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NOTICE 


Our purpose in preparing this Supplement has been to furnish a sufficient account of the 
great discoveries, the remarkable additions to our knowledge, and the important practical 
applications, made in the various branches of Science since the publication of the Arts and Sciences 
Division of the English Cyclopaedia : to illustrate the chief inventions in Machinery and the 
Mechanical Arts: to exhibit the progress and present condition of Trade, Commerce, Manufactures, 
and Agriculture; and to embody, in a scries of carefully prepared articles, the results of recent 
extended investigations in the higher Mathematics; Philology ; Social and Sanitary Science; 
and Mediooval Literature, Art, and Archa-fology. Further, to meet tlie wishes of many subscribers, 
we bavc introduced ample and trustworthy accounts of our principal Pastimes, Athletic Sports, and 
Games of Skill and Chance. 

To carry out this puiposc worthily, the services were secured of a numerous body of 
contributors of acknowleilged emiiicnce in their several departments, who, entering with equal zeal 
and diligence into the undertaking, have provided a wide range of articles, which are not mere 
compilations, but the result of original research and of long familiarity with the special subjects. 
Many of these articles, indeed, arc valuable additions to the literature of the dci)artmcnts to which 
they belong. 

From the commencement every effort has been made to condense the information thus 
collected as much as was compatible with an adequate exposition of the important matters which 
had to be explained. This it is believed has been so fur accomplished that, probably, no Supple¬ 
ment of a like comprehensive character has hitherto been published in which so vast an amount of 
information is given within similar limits. 

We append a list of the Contributors, and tender to them, individually and collectively, our 
best thanks for the exertions they have made to sustain the high character of the w^ork, and to 
bring it to a satisfactory conclusion. 


November, 1873. 
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ABACOT. ABATON. 


A 


A BACOT, a word used by Orafton, Holinshed, and Spelman 
for “ the high cap of estat^ gamisned with two rich crotms,” 
which waa worn by Henry VI, and presented to Edward IV. 
after the battle of Heriiom. Fabyan spells it Bicoket or 
Byooket. (Ardueologia, xxvi 398.) 

ABANDONMENT in the law of marine insurance is effected 
by means of written notice given to the underwriters by the 
assured himself, or his agent duly authorised for that purpose, 
in the case of a constructive total loss of the subject assured 
having taken place. The subject assured may be a ship, or it 
maj^e goods. Suppose, for illustration, that it is a ship. 
Abandonment presupposes that the ship has sustained very 
heavy damage by the perils insured against, and that thereby, 
although not toUdly destroyed, she is constructively a total loss 
to the assured. Whether she be a constructive total loss, is a 

S uestion for a jury, if disputed, iipon the whole of the facts of 
16 case taken together. 

The rule of law which determines a loss to bo constructively 
total is this, that the expense of repairing the damaged ship 
shall exceed her value when repaired. It is when this excess 
of expense over repaired valae is made manifest, in other words, 
when it is clear that no prudent owner, if uninsured, would re¬ 
pair her, that the ship is declared in fact to he a constructive 
total loss. The rule as thus laid down is the rule of English law. 
In the United States, however, they have fixed an artificial 
measure for estimating such a loss, that is, that when the thing 
insured is imaged to more than half its value, it may he 
abandoned as a total loss. 

Of course, all this implies that there is a residuum left of the 
thing insult, and that this residuum still retains enough of the 
proper form and mulities of the thing insured to boar its own 
aistanetive name* for instance, to be called a riiip. For if it 
did not, BO far man being considered a subject proper to be 
abandoned, it would be dealt with as salvage, preserved, no 
matter in what form, from the devonxing deem, and the settle¬ 
ment usually made oy the underwriters in that case is called 
the settlement of a salvage loss. 

It is the damaged ship as such that lemoinB to be abandoned, 
in other Umrd& suxrendmed, and conveyed to the underwriters 
to be dealt with as they may think best for their own edvantage. 
This abandonment most by written notice. The notice of 
aent, as It Is called, snould be dear, definite, and de- 
Iti terms and effects; it need not comprise the word 
immijh none more appropriate can be used: but if the 
- _ he «h#d at by means of other wOide, these ahouM 
da^vsfy imnoof ^ fhid wandon oo^ convey in oonte|t 
Ttw tae lor this notice Is lifted to the eulait 
jpesiod w^ISb neraoed has dstihset Int^ligonoe of his 
ImA as entitipjBS so to - 

trithit AmovodmisiliM oatthothd^^ 


is thus far definite and imperative in laying down the rule out 
of a just regard to what is fiiir towards the underwriters. 
The assured who unduly ddays notwithstanding before he 
gives notice of abandonment, loses thereby the opportunity of 
doing so, and must be content to recover for a particular 
averse loss. 

It IS obvious that an act which transfers the property frmn 
the assured to the insurer can only be done by the assured him¬ 
self, or by one whose authority from the assured quite attends 
to such an act as this. A notice from one who assumes to him¬ 
self the power of acting for the assnted is a nullity, unless. Within 
the time for paving such a notice, his act be expressly lalmed by 
the assured himseu. 

The underwriters are not obliged to accept the abandtounent. 
Indeed, so usually do they dispute the right of the assured, in 
the circumstances, to abandon, that grave doubts hdve been 
entertained whether notice should be required of the ossured, 
with the severe penalty to himself of neglecting to give it urban 
circumstances autliorise it. 

Notice once given under circumstances that authorise re¬ 
mains by the liv^ of continental nations a good and valid notice 
ever after, notwithstanding any change of the circumstances. 
This is not the law of England. For instance, if the ship in- 
aiuxxl be captured by the enemy, as tiiat is one of the perils 
insured ago^t. she is a constructive total loss. Notice given 
while she IS still in the hands of the enemy is valid. But u not 
accepted by the underwriters, it may become invalid riiortly 
after by reason of the recapture of the ship fmo. the mmy |y a 
friend, or by the restitution of her to the owner under sentence 
of a Court of Prize sitting in the enemy’s country. If the 
assured, before this happens, has not commenced an atition 
against the underwriters, to recover the amount of his ineantnee, 
he cannot afterwards do so—he must take to his riiip. 

The effect of abandonment, whether aooepted or enfoined, is 
to transfer tho ship and her unperformed eogatimments to the 
underwriters, and to entitle the assured to tire fuU amount of 
his insurance as in case of a total loss. If the assured. f<m attv 
of the reasons mentioned above, is not entitled to enforce his 
notice of abandonment, he retains his ship and recovers for any 
damage sustained by her throng Ike perils insured against. _ 

ABATEMENT, in hemldiy, the rign of det^atipn. ^ tUl 
earliest employment appears to date mm the 16^ OMitiixy. 
It is now virtually disn^ except as an mdication of iliagitiiiiiaoy 
of descent, when it is known Se Abatement of I| 
consists of a baton rinister, or bandlet. Tbim 1 
sons of Charles It, the Dukes of ^ban% f * 

Iand,aad Ora&on, idl had arms abated 
AMTON, Vname of a smaU ItedM 




8 


ABERRATION OF MIND OR INTELLECT. 


ABRAXAS. 
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of Osiris, and was a mere roclc, supposed to be one now lyins 
S.E. of the island, and in fonn of a seat. An obelisk dedicated 
W the priests of Isis, adored there and at Philee, to Ptolemy I 
Euergetes IL, b.c. 126, was transported thence bv Mr. Bankes in 
1816, and is now at Ooifc Castle. The name Abaton means the 
inaccessible sanctuary. 

(Seneca, Quasst. Nat. iy. 2, 7 ; Lucan, x. 322 j Letronne, He- 
cherches pour senrir d VHutovre de VEgypte, p. 304.) 

ABERRATION OF MIND OR INTELLECT. flNSASiTy, 
E. C., vol. iv. col. 886.] 

ABIETATE OP ETHYL,* Ethylie AUetaU; AUetic Ether, 
C*,H„(C.H.)A + iH«0 is obtoin^ 

by the action of an ethereal solution ot ethylic iodide on Ireshly 
precipitated ai^entic abietate. The liquid is filtered from the 
argentic iodide and evaporated, when the etlier remains as a 
syrup of an agreeable odour, semisolid at the ordinary tempera¬ 
ture, insoluble in water, ditficultly soluble in alcohol, easily in 
ether, and in a mixture of alcohol and etlier. 

ABIETATE OF GLYCERIN, AUetin, obtained by mix¬ 
ing an alcoholic solution of abietic acid with glycerin, and 
o^wing to stand for fourteen days, when a crystalline mass is 

? reduced, becoming white on washing with water. It fuses at 
26*’ C., and is soluble in alcohol and ether, but cannot bo 
crystallized. 

ABIETEN, the name given by Maly to a series of hydro¬ 
carbons widen he obtained by the action of pentachloride of 
phosphorus on abietic acid. 


ABIETIC ACID, the resin of Pinua 

aims, which consists principally ol abietic anhydride, is digested 
witli spirit containing from 70 to 80 per cent, of alcohol. The 
residue is treated with hot alcohol of 90 to 92 per cent., and this 
liquid, after filtration, is mixed with water, which precipitates a 
brown resinous cake, changing after some d^s to a mass of 
small crystals embedded iii a brown resin. By washing with 
spirit containing 80 per cent, of alcohol the crystals are purified, 
and the corapoimd may bo obtained quite pure by recrystal¬ 
lizing, dissolving in hot alcohol, and reprecipitating by water. 
The substance is soluble in alcohol, ether, wood sprit, benzol, 
cliloroform, and carbonic disulphide. It produces a jelly with 
ammonia, and with caustic potash, or soda, a solution which 
dries up to an amorphous mass. The aqueous solutions of the 
combinations with the alkalies are precipitated by mercurous 
salts and by solutions of copper and cobalt. The silver salt con¬ 
tains O^HajAggOj showing the acid to be dibasic. 

The abietates of magnesium, calcium, barium, zinc, aluminium. 


♦Note. —In the Chemical Articles in this Supplement, the 
new atomic weights, which are now almost universally adopted 
by chemists, will bo employed: in tliis system C =« 12, O —16, 
S»32, i&c. But as the formula] used in the articles in the 
* Englisli Cycloprodia ’ are written with the old atomic weights, 
it has been thought advisable to give the corresponding expres¬ 
sions according to the old system, and to distinguish them by 
printing them in italics. 

The notation adopted is that proposed by Dr. Frankland 
(‘Jouni. Chem. Soc., N. S. ’ iv, 372), in which the arrangement 
of the atoms according to their atomicity is shown : thus, in the 

formula for acetic acid, | The atom of carbon repre¬ 

sented in the first line by a thick letter is directly combined 
with the three atoms of hydrogen following on the same line : it 
is also united, as indicated by the bracket, to the atom of carbon 
below it, which in its turn is directly combined with an atom 
of oxygen and with a semimolecule of the compound radical 
hydroxyl (OH), represented by the symbol Ho. It will be seen 
that this formula corresponds precisely with the graphic repre¬ 
sentation • 

H 

H—i—H 

I 


A 


This 83 rstem will bo developed under the head of 
OasMicAL Notation, £. C. S. In these articles centigrade de¬ 
grees wiU be kiployed thxoughoht for the temperatures, 


and copper have also been examined by Maly. The acid begins 
to fuse at 129° C., and is liquid at 144° C. Amerioan resin yields 
about 80 per cent of abietic acid. 

ABIETIC ANHYDRIDE. C*4H«0*(C„H«,0,). According 
to Maly, the resin of Pimts ahm contains about 90 per cent, of 
this compound. It is a yellow, brittle, clear resin, soluble in 
ether, chloroform, and alcohol, and precipitated from the latter 
solution by water. By boiling with alcohol containing water it 
is converted into abietic acid, which cannot be letransformed 
into the anlwdride by heat. It becomes semifluid at 100° C. 

ABIETITE, (C,*H.O.), a substance resembling 

mannito, discovered by Rocmedcr in the leaves of Ahiea pectv- 
nata. 

ABNORMAL, ANORMAL, irregular, exceptional, singular. 
A term often used in scientific treatises to signify a deviation 
from the rule or law, e.g., abnormal development in living 
objects. 

I ABOLLA, a kind of cloak, derived from the Greek amboula 
or amphibole, used by warriors, and also attributed to the Stoic 
philosophers; of a purple or scarlet colour. It was thrown aside 
at dinner. 

(Juvenal, iiL 115; iv. 76; Martial, iii. 48; Suetonius, 

I CcUig., 35.) 

j ABRACADABRA, sometimes written ABAGADABARA, a 
magical word written in a particular way on a piece of paper 
or parchment, and hung round the neck as an amulet or charm. 
[Amulet, E. C. vol. i. col. 300.1 It was supposed to act as a 
specific against disease generally, out to be particularly efficacious 
in warding off ague and fever. From the second century down¬ 
wards it was in use throughout Europe, and considerable learning 
has been expended unsuccessfully on its origin and etymology. 
Two or three forms of it are given, but the more correct one 
ttppcMs to be the following, in which, as will be observed, the 
form is that of an equilateral triangle, the letters A, B, &c., range 
in oblique files, and the word can be read along two of the 
sides:— 

ABRACADABRA 
A BRACADAB R 
A BRACADAB 
A BRACADA 
ABRACAD 
ABRACA 
A BRAG 
ABRA 
ABR 
AB 
A 

ABRASION, a rubbing off: a term applied in suigeiy to 
superficial wounds or injuries, e.g., abrasion of the cuticle, or 
outer skin. 

ABRAUM-SALZ, the name applied to the salt foimd 
below the bed of rock salt at the mines of Stassfurth, near 
Magdeburg. It consists principally of the mineral Gamallite— 
KCl, MgClj, 60H,(/irC7, 2Mi}Gi, 12110), and, containing no com¬ 
mon sail, it was considered by the workmen to be worthless, and 
only fit to be tlirown away, whence its name. It is now exten¬ 
sively worked as a source of potassium salts, which were pre¬ 
viously obtained from kelp ana wood-ashes. The abraum-safz is 
dissolved in water, and the solution evaporated to crystallization. 
The first deposit consists of a mixture of potassic and sodic chlorides 
and inagnesic sulphate, containing from 75 to 98 jier cent, of the 
potassium salt. As the solution becomes richer in inagnesic 
chloride, artificial camallite is deposited, which is subsequently 
submitted to the same operation. The abraum-salz has also 
been employed with great advantage us a manure for the beeto . 
root cultivated for the manufacture of sugar. 

ABRAXAS, a word found on certain Gnostic engraved 
stones of the II. and III. cent. A.D., more often written aSrasax , 
the meaning of which is not known, further than the eirolana- 
rions of Ireneous and Austin, that it was the name of God of 
the sect of the Bosilidan heretics, and meant the creator or lord 
of the 365 heavens, the Greek letters of the word Abraxas 
makinjj that number when used for notation. This is evidently 
a cabalistic idea. On engraved stonesthe word abraxas, or abrasax, 
is mostly found in connection with that of Jad, supposed to bo 
Jehovah, and with the fij^re of a man with a cockV the 
hands holding a whip ana shield, the body armed, and the legs 
in form of two snakes. Yarious interpretations have been pro¬ 
posed for this type—the head being supposed to symb^se 
forethought^ the shield wisdom, the whip power, the legs mind 




ABSINTHE. 


ABSORPTION OF LIGHT. 


and woid. But the appears copied from the presentations 

of Typhon and the Giants m later works of art. The sect of the 
Basiliaans did not rise prior to a.d. 133, and their tenets were a 
mixture of Platonism, esoterical Egyptian, and magian notions 
moulded into an edeotic faith. The Abraxas gems were, it 
appeal's, made at Alexandria, and many ty^s of Egyptian 
deities, such as Anubis, Harpocrates, Chnuois^ and sacred 
animals, as the cynocephaius, are found on them in connection 
with inscriptions and legends, most of which are in the Coptic, 
Hebrew, or Aramaic languajE^es, transcribed into Greek letters,— 
such words as ^secretj’ in Coptic; Adoimiy ‘lord,’ in Hebrew; 

Amergilf Chaldee for president; teme» eiUm, the Eternal Sun ; 
Ahlanathanf ‘Thou art our father’ in Hebrew, being found upon 
them. They are of different substances, each appropriate to a 
certain type, and were employed either as the setting of signet 
rings, or else as amulets to ward oif diseases and evil spirits. 
Some may have been used as tessereo, or symbols, such an use of 
engraved stones being mentioned in the Apocalypse, but the 
greater portion of them have bevelled edges for setting^ as 
signets. The term Abraxas gems has been applied to various 
classes of engraved stones which appeared in the II., III. cent. 
A.D., and were used by different sects which arose with the 
spread of Christianity. Many are found at Rome, others in 
Spain and Asia, and their use was widely spread throughout the 
Roman Empire. In the article Gems, E.C.S., an account of tlie 
principal types of these will be found. 

(King, ChwBtic Oems, p. 81 ; Bellerman, Drei Programmen 
ueoer die Abraxas Gemmeiif Berlin, 1820 ; Miillcr, ifanrfftwefc der 
ArcMologie, s. 408, 8 ; Stickcl, De GenirtA. Abraxeitf Jena, 1848.) 

ABSINTHE, a liqueur strongly flavoured with the essential 
oil of absintliium or wonnwooJ, lai'gely used in France and on 
the continent, and believed to be very injurious to the healtli of 
those who drink it habitually. It is ^so alleged to be often adul- 
terateu with herbs less wholesome than wormwood. [Liqueurs, 
E C S1 

’aBSINTHIIN, C^jHbsOo bitter principle 

obtained by Kromayer and Ludwig from wormwood, Artemisia 
ahsynthiim, and considered by Kromayer to be an aldehyde. 
It is preijared in the following maimer:—The wormwood is 
repeatedly extracted with hot water, and the concentoated 
extract treated with freshly-ignited anitiipl charcoal, which is 
afterwards washed in cold water and boiled in alcohol. The 
resulting liquid is transferred to a retort, the alcohol distilled 
off, and tho residue slowly evaporated, when the crude absinthiin 
is left as an intensely bitter mass. Tliis is washed with water, 
dissolved in alcohol, and water added until a turbidity is pro¬ 
duced ; tho solution is then precipitated with plumbic acetate, 
tlie lead compound decomposed by sulphuretted hydrogen, and 
the plumbic sulphide removed from the mixture by filtration. 
The filtrate, on slow evaporation, yields a brownish yellow oil, 
which solidifies to a conlusedly crystalline mass. This may be 
further purified by re-dissolving in alcohol, precipitating by 
tannic acidj washing the tannate with water and dilute alcohol, 
dissolving in .strong alcoho], and mixing with pure plumbic 
oxide ; water is now added, and the solution evaporated to <lry- 
ness. The residue is boiled in alcohol and the colourless filtrate 
allowed to evaporate in a warm place, when the absinthiin will 
be left as a yclWisli moss. 

Absinthiin has a neutral reaction, an intensely bitter taste, 
and aromatic odour. It is almost insoluble in cold, but some¬ 
what soluble in hot water, giving off an odour of wormwood. 
It is readily soluble in ether, and also in alcohol, from which it 
is precipitated by water. On evaporation, the alcoholic solution 
deposits oily drops which oftenvards solidify: the ethereal solu¬ 
tion leaves a transparent mass, wliich alterwords becomes ouMue. 
It fuses between 120 ° and 125° C., and is decomposed at a hi^er 
temperature, evolving irritating vapours. When dissolvea in 
sulphuric acid the solution is first brown, becoming greenish 
blue, and on the addition of water a splendid blue is produced, 
the colour being destroyed by a large quantity of water. An 
alcoholic solution of absiutiiun with an equal volume of sul¬ 
phuric acid gives a brown red mixture, changed by a few drops 
vof water to a bea:fitiful violet. By boiling absinthiin with dilute 
sulphuric acid it is changed to a brown resin, the supernatant 
lijjuid eidiibiting a fine yellowish green fluorescence. Hot 
nitric acid'destroys it. Tannic acid precipitates a tannate from 
alcoholic solutions of absinthiin. It is dissolved by potadi and 
ammonia with a brown red colour; the potash solution, by addi¬ 
tion of hydrochloric acid, acquires a yeltewish green fluorescence. 
The ommoniacal liquid by the same treatment gives a precipitate 
of absinthiin, soluble in excess of the acid, with a rose red 


colour; ^ solution when heated also shows the fluorescence. 
Ahsintliiiii reduces ommoniacal solutions of aroentic nitrate. 

ABSOLUTE ZERO OF TEMPERATURE. In applying 
the term temperature certain precautions are necessary, os em¬ 
bodied in the following rules:— 1 . That if a body subject to a 
constant pressure, or to no pressure, occupy at two different times 
the same bulk, it is said on both occasions to have the same 
temperature. 2 . That two bodies are of the same temperature if 
after contact the temperature of the one is not altered by the 
action of the other. 3. That the contact of bodies of different 
temperatures causes the temperature of the hotter body to de¬ 
crease, and that of the colder to increase until they become 
equal. 4. That if bodies be equal in moss or in weight, and of 
the same substance, the increase of temperature in one will be 
equal to its decrease in the other. Hence differences of tempe- 
mture can be meosurod and compared independently of change 
of bulk, the latter being used, not as a measuro of temperature, 
but as a test by which change of temperature is detected. It 
may be further stated that the same increment, not eipial incre¬ 
ments, as from 60° to 60° and 60° to 70°, of temperature, causes 
an expansion in bodies of tho same substance in the same 
ratio to their former bulk. Tliis does not apply to different sub¬ 
stances, as in the ordinoiy thermometer, whidi could not exist if 
the glass and the scale, in undergoing the some changes of tem- 
pemture as the liquid, experienced also the same change of bulk, 
if such were the cose, the liquid would always remain opposite the 
same graduation on the scale. The thermometer owes its value 
to the fact tliat liquids are more ex|ianfiible than solids. 

Differences of temperature are comimrable quantities, but their 
ratios are not so. Such differences may be added and subtracted 
but not multiplied or divided. It cannot be said that this 
temperature is so many times that, or this body is twice as hot 
as that, for although the temperature of one body may be 30° 
and that of another 45°, these numbers start from an arbitrary 
zero, the real zero, or that point in which bodies would contain 
absolutely no heat, and hence called the absolute zero, being 
unknown. Attempts have been made to calculate it on the fol¬ 
lowing grounds:—It is known that gases expand ^th of their 
volume for 1 ° F., and of their volume for 1 °U. at zero. 
Now it has been supposed that as the elastic force of gases is 
increased by luiat, beat is the cause of that force. Since then 1° C. 
increases the volume of a ma by 3 ^, supposing it were possible 
to cool down the gas to —^273° C. or 273‘^belowthe freezing jioint 
of water, there is reason to smipose that the gas, if it could exist 
at all, would have no elastic force, would exert no pressure, have 
no molecular motion, the absolute zero of temperature being, in 
fact, the absolute zero of gaseous tension. Absolute temperatures 
are found by adding —^458 to the temperature on Fahrenheit’s 
scale, and —273 to that of Centigrade. 

It must be remarked, however, that the lowest temperature 
observed in the Arctic regions is —^57°, and the lowest artificial 
temperature —140° C., but at these temperatures a number of 
liquids remain fluid, which could scarcely happen if tho greater 
part of their heat had been removed. 

It is scarcely possible to conceive matter without heat, or what 
would be its properties under such a condition. Some suppose the 
molecules would come into absolute contact, and new phenomena 
arise. Silver in powder, 8 ubmitte<l to a pressure of 300 at¬ 
mospheres, exploded; but until we have actually produced 
experimentally an absolute zero of temperature it is impossible 
to predict the phenomena. 

ABSORPTION OF LIGHT. It is shown under this head 
in tho Eng. Cyc. that white light is decomposed by absorption 
as well as by prismatic refraction. Dr. Gladstone (‘ Quarterly 
Journal of Chemical Society,' x. 70) fias published some observa¬ 
tions on the relation between the chemical composition of a body 
and its absorptive effect on transmitted light. The body in 
solution was contained in a wedge-shaped ve^ or hollow prism, 
whereby the incident light could be subjected to the action of 
varying thicknesses of liquid. A beam of diffused light was 
admitted through a vertical slit into a dark chamber, and this 
line of light was received by the vessel with the thin edge of tho 
wedge downwards, so that by lowering the vessel the light was 
made to pass through different thicknesses of the solution, from 
the tiunnest film to the thickness of an inch. The transmitted 
light was examined by means of a prism. It was found that the 
light which passes through the thinner strata gives a spoctnun 
generally difiering but little from that of dayligut; but the light 
which traverses greater thicknesses shows a r^d disappearance 
of certain portions of some of the rays, whilb others are but 
Uttle affected. 
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From numeroua ohaervutinnfi made Jn this way it w.'is foiiml ®].^s^hstance^^^ spSa^showin/? nothin;? par- 

thut a Holution of a milt coiiflislin;,' of a coloured haw:, with dil- alcoh , - ■ . .r ‘ ronipuralivcjv little with the distinctive 

fmnt coJourlcw comp.nnd» of tlio saiue pi^urm; wWe “'“n'thirwlTCtt 


boiling, not only are the pmpiirin bands, which in this solvent 
occur at a lower reirangibility than with etlier, more effectually 
Bfiparated from the absorption produced by the associated sub¬ 
stances, but those substances themselves arc also in good measure 


e.\hibit a similar absorjilive at’f ion on the spectrum. In dichromic 
media or solutions which under certain circumstances appear to 
the nak(!d eye to trunsniil light of one tint, and under certain 
other circumstances to transmit light of a different tint, the 
same law generally obtains, as in the case of the chromic salts, i' i w 

some of which show a green colour in solution, (•thers a red or excluded. nf 

])urj)le hue. All these salts give a si.ectriim i - « As an example of the necessity of attending to the nature of 

indigo and the green rays are cut off, while tin- re( the solvent, reference is made to a yellow substance which is one 

green rays are comparatively little affected. The green rays are of the constituents of the green colounng matter of leaves. Its 
absorbed niuch more rapitlly by some suits, such as chromic alcoholic solution allows two cliaractenstic alworption lianda, one 
acetate,than the red, ami hence these, solutions give even in thin of which is close to the line F on the more refrangible side. Ine 
layers a red colour. (.Hhera, such as the chromic chloride, are solution in bisul]»hide of carbon shows two similar bands, much 
given when their solutions an; viewed in thin la 3 'ers, but ajipear , less refrangible, tlie line F. nearly bisecting the bright inten'al 
red or purple when seen thrnngli considerable thicknesses by j lietwiuui the lirst and second dark bands. The substance is 
transmitU'tf light. Solutions of some salts which liave but little ' readily decom]io.sed by acids yielding a product of decomposition 
colour furnish chf —i • i i t i.-_ i. -l- x„._ .. 


the solutions of Avliich are of a feeble rose cf)lour ; but they give 
two very black lines, ou(> in the yellow the other in the green. 
These lines u]>j)ear in the Hi>eclrum even when the solution is 
very dilute, and tliey iiidicati* the presence of small <iuaiititics of 
(lirlymium in solutions of lanthanum and cerium which give no 
Buen lines. TJiis is tlio more remarkable since didyiniuii 
cl()se,ly associated witli lanthanum, and on this account derives 
its nnnu;, from SiSvfMS, twin. 

In Jftf!4 Professor Stokes delivered a lecture before the fellows 
of tlie Glieniical Society on the apjilicatiou of the, optical ]m)- 
])erties of bodies to the detection and discrimination of organic 
substances. ,llis method of applying absolution is to select a 
small ])rjsin made of rather dense flint glass ground to an angle 
of about (JO'', with the to]) and bottom Hat for holding between 


which in alcoholic solutions exhibits two bunds of absorption 
like, the parent substance, but a good deal more refrangible,. 
There is tlie same change of jiosition as before in passing Irom 
alcohol to bisulphide of carlioii, so that tlie solution of the, pro¬ 
duct of decomposition in the latter agrees almost exactly in 
colour and spectrum with that of the, parent substance in 
alcohol. 

Absorjitinn spectra may show relationships not before sns- 
jiccted. Thus purjmreiii dissolves in ether or acidulated 
.alcohol with a red colour, while that of the same solutions of 
jairpurin i.s yellow. Tin* prism shows in both three bamls of 
absorption of similar breadth, while the purpurein bands are 
neart;r the red than those of ])ur])nrin by about omt interval. 

In examining minute ipiaiitities the, partition between soh ents 
which sejiarate after agitation is recommended. For this jmr- 


the thumb and furelinger, and for laying it down on an end so as pose ether combined witli water, eitlier pure or acid or alkaline, 
not to scratch or dirty the faces. A ])ure spectrum is made by a is generally useful. Bisuljihide, of carbon with alcohol allows 
slit held against a luminous background through the prism, the coloured substances mixed in the green colouring matter of 
'fhe slit may be made by taking a board six inelies s<iuare, with leaves to be disentangled. “ Solutions of various metallic oxides 
an oblong aj)erture in it in a vertical direction, and ada])ting to which arc naturally i)recipital)le by an alkali or alkaline, car- 
'' is two pieces of thin metal, so us to i‘( ’ i i . .i boiiate, but are retained in solution by means of a tartrati*, are 

slit, which should bo about omi-fiftioth of an imdi broad ; but very useful in the cxamimitioii of the true colouring matters, not 
one ])iece should be moveable, to allow the bnuidtli of the slit to merely for producing changes of colour and s])iT,tnim without 
1)0 varied. The board and metal pieces should be blackened, juvcipitatioii, but even, in cenjunctioii with el.lier, for elfecting 
The slit being vertical, and lield at arm’s length against the chemical 8e])arations; and fractional separation may be effected 


sky or a luminous Hrmie, and viewing the line of light thus 
J’ormi'd through the prism held olo.se to the eye, with its edge 
vertical, a ])ure 8j)ectnun is obtained at a ])roi)er azhimth of the 
prism. By turning the prism round its axis iIkj proper focus is 
got by trial. By dayliglit the pure spectrum is known by its 
showing the principal fixed lines. For observing the, absorption 
spectrum of a liijuid, an elastic band is put round the board near 
the to]), and a test tube containing the. iKiiiid i.s .slip 


by making the solution ileviate very slightly from perfecl. 
neutrality. By combining with ether such a solution of alumina 
it was found possible to separate and detect the puri)urin, alizarin, 
and rubiacin present in a portion of i)uwiler not exceeding in 
bulk a fraction of the head of a pin.” 

ABS0K.BT10N LINES OF SPECTRA [Sptotrum, E. C. 
d. vi. col. 7(U.J 

ABSTERGENTS, remedies and substances which have 


to]), and a test tube containing the h(]Uid i.s .sli]»ped under the 
band, which holds it behind the slit. Unless a weilge-shaped cleansing j)roj)erty. (Mateuia Medtoa, E. C., vnl. v. col. 617.] 
vessel be used, dilfcrent degrees of strength in the .solution must ABYDOS TABLEI'S, two veiy cele.brateil lists of Egyptian 


be einjiloyed, or the most distinctive feiituies of the absoiption 
may be missed. In many cases 1,here is only a general absoqition 
of one or other end of the sj)ectruni, or of its middle port, so that 
the prism gives little information beyond what is got by the un¬ 
assisted eye; but in some cases, especially where the colorilic 
power is intense, the mode of nbsor])tion is characteristic. Two 
or more dark hands appear in the s])ectnim indicating 


kings, so called from having been discovered on the walls of the 
temple of Sethos I. at Abydos, in Egypt. Tlu? lirst of these was 
discovered in 1818 by Mr. W. Baiikes, who copied it, and had 
lithographic copies of it distributed amongst Ids friends. This 
copy was subsequently superseded by Salt’s in 1825. Cailliaud, 
a Fre-nc.h traveller, made, another and more complete copy, 
which was subseipiently published in 1822. Further and moi*ft 


of absorption, and the ])ositions of these bands, their relative accurate copies were made by Burton, Felix, Wilkinson, and 
intensity, and other features, I'omi a series of distinctive charac- Lepsius, and the inscrij)tion was afterwards removed from the 
ters, which make it easy in many cases to follow a particular wall by Pupandino])ulo, a Greek in the. service of the French 
substance among n host of impurities. Each coloured substance Consul-General Miiuaut, by whom it was sold to the Britisli 


(apart from chemicid action) ]iroduces its oxvm absorption inde¬ 
pendently of the others, so tluit unless tlie part of the spectrum 
in which the distinctive, bands, or most of them, occur, is wholly 
absorbeil by the impuritiiis, the, presence of the substance ciui 
still be, recognised. Moreover, when a substance exliibits marked 


Museum in 1837 for 600/. It is exhibited there in theNortheni 
Gallery. The inscription is cut in intaglio in limestone, and 

i iainted, and records the dedication of Raineses II. to the kings, 
lis ancestors, who re])ly to his gills ivith thanks. At the left 

, _ __ .side is the. lower part of a seated mummied deity, jirohahly Osiris. 

characters of one kind in one solvent, it may show different Three rows of cartouches, or royal names, remain. The whole is 
but also marked characters in another solvent. This furnishes much mutilated, the up])cr row being entirely wanting, and 

additional characters for distingnishing the substance from -' - -x .. x(.:..i.x ^ .. .i 

others, and is valuabli*. for tracing it in the. midst of impurities, 


for these may mask the suhstance in one, solvent and not ii 
aiiolher. In the eolouring matters of madder, for example, 
alizarin and ])urpurin give highly distinctivi* 8]M'.ctra, tlje fonuer 
where, the snlutions contain caustic alkali, the latter in most 
solutions. In the alkaline solution that ])art of the snectrum in 


iippei 

several cartouches on the, right hand having been destroye*! 
before, the monument was di8(',t)vered. Of the second row, 
twenty-six nanuis at least existed, and iburteeii of these names 
remained, monarchs of the IX. and X. dynasties, named 
Runeterka, Ramenkar, .UanefnikarNehhi, Ra-fet-ka-Ma, Rane- 
fmkar-Klientu, Mcrenhar, Snefruka, Kaenra, Hanefru-ka-Reni, 
Raneferkar, Neftsrka-l’episnab, Snefruka-Anna. Monumental 


which the distinctive hands of ])ur])uriu occ.ur isabsorued; hence remains of few, if of any, of these Idrigs have been discovcriid. 
in a nii.xture obtained from madder containing a small quantity The second row had eighteen names, commencing with kings of 
of purpurin, its j)reseuce would lie marked by the other sub- the XII. dynasty, w’hicb was of greater power and importance, 
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and evidences of whose power is found in Egyjit, Arabia, an 
Nubia. Tliey consist of tlie prenomen of Amencmha II.. 
Osorteseii II. and III., Amencmha III. and IV. These are 
succeeded by those of tlie XVII. and XVIIl. dynasties, Amash 
I., Amenopliis I., Thotlimes I, II., and III; Amenophis II. 
Thothnies IV., Amenophis III., and Horas. They close with 
Seti I. and llameses II., of the XIX. dynasty, the prenomeii 
and name of the last monarch, the dedicator of the tablet, being 
repeate<l in the third or last line. 

The second tablet was found in the course of excavations 
made by M. Mariette at Abyclos in the walls of a narrow 
corridor of the temple, and w.as discovered and ])ublislied 
by M. Duemiclien in, J8G4. It was quite comjyletc, aud cou- 
lained seventy-six royal names, arranged in two roAvs, lK‘.sides 
another of tlie names of Seti T., avIio, accompanicid by his son, 
K.mic.ses IT., dedicated it to Ptah-Socharis-Osiris and tlie 
deceased inonarclis. Tlie first thirty-nine, names are those of the 
kings of the I. to the VI. dynasty, commencing with Menes, 
the head and founder of tlie monarchy, and ending with 
Seba(k)en-saf. Amongst the remarkable inonarclis of thisj)ortiou 
of the list are Menes, Athothis, Klnifu or Cheop.s, Sliafiu or 
Cepliren, and Ea-meii-kar or McnclnTes, the builder of the 
three great ]))Tamids of (lizeli. After the VI. dynasty follow 
the monarelis of the IX. and X. dynastv, already ilescribcd in 
the former tablet, tivo kings of the. XI. tlyiuisty, seven kings of 
the XU., nine of the X\U1.—XVIII., and two ol the XIX. 
dynasty, Ihamesiis I. and Seti T. The lower line contained the 
Juune and nrenoiueu of Seti 1. aileriuitdy repeateil in eai-h 
olleriiig made to tlu; monarelis of the iqiper lim;. The princi])le 
upon Avliich the.se tablets W'e.re e<instrucfc(l is not known, as the 
name.s of many monar<!hs ami of some <lyna.stje8 are entirely 
omitted. From the J. to th(‘ end of the VI. dynasty the list is 
tohiral.ily full, although soim* important names, us those of 
Nitocriu and her successors, found iii tlui Pa])yrus of Turin, are 
omitted. After the VI. dynasty, the following names, supposed 
to be fiflX. and X., may pos.sibly include the VIJ. ainl VIJl. 
dynasties ; but of the Xi. only two iiuinea are found, and after 
the Xil., the XITT., and subsetiuent dynasties, including those 
of the llyJishos, or Shepherds, are omittcid, representing a 
considerahie s])ace of time—at least r)()0 yc-ars. Eviui of the 
XVri 1. dynasiy, the. names of the, hendical and other monarelis 
who intervened be.twi-eii Amenophis III. and Horns are ahseiit. 
It is ihertibre clear that the tablet cannot represent the. chrono¬ 
logical dnriition of the monarchy from Menes to Seti I., as at 
most it would not give more than 1140 years for that period, 
...id that dy..., ... „‘alo^’.,..^ .iiotives must have j»i lihnl 

in its coiistruetion. At the same tiiiu-, the order of the kings as 
lestetl by other monuments has been lound correct, and these 
t.w'o talilets are consiajueiiLly of tlie liighest iniportaiiee from 
their puliliiMiatiireand accumte ch.arucier for the reconstruction, 
as fur as they go, of Egyptian chronology and history. 

(Bunsen, Egypt's Place, Vol. 1. 2d ed., Loud. 18G7, p. 46 and 
foil.; Duemiclien, in ihi'. ZcibcJirift fiir ityyptischc Spraclic.j Berlin, 
18(i4, n, 81 ; Devt^ria, Jiev. ArcJtmil., 180.5, p. .51.) 

AdADTN, or ACACIA-G UM, a niuue for gum arabic. 

ACAJOU, the fruit of Cassuviuvi- pomiferum i>. The 
acajou, or caahcw-nnl, gives 41’8 jier cent, of a sweet pale yellow 
oil of sp. gr. O'Glf). The pericarijium of the same nuts contains 
.S.5 per cent, of a thick aHhcous oil of sp. gr. 1*014. The oil 
blisters the skin, darkens on exposure to air, reddens litmus, and 
produces permanent yellowish red stains on linen. It dissolves 
m alcohol and ether, leaving a Avliite tlocculenl residue. 

AOAROID IIRSTN, tlie resin ol Xnntlwrrhc.a hastili^ or 
yellow gum re.sin of New Holland, exude.s from a tree growing 
abundantly near Sidney. It has a deep yellow colour witli a 
slightly reddish shade ; it has an agreeable odour and an iwtrin- 
gent and aromatic taste. It is insoluble in Avater, but soluble in 
alcohol and ether. It readily dissolve.s in caustic alkalies, from 
Avliich it is precipitated by acids, leaving very small miantities of 
cinnamic and ben/oic acids in solution and Avliich may be obtained 
by evaporation. 

When treated Avith moderately strong nitric acid, a violent 
action takes place, nitrons fumes being evolved, and a red liquid, 
becoming yellow on boiling, is ])roduiw.d. On evaporating this 
Holnlion to dryness, a residue is obtained consisting of Iriniti’O- 
phenol (carbazotic or picric acid) Avitli small <puintities of o.valic 
and nitrobcuzoic acids. 

When the resin is submitted to destructive distillation, phenol, 
benzol, and dnnainol are produced, the two latter in very small 
quantities. (Stenhouse, ‘Mem., Chem. Soc.’ iii. 10.) Acoroid 
resin, Avhen fused Avitli caustic potash, yields large quantities of 


para-benzoic acid, C^HgO, (Hlasiwctz and Barth, 

‘Jahreshericht der Chemie,’ 1866, 630.) 

ACCESSION is a terra common to the Roman and the English 
law, usetl in both to designate the eamo idea of extending onr 
exclusive right of ].)roj)erty beyond that Avhich is already the 
subject of it to some new addition incorporated Avith it by other 
means and procurement than our own. The conflict of title 
almost certain to arise under the. supposed circumstances show.s 
how necessary to society is the solution afforded by this 2 mn- 
ciple, and Iioav early must have been the sanction oi law to this 
as one of the modes of accjuisition. It would operate extensively 
if permitted hy mankind ujioii real and personal property. 

Where the forces of nature cannot ho prevented giving it effect, 
there it may be seen extomling tin*, rignt of projterl.y over the 
now additions made to the field of one OAvnor l)y the alluvial 
[Iopo.sit brought to it by the livor fi-om that of another, A tn'c 
springing from seed dropped by my neighbour’s tree is mine by 
reason of the seed taking root in my land. A house Avilfully 
huilt on my land by one Avdio has no right or jiemiission becomes 
rny hou.se ; but if it was built there, in error, and 1 stood by and 
Hnllere<l the bnibling to procerid, a court of equity would relieA'C 
against the operation of the principle under discussion by reason 
of its being against good conscieiu’e tluit 1 should benefit by my 
own wrong in conniving at the error. 

If the Docks .and In-.rds of A. bring forth young because of B.'s 
rattle having broken through tlui lences, the young are the pro- 
- Tty of the oAviier of the dam. If A. wilfully and without jier- 
lission pour his oil or wine into the same vessel with B.’s, or mix 
is corn Avitli the corn of B., thcAvliole is said to belong to B.; but 
if this linjipen through irresistible fonie—for iustaniK^, the cflect of 
1 tempest on shiplxKird —the ownership of eacli reinains in relation 
to a proportionate (piantity of the Avliole. If a tailor will make up 
iiuotner s cloth into garments without permission of the owner, 
1C loses his labour, and the garments lieloiigto the owner of the 
doth. 

But it is said that if the raw material is changed in species 
)y the operation, as if grapes are converted into Avine, the, pro¬ 
duct is the ])ro]»e.rty of the oiiemtor, who remains liable to com- 
[lensute the other lor the raw material. 

ACCIDENT is a tenn in ordinary use, with several dilTerent 
ignilications. First, it indicates an unforeseen event without 
efereucc to its cause ; s»',condly, a mishap for Avliicli no one is 
» blame ; thirdly, a ]diysical injury to jicrson or property, irre- 
qiective of occasion or cause, but so comprehensive as to ineliide 
rliatever may be .sulferetl in that Avay from the forees of nature, 

']• Avith or Avithoiii blame in the cause, from the hand of 
nan. 

I'wo important (‘xeiqdions must be named, .as never, even by the 
most iiuicciirate use of our language, included Avitbin it. First, 
it never indicates a Avrnng sustained in resjieet of incorporeal 
•ights. Slainler of title to real iirojicrty, slander of the person, 
uTse imprisonment, malicious jnosecution, or the like, arc never 
>y any one called an aceideiit. Secondly, it never is used to 
designate the result of a criminal act in its criminal phase. 

Into law the hr.st of these uses of this term as in<licating 
merely an unforeseen evi'iit, cannot be expected to have crept. 
For hiAV among the practical concerns of society imposes neces¬ 
sarily an iiiqui ry into causes, with a view to the detennination of 
rights ami the ajqdicatioii of remedies in respect of persons who 
are. suppose.tl to be the authors of wrong. There is nothing in 
inch .an inquiry, either in the assumption from which it starts, 
or the object it Imslens to arrive at, in any way savouring of 
bliml casualty. At the sami', time, such an imiuiry as this may 
result ill a conclusion that no one is to Id.anie for the injury : in 
other wonls, that it is the elfect of pure accident. 

This .second signilication is the primary and proper sense of 
the w*oixl UK a term in Jaw. In such a use it indicates a physical 
injury to jiersons or pnqjcrty, which is <tuite dissociated 1‘rom 
any opinion of wrong in respei’t of the cause. The irresistible 
forces of nature, or the niidersigned acts of man, in this view as 
innocent as tlie forccis of nature, ni.ay have jiroduced tlu^ injury. 
The cause may be irresistible ; it is ahvays unforeseen, and 
conseiiucntly in the instance unpreventUile. There is no care¬ 
lessness, no negligence.in a word, no blame in the cause, no 

irritation in the sntl'erer; the injury lies Avlicrc it fell, one of 
“the ills that flesh is licir to,” Avithout recourse inlaw against 
any one for conqienf«iti(m. It is in i^aw Latin, damnum dap, 
injuridy and the rule respecting it, wlieri expressed in the same 
language, is “ Jix damno sine injurut non oritur actioP 

Wliat Ave have designated the third use of this word covers 
that laigt; section of evinils that is.sue in damage to person or 
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property, and spring directly from the blameworthy acts of 
other persons. Here the mind turns at once from the injuiy 
suffered to the alleged cause, in order to examine whether the 
relation of one with the <itlier he so direct and immediate as iii 
view of law to constitute the relation of effect and cjiuse, 
and then to determine Avlietlier in jjrodiicing such a result tin; 

erson is in fault. As the author of the injurv, he m.ay h.ave 

cen thoughtless, or careless, or negligent, or imprudent, and if 
he has been one or other of these, he is liable in law to the 
person whom he has injured. If he enter upon a course of 
action which in all likelihood will result in damage to others, it 
is assumed that he might have prevented the result, and, there¬ 
fore, it is deterinincd that he ought to compensate the sufferer. 
Will a man imprudently ride a horse in the streets of Lomhui 
which he knows is accu-stomed to shy—Or drive anotlier wliich 
is sure to jib—Or if the horse wliich he rides be quiet, will he 
iraprudeiitiy or caridessly apply tin* spur wlieii people are near 
the aniiuurs heels—Then he must bear tin; damage wliich results 
from such conduct. A man cannot dam ii]) water, although on 
his own property, nor collect wild uninuils, hoping to kiHqi them 
in confinement, without incurring res]i()nsibility for all the 
injury to person or projatriy that may result from the one or the | 
otber bursting bounds and didyiiig control. 

If the damage sustained miglit liave been averted but for the 
negligence of tlie sufferei'liimself, if, in other words, lie has him¬ 
self contributed to the accident , be cannot at common law recover 
for his Joss, ^fhe Admiralty law dilh'rs in such u cjise to this 
extent, that the damage sustained, whether hy one or both shij)a 
in tht: collision, is divided between both in equal moieties, and 
this without relerence to tlu'. dcgrci' of negligence or blame in 
either, or to tlie value or size of tliii one ship as compared with 
the otlu'r. 

A sufferer may be ousted of his coiiqte.nsation by the contract 
wMch he made ; for if he enter into a dangerous enijdoyineut, 
he contracts in full view of this, and with reference both to the 
nature of the employment and to the mishana and negligences of 
his fellow-seiTunts in it. The enqiloyer who can show that he 
has been careful in cmjiloying only proper p(?rson.s in his busi¬ 
ness, and using proper arrangements and means in the conduct 
of it, is not liable to the meu employed for such injuries as an* 
likely to arise in the course of it, altliougli occasioned by the 
negligence or imprudence of their fcllow-Bin’vaiits. 

ACXJLIMATION [E. 0. vol. i. c,ol. 42.] Waien an organism 
passes from one place to aiiotluT, certain effects are proiluced in 
it. The term uedimation has lieeii employed to denote the 
change in the organism ; while the process of nuxlification has 
been termed acdimnlalwn^ or lla* gidting accustomed to the new 
climate. 13ut an organism may undeigo a eliauge, and yet not. 
be fitted to found a stock cii])al)l(f of living in the new locality, 
although there may be no actual disease in the individual itsidf 
tending to cut its life short. Hence a term seems f.o be required 
to indicate the adaptation of the stock to its new liome,aiul aedi- 
matkation is thi; one usually adopted. As ordinarily employed, 
all those terms seem to be objectjoiiable. Their iiieaniiig should 
be so restricted as to be rid'erable t(} climate only; Imt in the 
present state of knowledge, this would be inconvenient, since 
otlicr influences than the climatic uul in effectiiigthe change, and it 
is quite impracticable to distiiiguisli the (dfeetdue to each .set of 
influences, In the case of man, several sids of influences arc in 
operation, which may be grouped as the climatic, the geologic, 
the dietetic, the hereditary, and the social. In the case of the 
lower animals, the seroiid and third tire inoperative, or are imli- 
rectly but closely dependent upon climate; tmd the last is far 
less influentiid tlnui in man. Seeing tlieii that climate is only 
one agent out of severivl, terms are required for the process of 
iiiodificalion, the completed modification, and the adai»tatiou 
having reference to all the conditions. Not wishing, lioAVcver, 
to introduce new terms, we sliall enqdoy the old ones in their 
widest sense, and slitill designate all the operating causes as the 
medial influence. It has liecii proposijd tnaf, naturalization or 
iiidmenizatiori might be substituted for acclimatization. 

The study of acclimation is of the highest importance, 
since one of its principal results is to iiidieati'. how life may be 
best econoiuise>d, and the health best preserved. It comprises two 
lines of eiKiuiry ; first, what is the influence of surrounding con¬ 
ditions, generally and severally ; and, second, what are the best 
means of establishing organisms in new localities. It being im¬ 
possible to give minute details here, we will notice u few facts 
with the view of showing the scope of this branch of knowledge. 
A man can exist at any atmospheric pressure between 7 inches and 
45 inches, and he dwells uiidcr pressures varying from 18’5 to 31 


or 32 inches. When M. Saussure and his party ascended Mont 
Blanc, thebrcatliing ums hurried as though it were necessary to take 
in a huger volume of air in order to obtain the same amount of 
oxygen; the jmlse was quickened, tmd muscular exertion could 
not be continued for long without utter exhaustion. The height 
at which tJiese effects are produced varies with each individual. 
In addition to these, some individuals are affected in other ways, 
as hy giddiness, vomiting, somnolence, and insanity. In some 
persons the.‘«e symptoms occur at about 5,0(X) feet above the sea, 
while in others they are not felt Ixilow an altitude of 10,000 or 
12,000 feet. In the Andes they do not begin to manifest themselves 
in whiter men belo-.A- about 17,000 or 18,000 feet. Boussingault 
and Hall ascended more than 10,000 feet up (Ihiniborazo, anti, 
although they felt these symptoms, they were hy no means so 
much inconvenienced as Saussure. This seems to be owing jiartly 
to the action of snow, and partly to the eircumstance that Boiis- 
siiigault and Hall stayed at a higher elevation than Saussure 
previous to making the asciuit. BoiiS'^iugault himself found a 
greater difficulty in breathing when climbing a snow-clad surface 
tli.an a bare oiu!, the height being the same. In the Andes of 
Ecuador, several ]»laces are inhabited at heights of from 13,000 
to 15,500 feet, where the gre.atest muscular activity is displayed, 
Jisexemplified in bull-Ughtiug, waging battles, and danchig for 
hours, willumt any more ilifficiilty of breathing than is felt by 
tlie inhabitants of low countries. The inhabitants of these high 
regions are, it should lie noticed, remarkable for the breadth and 
large cajiacity of tlirnr chests. 

When persons go down in diving-bells, and are subjected to 
an increase of barometric pressure, they suff er many of the symp¬ 
toms which .attack those who climb bigli mount.aius. The jmlse 
is (juickeued, and the muscles .are so adected that prolonged exer¬ 
tion is difficult. Workmen are compelled to rest every now and 
then, and in some cases diarrhcca is frequent. Fresh workmen 
genendly complain of jiain in the head and cans, and to a lialii- 
lity to bleeding of the nose on emerging from the bell into the. 
open air. But these disappear after a time. Duiang the ascent 
and descent many persons feel a peculiar sensation tending to 
giddiness, and a pain on the to]) of the head. In going down, 
this pain is a sensation of pressure round the foreliead and ears. 
In ascending, the feeling is one of expansion, as tboiigli tlie head 
wewe,going to burst open. Tliislast iiadiug ispi’obabJy coniiccti'd 
with the bleeding from tlie nose, gums, &c., to which the 
divers, mountain elimbers, and the residents of some of the 
highest inhahilcd ])laces, are liable, fn most cases it is not like 
the ordinary bleeding from a wound, but is tlie oozing out of the 
lighter jiortioii of the hJood, It is .aiipareiitly due to Uie external 
jiressure being exci'ciled by tlie pressure of the fluids inside the 
vessels ; and the lassitude, seems also tobeilne to the same cause, 
at any rale <‘X]>ej'jiiient would seem to show that it does not 
re.sult from any want of oxygmi in the air. 

Tenqierature has great inlluenee. on organisms, as is very mani¬ 
fest ill plants and animals. Hibernation, moulting, change, of 
colour, are all more or less influenced hy temperature. Even 
the iiiteni.al organs are affected ; thus fowls lay more than two- 
tliirds of thcii' eggs during tlie six w'arui months of the year. 
Tlie extremes to Avhich man is liable are, —72'^ and 160° Fahr.; or. 
if we. take the extreme monthly temperatures, they are,—32° and 
9C'\ High lieats affect persons differently, according to the 
other climatic conditions prevailing, even when allowance is 
made for diffej'oiiceH inherent in the iudi viduals. Egj’ptians have 
sometimea felt a lieat in Western Europe of 88° in the ahude us 
oppressive as nearly 120" at Cairo. Again, General Bugeaud’s 
sohliers wei-e marching in a sun which beat upon them with a 
heat of 160° Falir. Before many hours had jiaased, 201) men out 
of a column of several thouaaiuls were struck with congestion of 
the hiuin. When the tliermoineter was about 91° iu tlie shade, 
1,2(K) Belgians marched from Beverloo to Hasselt (about 15 
miles), staiting at 8 lum. Only .500 reached their destination 
that evening. Of the remainder 19 died, and a large proiiortion 
were transferred tt) the liospital ill with delirium. A low tem¬ 
perature is not to be accurately measured by the height of the 
tlierniometer so far as its effects on men are concerned. The 
thermometer only marks tlie intensity, hut that intensity may 
co-exist with a slow or a rajiid withdrawal of caloric. Tims in 
the Arctic regions, sailors state that a temperature of—51° Fahr., 
with aciilm uir, <loe.s not feel colder than a temperature of O'’ 
Fahr. •when a moderate breeze is blowing. Tlie influence of the 
cold on the system varies with the state of liealth of the indi¬ 
vidual, with the race to which he belongs, and with se veral other 
circumstances. Some of the inhabitants of worm climates can 
resist cold better even than those of colder regions. The 
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Spaniard, for instance, will bear up gainst cold better than the 
Swiss, the Prussian, or the Eussian. Tne people of South France 
are but little inferior to the Spaniards in this respect. During the 
retreat of the French from Russia, in 1812, the temperature was 
constantly below 0®, and frequently from 10® to 30® below it; 
and, at the same time, a strong north-east wind prevailed. The 
men were suffering from hunger and .the ordinary miseries of 
war. They were so chilled, that they strode dreamily forward 
with, unsteady gait; and out of one division of 12,(K)0 which 
started from Wilna, but 360 survived to re-enter France. 
Accordingto Lorrey, the persons of sanguineous temperament bore 
up better than those of the lymiihatic temperament ; the 
greatest havoc proportionally was amongst the Genuans, while 
the Russians suilerod more stjverely than the French. Almost 
the only troops which did not sutler ranch loss were 3,000 soldiers 
belonging to various arms, who came from the South of France. 
In London the mortality increjuses in iiroj)orti<jn to the dc'greeof 
cold. The increase is cluetly observable in those suileiing from 
pulmonary complaints. In Bummer, stomach complaints give rise 
to the largest proportion of deaths. Amongst the forms of disease 
which present a marked inertiase of mm’taJitj'^ during winter, 
are a])oplexy, bronchitis, pncninionia, ])hiurisy, heart disease, 
rheumatism, and senility, while, diarrhoea and dysentery cause 
from two to tliree tinuis luoie deaths in summer than in winter. 
Tluise, liowev(;r, are. very rough indications ; but it would be 
ve.iy desirable if details could be. obtained, of the precise effects 
of lieut and cold in modifying or arresting the. functions of the. 
body. Ill considering tlie. inlluence of heat, we should ob.serve. 
how it is distributed through the year, and in what respects it is 
afiected by other conditions. Thus the range of temperature 
Hhoiild be. attemded to. For example, Falmouth in Cornwall, and 
Mae.stricht in Holland, have the same, mean annual temperature, 
vi/.., 50® Fahr. At h'alnioutli the coldest montlilymean is 38’G®, 
and at Maeslricht it Ls 32®; tlui highest monthly mean at Falmouth 
is 58'H®, and at Maestricht it is (JO". In the. one case. tin*, range is 
20'’, while in tlie other it is 34®. Humidity, by wliich we here 
mean the rainfall, moisture of the air, and cloudiness, pTobably 
has cunsideraidr; innuence ; but we cannot single out the. effects 
<lue to its abundance, or scarcity. The extrji<»r<linary drynesa of 
the air has probably much to do with the sjtare glandular de.veloj)- 
ment of the ])eo|)le of tlu* United States, witli tln-ir slraigl)thair, 
and indirectly with their nervous restlessness. It also seems to 
lie one of the causes which make the ])eople. of Malabar so much 
lighter in tint than the nations of the (.loromandel coast. There 
are, numerous other climatic inlUicnces, such as the electrical 
eondilioii of the air, the action of the solar rays independiaitly 
of the.ir heat, zymotic agents in the atmosphere, and the distribu¬ 
tion of ozone. 

The next set of influences wc have called geologic, a term 
which is adopted for want of a bett(w one. By it we mean the 
influences exercised by soil, distribution <if rocks and minerals, 
of land and water. The.se may act directly or indirectly, 
by means of the jilanls and aniniuj.s wliich they favour or repel. 
]\laijy per.sons have stated that man is in part the expression of 
the soil on which he lives. Herodotus said .soft places breed soft 
people. Migrations frequently Ibllow the direction of the 
valleys, so that in some places the distribution of diale.cts or 
juicuiiar customs is more or less coincident with that of valleys. 
This also ap])lies to the habits, ])hysiological and initbological 
condition, &c,; but these are to a large extent regulated by social 
and hereditary influences. Tliis latter remark is true of the 
peoples inhabiting granitic, calcareous, and argillaceous soils. 
Nevertheless then! are some ])eculiarities which mainly depend 
on the nature of the soils only. The, pe,o])les have diil’erent 
modes of building dwellings, of clothing, &c.; many of llieir 
habits and modes of thought are diflereiit; and their hygienic 
state varies according to the soil they are on. Egypt is 
divisible into three portions—the upper, or granitic; the middle, 
or arenaceous ; and the lower, or calcareous and alluvial. Each 
area has its architectural peculiarities, and although tliese are 
doubtless due to modifications of thought during the lapse 
of time, owing to the growth of civilization, the spread of 
ideas, and the intermingling of races, still the lithological 
characters ajipear to have some influence on the common 
result. In Cornwall the rocks are granitic, hard, and rich 
in minerals; there the jieople are mostly miners. From 
Dorsetshire to York the soil is calcareous, and the people ore 
largely employed in agriculture, and particularly as cattle- 
breeders. In Essex modern strata, largely argillaceous, prevail, 
and the people are for the most jmrt agriculturists, but more 
attention is given to the production of crops than of cattle. 


And if wo study a Comishman, a Dorsetman, and an Essexman, 
we can hardly fail to perceive that they are as different 
physically and mentally as are their usual occupations. The soil 
(or rather what are here called geologic influences) has something 
to do with tliis, although doubtless other agents have shared iu 
producing the res^t. When cholera spreads through Europe it is 
fur more severe in the basin of the Thames, Holland, Belgium, 
Paris and its neighbourhood, the lower plains round Ireland, the 
valley of the Clyde, &c., than iu Bohemia, the Tyrol, Bretagne, 
the Ardennes, the Vosges, most part of Scotland, tho higher 
portions of Ireland, &c. In other words, it seems to locate 
itself more readily on tlie loose tertiary and post-tertiary strata 
tluui on the hard comjiact palaiozoic rocks. I'liis is due partly 
to the nature of the ground, and partly to other influences; 
thus the cholera-stricken areas are usually low and thicidy 
liopiilated, and where thick populations e.Kist we. may expect 
thtwi! non-liygieiiie conditions to }>revail which will attract the 
cholera. But tlu! ground has some influence, since there are 
many coses known in which cliolera has attacked a district 
severely, but has siiared those parts of it which are occiijtied by 
granite and similar hard rocks, and tliost! towns which are built 
on solid foundations. And further, th(!r(i is something about 
the geological position of these cholera-haunted places whicli 
favours their being so densely populated. One jiowerful attrac¬ 
tion for cholera is want of cleanliness, and a loose soil, whicli is 
a great absorbent of deleterious gases and filth, is far more 
liable to become imj)regiiated with decaying organii*. matter than 
a haul, iioii-absorbent rock. The insalubrity of Paris is largely 
due to the presence of porous limestones, sulphate of lime, and 
organic mutter. 

Till! dietetic set of influences is very powerful locally in the 
case, of moat idiints and animals, which are compelled to draw 
their sujiply of food from the immediate vicinity; and although 
man is also acted u]ion, it is in a less atriJiing way, since he is 
able to obtain the. growtli of other climates than his own. In 
large cities tlie locality has little or no dietetic influence, but 
amongst the poorer ])ea8antry wo can frequently detect such 
influence. Deartlrs, generally arising from tlie failure of corn 
crops, have a miukcd inlliie.nce on populations, but of late years 
tli(!y liavi! been attended by less disastrous results in Western 
Europe than ir previous centuries, which is attributable to the 
extension of sttiuui locomotion, and the more c.xtensive outspread 
of the ramitications of lines of commercial intercourse. Times of 
scarcity have, usually succeeded times of abundance about onc.(! in 
every decode. The years of scandty have led to an increase in the. 
number of deaths, ami a decrease in tlie nmnbiir of marriages 
and of births. The increase of deaths and decrease of births is 
sometimes influenced to tlie extent of from 10 to 30 per cent, hy 
dearths. The ibsease known as laillagra is very prevalent iu 
Italy. It begins in blotches on the?! skin, and gradually leads to 
death or insanity; it is accompanied by the most depressing 
despondency, it ju'cvails in cei'tain places only, which are 
sporadically distribiiteil ; and amongst tJjose who are so jioor 
liat they cannot afford to (!at much besides polleiita prej)ar(!d 
•om maize which lues imjuirfectly I'ipened, Where the ])i;opk! 
ave a more varied iliet, or eat pullenta made from the best • 
maize flour, or only use. ibe. bad pullenta for a few months iu 
the year, the. diseiwe is conqiaratively rare. The maize is gene¬ 
rally the growth of the places where the disease- occurs. 

Ilemlitary influences act powerfully in tlie establishment 
of races and the pecidiarities of peojdes iutermaiTying amongst 
themselves. But as he.re.ditariness ])revails in all tlesceiidaiits, 
.ml as ollspring arise, from jiarents of iliffe.rent groiijis, nations, 
.nd races, miicli obscurity is frequently thrown over tlie true 
fleets of the other sets of influences. Hereditariiiess appears to 
effect iu a very short period what climatic, dietetic, and other 
agents have taken centuries to perform. 

The conditions connected with social life aro exceedingly 
nuiuerou.s, very complicated, and of immense power. They 
include all those conditions wliich act upon the moral and mental 
nature of man, as well as those which, being more physical in 
Mieir action, arise from the custom of living in society. 

Such is a very rough and imperfect outlim- of what is meant 
by the conditions of existence. The uccliniatist ought to be 
able to determine the ^jrobiible effect of any one, or group of 
them, upon given individuals, and this braiicli of the study has 
hardly been touched. As a gem!ral rule, plants are more easily 
acclimatized than animals, and amongst animals few species have 
ivalled man in the power of being acclimatized. He, nowever, is 
m exception; he has opportunities and advantages which no other 
mimal has. If animals generally had the same chances, possibly 
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they would thrive over very much larger areas than they do. The 
common shepherd's purse (Gapsella hursa-pa^oris) finds a homo 
almost wherever man goes without any care whatever being taken 
of it; while some plants will not l>car removal from one county 
to the next. The common 8i)arrow has been allowed to fijr free 
in Cuba, and in Australia, and in both places it has flourished 
at once, and in tlie latter jdace even is considered by some 
farmers as a destructive pest. The horse in America, and the 
pig in Australia, have established themselves as firmly as the 
indigens. (.Ws of this kind, of which many more could be cited, 
indicate that there is nothing in the pljysicul character of one 
coiitiiiciit which prevents the acclimatization of the inhabitants 
of (jtJier continents even when the change of locality is made 
abnijitly. Of American animals only three have been accliiimtizcid 
i« Europe, viz., tlie turkey, the Muscovy duck, and tJie (.Jniuea 
pig. It is probable that a far greater iiumher might he accli¬ 
matized if the creatures were gradually brought round to tludr 
new set of conditions. This appears to be the nietliod under 
which nujst of our doimtstic animals have been reai-ed. Most of 
them have come from Asia, and have b(‘en gradually introduced 
to the west of Europe. In tlie majority of cases tln'y sewn to 
have originally belonged to warmer climates than mil’s ; a fiu t 
]H’obal»]y connected in sonu! w'ay wil.li the circumstance that, 
conditions being as nearly com])urul)le as pos.sible, animals 
from tlie south tlirive better iii the ti-mperate zone than tliose 
from the nortli. Tin’ case of the SjMiniard lias already been 
referred to. Tlie same fact is observable in our Zoological 
(lardeiis, where the Polar bear is more difficult to keep tliau ihe 
bear from India ; the reiiuleiir than the deer of South America 
and India ; and so on. The Spaniard not only bears up against 
the cold of tluj tempe.rute zone better than iiiosi Eui’ojieans, but 
he is also aide to thrive in hotter climates than his own. The 
northern races are remaikably restricted in their range of accli- 
nuitizatioii ; lhi'» tlie Laplander is scarcely able to bear the 
climate, of Stockludm, while that of C'openhageii is us fatal to 
the Zealander. Tnstnnces of men from one ethnic area being accli¬ 
matized in another ethnic area .seem to be very few. Tliere are 
many cases in u'liich men from one continent arc living in large 
numhers, and even in distinct ])olities, on another continent; but i 
on closely examining these, we, find that they are degenerating, or 
are being modified, or that they are ])r(:served by constant su])- 
plies from the inotber country. The .lews appear to be. almost 
the only ]»eoy»le which are, acclimatized in every lynarter of the 
globe. In Europe they seem to thrive almost cvcu’ywbcre, and 
to multiply faster than the pi'ople tliey arc, amongst. This 
increase arises, not from their having num; children, but from 
the lower death-rate jirevalent amongst tlu'iii; and tlii.s is 
dejiendent on their greater morality ami freedom from disease. 
The Jew isTarely drunk, he lias fewer ilhgitimate cliihfrcii tliaii 
almost any other sect or nation, and lie rarely commits suicide. 
In Prus.siii 10 yier cent, of the Prote.stant cliihlren an*, said to be 
illegitimate, while mnoiigst the Jews the illegitimate ehildreii 
do net exceed 2 ])eT cent. In Algeria the death-rate amongst 
tlu! Jews is estimated at about IlO per 1000 annually, while 
amongst the Europeans it is about .^>0. The liability of the 
Jew to diseases seem.s to follow laws f|uite (li.stiuct from that 
of tlu*. peo])les amidst which they dwell. Thus during the 
j)ests of the niiddli! ages tlie Jews were frequently untouclie.d, 
although they lived in the mo.st unhealthy parts of tow’us. 
The old historian Tschudi specially notices that in no place 
did this J’ace suffer from the iilugue of LhKi; ami the same 
fact has been observed in epidemics occurring in l.'iOo, 1(55)1, 
17HG, and 1824. Eisenmann says that croup is exceedingly rare 
amongst Jewish children, and Waurusch observes that I'tenid is 
hardly known to occur amongst tlu; Jews of Germany. During 
the plague of 1831 and 1832, however, the Jews sullered very 
severely. Many of these peculiarities cannot be strictly con¬ 
sidered as due to racial characters, but to social habits. In illus¬ 
tration of this W'e may instance the frecjue.ncy of a pendent 
epiglottis amongst Jews, which has lieen attributed to their 
custom of feeding largely on oily food, ('.special ly fi.sh bathed in 
oil. According to Sir D. Gibb this po.sition of the epiglottis is 
unfavourable to a duraticjii of life much beyond 70 years. 
Notwithstanding that tlie Jew’s are so widely distributed, their 
cosmopolitanism has been questioned on sevend grounds. 
Many pensons (and even some colonies) are mis-called Jews, 
who are I’eully Judaists only ; but amongst the Jews properly 
so-called, wc have evidence of their being able to endure widely 
separatecl climates, though this evidence is insufficient to show 
that they are able to perpetuate themselves out of Europe, inclu¬ 
ding in this tenii the whole of the Mediterranean area, without 


supplies of new colonists, and without intermixture with other 
races. Before we can admit that the Jews are acclimatized over 
the wide area supposed a rigid inquiry is requisite. 

Another instance of asserted acclimatization of the people of 
one area in another distant area inhabited by a decidedly diffe¬ 
rent type, is that of the Anglo-Saxons, or rather Europeans, in 
the United States. The climate of the United State.s is diff(*Tent 
from that of Europe. It is remarkable for its sudden transitions 
from cold to hoi, from moist to dry, &c. Tlie rain conies in 
splfishes, whik tlie air is ordinarily very dry. This lends to 
some habits w’hicli may be. attributed to climatic influence. 
Clothes dry rajiidly, anefarc wa-^luid frequently. Bread requires 
to be luiuh*. (wery two days, as it liardcns soon. Food, sucdi as 
meat and ve.gidubles, can be kept in cellans for a long tinie. 
Great care i.s re(iuired in tlu; selection of wood for musical 
instruments, floor.s, <!fcc.; otherwi.se. it twists and cracks. Ordinary 
Eui’i^pcan glue is not strong enough for joiners. These, and a 
number of other circumstances apparently very trifling, c(jmpel 
the jteople to adopt differcjit habits in the United States than in 
Euto])(*. Whether tin* ])euple are. really acclimatized is a 
qui'sfion W'liich ha.s rec.ently been examined by T)r. Hunt. Tlie 
conclusions to which he. (jouh's are—“(1) That, liow'evcr do 
fcctivc the Ame.ri(;an .stati.stics may be, tlien^ seems to lx; no 
doubt that from iHlOlo 1850 there has been a decrease of 10 
per cent- in the reprodue.tioii of the race, of juimitive*. settlers; 
and tliat the ceii.su.s of 18C0is evidently defective in tliis r(!.sj)ect, 
due regard not luiving been paid to tlie arrival of immigrants. 
(2) That the statistics of pojailation in Mas-sachusofts show that, 
w'crc it not for the increase, of the foreign ix)i)uUvtiun,the number 
of inhabitants must raj>idly dc'.crease, the deaths of the native 
bom being in excess of tlic births. (3) That this cuiiclnsion is 
strongly supjiorled by the fact, Ibat the av('.rage lumiber of 
children to one family has descended, from eight or ten among 
the. lu’imitive settlers, to less than three at the priisent time. 

(4) That it results from this tliat the primitive, settlers are in 
fact dying out, and are being rcidacx'd by foreign immigrants in 
this state. (5) That w’c; have to learn W’hether tliis will l»e the 
•a.se W'ith tlie recently formed western states ; but there is no 
•euHoii to think that tlie ultimate results will be diUereiit. The. 
ildest states show the lowest birth-rate. This ju-oves that the 
cUmute has begun to maki*. itself felt, whilst in the ne.w statea 
oil the eoutrary, it has not had time to operate. (l>) That tbere 
is a great dilVereiie.e. between the northern and southern states in 
respect to health, which is fully proved by tlu; testimony ul 
aulhor.s as well a.s liy tlu; army stutisfics. (7) 'fbat there is 
some mysterious ililfereiice between tlie Engli.’^h and American 
W'omen. They eitlu.'r will not or carmoL possess themselve.s of 
numerous familic-.s, such as are noticuxl on all sidc'.s in England. 
(8) That this dislike for, or inahility to ix)s.se.s.s themselves of 
large families cannot, in the presence of undoubted facts of 
physical degeuei’aey, be attributed solidy or principally to the 
crime of abortion, or to the voluntary liinitatiuii of families. 

(5) ) That tin; inijmted physic.al alteration or degein’racy of the 
Anglo-Americ.an i.s fully proved to include the following poiut.s: 
I'recocity in children ; earl}*^ airival at puberty and old age ; 
iiicrea.se of stature; absence of coiquileiice; thinness of neck; 
Aviinl of develojimeiit of glandular system, especially in women, 
who also cease child-bearing while still young. In addition to 
tlie above, there is some yet unknown alteration of the brain, 
W’liich produces peevisliiiess, .abnormal luLstle, and mental ac¬ 
tivity.” 'rin.’se are, pi'riuips, to be regarded rather as the con¬ 
clusions of an individual than us admitted scientific liicfis, 
but as regards the low rate of increase of the. native or Anglo- 
American as compared with the immigrant population, bis con¬ 
clusions have been fully corroborated liy the independent inves¬ 
tigations of Dr. Allen, of Lowell, Massachusetts, and other 
American w’riters. Tn Nova Scotia, New Brunswick, Canada, 
Cape (jolony, and Australia, Europeans have established them¬ 
selves, and BO far as figures go, the births largely exceed the 
deaths, the general standard of health apiieans to be good, and 
there seems a prosiicct of tlieir betjoining acclimatized. How¬ 
ever, it remains to be setui whether the descendants of the 
colonists will Ixj able to maintain that liigli standard of vital 
activity which is essential to the full acclimatizafimi. 

So much space has been given to man that little has been 
left for the consideration of animals and ])laiit8. A great 
many ajiccieR have been introduced from one quarter of the 
globe to another hy means of individuals and acclimatization 
societies. A fair proportion of these appear likely to become per¬ 
manently established in their new homos Tlie yak, Angora goat, 
the dand, some Chinese sheep, and a few more have been intro- 
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duced into Europe in considerable numbers. The llama and 
camel have been transported to Australia: the former has not 
been successful as yet; the latter animal has thriven, and has 
been largely used in exploring expeditions, but their numbera 
ilecrease mther than increase. Ostriches have been reared at San 
Donato in Italy and in Algeria; the cassowary lias been bred in 
flocks in Spain, England, and France; and similar results have 
been obtained with the great bustard in the Tyrol; the golden 
pheasant of Cldna in the forests near Melun; an Algerian 
species of partridge in the forests of Rambouillct; various kinds 
of fowls, pigeons, ducks, in various poultry yards or oniainental 
waters. Amongst insects the silkworms, Attacus cynthia and 
Anthema yamamai promise to give good results. And amongst 
plants tlie transference of the cinchona plant from South 
America to India is probably a success. But all these experi- 
immts arc so recent that it would be premature to instance any 
of them as cases of acclimatization. 

There is a very extensive literature on this subject. Amongst 
the ])rincipal sources of information we may instance the 
‘ Bulletins’ of the Imperial Sf>ci(>ty of Aceliniatation of Paris, 
which now form about fll'teen large octavo volumes; the 
‘ Bulletins’ of the Anthropological Society of Paris ; the ‘An¬ 
thropological Beview ; ’ Waitz’s ‘ Anthropohigie der Natur- 
vdlker;’ and Boudin’s ‘Traitd de G6ogi‘ai)hie et de Statisthpie 
MedicaJe,’ iS:c., 2 vols. «vo, 1857. There are also numerous 
medical reports on climate, government reports on the. health of 
the ai-my, and u number of isidated and valuable j^apers scattere<l 
through seieiitifle periodicals. 

ACECONITIC ACID, C„II«0„ an acid isomeric- 

with aconitic acid, the etln^r of whicli is obtained by beating 
ethylie bromacetate v'ith sodiimi :— 

® 1 oo(u 1 h.O)=^’«‘ 

Elliylic Ethylie iicccoDituU*. 

hroraacctahj 

The greasy brown mass obtained in the reaction is dislillod ta 
rnruo; at a temperature nbo\‘e SOO" C., a mixture of two ethers 
])aHses over, wliieb cannot be. seiiumted Iroju one another; by 
tveatuient with baryta water, they are convei’tcHl into the dilU- 
e.Ailtly soluble biuiuiu salts of aeeconitle acid, and the easily i 
soluble baritj citracetate. Aeceouitic, acid is tvibasic. and ci-ysial -1 
lizes in fusible rvarty masses of needles. The plumbic;, argentic, 
caleic, and mercurous salts have been examined. (Baeycr, 

‘ Jabresbericht dor (flieniie,’ 18(51, !b)7; 1^(55, :MM.) 

ACEDIAlillNE, mnn/ld'inmi,ie. (A,noN,-N 2 ir«( 0 .,H,r. 
( 64 // 0 A 2 ). The hydrochlorute of this base is obtaincwl by boat¬ 
ing hydrochlorate of ucetamich; in a sealed tulx; to 180’—200'C., 
or by passing a ciiri’ent of dry hydro(;bloiic acid over heabnl 
liydroclilorate of acetamide. On treating the residue with 
alcohol, amnionic chloride is left, the solution containing the 
salt of acediamiiie. By sjioiitaneous evaporation prismatic 
crystals, containing Cj,I]flNa, formed. It is obtained in 

the pure state by crystallizing from a luixture of alcohol and 
ether. It is formed from acetamide in the following manner :— 


Hydi’ochlorio 

acid. 


Ilydroclilorato of 
lUMidiaTiiinc. 


{2CJ{,N0,-i-Ua=G,H^N,, 


by passing a mixture of ethylene and benzol vapour tlirough a 
red hot tube. It is also obtained by fractional distillation from 
heavy coal tar oil; the portion passing over between 270'’and 
290° C., on being left at rest, dejiosits large transparent prisms of 
aceuaphtheu : by redistillation the mother liquor yields an addi¬ 
tional quantity of the hydrocarbon. Tin; solid is pressed be¬ 
tween filter j)a.per, anrl piirihcd by rccrystallization on slow 
cooling from boiling alcohol. It is also contained, together with 
iliioren, iii the mixture of hydrocarbons ivliich gradually sepa- 
rati‘8 from the coal tar oil distillate, whicli ])asses over between 
300° and 400°. If this mixture is recrystallized from light coal 
oil, the fluqren first scipanites, followed by tlie acoiiaphthen. It 
i.s also ohtiiined by ]xissing a ini.vture of nuphtlialiii vapour an<I 
ethylene through a porcelain tube heated to a bright redness. 
Acenaphthen crystallizes from alcohol in colourless brilliant 
needles, occasionally one decimetre in length, and from the 
solution in heavy coal tar oil in voluminous har»l and brittle 
crystals. Its odour resembles that of najdithalin, but it is not 
60 powerful. It is heavier than water, fuses at about KK)” C, 
solidifying at 93°, and boils at 284°—285° C. ‘ It is easily solubli* 
ill hot alcohol, hiit almost entirely separates on cooling. On 
mixing alcoholic solutions of acenaplitlien and picric acid, the 
compound(N 0 j )30 C^.MNO^)M rapidlj- 

Bej)arate3 in onuigti yellow needles, and from a mixture ol 
the boiling aleoiiolic solutions in plates. Evaporated with 
Fritz.sche’8 reagent (a coinpoiiiid obtained from the hydrocarbon 
by the action of nitric acid), acenaphthen produces red 
fan-shaped crystals; with suljdiuric acid it forms acenaphthen- 
atilphuric acid^ which is coloured green by a small quantity of 
nitric acid. The hydrocarbon is violently acttul on by nitric 
acid. By mixing it slowly with cooled nitric acid, until the 
latter is saturated, the mixture solidifies after some time to a 
crystalline mass of dinitro-acenaphthen, 

(ivOJj), W'hich is nearly insoluble even in boiling alcobul, difli- 
cultly soluble in ether, but readily soluble in boiling light 
coal tar oil, from which it sejtarates in brownish yellow needles. 
TJio mollier liquor on slow evaj)oratioii deposit.s masses of 
iietidles of a com pound of mono and dinitro-acenajihthen, CijHg 
(NO,), [C,JT,{N0,),, Sodium lias 

no action on acenaplitlien, but petaBsmin evolves hydrogen, 
pToduc.ing putamui.i acemphthen, C,y^U „K. {C,j ^a black, 
insoluble muss, decomposed by waiter, leaving tlie original sub¬ 
stance. On ailding bromine gradually to an ethereal solu¬ 
tion of the hydrocarbon and evaporating, an oil remains contain¬ 
ing u few plute-liko crystals, probably monobromaccnaplitbeii, 
C^^IIyBr When excess of bromine is added to a 

solution of acenaphthen in the more volatile portions of American 
petroleum, the bromide f.\ 3 llioBra is formed, and may 

be obtaineil in fine white crystals I'rom its solution in alcohol. 
Iodine decomposes acenaphthen at the boiling point, but at 
1 (K)° 0 . it appears to form polymeric compounds : a saturated so¬ 
lution of liydriodic acid at lOO® 0 . produces a Ihiuid hydride, 
probably (‘laH,, J, boiling at 270° C,, together witli some 
of the polymeric, modifications. With 20 parts of hydriodic acid 
at 280° (J., hydride of naphthalin and ethylie hydride are 
formed:— 

Acenaphthen. Naphthalin Ethylie. 

hydride, hydride. 


The hydrochlorate unites with platinic chloride, forming yeUow'- 
isli red crystals of the composition 2 [(N’ 3 )‘’'“ H 3 ( 03 H 3 )'"HC 1 J, 
PtCl^, (G^FflA^a, HCl, PtCQ. By decomposition of the hydro- 
chlomte with argentic siilpliate, the easily soluble crystallizable 
sulphate SO, HO]a = (CaH^N,), H,SO 

HO, SO^) is produced. Acediamino, cannot be obtained 
in the free state. When the solution is wanned, the compound 
assimilates water, forming acetic acid and ammonia :— 

NA{C.H,)"'+20H,- \ §ofao + 2Nll.,. 

When the salts are boiled with acids a similar change takes 
place, though not so rapidly (Strecker, ‘ JahresLericIit der Cliemie,’ 
1857, 342); Petersen (‘ Jahreshericht,’ 1858, 313) 'finds that ar¬ 
gentic nitrite decomposes hydrochlorate of acediamino, pro¬ 
ducing ammonic acetate, argentic chloride, and nitrogen :— 
CaH,N„HCl.fAgN0,«a,H3(NHJ0,.l-N,-fAgCl. 

ABT8 IL&D UQl. DZy,^SUP. 


A small quantity of acenajihthcn hydride is also produced. With 
80 parts of hydriodic acid at the same temperature, dccylic 
hydride, 0,^1 (boiling at 100 °), octylic hydride, CgUm (lioiling 
between 115° and 120°), ethylie hydride, and a trace of liexylic 
hydride are generated, together wdth a siihstaiice not volatile 
at 360°, probably an isomer. (Berthelot, ‘Jahreshericht der 
Chemie,’ 1860, 516; 1867, 594.) 

ACETABULUM, a cup or vase for holding vinegar (acetum). 
It appears to have been usual for the Greeks and Eomans to 
have an acetabulum set before them at their meals into which 
tlic}-^ might dip their meat; it was consequently always wide^at 
the mouth, and was usually made of earthenware, though some¬ 
times of gold, silver, or bronze. 

A Roman measure equal in capacity to one-eighth of the 
SextariiiR was also called an Acetahulum. 

ACETAL, CaH^O, (G,.H,^0^). Wurtz (‘Annalcs de Chi- 
raio et de Physique,’ [3] xlviii. 370) recommends for the pre¬ 
paration of this compound the mixture prescribed by Liebig 
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for the production of aldehyde. Three ports of manganic 
peroxide, 3 of sulphuric acid, 2 of water, and 2 of alcohol are 
mixed together, and when the frothing which takes place at 
first has ceased, the mixture is distilled until 3 ports of liquid 
have passed over. The product of several operations is placed 
in a tfosk, connected hy an upright series of bulbs with a Lie¬ 
big’s condenser, and distilled until a thermometer placed in the 
vajunir indicates 80°. The receiver is then changed, and the 
distillation continued up to 96° C. The first distillate is mixed 
with powdered calcic chloride, and distilled in a water bath. 
The Inpiid })aKsing over below ()<)° consists principally of alde¬ 
hyde, and the portion between (50° and 80° is mixed with a 
concentmted soliition of calcic <;hlorid(*, which causes the sej).!- 
ration of an ethereal liquid; this is removed and mixed with 
some of the same Ihpiid which is occasionally found Ihiuting ou 
the syrupy contents of the flask. The portitui of the original dis¬ 
tillate which came over between 80° and 95°, is distilled, and 
the first third treated with calcic chloride as in the previous 
case. The ethereal li(piid consists of a mixture of aldehyde, 
ethylic acetate, and acetal. It is treated with p<jtiissic li3alrate, 
which decomposes the ethylic acetate, and rosmifies tlie alde¬ 
hyde, and after some hours the suj)ernatant liijuid is redistilled. 
This distillate is once more treated with Bolutiou of calcic 
chloride, and digested with caustic potash in a c]os(id vessel at 
1(K)° for twenty-four hours. Finally tlie etliereal lirpiid is dried 
with calcic chloride, and distilled. It boils at 104° L!. 

Acetal may also be obtained, together with mono and diclilor- 
acetal, by the action of chlorine on alcohol of 80 ])er cent., 
which is maintained at a temperature of from 10° to 12°, 
until a portion of the litpiid becomes turbid ou the addition of 
water. It is now distilled, the ])roduct neutralized with chalk, 
once more distilled, and tlie acetal sejiaratcnl from acetic ctlier 
and aldehyde by the method above describe<l (Stas, ‘Ann. 
Chim. Piiys.’ pi| xix. 14G). Hy treatment of aldehyde with 
pentabromide of phosph(-rus the bromide of ethylidene, CaH^Brj 
isomeric with bromide of ethylene, is produced, 
though it is only obtained witli difficulty. ‘This bromide, when 
added to solid sudic ethylate at — J 2°, produces a violent re¬ 
action, snittll quantities of acetal being formed :— 

OaH,J3ra-|-2Cyi,NaO=2MaBr-j-aoH,^(),. 
liromUlc of Sodic Sodio Acetal, 

ethylidom', ethylate. bromide. 

(Cyrj>V,+2Cyf,A^aO,==2AraJ>4-C'„J/,,(4) 

On passing hydrochloric acid gas to saturation into a mixture 
of uklehyde and absolute alcohol, the li(|ui(l sciiarates into 
layers. The iqipor contains a compound Cyi„010, formei 
the following luaiuicr 

cyi,o +0 ji„o-}-HCi = cyi„cio.f Oil,. 

Aldehyde. Alcoliol. Hydro- TVator. 

clilorio 
acid. 

(.cjiA+c',ii,o,+ua^u,ii„oio,+2m.) 

Thin chlord-coiiipomul when digustuj witli sodic ctiiyiate pro- 
duces acctul :— 

C.n„CJ0-hCjr,Na0=C.ir,.0,-|.Na0i. 


two 
formed in 


This view was supported by the fact, that methylic alcohol 
produced a similar body containing methyl in place of the ethvl, 
and a mixture of methylic and ethylic alcohols yielded an in- 
tennediate compound. On the discovery of the true dietliylic 
glycol (obtained by the action of ethylic iodide on disodic 
glycol), it was found to differ materially from acetal. It may 
be the dietliylic derivative of the unknown etliylidcnic glycol; 
an isomer of urdinaiy glycol. 

ACETENE, a name for ethylic hydride. CaH-sOaHoH. 

(CW. 

ACETEN YL - BENZOL, PhenylacctyUne. i. 

CaHC„II„. When ydieii^lproiiiolic acid is heated 

to 120° C., it splits into acetcnyl-beiizol and carbonic anhy¬ 
dride :— 


\ C(C\)Ho) 

Plwmylijropiolio 

acid. 




(C 

rimnylacotylcno. 


CO,. 


Carbonic 
anhydride, 

(7,aI46y/ -f 2C'0a.) 


The reaction tuke.s place more advantageously bv emjiloyiiig the 
barium salt of phenylpropiolic acid insti:ad‘ of the acid itself. 
The hydrocarbon may also be obtained from styrol, by convert¬ 
ing it lii-st,by tbe action of bromine, into the bromide, which, by 
treatment with an alcoholic solution of potassic hydrate, yields 
inonobromstyrol, and this, by iligestion with the same reagent at 
110°, is transformed into phenylacctylene : tlie relations between 
these compounds will be seen from the following formula):— 


„ J c;!((yi,) I CHBinii,). j cn(c,ii,) 


JCH, 

Styrol. 


Cll,Br 

Proiiiide of 
Styrol. 


C(CA). 


j CJlBi 

Monobroni- 
Btyrol. 

Ojr.Br. CM 


Pheuyl- 

acetylcno 


Sodic 

ethylate. 


Acetul. 


Sodio 

chloride. 


Bhenylacetyleiift is a colourless mobile liipiid with an aromatic 
odour, and boiling at 139°-140° (I. With solutions of metallic 
salts it produccjs characteristic yirecipitates which are not ex¬ 
plosive like those of acetylene; the copper compound contains 
- C(O.HJ 

\ ytillow colour, the silver compound 

'"}c((yi„) 

is white, (dlnsor., ‘(kniijit. Rend.’ Iviii. 906; ‘ Jahresbericlit,’ 
18(58, 409 ; ‘ Beriehte DeiitscU. (fiiem. (Jes.’ 18(50, 422.) 

ACETIC ACID. C,IIO, HC.HA= | (C.I/.O.-. 

no, By the action of a boiling aipicous solution of 

])otassic liyMlrate on luethylie cyanide ^^‘^^etoiiitrile), potassic 
acetate is jiroduced >vith evolution of uinnionia. 

{cN'^' + KHo + OII,-. |g5k„ + NH, 

Methylic Potassic Water. Potassic Ammonia, 
cyanide, hydrate. acetate. 


(Wurtz and Frapolli, ‘Ann. Cli. Phys.’ [3] Ivi. 139.) Acetal 
by tlie action of chlorine gives three substitution compounds 
momcMoracfAnl, (C\^njJlOX boiling at about 155°, 

a neutral liquid insoluble in water, soluble in alcohol; dichlor- 
acetalf O^H|,Cl,Oj| a colourless liiiuid boiling at 

about 180°, sp. gr. 1-J383; i\m\ trkJihracdal, CyL.CLO, 
a solid, fusing at 72°, and boiling with sbgM de¬ 
composition at 230° C. These are all obtained by the action of 
chlorine on alcohol. (Lieben,‘Aim. Ch. Phys.’ [3] lii. 313- 
Paterno, ‘ Jahresbericht,’ 1868, 481.) * 

Acetal is decomposed by sulphuric and hydrochloric acids, 
producing in the latter case ethylic chloride. Peutachloride of 
phosphorus also produces ethylic chloride; and when digested 
with glacial acetic acid in a sealed tube, acetic ether is formed. 
The coiistitutiuii of acetal is not clearly made out. Wurtz first 
considered it as dietliylic glycol. 



KO, no + 2JT0 = KO, CM, + Nil,.) 

The methylic cyanide employed for this process is that ob¬ 
tained by distilling potassic suliiliomcthylate with potassic 
cy.anide. (Franklaiid and Kolbe, * Comp. Rend.,’ xxv. 474 • 
‘ Pharm. Ceiitr.’ 1847, 824 ; ‘ Jahresbericht,’ 1847—48, 647.) ^ 

Bypassing carbonic auhydi'ide into an ethereal solution of 
zincic niethide, to which sodium has been added, sodic acetate 
is produced; 

CO. + OII,Na. 

Carbonic Sodic Sodio acetate. 

anhydride, methide. 

{2C0, + C,H,Na » 

(Wonklyn, * Anu. Cli. Pharm.’ cxi. 234 j * Proc. Boyal Soc, 
X. 4; ‘Jahresbericht,’ 1859, 325.) 

When marsh gas and phosjgene gas (carbonic oxydicliloride) 
ai-e passed through a retort heated to 120°, hydrochloric acid 



ACETIC ACID. 


ACETOSULPHURIC ACID. 


and acetylic chloride are produced. The latter, by the action of 
water, ibnus hydrochloric and acetic acids. j 

C001, + OH.-|g^J,l + H01. 


Phosgene 

gas. 

Carbonic oxy- 
dichloridc. 


Harsh Acetylic Hydro- 
gas. chloride, chloric 
acid. 


{200CI + Cafl* = OJI^O^Cl -b HCl) 

{0001 + “ I coko + 

Acetylic Water. Acetic Hydro¬ 
chloride. acid. chloric 

acid. 

+ 2F0 - no, -f HGl) 

S . Hnmitz-Hamitzky, * Conipt. Rend.’ lx. 923 ; * Ann. Chem. 
irm.’ cxxxvi. 121 ; ‘ Jahresbericht,’ 1805, 298.) 

These three modes of formation of acetic acid are important 
as showing its production from members of the methyl series. 

Wlien a satiu-ated solution of pobissic acetate is electrolysed, 
water is decomposed, hydrogen is evolved at the negative pole, 
while the nascent oxygen at the positive pole converts the 
potassic acetate into hydric potassic carbonate and methyl, which 
IS evolved as gas:— 

21 co\o + on. + 0 = { gH» + aCOHoKo. 


Water. Oxygen. Methyl. 


Hydric potassic 
carbonate. 


( CllallO 

• C,H,„0,= ^CHno 

/ Wh)"') \ 

(CII,-0-CM 
. C,H„0,= <CIIHo 

{G,J^0,), I o..j 

(CH»~0-CMe0 

• ^ CH - 0 - CMeO 
(0H,-0-CMe0.‘ 


669; *Ann. Ch. Pharm.^ cxxxvi. 126; ‘ Jahresbericht,’ 1865, 
506.) 

ACETOPYROPHOSPIIORIC ACID. P,(C»H,0)H,0, = 

PaOjCCjHj^ — C)H()j. By the oxidation of 

acetopyrophospliorous acid by hydric peroxide the acetopyrophos- 
phoric acid is produced. The salts ore also converted by similar 
means into the compounds of the new acid. (Menschutkin, 
‘Conipt. Rend.’lx. 532; ‘Ann. Cli. Pharm.’254 ; ‘Jahresbericht,’ 
1865, 301.) 

ACETOPyROPIIOSPIIOROUS ACID. P,(C-H.0)H305=- 
PjOCCjHaO - 0)Ho,. This compound is 

produced by digesting phosidiorous acid with acetylic cliloride 
at 120°C. for 60-55 hours, when the following reaction takes 
place:— 

2POHHo.+2[g®£j=P.O{C.H,0-0)IIo.+|g[Jfj^+2HCl. 

Phosphorous Acetylic Acetopyrophospliorous Acetic Ih'dro- 

acid. chloride. acid. acid. chloric 


{KO, + 110 + 0=^ GJI^ -f KO,GO^,HO,GOr) 

(Kolbe, ‘Ann. Chem. Pharm,’ Ixix. 279 ; ‘Chem. Soc. Qu. J.’ 
ii. 173 ; ‘Jahresbericht,’ 1849, 335.) 

This decomposition is common to the potassium salts of the 
acids of tlie fatty series. | 

ACETIC ACID. Some recent improvements in the mode of 
obtaining this acid for commercial purposes will be noticed under 
ViNEGAli Manufactuke, E. C. S. 

ACETINES, the acetic ethers of the triacid alcohol glycerin. 
Their composition may be tlius represented:— 


{2{znO,PO,) -f 2GJJ^O^Cl^2HO, P,{GJIMO, +H0, GJf.O, -f- 
27/67.) 

The white crystidline product is freed from acetic and liydro- 
chloric acids by heating to 100° in a current of carbonic anhyilride. 
The dipotassic, dibaric, and iriplumbic salts have been prepared. 
(Menschutkin, ‘ Comp. Rend. lix. 205 ; ‘ Aim. Ch. Pharm.’ 
cxxxiii. 317 ; ‘Jahresbericht,’ 1864, 328.) 

AGETOSALICYLIC HYDRIDE, 


Co" 


a compound obtained by Perkin by adding acetic anhydride to 
hydride of sodium-salicvl suspended in ether ; on lilterinjcj and 
evaporating the ethereal solution, the acetosalicylic hydride is 
left as a crystalline mass, fusing at 37° C. and boiling at 253°. 
It acts like an aldehyde in combining with the alkaline bisul¬ 
phites, and like un acetate when treated with an alcoholic 
solution of potassic hydrate when potassic acetate and potas¬ 
sium-salicylic hydride arc produced. (Perkin, ‘Journ. Chem. 
Soc.’ [2] vi. 58 ; ‘ Ann. Ch. Pharm.’ cxlvii. 229; ‘ Bull. Soc. 
Chira.’ [2] X. 279 ; ‘Jahresbericht,’ 1867, 438.) 

ACETOSILICIC ANHYDRIDE. 

Si (C3ll30)*0. = Si -0* - (CMcO)*. [SiOMIIM,.] 

This compound may be produced by the action of silicic chloride 
on acetic acid or acetic anhydride:— 

SiCl* -f 4CMeOIIo = Si - 0*- (CMeO)* -f 4HC1. 


ACETITE, a compound obtained by the action of acetic 
acid on mamiite. (Berthclot, ‘ Compt. Rend.’ xxxviii. 668.) 

(CH,Ho 

ACETOGLYCERAL, C,HioO, = /OH - O,-„ y, 

(OHj - » 

a compound analogous to acetal obtained by digesting glycerin 
with acetic aldehyde for 30 liours at 170°-180*C. It boils be¬ 
tween 184° and 188°, sp. gr. 1*081 atO°, It is slightly soluble in 
water, and decomposed by it; odourless when freslily distilled, 
and is decomposed by moist air with production of aldehyde. 
(Th. Haxnitz-Hamitxky and Mcnschutl^, ‘Compt. Rend.’ lx. 


Silicic Acetic acid. Acetoailinio Hydrochloric 

chloride. anhydride. acid. 

{SiCl^ -f (2110, ) = SiO„(G^H^O^)^ + 2HGI.) 

[ CMeO 

I Si Cl* + 4 / O - Si - 0* - (OMeO)* -f 40MeOCl. 

( OMcO 

Silicic Acetic Acctosilicic anhydride. Acetylic 

chloride, anhydride. chloride. 

(SiCl, + 2G„1£,0, = SiO„ (C,H,0,)^ -f 2CJWJL) 

The acctosilicic anhydride is best prepared by digesting a mix¬ 
ture of glacial acetic acid and acetic anhydride with silicic 
cliloride as long as hydrochloric acid is evolved. On cooling, a 
crystalline substance is deposited, which, when washed with 

S ure ether, constitutes the pure anhydride. It is immediately 
ecomposed by water, or by moist air, into acetic acid and 
gelatinous silicic acid. When heated to 16{)°-17()°C. under the 
ordinary pressure it is decomposed into acetic and silicic aiihy- 
drides; out under a pressure of 6 or 0 millimetres, it distils 
without decomposition, condensing as a white crystalline mass 
fusing at 110°. Alcoliol decomposes it with formation of ethylic 
acetate and gelatinous silicic acid ; it may be crystallized from 
pure ether, but on heating the solution to 200°, it sjjlits into the 
two anhydrides. (Friedel and Ladenhurg, ‘ Bull. Soc. Chim.’ 12] 
vii. 213; ‘ Comp. Rend.’ Ixiv. 84; *' Ann. Ch. Pharm.’ cxlv. 
174 ; ‘Jahresbericht,’ 1867, 392.) 

ACETOSULPHURIC ACID, HjCaH^SO# (2H0, a*//,^,^^), 

0 2 


ACETOXACETIC ACID. 


ACETYLENE. 
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is produced "by heating argentic sulphate with acetylic chloride 
to 120° C., and treating the resulting mass with water. It is a 
viscid liquid ; tlie aqueous solution on boiling is slowly con¬ 
verted into sulphuric and acetic acids. The acid is dibasic, and 
its potassium and barium salts have been examined. When 
treated with phosplioric cliloride, the acid yields a chloride 
boiling at 160®, which, on treatment with water, produces hydro¬ 
chloric and acetoHulphuric acids. 

+ 2PC1. - 


Aocto- 

uulphuric 

acid. 




Phoapboric 

chloride. 


+ 2PCI, 


Chloride. Phosplioric Hj'drochloric 
oxychloride. acid. 


r*y further treatment with phosphoric chloride, .sulphiirylic 
chloride and cliloracetylic cliloride are formed: 

Cl, + C,H,010,C1 -f POI 3 . 

Chloride. Phosphoric Bulphurylio Chloracctylic Phosphm-oue 

chloride. chloride. chloride. chloride. 

{aX\cl + + ojT,cio„a + rci,.) 

(Ktimmcrer and Carius, ‘Ann. Ch. Pharin.’cxxxi. 1(55 ; ‘.Tah- 
rcshericlit,’ 18(54, .32(5.) 

ACETOXACETIC ACID. Acetoglycollic Acid = 

j CHj 

|C 0 *H 0 

acid is obtained by the action of cthylic monochloracctate or 
monobromacetate on potassic acetate, at 165®-175® C. in scaled 
tubes: 

i CH, 

{§5ko = Kc. 

} Coflto 

Ethylic Potassic Potassie. Ethylic 

monochloracctafo. acetate. chloride. aeetoxncetate. 

CJI,0 + KO = KCl + G.H^O,, CJI.O.) 

This ether boils at 179° its specific gravity is 1-0.9,0.3. Aqucoiw 
ammonia decomposes it into glycolaiuidc, acetamide and am- 
monic acetate, and alcoholic ammonia produce.s glyeola- 
mide, acetamide, and alcohol. Calcic hydrate produces sfime. 
calcic acctoxacctatc which may be obtained by adding lime to 
the aqueous solution of the ether, saturating with carbonic anhy¬ 
dride and crystallising in vacuo. (Heiniz, ‘ Ann. Ch. Pharm.’ 
cxxiii. 5125 ; ‘ J ahreshericht,’ 18(52, 291.) 

ACETULMIO ACID, compound 

obtained by Hardy from the product of the. action of sodium on 
a mixture of acetone and chloroform, (Hardy, ‘ (Joiiip. Rend.’ 
Ivi. 291 ; ‘ Zcitsclirift Chem. Phurin.’ 18(53, 336 ; * Jahresbericht,’ 
1863, 329.) 

ACETURIC ACID, CJ-I,NO, {GJI^NO^), is obtained by 
boiling glycocoll silver with an ethereal solution of acetylic 
chloride :— 

0,H*AgN(;, 4- C 3 H 3 OCI « AgCl -f- C*H,NO,\ 

Glyooooll silver. Acetylic ohloridc. Argentic Accturic acid. 

chloride. 

(G^HJffNO, -h 0,Jf,0,Cl » AgCl + fy/.ATO^.) 

The acid and its stilts are crystalline. (Kraut and Hurtiimnii, 

‘ Ann. Ch. Pliarm.’ cxxxiii. 99 ; ‘ Bull. Soc. Chim.’ [ 2 ] iv. 282 ; 
‘Jahresbericht,’ 1865, 362.) The acid may also beprqmrcd by 
heating to 15(P-165" C. for three hours a mixturi! of acetamide 
and chloracctic acid:— 

Cy TaClOj H- 3(N HaCyiaO)* C^HyNOg+N H (CaHgO), -f NH^Cl. 

Chloracctic Acetamide. Accturic Diacctnnride. Aminonic 
acid. ^ acid. chloride. 


After digestion the liquid is poured off from the crystals, the 
latter w'a.shed vuth ether, the oil which separates dissolved in 
water, and the solution neutralised with calcic carbonate, which 
produces calcic aceturate; from this the acid is liberated by 
oxalic acid. (Jazukowitsch, ‘ Zeitschr. N. F.’ iv. 79.) 

ACETYL ALCOHOL, Vinyl alcohol, C,H*0, By 

agitating acetylene for a long time with concentrated sulphuric 
acid, acetyl or vinyl-.sulphuric acid is produced:— 

|"CH + “ SO,(0,H,0)Ho. 

Acetylene. Sulphuric Vinyl-sulphuric acid, 
acid. 

(CJI, 4- 2(7/0, SO,) = (7/0, SO,, C^H,0, SO,).) 

On careful dilution with water and distillation a liquid is ob¬ 
tained containing the alcohol:— 


S03(C,,Il30)Ho -f OH3 --= (CaH^IIo 4- SO3H03. 

Vinyl-sulphuri<* Water. Acetyl alcohol Sulphuric 

acid. or Vinyl alcohol, acid. 

((HO, SO,, C^H,0, SO,) + 2H0 = CJ£,0, HO, -f- 2(7/0, SO,).) 

The alcohol, which is rather more volatile than water, is sopa- 
rjited by careful rectification. It is not veiy stable, and has an 
agreeable odour resembling acetone. (Bertliclot, ‘ Compt. Rend.' 1. 
805 ; ‘Ann. Cli. Pharm.’ cxvi. 116 ; ‘Jahresbericht,’ 18(50, 427.) 

ACETYLENE, C 3 II 3 I or | (G^H,.) This 

important and intiircsting hydrocarbon seem.s to have been ob¬ 
tained in an impure state by Edmund Davy, by the action of 
water on the black comi)ouud produced during the maniifactnri- 
of potassium, (‘lleconls of Gen, Sci.’ Nov. 18(53; Gm. viii. 
150.) Of late years it lias attracted much attention, having been 
I'ediscovercd l.>y Berthelot and very carefully studied l»y him ami 
other chemislk Berthelot first produced this compound by 
])iissing etliylene or the vapours of alcohol, ether, aldehyde, or 
wood sjjirit, through a red-hot tube. He also obtained it liy 
passing chloroform vai^our over copper heated to redness 


2cnci3 + cu, = a'Cu'aCia + 

Chloroform. Copper. 

(2C,JICl, 4 V20n - f56X^^ + 


CH 
CH 

Cuprous Acetylene, 
chloride. 


C,H,.) 


By heating chloroform and sodium at the ordinaiy pressure, 
Bbnkc-Reich has obtained acetylene in quantity. 

2CIICI3 4 - Na, - (5NaCl 4 Call*. 


Chloroform. Sodium. 


Bodie Acetylene, 
chloride. 


(2C,1WI, 4 Na, = eNaCl 4 C^H,.) 


The most imjjortant process by which it is produced, though not 
; one that can he enqdoyed to prepare it in quantity, is by the 
direct union of its elements. When an electric arc from a 
battery of about 20 Grove’s cells, i.s passed between terminals 
of gas carbon in an atmosphere of hydrogen, small quantities of 
acetylene are found. It is important that the battery power 
should not he too great, which would cause the destruction of 
some of the acetylene, or prevent its formation altogether. 

Acetylene is also produced when electric sparks froni an in¬ 
duction coil arc passed through marsh gas, coal gas, ether 
vapour, benzol vapour, and numerous other compounds con¬ 
taining coibon and hydrogen. 

2 CII* =. C,!!* 4 3 II,. 

Marsh gas. Acetylene. Hydrogen. 

(2(7,77, = (,',77. 4 ri//,.) 

By b.eating the Vapour of methylic chloride to low redness 

2CH,C1 « C3H3 4 2HC1 4 Hj. 

Mothylio Acetylene. Hydrochloric Hydrogen. 

chloride. acid. 

( 20 ,H,Cl = (7,77, 4 2 Ar(7i 4 77,.) 
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Vinylic bromide, or broininated ethylene treated with boilii^ 
nlconolic solution of jwtash gives acetylene :— 

CaHjBr -f KHo = 0»H, + KBr -f- OH,. 

Vinylic Potassic Acetylene. Potuasic Water. 

bromide. hydrate. bromide. 

4* KO,nO = + KBr + 2 HO.) 

(Sawitsch and Reboul.) Wohler obtained tlie hydi’ocarbon by 
the action of water on calcic carbide :— 

CjCa" 4- 2011, = C,H, 4 CaHo,. 

Calcic Water. Acetylene. Calcic 

carbide. hydrate. 

4 - AHO = 4* i(CnO,IIO).) 

It may also be prepared by the incomplete combustion of com- 
pountls containing carbon and hydrogc.u. Thus ether, benzol, 
ethylene, propylene, amylene, coal gas, ethylic chloride, and 
many other componiuls, wlnm burnt in an t)]ie.n cylinder, giA’^c*. 
rise to the production of some acetylene, By burning air or 
oxygen in coal gas or marsh gas, in Avhich ca.se the condition.^ 
are the*, most favourable, for incf>mi»le,te combustion, a«-.ctylciie 
can be prepared in large quantities, or by igniting a Bunsen’.s 
gas-burner at the bottom of the tube, and collecting the products 
by a funnel suspended over the lamp and in connection with an 
aspirator. In these cases the liydrogen is partially removed 
from the compounds, leaving ac(.*tylene ;— 


4C1I* 

+ 

p 

1 ! 

2C,H3 

+ 

6011,. 

Alarsh 


O.N.ygcni. 

Acetylene. 


Water. 

gaa. 






(2(7,74 

+ 

GO = 

(7,7Z, 

4 

07/a) 

2C,I4 

4- 

Oa = 

20,H, 

+ 

2011,,. 

Ethylcno. 


0.vyg:cn. 

Acetylene 


Water. 

Olefiant gjif 

). 





+ 

(4 - 

o,n. 
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Kelcule has shown that acetylene is produced by the electrolysis 
of sfdutions of salts of fumaric and maleic acids, the oxygen in 
llie nascent slate at the positii'e pole attacking Ihi! salt in 
solution 

OJI,Na,0* 4- O 4- OH, =. C,H, 4 SCOHoNao. 

Sodi(; O.Tyfjcn. Water. Adctylonc. Hydric sodic 

fiimaratc. carbonate. 

2110 - 4 2{NaO, 

Odling has produced acetylen(5 by pas.sing a mixture of marsh 
gas and carbonic oxide throngli a red-hot tuhp : — 

CII^ 4 00 = C,H, 4 OH,. 

Marah Carbonic Acetylene. Water. 

gaa. oxide. 

cy/^ 4 2(70 = CJI 4 2N0.) 

In almost all of the modes of preparation employed tlie acetylene 
is mixed with other gases ; in order to obtain it in a pure state, the 
mixed gases are passed though an ammoniacal solution of cuprous 
chloride, when a reddish-hroAvn precipitate is produced containing 

(according to Bertliclot) (CaCUaH)aO — < 0 . This com- 

pound is filtered from the solution, washed with the solution of 
ammonia, and finally with water. In order to obtain the pure 
.acetylene from this compound, the moist precipitate is dissolved 
in hydrochloric acid diluted with about an equal volume of 
water, and the solution heated, when the gas is evolved and may 
be collected over water or mercury. Acetylene is a colourles.s 
gas possessing a peculiar and rather unpleas.ant odour. Its specific 
gravity referred to hydrogen ns unity is 113. It hums with a 
wlute and very smoky flame ; some of the luminosity of coal gas 
lacing doubtless due to it.s presence. Water at 18'' 0., carbonic 
disulphide and amylic liydnde dissolve about their own volume 
of acetylene, oil of turpentine and carbonic chloride 2 vols,, amylic 
alcohol and styrol .3^ vols., cldorofomi and benzol 4 vols., and 
glacial acetic acid and absolute alcohol nearly 6 times their 
volume. By the passage of electric sparks acetylene is decom¬ 
posed into its elements ; when heated over mercury to the tem¬ 


perature at which glass softens, the raoleculeB of acetylene 
condense, producing less volatile compounds. Bertlielot has 
obtained several of these; the most volatile began to boil at 
about .50'', and is probably diacetylcne C^H^ RLH,),. Ben¬ 
zol, triacetylenc, Ortllo=(CjH,),. Tetracetylene, 0,11^ «= (CaH,)^ 
passed over between 135" and 160®, which is identical with 
the styrol obtained from cinnamic acid. Between 210 " and 250® 
a mixture of nujditlialin, andpentacetylene (naphthaline 

hydride), Cj^Hjo = (CalL),, was collected, irom 250® to 340® a 
fluorescent oil pas.scd, and at about 360® the distillate consisted 
of rettm, enncacetylcne, C^gHi^ «= (C,Ha)n. Other substances 
were produced at the same time, owing to the partial destruction 
of the acetylene. 

A mixture of acetylene and chlorine explodes even in diffuse 
diiylight: though under some conditions the tAvo gases unite, 
producing acetylenic dichloride, CaHaCl,. Bertlielot and Jung- 
lleisch iinve obhiined this chloride more readily by passing acety¬ 
lene into antinionic clilorido, in which it is rapidly absorbed, 
direct combination of the two substances taking idace. On addi¬ 
tion of water this compound separates into acetylenic dichloridc 
and antimonions chloride, Avhich latter is of course decomposed 
by the e.\('eas of water. The chloride is a colourless liquid of 
the odour of chloroform, and boiling at 55”. Heated Avith aqueou.s 
solution of potassic hydrate to 230®, or with an alcoholic solution 
of the same reagent to 100° for ten hours, it gives rise to the for¬ 
mation of potassic acetate :— 

ioilS + ■= {coko + 2KC1 + OH. 

Arety Ionics rotassic, Potassic Potassic Watef. 

dichloridc. hydrate. acetate. chloride. 

(Cy/.Ci, 4 3(A(?, HO) * KO, CJI^O^ 4 ^KCl 4 2H0.) 

When acetylene is sloAvly passed into bromine, kept cold under 
a str.itiim of Avater, acetylene dihromidc is formed. If the gas is 
pa8.scd in a rapid stream, and the temperature allowed to rise, 

the tetrabromide CjIigBr^ = | is obtained. 

When dibromcthylonic dibromidc is boiled with an alcoholic 
solution of iiotussic hydrate, a spontaneously inflammable gas, 
bromacetylehe, is evolved :— 

(CHBr, _ a. Br -L 

JCHBr’ = + iCBr. 

Dihromothy- Ilydrobromic flrominc. Bromacetylcnc. 

Ionic acid, 

dihroniido. 

{CJL^n,\ = HBr 4 Br^ 4 (JJlBr.) 

Acetylene does not unite directly with iodine at the ordinary 
temperature under the influence of sunlight; but Avlicn the two 
bodies are heated in a flask to 100° for fifteen or twenty hours, a 

crystalline iodide, CgHJa =" | qjjj fusing at 70°, is formed. 

When acetylene is pa8.sed into an ethereal solution of iodme, or 
when accivlidc of silver, suspended in water, is shaken with 
an ethereal solution of iodine until decolourized, another iodide 

"{Oiri 

< w .= { {§1 

"(chi 

is produced, and may be isolated by evaporating the ether. It is 
a yellowish crystalline suhstaiice, with an extremely disagreeable 
odour, volatile at the ordinary temperature, and decomposed by 
fusion at 74°. lleducing agents convert it into a very volatile 
oil, prohaldy iodacetylene, CzHI When dissolved in 

ether, and acted on by excess of bromine, it is decomposed witli 
evolution of hydrobroinic acid and separation of iodine. After 
cvajioration of the ether, and Avashing with dilute alkali, a white 
crystalline substance with an odour resembling that of bromofonn 
remains. It is formed according to the foIloAviug equation:— 



-h 

6Br 

— C^Br,!, 

+ 

2nBr 

4- 

IBr. 

Iodide. 


Ilromiiu’ 

. Broiniodidc. 


Hydro- 

bromic 

acid. 


Bromide 

of 

iodine. 

(W, 

+ 

6Br 


4* 

2HBr 

4- 

IBr,) 


It fuses at about 1(X)°, and decomposes at a higher temperature. 
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Acetylene left in contact with a concentrated eolation of 
hydriomc acid (sp. (?r. 2*18) is slowly absorbed, acetylene mo- 
nohydriodate, C-lIa, HI, and acetylene dihydriodate, C.Ha, 2HI, 
beine formed. They are colourless liquids, the former boiling; at 
62® fbeing isomeric with monoiodethylene, which boils at 5b*®), 
the latter at 182®, and isomeric with ethylenic di-iodide. 

When acetylene is passed into an ammoniacal solution of 
cuprous chlonde a red-orown precipitate (as mentioned above) 
is formed. When quite dry this compound explodes with some 
violence when heated to 120° ; it also explodes with a llame 
when smartly stnick. This compound occasionally forms in 
brass gas pipes, and in several instances explosions have taken 
place on filing or unscrewing such pipes. In one case a large 
gas-meter containing an explosive mixture of air and gas was 
shattered, owin^ to the ignition of the mixture by the explosion 
of some acetylide which ensued on unscrewing a bolt. Acety¬ 
lene, when passed into an ammoniacal sulutioii or argentic 
nitrate, jjroduces the corres 2 )oncling silver compound 

iCIIAg 
// ( rj Afr 

C,Ag*H,0=j jo 

^ }CAg 
-'{OIlAg 

Berthelot has also obtained comiiouiids containing gohl and 
mercury. 

When potassium and sodium are heated in acetylene, substi¬ 
tution compounds C,HK, (G^HK ); {G^h \); CJlNa, 

{GJINa ); and C.Na„ {G^,Na^, are produced. 

Acetylene combines with hydrogen in the nascent state. If 
acetylid of copper, zinc and dilute ammonia are warmed together 
ethylene is formed :— 


/// j OH 4 , tt ss 

Acetylene. Hydrogen. 

(GJf, + ^ 


|OH,* 

Ethylene. 

OJI,.) 


j cn 
|cn 

Acetylene. 


+ II. = 


"'icH + 

Acotylono. ITydriodu 
acid. 

{CJI, + 47// 


jCTT, . j 

\cih + 

Etliylic Iodine, 
hydride. 

Gjr, + 4 .) 


paasing ethylene into acetic anhydride previously saturated with 
hypocnlorous anhydride, and which therefore contained acetate 
of chlorine :— 




Acetate of 
chlorine. 


("•SO-jo. + CA - 


CA )o 

c.H,o}cr 

Aootyl-ethylenc- 

chlorhydrato. 

GJ£, )0A 

cm,oAgi)' 


By treating the product with water a heavy liquid is separated, the 
greater part of w'liich boils at 148° C., and consists of acetyl-cthy- 


icne-chlorhydrate. (Scliutzenberger and Lippmann, ‘Bull. Soc. 
Chim.’ [2] iv. 438; ‘Ann. Ch. Phanu.’ cxxxviii. 325; ‘Jahres- 
bcriclit,’1865, 484.) 

ACETYLIC CYANIDE, j 0,^0) 

wa.s obtained by Htibner by digesting argentic cyanide with 
aee.tylic chloride at lOO® C. in scalc-d tubes. It boils at 93°, is 
lighter than water, whicli slowly decom}>oHcs it into acetic and 
hydrocyanic acids. It gradually changtis into a crystalline body, 
duicetyiic tliajanide, fusing at 69°, and boiling at 208°-209° 
which behaves witli reagents like the acctylic cyanide. Heated 
with water, sulidmrio acid and potassic hydrate, these bodies 
produce acetic and hydrocyanic acids. (Hiibner, ‘ Ann. Ch. 
rlianu.’ cxx. 3.30; ‘ Jahresbericht/ 1861, 4.36; ‘Aim. Ch. 
Pharm.’ exxiv. 315 ; ‘ Jahresbericht,’ 1862, 242.) 

ACETYLIC PEROXIDE, {GMM- This com- 

pound was obtained Iw Broclie by gradually adding banc 
peroxide to a solution oi acetic anhydride in pure ether, avoid¬ 
ing rise of tcnqjerature:— 


The same reaction takes place when a mixture of equal 
volumes of hydrogen and acetylene is heated in a ve.ssel to the 
tempcratuTc at which glass softens. 

Under the influence of platinum black, acetylene and hydro¬ 
gen combine at the ordinary tcmiicrature, iiroducing ethylic 
hydride:— 


(oy/, + //* - Gji,.) 

When acetylene is treated with a large excess of a concentrated 
solution of hydriodic acid, cthylic hydride is generated :— 


Acetic Uarin Acetyl Baric 

anhydride. jitroxido. peroxide. acetate. 

(4(7AD, + 27?aD, == + 2(naO,CJlM.) 

The mixture is fillered, and the ether distilled off at the lowest 
jiossible tenqierutuve ; the residue, when washed with water and 
dilute solution of sodic c.arbonate, leaves a thick viscous liquid, 
which may be preserved in tlic dark for a sliort time, Imt is 
rapidly decomposed by sunlight. A small droj) heated on a 
Avatch-glass exploiles like chloride of nitrogen. It bleaches in¬ 
digo, converts ierro into ferricyaiiides, precipitates iodine from 
solutions of iodide.s, and immediately oxidizes manganous 
hydrate. It does not reduce chromic acid or 2 »ermanganic acid 
like hydroxyl. 

ACETYLUREA, Acetureid, C.HaN.O, - Na(CO)" 


(C,H,0)H,. 


( 0 , 


a compound produced 


by the action of acetylic chloride on urea. It fuses at about 
200° C., and is soluble in water and alcohol, Heat transforms it 


When acetylene is agitated with a strong alkaline solution of 
potassic permanganate, the ve.ssel being well cooled, potassic 
oxalate, formate, and carbonate result. The. oxalic acid appears 
to be formed by the direct oxidation of the acetylene:— 

/-{CH . o =» 

{oh + “ {OOHo* 

Acetylene. Oxygen. Oxalic, acid. 

(CJI, + (?.-= 2(HO,C,(7,).) 

the formic and carbonic acids being probably produced by tlie 
decomposition of the oxalic acid. 

Acetylene is a very important compound, for by its means 
(through its transformation into ethylene or ethylic hydride) all 
the compounds of the ethyl series, and imuiy others, may be 
obtained from their elements. 

ACETYL-ETHYLENE-CHLOBHYDRATE, C*H,C10, 
{OtfijOlOJt was obtained by Schiitzenberger and Lippraan by 


‘Ann. Ch. Phy.’ [31 xliv. 57 ; ‘Jahresbericht,’ 1854, 679.) 

ACHIEVEMENT, or ACHIEVEMENT of ARMS, in 
heraldry, is the blazoning of the complete armorial bearings, and 
compri.ses the shield of arms, with its nelm and mantling, coronet 
and cnjst, supporters, and other accessories. 

ACID ALBUMIN, a substance first obtained by Panuni. 
(‘ Jahresbericht,’ 1852, 691.) Since prepared by Eicbwald from 
mucin. It contains 53*62 per cent, of carbon, 7*15 of hydrogen, 
13*18 of nitrogen, and 26*05 of oxygen. 

ACIDS. The term acid has been applied to at least two 
classes of compounds. As examjjles of the first class, we may- 
take hydrochloric acid, HCl, and sulphuric acid or oil of vitriol, 
HjSO^; and of the second class, anhydrous sulphuric acid (sul¬ 
phuric anhydride), SO,, and anhydrous carbonic acid (carbonic 
anhydride), CO^. The designation of acid was first applied to 
those bodies which have a sour taste, and which were afterwards 
found to redden blue litmus and other vegetable colours. In¬ 
vestigation has shown that these properties are only found in 
bodies containing hydrogen; this alone would justify us in 
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excluding the anhydrous acids from the category. Again, the 
hvdradds (such as hydrochloric acid) are very sour and act on 
blue litmiw, but have no corresponding compound bearing the 
same relation to them as anhydrous sulphuric acid does to oil of. 
vitriol, so that, if the term acid is applied to them, it must not 
be mven to compounds free from hydrogen. 

An acid may be defined as a salt of hydrogen, or as a compourul 
containing one or more atoms of hydrogen, which become displaced 
by a metal when the latter is presented to the compcmnd in the form 
of a hydrate. A definition foimcrly given, that “ an acid is a 
compound of which the hydrogen may be replaced by a mefcil,” 
seems to be scarcely sufficiently explicit, since some of the 
liydrogen of water, alcohol, and ammonia may Iw iiiplaced by 
metals, though it is not generally accoi)ted tliat these are acids, 
and they would not be included by tlic delinition given above, 
for the hydrogen is not replaced when tile hydrates of the metids 
are brought in contact with them. This definition has also ano- 
ther advantage;; Many organic acids contain liydrogen in two, 
and some in three difienmt conditions. AVe may take acetic acitl 

0,11*0, « I qqIjq, and luetic acid 

1 of the these two 

classes. In acetic acid one-fourth of the hydrogen may readily 
be replaced by metals, the acetates being produced, aiul this pro¬ 
portion, and this only, can be replaced by metals when their 
hydrates are brought in contact witli acetic acid. The remainder 
of the hydrogen may also be rejiiaced, by sodium, for instance, 
but only by long digestion of acetic ether wdth metallic sodium. 
In the case of lactic acid one-si.\tli of ilie hydiogen is replaceil 
by tlie action of a metallic hydrate, and one of the remaining 
5 atoms is easily exjielled by treatment with sodiiiin, but not 
■with sodic hydrate. The compounds jirodiiced by the replace¬ 
ment o’’ the hydrogi'ii of acids hy the action of metallic hydrates 
are usually stable, whereas those in which the metals have been 
introduced with greater difUculty are readily decomposed. Thus 

«c,dio loctatu I “ C,lJ.NnO, (KaO, HO, OJIJ),) is 

not decnmjiosed even on evaporation of the solution and ilrying 
the re.sidue at 140°; it is also precipitated unchanged from its 
alcoholic solution on addition of ether. On the other hand, tlie 

disodio lactate or sodic sodolactato | = f-aE^NaO, 

(ilNaO, is immediately decomposed by water into sodic 

hydrate and sodic lactate. 

Some chemists still retain the name acid for the bodies usually 
known as anhydrides, considering the acids as hydrogen salts, 
and naming them accordingly ; thus hydrochloric acid w^ouldbe 
called chloride of hydrogen, liydrogcsn cliloride, or hydric chloride, 
and sulphuric acid becomes sulphate of hydrogen, hydrogen sul¬ 
phate, or hy<lric sulphate. This gets rid of the term anhydride, 
wliich is certainly an unhapjiy one, but at the expisnse of apidy- 
iiig the name acid to bo<lies wliich are not sour and wbicn do 
not redden Idue litmus, and thus comjiletely separating it from 
the ideas with which it was originally associated. 

The basicity of acids can also be determined by the action of 
the metallic hydrates ; if by this treatment only one atom of 
hydrogen is replaced liy metal, the acid will be monobasic, 
although it may contain a se-cond atom replaceable by the action of 
potassium or sodium. In this manner we decide that lactic acid is 
monobasic, since one atom of hydrogen is replaced by the action 
of the hydrate, the atom of alcoholic liydrogen being only allected 
by more powerful reagents. 

ACIEKAGE is the protecting of an engraved copper-plate 
with a coating of electro-deposited iron, in order to enable it 
better to resist the wear of the copper-plate printing press. 

The process was invente-d by M. JouTbeil;, of Paris, its practical 
application for commercial purposes being, however, chiefly due 
to M. Henri Gamier, The operation is thus described by 
M. Joubert 

“If the two wires of a galvanic battery be plunged sepa¬ 
rately into a solution of iron, having ammonia for its basis, the 
positive pole is immediately acted upon, while that 
01 the negative polo receives a deposit of the metal of the 
solution ... 

The operation takes place in tliis way:—By placing at the 
positive pole a plate, or sheet of iron, and immersing it in a 
proper iron solution, the metal will be dissolved under the action 
ol the battery, and will fomi hydrocblorate of iron, which, being 
comwned with the hydrochlorate of ammonia of the solution, 
Will become a bichloride of ammonia and iron j if a copperplate 


1^ placed at the opposite pole, and likewise immersed, the solu¬ 
tion being properly saturated, a deposit of iron, bright and 
perfectly smooth, is thrown upon the copper plate, from tUs 
jirinciple:— 

Water being composed of hydrogen and oxygen; 

Sal-ammoniac being composed of 

Ist. Hydrochloric acid, containing chlorine and hydrogen; 

2nd. Ammonia, containing hydrogen, nitrogen, and oxygen; 

—^the water is decomposed under the galvanic action, and the 
oxygen fixes itself on the iron plate, forming an oxide of iron ; 
the hydrochloric acid of the solution acting upon this oxide forms 
a hydrochlorate of iron, whilst the hydrogen precipitates itself 
upon the jdate of the negatii e pole, and, unable to combine with 
it, cornea up to the surface in bubbles." 

Dr. Percy, in his ‘ Metallurgy of Iron and Steel,' vol. i., says, 
“ The only jnire iron in a compact state which I have seen is 
that deposited from solution by electricity. 1 received from the 
late Mr. Henry Bradbury thin larninoe of iron, wliich he obtained 
in the ])r(»eCBS termed acierage.” These laminro l)r. I'ercy 
describes aa among the pure specimens of metal to which he was 
adverting. With proper treatment, the dmiosition may be so 
exactly diffused over the c()j)pei*, without aflfecting the engraved 
linc.s, that an imiiression of a plate after acierage cannot be dis¬ 
tinguished from another previously obtained from the same plate. 
The precess ia now being worked extensively in this countiy 
by Messrs. Bradbury & Wilkinson, and answers so admirably 
that it is found that 2()(>,()()() or 250,000 prints may be taken 
from a plate so tnuited without any appreciable difference being 
oUservable between the earliest and latest impressions. For 
bank-note plates, tin; impressions from whic^h ought to show no 
difference, the process is especially valuable. It also proves of 
great sendee where many impressions are required in a short 
time. Thus it being lately desired to have a very large number 
of 2^wnts of a careiiilly-imgraved portrait without delay, half-a- 
dozen electrotype copies were taken and submitted to the acierage 
jirocess, and from these 60,000 fine impressions were readily 
printed in a few days. The bright polish of the deposited iron 
IS remarkable. At lirst it w.'is not tound practicable to increaso 
the thickness of tin* coating Ixyond a mere lilin, and at the same 
time retain the iicdish, and this was all tliat was reemired for 
cojqKjr jdates; but recently M. Jacoby, of St. Petershiiig, has 
succeeded in obtaining a deposit | of an inch in thickness, and 
his method is now being employed in some branches of art-nianu- 
factnre in hJhcJHeld and elsewhere. Tlie patent for the original 
process was taken out in the name of E. A. Juciiuin in 1856, 
being u communication from M. Gamier of Baris. 

AGLIN lU LI N ES. Those points on the earth’s surface where 
the dipfiing needle, rests in a horizontal jiosition, or where the 
dip is nothing, being connected by a line drawn through them, 
form what is called tlie magnetic equator, the direction of which 
is at right .angles to the position of the needh;. 

ACNE, Pimplf, a skin disease belonging to the order of 
pustules. ( Skin, Diskases oe, E. C. vol. vii, col. 597.] 

ACOLYOTINE, a new base obtained from the roots of the 
A ronitum Lycoctonum. It exists as a white jiowder, easily soluble 
in water, alcohol, and chlorolorm, insoluble in etiier. It has a 
bitter taste, and alkaline reaction, and neutralises acids. 

ACOLYTH (ikK6\ou8os, a follower), the name given in the 
early days of the church to an order of subordinate ministers, 
whose place seems to have been supjdied at a later period by the 
subdeacons. At Rome they were divided into three orders; 
(1) the Palatines, who attended the pope in the psilace and 
Lateraii; (2) the Stationaries, who served in the stations, that is, 
stated masses and litanies sung in stated churches on stated days, 
as well os in the processions thereby rendered necessary; (3) the 
Regionories, who assisted the deacons, each in his appointed 
region. The aiq^rent duties required of acolyths varied at 
cUfferent periods. The fourth Council of Carthage (a.d. 252) 
ordered that they should furnish the Eucharistic wine, light the 
candles, and clear the way in processions. Later on we find that 
at Rome they numbered forty-two, and carried the eubgice, or 
Iloly loaves, offered by the faithful at the end of the mass, and 
distributed as a sign of brotherly communion to those who hod 
not partaken of the Lord's Sup^ier. The acolyth also carried the 
Eucharist to those absent from church, on wliich occasions the 
following ceremony was used :—They went up to the altar, each 
carrying a bog in his hand; on the right and left the sub¬ 
deacons, who accompanied them, held the bags open while the 
archdeacon put in the consecrated bread ; the acolj^hs then pre¬ 
sented the bags to the bishop on the right and priests on the left, 
which latter ones broke the bread upon two patens, held for the 
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puipose by the Bub-decwjons. But Pope Geksius (a.d. 492—49C) 
Buppresaed this ceremony, and in its place assigned them the duties 
of holding the paten and calamus, or tube of precious metal out 
of which communicants sucked the holy wine, and of inciting 
the Creed with catechumens or candidates, in whose examination 
they also took part. 

ACONIC ACIU This body is ohtainetl 

from dibrompyrotartaric acid. The acid is lirst neutralized 
with soda, tuid then heated to ebullition, which restores its 
acidity. If we now add to the boiling liquor a quantity of 
earbonalo of soda in the proportion of 3 moh^culcs of hydrate 
of sodium to 1 molecule of the acid, we obtain on the cooling 
of the concentrated solution, crystals f)f uconateiof sodium. The 
uconic acid may be separated from the soda-salt by the addition 
of hydrochloric acid. It is crystal! izable and ve^” soluble in 
water. The following equation explains its formation;— 

C,H,Br,0, = 0JI,0, + iJllBr. 

DibronijA'i'o- Aoonic Ilydrrtbmiuijj 

turturic acid. ucid. acid. 

{CJU]lr,,i), ^ -f 2f/bV.) 

This acid contains 4 atoms of liydrngen less than pyrotarUiric 
acid, and 2 atoms less than itaconic acid :— 

I’yrotartaric acid 
Itiiconie acid 
Aconic acid 

{Repert. de Chim. pure, 18G2, 305; Kekule, Lehrhuch der Orr/. 
Chem.f Band 2, 30.) 

ACONITATE OF ETltYL, CaH.(COElo), | 

is prepared by dissolving aconitic acid in live times its 
weight of absolute alcohol, and saturating the solution with 
hydrochloric acid gas. On the addition of water, the ether 
separates. It is a colourless liciuid, having .'in aromatic odour 
and a bitter taste. Its boiling point is 23G'', and its density at 
14° l-()74. 

The amides of aconitic acid luvve not yet been tliscoverud; 
two jjhenyhunides, liowcver, have been formed. 

{Juhresbmcht, 1804, 394 ; Kekule, Lehrhuch der Orcjanischen 
Che^nie, B. ii, 327.) 

ACONITIC ACID [E. C. vol. i. col. f)5j. C3H3 (COHo), or 
(CgHjOa)^ I 0^ This acid may be obtained from the 

juice of the roots and leaves of the Aconihm Napellus, in which 
it exists as acouitate of cah’-iiim. When the juice is concentrated 
on a watcr-bjith and set aside to cool, this salt crystallizes out. 
To obtain the acid from it, it is well washed with cold water, 
decomposed by an alkaline carbonate, and filtered. The excess 
of carbonate is then saturated with acetic acid and the .alkalim* 
acouitate is precipitated by aeet.ate of lead. The aconitaie of 
lead thus formed is washed, suspended in w'ater, and decomposed 
by hydrusulphuric acid. The liltered solution is now evaporated 
to dryness, and the residue treated with (;ther. 

On filtering and evaporating tJie ether, the acid is ohtuined as 
an amorphous mass. 

Properties. This acid is very .soluble in water, alcohol, and 
ether. Heated to 1G(J°, it is converted into im oily liquid, which 
is itaconic acid:— 

OolloOe = -f CO.. 

Aconitic Itaconic 

ucid. iiciJ. 

+ 20 ( 4 ) 

Wichelliaus (‘ Bull, de la Soc. Chim.’ 18G.5, t. iii. p. C5) has 
recently ascertained that this acid i.s converted into the tri- 
earballylic aciil of Maxwell SSimpsou by the action of musceiit 
hydrogen:— 

C.H.O. + II, = C.IIsO,. 

Aconitic Hydro- Tri-carbnl- 

acid. gen. lylic add. 

+ n. = cjiM 

The experiment is readily made by subjecting a solution of 
aconitic acid to the action of an unuxlgam oi sodium. 

Constitution. Aconitic acid is tribasic and triatomic. Its 
rational foimulu is ;— 

C,H.(COlfo), ot 0,. 


le, i.s evai>oraiea 10 remove uie aicouoi, ana 
dine carbonate, wliich precipitates the aconi- 
iiipure. To purify it, it is redissolved in 
High animal charcoal, and evaiiorated. The 


It is derived from citric acid by the removal of n molecule of 
water:— 

CJI,0, = + 11.0. 

Citric. Aconitic acid. 

+ 2110 .) 

Aconitic acid, being tribasic, forms three classes of salts;— 

(O.H.O^|0.. 

The aeonitates of potassium, sodium, ammonium, magnesium, 
and zinc are soluble salts; all the others are insoluble, or 
sparingly soluble. 

ACONITINE, C^oH^NO, This alkaloid is 

contained in the leaves of the Aconituvi Napellus. It may be 
separated in the following manner ;—The leaves are (exhausted 
by alcohol, and the solution treated with milk of lime. The 
liquor is filtered and the lime removed by the adtlition of 
snljihuric acid. The filterccl liquor, wdiieli now contains 
sulphate of aconitine, is eva]>orated to remove the alcohol, and 
treated with an alkaline i ’ 
tiiK* more or less imp 
alcohol, filtered through 
residue is finally dissoh'ed in sulphuric acid, precipitated once 
more by an alkaline carbonate, and the precipitate treated Avitli 
ether. This leaves by spontaiieou.s evaporation the aconitine in 
a state of jiiirity. 

Aconitine melts at 8()'\ The hydrochlorate is obtained by 
])assing tlry hydrocbloric acid over aconitine. Its composition 
is CjipU^jNOj 2(H(.U). The salts of aconitine do not crystallize 
readily. It is a deadly poison, causing general paralysis, and 
killing by syncope. It has no action uu the brain. It has the 
power of dilating the pupil. 

(Plantu, Ann. Vh. Pharm. Ixxiv. 215.) 

ACONiaWL, Cyj^Oj (C^/i.Oo), the radical of aconitic acid 
and i(s derivatives. It is trialoinatie. 

AOOIilTES, a name given to wine.s flavoured with acorns, 
liquorice, &c. (Dioscorides). 

ACHOLEINE (Syn. Acrylic Aldehyde), 

Acroleiiie is best prepared, according to Hubiier and CJeuther, 
by distilling in a large retort oviu- an o]»en fire a mixture of 
1 part of glycerine and 2 parts of acid suljihate of potassium. 
They recommend 200 gnus, of glycerine anil the corresponding 
mnuility of the acid sulphate to be emjiloyed in one operation. 
The distillate, which is collected iu a receiver surrounded with 
ice, contains, besides the acroleiiie, acrylic and sulphurous acids. 
To purify it, it is digested with oxidii of lead, whidi removes tin* 
acicls, rectified on the water-bath, dried over fused chloride of 
calcium, and again rectified. As acroleiiie oxidises rapidly when 
exiiosed to the air, all these distillations must be conducted in an 
atmospheix; of dry carbonic acid gas. The vapours which escape 
condensation in the receiver must al.so be conducted into the 
chimney, as they are very irritating to tiie eyes. Accoiding to 
liuhner and Geuther, this process consists of two stages ; in the 
first, glycero-.sulphate of potassium and water are fonueil ; in the 
second tlie glycero-sulphate is decomposed with the production 
of acroleine. 

Acroleiiie boils at 52°'4, and has a vapour-density of 1*897. 
It is neutral when freshly prepared, but soon becomes acid when 
exposed to the air. 

Caustic alkalis transfoim it into resinou.s sub.stanccs. Chlorine 
and bromine attack it with energy, producing heavy oily liquids 
and hydrochloric or hydrobromic acids. Pentachloride of phos- 
jthorus converts it into dichloride of allylene, CslliCl. {C^lL^Cl^. 
Acetk anhydride combines directly with it, foiming a diacetate, 
{Gall^O^iCJf^O^)^) which is identical with that 
formed by the action of dichloride of allylene on the acetate of 
silver. 

ACHOLEINE AMMON I A, C„H.oN,03 {C^^n^N.,0,). This 
conqioimd is readily prepared by dissolving acroleine in its own 
volume of alcohol, and adding gradually to the cooled mixture 
an alcoholic solution of ammonia. On the addition of ether to 
this, the acroleine uniinonia precipitates. The following equation 
explains its formation 


dC^n^O + 2NII3 
(4C„//A + 2NJI, 


H.O + C1.H30N.O3. 

2}ia 4 - 


It i.s a white amorphous substance resembling coagulated white 
of egg. It is more soluble in cold than in hot water. It begins 
to decompose at 100^. It dissolves readily in acids, and is precipi- 
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tatcd by alkalis and alkaline carbonates. It must therefore be 
regarded as a base. Its solution in hydrochloric acid gives a 
yellow precipitate with dichloiide of platinum. 

AcroQine and Acid Sulphite of Sodium. When acroleine is 
agitated with u solution of acid sulphite of sodium it soon loses 
its odcnir, and on being evaporated yields a deliquescent syrup, 
which is tlie compound in question. This syrup neither gives 
olf acroleine when heated with an alkaline carbonate, nor sul¬ 
phurous acid when heated with sulphuric acid. 

Hydrochlorata of Acroleine, CjH.O, HCl This 

body is formed by saturating anhydrous acroleine with diy 
hydrochloric acid gas, A thick limpid licjuid is produced, 
which must be washed ra])idly with water and dried in vacuo 
over sulphuric acid. It soon translbrius itse.lf into a crystalline 
mass, wliicli melts at .'12“, and has .*in or lour resembling that of 
rancid ffit. It dissolves readily in alcohol or ether, but is in¬ 
soluble in water. Heated to lOD'’ in a sealed tube with lirpiid 
ammonia, it is converted into acroleiiio-anmionia and hydro- 
cl^l()rat(^ of ammonia. Hciat decomjioses it into acroleimi and 
liydrriclilmic acid. It does not coml)ine with dichloride of 
platinnm. 

((leutlier and CartiiiclT, Ann. Ch. Pharm. cxii. 1; llubner 
and (leuther, ibid. cxiv. 3.5.) 

AdllOLTTHl (iKpSAiffoi), among the ancient (Ireeks, statues 
of which only the heads and extremities were of stone. They 
were, usually of Avood, gilt or covered with drapery; were cliiefly, 
if not exclusively, figures of deities, and were common in the 
(Ireek temples down to a late date. Pausanias mentions several 
which he saw, ami does not allude to them as unusual or archaic. 
Thus he notices (B. ii. cli. 4), that in the tc.mjde of Athena, at 
Corinth, the statue of the godrless is of wood, except her head, 
hands, and feet, whicli are of white strme; and again (B. ix. ch. 4), 
that i:^ the Platuj.'in temple of AtlioJiu Areia, the statue of the 
goddess is marie t»f Avoorl ami gilt, excej»t her head, hands, and 
feet, Avliit'li are of T'eiiLelieau marblrj. 

A111U.)P()LIS I K. C. Gkocj. Div. vol. i. cul, 5«]. 

AGUUSTOLJUAI, the luuue of jtart of a ship, the elevated 
]nu’t of the prow or ])oop, geiiej'ullv a 2 )plietl tr) an ornament 
consisting of several jn'qitjcting sjiikc.'s, rlisjio.sed on a curve, 
a])pareiitly llonil, and of elegant slnqtr*. Ihirlr-r the acrostolium 
of 1 he prow, and between the liawse holes, op/d/ird/»oj, was the 
escutcheon, Avith the shijfs name, belrrAV which was the 

procmbolion, in shape of an animal’s head, siqqHrsed to be used 
for ])reventing the trireme from being entangled, in a hostile 
sliij). 

(Gniser, De Vetenim lie Navali, 4to, Berlin, 18(14, jx 79.) 

ACTIYLIO ACID, GaH/la This acid is obtained 

by the oxidatimi of acroleine. Claus gives the folloAviiig direc¬ 
tions : Fre.shly preciiritatcd oxide of silvi.T is suspended in Avuier 
and mixrid Avith acroleine previtAUsly diluted Avith three times its 
volume of Avater. The mixture is set aside in a dark ]>luce for 
two days. The acrylate of silver thus formed is then heated to 
boiling, treated Avith sodium carbonate, iiltered, and evaporated 
to dryness. Tin; residue, tre.ated with dilute suljjhuric acid, 
filtered, and distilled, yields the acrylic aci<l. lleracrolic acid 
reinaiu.s on the lilter. 

Acrylic acid is a coloui'less licpiid, having an erapyreumatic 
odour. It is miscible Avith water in all pro])ortioiis. Its boiling 
])oint is intermediate betAveen th.at of aci;tic and formic acid. 
I’owerful oxidising agents convert it int(j formic and acetic 
acids 

CMe'lI(COno) + on, + O = CHOHo + CMeOlIo. 

Acrylic acid. Water. Oxy- Formic Acoticacid. 

gen. acid. 

+ 2HO + 2(7 = 

Hydrate of potassium causes the same decomposition;— 

OMe"H(COHo) -}- 2KHo = CHOKo + CMeOKo + H,. 

Acrylic acid. Potash. Formate Acetate of Hy- 
of po- potassium. dro- 

tassium. gen. 

(WO* + 2iK0,H0) - K0,G^1W:, + KO,CJI^O^ + H,.) 

Constitution. It is a monobasic acid, its salts having the 
general forunda 0,H,0, OM {MO, CJLOX They are generally 
very soluble in water. ' » o a o j 

213; JahreshMt, 1862,245). 

ALT UP GOD 18 a phrase to be met with in certain maritime 
instruments, such as charter-parties and bills of lading, intended 
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to comprehend the immediate efifects of the forces of nature 
operating Avithout the intervention or assistance of man, and in 
defiance of his skill or care to prevent or avoid them. This is, 
therefore, a class of those perils through wliich the 8hi})OAvner is 
obliged to pass in the pc^rformaiico of his contract to carry and 
deliver in like good order and condition, and against Avhich he 
inserts an exception in hia Avritteii undertaking, so that if they 
prevent or impair his performance, he shall to that extent be 
free from blame and legal liability. The usnal exception runs 
in this form :—“ The act of God, the C)uecn’s enemies, fire, and 
all and every other dangers and accidents of the seas, rivers, an(l 
navigation, of whatever nature and kind soe.ver, during tho 
said voyage, always excepted.” Thesis are called the excepted 
lierils. This exception operates iji favour of the shii)OAvneT only, 
inilesa by apt words introduced it H])pear that the charterer also 
.stijmlated for ilie bcn(!fit of it. He doe.s so sti]>uhite sometimes, 
especially Avhen the shipment Avhich h(‘. undertakes to make is 
to be in a country and at a season iiiAvhidi natural interruptions 
such os frost, &c., may be anticiiiati'.d. 

The j)articular i-)hrase now under diRcussion sounds liarshly on 
modem earn, and might be dispensed Avith iufaAmurof another, if, 
indeed, any' addition to the residue of the clause. Avould be requisite 
for its juesent purpose. The jjhrase conuis doAvn to us no doubt 
a rtilic (jf tho.se times when superstition, such ns aillicts and 
o])])r(*sses the humble fisherman of our own day, opyircssed all 
cljiHses of the community who embarked their lives or their 
fortunes on the oct'an, ami taught them to affect n phraseology 
Avhich, for the spirit that it was used in, savoured rather of 
dread than of reverence. 

ACTINISM. This term (from okt/s, &fCTrt'os, a ray) is sometimes, 
though not very uccuratidy, employed to express the chemical or 
l)hotogra})luc activity of light. In the solar spectrum the actinic 
rays extend far beyond the violet end, so much so that Avheii 
under the most favourable circumstances as to atmospheric 
transparency the si)ectrum is received on a sensitive plate, the 
chemical action is not apparent in the most luminous part, or 
even in the blue rays, but it begins at about the ii.ved line, 0, 
and extends to a distance of mori' than seven times the visible 
limits of the sjK'ctrnm. Tlie im])rt‘,ssiuii is crossed by a number 
of fixed lines, as in the visible portion of the siujctrum. These 
liiie.s may also be made visible by receiving the spectrum on 
some lluorescent body. [Fluoukhoence, E. C. and IS. C. S.] 

In mc.asuring tlu*. inteiisil.y of the chemical rays a sensitive 
substance, such os tlu', argentic chloride, is made use of. A tliiii 
layer of this on paper darkens by exposure to light, and the 
more .so in projiortion to the time of the exjxisure and the inten¬ 
sity of the actinic rays. But the difficulty is so to prepare* the 
jiaper that it may be. etjually sensitive at all times. The sensi¬ 
tiveness to light of a mixture of hydrogen and chlorine has also 
been used as the basis of a chemical j)lu)fometer invented by 
Bunsen and Hoscoe. [Photqmetkh, E. C. S., under which bead 
other contrivances ff)r measuring the actinic force based on 
chemical action Avill be uoticed.J 

Tlie actinic force is usually inversely as tlu.i illuminating 
jioAver, The luminou.s rays tend to pre.vent elicmical change, as 
the photogi'upher fintls in ujqiroae.hiiig the eijuutur. Bhotograjihic 
effects are, moreover, more readily obtained in spring than at 
midsummer, in the morning than at noon. The actinic force is 
also subject to cycles of change whicli liave not hitherto been 
well made out, but this force is close!}' connected Avitli vegeta¬ 
tion, Avith phosjihoresceiice, fluorescence and electrical action. 

The term actinism, in the seiiBu of ray jjower, is not well 
selected, since tlie heating effects below the md end and the 
colorific effects of the visible spectrum are quite as much effects 
of actiiii.sm as those of the chemical rays. The confusion is also 
increased by the use of the term actinometer, an instrument for 
measuring tho total effect of the solar rays. 

ACTINOLE, an impure felspar, commonly called petro- 
silex. 

ACTINOMETER. Under this head in the E. C. is described 
Sir John Herschel's instrument. In tho ‘ProceedingB of tho 


A4i;i0V>Ail2i.O9 UUV AUX lftlv;UAlbUAli UOVi, vfAAWu Vi 

the Hcrschel and the fiugility of its internal thermometer are 
elements of difficulty. It is also less costly. It consists of a 
tliennometer, with a spherical bulb one inch in diameter, and a 
tube of which an inch and a half next the bulb is left unsealed. 
The next 10 inches represent tho range from 40® to 45* F. At 
11^ inches from the bulb the tube is Avidened, so that the fol¬ 
lowing 1^ inch may represent the range from 46° to 115° F. 



Z5 


ACTINOMETER. 


ACTOR. 


86 


The tube terminates in a spheroidal chamber, of which the dia¬ 
meters are about 1 inch and 1 i inch. The widened portion of 
the ttibe may be dispensed with, as the correction wMch it 
serves to iwcerlain may be found by means of a table experi¬ 
mentally constructed for each instrument. In that case the 
spheroidal chamber in which the tube terminates at Hi inches 
from the bulb is niade somow'hat larger. The fluid em^oyed is 
alcohol, coloured with a drop of pure aniline blue. A consider¬ 
able quantity of air is left in the chambcjr. As a running column 
has to he read at a particular instant, great plainness is the first 
requisite for the scale. Hence graduation in the tube is not 
adopted, but at U inch from the bulb is attached an ivory scale 
JJ, inch broad and lit inches long (or suinewhat less if the 
widened lube be (lispensed witli), its oilier extremity coinciding 
with the commencement of the sphei'oidal chamher. The scab 
is graduatesl in millimetres. The number of millimetres cori’e- 
sponding to eiudi degree Falirenheit on the tuhe of narrow bore, 
and to evej-y fifth degree from dfV’ to 145'* on the widened tub. 
is noted on the hack of the scale. The air chamher aervc.s th 
])urpose of the scri'.w in the TTerschel, viz., that of altering at will 
the range of the themiometer. This is done by throwing off 
into the ehnmher a greater or le.s.s (piantity of fluid, retaining it 
there hy holding the instrument with the cliamber, and some¬ 
what lower than the bull), and working with the remain¬ 
ing column. Ah alcoliol exiiunds nneipially, a small correction 
is necc.sHary, depending on its temperature at the time of work¬ 
ing. This temperature is ascertained hy noting the ]ioint in the 
widened tube at which the column stands when the fluid is 
thrown off into the chamher. Tin*- (‘xciiss of this temperature 
ahove 45^ F., the point from which tin*- fluid is thrown olf, is 
added to the tenijicrature between 40” and 45”, shown hy the 
heiul of the working column, in order to have tin; true tempera¬ 
ture. From the openness of the. scale, and c-onseij^uent small 
range of the instrument for any one adjustment, it is necessary 
to select for working a temperature not much removed from that 
at which the rise in the sun is equal to tin! fall in the shade. 
This temperature, which may he calle.d the “temperature of 
equilibrium,” varie.s practically according to the solar intensity 
fj’om some 5® to ao" F. above the temperature of the surrounding 
inlluenees. liy driving the fluid into the oluimher until the 
temperature of equilibrium is represented at a point near tin 
middle of the tube, the readings will go on for u c-onsidcrabh 
time without altering the <piantity of fluid in the chamber, am 
10 inches of graduation are found to be ample under all circuiu- 
stances. By thus tahing all the readings, so to speak, on the 
balance, a uniformity of proceeding is scicured. Tins instrunumt 
demotes the iutemsity of tin*- noon-day snu at the summer solslie. 
near the sea-level in England by about 1(.H) divisions of tli 
scab*. 

Owing to the difficulty of shading saiisfac-torily, and anoma¬ 
lies found to occur in ob.serving among tlu; siiowtields 
the high e-rests of the- Alps, the following contrivance was 
adopted:—A ]dairi telescojie tuhe of bright metal, 18 indies 
long and inches in diameter, c)])en at both ends, is 
pierce.il in itsVntral section with a circular hole 1? to IJ inch 
in diameter, from which springs a flanged slioulder project¬ 
ing about I inch, to receive a jujiibrated split bung, which 
clasps tlie thermometer stem and holds the; bulb iinnly in 
the centre of the axis of the tuhe. Two caps fitted at the e.nds 
with clean plate glass are made to slide olf and on at the two 
ends to admit of the glasst’s being readily Avi])ed, By protecting 
these- with a little wadding the tube serves as a case- for two 
actinolueters. In the ceuiral section of the- tube, made by a 
])lane jiorpeiulicular to its axis, and nearly 00” from the centre 
of the circular hole, is a screw to attach the tube to an altitude 
and azimuth motion, by means of which it may be kept 
constantly directed towards the sun. Below the joint ia 
provided means of attachment to an alprm-stock or ice-axe. The 
shading ia effected by means of a loose fitting cap bottomed by a 
chamber with air-holes. The shadow of the large thermometer 
bull) on the lower glass or on a plane held beneath it is a guide 
to a perfect adjustment in the working of the- instrument. 

In the paper which accompanies the above description a 
number of actinic observations are tabulated. These were 
imule sinmltimcously in July, 18G6, on the summit of Mont 
Blanc and at Chamouuix. As these observations may be 
regarded as preparatory to a more complete scries, we must 
refer the I’eader to the ‘Proceedings.* Mr. Hodgkinson re¬ 
marks :—“ There cither did not exist, or I failed to detect, os 
the sun’s altitude iiicreaBecl,‘anythinu like a uniform progression 
of actinic power at either station auring the limited time in 


which the observations were continued.” It is also remarked 
that considerable practice is necessary to acquire expertness hi 
the use of the actinometer employed. " It is desirable, as nearly 
as may be, to work it at such a temperature that Hie rise in the 
sun may be equal to the fall in the shade. If the mean of the 
two mean temperatures of the liquid, in taking the shade 
observations which precede and follow a given sun, differ much 
from the mean temperature of the liquid durhig that sun, a 
sensible error will be introduced. This, however, is to a great 
extent eliminated by taking the mean of three, and still more 
completcdy hy taking the mean of five successive actinic results.” 

Pouillet’s instrument, the PyuilELlOMETER, is described under 
that lii'ad in E. C. S. 

ACTOR, a person who makes it his profession to represent 
the-atricul characters. The nature, condition, and ])o.sition of actors 
were different in the. Creek and Roman theatres, persons of rank 
and statit)!! not disdaining to appear on the Greek stage, and 
some of the greate.st tragic authors apjaiariiig in their own play.s. 
AVlien a play had obtained tlie requisite permission to he pro¬ 
duced the dramatist re.ceived threii actors chosen hy lot and the 
clioriis. The author in.structeil the actors. The threo actors 
were called—the. i)rf)tagonist, who iierfonncd the first part, and 
was a kind of stage manager; the deutt'ragonist, or second actor; 
and the tritagouist. The. troop must have gained a prize or 

I iassed a competitive examination before it was eiitillea to act. 
f the ])lay gained a prize, the ])rotagonist received a share of it, 
and gave a portion to the deuteragoiiist, hut nut to the third 
actor. The names of some of the Greek actors have been pre¬ 
served. Nfcoptoh'mus was the protagonist of Aeschylus, and 
Istander the aenti'i-agouist; hut Aeschylus himself never rose, 
higher than the third actor. Cleaiider and Myrisciis, Tlepolemns 
ami Cleidemedes were attached to Soxiliocles. Nothing is known 
of their style of acting, or salaries. The first Greek actor was 
Thes])is, b.c:. 430. Phrynichus succi'cded him ; and besides the 
actors menlioiied in the days f)f Aeschylus and So]>liocle.s, one 
named Arclielans is known ; while Arisiodiimus was of sufficient 
rank and importance, to be sent on an embassy by the Athenians 
to Philip of Macedon. 

The Roman actors were, originally Etniscairs, that nation 
having introduced tlie scenic repri'seiitatioiis from the Gi’ce.ks, 
and the. Etruscan and Oscan hidrioncs and ludiunts wen- 
imitated by persons of good family, as boys of the sanits 
appeared in tlu! Atellani Jndi reciting Oscan and oilier jokes. 
The iii’st appearance of Roman actoi's was n.c. 3(55, when plays 
wi-re iierlbriued with oilier games to avert iiestilence. At u 
later perioil of the repiildic, actors were puhlie slaves piirclias(‘il 
liy the tlirectors of jJays in tlio ])rovinc(‘S, all hough freemen 
acted ; anti Luberius, tlie celebrated Roscius, and Aesopus were 
not slaves ; and even as late as J. tkesar, Furiiis, a ])atrician, and 
(J. Calxxnis appeared in the Forum at the games given by tht: 
dictator. Ill the, case of Laberius, liowcver, who was compelled 
by Cmsar to x>erform, the acting temporarily lost tlie actor his 
raiikj.and his jiosition in society aftm* the rank had been restored. 
Salaried acloi-s, however, chielly Greeks, i)erfonu(ul in the eui'ly 
days of the re])ublic,, and Calliopins, a Greek, has been recordecl 
as the chief actor of the plays of IHautus. But tlm names and 
treatment of actors, such as Steplianion, scoiirgi^d hy the orders 
of Augustus in three theatres; Hylas, chastised at his own 

J iortico ; Pylades, banished from Italy on account of tlieatiical 
lictions, show that they were not Roman citizens, but slaves or 
freedmeii of foreign extraction. Actresses appeared on iLo 
Roman stage, but were treati:d in the most degrailed manner 
and comj)e-lled to perform 1,he most revolting parts by such 
emperors us ’I’iherius and Nero, and even exxiosed nude after 
•.presentation. Hiider the Ciusars the lise of the pantomimes, 
resembling the modern ballet, employed a class of actors, 
psaltrista and dancers, whose reputation rivalled that of the 
older actors. They seem, like the actors of the period, to 
have been slaves or freedmeii. The most celebrated of these 
were Bathyllus, who flourished under Augustus; Mnester, a 
favourite ol the EmiU’ess Messalina, who erected a statue to him 
made of the bronze cuius of Caligula; Spicilhis and Paris, who 
lerformed in the days of Nero ; and a second Paris, assassinated 
ry the orders of Homitian on account of jealousy. The suloiies 
piid to the principal actors were considcruhle, and many amassed 
great sums, ns Aesopus, who made a fortune etuial to 160,0001 ; 
Roscius, who received ii’2L 6». a day, or at the rate of above 
11,790/. per anrnm, or, according to Pliny, the larger sum of 60 
miUions of sesterces; Laberius received about 25,0001. of Caisiu*. 
But in the later days of the emxiire, although the theatre was 
ixtravagantly dear, the actors were more moderately paid ; and 
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M. Aurelius gave 9 aurei, or about 81. 16s. per diem, to actors in 
the public spectacles. With all these gains, however, the social 
position of the Roman actor had rapidly declined since the days 
of the republic, and it was no longer an honourable profession. 

Under the Roman empire the actor disappeared, and the 
Tragic poet gave rcMings of liis own pieces to a select audience 
of friends in a hired room. The rope-dancer and the singer took 
the place of the actor at all the theatitjs, and .3000 female dancers 
and as many singers performed at Rome in tlie days of Honoriiis. 
These pantomimi or chdrosophi lasted till the Ctli century a.d. 
With the fall of the Roman empire these last also disappeared, 
but jugglers and clowns continued the scenic arts. In a.d. 
78.9, however, Charlemagne banished clowns and jugglers, and 
the modern theatre of France, the principal one of the Latin 
races, does not date earlier than a.d. 800. 

French .acting appears to have developed out of the F^Us 
des Foils in a.d. 1200, and fell into the hands of the clergy, 
who exhibited miracle plays representing the cnicilixion and 
other religious subjects in the churches, which were played 
by priests ,'ind peasants. These continued till tlie 13th ccuitury, 
wlmn the pilgrims who returned from Jerusalem, and who were 
destitute of employment, took up the art in a.d. 1380. They acted 
kinds of tableaux vivants, accompanied by dialogue.s, and na.s.sed 
irom town to town as companies of strolling players, tnc fa¬ 
vourite. subjects being the. Passion or Crucifixion, and the parable 
of the Ten Virgins, wdiich were playe<l Ibr a long time, and 
appear in a.d. 1402. Priests, however, continued still to .act, 
and in a passion play performed at Metz, a.d. 1437, Lonl 
blicolle, of Neufchatel, curiof StVictor, nearly died while repre¬ 
senting Christ upon the. cross ; .iiid Jean de Nicey, the one Avho 
played Judas, nearly hung himself. Another company of actors 
calhid the Confreres de la Pas.«ion, who were associated with the 
Prince ties Sots and the Enfants sans Soiici, played in a.d. 1402 
iljrougu the provinces, and were joined by young persons of good 
condition. In a.d. 1444 the (fieics de la Bazochc imitated Aris¬ 
tophanes, and introduc,(sl siilirt.s and moralities, but no names of 
indiviflual actors have heeii preserved. 

The first French actor of repute was Jodelle, one of the 
author-actors of the early French school, who divide<l ])lays 
into acts and scc.n(;s, and wlio .acted in tlu; farces of Scarron, 
and in ‘Cleopatra’ in A.D. 1.').32. He. Avas fi)llf»we.d by 
Gamier in l.’)45, and iii 1600 bntfoons .acted at the Hotel Bour¬ 
gogne, In 16.34 Be.llerose, affccled in his style, api)eiU‘ed, and 
was succeeded in 1643 by Floiblor, a gracc'fiil anil aeconiplished 
actor, mud) in favour with Moliere and Louis XIV. lu 1645 
Moliere himself appeared .as a good comic actor, lu 1(>69 
(Miampmesl6e, and in 1674 Baron, a pupil of Molida*, a\dtli an 
imposing figure and good voice, played with fine declamation. 
He was sncccciled by Dancourt, author and actor, in 1685, fol¬ 
lowed by Biiclo.s in 1691, and Quiiiault iii 1693. The celebrated 
Adrienne Lc.cuuvreur ajipeared iu 1712. She was of snuall size 
for the stage, an accomidislied actress, but accused of coimiving 
to injure uu.successfnl pieces. Her forte was tragedy ; in comedy 
she w.as mediocre. In 1730, Dumcsnil, of good stature, hut not 
beautiful, played with great truth .and animation; and in 1750 
upfieared Lekain, one of the most celebrated actors the French 
stage h.as produced ; he excelled in tragedy and comedy, and sur- 

{ )assed his conte.miiorary, Bellecourt. Like many great .actors, 
ic was of small stature, with a bad voice. Mole phayed petits 
7naUres in 1754. Contemporary with Lekain wasMulle. (’lairon, 
who excelled in the expression of violent pa8sion.s and elevated 
thought, and Dubois, an actor more celebrated for a the.atrical 
scandal than talent. In 1767 Quin.ault Dufresne, and in 1768 
Mdlle. Vestris, played first j».arts, hut not equal to Clairon. In 
1776 Chamfort was the Icjidiiig .actor, and in ITT * I'^dlle. Mars, 
the elder. These were succeeded by a gala.\y ol players—by 
Talma in 1790, the ^^atest actor of the French stage, in w'hom 
were united the liigliest elegance, training, and appreciation of 
the art, with expressive features and dignified action. Not leas 
distinguished was liis wife, Mdlle. Petit, the daughter of Van- 
hove, whom he married in 1802. She was distinmiiahcd for 
touching voice, .and exc^uisite perception. In 1791 Mdlle. Mara, 
the younger, appeared. She was distinguished by her charming 
sweetness and elegant action. Dngazon, a comic actor of rejmie, 
commenced in 1792. The Talmas were the Kemhlcs oi the 
French theatre. Of later actors the most renowned have been 
Mme. Rachel, who appeared in 1838, and who Ava.s alike remark¬ 
able by her sculpturesque attitudes and the clearness of her 
locution : she excelled in the antique tragedy. Mdlle. Arnault 
Ple8.sy in 1846, and Nathalie in 1848 ; and Mdlle. Georges, dis¬ 
tinguished for her beauty and fine acting, succeeded her. 


When the Church ceased to represent miracle plays it began 
to hold nctora iu ahhorrence, and the promiscuous associations of 
the first companies, although they had enrolled amongst them 
persona of repute, must have contained several mere adventurers. 
The Church consequently rofiiscd its offices in France to the 
profession, and would m ilhcr many nor bury them. But the 
profe^ion of actor gradualy ruse iu public esteem, and genius 
in this, a.s in other j)rofessions, made its Avay to the acquisition 
of we.alth and to public estimation, by the meritorious members 
of the stage. During tlie revolution the stage exhibited a strong 
politic.al bias, .and iu France? actors h.ave been subsi(li.sed and 
pi'nsioned by the State. 

The Jlalian sta(je never recove.rcd the shock it sustained at 
the fall of the Roman empire, and never equalled the, Frencli 
or Eiiglish theatre. Passion plays were at first, aete.d as else¬ 
where, hut prohibited by Paul 1H. in tlie Coliseum. A s]>int,unl 
comedy w.a.s performed .at Padua iu 1243, and in 1298 at Pi iuli. 
In the 16th century Italian .actors crossed the Alps, and established 
the Italian Theatre at Paris, performing what was called the Coin- 
media dell* arte, a kind of ji.antomime of eufls and kicks, inter¬ 
mingled with dialogue. They were called the Company of Gelosi, 
or ‘jealous’ to please, and came to France in 1576. The principal 
actors were Adri.ano Valerini, Ganassa, Lidia di Bagnacavallo, 
Lucio Burchclli, Gahriello di Bologna, and others. They per¬ 
formed at the llotel dc Bourbon, and returned in 1600, when 
the ])rim*ip!il performi'rs were G. Pasquali, Girolamo Salemhinij 
Lodovico di Bologii.a, Fr. Andreini, eelehrated for many charac¬ 
ters, and Isabella Andreini, a splendid actres.s with great }>er- 
sonal sittractions, Biir.attiui, a buffoon, and Silvia Roncaglin. 
They were succeeded by another conqiauy, called the Fedeli, or 
‘faithful,’ in 1617, led by Giov. and Batt. Andr(!ini,Nicol. Zi'.eca, 
and Bcltrsime or Nic. Barberiere in 1648. Mo,st of these actoj’s 
.assumed fantastic names, and the characters in the comedy hud 
Die same, as Arlequiuo, Pjintalone, and Scaramouclie, who de¬ 
parted to Italy in 1670. Tlie Italian theatre and its actors con¬ 
tinued with G. Glratone, Dom. Spezzafer, Fr. and Cat. Bianchetti, 
They were succeeded in 1683 by Ang. Const. Mezzetin and G. 
Tortoriti, and in 1689 by Evansla Gherardi, Many of them 
ama.s.?G(l considerable sums of money, and Donacqiie left a 
fortune of 300,OOO livres behind him. But after the decline of 
the Italian th<*atre and the rise of the Opera, the actors of that 
country have rarely attained to a European reputation like the 
tigers. 

In Ocr-niany the first actors were the redigious orders, and the 
plays of Hrotsvitlia were acted in convents in a.d. 930. There 
Avcrc m.any actors of Passion-plays and Mysteries in the 14th 
century, but the first of the regular actons was Hans Sach, who 
composed and ]>layed pieces in the 16th century. The principal 
j)layers at this lime were the Shruve-Tuesday iicrfurmers, and 
T. Schmid Avas the head of a company which acted at, Niini- 
berg and other places, as did Pfeilsdiniidt, a bookhiiider^ at 
Corhach, in 1593, and Huns Pfister in Tubingen, while similar 
actors appeared in Vienna in 1568. Flemish or rather Spanish 
actors iierformed there in 1004. But previous to that, foreigners 
and choir boys of St. Stephen’s h.ad given occasional rejiresenta- 
tions there. Strolling companies began in the first years ol 
tbe 16th century, consisting ot actors, managers, and acting 
managers—the first of whom was Treu, in 1625, followed by 
K. Paul lUid P. Rist, by A. Gartner, Schneider, and a student 
company iu 1646—48. A Berlin student company, under K. 
von Zinmicm, iu 1660, acted more for pleasure than reward. 
Other companies at Vienna in 1653, under J. Fasteyer and 
H. G. Eckbof, at Dresden in 1668, also appeared. The iirincipal 
actor of thi.s period was J. Veltlien in 1670—85, a man of many 
accomplishments and a great linguist. The actors of his company 
received a yearly salary of irom 200 to 100 thalers, only half as 
much as a chorister ; while Italian singers gained as much ns 
1500 thalers. Women’s parts were acted by boys. This company 
was .succeeded by that of Velthiin’s AvidoAA’- in 1694, Avitli llaak, a 
celebrated harlequin, and Kohlliardt, who Avas the best actor; 
then by Hoffmann’s in 1705, .at Weimar, ruid Gah. Mdller’s in 
1711; T. Stranitsky, who was a manager of several companies ; 
Gott. Picliaucr in 1726, and A. Schrocter, and by a Leipzig com- 
p.auy under Neuber, an actress of great talent, in 1727, who 
changed the character of the stage: her yirincipal actors Avei’e, 
Kohlliardt, Lorenz, and TuipiS, and Koch, a student, who avus 
factotum of tlie troop. This company Avas succeeded by 
Schoiicmann’s, which flourished till 1753, the jirincqial actor 
being Eckbof, one of the most celebrated actors of the Geniian 
stage. Up to this period the actors improAriaed, as in the present 
charades of private theatric.al performances, os well os recited 
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Avrittcn plays, and the juniors paid the most implicit deference 
to the needs of the company. Koch Bucccodtid in 17B0— 
1771 to the head of anotiier company, with Dcibellin, and 
Bnickner. lie was rivalled hy Ackermann at Hamhuig 
from 1704 to 1700, tlic principal actor of whose company 
was Schroder. Muny^^ood actors of the different troops played 
at Vienna, and finally, under the patronage of Maria Theresa, 
estiihlished the reLOilar drama. Suhsequeritly, from 1771 to 
1780, came tlie Schrdders, with Reinecke and Brockmann, and 
Schade, followed Ly Beil, Iftland, and Beck, the first of 
whom was a tragedian of great powetr and talent. These were 
followed hy Fleck at Berlin, an actor of tragedy and genteel 
comedy, and Ochsenheimer, a naturalist ns well as actor, in 
17.97, about which period theatres were localised in all the 
principal towns of the dilfere.nt states, with many distinguished 
provincial actors; and a host of actors of b()th sexes «listiiiguislied 
themselves at the capitals and elsewhere, as Seyler, Klingmatin, 
Zucharitti, Lohrs, and others. At Weimar, under the direction 
of Goethe, several actors appeared, and oven the Duke and his 
court ]^ayed in jirivnte Ihealricals from 1781 to 180.'). liater, in 
1814, Esslair and Devrient obtained gri'at reputation, the first 
being considcrcfl a German Talma. 

Like the German, the u<-.tors of the Butch .and Flemish 
theatres, called the Rcden Itychers Kameren, were the beaux 
esprits of the neighbourhood. There wen; no actreases in the 
Netherlands as late as 15(51. Tableaux were intnxluced with 
sometimes as many as .300 persons on the stage .at one time. 
In the 18th century there were celebi*ated iierformers, as 
Mile. Benjamin in 1738, who received COO llorins ner annum, .and 
Duym, Punt, Maze, Bruyn, and Droysen ; but although formerly 
the actors from the Nelncrlands performed with grejit success in 
Germany, the stage lias since been local, and no actor lias attained 
a European repiiiation. 

In Englmd the theatre began as in France with the religious 
plays, the mysteries, and the }ia88ion x^laya; and in the 12th 
century Geoffrey, a monk of St. Albans, established a theatre at 
Dunstable, and acted his own Latin plays. Chester mysteries 
and Corpus Christ! plays were also performed at Chester and 
York. The prohibition of Bishop Grandison in 1.360 and llic 
partiality of Edward III. for plays, show their prevalence at the 
period. In 1378 the Fraternity of Parish Clerks acted comedies 
m London, and in 1415 the guilds or trades perfonned Corpus 
Chrisii plays at York. Moralities were acted in the reign of 
Henry Vl. in 1422. 

The first repilar company of actors was that of Richard HI. 
in 1483, which strolled about. In sub.sef|uent reigns boys acted 
mysteries, and those of St. Paul’s Schot)!, London, performed in 
1538 ; so did the Cambridge students in 1548 ; and there were 
regular actors, the servants of the Duke of Suffolk, who per¬ 
formed at Southwark in 1551. At this time the salary was a 
small one; one J. Brown received only 5 marks per .annum, with 
3 j». Ad, for livery. In 1572 Burbage was the most cek*br.at<*d 
actor, and also m.anager of a company which played at Black- 
friars ; and later, Shak8])cre himself acted and was manager of the. 
Globe Theatre in Southwark. He did not, however, excel as an 
actor, and like other great dramatic authors, he only played in 
secondary parts ; but it is remarkable that tlie best and greatest 
dramatists have always appeared on the stage. Amongst the 
best known actors of the close of the l(5th and the beginning of 
the 17th centuries must be cited Alleyn, who founded Dulwich 
College. Plays were often })erformed at private residences and 
at the court of Elizabeth ; and Anno, the wile of .James I., was 
both manager and actress in the mascjues acted ut court. Actors 
continued to i)lay in the first year of the reign of Charles L, 
the king himself played ; and Busby, afterwards the celebrated 
master of Westminster, played with great 6clat befom the 
court. But the civil war closed with the suj^pression of thcatrea 
and actors in 1647. Hart, a celebrated actor, Alleyn, Shuttcrell, 
and others had entered the royal army during the war; and 
Harrison, the republican general, killed with his own sword the 
player Robinson. The march of Monk restored the actors once 
more to the botirds, and the restoration brought back Davenant, 
Kynaston, Burt, Harrison, and Mohiin to the stage in 1663. 
Then first appeared actresses on the boards, the female parts 
having been previously perfonued by youths and boys. The 
best iUitresses were Hughes, Knip, Sanderson, afterwards the 
wife of Bettei-ton, and Nell G Wynne, who retired from the stage 
to found the house of St. Albans in 1668. Kynaston took 
the parts of lovely females ; he excelled alike in beauty and 
acting, and was the gi-eatcst of the boy actresses. The salary of 
the actors was moderate ; Hart had sf. a week and 1000k a year 


from his share in the theatre. The actors under the Restoration 
wero Joe Haines, a low comedian, who flourished from 1672 till 
the commencement of the next century; and Mat Coppinger, 
whose chief renown is that he was hanged for highway robbery, 
for at this period dcwiyed gentlemen took with equal facility to 
the boards or the roads; hut the great actor of the age was 
Betterton, distinguished alike for his handsome person, his sweet 
voice, .and his unrivalled performance of Bhakspere’s charac¬ 
ters. He was the father of the English stage, and the first great 
actor it pnxluced. Betterton was patronised hy James 11. and 
AVilliam TIL, and was a tragedian of unrivalled merit. His 
sahiry was 5k a week, which, however, means more than the 
same sum at present. He flourished from 1659 to 1705, and was 
succeeded by Harris, a tragedian of inferior merit, who com¬ 
menced in 1678. Scudamore, another actor of Jacobite pro- 
clivitie.s, and mixed up with the court of the exiled James, 
played in 1700; and Underhill, a comedian, in 1688. The 
trjigic authors, Lee; and Otway, tried to perform in 1672, hut 
l)0th turned out failures, .and j'otiirned to comjiosing, not acting, 
tragedies. About the close of this century W(‘re also Coleman, a 
jester, diHa>)led hy an unlucky wound; Leigh, in 1678; and one 
.Smith, who left the stage in disgust in 1696. Some of the 
actresses of this time were renowneil, as Barry, who, destitute of 
original talent, but endowed with great natural grace and beauty, 
w.as first seduced and then instructed by the licentious Rochester. 
.She played from 1673 to 1710, and originated 112 characters. 
.Slie acted queens and heroines. Mountfort, afterwards Ver- 
briiggen, .an excellent comedian, who died in 1703 ; and Brace¬ 
girdle, who appeared in 1680, and died 1748, a woman of great 
beauty and ciecorum. In 1692 Captain Hill and the notorious 
Low! Moliun unsuccessfully .attom]>ted to carry her oil*. Doggelt, 
an Irishman, a good p(Tibnner and a frugal m.an, in 1716, is 
more known at the present day from the orange livery and badge 
he bequeathed as an annual ])rizeto watermen than his success as 
an actor. Hildebrand, killed in a duel; Harden, and Powell, in 
1697, were inferior notorieties. 

At the commencement of the 18th century the principal actors 
were Barton Booth, the most celebrated tragedian after Better- 
ton, who commenced in 1701 and played till 1728. His great 
parts were Pyrrhus, Othello, and Cato, in which last character 
lie was unrivalled. He was great at making points, and man ied 
Swallow, an actress of consid«.'rable merit. Contemuoravy 
with Booth were Colley Cibber, excellent in genteel comedy, but 
incapable of the higher walks of tragedy. Cibber was, however, 
a successful playwright, one of the most important qualifications 
for th.at task bcdiig a practical knowledge of the stage. Estconrt, 
an excellent mimic, aiq)e.ared in 1713 ; and Rich, afterwards the 
manager and inventor of the present pantomime, played har¬ 
lequin, a favou)-it<; cliaractt‘r on all stages in 1717. Quin, 
afterwards cedebrated lor the highe.r walks of tragedy and 
comedy, appeared in 1716, and had a salary of 5()0k per urinuiu 
at Drury Lane. Theophilus (glibber, not much if any betUsr than 
hi.s father, .atmeared in 1721. R. Wilks, originally a government 
clerk ill Dublin, commenced at 1.5s. a week, the ordinary salaiy 
of beginners in 1690, but came to London for a salary of 4k a 
week. lie was brilliant in comedy, and graceful and natural in 
tragedy, and stutlicd his parts with great earnestness. The poet 
Savage, who h.ad produced his play of ‘Sir T. Overljury’ in 
1725, attempted to act in it, but failed. Good, but inferior, 
actors of this period were Woodward, a Merchant Taylors’ hoy, 
in 1714; and Shuter, a low comedian. The ;principal actress of 
the period w.as Mrs. Oldfield, who .appeared in 1706, renowned 
for her performances in tragedy and comedy. She was one of 
the great actresses of the British stage, and distinguished for her 
grace, beauty, luid elegant acting. Slie became a leader of 
fa.shion, and succeeded to the jairts of Verliruggeu at a salary of 
B(K)k ])er annum. Ht;r jBails on the stage were Mrs. Porter, a 
trsigic actre,sB, and Mrs. Rogers, a good tragic actress, but with 
much professional vanity, and a bad temper, wlio acted in 1732. 

1 T»—.j. — T) .. _i:.... 


actresses of this period ivere Mrs. Cibber and Kitty Clive, in 
17.32, who continued to ])lay till 1769, a 2jerfornier of some 
pow'cr but boisterous temper. 

In 1741 appeared Garrick, the Roscius of the stage, of French 
extraction, tne pupil of Johnson, by trade a wine merchant. He 
was short, with a tolerable iigiire, agreeable face, graceful, with 
prodigious play of the eyes, and an incomparable mimic. He 
played with equal succeas in comedy and tracedy. At first hia 
salary was Ik a night; afterwards he received 600k per annum 



ACTOR. 


ACTOR. 


42 


at Drury Lane, of which he siihsequently became the manager, 
and realised a good fortune. His rivals Avere Quin, Rogers, and 
Macklin, but they acted together in 17*10. His style was rapid 
and transitional, and in comedy he mimicked living persons. 
Foote, born at Truro in Cornwall, which has contributed many 
actors to the stage, an incomparable mimid, odious and coarse 
wit, performer and author of several broad farces, called the 
British Aristophanes, appeared in 1744 ; lost a leg in 1766 by 
an accident, but still continued to perfonii till 1777. Spranger 
Barry, the silver-toned, celebrated for his Romeo, liia regular 
features, melting eyes, and plaintive voice, appeared in 1748, 
and rivalled Garrick in that part, l^frs. Belltuiiy, renouned for 
her beauty, vocal powers, and passion, an illegitimate daughter 
of Lord I’yrawley, played tragedy and comedy from 1742 to 
1784, especially Juliet, with Garrick and Barry. Colley Cibber, 
of German extraction, more celebrated as a writer of comedies 
than for his acting, of middle size., fair complexion, and shrill 
voice, above mentioned, also belongs to the coiumenccmcnt of 
tlie 18th century, to which also belong S. Maria Anie, sister of 
Dr. Ame, the composer, afterwards wife of Theo]diilus Cibber, a 
female tragedian and fine vocalist, who in 176d received 6001. for 
sixty nights’ performance; and O’Brien, an Irish actor, who, 
after being eij^it years on the stage, married Lady Fox Strang- 
ways. In 1783 Mrs. Pritchard, originally a strolling player, 
Johnson’s “inspired idiot,” coarse, and splenclid, played in comedy 
and tragedy ; Mrs. Robinson, another actress celehr.aied for her 
pcrfoniiaiice of Perdita, a Avoinan of great beauty and talent, 
jilayed from 1767 to 1780. Her reputation, however, chielly 
rests on her unhappy connection witli George, IV., then Prince 
of Wales. Yates, a comedian, Avas snccessful in the characters of 
Shakspere’s clowns, and played till 1782. Inferior actors of 
this period Avere, “ Genthmian ” Smith, a light comedian, wlio 
acted from 1753 to 1798, and then retired to a country life ; 
EdAviii, who i)layed equally Avell both old .and young parts from 
1765 to 1790 ; “Little” Dodd, an amusing actor in light comedy, 
but rather priggish, AA’ho died in 1796; Reddish, a fair actor, 
AA'ho in 1767 married Mrs. Canning, the mother of George 
Canning, the prime minister. Mrs. Canning was not a very 
successful actress, but played in tragedy; and Reddish died 
exhausted and demented in 1785. Tate Wilkinson, a fair actor 
and manager ; and Henderson, a tragedian of merit, from 1772 
to 1782 ; Mrs, Yates, a tragedian, in 1787 ; and Mrs. Ahington, 
celebrated in light comedy, about 1798. Macklin, another Irish 
actor of great power, although not supreme, either in comedy or 
tragedy, acted many iuirts from 1741 to 1789. He e.xcelle«l in 
Shylock, and ^)aTtly reformed the costume of the stage, Avhich 
much needed it. Miss Farrcn, afterwards Countess of Derby, 
distinguished by her tall and delicate figure., and fine .sensibility, 
dayed from 1777 till her marriage in 1798. These actors all 
belonged to the school of Garrick, whose characteristics have 
been already described. 

They were i)arlly suc.ceeded by the Kemble family, the first 
of Avhom Avas Sanih Kemble, afterw'arcls Mrs. Siddoiis, daughter 
of a player. 81ie rose to eminence in 1773, obtained a w’eekly 
salary of U. .at Drury Lane in 1775, and left the stage in 1812. 
Siddoufl was one of the great tragic actresses of England. Her 
lace had a dignified and melancholy cast, her attitudes were 
studied, her enunciation slow, solemn, and di.stint’t. She amas.sed 
a fortune. Her brother, John Kemble, Avho appeared in 1776, 
and was manager from 1789 to 1801, Avas an actor of the same 
style, of tall pemon, fine countenance, with distinct enunciation, 
dignified, and slow. He succeeded in tragedy, but Avas a poor 
actor in light comedy. He retired in 1817, and died in 1823. 
Contemporary with him Avere Brereton, who played Romeo Avith 
success, but who died demented in 1787 ; and G. F. Cooke, a rival 
tragedian of great power and reputation, of middle size, stout, Avith 
expressive countenance, but with a great want of refinement au<l 
most intemperate habits, who played from 1786 to 1810 ; he went 
to New York, and died at Boston in 1812. Mrs. Jordan, distin¬ 
guished for her sweet and distinct voice, buoyant spirits, and good 
acting in comedy, played from 1786 to 1789. Her connection 
Avith William IV., then Duke of Clarence, Avithdrew her from 
the stage. Elliston, born in 1774, acted with respectability and 
power both tragedy and genteel comedy till 1826, but A\'as unsuc- : 
cessful as a manager. Suett, a low and vulgar comedian, played | 
from 1780 to 1806 ; Banister, in genteel comedy, in 1778 ; and j 
Mrs. Pope, who succeeded Kitty Clive, retired in 1808. Charles I 
Kemble, the brother of John Kemble, played lovers, and I 
young parts in tragedy and genteel comedy from 1792 to 183G. 
He hod the mannerism of the other members of the Kemble 
school, and was by no means a great actor; still less so was 


Stephen Kemble, who played from 1803 to 1819 ; so stout that 
he 18 said to have acted the part of Falstaff without the usual 
padding. A sudden meteor, Master Betty, a youth of Irish 
descent, took the town by surprise in 1803, appearing on the 
stage at the age of twelve, and reciting or acting Avitn hoyi.sh 
style and vivacity Doughis, Rolla, Romeo, and suitable parts. 
The public enthusiasm ro.se tt) tla* highest pitch in his favour, 
and Betty received 50/. a night anti a clear benefit at Covent 
Garden. He played till 1808, and retired on a handsome 
fortune to a country estate ; Init his poAvers declined, and on his 
reappearance in 1812 Betty ceased to attract. Charles MatheAvs, 
an incomparable mimic, ventriloquist, and comic actor, appeared 
in 1805 and died in 1836, Liston, in 1805, ilistinguished in 
farce and comedy; aiul Young, a tragedian of great merit, Avith 
distinct elocution, and master of the art, in 1807. Contemporary 
with them Avere Mi.ss Bnmton, alterwards Countess of Cmven, 
and Mrs. Glover. The greatest actor of the century, however, 
Avas Edmund Kean, born in 1787, who, after a life of painful 
vicissitudes, acting as imp in pantomime, turning cabin-boy, 
playing harlequin in tlie provinces, and even dancing on the 
tight rope, succeedeil in attaining the highest eminence as a 
tragedian in 1813, continuing till 1833, when his powi'.rs Avere 
quite exh.austed. His form Avas short, his features expressive, 
and his eyes of reniarkahle fire and brilliancy, his voice often 
hoarse, and unequal ; his style; was natural and transitional, his 
action elegant. For some of his performances he received as 
much as 100 guineas a night. About the same time, in 1813, 
aj)pcared Slieridau Knowles, more distinguished as a dramatist 
than an actor. Miss O’Noill, of great be.nity and animation, 
Avho excelloil in the part of Juliet, appeared in 1814, and re¬ 
mained only a short time on the- stage. Mucready, an actor of the 
Kemble school, Avitli full and eomiimnding .slow and studied deli- 
veiy, made his debfit in 1817; in Avhich year also appeared Junius 
Booth, Aviio played Richard in imitation and rivalry of Kean. 
In 1827 Charles Kean, the son of Edmund Kean, appeared, and 
perfonned tragedy and (;omedy by no means Avith the same 
gciiius ;is his fatlier, liis jdaying being intermediate betAvecn his 
father’s style and that of the slow delivery and enunciation of 
th(; other .school. Walla<!k, a tragedian and actor of comedy 
and melodrama, played as much in America as in England. 
He had a fine .stature and commanding voice. 

Tn America, the Boston theatre commenced in 1749, and long 
:ontinu(*d, ill spite of several drawbacks and opposition by native 
and imported talent. The principal actors were Finn, a comedian, 
Avho played from 1818 to 1840; Forrest, called the American 
Kemble, born at JMiiladelphia in 1806, who commenced in 1826, 
distinguished for his excellent acting, line person, graceful car¬ 
riage, full and poAVi'riul voice; Conway, who appeared in 1826 
in tragedy and comedy; Eaton, avIio played Shaksperc parts 
from 1833 to 1843; llai'.kelt, a comedian of considerable mimic 
poAver.s,Avho ])eribnued from 1826 to 1839. Some of these actors 
Avere equally successful on the English stage: genius and merit 
finding w’^elconie and patronage from the enlightened public of 
botli countrh'S. 

Although the drama li-as attained a high perfection amongst 
oriental nations, such as the llindhus, Japanese and Chine.se, 
the position of actors, however meritorious, has never risen 
above that of the itinerants of the middle ages in Europe ; and 
their open-air pc.rfonnances resemble those of the country shows, 
except that they are of longer duration, many play.s like the 
miracle ones requiring severtu days for their performance. 

The principal requisite of a successful actor in all ages has 
been the poAver to render a skilful imitation of the passions 
ind feelings intended to bo depicted by tlie author,—a power 
requiring the liigliest intelligence. To thi.s must be added 
proper modulation of voice, the grace of carriage, the elegance 
and propriety of attitude and action. Although many great 
actors have been of small stature, yet for tragedy a good 
physique is not less necessary, but expressiA^e eyes, handsome 
and flexible features, and powerful lungs, add much to com¬ 
pleting the actor. 'The profession is arduous ; the amount of 
nemory required to learn and retain the parts, the rehearsals, 
jOurneys, anxiety, excitement, and late hours render it no easy 
task for those who reach the highest point. TJi<5 actor’s life 
is, however, one which has always had Bufficient attractions 
to enrol in its ranks the highest genius, leading at once to repu¬ 
tation, wealth, and social consideration, Avhen combined with the 
other qualities which liave entitled it to the same in public 
estimation. 

(Donaldson, Theatre of the Greeks, 8vo, London, 1846; Rcstif 
de la Bretonne, k Mmographe, 8vo, Amst 1770 ; Doran, Their 
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MajeaM Servants, 8vo, London, ]H57; Hone, Ancient Mysteries, 
8to, London, 1823; Lucas, llistoirc du Thedtre Fravfnks, 8vo, 
Paris, 18fi3; Le Masurii.T, Actcur du, ThSdtre, Fran^ais, Hvo, Paris, 
1810 ; Moland, Molidre et la Comedie halienne, 8vo, Paris, 1867; 
Do.vrient, Geschichtr. der Deufsrhen Scha'iispielhimt, 12mo, Leipzig, 
1848; Clapp, liecord of the Jloston Stage, 8vo, Boston, 1853.) 

ADAMANT, a teriu applied first to the diamond, then to the 
loadstone ; now used os a synonym of hardness. 

ADHESION. The attraction of het(?rogeneous molecules, 
or those ol' different bodies, points to a large class of ])heuomena 
falling under this head. Tliere is—1. Adhe.sion between 
solids. 2. Between solids and liquids, as in the varied 
phenomena of capillarity and solution. 3. Tlio. atdion of solids 
on gases, as in the ab8or})tion of g.ases by charcoal and other 
bodies, and the phenomena of osmose. 4. The adhesion be¬ 
tween liquids and liquids, as in liquid diffusion. 5. The 
adhesion between liquids and gases, ns in the solution of gases. 
6. The action of gases on gases, as in gaseous dilFusion. 

All these subjects have been treated of in the K. C., but 
with respect to the adhesion between liquids and liquids some 
curious cxi)erinu'iits liave been publisljed by Mr. Tomlin.son 
in the ‘Philosophical Magazim^’ for .lime, 18(57, showing that 
there exists at the surface of liquids a remarkable force of 
adhesion for other liquids, dilferent from what i.s coninioiily 
understood by diffusion and solution, but rather resembling the 
attraction that has been recorded and measured, btdween disks 
of glass or metal and liquid surfaci-s. We must, however, refer 
to JSuRFACE Tension of Liquids in the E. C. S., for fuller 
information. 

The nriiici)de insisted on in the. pajier referred to is, that if a 
drop 01 a liquid A, spread out into the form of a film on the 
surface of water in a chemically clean glass v(‘ssel be shut up, 
displaced, or made to assume a lenticular form b^ a drop of a 
second liquid B, placed by the side of tlu; film A, it is concluded 
that B has a stronger adhesion for the surface of the water than 
A has. If, on the contrary, B docs not spread, hut remains in a 
lenticular form by the side of the film A, A lias a stronger 
adhesion to the surface of the water than B. For example, a 
drop of benzoic on the surface of the water flattened out into a 
disk about an inch in diameter, a drop of kreosote placed ne.ar it 
caused it. to shrink up into a double convex lens. A drop 
of turpentine gently placed on water Hashes out into a film, 
covering neatly the wliole surface. If a drop of kreosote be 
placed on thi.s film, it slips through and falls to the l)ottomof the 
vessel; but if the drop be carefully delivered to the w'ntor near 
the edge, it forms a convex lens, and, Hligbtly re])clling the 
t urpentine film, makes its way into it, so as to be surrouiuled by 
it, with a clear intervening sjiace. In the meantime the turpen¬ 
tine becomes tliinner by evaporation, and displays iridescent 
colours. The kreosote lens flattens and widens the clear space 
around it; soon the edge l)Cgins to quiver, and all at once, us if 
at a signal, vibrations set in, the figure sails about, everywhere 
repelling the film, and causing it, or what is left of it, to gather up 
into disks. Wlien the kreo8(jte figure ha.s disapjicared by solution 
and evaporation, the turpentine disks begin slowly and cautiously 
to flatten out into films. A second drop of kreosote will cause them 
instantly to shut up. In like manner, asecontl drop of turpentine 
will shut up into a lens the second kreosote figure. The film 
goes through its changes as before ; the second kreosote figure 
in due time becomes active ; and when it has disappeared, the 
disks of turpentine flatten out us before. 

The film formed by castor-oil is powerfully displaced and 
made lenticular by a droj) of the oleine of fish-oil. Pale seal-oil 
displaced a film of the essential oil of nutmegs. Oil of rosemary 
is displaced hy oleine of tallow; oil <;f lavender by oleine of fish- 
oil. 

On data such as these it is thought that tables of the adhesive 
force of different lit^uids for each other may be framed. 

The diminution in the adhesive force of the surface is shown 
by the addition to the water of small portions of liquid and solid 
bodies soluble therein. But these and many other points may 
be better studied under Surface Tension of Liquids, E. C. S. 

There is, however, an experiment recoixled by Mr. Tomlinson 
(‘ Proceedings of the Royal Society,’ June, 1870), which shows a 
remarkable difference between the adhesion of a liquid in the 
form of a lens and of a liquid in the fonn of a film to the 
surface of water. When a quantity ot a newly distilled 
essential oil, amounting to about 10 or 20 drops, is placed 
on the surface of chemically clean w'ater in a. clean shallow glass 
vessel about inches in dituneter, it assumes a lenticular form, 
and is separated from the water by surface tension. If now 


some fragments of camphor be scraped upon the surface of the 
lens, or of the water, or both, they at onexs become very active, 
skating throiigli the lens and cutting it up in all directions. In 
this case a solution of the camphor in the oil surrounds each 
fragment, and an iridescent film spreading from it as it sails 
about gives it an ehigant appearance, often so symmetrical as 
to make it resemble a small brilliant butteriiy. In this 
experiment the dilferent condition of the oil lens, and of the 
c.'imphoratcd oil film are apparent: the one is separated from 
th(; water by surface tension, the other is closely adhering to it, 
overcoming or greatly lowering sui'face tension. 

A beautiful experiment on a'lhe.sioii is described by M. 
Plate.an in the 8th series of his ‘ Tljcoretical and Experimental 
Beseandies on Liquids ’ (‘ Trans. Acad. Bci. Brussels,^ presented 
4th July, 1868), Irom which he deduces some important conse- 
jpiences. In a cylindrical glass vessel 11 centimetres in diameter 
he arranged a magnetic needle in the form of a rhomb 10 
centim. in length, 7 millimetres in width, and 0*3 ram. in 
thickness, turning in a horizontal pl.'ine on an axis coincident 
witli that of the vc.ssel. Tin; needle being moved 90'’ out of its 
po.sition of equilibrium and left to itself, retunicd back with a 
velocity depending on its length, on the magnetic intensity of 
the earth, and of the needle, and on the passive resistance that 
the needle had to eucomiter during its return motion. M. 
Plateau .arranges the experiment in such a manner as to be able 
to measim* with great precision the time occupied by l.he 
needle, after it has been turned out of its i)lane, in traversing 
the first 85® towards its position of equilibrium. A liquid 1,8 
poured into the vessel to such a ht'ight as to reach to the under 
surface of the needle, so that this may rest uj)on the liquid while 
the upper surfaee is exposed to the air. Under these conditions 
wc have, to d('.tcrmine the lime occupied by the needle in 
traversing the first 85® upon the surface of the liquid. In 
another form of the experiment tlie in-edlc is totally immersed 
in the liquid, and uniter thi,s modified condition we have to 
determine the time in which the needio traverses the first 85®. 
Considering that when only one fact! of the needle is in contact 
with the liquid, the other being in the air, the friction, or 
rather the ri'sistance to its motions, ought to be les.s tliau when 
the needle is totally immersed, it might be supposed that the 
time occu])ied by thii needle, in traversing the Sfr w'ould be less 
ill the one case than in tlio other. When the experiment was 
tried with water, the v(*,ry reverse of this was the result; the 
needle traversed more slowly on the water tlian in it. Many other 
Jiquiils were tried, such as glycerine, solutions of sodic carbonate, 
«)f potassic nitrate, of calcic chloride, of albimien, of various kinds 
of soap ; and ibc efice.t was the same as with water. The reverse 
result was obtained with alcohol, tnr])eiitiTiP, olive-oil, ether, and 
carbonic di-sulpliide. M. Plateau found that on the surface of 
the liquids last named the, needle moved more, quickly than 
when it ivas submerged. From c.\peTimcnts of this kind M. 
Plateau seeks to demonstrate the existence in liquids of a 
viscosity w'hicli has a dilferent value on the surface from what it 
has in (lie interior of tlie same liquid. The subject has been 
tak(‘,n up by Professor Luvini, of Turin, whose paper from the 
‘ Proceedings of the Royal Academy of Sciences of Turin,* 19th 
June, 1870, has been translated by Mr. Tomlinson in the 
‘ Philosophical Magazine ’ for September, 1870. [Surface 
Tension and Viscosity op Liquids, E. C. vS.] 

ADHESION OF LOCOMOTIVES. The tractive force of a 
locomotive is limited, primarily, by the strength and stcom-pro- 
ducing j)ow'er of the boiler, and cylinder capacity ; for on tne,se 
depend the quantity of motive power which can be generated 
and expended. But it is also limited by the frictional resistance 
to slipping, or adhesion, of the driving wheels on the rails. If 
the tractive force due to the steam exceed the adhesion, the 
driving w'hcels revolve without propelling the train. The amount 
of adhesion of any given engine is proportional to the weight 
resting on the driving wheels, varying according to the weather 
and condition of the rail.s from as little as j^to probably as much 
as } of that weight. In ordinary circumstances and in good 
•weather, it is not safe to count on an adhesion of more than 
in wet weather on more than and, with a greasy condition of 
the rails, on J. In express engines drawing light trains there 
is only a pair of driving wheels, and only about ^ to ^ the 
weight of the engine rests on the drivers. In goods engines and 
engines for working heavy inclines, four or more of the wheels 
are coupled, and converted into dri-ving wheels, so that from { to 
the whole of the engine weight is effective in producing adhesion. 
The adhesion may be further increased by dispensing with the 
tender^ and carrying the fuel and water on the engine. Lastly, 
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for workine inclines of 1 in 13, Mr. Fell hius introduced a loco¬ 
motive with horizontally acting wheels additional to the ordinary 
wheels, driven by the steam cylinders, and pressed against a 
mid-rail by powerful springs. The frictional resistance to 
slipping of these horizontal wheels is additional to the adhesion of 
the ordinary wheels, or, in other words, the effective load produc¬ 
ing adhesion is the sura of the engine weight, and the pressure 
due to the springs. fRAU^WAY, K. C. vol. vi. col. 923, and 
Train Resistanck, E. G. S.J 

ADIPIC ACID, Oruni-Rrown has siic- 

ceedtid in transforming niucic acid into this acid. The mucic 
acid is exposed for twenty hours in a sealed tube to ji temperature 
of 140" WJth an (ixcess of hydriodic acid and ])liospli(irus. The 
contents of t he tube are then neutralized with curhonate of leatl 
and the iodide and phosj)hite of lead formed are reniov(ul by lil- 
tration. From tlie liltered 1 irpior, which conhiins udipatii of lead, 
the free acid may be obtained in crystals by ]>reci pi fating the 
lead by hydroHul]»hufic acid, filtering and evajMirating in vacuo 
over 8ulj»lmric acid. The formation of adi])ic acid in this pro¬ 
cess may he thus explainiid ;— 

CoH,„Og -f 8HI = 41, 4- 411,0 + 

Mwiit! Hydriodic Iodine. 'VVutcr. Adipic acid, 

acid. a(!id. 

= 8/ + Siw 4- 

Properties. The fusing point of this aiud has been variously 
stated. According to Cruiu-lhown it is 145" ; according to 
Wirtz, IdO" ; and according to Malagutiit is 130". 

Constitution. This acid is diatomic and bibasic, the general 
formula of its salts being 

COMo 
COMo 

The salts of adipic acid are almost all soluble. Adipate of am- 
luoniuiu gives a red-brown 2 )reci]ntate with ferric chl<»ride. The 
calcium salt contains one molecule of water; its formula is, 
G,1I„0 ^(Ju"4-H,0 {(\.JI^Ca./)^-{-2ll()). 

(Malaguti, Ann. de C%im. et de Phys. (3), xvi.; Wirtz, Ann. Cli. 
Pharm. civ. 257 ; Onini-Rrown, ihid. exxv. 19.) 

ADJUSTING SCREW, with its api>ropriate clamp, is a con¬ 
trivance for temporarily comu'ciing parts of uj»paratus usually 
disconnected. 

ADMINISTRATION, ARMY. The administration of an 
army in its general sense is the mechaidsm that keeps the. army 
complete, that supplies its A\'anls of all kinds, such as foo(l, 
driiiK, clothes, arms, amiunniticai, &c. In foreign armies the 
term is used to denote the department of the army charged with 
the snpi)ly of fof)d, clothes, medicim^, beds, bedding; in short, 
tlu! creature comforts of the army, or those wants which the 
aniiy has in common ■witli all oilier bodies of human bcing.s. 
Thus, in France, the Intcmdancc is termed “ L’Ad ministration,” 
trouijos de radiuinistrution, being butchers, bakers, tailors, &c. 
The siipidy of warlike .stores proper, .such us arms, ammunition, 
pontoons, iiitreuching tools, &c., being under distinct branches, 
and nut included with the. administration. 

We propose to describe the administration of the British army 
as it exists at present. The control and administration of the 
British army rests entirely with the Secretary of State for AVar, 
who is a cabinet minister, and must have a seat in one of the 
houses of parliament. Up to the year 1865 the administration of 
the army was vested in a Secretary at War, who was a political 
officer dcxjcndent on tlu; ministry, but was not a cabinet minister. 
Tills officer had to do with the infantry and cavalry of the army 
only. He was the pailiamentaiy officer who exercised a finan¬ 
cial control over the commander-in-chief, who represented the 
Sovereign, and commanded the army, but not the whole of it. 
The Master-General of the Ordnance commanded the artillery- 
arid engineers, and was responsible for the supi>ly of all muni¬ 
tions of war, arms, powder, shot, &c. 

The Master-General of the Ordnance was assisted by a boanl 
of three officials, wlio sometimes were, and sometimes were not in 
parliament, and a financial control was exercised over him by the 
“ Clerk of the Ordnance,” always a member of tlie House of 
Commons. The Master-General was a cabinet minister, and was 
always a distinguished officer and the scientilic military adviser 
of tlie government. The commissariat, who exercised the func¬ 
tions of general paymasters as well as commissariat, were under 
the Treasury ; and the militia and yeomanry were mider the 
Home Secretary, who was supposed to represent Parliament as 


commanding the constitutional army of the realm. Thus the 
administration of the army was singularly complicated, there 
being no less than four great departments of the state independent 
of one pother, and charged with maintaining a poilion of what 
really is one whole machine. So long, however, as this system 
was not strained much, and its rules were observed, it worked 
pretty well. When, however, a tremendous strain was thrown on 
this system during the Crimean war, it utterly broke down, and an 
amalgamation of all these dimai-tments M as made under a Secre¬ 
tary of State for AVar, the military command of the artillery and 
engineers being giviui to the Commander-in-Chief. Under the 
Secretary of State Jbr War, there was a director of artillery, an 
inspector-general of engiueer.s, a commissary general-in-chief, a 
storekeeper-general, a superintendent of the barrack depai-tment, 
a eliaiduin-general, a jiaymaster-general, a purveyor-iii-chief, a 
director-general of medical dejiartinent, an accoinitunt-gcneral, 
luid a paymaster-general: the Comniander-in-Cliief exercising a 
sort of nominal independence. The evils of this system were 
twofold. Fiist, the enormous expense. At every i)etty jdace 
each of the functionaries was rejnuduced, and the urtillcry aiitl 
engineiiis were entindy sejiarated from the manufacture and 
chaige of warlike stores. 

This system existed, with some slight modifications, until 1808, 
when great changt'S W(‘re made. These changes may be briidly 
enumerated as : destroying the indejiendimce enjoyed by the 
Commander-in-Cliief, and forming the whole anny into three 
distinct heads or branches, viz., military, under the Command(?r- 
iii-Chief; finance, under a Financial Secretary; and control, 
under an officer termed the Surveyor-General of the Ordnance. 
This is the division of duties existing at ))reseiit, but it seems 
probable that great changes will ere lotig be, introduced. The 
oiiection in which these changes are tending is towards an organ¬ 
isation somewhat similar to that of the Prussian army, where 
all the artillery stores, and all the amis and ammunition, together 
with the command of the artillery, are vested solely in one de¬ 
partment ; the command of the engineers, the charge of the mili¬ 
tary buildings, fortilicutions, bridges, roads, surveys, reconnais¬ 
sance, telegraphs, being in the hands of another department ; 
while overytliiiig pertaining to the creature comforts oi the army 
is ill the hands oi a ihinl department—the Inteiidance—which 
performs these civil duties under the Minister for War, there 
being in A^russia no Comuiunder-iu-Chief. 

The.re is nothing more retiuisile than a good administration in 
an army. It i)revi‘nl8 M'aste of puhlic funds, and it ensures vic¬ 
tory. There is nothing more difficult for a nation to obtain ; 
few know enough of military suhjtuits, anil fewer still have power 
and inlluencti tocxoit their knowledge.—( Vauchellc.) 

ADMIRAL. Thu division of the British fleet into sciuadrons, 
distiiigiiislied liy the colours of their ensigns us the red, the 
w hite, and the blue si[uadrun, was abolished by Oiileriu Council 
in July, 18()4. In conseijuence, admirals are no longer classified as 
of the red, the white, or the blue. Fur the navy, the use of the blue 
and the red ensigns is abolished, the former being aimropriated 
to ships comuiuiKliMl by officers whose names are enrolled in the 
Royal Naval Reserve, and tlie latter to the mercantile navy 
generally. The sole ensign now worn by her Majesty’s ships is 
the St. George’s ensign, consisting of a red cross on a wliite field, 
with a Union Jack in the upper canton. All Admiml’s Hugs 
are now sinijdy white, with a red St. George’s Cros.s—carried at 
the main, the fore, or the mizen, accoixiing as the officer is a full, 
a vic.e, or a rear-admiral. The rank of admiral is now adojited 
in the American navy. 

It is worthy of note that the square flag of the admiral, the 
broad forked iiennaut of the commodore, and the long, narrow, 
single pennant borne by cajitains and junior commissioned offi¬ 
cers when in command are resjiectivcly identical with the square 
banner of the baron, the forked pennon of the knight, and the 
single pennon, consisting of hall that of a knight (the division 
being made liorizontalJy), upprojiriated to the rank of an esiiuire. 
In the olden time there existed another distinctive banner, 
winch might well, we think, be restored. If a knight distin¬ 
guished liimself by deeds of valour in tlie field, before his 
prince, he was created a knight banneret, the solo ceremony 
often consisting in the cutting off of the tails Iroiii the knight’s 
jieniion. 

ADMIRALT Y. On Mr. Childers coining into office as First 
Lord of the Admiralty (December, 1868), the construction of 
the Board underwent a change. The Controller of the Navy 
became, ex officio, a member, and the fourth sea lord’s office was 
aboli^ed. A caiitain has been appointed os an assistant under 
the title of Chief of the Staff: 
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ADMIRALTY COURTS. The jurisdiction of the High 
Court of Admiralty of England has been extended by the 
24 Viet. c. 10, far beyond the limits hitherto ever known to the 
Court, notwithstanding the powers conferred on it by the 3 & 4 
Viet. c. 65. Without stating whether in effect the statute recog¬ 
nises the existence of a maritime lien in each case, or any of 
those to whicli it extends its powers, it enables the Court to 
deal, inter alia, witli claims for building, equipping, or repairing 
any ship, nrovided the vessel be at the time inuler lU'rest in the 
Court, claims for necessaries supplied to a ship elsewhere than 
in the port to wliich she bohnigs may la* prosecuted in the Court, 
if no owner or port owner be at the time domiciled in England 
or Wales. Any owner, consignee, or assignee* of a bill of hiding 
of goods brought in any ship into Enghii\(l or Wales may sue 
there ior damage to the gtjods by the, negligencti or misconduct 
of, or for any breach of duty or breach of ('.outnict on the ])art of 
the owner, master, or crew of the ship, if ni» owner or part owner 
be at the thue domiciled in England or Wales. Ey this Act the 
Court has jurisdiction i)ver any claim for damage done by any 
ship, as by the 3 & 4 Viet. c. 05, it had over claims for damage 
received by any ship. It is also enabled to decide all questions 
between co-owners touching the owiiershiji, ])<)ssession, emjdoy- 
inent, and earnings of any ship, or share tberiiof, registered in 
England or Wuhis, with power of sale, and to settle accounts, 
and otherwise make such order in the niuUcrs as to the Court 
shall seem lit. Its power to j'cward ior salvage of life within 
British waters (as W the Mi*rchunt Shipping Act of 1854) is 
extended to cases of such salvage service, rendered anywhen*, 
and wliether the salvage be from a Brilisli or a fontign ship 
or boat. Its jurisdiction over claim.s ior wages, whether 
by a seaman or the master, is no longer ousted by the 
existence of a special contract fur them, and a master’s 
disbursements may now be made a sulwtantial ground of 
suit. A mortgagee, if duly registered, need not wait till 
another put the shij) uiuler arrest to enable! liijii to go into 
Court, as be may himself am*st the ship in virtue of a cause 
iustituted in his own name. The bettei* to enable it to ad¬ 
minister complete justice, it is made a court of record, and is 
armed witli very vai'ious and extensive powers theretofore exer¬ 
cised only by the Court of (-haiicery or by the Superior Courts of 
Common Law, and generally its jurisdiction, j)ow(jrs, and ]>ractice 
have been vastly improved, the suitors being (‘iiabled to proceed 
either in rem or in persmnwa. By the Foreign Enlistment Act, 
1870 (33 & 34 Viet. c. 90), certain tiuestions arising in the exe¬ 
cution of that statute have been referred to tlie dec.ision of this 
Court, with an extended jurisiliction for tliat ])ur]>o.se. [Foueion 
Enlistment Act, K. (^. S.] 

County Courts, such as should be a])])uinl.e(l for the ])urpose 
by her Majiisty by Order in Council, are, by the 31 & 32 Viet. 
c. 71, amended and e.\teuded by the 32 &*33Vict. 51, anned 
with Admiralty jurisdiction over claims for salvage where 
the value of the property saved does not exceed lOOt)/., or 
the claim lor 8alvag(.* 300/.; over claims f(jr towage, iicc,es.saripH, 
or wages, if the claim be for not niori! than 150/.; over claims 
for damage to cargo or damage to sbijxs, whether by collision 
or otherwise, if the claim be loi* not more than 300/. ; over 
claims arising out of any agreement made in relation to tli 
use or liire of any sljip or in relation to tlie carriage < 
goods in any sliij), and claims in tort in resjuict of gooils 
earned in an;y ship if tlie claim be for not more than £300; 
but the parties to any such cause as aforesaid may by agree¬ 
ment in writing give the Court jurisdiction over amounts ex¬ 
ceeding the sums severally hereinbefoi'C! set down against each. 
All the requisite powers to enable these court .s effectually to 
deal with the causes over which their jurisdiction is extended 
are coufen*ed, together with power in the judge to require 
the assistance or two nautical or mercantile assessors. But 
tliese courts are expressly prohibited from entertaining ques¬ 
tions of prize, questions arising under the Act for the suppression 
of the slave trade, or questions of Admiralty jurisdiction liy 
way of appeal. 

The Court of Passage, Liverpool, has similar Admiralty juris¬ 
diction conferred upon it. 

The Cffty of London Court, formerly the Slieriffs’ Court of 
London, is appointed the court ol the Loudon District for the 
exendfle of Admiralty jurisdiction in maritime causes. 

adulteration of articles of food or drink. 

“Whereas the practice of adulterating articles of food and drink j 
for sale, in fraud of Her Majesty's subjects, and to the great 
hurt of their health, requires to be repressed by more effectual 
laws than those which are now in force for that puipose,” there¬ 


fore the 23 & 24 Viet. c. 84, is enacted. The statute, after the 
preamble which is cited above, declares and enacts that it shall 
ne a crime punishable by a fine of not more than 5/. and costs—;• 
1, to sell any article of food or drink, knowing that the same is 
mixed with an ingredient or material injurious to the health of 
the person eating or drinking it; and 2, to sell as pure and 
unadulterated any article of food or drink which is not pure or 
unadulterated. 

A reiuftition of either of these offences entitles the justices 
to publish the name and place of abode of the offender, to¬ 
gether with his offencf!, in a newspaper or otherwise at his 
expense. Certain authorities in the cities, towns, and counties 
throughout England, Scotland, and Iri'laiid are authorised to 
appoint and remove persons properly qualilied by their skill and 
knowledge as analysts. Persons cumjilained of are to have 
sullb'ient m»tic.t! of the inti’-ntion to analyse their gciods, to 
.pvott'et them from improper tampering with the suspected 
I articles. 

Any one so disposed may have such article analysed by 
the ])ublic analyst on payment of not less than 2s. 6<L, nor 
more than Id.-j. Gd., in eacli instance, and may require the 
analyst’s certificate (which is made cvidi'-nce before any court) 
wbetber the arlicle in his o])ini(m be adulterated, and if so, 
whether so adulterated as to be injurious to health. The 
justices themselves are empowered, if they think proper, to order 
an analy.sis lo be maJi*. 

Tlu're is a right of ap]M!al for the p(!r8ou convicted to the 
quarter sessions of the peace, or in Scotland to the slierifi'; 
and such person, in case the article in question he manufactured 
l)y a ])rocess patented before the passing of the Act, may liai'e 
a s])eciul aise statisd for the opinion of one of the Superior 
Courts. 

After ]>rovi(ling for ])rocedur(! in complaints wthin the 
statute, anil for the expense's attending the execution of the 
Act, it proceeds in tin: hist section to describe what shall be, 
articles of food or drink within the intention of it in these 
te.nus :—“ In the construction of this Act the words ‘ articles ol' 
food or drink’ shall (if not inconsistent with the context or 
snl>jei!t matter) iucluile not only all alimentary siibstanc.es, 
wliether solids or liquids, but also all eatables or drinkables 
whatsoever, not being medical drugs or articles usually taken 
or sold as medicines, but this Act shall not be construed so as 
to affect the ordinary reduction of tlie strength of foreign, 
British, or colonial sjiirits by persons licensed and paying duties 
under the Fxcise,’’ 

ADlTLTEU.A’riON OF SEEDS was dealt with by tlie 
Legislature, in J8(J9, by an Act of tin? 32 & 33 Viet. c. 112. 
From the evidence given before a Select (himmittee of the House 
of Commons on tlie bill, and from wliat was said iii debate in 
the Commons, it ujipeurs that very fraudulent practices had 
grown up into a system vvliii'.h was being curried on by scientific 
processes, by^ maeliiuery, and by manufactories established ex¬ 
pressly for the purpose.. Tlie end jiroposed by the adulterator 
was to acquire gain, by mixing seeds of iirime quality with 
seeds that were either sjairiona or inferior, and so doctored us to 
deceive the eye at tlie time of sale, and to evade detection in tlie 
])roeess of growtli. Of course, the seed chosen for mixing 2 >nr- 

i loses wa.s of the most worthless doscrijition that could be got. 
deans were at hand for maniimlating, altering, and improving 
the form. Colour was given to it by dyeing, by sulphur- 
smoking, and the like. Such were the iiieans for deceiving 
the eye. To tivade detection of the spurious article upon 
growtli, the seeds (and this of course was the first step) were 
subjected to the effect of steam, wliereby tlieir vitality was 
destroyed; they were aftiirwards kiln dried. Very practised 
seedsmen say they could detect an admixture of such seeds witli 
the genuine article by examination ; and extensive farmers, it 
was thought, might, by much handling of good samples, come 
lo have this kiiid of critical knowledge. But it was acknow¬ 
ledged to be a fact, that many extensive farmers, and small farmers 
generally, were at the mercy of the .seller. 

No chemical meun.s of detection were pointed out. The test 
on -which all relied, as ultimately decisive, was the jirooess of 
geniiinating the seed. By this process, it was found, taldng the 
germinating power of good seed at 90 per cent., that the adulte¬ 
rated seed yielded in the case of turnip not more than 60 or 70 
per cent. ; in the ca.se of brocoli, or cauliflower, 51 per cent.; 
and for curints less than 40 per cent. As an instance of the 
description and value of seeds chosen for mixing, it ii? said that 
rajie seed, worth 60s. a quarter, was manufactumd for mixing 
with tunup seed worth 10/. a quarter; and trefoil, worth 16s. a 
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cwl., was prepared for mixing with red clover worth 80s. to 90s. 
a cwt. 

Mere admixture of spurious or inferior but living seeds jip- 
pears to bo carried on to a serious extent. Mr. Welby, xvho 
introduccid the bill into the House, stated in debate that sain¬ 
foin is occasionally so mixed with a seed called bimiet, that the 
latter, in the course of two or three years from the tinu^ that it 
is sowed, will quite choke out the sainfoin. Clover he said was 
much mixed with plantiun and with mere W(.‘eda. 

The Act, hoAvever, does not deal with mere admixture «)f 
living seeds ; and this omission is likely to be .attended with 
less harm. The apixiarance of weeds on the held tells a tale of 
the seed and of th(‘. seller that sliould bring the practices of the 
latter in no long time t(j an end. 

"Nor is the, loss of vitality dealt, with hy the statute, and for 
this reason, that proprietors are under te.m\>lation t<i keep bae.k 
the article, in hope, of an iiuitrovcid market, ami although in the 
inoau time the seed is deteriorating, yet. it would be <lillieult to 
interfe.re wil.hout arbit rarily dealing with the lights of pvo]>erty 
and the free disposal of it. 

It is wdth the jjrepamtion of trin^ as the trade eall it, from the 
significant symbol [0(Kt| by whicli it. is privatel^y rep re .sen ted, 
and with the selling of it, that the Act deals. Tlie princij)al 
section of tlie Act is a.s follows :— 

Sec. 3. Every ]>t‘r.M)n wln> with intent to defraud, or to onahh* 
anol.her jierson to delrand, does any of the. bdlowing things ; 
that is to say,— • 

(!.) Kills or causi'B i.o h(' killed any soeils ; or, 

(ii.) ])\es or eaiises to he dyed any seed.s ; or, 

(3.) Sells or cau.ses to he. sold any killed or dye<l seeds,— 
shfdl be ]>unish('il as follows ; that is to say,— 

(1.) For the tirst otfeiue lie, shall be liable to a ])enalty not 
exceeding live ]iounds ; 

(ii.l l*’or the second and any sul)S(‘i)nenl. olVenci*, be. shall be 
liable, to ]»ay a penalty not eveeetling lifly pounds : 
Moreover, in every case of a, second or any snliseiiuent otleiice 
against this Act, it. stiall 1 m> lawful for (he (lourt, besides inllict- 
ing upon tlie ]ierson guilty of siu'li offence, the jmnishment 
directed liy lliis Act, to ojiler tlie olfeiKU'r's name, occ,n)»ation, 
place of abode, and plaee of biisiues*!, and jiarticulars of his 
jinnishment under thi.^ Act, to be jnihli.shed at the e.xpense of 
sneb ollender, in siicii ni'W.sj»a])er or j)ewspa]»ei-.s,or in such other 
manner, as the (.’ourt may tliiiik tit to jn-e.sc.ribe. 

Sninniary jmicei'dings for olfence.s, peii.iltiei, or forfeitures, 
and the Jiko undei' tlii.s Act, may he taken helbre two justices in 
England, Scotland, or Jj’elaiid, a.s the ca.se may ari.M! ; or in 
England helbre a jiietropolitan jiolicc magi.strate, or the Lord 
]\Iayor, or an alderman of Eomloti ; <ir in Scotland before the 
slieritf or .sheriff sulcsfitute, or any pidice inagi.'itra.te of a hnrgh ; 
or in Ireland before one or more divisional magistrate tn-magis¬ 
trates of police ill Dublin, or elsewhere before one or more 
justice or justices of the ])eace in petty .se,'».sions. 

Frovisions are made as to the form in which the person is to 
he charged, and against tin' (juasliing or removal by enfiurmi of 
summary proceedings under the Act. I\lncli e.vjiense and \exa- 
tion is thus spared to the prosecutor. 

On tlie other hand, if the Oonrt shall determine that any 
complaint pjvferred against any per.son under this Act is not 
bond fide made upon ronsonulde and probable cause, the Court 
may in its {liscretion direct and order tin* iiro.-<*cuLor or oilier 
])er,sori hy whom, or at whose instamu;, such conqdaint has been 
prid'erred, to pay to the accused jiersou the just .and reasonable 
coats, charges, .and exjiensi s, to he settled by tfie Court, of sneb 
accuBcd person and his witne.sses, and npoii nonjuyme.nt thereof 
within fourteen days, to enforce payment in the same m.aniier as 
if sneh costs were a penally incurred. 

The right to lodge a com})laint for selling, or cjinsing to be 
sold, any killed or dyed sced.s is limited to twenty-one days from 
the time of committing tin; olfence. 

There is a section saving all other rciucdie.s which the pei-sons 
concerned would otherwise h.ave at latv or in equity. 

ADVERSARIA, a day or memor.andum book, in which 
were entered hy the Romans the transactions of daily life, and 
®*P®nditure, receipts, and outgoings. The Adversaria were 
like the Ephemerides, or “daybooks,” which W'ere employed more 
tor private .affairs. (Propert. iii. 23, 20.) Similar books xvere 
^pt by the Argentarii, or money clnangcrs, who entered in them 
tncir daily transactions, while the general accounts xvere kept 
in ledgers with credit and debit on opposite leaves, “ adversaria^” 
wnen^ the name. The ledgers calleil codices, tahiiUe, rationes 
witft the double entry, gave rise to the modem system of double- 
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entrv, or Italian book-keeping. (Pliny, ‘ Nat. Hist.’ ii. 7.) The 
woni Adversaria, has bemi adopted by some modern scholars, as 
Poi-son and others, for their notes and comments on passages in 
ancient classiital authors. 

ADVERSE CLAl MS is a familiar phrase in law touching a 
stat(! of things that sooner or later must result in an interpleader 
issue. Tlie claimants are distinct in interest, and exclusive in 
their demands upon certain ]>rojKuly or the proceeds of it upon 
sale, in the hands of a third ])erson who ow'es neither of them 
imything, and stands to tbe propei-ty in question in the relation of 
a mere stakeholder. He is not at liberty to part with it to either, 
because the other threatwis him with the liability of paying as 
much to him on the ground of his better claim to the money. A 
legal i^uestion and the difiiculty of answering it cautions him 
against accoding to the claims of either. At length each insti¬ 
tutes an action j^ainst him for not paying over the money, and 
I h<‘. is thus forced to have recourse to an interpleader issue. 
nlNTKUPLEAUEU, E. C. vol. iv. col. OS.').] Roth the claims to 
e.nahle them formerly to raise such an issue must have heeu 
legal ; now, however, one of them may he ec^uitahle. 

ADVERSE WITNESS is one who, upon u legal proceeding, 
evinci's hostility to the party producing liim, and gives evidence 
unfavonrable to his c.ause. It seems to he the common opinion 
of mankind th.at a witness is produced under tlie auspices so to 
speak of the [larly who puls him forwaml. It is consequently 
not a mere technical rule of the (lonrls which prevents a man 
from discri'diling and contradicting his own witness ; for every 
day’s ^•,xp(‘rience throughout society, down to illitor.ate men 
speaking and judging upon instinct, rather than by rule or with 
a reference to princijdes, shows that mankind immediately upon 
any attem])t so to dispose of an unfavourable witness, hail it 
with langhler, riilicuh*, and ipcreelnlity. Expi-rience, however, 
in courts of justice, leads to the painful conclusion that men 
amidst the soieiniiities of a judicial investig.atiou are capable of 
so much coiTujition a.s to ]iervert the truth. The Legislature 
have consequently en.acted that if, in tlie opinion of the judge, 
the wiluess he .'ulverse, that is. not merely that the evidence 
which he is giving ih nnfavourahh' to the interests of the side 
producing him, but that he is hostile to these interests, the 
]>artv may subject him to cross-examin.ation, contradict him by 
other evidence, or even, by leave of the judge, ])Tove that he 
has at other times made statements inconsistent with liis 
pre.si'nt te.stiniony. 

.d'KJlPAN, in art, a particular type of the god Pan, having 
tile legs and ihigh-i of the goat, while the older types of Pan an* 
]>nrely hnnuin. 'Pliis deity was the son of Zeus and A5ga, the 
wile of Pan, and, acroriling to the mytliologist.s, helped Mercury 
to steal till* sinews of the mutilated .lujiiter and restore them to 
hi.s lorni, so tliat the king of tin* gods overthrew his opmment, 
Typlion, and liurh'd him under Mount yEtna. In tlie Roman 
winks of art of Die, Land 11. cent, many of the Aigipans, or 
fauns, ajipear intermingled with s.ityrs and n}niiphR in bacchamal 
se.enes, 'J'lie type of \he. constellation C'apricoj“n, or goat with 
tidi’s body, was also that of yEgipan, and probably derived 
fnnn Ijaliyloniaii sources, and hy some sujipo.^ed to refer to Pan 
as commanding the waters, or else in allusion to Pun in the 
riiguntomachia Laving changed himself into a tisli to escape the 
violence of the. Giants, d’rihes of yEgiyians and satyrs were 
sup])osed to exist in the. Atlas range or the interior of Africa hy 
Greek and Roman geographers. 

(Gerhard, Alydiologic, s. 498; Pliny, N. H. v. 6, 44-46; vi. 
197 ; Hyginus, Pod.. Astrun. xiii. Fah. civ.; Apollodorus, 
JJibl. i. 6.) 

iEGlRIN, a v.ariety of pyroxene. 

^EGOPHONY, goat’s voice, a sound heard on applying the ear, 
or stethoscope to the, chest in certain diseases of the lungs, 
[Limns, Diseases op, E. G.vol. v. col. 384.] 

AERATED BREAD, a bread formed by substituting car¬ 
bonic acid, forced into tlie dough by macliiiiery, for that de¬ 
veloped by fermentation. [Bread, E. C. vol. ii. col. 305, 
and E. C. 15. for additions.] 

AERATI ON OF LAND. A suitable supply of air in the soil is 
requii-ed to support healthy growing plants. Different plants 
require different supplies, so do different .soils, manures, and 
seasons of tlie year ; and the mode of cultivation by which air is 
tliu.s supplied is termed aeration. Land, too, under a bare fal¬ 
low requires to be ditferently aerated I’roni land under growing 
crops. The presence of a proper siqiply of moisture is necessary 
to successful aeration, especially when the ground is occupied 
by growing crops. But when prooerly cultivated, land ob¬ 
tains much moisture from the couaensation of vapour in the 

H 
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atmosphere. The subject has loug l)eeH one of common con¬ 
versation, but in siu;ii a viiffue son.se that few agriciilturistH 
have noticed it in their wi itiiigs under a separate heading. They 
knew, for exaiujilc, when tin*, land was in a state of adrution lit 
for CTOwing wlieat, barley, turnij)S, &c., or only tit for growing 
weed^B ; but such result h were more a matter of accident than pro¬ 
fessional skill. Tt is othen;\’i8e at the present day, for a better 
knowledge of agricultural cliemistrj", geology, tliorougli drainage, 
deep cultivation by steam, and of the natural re.riuii'emerits of 
crops has given to it a practical meaning BuJlicie.utJy definite to 
require notice. Thus deep steam culture iin})roves ihe drainage 
and aeration of land more oni'ctiially than deep hor.se culture. 
fSTBAM CuLTUKE, E, C. S.j The udvaiitugc in favour of steam 
18 twofold, for when more rain falls than i.s ni-ci*.s.s;iry to supply 
moisture, the excess lan-colalea freely to the dmins, thereby leav¬ 
ing space for air. Tne rain also draw.s in air albu* it, so that u 
greater quantity of air, and a gre.-iler (ju.'inlity of mohsture, are 
left in the land. Every drop of rain which sinks into the ground 
both aerates and moiaLen.9 it, so to s])e.'ik, and the liner the rain, 
the more successfully is the process of aeration ]>erfonned, a 
heavy thundershower being apt to close the surface of clayey land, 
and thus prevent the free ingress of air. A similar elfect is pro¬ 
duced by sewage or riiaT watcu-vvlien ])roper]y ajqdicd to land 
on the princijile of irrigation. When .soils having ininh 
affinity for Avater are greatly surchni;'< d, the air drawn in by tlie, 
sewage nr Avater i.i comju'essed into h--;; j^paci* than in soils of a 
different elmructer, but it.s presiuice in .siillicient siq'ply is .‘dway.s 
necessary to .sujiport the lapid griAvlh which irrigatimi forces up 
during the snnnner monllis. Again, much of the sm iv.v; due to 
the smashing np of land by steam cultivator.-! arises Iroiu the 
superior muiiiier in Avhich the land is aenited, .as eompan-d witli 
ihe old practice of ploughing, more e.spec.ial]y Avheu tin* line, 
AAdntcr-niadc mould is retiuiie<l njion the snrlaec, as it noAV gene¬ 
rally is, for the gfowth !)f root erop,>^. ISrnch of the beiielit. 
arising from hor.se and hiiud hoeing is due to m nil ion, i.c., the hoes 
draw ill the air after them. Jhit in all tlie.so e.xample.s, two con¬ 
ditions are necessary ; Fimt. tin* land mirst Ik* in a juoper AVork- 
ing state before the cultivfilors and hoes a(*rate siieee.-.-tidly ; 
second^ the land must contain a suflici(*nc,y of moi.-tuie ;ind 
manurial matter for the action of (lie air )k; 1(U*(* prolif.ilde re¬ 
sults can be obt.jiined. 

In autumn fallowing, AA'hether for winter or sjuing; crops, the 
work of ai'V.aliion is dill'erent. 'fhe sni*ee-.,-! :itlending tin* manner 
stubble lands are now MUiished up hy steam for spiiiig^ erojis, 
is to those Avho have no t;xp(*riem*e in it, aliuo.-i, ineiedibh*. 

I Steam (Iultukk, E. C. S.J In |tiiiiei)ile it elo-.cly re-M-mbh*s 
the manner gardeners dig deep, and h*iiv(* the nnlirok»*n spit 
exposed to the Aviiiter fro.-.!. J'Vir aiitnmu sowing, the iaml n- 
quire.s to be left more opc-n and chuldy th.*in for .spring ,*- 0 wing. 
On the otlu'r haml, hiiul mitniiilly too oih-u and |»ort)u.-! is now' 
consolidated t<) any degree refiuireil hy j)rt*s.ers, chuheru.shers, and 
rollers, and supplied Avith imiinire and moisture hy artilicial 
means, so as to effect the conditions re.^uisite fo .succe slul 
aeration. Where nec.ess;n’y .'ind praeticahJi*, open, ]»oi*ous, .sandy, 
gravelly, and jioaty soils, are ehiyed, limed, or Av.'uped, to giA'e 
them the proper degree of eousi.sti ney. 

“ Lay clay on sanil, 

And you mij land,” 

is an old proverb, full of jmietic;il meaning. iSuch soils are very 
suitable for the irrigation of eern and root crojtff, as Avell na 
grass—a practice fast g.-iining lavonr. [.Seavaoe Faiimixo, 
E. C. S. ; Wahptxo, E. C. vol. viii. col. 710,1 
AEROLITES pi eteors, E. C). S. f. 

AERONAUTICS [liAimooN, E. (?. ;ind E, C. S.l. 

AEROSTATIC PRESS, a kind of air-pump employed in 
extracting the colouring matter from dye-Avoods, and obtaining 
other extracts from dye-drugs. It ads, not by «*om])ressing the 
air beyond the u.suul atniowpheiic*. degree, hiit hy ]»roiliidug a 
vacuum more or less complete, leiiding to a kind of .suction. A 
vessel has two horizontal perforated iliajihragms, at a certain 
distance apart; there is air in tlio space nmliirtlie lower dia¬ 
phragm, and Avater above the upper one, Avhile the dyo-Avood or 
other drug is jJaced between the two. 7’he air i.s puinjuid out 
from the space beneath the loAA*er dia]»hragm, and immediately 
the open air above the ve8.sel pres.ses the Avater forcibly through 1 
both diaphragms and the dye-wooil, extracting the colouring - 
matter out of tlie latter as it travels. The action Avould he 
virtually the same if the extracting agent were spirit or some 1 
other liquid instead of water. 1 
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AEROSTATION [Balloon, E. C. ; E. C. S.]. 

1 JiilUGO, the rust of copper, brass, or bronze : verdigris. 
fCoiTER, E. C. vol. iii. col. J89.j 
AiSCULE'riN, or ESCULETI.N, CyH„0., Ac- 

: cording to Bertlielot, thi.4 is a polyatomic alcohol obtained by the 
action of boiling hydrochloric acid on sc.sculin, which is com- 
■ po.scd of two equivalents of glucose and one of this alcohol, and 
Avliich he calls a primary disaccharide :— 

+ 'JOn, - 2rji,,o, + c,H,o,. 

d‘l.M:uliii. Wiiti*v. Ghif*[)sc. Alsculctin. 

Proj)rrtic.'s. It i.s a bitter i*rvsta]line substance, sparingly 
soluble in Avat(*r and .‘ilcohol. Tlie aqueous soliilion is fluo¬ 
rescent. Tt <lis.solA'(‘s in hydrochlorii* acid and in alkalis Avithoiit 
decom])osition. It reduces the. .suits of silver and copper, the 
latter to .subr)xide. 

vESfUILlC .\(.dl), ()l)tain(*il hy boiling saponin, Avhich is 
contained in the hor,se-ch(*snut, Avitli hydrochloric acid. It is a 
wdiile jtOAvder, ins(diii)lc in Avater, but soluble in alcohol. It i.s 
but ;i weak acid. lls c.omjio.sition lias m»t yet been a.s- 
(*.(*rlain(*d. 

vESUULlX, Caill.i.i,Gi 3 (U,.^7/., 1 /^ 3 ), is a. cryst.-dline siib.s 1 anc(* 
obtaiii(*d from Iln* bjirk of iJie liorse-cliesniit. Tt has a bitti-i* 
l.'isie ;md is’.sparinglA sohiMe in water find aI('oli(d. It giv(*.s a 
yellow jtreeipilate Avitli lta.'ii*.aei'(ale of le;u!. and J’eilii(*e.s]>rotu\idi! 
of (*()]>jK*r to suboxide. (diloviiie eomminiieat.es a red eoloiii* to 
it. 'I'he solution in Wiitor i.-i liiglily lliiure.-weiit. For Uie action 
of Jiydr()(*lilorit* .aeid upon it, i-ee .-Escf'l.ETIN, E. (I S. 

(Zweng<*r, ul/w. ('Ji. rhunn. m . ti;3; P>ertlu*Iot, i 'hhi/if' Unnan/jni:, 
vol. ii. 

.ETHAN [(h;Tvi., E. U. S.]. 

.'ETIfER, .ETindi f Etiiek, ErirYLi;, E. (’. S.]. 

.ETHKdPS, an old name giv(‘U to jtliiirniaceulical pre)):n*f\- 
tion.-! of mineral origin liaving a d;irk lirowii or Mark colour, 
<•.//. 

wiirflu/t\ magiu*Lic oxJdi! of iron. 

. f jih/njis iiiiiii nilis, black sulphide of mercury, obtained hy 
tril iir.il iiig lueicnrA'^ Avilh (‘\(*.es.-! ol'sulpliin*. 

.'ETIIOKEIU’IN, a yellow colouring matter obtained from 
the llower.-i of Aiillrrhiinini. Juiniriii. 

.EdTIllI*)S(t<)PE. B('foie the puhlicalion of Wells’s Essay 
on l)»*\v, l)i*. Wollaslon liad (h-si-ribed the IblloAAung expi'i'i- 
meiit: He jdaced a thernioinelin* Avith its hull) in the focus of 
a eoiieav** mclullii*. mirror, and (lir(‘(‘.ting tin* latter to the c)(*ar 
.-^kv, Ibuml the l.hermomeler indi(*.*it(‘d ii Ioavc'i* lemperalurc* after 
ln iiig thus (*xpo.sed for a short time. Sir .John L(*slie formed 
an histvnniciil on this experiment, and finding tJjc de]ire.s.s;ion ol 
ienqieniture to be generally but not ahvay.s loAve.st wJien the 
•sky Avas deare.xl, he named his arningement iiii mlhrioscope, 
from B%ioT, clear, dry, and t*.(dd. Although the in.strnment 
<U*pemled on the radiiition of heat from Ihe tliemiometer thus 
insulated by the Teth*ct(n' iiom tin*, eounter-radiatiuu of sur- 
rniindiiig olijec.ts, yet the- ide.ii of radiant lusat A\'as so little. 
deA'chqied llint Leslie in .several of liis E.s,s;iy.s on Jlleteorology 
(contributed to the 'Encycloj):edia .|-h*ifannjca,' .and collected 
in 18:38 into a .separate vojnme) Ji.is a nnmhei* of di.spuraging 
remarks on that “Avhich has h(*en vaguely and hniccuralely 
teinied radiant heat,” ji. ;32:3 ; again, p. 100 , “of the 
vej-y loo.se, cumbrous, and visionary Iiyputhesi.s of M. Pi*e- 
vos’t, of Genova, concerriing Avhat is gratuitously called radiant 
heat:' Le,s]ie prefeiTcil “ cold pulses showered entire from the 
heavens.” 

Professor Daniell recognised in Wolhiston’.s experiment “ the 
most Jiccurate method of ineaRuriug the lorce of terrestrial 
' radialioji.” (‘Meteorological Es.say.s,’ 3rd ed. 1845, ii. 

lli.s a.i»parat.u8 consisted of n concave reflector of (*.op 2 )er, 
phited with siU^cr, of a pai'abolic form, G inches in diameter, 
and the length of its locus 1^ inch. A thermometer was 
jias-sed through a collar in the .side Avith the bulb in the focus and 
the .scale oubside. Tlie reflector was placed on a foot with a ball- 
and-.socket joint, that allowed of its oeing turned in any direc¬ 
tion. 

In the fulloAving table the thermometer thus shielded from 
the influence of surrounding bodies (except, it should be added, 
the radiation of the air and the condensation of the moisture) is 
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compared with a tliermometer on grass and one suspended in 
nir:— 


Temp, of 
air. 

Temp, of 
grass. 

Temp, in 
reflector. 

ObservationB. 

42“ 

34“ 

30“ 

VerA- fine and clear. 

47 

39 

35 

do. 

ff‘2 

44 

42 

do. 

44 

35 

32 

do. 

44 

36 

34 

do. 

54 

48 

46 

do. 

58 

62 

62 

Bull. 

57 

51 

49 

Very fine—moon liazy. 

56 

61 

60 

light (ilouds. 

51 

41 

41 

Very line and clear. 

45 

36 

3.0 

do. 

50 

42 

41 

do. 

.00 

42-3 

4()‘5 M( 

‘an.--;. 


The bulbs of two thermometers were covered, one with white 
wool and another with black, each instruiiu'nt having a coiicave 
niiiTfir to itself. Tt was found that the power of radiation was 
nearly ncutraliyed in the black wool when the sky was oven-ast, 
but in the white avoo] was only re<lueed to /ilunit one-lndf. As 
the sky cleared, the ndleetors being turned lowartls the sun’s 
pJiK’.e, tin* black tliennoniefe?' To,s(f ahove. tlie tern|teralnn* of tlie 
air, and the while thermoineler still gavf otf more heal than it 
received. AVlnm tlie sim was ahove horizon and the Idack tlier¬ 
mometer was turned towards a. cloud, the mercury always rose 
above the temjierature of the air, (‘xe.e])t in the wintennonths, 
and a distinct etl'ect was ])rodui ed even from the (jUnTter most 
ilistaiit from tin' sun. “The concrete vapour seems to disjierse 
the radiant matter and to act upmi it in much the same way as 
ground glass upon trausmilled liglit.’’ 

Le. lie’s a!lhriosco]H‘ oomisteil of a dilVerentia.1 iherniouieler 
Avitli the. biilhs enclosed in .an elli]tticiil eu]) of thin hrass or 
silver, tin* a.\i.s luiving a vertical p(Kition being oiauipied by Ibe 
.se.nlie.nt bulb : the other bull>, whicli was gilt, Avas carried 
higher, and lodged in tie* swell of the cavity of the cup, its stem 
being bent to the curve. A lid ol' the same tliin unpolished 
metal as till! cuitwas fitted to the month, and only n-inoved wlu n 
an ohservatioii was to he m,'id<*, 'The scide e\1«'iide<l to (50 or 7(» 
millesimal degree,s above the yau’o and about 15 ' below it. 

“'L'liis instrimieiit, e.xposed to llic' oj»en air in (deal- weatlier, 
Avill at all times both during the day and the night indicate an 
iriipre.ssion of cold. . . , Vc-tlhe etl'ect varies exceedingly. 

Jt is gre.ati’st while the sky lias a pure azure hue ; it diminislies 
fast, as tlie utiuosphcrc becoim-s loaded with spreading clouds ; and 
it is almost extinguidied when low fogs settle, upon the, surface. 

. . . The sensibility of tile, instniim-nt is very slviking, for 

tlie lk|nor im-.essantly bills and rises in the stem with every 
passing cloud. Hut the, cause of its v.'iriations does not always 
aj)])ear so obvious. Lender a fine blue sky, the sethrioscope 
w ill sometimes indiente a, cold of 5(1 ijjillesimal dc^grei's ; yet on 
other days, Avheu the air seems efjually hright, the etfect i,s 
hardly .‘50 '.”—P. 

'^I’he diilicultv here stated lias not been e.xplaim’d itnlil ijiiite 
recently. It appears to arise from the presence of invisible 
aipieouH vayiovir in tlie atniospbere, wdiicb interferes Avitb the 
radiation of heat, from tli'.- senfuvut bulb. 'Vhe action of vapours 
and gases on radiant beat bas Iss-n studied by umdem se.ie.nce j 
the results will be found uiubu- Diatuuumjvcy, K. O. S. 

AFFINITY [CjiKMK'Af. Affinity, E. C. vol. ii. eol. 775], 

AFFUSION, ill chemistry, the re]ieateil washing by w'ater, 
or other liquid, of a substance to cleanse it. In medicine*, cold 
Avat<;r primed or throwui on the head or sjdne, or over tlie liody, 
to act as a, shock, and so to i-ou.se a, jiatieut JVom liiinting libs, ami 
irom insensibility cause.d by the several forms of suirucatiou, 
or by «uch poisons a.s hydrocyanic acid. This mse, of cold 
AVtttor is known as cvfd affamion. [Poisons, E. C. vid. vi. 
col. 5t)B.j 

AETEFI DAINIP, synonymous with clioke-daui]), a lenu 
applieil to carbonic acid and otlier irrespirnble gases given out 
m I lie operations of mining. [Mfthyu, E. G. vol. v. col. (ill ; 
AtiNiNQ, E. C. vol. V. col. 670.] 

[Amanitink, E, C. S.J. 

AU-EDOIL, a crystalline substance obtained from liquorice- 
identical with usparagiu. | 

AUUEll, a word signifying dilferent kinds of cmbankinenlH, 1 
terraces, and earthworks, used either for civil or military 
purposes, and made of different materials, according to its time 
Atna purpose. It was called by the Greeks ckoma, and applied 


to the mounds raised over graves, and to embankments of rivers 
or the sea. In fortitication, it meant the rampart constructed to 
defend a city or fortified camp. The most remarkable Roman 
Agger was th.al of Tarquiuius Superbus, commenced by Servius 
Tullius, but finished by Tar<[iiiin. It extended a length of 6 or 7 
stadia, or about 875 paces, by 50 feet wide., on the E. side of Rome, 
from the l^rta Colima to the Porta Esquilina, or from the haths 
ol Diocletian to the Arch of (Jallienus, having high walls, and a 
ditch ol Jot) fe(‘t Avide and 60 deej). From it criminals con¬ 
victed of oHence,a punished by death were thrown lieadlong. At 
the commeiiccineut of the Empire it Avas coiivertetl by Maocenas 
into a iiromenade. Another rcmarkalile. agger Avas that of 
Th-usu.s, on the Rhine, destroyed by Civilis. lu fortified camps 
the agger was the trace, or ramparts, and made of earth, bound 
togetlier by braces or fascines. These camps had a ditch,/ossa, 
the ranqiarl , lUfijfr or vaUuni, made of earth and fascines, and 
surmoimted hy ])alisades, fudi rudea. On the vallum or agger 
were bulwarks and wooden towers, and the agger was revetted 
with turf or Jiai'dles. Similar aggers Avere made by Britons, 
(h-.rmans, and other enemies of the Romans, and some have 
.sn]»]tos<*d that they aa iu-c surmounted by lu’dgiis, bat traces of the 
same art*, not disco verable. in the numerous earthworks renoAining 
in this couiilrv. Tin* agger was also used for sieges, the. 
Egypliau monuments of tlu*. llhli dynasty, about ii.c. 1200, and 
the, Assyrian of Heimacherib, n.c. 720, having represeatutions of 
these iiiounds ca.sl, .against the Avail. The. Greeks and Romans 
u.sifd them in jilace of the parallels of modern military 
eiigineoTing. U]» iliese. aggers, which eoinmenced at a short 
distance from the walls, and were constructed in a perpendicular 
line, to the towers, Ave.re. rolled the. battering rams, catapults, 
and toAvers which lux-ached or overlooked tlie rampaits of the 
besieged. 'J'hey weiv made of earth, bound together by wood 
and tree.s, and having tlu ir sides rm etted with hurdles or crossed 
trniiks of tree.'. To riipel the attack, besides sorties and other 
means, the besieged rabed other aggers Avithiu the walls. 
Gavar made, in one of bis sieges an agger ‘.ID feet high and 330 
f<-et Avide : and other reiiiarkabJe one.s, such as lliat of Alexander 
the Great at the siege of Tyn*., those of the sieges of Veii, Ale.sia, 
Aiassilia, Gartluige, baodieea, Heraclea, and .lerusalein, haAm 
heeii i-ei-urded. 'I'in* AggeU’ alf;o ineaut a raised road like tlie 
railway emhaiiknn at, wiiidi passed through a A’alley, and was 
raised to the level of the adjoining ground so as not to be 
eommaiided by it, tiie. principle of Ronifin roads being to be. 
straight and level. 

(lierodotus. i. !)6 ; iv. 71 : Diodorus, i. 36 ; Tacitus, ii. 24 ; 
iii. 21, 23; Livy, i. 11; Pliny, A. II. iii. .5, 0; Suetonius, 
(U/i;/. 27 ; Liman, iii. 3!M, 1.55 ; iSilius Ital. xiii. 109 ; Gaisar, 
vii. 72 ; Auii. 9 ; Kolard in Polybius, ii. 210.) 

AGON, the name ol a game, contest, or trial—generally 
apjdied to the four Koleinii games of Greece—the Olympic, 
J‘yllii.iu, Nemi-nn, and islhinian,—but also used Rir all inferior 
and -local games and contests. The principal contests were 
rtiiiiiiug, chariot and horse races, disk hurling, leaping, 
Avri'.stling, boxing, and musical, but witli Tuany varieties in the 
jierl'onnance. The term ,'ilso ajiplied to local games or individual 
and other trials of skill, surlx as contests of drinking the most 
Aviiic or eating tin- greatest (juaiitity ; or of heauty, like the 
modem shows ; also cockfights, kissing, and such minor diver- 
ti‘>us. The. athh'.tes and others who contended were called 
AgonisVoe, and the rewards wa-ve either Aueve crowns, as in th<*. 
solemn games, or more substantial ones, athla or prizes, consisting 
ol' armour, lvi]Kid.-(, sIiiau-s, suin.s of money, and prize, vases or 
ciijis. Ill most cases the. honour and a trilling decoration Avere 
the .sole rcAA’ards, betting great sums of money and. other solid 
oi- (aminiercial .'uh’nntages not entering into the spirit of the 
Gn*ek.s. These g.-unes, whicli eunimenced at the time of tlie 
siege ol' Troy, were continued in the Greek cities till the 3rd 
century a.T>. 

(Bos, (hreiau. Anthfn.itlc.fi, 8\m, (’ainbridge, 1832, p. 5.5 ; 
Krause, (thjmpiit, Hvo, Wii-n, 183.8 ; Thnniamif, 8vo, IfalJe, 
183.8; Hrllmira, beijr/.ig, 1841.) 

AGoNlC LINES, imaginary lines on the earth’s surface 
where, there is no declination of the magnetic needle. There are 
two .such line.s, one of whic.h passes over the Aniericau and the 
other over the Asiatic continent. Tlie.si* lines run N. and S.,but 
not in the counse of meridian.s. Their position is not fixed, but 
is subject to sensible change.s in long Intervals of time. 

AGORA [Foudm, E. C. vol. iv. (’.ol. I7(lj. 

AGORAN OMOS, the name of a Greek magistrate, whose func¬ 
tions generally corresponded to those ofthe Roman osdile, although 
they varied in different cities. In some they were like, those ol 
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furrow horse, and that llie difference increase's with the increase 
in the depth of tlie furrow slice, and as the breadth of the furrow 
slice increases with the depth, it follows that not only the breast 
of the ploiyh but the implement generally requires its capa¬ 
bilities to be increased t(j perfonn the inerciase of work. 

Fitj. 2 is an engraving of a plough and team of the Messrs. 
Itansonies, Sims, and Head, lj)swic}i. At Newcusth?, 18G4, and 
beic«‘ster, ISfiS, this firm obtained the first prize for the best 
“ dee]» land wln-el plough exhibited. At the latter trials the 
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the censor mid curators. They Avere ten in number at Athens, furrow horse, and that the difference increases wdth the increase 
were chosen by lot till the Konmn period, when there W'cre only in the depth of the furrow slice, and as the breadth of the furrow 
two ; seven at Sparta, Avhere lliey held the ollice for life. In slice increases with the depth, it follows that not only the breast 
other cities of Asia Minor and even at Olbia, in the (liersonesns, of the plough but the implement generally requires its capa- 
there were Agoranomi. "I'hey presided over the purchases of the bilities to be increased t(j perfonn the inertiose of work, 
market and retail dealings of all ailicles but corn, wdiich was Fig. 2 is an engraving of a plough and team of the Messrs, 
regulated by th(^ Sitojihylnce.^ ov corn meters ; the wares brought Ransome.s, Sims, and Head, Ijiswicb. At Newcusth?, 18G4, and 
in, the licences of foreigners, certain duties, and bargains were Leiec'ster, ISfiS, this iirm obtained the first prize for the best 
under their control. They insjiected the (jualiliies of the. goods, “ dee]» luinl wh»‘el plough exhibited. At the latter trials the, 
and the accuracy of the weights and jueasure.s, .and arbitrat<-<l 
between huyers and sellers, and inflicted slight jnuiishments, for 
which they carried a whip, on fbr('iguers and slaves, while for 
graver ofl’ences tlicy held a coxirt. Their names occur on weights, 
and terra-cotta anqjliorjr. 

(Dionysius, Ital. Ant. liom. vi. !K) ; liockh, Cnrjt. Jusrr. i. li;), 

1058, 1112—25; Ithcin. Mnx. F. h\ ii. 1.50, xiv. .520; J)e I 
mosthenes, Vtmtrn Tiworr. 7:15, 112; t'ontra J.vplin. dot), 1);. 

Aristoph. Ac/. 72 J; Meier, AZ/iWo /Vo*.c.«, MO.) ' | 

AGKICULTUHAL IMPLEMKNTS AND MAGIllNERVi 
[E. C. voJ. i. col. i:iOj. 'J'lic* inqu-ovements jiiade in this depart- ! 
ment of farm stock since 1 m5s are partly i»\ new invention, | 
partly by a greater a|)plieation of iniprr)v«“d niaehinery in tli(“ ! 
manufacture, tliereliy turning out suj)erior maebinemade articles 
at a lower price ; and jairtly by the exleiiih'd use of iinprove<l 
implements of a pHt)r dat(*. An imnnuise ea])ital is now in- , 
vested both in tlie manufacture and use of agricultural inqdc- i .•-U:u.s.,ine-H Drop-Lnui Wheel f]n„;:h. 

ments and mactnnery Ity im])]emeTd. makers ajid fanners, and . 

If increasing. [ItnuAr. UeoNOMY, ■ jmiges make special rcfereiKa' in tin* j('})ort to the excellence of 

.-I* ^ .1 r .... ' the work (huic hy thi.s irnitiement, and to tlie importance of Urn 

/■IN ^ fanner may l»e classilieil .as lollows : inijn-oved ]»h)n",h Avheels constructed on tlie prinei])le ofcarri.age, 

(1) linage implements, as ploughs, harrows, scarilietv, grub-, ^^lHa•ls, exhilnted for the first time, and which eirectu.allv koei> 
beis, oroudshave.s, cultivators, rollers, clod-crushers, and land- i out <lust from tlie axles, and tlie axles at tlie same time well 
pressers. (2) iinplemenls ot cultivation, as seed and manure Tin* beicestev iihmgh is ciiiuilile of turning a furrow 

driliH, norse-hoes, etc. (4) Jlarvestiug implements and macliiues, slice from nine to Iwelvi* im lie.s deeii; and its special merits 
us mowing and reajung machines, horse-rakes, liay-nniking : are, tirsi, tin- command which it has in turning .and laving the 
imichines, drying mmdnnes, and a]q.aratus, &c. (1) Machines furrow slice ; and, second, the lightness ot the draught Veii'nired 

lor preparing produce lor market, as .steam-engine.s, threshing | to hiuil it; il.ala which ]»rove the soiimlness of the juinciiiles on 
and dressing machines, &c. (.5) Machines for preparing iood for ; -which it is constructed. J-br |.loughing heavv siin-l.aked clays, 

cattle,^ as tnniij)-ciitter.s, chall-cutter.s, cake mid corn hniiscrs, | (|„, i,„],],.ment. reijuires to he made stiong, ami is liaiiled hv four 
steaming npnaratus. (fJ) Dairy iitcnsil.s. (,) Jtriek and tile or .six houses ; but for liglil, sandv, ami frialih* land a two-horse 
inachinefl, kilns, cSic. (8) .Sleam-ciiltniv impleiiicjits, &c. (!)) iLaim will jdough nine inches (lee’p. 

irrjg.'ition and waiting machines, Ac. Another ]*lough of the Messr.s. Raiisoines ( p\j, ;i), with a Avide 

TlLLAfilO ImIM.KMK.STS. 

The la.st competitive, trials of this class of iinpleinent.s held hy — ^ 

the Royal Agricultural Society of England wen- at Lei(-.ester in 
18(58, and the following illu.strati-(l description of firize ini)»lc- 

moiits vvill show'the improvements cllecteit since the trials at V. H 1/ 

VVarw'ick, I85P; at Newcastle-upon-Tyne, 18(54; and at tlie ^ 

annual trials of local agricultural societies u]» to the close of 

Plnughs. l^Ic.ssrs. .T. ami E. UowanTs general pnrpo.ses Avheel j-'v. a.-I 0 uis«ti)(.'s I'.uiii;,' IMoii-h. 

plough (///. 1), which gained the lirst ]>rize in its class at New'- 

cuatle, 18(54 ; and Leicister, 18(18 ; lias recently been imj»rove<l hreust and broad share for f iirnirtg a sli,allow fui’i'ow* .slice from 

bmrteen to sixteen inches wide, is only adajded for .spei'ial 
]»riictice, but all the more iiece.ssary and useful wlu‘re required. 

The new <ligging jilougli of the Messis. Jlow'ard, of Iledlbrd 
“ (fig. 1), is ill every resiiect like their eommoii idouglis, xvith the 


I'iff. —lluiis.tinc’ri Di'op-liuiil Wheel l’]iiii;;h. 

judges make special rcferenci' in tin* jcjiort to the excellenci? of 
the work done hy this intjiiement, .-ind to the import.anee of Urn 
imjiroved ]»lou;',h Avheels eoinstrucled on tlie principle of carri.age, 
wheeds, exhibited for the first time, and Avhieh elfectnally kee]> 
out elust I'roni tlu' axles, and tlie axles at tin? same, time well 
lubricated. Tlu* beicestev ])lougb is capalile of turning a furrow 
slice from nine to Iwelvi* im lu'.s deeji; and its special merits 
me, first, the command which it has in turning .and laying the 
furrow sliee ; and, second, the lightness of the (Iranght j-eipiired 
1o hmil it; (I,ala Avhich ]»rove the soundness of the jiriindjiles on 
Avhiidi it is constructed. Ibr |iloughing heavy siin-liakeil clays, 
(he inqilenient. reijuires to he made stiong, .ami is liaiiled hy four 
or .six Imrsc.s ; but for liglil, sandy, ami frialde land .a two-horse 
team wall ]>longh nine inches deep. 

Another ]»lough of the Messr.s. Ransoines ( //;/. w ith a Avide 


-Itanseinc's P.uiii;,' IMmi 




iips? 


I'y an additional patent for boxing and tiglitening the. leAmr neck 
-o as to facilitate the adjinstmeiit of the. jiitch of the. share, to 
inen use strength, and reduce friction, Avear and tear, and draught. 
i)illerent breasts are made to suit diflerent soil-s, and for light 
land a lighter plough is made on the same design. General 
jiiirpose ploughs are now requiivd to plough from an inch to 
three inches deeper than they W’cre twelve ye^irs ago ; and this 
has given risi' to a corresponding alteration in the design. Thus 
it AA'ill be seen from the w'hipple trees and braces in the hauling 
of the team that the laud horse pulls at a greater angle than the 


Fijr. 4.—Ilow.ard's Digging riough. 


exception of the skeleton breast, wliicli, in turning over the 
furrow slice, breuk.i it up into fragmentary pieces, thus leaving 
the land much more exposed to the Aveather than in ordinary 
ploughing. On this account the implement is used in breaking 
up stubbles in autumn that require exposure to the winter frost. 
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Fig. 5 is a cut of the J\Icssrs. Ransome’a digging plough. What 
has been said of the preceding implement applies to it—a digging 





breast being substituted for the close breast of /g. or any f)f the 
otlier Ipswich ploughs. I’he shelelou breast (liUers from th:it of 
fi'g. 4, and will Jeiua' the furrow slice more rouglily brohen behind. 
Rut other ibrrns of digging lirea.'.ts are made to both jdongh.s as 
required. 

The Messrs. Howard’s subsoil plough (/o/. (I) which gaiiu-d 



the first prize at the* Leicester tiials of flic Royal Agricultural 
tsuciety in is a iloulde subsoiler, with a liiindle to each 

beam, and the handles (not shown) are like iIiom* of /’’//. ], The 
roar subsoil may be removed, and a eoniinon 2‘h‘'>gh body 
attached, when the inqdeinent will both jtlough and subsoil—Ih'e 
subsoiler loosening tlu' bottom of the. fiin-o\v behind llie furrow 
horse. 

In the siihsoil i>lough of flu* Me.'srs. Raii.'-ome (//g. 7), which 
gained the second prize at Leieesicr, the liamlles (not 



T'l;.;. V. --Il'iUMiiinc’". SiUihnU P 1 ihh{ 1 i. 


shown) are like those of/d/, 2, and the (hawijig evjduins the 
simjdc mechanism of the prineijial juirfs, Jf, is a single, sub- 
soilo.r, a jiowerJ’ul implement, and, with Jig. (>, stood the severe 
trials of Leicester, when all the other subsoil ]iloughs tried bad 
to succumb. 

Fig. 8 i.s a cut of Howard’s ridgiiig jilough, with marking ap- 



Fig. 8,—Howard’s Ridging Plough. 

poratus attached, for setting out the width of the ridge. The 
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breasts expand to suit the different widths reijuired by the 
different root crojt.s grown, ns carrots, turuijis, potatoes, &c. 
When earthing up such cjops, or wlicn r)peuing water furrows, 
the setting-out aj)paratus is removtid. The handles (not shown) 
are like those of fig. 1, 

Fig. 9 is a cut of Ransome’s ridging and moulding up jdough. 



Vifi. !• R;ins<ini/ ',s 


M hen u^;cd fbr till'former juirpose a marker is attached, as in 
Jig. for seffiiig out Ihe coiir.-u* of the next funuAV. 

Howard’s jHitalo-rai.dng plough (Jig, 10 ) turns up the tuheis 



Kiu. 10 -■ lluwurd'H riil.vto-riiihiUB I’fouBh. 


more siieeesr.fully lo the snrfaco, and does less injury by 
breaking, than Mie fork. Some jirefer it for moulding ]•()- 
tatoes, as it leaves tin* eariJi more lighfly about the plants than 
Jig.';. H and 9. It may also be used in ridging upland in autumn 
lallowing, so as to Jeavi* it ojieii and wi'll exposed to the winter 
frost. 'I’lie part.N not shown are like those oijig. 1. 

Fig. 11 is a cut of Itansonie’s potato-raising plough. The 
drawing explains the difference of mechanism between it and 



Fi^. 11 lauuMdtiio’.s T’otiif o-ralHinff I’lmiglj. 


Jig. ]0, the ]ieen]iar form of llie skeleton breast being designed 
to sjilit ojten the ridge and throw the. ^lotatoes more nbrujitly 
on either side, out of the way. In other resiiects it may be used 
for earthing up and autumn fallowing, as jig. 10. Different 
forms of skeleton breasts may be ajipliod to iiotli jiloiiglis. 

Double-furrow, or gang ploughs, and one-way-furrow ploughs 
will be noticed under I’uoL'Gini, E. U. ; paring jdoiiglis 
under Pauino and Ruuning, E. C. S. ; and steam plou;.,h3, 
including trenching and digging ]dougha, under Steam Cul- 
TUllK, E. ('. 8 . 

Ec'AiiiFiP.im, GnunuKRH, and Gultiv.mors. 

Bentall’s improved cultivator {fig. 12), Avliicb gained the fir.st 



FIb- 12.—Bentall's Cultivator. 

prize ill this class at the Leicester trials, 1868, is cither a culti- 
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vator, Lroadsharfi, grubber, or scarifier, fic.coj-ding us tbe franji; i ■ 
fumislicd. The Irout bt.rly shown luay als(» be used for subsoil 
iug, but for this ]mr])OSf jt is inferior to ftjs. (5 and T. Bn' 
used either as a cultivator or hnjadshare its merits stand high. 

Clay's cultivator (.////. JIl), which gained the second prize at 
Leicester, 1 bU8, is a new inipleiuont of established merit, and, 



1::. ''l-iy'- i 


like the last (/if/. is eidicr ;i ciilti;afor, broailshaie, gjublK-r, 
or fie,arifi(“r, uceording as il is liirnislied willi ^ hares .mihI adjusled 
lor Working. It will be seen from flic engravings that the rui- 
vature ol the tiiu's ol’/a/s. and I.'i is siniilai', anil ilesigned to j 
bear tlje gnvitcst strain, niul ai'cordiiigly fhiw alone .stood the 
severe test of the. Leicester trials. 


ilAiiuow,'-;. 

UowiU'd’s zig-zag harrow.'. (Jit/. 14) gained the first at 

Leicester, JHfaS, and an* till'lie.sl ii.arrow.-now in use. The en¬ 
graving exjdoins llicir gejieral meeJiani.sni. It. will be seen that 
they have dianght-hooks at both ends, so llial the team and 
wliippli'tree can be unhooked IVoin the one end and liooked on to 



the oilier, tojirevent harm in turiiing at the lieadland, wlien har¬ 
rowing in seeds and the like, in wlioat, i^e. The more reeei.t 
iniproveiuents I'on.-ist in the li.\ing of the teeth in the frauu-s so 
as to ])revent their gelling loo.-e, 

Humniater's chain harrow (]latent ns inijiroved by the 

Messrs. Howard (//»/. lb), is eomposed of three-tined radial 



link tripods, with ring connexion. The tines are round(‘d olf 
on the back, and have case-hardened jiolnts; they are longer 
on the one (side than on tlie other, so that by turning the harrow 
over, Ol' upside down, it may be worked one of four way.s, a.s the 
land reiiuires. Thus it may ho worked two ways with die long 
tines, one way with the rounded olT side backwards, and the 
other way with the roundcdd off side forw’ards, and two ways 
with the short tines, in the same way tis with the long ones. It 
is a most eflective implement for grass lands. 
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Ji.Ol.lj:»t.S, CnOD-CBUSlIEBS, and LANU-rRESSEUS. 

A water-hall.ast roller has recently been patented by the 
Me.ss?'.s. Amie.'j and Burfonl, of Petei'horongh. It i.s made on 
two plans, the onii with tAvo or three wroiight-iron Avater-tight 
cylinders, for turning at the land’s end, in the. ordinary way ; 
and file other a single wrought-iroii cylinder, with turntable 
frame, by ine.'iiis of Avhieh the team at the. kimr.s-eTul turn.s the 
.‘^•liaft.s, aiiil Ihiis liauls the roller the. opjiosite way. They are 
made of various sizes, from a garden-roller up to lu'avy grass¬ 
land and road rollers, 'flie, double-cylinder roller, Avhich gained 
the first prize at thi' lieicester trials, 1808, Avas 24 inches in 
diameter, by 0.) lee.t long, and weiglutd A\lien empty, 11 cwt., 
and Avbeii full of Avater, 22 cwt. A large, siugle-cyliuder-roller, 
wilb turnlable frame, aaus 3!. feet in diameter, by 4^ feet in 
length, and Aveighed einjity 40 cwt., full, 70 cwt. By removing 
a bras.s ]»lug llie Avater is put in, or the c.3'linder emptied, in a 
few Tuiiiules, .so lliat tlie roller can be Aieiglited as the land 
refpiire.s. 

I'/eiZ-ivWicyivf, .‘-ince the expiry <if tile original jiatent (Cims- 
KilJW). h.'ive been improxed by ililferent ])l;u)s ol .serniting llu: 
ej'uslimg cylinders, and by making ex'eiy allern.nte cylinder of a 
larger di.'inietiT, loose, and e.xcenfj'ic, on flu* axle, so as to ,acf uni- 
lonnly willi tlie ofher.s in ern.shing, bnt .sell-cleansing, l>y rit-w}' 
above them on the iipjjer siile. gVnotlier ]»l.'iu is to ]ilace thin 
(li.sc.-rings betwi'cn the serrated cylinders, 

77n' rnsH-irhn I. liofl'r <iin( ('(oil-rritfilicr is a ( oiubination of 
till' two preceding, 'I'luis one imjileinent is coni])os('d of a series 
of Avbeel.s, with Avedge-.-lia]ied rirn.s, revolving separ.'ilel_y on an 
axle. Another has a tliiii scirali'il edged AvJieel, between the 
smooth ones. Some ar*'.'-elf clt an.’ing, on tlie ex.cen1 vie principle ; 
otliei'i, Avitli siiioolli siirfaces, have serajiers. They ari' designed 
bolli for cnisliing clods and killing w iiv Avonn and grub. When 
rolling coin it i,s an ellective im])Icnient, 

L(niil-j)ratmr>i have been imjifoved in various Avays, as by a 
.'ingle jue.ss wlie.el to a coniuion plough, and by alleralions in the 
shape of till' ])resser wheel, Avilh a, view to iiiciease it.s efiicaex. 
'fhe increa.se(i use of jt.'iring ploiiglis, skim-eoulters, drag-chains, 
and imiirovi'd iinjilenn nts and tillage generally, is, Jiowever, 
dimitiisliing, the prarlice of ]anil-])n'ssiiig. 

Iniproveunnls elb'cted in tlie other c.lnsse,. of implements 
and machiiierv IVoin 2 to i), specitied in the outset, Avill be 
noticed under their je.spective heading.''. 

AG HI CULTURAL STATlS'l'Il'S, iscs, and ]87o, 

so far as comph'ted. | K. \ol, i, col. ]4s. | Por the United 
Kingdom, the total nnmlier of aere.-i returned to the Statistical 
|)e[tarfmi'iil of the Hoard ol Trade, as under all kinds of crops, 
b.ire lallow, and gra.s,s, Avas in JMiJ), against 45,052,54r> 

ill I8().s, showing a dill'ereiice in favour of 1801) of 44:3,701 acres. 

Of the total acreage rel.inned in JKO!), thi'i'e Aven* under corn 
crojih (incinding l»e:in.s and jteas) 12,1)00,089 acres, of Avhich 
!),7;»,SjO;i7 avi'Iv in (livat Hrilaijj,and 2,2o?<,548in Ireland ; under 
green evop.s (including jiotaloes), there Avcri' 5,000-:302 acres, of 
whicli 575,007 were in Great Hrilain,iiud 1,409,264 in Ireland ; 
under bare fallow tliere were 7til,072 acre.s, of Avhich 738,830 
were in Great Hritain, and 20,084 in Ireland ; and under grass, 
tliej'e Avei-e of rloAa'r and otlier gra.s.se.H from .seed, 5,149,552 
acres, of wliicli 3,118.720 Avere in Great Britain, and 1,009,800 
in Ireland, and of jiermaneut pasture there wei'o 22,811,281 
acres, of wliieh Great Britain had 12,735,897 and Ireland 
10,040,877 ucre.s. 

TJie acreage nndei' corn crop.'; as returned in 1809, was di¬ 
vided betAveeii the dill’erenl kinds of cro]i.s in the. following 
manner : In Great Biilui)i of the total number of 9,758,037 
acre's diwoted to corn cro]»s, ;},0.8.8,:i57 acri's, or nearly 38 per 
cent., were under whe.'it; 2,2 .jJ, 4SO acre.s, or 23 percent., were 
under barley or here ; 2,782,720 acres, or 28 ])er cent., Avere 
under oats; 04,099 acre.s, or O'O ]H‘r cent., Avere tinder rye ; 
575,204 ucre.s, or nearly^ 0 per cent., Avere under beans; and 
390,177 acres, or 4 jier cent., wci'c under jieas. 

In Ireland, the land under coi’u cro]).'i was vary differcntl^’^ 
a])port ioned. Of a total of 2,207,1)70 acres, Avheat was grown 
upon 218,117 acres, or to the extent of about 13 per cent. ; barley 
upon 223,338 acres, or 10 per cent. ; oat.s occupied as many as 
1,084,788 acres, or 70 ]ier cent.; and rye, beaus, and peas 
together only amounted to 18,727 acres, or barely 1 per cent, of 
the land under com. 

As ivgards green crops, the. following are the results for each 
kind of crop in 1809 :—In Great Britain, of a total of 3,675,067 
acres, 685,211 or 1(5 per cent., Avere. returned as under potatoes ; 
2,171,526, or 60 per cent, as under turnips and swedes j 292,742, 
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or 8 per cent,, as under mangolds ; 14,344, or 0*4 per cent., as 
under carrots; 14ri,2r)l, or 4 jier cent., as under cabbages, 
]cohl-rnbi and rape ; and 3()5,!)i)3, or 10 per cent., as under 
vrtclies, lucerne, and any oilier gn.’en cro]), except clover or 
grass. 

In Ireland, of the total ol‘ 1,469,2(14 acres under green crops 
in 1869, 1,041,837, or 71 per cent., were under ]>otatoe.s; and 
322,231, or 22 per cent., were uiKl(!r turnips and swedes. 

Upon comparing the returns of 1869 with those of 18(58, the 
total acreage und<*r corn crojjs in Great llritain shows an increa.si! 
of 324,505 acres, and as conipan'd with 1867, the in(*Tea.s<’ in 1869 
is as much as 473,257 jK.Tes. 

The acreage under wheat in Groat Britain sliow.s.-in advanco in 
]H69 over 1868 of 36,232 acres, hut in 18(58 Iheri' av.is an inojvase 
of 284,219 acres ovia- 1867. ISarltw shows an incri'aso in 1869 
again.st 1868 of JOO/KIO acres, which is only a recovery tin* 
decrease in 1868 as conmarod Avitli 1867. Oats liavt“ not \aried 
iiiucL in acreage in the last three years, l»nt in 18(59 Ihere is an j 
increase over 1868 to the extent of 2.“),000 acr<*s. Beans had a 
larger acreage in 18(5.9 than in 18(58 hy 45.000 acres, and it was 
in (.‘xcess ol' I he acreage under liiat <to]) in 18(57. I’eas wcjv 
grown upon 100,000 inmv acj'cs in 1S(;9 than in I8(;8, and 
altJiongh tlic acreage under jjeas Avas suialli-r in 18(58 than in 
18(57, the acreage in 18(59 is Jiiiich ahovc that in 18(57. 

In Ireland ill 18(59, as c.oinjiaii-d willi (868, there Avas a small 
di'crease in the acn-age under wheat: an im reaso of .3.5,000 
acres in liarley ; ami a, decrease id' 15,00(> acres in oat.-'. 

'flu' gi’di'ii crops in GiA'al Britain occiqn’ed a. larger total acn*- 
agi‘ in 1869 than in 186S hy 1,89,000 aert*-!, and hy 7(5,000 acres 
Ilian in 18(57, d’heri' is an iiien'asi* in the u<-reage nmler i'aeh 
kind of green cro]) in 18(59. Potatoes were more largely grown 
than in the Iavo ]»revioiis yeais; tlu' iiicreiiM* of a«Teage in 18(59 
hidiig 43,000 acres over 1868, and as much as !H*,000 aiua's over 
1867. But. till* ac.i'i'age under ])otaloes in Great Britain i.s still 
only a litth' iuoia' lliaii one liall' ol’ the extent, o! the laml d<‘Vo1ed 
iu that crojiiii Ireland. 

As ri'giirds l.iiriiips and swisles, IIm* aiTeage has vaiieil hut 
litlli' in the, la.>t three year,-. In J8(i9 then* is an increa.-.e i)ver 
J8G8 ol'6,000 acres, hut tlii' total is hi-low what it was in 18(57. 

Till', cultivation of mangolds ine.rea-'etl largely in l.sco ; there 
was an iiii’n-a.-e ol'455,000 jcres over I8(5.s, ami o\er 1867 tlie 
smaller tlmiigh still coimideralile additieu of .“l!,ooo aeri s. 'I’lu' 
aet'e/ige uiidej'earrot.s is .--m.dl, and lie- tliielualion.. I’lom _\»ar to 
^earan; not ini])orlaid. 3’he <'ro])s ol' *',d)l).iges, kohl-iMld, and 
rape are classed logi'lher, and show a larger acj'eage in l.s69lhan 
ill 1868 hy 550,000 acres, hut oai'I' I.S67 the iiicrea.-’C i,^ not. more 
Ilian 11,000 aci'i's. 'J'he acreage umlei' a etches, lm-eriie, ami any 
other grei'ii ci'oj), ('xeepi, chivei' <ir gnus, in 1869 is large r than in 
1868 hy 61,000 acres, hiil it is (u low the acn'uge in 1.8(57 hy 
.58,000 acres, Vi-lclies or taii s are the most, largely ciiltivatial 
of this class of cro])s, ami the acn age under tlu-m w'as gn'iitm' hy 
18,000 aei'i'S in 18(59 lliau in 1868. 

The acreage under ])ol:i(o(‘s ami oIIh-t grt'cn crops in In-land 
in istitj dilfeis lull to a .small exO-nt from wJiat it wa.s in 18(58. 

'file. rjtJier crop.i to he noticed are llax ami ho]).-. In Great 
Britain, 20,923 acre.s AVere I'i-tui ned a,s under llax in 18(59, again.st 
17,5451 aere.s in i8{i8. This crop is cliielly groAvn in I’lngJand, the 
ai reagi' under (lax in Wale.-i and .Scotland heiiig hnt .small. Jn 
every coauly in Knglaml soim*. acn*i of land art' Tel.iirm*d us 
under llax ; hut it is cjiily in the eoiiiilics of Vork, Lincoln, 
Sull’ulk, Noirolk, Camhrii’lge, Somerset, and Dorset, that llm 
acreage of the crop Avas ahovi' or about 1,000 acivs iu 18(59. 
Flax is not nearly .so exliMisively i’ultivateil in Great Britain as 
in Iredaiid, Avkere 229,000 acre.s Avere under that crop in 18(59. 

The acreage uinh’r hops in England, to Avliich division of the. 
kingdom the. cultivation may he siud to he euiitiiieil, is returned 
in 1869 at (51,786 acres, against 6 1,4.55 uen’s in 1.8(58, the decrease 
being attiihuted to the prevalence ol low ])ric,<-s for 1i<)]m. About 
two-tliirds ol'the. afTeage umlei' liops i,s in tlie comity of Kent. 
The ot.lier i'.ouuLie.s in Avliicli Jiojis are planted to any e.xli.'iitare 
Sussex, Hereford, Wm'cestm', Hunt.'^, ami Surrey. 

The quanlily of laud under hare fallow in Gre.at Britain in 
1869, is less hy 220,000 acl'e.s than it avus in 18(58. 

The acreage. Auider permanent jiaslure in Great Britain shows 
an increase ill 1869 ol 599,000 acres over 1868, ami of 768,000 
acres over 1867. 

Tlie numhor of horses in Great Britain has only been ascer¬ 
tained .so fur us they are in the posse.ssioii of occupier.s of laud. 
The total number so returned Ai])on the 2.51 h ol .Tune, 18(59, 
was 1,461,000. It is estimated that there may have been at the 
«aine date an additional number of 500,000 horses in the me¬ 


tropolis and other toAvnis. The total nuiuher of horses in Great 
Britain would thus amount to about 2,000,000. The number 
of horses rtiturneil for the toAvii and couuti’y districts in Ireland 
in 1869, Avas 528,201. 

As reganls the live stoi^k used for food, there was a decrease 
in the number returned iu Great Britain in 1869. The number 
of cattle and sheep avus reduced oAving to the failure in 1868 of 
turui])s, and other de.scriptions of autumn and winter food. 
The number of pigs was greatly h'ssened, diiefly in conseq^uence 
of the c.OTitinum dearne.^.s of corn, but in some parts of the 
country tin ;re Avere lo.s.ses from di.seasi* in t.hc winter of 1868. 
Gattle .show a reduction iu (Jieat Britain of 119,000 in 1869, oa 
compared with 18(5.8, hut the miml)er in J869 is 320,000 aboA^o 
the nimibiM- of 18(57. In Ireland, the iinnihcr of cattle in- 
crea.si .1 in J8(59 ovi-r 18(58, in which year there aa'us a decrease 
from 18(57, 

The number of sheep iu (Iri'at Britain is less by 1,173,(‘00 in 
18(59 than in 1.8(58, but the number in 18(59 is larger hy 619,000 
than it wa.s in 18(57. Iu Ireland there were 171,249 few^er sheej) 
ill 1.S69 tli.'Ui in 1868, TJie ditl'mence in IIk^ j'elalive rumber 
of.sIiccj) and c;ittle in Great Britain and Ireland is very great. 
To eAta-y head of cattle there are in Great Britain about 5^ 
.sliecj), ami in fndand Ij sJjeej). Gatlle are, Jidavi ati’, kept in 
larger numbers in Iridaiid, in pj'oportion to the acreage, than in 
Gre;it Britain. 

The ileereusi* in tiit‘ iiiimhm’of ])igs in Great Britain is .378,000 
ill 1.8(59, as eom])aivil Avith 18(58. Tlu-n* was a much larger fail¬ 
ing off in 1.8(58 as eompar<-d with 18(57, Tlie clift’ereiice hetween 
18(5.9 aiiil 1867 i.s rather nioi'e Ilian one million, which i,s 
eipiivalent to .i diminution of 5)5 })er (unit, in the number of 
pigs in Gre.at Britain in two yeav.-i. The number of j)igs kept 
ill l.o\vii.s, ami by cottag'm’.s hav ing less tlian one (juurter of uu 
acre, of land, are not iiiclmh il iu the jetiirns for Great Ih’itaiii. 

'J'lm.re is an increasi-of 219,781 ]ugs iu livliuid iu 1869 as eom- 
])ared Avitli 18(5S, hut this is not equal to tlu‘ decrease in 1868 
as (•i)iii|)ared witii 1867. Pig.s are gciii-rally siip])i)sed to be very 
jimimroiis in Irelaml, l)nt the a\erag(‘ numl)ei’1o every 100 acres 
of oi'c.iipied laud di He is hill, litth' ill fi'elaiid from wliat. it is ill 
Great Dritain. 

Ill the ('t)li)iiies ii))()ii the. coldiiieiit of Aust.rali.i, according 
lotlii' Iat.e>l return <, llmre AVefe under corn t'l’ops 1,310,000 acre.s, 
of whii'li 1)91,0<>0 ai'tes were umlei’Avla-al. South Australia and 
VTcloiiii, 5.')(»,O(i0 ;i<Te-i ill till' forimT, aiid 258,000 acres in the 
lalU'r ci)!oi)y. 'flm viehl of w heat, is liable to very gri'id. varia- 
tii)iis ill AiistiMlia, 

The mimhir of ealtle returmil in 1.868 is 3,515,000 for 
Au.sli’idia, ami ahont 100,000 for Ni’W Zealand and Tasmania. 
Tlu’ mmiher <4' f.litc]) i.s veUinieil at. 37,4 11,000 for Aitsiralia ; 
.8,11.8,000 for Ni'W Zeahiml, a.ud l,742,0i>0 for 'rastriania ; making 
a total of 47,600,690 as (lie stock of sheep in the Australian 
eoloiiii’S. This tulal as conqian’.l with the iiumher given in the 
eoloiiiul rein llm for 1 .867, show.s (he hugi’ increasi’ of 4,000,000 
sheep in one year. The. lale.sl vetiirii for the C'ajie of Good 
Hope, in 1.8(55, shiiw.s (hat at that, date tliere were in that 
colony as m.’Uiy as 692,(>00 catth;, ami 9,851(5,000 .sheep. 

Gomp.-iiing the .slock oj’ sJu-ep at the dates in lhe.se return.^, 
ami llie quantilie.s of avdo) exjiorti’d from tlie I'ojoiiie.s in 1867, 
there i.s a very near agreeme.iil hetAVeen Australia, arul the Ga.])e 
of Good Hope ill the average wa-ight of AVuol exported ])er lu.’ad 
of the. .stock of sliei’]). M'ho average is 3'75 Ih. for Australia, and 
3-(55 Ih. for the (Jjijie of (luod lli)])e. 

There are 3,.800,000 pr()])rii’t()i s of laml iiTErance. The number 
of agricultural holdiiig'i in 18(5(5 was 5), 226 , 000 . ()f this number, 
more than oni’-haH', or 5(5 ])er eenl., has less than 12^ English 
acre.s of land. 'Plm iiver.age e.xtent of a.ll Hie lioldings in France 
(exclusive of fore .sis and woods) was 26.1 ac,re,s, which is as nearly 
as j)Os.sihle the same a.s the avi-rage of all tlie lioldings in Trehinfl. 
The number of h’a.se<l farm.s in I'Taiice in 1802 Avas 5(58,000, of 
Avdiich 17 per cent, were leased for tliree y(‘av.s, 25 ])er cent, for 
0 years, 51 ])er cent, fur 9 years, and 7 pc’.r cent, for more than 
9 years ; iUid it is stated that the best cultivation i.s found in 
di.-4ricts in Avbicb farms are let upon the loiigv.d. lease.s. 

The number of i-e.'qiing machines (nii])h)yed in the United 
States in 1866 was estimated by Mr. Gould, I'oinicrly President 
of the Agricultural Society of the. State of IS eAV Vork, at 210,600, 
and the number hoav iu use is believed to he much larger. 

The product of cereals in the United Slates in 1808 is stated 
to have been 1,450 millions of luisliel.s (Winchester measure), of 
Avhicli 906 million bushels, or 62 per cent., were maize ; 255 
millions, or 18 per cent., wi re oats; 224 millions, or 15 per cent., 
were wheat; and 65 inilliona, or 5 per cent., were barley, rye, 
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and biick-whoat. Tlio consimijitiun for Iminan food, e»liinatod I Further details will he fouiul under the headings of Gheat 
at 8 hiishfils per head (d’llie jKijiiiJation, is 312 million Imshels; | Rritain, Ireland, Scotland, and the several eoiinties in tin 
and from 5U() to (>(»() million hushek are supposed to he con- , E. (?. S., Geourauiiical Division. — (AtjriculfunU lictunis foi 
bvuued hy animals, [ 18G9.) 

I’oruLATKtx, Aula, Abstract ok AcRKAiOc under Croi-s, &c., and Nu.mber ok IjIve Stock in Each Division 

OK THE United Kinodom. 


1 




1 

1 

I 

J 'I'olal for 



! Cbaiiiiul Islands, 

Tot,'ll for 



Years. 

Fngland. 

Wales. 

; Fi otlaiid. 

(1 re:it 

Ireland, 

Isle of 


1 

United 





1 

Ilrilain. 


Alan. 

1 Jersey. 

Guernsey, 

1 &.C. 

Kingdom. 

Total ropuL.vTioN . 


18(39 

20,0.KS,.'>99 

1,211,008 

.3,205,481 

25,075,088 

5,.5;i0,217 


118,2.70 


30,7.'79,.555 












Acres) 

A nsTRA CT or A cur\o r 



.32,090,097 

4,731,1.80 

]9,g:59,:577 

.70,901,200 

•20,3‘2‘2,G11 

180,000 

2.8,717 

17,907 

77,51:5,,5S5 












Undorall kiiulrsof (Jroj)s, 


1808 

2.3,008,781 

2,.''>o:5,oio 

1,11.3,207 

29.9.7,7,001 

1.7,57.7,270 

88,501 

18,710 

11,::{)1 

4,5.(552.515 

Haro Fallow, &fjni.>rt 


ISO!) 

2:{,.37l),o02 

2,.):>(),i):59 

l,i:i8,137 

30,:5::9,278 

15,0:59,851 

81,537 

19,018 

13,019 

40,n!)G,:i00 

1 ndiT Corn Crops (in¬ 
cluding Hc.ans iSc I’ca.'*) 


ISOS 

7,199,218 

017,873 

1,.■5.80,141 

9,1:53,532 

2,192,7.85 

27,8.88 

:!,.1,73 

2,197 

11,(5,79,8,55 1 


ISO!) 

7,78.),();t:; 

.jo.'i,S2<S 

1,117,170 

9,7.78,037 

2,208,518 

28,,595 

:5,111 

2,098 

12,000,089 ; 

Under Uri'cii Cr<;])s. . 


1808 

2,080,01!) 

12.8,292 

072,.v>r) 

3,:i8.7,.S(5(5 

1,.1.5(5,:i07 

13,310 

5,7(50 

:!,80S 

4,80-5,057 ■ 


180!) 

2,709,098 

127,l.V2 

oss.oiy 

:5,i775,007 

1,409,201 

I2.-IOG 

.5,8:50 

3,72.9 

6,000,302 



I8(i8 

79i),709 

8:5.720 

74,702 

9.78,221 

21,017 

4.39 

710 

829 

9.84,2.40 



ISO!) 

011,107 

08,780 

35,!'13 

7:{8,8:;(5 

20,(581 

420 

.520 

012 

7(51,072 

(dover, Ac , un- 


1808 

2,370,0-38 

:528,2:52 

1,201,1:58 

:5,900,00s 

1,091,797 

.'52,527 

5.201 

7.84 

.5,090,318 : 

der Itoti.lion . 


180!) 

‘2.()() 1,902 

200.89!) 

1,182,92.') 

.3,418,720 

1,()0!(,8()0 

20,25)5 

4,009 

701 

.5,11!),5.52 

rerminunl, l‘asture 


1808 

9,70:’sSK-l 

l,n.'),:527 

l,()10,82o 

12,1:50,0:10 

10,00:5,918 

M,:i9l 

.'5.57:5 

0,080 

‘2-2,10 4,581 


180!) 

I (),()!»;,091 

l..VJ7,.).)l 

1,112,‘209 

12.7.3.7,Si)7 

10,010,877 

10,8)50 

.7,182 

0,4(58 

22,811,281 , 

AuHTiiAn'or Livr. Srucs 











1 

itUJ TliNini 

H'nlnl Number of llorM's 












(returned by ipeciipiers 
of Liiml only in (Jireal 


18(il) 

1,1 ll,!)!)0 

1:>2,10.*» 

180,900 

1,101,0)51 

5'28,201 

.7,188 

2,127 

1,92.3 

1,999,100 i 

Britain) . 












Total Number of ('utile 


1808 

:;,77i»,0'.»l 

o!i.3,:i73 

l,()o0,917 

.7..12:t,981 

:;,()2(),:5.72 

19,727 

12,‘2-.'7 

7,1.31 

9,0.83,416 i 


180!) 

:{,7oo,);ii 

.'>89,108 

1,017,724 

5.-5i:5,173 

.'5,7;):i,(i75 

18,1,78 

11,7-78 

7,099 

9,084,10:5 i 

„ ofSlieep 


1808 

2o,!';! 0,779 i 

2,(i0S,.>()o 

7,ir2,112 

30.711,390 

•1,822,111 

72,11(5 

501 

l,:!5.') 

35,007,812 : 


180!) 

19,821,80:5 1 

•2,720,911 

(•.,99.'), 337 

29,5:1s, Ml 

4,051,195 

02,198 

59S 

1,177 

111,‘2.7.3,:5()9 , 

„ of I'igH 


1808 

l,!).s 1,000 i 

1.S7,:5I9 

i:59,(;m 

2,:i08,5:5!) 

802,443 

5,271 

7,i:s5 

'5,779 

3,189,107 ' 


180!) 

1,029, .wo j 

I7I,(37-U 

12!),227 

1,930,452 

1,082,221 

•1,0)58 

7,170 

0,305 

;5,()3(),82,5 ; 

AnsTiiAi'T or AcnKAoi', A: 
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i 
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I'nder all Kinds rd' Crons, 

ILue 





. . i 





Fallow A: (Jriiss 



- 2:5,10J,!)27 , 

2,.>ls,oi:;; 

•l.l.)0,.')ll 

:50,4.71,I14 

15,0..2,.77S 

8(5,.702 

i!i,o::i 

11,087 


Ciider (Join Crojet (in 

■Jiidiiig 





1 





lt(‘ana and I’eas) 


. 1 

7,.‘»7(I.181 : 

.W.'5,::(;() 

1,121,2)51 

9,.7I7,.802 

2,17:5,109 1 

28,2-22 ! 

:5,0!)1 

1,980 


Vuule.r tireeu Cvo\).a . 



2,7o9,";t'.r. ■, 

F.'.0,\.->H 

(•.90,701 

3,58'-,,a2V \ 

1,498,719 '• 

\2,08H \ 

1 •7,749 

•.5,2 V.) 


\ ,, Viuve Fallow . 



1 19,290 

‘.’>7,7t>o 

23,302 ’ 

010,118 

i 19,0.71 

381 

\ 179 ' 

i 189 ' 


\ ,, (jVllSS — 







1 


i 



Clover, &e., 


under 


i 



j 


1 



Uotatioii 





' — 

— 

' 1 11,700,803 





I’erinanent Pasture . 



' 







AnsTUACT or lavr, Stock lie- 



j 


1 

1 

1 




TiuiNia) ^•ol^ 1S7(); — 

I Total number of llor,se,>. 


ised \ 






i 




in Agiieullun' onl\, re- f 
turned by oeeunieis of Land 1 

1'977,0.38 

j 111,91.') 

172,871 

1,2)5.'),451 

.531 ,.300 

: .7,810 

2,310 

1,875 


in Great Ih itairi 

Total Number of (Jattle 



:;,7of),8n 

1 GOL-lOO 

1,011,1:14 

5.402,711 

.3,790,380 

' ]7,.l():j 

11,073 

G,S7!) 


„ of Slieep 



18,910,221 

i 2,70o,192 

0,7.70,8.74 

28,390,270 

4,3;i:5,!)84 

53,5()5 

0.75 

9!)0 


,, of Pig-^ 



i,.si:!,so:5 

198,493 

J'>8,(5!)() 

2.171,010 

i 1,459,332 

' 0.332 

7,450 

0,178 



**♦ It hits not been deinni’fl advisible to <;iv«' ii coliiiiin of tho loUils for the Unilod Kiii,i^doin for 1S7(), as tlic sum of revisions in llin others might 
lend to orroiieouH eonelusioiis. 

* All the Ileturus for ISJO not beiiif' ve( iniide to Ibo Iloaril of Trade, those given are sidijeet to revision, but, gLiuKilly spc'uking, they are suitable 
for praetieal purposes. 'J’hc eoliinm under Ireland is from tbe Ituldin Ketnrns. 

f Much of tliis (leerease as e.onipaied with ISC!) is due tollio nnab'of maUing the Ihdurus. 


AGRICULTURE, considered ns an art, is hecoming nmre 
comprehensive as it advances. The, pri)gre,.-.s maile sine.e, 1800 
will he found under Aoricultijiik, History <>k, and the. oilier 
agricultural articles in this Sn]i])lenient, and also under Great 
Britain, Jrelaml, Scotland, and the several counties in the Sup¬ 
plement of Geography. In this place \v(> shall confine our 
ohserv.'itions to British Agriculture and tin*, efleet.s of jirogre.ss on 
its extension as comjiared with the limite<l views of past limes. 
Disposing of the latter first, some wrilms do not iiieliule the 
sandy tracks on the sea-shore, erroneously tenned harren, lu atli 
or waste land, also falsely termed hnneii land, or pasture or 
gras.s lands as helonging to agriculture ; while stock manage¬ 
ment under such is treated as pastoral farming. Hut all such 
exceptions are fast hecoming obsolete before the jirogre.ss of 
things, a.s the following examples will illustrate ;—Thus, in 18C6 


3(M)0 ions of .sand were barged u]» from Maplin, and spread over 
.an acre of abandoned contractor’s yard at Barking, Essex, and 
by irrigation with London sewage, yielded ahuiidunt crops, 
thereby proving that sheer sand is subject to prolitahle cultiva¬ 
tion, and may lie converted into jiroiluctive land. 1’lie sands 
between Leith and Portohello were fertilised in a similar way, 
and so may all sand}' sea-shores he to which town sewage can he 
applied [SKWAfJE-F \R,MIN«, E. C. S.]; and sea sand to which 
.sew.age cannot he apjdieil should he planted vvitli sea-reed 
{Arundtt aniwritt), sea-lyme- grass {Elymas urmarim), and other 
sea jilunls, and ultimately warjied [\VARriNa, E. C. vol. iii. col. 
71(1 & E. (]!. S.]. In Norway and Sweden the heath plant is 
cropped and harvested annually as winter food for cattle, and iu 
Britain the same practice is just now proposed puiTiosely to 
improve the dietaiy of our live stock [Cattle Management, 
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E. C. S.]. Even on the old plan, heath requires to he burned 
occasionally, so us to get a fresh plant for slieep and grouse, the 
ashes produced in burning inunuring the land. All imor heath 
jiastures are capable of being iniprov<Hl by suitable manures. 
As for waste and barren lanil, the terms art; luisiiomers, for all 
laud lying below the snow line, or limit of vegetation, is eajmble 
of cultivation for the growth of some useful 7 >laul or other. 
Pasture or grass lands yield a crop annually, and it is now a well- 
authenticated fact, that without manure and cultivation tlie 
weight of the crop tlecreast.'s, and that by improved agricultural 
means the weight of the produce may be (loubled and qiiiulrujded. 
TJiegrowth of crops and tin; maintenance of cattle are two branches 
of farm lu'actice wliicli are becoming mon; and more ijiHej)a?'able 
under ])roiitable farming as im|»rovem(;nt advances—i.c., they 
are more closely eonnecUMl in 1H7() Mian they were in 1800. 
The manufacture ami use of draining nuitei-ialsaml im](lt;nients ; 
the manufacture and ust; of steam-engim's, machinery, ami im- 
jilenumts ; and the manufacture and nsc; of artificial manures 
are also bram;lies of ugricultun; wliicli liav»; become inscjiarably 
coiinecLed. It is only when tin; seviual biancln*s are seen indi¬ 
vidually and c.ollectively in iletail Mint the comprehensive nature 
of the, art itself is umlerstood in relation to the other arts and to 
the industrial econojny of the ^•oulltJ•y geneially | Ri'ral Eco¬ 
nomy, E. i \ ami E. C*. H.]. Agriculture does not permit of that 
iiidejieiident snbdivision of labour enjoyed in some, other arts ; 
hence the increase of capital to which iniproveimuit ismov giving 
ns<'. 

AGRIGULTUIIE, GITAMJiEIIS OF. Ohambers of com¬ 
merce have long proved us<*fiil insl itutions in oiir larg<‘ iiianii- 
factiiring .and commercial towns, am! recently chanibers of agri¬ 
culture, have been formed in most, comities, with a central 
chamber of agrieulture in the nudrojioli.s. Tliey c.oiii]ij-ise the 
more inlluential iiortioii of Mie agricniliirul ])ublic, landlords, 
and tenants, and liave for their (;liief ol»jec,t the discussion of 
“ fanners’politic.s,” tile, maturing of fiueslioiis requiring b'gisla- 
tion, ami the watching over agricultural measures ])a.s-ing 
through parliament. ^I’hey also address Miemselves to pnqiosi- 
tioiis ((fa semi-]iolitieal eliaracti'r, sue.h as Mie ])ro]ier marketing 
of live, stoc.k and farm ])rodii(‘e of every kind ; a.s calMe jilagm; 
ami all c.onlagioiis and iideetiou.s (li,sea.se.s ; ami suc.li as the 
scientilic. and ]iraclical education of farmers and agricultural 
l.iboui’ers, lahoiirers’ cottages and gardens, farm buildings, feed¬ 
ing stuffs and artiticial niaiiuns, ai'(' not beyond their reach. 
M’here ari', indeed, few topics in agrie.nltuvo that do not oecasion- 
iilly call f(»r <l/.s’('it,sM‘(ui diiva tly or indirec-tly, 

A.GlllCV.i \IV', \\VS'\'0‘\lY V)!F. A geuerid view oV U\e . 
history of agvicuWuve, was givmi under U\;s\'.ANbUY, in the, \i. t'. \ 
vol. iv. cols. TTjlt—7(t(k Here we propose to coniine, ouv.'elves to | 
a review of the last 10 or 12 years. During this i>eriod agri¬ 
culture has inaile greater ])rogr(;!>s than during any pveviou.s 
decade in its history. 'J’his applies not only to'Jtril'isb agricul¬ 
ture, hut, Avith few e.xceptioiis, to the agriculture of the whole 
Morld. Much of this progress is due to die ap])lic,atioii of steam 
in the c.ulliv.aticdi of laud, to the manufacture of artificial 
manure.s, and to Mu' gi'owing demand of the older states on the 
produce of foreign agriculture. The ](eriod itself, too, with its 
international exhibitions of London (18(52), Paris (18(57), and 
other ])laces, ha.s been favoiinilde to tlie onward mov’^eiiienl of the 
iigricnltural body, home and fori'.ign. 

AndnUian AfiricKltiirr. has been remark.ahle chietly for the 
prondsing trade wliicli lias sprinig iqi in jire.served meat and tin; 
curing and fattening of sheeji and neat cattle. t(* supply its 
deniand. Formerly the cliii'f object of the colonist was the 
growth of wool, hides, ami tallow'. Tin* old breeds .ami inode of 
management for such were not t.he best adapt’d for yielding meat 
lor jueserving, so that new breeds and a more impruvt'd system 
of stock maii.agemeiit .are at the ]m*seiit time, being iiitroilnced. 
Improved breeds have been im]»orU;d I'rom England, and depots 
ol our best implements and niacliinery formed for supplying 
larin(;rs. Colonial iinpleiueiit and manure manufactories iiave 
sprung u}) in rivalry with tlio.se of the mother country. The cul- 
tivatmn of the vine is extending, and so is that of the tea-plant. 

Jndian Agriculture. The American Avar threw an additional 
deniand upon our East Indian empire for her a.griciiltural pro- 
auctions, out without much permanent result. At the same 
time, superior kinds of cotton and flax have been successfully 
introduced, and am now yielding more abundantly than the 
native A^aneties. All improvements in India must foUoAV irriga¬ 
tion, which lias been greatly extended by the Ganges canal 
AA'ork^ Godaveiy irrigation works, and by the irrigation works 
ol other nvers, but not snflicient to supply the demands of 
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farniers. Hence the old reservoirs of ancient times are being 
repaired and new ones made to store the extra Avater of the 
rainy season. Agrieultural exhibitions hav'e been opened for 
introducing the im]m»Yed implements and machinery of Eng¬ 
land, and liave, b(;en avcU patronised ; and that which most 
attracts the admiration of the natives are steam-engines and 
pumping a]q)afatus for irrigation, ihu.s indicating plainly the 
direction in Avhich agriculture should be led onw'ards. 'Wiii- 
iiow’ing macliiiies, ebaff-c.utt.ers, and gr.iiu bi'iiisers arc the next 
favourites. 'J’he breed of horses j.-i being imj»roved, so is that of 
neat cattle, and be.ttoj-crops of Avheal, sugar-eane, and oil-.seeds 
art; groAVii under the fostering patronage, of agricultural societies. 
Ton rultivation ha.s .-ilso increasi'd. 

Turkish Agrini/fiin; lias remained nearly' .stationarv. A feAV 
]»rivate indiA'idiials liaia*, liowevei', done much in .European 
Turkey, and also in A.sia ]\Iinor, to introdiict; Eiigli,sh imple- 
mmit.s and m.acliiiiery, and to nsi* tlieiii to ailvantage. 

Juifjf/tiiiiu AtjricuKurc. has reccivi'd much e.nconrageiueiit from 
Mu; \'i(.ei'oy% Avho has exerted CA'cry means in hi.s power to 
improve the. agricultural resources of EgVjit. Steam culture 
lias been exteiisiA'elv iiilrodnced, eiigine.s, ])lougb.s, and cultiva¬ 
tors of the l>e.st Eugli.sli iiiaiiiifaclure having been purchased. 
Mowing, reajiiiig, tlir(;sbing, and dre..s.sing macliinc.s, elialf- 
eutt.ers, cake anil ci.irii briii.sers liavi' also hcen inipc)rti;d, Avilli 
English AVorkmen to start 0 ]>erations and teach the natives. 
Irrigation by steam ])OA\'(n- has lila;Avise b(>eu carried out, and no 
exiieiise spared to advance Mie- dill'ereut branches of Egyjitiaii 
agriculture by' every uuic.hauic.al means Avliicli England could 
.supplA'; and as the ellbrt.s of the Viceroy liava; been attended 
wiMi eomjiaratiA'e .success, bis exanqile is being follow'd! by his 
subjec.t.s a.f. ciiT.umstaiices avLU permit. 

T/ii’ Agrirulturr of S/iuin, Portuifal, Jtulif, and L'mrc lias be(;n 
much retarded by political dis()uietude.; but many ])nvate agri¬ 
culturists have largely inqiorte.d implements and machinery of 
English manufacture, and are fariuiiig on vastly jiiijiroved 
))rinci})les. 

Firm-h AgricuUiur has bi'eii gre.iMy im])roved since 18(50. The 
Einjx'ror did muc.h, botli hy his own privali* exanqde. and hy 
State ]ia(rouage, to advanci; the dili'i'rcnt hrunchc.s of farm- 
practice Miroiigliout Mie Eiiijdrc. The agricultural display at 
the lut(.‘riiat.i()iial Exhibition, London, 18(52, showed a marked 
improvement oA'er Miat of 18.71. At tin; J’ari.s Universal Exlii- 
bitioii, 18(57, the French imph'meul-makers earned olV a iiumbei* 
of the \»ri/.es inul medals in e.ouiiietilinii Avitli English makers ; 
and la.st y(.‘ar, 1870, held 1 rials and experiments Averi; still more 
AAi Vavowv of France,. The naiivi; bn;eds of live stock have been 
Anin;\i impToveil Ly supeiior manageiueiA aiul Cloaking w\t\v im- 
\)Voveil lu-eeds from KirglamL There aie now also some fine herds 
1 of ]mvi‘ Sbort-horns and De.vous in France, and flocks of Dow'ii, 

I licicester, ('otswohl, and JMei'ino sheei». Artilicial inanuivs are 
I ( xteii.dveiy luauuliK'tured. 

I The uliirlralturi of (Ierni.ninj, indiuliiifi Iklr/ium, HoUaiul, Ba- 
\ rarlo, and llo gtraU r part of ui iLsIria, has from time immi;m()rial 
' been ill an advanced state ; and although tlu'.ri' is nothing sjiecial 
I to cbaracterDe iinproveim'iit iluring Mic la.st ten ye.ar.s, tliero 
1 is nothing to iudieate falling bebiud. The English imple¬ 
ment trade is avcU re,]ireaeiitiMl in the ditlcrent States, and 
! doing an increasing biisines.s, uniiier(.)iiH sets of .steam culture 
1 inijilements having been .sobl ; and at the various agricultural 
! .diows Mie native I'xliibit shows a marked improvenit*at. The 
j culth; ])lagiu! of 1807 and 1800 Ava.s .again.st the stock-breeder; 
! but live stock have, nevertbeb'ss, been inijiroved, both in weight 
I and (jnalily. Probablv 70 per cent, more ca])ital is invested in 
agriculture in 1870 than was invested in 1800, on lirsl-class 
farms. 

Tin; Crimean War gave a serious choedi to Jlu-sstian Agriculture; 
but. by 1.8(1(1 the l.amled interest luul much recovered, and have 
.silicic be(.'n iiii;reasing their ijiv(;.stmcnts in improved implemeiit.s 
of till.age and harvest opmutions, including tlire.sliing.^ 'Flie 
shortness of the suiniiK'r over the great(;r area of tin; Jhnpire, 
gives a jieculiar feature to field operations, both in seed-time and 
harvest. The superiority of steam-power oyer horse-uower in 
smashing uji and seeding the land in spring time has been 
proved by private examide, and no doubt the increase of pro¬ 
duce will eventually render the practice mon; general. 

lu Denmark, Awederij and Nonmjp coiisiiUirable progress has 
been made. The, Avar Avith Prussia and cattle plague were 
against the former, and the severity of a northern climate has 
not been in favour of the latter ; but, as in Russia, long winter-s 
and short summers re<iuire special e.xertion8, both in field 
operations and in the housing and feeding of stock; and in each 
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of these a jnurkcMl mlvance has been made Hince 18(K). Heavier 
erops are secured vuitli greyter certainty in harvest. More ]iro- 
vision 18 thus made for stock <luriug winter, bo that less loss is 
sustained, and consequently more profit gained, in the end. 

The agriculture ol‘ the Vniied States and Canada is in a 
highly prfjsperous state. The crojiping of newly-rccltiimed land 
is too oiten carried to a ruinous extent j but in a colony a laigi' 
allowiince re<iuire.s to be made for this, and the sttqw taken to 
recover exhausted land. But old lau<l is now cultivated as in 
Britain, due allowance hcjing made fur diHiutuice of elimate and 
cropH grijwn. In the Southeni Slates llui elfects f>f the war 
have heen sevendy felt, and the alxdilioii of slavery has less «)r 
nioro interfeiHsl with industry. B»ut tin* go-ahead geiiius of the 
people will soon get heyond all this. Tlie faet that fnim tt» 
hotJ agricultural patents are annual I y granted 7nay he taken a.-- 
a measure of the mechanical ingenuity of farmers 1*) cope witli 
adversity in whatever form it may lx-, met with. Much of this 
ingenuity is no douht sirn])le, and Jiidely carrie-d out; hut new 
implements have generally a clevertK'.'S to obvtaU* defects in the 
old, which enhances their value either in the quantity or quality 
of the work performed. It must he borne in mind that tin- 
American farniej' invents and works his owui iuqdemeiit, and 
that quantity of work d(jne often siiilict's for «jualitv. Thus 
when gang ]*ioughs were first invented, a farjiier jdonghed four 
acres for every one acre he <’.oiil(l ilo with his »jld single ]>lough, 
and at less lahour to himsi if. The. xvork was not (jiiiti* so well 
done, hut the, quantity turned the h.ilanec in favour of gajig 
]>loughs when the hurve.'-t came, 'fo imj/rove the quality of the 
w(jrk was the. next (|uesliou, but into such details «mr limits will 
not [>ennit us to go. Emaigh bas been said to .show the nature 
of American ])rogress, and how it dilfers from that of the imdher 
country when; manual lahour is jilentiriil, hut laud scarce IVitm 
being iimited in quantity. In barve.st ojx'iutions the American 
fttrnier is also in advance, and, indeiul, in juost braiiclies of agri¬ 
cultural mechanics wlien examined, as in the. case of gang- 
doughs, from an American ]xiiul of view'. 'I'lie L'jiited Slates 
lave gone to great exjieuse in imi>j-nving (heir neat cattle both 
for Iht! })ail and .shambles. In dairy farming they now' excel. 
It was otherw’i.sc) until a vt'.ry recent daU-, the quidity of Anieri- 
caii butter and cheese ix‘iiig unsuited for the Kiiglisli market ; 
but sima* th(‘ eslablishmejit of chee.se mauufae.tories the Ujiited | 
States supply ns with clieese of a uniform and fair quality 
I Dairy, Hutti-ui and (hiuKsw, E, C. S. |. Much of xvhut has 
been said of the, lliiited States u])]dies to Can.'ul.'i. 

A gniat j>art of Soid/t Ji/anctf. is vH in a pu.-.toral stale, 
Attenijds have recently hei'ii made to supjdy the. English market 
both with live stock and (haul meat, but mjtliiiig conclusive bus 
yet been arrived at beyond the liiet that South Americ.a can 
supply good meat, lii our W(^st Lmlia colonies steam eulluiv, 
and other improveim'iiis luive been iiitrodiiced, and also in 
several of the larger and more civilised states. 

British Aiji'icnU uri' has justly been said to have undergone “a 
e.oinplete re.volulioii " siuc(' iSGO, jilludiug to the succe.-f ful 
application of steam to the cultivation (jf land. Tin* lirst ,yte;nu 
plough oil sound juiiicijiles was iiixeuted liy Al, M‘Rae, Ksi|., 
British Guiana, Dix'.ember, 18:}!). It, was made by'the JMcassm. 
Edgiugton,of the Blujcni.x Item Works, (llasgow, ins]niug, 1840, 
and aucce-ssfully tried at Possil, iu the neighhourJiood, before it was 
H]ii}»ped to the above, colony. A sec.imd followed fj-om Lomhm 
iu 1840, the iriveiilioii of John Tulloh O.sboru, aDo a. West 
fndia planter, in both these examples the cousf.niction of the 
inqde.ment was scmiid, hut the nutans of haiiiage was defective. 
Several le.s,s jn-omising atteiuitts wm(! made, hut up to l.Sob 
nothing deliiiite. Avas done : Imt during that and the folhuv- 
ing year (bSht!) the trials made before the Royal Agricultural 
Society ol England at Garlish* and Cheluisfonl were sullieieiitly 
encouraging to merit commendation, but the common w ire-rojie. 
then in use proved itself unlit for tlu* task, so that in 1858 tiie 
question of steam cullure, although virtually .-(olv(‘d, w-as uever- 
tlieleBS one of rivalry betwaam eouteudiiig sy.stems. But by 1 800 
the invention and improvement of sti'el wire-imn*. turned llie. 
balance in favour of the .sy.stems now in use. These w'o shall 
notice under Steam Oult’uiu-:, E, V. S. Horse gang-ploughs 
have also been introduced of an improved eonslruction and used 
during the. last few years [Plough, Gang, E. G. S.J, Themanu- 
faiduro of artificial manure is aiiollici’ ]K’rni{ment aih'ance, and a 
mau'Rsary eoncomitsuit to thorougli drainage and deep tillage by 
st(-‘um and horse ]»oAvcr, for a.s these tak(‘. luoi'c out of the land in 
the form of heavier crops, and as such crops ate largely eon- 
.siuued iu the rearing and fattening of stock, it fol]ow'.s that more 
manure must be applied to the land than formerly, the extra 
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quantity in the form of artificial manure. To this fact must bo 
added the objection to tluj use of foi’m-yard manure alone, 
that it doe.s not sup}>ly any' one crop with the due jiroportion 
of the conatitucnt.s of food Avhicli it requires. The practice 
of using it alone, therefore, is a xvasteful one. Thus for 
tumijis, superj)hosj)hat(! of lime, from .‘i cwt. to 6 cwt., should be 
added, and so on, diUVreiitly fin* other cruj)S. Now the manu¬ 
facture (jf artificial manure enables tlie farmer to doctor his 
home-made manure, and otherwise su]>ply his e.rops with the 
fixxl tiny re([uire, hy which their normal lie.alth is improved 
and ]»L‘riod of growth sliurteiied, whilst the return in harve.st is 
inen^used both in quantity and imality. 'riius it has been found 
from experiment.^ that about KJ bushel.-^ uum; coi'ji ])i*.r acre are 
grown uiidei’ steam culture and arliticial iriauuring than uiidifr 
the (dd .system <7f hur.se culture and farm-yard manure ; and the 
ineniase iu tln^ weight of root crops is still greater than Unit of 
corn. I’liii the revolution now being eirected by steam is a work 
of longer time than ten years, for only' a comparatively' small 
number of the .‘igricultural Lxxly have yi;t adopted st(>.arii(;ultun*. 
in iNtifiaiid I8()7 the si-wage faiMuiug of arable land was com- 
liieueed under the sii|x'iiuteu(lell('e ol J. (Jlialmers Morton, Esij., 
al. liixlge Farm, l}arkiii;.r, E.ssex, and has siuci; he.eu sii(;ce8.sfully 
juir.sueii iu the growtJi of all kinds of farm ami garden crops. 
But idthough the Avork ha.s llins bei-n suec.e,s.sfully initiated, 
faniieis are .slow to adujd. it, .so that at tin* pre.seut time opinion 
l•('maills much divided on the question of utilising toAvn sewage 
(Skwagk Faumini!, I'k (’. S.]. 

The hisjury of fanii live-.-'tock since 18(;() is sadly eluxpiered 
with disease and an undue ]ii’opc)rlion of coarsi' animals yield¬ 
ing inferior breeding .stixk, dairy ]>r(xluce, and butcher's 
meat -the latter a diaig iu the market that, can Avith dif- 
lieiillv be sold at half the pj'ice. of (he primev-t quality 
(jMAnKJCT.s, Fat Stuuk, and Mkat, E. ('. S,j. The lo.ss by 
callle plague (18(35 and JSOdj was riiinuii.. to many lu'rd.s, 
and fell heaviest on the coaise (|UaIity of aniinahs just j’eferred 
to, Foot-aml-numtJi disease has also been very prevalent,and i.-; 
.so at the lime avi; Avrib.*. On the oilier hand, private .sah-s id' 
our imjiroveil breeds bave jiaid well, and coiiseiimuitly' the 
number of (hx-ks and lu-rds of this class is ou ilu' increase, ami 
of a more uiiil'orm stamliird (|uali1y'. A strong mov(.‘nie.nt i.s 
al -o at work (o improve thi' .smaller of our iialive breeds, and to 
form ricAV'breeds by ero;di,-iii,g dowiiwaids, so as to iuijiro\e the 
quality, but reduce the weight of oni- larger breed,•<, and thus 
obviate tin- twofold los^ at jire.si'ut sustained fi-oiu 1 1isea.se ami low 
markel value, 

j A( IRyPNOTlCS, a ti-nii .Mam tiine.s u.'ed to de.signate thing.-, 
i which prexeut sleep, .‘^udi a.s strong tea,, coli'ee, ..'ce. 

AIR ha.s been, iu virtue of tlie arrangements of society, so 
built out and so built in, lia.-i heeii coiitrcdled ami administered 
Avith .so niggardly'a hand, ha.s lieeu .-.o befouled and cc-rnipted 
for the use ol mankind, us to impre,-s us Avith the cojiviction that 
it caiiiiol bave been known to be a condition of human life, or a 
most niateriiil agent, for or ag'ainst the .succ(-ss of soc.iely in it-; 
jadiiie.-il and moral plui.se. So often and ,so loudly has this 
(pie.sliou of late been ventilated, t,ha,l. the ]nibUc generally' are at 
length ojteuiiig llu'ir eye.s to the facts tied stare ns in the lace 
everywhere in our town.s ami village.s. It is nut in our way at. 
pre.-sent to speculate ahoiit. the cause.s that may led to tlif'Si', 
.singular results. But one cannot advert to tin- jdagnes that 
jiejbxlicully' decimated the ]io])uhiti()n,s of cities and countries 
Ihrougliout the Middle Ages with circuiu.staiice.s of suddenue.ss 
and horror, such us paralyzed ( xertiun and made men forgtd, the 
ordinary cluu*iti(\s ol our nature, witliont being surpri,s(.;d at the 
imidverlenco to -’auscs which jios.se.s.sed the AA'liole community' 
still, on each occasion after the calamity had passed uAvay. Our 
astonishment has been awakened lately, by reading Dr. Guy's 
Lecture.s on Ihiblic Health, at the total neglect of tlii.s great sub¬ 
ject, Avhe.ther among executive authoiilies or uniung .scieiitilie 
men, onwards from those times until close upon our own day. it 
lias al lust ceas(^il to be a subject of meie s]->ee.ulation. Very 
(uxteiisiyc enquiriisu liavi? accumulaterl facts sullieie.nt to create a 
science. It has become the .subject of professorial chairs. It is 
recognised by many statule.s to be Avithin the. domain of practical 
laAV. 

It might seem odd, hut it avus imli;ed a hopeful circum.stance, 
tliat tlie first section for thesf^ enquiries and (,!nactnieiit.s com- 
ju’ised the jails and houses of correction, Hiiiii was a class of 
men, who at the time Avere indiscriminately regjmled as the pests 
and outcasts of society, collected together for punishment irre¬ 
spective of any henelit (o accrue thereby to themselves in tlio 
future. They Avere treated Avith total neglect in places unfit for 
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human huliitatioii, into which l.o have collode.d large iiunibers of ol inspeclion, to remove uuisances from within well na about 
Innnan beings, and those of the foulest habits oi life, was tJie them, and to whitewash and purify these private dwellings of 
direst cruelty that could he inflicted on the human species, the poor. (10 & n Viet. c. .'ll, ss. ioo, 101, 102.) 

This cruelty reacted on the thoughtless authors of it. The It would he impossible to atteinjit any account here of the 
criminal, reeking from his den, his clotlu's arnl his ])crson powers conferred Vy the Legislature for promoting the public 
piiturated with the elements of a poisonous miasma, himself health, for the improvement of towns, and for the removal of 
strangely familiarised with it till he had become prof)f ngainst nuisances. The exerci.se of these powers, even to a i)artial 
its action, was placed before his jndg('s to answer for his crimes, extent -for ])eople are slow to conceive that their habits admit, of 
and ere the trial eoukl be CTided, judges, jurors, wilneR.<5es, and improvement, and men are Ion sellish to pay willingly for what 
others who had veiitun'd into court, were striekcui with the does not minisler directly to their own exclusive pleasure—ha.s 
plague engcuidered in the prison, and flung abroad among society j resulted already in a superior sanitary condition of the people, 

by the ])ris(iner unscathed. The heni'licent exertions of Howard j and in a ]>rolongation of human life such as will by and by cease 

at length awakened public attention to the injuries, rontrarv to to .astonish us as it la-coines eoimnoii. [AijKA.Lt Works.) 
all law, inflicted on tJiose unhappy men. The attention of the Legislature in matters id’ thi.s kiiul lia.s 

Legi.slation followed. Tin* st.atute still in force (4 (leo. TV. Ikmui extended seaward.s. It is provided, in respect of the com- 
c. ()4, s. 4fl) enacts, that “ in the altering, enlarging, repairing, moii seamen, that every ]»lace in any .ship occui)ied by seamen or 
building or relmildiiig of .any gaol or house* of corn‘c1ion under j apprentiee.s, ami ap])rof)nated to their n.se, shall have for every 
this Act, the jnslices shall adopt such ])lan.s ,as sliall alliml the i .sncli .seaman or ap]>rentic.e, if they alee]) in hammocks, a .space 
laost ('IfecliL'il means for tin* seciirit.}', i:las.sification, lu'alth, in- of not le.ss th.au nine .snpt'rlieial feet; and if they do not slee]) in 
spectioji, employment, .'imi religions and moral instruction (ff j li.-inimocks, a space of not le.ss than twelve superticiul re»‘t, 
the ]trisoners.'’ Thi.s ainjih* stahunent of the objecLs to he kej»t i measured on the deck or fl(»or of such place. Every such place 
in view in the erection .'iiid di.scijtlimi of prisons is sustained by j .shall either 1«* six f<^et in hciglit from deck to deck, or shall 
the detailed ]jrovisions of tlni statute. To go no further than 1 have for every seam.an and a])prL‘iitice, if they sleep in harn- 
th(> section cited, it recpiires that distinct wards .and dry and j mocks, a. space of not less thiin lifty-hmr cubic i'eet, and if they 
airy cells he provided, in wliich prisoners of the several deserip- i do not sleep in hammocks, a space (if not less than seventy-two 
t.ioiis and classes thereinafter enumerated may l»e respectively j cubic feet ; ev'-ry siic.h space sliall be kept free i'roni stores or 
eonlineil. It then classifies prisoners into six c.la.s.ses, requires a ! goods of any kind, not being the ])ersoTiaL property of the crew 
sciiarati* division in the building to he used as infirmaries and j in use ilnring the vovage; every suc.h ]dace shall he properly 
si(dc wards for the ])risonors in e,las.silieuti()n. iToper yards are 'caulked, and in .all other respects securely and properly coii- 
to he allotted to the dilhvent clas.ses for air and exercise', and i .'-trneled and well ventilatrd, (17 & 18 A'ic't. c. 104, s. 2:ii.) 
many apjiliance's necessary to health, not even yet to be had i h’or the preservation and comfort of passengers, it is enacted, 
ill tile hoiKses of the Iioiu'st labourer, are reipiired to be* jiro- j tliat no sailing vessel . ball carry more than one statute adult for 

ildi'l. Thi.s lu'iielicent sliitutf is e.iilled “ An Ac.t for (lons(di' i every two tons of her ri'gi.stered tonnagi', crew and pas.senge.TS all 

• lilting and .Amending tin* Laws relating to the Hnilding and i told. No ship is to earrv iiiide.r the yioop, or in the ronnd- 
llegiilatiiig of certain (laols iiiid Hoiise.s of I Virrection in England house or deek-housi*, or on Hie iqijier pas-si'iiger deck, a greater 
and Wah'.s." It was jiassed in and i.s still in operation, mnnlter of jcissengers than in tin* proportion of one statute adult 

Let any one who has visited our jnils at the present day, or to every fdb'e.n clear supeiTicial feet of deck allotted to their use. 
will hut. rcail this sLaliiti', refer by contra..st to the j.ail sceiu' N<> slii]> shall carry on her lower pas,senger deck a greater nnm- 
])i'esciitcd to iis ill ‘ 'riu' Vicar of Waketield,’ a piciun*, according her of ])asscnger.s than iu i.hc jiroportioji of one statute adult to 
to nil ai-eoiints not so jiiiicli as half atone in any of its IoucIk's every eighteen superficial leet of (h'ck allotted to their use ; 
hcyoiid the truth, however incredible it now aj>pear.s. ]»rovitled, m ve.rtheless, that if the. height betwe.i-n such lower 

I’erhajis more of je;ilon;-v than benevolence may hav’e. been jiassenger deck and the. deck immediately ahov('. it shall he h'ss 

the cause of an Act, in (42 (leo. 111. ••. 7:L) for the Piveer- tluui seven feet, or if the apertures (exclusive of side scuttles) 
viition of the Health and Morals fpf Aj)jirentice.s and ••thers through which light ami air shall he admitted together to the 
eiMployt'd in (\.tl(ni and other Mills and ('otton and otlier lower ]>assenger deck, shall he h'sa in si/e than in the proportion 
J'aclories. 'file dornestic.ity betrayed by the language and pro- of three s([nare feet to ev»*ry om* hundred sips'i'licial feet of the. 
visions of tliis statute, a.s evi,sling in the arrangemenl.s of what lower pa.ssenge.r deck, m* greater number of ]>aB,sengera shall he 
w(' now regard as gj'eat, po])iilou.s, ami public, in.stiliition.s, e.xcile enrrit'd on such df'i’.k tlian in tin.' proportion of oni' statute adult 
.surjtri.si' .'liid a snlih'. The second .section ol the Aet provide.^ to every twenty-live .snjierlicial feet thereof. No ship, whalevc*r 
lhal eveiT room a,n<l a])aiTment belongmig to siicli jiiill or h<* ln'r lojinage ov sn](erficial space of pa.s;-.enger deck.s, shall 
fiic.lory .shall, l.wice at, lea.st in evi'iy yi-ar, b«' snllicieutly wa.slu'd ••an-y a gr<-ater number (d’ j>.is,s(>nger.s tui the wliolo tliaii in the 
with qnicklinie. and water over <.\’eiy part of the walls ami ju’oporlion of one statute adult to every five superfii’ial f(?et, 
ceiling tliereof, and due care .shall he pai<l by the ma.sl,<-r (tr e.le;ir for exerci.se, on the upper deck or ]»ooj), or (il secured .and 
nii.slress of Ruc.li mills or factories to jimvide a siifliciciit number titled •ui the toj» with a railing or guard to the satisfaction <»[ 
oi' windows ami ojteiiing.s in such I'ooius or apart me iit.'^, to eu- ; the emigration oflic.er :il; the ])ort or clearance) on any romid- 
sure. a ja’ojier sn])ply of fivsli air in and through the same, j house or dcc.k-lnaise. Thc.se. measurenients ni.ay include the 

Similar ]irovisions are repeated in ;> 4 W'ill. 1 V. c. lo;5, and 7 I Im.qtilal, or any spaces occupied by permission of the emigru- 

\’ict. c. to. lion ollicer by the juiK,sengers’ luggage. (18 Ifi Viet. c. 11!>, 

When attention caTue to he turned to the lieallh an(l improve- s. 14.) 
nieiit of towns, one of the earliest jn’ovisioiis was direelcil against The great iinportanee of such statutory provisions as we have 
the smoke from factory cliiinnevs (10 & II Viet. c. fll, a. 10,s)—a been reciting, lies less in the direct .action .and o]ifiratioii they 
provision resented long, ami still reciniring to he. enforced by the have U]toii the uiTangements and economy of society. The 
magistrate. A slej» much more iu advance was made, when the gre.alest amount of benefit is to be hope.(.l for in the elfect upon 
himllord'.s g.aiiis were interfered with in favour of health, by a imlividu.al and social habits of chainliness, such as, when they 
provision ]irohihitiiig the. omi]»alion for residence of cellars have grown with the gri)Wth ami strengthened with the strength 
under houses iu courts, .and of cellars situated anywhere with of a new generation, may be expi'cted to bid defiance to tlie avarice 
less than S(-ve.n feet iu height from the floor to tlie ceiling, or of the owners of ^wopeVtv, and to surround men with a Ibrce of 
which shall he less than one-third of tlieir height above the ad- jmblie. opinion, at once the, sn]q»oi't of individual virtue, tlie 
joiiiiiig gu’ound or street, or shall not he two feet at least above weakness of interested op^iosition, and the natural atmosphere ol 
the adjoining ground with uii area two feet wide from the floor the growth of public. im])r<*veme.ut and social amelioration, 
of the cellars to tin* height of the adjoining ground. (10 & 11 AlR-dOM PRESSOR. In the aj)plicatinn of jmeumatic nres- 
Vict. c. tvi, Rs. li;i, 114J ' ’ sure to cn,al-cutting machines, and also to some of the tunnelling 

The regulation and inspection of public or common lodging- machines now coming into use, .a contiivam-e is needed to give 
lioiisii's followed, with jiower to the in,sp('ctor.s to .a])j>rove of the prt>per degree of comlensatioii or ehistic. pressure to the ail*, 
certain liouaea us proper for the ]>nr])oses of public lodgings, and Une me.thod <»f effecting this, adopted in Lows tunnelling 
to determine how many hidgers may lawfully be received into m.achine, i.sby the usi* ol'akind ol water-jtiston, by which the air 
each house, and to make inilea for the promotion of cleanline.s.s is kepi cool although comprc.s.sed. On the two ends of a bed-plate, 
nnd ventilation in the same. (10 & 11 Viet. c. 34, ss, ] 10, 117, rise up two cylinders, midw.ay between which are the bearings 
118.) of the m.ain slnaft from which the pistons are driven. Each 

It was a further encroachment on private righls to enable the cylinder is alxmt feet high, 14 inches diameter, and 18 inch 
olhcer of hojiltli to enter merely private houses for the purpo.ses stroke ; it hiis clumjbers at top and bottom, a loo.se cover, and 
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inlet and outlet valves. AVater, admitted into the cylinder, is 
driven nt each stroke of the piston to the upper chamber, whein-e 
it expels the aij* thronjfli a deli very-valve ; the air then force.-! its 
way through the water winch is above the valve into a reccivin^f 
chamber, and so tai to tlje workings when' its powci- is to la* 
apjdied. ’’J'lie aj^paratu.s j.s driven by a lO-horse p)owcr engine, 
and will compress air to 12^11)3. on the square inch, ul the same 
time keejting it cooler than under the usual arrangcmients. 

AIR JOXGl N"E. An air engine is a prime mover, in many n-- 
epectslike asteaiu engine, butin whieb airtakes tlie place of steatn, 
tis tlie tluid bv means of wlxjse changes of pressure, temperature, 
and volume the transfonnation of heat into nu'chanical uork is 
effected. In any tbermodynamic engine the ellicii-ncy, or ratio 
of Jjeat expended to lieat converted into iisc'riil work, is <h-peii- 
dent, ca'icria pnrihuii,o}i the range oT tenija-ratine throiigli width 
the fluid is worked. In ;ni ordinary steam engine, the limits t>f 
temperature arc about lOO"' for tin- temperature of tin* condenser, 
and 270° to .3rj()' for the iuitiiil temjtenitiirc of the .sti'am. Tht* 
temperature of the condenser cjuinot be mucJi retlucetl by iiny 
jtractieable means, nor can tin* teniperaluit* t)f ilie sle.im be touch 
raised without enonnously incrciising its pres.snn*, il sat unit ed, itr 
without incurring ]>rac1icul ditticulties, if siipcrliealeil. [Stiv\u, 
E. C. tS: E. S. j Hut. air can be worked between <li.-^tiint 
limits of temperature with mtaler.-de w'orking juussun's. Ag;iin, 
to fulfil the conditions oT niaxininm ellicit'ticy, fin* .st«*ajii i 
must etiter the cylinder from the l)oih'r without loss ol jue.-- 
snre, and must evpiind (bnvn to tin' pressinv and lemjH'r.iture 
of cfiTnleiisation. It mii.-.t tln'ii be so far li()uelie(l by eon- 
tlue.tiou iilone, that on tin' liijiielaetion being completed by 
eomjiressioJi, it may Ik' rc,-stored to the lemper.ilnre of tin- 
boiler by tln-d ('(onpression ivhuie. 'fbest' conditions art' not 
prac.ticaliy uUaimible, ami of tlic ])roportioji of iicat wJiicli 
eould be converted into work in a pcrrcc.t. engine for ii gi\en 
range of temperature, less than <»ne-]iidl' is rcinlentl <'lh'cti\(‘ 
in a steam engiiie. As there is jn» need iil' coinlcn.sation | 
in an air viv/nw, such aii engiiu' jnay be made to fullil the Ibeo- 
retical conditions oi'niaxininm elliciency better than a vapour 
engine, and it is at the Siimc time in that n'spi'ct more simple. 
lUfiice repeated attempts ha\e been made, by the Stirlings, 
Ericsson, Jouh', Najih'r and Uiiiikine, Wenliam, Shaw, AVileox, 
ami others, to eontnve, an air engiin' cjipable of jtinclical ap])li- 
eation in jtlaee of the sti'am engine. The largest air I'ligine yet 
constmeted was jilaced b> hhicssoii on tin* steamer ‘Ericsson,’ 
and had four enormous cylinders 14 h'et in diameter. Jhit the 
power rc'alised Wiis very small for an engiini of that hulk, and 
the economy tif fuel was not greater than in the be.sf, steam 
engiiK's. In the most inijiroved form of Erics.son’s I'ligiiie, air 
is drawn into tin' engiin' hy a ]mm]>, which conqm'ssi-s it into :i 
reservoir ; ln'Tua' it is ailniitted benejilli the working cylinder, in 
which it acts against a piston like, steam in a steam »*n}'ine. 
While in the. cylinder, it is hi'atcd and allowed to expand ; and, 
at the comjilel.ion of the stroke, ri-turns to the atmo.splier<- 
through an apparatus ternu'd a regein'rat.or. This consists of a 
vessel ])aeke(f with w'ire gan/.(', to wdiich tin* is.siung air yields up 
nearly all its sur]ilus hciit, w'hic.h heat is again taken up by the 
cold air entering lln* cylinder tlirough the reg<-nerator lor tlie 
next stroke. The delects of engines thus con.strucled are found 
to be tlieir bulkiness, tlie dofectiveiie.ss of the heating anaiige- 
ments, and the ditliculty of kee])iiig tin' jiiston light in a highly-^ 
heated cylinder. Nor do they work with theanticij»:d.ed economy 
of fuel ; for wliile the I'.ngine is mure cHicient than a steam 
engine, the. heating arrangements are nmcli les.s etlicieiit t.lian 
those of an onliiiary hoiler. To sonu' extent tliesi; tlefects have 
heen overcome, and in Stirlings arrangement, in which tlie 
same volume, of air is worki'il over and oAcr again, it is possible 
to work W’itli any desiri'd initial jne.ssnre, and so to reduce the 
hulkines.s of the engine, i’nt in its llieoretically more ]>erfe(!t 
forms, the air engine may be considered to have failfsl, not IVoiu 
any error of priiie.i])le, but from practical mechanical dillicnlfies 
not thus far surmounted. Siinjdified by the su)>nre,s.sion of the 
regenerator and in other ways, air engines are still used iii some 
case.s where a power of only one or two horses is recpiired. In 
this form they are not economical of fuel, bnt they reipiire. less 
attention in working than a steam engine and hoiler, and are- 
free. from risk of explosion. It has been attempted by Cayley, 
La Gree, Shaw, AVcnliam, Pklwards, and others, to overcome the 
defectiveness of the heating arrangements liy burning the fuel in 
the engine itself, working it hy the hot products of combustion. 
Such engines may lie termed furnace ga.9 engines. An engine of 
this kind, tlie invention oPHr. Shaw, worked successfully at the 
hi:.t Paris Exhibition, and many others have since been con¬ 


structed in this country. They are not very economical of fuel, 
hut where very little power is required, they possess certain 
aJvantiiges. The most remarkable engines of this kind are those 
in wliic.h coal ga.s is exploded in the cylinder. [ Gab Engines, 
E. C. S.] Engines in 11111011 air compressed hy a steam engine 
is n.sed, are strictly called air pre.ssnre engine.s. They are not 
essentially different from ordinary high-jiressure steam engines. 
Tin* rock-horing machines in tlie Mont Cenis tunnel were 
drive'll hv air pressure engines of this kind. 

A 1R PTTM P OF STEA Af EN GINKS. This pump in steam 
engines lias for its object—(1) to withdraw from the condenser 
the injection water eni](loved to condi'iise the steam ; (^2) to 
abstract also the air which enters the coinh'nser with the injec¬ 
tion water. Afest ordimiry water contains air amounting to 
about of its bulk under almo.spheric jiressiire. AYlieii re¬ 
lieved from pre.ssnre in tin* coinlemser this air leaves t-lii! water, 
and if allowed to accnmuliite, would spoil the vacuum. [Steam- 
r,N(;iXK, E. O. vol. vii, col. 7S(), and Condexskr, E. G. S.] 
When the engine lias a surface eoiuh'nscr tlie air-piini]) has only 
to withdraw froiii tlie steam .sjiace of the condenser the con- 
ileiised st.e:im and the air which leaks in at the joints. AVhen 
single-acting, the air-pump has generally a ca])acity of from 
I to *. that of lln* .steam cyliiuler, and when double-acting, 
lie injection i-oinleiisers ; for surface coinlensers half 
tin* capacity in‘c(*-.'!ary for injection conden.sers is sutlicieiit. 

AlP-PL'MP (SPREXGEL’iS). A vaeiinm is genelally pro¬ 
duced by means of the air-j)iimj», wliieb dejieiids for its 
action on the (*lasticity of tin: iiir. NVhen this has been reduced 
as far as ]»os,sibje by rarefaction, .so that it can no lunger raise 
the valvt*, the vucuuni is as nearly perl'eet ii.s ean be produced by 
siieli means. If tlie leeeiver be now lilh'il witb a gas capable 
of being absoilH'd by ii liipiid ](resenl in the receiver, the 

A 



Fi^r 1.—Sjiivn-il’a Air Fuuip -Siiuploiit Form. 

vacuum is more comjdete. Or when the vacuum is made as 
])erfect as possible hy means of the air-jmmp, if hydrogen be let 
in, and again pumped out, a good, hut not a perfect, vacuum is 
obtained. The empty spiuie at the top of the barometer, known 
as “ Torricelli’s Vacuum,” is perfect at temperatures below 60° 
Fnhr. Attempts liave been made to produce vacua by filling 
with mercury receivers connected with tube.s as long as 'tho.se of 
barometers, through which tlie surjiliis mercury w’as allowed to 
run otF. 

If an ojicning he made in the top of a barometer tube, the 
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mercury sinks, and draws in tlic air; but if air be allowed to 
enter tbe opening together with mercury in such a way that the 
supply of air is limited, while lliat of mercury is nnlhuited, 
the air will be carried away, and a vacuum yuoduced. On tliis 
jirinciyde Mr. Spreiigel has consLiucted a mercurial air-pump, a 
dctaile<l account of which is given in tlie ‘ Joiii'nal of the Che¬ 
mical Society’ for 1805, page 9. 

The simplest form of this apparatus is shown in fig. 1, in 
Avliich c d is a glass tube longer tlian that of a harometer, open at 
Ijotli ends, the lower end di])piiig into tlie vessel 11, and .seciireil 
in the neck hy means of a e.ork d. B has a s])oiit at the side, 
from wliich the surplus mercury is diseliarged into the vessel H. 
The top of the tube is connected at c hy means of iiulia-ruhher 
tubing with a funnel A, containing mercury which is prevented 
I'rom running down hy means of a spring clamp, w'hicli grasps 
the tubing. On relaxing the F.]>riiig, mercury rims down and 
closes the lube. But the upper ]iart of tlu‘, tube branches off at 
‘.V into a lateral tube, to whicli is attached, hy an iiidia-ruhher 
joint, the receiver R. Under these conditions the juerenry in 
ruiuiing down from x to d is broken nj) into short colnmns, 
separated hy (;olumna of air dcn'ved from K, so that on reaching 
the bottom, air and mercury esca]ie through tlie s])out of the 
vessel B. The mercury iu 11 is fnmi time to time ])ourcd back 
into the funnel A, so as to ]iaKS through the tube as often as is | 
neci-ssary to jiroduce exliaustioii. As the, t-xlmustion yiroceeds, ' 
the air which separates tlu? short I'oluiuns of mercury becomes 
less and less, until at length the lower yiart of the tnl)e contains 
a continuous eolimm of niercury alioiit 80 inches high. Much 
noise is jiow heard like tliat of a water-hammer, or any liipiid 
shaken in a vacuum. Wlien tlie mmeurv no longer encloses 
air, hut falls on the to]) of tlie column without enclosing an air- 
hiildde, the ojievation is complete, the height of the colimin 
corr«-s|>on(liiig with tliat of the mercury in the barometer, and it 
rcj)rt‘sents, in fact, a Ijaroinetei of whicli tlie Torricellian vacuum 
is the receiver il. 

In the actual instrnmenl {fig. il), tlie funnel A is su])])orled by 
a wooden stand. By means of the IuIk! r: y x it is connected with 
the tnl)e r f/, called the “fall-tube,” and the jtiercury begins to 
How ass«ion as tlie daniy) z is opeiu'd. The lube x p leads to tbe 
receiver H. whicb is to bi' exhausted, aiul is in connection with 
two tubes, one of which is ailuched to the. exliansling syringe S, 
while the other, which siwves as a gauge, di])s inl(» mercury coii- 
tainiug a banjinete.r. The rising of the. mercury in this guiige 
shows the degree of exliaustioii. I’lie use of the exhausliiig 
syringe is to accelerate this o])erati(ni: it is used to remove (lie 
greater ])(irti(jn of tlie air, ami this lieirig done, the connection 
with the reci.'iver is cut olF by means of the clamp i. The 
ri'iiiainder of the air is then carried oil' by the running 
niercury. The instrument is about six feet high. In returning 
the niercury from H into the fuinud A the uiliiiixtuni of air is 
]uvvcuted l)y gently ])oiiriug tin* metal on a glass jtlate that 
tlojits on tile surface of tin; mercury iu the fuiiiiel. 'I’lu' 
connections between the tubes are iinule with black vuhxanised 
cattiilcliouc tubing, known as “ French tubing.” Tlie joints are, 
iiioiMiver, hoiimi u itli coils of co[>per win*, and llie s])ace 
ln'tween the inside of the tubing ami the oul.side of the glass is 
tilled with a resinous cement made of I'useil caoutchouc. The 
connection of the. funnel with the tube, 'x, y o is made by means 
ol a jicrforated caoutchouc cork'. 

Ill working the instrument, the mercury is alloAved to enter 
the full tube iu such (piantities as to raise the niercury in the 
gauge as quickly as po.ssihh* ; hut when tlic rattling noise, indi- 
cate.s the a]>])roucliing coiiijiletion ol the operation, iJie merenrv 
is allowed to fall only drop hy dro]) until the. exhaustion is c.oni- 
jdeted. The. whole quantity of mercury required to W'ork with 
may vary from 10 to Iblhs, 

By lengthening the fall tnhi’, the bulk ol tbe tmclosed air is 
increased, and the time required fur exhaustion diminished. 
'Idle same elfect might he produced hy increasing the diameter 
of the tubes, but bevoiid a certain Avidth the tubes are not closed 
by single drops, ^There is soim* ohjection to the use of llie 
exliauating .syringe on account of increasing the nuiuher of joints, 
and thus all'ording a greater chance of leakage. For ibis reason, 
it Is better even to ilispcnse with the gauge, and use the instni- 
lueut in its simplest form, Jig. 1 : in Avhicli case, a receiver of 
the cajiacity of about half a litre will Te(]uire from 20 to 30 minutes 
lor exhaustion. The prmier size of the bore of the fall tube is from 
to^2| millimetres. The fall tube becomes soiled after some 
time by some imjiurity derived from the mercury, and especially 
if heated mercury be used; this produces flashes of electric dis¬ 
charge, and probably assists the oxidation of the mercury. To 


I obtain good vacua, the full tube must be clean , i well as the 
niercury. 

By using Avaler instead ol mercury, an ellicieut exhausting 
machine might ])rol)al>ly be constructed, especially in hilly 
couiitric.s, where the large volume of a naLural waterfall iniglit 
be made available. The trompr^ ui* Catnlonian hdlou'n^ is an old 
and Avoll-kiiown contrivance lur jiroduciiig a blast. 

In order to ascertain the. degieL* of exliaustioii produced by 
Ibis mercurial air-piimi), ^^pvengel comiiared it Avith the 
barometer, but lie was not able to make a barometer iu which 
the iiiercur}’' .stood higher than iu the gauge of Ids instrument, 
uhhough the readings Avere made Avith the as.si.stanee of a 
cathetometer, as shoAvii in Jig. 2. To test the instrument more 
rigidly, l)iimas’method for the. dideriiiiiiatioii of vapour densities 
AA'as ajipJied. For tliis purjjo.se, tlie receiver R, Jig. 2, had a 
eajiillury tube extended on both sides, one of Avliicli Avas open 
and attached to the instrument, Avhile a portion of the oilier Ava.s 
broken oil and the a2)erture sealed. R was now exhausted and 



taken olf by sealing it at t. Thi.s jioint Avas broken under tlie 
mercury Avl'iich bad ju.st run tlirough tlie instrument. Tf the 
j*eceiver had been ]»erlcc.tly exhausted, the mercury would have 
filled it completely; but there Avas a small air-bubble left at the 
end of the sealed capillary lubt*. The iiapillary tube Avas broken 
olf at /, and the mercury contained in K was collected and 
■we.igbed. Into the capillary tube first broken otf from the 
receiver, was introduced by suction a small particle of mercury 
of exactly the same length a.s the particle of air in f. This 
iiiercun'’ AA*as then placed in a delicate balance and weighed. 
Now, tiic weight of this jiarticle of murciiTy bears the same })ro- 
portiori to the weight of mercury iu R as the weight and volunm 
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of air reirininiii" in R after oxliaiiKtion, l)ear8 to the weight aixl 
volume of air In R l)ef()i(> exliaustioii. The highest proportion 
attained in tliis way i ^ ^xJion- average, Mr. Spreiigel 

considers it not (lilliiailt lo exhaust a receiver to one millionth. 
Indeed, a })aronieter may he made hy simply exh.'uisting and 
sealing a tube, ojio end ol‘ which is then broken under mercury. 

Dr. Frankhind (• .lour. (.'liem. Soc.’vi. 00) renders the joints 
tight }>y immersing them in water or some other licpiid. He 
also encloses the caoutchouc pineli-eoek in a wide ]iiece of 
vulcanized 1ub(!, ami tills up the annular spaet* between the two 
tubes with glycerine. The ehnuiJ is placed outside both tubes : 
the wide pii'ce of tube is fastem'd upon the glass tului Ixdow 
Ihe pinch-cock by the aid of ;in india-rnblx'r cork, Avliilst it 
terniimites enusiderably above the joint; the interior raoniclioue. 
joint is therefore entirely immeised in glyeerine, .and le.akage of 
air quite prevented. By this arrangement tlie vacuum was 
fituiid to be still j)erfeet after the hi])se of several days. The 
calibre of the ]mm[)-tube prel'erred i^? oin* milliiindn'. It i^. 
advisable to allow the mercury to (low very slowly until the 
exhaustion is m-arly eomjilele, when a ra])id stream is necessary 
to expel the r<‘niaining tvaei's of air or ga^i. 

All account of some of the results ohtained by tin* use of (liis 
pump Avill be found under TuANsriKATroN, E. ('. S.. supple- 
metitary to the results given niah'r that lu?ad in the K. 

A III-VJ'ISSRL, a (hamber containing air attached to the 
delivery-pipe of j)uni]is, by means (»f wdiieh the intermittent or 
varying (Itdivcry of the immp is renderetl num* continuous, and 
the shocks due to snddi'u changes of vedocity are mitigated, in 
«-onst!(juonee of the air acting as an elastic cushion to tlie water. 
Tlie air in the vessel is gra'bially absorbed by th<“ eiirrent of 
water, and lienee provision must be made for admitting a small 
(|nanlity of air with the water, so as to replenish the air-ves.-el ; 
or the air in lliii vessel may be enclosed in an india-nibher bag 
to Tirevont its absorption. 

AljALrPK ( PvuoxKNK, B. (\ S. |. 

ALANINE (syii. Jjael.amidic .\cid), 

j ((/„//,,AVt,). Kolbe prepares Ibis bod\ from 

lactic acid. He lir'-M foi-iiis ebloritle of lactyl from the aeitl, 
and thiMi converts it into ehloraiiie ether by the. action of 
aleohol: 

C(CMidT(d)()(.d -f Etiio - C(CMeii(:i;()Kto + I in. 

Chlorklc of Lictyl. Alcohol. <!hlon>l!ir|ic ether. 


Till’ ether Ihns nonied isiligested for sever.d hour.-at J<u>' in 
a si'aled tnlu* with a strong solution of ammonia. The tul»e is 
then opeiu'il, and its eoiileiil,-.. after tlie addition of a little hy- 
droehloiic’ aei<l, evajiorateil to dryne.s.s. d’he dry mass (eoiiiposeil 
of Iiydroehlorate of alanine and a large rpiantity of sal-amnioniae) 
is digested with a mixture of alcohol and ether, whieh dissolvi-s 
the whole of llie fornier, but very litlh- of the Jailer. The 
alcohol and ctlu-r are tlien removed from the solution by evapo¬ 
ration, and the residue, xvitli a<ldition of xvaler, boiled Avitb 
hydrate of h-ad, as long a,; ammonia is evolvi-d. The lilteretl 
liquor, which now contains the lead-.-^alt of alanine, is treated 
willi hydrosiiljihnric aciil to remove tlie lead. On .se]);ii’;iting the 
])recipitate from the solution and evajioratiiig, cry stals of alanine 
are obtained. 'J’lu- following eipiation ex[)lain.s the reaction 


i CMeHCl 
jCOElo 

(’hlorohictic, ether. 


+ 


ilNH, -f OH 3 - 

Aninioiiiii. Wiiter. 


ICMOKNIl,) ^ ^ 

Aliiiiiiic. Sid-niiiTiioni:ic. Alctthol. 

-p 2 .vy/, -f- ^nio - 

CJT.NU, -f A7/./7 -f 


Kelaile lias recently succeeded in transforming brompropionic 
acid into alanine. Tlii.s acid is obtained by expo.siug lactic acid 
to till' action of liydrobromic acid :— 


C(CMeHHo)OITo -f ITBr = C(Cl\reIIEr)01Io + Oil,. 

Liie.tii! ariil. Bronipropioiiio acid. 

(SW\ + JtBr « CJl.BrO^ + 2110.) 


On beating the acid thus obtained Avith a solution of ammonia 
in alcohol, Jong needles of alanine soon separate, mixed with 
bromide, of ammonium :™ 


C(OMe.IIBr)OHo-|- 2 NH 3 = 0[CMeH(NH2")JOHo+NH J.lr. 

Brompropionic acid. Ammonia Alanine. Bromide 

ammonium. 

{rjTJiriU + = CJT.NO^ + NII^Br.) 


J*n)prrf!t\';. It. cry’^stallize.s in oblique rhombic pri.sms. It i.-i 
not deeompo.sed by dilute acids or alkalis even at a boiling 
teiiqierature. Hente.il Avitli hydrate of potassium, it give.s off 
liydrogeii and ammonia, cyanide and acetate of potassium being 
formed at the same time. Its aqueous .solution, AAdieii boiled 
with peroxide of lead, is transformed into aldehyde, carbonic 
iieid, and ammonia: 


) CAIeH(Nll2) 
I CO Ho 
Ahiniiie. 


+ 0 - CO., + 


4- 20 - 200., 4- 


.i CH., I jgTT 
( COM + 

AhlcliyiJe. 

ajl\n, -f A'77,.) 


When suddenly lieali'd, it is resolved into earbonie. acid and 
etliyliimiiie: ■ 

C[CMeH(N 11^)101 lo - CMeJl 2 (NI],) -f CO,. 


Alanine. Ihlij himiiie. 

- i'JJ.A' -p 2Ht4) 


Healed to 20(1' in an alnio,-.phere of dry liydrocbloric acid gas, 
it. loses water, and hietimidc is CoTiiicd 


jCMe.H(.\H.,) 

(COIIh 

.Alanine. 


jg,\'‘''\xiir + OH... 

liiicl iiiiiilc. 

cjh.xo., 4 2HU.) 


0(iiii/i(>iiih/s of Ahniiiir n ilh Arhl.';. Alanine I'onns two eoni- 
]ti.mills Avith liydi.K-liloric ;i.cid, viz., 2<',,H7NO,4 iR'l, and 
t',IL.\’Oj.H(*l. 'Pile lirs|, i.t olila,ined by treating ahiniiie with 
ilry hydrochloric acid pas. It. foinis ^irisniatic crystal,-!. Tlie 
secoini is fornu <l by dissolving alanine in an e.\c(-s of liydro- 
cliloric acid. It is deliqneseenl. The sulphate and nitrate of 
alanine iiia,y be obtaiiieil directly. 'I’licy are very soluble 
sails. 

('otupomnh vUh Mrlal.<. 'J'he Icad-.^alt, may be ulifained by 
boiling a solution of alanine Avith oxide of lead. It cry.stallize.s 
in brilliant nee<lle.'^. 'I'ln' silver and coppei- salts ni.iy he 
obiaiiied in a .'-iiiiil;ir manner. 

It i-disiingnislied I'l-oui its i.xuiieis, hiclaniide and nrelluin, hy 
its not nielling ninler ]00'. l''|•om sarcosiue, with whieh it is 

also isMiiK'rii', it is tli.- linguislu'd hy ils .solnliility in Avater. 

Coiislitiifioii. Alanine i.s the acid amide ol lactic acid, its 
i'.ojiier l.ac.timide being the m illral amide. 'Phis case of isomer¬ 
ism nuiA be. thus exjilained. 'Phe roniiiila of Juc.lii* acid i-. 
) CMellHo. 'Phis (Hiiiqiound owes its acid jui.tjH'rties to the 
^COlIo hydroxyl (Oil) directly attached to the carhonyd 
(CO.l and not. to tho one attached to the radic.-d (('.,11,). il, 
1 lierelbre, the hydroxyl c.oiiibined with the caibonyl he re]il:iced 
I'A Nil.,, a neutral amiili' will be ])rodiic.ed : if, on the other 
hand, liie hyalroxyl connei.-led with the radic.al be. replai'.ed by 
Nil.., an acid amideAvill be Jbrmed,thi‘ liyalroxyd conferring acid 
properties still remaining in the compound :— 


(CMcHHo 

)CO(NJR) 

Lactuniidc. 


i CiM(‘H(NiR) 
(COiio 

Alanine. 


(Kolbe, A u7Vi.fir/u. exiii. 220; Kekule, ihiiL exxx. 11 ; 
Breux, Atm. Ck. Phnriii. e.xxxiv. .’172.) 

AIjARUM. See Kiiuo Ai.auuw, E. (J. S., for a remarkable 
ujqilieation of eleetrieity to lire signals. 

ALliiil, a close, Avliiti; linen garment, so called from its colour, 
ami in shape somewhat resembling a tunic, used in the earliest 
ee.nturie..s after Clirj.st by the jieople, and by laymen residing in 
religious houses even in the time of Lanfratic. Its more usual 
signilication, hoAAmver, is that of a priiist's garment, Avorn during 
the celebraliou of tlie Holy Communion. It is also mentioiieil 
as a noce.sstiry'^ garment of deacon.s, in the 4t]i and JOtli centun'e.s. 
Tho. albe reached to the heels, and was adorned Avitli embroidered 
vrork ; the sleeves were tight, and the culls and borders liclily 
ornamented; round the Avaist it was gathered up with a broad 
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girdlo, which was iu tlio coui-sr of tinu! gradually narrowed down 
to a simple cord. Various ineauiiigs have hceii assigned to tlie. 
albe ; innocence, ]iuritv, and cleansing hy the Blood of the Lainh 
l»ejng among thos('. most ])rol»ahly signili(.'d. At Hhrewshury an 
iincient alhe still exists, ami is carefully jireserved there. 

ALBOLITH is tlio name given hy M. itieinanri to a new’ liind 
of cement or artificial stone, (lescril)ed in tlui ‘Bairisches Jmlns- 
trie und Gewnnhe Blatt ’ for 1870. It consists «:hiefly of Jiiagnesia. 
The min(^ral called Marinr.sH.i\ a native curhonate of magnesia, 
found at Frankenstein in Silesia, is ignited in re.toris similar to 
those used in gas-works, will) silica and some other ingredients. 
At a certain stage in the heating, the. composition is mixed with 
a solution of some, kind of chloride, such as the chloride of mag- 
nesiuiu. A plastic ce.ment re.suUs, which solidifies to a hard 
stue,c,o, W’ell adapted fur architectural d«‘coratiYe. ])iirposes. The 
silica gives hardness to the, smuothm'ss of the magnesia. 

ALBLl^l BN [B. V. vol, i. e,ol. 174| is u.sed it) a large extent in 
the Arts, the ](rincipal and ehea])('st source heiiig white of egg. 
The uj)])lications are chiefly in sugar relining, la.wing lvi«l-leatluu‘, 
and calico-printing, especially in the last-named trade. It has 
l)e(*n ascertained that at Alnlhouse and other towns in Aha.ee, the 
calico and mnsliii-printiiig w’oiks eoiisuiiit* loOjOOO kiIog)-anime.< 
(:3:iU,()()(> Ihs.) ol‘dried alhuiuen y(‘arly,1he produce of ii7,(M»(i,uoo 
eggs, laid hy 2r»(i,00() hens. The print winks of tlie whole, of 
Biirupe consume an amount of allnimeu that, would riMpiire the 
w'hite.s of 1 fit),(»()(),()()(I eggs annually. 'J’he use of alhumen as a 
I'.larifyiug agent, iu siigar-ivliiiing de]»ends oii tlie eoaguhilion, 
which entangle,s tlie inqnu'ities as iu a net, and firings them up 
to the surface of the iiiplid. 

ALIil!AlIN'A'rBS, eheiiiieal euiupuumls e.oiilaiuing alfinuieii. 
fA I.IU MJKX, B. ('. vol. i. eid. ] 7 J.j 

A Lid LM 1N U K1 A, a di.>eaM-d eumlilioii markeil liy tlie pre- 
si'uee of alhumen, or whifi- of egg, in the urine. |Kji>ni:vk, 


The oxydising agents usually emploj’e.d are a mixture, of sul¬ 
phuric acid and peroxide of inangimese, or of the same acid and 
Inchromate of jiotassium. 

Haloid /LvV/a-,-- llyilroc.ldoric acid gas i.s afisoihed iu large 
quantity fiy alcohol, w hich it dccompo.ses into chloride of etliyl 
and water:— 


CMeirjlo -f II ri 


CMeH,^'l + OH,. 


Alcohol. iryilmchloiic (!hloriilc of AVatcr. 

acid. cltijl. 

jfydrofiromic and liydriodic, acids a,c1 hi a. similar manner. 
The ethers of lhe.se acids, are, howe\'er, iiioje conveniently 
ofitained fiy siifijecling alcofiol lo the action of firomide or 
iodide of jilio.splioi'ii.s. These are called haloid or sinqde 
el hers. 

(h i/;i< ji Arid-s. ‘ These aciils coiiihine with alcohol to foian com- 
pound i-tliers Avitli the eliiiiinalioji of water, A monohasic acid 
liherate.s iijie molecule of water, a hihasie, acid two, and a triha.sic 
acid three, in tlie formation of an ether - 


Btllo -h CMeOIlo 

Ali oliol. Acetic acid 

(Moiioliasic;. 


CJMcOBto d- OIL. 


(evv', + 'VV-, + a(//c).) 


1 tisr:\si;s <)K, B. (!. vol. a-. coJ. 
ALCOHOL fB. ('. vol. j. ( 

.Mellivl ('arliiuol). 


IS(){ (syn. Hydrate of Ethyl, 


II 1 ^) 


Oxalic acid 
(Itihiisicj. 


\ COBto 
/ C(.)Blo 

O.xiilic, ether. 


+ 4//0.) 


Alcohol may he fonued syntlieticiill\ accurtling to M. Bmihelot 
hy directly comhiiiiiig oleli.iiil g.c Avith liydriodic acid,and treat- | 
ingtlie I'csultiiig compound Avilh jiotaedum liytlrate 

C.,IL -f HI - CM oil.,I & 


C;,H..dtn)no\., 

.tcoiiilic acid 
(Trihisic), 


0,11;,(( 'Olio 


+ :50iL. 




CMcH.,1 + 


CMeU.jlu + Kl 

Ah..hoi. 

iodii 

(\ILI .!’• > 

-f. Kl.) 


/i\ii^ -f nr = (\iLi .!’• 't 

[cjlj -f. Kilo - oji'nlKf -j_ Kl.) 

it may he al.-o ohtaiucil hy the action of luiscmit hydrogen 
u[ion aldehyde : 

ICIL 4 It - iCH, 

^COJI " '/CiLih>. 

Aldehyde. Alcohol. 

+ IT, - 

The nascent hydrogen is developed hy means of .sodium 
amalgam. 

The simplest and surest way of rmnoving tlie last traces of 
AA’ate.r from alcohol is to distil the sjiirit, Avhich has hee.ii tw'ice 
rectified over ([uicklime, from a few' small pieces of .sodium. 

AcfioiL of Oj'id'inwg Agnita .—These act in tAVo Av\'iys iqion 
a,lcohol. 

1. They reniovii two hydrogen atoms Avitlmut suh.stitution, 
forming an aldehyde. 

2. Tiiey remove tw’o hydrogen atoms with tlie suh.stitntiou of 
an oxygen atom, forming an aeid ;— 

CMelf.JTo + 0 = CMeOIT + OIL 


To ohtaiu these ethers it is in nio-t c-aMS only nei’i'ssary to 
distil a mi.xture of the aciil nud alcohol. When this method fails, 
the mixtiin* must he saliiraliMl Avith hydrochloric, acid gas jire- 
vious liMlislillatiun. Sometimes tin- union of tin' acid and alcoliol 
is best elfecled hy e\']»osing (hem, ill a sealed tiihe, to a high 
temperature. 

I’ulyha.de. aei(h. are al.so eapahle of foriiilng acid elliers Avilh 
ah'.oliul. The arid etlau’ of ox'.ilic ai’id is repr(!S(‘uted liy tin' 
fuj-mtila. 




Alcohol. 

CMell^Ho 4- (),, 


UVLO, + 


CMeOIT -h OH, 

Aldcliyde. AVater. 

CMcOHo + OH^. 
Acetic acid. Water. 

+ niHO) 

CJJ/L + 2(//0), 


SHl]iluirie aeid forms a. \'erv important aeid ether, Avhieli is 
often ealleil suljihovinic. aci.l : 

SOJToa + Ktllo - S(-LHoEto + OH.,. 

Sulplmvic Alcohol. Btliylauljihuric AViiter. 

ucul. acid. 

(2{H0.K0,,) + CJLO.JIO - C.JLd.mo.2S0^ + 2E0.^ 

When this is’treated Avith ale.ohol it forms etliylic etln'r 

S(LHoEto -}- EtHo = S0.,lJo., -f OEL. 

Ethylsulphurie Alcohol. Suljihunc Ether, 

acid. acid. 

(^njL0Jl0.2S0^ + CJLO.HO = 2 ( JI 0 .su,) + 2((7*H„0).) 

For the, theory of etherification, see Etiiehs, E. C. S. 

Chlorinr is ah.sorlied with great avidity hy uksoluto alcohol, 
Avhich it decomposes hy n tno\ ing hydrogen and partly taking 
its place. The product.s of the j eaction arc Itydrochloric acid. 
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aldeliydc, chloral, acetic acid, The lormation of two of these 
may be explained in the follnwiii'' manner :— 

CMeHJIo 4 - Cla - CMeOH + 21TC1. 

Ah’olioJ. Aldohyde, ITydrofhlorir 

acid. 

CMeiijiu -f- « ccccgoH + niici. 

Alcohol. Chloral. irydrorhlorif 

acid. 

vWA + ^Cl = (\IHU.JK, + blWI.) 

Cliloral may he regarded as an aldehyde in Avhirh throe afoms 
of hydrogen are replaced hy Ihree of chlorine. 

Chlonne. in jirescnice of alkalis transforms alcohol into chloro¬ 
form and carhonic anhydride : - 

C.MeH.^iro + O + == 011(^3 + r.IlCl + CO.,. 

Alcohol. t'lilnriiie. (Uilorororiii Carhonic 

niiliydride. 

4- 2iWf) 4- 8CV 4- 4- 2(/vg.) 


.'Jrd. By the removal of three hydrogen atoms 1 
we obtain a triatomic radical (OaH,)'", ( 
eai)ahlc of conihining with .'l(OH), to form ^ 
a triatomic alcohol. ) Glycerine. 

Alcolnds are. theuefore named monatomic, diatomic, triatomic;, 
itc., according to the number of semi-molecules of hyclroxyl tliey 
contain ; or according to the atomicity of their hyilrocarhon 
radicaj.s. 


i^loNATOMic Atx’ouols harimj fha (jcneral formula C„lIa„+.,0. 

'Plie.se are the most important, and hi'st known. The.y are, 
divided into primarv, se<-ondary, and tertiary, ai'cording to the 
manner in AvluLdi their carhon atoms are connected with one 
another. 

jMethyl alcohol, the first of this serii's, may he regarded a.s 
mar-sh ga.s, in which «nie atom of hydrogen is replaced hy 
Iiydro.vil. From lliis all tlu* oilier ])rimarv alcoliois may be 
derived hy sub.slj|uting one atom of jjiethyl or its hojnoJogne.s 
fnr on<’ atom of hydrogen. 

In llii^ manner avo obtain tlie following series :— 


(Ihlurororm i.s, liowever, usually pre])ared hy submitting ethyl 
or Jin-tlivl alcohol to the action of ddoride of lime. 

PolaMi'iimi rapidly decomposes iin]i>drous alcohol, ojie. atom of 
metal taking the ])lace. of the ty]ucai liydrogcni, which is evolved 
as a gas. The produc.t sepanil.es from the al<-ohoI a.s a white 
crystalline sub,stance. Jt is called (-thylate of jtola.ssinm, and has 
the formula C 4 lh,,'()K {('Jl 

(JakrtKlwricId, isfiO, U!);") ; Auti. <'!i. /’/mm. cxxiii. 140; Kekuh', 
Lfhrburh tfor (h’limiixrliru i. .‘'72.) 

AJA.lOJlOLoMCTliV. [M. vol. i. cl. JSI.) Silherman 
estimates the stnaigth of alcoholic liipiors hy their rate of expan¬ 
sion oil the aj»j)licatit»n of heat. 

A graduated |ti)ielte, clo.'cd at one end, is filled up fo a certain 
(livi.iiuu Avith tin* alcohol, to be examined at the temperature, of 
yf)’. Jt is llu'ii heated by me.ans of a. waler-batb to bO’, ami tin* 
amount, of exjiaiision c.ari'fnlly noted, d’he strength of tin* spirit 
can non be a.secjtained by jeferring to a t.abje containing the 
rate.', of ex|iansion of ale.oliols of known strength, obtained by 
direct observation. 

jMjt'OllOliS [J;]. r. vol. i. col. hSb[. Alcohols .are charae, ter jse<l i 
hy ])o.sse.-sing the projaiiy oj‘ eoiiiliining with acids to form ' 
neAUral comjiounds or ethers A\ith the elimination of Avaler, Avhicli 
e.ompounds are. capable, under tiie inlliience of hydrated alkali.s, 
of regenerating the alcohobi fioni Avliie.h tliey Avere originally 
ileriA’cd ; thus ('thyl alcohol eonihines with act-tic ai:id to form 
acetic ether, from Avliidi the alcohol may be recovered hy the 
action of hydrate of pol.as.sium. 


EtHo 

4- CMeOllo - 

c:\ie()Kio 

+ OIL. 

Alcoliul. 

Aeetie acid. 

Acclii- cllicr. 

Water. 

fCy/J f, 



0 ., 4- »lnCj 


Jliul 



CMeOEto 

4 - Kilo - 

CMeOKo 

4 - EtIIo. 

Acetic ether. 

Ilyilrate 

A. ctate of 

Alcohol. 


of })oiiissiuiu. 

Iiotas-Muin. 


}o 

4- Ko.ir(/ - 




All alcohols may he rega.r'ded as de] i\'ed from liydrocarhon.s 
by the substitution of one or more senii-molee.iile.s Iif h_\dr*>xvl 
((HJ), iJie monatomic, residue of Avaler, for one or more atoiiis 
of hydrogen. Thus from tlic satuvaied hydrocarbon, pro]>yl 
hydride three different kinds (»f alcohols m.ay be ob¬ 

tained :— 

hst. By the removal of one hydroge.n atom from .. 
the. hydrocarbon we obtain a monatomic# 
radical (O 3 H 7 )', which being only caiiable j- (C 3 lI,)IJo. 
of combining witJi J(OH), forms a moiia- I I’l-ojivlii- 
tomic ale.ohol. ’ alcohel. 

Slid. By tin- removal of tAvo hydrogen atoms we 1 

obtain a diatomic radical (CsHo)", Avliich hy ( .p „ 
combining Avith 2(011), Ibrrus a diatomic T ^'^ 2 * 

alcohol, J J'ropy]-glycol. 


0 )J 


OH 


CMilLllu 

i (<'11./ 

foil 


ChhlLIIo 


y;v...y 


CJ’rll.dh. 

^'411 
r OH. 


Mctlnl Klhjl Proml 7?ufd 

alcohol. alcohol. alcoJiol. alcoliol. 


In all these alcohol.^, Avilh tin- rxceplloii of the lir.sl, the 
carhon-aloiii, to Avliidi tlie, liydni.wl is diriTlly uttadied, has it-, 
three remaining bond.s sati.-died, om* of them Avilh amilher cai bon- 
alom and the other lw<» u itli two Jiydrogen-atoms. All llie 
]»riniarv monatomie alcohols have this eoiiitiliition, Avith llii“ ex¬ 
ception ofmetlivl aleolml. 

Scrniiihtni AIo'Iki/.-^. —d’hes.e are obtained by replacing a si'cond 
Jiydrogen atom in nielbyl alenliDl by melbyJ oj'ils lioiiiologne ■, 
and a f<r((i(rij alcolial in like manner by rejilaeing a lliird 
bydrogen-atoiii. 


(OIL 

i CM, 

(CH. 

\ Cii,Ho 

/ C.MeHHo 

( CM(',IIo 





(1 V’M;. 

H-'H., 

‘ )n 

‘All 

lee 

( OH 

(Oil 

(OH 

PrimarA. 

Secojidary. 

Pertiary. 

(iMlivl 

(h iiaiijiyl- 

(’I'l'iinctln 1 

nl.nh.d ) 

aieohol.j 

(ai'liiiiiil 
'rn-liai'v l»al_A 1 
.ilculml.) 


These alcohols are readily distingiii.-hed from one another bv 
the action of oxidising agents, ’J'Juis tlie inimary alcohols aiv 
tran.'^lbrmed into their cones]>onding acid.s, the, secondary alcolnds 
int(* tlieir corresi>ouding ketones. But the tertiary ale.ohols are 
s))liL ujt hy oxidi.sing agents into acids having a smallei’number 
of carbon-atoms than the alcohols from A\drich they Avere 
• leiived. 


iCH., I 

(CH.JI 0 + 

O 3 

--- 

^ CHL 1 QJl 

(COJJo + 

Alcohol. 



Acetic acid. "Wafer. 


40 

= 

+ 27/a) 

J CH 3 , 

(CMelJHo ^ 

0 

=== ; 

ico.ti„ + O”.- 

Sccojnlary 

Propyl-alcohol 


Acetone. "Water. 

(Wh + . 

20 

= 

4 27/0.) 

CM<.,Ho + 0, = 

1 

H 

COHo 

, t CMcll.j 1 QIT 

+ ICOHo + 

Priinelhyl 

carhiiiol. 

Koriaic acid. Propionic, "Water, 

acid. 


= 

cjrjj 

4- CJIfU + 27/0.) 
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That the action of oxidising agents upon the two first sliouhl 
he diilcrent is easily explained. Ethyl alcohol ia transformed 
into an acid in conseiinence of the suhstitntion of diatomic oxygen 
for the two monatomic hydrogcm-atoins nnitcd to the carbon 
which is combined with hydroxyl. In the t‘ase of the secondary 
])ropyl alcohol this .substitution cannot take place, as there, is only 
one hydrogen-atom combined w'ilh this atom of carbon. The 
.txihstitutiou that doca take ]dace is tluil of one atom of oxygen 
foi- H. and (OH). 

VVe are at present acquainted with two secondary alcohols, 
viz. :— 


Isopropyl alcohol , . | C(C'db,)llJI(> 

t C JI 

Iso-amyl alcolud . . . ^ 


The I'ertiarif Akohob have all becji ijuitc ivci-ntly di-^cuvercd. 
They are Uiri;e in number, viz. ; - 

Tertiary butyl alcoboI . (’.,lI^yO = CMc.,lIo 
,, hexyl alcohol . (\.II^,() 

.idyl alcohol . 


Kolbc has ])roposed an excellent nomendal.nre for these, bodie.s, 
in which the relation betwe.'U them and methyl alcohol i.sch'arly 
conveyed. The tyiiioal al(?ohol he ealls carbiiiol : 


CliJIo 

(’itrliluiil. 
(Methyl 
; Icohol.) 


CMeiyio 
Met lid 
carliinol. 
(Ktliyl 
alcohol.) 


CM.:*jniu 

Dinx'tliyl 

••arhniol. 

(Isi>|IO)lt\l 

alcohol.) 


CxM.*.,Uo. 


'IViniftliyl 
c.ivhiuol. 
('IVrIiai V lmt\l 
alc.h’ol ) 


Alcohols op thk (jenkral formula C,Ha«^- 

The.sc arc non-saturated alcohols. There arc only two nnan- 
bers of thi.s series, as bus been already stated, vinyl and allyl 
alcohol. Nascent hydrogen transforms ally lie into propylic al¬ 
cohol :— 

+ H„_ = CjlI^O. 

Allyl alcohol. Propyl alcohol. 

-f -211 ^ (in/),.) 


Alooiiol-s op Tiin (;kxkkal fokmltl.v 

Only one tilcohol of thi.s serie.s is known, viz., camphol, 
(^j^Ilj^Oll <ibtained liom Jlorneo camphor. There 

are, h.nvevei', .<;cvcr.il |)hysiccl isomers, which may be distiu- 
gui.-.bed from one. another l)y their action on polarized light. 

Arutnniic Monufumic Alcohols. For a general account of these 
ice Phenols, K. S. 

IHtdomic alcohuk or ultjcols, We are at present 

aci|Uainlcil with seven alcohols of this series 


Ethyl glyeol . 
Propy 1 glycol 
Jhityl glycol , 
Amyl glycol . 
IJevyl gl\c..l . 


icn..iio 
■( CU.dlo 


=(( Vi,)"ii.., 


(cyid'Ho., 

(i\ii;/'n.), 

(CJl.J'Uo, 


((CV/.£|o,) 


Psmdo-AlcohoU —When .‘Ihylene gas is dlr.-dly combined with 
liy.lriodic acid and tlu; in-oiluct tre.ile.l with moi-1 oxiih* of 
jilv.r, a norin:il ethyl itlcohol is ]>i'otiiici-.l. Hut when .ither 
tildiues aie treated in a :dmiliir m;nui*.‘r, ]).-einb>-al<(>hiiI,s are 
fiivined ;— 


(.'.ijii-oyl glycol . . 

Lihy.lral.' <>f diull) le 
(a p.-elldo-glye.n) 


. (cjij'Tb), 

i-i!')’ I 


iCJIinlJJ -f A':„0 + 

II)ilriixliite of Oxiili’ 

aiiiylciic. .silver. 


-f A<j() -I- JlU 


= L>AgT + £:d,ii,„li,(). 

Irnli(!i‘ .Ain\Ieni' 

.diver. lu.ir.ili. 

Ail I + 


i The.se an* oily liqiiiils, buving a swe(.‘t taste and a high boiling 
i jioint. 'I'hey contain two typical atoms of hydrogen cajiahle of 
: i.eing rcj>bii;e<l by metals or organic radkals. WurLz discovered 
i till' liist glycol in the year 1850. 

Trioinmir (tlcohols or <ihircrinc.s, (.'„H.^b .v a^.,. 

We. are only acquainted witli two aic.ohols of ibis aeries, 


These alcohols are so readily sjdil up into the c, .rre.spoinling 
..ilefuies .ind water that they may be regarded as f(»vmi;d by Ibe ! 
union of these bodie.s. Wnvtz, however, does not think that I 
water exists as such iu tlu'se compounds, but that oim bydrogeii- 
atoiii is more loosely att.'iched to the carbon of the radical than ! 
the otliens, and can be readily sep.'iruted from it, in wdiicli case it ! 
eouibines with the hydr.).\'yl to form water. In accordanc,e Avith 
this view, Wurtz nqu’csents ainylen.' hydrate by the following 
fonuula :— 

IV) 

(0,Hk,V^^^ '•(). 

The pseudo-alcohols are distinguished from the normal 
alcohols—Lst. lly Hie action of coma-ntrate.l .sulphuric acid, 
Avhicli .splits them iiit.o the corresponiling oleliues and Avater, but 
gives no acid ether analogous to sulj.ihovinicacid. 2inl. Healed 
IVoiu 2()(P to 2o() ’. they Jire. decomposed into tlie .'oiTesjainding 
hydroc.'iibon.s a.nd Avater. Normal alcohols bear this temperalui-e 
Avil.hout .sidfering decomfjosition. The following i.s a li.st.irilie 
monatomic jweudo-aleohols at jirescnt known :— 


I'.seudu-butyl alcohol . 



Pseudo-amyl alcohol . 

(CJl„)''l|jo 


Pseudo-hexyl alcoliol . 

(CVin)''njo 

a. 

Pscudo-diullyl alcoluil . 
ARTS A^’D DCI. Dtv. 

(C.ll.o)''H ) 0 

H ) 

- Kur. 

U\JUrnio 

ji )' 


\ iz. ;— 

(a.,.vviu,. . .|gllu!:’=(c„Tijnio, I«.] 

(cihdlu L. J 

AniAl-glycerine .... (lVIIJ"TIoj, | 

These art* vi.-ei.l liquids, Avhich have a sweet taste, and arc 
soluble ill water. Tliey euutain tlivee typical hydrogen atoms, 
cajiahle of being u'jdaced ly metals or other radicals. 

7’clrafoiiiic olcohols, 

Onlv lAvo alcohols of lids scrie.s an* known :— 


ITopyljdiycitc . . . (<\Jl.i)''Ibq 


( Cl!.,llo 

Erythritc 

f CllHlo 


]r<.cn(niiiir (ilciihoJ.;, 

Tlie.se have not b.-.ai furnmd synthetically, but are olitainc 
from the juices uf ]d;uil x. 'rhey are all varieties of sugar, d'h 
priiiciji.d member.-, an- ; 

*Maniiite.(CVirg)'''!!**,, 

Dulcile..(L\,llb)'‘llo,j 

CnirM 

{'-■JIM 


These are isomeric comiAOUuds, om* of them juoViably ha.s the 

( CH,Ho 
CUJlo 
CJlMo 
CHlb) 

OllHo 

Clbdlo. 
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Friedel and Crai'ts have recently discovered an alcohol which 
contains silicon as well as carbon. It is called hydrate of sili- 
cononyle, and is represented by the following formula 
Hydrate of silicononyle, Si08H.^oO. 


In order to bring out more clearly the ronatitution of the 
polyatomic alcohols, it will now be necessary to institut(i a com¬ 
parison between their behaviour and that of monatomic alcohols 
towards the saim; reagents. 

When chlorine, brominc!, or iodine is substituted for hydroxyl 
in these alcohols, simple etliers are formed. A monatomic alcohol 
yields only one simple ether ; a diatomic, two ; and atriatomic, 
three. Thus we have from— 

5 CH, icn, 

(CH,[ro iciiyi 

Ethyl alcohol. Clilorulc of clliyl. 


iCllallo iCllJI" 

lOlIallo (Cll.,Cl 

Glycol. Monoclilorliydiijic 

of n]y.'ol. 


\ CHj’l 

Diclilorhydriut' 
of jilynil. 



Olyceriuoj ('lilorhydrijic 
of fflyccriiic. 


(CTLHo (CT-LCI 

• cnL'i <CI1C1 

(cir.,ci (ciuji 

DiclilorhulriiK* Trichlor- 

of " lyccrinc. livilrinc of 

{rlyocriiio. 


These ethers arc; obtained l>y Hul'j(!ctiiig the alcohols to the 
action of hydrochloric acid: - 


i CJla I [1/11 

Alcohol. liydnx liloric 
acid. 


(CMJ, + juji - 


iCfJ, 

(Cliri 

(diloridc of 
cth)!. 


OIL 


■Water. 


-h “IIIO.) 


(CIT,Tb> 

\ CH.,lJo 
(llycul. 


+ iin r-. 

Hydrochloric 

acid. 


iCILlL 

} cujn 

.Monothlorli\ilrine 

of glycol. 


+ OH.,. 


To obtain the second ither of glycol we must have recoiirsi* to 
pentachloride of phosphoi-us 


which generate the ethers of glycol and glycerine are explained 
by the following equations :— 


(CHJIo , 
ICH^Ho ^ 

- CMeOHo = 

(CHJLo . Qjl 

{CHa-O-CMeO + 

Glycol. 

Acetic acid. 

Monoacetate of Water, 

glycol. 

({GM" \ 
\ Jr.s 

(U + 0, 

, = G,H,oAo, 4 2 H 0 J 

1ch:'h« + 2CM»0H0 = 

jCH,,-0-CMeO . 2 QJJ 
(CIL, O-CMeO + 

Glycol. 

Acetic acid. 

Hiacetate of glycol. 



(CW") \ 

, = GJJ.uAo^ 4 4H(j] 

CJl.O,) / 

( CH.,llo 

^Cinio 

(CH.llo 

4 CMeOlIo = 

( CH,Ho 

1 CHllo 4 OHa- 

(Cll.,~0-OMeO 

Glycerine. 

Acetic acid. 

Morioacetine. 

{{(W'l 
\ Jh) 

+ ‘Wjij 1 

G W" ) \ 

-f 


The reaclioiLs which give birth to diacetine and triacetinc (the 
I’eniainiiig glyceric ethers) are, quite analogous. 

Com])oiin(i eth<*rs (etlu'real salts) are capable, as has been 
already stated, of regenerating the alcohols from which they 
have, i)een derived, when sul)jc‘cl»*(l to the, action of hydrated 
alkalies. Thus W(* can ri'cover glycol from the mono or dia- 
cetat(^ of gly'col, and glycerine*, from luonoacetiue, diacetine, or 
triacetim*;— 


i OTT..-0-CMcO , 

J CH.” -()-CMe() + 

Diacolatc <»f 
glycol. 


2 KHO = I + 2CM0OK0. 


IT>dra(c of 
potassium. 


Glycol. 


Potassiiuii 

acetate. 


V'Xa:) 




) CHaHo 
\ CH,Ho 
Glycol. 


+ iiPCI, 

Chloi'idcof 

]»hiis]ihonis. 


+ 2PC/., .. 


Jell:/.'! + + -p'V’- 

(’Idol idc of Oxychloride 

ct li_\ Iciic. of jdiosphoruH. 

((',I/,.p 07 /r/ 4 . 'ircijK.) 


When the typical hydrng( u (t he liydrogen of the hydrovyljin 
these aloohohs is iv]»lac('d by acid riulicul.s, compound ethers are 
fonned. Thus, acetic acid A\itli 


( CHa 

\ OHJlo 

yields 1 clv-()-C*M<'0. 

Ethyl alcohol. 

Acetic ether. 


^ CHJlo 
(CH,Ho ’ 

iCHJIn , 

’ (CHa-O-CMeO 

)CH..- O-CMeO 
( CH;-(.)-OMeO 

Glycol. 

Mono.'u ctate of 
glycol. 

Dincclate of 
glycol. 

1 CHHo „ 
(CHaHo 

(ClUTo ( 

{ CHilo mid i 

(CHa-O-CMeO ( 

CTT..-0 -CMeO 
Cllllo & 

Cll,-0-CMeO 

Glycerine. 

MonnacctiiU! 
of glycerine. 

J)iuectiii(* of 
glycerine. 


(CHa-O-CMeO 
ICU - O-CMeO 
(ClIa-O-CMeO 



Triacetiuu of 
glyceriiu!. 



These substitutions may generally be effdcted by distilling a 
mixture of the acifl and alcohol. The fcmiation of acetic etlier 
is exjdaiued at the b(?giiiniug of this article. TJie reactions 


ClL-O-CMeO (ClLHo 

CIJ - 0--CxVle() -f IJlvHo -= i^Cll Ho + liCMeOKo. 

CHa-O-CMeO (CHal-lo 

Tri.'icctiuc. Ilydr.ilc Glycerine. Potassium 

of potas.duin. * acetate. 




By the action of oxidising agents we can only obtain one uritl 
(aceiic acid) from ethyl al(a)hol, but from glycol we can obtain 
two, viz., glycollic and oxalic acids—tin* lirst formed by the sub- 
.stitution t)f one atom of oxygen for two of hydrogen, and tla* 
second by the substitution of two atojns of oxygen for four of 
liydrogen :— 


^Clla 

1 CllJIo 

+ 

0., 

— ^ 1 ftT-T 

“ (CHHo r 

llthj 1 alcoliol. 



Acetic acid. Water. 


4 4t> « 

: Oa + 2H0.) 

5 CH,Uo 
i CH.Ho 

4- 

Oa 

- ISX: + OH.. 

Glycol. 



Glycollic acid. W^atcr. 

{GJi,(U 

+ 

40 

» OWe + 2i/0.) 

5 CHallo 

\ CH,Ho 

+ 


i COIIo , 2 OH 
(COHo + 

Glycol. 



Oxalic acid. Water. 

{GW. 

+ 

W 

- GW, 4 4JI0.) 


Glycerine yields glyceric acid, CaHoO* 
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Potassium is capable of replacing the typical hydrogen in 
ethyl-alcohol and glycol, forming, in the case of the first, one 

compound, | second, 

two 


i§i:io rm 


Potash in fusion also oxidises aldehyde into acetic acid with 
the evolution of hydrogen gas :— 



Aldehyde. Hydrate of Potassium 
potassium. Aectatc. 


(C.ffAH + KO,UO = 0, + 2ir.) 


(Butlerow, Ja/imftenWif, 1864, 496 ; ylnn. CkPharm. cxxxviii. 
19 ; Wurtz, Hep. Chim. Pure. iv. 396 ; Kolbe, Ann. Ch. Phami. 
cxxxii. 102.) 

ALDEHYDE (Syn. Hydride of Acotyl, Hydrate of Vinyl, 
Oxide of Ethylidfene) CaH^O-CaHaO.H 

IcOH (WW. 

This body is obtained by depriving alcohol of a portion of its 
hydrogen ; hence its name aldehyde, which is an abbreviation of 
alcohol dehydrogenatus. It contains iw<i atoms less of hydrogen 
than alcoliol, and one atom less of oxygen tlian acetic acid. 

Fomiaimi. —It is formed in a variety of processes ;—1. By ex¬ 
posing alcohol to the action of oxidising agents. 2. By trans¬ 
mitting the vapour of alcohol or ether through a red-hot tube. 
,3. By the action of oxidising agents upon albumen, tibriiie, or 
casein. 4. By the dry distillation of a mixture of formiate and 
acetate of calcium;— 


Test 1.—When aldehyde is heated with a solution of potash 
a brown resinous body is formed wliieb is called aldehyde-resin. 
After the redaction the solution is found to coutahi formiate and 
acetate of potassium. 

Test 2.—When aldehyde is gently liealed in a glass test-tube 
with a solution of nitrate of silver mixed with a little ammonia, 
the silver is rediice<l, and forms a brilliant continuous mirror on 
the inner surface of the tube. 

TIit;s(‘ tw(* reactions, particularly the latter, are \isnally em¬ 
ployed to detect the pr(;senci‘. of aldehyde. 

Ar.tion of nascent hyilrogen .—xVldehyde combines directly 
with two atoms of hydrogen, and is converted into alcohol. Tile 
hydrogen must, however, be developed by means of sodium 
amalgam, and not by zinc and dilute sulphuric acid.—(Wurtz, 
Ilqm'f. de Chim. pure, 1 y62, 236.) 


( CIT., 

icoii 

Ahleliyae. 


+ 14 


i CH, 

) ClIaHo. 
Alt’ohol. 


CHO 

OHO 


Cao" 


+ 


CMeO 

CMcO 


CiU)" 


qICh, 

•^/coir + 


2 CO( 'ao". 


(cjWJ + air 


Formidto of calcium. Acetate of calcium. Aldchyd*'. Carbonate 

of culcium. 

{G.,m)J0a -f- GJip,,Ca =■• -f 2(CaO,ao^).) 

The following, however, is the best process for ]>r(‘paring it in 
quantity, for which we are indebted to M. .St(e<leh;r 

A mixture of 100 parts alcohol and 200 sxilphnric acid, 
diluted with three times its volume of xvater, is, when (|uit(' 
cold introduced inl.o a retort containing 150 purls of liichro- 
inate of potassium in small fragments, and surrounded with 
a mixture of ice and salt. The retort is connected with a 
receiver, which has an uj)right seipeiitine refrigerator aUachiid 
to it. The refrigerator is also in communicution with two glass 
vessels arranged consecutively, the second of xvhicli eonlains 
some anliydrous ether. Both are surrounded by a .strong freez¬ 
ing mixture. On removing thcj freezing mixture from ilie retort 
ebullition commences; as soon as it has ceasetl it must be, 
renewed by gently heating the retort by means of n siurit 
lamp. During the entire ])Tocess the w^ater in tixe refrigerator 
must be kept at b(f, and the receiver gently heated from time 
to time. In this process the refrigerator condenses the by¬ 
products, viz., unaltered alcohol, acetal, and acetic ether, which 
llow hack intf) the receiver, and allows nothing to pass through 
hut the aldehyde. At the end of the operation the contents of 
tlic two glass ve.s.sel8 are. mixed ami satursited with dry ammo- 
niacal gas, wliich causes the ibrmation of crystal*^ of aldehydute 
of ammonia.—(.Steedeler, Jieprrf. de Chim. pure, ISf)!), 306.) 

Erom the ammoniacal salt the anhydrous aldehyde may be 
obtained by intrc^ducing into a retort a solution of two parts of 
the crystals in two of water, and adding a mixture of three 
parts of sulphuric acid, and four of water, whi<’.li must be (juite 
cold. The receiver must be surrounded by a freezing mixture, 
and connected with the retort hy means of a chloride of calcium 
tube, which dries the aldehyde in its passage to the receiver. 
The retort is heated by a water-batb. 

Aldehyde is a colourless liquid, possessing an exceedingly 
pungent and suffocating odour. Density = 0*800; boiling point, 
22 *8. It mixes in all jjroportioiis with water, alcohol, and (jtJier, 
and is neutral to test-paper. When exposed to the air, lioweve 7 *, 
it absorbs oxygen, and soon accpiires acidity from the formation 
of acetic acid. This action is singularly promoted by the pre¬ 
sence of platinum black. Oxidising agents transform it at once 
into acetic acid :— 

ISSs + » - !§«% 

Aldehyde. Acetic acid. 

+ 0, » 


Chlorine <!.oiiverts aldehyde into chloride of acctylc ;— 

+ '-'l. - + HCl. 


(Cll, 

/Ct)H 

Altlcliydc. 


(Cjf,(Kji -i- 2rv 


Chloride of AeolyJe, IlydioohJoric 
fieid. 

- (.\1f/)„ri -f JTCl.) 


Chlorocarboiiie. oxi'le (Phft.^'ene gas).—This body transforms 
aldehyde into chloride, of vinyl:— 


jcofl + 

Aldch) de. PhoPiri'm' 


C.JT,(.;i + IKT + CO,. 

C]ilorid(' of ITydroohlorh’ Cavbonii 
Vmyl. acid. acid. 

+ a(vai cjj^ci -i- hoi -f 2C’o,.) 


Ohloride, of vinyl boils nt about—15". 

(Jonslitntion. -Tlie Iraiisformatioii of aldehyde, into acetic acid, 
by means of oxygen, and ll'.o fonuation of eliloride of acetyle by the, 
actum of chlorine. wt)U 111 lead us to regard thi.s body as the, hyilride 
of acetyle (C.iH 3011 ). ^’'he action oi’ pliosgime gas upon it, on 

the other hand, is best explained by su])j»osing it to be the hy¬ 
drate of vinyl, (igH^lIo | On.^ The, reactions, which we 

will pri-vseiitly explain, force us, howeve)', to admit in this body 
the existence of the diatoiiiie radiiail elhylideiie, isomeric 

with ethylene or oletiant gas. Tlie following fonuuloe repre¬ 
sent the. con.stitutiiui of t.he.se isomers ;— 


<^cn, 

) CH 

Ethyliilitne. 



EUiyloiic. 


Aldehyde is therefore also n'garded as the oxide of ethyli- 
( CH 

dene, and is thus ,formulated :— | QOH* isomeric, with 

oxide of ethylene, and vinyl alcohol. The, dillVrence in consti¬ 
tution between these bodie,.s may he thus shown ;— 


(CH, fCI4o 

{coH |cH., icmio. 

Oxide of Ethylidene Oxide of ('thylcno. Hydrate of Vinyl 

(iildehydo). (Vinyl alcohol). 


In the first the oxygen is united by both its bonds to one 
carbon atom ; in the second, it is imited to two carbon atoms; 
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and in the third its two bonds are satisfied, one by a carbon atom 
and the other by a hydrogen atom. The isomerism of ethylideiie 
and ethylene accounts for tlie isomerism of the compounds con¬ 
taining these bodies. Tlie compounds containing ethylidftne are 
indirectly obtained from aldehyde, as ethylidene itself has not 
yet been isolated, the compounds containing ethylene are ob¬ 
tained directly from etliylene itself, or indirectly from glycol, 
llie formula Just given, which was first proposed by Lieben, 
is now generally adopted, as it explains satisfactorily most of the 
reactions and accounts for this ioonierism of the comi)Ound8 
obtained from aldehyde and glycol. 

We shall now continue our account of the behaviour of alde¬ 
hyde towards different reagents. Penfachloridc of phosjdiorus 
converts aldehyde into chloride of ethylidene :— 

5 4- PCM — ^ OH.-, I p(yni 

(OOH + “ <CnCl., + 

Aldehyde. Pejitadiloridti Cliloridc of O.woliloridc 

of phosplidius, fthylideno. of phospliorus. 

+ PCI, = CJT.Cl, 4- PO,(JI.,.) 

This body is isomeric with the dichlorhydrine of glycol or 
chloride of ethylene. Their constitution may he thus repre¬ 
sented :— 

icii, icrT,ci 

\ CHCl, I CHaCJ 

Chloride of Cliloride of 

ethylidene. ethylene. 

Acetic anhydride. —When aldehyde and acetic anhydride are, 
heated in scaled tubes to 180'^ they combine directly to form a 
liquid the diacetate of ethylidene isomeric with the diacetate of 
glycol:— 

icn’-0.-(OMeO), 

Dificetato of ethylidene, 
or diacclato of aldehyde. 

It boils at ICS". The action of potassium hydrate serves to 
distinguisli these isomers, acetate of ethylidene being decomposed 
into acetate of potns.siurn and aldehyde, wliile ucekit(‘ of glycol 
yields acetate of potassium aud glycol. 

Chloride of acctylr .— When a mixture of this body and alde¬ 
hyde is exposed in S(!aled tubes to tluj k;m])<!ratnre of a W’ater- 
hath they combine directly, forming a liquid which boils be¬ 
tween ISO® and 12-r, Its composition is {CJffd/.'l). 

It is decomposed by water into liydrocliloric and acetic acids 
and aldehyde. It may be regiirdod as tluj ucetochlorhydinc of 
ethylidene, 

j ClI, 

I CH(M-0-CMe0. 

It is isomeric with the acctochlorhydrine of glycol.—(Simp.son, 
Compt. licnd. xlvii. 874.) 

When one molecule of aldehyde and one molecule of hydro¬ 
cyanic acid, both anhydrous are maintained in contact in a 
sealed tube for about 12 days, direct combination takes place 
with the formation of a liquid, which boils between 182'-' and 
184”. It has the composition, Cjll/ljIlCy 

““ I CHlIoOy i’’ isomeric with the mo- 

iiocyanhydrino of glycol. It may be called the monocyan- 
liydrine ol (ithylidenc. It i.s a coJonricss and fuly liquid, 
possessing a sliarp and bitter taste. Jlydiochloric. iicid acts 
upon it M'itb great violence, resolving it* completeh into sal- 
ammoniac and lactic acid :— 

I OHHoCy + + 2011,= | 

Monocynnhydrin Hydrochloric Wafor, Lnclic .acid of } 8{iI-anunoniac. 
of elhyhdunc. acid. fermentation, j 

-f irci + 4 H 0 ^ + A7////.) 

(.Simpson and Cantier, Ann. Ch. Pharrn. cxlvi. 2r;4,) 

Lactic acid is also formed, together with chloride of uinmoninin, 
when aldehyde is exposed t© tlie simultaneous action of hydro¬ 


cyanic and hydrochloric acids. It is highly probable that this 
reaction consists of two stages. In the first, monocyanhydrine 
of ethylidene, which we have just described, is formed ty the 
direct union of the hydrocyanic acid with the aldehyde ; in the 
second the cynnhydrine thus formed is decomposed by the 
water and hydrochloric acid present into lactic acid and chloride 
of ammonium. (Naquet, Principcs dc Chimie, ii. 307.) 

Potassium .—When aldehyde is gently heated with potassium 
hydrogen, is evolved, and aldehydate of potassium produced, 


i CH, 

I COK. 




Ammonia .—Aldehyde combines directly with ammoniacal 
gas to form a crystalline compound, the aldehydate of am¬ 
monium :— 


i CH, I jgT-j ^ 

^coir + 

Aldcliydc. Ammonia, 


H- - 


[ CH, 

{C0(NH,0.) 

Aldehydate of 
ammonium. 

c,H,(mi,)o,.) 


Treated by acids, tlu'sc crystals yi(d(l a salt of ammonium and 
aldehyde. 

In the two last reactions aldehyde plays the part of a mono¬ 
basic acid, one of its hydrogen atoms being rejdaced by a metal. 

Polymeric modijirations. Llaldehyde, 30.41^0 — 

When pure aldehyde is kept for some time in a sealed tube it 
often deposits long transparent noedle.s fusible at 2”. These 
boil at 04'’, and do not combine with ammonia. Their compo¬ 
sition is ~ 3 molecules of aldehyde. 

Aletaldehyde .—When pure, ahh'hyde, to which has been added 
half its weight of water and a tracu* of sulphuric acid, is miiin- 
tained for sonu! time at tlu; ti‘mi)erature of zero, it deposits long 
transparent noedle.s of metaldehyde. They fire insoluble in 
water, and sublime at 120 •williout melting. Heated for some 
time at ISO"-' in a .sealecl tube, they rcigeiu'rate aldehy<le. 

ALDEHYDES. The.se, l.odii^s* are. derived from alcoliols by 
the elimination of two atoms of hydrogen. 

The con.stitutioii (»f th(‘. aldehydes may be represented in two 
ways : 

loon “"'1 Ixlio 


in the first of which tlu* radical methyl is united to an atom of 
tetrad carbon, tlu*. other bonds of whicli are saturated by one 
atom of hydrogen and one of oxygen; in the second formula 
tlie methyl is represented as combine(l with dyad carbon, the 
other bond being occupied by hydrox)^. The former, wliich is 
imially adopted, is supported by the liansformation which alde¬ 
hyde. umleigoes wlien submitied to the actirui of phosphoric 
cliloride, the. oxygen being replaced by two atoms of chlorino 


\ CH 

forming ethylidenie dicbloride | 


"I'lie latter rei)re.senta- 


tioii (recently sngge.st.ed by Dr. I'rankland) more clearly indi- 
c;i1.es tlu; jnirtiully saturated cliaraeler of the.'-e bodit:s as sliow'n 
by their ready transformation into aciils by simjtle. assimilation 
of oxygen, and into alcobuls by the action (d‘ nascent hydrogen. 

A monacid alcohol, having but one liydro.xy], yiekhs only one 
aldehyde. A diatomic alcoliol, howe\'er, might be. exjiected 
to yield two, one. by the removal of H, and another by tlu; 
removal of 2Ilj. A trialomic alcohol Avould yield three, &c. 
Tims from glycol -we should get two aldeliydes :— 


(ciyio 
(CH.llo " 

II, 

i CH,Ho 
■( COH 

Glycol. 


Aldehyde 

(Unknown.) 

(Cjrr/>. - 

2/7 

- 

\ CH,Ho 
j CH.Ho “ 

211, 

i con 

^ \ COH 

Glycol. 


Glyo-xal. 


47/ 

- ojiM 


At present, liowcver, onr knowledge does not go beyond 
the aldehydes tlerived from the monatomic and diatomic 
alcohols:— 

Akiehydes derived from monatomic alcohols :— 
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]. Aldehydes corresponding to the 

Fatty Acids :— 


Acetic aldehyde .... 

CJ-I*0 - 

(OjiM 

Propionic aldehyde . . . 

C3H3O - 

{CJiM 

Butyric aldehyde .... 

CJI,0 - 

ifW.) 

Valeric aldehyde .... 

■ 


Caproic aldehyde . . . . 

CJI„0 


OEnauthylic aklehydo . . 

C,H,,0 - 


Caprylic aldehyde . . . . 

CslImO * 

((-Vr,,o,.) 

2. Aldehydes corresponding to th 

^ Acrylic Acids 


Acrylic aldehyde, or Acrolein, 

CJI4O 


3. Aldehydes corresponding to ihc Aromatic Acids :— 

Benzoic aldehyde . . . 

. C,I1,0 - 


Toluic aldehyde ... 

■ cyj,o - 

iVW 

Cuminic aldehyde . . . . 



Sycoccrylic aldehyde . . 

. C.JU3O - 


Ahhhydcs E,, 



4. Cinnamic aldehyde . . . 

c,li,0 - 

(CxbHsO,.) 


Fonnntioii. aldehydes exist, in nature in a free state. 

Thnscinnaniie, akleliyde is conlained in oil of cinnanion, cuininic 
ahlciliydft in oil of ciunin, and salicylic aklehytle in oil of s])ira?.a. 
Jlonzoic aldehyde also is conlained in hitter almonds after they 
liave iinder^m'ne i'enncntation. Artilicially, aldehydes may he 
obtained by a variety of jn'oeesf-es, 

1 . Ily Ike action of oxidisin;' a^^onts upon albumen, casein, ,'ind 
,r:elatijn in this way -we may obtain acetic, pT()]>ionic ami benzoic 
aldehydes, 

‘J. By the dry distillation of or^ainic acids. Thus lactic acid 
forms a\‘.etic aldehyde, and ricinolic acid cnnanthylic aldeliyde. 

3 . By the deliydration of yioJyatomic alcohols :— 

- 2011, - (lalT.O. 

tllycoririe. Water. Acrolein. 

{cjj/U 4110 - (\ir,o,.) 

4, By the .action of nascent liydro;,4:en upon cyanide of hen/.oyl 
benzoic aldehyde is formed :— 

C,H.,OCy + 1-1. -= (';TTr,0 + HCy. 

Cyanulo of Benzoyl. Beir/oir llydrocvanic acid. 

n[d<’lijdc, 

((■'nlTAC'n + 2;/- + UCy.) 

Tliey are, liowever, msually prejiared by tlic two following 
general me.tliods ;— 

1. From the. corresjjoiiduKi Alrohoh. By siibjcicting tlnun to the 
action of o,vidi.sing agent,s. See ALDiniYDK, E. (’. S. 

2 . Frohi Ihc. r.orrcs])oridriiri Acida. By the dry distillation of n 
Triixture of the lirrnj-salt of the acid, and an (fcpiivalent qn.antity 
of furmiate of caleiurn :— 

(Cl,ll50,),CV -f (CllO,),Ca" - 2C\IT„() + 2003Ca. 

Benzoate of calcium. Vormialo of calcium. Benzoic Carbonate 

uhU'liydc. of calcium. 

(2CJ1^0^C(t + 20JfO/M - + 4{(-'(i(K<A\).) 

Tin's method enable.s us to prepare aldehydes whose corre- 
Rponding alcohols are unknown 

Properties. The following reactions are characterj.stic of 
aldehydes and common to all the members of this class. 


Oxidising Agents .—Under the influence of oxidi.sing agents 
aldehydes lix an .atom of o.vygen and are transformed into their 
corresponding acids ;— 

CJI,„0 + 0 „ 

Valeric uldehydo. Valerianic acid. 

Potash in fusion also o.xidises aldehydes and converts them 
into their coiTesponding acids 

+ KHO 4- Hj. 

Cuniiuic Botas-sium Cumiimle of 
aldehyde. hydrate. potas.^ium. 

4- KO.HO = C^HJ\K + 27/.) 


Nascent Hydrogen evolved from sodium-amalgam transforms 
aldehydes into their corresponding alcohols :— 


C^H^O + IT, 


Benzoic aldftliydp. 

Benzylic alcohol, 

+ 277 

- c\jrM 


If, however, the aklL'hyde belongs to a non-saturated series, 
ilie lixation of hydrogen does not stop at the formation of the 
coiTt‘.‘?ponding alcohol, but continues till the latter is converted 
into a saturated alcohol belonging to a different series :— 


’• icon 

Acrolein. 

„ (C(CH„)"H 
|CH,Ho. 
Allyl alcohol. 

(CW\ 


+ TT 


+ 11. 


77, 

JJ., 


(C(C1I.,)'^H 
I Cll.lio. 
Allyl alcohol. 

Propvl alcohol. 

Orko,) 

(wJ- 


An-aliih-hisnlpJiifes ent(T info combination with aldehydes and 
form e.ry.‘<talliiie compounds:— 


C\n/) + S(),NaII S0,NaCJl3 -f H^O. 

Aldehyde. J5isuliihi(c BisuIpfiKc of Water. 

ol isiiciiuin. ncc'l \l sodium. 

4- NuO,nO,^AU^ = Na0CJ1^02S0^ + 2770.) 


Tlie.se are obtained by simply shaking the. aldehydes or any 
licpior containing them with a saturated solution of the alkaline 
hisulphite. The crystals a. lich separate are soluble in water, 
but insoluble in strong soluljons of the bisulphites. Both acids 
and .alkalis liberate tlie aldehyde from these compounds. This 
reaction furnisht‘s us with an excellent method of purifying 
aldehydes and separating them from mixed iicpiors. 

Anhydrous acclic acid. Aldehydes enter into direct combina¬ 
tion AAnth aiiliydrous acetic jicid : - 


( C.Me{) 

tyiioO 4- U> 

(CMeO 

Valeric Anhydrous 

aldehyde*. acclic acid. 

{(-MK 4- ^{('jr.o.) 


CMeO-O 

CMeO-0 


(CJI.o)". 


Diacctate* of valcral. 




This compouml is isonuirie, wil.li diac.etate of amylone. See 
Alukiia de, K. (’. S. 

Pcntachlorule of phosphorus. With this body the aldehydes 
exchange one alom of oxygen for two of chlorine ; ~ 

4- 1P0.],0. 

Hcnzoio Pen Inch loriilo Chloride of O.vychloj-idc 

aldehyde. of phosphorus, lienzvhmc. of j)hosphoru5. 

eWho. + rci. = L\,k.a, + pci.o,.) 

The reagents we have just been con.ridering belmvc in a 
.similar maimer towards all aldehydes derived fiom monatomic 
alcohols. Tlie reagenl.s, lioAvever, avc .arc* now about to consider 
behave in a different manner toAvards different aldehydes, accord¬ 
ing to the series to which they belong. 

Chlorine converts acetic aldehyde into chloride of acetyle, 
which is identical Avith the chloride obtained from acetic acid. 
Butyric aldehyde, on the other hand, it converts into tlie 
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hydride of chlorbutyryl, which is different from the chloride of 
hutyryl obtained from butyric acid :— 


ioofl + 

Acetic aldehyde. 


+ IlCl. 


Icoci 

Chloride of Ilydrochloric 
ucetylc. acid. 



+ lICl. 


Butyric aldehyde, 

+ 2Cf. 


(OJW. 


CH,C1 
ICH, 
iCll, 

COH 

Hydridt! of clilor- II\droehlorio 
liutyiyl. acid. 

IWl 
JICl. 


(\iwn. + 

CjTjjlAJjT 4- 


l) 


Alcoholic potash resinilics iddehydcs ljcloii^in;» to the fatly 
series, and forms at the same time the ]K)ta.sh salt of the 
corresporulino; aeiil. 'J’he nldehules of tlio .'iromatic H(>ries, 
liowover, fire transformed into the corresponding arids and 
alcohols 

i C'JV, 

\ OOlJ 

Bciizoic Hydr.'ileof 

rddehyde. potiishiiuu. 

-f A7;,//o 


+ KTIo == 


, Uyi, 

I CoKo ^ \ CJl.,Jlo 


Beu/oiite of 
])(il!issiinii. 


Boiiz}! 


7lm?J70?7m combines direelly will) Ihe iildehydes belonging to 
fatty acid series and forms e-i'ystalline eomj>oumls. 'J'hese may 
be regarded as aldobydes in whieh one Jitom of hydrogen is 
repJaeed by ammonium 


cjr^o + Nil, 

Voleric, Aiinnoniii. 
.Aldeliydi'. 


Vi)l< ml iiimiumia.. 


Towards the, aldeliydes of llie iiromatie series ammonia 
behave.s in a very dill'erent manner, 2 molecules of the alkali 
combining with U nioleeiiles of the aldehyde, with the elimhia- 
tioii of 3 molecules of wjiter 


3C,IT„0 + 2 Nlf 3 11.0a + :i01T3. 

Benzoic Ammonia, llydrobeiizamidc. 'Wider, 
aldehyde. 

4- 2NJI, 


(^36\,i/„. 


[Gjr, 


+ CJIO. 


-) 


Nitric arid converts the aldehydes of the fatty series into the 
forre-spondiiig aibls. In the uroinalic .series, on the. contrary, it 
forms nitro-coinjmiimls :— 

001«O + NTI(\ =:r. (■VHONO.OO 4- H./). 

WiJter. 


Benzoic 

nldehyde. 


Kifro-benzoic 

fddehvde. 


<\JT,(xu,)o.^ + airo.'j 


Niti'ie acid, 
rile. 

+ jw,xi>, 

b’or tin* eonsllLnlion of the ftldeln’de.s, see 
ALDEnYDi':, J^. (\ S. 

Ahliiniilrs (li rirnl frohi diatnoiir alnduds. 

Aldebyde.s derived Irom glycols by the elimination of : — 
Salicylic aldehyde .... 

Anisic aldehyde..< ) 

Furfurol.biOd.O., 

Very little is known about these hodie.s. The following 
reactions have, however, been nuide out:— 

Oxidising agents transform them into tlieir corresponding 
acids, which are all monobasic and diatomic ;— 


C,H„0, 4- 0 

Salicylic aldehyde. * 


Salicylic acid. 


Ammonia. They all behave towards this reagent in the same 
manner as the aromatic aldehydes :— 


3C.H,0, 

Furfurol. 

+ 

2 NH 3 

Furfuramide. 

+ 

3H,0. 


+ 

2 W //3 

« G^H,,N,0, 

+ 

mo. 


When furfuramide is exposed to the action of a boiling solu¬ 
tion of potash it is transformed into an isomeric modilicatioii 
called fnrfurine, which is a pow'crfiil organic base. The 
ammonia compound of anisic aldehyde suffeivs a similar trans¬ 
formation when it is lieated to IGh , anisine being formed, which 
is silfto a powerful base. Salicylatuide undergoes no molecular 
change wlieii treated in a .similar manner. 

Nascent hydrogen converts the first two aldehydes of this 
serie.s into their e.orresponding alcoliols :— 

C.l !„()., 4- Tl, (VlIsO.. 

iSiilicylic iildfliyile. Snli.^cnin. 

('•'..J'/V + 

Furfurol has not yet been tran.sformed into its corre,sponding 
alcohol. 

Jlisidphitr of sodium forms crystalline compounds with ihe 
first two .aldehyde.^. Whetlusr it comhine.s with the third or not 
has not yet Iteeii a.scertiiined. 

Aldehydes dcriml from ghjruls hy the cHmi)iation of 2B,^ 

(dyoxul.f 1 , 11,02 (CJ^M 

Phfalic. .aldehyde. 0 , 11 /)., 

The.se are the only ropi’csenlatives of thi.s .series. Glyoxal 
is ohiaiiieil by the .action of oxidi.sing .agents upon ethyl 
.alcohol. It has not yet been formed from glycol. 

Under the influence of o.Kidising agents tlie .aldehydes of the 
precelling serie.s fix one atom of oxygi'ii and are transformed 
into diatomic and monobasic acids. The aldehydes of the series 
we are now studying lix two atoms of oxygon, and are trans¬ 
formed into diatomic and hihasie acids : — 

n (COlTo 

I COH + )COllo. 

Glyoxal. Oxalic add. 

4- -10 --- CJJM 

Olyoxal forms a iwy.stalliiie eomjiounJ with ammonia, which 
is called glyi'osine 



+ 

4 NH 3 = 

N.,(C.JT.,)/ + goh,. 

Glyoxiil. 



Glycosinn. 

/ 



' ( GJL V 

(3C,7f/), 

+ 

ANU, 

+ 

11 

\ 



J 


IMdalic aldehyde has recently been obtained by Kolbe hv 
e.x]»osing the ciiloride of phtalyl to the jic.tion of zinc anil 
hydrocJiloric acid. It is a v hite solid, melting at 65", It has 
not been studied. (‘.lahre.sbericht,’ 1 H 6 G, 431.) 

These aldehydes may he regarded as derived from bibasic 
acids as -well as from glycols, hy the substitution of H„ for 
2 (OH): 


j OOHo 
I COHo 
Oxalic acid. 


2011 4- iia = 


2i/r), 4- 


icon 
\ con. 

Glvox.'il. 

II, = Gjiff.) 


ALDER: ECONOMICAL USES. The wood of the common 
or black alder is not well adapted for fuel, but it supplies one 
of the best of nil kinds of wood-charcoal for gunpowder. The 
tree is much grown as coppice-wood for this special puipose. 
The shaves for herring-barrels are made in Scotland oi this 
wood. It is used in many kinds of turnery and joinery work. 
In engineering, bridge-piles, pumps, sluices, water-wheel cogs, 
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and water-pipes are largely made of alder, owing to its power 
of resisting decay under water. The bark is used for tanning, 
<lyeing, and staining, producing a reddish-yellow colour by itself, 
or black with the aadition of coppems; and the leaves and 
female catkins are sometimes similarly employed. The seeds 
are a favourite food for green-fmehes. The wood of the grey 
or white alder, although white, compact, and flue-grained, is not 
so durable as the other kind in water; the bark is, however, 
used in dyeing, as is that of other and less-known kiiuls of alder. 

ALEXIPHARMICKS, poisoii-antidotes, a term formerly 
applied to many substances supposjed to have the power of 
counteracting poisons, but not really i)osHessing it. [roisoNH, 
E. C. vol. vi. col. 698.1 

ALGEBRAICAL EQUATIONS. [Equations, E. C. S.] 

ALIEN PRIORIES, were cells of the religious houses 
in England which belonged to foreign monaslerics. When 
manors or tithes were, given to foreign coiiveiils, the monks, 
either to incn'use their own rub;, or rather to have faithful 
stewards of these distant revenues, Imilt a anuill conventual 
establishment there foi* the nieeption of such a uiunber as they 
thought fit, and appointed a governor, termed a prior, at the head 
of each one. The,se cells kept up thii samii distinctions us in 
those priories which were cells suljordiuate to some large, abbey ; 
some, of these were conventual, iiaving priors chosen of their own 
body, and became indepeiulent societies, receiving the revenues 
belonging to their several houses for their own use, and benefit, 
but still paying the original aclaiowledginent, at first of course 
merely the surplus income, to their foreign head. Others, liow- 
ever, were entirely dependent on tlie foreign houses, who exor¬ 
cised eom])lete control over their ])riurs. These wen; coin])elled 
to transmit all their income out of th(‘, country, and for this 
reason their estates W(.'re generally seized to c;irry on the wars 
botweei' England and France, and l e.stored to them again on return 
of peace. Most of the alien priories owe their fimmlaliou to such 
as nad, either by tliemselveH or their families, found<*d foreign 
abbeys. In number they jtndjubly t'xceeded JuO, some, of which 
were eventually made iiulige.iious or denizen, as occusionully took 
place among the ileiiedictiiie monasteries. In a.d. liiSo, Edward 
1. took the op]K)rtimity of war breaking <mt, with bhuiice to seize 
the alien priories ; Ed waidlL also thus benefited therovemie, and 
the Act of Restitution, 1 Edw. 111., is considered by some to 
have reference to these facts. In a.d. 1987, Edward 111. confis¬ 
cated their estates, liirinii out the ]»iiories, with then land 
and tenements, for tciJUi f 29 years; on the camchisioii of 
which term, ])eace ludng ide, with France, the estates were 
restored, a.d. 1901. At other times he granted their lamls, or lay 
])CHsions pro(?<*eding from them, to noblemen. They wiwe also 
sequestered in the, time of Jliclmrd IT., and their foridgn heads 
were permitted, by royal licence, to dis])ose of their lands to 
other religious liouse.s in England, or to those, intending to make 
new fourulation.s. Henry IV, at liv.st wus inclined to favour the 
.•diens, restoring all those, that were conventual, and only reserv¬ 
ing to hini,sc?lf in time of war what was annually ]>aid to the 
foreign abbeys. Henry V., in tin- second year of bis reign, 
caused tb(>m to be HUi)pressed by Act of Parliament, ami vested 
their estates in the, (,hown, witli the exception of a few^ give.u t«* 
Fotheringay College. In general these lauds were apj)ropriated 
to religious uses. Henry VI. endowed his foundations at Eton 
and Cambiidge witli the lands of the alien ])riories, in y)ursu- 
ance of his father’s design of appropriating all of them to found a 
noble college at Oxford. Prelates, nobles, and ]>rivate persons 
also obtained several of their estate.s ; and, finally, Henry VI., 
in A.1). 1440, grunted those that then remaiin-d in the ])ossessioii 
of the Crown to Archbisho]) Chicheley, and they became part of 
his and the royal foundations. Nichols and Uugdale have given 
detailed accounts of the alien priuiies in England and Fi-ance. 

ALIEN,1TI0N OF MINI). I Insanity, E. 0, vol. iv. col. 
885.] 

ALIENS, by the 93 Viet. c. 14, arc enabled as to real and 
personal property within the United Kingdom, to take, acquire, 
hold, ana dispose of it in the same manner in all rtispecis as 
natural-bom British subjects; and sucli pe.Tsoiis may transiuit 
title to such property in all respects as natural-born British 
subjects may. Sucli a privilege and right, if confened without 
restriction or qualification, would cany with it rights, both 
social, political, and municipal, of great power and influence. 
But the same Act seems to restrain the elfect and intention of 
the Legislature thereby to the mere enjoyment of real and 

LOt thereby intended to qualify an 


alien for any office, or for any municipal, parliamentary, or other 
franchise, or to entitle him to any rights or privileges as a 
British subject, except such rights and privileges as ore thereby 
expressly pven him. It further saves and preserves intact any 
estate or interests in real or personal propeity to which any 
person had or might become entitled, mediately or immediately 
in possession or expectancy, in pursuance of any disposition or 
devolution by law before the passing of the Act. With regard 
to the naturalisation of Aliens, as well as the expatriation of 
British subjects, we must refer to the article. N ationality, E. C. S. 

ALIMENTARY CANAL, the tube which extends from the 
mouth to the anus, and in which the several processes of masti¬ 
cation, deglutition, digestion, (Jiylilicatiuu, and defecation, are 
carried on. | Anatomy, E. C\ (Nut. Hist.) vol. i. col. 193.] 

ALIMENTS. [Food, E. C. vol. iv. col. 151, and Nat. Hist. 
voL ii. col. 8.')!.] 

ALIZARIN or ALIZARINE DYES. A remarkable advance 
has recently been made in cheinisLiy in one of its numerous 
applications to the Arts,---the discovery that alknrin, the chief 
cobniring agent in madder, can be obtained from that abundant 
and e.lieaply-pim-based substance, (oal tar. Under Maddkr 
[E. C.j, an analysis of the rout is given, showdng the relation 
\vhicli exists between Alhirin, Parpurin, Jlubiarlo, Chloroyeniuy 
and other organic coiu])()iiii(ls obtained by various modes of 
treating tin; madder. Anything that cheajiens the dye in the 
marktit will be important, owing to the vast quantity used. 
Madder is to dyeing and calico-printing almost as valuable as 
coal to the steam-engine. Its great usefulness (Irq)ends on the 
two facts that fast colours are produced by it, and that many dif¬ 
ferent tints are. obtained by the use of difierent mordants—blacks 
and puiqdes with iron, reds and pinks with uluminia, t&c. No less 
than 47,0(.)() tons of nuuhler, Avoith about 4.5/. per ton, an* n*.- 
(juijcd unnnalJy in tlie Arts, of which neuiiy one-lmlf js u.sial in 
Great Britain. If .‘ilizurin, for wljicli the inad<ler is mainly 
re(|uired, could be obtuineil from coal-tar, a sum of more than 
two luillions sterling, now sent out of the country as ])ayment 
for a foreign-grown substance, W'ould be hi groat jjart saved, and 
applied mostly to subslauces foiiiid abundantly at home. Pro- 
fe.ssor Stokes, in hi.s uddre.s.s to iJie Briti.sh .Association for the 
Advnnc(>nient of Scie.nce .it the Exet(!r meeting in 1809, noticed 
another asjiect id’ Ibis sulqect;—“To the calico-printer it may 
make no very important dill'erence Avlietlier he continues to use 
madder or replaces it by the artificial substance; but what a 
sweeping change is made in the inadder-growdng interest! 
AVhat liundreds of acres hitherto einjiloyed in maddcr-ciiltiva- 
lion are .set free for the production of human food, or of some 
other substance useful to man !” Tlii.s prospect is of course 
contingent on the actual siijicrcesision of madder by alizarin, 
wdiich the future will decide. 

The disc.overy was made in many succe.ssive stages, each lead¬ 
ing on to the next. Jn 1825 Faraday tirst obtained benzol from 
coal t'lr, a discovery fraught with nniny inijiortant re.sults. In 
1891 Robiquet and (kjlin discovej-ed that the colouring agent in 
madder rout is alizarin, which they isolated in tt crystalline 
state. In 1832 Dumas and Laurent obtained a new substance, 
from coal tar, culled aidhraciit. Li 1818 Schenck ascertained 
that alizarin e.xists already formed in madder, and is not merely 
produced by a re-.'iiTungement of cliemie.ul elements. In 18.50 
Strakcr <ibtaiucd a moie ex;ict foinuila for .'ilizarin. In 186*2 
Anderson gave an unnly.si.s oJ’ various anthraciu compounds. In 

1865 Kekule developed his theory of aromatic comjiound.s. In 

1866 Buyer ])roduced benzol from phenol. These researchea into 
madder on tlu; one hand, and into eo.il tar products on the other, 
led at length to the di.scovery of the connection between those 
Bub 5 tance.s. In 1868 Graebe and Liebermann, Belgian chemists, 
after separating alizarin from madder, olitaincd anthraciu Irom 
alizarin; and this suggested the i) 08 sibility of the reverse 
problem—tin*, obtaining of alizarin from anthracin, which the 
same chemists effected in 1869. In their memoir of 1868 they 
described their mode of heating alizarin with zinc dust, and 
thereby producing n hydrocurbon having all the properties of 
anthracin ; and in their memoir on the inverse operation in the 
following year, they showed how they convtuled tin; anthracin 
into an alcoliol, then acted on it by bromine or chlorine, then 
employed caustic potash and acetate of potash, and finally pro- 
dui’.ed alizarin, which apjieared as a suhliinute of line orange-red 
needles, slightly soluble in hot water, it soon became evident, 
however, that this process could not produce alizarin cheapiy 
enough to supersede madder in the markefc; they therefore found 
a new way of making potas.sic alizarin, and tlien getting rid of 
the potash. Chemists were watching with attention these re- 
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searches. Roussin had already tried to produce alizarin from 
naphthalin, and failed. But they were now invited into a new 
channel, in which they lulvanced rapidly. In the ‘ Moniteur 
Scientilique ’ for 1869, M. Koechliu gave a paper on alizarin, 
illustrated by five calico patterns in black, puce, scarlet, pink, 
and violet, produced by madder, purpurin, garancin, alizarin 
from madder, and alizarin from coal gas, to sliow the ndative 
effects. The ‘Societc Industritdle ’ of Mulhouse, in 1870, 
offered a medal of honour for the d’Rcove.ry of a mode of making 
alizarin .sidliciently good for all the madder colours of the. dyer 
and calico ])riiiter, and sutliciciitly elieai> to supersede madder 
itself. At present there are. several makers -MM. Meister and 
Lucius, Graebo and Liebermann, Kiit/kow and Brdnner, Grielf, 
t'tc. ; several ])atents have, ht e.n taken out, ami maiiufac- 
tories establislied at Franklurt, llochst, Manchester, and 
elsewhere, each lirrn employing jmjce.'^se.s dilfering in some 
degree from those, of the othcj-s. As may re.'isonubly be su]>- 
posed, tlie quaidity of alizaiin obtained lM*nr.s but u very .small 
ratio to the coal consumed in tlie rcUji lsat l.ln‘ gasworks. CaniiL'l 
coal yields about 8 jx-r cent, of gas tur ; gas tar yields about .‘io 
per cent, of lieavy oils ; ami out of these oils lln> .alizarin is 
obtained, 1 ton p<T2(KK)tons of coal; but as the coal is consumed 
on purpose to obtain gas, the, gas tar is a part of the lesidm*, 
valueless until chemista gave it valuta Whether co.al tar alizarin 
is for all purposes as good us madder, and whether it can be 
ina«i«‘ so cheaply as to supersede it, are, problems now in course, 
of solution. 

ALKAJjI fumes. The. wonderful iulvuiice of the soda 
manufacture in this cunuiry has led to a formidable evil—the 
escape cd' dele.torioua fumes or gases into the. .atniospliere from 
the alkali works. In Sodium fE. C. vol. vii. col. 611| the 
chemical relations which this metal liears to o.xygen, chlorine, 
(5fec., are explained, in fonning soda with oxygen, common salt 
witli chlorine, carbonates and sulphaU-s with the oxide, and so 
Ibrth. It is f<mnd that tlie cheaj)est mode of oldaining tlie pre¬ 
parations of soda HO largely lusctl in soajt-inukiiig, glass-making, 
paper-making, xva.shitig, te.xtile uuimifucture.s, and other arts, is 
tiy employing common .salt, a very ahiindant mineral di-jto.sit in 
tfiis country. Salt, when pure and dry, is chloride of sodium, 
and the soda manufacturer's ol>jcct is to drive away the chlorine, 
ami obtain the sodium in oilier forms cd' coinhimition. In d<»ing 
this, the chlorine, conibiues with hydrogen to form hydrochloric, 
acid, which escapes us a jiuisonous vapour or gas, and which, 
condensed into Ihjuiil, constitutes muriatic acid, or sinrit of 
salts. Hence the evil which lias liad to he, (mcountered, and 
which we treat iinde.r the ])reseiit heading, because, in a legisla- 
tive, coiiiinercia], and manufai'turiiig sense, soda is known us 
alkali, although chemists know it as merely one among imiiiy 
alkalies. 

Many years ago (iheinir al inaiinfaetin’ers hegan tlie eu.slom of 
building very lofty cliimneys—the loftiest structures in the 
world, indeed, excejit ilu! Great IS ramid and a few eathedml 
spires ; but this modified tlie evil witliouL remedying it, .seeing 
that the noxious ga.ses hocame. diflnsed ovei- a larger area. In 
consequence of the. numerous e.onqilaint.s brought forward, a 
committee of the. House of Ijords made, a se,arching inquiry into 
the whole subject in 18(52 - examining Dr.s.Hofmann, Fraiikliind, 
Percy, Playfair, and other chemists ; Mr. Lowthiun Bell, Mr. 
Allhusen, Mr. .Sjience, and othe r chemical iuauiifactnrer.s ; and 
numerous farmers, gardeners, and laud agents. Jt \va.s clearly 
shown that around St. llch.-n’s, in Tjam-ashire (the greutc.slscut of 
the soda manufacture), pungent va]>ouis are sensibly pcrce,ived 
at five mile.s’ distance. Trees lose their branches; liarden in 
the bark, and then dii; ; there is liiirdly any foliage on tlic 
trees within a mile of the town, and fanii-iie(lge.s are gone; a 
corn-field lias been destroyed in a night, under some e.ireuni- 
stances; orchards and gardens have, nearly disapjieared ; ])as- 
tures and meadows become much deteriorated. It i.s calculatol 
that 50,000 tons of noxioius vapoui’s, fumes, sm«)ke, and gases 
escuj)c into the air annually in and near *St. JJeIen.s, of wliich 
the principal are products of the alkali luaiiufactuie. The hyilro- 
c.liloric acid alone that escaped, until recently, wais exstimated us 
(equivalent to 6000 tons of muriatic acid yearly. That thi.s can 
be almost entirely prevented has been known to maiinfactnrei’H 
for mure than thirty years, seeing that Mr. Gossage in 1836 
patented a plan which has been found to work well. The acid 
gas, when escaping from the furnaces, encounters a deep bed of 
small coal in a lofty chimney, or rather high tower, through 
which water slowly trickles ; the gas mixes with the xvater, and 
becomes lii^iiid munatic add. But the quantity thus i>rodiiced 
is larger than the manufacturer con profitably sell, and thus he 


has had in past vears an inducement to allow a gi’eat deal of the 
gas to escape. The larger manufacturers took a favourable view 
of the object which tin*. House of Lords contemplated. They 
held a committee meeting among themselves, at which the ma¬ 
jority agreed (1) that hydrochloric acid gas is injurious to vege¬ 
tation ; (2) that its escape can be almost entirely prevented by 
available mean.s; (3) tliat compulsory condensation of the gas 
would he desirable, ])rovidcd the manufacturers were allowed to 
adopt their oivn plan ; (4) that the trade, would xvillingly assist 
ill carrying out tlie jirovisions of any well-framed statute relating 
to tliis inatter. Tlie committee of the House of Lords eventually 
rceomnicnded that a sjiecial Act of Parliament sliould be passed 
relating lo .alkali or soda work.s alone ; and that at the same time 
a general Act. should also be pa.ssiul making the c.xistiiig Smoke 
Act niorc stringiuit, })laciiig tlie guses evolved from chemical and 
nuitallurgic works genenilly under the snmr* re.;>ulatiuiis as 
smoke, and giving to the iu'pe.ctors a]q)ointcd by boards of 
health the right of entry into all .such works. 

As a coiiM-iiueuee of Ihi.s reeomiueudatioii, the Alkali Act was 
jia-s-Rcd ill afid licing ibiiiul to work .RatiRfaotorily wan 

rendered jH'rinaiient liy a .scramd Act in l8t!S. The. cliief pro- 
vi.sious ol tlie.se Act.s are given in a .se]);irate. article. [Alkali 
AVouks, E. C. S. I 111 l.sTO tlu; inspector reported that tlie 
lueasnre was working well ; two soda manuraclAirers at New- 
(•astle-on-Tvne had expcauled U),lH)(tk each on effective condensing 
ajiparalns ; and as m‘.w markets have been found for liquhl 
muriatic acid, the manufacturers are. repaid for their trouble. 

ALKALI L.VKES. A promising souree of alkali was dc- 
.serihed by Mr. J. A. Phillips, in 1869. In California, besides 
alkaline s[)riiigs, and ground strongly inii)rcgnated,tluTe are two 
alkali lakes, Mono Lake and Owen’s Luke. Mono Jjuke, about 
J4 mile.s long by 9 wid(‘, i>i'e,-entsevidence of having at one time 
been mncli larger. 'J’lie water is lie.avy, and intensely alkaline 
and saline. Jt is fomul lo la', more detergent than soap-sucks. Its 
cliief alkaline coiislilnents are eoiniiion .salt (chloride of sodium), 
earhoiiate of .soda, and sul|>hatt‘ of soda. Among many i.slaud.s 
in the lake one gives fuiili steam and heated gasL‘.s from hot 
spriug.s. Owens Ijake. about 106 miles distant from Mono 
iaike, and in hit. JJti .S., long. I J8''W., measures 22 miles by 8, and 
Inii no vi.dble outlet. The shore is thickly eoated with an alka¬ 
line inerustation. One inijierial gallon of the, water, spec.ilic 
gravity la>7t5, eoiituins 712^ grains of metallic sodium, of which 
2912 are in the chloihle, J)56 in tlie sLil|iliate, and 2914 in the 
earhimate, the small reiuaiiuh'r being in other eonil)inatiuu.s. 
The ine.ru.statiou is iiicri‘.a''ing by hundreds of tons yearly. 

ALKALI AVASTK Intimately connech'd with the subject 
of alkali fiinie.s is that of alkali waste, si'i'ing that wliile the one 
relates to tlie gaseous resulue, the other relate.^ to the solid re.skliie 
of soda inamilactorie.s. The funner i.i the more pernicious, but 
I the latter i.s the more embarrassing lo the iiiaiiiil’acturor, on 
aceoniit of the Vast hnlkine.'-s oI' tin: residue. A few ligurea will 
show liow reimirkahly tliis is the ease. In 1852 it xvas esti¬ 
mated that 137,060 tons of comiiiuii salt were annually u.sed up 
by the alkali mannractiiiv.rs of this country to siqiply the soda 
for the caustic, carhon.'ile, and other forms of that snhstaiice ; in 
1862 the quantity had risen to 255,000 loins ; in 1869 the quan¬ 
tity was .326,000 Ions ; and it, is suppo,sed that the coinsumptioii 
has now reauhed at least 1000 toms ]»er c/a.i/. But this is only 
jiart of the qiie.stion. Jn order to get the soda out of the salt, 
sulplinr, lime, and coal are, enqdoyed in a .siicco-ssioii of remark- 
aide proees.-:es. In 1861 the aggregate quantity of the four 
ingredimits consumed in the inaiinracLiirc xvas 1,800,000 toms ; 
the value of the chemicals ])rodnei‘d was 2,500,000^., consisting 
of soda ash, soda crystal.s, hicarhornate of .soda, and bleaching 
jHnvder, liaving an average value of about 8^. per ton. Tho 
.sulphur and the lime, arc nio.slly msed us agents to bring about 
certain cliemical clianges; and when those changes arc coni- 
])leted, lliesi* two are cast aside a.s refuse lo the extent of tens of 
Ihousaiids of toms aiimuilly. The snlphnr used to be imported 
from Sicily, hut it is now obtained from Eiigli.sli pyrites. It ia 
siipjiosed that 90 ]ii‘r cent, of all the snljilinr in the pyrites goe.s 
to the waste liea]), and a.s the pyrites cost more than one-third 
of the total cost of all tlie siih,stances used by the soda maiiul’ao- 
turera, the waste i.s greatly lo be regretted. One estimate gives 
the tjuantity of 40,000 tons of sulphur thrown away annually, 
worth 300,000/. 

1’he waste consists chiefly of sulphiiret or sulphide of calcium, 
a dirty, yellowish, earthy suh.stance. The manufacturers used to 
throw it out upon any vacant land near their works ; but they are 
now obliged to buy, sometime.s at so liigli a price ns lOOO/, per 
acre, land on which lo depo,sit the wa.sle, xvhich i.s built iqi in a 
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vast heap 15 or 20 feet thick. Sometimes the emanation from 
the waste heap is so offensive as to be almost unbearable, and in 
a few instances the sulphur in the heap has actually taken fire. 

What to do with this alkali waste is at present one of the 
most puzzling questions in manufacturing chemistry. The 
manufacturers want to get the sulphur out of the waste if 
they can, to use it over again, and to that extent save the 
expense of purchasing pyrites ; the lime they do not care 
about; it could be used for many rough purposes more ad¬ 
vantageously without than with the sulphur. But how to 
extract the sulphur at a profit is the difficult part of the problem. 
Mr. Gossage, a leading manufacturer in this trade, states that he 
lias spent 20,0001. during tlie course of 30 years, in attempts 
to utilise the sulphur in Ids alkali waste ; he can succeed very 
well in the laborator\'; but there is always something which 
interferes with commercial success wlien tried on a large scale. 
Nevertheless, the hope is not abandoned. Many patents have 
been taken out by Leighton, Townshend, Jullien, Noble, Dienze, 
Schaflher, Monel, and others, for processes having the dcisircd 
object in view. Some of them, differing in detail, depend alike 
on converting the waste into soluble compounds by the oxj gen 
of the atmosphere, removing the lime, &e., hy liquidation, and 
separating the, sulphur from the resultant liquid by muriatic 
acid. Mr. Noble, m bis patent of 1801, described a mode of 
weathering the waste, dissolving out all that can be dissolved by 
water, treating tbe solution with sulphurous acid, and precipi¬ 
tating the sulpliur in a marketable form—at tbe same lime 
producing a lew useful products out of the residue. The 
nearest a})pToach yet made to a profitable method seems to lx? 
M. Ludwig Moud’s ; he tried it on a small scale in France, and 
then, under a patent, on a larger scale in England. As <leseril)'?d 
at tlie Norwich meeting of the British Association in 1808, the 
method consists in dissolving as much as possible of the wiuste, 
forcing in air, causing the liipiid to absorb oxygen, and thus 
changing its character to a sort of lime ; the lime is ex])elled by 
the action of muriatic acid, and tlie sulphur (or a jier-ecntage of 
it) liberated. Professor Fraiiklaml and the Inspector of Alkali 
Works have spoken in commendation of the plan, wliich is 
chemically successful ; but its commercial success is not yet 
fully ascertained. Anotlier system has been brought forward 
for obtaining liyposulplute of soda from the waste ; but that 
which has always been a problem remains a problem still— 
whether the cost of chemicals to produce the tmnsformation 
will be greater than the value of the sulphur liberated. 

There are other items of waste at the Alkali Works. It is 
believed that from 10 to 30 per cent, of the sodium contained 
in common salt is lost during the successive jirocesse.s of conver¬ 
sion into the various kinds of soda. Some of the soda salts are 
carried by the draught up the furnace chimneys; some cling to 
the brick and iron-work of the furnaces and fines ; some escape 
by volatilisation. Some portions, again, are lost by the formation 
of insoluble compounds of soda ; by the non-decomposition, or 
imperlect decomposition, of the sulpuatc of soda, ’which is one of 
the transient stages of the manufacture; by the oxidation of crude 
soda ; and by imperfect lixiviation. Means ai'e gradually being 
adopted for averting some or all of these sources of loss. One 
smiul item of waste arises in a curious way. The iron pyrites 
from which the sulphur is obtained contain a very small 
quantity of copper; Mr. Gossage obtained | per cent, from 
100,000 tons of tlie ore, and made a profit by it ; but when the 
pyrites dealers of Cornwall lieard of this, they caused the 
coppery specimens to be picked out and reserved, thus check¬ 
mating the chemist. 

ALKALI WORKS arc regulated by the 20 & 27 Viet c. 124, 
made peipetual by the 31 & 32 Viet. c. 30, being an Act for the 
more efiectual condensation of inuriiitic gas in Alkali Works. 
The Act re<iuireB that works of this nature throughout the 
United Kingdom shall be carried, on in such a manner as to 
secure the condensation, to the salislaction of the inspector or 
sub-inspector from his own examination, of not less than 
!-)5 per cent of the muriatic gas evolved therein. The Act 
then provides for tlie registration of such works, the aiqioiiitment 
of inspectors, the duties and powers of such inspectors in 
executing the Act, and the penalties to be ex'acted for anv 
contravention of the same by the owner or occupier of such 
works, or by any servant or agent of the owner contravening the 
Act against the orders or without the knowledge of his 
employer. 

alkalimetry [E. C. vol. i. col. 214]. Instead of sul¬ 
phuric acid, Mohr recommends oxalic acid for the volumetric 
estimation of alkalis, os it is more easily obtained jnirc and is 
ARTS AND SCI. DIV.—SUP. ' 


not altered by keeping. The acid of commerce, which contains 
oxalate of calcium and acid oxalate of jiotassium, can he readilv 
rendered quite pure hy digesting it in a state of fine powder willi 
half the quantity of tepid water necessary for cc)m])h*te solution, 
filtering and crystallising the filtered liiiuor. The crystals iiiiiat 
be placed on filtering pai)er and dried by exposure to the air. 
Their composition is 2(11,0) ((4/f,0(,-f-4(lf(;) ) = 12U. 

In order to prepare the tesl-licinor, 83 grammes of the crystals 
(half a molecule) are introduced into a litre-measure (1000 cubic 
centimetres) containing a little water. When solution has taken 
place, the litre is lllJcd up with ]uiro water. This measure 
neutralises G9 grammes or half a molecule of carbon.-ite of potas¬ 
sium, and 53 grammes or half a molecule, of i-arbonati? of sodium. 
Each C G of the test-liijuor is therefore equal to -OGOl grammes 
carbonate of potas.sinm, and ’053 grammes carlwnate of sodium. 

To e-stiniate tlie. value of a sample of commercial carboii.\t(‘ of 
potassium, 3 grammes are gently ignited in a platinum crucible 
in order to determine the waiev. The residue is thi.ui dissolved 
ill water, Avhich i.s cidoured blue by a few dro])s of litmus. The 
test acid is now addi-d 1‘rom a burette, wliich is graduated in 
cubic centinic'tres, till tlie liriuor ussiimes a claret colour. As 
tliis colour «loes not ari.se from an exce.s.s of oxalic acid, but from 
the liberated carbonic acid wliic.b I’cmains dissolved iii the 
liquor, this must be removed before the lilraliou can be pro¬ 
ceeded with. 'riiis is done by beating the Vupior to elnillition, 
wliich restores its blue colour by ex|)elUug tin? carbonic acid. 
The a(lditi(*ii of the lest acid must now be continued droj> by 
drop till tbe. li»|uor again uc(iuir('; a distinct red colour. I'hic'h 
C G of the test liciuor used indictiies '0Ut)l grammes of c.arbonate 
of potas.sium. 

Should the sanqde of alkali to be aiialy.^ed contain sul])bite3, 
hyposulphites, or suljdiide.s of the alkali-metal, tliese mint be 
destroyed before commencing the analysis. 'Phis is rea,(lily done, 
by igniting the alkali with chlorate of potas.'.ium, l>y which 
means they are all converted into sulpluiLes, which ha\x* no 
injurious elfi'ct upon the analysis, 

ALLOPATITl', a term used to distinguish tlic practice of 
medicine a.s usually carried on from the excejitional iu(?thods of 
liommoputliv, &c. 

ALLOFHANTO AGTD (E. G. vol. i. col. 221], C,H*N,(), 
Tills acid contains the elements of two molecules 
of cyanic acid and one of water. 


20 N11() + 

II.p = C.,H,N.,0. 

Oyimic acid. 

Alloptianic acid. 

(2o;A7m, -f 

2110 = GJI.NM 

It cannot exist in a frei? 

state, as has been already mentioned. 

When liberate.d from any 

of its salts, it iniiiicdiately re.solvc.s 

itself into urea and carbonic anliydriile. 


(NIT, 


\ CO + CO.,. 

(Nil, 

Allophanic acid. 

Urea. 

{CJI,N,n^ = 

GJWl, -+- 2C0,.) 


Alhphanateof ethiihme, | ibrnied 

by passing the A^aiiour of cyanic acid into glycol. The acid is 
ab-soibed with great avidity, and a great ileal of heat is evolved ; 
therefore it is ne<;essary to kee]) the glycol cool during the 
ubBorption. A Avliile mass i.s llius formed, Avliidi crystallize,s 
from not alcohol in brilliant colourless lamina). These melt at 
1C(P, and are soluble iii Avater and alc.oliol. 

Allojihauaie of (jhjccryl. | 

Glycerine also absorbs the vapour of cyanic acid, rnid is con V(?rlcd 
by it into a white sticky mass, Avhich crystallizes from ulcolird in 
small transparent nodules. These melt at IGO"’, and are soluble 
in water and alcohol. 

It is a remarkable circumstance that in all these (dher.s Iavo 
molecules of cyanic acid are in combination Avitli one molecule 
of an alcohol, whatever may be its atomicity. 

AUophanate of ethyl, 2GNH0 -f- C.jHoO. ((7g/4JV,0^.) 

AUophanate of ethylene, 2CNHO -f C.^HoG 2 . 

AUophanate of glyceryl, 2CNHO -f- CgHgOj. (C'lo^Ao^a^io ) 
(Baeyer, Ann. Ch. Pham, cxiy. 156.) 
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ALLOTMENT SYSTEM. Ax om* tiinc the subdivision of laud 
in the vicinity of towns u«d vilJa^jfes into small allotments for 
the labomin" population inel with considerable patronage, but the 
provision thus iriadif is ultended wdth many Khortcomings, so that 
the system is now being superseded by labourers’ cottages and 
gardens. To the honest, hurdworhing man, an allotment at a 
distance from his residence in town or village is unsnited, on 
two-fokl grounds: in the first place, it increases the honra of 
labour, when;as the general movement of the labouring chi8si*s 
at the present time is to shorten the liours of labour; and, in 
the second place, the effects are often injurious to liealth, wJien 
men are caught by ruin or bad weather in the field. When, on 
the other hand, the cultivation of the allotment is left to wives 
and children, W'ho are nearly always ba<l farnuus and worse 
gardeners, the upshot need not l»e told. It is, if juissihle, :i 
worse provision for lazy and had workmen, and for smplus 
labour generally, as it encourages the evil it is intendetl to 
remedy. At the same time, under lliese latter conditions, it is 
better than “the boer-slio]) and llie tmioii,” and lienee lias doin; 
good in many places. Ihit even under such conditions, the 
system is much inferior to a comfortable cottage with garden 
adjoining, sufliciently large to grow vegetaldes lor the eoltag('r 
and his family, more especinJJy in the case' of agricultuial 
labourers, for iravelling to and from tlieir nllotmenls is harder 
work to them than digging and cultivating their gardens at 
home. 

ALLOYS. The researches of J)r. Matlliiessen have greatly 
enlarged our knowledge on this subjecl. In a Royal 

Medal was uAvarded to liim hy the; lloyiil Society, and helbic' 
})lacmg it ill liis hands, llie I’lvsident renuuked, among otluM* 
things, that he had instituted a fur more <'.om])le1e examination 
of the physical propeities of alloys than had Isan previously 
attempted. In some of IIicm- investigations he assi'ciah'd hiiiiseif 
with younger workers in science of provi'd ability, and the resiihs 
arrived at were ineiuded in a series of nine jia^iens ]>uhlished in the 
‘ Pliilosoiihical Transactions.’ They embrace the determinations of 
specific gravities; the e.xpansicjn due to heat: the theniio-electrie 
properties; the (ihictric-coiidncting ]»ower; and the elfects of 
temperature upon the electric-eonducLing power. He also 
succeeded in greatly improving llie eondneting-jlower of the 
copper-Avire used in submarine leh-gra]'hy. lie Avas greatly 
iustrumentid in carrying out the objects of the Electrical 
Standard Committee, and the n-sistance coils i.s.sue(l by that 
Committee and ado]>te.d as standard instruimmts are formed of 
ail alloy of platinum and tin, wJiicli Lv. Matthiesseii reeom 
mended. Dr. Matthiessim has also made several Re])orts on the 
.subject of alloys, the most im]Kiiiant being that presented at.Uhe 
Newcastle iiieeting of the liritish A.ssoeiatioii of Tin* 

Report for 18(i() should liki'Avise be eonsulled. Vie also delivered 
.*1 lecture on ihn subject before* 1 lie Chemical Siiciety, Avhich is 
fully rejiorted in their ‘Jouriiai’ (v'ol. v. N, S. p. tiOl). lie 
has also jmblished various jiapers in the ‘ Proceeiiings of the 
Royal Society,’ the ‘ Philosophical l\Iagazine,’ and e).s<-Avhere. 
It is deeply to be regretted that this highly giftetl scientilie. man 
.should have been suddenly and unha])pi]y cut oif in lie- midst 
of his useful career. 

In attempting togiAn* an account of his researclies Avilhiii a 
moderate compass, a great deni niu.st ne.ee.ssarily be omitted 
Avliich the reader iiiteivsti‘<l in llii- subject Avill <lo Avell to obluiu 
from the sources above named. 

In chemi.slry,bodies that dill'er most wiflely from each other are, 
ill general, those that have the .strongest aflinity for each other. 
When antimony in poAA'der, fur example, is aljowed to fall into 
chlorine,the union is so eneigeiic that the metal becomes Avliite- 
hot. But Avlnm avc attemj»t b) eomhine tAvo or more metals 
togctlier, llie iiHiniH<*s are Aveak on account of the many ])roper- 
lies in dilfereiit metals Avhicli jeseiiible each oilier. Alloy.s may 
rather be considered as the. iii s whicli unite the brothers and 
sisters of a family, than as the, lie Avhicli unile.s hy marriage, 
and which is the sense in Avliic.h aHiiiity'sliould he received. 
Now, when two metals are brought logetlu'r in certain jiropor- 
tions, fused, stimd up, and allowed to e.ool, it is important to 
determine Avhether the re.sult be a mixture, a .solution, or a 
definite compound. In a mechanical mixture the binlies 
hronght together retain their ]n-o]ierties ; in a solution Ave have 
the mean of the properties of the constituents, but in a chemical 
compound, avc have the jiropertiea of a new body—that is, the 
bodies brought together are not like what they niakc. ^ We may 
trace in a metallie alloy propertie.s not to he found in its con¬ 
stituents, and conclude it'to be a chemical compound Avere 
AVC not warned that some alloys may be inixtiu'cs of chemical 


componiida in solutions. It avus fonnerly siijpposed that when 
ilie density of the alloy was not the mean of the constituents, 
AA'here a iieAV colour was assumed by the alloy, a neA\^ fusing 
point, aneAv conducting poAver for heat and electricity, differences 
in molecular .structure, such as hardness, sonorousness, malle¬ 
ability, ductility, brittleness, &c,, the alloy Avas iieccssarily a 
(•lieinical compound. It appears, hoAvever, that if care he taken 
as to the ]>uiityoi the eon.stituent metals, and the jiroportioms in 
AAdiich they are combined, the iiumher of real chemical com- 
jxmnds is limited, and differences in ]jropertie.s, such as tlen- 
.sity, crystalline form, &c., Avliich Avere formerly supposed to 
exist, (li.sap])ear. But it is dillicult to obtain any eonsiderable 
qiiantity of metal in a state of chemical purity. Copper is an 
except ion to tliis remark, for that can be throAvn down in a jmiv 
form by the electrotype ^iroce.ss. 'J'liere is also another dilliciilty 
in not working with jture materials. It seems ]n’obable that 
metals, like some otliiw forms of elementary matter, are easily 
IhroAvn into a jiecnliar molecular .state, known a.s the nllotroj)ic. 

( Allotropy, E. C.] Tliis may account for some of tho.se 
anomalous eh.anges that occur in metals. It has been shoAvii 
that 2 ]ier cent, of alloy is snilicient to reduce the c.uiiductiiig- 
]H)Wer of tli(‘ cojiper used in telegraphic ciihles Innu 100 to 7‘32: 
stt small a ju'ojxtrtion as 2-A jier cent, of jdin.sphorus may lam; 

! this effect; tlu* presence of oxidi; of eopjier Or of arsenic in 
very minute ])roportioiis exerts a similar injurious effect, and 
this small amount of iiiipiirity may throAArtiie coiipi'i’ inlu an 
allotropic condition. 

1. lii iisiiij. Tlie first ijiiestioii in considering the properties oi 
alloys, is Avliether the alloy be of great('r or le.ss specific gravity 
than the mean of its constituents. On comparing the oliserved 
Avith the ealciduled spee.ific graAuties of certain alloys, the 
difference is so small as to give, bul Tilth* inroriiiatiuii. The 
folloAving are e.xain]>les from the bismuth-lead, ami the tin-gold 
.serie.s :■ -Bi ]*)), or bisnmtli and lead, according to their atomic 
Aveights, in single projiortions, the specific gravity found hy 
ex)»eriiii(!iit is 10*538, and that calculated ]0*2!M.); 2 of bismnlh 
to 1 of lead, or Big Pb, 10*23.5 and 10*0!)8 ; 1 of bismuth and 2 
of lead, or Hi Pb.,, 10*5)50 and 10*541. Single atomic weights of 
tin and gold, Sii Au, 14*244 and 14*028 ; Sn^ Au, 11*833, and 
11*5)78; Sn AUg, l(;*307 and 15*5)13. 

2. (U'ljslallim: Form. Under Ibis lu'iid the que.slion i ^ to be 
considered Avin llier ilie i*ry.rtallini' form of tin' alloy is dill'eren* 
from what might be exi)ei‘l(‘d from the kmmii foi‘m.y of the 
eoiLslilueiits. 'I’here is not nincli inlbrnialiou to he gained as to 
the cliaracter of alloys by sLinlying tlu'ir cry.-4al]ine form, since 
it has been shown that alloys may havi* a delinite c ly. stalline 
form, and yth not be chemical eom])oniids ; tlius if zinc and 
antimony be fused in dill'ereiit prujiortions and allnA\*i*d 1o 
crystallize, tlio.se alloys Avhicii contain from 20 to 33 per ciiil. 
of zinc ex)libit .silver-Avhile rhombic, cryslahs, vvliile alloys Avitb 
from 181(» 70 per cent, tif zinc give rhombic prisms; the alloys of 
till and gold containing from 25 to 43*5 per cent, of gold cry.stal- 
lize under the .‘<!im(‘ form. 

3. Futiimj rointa: and -1. of Sofidipnilicni. As to llie 

temijeralnres at Avhicli soli<l alloys heconu* Jitpiid under tin- in- 
lliieiice. of he.at, and also Avith re.spec.t to the points of .solidiliea- 
tiou ortho.se 1 emperature.s at Avhich the fused or liipiid alloys 
pa.'^.s into the. .solid .state, a few remarks may be. nnide. It is a 
general rule that the jioint of fusion of a mixture is lower lliaii 
the mean fusing ]>oint of the coii.slituents. The reason for this 
is ja'obably to ]»(! found in tin* molecular structure of bodie.s. Jn 
the constitution of solid.s tliere is an (*xcess of attriietion over re- 
]mlsion ; in liqiiiil bodies these forces are balanced ; in g.asiMius 
bodies repulsion prevails. It is jirobable that similar particles 
attrae.t eacli other mechanically, more jiuAverfully than di.ssimiJui. 
ones; so that the att.raction betAVi'cii the jiarticles of a mix¬ 
ture is sooner overcome by the re.jiulsive force of heat than 
the cohesive forces in the ca.se of a homogeneous liody. Hence 
mixture.^; should fuse more readily than their separate consti¬ 
tuents. 

It liUK been rcinai ked, Avith respect to tin* point.s (.f solidifica- 
lioii, that when the. I.avo metals of an alloy are fus(*<l together and 
left to cool, and the rate of cooling observed, ciatain stationarif 
points may be noticed : that is, a thermometer placeil in t he mass 
Avill iiidiaite a regular decline in temperature doAvn to a certain 
point, when the temperature Avill either rise or remain stationary 
for a time. These stationary jioints seem to he the points of 
solidilication of the compounds then crystallizing, or jiassing 
from the licpiid to the solid state in Avhich there is an alteration 
in the capacity for heat of the alloy Avhile changing its iiiolecular 
condition. A portion of the latent licut, or heat of liquefaction, is 
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flct free, and any loss of temperature arising from cooling is com¬ 
pensated by the heat thus liberated. Some of the alloys of lead 
and tin solidify at a temperature diffenmt from that at which 
they fuse, and in solidifying exhibit stationary points. I’his 
looks as if a chemical compound of the two metals had been 
formed in the fused mass, and become split up and decomposed 
in the act of solidifying. When iron and iodimi are lieated 
togetlier, a compound, probably the j)er-iodide, is formed ; but, 
as t,lie mass cools, it splits up into prutiodido and free iodine. In 
like manner, the Avell-knowii phenomenon of the spittiiuj of 
.■.ilvcr may be due to the. formation at high temperatures of a defi¬ 
nite compound of oxygen and silver, Avhiie in cooling it may 
liecome decomjiosed and liberate oxygen. If h;ad and zinc be 
fused together, and allowed to cool slowly, the metals do not 
^epa^ate into two distinct layers, but the upj>er layer of zinc 
retains 1*2 per cent, of lead, and the loiver layer of lead retains 
1*6 per cent, of zinc. The four metals, lead, tin, zinc, and cad¬ 
mium, alloyed Avith each other, cannot be regard(id as meclianical 
mixtures in the sense that oil shaken up with water is a 
mechauical mixture ; but if the fused com])Oimd mass of lead 
and zinc be suddenly cooled, tli<' resulting allo^'^ may la; regarded 
as a mechanical mixture of a solidified solution of lead in zinc, 
or of zinc in lea.<l. When tin and zinc are, fused, and mingled 
together, they do not separate iii cooling, beenuse t he densities of 
the tAvo metals are so much alike, that of tin being 7‘2J);j, and 
that of zinc 7'148. If such metals fis lead and zinc form chemi- 
eal compounds Avhen fnse.il together, and decompose <luring the 
cooling, AA'e haA'c a reason why some alloys fust^ at one tempera¬ 
ture, and solidify at a loAV'er tomp(.'ra.ture. In tlio tin-lead 
alloys for example, if a. thermometei- Ik* immersed in a liquid 
mass of the two metals, t.AA’o stationary ]ioints may be observed, 
couserpient ou the separation of one or other of the com]M)n(*nt 
metals, AAdiile an alloy of constant composition Sn, Pb remaiiis 
liijuid. An alloy richer in lead AA'ould tirstdejiosit haul, and one 
I'icher in tin Avould first dt'posit tin, Sn.^ I’b remaining li<juid for 
ii, longer or sliorter time, and idtiiiiutely becoming solid at 181' 
(.'. (;}r>7'-'\S I’ub]'.). d’his temperature corresjionds Avilh the loAvest 
Tiielting point that can be exliibited by an alloy of tin and lead, 
a larger ])ro])ortiun of eithennelal causing tlui melting point, to 
rise. 

Sii, ri) Sir, IM) Hu, ri) Hul’I. SnPl)^ Hurls SuPI., 
Pii.sc . . ISl 197 2;!;> 270 28;{ 292 

Helklily . ISl'X!. ISl ISl J.SI 181 181 181 

It does not folloAV from the.se details that clutmical compounds 
subsist in the solid mass. (Jliemical atlinity may come, into 
l»lay as soon as tlu’, metals begin to melt, and aa’o may then Inm; 
the chemical compound that liises at 181" This may act as a 
solvent for adjacent ])articles, and so far promote thi; combination 
of ilui metals. When the liquid mass is allowed to cool, and Ave 
arrive at the temperature, at Avliich Sn Pb soli<liru:s, we have. 
jirobnbJy a did'nsiou of tiu and lead in one another from the for¬ 
mation of Siij J’b Avitli an excess of lead mechanically diffused 
tlinmgh the mass Avhich se]iarntes out before, Sn, J’b becomes 
solid. We Imm very scanty information respecting alloys in the 
fu.sed or li(]uid state. T1 ip, determination of the conducting 
])ouers of liquid alloys Avonld throAv^ light on their chemic.d 
nature ; and the in<iniry is specially desira])le, in cases Avliere the j 
yioints of fusion and solidification do not coincide. ' 

n. Condvrf/imj Po'ivrrs of Albyti for That and KliC.tricUij. The i 
mos), delicate phy.sical test a.s to the nature of alloy.s, is to be I 
found under this head. Some physicists sup]>ose the conducting 
poAvers of metals to be the same, both for lu'ut ami electricity, so 
that if one be determined accurate.Iy, the same numerical 
results Avill exi)ie.s,s the other. There an? many contrudictoiy 
statements on the subject, arising from the dillicuity of procuring 
pure, specimens, and the pOAverful inlliieiice of small amounts t)f 
iinpunty in altering the conductivity of any given metal. Dif- 
Jerences al.so arise from the? mode of pr(?])aration, since wires 
may be hard or soft draAvn, and bars may be cast or forged. The 
temperature at which the experiments are made i,s also of im¬ 
portance. It has already been noted that pure, e,opper may be 
made in quantity by the electrotyjje process. Iteally pure copper 
has a conducting jiower of 100, but scmie. coj)])e,r procured by 
Dr. Matthiesseii from an assayer as pure, had a conducting power 
ttt the same temperatAire of only 92. Pure gold has a conducting 
power of 73 ; the pure gold of an assayer had one of only 65’5. 
Moreover, in the drawing of copper and silver, the wires, if not 
mten annealed, are apt to become hollow. This arises from the 
inside being so hard, as to give Avay while the outside becomes 
annealed by the heat generated in the drawing. In this way 


considi?mble differences in tin? conducting poAver aiiso. Some 
alloys, such as brass and Cerman silver, become crystalline and 
brittle by age. Other alloys do not alter. Tlie alloy of Avhich 
gold chains are. made seems to be very permanent. Some metals 
alter in moleculm- structure on being heated. Cadmium, for 
example, is ductile Avhen cold, brittle and crystalline at about 
80 C., and it again becomes ductile on cooling. This })roperty 
does not necessarily alt(!r the conducting power. 

In determining the conducting jiuwers of luctaLs, Wheat.stones 
bridge, as it is called, is used, the priiieijde, of Avhich may be thus 
explained. Let 11, Jig. 1, be a galvanic battery, the poles of 
which are connecti-d Avitli the angles Y and Z of the metal frame 



TJ Z V Y, made of thick cojiper Avii-e, so as In ofl’cr no appreciable 
resistance, to the pas.'^age of the cnrrc'ut. At A C R are rc'sist- 
auce <*f»i]s, tlie condncling power of Avhicli is Icuoavii, while at S 
is the AviiA', the conducting poAvor of Avhich is to be determined. 
XoAV, if lh(‘ c.ondiictitig jiOAvers or resistama’s of A C R. and S are 
snch that A : (.1 : : S : R, the current Avill not divide so us o gut 
along the Avire betAAoen U and V ; and, consequently, a galvano¬ 
meter at (> Avill not be atfei LimI, Pmt if the resistances of A C R 
S stand in Jiny other proportion to each other, u current Avi 11 
]>ass along the wire betAvecn li and V. Xow, the coil It is so 
formed, that its hmgth, ainl consi'ipiently its resistance, can be 
increased or diminished at, pleasun*, by a knoAvn amount, so that 
the proportion A : (1 : : S ; R can always he, obtained ; and as 
A tt and R are. knoAvn, S can he calculated. If A = C, then 
S--R.. 

According to another arrangement, AV/. 2, if the. resistances he. 
equal, tin* current aa ill proc.eed from 11 through the ontsitle Avire. 
a d. ir b hack to the. battery, loAve.r B ; but if a greater resistanci*. 
be encountere<l at one point than another, the current AA'ill divide, 


r/ 



J-’ifr 2. 


[MISS through the galvanometer 1C, and so back to the battcjy. 
By shifting the block B along a graduat'd scale G, the resistances 
may be equalised, and from the. data furnished by the scale the 
conducting power of v’, the wii’e to be determined, may bt* calcu¬ 
lated. 

H 2 
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In this way the conducting powers of the following metals 
have heeii obtained :— 

Conducting Powers. 


Silver.100-0 

Copper.99*9 

Cold.78-0 

Zinc.290 

Cadmium.23-7 

Iron (ttt 20-4T.).14‘4 

Tin.12-4 

Platinum (at 20 7''C.) 10-5 

Loud.8-2 

Mercury.1-63 


By testing the alloys of these metals and of a few oilier 
criminon metals by means of their conducting powers, data are 
obtained for detennining tlie nature of the comhiuatiou. 

Dr, Matthiessen divides the metals into two classes, according 
to certain physical ju-oportics :— 

(Jims A. Those metals which impart to llieir .alloys their 
jihysiciil propi'Tties in the proportion in which they themselves 
exist ill the alloy. 

ainstf IS. 'J’hosc metals which do not impart to their alloys 
their ])hysical jiroperties in the proportion in wliich they them¬ 
selves exist in the alloy. 

The metals in (Mass A are lead, tin, zinc, and cadmium ; all 
the rest of the metals jirohably belong to (JJass B, 

Alloys are divided into three groups—a, those made of the 
metals belonging to (Jlass A Avilh one another ; ft, those nuuh' of 
the metals belonging to (.^daJ S A "witli those of Class li; r, those 
made of the metals belonging to Class 11 with one another. 

Ill nearly all cases tiic Iwu-metal alloys may he considered as 
solidilied solutions of tJje one metal in the otln-r. 

If the conducting ]>owors of alloys he re]»rt!senled after the 
usual method of curves, us in fuj. JJ, it will he seen that the alloys 
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in Class A conduct electricity in the ratio of their relative 
volumes. Hence the conducting power may he rcjireseiited by 
an almost straiglit line. 

Tlie alloys of tlie imdals in Class B with one* anoth«*r or wdtli 
those in Class A do not conduct electricity in the nitio of their 
i-elative volumes, but always in a lower degree than tliat calcu¬ 
lated Ironi the mean of their vuliuiies. 

The theoretical conducting power is e(pial to that of the com¬ 
ponents in the form of wires lying side by side, and soldered at 
the ends. 

It is concluded that an alloy is not a chemical compound 
when it has the theoretical comhicting power as well as the theo¬ 
retical decline in conducting power between 0" and 100'’ 0,, and 
these conditions are observed with respect to the alloys in 
Class A. 

When a metal in Class A is alloy(;d with one in Class B, the 
curves which represent the conducting power show a rapid 
decrement on the side beginning with the metal in Class B, and 
then turning and going on in a straight line to the A metal. 


The tin-copper alloy is given as the type of the alloys which 
show tills curve. But when the metals in Class B are alloyed 
with each other, the curve shows a rapid decrement on both 
sides, and the turning points are connected with each other by 
nearly straight lines, as m the gold-silver alloy which is given as 
the type. 

In the three groups of alloys, viz.—(1) those composed of 
nu-tuls in Class A, (2) those of metals in Class B, and (J3) those 
of metals in B with those in A—it appears to be a law for the 
first and third groups, and for a portion of the second group, 
that the observed pcir-centage decrement in the conducting 
power of an alloy between (r and 100° C. is to that calculated 
between the same limits, as the observed conducting power at 
100° is to that calculated at 100'’. 

The causii of the ru])id decline in conducting power of the 
metals in Class B when alloyed with only traces of those in 
Class A is difficult to explain. It is not due to chemical combi¬ 
nation, seeing how small an amount of the A metals is present. 
In certjiin alloys which show this decrement in a marked degree, 
as in a hismuth-tin alloy, there was only O'C per cent, of tin, 
while in a bismiilh-lead alloy only 2 per cent, of lead, and in a 
silver-tin alloy only 2-G per cent, of tin. A similar fact is exhi¬ 
bited in the hismuth-leacl, bismuth-tin, copper-tin, copper-zinc, 
silver-lead, and silver-tin series. Tliey cannot be chemical coin- 
jionnds, since at the part of the curve where a rapid decline 
occurs it takc'B about twice as much lead as tin to reduce 
t.lu“ conducting ])ower of tlui B metals to thci same extent. The 
decrement may be due to structure, as it is known that traces of 
1‘oreign metals have considerable cllect on tlie crystalline struc¬ 
ture of some metals. Pure antimony crystallizes Avith difficulty, 
but in the case of lead, the ])iu’erthe metal the larger the crystals. 
H(‘ncc it appears that in alloying some metals with traces of 
othens, either tint crystalliiu'- Ibrm of the alloy is altered, or the 
tendency to the crystalline fonn in increased or diminished, and 
this would occasion great changci in the conducting ])Ower. 
Nevertheles.s, facts do not suj)])ort this ])lausible view, for if 
traces of lea<l or of bismuth be added to molten tin, there is a 
d(*cliue in conducting power ; wliereas if traces of tin ho added 
ti) melted lend there is an increase, while a trace of bismuth 
produc(!s a decn-ase. If to melted bismuth traces of tin or lead 
lie iKlde.d, there is a (Uicreineut; continue to add tin or lea<l, 
tlieie is an inci-cment. It is probable, as Dr. Matthiessen sup¬ 
posed, that a metal is thrown into an allotropic condition Avhen 
j a small portion of another metal is alloyed with it, and this may 
: perliujis account for various changes in physical characters. 

I In the zinc-eo]>])er alloys the curve representing the conduct¬ 
ing pow(?r has the same form as that of other alloys in the same 
grouj»: hence the zin(;-t;o]>jK‘r alloys are regarded as solidified 
solutions of zinc, ami of an allotropic modilication of copper in 
one another. 

Zinc-cuppc'r alloys are regardtid as chemical compounds. 1. 
Because great heat is ]>ru(.ln(.'ed when zinc is added to molten 
copper. 2. Becaiuse some ziiic-conper alloys crystallize more 
readily than others. It is Huj) 2 iu.sea that the specific heat of the 
alIotro]»ic modification of copper is less than tliat of coi)per in its 
ordinary state. TJiis may account for the great heat given out 
when zinc is first added to molten copper, since a small quantity 
of zinc suffices to throw copiier into the allotropic condition. 
Wlien molten lead is added to molten bismutJi, great heat is 
evolved. Here, .again, the specific heat of the alloy is less than 
that of the component mebils, which may also depend on the 
formation of chemical cuiniioniuls iii the liquid alloy. 

Acids also act dilfeniully on alloys, compiu’ed W’ith the action 
of the two metals in contact, and it is likely that acids act diJ- 
ferently on the allotrojjic modification of cojiper and on cojiper 
in its ordinary state. One. metal is also attacked more easily 
than another, and after a time the mass becomes covered with a 
coating of the more dillicultly soluble metal, and is thus pro¬ 
tected from further action. 

Tlie bismuth-zinc alloys re,scmhlc the lead-zinc. When the 
two metals are fused they form separate layers, the upper one of 
zinc containing 2*4 j)er cent, of bismuth, and the lower one of 
bismuth from 9 to 14 per cent, of zinc, thus furnishing an 
example of a mechanical mixture ; whereas if the metals were 
brought together in tlie liquid state tliere would be formed a 
Bulutiun of the allotropic modification of bismuth in zinc, or one 
of zinc in the allotropic modification of bismuth; or if tlie 
mixture were rapidly cooled, a mechanical mixture of a solidified 
solution of the allotropic modification of bismuth in zinc, and of 
zinc in the allotropic modification of bismuth. This explains 
how it is that when bismuth is alloyed, when in a li<iuid state, 
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with traces of lead or tin, it shows a decrease, but on further 
addition an increase of the conducting power ; it l>eing assumed 
that metals in the Class B when alloyed in the liquid sUite with 
traces of another metal are also converted into the allotropic 
modification. The curve that represents the conducting power 
of the tin-gold series is not typical of this group, and the irre¬ 
gularities are to be explained by the fonnatiun of chemical 
compounds. 

The tin side of the curve show’s a slow decrement in the con¬ 
ducting power dowui to An, then a gradual increase to Sn« Au, 
and from this point a slow decrement to Sn An,. The alloys 
between Sn AUg and the one containing 2’7 per cent, of tin are 
so brittle and infusible that they could not be drawn into wires. 
The curve is a straight line for alloys between 2’7 per cent, of 
tin and pure gold. That the alloys at the tiiniiiig points are 
chemical coinpounds seems to be jproved by the following facts:— 

1. That these, ])oint8 rejirosent .'ilfoys of definite, cliemic-ul com])o- 
sition. 2. That they represent alloys containing large jter- 
contages of each metal, SiisAu containing (iO per cent, of tin, 
Sn All 13 per cent, of tin. 3. That the specific gravity of Hiij An 
is almost eiiual to tliat calculated, W’hile Sn 2 An exjiands, and 
Sn AUg contracts more than any of tlu* other tin-gold alloys 
tried. 4. That the per-ceiitage decrement in conducting power of 
these .alloys between (»" and 100° (J. does not follow tlie law 
already stated. 5. Tluit tin and gold dissolve I'usily in one 
another, for if to melti'<l tin gold he added, it dissolves in the tin 
immediately, and evolvi's so much lieat, that unless small por¬ 
tions l)e added at a tinu* tlu' contents of the crucible will he 
scattered. Cojiper, on tin* other hand, is long in dissolving in 
mi'lLed tin. 

If some of thcgold iiu alloys l)e chi'inical compounds, thev 
fnrnish examples of solid alloys wliich are solidified solutions of 
tin, ai.d a chemical compound (Sn,Au) in om* another, rejire- 
senteil hy the part of tlu-i curve hctweeii jmre tin and Sn^ Au ; 
or the alloys may he solidified sijlutious of two chemical coinhi- 
nations in one another (8n.,,Au, and Sn,^ Au) represented by 
that paii of tin* curve hetw’een Wiig Au aiul JSiij Au, and between 
Sn™ Au and Sn Auj. 

The third group of alloys consists mostly of solidified solutions 
of the allotroiiic modification of the metals in one another. The i 
curves have all the typical form, and tlu! conducting power <le- j 
creases between (t° and 100° according to the, theoreticul 
amount. The alloys of copper and silver are e.vceptioiis, 
some being mcchanic-al mixtures ; when silver and copnin- are 
fused togi'tlior and well stirreil, if ullo-wed to cool slowly, dif¬ 
ferent parts of the alloy will h(» found to contain different ])e,r- 
centages of metal. 

It will he seen that the, curves To])reseuting the electric¬ 
oonducting powers of alloys form nearly straight lines wilh 
the first group of alloys, "while with the second there is a r.i]>id 
decrement on the side heginning with the metal belonging to 
Class B, wlien it turns and goes in a straight line to the metal 
belonging to (,Ua.ss A. The letter L reiiresi-nts the typical fonn 
of these enrvi!S. In the third there, is a rajnd decrement on both 
sides of the curve, the tuming points being connected with each 
other by nearly straight lines. The letter U rejnvseiits the 
typical form of this class of curves. 

From considerations sucli as the above, solid alloys of two 
metals are, classified in the following nnnmer :— 

1. Solidified solutions of one metal in anothei’, such as the 
lead-tin, cadmium-tin, zinc-tin, lead-cadmimn, and zinc-cadmium 
alloys. 

2. Solidified solutions of one metal in the allotropic modifica¬ 
tion of another, as in the lead-hiamiith, tin-hismnth, tin-copper, 
zinc-copper, lead-silver, and tin-silver alloys. 

3. Solidified solutions of allotropic nioditicatiens of the metals 
in each oihcr, as in the hismuth-gold, hismulli-silver, pallmlium- 
silver, platinum-silver, gold-copjier, and gold-silver alloys. 

4. Cliemical compounds of the alloys corrcsjionding to Sn^ An, 
Sn, Au, and An, Sn. 

6. Solidified solutions of chemical componnds in each other, 
as in the alloys intermediate between Sn^ Au and Sn, Au, and 
Sn,Au, Au,Sn. 

6. Mechanical mixtures of solidified solutions of one metal in 
another, as in the alloys of lead and zinc, containing more than 
1*2 per cent, of lead, or I'C per cent, of zinc. 

7. Mechanical mixtures of solidified solutions of one metal in 
the allotropic modification of another, as in the alloys of zinc and 
bismuth, containing more than 14 per cent, of zinc, or more than 
24 per cent, of bismuth. 

ft. Mechanical mixtures of solidified solutions of one metal in 


the allotropic modifications of another, as in most of the silver- 
copper alloys. 

Jn addition to the physical tests above indicated, Mattliies.sen 
tested them hy the plicnomeiia of sound, elasticity, and tenacity. 
It was found that when bars of copper, tin, zinc, or lead are sus¬ 
pended hy a string and struck, they all emit a dead sound ; hut 
if bars of gun-mi!tal (copper-tin) or of brass (copper-ziiic) he 
struck, they emit a clear ringing note, showing the marked eftect 
of alloying a metal of (/lass B with one of Class A. Conversely, 
if bars of tin-copper, containing 12 per cent, of copper, or bars ot 
tin-lead, containing 20 per cent, of lead, he struck, they emit a 
dead sound, showing, as in the cases of conduction of heat and 
electricity, no iinarked change. When metals of Class A are 
alloyed with one another, or wilh one belonging to C-lass B, the 
same effects are produced. When bars of wrought iron and steel 
are struck, the first gives only a slight sound, the second a clear, 
ringing note. 

Witli re.spect to elasticity different efiects are produced. When 
a weight is hung to spinils of hard-drawn wires, the diameter 
used being Ko. 23 wire gauge, that of the coil about 7 mni., and 
the weight used .^>00 gramnn-s, the cop]>er, silver, gold, and pla¬ 
tinum spirals are lengthene<l almost to a straight line. The tin, 
zinc, coj)]»er-tin (12 per cent, copjier), and tin-lead sjiirals are 
lengthened almost to straight wirt‘8 with only 30 grins. The 
copper-tin (gun-metal), brass, platinum-silver (:>3 per cent, pla¬ 
tinum), and gold-coi)pev (22 carat) spirals will be lengthened 
only to a small extent with 300 grms. The iron spiral lengthens 
under 300 grins, weight, esyieciully on shaking it, hut the steel 
spiral does not lengthen at all undiir the same cmuliii 'iis. 

In these examples there is a marked change in elusilicity when 
a metal of (Mass 13 is alloyed ’vith one of its own class, or with 
one of (Mass A, us well as tlie ahsenc.i* of any murktsl change, 
when a metal of Class A is alloyed either with one of its own 
class, or with one of CMass B. 

Tenacity tests wisre, tried by breaking wires at a draw-bench, 
aided by a spring lialance, and although the results ai’e approxi¬ 
mative only, they .show the fact lhat wljen a metal belonging to 
(Mass B is adloyed with another, its tenacity is grc'atly increased. 
The "wires were hard-drawn gauge No. 23, and double wires were 
used, 

hroakiug-slniiu for double-wire. 


Copper . . . . . , . ‘2i) to 30 llis. 

M ill.under 7 „ 

Copper-Tin (12 p. e. 'J'in) . . .HO to 90 „ 

Till-Copper (1*2 p. e. Copper) . . . about 7 „ 

],c!id.under 7 

Tin-lc.'ui.. 7 „ 

Cold.20 to 23 „ 

(Told-Copjicr.70 „ 75 ,, 

Silver . ..4a) „ 50 „ 

IMutinum.45 „ 60 ,, 

Silver-pilltimim.75 „ 80 „ 

Iron . . . . . . . . 80 ,, 00 ,, 

Steel.above 200 „ 


It should also he remarked that the expansion due to heat like¬ 
wise fullow.s the law that tlie ('Xjiansion of the metails takes jiart 
in th.'it of their aillnys appruxiinately in the rates of their rehitive 
volumes, as is shown in the following taible :— 




Observed 

Calculated 


VolUTlIf'S 

Volume at 

Volume at 

Alloy. 

ju'i* cent. 

0“=! Vol 

()'=lVol 



atlUO*. 

at 100». 

Sn* Pb . . . 

. 22-28 Pb 

1*007188 

l-()07*225 

rb* Sn . 

. 82()9Pb 

1*008119 

1*0081*29 

Cd Pb . 

. 58-49 JM) 

1*009138 

1*008847 

Sn* 'An . 

. 87-46 Su 

1*007184 

1-007141 

Sn- Zn ... 

. 91-28 Sn 

1*007058 

1-007066 

lU.gSn .... 

. 0-85 Su 

1 004064 

1 -003972 

Jli Sn . 

. 42-81 Sn 

1 005098 

1 -005207 

lU.q Pb .... 

. 1-76 Pb 

1 -001086 

1-0040-26 

PiPb . 

. 46-26 Pb 

1-008621 

1-006007 

Cu 4 Zn (71 p.c. Cu) . 

. 33'H5Zh 

1*005719 

J-006328 

AuSn . 

. 60-85 Sn 

1*004233 

1-005919 

All* Sn, . 

. 73*14 Sn 

1-004428 

1*0062*23 

Ac- Au 

. 19*8(; All 

1-005166 

1 006549 

Ag Au . . . . 

. 49 79Au 

1-004916 

1-005123 

Ag Au* 

. 79.86 Au 

1004300 

1-004693 

Ag -f Pt (C6 6 p.c. Ag) 

. 19*65 Pt 

1 -004568 

1*006207 

Au + Cu (66*0 p.c. Au) 

. 48*06 Au 

1-004657 

1*004716 

Ag -f Cu (36*1 p.c. Ag) 

. 28-31 Ag 

1-005436 

1*005233 

Ag + Cu (71*6 p.c. Ag) 

. 73-13 Ag 

1 005713 

1-005607 


A simple mode of showing the expansion is to take a bar of 
gun metal, and place it in a glass tube fitted at the ends with 
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fflaas tubes, in such a manner that steam can.be blown tlirougli 
it. The bar is arranged between lixed points, mie of which is 
connected with a spring, and a hand moving over a graduated 
arc. If a comparative experiment be made, first with a bar of 
gun metal, and then with a bar made of its components, by 
soldering together tlie proptn- lengths of copper and tin, the 
inde.v will shmv the same amount of expansion in both ease's. 

ALLYLENE, OJf.,. (Ogl/J. This hydrocarbon is the next 
hi;rhor hnmolomio of acetylene. It bears the same relation to 
alfvl (C;,Ur,) whicii ethylene bears to ethyl (Ogllo). It is derived 
from tlic saturated hydroearboji hydi-i<U‘ (»f I'rof».vl by llm ab- 
straction of four atoms of liydi ugen, and is tlien'I'Dre tetraloniie. 
Like its liomologue acetylene, it < au also, however, jday tin- 
part of a diatomic radical, Jt is ]»repare.d by the action of 
brominated pro])ylenp. (derived IVoin ])n)pyleuegas) upon etliylat 
of sodium:— 


acid, this precipitate yields pure allylcne. This property enables 
us readily to prepare the gas in a state of purity. The impure 
allvlene is simply passed into the copper solution, and the pixi- 
cipitate, after being Avell waslied, is treated with hydrochloric aciil. 

Allylene also forms a priicipitate with an animoniacal solnti<in 
of nitrate of silver, having wlieii dry the composition CjHsAg. 
It is a white and very light body, and is cajialile of regenerating 
the allylene under the inlliienee of acids 


Arf^rutallylnu' 


-f 1101 


-h AgCii 


Jrydrooli loric. AllyIciic. 
acid. 


Chlorido of 
silver. 




(\H, + AfiCL) 


Promiliulcd 

propylciK'. 

(w'fr + 


CH, 

OriyNao 
Etliylafc Ilf 
sodium. 


- f cil. 


.MlUcul’. 


Ifroiiiido 

orMiiliiini. 


ir... 

Aliolml. 


Nil i 


- rjly + Nidtr -j- 




=•) 


Iodine decomposes argeiitallylene ■with the, formation of the 
coinjMiund ( 3 II. 4 . iu which auiofline atom takes the place of the 
silv«T atom. 'I’liis combines with two additional atoms of iodine, 
1 I 1 C com])ouiid (-•;,Hjl,lu {(■JJ.JJd being fornied. 

The ino.st remarkable dei ivali\e ol’allylene is the silver-ether, 
uldaiued from a mixed ether discovered by Liebermanii, and 
called byJiiiu fin: ethylate of ])roj»aigyJ. Jt is jnvpared in the 
following manner: ~ 

TJie »'.oni|Miund (4lL»Ih’ is lirst formed liy ab.stracting two 
Jiioleciile.s of liydrobrojuic avid from terbroniitle of allyl. 


TJie materials are lieated together ly iiK'ans of a. water-bath 
for Home hours in a sealed glass tube. The tube is then ojm'ih'iI, 
and the. gas whicJi is evolved is condneted by means of a. 
caoutchouc tube under a glass balloon filled with a saturated 
solution of common sail. It may also be obbiined by subji-cting 
chlorinated projiyleiie ((.5;,1L,<..H (f \Ilrpl) ), a derivativt' of acetone, 
to the same treatment. I’lic chlorinated body is formed from 
the aceton by the action of peiitachloride of jihosphonis. 

(Friedel, iliill Sor. Chi,/i.^ ISfl-l, ii. PC.) 

Jh'opcrHiv. Al)yh*ne is a colourless gas, having a ilisagreeable 
odour, and hiirning with a bright and smoky ilaiue. It is very 
soluble, in alcohol, and pretty solubb* in water ; lieiioe, the neces¬ 
sity of collecting it over a saturated solution of comiiioii salt. 

Action of Hiifjilun'ir Acid. It is absorbed rapidly and in large 
(juantity by concentrated suljilinric ac.id, a ]U'operly which serves i 
to distinguish it from acetylene. 

Itrnminr. When bromiiK'. is allowi'd to fall drop by ilro]> into I 
a balloon containing iliis gas, Avhicb must be in the shade, tlirect 
combination takes place with the, fornuilion of a iraii.sjtarent 
lifinid, which is a mixture of dibioniide and tetrabromide of 
allylene. 'J'hese may be readily se]iaraled by di.stillation in 
rnenn. 

The dibromide, (yi,15ra is a colourle.ss liijuid, 

liaving a sweet taste, and a vajiour wliicdi imtales the eye.s. It 
distils in the air wit limit deconiposilimi between liiCf and bfs", 
and is isomeric Avith tlie dilmnnmated propylene, which boils at 
120”. Bromine combines directly wilJi it to form the tetra- 
bi’omide. 

The tetrabromide, C.JT^Br,, is a colourless liipiid, 

having a distinct odoiu' of camplmr. It distils in the air betAvemi 
22.')” and 2d0’ with partial decom^josilii.n, hydrobromic acid 
being disengaged. Tn mcao, lioAvever, it distils Avithont <h-c,om- 
position between 1and L'Jt)-'. 

Iodine, combine.s directly Avith this body, but with great <lil)i- 
c.ulty, forming the cmiiponml (l^Il,, T. 

Hydriodic Acid. Wlien a eoiiceiit.raled solution ol hydriodic. 
acid is introdnc.ed into a balloon coidainiiig this gas, <lirect emn- 
bination takes place Avilh the, formation of a heavy oil, liaving 
the oompo.sitif)U (yj,,., Ujla- It cannot be distilled Avithont 
decomposition. An alcoholic solution of ])ota,sb removes a 
molecule of hydriodic acid, and transforms it into a body liaving 
the same composition as iodidi^ of allyl obtiiined IVom glycerine. 

-- HI - r.E.jn - (,yT,I. 

Diiodbydrato ITvdriodic, li'Jhvdnite bididcof nlhl. 
of allylene. iioicl. nl allylcm*. 

- m = ajijTi ^ tyrj.) 

It is, however, not identical but isomeric Avith that body, 
although its boiling point approaches Aa?ry man- that of the allyl 
compound. 

Aldallic Hohitiom. When allylcne i.s conducted into an 
anmioniacal solution of jirotochloride of copper, a yellow pre¬ 
cipitate is formed, which has probably the same coin])osition as 
the precipitate obtained by the action of the same re-agent upon 
acetylene. [Acetylene, E. C. S.j Treated with hydrochloric 


(yi-l5r, 2HJ)r = 

Trrltroiiiide of II ydrohromir IhoTniiritcd 

:dl\l. acid. allylcne. 

ij'rjfjir,, -1111],' 


This is done by subjccling llie terbromide to tlie prolonged 
action of alcidmlic pota-^li. This body yields (he mixed ether 
Avlieii expo.sed to the ai tion of ethylate of jiolassium, oxtdliyl 
being snb.stiinted for one atom of Iwmiiine. 


(C!5r ■ 


+ 


<cil, 

(ClI,Kn 


Broniiiialcil 

nllylciic. 

(ty/,/.v -I- 


Ethylate of 

))ota.'<! 3 iuni. 




I 0(011 j 

= [fr + Ki'"'. 

I CH,(eii,,) 

Mi.xed ether. liroiiihle of 
[lotic^smin. 

- + Klir.) 


I 'J’his is an oily <-tljer, lighb'r lliaii Avater, and Ixaling at 72'. 
1 Iaeberiiiaun calls the ccniiponiid lyi., prejKirgyl, and tlie mixed 
ellier, as li;i.s been alri'iidy stated, ethylate of ])io]iargyl. This 
emiqioniid forms the siha-r ether wlien pmired into an ammo- 
niacnl solution nf nitrati', of silver. It has llu‘ cmnpusition 

^I () (Em/fydi/tL) and is calletl (‘tliylate of urgento- 
ltnt]»argyl. 

It is nbttiiiieil in Ibe form of a brilliant white prccijiilate, 
Avliicli melts on the application of heat, and then e.xplodes. 

Jn order t,i> make the I'nriiiiition of tliis etlier intelligible, we 
liHAV. ex]»!aiaed separately Liu* successive .stcjis in tlie ]iroees,s, and 
slightly altered it. Tiie actual process, liownver, is shmier than 
that which Ave have tie,.se.ribed. It is only necessary to digest the 
tcrbromhle of allyl Avitli alcoholic potash, then di.stil and pour 
the distillate into the ami non iacal nitrate nf silver. 

The alcoholic potash lirst forms the comiioniid (l^IfgBr, and 
then transforms it into the nuxed ether, acting in, the same 
manner as the ethylate of potassium. 

'Phe. silver in this ether may be replaced by iodine or bromine, 
forming the compounds 


C, 1 J.. 1 ) 


0 


and 


(LiL 


]do. 


Tbe.se, bodies can al.so fix a molecule, of iodine or bromine, in 
addition — 

(CyW), and (iyw),.) 


ALMONER. Among the early church and monastic bodies 
tbis oHicer distributed the alms, doles, and broken food to the 
poor ; he also provided against the processions in. Lent and on 
Rogations, and found mats for the household needs, and, among 
other things, a boxwood staff for each monk at processions in 
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Rogations. Other duties varied according to the local use of 
their respective houses. In tlie cathctlral of Metz the almoner 
ptili retains a ]ilace. In England, after the Reformation, the 
iluties of almoner were performed hy a minor canon at some 
of the cathedrals, .'iniong others those of Rochester and Diir- 
liam. 

ALMONRY, in inoiiaslic estahlislnneiils, the place where 
,'ilins were distrihuled to tlie poor at stjited tiiiie.s. In snuill 
I'cligioiis Jiouses a room was devoted to tlio purjaise ; in large it 
was frequently a sejairate building near tJio chiircii, most ofirn, , 
perhaps, on the iiortJi side: it was in 1 lie idinonry ol West¬ 
minster Abbey, it will be remoinbered, tliat Oaxton set up tin* 
ilrst printing press in England. Tlie usual daysior distributing 
alius were AVednesday and b'riday, but in some bousi;s iooil Avas 
gumn daily. Sjiecial allowaiiee.s were made in mesl bouses oii 
eertaiii festivals. 

AIjOPECHA, baldiK'ss frinii disease, as (listinguislied from 
that due to age. (.Skin, Djskases ok, I'l. C. vol. vii. col. 

ALOUClll or ALIICHl liESTN. This lusiu is wliite mi 
llie outside and lilach uithin. It has an aromatic, l><‘I>perv, and 
l)itter taste. It is a mixtiii'e of two resins—one very soluble and 
the other sparingly soluble in alcoliol. The latter melts on tlu* 
:i])|)licatiou of he.'it, and then sublimes. Jt is iin|>ort.ed from 
Aladagascar, and is obtained from a tree wbicli is ealled in tliat 
islaml ^I’inipei. 

ALI'A(b\ MANUFACTUllK. A few liicts supplementary 
to the article Aj.I'ac.v Wooi- f K. < \ voi. i. «;ol. maybe given 
Jiere. It was in J8U7 that tlu' libn; was first hnowii in England ; 


ALUM MANUFACTURE. Spence’s process for obtamin« 
alum [Ai.um, E. C. vol. i. col. 261] has been extensively adopted 
since the publication of the .article referred to. Until 1847 
the small quantity of alum mode in South Lancaishire wot 
obtained from Whitby oolitic shale, w’hich yielded about one 
ton of alum and 1 ton of Epsom salts from 00 tons of shale ; hut 
Messrs. Spence and Dickson ado]Ated ju’oeesses which producetl 
much richer results from shale, &i;., wholly found among coal 
measures. Iji 1861 they manufactured more than 100 tons oJ 
ammonia alum per weelv ; ,‘i?id since tlien the cjuantity has been 
much iiiei'eaned. The shale, Avliich cojitains b to 10 per cent of 
carhoiiaceoiis matter, is built up into hcaf),s four or five feet high, 
and slowly calcined with a little liiiruiug coal at a low red heat: 
])oiLions l)(!ing added eveuy day. The ])roduct, a soft, porous, 
>al(! brick-col(rtired Rul)slanc.(', is ])ut into covered lejub-u pans of 
arg“ <liineiisions, ami digt!ste(l for about 40 hours with sulphuric 
acid, s)). gr. l*dr), at a te.mpeiatui'c of about 230^ F. Amiuouiacal 
liquor fnmi tlu* gus W(»rlvs is boiled and the vapour iiitrodiicetl; 
chemical reactions ensue, and a liquor is forjiied Avhich runs into 
shallow r-i.slenis, Avliere b> rliie tiualmcnt it crystallises into am- 
^ moiiia abnn. For rtH-hiwf orrecjyslallising, the .ilumis dissolved 
j by steam, ami run into a budeii tank, where by settlement it de¬ 
posits an insoluble, residue ; wliik* tbe (dear liquor is received into 
I A'e.v!.Mds, Avhere itre-ciysfalliscs in a bollow cylindrical form. TJie 
spejit liijuid within thi* cryslal cylinder confains a certain 2 )er- 
ceiit.'ige of alum, which it is made fo yield hy a repetition of 
.soijie of the pvitcesses. The (•ll('.■lJlm^ss ol‘ the aminoiii.'ical li( 2 iior 
from iJie gas Avork.s is one reason Avliy ammonia alum lias to a 


but it Avas not till 1830 that Mr. Oiilraiu, of (ireetlaiid, near coiisideraldcM'xteiii siijierseded ])olasli alum in England. 

Halifax, .surmoiinte.d certain dillicidlie.^ in the treatment, ami A/um Utdr, a e.liea.])er kind, sulliciently good for many 
made ladies’ ehjakings and carriage-sliaAvls of alpaca, lii JS32 niannfacluring ]uirposes, is described under AIjUMINoks Uakk, 
it was tried asawarji for Norwich eamlet.HamI lastings. Tn IS36 E. (’. vol. i. col. 2(!:5. 

i\Ir. jiow iSirl’itusj Salt introduced an aljtuca weft Avilli acoKou ALUMINlllM ; ALUMINIUM. IJllONZU. AVlicn Alttmi- 
warji, the alpaca being betb'r spun than before. Thi.s was so NH M (E. U. a’oI. i. eol. 2(!2j was writfim, Deville’smode of obtaiii- 
MU'ce,s,sful that a iieAV brandi of indu.slry berjame jiermanently ing the metal was gradually coming into use; but there has since 
(‘.stablishedin amliiear Brad ford—plain and figured goods, scarfs, been a notable a<l\'ance in tbe enijdoymont of aluminium, both 
handkerchiefs, cravats, stock.s. cloaks. &c., being made of the com- alone and in combination Avitb copj)er. Wohler isolated the 
billed material-i. At the ]n‘e'-'eiit time “al]iaca lustres” consist metal as a grey ]towd(.*r in 1827; in 1845 it Avassejiaratt'd in the 
of alpaca Avitli a silk Avarp, Avhereas “alj)aca mixtures’' have a form of minnie gIol)u]( s, Aviiicli l)egous,st; beat out into thin 
cotton A\aiip. TJje A'ariety (»f “ figured aijaicas’’ is almost iiifi- JeiiA'es; and in 18.54 J.>eville, aided Avith funds by the Emperor of 
Jiite. The al])fica is ini])orte<l iut(t LiAYTpool in b.ales of about tlie Eivnch, jwosecuted the ex|)('riment.s Avhich l('d tn the e.stablish- 
70 Ib.s. eueh. As it dilf.-rs mmdi in quality according to tin; ]»art uu at of Ids method of manutactuiv. This method (described in 
of tb(‘ aidmtd’s i'ody from which it lias bei‘U taken, it is sorted the above artkb*) consists in ])re.piiring chluridi! of ulundniuni 
into eight kinds, and then waslu'd, carded, drawn, and s]>uii by by a complicated trealmeiit, of alumina; then decomposing the 
1 iiitable macldnes. IIoav much aljiaca alone is used in England cliloride by the agency of sodium, ami s('parating the alundiiiuin 
i; not quite certain ; but av i ill llama ami vie-urui together the in a metallic form. Other inqirovenients, gradually introduced, 
imports Aairy from 3,000,000 t(.( 4,000,000 Ib.s. aiimudly; the so lc.ssem*d the inaiiufaeturiiig exqieuses, that the selling ]trice ot 
wholesale ])rice averages ahout hall’-a-croAvn a j)0imd. 'fhe the metal, (tOs. ]>er oz. in 18.54, had sunk to Tw. ])er oz. in 1863. 
■uqqdy is still (ditaiiietl almost Avbolly from South America, In Wagner's ‘ .lahresberieht’ fur 1863 a detailed account is 
little success having atlemled the atiempts to uaturuli.se the givtui of Deville’s jdan, as adopted at the Aluminium Works at 
alpaca in other countries. Sylamlre. In 1860 Mr. Tiowdliiau Bell began the. manufacture 

Bir ^dtus Sail’s Aljiaeti Wojks a.t Salbiire lu'ar ih'iidfovd, at NeAA'castle-ou-Tyne ; but by his first method lie found it 
it re among the most coiiqilcfe examjdes in this country of the iiiijiusdble to e.\ elude iron, silica, and ])hosphoru3, Avhich (even 
'■ombinatiou of a factory Avith a AAorkineu's village or town. | in very small miantities) an^ injurious to the aluminium. In 
'riie establishment is .situated close to tin; river Aire, from j 1863 Jie adopted, as his .source of the metal, the mineral bnu:rMn, 
w'hich the Avuter for the Avorks is ol)taim‘d ; and has sidings, j Avhich eontaius mon- than half its weight of aluminium. A 
Avharfs, &;c., euniiected AVith the Bradford and .Skipton Railw.ay : idaii, by I'denrA, Avas tried in America in 1869, of obtaining 
and the Leeds and Livei])o(d ('anal, thus ensuring abundant aluminium liy the ac.tiou of a. strong heat on a mixture (jf 
m(\ans for goods transit east and A\a‘st. Tin*, factory coauts 12 alumina and gas-tar or ]»etrolenin, aided by the .subst'(iuent 
acres of ground (iiieludingthe open ((uadrangles, (juays, iStc.}, and action of caibuietled hydrogen and zinc. 

)s in most i)avt.s six stoj-ie.s in height. The main building i.s ,5.50 The metal, hoAVcver obtained, is softer, duller, and more fragil(! 
feet long, and i.s constructed Avitli inoT(! regard to archileciural tlmii silver; on the. oilier hand, it i.s lighter and Ic-ss likelA'^^ to 
elfect than most of our factories. The various galleries and tarnish or oxidize tliaii cheaiier metal. It requires a le.ss intense 
rooms, all lirejwoof, are. lilled Avith Avell arranged machines, on melting heat than silver, and soUdilies more, sloAvly, and is on 
which more than 4000 ])ersons are, employed in Avorking up these aecoiuits AAudl fitted for delicate eastings, lii 1858 M. 
alpaca, either alone or in combination with niohuir and line AAmol. Chrislotle, of Baris, exhibited to tlie Academic des Scuuice.s a 
Nearly die wdiole. of these ]ici*H(nis live in Sultaire town, adjoining : groiq.) (»f statuary, cast in alumiiiinin, and cliasod. A bell cast 
and belonging to the J'actoiy. The .streets ajv broad, well paved, nf this nn-tal in Badgium, in 1869, wais found to be light, of good 
and lighted with gas ; the houses are of stone, and let at ni(aleT.a1e, ; tone, and moiv sonorous than silver, Tn 1865 it Avas announced 
rentals. There is a large mid handsome Congregaticmal church ; i that the .authorities of llui Roman Catholic Cluircli had for- 
a self-supporting dining-hall, Avith kiUhen attached, Avhere the hidden the use of aluminium for the sacred re.-'sels of Hie 
workpeo]}Ic may dine at a very modi-rate fixed price ; s^’iJ'riou.s Eucharist, unless the surfaces were silvered ami then gilt.. The 
and well litted hatli.s and washhouses ; and uver.20,060k i.s being French have adojiled a inetJil called “ tiers argent,” consisting of 
.spent on a Working Men’s Ulubhoiise, whicio Avill eoi-f| 4 iu^ ai»2 tmuIs of .aluminium and 1 of silver, Jbr sjioon.s, fork.s, and 8al- 
lilirary, reading-rooms, class-room.s, lec.ture-haTlsj^ aint *|fw:^ijyEc.; it is liardtu* than silvei*, ami juun? easily engraved; 

siums. There pe also large and AAadl-ujqAointed scliool-rooiii,s out still it is not one of the jirecioim nielaks in favour for the 
tor boys and girls, with a nursery-scliool for intimta-; chalice and the jiateii. 

Infinnary, with a surgery and dispensary attoMed^ Lastfy,* A coiiihinution of aluminium Avitli cojAper, known as alumi- 
there is a {proup of houses for the widows of m(^mhp''harVe di^'' n'OxMgold or aluminium hroma>, i.s in more extensive use than the 
in the service of the firm. If f -/ ’'simme metal. The colour bears a remarkable resemblance to 

ALTAR-I3CREEN [Retablt:, E. C. vol. vi (•#(# gold. The alloy is easy to make, involving little more 
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than thei melting together of the two metals previously obtained 
in a pure state. The proportions usually adopted are 90 per 
cent, copper to 10 per cent, aluminium: the strength, mallea¬ 
bility. and ductility lessening as this ratio is departed from 
in either direction ; but even 1 per cent, of aluminium pr«)duces 
a rimrked effect on the quality of the copper. The alloy is used for 
clieap jewellery, in the. iorins of watch-cases, pencil-cases, chains, 
spectacle and eyeglass frames, &c., as a substitute for gold. 

Tlie liardness and other qualities of tlie alloy have led to 
experiments to lest its^ usefulness for various mechanical 
]>uipose», irrespective of its goM-lookiiig snrliicc. Lieutenant- 
Colonel Strange has communicated to the llnyal Astronomical 
Society the results of e-xperimcnls made by him to ascertain the 
litiiesB of aluminium bronze for various purposes connected with 
scientific instruments. He. found (1) that the tensile strength | 
is greater than that of gun-rnetal ; (2) that the resistance to | 
compression is almost infinite ; (3) that the mallealiility i.s j 
<*xceilent ; (4) that the tran.'^vei-se strength i.s gri'aler than in 1 
brass or gun-metal; (/i) while the exjtaiision by heat is much; 
leas; (6) that tlie founding or casting qualities are linn ami; 
good ; (7) that it cuts well with the lib* and ]>lane ; (S) tliat it' 
tarnishes less than most other metals used for astroncjmical in¬ 
struments; (9) that it takes graduation excellently ; (10) that its ' 
elasticity is great ; and (11) that it is a.s well litted us brass for the 
tubes of telescopes. In summing up, lie rL'Commonds aluminium | 
bronze to be used as much as jiossible, for astronomical instru -1 
ments, especially for holts, screws, and graduated arcs. It was | 
used ill the great theodolite made for flie India Survey, lie 
drew special attention to the fact that tlie cupper must l)e pure, 
else the alloy will lose many of its valuable (lualities. Machine- 
saws made of aluminium bronze, though thinner, are found to be 
more durable than steel. In perforating postage-stamps the 
steel perforators blunt very quickly; and on this account M. 
Hulot, director of the postage-stamp factory at Paris, substituted 
aluminium bronze, in 18(57 ; his perforatcjrs made, collectively 
180,000,000 perforations ptu- day, and were much more durable 
than those previously in use. He also found three good soldei-s 
for the new metal, consistiiig of conimon solder with and ^ 
its weight respectively of zinc amalgam. 

AMANITINE, a peculiar sub.Htance obtained by Letellier 
from the ily agaric. It is a liquid, very soluble in water, and 
possessing a disajjreeable odour, resembling that of coniuni. It 
yields white precipitates with tannin and carr(»sive sublimate. 
As it has not yet been obtained in a state of jiurity, its composi¬ 
tion is unknown. Letellier considers it to be the poisonous 
principle of the agarics, and to have tlie jiroperties of an organic, 
base, Apaigor and Wiggins, on the otliei- hand, believe that the 
poisonous principle does not reside in the, umanitine, but in a 
peculiar acid which accompanies it in the agaric flies. 

AMBlGUJTlf 1ms come by use to have tlie meaning of 
indetinitencss or obscurity. Properly, the word denotes that 
conflict wliicli arises from there being two or more definite 
meanings, each compatible, with the context, attributable to tbe 
same word or plirasi*. Both these use.s of this word are knowTi 
to the law, and provided for by ascertained rules. To begin 
with the first, or the use of it as denoting indefiiiitene.'^s or 
obscurity. When this occurs in an instrument or in pleading, 
which the Court is obliged to construe or interjiret, the rule is 
that the word or phrase a.scertained to be iiideliiiite or obscure 
is to be taken in tliat sense which niake.s most agaiii.st the author 
of the in.struiiient, or if not the author, the person wJio produces 
the, instrument or writing in Court, either to set forth Iiis claims 
and rights, as in case of a ]deading, or to supjiort them, as in 
case of a deed, will, or other instrument. 

But W’hen an amhiguity of word or phrase is of such a nature, 
ns to raise an irrccoiicilahle conflict of more meanings than one, 
each of which is yet (juite reconcilable with the context, a 
difference is taken between a patent and a latent ambiguity. 

A patent ambiguity, as the qualifying w'ord indicates, exists 
when a conflict of meanings is evident on the face of the writing 
to a stranger who reads it with ordinary intelligence. Both mean¬ 
ings, it is assumed, are equally reconcilable with the context. 
Were it not so, there would be no ambiguity, as the whole of the 
instrument, or writing, taken together, would discriminate and 
appropriate that one of the ineaiiiugs which agreed with the 
context and purpose of the document as being the meaning of 
the party or parties with whom the writing originated. Both 
meanings are, it is assumed, completely at conflict, without any 
preference for either appeaying in the context. Neither can lie 
adopted in construction without in effect imposing a meaning on 
the author which he may never have entertained, and making a 


new instrument which he is ignorant of, and might repudiate. 
That, whatever else it might be, would clearly not he an act of 
construction or interpretation. In case of a patent ambiguity, 
therefore, the instrument, or so much of it as is affected thereby, 
is a nullity in operation. 

A latent ambiguity is attended with a very dllFerent result. 
In such a case, no ambiguity wliatever occura to the mind 
of a stranger upon merely reading the instrument; hence 
the term Intent. The ambiguity appears upon the produc¬ 
tion of evidence of the state ojf facts to which the, instru¬ 
ment is said to apply. If, for instance, the instrument 
be, a will, and the ti'stator have bequeathed a legacy to his 
nephew John, there a})])(jars in that no ambiguity whatever, 
untii it is known that there are, two nephews of the testator, 
each calle,d John. Here, by evidence of the surrounding facts, 
occurs the same enniiict as in the ca.se of a patent ambiguity. 
It is in such a case that a I’emarkable departure is permitted by 
tbe law from tbe otherwise inexorable rule of interpretation, 
lhat parol evidence is not admis.sible in tlie construction of 
written documents. The reason of that departure is this. The 
ambiguity is the re.sult of parol evidence. Jn ajiplying the will 
to tbe .surrounding facts, it comes to be known ah extra, that 
there an; two claimants to the same legacy. It is not to control 
a written instrument by ])arnl evidence, but to rebut the effect 
of jiarol evidence, that evidence of the same description is 
admitted in such a case. Other surroiinfling facts are therefore 
admissible in evidence for the purjju.se of showing which of the 
two nejihews was in the intention of the testator when he made 
his will. This is the case of a latent ambiguity, and such llie 
rule for dealing with it. 

AMBLY 0 IT A, impaired vision. [V isioN, T) efects or, E. C. S.) 

AMBON (the derivation is doubtful, and eitlierfrom ava&alvtiv 
because ascended by stairs, or from ambo, because there were, 
two), an elevatf'd desk used for the Holy Scriptures, the. Epistle 
and Oosipel, and jdaccfl about the centre of the nave. In some 
churche.s tlier«; were three, but two or om? is the more general 
muiiher. It usually h.id two flights of stairs, that on the left for 
tt.scent, that on the right or west for descent. In some churclies 
the .sui)-deacon and deacon, when respectively reading the Ejnstle 
and Gospel, used tlilferent staircases to mark due reverence to the 
Holy Writ. At the uiubon also were recited tbe diptychs, or list 
of benefactors and faithful UKUiibers ; the acta sanctorum, or lives 
«)f the martyrs; letters of peace or communion; and sermons ; 
here also the new converts made profession of faith. Beneath 
the ambon was the privileged j>Iace for the choir. Various terms 
were, used to designate this desk, such us beim, lectern, pulpit, 
])ur(fos or tower, stumestus, yrailns, auditorium, or ostensonuvi. 
Some w’ritcrs fierive its name from ambire, to surround, liecfuise 
the hearers of the Word gathered in a crowd around it. Many 
of these ambons remain, and some exhibit a high antiquity, thfiL 
at Itavenna, in the (;!iiurch f>f tht; Holy Glmst, dating back as far 
as the 6tli century. At Home, iu the Church of St. Pancras, is 
one that wa.s erected in 1240, and this is the most modern one on 
record. From this desk were tlerived the modern puljnt, lectern, 
and roodloft. lu England no flecided instances of the use of the 
ambon are known, but a jjulpit on the north side of the cliunctd 
in tlie church f)f Compton Martin in Somersetshire may have 
been used as the Gusptd ambon. 

AMBROSIA, the food of the gods. A word which meant 
immortal, as nectar was the drink of the Olympian deitie.s. It 
was BUjjposed to smell ami eat sweet and delicious, and hence 
was ttjjpliefl as an epithet to oil, cukes, and fltiwers. Its scent 
accoinjjimied the jiresence of the gfuls. It i.s uncertain what 
root or substance was intended, as the horses of the gods were 
fed upon it, and the eating, or even being touched by it. 
imjfarted fresh life and vigour to gods and mortals. Ambrosial 
fountains wtire supposed to flow in the far west in the gardens 
of the Hesperidea, near Mount Atlas, whence doves carried it to 
Jupiter. The later Icxicograplier-s identified it wdth manna, and 
Ambrosia w as the muue in Lydia of a cake made of honey. 

(Buttraan, L^xilog. i. 133 ; Homer, Jl. v. 340, 369, 777 ; xvi. 
(570, C80; (klyss. xii. (53; Eurijiifles, Hiirpolytus, 742 ; Harpo- 
cmtioii; Photius, ed. Person, p. 229 ; Atiicnceus, xi. 473, c.) 

AMBULANCE. A great extension bos been given to 
ambulances, or field hospitals, of recent years by the Interna¬ 
tional Committee, which met at Geneva in 1863. This Com¬ 
mittee was formed by M. U unant, who witnessed the great 
sufferings and lo-ss of life produced by the want of iiroper 
ho^jital arrangements after the battle of Solferiiio. 

This Committee met in October, 1863, and its resolutions have 
been recognised by all civilised nations. These rcsoliitioin 
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consist chiefly in declaring that the sick and wounded in wai 
wJien in liospital are neutrals, and may receive aid and assis¬ 
tance from neutral nations. The Committee proposed a red 
cross on a white ground as its badge, and this badge is painted 
on all ambulance waggons, and W’orn on the arm by surgeons 
and hospital attendants. 

All countries have formed Volunteer Societies **en rapport” 
with the parent Society at Geneva for the pur])Ose of organising 
a system of volunteer aid to the wounded in time of war, and 
for devising means for improving field Jiospital arrangements 
(luring peace. 

The attendants of these aml»ulanc(‘s ar(^ authorised to seek for 
and remove tlie wounded from the ficdd of battle, acting under 
tiu' orders of the military commanders (jf the belligerents, 
b'iring on them, or iiilerfijriiig with them in the discharge of 
their charitable mission, is by the universal (loiiscnt of all civilised 
nations declared contrary to the rnlcs of war. Tn ISTO the 
ambulances fitted out under tlie ])rovision3 (d the Genova Coin- 
]nitt(‘(* have done mii'-h t(» mitigate tlie liorrurs of war, and have 
ail'ovded a means for eluiritablc ]U!rson,s of all nations to show 
their sympathy with the German and Fn'nch sick and 
wounded. 

An ambulance consists of tw'o portions—tin; prrsonm f, includ¬ 
ing the surgeons, nurses, and attendants, and the wn/cru’/, tiom- 
pi’idiending the ■waggons for the trans]>ort. of tlu‘ sick and 
w’oiiiided, uftcni improperly termed (oiibulancc.^ and tin*, store 
waggons, cemveying the medicine, bandage's, and other .surgical 
uppiiances ; alk> the tents and ])rovisious for the patients. 
Tin* ambulance waggons are light four-wheeled carriages, well 
mounted on sjU’ings, and in tlie Britisli service carrying three 
men in front sitting down, two lying down, and three behind 
sitting down. In addition to tliese, tluire are two-whech‘d 
arnhnlancti carts, conveying fives sick or Avoiinded men silting, 
and “ c, ,oolcts,'-’ which are simple panniers for the conveyance of 
w'oinnh'd men from ])Iac.es w'liere wheeled transjxwt cannot be 
brought. It has hcen proved by the result of much experience 
that one out of every three men w'onnded in a battle respiircs 
IrausjHiitatiou in a recumbent iKisition ; hence ])rovision should, 
if possihh', ))(( mad(' for that numlsir. In tlu! Prussian army 
there is a company of me]i for each c()rj>s d’arinee especially 
trained to look aficu' thci sick, termed KrankentTitger. It is 
the duty of these men to s( ek for tlu* wounded, hiing them in 
(•n stretchers, and ]a‘ute,ct them when lying on the- ground from 
marauders and tliieves ; they all wear the r(‘.d cross or brassard 
of the Geneva (J(jimnitt.ee oii the left arm. 

Ihiihvays have added but little to the power of moving sick 
and wounded, us the doors of almost all railway carriages are 
l<io narrow to admit a Htrelcber; hence they can only he used 
J'or sie.k and wounded who can keep a sitting position. The 
J’riissian Minister of (loninifo-cj* lias by a rec-ent decree directed 
all fourth-(da.ss carriages, of which the greatest (puiutity of the 
rolling stock of foreign railways consist, to he fitted up at JiIl 
tilings as to nicidve the stJH'tchers suiipoiting tln^ wounded. 
Amlmlances should he small and numerous, as experience has 
shown that massing many wounded men together ])imluces hos- 
])ital gangrene and other malignant diseases. 

(Report oil Oig Medical and Sanitary Servicca in the (himpaujn of 
Jiohernia, 18GG ; by ,1. A. liostock, Surgeon-Major, Scots Fusileer 
Guards; A Tmilisr. on the. Transport of Sick and Wonnded Troojis, 
by T. Longm.'in, G.I3., 1870.) 

AMENOMANIA, a form of unsound mind in which ihe 
patient has debusions of an agreeable kind. flN«ANiTY, E. C. 
vol. iv. col. 885.] 

AMENORltllCEA, suppression, obstniction, or deficiency of 
the inenstnial discharge. 

AMENTHE8, the name of the Egyptian snhterranean 
region to which, in Egyptian mythology, the souls of the dead 
were supposed to de]>art, re.senibling the Greek Hades. Its 
name, according to Plutarch, meant to give and receive, as a 
place of temporary passage of the soul. The Egyptian meaning 
of this region is, however, the “ Hidden,” like the Hades, or 
Invisible, of the Greeks, and is often mentioned in the texts 
accompanying the scenes of tlie sun’s passage through the lower 
or under world in the hours of the nignt. JSome have supjjosed 
that the word Amenthes is the same as the Egyptian Ement, or 
west, the region of the setting sun, whither the souls of the dead 
departed, and the place of the sepulchres of the dead, which 
always faced that point, the souls neing supposed to depart oflf 
the earth with the setting sun. 

(Plutarch, De Indct c. 29; Wilkinson, Manners and Cwtom 
of the Ancient Egyptiame, v. 74.) 
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AMENTIA, defect of mind showing itself in early infancy, as 
idiocy, or imbecility, flNSANirr, E. C. vol. iv. col. 885.1 
AMERICAN TUBE-WELL. This invention was introduced 
from America and patented in 1867, and in July, 1868, a 
silver medal was awanh'd to the patentee. Mr. J. L. Norton, 
by the Royal Agricultural Society of England at Leicester, 
w'herc several tube-wells were sunk in the show-ground, 
each bringing up a plentiful supply of pure water. Owing 
to the extreme drought at the time, an(i the manner cattle 
in many places had to be sup])lie(l with water, bv means of 
the woter-cart, the practical value of the tube-well was very 



generally appreciated. During the Abyssinian war it proved 
highly serviceable to the British army, and on that account was 
designated the Abyssinian lube-well, by which name it is now 
very generally known. We give an illustration of the tube and 
mode of sinking the well. 

The iron tube is i'roin 1| inch bore and upwards. It is shod 
at the Ixdtom with a ste<d point, and immediately above the 
jinint, is perforated to let in water. The length of the tube 
depemhs n}»on the depth of the stratum below the suiface where- 
wat(!r exi.st3. If one length reaches the water, the tube-well 
may he sunk in 15 minutes in onlinary soils, and water obtained. 
If two or more Icmgtbs are required, the one is screwed on to the 
top of the other as the sinking goes on, until the water-bearing 
stratum is reached. Before the first tube A is raised, the 
clamp C is put on, and made tight by bolts. The monkey D is 
next put on. The top of the tube is then paased through the 
hole in the head of the tripod BBB, the two ropes EE being at 
the same time nut over the two pulleys under the head. The 
tripod, well-tune, and tackle are ne.\t raised in the position 
shown, when two men, one at each rope, pull up the monkey, and 
by letting it full on the clamp, drive the lube into tlie ground. 
When the (damp reaches the ground it is unscrewed and rc-li.\ed 
farther up ; ana wlien the top reaches the head, a lengthening 
rod or bar, not shown, is fixed in the top of the tube. ^Vhell 
the water is reached, which is known by letting down a lead or 
plumb-line, a cleansing sucking-pump is screwed on, and as soon 
as the water runs clear, a permanent suction-pump or furw- 
pump, as the case may be, is attached and made fast. The 
cleansing pump brings up at first water full of earth, so that 
around the perforated portion of the tube a small reaervoir is 
fonued. I3y sinking a number of tubes and then- competing 
them at the top, water may he obtained in any (joantity to meet 
the demand. The tube con be sunk through soft chalk, biit 
stone req[uire8 to be bored. In running sands a “ sand tube ” 
■with finer perforations is placed over the common one shown, to 
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prevent its being cboked with fine sand flowing in. Deep wells 
berond the range of a lift-pump are also made by sinking 
valves in the usual way, but above the lower valve the tube 
requires to be of larger dimensions than below it. 

AMIDES. [E. C. vol. i. col. 277.] 

AMIDBS DERIVED PROM MONOBASIC ACIDS. 

Properties of the Prima.ry Monamides. These are generally 
crystalline bodies. Although neutral to test paper, some of them 
play the part of acids, and others of bases. Thus, acetamide 
fonns a compound with hydrochloric acid, and bcnzaniidc forms 
a salt, in which nn atom of metal takes the ]>lace of an atom of 
hydrogen. Heated with dehydrating agents, such as phosphoric 
anhydride, they lose a molecule of water, and are transformed 
into nitriles:— 


iOH, 

1 O0(NH,) 

Acetamide. 

( - 


OH, == 

W ater. Acetonitrile. 


2110 




The nitriles obtained in this way from the fatty acids have the 
same composition, and are identical with the liy'drocyanic ethers 
of the series immediately below them. Thus, acetonitrile is 
identical with the cyanide of methyl obtained from methyl 
alcohol 


(Cjg-N 

mi,N 


[ Cli., 
ON. 


CJT,,CoN.) 


These bodies, under the influence of hydrating agents, such 
as hydrate of potassittm, absorb wattsr, and yield the original 
acid":— 


fOH, 

ICN 


OKH OH, 

Water. 


+ NII 3 . 


iCTI, 

( COKo 
A cH ate Ammonia, 

of jiotassixnu. 


Cyan ido of H ydrate of 
methyl. potassium. 

(Acetonitrile.) 

-f Ko,iio + WO = j 

This is a very important rc^aeticui, as it enables us to .ascend 
from anv alcohol to the acid next higher in the series. 

Seconilary MonartiAdes are tliose in whieli two atoms of 
hydrogen in a molecule of ammonia are ^'.placed by Iwo mona¬ 
tomic or one diatomic acid radical. Those containing mona¬ 
tomic radicals are obtained by t he action of chlorides of acid 
radicals on primary amides 

NH,(CMeO) + CMcOCl = NIi(CMe())3 + llCl. 

Acetamide. Chloi ido of Dincotnmidc. Hydro- 


rii 


acotyle. 

N -f C\H,0„GI 




N -f ]WL 


■) 


O") 


They are also formed by exposing the primary amides to the 
action of hydrochloric acid at a high temperature :— 

2NH,(CMeO) + HCl - NH(CMeO), -f Nll^Cl. 

Acetamide. Hydrochloric Hiacctamidc, Sal-ammoniac, 

acid. 

V 

+ Ea 4- ne^ciA 

Properties of Secondary Amides. All these amides combine 
with ammonia. They possess well-marked acid properties, 
reddening litmus paper, and exchanging their remaining atom of 
hydrogen for a metal 

The secondary amides containing diatomic radicals arc called 
imides.' They are derived from bibasic acids, and will be 

AVcah'mLs. may be regarded as secondary amides, in 

which two atoms of hydrogen in ft molecule of ammonia are 
replaced one by an acid-radical and the other by an alcohol- 


radical. Tliey ^ formed by the action of haloid ethers upon 
primary monamides:— 

WH,(CMeO) + EtI = NHEt(CMeO) + HI. 
Acetamide. Iodide of ethyl, Ethyl-aoetamide. Hydriodio 

acid. 

They are also formed when chlorides of acid-radicals act upon 
amines 

NU,Me -f CMcOCl = NIIMe(CMeO) + HCl 

Methylaraine. Chloritlo of Mothyl-acctumidc. 

acftylr. 


Cli! 


N + CJL/\Cl 


('■Jh ) \ 

uci.j 


The alkalamifles are crystalline bodies, and do not generally 
combine with acids. Heated with alkalies, tl)ey fix a molecule 
of water, and regenerate their acid and amine :— 


NlIEt(f^MeO) 

Ethyl-acctamidc. 


+ on. 

Water. 




N -f 2110 


= NlI,Et -f CMeOIIo. 
Ethylaaiine. Acetic acid, 


NAg(C„H,80,)(CVH,0) + 

CMe-OOl « 

SilviT suit of 

Clilorido 

Buli»lio])lit'nyl- 

benziiiiiide. 

of acciyl. 

N(OMe())((VH,SO,)(tVlI,0) -f AgCl 

Sulplu)j)h('iiyl- 

Chloride 

benzoyl-aci'liimidc. 

of silver. 

( -f - 


[ AT -f 




Terliar]! Monamides. In these bodies the whole of the 
hydrogen in one molecule of ammonia is replaced by acid- 
radicals. They are formed by the action of the chlorides of 
acid-radicals u])oii the metallic salts of s('.coiulary amides :— 


a) 


These coiu]ioun(ls liaA'C not been much .stndi(>d. 

Instead of roganling amides ns derived from ammonia by the 
substitution of one, or more acid-radie-als fur one or more atoms 
of bydrogen, we may also look upon them as derived from acids 
by the suhsiitutioii of one or more of tiie.ir hydroxyls by one or 
more e«(uivaleuts of amidogen Thus, acetamide may be 

regarded .ns acetic acid, having its hydroxyl i'e]>laced by NH,. 
AVlien this view is ado}»ted, tlic forinnla is slightly altered :— 


: ClI, 

; C0(N1I, 


, or CMeO(NlT,) or NU,(CMeO) = 11 } N. 

II) 

In studying the amides this manner of formulating them will 
often be found very convenient. 

AMIDES DERIVED PROM DIATOMIC AND MONOBASIC ACIDS. 

Primary Monani ides. The above acids coiitai n two hydroxyl s, and 
yield primary monamides when one of them is replaced by NH,. 
As, however, these hydroxyls have not the same character, one 
of them being acid (that attached to the carbonyl (CO)), and the 
other alcoholic (that attached to the hydrocarbon radical), >ve are 
enabled to obtain from the same acid two amides, which have 
the same composition, hut are not identical, one of them having 
acid, and the other neutral properties. When the acid liydrox}d 
is replaced by Nil,, the neutral amide is formed; when the 
alcoholic hydroxyl is replaced hy N11,, the acid amide is formed, 
the hydroxyl, conferring acid properties still remaining in the 
compound. Thus from glycollic acid we can obtain two isomeric 
amides, glycollnmic aci<i and glycollamide, having the composi¬ 
tion, CjfioNO, {G^H^NO^ 

Glycollamide. 


{OOHo 

Glycollic 

acid. 

(DAO. 


Glycollamio 

acid. 

GJS^O^ 
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The acid amides thus formed are called amio or amidic acids. 

Formation of Acid Monamidea. These are obtained by the 
action of ammonia upon tlie chlorinated or brominated deriva¬ 
tions of the monatomic acids of the same series. Thus glycol- 
lamic acid is obtained from chloracetic acid, and lactamidic acid 
(alanine) from brompropionic acid:— 

ioX + "NH, = + NH.C 1 . 

Chloracetic Ammonia. Glycollamio Sal-ammo- 

acid. acid. niac. 

+ 2 OTA 3 = CJI,NO^ + NJT^Cl) 

It is obvious from the above tMiuation that glycollamic acid 
may be regarded as an amide of acetic acid, in which one atom 
of hydrogen in the radical is reydaced by NHa, and that there¬ 
fore it might bo called aniido-acetic acid. In fact these bodies 
are identical, although they have got dilfercmt names. So also 
lactamidic acid is identical with amido-pronionic acid, &c. 

Properties of Aeiil Alouomirlcs. These nave ba.sic as well as 
acid properties, and form well-delined salts :— 

{gX“=> + OKH == + OH. 

Olycollmaic llydratt'of Glyoollani.'itc! Water. 

' acid. potas.iiiuii. of iiotassiuni. 

{fW.NO^ + K(),110 - OJhKNO^ -f 2TT0.) 

|gn^(K"'H, ^ ^ |ch,n.h,c,) 

U]ycol])in)ic Ilydroclilonc Chlorhyclrato of 

acid. acid. j?lycocolle or of 

gly’coll.tmio acid. 

+ JWl = CJf,NO„HCl.) 


In coiise(|uence of tlieir combining with acids, these bodies are 
often designated by names ending in ine, the usual termination 
of the names of organic bases. Tims glycollamic acid is called 
glycociue and sometimes glycocollc. 

In the aromatic series these acids are obtained in a diflerent 
manner. The process consists of two stages—1st, the formation 
of the nitro-coinpound of the corresponding monatomic acid; and 
:2n(l, the conversion of this nitro-componnd into the amide by the 
action of nascent hydrogen. For examjile, amido-heiizoic acid is 

obtained from benzoic acid | 0 j by acting upon the 

latter with concentrated nitric acid so as to forui nitrobenzoic 
acid, C7lT*(N0a)0 | q A j 

of hydrogen is replaced by NOj, and then transforming this into 
the amide by reducing the NO, into NJlj by means of n.-iscent 
Jiydrogen;— 


i Con,(No,) 
} COHo 
Nitro-benzoie 
acid. 


\ H 


-f- .3IIg — 

Oa + = 


(CWNII,) . 

\ COHo ^ 

Aiuido-bcnzoio 

acid. 


20H,. 


CMNH,)0, 


^|o, + 4m) 


Neutral Alonamides. These may be derived, as has been 
already stated, from diatomic and monobasic acids by the sub¬ 
stitution of NH, for their acid hydroxyl. Lactamidc is the 
only member of this class which has been much studied. It is 
obtained from neutral ethyl-lactate by the action of ammonia :— 


j OMeHHo 
( COEto 
Ethyl-lactate. 


+ 'NH 3 

Ammonia. 


j OMeHHo 
\ CO(NHJ 

Lactamidc, 


-f- EtHo. 
Alcohol. 


In this procass the acid hydroxyl of the lactic acid is, in the 
lormation of the ether, in the first instance; supplanted by oxethyl 
(OallnO), and then the latter is in its turn supplanted by Nlfj. 
indirectly, therefore, NH- takes the place of the acid hydroxyl 
m lactic acid. 

Properties. Lactamide is perfectly neutral, and is decomposed 
by alkalis into an alkaline lactate and ammonia. 

Secondary and tertiary Monamides, These bodies have not 
heen^ much studied. Heintz has, however, succeeded lately in 
lonning diglycollainidic and triglycollamidic acids. 

{Jahreshericht, 1843, 363.) 
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AMIDES DERIVED FROM DIATOMIC AND DIBASIC ACIDS. 

Primary Monamides. An acid belongin g t o this class contains 
two hydroxyls, both of which are acid. When one of them is 
replaced by NH, a primary inonamide is formed. Both the 
hydroj^ls bemg aevd, it matters not which of them is replaced 
by NU,, the resulting amides will always be acid and identical. 
In this respect^ tliese acids differ from the diatomic and mono¬ 
basic acids which yield, as we have seen, two isomeric mona¬ 
mides. 

Formation. They arc obtained by the abstraction of one 
molecule of water irom the acid ammonium salts of bibasic acids 
by the cautious application of heat;— 

ioo(Nii.o) - OH. = Ico^n.) “ NH.(CO[COHo]). 

Acid oxalate Water. 0.xamic acid. 

of ammonium. 

- 27/0 = HO,a^o^,Nii^,a^o^.) 

Properties. These act like monobasic acids, combining with 
bases to form well-definetl crystalline salts. They also form 
ethers which are called amethanes. Thus the name oxamethane 
is often given to oxamatc of ethyl. Under the influence of 
hydrating agents they absorb a molecule of water, and are trans- 
Ibrined into the corresponding acid ammf)nium salts. 

^Secondary Monamides. liuides may be regarded as secondary 
monamides in which two hydrogen atoms in a molecule of am¬ 
monia are replaced by a diatomic radical. They may also be 
regarded as derived from bibasic acids bv the aubstituti«)n of 
NH'^ for their two hyilroxyls. They are obtained by the action 
of dehydrating agents, such as phosphoric anhydride, upon the 
primary monamides derived from bibasic acids :— 


(COHo 

iCOiHU,) 

Sucoinamic uciil. 


Oil, 

Wafer. 


(CO-1 

^0,11* NH 

(CO_I 

Succinimulc. 


(C.H.O.r)N. 


Very little is known about the normal secondary monamides. 
They are j’ormed by replacing two atoms of hydrogen in a 
molecule of aminoula by two monatomic radicals of bibasic 
ucid.M. 

Tertiary Monamides. Veiy little is known about these amides. 

Primary Diamidcs. These are derived from bibasic acids by 
the substitution of 2NH., for 2011. They are obtained by 
ab.stracting two molecules of water from the neutral ammonium 
.salts of these acids by the application of lieat:— 


(C0(NH*0) 
{ CU(NH*0) 


2011, 


Neutral oxalate Water, 
of ammouium. 


(G,{NIIJ,0, - 


CO(NII,) 

CO(NH,) 


(NH, 

w 


4110 




They are also fomed by the action of ammonia upon a neutral 
ether:— 


(COEto 

bc,H.)" + 2ND, 

(CU£to 

Neutral succinic Ammonia. 
etUer. 


■Nil,) 
C?U(N1I,) 


Bucoinamide. 


-f SEtHo. 
Alcohol. 


+ 2NIT, m CJIsN.O, + 


Properties. Some of these amides have well-marked basic 
j>ropertie.s, for example, urea. Under the influence of hydrating 
agents they absorb two molecules of water, and are transformed 
into the corresponding ammonium salts :— 




CO(NH, 

CO(NH,) 


Oxamide. 


+ 20 H, 

Water. 


+ 4no 


C0(NH*0) 

00(NH,0). 


Neutral oxalato of 
ammonium. 


C,{NHM)- ^ 

I 2 
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AMIDHS. 


AMORPHTSM. 


By the action of nitrous acid they are resolved into the cor¬ 
responding acids, water, ond nitrogen ;— 


Succuuunide. Nitrous 
acid. 


(OOHo 

Icdlt^'' + 2N, + 20H.. 

Water. 


Suceiiiic 

acid. 


-f 2N0, -f. 2H0 = + 4.Y -f 4HO.) 

Secondary JHamides. According to tlieoiy, these are deriveil 
from two molecules of aininonia, in which four hydrogen atoms 
are replaced hy two diatomic radicals, or hy one diatomic and 
two monatomic ratiicals, &c. Kone of the.^e bodies have yet 
been obtained. Uiamides have, however, been discove.rc'd, 
in which three atoms of hydrogen in two molecules of am¬ 
monia are Te{*laued by a diatomic and a monatomic radical. 
They are called hemi-secondary diamides. Ae(‘tyl-urea is a luMly 
belonging to lhi.s clasa. It is funned by the action of chloride of 
aeclyle upon urea :— 


(Nil, 

^ CO 

(npj, 

Curliiiniide. 

(Ureu.) 


I 


COCl 


('iiloridn of acel vie. 


-f 


+ iici. 


Co 

ISTK 

CO 

NIL 


AcJdo-cai hiimide. 
(Acetyl-urea.) 

= + 


tribasic, is another member. It is obtained from citric ether by 
exposing that body to the action of ammonia :— 

( CHHo(COEto) ( CHH()[CO(N 11,)] 

\ CIl(CO£to) -f 3 NH 3 = ] 3EtHo. 

a)l 


(CH,(COEto) 

Citric ether. 


Anunoniu. 


+ 3NII, = JV, 


(CHJC'0(NU 

Citriimide. 

( (CvJW 


Alcohol. 


( (CVui/r/>e)'" \ 

|/4 + 


llCl.) 


(Zinin, Ann. Ch, riiarvu xcii, 403.) 

Tertiary LHnmides. These are derived from two molecule 
ammonia in which 

radicals or hy one_ _ _ _ 

cinarnidc helcmgs to this class. Jt is obtained by the action of 
chloride of siiceiiiyle uj»on the Hilvei-.salt of succiniiuide : 

2NAg((:,nA)" + - N,(c\h,(),)" 3 -f 2AgC]. 

Silver-salt of (.'liJoride of Trmtcciu-diatuklc. Oliloride 

Bucdninude. Hiurinyh 

UAoN(.\ -h + 


of bilver. 


(^CJI^A 


(COHo 
\ C(C1I,)1Io 
. (COlIo 
Malic acid. 


Heated with acids or alkalie.s, the.se bodies aUsorb Avater and 
regenerate their acid and ammonia. 

Sn-oiidary and Tertiary Triamiden. No member of (.‘ither of 
these cla.s.ses has yet bi!en discovered. 

AMMONIA. [K. (\ vol. i. eoj. ilTO.J Nesder Test. Tlii.s is 
decidtidly the most delicate t.i'st for the detection of nminoiiin. 
Jt is an aqueous solution of iodide of ])otn.ssium saturated with 
biniodide of mercury, and rendered strongly alkaline with soda 
r»r pola.sh. It is jnejaired by adding gradually a solution of cor- 
ro.sive .sublimate to a w.inn solution of iodide of 2 'ota.ssium till 
the juecipilate /irst formed ceases to be dissolved. It is then 
made* |»ow<-rfulIy alkaline by tin*, addition of a solution of potash 
«»r .soda. 

Wlieii a small quantity of tlii.s re-agent is added to a solution 
containing a trace t)f unnuonia, a yellow or brown coloration. 
is produced. If a larger quantity is ])resent a jo'ccijiitate is 
forme<l. 

This re-agent may also Ik* used for the qnnntitatm' estimation 
of anniKUiia. (Wanlvlyn and ('hapinan, tVatcr Analysis.) 

-I AMNION, the inner meiubraiie of the ovum, immediately 
mmc. _iiicsu are ac-.vm non. iw.i m<.K'c...ca of : ’u,,. j,, , 1 ,',, 

icli alUho liylroKon la replaml diatom..-. ; ,,, and Animat,», E, C). 

no diatomic and lour monutouiicni(licals. Jri.suc- j ^,p Hisr)v<)l iv col 557 ) 

AMOltPllLSM (a without, fA(y'4>-h form). So]id.s may lx* 
divi<le<l into crystalline and atnorphon.s. An amur])hons l)ody 
ha.s no jdane.s of cleavage, but may bn divided (‘(jiially well in 
all directions, and it.s fracture is conchoidal, not granular. (Hass 
is an e.\ani])le (;f an anioipljon.s body; marble i.s not, as it con¬ 
sists (»f aggregates of small imperfectjy developed crystals. The 
same ImmIv may assume the crystalline or tlu! amoqihous condition 
in jiassing from the liquid to the solid slab*. A crystalline body 
i.s generally heavier, harder, and ]<!Sh soluble than an amorphous 
bitdy. M'he latter is said to contain a larger (piantity of eombined 
heat than the former. The, amorphous eundition may arise from 
the too ra])id .suliddic.ation of a liijuiil, (U' from its vi.sco.sity ; tb« 
molecules in either ca.se not being ablt' to arrange tliemse'lves in 
the manner re(|uired for crystalline structun'. The cliangefrom 
llu^ aiuoiplious to Hut ervslalliiie stall' is called transformation. 
The contrary process is called deformation. 

A body may be rendered amor[)hous by fusion, by the cvaijoin- 
tion of a solution, and by precijiitatioii. When common glass, 
slag, obsidian, junuice-.stone, jihosjdioric and arsenious acids, amt 
other bodies pu-ss from the condition of viscid liquiils into that 
of amorphous .swlid.s, the jirocess is called vitrification. When a 
fu.seil body, in setting, ap^iears transjiari'iit it is usually ainor- 
jihon.s; if it becomes (q»aqne in cooling, although trari.sjKireiit in a 
state of fn.sion, such as hydrate of potash, it is 2 *robably crystal¬ 
line, tin* o]»acity being 2 >roduced by the small crystals interlacing 
each other in all directions, so as to relied, and refract the light 
irregularly, hy the second 2 ’rocess- solutions of gum, glue, 
albumen, &c., in wator, t>r of resin in alcohol—the evaporation of 
the liquid leaves the flis.solved bodies in an nmorjdious condition, 
hncli bcMlie.s i-equiro but a small quantity of the solvent to retain 
them liipiid, so that by evaporation they become more and 
more Adscou.s, and the nnjlecule.s are thus 2 ^t^vented Jrom ar¬ 
ranging themselves into crystalline form.s. So also gelatinous 
viscid jnx'ciintates are amorphous, and remain so oven after 
washing and «lrying, retaining a conchoidal fracture as in the 
case of alumina or ot ])hos 2 )hate of lime. 

Among the elementary bodies which exhibit both conditions 
may be lueutioncd carbon, sulphur, phosphorus, and some others 
which are of sulhcie.Tvt importance to loruv a branck^ot science 
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AMIDES DPaRIVED FROM TlllATO.MlO A.VI) Um.iSIC ACIDS. 

Primary Ditmides. The above-named ucid.s contain three 
hydroxyls and yield primary diamidi's when two of them are 
replaced hy 2NHj. As these hydroxyls have not, however, tlie 
same character, two of them being acid, and the other alcoholic, 
we are enabled to obtain two isonuiiii! dianiiilcH from the sann* 
acid, one of tliein having neutral and tJie other acid properties. 
When the two acid hydroxyls are rejtlaced hy 2 NH 3 the neutral 
(liainide is formed ; when the alc.oholic and one of the acid 
hydroxyls is replaced by SNII^, the acid diuiuide is fonned. In 
Jhet, the character of tho compound is determined by that of the 
hyc^xyl remaining in it. ^J'hus malic acid yitdds two isomeric 
diaoiides, maiumic acid and nialamide - 


C(CH3)b 

LCO(Nig 

Alulunikle. 


(COHo 
I C(CII,)(Nll,) 
(CO(NiJ.,). 

Itlaliuiiic acid. 


AMIDES DEIUVKl) FROM TRIBASIC AClD.s, 

Primary Triamidce. The.se amides are fornu;il when the three 
hydroxyls in the above-named acids are re 2 )laced by aNH,. 
Phosphamide is a member of this class, and is formed by the 
action of ammonia upon oxychloride of phosidvonis ;— 


POCI3 + 6NH3 
Oxvchlorido AmmouJa. 
of piicnphorus. 

(PO^a^ *f CAT//, * 3A7/^CV -f 


> SNH.Cl + PO(aNH,),. 

Bal^amaioiiiac. riwsphamidv. 


Citraniide, a derivative of citric nciil, which is tetratomic and 


known as alloirovy. [Adlotropy, E. C., and Alloy, E. C. S.] 
In Guielin’s Cheimstry, vol. i., Cavendish Society’s translation, 
numerous exainjiJes are given oftlie crystalline and amorphous 
condition.^ of varion.s l)odie.s. We may briefly refer to a few of 
these:—Quartz has a specilic gravity of 2*052; it refracts light 
doubly, is but very slightly soluble in a boilinj|p' solution of potash, 
and e\W when finely divided does not harden m contact with lijao 
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amorphous. 


AUYh. 


and water. Opal has n specific gravity of 2*09; it refracts singly, often of gold elegantly engraved, and sometimes set witli gems, 
dissolves readily in boiling caustic potash, slowly in cold caustir The anipyx or fniiital is frequent in Greek and Oroeco-Roman 
potash, and luirdens with lime aTnl water into a mortar. JBotV sculpture and v.ascs, in representations of female deities, as well 
these minerals consist of silica. But opal contains from 3 tc as in portraits. The Fates, the Muses, and the Houra are termed 
12 per cent, of water, and the difference in properties between xpviriuruKfs (of the golden frontlets) by Homer and later 
the two is thought by some to be due to the fact that opal is a poets. K. 0. Miiller, following Biittiger, thinks that the 
hydrate of silica. But the quantity of water in opal is too smal’ ampy.v was a narrow metal ring used for confining the hair, and 
and too variable to justify this view; indeed, after the w'atci not the broad metal plate rising high in the middle over the 
has been driven off by ignition, opal has nearly the saim forehead, wdiich was numcfd stepliane The metal 

appearance, and is nearly us soluble in potash as before : henct frontal worn by horses was also c-alled the ampyx. 
opal has been regarded as amorphous silica. By prqmring silica AMVL. [E. C. vol i. col. 302.] This hydro- 

.artificially, as by fusing a siliceous mineral with potash, treating carbon can also be obtained by twice distilling iodide of amyl 
the fused mass with hydrochloric acid in excess, evaporating tr from sodium and then rectifying jxr sr. The ]iortion passing 
dryness, and digesting ill water and igniting, a body is obtained over at 168’ is the body in question. The radical 
which behaves in the same maimer with caustic iiotash that which is containeil in amylie aleolitd and its derivatives, 

opal does, and must tlierel'orc he regarded like it as aniorjihous. cannot exist in a free state. Whim an attempt is made to isolate 
(.Mialeedony is a mixture of quartz and iqial; boiling enustic it, it doubles itsi'lf, forming the compound = 

potash dis ' out the hitter, and leave * former as 

cavhclonij. Aiiiijl alcohol (syn. Fusel-oil). Ordinary fusel-oil is a mixture 

Arseiiious acid sublimed on a large scale, solidifies into a of two varieties of amyl aleobol, which have the same chemical, 
transparent glass ; but, iu the course of some months, it become! but diff<*rent jibysical properties. t)ne of them has the power 
turbid, and then white and opaque. The change is also accoin- of turning the jilane, of polarization of a ray of light to the left, 
punied by a change in imiperties. Its specific, gravity dimiiiislies the other is optically inactive. Jn order to seiiaratc these 
from 3*78.') to and the opaijue acid i.s rather more Roluble alcohols from one. aiiotlier, the crude fusel-oil i.s converted into 


in water than tin* trail,spure.nt; whereu,s, in other cases, tin 
(duingi* from the amorjtlious to tlie crystalline, condition i 
acconqiaiiied by increased density and diminisliisl solnbUity 


alcohols from one. aiiotlier, the crude fusel-oil i.s converted into 
amyl-suljiliale of barium and its solution cautiously eva])orated 
till it crystallizes. As the salt of the active ulcoliol is nearly 
three limes more soluble than that of the inactive, the latter 


When the tninspari'iit acid is dissolved in boiling dilute hydro- crystallizes out first, and in this way, by repeated crystalliza- 
cbloric acid, iUKl left to cool slowly, evi'ry crystal as it separate: tions, the two salts may be senanited. From these the cor¬ 
emits a vivid light. The opacjue acid similarly treated exhibit: responding alcohols may be obtained by precipitating the 
no fibo.siiboresceiice unless some of the trarisjuirent acid be barium from their solutions by sulphuric acid and distilling 
mixed witli it. Since tlie solution of u transiiaieiit acid emit.s the liliemtcd amyl-suiphurio acid with water. Tlie same dif- 
liglit on crystallizing and that of tlic opaque acid does not, tb fe.rence of optical character e.xisting in tlie alcoliuls has also been 
for ner must coiituin the acid in the aiiii.riilious state. obscryed in some of their derivatives. Thus the ojitically active 

Green glass, ke]»t for some days at a heat just suflicieiit to alcohol yields an optically active valerianic acid, and the opti- 
sofien it, becomes fibrous, and i.s gradually converted into cally inactive alcohol, an optically inactive valerianic acid. The 
Reaumur’s ])oi'celain, wliich i.s white, siiglitly transparent, latter is the iiomial acid. Jt is much more stable than the 
heavier, less fusible, and huidcr than the gias.s out of wliich active acid, and boil.s at a temperature 5“ degrees higher (176°). 
it wa.s formed. These changes take jdace (W'dlor, JahresOmchl, 1H08, 521.) 

weiglit, and maybe attributed to a rry.stnllirie aiTangemeiit of When the vapour of amyl-alcojiol is passed lli rough a glass 
the atoms. tube, lieated to dull redness, it is decompo.sed into jiropyJene, 

Sugar which has been melted, as in hurley .sugar, is vitreous, butylene, marsh gas, and otlier hydrocarbons, 
but by keejiiiig becomes while and opmjue, so that, in this case, Fcruiation of chloride of ainijl. This ether is obtained when 
the molecules, even ill till*, solid state, posse.ss a certain freedom amyl-ulcobol is saturated with bydrocliloric acid gas and nfter- 
of motion. When melted sugar is cooled to about KXP F., ami wards distilled. The chlorine takes tlie place of the hydroxyl 


llydrocldorit: 

arid. 


i C(e,H,)U, 

) on.a 

Chloride of amyl. 

4 


of motion. When melted sugar is cooled to about lOO' h., ami wards distilled. The chlorine takes tlie place of the hydroxyl 
while soft, rapidly and frequently e.xtended and doubled up till f the alcohol 
at la.4 it f:on.ri.sts of llii’eails, its teiiqierature lines in two niiiiute.s 

from 104° to 170° F., and it then consists of minute cry.slalline / ^ n|j / ..»t 

grains of a pearly hM, re. j CH'Uo * ) CH Gl' * 

There are several dimorphous minerals, such a.s ve.niivian and i a i ^ a 

cJilcareous garnet, which, by fusion, ita.ss into the amorphous Amyl-alcohol. llydrocldorit; Chloride of amyl. Water, 
state, and us .sueli are readily suluhle in hydrochloric acid, which ’ arid, 

WU8 not the case hefore. ^ n uto n rit _i- 9 TTn\ 

Borne amorphous bodies, on the contrary, are ujqmreritly ^ h ' T 2JlU.j 

brought into the crystalline condition when subjected to a 

heat not sutlicicnt to fuse them. In undergoing this change, ^ , , . , ^ i .. ^ 

they become incandescent, and are afterward,s found to poasess It is also formed when a mixtuiy, of the alcoliol imd aqueous 
mater 8iK.cific (rravily, m-ater Imiitiiess and eolul.ility. iy<lrt;clilor.c acid is diatille.]. It is a colr.iirUw liqiiid.insolub e 

Most or the bodies tvliieb thus become iucande.scent arc ori- '■water.and pKWessm^ an aromatic taste. It boils between ltd 

giually crj'stalline, but when lieated become porous and , and biiras with a green llame. 

umorphoiiB from tlie loss of water or other volatile matters ; CUoramyM. This body ts formed when chlorine i.s made to 
when no further loss of weight takes place and tliey are heated npon aniyl-alcohol : 
a little below redness, they become incandescent. Such are 

the hydrates of zirconia, titanic acid, tantalic acid, molyhdous GjHiaO -f* = 4H(J1 + CjlI^CljO. 

o.xidc, oxide of chromium, peroxide of iron, oxiile of rhodium, a i- i i i ir i • i mi i i 

hydnited antimouiale of copper. Zirconia; after being heated Aravbo alcohol. Ifydrochlonc acid. Udommylal. 

to incandescence, is no longer soluble in any acid e.xcept boiling 

oil of vitriol. When chlorine acts upon ethyl alcoliol it removes 5 atoms of 

Wlien gypsum is dehydrated at a gentle heat, so as to fonn hydrogen : in this case it only removes 4. 
plaster of Paris, it becomes hard by admixture with water; but Amyl-sul^mric acid. When amylie alcohol and suljiliuric 
when strongly burnt this effect does not lake place: hence it acid are brought into contact tl>ey combine and form the above- 
has been supposed that when gypsum is deprived of water by named compound with the elimination of water 
moderate heat, it is amorphous ; but after strong heat, crystal- 

AcyHo 4- SOJlo, « gOAyoHo + OH». 

AMORPHOUS, shapeless; a term applied in chemistry, ... n y • .» 

mineralogy, and medicine, to substances, precipitates, &c., devoid Amylic alcohol. Sulphuric acid. Amyl-aulphunc wad. 
of regular form, as a piece of chalk or lime, or a deposit from Ok /n ir ) WO ^O ) \ 

liquid which, as seen by the microscope, has no crystalline or ( ^H0,S0^) n jr 1)80 \ ^HO.l 

other regular shape. * \ ^} ^lo n > a) 

AMPYX Latin frontale), the metal band or plate , . v « 

worn on the forehead by Greek and Roman ladies. It was When amyl-suljihunc acid is hcateil, it sunezs decomposition, 


wess formed when u mixture of the alcoliol and aqueon.s 

jlj. lydrochloric acid is distilled. It i,s a colourle.'i.s liquid, insoluble 
II -water, and pos-sessing an aromatic taste. It boils between 101° 
and bums with a green llame. 

. Chluramylal. Tliis body is formed when chlorine i.s made to 


C,n,,() + 3C1. = 4H(J1 + C,1I,C1,0. 
Amylic alcohol. Hydrochloric acid. Chlorumylal. 


BO,Ho. = BO,\yoHo + OH, 

Sulphuric add. Amybaulpburic add. 

2(W0.) - ® 
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AMYL. 


AMYL 
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yielding ainylene and its polviner«, valeric aldehyde and huI- 
phurouB acia. It combines with buses and forms a does of salts 
analogous to the ethyl »\dphates. The amyl-snlphate of baryta 
is prepared by neutralising the amyl-sulphuric acid, previously 
diluted with water, with carbonate of barium, filtering and 
cautiously evaporating the filtrate till it crystallizes 


2SO.AyoHo -f COBao" ■ 

Amyl-8iili)huric* Carbonate 

uciu. of barium. 


(SO,Ayo 
Bao^ 

lSO,Ayo 


+ CO. -f on,. 


(c^nho, I 


00 . 


Amvl-Biilphnte Curbonic Water, 
of barium, anhydride. 

__linO,SO^ 


I +c(),+iro.) 


The crystals of this salt conhiin two molecules of water. Its 
solution la decomposed by long boiling into Kulphate of barium 
and amylic alcohol. As all the amyl'svdpliaies are soluble, in 
water, trie acid does not give a preeipituto with any solution. 

Ainylic alcohol also forms ethers with nitri<', )vin»sphorie, and 
other acids. Potassium and sodium dissolve in it as iu ethyl 
alcohol, forming, with <lisengiig'<'nieut of hydrogen, the com¬ 
pounds 


\ CH,Ko 
Amylatc of 
liotiiHftium. 

nh 


and 


and 




‘‘"""I'v) 


is formed in small (juuntily in the di.stilliUion of a mixture 
of amyl alcohol and sulpliurie acid. Williamson olttained it by 
BubjectiiJg muylate of sodium to the, action of iodide of amyl:— 


AyNao -f AyT = OAy., -f 

Ainylate of loJide of Arnyl etlic 
unij 1. 


KuT. 


ojfj + A’,,/.) 

It is a colourless liquid, possessing un 
boiling at ITt*®. It is insoluble in water. 


•dour ami 


N(0,n,oii, 


Tliis is ail organic base* derived IVoni a molecule of ammonia, 
by the substitution of the alcohol radical amyl (O JT.,) for one 
atom of hydrogen. Jl is foiined by the netioii of hydrate, of 
potassium upon the cyanate of amyl (W iirtz) t 


ON(C,H,,0) + SJKHo = 

Cyanate of Hydrate of 

amyl. potussiuni. 


N(<yT„)ii2 + 

Anivluinino. 


COK 

Carbonate 
of potas.'iium 


/ {(-Urn \ 

-f ^KOJIO) ^ .Vjy/ + 2(/vO/,Y>^).J 


It is also obtained, but in small (pianfitv, wluui iodide of .amyl 
is subjected to the action of ammonia. 

Aniylamine is a colourless li(piitl, soluble in water in all pro¬ 
portions, and boiling between 5)4'^ and 90®. Jt is extremely 
caustic, absorbs carbonic acid from the air, and precipitates the 
salts of ma^csla, zinc, and iron. It al^o gives precipitates with 
the salts ot copper and alumina, which, however, iu cxce.ss, ro- 
dissolve. With bichloride of platinum it gives a yellow preci¬ 
pitate, and in fact behaves towards most reagents exactly like 
ammonia itself. The salts it forms witli acids are generally 
capable of being crystallized and have a fatty appearance. 

Limnylamine. (NC,IIji)j,H (n 


’When atnylamine and bromide of amyl are heated together at 



100® in a sealed tube, direct combination ensues with the forma¬ 
tion of hy’^dro-bromate of diamylamine:— 

NAyH, + AyBr « NAy,H,Br. 

Amylaminc. Bromide of Hydrobromato of 

amyl. diamylamine. 

/ C bjo/fu ( H \ 

+ OVA.Sr = ATj^^.. ffSrj 

From thi.s .salt the diamylamine is obtained by distilling it 
with hydrate of potas.^ium r— 

NAyJJ.Br -f Kilo NAy,H + KBr + OH,. 
Hyilrobromntc of llydnitc Diamylamine. Bromide Water, 
dtiunyl.'imixie. of potHssium. of potassium. 

(n j JWr -f K(),I10 = N j rAoHx. + Klir + 2H0.J 

It i.s a c'doiirlc.x.s liquid, .sparingly soluble iu water, and boiling 
at about 170'. It Ibrm.s crystalline salts with acids. 

Trillinjiluuiinr. N(t\,nn )3 (^(b^oHjOa)- 

'J’liis is obtained l)y heating diauiylaniinc with bromide of 
amyl and distilling the product (liydrobromate of triauiylainine) 
with ])ota;fh. lt.s pru])cTtie.s arc similar to those of diamylamine. 
It boils at 2.“»7“. 

THramyliinn. N(('„lT,i )4 j),,). Like ammonium, 

Ibis compound has never been vsul.ated. its iodide (N(OjHn),,l), 
liowevcr, nuiy be obtained by l>oiling a mixlure, of triainylarninc 
and iodide of amyl for :3 or 4 days :— 

N(C,II„), ■ H- C!,IJ,,I = N((yi„)J. 

'rriunii 1 inline. Iodide of amyl. Iodide of Udramylium. 

(WJlnh + - mjKrW 

ll .sejiarates on cooling iu ervstallineplate.s, whicliare .s]i.aringly 
solubli* iu w'ttter, forming a Jiipiid wdtli a very bitter taste, it 
In not decomposed bj' pot.'isb. When boiled with moist oxide of 
silver, however, il is resolved into the hydrate of tetramyl- 
ium :— 

W((VU„),l -f Agllo - N(C,llJJio 4- Agl. 

lodiilc of Hyilrate Hydrate of Iodide 

tctrumyUvim. of silver. ietiuuiybum, of silver. 

(aX(-\„//„).' + A(/0,iyc - j 0, + AgT.'j 

On cumaMilrating the product., the hydrate rises to the surface 
ill llui form of an oily layer, which sO(ju solidities. It i.s soluble 
in water, forming an alcaliuc liipior, and may be oht.ained in 
crystals containing water of cryst.illizalion. It has a very bitter 
taste, and Ibrius crystalline salts witli acids. Exposed to a high 
teinperatiu’c, the hydrate .Hj»lit.s iq) int o triamylamino, water and 
amyleue :— 

N(('Jl,.\lIo = N(C,H„), + + on,. 

Hydrate of tclruniylium. Triamylamino. Amylenc. Water. 

A.MYLr,yE (syn. Valerene), Colljo This body is de¬ 

rived from the saturated hydrocarbon, CJl,, (hydride of amyl), 
by tlie abstraction of two atoms of liyalrogen, and is therefore 
diatomic. It is formed by subjecting {uuylic alcohol to the 
action of dehydrating agents. 

Prcpamlinn. Amyl alcohol is digested for one or two days 
with one and a half limes its weight of recently liised and pul¬ 
verised chloride of zinc, and then distilled. An oily body and 
M’ater pass over into the. roe.eivir, and are .separated by means of 
a funnel. The former is then dried over chloride of calcium, 
and redi.stilled. The jioitiou wliicli ]ias.se.s over between 33^ 
and 43^ is the body in qiie.stion almost in a state of purity. 

It ivs a light mobile liquid, posse8.siiig an agreeaole ethereal 
odour, and boiling iit 35° (Fraiiklaud), Its vapour is completely 
aUsorbed by sulphuric anhydride and pentachiuridc of antimony. 

Bromide of amylcne., Cjir^oBr, (CVAo^'^’a)* is prepared 

by adding bromine drop by drop to carefully cooled amylene, 
till the latter aciiuires a red colour. The product is then 
washed with weak potash, and distilled. It passes over between 
170° and 180°. It has an agreeable odour, and a sweet taste. 

Nitroxide of amykne, C,Hjo(NO,), This 

compound, like the last, is formed by the direct union ol amylene 
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and peroxide of nitrogen (NOj). The peroxide is passed into a 
vessel containing the amylenc, kept cold by a freezing mixture. 
The amylene is converted by the absorption of the gas into a 
pasty mass, which is purified by washing with cold alcohol, and 
crystallizing from boiling ether. Heated to 95”, it gives off 
nitrous anhytlride (NjOj and nitrous acid (NHOj), and leaves 
an oily liquid, probably nitrate of amyl. 

(Guthrie, Ckem. Hoc. Journ. xiii. 45—129.) 

Amylene combines directly with hydrochloric, hydrobromic, 
and hydriodic acids to form compounds which are respectively 
isomeric with the chloride, bromide, and iodide of amyl. 

ffydriodide of amylene, (6' //,(,///). Thi.s is the 

most important of these compounds, aiKl is obtained by heating 
at lOO", in a sealed tube, a mixture of concentrated hydriodic 
acid and amylene. The hydriodidc is formed by the direct 
union of these two bodies. It boils at 130 ’, anil is isomeric 
with the iodide of amyl, boiling at 14(f, as has already heen 
stated : C\H,o,HI = CgH„T. Treated with sodium it yields 
amylene ami hydrogen, and with acetate of .silver acetate of 
amylene. 

Amylene Hyorate (syn. Pseudo amyl alc(jliol). | ^ 

or 0.). 

This alcohol is obtained when hydriodidc of amylene is dif^ 
tilled from moist oxide of silver ; 


2(c,H,„ui) + Ag.o +11.0 = ^ ^ 

ITydriod'ulo of Oxide of pilvor. Aniylcnc hydrate. Todido 

amylene. of si Ivor. 

The amylene hydrah^ and wat(‘r pass over between 105” ainl 
IHP. 

It is a light, colourless li(juid, having an aromatic odour dif¬ 
ferent from that of umylic alcohol. It boils at 105”. IJe.ited 
for some hours at 200it s[)lits into aiiiylom* and water. Treated 
with bromine, it yields bromide of amylene and water:— 

^ ^ 0,11, „15r. + n.o. 

Amylene hydrate. 


Heated wdth concentrated sulphuric acid, it yields polymeric 
compounds of amylene, hut no a-inyl suliihui ic acid. A mixture 
of bichromate of potasli and sulphuric acid does not convert it 
into valerianic acid, hut hreaks up the molecules into carbonic 
acid, acetic acid, acetone, &c. 

It will be remarkeil from the foregoing reactions that amylene 
hydrate has a strong tendency to sjdit up into amylene, and 
water. This is, in fact, its iiio.st characteristic property, ami W'ell 
di.stinguishes it from ordinary amylic olcohol. It may, tlierc- 
fore, be regarded as formed by the direct union of amylene and 
w'atcr. When so regarded, its formula may he thus AvriUeii, 
C 5 Hjn,rijO. For Wurtz's vi(uvs of its con.stitiition, see Al¬ 
cohols. 

AMYL ALCOHOL [Amyl, E. C. S.]. 

AMYL ALCOHOL (PSEUDO) rAMYL,E. (I S.]. 

AMYL GLYCOL (syn. Amylene akcdiol), 


(L\IL,)-Ho, or 




.oY'io /(c'lo^Aor 


0.) 


The process for the formation of this body consists of two 
steps. First, the formation of acetate of amylene ; and, second, 
the conversion of this acetate into the glycol by the action of 
potash. The acetate is obtained by heating bromide of amylene 
lor several days at 100®, with a mixture of acetic acid and acetate 
of silver, and then distilling. The portion passing over above 
140® is the raw acetate, and must be collected upaii 

(C.H„,)'Br. + 2CMcOAgo g|J^”:g(C.HJ'+2AgBr. 

Bromide of Acetate of silver. Acetate of amylene. Bromide of 
amylene. silver. 


The raw acetate thus obtained is distilled with dry hydrate of 
potassium in powder :— 

CMe0-0(®»'^‘'>)" + = (C.H„)"Ho, + 20MeOKo. 

Acetate of amylene. Hydrate of Amyl glycol. Acetate of potash. 
potu!«8iunL 

(t-'-off.." I I I 0^) 

Amyl glycol is a colourless viscid liquid, very soluble in water, 
and possessing a hitter, aromatic taste. It boils at 1771 Gently 
heated with dilute nitric acid, it is oxidised, hutylactic acid, anil 
other compounds being fornu'd ;— 

cyi,,o, + 0 , = cyi,o, -i oo, -f 20 H,. 

Amyl glycol. Butylactic Carbonic "Water. 

acid, anhydride. 

(-W\ + 200^ 4 * 4H0.) 

(hlorhydrine of amyl (fhjeoL Formed by the action of aqueous 
or gaseous liydi-ochloric upon amyl glycol The reaction Is pro¬ 
moted by tint application of lieut:— 

(‘yi,o)"U“3 + HCI = (c„ir,„)'aioci -f OH,. 

Amyl glycol. llydrodilurio Chlorhydrine Water, 

acid of amyl glycol. 

((('.o«.jr|o, + jKi = + 2m) 

The chloi'hydiinc i.s a colou]lo,s.s liipiid, soluble in Avater, ami 
boiling at 155", 

Oxule of ami/kne, is obtained by 

distilling the chkuhyilriiic ol amyl glycol w'itli hydrate of 
potassium :— 

(r,n,„)"iiuCi + Kilo « (cyijo + kci -f on.,. 

Chlorhydrine of Ilydralo Oxide of Clilorido Water, 

amyl glycol. of poluBHium, ninylene. of potasRium. 

+ Kojrn = cjfJK + K(.i + 11,0.) 

Oxide of amylene has an agreeable ethereal odour, is insoluble 
in xvaler, and boils at about. 95” It is isomeric wdth valeric 
ahle.hyde. AVTieii heated in a sealed tube w'ith water, it doe.s 
not combine with itio form amyl glycol. 

AMYLAMINE^S [Amyl, E. (\ S.J. 

AMYLEN [A MY I., K. V. S.]. 

AMYLEN OX1DE(Amyl, E. C. S.]. 

ANALEPSY, coiivaleRcencc; ANALEPTI(/\ restorative; 
ANALEPTICS, in jiharinacy and dietetics, medicines and 
articles of diet that not as re.storatives, or recruiters of the 
stniijgth. 

ANAT 2 YTIOAL GEOMETRY [Geometry, Analytical, 
E. (IS.]. 

ANAPHUODTSIA, impotence; the term nnajihrodmarn in 
,'i])plied to medicines or articles of diet which are believed to 
impair the sexual appetite or function. 

ANASARCA, a collection of serum in the cellular ti8,sae of 
the limbs. [Droehy, IlYDRora, E. C. vol. iii. col 670.] 

ANCIIOTO ACID [SiiPARaYLic Acid, E. C. S.]. 

ANCHORS. Amongst the many novelties in anchors which 
have been jiroduced of late, years, "few have made their way to 
the estimation of either the royal or mercantile navy; so few, 
indeed, that beyond the anidiors of Captain Rogers, Mr. Porter, 
Mr. Trotman, and now of Mr. Martin, wo are not aw^are of any 
other which has come into actual use in cither service. 

The anchor of Captain Rogers maintains tlie old form in the 
main, having the same parts similarly arranged as the old anchor, 
hut the forms of the different parts are greatly improved. In 
the old anchor every part was more or less ill-ailapted to perform 
the special function assigned to it; and the improvements of 
Captain Rogers amounted to a more scientific distribution of the 
material, so as to place the strength wliere there was most 
stress; to decrease tne palms, so as to remove aa much os pos¬ 
sible ^ resistance to penetration, and so to curve the arms as to 
present the face and palm at the best angle to ensure penetra¬ 
tion, and avoid what is called shoeing. Anchom of the old 
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fashion had a trick of dragging over the groun<h and, instead of 
penetrating, ploughing up uiiuiintity of mud or shingle before 
the palm, which efrcctuclly prevented farther nenetnition. We 
have seen repeated jnoofs of this anchor's liolding power, and 
there can he no doiiltt of its being a great improvement over the 
old one, but it still inherited some serious faults of its predeces¬ 
sors. In the first jilace, it was not always certain in (tanting so 
as to bite u ith the flue ; secondly, if it dul cant and take up its 
pioj)cr ])osition, there was an arm with its Hue standing upnght, 
wlijch wfw liable to catch and entangle the cable as the ship 
swung, and so foul the anchor, mndering it liable to drag, and 
the shi]) to drift. 

Porter’s anchor intrf)duced arms which moved oii a pivot ut 
the crown end of the shank, so that when one flue took hold the 
otljer pressed upon the sliank, and was out of the way of mis¬ 
chief, This anchor was iin])roved hy I’njtiniin, both as to a 
scientific disposal of strength in its several i)artH, and the ]>oai- 
tion of its Hues or fluke? with regard to penetration. 

A comparison of the following figures (Kig. 1 being Porters’ 



anchor, and Fig. 2 Trotinun’s) will hc.lter show the improvement.s 



of the latter---'ill the increased strength at A, in the altered foriu 
of the arms, and in tlie more obliipie ]iositioii of the ]>aliu or 
fluke. 

This anchor, though employed in the navy only for the yachts 
of her Majesty and the Admiralty, has been adojiled to a cou- 
sidemhle extent in the merchant service. 

The last form of anchor of which we have to speak is Martin's 

FIG.3. 



8clf-canting anchor, in which provision is made that both fluc- 
or flukes shall enter the ^und at the same time. The pecu. 
liaritics of this anchor will be at once seen from the enf^raving 
This idea is anything but new, hut there ore modifications of 
form which distinguish it from the patent of William Piper, 


which was taken out so far back as 1822, and which contained 
the nucleus of both Porter’s and Martin’s anchors. Martin’s 
anchor has been successfully proved for the navy, and is being 
adopted by our merchant service and some foreign navies. 

ANCILE, or AN(’YLE, the name of a kind of oval shield 
re-entering in the middle, and ornamented with spirals or other 
devices, borne by the Salian jiriests in Rome. The name is 
prohahly derived from the Greek aukylus (curved), and the 
tuicklcr as represented at a later jieriod resembles the Boeotian. 
According to some traditions it came into the possession of the 
Etru.scan monarch, Alestis of Veil, son of Neptune; but the 
u.sual legend i.s that it fell from heaven into the palace of Numa 
in the eighth year of his reign, and so c.'ime into his hand. That 
monarch, having learned from the Arusjiices that the safety of 
Rome depended on its preservation, ordered Mamurius Vetturius 
make eleven similar, so that the true one could not be iden- 
titii-d or stolen. ’I’liese W(*i'e kc'pl in the sacrariuni of the Salii, 
and their festival was celebrated on the 1st or Calends of March, 
when tliey were borne tlirongh llie streets by the Salii dancing 
and .singing cliaiit.s in svbich the. name of Vetturius was repeated, 
that being the sole rew'ard of his labours. They wen*, kept at 
later times in the saeraiinm of Mars Quivimis, near the modern 
eluirch of S. Susanna, or in that of Mars Gradivns, on the 
Palatine. When tln*y shook of themselves they presaged 
impending war, and tin* ju'ison who had e.liarge of eomlucting 
war entered the .saerarinm of Mars and shook the ancilia and 
laiic.e of tin* god, exclaiming, “ Mars, Watch !” They are repre- 
ted on an Etnihcun gem of doubted authenticity borne by 
tlie Salii, and on a second hias.s coin of Aiitouiims Pius, struck 
between A.D. 140—14-1, witli their names attached. 

(Caiicelliere, he neHc aisn fataH di Koma, 12mo, Rome, 1812, 
47 ; Fidm'liiJ 'iirpiiH luticr. Itid. To ; Jluiulbonlc of Ihujrimd 
tiVaos, ]»1. bs, No. 2.) 

AN 1)1 HONS, the old mime for the EiiiK-Doiis, or iron bars 
with legs, used to supjtort logs of wood wln'ii burning on the, 
h(‘}irths in old fire place,s. One stood on eacli .side of tin* hearth, 
and usually tin* end towards tlm room w'as cairied U]> as an orna- 
neiital .standanl, or short pillar; .someoftlje.se standards iu’<! 
,'o(id e.^jjmph'M of Hie metal woik of their time. In old hooks 
Hid invi'iitories the term is of frecpient occiiTTeiice, and line, 
.peeimens, dating from the tifteenth to the se.veiiteentli ccnturic.s, 
.till remain. At Kuole 1 louse, Kent, an! several s(‘ts : a jinir, 

I ure.hased from llever Castle, has oii one slaudanl the arms of 
lenry VI IT., surmounted with a crown, witli tlie initials If. R.; 
the. other, the eogiii'/.iince of Autul Hoh'vn, a falcon crowned, 
atandiiig on the stump of a Irj'c from which issue the red and 
white roses, with a i rown, ami th(! initials If. A. Two or three 
]»air.s of later dati! are of .silver, richly chased, with miked hoys 
the standard.s. At Pen.shur.4, tlie lii'iirth remains in the, 
rent re of the great hall, .'ind upon it i.s the single andiron, the 
bar of which is supporti'd by two ornamental .standards, both 
(•iid.s being .H*eii by tin* gue.st.s when the firi! wu.s in the, centre of 
a f’fiom. Amliroijs in religious houses aiijiear to have, had tlu* 
nioiiognim T. IJ. S., or some other devotional .symbol. In 
inventories of the I Itli juid lolli centuries the word is found 
sjielled imliflereijlly amZime, aiimlhyrnc., hawndtryn, &c. The 
Iraiislator.s of the. Hi hie, as a marginal reading to the phrase 
“jiiid within wj'H* hooks” (Ezekiel xl. 411), have “or end-lronn, 
or the lAvo lieartli-stones,” and this seems to suggest that the. 
liTiii may have been originally ajtjdied to the ujuiglit irons at 
the end of the fire-dogs. North defines “cwd-iroas, tw'o move¬ 
able iron phile.s usetl to contract the fii'e-jilace,” which would 
m.ake them quite difl’erent from andirons : but his explanation 
ajqjear-s to be unauthorized and inndrni.ssible. 

ANDROGYNUS, a hermnjihrjidite, or penson in whom the 
male and female organs .'u-e l>lende<l, with more or le.ss of imper¬ 
fection ill both. Tlio.se in whom the nnile or^jans predominate 
are known as androyyiU, and those in whom the feniulo organs 
jire. most developi'd, nndroyynn’. There is no well authenticated 
instance on record of a union of the organa of both sexes in their 
(’oniplete form. Herumphroditug, in the ancient inythohjgy, was 
represented as the aori of M(!vcury and Venus, whom the nymph 
Salnincis prayed the gods to make one with herself. 

ANGELIC AGIO [E. C. vol. i. col. 3;i8j, 

This ucid is also formed along with oroseloiie when peucedanine 
is subjected to the action of hydrate of potassium. 

0..H„0, + Kilo - C,H,0,1t + C,H.O, 

reucedttuini*. Hydrate Angclato Orosclono, 

of potaasium. of pota'^sium. 

(G^„0, + KO,HO = C,,H,0,K 4 
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Angelic anhydride in formed by the ar.tion of oxychloride of 
phosphorus upon angelate of potash. 

6C;H,0,1v H- pool, « 3^0 +POKO34-3KCL 

(0,H,0 

AnjrHir Pliosphnto Chloride 

nnliydridt'. of potasaiuni. of pouis- 

Biunt. 


Anjrclate of Oxychloride 
potash. of phosphorus. 


It is a perfectly neutral oil, heavier than water, and having a 
peculiar odour different from that of angelic acid. By contact 
with water it is converted with extreme slowness into the 
acid. It forms mixed anhydrides with acetic and heiizoic acids. 


fOH, 

00 

CO 

lc(C3n«)"H 

Accto-inijrclic 

iiiihydricie. 

10 


((\Jh 

CO 

CO 

[C((4H„)"IT. 

hrir/.n-imLn'lic imhydridc. 




Or) 


Comtitulion.. This acid bel.mgs to the acrylic series 
where it occuiiiea the third place, liaving uiuh'v it 
e.rotonic ana acrylic acids. According to rrankland, it may be 
regarded as derived from acetic acid by the substitution of the 
diatomic radical ( 0 ,Ha") for two atoms of hydrogen, and in 
accordance with this view he has given it the following ior- 
iiuila :~ 

< CH., j C(0,,II„)"IT 

\ COllo ( COilo. 

Ac<*tic acid. An.^elic arid. 

All isomer of angelic acid has been formed synthetically by tin* 
same eminent chemist, wliich he calls metliylcrotoiiic acid, and 
10 which lie lias assigned the iullowiiig fui'iniila : - 


j Cfaiij"(cn3) 

( COHo 

31ctliylcrotoni<; 

acid. 

(Arulicial 
angelic acid.) 


)COJIo. 

Atigcli'’ acid. 
(N'onnal acid.) 


(Frankhind, Ann. Ch. Pham, cxxxvi. 20.) 

ANOKLOS, a form of prayer in the Ilomaii Catholic, eliiirch, .so 
calledfroiiitheopeiungwords/'Aiij^elus Domini niinciavit .Maine.” 
Keferenc.e to it is frefiuciit in mediieval writings, it was at first 
an evening service only, hut by the irith century it liad heooiin* 
customary to repeat it in tlie ‘morning, afternoon, and evening, 
and this order was enforced by seveml popes and council.<. . 
Gregory IX., in 12:38, strictly enjoined (he ringing of the 
Angelns in order (hat the faithful might ]uuy for tlie .succe.s.s of . 
the Christians then engaged in the ioiixtli crusade, ngaiu.st tlie 
Turks. The bell rung for this service was also known a.s the 
angeluR. 

ANGINA, choking; ANGINA PKt TORTS, hreast-pung, or 
spasm of the chest. [Ukart, Diiseasks of, K. 0. vol. iv. col. 
628.] The word angina is applicsl to several other diseases of 
which choking is a prominent symptom: as A. inalitpia; A. 
pm-otidcca; A. tonsiUam; A. trachcnli.'i: or sore, tliroat, 

mumps, nuinsey, and crouj), | 

ANGLE OF REPOSE [Earthworks, E. C. S.J. 

ANGOLA,or ANGORA, tlic liaiB of a kind of goat found mostly 
in Asia Minor. The fleece is clipped iVoin tin? animal yearly in the 
spring, from the. age of one year to that of full growth ; ami tlie 
eiip varies from 1 Ih. to 4 Ih. The llecce, culled by the Turks 
'“tiktik,” is wliitisli, and is exported cliielly to England and 
France. The portion retained by the Turks is woven int(» light 
delicate stufls. When iirst brought to England, about 1826, it 
obtained only lOd. per lb., and was not much appreciated ; hut it 
gradually rose into favour as a soft and silky material for 
8 trii)e.<i and checks for ladies’ dresses. About the year 1850 the 
French introduced a fabric called •poil de chiirrcj with a warp of 
coloured silk, and a weft of angora tlirown well up to the surface; 
this was not durable, but a better combination was found to 
be cotton warp and angora weft. Angora is now used for dresses, 
shawls, plush, coach-loce, and light paletot cloth; the hosiery ma¬ 
terial called angola professes to be made from it, but is generally a 
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mixed fabric. Some of it is worked up in France into beautiful 
l^e, superseding two or three of the kinds previously made of 
silk. About 2,500,000 lbs. of angora and other kinds of goat’s 
hair are annually imported from Turkey into the United 
Kingdom. 

It has h(!en proposed to endeavour to acclimatize tlie 
Angora in Au.stralia, and at the New Soiitli' Wales Inter¬ 
colonial Exhibition, held at Sydney in 1870, considerable 
attention was bestowed upon a pen Angora goats. Mucli 
activity is now shown at the C.ape of (iood Hope in im¬ 
porting the pure breed from Turkey, cros.siiig with this 
lireed the goat of the colony, and inoducing a hair useful 
for many m.imiractiiring pnrpo.ses. A chaiTered steamer not 
Ion ; ago conveyed 2000 Angola goats from Turkey to the 
(‘a;e for llii.s jnirpo.se. It i.s f«nmd that from the cross¬ 
breed the hair is not commercially valuable till tlie animal is 
four years old ; hut it will tln>n comuniiid L<. (kl. to 4s. per lb. 
ill Englaml. wliere it is u.sed witli silk in mixed goods, and in 
making (.-^O'called) Ca.shmere shawls. The. animal will yield 
two clippings a yeni’, at aliout 2 lh. the clip. The Angora goat 
of a good hre(>d is cov<‘red witli tine silky Lair all over the body, 
and on the .side of the head. 'J'he skin.s, properly dressed, make 
beautiful carriage mats ; and the leather i.s superior in some 
respects to tliat ofcomniou goat skins. 

ANGULAR VE LOCI TV (Rotation, E. C. vol. vii. col. 1921 

ANlIVDltiDES [E. (’. vol. i. col. 346], 

ANnYDllIUES COURESPONDIXO TO MONOIIYDRIC ACIDS. 

Schutzcnbcrgcr baa recently discovered an interesting class of 
mixed anliydiidcs formed by t he action of hypochloroiis anhydride 
upon mouohydric acids. Tims with acetic acid it forms the 
acetate of chlorine : 


Hv 


The product of the reaction represents acetic acid in which its 
basic hydrogen is replace.d by chforiuc. It is a mixed anhydrido 
of acetic and hypochloroiis alitl. The following formula) show 
its relation to these anhydiide.s 

i CMef) Cl\IcO 

O 

CMeO. 

(.Sclnitzoiiherger, .Jnlircsbn'irht, 1861, 346.) 
llydrochloric acid. Subjected to the action of this acid, these 
anhydrides yield tlie corresponding acid and chloride :— 
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Pcntachlonde of pho.'t^dinrus acts with great violence upon them, 
forming the chloride.s of their acid radicals : ~ 


( CM<*0 

O -f 

( C.MeO 

Aeolic anhydride. 
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Penta- 
e.hloridc of 
]>tu)S])horu.<i. 


CMeOCl -f POCI 3 . 


Chloride of 
ae-elylo. 


C).xvcliloriUc 
of ]tlios])in)iua. 


ANHYDRIDEB CORHKBrON'DlNG TO DIHYDllIC DIBASIC ACIDS. 
The application of heat alone is often suflficient to dehj-drate 
these acids 
(COHo 

{&oiio " 

Succinic acid. Water, Succinic anhydrido. 
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rmtacldoridc of 'fhorfhmi.’i IrLiiii^i'ornis tliese anhydrides into 
their corresponding ucid chlorides :— 

((COCl 

^cyi, o -F PCI, = + pocy 

(CO_I (doci 

Succinin J'onta- Chloride of Oxychlorido 

arihjidridc. rliloridc fiii(’(.in 3 l. i»I phosjilunur-. 

of piiosjihorus. 

+ m, = (iwj'i’i, + -/'"/-'t) 

In contnf.t with water, tlie.ie iuiliydrith';'. all ivgoncralc lli<‘ 
coirespijiuling acids. 

tSninodiiitoiuicradicals form !inli_\ilridcs Ijy rtnnhiiiingdirc<‘.tly 
with oxygen. Tims carlxdiic; loiins caihonic aidiydride.; 

and snljiiiurou.s oxide, sidpliuric. aiiliydridc :— 


(CO)- + 

(.'avlxdiif. oxide. 

(SO,)'^ -1- 

Suljiliuroij^ oxide. 


() 


CO.,. 

(’iiilionie :itjliytlri(le. 

SO,. 

Siiltil'.iini- oidiydride. 


I'iulldnu'i.c . Tlii.-'. laxly pus. es..i‘.-i jncri' jtoweiful 

uniiiitiea than ;iny ulluT unliydridc, conihining not only willi 
water hnt with oxhle. of liariiiiu, h_\drocldovie ucitl, and oleliant 
The following fonnidti! r( [iiwent Ili(‘ n»mj>usiLl''n of the, 
last two coTnpoiuuls 


TTSO,j(.M 

Cliloihydro-Hulphiirie aciil. 


I,s,o,.. 

VdUii>iiie uahydi’idt'. 


AMivjnijPES coinfJoseoNDiN’d to TinnAsn; ac’jd.s. 

Phosphorli; uidiydi ide, I’.jOo, is tin; mi.-:t imporlant :iud lu'Ki 
laiown rnemher of ihi.-i clus.-i. It is foriin d hy tlie, coinlnistioii of 
phosphorus in dry nir or oxygen. Its :t{liiiitios are almost as 
j)Owerful us those of sulphuric aiiliydcide. Ai’scj.ic. .and anti- 
monic nnhytlrules may nl x) he regai’ded ns hclonging to this 
class. 

J'liiper/fjcl miJiydriih'x. Tlicse arc formed hy tlu' partial 
tlehydralim) (»f j)o]yhasi(‘. acids. Mclnphosplmric aiid pyno 
phosphoric acids may l)e regarded as lielonging tf> this chis.s :— 
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ANILINE OVr.S AND COl.oriiS. Acc.rding to Mr. 
rerkiii, (Cantor Lectnr<',', Society of ;\il ■, ISTo.) it xvas acciilcnt 
rather than design thai. led him to a discov'ei v xvhich hasresidUxi 
in the e-stahlishment of a large and important hj-.uich of jn.anu- 
lacture, from u suhslauce. vvliicli (only a few years .ago) xvas 
ftlnioat vahi('le.ss, jiml regjirded ;is a, nnisanee, viz., gas-tar. He 
was trying uii exiM iiment to inodiice a j ertain colourless lignid, 
instead of which he produed a reddish sediment. Ex.-unining 
atill further, he was le<l to tin- prudm-l which is now known ivs 
'maim,', and hecame a manuractun r of .-i new cla.‘-s of heaulilid 
colouring siihstaiices. Not that he discovered aiii/iiir; xvhat he 
did was to ascertain the. tinctorial [UMperties «»f ci-rtaiii comhina- 
tious of tliat substance. As in several other cascH, I lie <li.scov«‘ry 
was worked out gradually hy many I'xperimentalisls. In IH-Ai 
Unverdorheii, while, distilling indigo, iliscovered a base, whicli he 
called crystalline. In Itill-l Milsclu-vlich isolated niirohenzule. 
Then followed Kunge’s modt^ of ohtaining aniline by distilling 
coal; Zinin’s mode of obtaining it from nitrobenzolo, by tin* 
action of alcohol, ammonia, and sidjdmric acid ; and llofmann’.s 
deinouBtrutiou that Unverdorheu’s ery.staliine is identical with 
aniline, thu.s showing that indigo and coal-tar may alike be made 
to yield the last named substance. In IbotJ mauve w.as dis¬ 
covered, thus virtually e.st.ablishing the manufacture of a new’ 
class of dyes and colours from coal-tar; then, in 1851), mageTita; 
then, in 1803, Hofmann’s violet; and so on. 

The chemical relation which aniline bears to other oiganic 
bases is noticed under A^’ILI^'E,E. C.; the jirescnt article will 
treat of the dyes and colours obtained from it. Already more than 
fifty chemical substances are obtained from, coal-tar or gas-tar, of 


which aniline is one. Indigo is too expensive to be used as a 
profitable source of aniline for manufacturing purposes; coal-tar 
IS too dillicult to purify, if used in a direct way; but the 
difficulty is removed by obtaining benzole from coal-tar, 
converting this into nitrobenzole, and from that obtaining 
aniline. Renzole, di.'itilled from coal-tm, is a volatile in- 
flamm.able oil; nitrobenzole, the result‘of a combination of 
bciizoJc with iiifric acid, is a dense yellow oil. Bechamp's 
]»roces.s fm- obtaining aniline i.s to treat nitrobenzole with acetic 
.'K'id .'Uicl iron filings <jr borings, admit superlieated steam to the 
mixture in a i-yliiider, keep it constantly agitated by a stirrer 
worked by slfam jxm'er, allow the aniline vapour which is formed 
to e.sca})e ]»y another pipe, and condense the vapour in u 
vcfngfi-ator. (Commercial aniline has a pale sherry colour; 
when ]mrili(*d, it is a colourle'-s liquid, but gradually becomes 
brown. It has a inxinliar vinous odour, high refnietive power, 
and burns with a smokv llanm, but is not very inflammable. 
A,-; Jin organic, base, it is soluble, in most of the acids; and most 
of liic colouring sub.staTiccs obtained from it are salts of intricate 
com[io.*;iLion, 

During a jx-riod of iifteen yeans (18.5(3 to 1871) a steady 
jidvjuicehas been made in the ]>roilnction of new anilini' colours, 
iitid in the improvement of tin' mannhiclnring proi:c'sse.s. Many 
f.-iucifnl TiaiiM'.s haw been given to the various colours. The 
■inctui'c colour.-, (a mime deriied from the I'Tench for malloAv) 
were those oj-igiiially obtained. Slauve itself i.s produced hj^ 
tin*. Jiction of snlplmric ucid and bichromate of potash on aniline, 
l.iy which a black pre.ci])itate. is produced ; from this is obtained 
a blii'-k powder; from the jjowder a kind of brown i*e.sin ; and 
(iislly, the. ruimve comes out us a bronze-coloured irias.s, pro- 
(luc,in;.f a purple dye. Ollier agents arc sometimes used instead 
of the bichromate, 'riu* manve is ]>re]iared for tlu* market as a 
I'U.sle, a solution, .niid in cryytals ; the dye. is permanent, and 
h.as a great allinity for silk and wool. I'lic genesis of mauve 
hii.s 1x-cn Ihiistraced ;—loO lbs. coal yields 1(V,* lbs. gas-tar, which 
yield.s iS.) oz, naplilhii, which yields 2:} ox. benzole, which by 
combination im-reasi's to dj oz. nitrobenzole, xvhich yields 2|oz. 
.inilinc, which yields j oz. mauve dye. Though e.Niiensivp, it is 
jirolil.-ible in u.s<*, beeaii.se a small quantity goes a great way; it 
is so inlen.se a colouring agent, that one grain will tint nine 
galloii.s (d’ wiiti'i'. Mi/f/t nfn, a veiy dill'ereiit colour, remiires two 
of the pi'ixluots of giis-t;ii‘ to prodnci.' it- benzole and toluoie. 
As a nijinufactnre, it was bioiight to a successful .result liy 
\'irguiii, of l.yoiis, in 18.'>(). 'ritcre :ire now dilfererit processes 
adopted, some of which are paleiitcd. Dr. Hofmann found 
magenta to be the, salt of an organic, base, w'hicli he called nmni- 
liiir. ()llier salts of the, sjime, basi* yield numerous tints, ranging 
between yellow and scjirlet; indeed, the chemical difl’erences 
betw'ceji v/mf/i n/(Y, ?’o.s‘c/)?c,/af7ifi/)ic, (iniUnr. red, IrneanifinCf chri/sa- 
tnnrutr, pconiiir, cnrnllini j I'cc., are eonqiaratively slight; 
j jMid ill soiiK* instances two or Him* fanciful names are. given to 
i iJie same colour. Al, L'lialeau, in 18Gi), .stated that 3001.)lbs. of 
' ]>it coal is necessary to ju-odiu-.e ! lb, of fuchsine ; and that all 
i the gii^worl.s ill KurojH* WTHild yield enough gas-tar for 53,000 
; cwl.s. of fuclihiiu* jinnually—un estimale which pre-suppose.s that 
' .s,no(»,(KiO tons of ( ojil arc used annually in Europe for gas- 
! making. As in the magenta clas.s, so likewise in reference to 
I iinth'nr /dw'*, ir.nliii>\ hh'n tie PariSj bleu tie Lyons, llu/nianrdu 
! r/iilefjirtfntiniff riohl,'rioht i'lnperlal, indisinc^idirnuimiite^molinc, 
i Ac., trilling change.sin the mode of treatment Avill change the tint, 
llofiaamrs violet, varying from very red purple to a nearly pure 
blue, is produced by the action of the iodide.s of methyl and 
ethyl oil rosaniline; and an(»tliere,las.s i.s ])rodnced by suInstituting 
bi-oinidi* I'or ioilide. A re.'-idue from the ]irodiictioii of Hofmann's 
viidet has been made to yield iodine, firiy}i, suitable for dyeing 
silk jiiul cotton ; aldehyde yrecn is a brilliiiiit and splendid silk 
<lye; JWkin,'ii yreen is good for calico-printing; and there are 
other kinds kiiown by the names of aauruUf enieraldine, and 
rerdinr. Aniline. ])inlc,\n beautiful prismatic crystals, ia obtained 
as a residue in making mauve ; it is a splendid crimson dye for 
.‘-ilk, wool, and eottun. Field's ornnye. is much used in wool 
dyeing, being both brilliant and peiTnaneut. Manchester yellow, 
in which naphthalin is cnqdoyed as one of the proiluciug agents, 
give.s a golden colour to silk and wool. Browns and delicaU 
nuirootis are also among the colours produced, starting either 
from mauve or from magenta as a ba8i.s. A beautiful black is 
obtained from acetate of aniline; aniline black for linen, and also 
aniline marking-ink and black varnish, are in the market. In 
18GG MM. Girard and Do Laire described in the ‘Bulletin de la 
Societd Chimique de Paris' a patented mode of obtaining three 
new colours from the residue of the manufacture of rosaniline ; 
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these colours were designated mauvanilimy violanilinCf and chry^ 
sotoluidine. 

As there is a marked chemical difference between vegetable 
colours and coal-tar colours, new jjrocesses and new mordants 
are requir^ in dyeing and calico printing, in order to render the 
beautiful new tints pennaneut. Aniline colours are coming into 
use also for colour-})rinting, lithography, paper-staining, ink- 
making, colouring soaps, &c. Even in the year 18(}7 it Avas esti¬ 
mated that these colours were made to the value of 1,200,000/. 
aiintially; it must now be much higher—and all from 7‘efn.se 
coal-tar as a basis. 

ANIMA, the soul; the intelligent ]iresi<lciit of the living body 
of Stahl, allied to the anima vi.iinrU of I’lato. f AKCif.T;uK, E. C. S.] 

ANIMALS are, for the purjioses of the law, divisible into two 
classes, those, namely,/"cw natunr, or wild animals, and those 
mamuctcB naturcr, whicli are domesticated. Animals/cm' uatum 
iire not per sc the subject of ])rop(uly in any one. WHieu it is 
said by certain vene.raide autlioriti(!S in the law that there, may 
be a qualilied property in tliem, what is meant by it is, that tin*, 
owner of the soil on which these, ereatnres are found Jia.s for the 
time being exclusive, right to take, kill, and a]»)Uo]>iia1e them. 
But as tliese liave no certain dwelling-jdaces, iheii- nature, being 
to roam, any right of property in n-speet of them is nece.ssarily 
IrauBient, temporary, local, ami conseqiu'ntly qualitied. 

If A., being a tresjiasBer, starts a hare in tin* gi*onnd of 1and j 
luintB and kills it on his ground, the luue, when killed, belongs to 
B., raiionc soli. B. in this case* had a (iiuilitied ]>roperty in the hare 
at the lime when it was started, in virtmt of his ])ro])ei-iy in tin* 
soil ; a.s it never went beyond his jn-operly, aiicl anus killed 
there, the qnalilled property in B. jn*ver Avas disturbed, and 
became absolute by the cajtture and death of the animal, for the 
ehiis(! was by a Avrung-iluer, Avhuse act, therefore, enured to the 
bene lit of the owiu'.r. Again, if A. starU a hare in the. ground of 
B., and hunts it into the ground of C., and kills it there, tin* 
hare belongs to tlu; hunter. It does not belong to Ik, whose 
title in virtue of his ownership of the, soil is tuki*u out of him 
by tlie hare being ehased off Ins ground ; and it does not bi*long 
to C., for he had no title, to it originally, and it aa'us ultimately 
Ibnml on Ins ground only bee,rinse the hunter <lrovt* it there and 
killed it. A. wn.*-! here a tre.spasser on the gnniml of both owner.;, 
but for Avant of any title in C., howeve.r (|ualihed, tin* mi of A., 
by Avhich the have, was .apiiropriated us the, absolute ju’tqH'j’ly of 
man, does not enure in iavour of 0., or of any other than the 
hunter liiuiscll'. 

There is, however, besides tbi* title raliouc aolL already re¬ 
ferred to, a right known to the. law, coming ilowu to ais from 
ancient time.s, as the, right of free warren, if A. Avronglnlly 
starts game within the limits of B.’s right, and hnnls it into 
the groinid of (!., and tlierc kills it, there i.s no property in 
for iJie, reason di.scussed in the jiiA'cediiig illustration, anil there 
is none in A., for the reason that B.’s right or ]>rivilege eon- 
tin ues. Therefore the game, Avhen so kiileil, haA'ing been so 
started, is the jirope.rty of B, (yoe lUaihs v. Higgs, in the llou.se. 
of Jiords, Jrttiij, ;i4 Law'.-louinul, (A P.,2''^0.) (Uame L.\ws,E.C.S.j 

Jt must now, after this statement of the huv, ajqiear as of 
convsft that animals //vr natiira:. whilst idiA'e cannot be the 
subject of larceny. Tliis, boAvcver, assumes that they are at 
large ; for if any one will keep deer in a park, or otlier Avild 
animals in enclosures priquir for their detention, there is then a 
iropcrty in them in virtue of wdiiclr they may be the subject, of 
arceny. This i.s that occupancy asserted by man in reK])ect, of 
land and things natural, whereliy he a])propriat.es them, Avitli 
the sanction of law, to bis individual dominion, in order to serve 
the uses and benelit of society, and to found and further the 
purposes of civilisation. 

] t is a singular fact iu the liistory of Englisli Iuav that the 
ordinary dog, so highly prized iu this country, should appeal* 
so long time to have been regarded by the law .as an animal 
fenr, naturn: at large, so as not to be deemed the subject of 
larceny until vei*y recently it was made so by Act of Parliament. 
Ill another view, hoAvever, the fera 'natnra of the dog is 
ignored in his favour by the law ; for when a charge, of malicious 
injury is made against him, there is no presumption in law to 
his prejudice. In order to recover against his owner in u civil 
action, it must be, alleged and proved that his master kept such 
a dog, knowing he was ferociously given. Moreover, thei'c must 
be evidence of his propensities in a particular direction, for a 
dog that will worry sheep is not therefore to he a.ssumed to 
have a propensity to bite norses, or to bite men. No one who 
Tidues the sagacity and friendship of this animal Avill quarrel 
with this being the state of the law in respect of him. 


The law properly presents a.striking contrast as it respects AAild 
animals of a ferocious natui'e. Any man cages and keeps one or 
more of these at his peril. Injury done to mankind by such animals 
whikst in durance, or upon their breaking forth, must be com¬ 
pensated by the oAvner, unle.s.s it appear to liaA'e been due to the 
foolhardiness of the aullcrer. Nuturallv, it is otherwise in 
mspoct of animals mansucUv viitnra\ If one of these, Avliilc 
laAvfiilly pa.s.siiig along tin* highway, siiddciih'' bursts into 
violence and doe.s injury, the law ivgatd.s it us an accident which 
doe.snot reiidertheownerof the {inim.'il liable. [AccinENT,E.C.S.] 
It is only Avhen the owner knows t.liat the creature, gentle in 
species, is individually violent, as if lu: ride or drive a iricious 
hoi-se, or drive a ferocious bull Avitliuut proper precautions, that 
he i.s liable Avhen injury eii.snes as the. natural issue of 8UCh 
violence. 

What is inqilied throughout these observations is, AA'hat is 
known nlmo.d. intuitively to all, and needs but be mentioned, 
(hat (he domesticated animals are siilijcct of projierty, and 
cniiM*qui*nt.lv may la*, of larceny. A change in the. degree of 
l»unishnu‘n(s awarded iu some of these case.s, though not very 
recent, is yet to be hailed a.s a happy omen, both on the part of 
the Iaw'-giver.s and of tiie ]«‘t)ple, ihal a better civilisation is 
breathing its blt‘s.4ngs iipoji ns. V\"ii are at this day shocked 
(hat slieep-stealing oi hor.^e-Htcnling should ei^’cr in this country 
have, been })unislu'd with death. "I'liese I'eelings are proper to 
our era. Such a punishment nowAVonld be iinpoi 5 sil)le ; it could 
not be enacted ; it, would not be tolerated. Let others by such 
]ihiloso]»hy us they ]iosseHs (iiid out that, it was not inappropriate 
to a forini*!* age. AVe have ref'MTcd to it, as to a shadoAv on the 
Kun-dial, to show us Avliat o’clock Ave have arrived at. (l'’nr the law 
in re.s})ectof diseased animals, see Con'TAIi'Iuus Dlsk.vshk.E. (J. iS.] 
ANIONS (Caia'anh* Battkiiy, E. Ck vol. iv. col. 2(i0]. 

ANISAMIC A(Bl) [K C. vol. i. col. ;>>51]. 

N(fy-l;0,)ir, {f\,U,CLNlQ, 

This acid is formed by tin* actioji of hydrusulphuric acid upon 
nilrani.de acid :— 

r!,lL(N0.,)0., + ?.&iL - C,H/NJI.J0., + 20118 -f 3S, 

KilranLir arid. IlyilniMjlpliuiif Aiiixiinii! AVater. 

:ii 1(1. iii'id. 

+ (;//S =. CJfA^IJ^Oo + ^liO + 6R) 

The bydrusul]iliurie acid is passed into an alculioHo, solution 
of ammonia cimUiiiiiiig uilramsic acid iu solution. As soon as 
it is saturated it is se.l aside* for a day, and then boiled AA'ith 
addition of water till all the. ale.ohol is ex])elled. From the 
lilUred litiiior the aiiisamic acid is separated by the addition of 
acetic acid. In the loivguing reaction the hydrogen of the 
liydrosulplmrie. acid simply transforms NU„ inW NiJ„. 

Tlii.s acid is sparingly soluble in water and in ether, but A'ery 
soluble in aliadud. It melts at ISO', and i.s decomposed above 
that te.iiqieiulure. It. is u monobasic. u(.:icl. Its silver-salt, Avhich 
is the only one tijut Inw be(*u analysed, has the composition 
(l,H„AgNO, H\Jl^AgN0,). 

This eomixniml ought to be (udled oxyauisamie. acid, as it i.s 
the acid inoiiamide of oxyaiiisic acid, 

AN ISAM IN E [A Msic Ann, E. S. |. 

ANlSETd'E, AniselU; de. ibjrdeaux, a. Uqueur distilled from 
^ anise, fennel, and e.OTiander seeds, steeped in equal parts of 
brandy and AA'ater, Avith sugar. [Liqueurs, E. C. !S.| 

ANISIU ACID [E. C. vol. i. col. 3511 (syu, methyl-para- 
oxybenzoic acid), CRlT„ 0 ,==C 7 nr,(CH ;,)03 

Thi.s acid ran also be formed by mibjectiug anisic aldehyde to 
tlie action of fused potash : 

C,1I,0, -f KHO -v: 0,11,ICO, + H,. 

Anisi'- II yd rule Anisaiu of 

aldehyde. of putussimn. potus.sium. 

(CAO. + K0,m = + 2H.) 

M. Ladenburg bos recently effected the synthesis of this acid 
by Bubalituting an atom of methyl (CH,) for an atom of hydrogen 
in a molecule of ])am-v>xybeiJ7.oic, acid (C,HpO.,). Tiiis suh.stitu- 
lioii is accomplished by forniing inihe. lirst instance the methylic 
ether of methyl pura-fjxybenzoic acid by the action of iodide of 
methyl upon para-oxy benzoate cjf pota.s.sjum ;— 

cyi.K^o, -f 20irj - 2ICI -f (.vn,(CH,)o,(CH,). 

Paru-oxybenzoate Iodide (jf , Methyl paru-oxybenzoato 

of potassium. im- thyl. ofractiq'l. 

K 2 
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^ylu‘n the etlier ho formed is boiled with a solution of potash, 
the acid in (piestion is formed, only one of the methyl-atoms 
being removed 

C,II*(CH,)0,(C'H,) + OH, - C,U,(CH3)0, + OH3(Ho). 

3Iethyl ptira-oxylienzoato "Vt atcr. Methyl j)ara-oxyl; Melliyl 

of inctliji 1. ZOIC acid. alcohol. 

[cMCWu.tr^iQ + 2U0 - OMv,ir,)o„+ o..) 

(Ladenhurg, Bull Snc. Chim,, 3860, tome a’. 257.) 

J^iHlilled with baryta anisic acid is resolved into anisol, 
(phenate of methyl) and carbonic anhydride 

CJIfiOa = C„]T,(CIl3)0 + Cev 

An.sic acid. Phcnalo of inoth)d. Ciirhonit- 

anhydride. 


exposed to the action of a strong alcoholic solution of am¬ 
monia :— 

C,}I„OCl 4 mi, * N(CgHeO)H 3 Cl. 

Chloride of Amuionia. Hydrochloratu of 
nnisulyle. Buibamiiie. 

2Ch11«OC1 4 2Nlla=N(C,H,0),H,Cl 4 NH,C1. 

fJhloridi' of llydrochlorato of Sal-ammoniac, 

aniaal} Ic. 'diiinisumiuo. 

The resulting mass is washed with water to remove the sal- 
amrnoniac and then dis.solved in alcohol. On evaporating the 
lilte.red ab'olnjlic solution to dryness, a mixture of the hydro- 
chlorates of the two amines is obtained. By repeated crvstal- 
lization.s from water they may be separated, as the hydrochlorate 
of aiii.^arnine is much the more soluble salt. The bases are 
liberated by the addition of aiiimoiiia or potash to the solutions 
of the hydrocliloraies :— 


Anisol is insoluble in water but soluble in alcohol and ether. 
It forms a coimlated acid with coiicculrated sulphuric acid, 
having the emjijio:^ition C,ir,^.S(),. Nitric .acid acl.s witli great 
violence upon it, Ibnuing tlie following .substitution ]»roducts :— 

Nitrauisel . . (Vl^fNO.jO 

Dinitrani-sol . . < 

Trinitranisol . < K-/4 

All these form corresponding buses wlieii subjected to the 
action of reducing agents, such tis the sulphide of auimoiiiimi. 

When anisic acicl is heated for 15 hours at 125 ’in a .sealed 
tube with concentrated hydriodic ari<l it is re.s(>]vod into para- 
oxybenzoic acid and iodicie of methyl : — 

Cell^O, 4 III CH 3 T 4 

Anisic! llydriodic Iodide Para-oxybonzoio 

acid. arid. of aicLliyl. acid. 

(CWc 4 H- 

(SaytzclT, Bull Sor. Chrm., IHO l, i. l-Wbj 

Halts. Anisic acid is monobasie, and foriu.s with bases definite 
and generally cry stall izable salts. The salts containing the 
alkalis and alkaline earths are soluble. The others arc very 
sparingly soluble in cold water. 

Chloride, of anisylr, (l^lI^O^Cl (C.JljOfJ). This e.ompouiid 
is formed by the action of jientaeldoride of ])bosphorus njion 
ani.sic acid. It is a eidoiirless liiputl, hoi ling at 2 G 2 ''. Exposed 
to moist air it is rapidly deciimposed into hy<lrocljloric and 
anisii-, aciils. Ammonia converts it into ani.sainiile and .sal aiu- 
inoniac : — 

C8H,0.,CI 4 2 Nir, == C,ll,(),NJi, 4 N 114 M. 


N(CJI„ 0 )Tr,Cl 4 Nil, = N(fVH„0)H, 4 NII*C1. 

Tlydroi-lilnrafc! Ainniouiii. Anisuniino. Sal- 

t)f aiiisiuninc. amiiioniai;. 


AuLsamine ciystallizes in small needleii, which melt at about 
100 ’. 'J’liey an* soluble in water, alcohol and ether. Dianisa- 
miiu* lirsl uj>pearsiu the form of a tliick oil ; after somn day.*?, 
however, it elianges into erystalluie ]»late 8 . It is les.s soluble 
in water than auis imim*. li melts at 32h 

Both these alkaloidi? are jiowerful hase-s. Their liydrochlorates 
form cry.stalline coinpound.s with hichloride of [ilatinum. 

JSHfriMinir. ac d, C„H 7 (N(),) 0 , This bodis 

formed ly the uetion of liot and fuming nitric acid upon anisic 
acid. It is usually, ho\vever, prepared by boiling the oil of 
anise witli nitric acid (sp. gr. i’33) until the oily substance, 
which first forms, ha.s completely disappeared. The addition of 
xvaler cuiise.s the scjairation of ydlow ilakes of inipiiro nitranisic 
a?*id. This may bi; n.'iidered \piite pure by (!ombining it with 
ammonia and cry.stalliziug the uminoninm salt till it becomes 
perfectly while. The acid is then liberated by the addition of 
liydroeliloric acid to a solution of tlie ammonium salt. 

Kitrunisic acid (•ry.stalli/-es in small brilliant needle.s of a pah* 
yellow colour, which melt between 175“ and KsO , and on the 
application of a liigher teniperalure partly sublime. 

t'liloriue, bromine ami ordinary nitric acid have no action 
upon nitranisie. acitl. 

Nitraiii.sie. acid is monobasic and forms cry.stallizable salts. 
.'l)i/.siV aldrhydc (syn. liydride of anisyl), C^HgO., 

It i.s formed simultaneousiy with oxalic acid when oil of anise 
i.s subjected to the, action of nitric acid :— 


r,„ii,,u 4 

Oil of anise. 

+ 12(1 


= lyiA + 

Anisic 
aldi h\de. 

- + 


COHo 4 on.,. 
CUHo 

Oxidit; Walcv. 

fi<id. 


Cliloride of Amiaoniii. Aiiisamide. Sal-amiuoi 

uin.-ivle. 

{0^0,01 4 2 A 7 f, « L\,nfj,xn, 4 m/,ci) 

Anisic: nlcfihol, C„TrioO,j (bag//’,,/!,.). This is formed together 
with anisic acid W'hen anisic aldehyde is ex])o.sed to the action 
of an alcoholic solution of potash : - 

2 C.n,o, + Kilo = l;i],K(), + <’.n,„(v 

Anisin ITydnilu of Aiiisate Auisir 

iddoliyde. ]Hitusduin. of jiotiisslum. alcohol. 

4 A7>,7/a - -h 

Anisic alcohol crj'.stalliy.es iu brilliant white iu*edles, which 
fuse at 23® and dikil without ilccompo.sition at 2 .')() . It is 
heavier than waiter; under the iniliience of nitric jicid, it i.s con¬ 
verted lirst into anisic aldehyde and then into anisic aeid. 

Chloride, of aiiisalyle, OgHptXll Anisic alcohol 

ul).sorbs hydrochloric acid gas with great aviility and is couveiled 
into a colourless oil, wdiich is the. body in (piestioii. It i.s the 
hydrochloric ether of anisic alcohol. Ammonia transforms it 
into anisaniiue and dianisaniine. 

Amsaviiim. A mixture of the hvdrochlorates of anisamine | 
and dianisamino is obtained w'hen the chloride of anisalyle is; 


It is also funned by the uc.tion of oxhlizing ng(*nls ujioii anisic 
ulcoliul, as hits lieen already stated. 

Anisic aldehyde is a yeiiow liipiid having a burning taste and 
an Jiromatic odour. It Is sparingly .soluble in water but very 
soluble ill aleohul and ether, li boils between 253® and 25.5'’. 
In contact wdth air it is slowly cnnv(?rteil into arii.sic acid by 
absorbing oxygen. This change i.s very much hastened by tlie 
presi*nc(* of platinum black. Alcoliolic jiotash transforms it. 
into anisic acid and ani.sic alcohol. Like other ahlehyde.s it 
lurm.s a crvstalline compound with bisnljiliite of sodium. 

Avishifdramide (syn. liydrurc d’Azoanisyl), 

This compound is generated by the action of 
auiinnnia upon aiii-iic aldeliyde. 'i’lie re-action i.s analogous to 
that which i'ui ni.shes hydrobenzamide and liydrosalieylumide;— 


4 2NH, 

= N.,(C,H 30)-^3 

4 

3011,. 

A nidi Auuiionia. 

uldchjale. 

Anibliy<lramido. 


Water. 

/ 



\ 

^3( 

nA{c,,uo,y 

4 

6//aj 


Anishydramide presents itself in the form of brilliant white 
crystals, insoluble in winter but soluble in hot alcohol ami 
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ether. They melt at 120°. Heated for two hours at 170° anis- 
liydromide is transformed into an isomeric alkaloid which has 
received the name of anisine. 

(Bertagnini, Ann, Ch. rharm. Ixxxyiii. 128.) 

Anisine is a crystalline hotly sparingly soluhle in water and 
in ether, but verj’^ soluhle in alcohol. It has an alkaline re¬ 
action and a hitter taste. With acids it forms well*<letined and 
crystallizahle salts. 

CONSTITUTION OF ANISIC ACID AND ANISIC ALCOHOI* 

Analogy ivoiild lead iia to regard anisio ac.id as a diatomic and 
monobasic acid, seeing that it ccjiitaiiis three atoms of oxygen 
and is homologous with salicylic acid, which undouhtedly he- 
longs to this class. In like manner wc might naturally regard 
anisic alcohol as a diatomic alcohol or glycol, as it contains two 
atoms oi‘ oxygen. Inexorable ex])c*rinicut, liowever, does not 
endoJ’so those views. It lias not beioi found jiussibh; to ivjilace 
two hydrogen atoms hy other I'adiouls in either of these bodies, 
us would have been the case if tlu'y had ht eii diatomic, ireiice 
arose doubts with reganl to their eon>titu(i(Ui. The.sc doubts 
have, however, been (luite recently removed and their cmi- 
stitution (Iclinitively seliled by M. SaytzelV and M. Ijaden- 
burg, the former liaviiig traiisioriiu'il anisic aciil into ]»ai“i- 
oxybeiizoic acid ami iodide of methyl hy tlie action of hydriodic 
acid, and the latter having elVected its synthesis from ])ara' 
oxyheiizoic acid. (See the beginning of this arlicle.) These 
researches force ns to ri'gard anisic acid and anisic, alcohol as 
ethers; tlie former being an acid meth3dic ellier (methyl- 
para-oxyhenzoic acid) and the latter a metliylaleil glycol 
(inonoiiietliyl-para-oxybenzoic glycol). 

The following formuhe show tlie relation wliicli exists between 
these hodieB :— 

(Cyi.IJo t (-UJ.Ilo 

(COJlo (CilJIo. 

rani-oxyl>ouzoi(! Para-ox} tienzoic 

acul. gljcol. 

C„H„Meo j C.U.Meo 

COHo (C'llJIe. 

Anisic acid, .^nis.c ylycol. 

These formula) show fjuite clc.irly why anisic acid and glycol 
contain only one replaoi'able hydrogen atom in.stea<l of two. It 
is because the other hyilrogon atom ia already replaced by 
inethvl. 

ANbSIC ALOOIIOL (Anisiu Acid, E. S.(. 

ANISINE (Anisic Ac-in, E. (\ S.|. 

ANLSOL [Anisic Actd, R. (\ S.|. 

ANISYL. ITYUIIATE OE (Anisic Acid, R. S.]. 

ANNEALING OVRN. In the annealing of small articles of 
cast iron, the oven em])loyed is often too hot for tlie men to 
e.nter, and insutticieiitly funiished with the means for so regu¬ 
lating the heat as to net upon all the. articles in a jU’ojier degree. 
To remedy tliese, ilefects Air. Kenwiek, manager of the foundry 
at Messrs, llornhy’s, Grantliam, invented a new oven hi 
All the jiaekiiig is done i'rom without. The oven is circular in¬ 
side, iron cased with hj-ick ; there are t.wo fires on o[>posite 
sides, with ascending and (b“=ce,iuliiig tiues, which may he used 
togetlicr or singly, and may be made to direct the liaine, and heat 
in various directions. On the. Iloor of the ov<-u is a turiilable, 
with rails radiating from the eeiitiv, and conmmiiieating v. ith 
other mils outside. Small iron waggons run on the rails. Sand 
is placed in the waggons, tlien Jire-biicks on the sand, and iJien 
fireclay pots containing the ca-dings. ])y means of a handle, 
wheel, axle, rack, &c., six small iron waggons on the turntahle 
are controlled in such a way that any one of them can he 
brought opposite, either of the doors. There, is an inspection 
hole, lor watching the process. These ovens are adopted in 
several ivorks. 

ANODE, un upward way. In elcctro-chejnisir}/, the po.sitive 
])ole of a voltaic battery ; tlie in of the electric cun-ent, as 
distinguished from the Cathode, or v-ay out. 

ANOMIA, a congenital defect of the moral sense, being the 
counterpart of Amentia, when that term is .applied to the 
intellect. The wowl anomUi was first used hy Dr. Kiisli, of 
Philadelphia. [Insanity, E. C. vol. iv. col. 885,1 
ANOREXIA, loss of appetite. 

ANORTHObCOPE [ 2 £»etrope, E. C. S.]. 


ANTALGICS, remedies that relieve pain ; a synonym of 
anodynes. 

ANTHOKYAN, the juice of the purjde or sweet violet, e.\- 
prcAscd and treated ivith rectified spirit. It is used as a chemical 
test, to flavour li<iueurs, and to iiiaKe the synip of violets. 

ANTHRACITE, or hard coal, is now coming into use in some 
iron xvorks as a substitute for common coal in smelting. In 1868 
Mr. Blackwell introduced it with great success at the Yniscedwyn 
Iron Works in bouth Wales. A new blast furnace of a peculiar 
character w’us constructed, in which he smelted a ton of pig iron 
with 18 cwt. of anthracite—an unusually small proportion of 
fuel to ore. The plan is in favour in America ; and appears to 
he .suited for districts in wliich antliracite is found. Anthracite- 
iron is said to he good for making steel. 

AN TIB I Lions, a term ajiplied to [tills and other medicines 
which obviate or cun*, bilious symjttoms or disorders. 

ANTI-FRICTION ; ANTI-ATTRITION. In Anti-fiuction 
AV’hkkls, [E.C. vol. i. col. 874J, it is explained in what manner 
the friction of machinery, and the consiMiuent heating and wear, 
are le.ssened by interposing rollei's of small diameter between con¬ 
tact surfaces when in motion, so a.s to convert rubbing contact into 
Aol ling coni act. Apart from such complete arrangements, fric- 
' lion i.s often lessened by the use of wliat is called anti-friction 
nu fal for I'ubhing surfaces. Babhet’s anti-friction metal consists 
! of 5(1 till, 5 antinioni’, and 1 cop])cr ; Fenton’s metal has zinc 
i instead of unLiiuony; while other kiinls have lead, or pewter, or 
1 both, among the ingredients. It is found that different alloys 
! are useful, necording as the luacliinery is exposed to much fric- 
tnm, or to viohaii slioe.ks, or to great heat. Sometimes brass is 
covered uitli .a mere film of anti-friction ine.lal at the surface. 
Without the use of any special or separate inolaJ, the friction of 
luhliing snrf’aei's is much alleviated bv(!ertuin|)a.ste.s or pow'ders, 
such as the grea.se njtjilied to the wheels of ordinary vehicles, the 
yellow composition used for those of locomotives, and the com¬ 
position noticed under Anti-Attrition, E. C. (vol. i. col. 371). 
In 180(5, the Battersea Blumhago Crucible Company introduced 
anew and very ellicient kind of anti-attrition pow'der, applicable 
for lubrii'ating the cylindiTs of blowing-irngiiuis, for machinery 
I generally', for dusting iron and brass casting moulds, and the 
i moulds for Be.sseiiier steel ingots. Another kind consists of 
! linely-iliviued hreiriatite, liog's lard, and plumbago ; it is applied 
j with a hrnsh to tlie jiivobs and teeth of wheels. 

[ ANTIMONY. The usual inode of obtaining this metal from 
the Kulphnret is noticed in Antimony [E. C. vol. i. col. 374]. 
Dr.T. Richardson, of Newcastlo-on-Tyne, introduced a iiew'^ pro¬ 
cess ill 18():k Hard or slag lead is melted in a shallow metal 
[tail, and exposed to a current of hot air ; a dross comes to the 
surface, forimal of oxiile of antimony with a little lead. The 
lead, Inmeath the, dross, is rendered more soft and malleable 
h}’ the antimony being thus removed from it; while the dross, 
by further treatment, is maile to give up its antimony. 

ANTGZ(.)NE, the o]>posite of ar.uw!. The two (one as a 
negative, the other us a ]H)sitive, element) combine, according to 
j Schonhein, to form inactive, oxvgen. (OzoNK and OzONoMETER, 
E. C. vol. vi. col. I'dO.J 

A N E KES1S, A N11 R1A, suiijiression of urine, ap]died to cases 
in which, tlirough di.Hea.se of the kidney, no urine is formed. 
(Kidney. s, Di.sease.s ok, E. C. vol. v. col. .53,] 

ANVllj-BLOt.’K. Anvils are not subject to much variation, 
.as sujijiorts for metnl while licing haiuniered ; but the immense 
Weight of the. .«tcain-luimmersnow employed, and the tremendous 
nmiiientnin with which they come down iijion the anvil, render 
m-cessarv the use, of anvil-l'ilocks of vast size and strength, some 
of which are remurkuhle a.s exani]>les of casting in iron. An 
anvil-block weighing no less than 210 tons was cast at the Bolton 
Ji’on ami Steel Works in 18(17, and i.s snjmosed to be the largest 
casting at one ]>our ever made. It was almost exactly u J2-leet 
cube, and was ca.>t in an inverted po.sition, about Hi feet distant 
luirizoiitally from the jilace where, it ivas to he lixed. Two cupola 
furnaces were muployed for melting the iron, each 22 feet high 
by seviai h-et diamctiT. The blast, suiiplied by a blowing engine 
used for tluH Bessemer [irocess, was conveyed through a pipe 1.5 
inche.s diameter. A little coke and a little Bessemer scrap steel 
wei'C .n(lde<l to the iron. The mass, which wa.s about 11 hours 
melting, llmved into a mould of brickwork lined with loam. 
The loam was dug nwuy one week after the casting ; one month 
later the brickwork was dug aw'ay. By means of truunion.s ca.st 
with the block, and two massive brick walls on whicli they 
rested, the block was turned right side uppermost, ami then 
three powerful jacks adjusted it to its place. When in position it 
would have to receive the blows of a 25-ton Nasmyth steam* 
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hammer, falling nine feet, employed at the same worlts in ham¬ 
mering steel ingots. . 

AORTITIS, inflammation oftheaorta, or large artery of thebody. 
APERIENTS, a term applied to the milder ordcn- of medi¬ 
cines that act upon the bowels. 

APHONIA, loss of voic(?. 

APHRODISIACS, medicines or articles of diet which stimu¬ 
late the sexual appetite. They act, in all ]»robability, first on 
the kidney, and secondarily, by imparting an irritating quality 
to the nriiie, on the organs of geneniti(jn. .If efl'ective, the}’’ are 
proportioimbly dangerous. 

APHTHA, thrush ; a disease of the membrane of the month, 
to which infants and young children arc very liable. It is 
ascribed to the piescnce of a fuiigtnis or vegelable grow'th, ami 
is deflned as immldiness of the nincous membrane of the mouth. 

APNOEA, breathlessness ; a term now preferred to tin*, word 
mphyaia. as being more uc(Mirale, [Asciiyxia, E. C. vol. i, 
col. 612. J 

APOSTASIS, Apoatema, a prulce.tion or <‘levation; apjdietl 
in surg(iry to an abscess, oi‘ collcclion of joidtcT. 

APPENDIX, Aj)jiemlices, things jiddetj or attiicli<-d to others; 
a term used iji literature, in botany,anatomy, and othen-scicmecs^ 
to indicate additional or supjdementary ])art.s or organs. 

APPORTIONMENT, in rosjus't of time, 1ms been applied by 
statute (11 (Jeo. IJ. e. I.'); -1 & .^) Will, 1\\ c, 22 ; 6 7 Will. IV. 

0 . 71 ; 14 & lo Viet. e. 25 ; and 2d & 2-1 Viet. e. 15-1) to ixujts, 
rent-charges, uiinuities, jjerrsions, dividends, moduses, compo- 
sitiona, and other fixed periodical payments. As the j»ayiiients 
in question, made payable only at the end of a eerlain ])eriod of 
time, say, three months, si.\ montlis, or a yi*!ir, d(» not in the 
mean time accrue due, or until the very iiiomtml has arrived 
with which the full juniod (‘lapsed, tlu're is, at coniimni law, no 
title in any one to the exju'cted ])ayment, .and, llierefore, no 
right of recovery at any period short of that inonieiil. Tim eon- 
fieqmmcc of this was, in ninc-ty-nine. e.a,ses in the hundred, that 
serious loss fell on those, or tin.* re])rc*sentatives of those, whose 
interest in such j)('riodical payiiienls dejteiided on a lib' <»r lives. 

If the life dro[)])ed, siiy but an hour, or half an hour, before the 
full period had (‘hipsed, the payment tliat would have b(‘come 
duo some .few minuhis later, (lro[)])(‘.d with the life, and was 
entirely lost. It was this mischied'whicli the Legislature, by the 
various statutes referred to, intervened to cure. Rut as iu many 
other cases so it happened in this. In providing bu* an apjH)i- 
tionraent of tlio payment in jiroportiou to the time elap.setl and 
to elapse at the period of th(j deatli, j)artic,ular cases were dealt 
with in th(! gross, whilst the geiie.ral ujimuples of ilu; law alfect- 
ing tlie subj(!Ct were left untouched ; find it was found that 
chisBCs were overlooked, that, the heir liad got an .advantage! not 
intended for him over a man’s personal rejueseulatives, ami that 
all entitled to renU under oral demises were exelmbal from the 
benefits of appoi’tionim.iit. 

Jn this state of things the 3:3 & 34 Viet. c. 35 Avas ])as.s(‘(l. Jt 
enacts, sect. 2, that all rents, umiuities, cUvid(!ijds, and other 
periodical payments in Ihe iial.iire of income (whether reserv'ed 
or made payable under an iiisti'iiiueiit in writing or otherwise) 
shall, .like intiuesL on imuiey, he (■(jU'-idered a.s accruing from day 
to day, and shall be apjiorlionable in respect of time acc-ordingly. 
An ingenious device is lieic* adujilcd with happy eflect; a gene¬ 
ral prnicii)le is named for tlie ])urpo.se of acquiring the swee])ing 
compa.ss of its up])lical)ilitv. Accrual from day to day numts 
the fleeting uncertaiiilies of life, ami exposes no clas.s to disap¬ 
pointment by the blunder ol' a deb'clive description. This ad¬ 
vantage being attained, the I'llect of tlus princijile itself is evaded, 
it would hav(! bec.’ii mo.st injurious to nave enacted that rents 
and all the other jieriodical payments iilfected by the statute 
should ac.crue from day to day. A new distress could have been 
levied on the unhappy tenant every tweiity-foiir hours; a new 
writ of summons served every day for a new instalment of the 
annuity not paid. Life would htne been iiitolerahle under such 
a stcate of things. The statute, however, is, not that these pay- 
meiits siiall accrue from day to day, but shall be considered as 
accruing from day to day, that is, for the purposes of the statiih!, 
find shall be apportionable. So that, with a view to apportion¬ 
ment, the payments in question are to bi> taken us if they were 
accruing daily. 

To prevent any mistake on a matter of .such vast importauce 
to oui comfort in daily life, sect. 3 enacts that the apportioned 
part of such periodical payments shall be payable or recoverable 
at the time when the entire portion of which it foniis part shall 
become, or would have become, due and payable. So lar, there¬ 
fore, from giving daily rights of distress and action, the statute, 
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after speaking of accrual from day to day, postpones, the right of 
demand and recovery until the oirival of the usual or agreed 
period for making sucli payments. Section 4 preserves for the 
pei-sons thus entitled to an apportioned part thii same remedies 
at law and in ei^uity as Avould have been open for the recovery 
of the whole; hut it provides in respect of rents, with a pre¬ 
caution very evident for the qui(’.t and security of occupying 
tenants, lluit tin.' tenants ortho lands affected with the chaige 
shall not be iv-ortcd to, that the wJiole rent shall be payable to 
the iieir or .such other jierson as but for the statutes would have 
been entitled then'to; nud the apportioned part shall be re- 
coA'erablf! Iroiii him. 

It, rc'inains to iioiiit out 'wliat jjeriodiifal payments are included 
within the, statute. The general words of tin! enacting section 
are nmts, annuities, dividends, and other ])eriodica1 payments in 
the naturt! of imioine, wJiellier reserved, or made payable under 
an instnimeiit in writing or fttheni isc. 

I3v the 5th section, tile word “ fli'nls” iuclndi.'s rent-servicc!, 
rent-charge, rent-.seek, and also tithes, and fill jieriodical pay- 
nn'iits or ivnderiug.s in lieu of or in nature of rent or tithe. 

The word “ Annuities includes salaries and pensions. 

'i’ln* W(»rd “ Divith'iids ” includes (be.side.s dividends strictly so 
called) all puymeiit.s made by the name of dividend, Ixmiis, oj- 
(ttlicrwise out of Ili(‘ rcvi'uue of trading or other public coni- 
jianie.s, divisible between all or any of the members of sucdi 
respective eoiiijtanie.-;, wlu'ther such jiayinciits shall be URually 
made or declared at any lixed limes oi' othi'rvvise ; and all sucli 
divi.sible ri'veiiiie. sludl, for the purposes of this Act, be deemed 
to liave aceriied by tKiuaJ daily iiureiiieiit during and within 
the ]H‘rio(l for, or in respect of whiidi, the |)aym(‘iiL of the saim* 
revenue shall be declared or ex]»ressed to be made, ; Imt the said 
word “dividend*’ doe.s not include i)aynie.nts in the nature of a 
return or reimbursi'ment of capital. 

INdicies of a.ssuram.'.e of any d(',scri])tion are excepted from the 
Act, and alM>, all case.s, otherwiM' within it, wliicli are .subject t(* 
expiv.ss slijiulatioii against ap]>ortioiiin(*ii1. 

APVREXIA, Apyivxy, absence oJ fever. 

Ah^UA, wal(!r ; a term laigdy used in clieuiistry, medicine, 
and the arl.s, and variously (|iialilii‘d, us in the words, A. didillala, 

A. rxjiuy A. iojhaiit, A. viht, I’tc. 

AqUJARlUM, a. tank, cisierii, or vc‘s,si'l, c.ommonly made in 
jmrt, or wholly, of glass, t(.» contain afiuatic, plants, or animals. 
Aquariums on a large scale have been con,struc.l.tid to contain and 
exhibit both fresh water and marim' ])laiits and lisli. [E. C'. 
Nut. Hist. Div. V(.>]. i. col. 2W().) 

AQUEOUS, con.sisting of, or lurgcdy containing, Avater; 
ap])lie.d in cluniistiy and })harmacy l.o solutions and (‘.xtracts 
made, with water. 

AR.\CITNITJS, inllamniation of the, membrane Avhich imme- 
diah'ly invests tlie biain, and is known as the ‘arachnoid.’ 
[i'.UAiN, Di.seases ok, E. 0. xml. ii. col. 21)7.J 
ARBITRATION COURTS. In the ordinary course of 
trade and industry, an employer makes a bargain with the, 
employed in all matters relating to xvagos and salary. The, 
rate depends partly on the state of trade at tlie time, but more 
on the ,'u.^fnw or w.s-m/c Avhich gradually grows up in each depart¬ 
ment of indu.stry. Sometimes em])loyer.s combine with a view 
to keep down lliis rate ; while workmen form trades’ unions in 
' order to force it n[>. Strikes and lock-outs, wiLli their at¬ 
tendant. los.ses, heart-burnings, and distin bances, being too Ire- 
quent conseijiieiices of such struggles, search lias been, made 
ill various (lireclioiis for practical remedies. Partnerships of 
industry, in which tlie master and the xvorknien share the 
jirofits between them in certain ratios; and co-operative 
Kocictie.s, ill whicli there is no other master than the workmen 
themselves, are two of such remedies, proposed and partly acted 
on. But then? i.s a third, which does not dejiurt so much 
from the ordinary arrangements of trade, vi/., arbitration. 
Tills implies an adjustinent of wages by a fair consideration 
of all the circumstanc('s which alfcet them ; a free interchange 
of views between nia.slers and men on tlie.se points ; reference to 
an arbitrator, or to some, tribunal, of any matters in dispute ; 
and an understanding tliat the award or verdict shtdl be obeyed 
on both sides 

In Prance, Cnmeils di’. PnuVhommtSy established for this pur- 
Iio.se, have been in operation since 1806; supjilcmeiiteti in 
more recent years by Coim de Conciliation. In. .England the 
attempts in the same direction have been partial and unsye- 
teinatic. In 1825 an Arbitration Act was passed (5 Geo. 4, cap. 

96) for settling disputes between masters and workmen. Any 
such dispute xvas to be decided summarily by a juatice of the 
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peace, or by a referee appointed by him. If the parties preferred, 
theymiditfisBent to any other mode of arbitration ; and validity 
was to be given to the award. This statute failed in practice. 
Neither masters nor men wished to go before a magistrate, as if 
they were criminals; they did not like to refer a dispute to 
referees of whom they knew nothing beforehand ; and the work¬ 
men objected to magistrates who were in many cases manufac¬ 
turers, likely to sympathise with masters rather than men. 

Irrespective of legislation, particular trades, sometimes in 
particular jipalities only, have made trial of the ariutration 
wystcm. IineSU the lacc-inakcrs of Nottingham established a 
sort of court of agreement to prevent the further falling of prices 
and wages, both of which were, at that tinn* much depressed. 
The remedy proposed was to limit prodiU'tion by limiting the 
hours of labour ; but as some, of tlie em])Ioyer3 would not yield, 
tliey frustrated the plans of the others, and the scheme declined 
.'liter a brief trial. In IS.'h) the carpet-AviNivers of the North, to 
.allay the irritation c.ansed by combinations and strikes, estab¬ 
lished an annual ])ajliameut of m.asters and men. The nuisters 
sat in one room, deleg,ates elected by Ibe workmen .sat in 
another, IK) linns !uid iiOOU workmen being concerned in the 
matter. Each body, chamber, or “ house,’’ Avas ])reHhlo(l over by 
a ehairnian ; and the two chairmen Ava're the. elianuel of com¬ 
munication AvlierieveJ* any point of dillbrenee arosii. Tlie work 
to be done wa.s to settle a .scliednie of wages and priee.s, if 
jiossible to hold good for a year ; .and the result lessened the 
freipiency of strikes in the earjiet trade of Yorkshire' aiu!, Dur- 
Jiam, to wldeh counties this t radii ])arli.aineijt seems to have been 
euntined. In INIH the <:oal-Avln']»pers of IheTliames obtained, 
.after much agitation, ,an Act intended to raise their Avages 
throng]) the arbitration or intei'vention of the Board of Tivide. 
'Phe system under winch the luiui had sulfei'ed is noth ed under 
Co.AT, Thadk [E. (a vol. ii. col. iJDSj. The Act Avas rencAVed on 
tAVu subseiiuent occasions; but it AA'as gi-adnally found that a 
(iomimlsory de.li-'nuinat.iori fif Avages Avould not Avoi-k Avell in 
])raetice. About the ye.ar I son a dis]iute among tin*. Avire- 
Avorkers of iliriniiighaiij, .'tud soon afterwards uuotlier in the salt 
trade of (Ihe.shire, on tlie snbji'el of AA'ages, Avere .settled bythe ar¬ 
bitration of ]»ersons outside the respective tiwles. In 1851 the 
Stall'urdshire jiotters commeneed a ]ilan Avliereby, Avhen any 
dispute ahont Avagi's arose, a board or court avus chosen, three 
arbitrators by tin* iimslers and three bythe men ; the six elected 
an umpire, Avhose decision Avas regarded as l>inding on the. 
Avhole body of mastiu’s and men, niiu’ally, thongh not legally. 
Tlie plan Avas sulliciently sue.c.essful to meet with juvtty general 
.aecqitance in the trade. The shi])wrighl,H of Smiderland had a 
boanl of firliitr-ation liefore. the Crimean "NVai-; it AV'as composed 
of Jin e<pial number of masters and men, and Avas haiml useful 
in aiittling minor dis]mtes ; Imt it bec,jinie poAverless in a lieree 
.struggle for wages dm-ing the AA'Jir. 

The J/ondon prinleis liavi'foi-many years ln'cai accustomed 
to settle occasional di;-.]niles by tin* aid of commitb'es, eomj'osed ' 
of eijual nnmhers of masters ami men. In 18,50 a Court of I 
Arbiliatiou Avas established, but only Iavo eases Avere bi'ought 
under its eogni/.auee. In the last of these the ih-eishui of the 
arbitrator Avas “so e.ompletely o]t]>osed to the scale .and 
<‘UKtomH of the trade,” that tlie conijio.sitors “tvaild not a.ssent to 
it. ’ As a coiisefinence there was a long hiAA-suit, Avhicli re.snlted 
in favour of the men ; and from that time the court, by muliuil 
conseiil, fell info abeyance. The l.ast important ipiestion 
in the trade Ava.s settled ahout ihri'c years ago by the usual 
method of a committee of masters and men. 

As regards the sc'tlh'imiiit of the rate of Avages for a future. 
])eriod, long or short, ex]ierienc<* has tended to .sIioav that Avheu; 
the engagements lietAVeeii ni.aslers and men are mostly lor 
lengthened jveriods (as in the Stalfordshire jiott,cries), arhitrution 
is more practicable, than under the short engagement sy.stein ; 
and that Avhere there i.s an inequ.ality of Avages in the same 
trade, in diflerent localities, from wliati'.ver canst; arising, arbi¬ 
tration is not usually Hucce.«sful. 

.Masters and men, es])ecially the latter, have frequently .sought 
government or legislative aid to settle di.sjnites about wages. 
The .mbject has often been discus.sc'd in parliament; and at length, 
in 1856, a committee of the House of Commons was appointed 
‘^To inquire into the expediency of establishing equitable tri¬ 
bunals for the amicable adjustment of differences between 
masters and operatives.” The committee collected valuable 
information, and agreed to a report, in which—deprecating any 
attempt to give such tribunals u power of forcibly regulating 
wojges—they recommended the formation of “Courts of Con¬ 
ciliation,” more particularly in the large commercial, manu¬ 


facturing, and mining districts. This was to be done by 
remodelling the Arbitration Act of 1825, in the following 
way;—Ma.sters and men to appoint referees in equal number; 
the referees to elect a chairman unconnected Avitli either side; 
the chairman’s casting vote to be decisive in case of an 
equal division; the Secretary of State, on application being 
made to him, to license boards of this description; and to 
invest the board, by such licence, Avith power to decide and 
enforce all disputed questions between the masters and 
men on existing contracts. Many years elapsed before the 
recommendation.^ of the committee Avere adopted. Lord St 
Leonards brought the .subject before the House of Lords on 
.several occasions. Sometimes the masters, sometimes the men, 
demurred 1o his clauses ; sometimes the goverumenl, at others 
the luAV lords, viewed Avilh di.'^liiist. any poAver of fixing Avagea 
autlioritatiA'ely hy any such tribunals. At length, in 18(57, an 
Act was pa.s.setl (iJO & 31 Viet. cap. 105) for e.stabli.shing councils 
of conciliation ; the following is a summary of the provisions: 
Ma.ster.s and men, in a particular trade ami locaLty, may call a 
meeting, agree to form a council, giA^e notice in the newspapers, 
and apply to the Home Secret.'iry for a licence. The council, if 
' licen.seil, is to con.sist of nut le.ss than two nor more than ten 
masteis .and Avorknien, Avitli a chaimmii. The council must be 
formed within Ihiity tlay.g alter the is.sue of the licence. The 
conncil i.s to have poAAau- to determine (juestions submitted to it, 
and to enforce itsavvard.'?, after an application to a rnagi.stratc, by 
distre.ss, .mile, or inijnisonmeiit. But no council is to establish a 
rale i»f Avages or ])rice. of labour or Avorkinan.ship at AA'hicli the 
workmen .shall in liilure be jiaid. A <;oirmiittee of conciliation 
is to Im appointed by the (loimcil, to scittle minor disputes more 
quickly, by frimidly inti'rfio.sition belAveen the dia])ntants. No 
counsel, solicitors or attorneys are to In* alloAved to attend on 
any hearing before the council or the coinmitlee, unless Avith the 
consent of both ]>arties. 

The. tiniii has bemi too short to test the merits or demerits of 
this Htatute. It Avill In; seen that the poAvers of tlie. councils and 
committees relate rather to the jiust tliaii the future ; to the 
fads and inlerprelution of exi,sling agi-eements ratlier than to the 
future rate of Avages. There i.s fiii ojiinion in many quarters that 
the. coiiqndsory powers will seldom be sought, because they do 
not grapple with the matter on which masters and men are most 
solicitous. Brofe.ssor Stanley .levoiis (‘On Industrial Partner¬ 
ships,’ i860) ex]»iess(>s the ojiinion t.li.at “ Unless the councils 
arbitrate in the matt,or ol‘ Av.agi's and pri(e.s, they do not touch 
the chief point in di.sjmtt*; ami if lliey do not tix rates which 
Avill i>raclically be res])ectc(l .and enforced by public opinion 
upon the Avliole. trade, where is the use of their arbitration?” 
Throughout tin* discussions from 18.5(5 to 1867 many ch.angea of 
ojiinion took place among masters .and men .as to tlie de.sirability 
of inclnding jioAvers in the Act that would relate to Avages; but 
the laAV lord.s were generally against it. 

Me.nnAvliiie cases of smicessful avbilratioii are jirescnted every 
year, analogous to those' already mentioned, Avithout any aid 
fnini royal lieence or magisieniul poAver. Mr. Rupert Kettle 
(‘ Strikes ,aml Aibitrations,’ | 8()(;) states that during a dispute in 
the. huilding iradcs .at Woiverluuupton in 18(5.5, it was agreed to 
elect twelve delegates, si.x hy the nuusters and six hy the men. 
The tAveha! formed a committee or board, ami idectod a chairman 
to act as nmjiire. A thorough ilisciission of the points in dispute 
to(jk jilace., and an agreement Av.a.s arrived at Avhich both parties 
accepted. A similar agroemeiil tni another point of dispute wa.s 
made later in tlie same yiiar. In both of these instances the 
contention Avas, not about facts, nor about scheme.s for the, 
rnture, but sinqily concerning the interjirctatiou or construction 
of existing agreements. Another, however, in 1806, resulted in an 
agreement to hold good for a certain deiinite period. Mr. Pelkin 
(‘ History of Mixchine-AVTought Hosiery,’ 1867) gives an account 
of a system Avhich cuminenced at Nottingham in 18G0, nt a time 
of severe, struggle betvA^een masters and men. It was agreed to 
form a board or committee of fourteen immibcirs, seven to be 
elected by the masters, ami seven by the men engaged in seven 
dilferent branches of iiiacliine-wruiight liosiery work. So well 
did the system Avork that in 1867 all the fourteen members 
(including representatives of the large firms of Muiidella & Co. 
and Morley & Co.) signed a statement to the ellect that “ During 
the six years of its existence, no strike or lock-out has taken 
place, no personal attacks have been made, and no inflammatory 
handbills circulated. Never in the history of the trade has there 
existed 80 much good feeling betwixt employer and employed as 
at the present time.” In the management of this system the 
delegates (who are elected for one year) appoint five of their own 
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Ijody to form a committee ; tlie committee investigate eacli case 
U8 it arises; and if they eamiot bring ahout a friendly adjust¬ 
ment, they iiand the mutter over to tin; board collectivtdy, whose 
decision is final. 

Trade disputes have in many cases been referred to some one 
person outside the trade, trusted hy both part-ies, and recpiested 
to make an a\v/ird that sliall be h<*ld lending. The Earl of 
Lichfield has more than once acted in lliis eupaeity. On a 
recent occasion (February, 1871) ^Ir. T, Hughes, M.l\, gave a 
decision as arbitrator in a disputed (pu-stioii of wages among the 
iron-workers of the North ; lie awai’ded a certain rate of wages, 
to hold good until March, 1872 ; and the decision is said to have 
been to the entire satisfaction of both musterH ami men. 

Arbitration irihuimls, or “(Jours do Oonciliation,*’ exist in 
four or five foreign eonntries. They xvill be noticed under 
Conciliation, (Jdukts of, E. C. S. 

ARCAN UM, a seeret: a term in common use among the alche¬ 
mists to express the very e.sseme, or virtue of a thing ; and in 
the plural (Aiicana), still frerpiently employed, as wlieii vve 
say, the arcana of chemistry, of jtolities, &c. Among tin* older 
jdiysicians and pliurmacists, aratunm was used as we m)W use 
the word noslrwui. The alchemists ha<l many airaita t«) which 
they gave fanciful names : as A. <lnodical>nn, sulphate of potash; 
A. tarlarif acciule of potash ; A. coraliinvin, nitric- oxide of 
mercury ; A. cuthnikum, an amulet made of the roofs of jdaiilain 
and meadow salfron, of reputed eliieacy in felnilc* an<l pesti¬ 
lential disorders. 

ARCH (technical terms connected willO. Arclu's are circu¬ 
lar, ellijitical, parabolic, &e., according us the sotUt of the, arch 
is an arc of a circle, ellijtse, paraluda, &c. Kllipticul arches 
are either curved to true ellipses, or tliey ure more eommouly 
false ellipses, mudo up of three' or more circular arcs. Such 
arches are sometimes eulletl buskebliandh* (u/osv; dc pankr) 
arches. Si'gmentul arches are circular nnhi's formi'd by arcs 
loss than semicircles. Skew arches are those in which the axis 
or rentre liiui of the passage- under tin* arch is oblii|ue to the 
arch face, instead of being jicrpendiciilar to it. Two arclu'il 
ways intersecting form a groin. 1'he voussoirs (»f a masonry 
arai are the wedge-shaped stones (jf which (In* arcli-riiig is 
composed, the joint-s btiing jierpeiidicular t.(» the sollit of tlie 
arch. Looking at the arch in elevalioji, the sollit or under side 
of the arch-ring is called the iutrado.s, and tin* term e.vtrados is 
given sometimes to the- upper boundary of the. arch-ring, but 
more properly to the ideal boumlarv id' a mass of ma.soiirv 
resting on tlie arch-ring, and representing tlie loatl on the arch. 
The snamlrils are the two ii-regular spaces bidwi'eu llie urc.li- 
ring, the midway, and the abntmenl, or jiier. Tin* .‘-jU'ingings 
are the. surfaces of the pier.s or abutmeiils from which Ihe arch- 
ring commence.s, the course of masonry supjioriing the arch- 
ring being either Iho springing cour.se or the skewback. The 
liigUest part of the arch-riiig is the crown, and llie bigliest 
voussoir tlie keystone. Tlie ])art of flic arch-ring bi!tweeu 

S ing and crown is the Jiauiicli. A w.ill on the arch-ring 
?.l to the face of ihe arcli is termed a spuudril wall. The 
tiacking is a ma.s.s of masonry on the arcli-ring in the sj)andrils, 
extending some way up the liaunc.hes. lilxcept as forming 
part of the load it is neglected in examining the stabilitv of the 
arch-ring, because it is built uitli les.s care, and of iufi'rior 
material.M. The timher frames on which anhes are built are 
(Milled centres or centering. ((Junteiu no, F, ('.] 

ARCH (theory of the). For the jmrjioses of theory, arches 
may be divided into—(1) Hinged arches, or arche.s liaving a 
joint or cylindrical bearing at crown and springing. (2) Wui-s- 
Hoir arches, in which the arch-ring e.on.si.sts of wedge-shaju'd 
blocks, with radiating joint.s, wliich, tliougli actually filled witJi 
cement, are treated in tlieorv as if they Ibrmed actual jdane.s of 
division, (3) Solid oi’ elastic arches of e.ast or wrought iron. 
Arches of timher and brickwork and of rubble inasoiiiy are 
irominonly treated in the same manner as vnussoir arcdies. The 
difference in the theory of these classes of arches consi.sls in 
this, that w’ith hinges at the. crown and springing, the position 
and magnitude of tJie supporting forces are tleterminablc hy ele¬ 
mentary statics, and the 8tre.s.se.s in the arch are obtained witli 
facility. In unhinged elastic arches the, determination of tlie. 
supporting forces, and tlience of the stresses, depending on the 
elastic dMormation of the arch, involves the application of 
complex formulcD. Masoniy arches difler from solid arches in 
this, tliat, from the weakness of the joint material wlien llie 
arch is first erected, they are not capable of sustaining at an.v 
part a tensile stress, while*a homogeneous arch-ring may have 
one edge in tension and the other in comiiression, ns in an 


ordinaiy girder. Both masonry and timher arolies, from the 
want of homogeneity and union of the parts, rcqiHre a larger 
margin (if safety, and must be treated by simpler methods than 
iron arches. 

T. 77t«of>/ of arclm, either hinrfed at crown and springing, or 
so cnntitriictcd that tlieg may he treated as hinged arches. Arches 
are sometimes liingi'd at the springing, arid tliere seems no 
rea.soii wliy tliey slionld not be hinged at the crown. Such 
hinging reduce,s the. stresses due to change of temperature, and 
from the theoretical point of view has the ndv^age that it 
j renders the strt?sRe--i iierfectly definite and easy calculation, 
j In such a case, each semi-arcli-ring with its spaiidril and road- 



j way girder, forms a bnici'd frame, as in fg. 1; let Q, T be the 
j vertical and liori/.ontal reactions at H and T' at the other 
ahutnu'Tit; let x lx* iIk* half span and h the rise of the arch. 
Let P be any one of the loads on tlie arch (wlicllier jiavt of the 
weiglii. of iluj arcli or ni>t>, acting at a <li.slance ti from the 
abutment H. 1'licii llie sii])porting forces are given by the 
eijiuitions T = T' ; (j + (.)' — 2 1' : 2 .s (J' 2 Pa ; Th = 

y.'i - 2' P (.s' —U.I, whiM-e 2 implies the sum of all the loads 

for the vhole s|».iu and 2'the sum for the half sjian. At C the 
liorizontal and vertical lliriists are N' 'rand N" — (,> — 2' J*. 
'Dieii llie stre.'-.Ne.s ou all the braciiig-bars and segments of the rib 
jiiiiy be fuiind a.s for ordinary braced frame,s by what is known 
us the nietlio<l of sections. (Hankiiu', <!irU. Engineering; 
(hindard, Mrlal and Timher A rehex, Vroecedingx vf Inxtitute. 
("irlt Engineerx; Sliuiey on Etraiim.) 

Jdnix of rexixtavec anil prexxnrr. Tn the treatment of un¬ 
hinged arches niiich n,s.sistance is derived from the. cousidi?raliou 
of the two liiie.s lliu.s mimed )iy Canon J\loseIey. (Consider the 
semi-arch ///;. 2 ; that Ki'iiii-arch h niuiiilained in place by the 
iliru'4. P, at the crown, and tin* reaction at the springing. 



Let W„ Wj . . . be the weight of the voussoir.s and their 
load.s, acting vertically at the centres of gravity of each mass. 
Prtiduce Pj to intemevt Wj; combine with W/hy the parallelo¬ 
gram of iorccs, and let P^ be tlui resnltanl; then P, ia the 
thrust acting on the joint 3 4. Similarly, if P^ ia the leaultaiit 
of P, and W„ P 3 is tlu^ resultant thrust on B 6 . Join the 
points Aj, A, . . . where the resultant thrusts intersect the 

joints to which they belong. Then Ai A^ is the line termed by 
Canon Moseley tlie line of resistance, and b^ continental writers 
the line of pressure. If two points in the line of I’esiatance are 
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knn-vni, Pj can be found as in the cose of the hinged arch, and the 
line of resistance drawn. If neither two points in the line 
of resistance, nor the magnitude and point of application of 
are known, an indefinite number of possible lines of resistance 
can be drawn. If the voussoirs are infinitely thin, the polygonal 
line Ai A- . . . becomes a continuous curve. The line 
Ax BB„ mrmed by the intersection of the directions of the 
pressures, is the line termed by Moseley the line of pressures, 
and this line for infinitely thin voussoirs becomes the curve of 
pressures. The curve of resistance ami curve of pressures are 
two distinct lines, which may depart more or less widely from 
each other in an arch with radial voussoirs. They would 
become identical in an arch-ring divided into an infinite number 
of thin vertical lamelhn. The line of pressures again is identical 
with the funicular polygon or curve of bending moments 
[Graphic Statics, E. C. S.] for the same distribution of loads. 

11. Theory of an arch of incomprcxdble voussoirs. Since a 
masonry arch is very slightly deformed by the action of the load, 
it has occurred to many writers to treat the aroli as composed of , 
incompressible blocks. If such an arch is stable, two eouditions , 
must be fulfilled. (1.) The line of resistance 11111*^1 lie wl)olly 1 
within the arch-ring, for if at any joint it falls outside the con- | 
tour curves of the arch-ring, the arch will give way at that joint, 
by the revolving of one part of tlic arch on the edge of the joint. 
(2.) The directions of tlu: pressures at each joint, or, wduit is the 
same, the tangents to the curve of prossiu'es, must make, witli 
the normals to the joints, angles less than tlu* angle of repose of 
masonry on masonry, for otherwise the arch will give way by 
the sliding of one part on another. In general there is no 
danger of sliding in masoniy arches, and tlie first condition only 
requires to be considered. Now, in all symmetrically-loatled 
arches, the thrust at the crown, which must be known before the 
line of resistance can he drawn, is horizontal. To determine its 
magnitude, Canon Moseley originally proposed a principle, sin¬ 
gularly useful in some of its apjjliealions, and known as the 
principle of least resistance. Apfdied to the arch it furnishes at 
once the condition, that, of all the pressures wliich can be ap])lied 
at the crown of a semi-arch, (lifl'eront in their amounts and points 
of application, hut all consi.stent with the stability of the semi- 
arch, that which it would sustain from an equal semi-arch is the 
least. In other words, the actual tlirust at the crown of a sym¬ 
metrically-loaded stable arch, is the ininiimun liorizontal thrust 
consistent with stability. If we grant that tliis principle maybe 
applied to a structure of inct/mpressible blocks, then in the 
hands of Dr. Scliefller, of Bjnnswick, it has furnished a comidete 
solution of the problem of the rigid arch, whether symmetrically 
and vertically loaded or not, Assuming that the former is the 
case, then tlie following general pntperties are true of lines of 
resistance. Let Q be the horizontal thrust at the crown of an 
arch ; W the weight of that part of the arch between the crown 
and any given joint. If Q-~0, the line of resistance will inter¬ 
sect eacli joint, at tlie point where it is cut by the direction of the 
value of W wliich corresponds to tliat joint. For infinitely thin 
voussoirs, the line of resistance becomes a curve (D E 3) 



with the vertical through the crown for an asymptote. Every 
other line of resistance for a finite value of Q corresponding to 
any point of ^})lication C at the crown, will intersect D E F H 
at the points E G in which it is cut by the horizontal through C, 
and all parts of the curve IK L corresponding to that finite value 
rf between the curve D F li and the horizontal through 

n 1 • without changing its point of application 

C, a thiTd line of resistance may be drawn, which will also cut 
the previous curves in E G, and will lie wholly between IK L and 
Ibe horizontal through C. On the contrary, if Q be diminished, 
the new curve will he between I K L and D F H. If retaining 
Q of the jaine magnitude, its point of application is raised or 
mwered {fig. 4), the enrve will be raised or lowered throughout. 
Thus the curve corresponding to Ox, will cut D F H in Ej Gj, but 
It will have no point in common with I K L. If we vaiy 
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the magnitude of Q and its point of application simultaneously, 
the new curve may cut I K L. But it it cut it in any point, it 
will cut it in all points on the same horizontal line, and at those 
points only. From these general principles, Dr. bchetUer deduces 
a criterion for the line of minimum thrust consistent with stabi¬ 
lity in any given incompressible arch. That line, which he 



assumes to be the .actual line of resistinee, either touches the 
xtnidoa of the arch-ring, or cut.s it at the crown ; ciither touches 
the. intrados, or cut-s it at the springing ; the point in which it 
touches or cuts the extrados is above that in which it touches or 
cuts the inti-ados, whether following or preceding it, in going 
from crown to springing. The line, of nia-vinium thrust consistent 
with stability tonche.s extrados and intrados, or only cuts the. 
intrados at the crown, and the extrados at s})ringing, and the 
point in which it touchc.s or cuts the extrados, is below that in 
which it touche.^ or cuts the intrados. All possible lines of 
resistance consistent with stability have their points of applica¬ 
tion at crown and springing between the points corresponcling to 
maximum and minunum thrust. To find the line of minimum 
tlii'iist, draw a line on tlie assumption that the. tlinist at the 
crouTi is applied at tin? top edge of the crown joint and the inner 
edge of the springing joint. If Mint curve lies wholly within the 
contour curves of the arch-ring, it is the line of resistance. If it 
pass twice through the thickness of the arch-ring, and cuts either 
intrado.s or extrados, in any other yjoiiits than at crown and 
springing, no line of resistance consistent with stability is pos¬ 
sible. If it cuts intrados or extrados, or both, without passing 
through the thickness of the arch-ring more, than once, tne true 
curve of resisiance will touch the contour curves of the arch-ring 
at tliosc points where the first drawn curve jiassea to the greatest 
distance outside them. And, kinuviug those points, the magni¬ 
tude. ami point of application of the thrust at the crown can be 
found. 

Thus, on Dr. Sclieffler’s theory, the line of resistance for an in¬ 
compressible arch is determined. To ascertain wliether an 
actual andi will he stable, la* considers that in any arch of more 
<»r les.i elastic luiiterial, the actual line of resistance must he. nearer 
the axis of the. an h-riiig than in a similar incompressible arch, and 
must correspond to u greater thrust at the crown. Having drawn 
the line of resistance for any given arch, as if it were, incompres¬ 
sible, he examines whether an augmentation of thrust at the 
crown tends to make the line of resistance approach the axis 
throughout it s whole extent; if so, the actual arch will be stjble. 
If not, 1 hen he. imposes the condition tlmt the arch-ring shall 
have, such a depth that it is possible to draw a line of resistance 
in the middle half of Uio ring. 

III. Theory of the arch depending on the determination of the 
linear arch for the given loading. If any flexible string bo sup- 
porte<l at its two ends, and loaded with weights, it will assume 
a polygonal form known as the funicular polygon for the given 
loading. If the loading is continuous, the form of the string will 
be a curve sometimes called the equilibrium curve for the given 
loading. The stress in the string is simple tension. If we 
replace the string by a scries of rigid rods, giving them the same 
form as the loaded string, they will bo stable if erected as an 
arch, and similarly loaded ; and the stress in them will be simple 
compression. The ideal curved incompressible line, which 
would be in equilibrium under any given distribution of loail, is 
also called the linear arch for that loaX The fi)rm of sucli a cu rye 
is known for ceitain simple cases. For instance, the linear arch for 
a load of uniform intensity per unit of span, would he a parabola. 
That for a load of uniform intensity per unit of length measured 
along the arch would be a common catenary. In all cases the 
curve of bending moments [Graphic Statics, E. C. S. J is a linear 
arch suitable for the load to which it corresponds. Many \yriter3 on 
voussoir and elastic arches have sought for conditions of stability 
in the relation of the linear arch for the given loading to the 
form of the actual arch. For instance, the arch may bo so con- 
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structed that tlie axis of the arch-ring, or the line through the 
centres of gravity of its normal sections, is the equilibrium curve 
or linear arch for the given loading. Generally, however, the 
arch must he circular dr elliptical, and the loading varies at 
different times. In such cases, we may be content if the linear 
arches, corresponding to all possible modes of loading, lie within 
the middle third of the depth of the arch-ring. For analytical 
treatment, the linear arch presents advantages over the line of 
resistance, and M. Yvon Villarceau has furnished differential 
equations for determining the linear arch and the variable thick¬ 
ness of joints of an arch of equal resistance, BubniiLU?d to a fixed 
load. In ordinary cases, the condition that a linear arch for the 
given loud should passthrough the middle third of tin; areh-ririg 
<loesnot much difier from the coiidilion, that a ]iosRible line of 
resistance drawn by Scheiller's nietliud should be contained in 
the middle third of the arch-ring. 

IV. Theory nf thf. diiHlir. nrch. To deLermine the position of 
the curve of pressures, which in the solid arch may he taken to 
he idiiiitical with the lim* of resistance, Professor (hilinan, of 
Zurich, assumes the i)riuci]>le that of all curves of pressure which 
can be drawn within the suhstariee of tin; areh-ring, the actual 
line of pressures is that which sf) a])])roac!ies the .axis of the arch 
as to make the stress on tin; most straiiu’il edge a minimum. Py 
trial and error a curve fulfilling this condition .ap])roximately can 
be drawn. Then th(‘.str(*ss on any section can he thus obtained. 
Uesolve the resultant stress J* on any section into a normal ]»res- 
snre Q, and a tangential in’essure, 11. L('t j' be the <listance. from 
1 ho line of pressures to tii(‘ centre of figure of the se-ctiou ; a the 
area of lh(! section ; I its moment of inertia ; d the distance of i 
the most strained edge from tlu* curve, of pressure or point of 
tipplicjition of P. Then the intensity of sln.*ar on the section is 

ii' and the greatest loiigitudhuil strea.s is 



The stress so ol>tainc<l can, however, bo considered only as jui 
approximation to the trntli. I’ln* strict aiutlyfieal treatment of 
tlie elastic arch is a jntdjlem id’ tlie greatest eomjdexily, in the 
solution of which some ])rogres,s has l)cen made, ('rin* reader 
may consult Proh'ssor llankine’s l■irl/ I'.niti/inrniij; J\l. l’»resse\ 
Stahililfi lira il(nnd/'nrf.iovn; i)a|)ei’s on the ICtfiiilihriii/n. nf Arched 
liihs^ by Mr. J. II. ('otlei’ill, in the Philosnphiml j\liiint::inc for 
and a paptir bv IM. (Jandanl in tlie I'mceedivya of the 
Institute of Choil Kmiineers fur 1870.) |Pi5iDUE, E. (!. and 
R. C. S.] 

ARCHiEUS, beginning, origin, or source ; a term invented 
by Paracelsus, and much in use among nlcheiiii.ds and jdiysieian.s 
to indicate an occult cause. Van llehmtnt g.ave the name of 
tirchmns, or s-plritur. arrhrnis, to an intelligent jwincijde of life, 
governing the body ; others used tlie same tenn in reference to 
the universe, of which it was both maker and prc.server. It is 
the amina of Stahl, and miima tnundi of Pla1.o, 

ARGHEION ('Apxdov), ill ancient (ireece a council-house or 
public building belonging to the magistrates. In Athens the 
term was appnqiriated sjiccifically to the archive otlice, or 
building in which the state documeuls were kept. fAucuiVE, 
M. C. vol. i. col. non. I 

ARCHPRIEST. There were originally two kinds of arch¬ 
priests : the one, urban, was the snjn'iior of a community’, and 
ultimately became the “dean” of the see ; the other, rural, w;us 
the superintendent of a eonfined district, and is now reja trsented 
by the “rural de.an.” The duties of the urban arehjiriest were 
to pre.side as a delegate from the bishop over the city cleigy; to 
take charge of widows, orphans, and pilgrims; to act for his 
bishop in matters of juvisdictiou ; to leceive the confessions of 
priests ; to administer saci’ameuts and celebrate marriages within 
the cathedra^rccincts; and to exercise ejiisoopal powens during 
a vacancy. Tnis kind of archpriest generally beeame in alter 
times the dean and provost of a cathedral chajiter, but occjision- 
ully the title w’as retained abroad and in this country also, ns in 
the case of Dunbar, where the archpriest wa.s the ilean’s junior. 
Ulcomhe, co. Kent, and Haccombe, Penkvvell. and some other 
places in Devonshire, were the seats of colleges for archpriests, who 
were, however, subordinate to the ordinary and the archdeacon. 
The class of rural archpriests is mentioned as stipendiary dele¬ 
gates or vicars of bishops and nrchdeaeons in oausi-s-ecclesiastical. 
According to the canonists, tlic Parochus, or town iucumbciit, 
and the rural archpriest difer in name alone. 

ARCUS SENILIS, a white opa^ne circle round the margin 
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of the cornea, appearing in old age, rarely as early as 30; 
shown by Mr. Canton to he caused hy a deposit of oil globules, 
and believed to accomi^any and indicate a like deposit in other 
organs of the body, such as the liver and heart. 

ARDOR, a sensation of burning ; a term used in pathology to 
designate this kind of pain, as in the expression, ardor urince. 

ARENA, the central open space in a Roman amphitheatre in 
which the combats of gladiators, wild beasts, &c., took place. 
Its name was derived from the sand with which it was strewed, 
in order to absorb the blood of the victims, and to afford a firm 
1‘onthold for the combatants. [AMniiTiiEATRE, E. C. vol. i. 
col. 294.] 

AREOLA, a little circle or spot. In vegetable physiology, the 
n.ame given by llrown lo an opaque spot in the cells of plants. 
Since called the cijlohlast, and .applied also to animal structures 
by Schleiden. The pink or brown circle which surrounds the 
nip]de, and undergoes ccitain characteristic changes in pregnant 
women. The iutlunied circle wdiich .suvi-ounds pimples and 
pustule.s, jiH in cow-|)nx. 

ARFOLAR TISSUE, the synonym of cellular tis.suc. 

AREOMETER, or AKyEOMETEll. Nicholson's instrument 
i.s described under llYimoxiKTnu (E. C. vol. iv. col. 76ii). Mohr’s 
areometer is a gl.ass tube, containing mercury, sealed hermetically 
at both ends and made heavy enough to sink in any liquid. It 
is sus])ended from a tine ]diit!nnm xvire, and its weight in air 
being known, it is weighed in water, tlie loss of course represent¬ 
ing tlie weight of an eipial volume of water. If the instrument 
be, now 'Weighed in another Jiipiid tlic weiglit so found, deducted 
from the, original weiglit, gives tlie wi-ight of tin; same volume 
of the liquid. Dividiiig the iveiglit of tin' volume of liquid by 
the weight of the eijual volmne of waler, the specific gravity of 
the liipiid is obtained. 

AlRlENTARll, in ancient Rome, the private money dealers 
and bank('r.s,as distinguislx'il from the, vtevsarii or money dealers 
appointed by the stati*. 'l.'he argenturii, like the mensarii, had 
their shops, stalls or banks round the forum, where they changed 
foirigm for Roman roin.^, n.vcived dcposil.s, and made payments. 
Thev formed a eidlegiuni or guild ; their number was limited by 
law,' and t heir books were required to lie. kept with great aceuraey 
and produced in tlie courls as evidence in actions at law. [llAKK; 
Rakkkhs, E. vol. i. col. 82(>. J 

ARtU'll.ASbl 1)ES. or ‘’Silver Sln'eld-Bearer.s,'’ a division 
of lln; IMiieedonian ]>haian.\, so called from their shields, wliiclx 
wm-e colored uilli silver ]>lating. ’I'liey wi>re instituted by 
Alexander the Great, and InOd in great honour. After his de.'ith 
they passed into the .service, of Antigonns, and Aiitiochus also 
had a guard of tlie siune. At ii later time the. Emiieror Alex¬ 
ander Severu.s h.-nl a similar guard. The .silver tetradrachms of 
the king.s of Maci'don have tlu’ir obvense in the shape of the 
silvm- sliii’ld.s of this guard. Those, of Antigonus Guiiatas, b C. 
277- 23.9, have a head of Tan and seven stars in coiupartmenta 
on the border, tho.se of Philip V. the head of Perseus, and the 
later one.s of tlie Uonuin ])rovince. a bust of Artemis. 

(Plntarcli, Ktimni. 13; .lustin, xii. 7; Curt. iv. 13; Polyb. v. 
79 ; Lamprnl. rit Alex. See. .10). 

AIUMASIM, a liyjicrborean people of mythical origin, and 
in connection xvilli tin; myth of Apollo and the Aina/.ons. They 
were said, like, the Gy do] is ami Graia', to have only one eye, 
but are not so iviu’cseuted on Avorks of ancient art, where they 
appear as men, AA'caring caps, dad in tunics, and armed Avitli 
swords and lunated shieUfs, conte.uding with Gryphons for the 
])Os.-ivsioii of gold. Some siipjio.se tliey were a warlike peojile, 

' iiiliabjiing gold ivgions in the Ural, Altai, or desert ol Kolii. 
'I’he mvth seems ti' have been derived from Asiatic sources and 
art, and they seldom appear in Avorks of Greek or Roman 
art. The Ariiuaspi Avere the subject of a poem called ‘The 
Arimaspeia,’ written hy Aristeus of Procone.so8, and are men¬ 
tioned and alluded to hy ancient and modem poets. 

(Herodot.iii.lH),iv. 13,17; Strabo, xi. 107; Gerhard, G^rwcAwc/uj 
Mythol. IIS'?; Jmprontc dTnst. 13; Campana, Ojicre in Plast. 
78-81.) 

ARMATURE, from armatura, armour. The mode oi.arm/mg 
the loadstone, or natural magnet, is described under Magnet, 
E. C. The iiioveahle piece; of soft iron which is used to connect 
the en<l.s of magnets is culled either the armature or the keeper. 

ARMOUR-PLATES. Tlie Emperor Napoleon III. gax’c the 
first- stimulus to building armour-plated A’cssels during the 
Crimean war. Floating liatteries Avere constructed at that time 
botli by the English and French for service against the Russians^ 
These batteries were not completed in time to be of much use 
during the Avar ; a few of the French batteries were used at 
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Kinbiim. These batteries were composed of iron plates three 
to four inches thick, bolted to oak about two feet thick. The 
launch of ‘ La Gloire ^ by the French and the sulwquent study 
of this subject by the English artillery and engineers have given 
much information on the subject of penetration of iron armour 
by sliot. The French General Puixhans had pointed out many 
years ago that iron must become some day ol great importance 
as a means of deibnee. Each successive improvement in artil¬ 
lery, which enabled guns to throw shells of large size containing 
considerable charges of powder, showed that vessels could not 
exist under a heavy fire of such slndla, as their sides would be 
torn up, and the crew between decks killed by splinters of 
shells and wood. In former days two vessels" engaged one 
another with solid shot, and an enormous nnnd)cr of shot were 
fired without much damage being dom.' on either side. 

Indeed, during the long war between England and France not 
on& ship, French or English, appears to have been sunk in 
action. In an action that took place between the *Foiidro)'ant^ 
and ‘ Guillaume Tell,’ aud which lasted two hours and a half, 
the two vessels were quitt; close, the anchor of one touching the 
rigging of the other. During this c.lose conflict the ‘ Foudroyaut ’ 
fired 

1200 32-pf)uii(Ioi- shot; 

1210 24-}joun(l('r sliot; 

118 18-pounclor shot ; 

200 r2-pouml(’r sliot ; 

and yet the ' Guillaume Tell ’ was so little damaged that she was 
afterwards taken into the navy (as the ‘ Malta’). Tt'is not ten) 
much to say tliat 100 shells from even the old 8-inelt gun (now 
obsolete), fired vvitb percussion fuzes, M'ould have sent the ‘Gail- I 
laiime Tell’ to the bottom. All artillerists and engineers have 
vied with one anolher, tlu* former to increase the destructive 
power of sliells, the latter to kc'ep them out of ships, it being I 
evid.oit from the elfects of these missiles that naval actions j 
would bi! far more destructive* and Ijloudy than heretofore. I 
This was further demonstrated by tbe destruction of the ' 
Turkish licet at Sinope by Tlussiaii shells; and it became a 
iiKittm’ of paramount importance to eibtain such a description of 
vcs.^cl as would bo invulnerable to sludls, 

A great many experiments were tried at Woolwich, Ports¬ 
mouth, and Slioehnryness, to determim! the best form of shield to 
resist artillery, such as tlm old ()8-poumler smooth-bore gun and 
tlie 15()-poiinder rilled gun. Space does not allow of all these 
experiments being described. The following are among the 
more remarkable ;— 

A target, reprt'sentiiig the side of the famous ship ‘Warrior’ 
(the lirst iron-clad mun-of-war built by the English), was con¬ 
structed. This target, wliich represented exae.tly llie midship 
section of the vessel, was coniposetl as follows :— 

The ribs were 2 feet 1 inch to 2 feet 3 inches apart, and It) 
inches deep, made up of A inch web ami L irons, 4 iiielics X 
'ri inches X ^ inch ; outside tliem came the sheathing of ^ inch 
l)lates : and outside this again there were streiigLhcning j)ieces of 
.§iiich plate, covering the Joints of the urmonr-plates ; then came, 
9| inches of teak timbers laid horizontally and 7if inches laid ver¬ 
tically, protected by tlie large armour-plates 44 inches thick, 
toiigiKjd and gi’ooved on tlieir edges, and held on by 14 inch 
bolts passing through everything in the proj)ortion of one bolt to 
abunt :i| feet supeificial of the ship’s sidi*. The target measured 
21) fetit by U) feel. 

The target was struck l)y l.'i (kS-pounder shot, and 6 20l)- 
pounder shot. The armour-plates were sliglitly cracked, hut 
the sheathing of tlie ship 4vas uninjured. The target was again 
exposed to a much heavi»*r trial, being tired at by 13 Ihll-pound 
shot, tired with GO pounds of powdei’. These shots pem*trati-d 
the annour-])lates, but diil little damage beyond making a hole ; 
in neither case did tin* shot i)enetrute, nor was any injury done 
to the interior of the ship. So long as guns did not exceed the 
size used against this target, it seemed to act perfectly, and to 
fulfil the conditions required for resisting shells; ami as one. 
inagnilicent ship on this principle had then (18G2) been con¬ 
structed, all that was requisite seemed to be attained. But guns 
were rapidly made of increased size uud power, and a target 
similar to the one above described was completely penetrated, 
and an entire armour-plate blown off by subsequent experi¬ 
ments with larger and more powerful artillery, llie ‘ Warrior ’ 
target was succeeded by the ‘ Minotaur’ target, which was nearly 
the same, but with the addition of 1 inch of armour-plate, 
making the armour-plate 5^ inches thick. This target was com¬ 
pletely jiciietrated by 160-poiinders, with steel shot The ‘ Bel- 
lerophon’ target, the next tried, was composed of 6 inches armour- i 


plate, 10 inches of timber, and an inner skin of H inches, with ribs 
and stringers to support and strengthen it. This target resisted 
very well; it was not penetrated by the 160-pounder rifled gun 
at a range of 200 yards, although the plate was cracked and the 
inner skin was bulged. This target was, however, subsequently 
penetrated hy the 3lX)-poimder gun. A more resisting target was 
recniisite. For this purpose the * Hercules’ target was designed ; 
ana as this vessel is tlie most powerful iron-clau afloat, and as no 
gun of power sufficient to penetrate it has been yet produced, a 
full description of it is here given. 

This target was 18 feet 2 inches long by 8 feet high, and its 
face consisted of two very superior rolled iron plates made by 
Messrs. Canimel and Co. of Slicilield, each 18 feet long anil 4 feet 
wide. One of these plates was oiine indies thick, the other 
ciykt inches thick ; the former weighed 11 tons 11 cwt., the latter 
10 toms C cwt. This aniionr was backed by 12 inches of timber 
laid horizontally, in which were horizontal stringers of angle iron, 
12 inches by inches by ^ inch. The above was extra to the 
side of the ship, which was U- inches thick, in two | inch plates. 
This side or skin was supjwrted by the main ribs of tlie ship, 
which were 2 feet apart. Eacli rib wa.s 10 indies deep, and was 
composed of angle iron, 10 inches by 3^ indies by inch, and 
two angle irons, 3^ inches by .34 inches by g inch riveted to it. 
The spaces lietween these ribs were filled in with timber 10 
inche.s thick, idaced vertically. This timber formed a packing ; 
at till'; back of it was the inner skin of the sliiji, inch thick, on 
a second liaiiievvork of ribs 7 inches deep, and composed of angle 
iron, 7 indies by 3 inches by 4 inch, with an angle iron 3 inches 
by 3 inches by inch, riveted to it. These inner ribs were 
jil.icfd so a-! to conic lialf way between the outer ribs. The 
enormous power of Ibis target is best shown by comparing its 
weight with that of funner ones. The ‘ Warrior ’ target weighed 
311 lbs. per foot siiperiiciul ; tbe ‘ Beileroplioii’ target, 393 lbs.; 
and the ‘Hercules’ target, GK7 lbs. in the heaviest part, and 
040 lb.s. in tint lightest jiortioii. Many shots were fired at this 
target; the effects protliiced by some of tluisemaybe here given. 

A cylindrical shut of steel 300 lbs. weight, with a charge of 
46 lbs. of jjowder, was tired at tlie target; it made an indent in 
the 9-inch ])late 8’ol indies deep ; and then jumped back 16 
yards from the target. No ilamage was clone inside. 

The target wa.s tired at with the most powerful gun in the 
world, the 13-iuch gun, or GOO-pounder. The shot was a steel 
one, weighing 573 lbs., 17 indujs long, and propelled by 100 
lbs, of powder. It buried itself in the target, 3 or 4 inches of 
its eud ])rotruding. Gnc rib was broken, the inner skin bulged, 
ami the heads of some* rivets broken off. 

After this the target was fire<l at with a chilled iron shot 
weighing 577 lbs., and the same charge of powder. This stnick 
the target just above the last, ])enctrated it completely, breaking 
one rib, bulging otiiers, and tearing up the inner skin, the shot 
itself breaking up into numerous small bits. In only one in¬ 
stance was this target jHinetrated, and that when two shot struck 
almost at the same plact*. The ‘ Hercules,’ so far as her sides 
arc cone.cnied, may be assumed to be perlectly safe from shell or 
shot. 

it will be observed tliot the gradual development of armoiir- 
platfs, and the conseiiucnt increase of the power of the artillery 
re(piirite to pcm-lrate them, has placed ships and batteries on 
shore ill a completely novel position. During the Russian war 
no vcsM'ls dared to approach close to a fort. If the W’-cakeat 
of the armour-plated vessels \vc have described had attacked 
such works as those at WebasLopol, her guns would have rapidly 
destroyed the works, wliih; she would have escaped scatheless. 
Hence, iron has had t(> be largely introduced into land de¬ 
fences IFoUTlKlt.ATION, E. C. !S.J. 

8ucb is a very brief outline of a few of the chief experi¬ 
ments that have lc<l to the conatructiou of our most perfect 
war-vessels. Ce tain laoad facts have been established. These 
are that the penetrating elfect of all projectiles depends on 
their via viiu or masa multiplied by the square of the velo¬ 
city ; and that in comparing the elfecta of two similar steel 
shut on ttu armour-plate, it liaa been found that the eflect was 
the Buiue, provided the striking energy wa.s the same; and 
this did not matter, whether this ener^ be the result of a 
heavy shot with a low velocity, or a light Slot with a high velo¬ 
city (within certain limits); that the wst material to make pro¬ 
jectiles to penetrate armour-plates was chilled iron, and the best 
form of head was the “ ogival ” form; that the best material to 
resist rifled projectiles was soft wrought-ii’on, and that the resist¬ 
ing power was much increased by backing with timber ; that the 
resistance of armour-plates to punching was nearly propnrtiornl 
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<o the squares of their thicknesses ; that a solid plate 7 inches 
thick presented a resistance to penetration as compared with the 
same flxickness in two and tliree equal plates of 69 : 67 : 63 ; and 
that the weak portion of all the targets above described was the 
bolt-holes. 

ARMS, BREECH-LOADING. The advantage of a breech- 
loading weapon is great rapidity of fire. It is evident that a 
man wJio can fire twice as fust as another he is opposed to, has 
twice the number of chances of hitting ; in fact, he is in the 

usition of being armed with two rifles, with this difference, that 

e lias to carry only one. 

Many forms of breech-loader liave been jiroposed at various 
times. * The first forms of breech-loader introduced into tlie 
British army were for cavalry use, the difficulties of muzzle¬ 
loading being so great as almost to prevent a cavalry soldier 
loading on horseliack at all. 

The best form of breech-loader that was proposed up to the 
year 1861 was undoubtedly that on the Westley-Richards system. 
It is accumte, and its breecli arraiigenients are simple and easy ; 
but it requires a cap to be used with it, and the difficulty of 
putting on a cap is very great; indoi'd, the difficulty of putting 
on a cup in cold weather, the cluinre of losing tin* cap, or the 
cap getting wet, rendered tins breech-loadiT only half as effective ! 
as it othei w'ise would lie. Wli(;n Euro])ean annies were re- ' 
armed with rifles in tlie year 1854—56, the I’russian .army alone 
adopted the breech-loading svstoni. The I’rnssian neeale-guu 
was well known to European nations, but was ri'jected by all 
other nations lor the same reasons that militated against the in¬ 
troduction of any breech-loa<ler. 

These reasons were:—In an effective breech-loader the car¬ 
tridges must caiTy with them as an integral jiortion (forming a 
component portion of the cartridge), the igtiiting part. This 
was deemed far too dangerous to allow of svicli cartridges being 
carried in the field. Breech-loading urims are mure delicate, ami 
liable to injury than others ; and it was considered that in action 
the soldier would lire (;ff his ammunition too rapidly. 

The astonishing success of the I’rnssian army in the Danish 
and Austrian wars turned the atleiiLioii of all governments to 
breech-loaders. Numerous e.xperiments were consecpiently tried 
to ascertain if the explosion of one cartridge in a barrel or keg 
M'oiild e,xplode the others. Strange to say, it w'as found that 
such wais not the cast*, ft was found tliat the Jiietallic ca.se 
round the cartridge jm'served it <|uil.e efrectually from ignition. 
All iron cylinder was filled with 7<K» cartridges, a quarter of a 
pound of powder in a paper case was placed in the ctnitre : the 
whole was screwed down into the cylinder, and the powder 
tired, bursting open the cylinder, but not e.vploding one of tlie 
cartridges. This fact having been satisfactorily established, all 
nations au.\iuus to put their armies on a footing of equably with 
that of Prussia eugeily sought to obtain the liest form of breech¬ 
loader, We propose to give a short account of the chief breech¬ 
loaders in use. 

T/ie Needle-Gun is a hroecli-loader on what is termed the slide 
principle. The hrecch-hlock slides hackwurd.s and forwards in a 
groove ; the block conbains the needle, which is held hack by a 
catch, and on pulling the trigger it is released, and, penetrating 
the base of the cartridge, it ignites the fulminate, which is at the 
base of the bullet. 



Fig. 1.—Prussian Ncodlo tUui. 

This rifle, which is the most celebrated arm in the world, is 
perhaps the worst. The action of the breech is slow ; and the 
needle easily gets bent or broken, in which case the arm is | 
useless until a new needle be supplied. 

The gas is not effectually stopped from coming out of the 
breech, everything depending on tlie exact fit of the block into 
the barrel, and even if this fit be perfect, every time it is used it 
tends to deteriorate. This so often happens, that the Prussian 
soldier, owing to the escape of gas, is compelled to fire from 
his hip. 

The ammunition is very rude ; the bullet is egg-shaped, and 


embedded in a wad of papier mfich<S, which takes the rifling, the 
bullet itself never touching the barrel ; the base of the wad 
contains the fulminate. When the rifle is fired, the needle has 
to penetrate the powder and strike against the fulminate, the 
charge being thus i^ited in the front. 

T/lc Chassrpot Rifle. This breech-loading arm is the invention 
of M. A. A. Chassepot, who was a viewer in the arms factory in 
Paris. Tlie Chassepot is simply an improvement on the needle- 
gun, and the chief improvement consists in the closing of the 
I breecli by a disc of india-rubber. This disc is composed of thin 
layers, the two outer ones being hard, the centre being soft and 
elastic. This disc, a a, is attached to the front of the breech¬ 
block, and i.s held between tbe breech-block and a flange on the 
needle-case. Wlien the explosion takes place, the flange of the 
needle-case is driven back on the india-rubber disc, causing it to 
expjuid laterally, and so hermetically closes the breech. 

The sketch shows the rifle just as it has been discharged, the 
needle, -a, having been forced forward into the base of the 
cartridge, and having exploded it. 



Fig. 2.—Chassepot Brcoeh-loadiug lliflc. 


In loading the arm, the finger-piece, is drawn back ; the 
action of this is to comiiiess the sjiirul spring wound round the 
rod, r, and so draw back the nei'dle, n, within the sheath nr 
needle-case. Tht‘ bieech-bult is then tunied from right to left, 
so as to open the breech. The breech-bolt, whicli slides over the 
spiral spring, is then drawn hack, and tlie needle-case withdrawn 
from the breecli ; Ibis allows the cartridge to be inserted. The 
rever.se operjitioii closes the breech, and the arm is then ready 
to be <li.stliarged. 'Phis i.s eircetod by pre.s.sing the trigger, 
which by its action on the lever, releases the wring, the 
needle plunges forwaixl, and the arm is discharged. One of the 
most ingenious portions of the ana is the action of the screw or 
pin, p. This fits into a slot in the lireceh-hlock. There are two 
sncli slots, the firing slot and thti safely slot. When the breech¬ 
block is (nnud so that the screw tits into the safety slot, the 
arm is lockeil; in fact, this corresponds with a half-cock. 

The arm can only hts discharged wlie.n the firing slot is oppo¬ 
site the screw, p. The weak points of thi.s arm are undoubtealy 
the spiral spring, and the india-riihher disc. The former, how¬ 
ever, all breech-loading arms work with ; th(‘. latter, practice has 
shown to be much more effective, and less liable to destruction 
from wear and tear than would be supposed. Each French 
soldier carries a little tin case, containing a spiral spring, two 
needles, and an india-rubber disc. 

The kpencer Rifle. During the secession war in the Uniteil 
States various klnd.s of rifles were tried. Amongst these were 
the Remington and Peabody, but by far the most celebrated 



Fig. S.—Speneer'a Repeatiog 

was the Spencer rifle. This arm, which is a “magazine arm,” 
was much used during the wnr, and it gives a more rapid fire 
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than any other arm. The cartridprea are contained in a long 
tube wliich is inserted into the plate at the heel of the butt. 
T^e cartridges are pressed forward by a spring into their place. 
The action of the lever, a, throws out the cartridge-case that has 
been used, and allows one of the cartridges to he pushed forward 
by the spring, 6, into its place. 

This rifle tires very quickly, hut it has many disadvantages. 
It is complicated, apt to get out of order, and the action wmch 
closes the breech sometimes fails, in which case the tube con¬ 
taining the cartridges is driven backwards into the shoulder of 
th^erson using the weapon. 

The Snider Rife. When the British Government determined 
in 1864 to arm the whole British infantry with breech-loaders, a 
very important question arose as to which of the many kinds 
of onus should be adopted. Very shortly before this date the i 
whole army had been armed with the Enfield rifle, which in ! 
every respect was the very best muzzle-loading rifle any nation 
had put into the hands of its troops. Without being a very 
accurate rifle, it was eufficiently accurate for the purposes re¬ 
quired. A soldier does not require a match rifle. It he, had 
one, in the confusion of an action, exposed to a heavy fire, hur¬ 
ried, wearied, and confused, he could not avail himself of its 
accurate shooting. What is wanted is an arm that will drive 
an effective and accurate fire into an tuiemy’s masses. This the 
Enfield rifle was quite qualified to d(t. All that was required 
was to have a breech-loader that should 1)(! as good a rifle as th(i 
Enfield was; and as brccch-loading arms were, required to bo 
put into the hands of the troops rapidly, it was determined to 
convert the Enfield into a breech-loader. The Government, after 
deliberation, determined to effoci this conversion on the Snider 
principle, and, strange to say, this system turned out to be u 
very old one, there actually being in the Tower of London arms 
of Henry VIlI.’s date constructed on this principle. 

1o convert the Enfield into a breech-loader the lock was left 
unaltered. A portion of the breech of the rifle was removed, 
and supplied with n shifting block, the c.xplosion of the gas 
alOfecting the cartridge-case only, the duty of the block being to 
keep the cartridge-case in its proper position. 



Kiy, 1. Siiiilor lliile, 


a is the breech-block which hinges on the slde-piii, 6, and is 
kept in its position by a small spring stud ; c is an arm wliich, 
when the breech-block is drawn back, lays hold of the base of 
the empty cartridge case, and withdraws it. The breech is 
opened by a thumb-plate, d. The small stud, e, is driven into 
the base of the block when it is closed. 



The ignition is effected by the hammer striking against the 
plunger, a, contained in the nipple, which is thus dnven forward 
on the cap conttiined in the cartridge. ' 


j a, Fig. 6, is the cartridge in position ; d, the breech-block: 
' 6, the plunger, which, when driven forward, enters the base of 



the cartridge at c; c is the spring-stud which holds the breech¬ 
block in its ]>lace. It will he ^served that the chamber or 
seat of the cartridge is slightly larger than the bore. When the 
rifle is tired, the bullet is thus forced to hake the grooves of the 
barrel. 

This rifle is very sim])le .and very effective, and j)erliap8 one 
of the best, if not the very best military breech-loader ever pro¬ 
duced. It has worked well in all climates, New Zealand, Abjfs- 
sinia, India, and Cunadiu But it has some great faults. The chief 
of these is, that its security <lepends almost entirely on the car- 
trhlge. If the ammunition be good, it is safe ; thus it is the 
exact reverse of the iieedle-guu, which depends entirely on the 
accurate fitting of the breech. It is cmite evident that both 
the breech and the cartridge, should fulfil their share of the duty, 
and that the safely of the arm should depend on neither alone. 

After many trials with many arms, the coimnittee appointed 
to proj»o«e the best des(’rq)tion of arm for the seiwice generally, 
decided on a compound arm, viz., one in which the barrel was 
on the Henry principle of rilling, and the breech arrangement on 
the Martini system. The two combined give what is termed the 
Ihnry-Mariim Rife, which is to be the arm of the Britisli 
soldier for the future. 

It is manifest that one of the most important things in a mili¬ 
tary rifle is that it should have a low trajectory. By this is 
meant that the bullet, wla.-n filed at u considerable range, shall 
not rise far aliove the ground. The advantages of this are 
obvious. If the direction in wliich a rifle with a low trajectory' 
is fired is a correct one, although the range may be wron^, it 
will hit the object aimed at (a man) somewhere, whereas if it 
have a high trajectory, it will pass over his head. 

If a Bnider-Enfield rifle, with a bore of *577, is fired at a man 
supposed to be 500 yards oil, at 92 yards from the muzzle of the 
ritfe the bullet will pass over his head, and it will only again 
strike him at 438 yards from thib muzzle ; that is to say, that if 
the man fired at be beyond a distanci*. of 92 yaids, and within a 
distance of 4.‘i« yards from the muzzle when the rifle is fired, he 
will escapi!: the Snider-Enfield with a -577 bore having a high 
trajectory. Witli a Henry rifle with a bore of *45, tne man 
would be safe at u ilistunce beyond 123 yards and within 390 
yai-ds from the muzzle ; or the dangerous space to infantry is 
mcreased by using the Henry rifle by 73 yards. It is evident 
that this is a matter of gi'eat importance. Suppose a man stand¬ 
ing at 396 yanls from the muzzles of two rifles, one a Snider, the 
other a Henry, both aiming at the man as if he were 500 yards 
off, the bullet from the Henry rifle would kill him, while that 
from the Snider would he flying three feet above his head. 

The Henry rilling is polygonal, with seven sides; the angles 
are broken by ribs, whicn make re-entering angles, and the twist 
is unif orm, 1 in 22. A sketch of the Henry rilling is here given. 
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The penetration of the Henry bullet is much greater. It 
wJU penetrate 14§ elm planks, half an inch thick, at the same 
range that the Snider will be stopped by similar planks. ‘ 
The Martini breech is much simpler than the Snider, being 
composed of 27 parts os against 39 in the Snider ; the lock and 
breech'block forming one piece of mechanism in the Martini^ 



while they form two distinct parts in the Snider. The rifle has 
no liammer, and is ea'^ier to ])rotect from wet or damp. 

TJie sketch, Fig. 8, shows the rifle ready to load. The hreech- 
blouk, a, is hollow, and contains the striker; it is hinged at the 
point 6; when it is opened it strikes against the extractor-s|)ring, 
c, which works the e.Ktrnctor, d, wliich jerks the empty cartridge- 
case out of the barrel. The rifle is then ready to load. A cart¬ 
ridge is inserted into the btirrel at d; the lever, E, is shut up, and 
the rille is then in the position shown in the next sketch, Fig. 9. 



The tumbler, /, here keeps back the striker, g; when the 
trigger is pulled, the tumbLei--rest, Ii, is moved I'onvard, the 
tumbler is released, and the striker acting oia the cartridge, the 
rifle is discharged. It will be seen that this rifle has no half- 
cock, the act of closing the brecich cocks it. This is to a certain 
extent a disadvantage, but it is ])artiaUy obviated by a locking- 
plate, I, which shuts into a groove in the tumbler-rest, and jne- 
vents the piece going oil' until it is removed. This locking-plate 
is worked from the side of the breech, just above the trigger. 
This rifle can fire twenty rouiuls in one minute and two seconds, 
and is the most coinphjte and effeclive weapon ever jiroposcd to 
be put into the Jiands of a ]jrivate .soldier. 

ARMY", ENGLISH. The history of the English army during 
the last 20 years is a very instructive one. It mark.s the gradual 
re-action ujion the nnny of the numerou.s iiolitical and social 
changes that have taken place in the country generally. Up to 
the year 185*1, the army was regarded as an in.stitution entirely 
under the Crown, that is to say, that the command of the army 
wa.s vested in the Ciown as a portion oi its j)rerogative. The 
Mutiny Act laid down clearly that the keeping of a standing 
army was illegal and contrary to the Jaws of England, but that 
as it was requisite to maintain an army, the, assembled Parlia¬ 
ment allowed the Sovereign to keep one lor one year, and the 
number of men to bo kept uj) Av^as then defined. Thu.scach year, 
if Parliament neglected to pa.ss or refused to pass the Mutiny 
Act, the army simply became dissolved, and thus the Parliament 
exercised control over the Sovereign. 

When the Crimean war broke out (185.5), the army wa.s 
organised as follows. The cavalry and infantry rvere under 
the Commander-in-Chief, who was the representative of the 
Sovereign, and e.xerci.sed the functions of tlie latter as com¬ 
manding the army. There Avas a Parliamentary oliicer, Secre¬ 
tary at War, who moved the estimates for the cavalr}' and 
iniantry in the House of Commons. The artillery and engineers 
were commanded by the Master General of the Ordnance, 
AA'ho Avas a Cabinet Minister, and the scientific militaiy 
adviser of the ministty of the day. The Master-General Avas 
as.sisted in the supemsion of the material of the army by a 
board, termed the Board of Ordnance, which AA-^as composed of 
the Surveyor-General, the Store-Keeper General, and the Clerk 


of the Ordnance; the latter was a Parliamentaary officer, and 
moved the Ordnance estimates in the Home of Commons. The 
whole of these functionaries vacated their appointments when 
the ministry changed. The militia and yeomanry were under 
the Home Secretary. 

TJie reasons for these arrangements were that the Sovereim 
might command tlic army, and that Parliament might retain the 
control of the scientifle portion, the artillery and engineers, and 
also of the con.stitutional amy, the militia, Avhicli was governed 
b\’' the Home ^Minister, acting through the Lords Lieutenant of 
the various counties. 

The disasters of the Crimean Avar produced some very great 
changes. A tiecretary of .States /or War Avas appointed, who is a 
Parliamentary ollii er, and Avho has complete control over the 
whole army; the militia Avere removed from under the Home 
Minister and jjlaced under the War Minister ; the whole of the 
Ordnance Avas broken up, and the military command of the 
artillery and engineers avus given to the Couimander-in-Chief, 
Avho occupied a certain undeliued position, being in some respects 
independent of the Secretary of State, and in some respects 
under his command. 

When the attack on the Emperor Napoleon TIT. was made by 
Orsini and his associates in 1858, and certain French oflicers 
proposed .nn inva.sion of England, the regular army in England, 
being considered too small for defensive purpose.^, a great number 
ol patriotic people, enrolled themselves as volunteers, and what 
i.s termed the A’tdunteer army was formed. This force noAV 
amounts to about 150,tK)0 men. The Government provides arms 
and a certain small capitation grant, the great hulk of the c-\peiiHe 
being borne by the volunteers themselves. Thus the army, as at 
present constituted, consi.sts of three, distinct portions: the 
regular army ])eriiuinently p,ml)0(Ued, Avhich provides the garrisons 
for India, and the various colonies; the militia, wliich is the con¬ 
stitutional force of the realm, and wliich is embodied for 21 
days each year; and the volunteers,—the tAA'o latter being under 
the Lords Lieutimants of the counties, 

Meanliiue, the Duni.sh and Austri.'ui Avars, and still more the 
collapse t)r French military institutions, have demonstrated 
that sonnMhing more than a regulai- army is required in a 
country, and men's minds A\ere turned to examine the Prussian 
systeiii, which has now been more or less .'idojited in all Europe. 

The basis of this .system is that all the, citizens of a state, must 
serve a certain time in the regular army, and when trained they 
are ])ussed into certain reserves, termed in Prussia the “ Lancl- 
AA'ehr” and “ Landstiirmthe i)bjeeL of this arrangement being 
to give the country the poAver, in case of need, of huA’ing an 
enormous force of tmined soldiers rcaulv, the regular army 
being the school where sncli men an*, trained. It is now the 
cu.-loiii in England to cull the militia and volunteers the “re¬ 
serve force.s tliis, however, is a misnomer, ns it is quite 
imjiossible under (:xi.stiiig arrangi.'mcnt.s to call on either to till 
uj» the ranks of tlu* regular army. Both of these forces are, 
([uite independent of, and have no connection with, the regular 
army. Hence, Avheii oliicer,s or men leave the regular army, 
their services are, lost to the State, in.stead of being retained by 
being drafted into the reserves. The recent disa.stcrs of France 
(liS7<»), Avhich huA'e .shown clearl}’^ enough the great disadA'antage 
Avliich a country, triniing only to a standing army, labours 
uniler Avlien it has to encounter a nation Avhich by a proper 
sy.stem of reserve.s can throAV an enormous number of trained 
men into the held, lias induced ino.st men in England to turn 
their attention to the .subject, and it is likely that some system 
by Avhich the militia and vulunleer ftjrces may be linked to the 
regular army Avill he adopti;d. That is to say soldiers, instead 
of being enlisted for a long ]>enod, Avill be eulisti d for a short 
time only for serA’ice in the, rank.s, and will then he passed into 
the, militia or reserve, from whence tliey may, if requisite, be 
drafted into the line regiments to lill up the gaps produced by 
war. Such a system })Ossesses many advantages. By its action 
the army ceases to be nn inslit id ion apiu-t from the nation, but 
becomes as it Avere knit into its very being. The Avords “ Con¬ 
stitutional Force,” so often applied to the militia only, must 
cease to bear reference to that force, and must rel’er to the Avhole 
aimy, Avhich must become entirely under Parliament. These 
change.s are slowly and gradually taking place. Separated from 
Europe by the sea, England can aiford to have a smaller army 
than other poAvers, hut it is absolutely requisite tliat she should 
have a reserve of trained men to meet any attack tliat may be 
made on her. 

It is very difficult at the present moment to determine what 
the stren^ of the various Ettropean oxmies really is, all 
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beinj? more or less in a transition state. But it is believed that 
all the creat powers can, or shortly will be able to, place under 
arms all the male population up to the^ ago of 37 years, the 
active army, or that of the first lino, being composed of men 
from 20 to 25 years of age, the reserves embracing the other 
ages. 

ARQUEBUSADE, a French word signifying good for the 
wound of the arquebus. It was made of mint, sage, mugwort, 
&c., distilled in wine or spirits; and was called by several 
names, as j 4. vuheraria, A. sclopitaria, A. catwpxdtarum. 

ARREST OF THE PERSON, either upon mesne process, 
or upon final execution in civil cases, has ceased to be the law in 
this country. A more remarkable event in the progress of our 
civilisation as a people is scarcc.'ly possible. A greater contrast 
than tlie present state of the law on this question presents, to 
what has hitherto been the practice of the superior courts at 
Westminster for huiidi’etls ol years, is hardly conceivable. It 
was still a fact, in the second year of the Queen’s reign, that 
every action for tlie recovery of a debt, or money deniaiul, in 
the courts at Westminster, coiumeneed with the arrest of the 
defendant. The defendant, upon bis arrest, was expected to put 
in bail to answer for his going on with the Jiclion. This was 
called arrest upon mesne ]w<.)CPss, and was abolished by tbe 1 & 

2 Viet. c. IJO. The woul uu^sne disliiiguislu'd it from arrest 
112)011 linal proeess, or in e.seontinn, as it was sometimes called. 

Execution against the 2 )erpon of the unsuecessful party to the 
action was always in the oi^tion of' his opponent. It might be, 
and in fact sometimes was, pnd'erred li r ])urposes of reveng)*, or 
to gratify malice, iiotwitbstamliiig tbe debt or demand might 
have been levh’d of the goods and chat teds of the victim. A 
rnpias ad satisfaciendum was issia.sl ; tin* debtor was taken in 
execution ; and if he could not be long held in pwison, at least 
the dishonour of being S(*nt llnn-e was inflicted iqxm liim. But 
where the creditor w’us equally reU'iitless the debtor was not 
always so Ibrlunate ns to have the means of jniroliasing his 
escajie. The sum might be large ; but if it was paltry in 
amount, it was e( 2 ually powerful ugiiiiist the penniless to enable 
the ruthle.s8 creditor to tynnmi,ie. The day tiuit the prison door 
opened to receivi', llu' victim in execution was the beginning of 
sorrow, the first gloom of years of inqn'isoiimeiit, it might be of 
a life-long incarceration. 

Early in the reign of ber l\Injesty (7 k 8 Viet. c. 9G) 
arrest in execution for sums not exceeding 2n/. was abolished. 
On that occasion, allbougU the progress and I'mr.-^ing of the 
measure had been pojinlar, yet, when it. had become law, 
there prevailed throughont the community a feeling, not 
the less real, although it was exjuv.ssed with jocosity, that 
sonic safeguard of the sociiil system had been removed. But 
the easy worldi/g of the sy.sLem went on and became easier. 
The prisons, however, contained many jiuor debtors still, who 
had passed half a life-time there, and never ought to have been 
con lined for an hour. Ryx^cial provisions to meet their case were 
intiV'ducecl into the Bankruiit Laws. At length the. greater 
prisons were cleared. Those Bastilles of England, wliich were 
filled upon motion of merely lu’iviite creditors, the Mnrshalsea or 
King’s Bench Prison, and the Fleet, have been thrown down 
and ■s\ve 2 it away u ith all their mourn fill history. ^ Flel.'i,’one, 
of the monuments of English jurisiirndem’c, remains, ami ever 
will remain, to remind jiosterity of the jirison-housu of one who 
could have served liis generation with abilities, leniTiing, and 
wisdom, such as would have adomed thi; bar, tlie bench, or tlic 
senate, but for an inhuman system that enabled a private 
enemy to shut him up to rot in jail and to ]ierish from among 
men, and from the memory of man, his name a blank, and his 
historj’- unknown, and his living energies lost to the peojde 
auu)ng whom he was born. This is an illustrious instance of 
the operation of a system which has been maiutained in Eng¬ 
land for more than 700 years down to our own day. 

At length, by the 32 & 33 Viet. c. G2, s. 4, it is declared that no 
person shall be arrested or imnrisoiied for making default inpay¬ 
ment of a sum of money. Tne enactment, cited here in its very 
terms, is to be praised for the brevity with which it is expressed 
in ydain, intelligible language. It is universal in its application 
to the civil jurisdictions of every order throughout England, 
giving a new complexion to the law of Debtor and Creditor 
every where throu^diont the country, and sweetening, let u.s hope, 
that relation by infusing into it an honourable spirit to be at¬ 
tested henceforth by honest and upright and ingenuous dealings. 

Of cctume, to this general enactment there are some excep¬ 
tions. Exemption from liability to imprisonment is not to apply; 
—1. To n default in payment of a iienalty, or sum in tho nature 


of a penalty, other than a penalty in respect of any contract. A 
penalty attached to the breach of a contract, is merely another 
name for damages, and had this not been excepted from the ex¬ 
ception, the effect would have been in great measure to repeal 
the general enactment. Penalty once more resumes its original 
commonly understood meaning, as .something awarded by way 
of punishment. ^ Consequently default here would be escape, if 
imprisonment did not follow to sustain the legislation ana the 
judicatures of the country. 

The ‘second exception is of default in payment of any sum 
[•ccoverable summarily before a justice or justices of the peace, 
die veiy intention of the Legisiatnro being, in such instances, 
f not penal originally, at all events to compel payment by 
Ill prison inent. 

The third exception is of default by a trustee, or person 
acting in a fiduciary caiiacity, and ordered by a court of e(\uity 
to p.ay any sum in liis possession or under liis control. Trusts 
would cease to be executed if the Court could not enforce per- 
" rmanceby attachment of the person of the trustee. 

The fourth exc<q>tinn is of del’ault by an attorney or solicitor 
.11 payment of costs when ordered to pay costa for his misconduct 
18 such, or in payment of a sum of money under order made 
igainst him us an officer of the co’art. 

The fifth exception is of delault in payment for the benefit of 
uvditors of uny portion of salary or incoiuo under order of a 
>>urt of Bankru 2 )tcy. 

With regard to all tliese exccjitions the imprisonment is not 
,0 continue longer than one year. Ainl, gmierally, the section 
is not to affect any jiulgment or order of any court for the pay¬ 
ment of a sum of money, excaqit in the matter of the arrest and 
imprisonment of tho pe* son. 

Now that, by the foregoing section, airost in execution upon a 
judgment is abolislied, tbe question arises how judgments or 
orders arc to be enforced, so that the 2 )laintifr may gather the 
fruits of liis action. The 0th section enacts, that any court may 
commit to prison, for a term not exceeding six weeks, or until 
payment of tlie sum due, any person making default in payment 
of a sum of money due from liim in j)ursiiance of the judgment 
or order of any eoinpeleiit court. Let it not bo supposed that 
this is a return to the former order of tilings. Formerly, any 
jiarty who had obtained judgment was entitled at Ids own opiiou 
to issms execution against the pi'.rson. Morc'.ovm*, once com¬ 
mitted to prison in execution, there the unhapi)y victim must 
renuiin ; his dis<.*liarge Irom custody would liave been a satis- 
factitm of the, judgnnmt, and no execution for the debt and costs 
under it could be afterwards issued agidnst tlie I'lctrsou or his 
2 )roi»erty, unless Ids discharge had been obtained by violence or 
fraud. 

In respect of tbe pre.scnt enactment, the following tilings are 
to be observed ;—First, it lias now cea.sed to be an arrest in 
execution ; imprisonment under Ibis Act is not a satisfaction or 
extinguishment of tlie debt, demand, or cause of action. Second, 
it has become u j)nnitive iniliclion for delault. Third, tins 
arrest is no longer in the option of the parly ex dehito jiistiticc. 
Fourth, it is now a jiower nqiosed in the discretion of a judge. 
This judge may be a judge! of the su])(*rioi‘ courts. If he be a 
judge oJ‘ an inferior court, or his deputy, lie is required to 
exercise this 2 X)W(!r by an order made in open court, and show¬ 
ing on the face of it the ground on which it is issiuid ; and lie is 
limited, in dealing with a judgment of a sui)eiior court of law or 
equity, to a judgment not exceeding 50/. exclusive of costs. 
Fiftli, this power can only he ayipealed to on summons served on 
the del)tor to show cause against its ajiplicatioii to him. Sixth, 
it cannot be ex'mr.ised except upon jiroof that the deiaulter either 
has, or h.-i?. liad, since the. date of the judgment or order, the 
means to 2 ^ay and has refused or neglected, or refuses or neglects 
to pay accordingly. Herein is a manifold caveat against the 
rash exorcise of a punitive power, and a complete protection 
from the caprice or malice of a private creditor. 

Arrest on mesne process, which was abolished by 1 & 2 Viet, 
c. 110, is again, now that that Act is repealed, abolislied by the 
(ilh section of the present statute, with similar leave, as befiire 
existed, to the plaintiff in any action in the superior courls of 
law at Westminster, to apply to a judge for an order for the 
arrest of the defendant on satisfactory proof of the three follow¬ 
ing jiarliculars1, that the apjfficant has a good cause of 
action against the defendant to the amount of fifty jiounds or nji- 
wards; "2, that there is probable cause for believing that the 
defendant is about to quit England unless apprehended } and 3, 
that the absence of the defendant from England will naturally 
prejudice the plaintiff in the prosecution of ms action. 




Tlic present state cif the law imposes a peculiar obliption on 
the applicant imder this third pai'ticular. The mei'e absence of 
the defendant's body from England, now that it cannot he token 
or detained on mesne or final process, is consequently not itself 
any ground for an order for its apprehension being made. The 
ilaintitr is required to show that the def<*ndant’s quitting Eng- 
oiul will materially prejudice the plaintiff in the prosecution of 
his action. For instance, if ho desires to administer interroga¬ 
tories to him, or means to call him as a witness. And it does 
not appear, bxit that the departure of the defendant with all his 
property, so as to defeat execution against his proj)erty, might 
be a most material prejudice to the pn)secutiou of the plain¬ 
tiff’s action. The plaintiff, however, is released from the l.nirdeii 
of proof under this third particular when the action is lor a 
penalty, or sum in the nature of u penalty, other than a j»enal(y 
m respect of any contract. 

In this state of the law (the 14 & 15 Viet. c. 52, an Act to 
Facilitate the Arrest of Absconding Debtors, being repealed) t he 
33 & 34 Viet. c. 76, M’as j)a.S8cd to enable the courts having 
jurisdiction in bankruptcy, to issue a warrant for the arrest .and 
detention of any debtor, if, art(!r a delitor suiiimons has heem 
granted, and before a j)etition in bankruptcy can lie pres(*ni.ejl, it 
appears to the (kmrt that there is probable reason for believing 
that he is about to go abroa<1, in order to avoid jjayment of tlie 
debt under the delitor summons, or to avoid service of a peti¬ 
tion of bankruptcy, or to avoid appearing to such petition, or 
to avoid o.vaniination in respect of his nHairs, or otherwise to 
avoid, delay, or embarrass proceedings in hunkrujitc}*. The arrest 
is not valid or protected unless before or at the time the debtor 
be served with the debtor summons. At the sanus time any 
X)ayment or composition made or security given after arrest is 
not exempted from the provisions of tlie Ikuiknipt Act IbOl), in 
relation to fraudulent preferences. 

AUREriT OF THE JiES is, that proceeiling under authority 
of the Court of Admiralty, or other Court having admindty 
mrisdiction, which is the "first material step in a suit in rein. 
By the Latin word res is designated the subject of the. suit ; it 
may be a ship, or it may be a cargo, or it may be the freight. 
The right alleged in this suit is against the res. The suit is, 
therefore, founded by the, arrest of the res. So it used to be at 
cunmon law in the case of personal actions; the suit was 
founded by the arrest of the person, proceedcid on the assumption 
of the person continuing in aiTcst, and might end in execution 
against the X)erson. So it is liere. A warrant issues to tlie 
marshal of the (.lourt for the arrest of the. res. He or his deputy 
executes it against a ship by sticking uji f lu* original warrant 
for a brief time against the mainmast. Hi; then nails a cojiy 
there, and leaves u man in jsi.sses.sioii. If tlie cargo be on board, 
and so intended to be included in the arrest, the same formality 
operates on both. Freight is see.urcd by arr(‘sLing the cargo. 
In a warehouse cargo is arrested by exhibiting the original 
warrant to the warehouse-keejier, and leaving a copy with him. 
Any attempt after this to dt;al with the res, except hy leave of 
the Court, is a contenijit that will he followed liy attaclinient of 
the person of the wrong-doer. After this, the sliip or the cargo 
may be released from arrest on putting in suHicient bail to the 
suit, or if the cargo be arrested for the freight, then hy jiayinent 
of the freight into Court to abide the result of the suit. 

ARRESTMENT OF WAGES in Scotland has proved a 
mevous evil that long called for the interference of tne Legis¬ 
lature. This proceeding by arrestment of wages, although 
only by way of security, in a suit to recover a debt, had the 
effect of too much facilitating credits, of increasing, if not of 
engendering, improvident habits, and by forestalling the rewards 
of labour, disheartened virtuous toil, and ruined the, labourer 
past all conflict with the dilliculties of life. So much is, in 
effect, acknowledged hy the 33 & 34 Viet. c. 63; “Whereas 

S eat evils have arisen through the arrestment of Avages of 
bourers, manufacturers, artificers, and other work-people 
therefore it is enacted, that “from and after the 1st of January, 
1871, the wages of all lahourers, farm servants, manufacturers, 
artificers, and work-people shall cease to be liable to arrest¬ 
ment for debts contractetl subsequent to the passing of the Act 
(9th August, 1870) exceiDt as tnereinafter provided.” If the 
wages earned be above twenty sliillings a week, the surplus 
above that sum is still liable to arrestment; but the expense of 
arrestment is not to fall upon the debtor, unless the creditor 
recover a sum larger than such expense. Wages are liable to 
anestment as formerly for debts contracted before the 9th of 
Angust, 1870, provided it he so stated on the face of the arrest¬ 
ment. Alimenta ’7 allowances or p.aynicnt:;, and rates and taxes 


may still be cause of anestment of wages as formerly. Alto¬ 
gether this Act seems to be too timid in relation to a subject 
that should have been blotted quite out of the Jaw and practice 
I of Scotland. 

^ ARROASIAN ORDER. About a.d. 1090, three Hermits, 
Heldemar of Tournay, Con on, afterwards a Cardinal, and Roger 
of Arras, built a cell in honour of the Holy Trinity and St. 
Nicholas at Arroasia, or Arouasia, near Bapaume in Artois, 
diocese of Arras, subject to certain reformed rules of the Regular 
Canons of St. Augustine. liambert. Bishop of Arras, confirmed 
the privileges of the new foundation in a.d. 1097. The habit 
of the religious there w.as white ; they wore no linen, and re¬ 
nounced the eating of flesh ; they kejit a strict vow of perpetual 
silence. Gervais, the tliinl Provost, is by some considered the 
foiinder of the order, because iu his time the dissemination of 
the order took place, and about twenty-eight separate houses in 
France, Germany, Britain, and Ireland, owed allegiance to the 
parent foundation; among these Avere two priories in Dublin, 
one at Ibithay, co. Kcny, one at Rathcle, co. Limerick, and 
one at Nutley, or St. Mary’s in the Park, Long Crendon, 
Buckinghamshire, founded in the year 1112, 

(Stevens's Coniinuation of the .Monaslicon; .A.rchdale’s Monasti- 
con Ilibernirum ; tlu; llistoire des Ordres Monastiijves; and Gallia 
Christiana, contain much detaih'd information respecting this 
order.) 

ARTHRALGIA, pain in the joints; the same as brf/irorfynifY. 
ARTlLLEJiY. The introrluclion of rilled ordnance into the 
service has greatly increased the power of artillery and its 
importance us a military we!i])ou. Artillery is divided into two 
portions so intimately connected that it is almost impossible to 
sejxirate them, the pm-oanri and the ninUh'ieJ. 

The former compn.du'mls the ollicers, mi'ii, and horses, the 
latter the guns, carriages, ammunition, uiid stores. 

The itrrsonnel con.sisto of one regiment of regular artillery, 
termed the “ Royal Regiment of Artillery,” divided into 
briga(hi8 of Horse, Field, and Garrison Artillery, these latter 
being divided into batteries. 'Phe brigade is a terra used to 
denote a number of batteries, usually eiglit, which arc united 
t(>ge,ther, more or less closely, for administrative i)urpose8. 

The Horse Artillery are all mounted, and are intended for 
rapid moveinents. When required to fire, the gunners dis¬ 
mount and proceed to work the guns, the hors(‘s being held by 
eerlain men detailed for that duty. Horse Artillery are used to 
feel ground for an enemy, and wln'u supported by cavalry they 
are of great importance for a rapid n‘ciumais.sance, compelling an 
enemy to show his force, and move up infantiy and cavalry to 
the support of llircatened points. In working with cavalry, 
Horse Artillery coaxt tlie advance by a rapid fire, until the 
former jmsli too far to the front, when tin; artillery is limbered 
lip and gallops to the front, ami again beginning a rapid fire, 
covers the advance of the cavalry. Tlie same jiroces.s i.s jim formed 
if the, i;avaliy is retreating, and the artilleiy covering the retreat. 

Hor.se Artillery is used as resiirvc artillery in a battle, its 
great mobility rendering it especially valuable for this imrpose, 
as a number of guns can be concentrated on a given spot in a 
short time. 

Field Artillery support infantiy in much the same way tliat 
Horse Artillery do cavalry. Tiie guns are heavier and the 
gunners are not inoimleif, but march on foot. They may 
sometimes be carried if a rapid movement is required for a short 
distance on the ammunition waggon.s. 

I Garrison Artillery arc the men who work guns either in the 
attack or defence of a fortified place, and to them the manufac¬ 
ture and custody of all artillery stores is assigned in continental 
armies. In the English army these duties are assigned to other 
peo])le, and the Garrison Artillery are thereby deprived of much 
valuable iiistniction. 

A battery of Horse Artillery ou a war footing consists of 
25 carriages, viz.: 6 gun-carriages with their guns; 11 ammu¬ 
nition waggons; 1 small arm ammunition waggon ; 1 12- 
pounder rocket-carriage; 1 spare gun-carriage; 1 foige waggon; 

1 store-waggon ; 2 general service waggons; 1 store-cart. It 
has 2 captains, 3 lieutenants, 1 quarter-inaster, 1 assistant- 
BUigeon ; 1 veterinary surgeon ; 220 non-commissioned officers 
and men, and 241 horses. The guns at present m use are 
9-pounder breech-loading Armstrong guns. A field battery is 
composed of the same carriages, with the addition of 1 amrau- 
nition waggon and 5 small arm ammunition waggons. It has 
266 non-commissioned oificeis and men, and 242 horses ; the 
guns are 12-pounder breech-loading Armstrong guns. 

In the British service a siege train is composed of 35 gun.s 
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and mortars, and is manned by a brigade of artillery consisUiiji 
of 1170 officers, non-commissioned otlicers, and men. One, 
two, or more siege trains may be employeil at the siege of a 
fortress. 

Artillery Materiel. The great advantages ixjsiilting from 
the adoption of rifled small arms turned general attention 
to the introduction of riflc<l artillery. Daring the Crimean 
war a gun designed by Mr. Lancaster was tried, but without 
much success. There arc certain great diflioiilties in making 
rifled guns, difficulties which do not occur in making rilled 
small arms. In the latter lead may be used, which yields to a 
certain extent, and adapts itself to the shape of the bore, but it 
is too soft a metal for either sliot or shell. 

All rifled guns maybe divided into four classes or de.scri]>- 
tions:— 

Ist. Muzzle or breech-loading guns having projectiles of iron 
fitting the peculiar form of the here. To this class belong 
Whitworth guns, which liave a hexngoiial bore, with a hex- I 
agonal shot litting into it; and Laiicastcn- gnns, which haw. an 


elliptic bore., with .an elli])tic .sliot litting into it. 

2nd. Muzzle-loiuliiig or hrecc.li-loading guns witli projectiles 
having soft metal stinls or ribs to fit into the grooves. To this 
ela.ss belong the large natures of tin'. Armstrong gun. 

3rd. Muzzle-loading guns having a soft metal miwlope or 
coating whicli is ('xpandeil by tlif gas in the bore. To tlii.s 
class belongs the lllakeley gun, tin; I’airat gun, and Rrettnii 
gun. 

4th. Brecch-loailing guns with jirojectilt's having a .soft metal 
coaling largi'v iu diami'ter than tin' bore, but which is com- 
[ircssed by tlio gas to the form of the bore. To thi.s clas.s belong the 
s.ualler natures of Armstrong guns, and t he Prussian gnu. The 
great distinction between tin; ]uojectile of the former aiul that of 
the ’alteris,that the former is covered witli lead entirely, the bitter 
with ring.s of lead onl.y. It has lieen foninl that lma'ch-h*ading 
gun.s are neithe.r so cheap, .so .simyile., nor so strong for general .ser¬ 
vice as muzzle.-loadi'rs ; it i.s likely that the latter will entirely 
supersede the. fornu'r. The great jvdvantage.s of a bivech-loadi-r 
are that the gnu can lu* worked in a smaller s]»ac.e, the men are 
not HO e.vposed when loading, and tlie gnu is easier to clean. 
Rut the breech mechanism is ulwav.s complicated, didicult to 
handle if the gnu be large, and a|»t to g<*t out of order. 

The following are tlie chief rilled gnus in the British 
pervice:— 

Breech-loaders- 0-pouiidcr, 12-i)ouuder, 20-pounder, 40- 
pounder, 04-pounder, 7-in. gun. The following are muzzie- 
loaclei‘8—64-pouiideT, 7-in. gun. 0-in. gun; 3(K)-pouuder and 
000-pounder, the latter weighs 22 tons, and has a calibre of 13 
inches. 

The very heavy natures of guns, all above the. 7-iTi. gun, are 
for naval use or coast defence, tlie introduction of iron armour 
for ships having necessitated the introduction of very heavy 
guns to destroy them. 

The strides that Artillery has imidi' during the last ten years 
have been gigantic, and it would be im[>o.s.^i))le to de.scribe or 
even enumerate all the doscription.s of gun with the v.ariou.s 
apparatus connected with tlnuii. Further information will be 
found under the head of Armour Plate.s ; Field Artili.kry ; 
Fortification, E. C. S. 

ARTISANS, diseases of. [Hyciene, E. C. S.] 

ARYAN is a tenn applied by modern writers on linguistic 
.subjects to a family of Indo-European language.s, and the oldest 
representatives of the peoples by whom these languages were 
spoken. The term itself is formed from the Sanskrit th-ya, 
“ respectable, or of good extraction,” a name hy which the earlie.at 
immigrants into India, the ancestors of the Biuhmanical Hin¬ 
dus, designated themselves in distinction from the aborigines 
of the country, who spoke diflerent laiiguag<'.s and ])rofe.s.sed 
tlifferent religion.s from tliemselves, and being engaged, us it 
appears, in continual warfare with them, were called by them 
iliuijm, “ robbers, or thieves.” At a later period of Hindu society, 
when the institution of caste had already been developed into 
the four divisions of Brrihnianas, Kshattriyos, Vaisyas, and 
Sfldras, the woi-d drya was used by the oldest Sanskrit writers, 
yedic and classical, as a common appellation of the first three, 
in opposition to that of the fourth or servile class, comprising 
those aboriginal tribes which had submitted to, and recognize^ 
the social and religious system of their conquerors. 

The word drya has been derived from the Sanskrit dErya, which 
at this later period, besides in the sense of “ master, lord,” also 
occurs as an appellation of a man of the Vai^ya, or agricultural 
class; and as the latter, it was assumed, constituted the large 
ARTS AND BCI. DIV.~SUP. 


majority of the lirahmanic society, it wa.s inferred that a name 
I originally applied to the cultivators of the soil and householders, 
in time became the name of all the Aryans. That drya and 
arya are kindred wonhs, and that the latter comes from a root i', 
“go, come”—which like all Sanskrit radicals implying move¬ 
ment may pa.ss into the scn.se of acting, lienee of iieribnuiiig 
religions or agricultural work (compare nmrt;)—can be no matter 
of doubt. But sinc.e drya, a.s a clerivative of drya, could only 
mean “belonging or relating to an urya,*^ it seems more correct to 
derive both words from tlie mot when their literal import 
would be that of “a ju'Esnii lit to lie, oV worthy of being, ap¬ 
proached” (the notion of “ ajijnvKicliing ” being imidied also by 
otbei' deriviitive.s IVom nri). And as, ucc.ording to this 

etymology, drya would be the regular, and, conformably to the 
view of tlie olde.st Hindu graiunuiriaiis, drya the. iiTegular 
derivative, of /, it would follow, too, that since, in Sanskrit words 
kindred in origin but dillering in the quantity of their radical 
vowels, till' dilfereut quantity of the vowel was often intended 
.syiulKilically to <'.onvey the. higher and lower degree of the idea 
expressed by them, iu drya the idea of luspectabilify was more 
emjdi.asized lhaii in drya. 

Aryan, therelbre, i.^the name given to tho.se cognate languages, 
the oldest and most imjiortaiit rejin-sfiitative of Avliich is the 
aneient hingiiage of lliii Arvas —viz., Sanskrit. Its nearest 
au<-i»*iit relative- iu Asi<t is the frattian, in its two branches, 
the old Bakiran, or the laiigiinge of tin'Zend-Avesta, and the 
ohl J’ersiaii, or that of the enneironn inscriptions of the 
Acliainieniaii ilyiiastv. And while Sanslirit became the parent of 
I'rdhrit —as traceable in thi' San.-dvril dramas,—and of the 
s;unvd language' of the IV.uldliist.s, and of several still living Hindu 
dialects, such us the Hindi, 1 hmln.'.tnni, Bengali, and Mahratti, 
its Iranian sister brought forth the I'thU ri or Iliizvareiili, the 
language of the Sass;irilaii d_\ nasty, and the later forms of Persian. 
More (li.stantly n4at.ed to tlu'.-.e hni yu ige.^ are, in Asia, the PuslUu, 
or the language of Afghanistan, and the languages of Bokhara, the 
Kunh, the (hsdcK, and .1 nuniiuuti. 

Tile BarojX'an branch of tlu' Aiyaii language,i consists of the 
following families : 

1. The Jfril. iu'c, or the Dorie,, Aeolie. loiiie,, and Atlic dialect , 
and their iiioderii devi'lojmient. 

2. The lidlic, comtirising the Latin, 0.;can, and Unibri.an, 
whence, the. Romance languages, the WalUichian, Italian, Spanish, 
Porlngui'-se, Romaiiese, Proveti(:;.iil, and French are derivea. 

3. Tlie Vdlic, witli (a) the Kymrie, comprising Welsh, 
('oniisli, and Armoricaii of Britany, and (b) the Haedhelic, com¬ 
prising Irish, (Jaelio of the west coast of Scotland, and Man.v. 

4. The Ldtic, including old Prussian, Lettish or the language 
of Kurhand and Livonia, and Litlniaiiian Kpokeii by a aniall 
])Oj)ulati()n in Eastern Prussia and the adjoining jiarts'of Russia, 
and the most romarkubh' of all the liriny languagea of tlu^ Aryan 
stock, since it 1ms preserved more primitive graiuinatical form i 
than any of them. 

5. The Slavonir, to which belong the Idnssian, Bulgarian, 
Servian, (Voatian, and Slovinian ; heside.s Polish, Bohemian, 
and the language of the Wends in Lusatia. 

(5. The Trutnnir family, which coin]uii-cs (a) High German, in 
its dead and living dialects ; (b) Low German, comprehending 
Gothic ; and besides, Anglo-Saxon, Old Dutch, Old Fri.'>ian, and 
Old Sa.\on, with their living development as the. languages of 
England, Holland, Friesland, and the PlattdeiiU'.h of Northern 
Germany ; and (c) the Scandinavian, consisting of Old Norse, 
and the living dialect.s of Denmark, Sweden, Norway, and Ice¬ 
land. 

The Albanian, ton, has a ehiim to bi' called an Arviiii language ; 
but as it cannot be affiliated to any of the languages lueiitioiicd 
before, it bus been suppo.sed that il.s origin must be traced back 
to one, of the neighbouring races of tlai Greeks, and that it is a 
representative of the dialects which exercised some iulluence on 
the dcvcloinuent of Greek. 

(For fuller detail, see Max Muller’s Lectures on. the Science of 
Lanyuage, vol. i.; August Schleicher, Compendiuni der Ver- 
gleicheurfen Gramrnatik der Iwlogennanischen BpracJi^n; A. F. 
Pott, Etymologische Forschungen auf dem Gehiele dcr Indoger- 
nianischru Sprachen; J. Muir, Original Samkrit Texts, vol. ii.) 

ASCITES, a collection of water in the cavity of the belly. 
[Dropsy, Hydrops, E. 0. vol. iii. col. 67G.J 

ASPAUAGIN [E. C. vol. i. col. 609] (Syn. Asparamidc) 
C^HoNjOj, {G^H^N^Oq). a solution of asparagiii in water or 
alkalis deflects the plane of polari.'iation of a ray of liglit to the 
left; a solution in acids deflect.^ it to the right. Asparagiii 
forms definite and crj'stallinc compounds with acids. Hydro- 
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he obtained in larfift; crystals. The nitrate and sulphate can also 
be readily prepared. 

Asparagin also plays the part of a monobasic acid, forming 
salts ill w'hj(^li one atom of hydrogen is replaced by a metal. 
These arc* generally obtained by boiling a solution of the usjia- 
ragin with the metallic oxides. The silver salt lias also the com¬ 
position C 4 ll;AgN 5 jO., {CJl j A rjN^On), find obtained by boiling 
a solution of asjiaragin with oxide of silver, lilU'.riiig and ciystal- 
lisiiig. It fornus crystals which are almost black. When a 
mixture of one molecule of uspuragin and two molecuh's of 
nitrate of silver are dissolved in water and the solutitui is evapo¬ 
rated, these two bodies enter into direct comhination, and sejia- 
rate from the liquor in fine ervstals. They have the composition 
C,H«N./J„.2(NAgO.,)-- ) 

Asparagin also lorms a compound with corrosive sublimate'. 

Comtitution, Asparagin may be regarded as tlu' acid <liaiiii(le 
of malic acid. It is i.-^omeric witli malamide, which is the 
neutral dianiide.. This e.asi! of iHoiiKTisiu is readily exi)laiiie.d. 
Malic acid contains one alcoholic and two acid hydroxyls. In 
malamide both the acid hydroxyls are replaced by 2 NH^ ; coii- 
Boquently it is a neutral diamide, the hydroxyl remaining in it 
being alcoliolic. In asjiaragin the alcoholic and one acid 
hydroxyl are replaced b}' 2 NHj: consetjUL'iilly it is .an acid 
diariiido, the hydroxyl remaining in it being acid, 'i’he charac¬ 
ter of the diamide i.s in fact detennined by that of the uiire- 
placed hydroxyl. Tin? following foi'niula will render the fore¬ 
going explanation intelligible:-— 


( CO.Ho 

(COIln 

(CO(Nig 

} C(CH3)IIo 

^C(ET-g(NH3) 

1 C(CH,)llo 

( COHo 

(C0(N1I,) 

(co(Nig 

Malic Acid. 

Asparagin. 

Malnraidc. 


(Acid diainidc.) 

(Neutral diainidc. 


The acid hydroxyls are those directly attached to the carbonyl.s 
(CO); the otlicr semimolecule being alcoholic. 

ASPARTIC ACID, CJI,NO„, There are, two 

modifications of this acid which agree in chemical comjio.sition, 
but dill’cr in their relations to polarized light; one of them lieiiig 
optically active, and the other ojitically inactive. The, optical 
ciiaTacter of the acid is determined liy the proce.ss adopted for its 
formation. 


PllEPAU.\TION 01' ACTIVE ASPARTIC ACID. 


Asparagin is boiled with baryta-water till it ceases to evolve 
ammonia. The aspartate of biii'ium so formed is treated, while 
hot, with sulphuric acid to precipitate the barium. On filtering 
and evaporating the liquor crystals of aspartic acid are obtained. 

Properties. Aspartic acid cry.stallizes in rectangular tables, is 
sparingly soluble in cold water, more soluble in hot water and 
in alcohol. It also dissolves in acid.s and alkalies. Under the 
influence of nitrous acid it resolve.^ itself into malic acid, water, 
and nitrogen gas ;— 


(COHo 

<CMe(NIL) + NOlIo 
(OOHo 

Aspartifi acid. Nitrous acid. 


(COHo 

I CMeHo -f N, + Oils- 
(COHo. 

Malic acid. Water. 


Inactive aspartic acid. When fumariinide is made to absorb 
two molecules of water, this acid is produced :— 

(C*H30,)"N -P 2TT,0 - 

Fumariinide. Water. A.spartic acid. 

{C,H,0,N + dlW - C,H,NO,) 

This is eftected liy boiling the fiiniarimido for a long time 
with hydrochloric acid. When this is evaporated and allowed 
to cool, crystals of the hydrocliloiate of aspartic acid make their 
appearance. In order to liberate the acid, a solution of the 
crystals in hot water is divided into two equal 2 'arts, one of 
wfiicli is saturated with ammonia and poured into the other. 
Inactive aspartic acid separates from the liquor on cooling. The 
fumarimide itself is formed by heating acid malate of ammonia 
to 200® in on oil bath. The residue is fumarimide. 

Properties. The inactive acid forms very small crystals which 
group themselves in stars. These are more soluble in water 


than the crystals of the active acid. The behaviour of the active 
and inactive acids towanls nitrous acid is the same, but the malic 
acid obtained from the latter is inactive. 

Both the active and inactive acids combine with haloid and 
oxygen acids to form definite and crystalline compounds, which 
have respectively the same composition, but ailFer in theii 
crystalline form and action on polarized light. The hydro- 
cliloratc of aspartic acid has the composition C^HjNO^jHCl. 

i>alts of aspartic acid. This acid is now generally regarded 
as hibosic, and as capablt* of forming acid and neutral salts. The 
formula of the former is C^HbM'NO* {C^HaM'NO^), and of the 
latter (J^Hr.M'aN (>4 {C^nr,M. 2 N 0 ^). The acid salts are generally 
soluble ill water. The asjiartates liave the same composition 
and chemical properties, whether prepared from the active or 
inactive acid ; they difier, however, in solubility, crystalline 
form, and action on iiolarizc'd light. The acid aspartate of silver 
hits the coin])usitioii 0^1JoAgN()+ and is prepared 

by boiling a solution of aspartic acid with oxide of silver, filter¬ 
ing and abandoning the liquor to crystallization. It forms 
yelloAv crystal,'^. The neutral salt ((^llgAg^NOJ is prepared by 
adding a slightly alkaline, solution of aspartate of ammonium to 
nitrate of silver. A precijiitate is first formed which redissolves 
on agitation, jiroducing a liquor which, after 24 hours’ repose, 
deposits crystals of the salt in question. 

(■iimfifidion. Asjiiii’tic aciil may be regarded as derived from 
malic Jicid by n-jilacing its alcoholic hydroxyl with Nila. It is, 
tln-refore, a liibasic iiiuiiaiuide. AVhen asparagin is transformed 
into this acid by the action of baryta or potash, the, potash, or 
ruther the OK, supplants only one of the aiiiidogen atoms in 
asparagin, viz., that immediately attached to the carbonyl (the 
Huli.stitule of the acid hydroxyl in malic acid) ; the other ami- 
dogen atom it cannot supplant, as it occupies the place of the 
alcoholic hydroxyl in malic acid. The following eipiation ivill 
I'xjilaiii this semi-saponitication of asjiaragin by potash :— 

(COIIo (COHo 

s5 0Me(NIl,) -f KHo = <CMe(NH 2 ) + NH^. 
(CO(NIL,) (COKo 

Aspnragin. Acid aspartate 

(Acid diiiinide monobasic.) of potash. 

The acid liberati'.d from the potash suit by hydrocliloric acid 
ha.s the formula given below, to wliLch has been added that of 
malic acid, for the sake of ('omparison 

( COllo 
\ CMeHo 
(COHo 

Malic acid. Aspartic acid 

monamido bibasic. 

ASPERSORIUM, the instrument, a sort of brush, used in the 
Roman Catholic church to sprinkh*. holy water, also called In 
England, in {)iv-lleformation times, an Aspcnjil or Aspersol, or 
simply a Sprinkler. Shakc.spere has tlie word aspersion in the 
sense of sprinkling (Tempest, Act i. scene iv.). The stoiip or 
holy-water basin ajj^jcais to have been, occasionally at least, called 
an Aspersorium. 

ASPIIALTE, COMPRESSED. This is the name given to 
a kind of bituminous limestone lately employed as a road 
material in some parts of London, and more extensively in 
Paris. The Scyssm asplialte, or asphalti* mastic, described in 
Aspualte, E. C,, is more composite in character, but has not 
found much favour in England. The compressed asphalle is, 
in the first instance,a limestone rock, fouml in the Val do Tra¬ 
vers, near Neufchfitel, Switzerland; containing about 12 per 
cent, of mineral bitumen naturally diffused throughout it. The 
beds, from foiu' to seven yards thick, are quarried ; the .stone 
is crushed by machinery ; and when heated it falls to the state 
of a powder something likt; moulders’ sand. The bitumen, in 
the mode of use for paving, acts as a kind of cement to the re.st 
of the stone ; the two are compressed into an exceedingly hard 
and elastic substance. 

Paris liad a very extensive area of street paved with asphalte 
between 1854 and 1870. Sometimes the Pyriinoiit Seyssel 
stone was employed, sometimes that of the Val de Travers ; and 
the process varied somewhat in dilferent instances. The area in 
the whole exceeds 15 miles of street, or 140,000 square yards. 
It was first commenced by MM. Momberg and Vaudry, muni¬ 
cipal engineers, in the Rue Bergere ; and then in the RueNeiive 
des Petits. The process adopted was to break the rock into small 
lumps with hand hammers, crush the lumps in a mill, roast the 
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CMe(NHa) 
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heap in a rotating cauldron till it became a plastic mass, pour it 
into an iron tank, cart it to the spot where it was to be em¬ 
ployed, spread it over the prepared foundation of the road, work 
It with suitable tools, hot and cold, and finally compress it. 
This pressure was done by two rollers ; the first made hot by a 
fire-basket slung inside below the axle, and tlie other used cold. It 
is said that accident rather than design led to the employment of 
the material in this way. Some of the stone was being carted from 
the quariy to a spot where it was to be made into mastic for 
foot pavements ; a portion fell; the pressure of wheels and the 
heat of the sun gradually brought it to so hard and smooth a 
state as to suggest the suitableness of such a material for car- 
riagc-waj^s. 

In the Blaring of 1869, a Val de Travers compressed asphaltc 
carriage-way was laid down in Tlireadneedle Street; it was 
experimental, comprising 485 square yards near Pinch Lane. 
A foundation was first made of Portland cement concrete, eight 
inches thick. In the ordinary way of using this asphalte, no 
liquid or semi-liquid mastic is emplo 3 >^eil; hut as the weather 
was very wet at the time, a coating of hot mastic, about half an 
inch thick, was run on the concrete, and worked to the proper 
slope and curvature. Upon this mastic the asphalte was laid. 
The asphaltc was apidied as a hot powder, and then consolidated 
by hot and cold pressure into a smooth homogeneous mass, with¬ 
out joints or fissures ; the thickness of the layer was about two 
inches. The nature of such a road may be thus stated—that 
there is a solid foundation of concrete to bear the weight and 
momentum of heavy vehicles, with a veneer of asplnalte to give 
hardness and elasticity of surface ; wliereas, in most other kinds 
of jKiving, one material is expected to p(is.sess both the jwwer of 
hearing weight and the power of resisting abrasion. During 
the ensuing twelve montlis, the paving was not distufhed for 
any gas, water, or sewer purposes, and was not subjected to 
any veiy se.verc wear by \'eh idles. Foot pavements were laid 
down in Throadneedle Street at Ihe same time as the carriage 
way; hut the asphalte, instead of being thrown on us a hot 
]iowder, was melted in hoileivs, and apj)lied in a liquid state ; 
there being half an inch of as]»iialfi^ on three inches of concrete. 
The asphalte powder was put into a cauldron, with a certain 
])roportion of clean grit about the size of .split ])ea.s, obtained 
from the scrapings of grovt:! i‘(jiids ; to this was added a siiiall 
([iiaiitity of bitumen, to act as a solvent ; the whole washrouglit I 
to a boiling state, and run off. After twelve nioutlis’working, 
the Val de Travers (Jompany sent in a Ic'iider for jtaving other 
portions of the City in the wanui way. 'Whereupon, the Streets 
Committee requested Mr. Iluywooil, engineer and surveyor to 
ihe City Commissioners of Sewers, to examine and report on the 
Threadnecdle Street pavement. Jn order to test how quickly 
rejjairs could he exc'cuted, he (-.aused two s<]iiare ]M)rtionB of tlie 
asphalte to be (:ut out ; tlui sjmiccs were filled up with liv.sli 
asphalte, from a heating cauldron on the. spot, ami the surface 
made good ; and in one linur from the breaking open of the 
surl'ace the road was again ready' for carriage tratlic. On anoth(;r 
(occasion, a cutting across the wh(de width of carriage way, from 
kerb to kerb, occupied hours to repair aud harden for traflic, 
a shower of rain falling in the interval. With regard to con¬ 
venience and comfort, Mr. Haywood reported ;—“ The surface 
being Biuooth and without joints, the traction of vehicles is 
much reduced ; in fact, the wheels of carriages run almost as 
easily and smoothly over it as the)'’ would on a street tiumway ; 
consequently, passengers in carriages are ]e.ss jolted, and the 
fatigue of horses is diminished. It is iuipervintis to moisture ; 
water falling upon it therefore runs off, or is evaporated (juickly, 
if the surface is in a good state. It is neinl\,if not quite, as 
noiseless under the traffic as a wooden pavement; and it is this 
quality, I apprehend, which is mainly the inducement to use 
it.” As to safety, he expressed a belief that it was about as 
slippery as granite paving in ordinary dry weather; less slip¬ 
pery in hot and dry weauier, as well as in very cold and dry 
weather; but more slippery in damp and greasy weather. Fre- 
mient sweeping would be advantageous, to prevent this greasincss. 
If rendered slippery by an icy surface in winter, a sjpnnkling of 
fine ballast would oc desirable, a.s is adopted in Puns. Horses, 
if they slipped down, had more difficulty in getting up than on 
granite, but. were less subject to injury by the fall. On steep 
roads the asphalte paving would not be safe. Either by washing 
or sweeping, it can be kept cle.an more easily than granite. As 
for renewing or repnii-s, tlie experience of Paris would not be a 
certain criterion, owing to the much greater frequency with 
which the streets of London arc disturbed for purposes of ^as 
and water pipes, sewers, telegraph wires, &c. In regard to, 


durability, the experience of some years in streets haidng various 
kinds of traffic would be necessary for supplying data applicable 
to comparison between this and other kinds of paving. As a 
summary, Mr. Haywood recommended a further trial of this 
compressed asphaltc. 

Between July and October, 1870, thi.s mode of paving was 
adopted along the carriage way of Cheapside and the Poultry- 
one of the busiest channels of tralfic in the. world. After it had 
been fully at work for a few weeks, Mr. llavwood collected the 
opinions of experienced persons conceruing the result. He con¬ 
sulted two in.sj)ector8 of City Police, ihe .secretary to the London 
General Omnibus Company, the superintendent of Street Cleans¬ 
ing, and the district Inspector of Pavements. The general opinion 
was, that in dry and in wet weather no more horses fall on the 
a.sphalte pavement—perhaps a little fewer—tliau on granite; 
and that a fall, when it doe.s occur, is not so injurioas to the 
horses. In damp and greasy w'eather the drivers’ proceed more 
slowly than over granite, a fact that points to the necessitv of 
frequent cleansing, either by washing or sweeping, or both. The 
experience of the winter 1870-71, sliuw.s the desirability of soiue 
kind of grit or gravel being applied wiien an icy frost takes the 
surface. 

Mr. Havwood states the actual cost, aa compared with two 
other kinds of paving, as follows:—Compressed V^al de Travers 
Asphalte, 2* inches thick, 16s. 3cl. per 8(iuare yard: Aberdeen 
Granite, in sets or blocks 3 inche.s wide by J) inches deep, 16s.; 
and wood paving, 7 inches deejj, siicli as has been laid down in 
Cornhill, Lombiu-d Street, and Gracechurch Street, 12s. Od., all ex¬ 
clusive of the foundation. I Pavkiijexts ; Ko.vds ; E. C. S.j 

The compressed aspliaJte has also been laid down in a part of 
Holborn, and is about to he em])loyed in some other of the 
leading slrceU in the City. 

AISJSETS for the payment of the debts of a deceased person 
(lid not, ill a former state of the law, comprise the real estate, of 
which he might have died possc.s.sed, unless by his will lo! 
cxpres.sly charged it with the j)ayineiit of his debt's. There were 
indeed exctqjtions to this genei-ai rule of law in respect of certain 
debts wliich, in virtue, of tJu- instrument or means whereby they 
were .secnretl, were said to hind tli<) heir. This state of the law 
Avas altered by the 3 & 4 Will. 1V. c. 104, which made the real 
i-statc of ilu‘. deceased as,set,s i'or th(', ]iaymcnt of his j’ust debts. 
But tliis statute adopted a well-known distinction in the English 
liiAV between siinph* contract debts and debts due, on a specialty, 
and althougli these, assets weix^ to he administered in equity, 
declared in all administralions under and by virtue, of that Act, 
specialty debts should havi* a priority over debts due. on simple 
contracts, -due, that is, on coutructs not made under seal. 

The general efiect of the, statult* wa.s a Amry considerable mitiga¬ 
tion of th(‘. harshness of th(‘. old law ; it left the personal assets 
of the <lece,as(Ml liabli' :itilJ to lii.s tb'hts, and it gave the creditors 
r(?c()ur.se against a large, iiniouut of real ])ro))erty, which either the 
ignorance of tljose drafting the will, or the (lishonosty of the. 
te.stator, Avould othciAvise have diverted from them to his heir or 
(levise.c, free, from all the. personal liabilities of the cleeea.sed 
oAvner. The priority retained for specialty creditors mu.st yet he 
e.steeraed rather characleri.stic of tire cautious hand with which 
ameliorations were attempted two generations ago. Tlie singu¬ 
larity of this provision appears the. greater, when viewed in con¬ 
trast Avith the rule at that time observed in equity courts in all 
admini.stmtions exce.ot those in A'^iilue of this statute. The rule 
ill question placed at) (hdit-s whatevi'r, specialty and simple con¬ 
tract debts, on an e(j[uality. Equitable assets, as every fund is 
(-.ailed wliich is not provided by the statute of Will. IV., fall to 
he distributed on this principle. 

At length the 32 & 33 Viet. c. 46, has abolished this unhappy 
priority accorded to specialty creditors, and places all creditors 
of the deceased on an equal footing with regard to the assets of 
the deceased debtor. 

In another respect the assets of a deceased ow-ner of real estate 
have been affected by a change of ihe, law in favour of legatees. 
The rule in equity was, in case the testator left real estate subject 
to a mortgage, tnat the personal estate was applicable to the 
payment of tlie mortgage debt in favour of the heir or devisee of 
the real estate. This appears to have originated in the assump¬ 
tion, that the personal estate liad, in the lifetime of the testator, 
profited by the mortgage, aud ought tlierefore to hear the burden 
at the time of the general distribution of the testator’s assets. 
This came to be an inexorable rule in all casea, so much so, that 
the Avill of the testator, although distinctly appropriating his real 
and personal property among different classes of persons, could 
yot not withstand its operation ; and unless he devised his real 
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CMtate (\\pr('i «ly, suLjecL to tlie burdens njioii it, the legatees of 
liis persontil cstMlo, often the widow and youn"er children, were 
deprived of their patiimouy and support, upon the application 
of the heir or devisee to liavc the personal assets applied in relief 
of the hardens on the real estate. 

The 17 & 18 A'ict. c. 113, has changed that rule, and made the 
lands of the deceased, sul)jc*ct at tlie time of his death to mort¬ 
gage, liable pitiimrily to ])ay the mortgage debt, unless the 
testator has sigiiilicd a contrary or oilier intention in his will. 
At the sanio lime, this does not ]>revcnt the mortgagee from 
having recourse f.ir the jiavnient of the mortgage clebt again.st 
the whole of the testator’s assets both ro.'il and personal. The 
ojicratiou of the stiitute ia reetraincil to u’ills made .sub&CMjuently 
to the 1st January, 18fjo. 

ASSIMILATION, conversion of fond into nutriment. Proiit 
divided tlie jirocess into two, namely, that which oceui-a in the 
alimeiitary canal, and that which takes phice. throughout the 
tissues of the body ; he called the two primary and secondary ; 
and he used the term mal-ai'dmilallon to express tlie imjierfect 
er perverled perfnrniance of these two proee.sscs. [Digkstjon, 
E. (j. vol. iii. col. bol.l 

ASSYlllA, CANON OF. One of the most important <locii- 
ments recovered from the ruins of Nineveh is the Assyrian 
canon. The Arsyrinns dated their <locuincnts, in gi-neral, with 
the names of cerlain annual olliccrs, called hy them Limn. The 
Assyrian canon is derived from seven lists of tliese Limu, called 
hy Dr. Ilincks, ejioiiymes; some of wdiieh have attached to the 
names of the eponymes short notes of the political events in 
their terms of otlicc, the whole forming an oilicial Assyrian 
chronology, from uhmit ij.c. 011 to fif)!). 

The limn, or cponyiiu's, whose names form these lists, in the 
earlier ]iait, eommence in eacli reign Avith the king, Avho himself 
named tlie liivt >ear in his reign. I'hc second year was named 
by the tartan, the third hy the governor of the jialace ; three 
other olhcials named the three next 3 oa!», and were folloAved hy 
the governors of the varions cities, vvlio, each in snecession, 
named a year. From the time of Tiglutli-pileser 11. u.c. 7-15, 
this system avus gradually altered ; and after the time <jf Senna¬ 
cherib, no Assyrian king was ('poiiyni. The (*juuiym canon 
comrneneed Avith the reign of Vnl-nirari 111. ; here the record is 
not perfect enough to (letermine the e.viet length of the reign : 
it is, however, iirobahl^' iiii \ears, from tlie <*]Hinyiiiy of Viil- 
nirari, n.c. (Ml, to the accession of d'iglatieiiinip 11., liis son, 
H.C. 8!K). 

Yul-nirnvi is said, in later inscrintions, to liave overthroAAUi 
his enemies and ruled over all, hut no fads of his liistory 
have come down to us. Tiglath-iiinip TI., avIio .siiccecdctl in 
B.c. 690, was epoiiym n,('. 889, and died n.c. 884. He madii an 
expeditio 7 i to the sources of tlie Tigris, .and set u]» a .stele there, 
to record Ids victories. Assur-nazir-pnl, son of 'riglath-ninij), 
Hucceeded liis futlier in ii.c. 884, and irninediali ly collected his 
army, and made tAvo e.\])editioiiH into the mountainous region 
north of Assjnia. tj.c. 883, when Assur-nazir-pal was eponyni, 
he received Avord that tlie Assyrians, who had been setthid in 
Naharain, had revolted, and Avere marching against un Assyrian 
city, named Damdamusa. In his exjiedition to subdue this 
revolt, the Assyrian king passed the spot Avliere Tiglath-pilescr 1. 
and Tiglath-ninii) his ]U’edeeessur.s, liad carved their tahh'ts, 
and he added one of liis own. lie afterwards quelled the insur¬ 
rection, and executed the ringleader, II ulai. n.c. 882, he Avarred 
on the eastern border in Zaniua; and thisAx ar was not concluded 
until 3u;. 881. n.c. 880, an expedition avus made to the north 
west ol Assyria; and n.c. 679, Assur-bani-pal advanced to the. 
south against the Suklii or Shuhites, who then occujued a 
district betAveen Assyria and Babylonia. Kndur, king of the 
Shuhites, oht aineil assistance from I’ahylon ; hut, after two days’ 
fighting, liis eajtiial, Luni, was captured, and he only escapeil by 
KAvimniing across tlxi Fiiplimtes. 

The annals of Assiir-nazir-pal give ns hiiig accounts of four 
later e.\j)i'ditioiis; in one of Avliich lie. croa.sed the Kuphmte.s 
and advanced to the MediteiTanean, in the neighbourhood of 
the river Orontes ; liis last known expedition w^as undertaken 
in the year n.c. 66*7, and he died ii.c. 859, after a reign of 25 
3 'ears. With Assur-mizir-jtal the AssAuian poAA'cr revived, and 
the county once, more advanced to‘the position of the first 
state in tlie world. When he ascended the throne, Nineveh 
Avas the capital of Assyria; but Aasur-nazir-pal endeavoured to 
rival it hy restoring the city of JCalakb, or Oalah ; this city 
had been destroyed in the troubles Avhich had cemo on the 
country, hut avos noAv rebuilt Avith great splendour. The 
p'dnrc of Assur-ii-izir-jal, at Knlakli, was di.'^i'overed by ^Ir. 


I Lay aid, and supplied a large number of interesting sculpture.s 
ani inscriptions uoav in the British Museum. According to the 
As.syrian canon and inscriptions, Assur-nazir-pal Avas succeeded 
in B.c. 859, hy liis son, Shalmaneser 11., wlio carried on tlio 
same career of conque.st as his father; ior 31 years he was 
continually at war. B.c. 85C, he captured a Syrian chief, named 
Akhiini, and gained a firm hold on the west of the Euphrates ; 
H.C. 854, he marched into Hamath, and at Qatnar overthrew the 
forces of Benhadad of Damascus, Arkliiilene of Hamath, Akhah 
ofZirlai (Ahah of Israel i;, and the kings of Ammon, Egypt, 
Arvad, &c. b.c. 652—851, he fought in Bahylonia; and B.c. 
850—849, he had a second war for two years wit h the confede¬ 
rate S^yrian kings, under the leadership of Benhadad. Although 
I he claims the victory in these enconiiters, he made no progress 
in com]iiering Byria; and in B.c. 846, lie states lie raised the 
whole force of Assyria, and crosse.d the Euphrates at the head of 
120,000 men. He once more met Benhadad and his allies, and 
defeated them ; hut this victory was also fruitless. 

n.c. 842, Shalmaneser again advanced into Syria ; Benhadad 
wa.s ilead, and he Avas only md by the forces of his successor, 
Iliizael, whom lie defeated* at Saiiiru, in the mountains of 
Lebanon. Shalmaneser, aftertliis victory, advanced to Damaacus, 
the capital of Ha/ael, and laid siege to the city. He soon after 
abandoned llic siege, and marched (o the Haurari, wliich he 
raA'aged, and then adAmnced to the Mediterranean sea, on the 
rocks overlooking Avhich, he caused a bas-relief and record of his 
victories to he eiit. The kings of Tyre and Zidon noAV gave 
tribute, and .Jehu, king of Israid, who is styled Jelin, son of 
Ornri. n.c. 8.‘>9, Sli.almanescr again iidA'anced to Damascus, and 
captured four cities belonging to llazael. For the next ten 
yeai-s we have a number of ex]teditioiis : among these, one (b.c. 
8.33) Avas directed against Armenia, and one (u. c, 832) against 
the Patina, a tribe in the Orontes. In liis last expeditions, the 
king did not command in person ; he sent Daiii-assur, the tartan, 
or coinmander-in-chief of liis army, instead. Late in the reign 
of Shalmaneser, a formidahli' revolt Avas raif-ed against him by 
his eldest son, Assur-da.iii-]ial, wIio drew over to liis side 
Nineveh, Ass’ur, Aihela, and many oilier of tlie most imiiortant, 
towns in Assyria, (’alah remained Jaitliful lo Shalmaneser, and 
he, being noAV old, ])kiced the connnaiid of liis troops in the 
hands of his younger son, Samsi-vul, avIio subdued the revolt, 
and sueceeded bis fallier a.s king, in n.c. 821. Bamsi-vul HI. 
is cliielly known for bis wars in Naharain (the region of the 
sources of the Ihijilirates and 'ligiih) and Babylonia. The 
northern campaigns of this king are not of great interest. He. 
died alter a reign of 13 years, and was succeeded hy Vul 
nirari IV., his son. In the reign of Vul-nirari, the Assyrian 
arms Avere once more earrieil into Palestine, and he claims to 
haA’e taken tribute from 'Pyre, Sidon, Samaria, Edom, and 
Phili.stia; Ids best known ('xjieilition w’as uridei taken against the 
Syrians: he, hesiegeil the city of Damascus, and captured it. 
Mariha, king of Syria, then submitted and paid a large tribute, 
including 2390 talents of silver and 20 talents of gold. By the 
inscription on a statue of Neho, in the British Museum, it appeal's 
that tlie queen of Vul-iiiraii Avas Sammuramat, the Senurami-. 
of the Greeks. The Assyrian canon records 28 military e.xpc- 
ditions in this reign of 29 years : 8 of these were to Media, 4 to 
llupnskia, and 5 to dilferent jiarts of Syria. 

Vul-nirari Ava.s .succeeded by Shalmaneser HI, B.c. 782. Ac¬ 
cording lo the Assyrian canon, this king Avas mostly engaged in 
Avar in Armenia ; hut he made one ex]H>(lition to Damascu.s. 
lie was succeeded, B.c. 772, by Assur-diilian 111. In the reign 
of this monarch (u.c. 703), the canon iiiiirlcs an important solar 
eclipse, a.s follows : “ Kponym Knn-sagale jirefect of Cozan. 
Revolt in the city of Assur. In the month Sivan the, sun was 
eclipsed.” This eclijKse has been calculated hy Mr. Hind, and 
found lo fall on tlu* loth of .lune, B.c. 763. Tliere is a marked 
falling off (»f the foreign expedition.s in this reign: while in the 
former reign there Avere lo e.vjieditions in 10 years, in this then' 
are only 9 expetUtious in 18 years ; and ibr five successive 3 ^ear.s 
then* Avere revolts in As.syria itself. Assur-dalmii was succeeded, 
in ii.c. 554, by As.sur-nirari II., wdio reigned nine years. Only 
two military' exjjcditinns an* marked in this reign, and they avctc 
of no iniportanee. 

With this king ended the dynasty. A revolt in the city of 
Ciilali (n.o. 740) heralded the change, and Tiglath-pilcser II. 
ascended the throne on the 13th day of Aiin, in the eponyniy 
of Nahu-bil-uzur (12th April, B.c. 745). Tiglath-pileser was 
a ruler of great genius, and with his accession commenced a 
new era of power and splendour for Assyria. As soon as he 
look the kingdom, he made propfirations for Avar, and, five 
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inonths after his accession, rlepartefl on hia first expedition into 
Bahylonia. On his return, in B.c. 744, he made war to the oast; 
and in B.C. 743, prepared for a greater campaign. Seeing that 
the govenmient of Assyria had jtassed into niore vigorous hands, 
the King of Armenia, and a number of j)rinct*8 near the head 
waters of the Euphrates, formed an alliance against Assyria, 
wliile the Syrians gathered at Arpad, on the Euphrates. Tiglath- 
))ile«eT advanced to Arpad, and afterwards overthrew the con¬ 
federates near the EupJirates. Sardiiri, hiiig of Armenia, the 
leader of tlie confederacy, escaped almost alone from the battle, 
and reached his capital, Turuspa, whia'o Ins was foHciwed by 
Tiglath-pih'ser, who, however, did not take the city. The next 
year (b.c. 74il) Tiglatli-pileser advanctid against Syria, and laid 
siege to Arpad. Arpad held out until n.c. 710, and the next 
year the Assyrians stonued Birtu; aiul n.o. 73H, they took 
Kullani, Syria now lay at the mercy of Tig]ath-]>ileser, and 
most of the kings submitted to tribute; among them are eiinme- 
rated Menahem of Samaria, Kezon of Damascus, and Hiram of 
Tyre. Azariali of Judah (Uzziah '!) is mentioned in the account 
of the war, but does not appear to iiave. submitted, n.i;. 7:57, 
Tiglath-pilescr overran a considerable part of ^ledia, and lie 
was engaged with tliese mountain tribes until n.i!. 735, when lie 
marched into Armenia. In b.o. 734, he commenced the meinor- 
ahle campaign inentioned in a Kings, chap. xvi. Ahaz, king of 
.hidah, invaded by Itezon of Syria and IVkali of Israel, sent to 
Tiglath-pileser, and jdaced himself under his protection. TJie. 
Assyrian king ucce])led his siil.miissioii, and once, more niarehed 
into Syria. He invested Damascus, and then ■]tudie!| on to 
Samaria, wliicdi submitted ; fiom there lie invaded IMiili.dia, and 
captured (laza and Askelon. TJien advaiu-.iiig into Arabia, he 
comiuered Edom, and defeated ami caiituriHl Samsi, <iueen of 
Arabia; the army which besieged Daniascns captured the city 
in r c. 73i2; the vvliole of Syria and 1‘alestine now subniilteil ; 
and Tiglath-pileser held a court at Diiniascus, which was attended 
by all the subject kings, n.o. 731, In- again iiiarclieil into 
Babylonia ; tliis is the, last expedition of wliicli we t iiii fix the 
date. Tiglath-pileser al'terwards sup]tre.s,sed revolts in T> re and 
Tubal, and, according to liis annals, jilaced Hosea on llm throne 
of Samaria, 'riglath-pileser die.d n.c. 727 ; he was one of the 
greatest of the .issyrlau kings, and carried the Assyiiaii arms 
from lake Van on the north, li> ibe Eersiaii (bilf on the soiitli ; 
and from iMediii in the. oast, to the rivc-r of Kgyj»t on the west. 

Shalmaneser IV. succeeded to the Assyrian t.hroue in u.c.727. 
The part of the Assyrian canon wliieh contuine<l his liistory ia 
lost, and his own annuls liave not been ii'covered. We know 
from external sources tliat he hlockaded l^yre for live years, and 
took tribute from Ho.sea, king of Israel. On the revolt of 
ilosea, in conjunction with Siibako, king of Egypt, lie invaded 
Israel, and laid siege to Samaria, but died before tJie city was 
taken. He was succeeded in u.c. 722 by Sargon, who claimed 
descent from the ancient kings of Assyria. Sargiui at once took 
Samaria, and carried captive over is,000 j)eo]de ; he then 
(B.c. 721) marched against Merodach llaladan, king of Babylon, j 
and Khuinba-nigas, king of Elam. Next year he w.is called j 
into Syria, lluhihid, king of Hamath, liud revolted, and gained 
over to himself Samaria, DamaH(;us, and tlie rest of Syria ; while 
Khnnun of Gaza and Sabako of Eg\ ])t headed a revolt in the 
south. B.c. 720 Sargon nunched into Syria, and ho.sieg<:d 
Ilubihid in the city of Garqar. The King of Hamath fell into 
the hands of Sargon, who Hayed him alive, and burned the city 
of Qaixiar. From there tlie Assyrians m.arche.d to THiilistia, and 
captured A slidod. Sabako of Egyjd and Klianuii of Gaza now 
contested their advance at llaphia, and were defeatetb Khanun 
fell into the hands of the Assyrians, while Sabako fled into 
Egypt. A war with Armenia followed, n.c. 719, and with 
Sinukhta in B.c. 718. In b.o. 717 Sargon attackiid Pisiri, king 
of Carchemesh, who had revolted, lie cajituvod the city the 
same year; ami as Carchemesh was a great centre itf trade, an 
immense spoil fcdl into his hands, n,c, 71(5 a war broke out 
with a conl'od( ration of princes north of Assyria, headed by ' 
Ursa, king of Armenia; this war lasted until jj.c. 714, when 
Ursa committed suicide, and the other princes submitted. 
n.c. 713 there xvas war with Tubal, and b.c. 712 with Milid. 
B.C. 711 Sargon again invaded Palestine ; the people of Ashdod 
had revolted against a king Sargon gave them, and set up a man 
named Yavan, who made an alliance with the Jews and other 
peoples of Palestine, and eeiit an embassy into Egypt to ask aid 
from Pliaraoh. On the approach of Sargon, Yavan fled into 
Egypt, and the king of Egj’pt made his peace with Sargon by 
delivering him up. b.c. HO Sargon conquered Babylonia, and 
CludclEcn in c.c. TOO. During the ivholc of his reign be wa'^ 
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engaged in building a new city which he called Dur-Sargina 
(Modem Klioi’sabad), the site of which was explored by M. 
Botta. 

On the death of Sargon, Sennacherib, one of his younger 
sons, asceude-d the throne on the 12tli day of the month Abu, 
B.c. 70.5. Immediately after liis accession he was engaged in war 
with Merodach Balauuii, who had again seized Babylon, and 
afterwards (b.c. 702) he inade an expedition against the Kassi, a 
mountain tribe in Persia, me. 7l)l he marched into Syria, and 
first .attacked Luli, king of Sidon, who lleil to Cyprus, and Seu- 
naclierih placed Tubal on tin', vacant thrrmc. lie then captuied 
Zkhja of Askelon, and deposed him, and marched against Ekron 
and Judah. The peo])Ie of Ekron liad deposed Padi, their 
king, and delivered him hound into tlie liands of llezekiah, king 
of Judah. On the advance of Sennacherib, the army of Egypt 
and Ethiopia came up against the Assyrian to Altaqa, in Jutian, 
wlierc Sennacherib overthrew them. Forty-six fortified cities of 
Judah were now taken, ami Hezekiali submitted, and delivered 
up Padi, anil 30 talents of gold and 800 of silver. After restoring 
l*adi to Ekron, and punishing the rcvolters, Sennacherib re¬ 
turned to AKsyiia. n.c. 700 he was called into Babylonia, and 
next year (n.c. (599) he made an expedition into the njountainous 
region north of Assyria. After this he w'as engaged for some 
yours in war with /labylonia and Elam, and late in his reign 
made another expedition into Syria. This ex])fidition, the most 
memorahh; in the Assyrian annals, is very ini])erfectly known, 
on account of the fragmentary state of tliis part of the tmnals. 
Sennacherib sent a general to besiege Hez('kiah in Jenisalern, 
while lie advanced into Arabia ; he met the force.s of Tirhakah, 
king of Egyjd and Ethiopia, and ravaged the lands of the Arabs ; 
he stormed Edom, and canied eajitive. the idols worshipped by 
the Arabians. l>ut his nnny was struck by some unknown dis¬ 
aster, which carried ojf tlie greater part of his soldiers, and he 
ridired to Nineveh, where he fell by tlie, liands of his own sons. 
Seniiacherih entirely rebuilt the city of Nineveh ; extensive 
remains of his palacii liave been found by Mr. Layard, and the 
best .sculptures from it are now in tin; British Museum. 

On the death of SeniL'icheril) (n.c. (581), Adrammelcch and 
Sharezer, the sous who liad murdered him, endeavoured to secure 
the. crown: hut Esarlmddon, tlieir younger brother, ilefeatcd them 
ill a battle, iit Kanirabbat, and seized the throne B.c. C80. On 
assuming the crown, Esarhaddon iirsfc directed his attention to 
the allairs of Babylonia and tlien to Syria; liei'e, Abdiinilkutti, 
king of Zidon, ami Saiidnarri of Kundi, wore in revolt. Esar- 
liiiddon captured .nnd destroyed Zidon, and then received the 
submission of tlie kings of Palestine and Cyprus. He next 
chi'cked the jirogrcss of the, Cimmerians, and liille.d their chief, 
Tc.nspu. Cilicia, in Asia Minor, was then wasted, and afterwards 
Tt;l-As.siir. PTs/uliadflon then attacked the Medes, and after¬ 
wards the, Arabians. Tlazail, king of Arabia, had journeyed to 
Nini'veli, and made submission to Esarhacldon, praying at the 
siiiue. time, for the return of the. images of his gods, which Sen- 
nacherih h.-id carried oil. These Esarhaddon gave him, and after 
JiazaePs return t(» bis omi couiitiy, the Assyrian king made an 
expedition to Arabia to snlKliie the other princes. After en¬ 
countering great liardshiyis in the desert, the A.ssyrians conquered 
the forces of eight Arabian princes, and carried olF the gods of 
uuotlier named Laile, who al'terwards submitted, and received 
from Esurliaddon the title of king of Biiz. After the death ol‘ 
Hazael, king of Arabia, Esarliaildon made another expedition to 
that country, to helj) Yalita, son of Hazael, against a chief named 
\Yabu, The last and greatest expedition of Esarhaddon was to 
Egypt; here he defeated and drove away Tirhakah, the Ethio- 
piun, entered Memphis in t.riinii]»h, and conquered Egypt as far 
south as Thebes, lie, set uji iu the country twenty district kings in 
subjection to himself; the leader of them was Nocho, to whom 
Memphis and Suis were assigned. After the rctuni of Esar- 
huddon to Assyria, Tirhakah advanced again into Egypt, and, 
(hiving away tlie. ganisons and kings, made liiniself once more, 
king of the country. Llnabh; to oppose Tirhakah in person, 
Esarhaddon associated with himscli liis eldest son, Assurhani- 
pal, on the 12th day of lyyar, n.c. CG8, proclaiming him king of 
Assyria. 

Esarhaddon did not long survive these events, but in the 
meantime Assurbanijial couductijcl an expedition into Egypt, 
and reconipiered that country. Tirhakah, whose forces were 
defeated at Karbaiiit, on hearing the news, fled from Memphis to 
Thebes, and on the arrival of the ABS}^rians at the latter city, 
abandoned Thebes and escaped to Ethiooia. Assurbanipal, having 
restored the kings appointed by his fattier, returned to Assyria. 
But, after he had left Egypt, a conspiracy was formed among the 
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Egyptian kings thomselves, headed by Necho, king of Saia, Sar- 
liidari, king of Pehisiuin, and Paqrum, king of Pisupt. They 
corresponded with Tirhtikah, end proposed that he should make 
a descent on Egypt, while tliey raised a revolt. The prompti¬ 
tude of the Assyrian cotnmandera defeated the plot in Lower 
Egypt, but 'I’irliakiili reconquered Thebes, and established his 
capital there. Tirhakuh died soon after, and left his throne to 
his son-in-law, lirdamane or Rudamnion, who on his accession 
made vk'orous nreparntions for driving the Assyrians out of 
Egypt, when the Assyrian comniaud<‘rs [)utdown the rising in 
Lower Egypt, they sent Necho and Sarluduria bound to Assyria. 
Assurbuiiipal, to conciliate the Egyptians, n!ston-d Necho to 
Egypt with great honours. Ur<lumane now marched against 
Memphis, and the Assyrian forces took nduge in the city, which 
was captured with all the garrison, and L'l-damaiie now hecaiue 
king of all Egypt. To repair this disaster, Assurbanipal sent a 
second expedition into Egy]jt, ami drove out I’ldainane, wlio 
fled to a city called lCij)kip. The Assyi-ian army now plundered 
the city of Thebes, and for a time re-estahlished the A-ssyrian 
power. Assurbanipal next blockaded Tyre, the king of which had 
revolted, After a severe, siege, I’alial, king of Tyre, submitted, 
as did also Yiikinlu, king of Aivad: Mugallu, king of Tubal; 
and Sandasanni, king of Cilicia. We are then told that Gygo.s, 
king of Lydia, being warned b}^ the god Assur in a dream, sent 
an envoy to A.ssurbanijial and gave him tribute. ARct an expe¬ 
dition to Karbat, Assurbanipal marched against the Manniaiis, 
who had seized some of the Assyrian territory on the north. 
Akhsera, king of IMinrii, attenijitod to surprise the Assyrian 
army by a iiiglit attack, but tliey routed the Munniaria, and 
afterwards Asaurlianipal carrical lire and sword througli the 
country. The people of Minni, disjilcased with the conduct of 
thc'ir king in the war, revolted, and killed him and his brot.liers. 
Valli, his son, Riiceeeded him, and siilnnitted to A.sairbanipal. 
Asaurbanijial was lu'.xt engaged in repulsing an allaek of tin* 
Elamites on Babylonia. A war with Teuniiuaii, king of Elam, 
followed, and then a general revolt (d‘ the. tributary eountries 
against Assyria, n.c. 052. Gyge.s, king of Jjvdi.i, now Ihnnv olf 
the Assyrian yoke, and sent heljito rsaTnmilichus,son of Neelio, 
king of Sais, who dro\'e the Assyrian iorces out of Egyj)t, and, 
expelling the other tributary kings, made him.self master of tlu‘. 
whole country. ,Suon after this Gyges perished in an inroad of 
the Cimmerians, and Ardys, his son, renewed the suhmksion to 
Assyria. Vahta, king of Arabia, who joined ilu.* revolt .against 
As.syria in n.c. 0r)2, sent, 1,wo armies against As.suibani]»al, one 
to Babylon to help .Siiulmugina, the other to compier Balchtine. 
The whoh* country ea-t of the Jordan, as far iioHh as Zohah 
and Hauran, ftdl into llie hands of the, Arabians. Assurbanipal 
sent a general against Iheni, and they were driven out of I’ales- 
tiiic with great slaugliler. The Arabian'^, having depo.sed llieii* 
king on account of this, elected Valila 11 , son <»f Birdadi, and 
Assurbanipal .sent them as sovereign an Arabia,!! general, named 
Abiyaleha, who had subinitted to him. Yalitall, and Abiyalelia 
shared the governinenl between them, and made an alliance witli 
Natnu or Nathan, king of the Nabateans, again.st Assurbuiiipal. 
These three organisiMl plundering expedition.^ against the As¬ 
syrian crrijiire, wasting all the bordei' regions. To puni.sli these 
aggres-sions, Assurbanipal oiganiavl an exjiedition into Arabia, 
ami defeated and taptured Vahta II. and Abiyatelia. Tin* 
Assyrian army, at tln^ clo.se ol‘ this war, brought. !in inimen.se 
number of camels to As.syria. Assurbanipal died about n.(’. (!2(5, 
and was succeeded by his son, Assurebililikain, under whom the 
Assyrian power feli. Of his reign we have, from As.syriau 
sources neither liLstory nor chronology, the ino.st recent Assyrian 
canon he.ing written in the reign of A.^suihanipaljUnd only a lew 
small fragments of the historical tablets of As,sur(;bililLkaiu Jire. 
now reniainiiig. 

This slioil, ac<‘ount of Assyrian history and chronology, from 
n.c. All to C2(i, is ilcrived from the .se.ven copies of the canon 
and the annals of the variou.s kings. The great importance of 
these documents uri'^es from their bearing on the chronology of 
the Bible. While the gen(.^'al cour.se of the events is the same 
ill both authorities, there is a remarkahlodiH’ereiice in chronology 
between the Book of Kings and the As.syrian cation, a.s the canon 
makes the ])eriod from Jehu king of l.srael down to the cap¬ 
tivity of the ten tribes, forty years sliorler than the Book of 
Kings, This has caused a controversy between various Biblical 
and Assyrian scholars ever since the discovery of the canon by 
Bir H. Rawlinson in 1802. As regarcl.s tlie agreement of the 
canon with other Assvriau document.s, the series of dated tablets 
given in the ‘Zeitschrift fur agyptische Sprache,’ July, 1869, 
and March, 1870, supply excellent proofs. The following is one 


of these dates from a tablet written b.c. 707:—“ Month Samna 
(Jewish, Marchesvan), day 16, limu (or eponym) Sa-assur-gubbu 
prefect of Tiiskhan. 16th year of Sargou as king of Assyria, 
3rd year as king of Babylon.^' 

ASSYRIA, chronology OF. Assyria was essentially a 
colony of Babylonia, and the first rulers of the country were 
governors, subject to the Babylonian kings. The moiiurneiits 
and cljrouoiogy of As.syria commence cir. n.c. 1820, when Sani.si- 
viil, governor of Assyria, fuuiuled several temples. Tlie capital 
of tlie country at this time wa.s the city of Assur, now repre¬ 
sented by the ruitrs of Kileli Shergat. Here Sainsi-vul founded 
a lenijile to A.s.siir, the great national deity, and another to Ami 
mid Vnl. At Kine.veh lie. tburiflcd the temple of the Goddess of 
Nineveh. Some of lii.s l)rii;k.s, from the temple of Assur, are 
now in the British Museum. 

The govorniiient of Assyria gradually grew in power until 
Belkajik.api threw olf thc! yokti of Babylon, and founded an 
inde])endeiit kingdom. Ass 3 *iia lunv entered on a career of 
conquest, u'iiicli la.sted for .'i thonsfiml years. Under Assur- 
Ijcl-ni.si-.vu, cir. n.c. 1170, As.syria was already the equal of 
I Babylonia, a po.rition the country continued to hold under liis 
.siiccc.s.sor, Bnzur-a.=i.snr, cir. n.c. 1650. As'.ur-uballid followed, 
cir. n.c. 1430. lie married his daughter to the king of 
Babylon. Assur-uballid i.s also known to us as the restorer 
of the great temple of Nineveh; lii.s son and successor was 
Bel-niniri, cir. n.c. MOO, ivlio was sii(;ceeded by Pudil, cir. 
n.c. 137.5. Pudil built a palace, the ruins of wiiicli exist at 
Kileh-.sliergat. After him came Vnl nirari, cir. n.c. 1350, who 
is als(» known from liis buildings, and an alabaster x'use in the 
British Museum. Yubnirari was succeeded by his son 8hal- 
nianeser 1., cir. 1320, w ho was n great warrior; he eon(|uered the 
whole of Nahari (the region of the head waters of the Euphrates 
ami Tigris), anti fniiitleil Assyrian cohjiiii's there. He ouilt a 
jh'ilace at Assur (Kih h Slu rgat), and rcsiured the great temple of 
Nineveh, and founded a m-vv city near the .junction of the Zab 
and Tigri.s, wliich lie named Kalakh (Caiali, now Nimrud). 
'J’iglalii-ninijf 1., son of Shalmaneser, suce.eeded liis lather, cir. 
1300. Ilf c.onliinied liis fatlier’s career of cutupiest, and subdued 
the whole Kuphrutes valh'v, taking tlie titles “ Coiupieror of 
Kurdunius” (Babylonia)and "King of feuiniii and Akkail.” Pie 
built or restored the palace at Assur, and ajipears to have been 
succeeded by Jus son Vul-nir.iri 11., under whom some part of 
the empire was lost, cir. n.c. 1270. Alter liiin came Bel-kudnr- 
iizur, who was deleatetl .and killed by the king of Babylon. He 
wa.s .succecdetl by Niiiip-]ial-cst*r, who revived tlie Assyrian 
power, n.c. 1220. His son Assur-dahan 1. succeeded him, cir. 
n.c. 1200. IJiulerhim Assyria advanced in ])C)wer.and prosperity. 
]\Iiit!i.ggil-nabu, his son, followed, cir. n.c. 11(50, and then Assiir- 
ri.-'ilim, cir. n.c. 1 MO. This king is known to have made exten- 
sne wars, and to li.ive kt'jit uj) thc military K].>irit of the nation. 
Ho. wa.s succeeded l»y his son Ti.glath-])ilc,;cj* I., of whose history 
we have long details. At the commencement of his reign, cir. 
1120, lie attacked a trihe of Hit tiles, who had held one of the 
dependcncic.s of Assyria for f fi.y years. Tliey had now invaded 
Kunimuklia, hat were defeateil with great. lo.s8 by Tighith- 
j>ile.ser. Tliis battle was followed by victorious campaigns in 
(Joiumiikha, Puriiliiz, Nahari, Muzri. Later in his reign he 
carried the Assyrian anus beyuiiel B.abvlon to Upi (Opis), on the 
Tigris, and in the W(?st to the shijies of Lebanon and the Medi¬ 
terranean Sea. Tiglath-jjile.scr was a gn at builder as well as a 
conqueror, and is best known for lii.s re.stoivition of the temple of 
Ami and V\ii at, Assnr. Un the death of Tiglath-pileser he was 
succeeded by liis srm Assur-bel-kalu, cir. n.c. i 100, and he by his 
brother Sanuis-vu] 11., cir. n.c. lOHO, In the time of theso 
priiice.s the cajiital u]>])i*ars to have been at Nineveh, where they 
made some }mblic Avorks. The empire was declining at this 
period, and soon after one, of their successor,-), Assur-rabbur, was 
defeated by the. king of Syria, and lost his territory by the river 
Euidirates. 

Very little is known of the A.ssyriun empire in the days of 
its misfortune. Its poAver Avas ogaiu raised by Assuiihiljan IL, 
cir. n.c. })4(), and AVitli the ivigii of liis sou Vulnirari III., 
n.c. 912, commenced the regular uflicial aniiaks of the country, 
called the iqionym c.mon. | Assyria, U.anon ok, E. U. S.J 

ASSYRIAN ASTROLOGY By the inliabitunts of the 
Euphrates valley astrology was coirsidered one of the most im- 
l>ortaiit branches of learning, and was cultivated from the earliest 
tiimiR. The astrology of the Biibyluuians and Assyrians took its 
rise in thc soutlieru part of the country, the region afterwards 
inhabited by the Chaldees. It started with the notion that the 
three great gods, Ann, lord of the heavens; Bel, lord of the 
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earth ; and Hea, lord of the sea and lower regions, the creators 
of tlie universe, maintained all things celestial and terrestrial in 
motion, that by tlieir varied changes and appearaneesS they might 
warn mankind of tlie events that were corning to pass. The 
consequence of this was the appearances of the heavenly bodies, 
the changes of the weather, the actions of anijn.als, and appear¬ 
ances of trees, streams, stones, &c. All were supposed to have 
some import, and to foretell some event of greater or leas mag¬ 
nitude. 

Early in the history of E.ihylonja, before flu* rise of the 
Assyrian empire, the astrological system of the (JliakUx's had 
been reduced to rules, and committed to writing. The whole 
formed two great works ; the liivst oir .'istrology pr-ojrer, or the 
portents from celestial objects, the sun, moon, stars, ])lanels, clouds, 
rain, &c. ; the second on the portmils from bUTestrial objects 
and occurrences, such us trec's, animals, streams, Hoods, dreams, 
births, (See.; in fact nothing was too small to ci)ustitut(‘ iin omen 
of this class. The W'ork on celestial portents extended over 
upwards of seventy inscribed clay tablets, and contained about 
8000 predictions. As a general rule these jnaalictiuiis refer to 
olitical events; for instance, tlie aec(;s>,iiiua and di-atli. <»r kings, 
attles, invasions, destruction of cities anrl teinph"-, irjcuj-sit*ns of 
wild beasts, state of crops, epidemics, and such tilings as ar'e of 
importance to the coninuinitv at large, ddiese predictions refer 
to the following countries:—Akkad (Ibbylonia); GuLiuiu (the 
Goim of Genesis); Siihai'ti, the position of Avhicli is unknown ; 
Elam (Susiuna); Anduan, which is also .an unknown country; 
JMullias, near Elam; Khita, or tlie ilitlitcs; and Asnmii, on the 
r»rrsiaii Gulf. The following errunqiles wdll give s])ecimens of 
the astrological Tiorlciits: 

'‘When on the LOtli day of the mouth the sun and moon are 
.<^een together (kc., at the same time), tlu' ]»owtrrul enemy his 
lighling men to the count ry shall bring, and the great gate of the 
city the enemy shall destroy." 

“When the star Regulu.:3 is obscure, the governor of the palace 
shall die.” 

“ When on the lOlh day of the month Kislev, Venn.s .shall he 
seen with the rising sun, there shall he a dearth of grain in the 
country.'' 

The second work, oiitorreslrial portents, embraces a wide held 
of objects and phenomena; .and the predictions c.xteiuled over 
ujiwards of 100in.scribed tablets. They geneia!lvconcern mi7ior 
matters, relating to a man’s family orgooils. Among the birlli 
]»ortcnts they meiiUun—when a. ehild has six hjiger.s,six tue.s,.aud 
when there is any defect in liis ears, eyes, nose, mouth, &c. 
Long lists of these ai’e given. Again, dreams are given as of ini- 
jiortunce, and the aiipearance of uniinai.H in them, in ])arlicular. 
Many of the terrestrial omens are very indelicate. In con¬ 
sequence of the \videsj)rea(l belief in tliese jm'dictioiis, the tablets 
were copied from time to time, and .adrologer.s were employed to 
watch all the phenomena in cpie. limi, and compare them with 
lire predictions on the tablets. It aa'.-ls further Iin* duty of tlie.se 
men to scud .small inscribc'd clay lubbd,-. to inform the king of 
the various events and their ]ii'obabln im])orl. The king .some¬ 
times .sent himself to ask the ji.’tj'ologeiv, the meaning of j'heiio- 
mena; and one tablet in the iJriLidi .Museum is an a-trologer’s 
answer to the king, W'ho had inquired ol' him about a tlunider- 
storm. Ill our national collection we have. numbcr.s of reports 
sent by the astrologers to the king, and parts of several copies of 
the works on astrology. 

ASSYRIAN INSCRIPTIONS [Cuneiform, E. C. vol. iii. 
col. :13.0]. 

ASSYRIAN LANGUAGE. The term As.‘?yri:m is generally 
used for the language which was spread over tiic Eu|jhvates val¬ 
ley, and which was common to iiabyIonia ami Assyria, The 
Assyrian language was preceded in these regions by a toUlly 
dilfurent tongue, belonging to the l.'irgo gronn of languages called 
Turanian. The Turanian language of the valley of the Eujdirates 
has, for convenience, been called the Akkad ; it was connected 
with the early civilisation of Babylonia, and with that. sy.-,tem of 
writing which, on account of tlie slitqa* of the characteis. In 
been called the cuneiform, or airow-head(jd. 

The Assyrian language, at an early period, separated into 
two dialects, the Semitic-Bahyloniari and the Semitic-Assyrian. 
The principal difference.9 between these dialects are—1st, the 
use of mimmation by the B.ahylonians, and not by the As¬ 
syrians ; thus, the Babylonian words SuMiriiu and AliJzadim^ 
were rendered by the Assyrian.s Sumiri and A/ckculL 2nd, in 
the preference for the g sound in Babylonian words instead 
of k and q ; thus the Assyrian word qat, a hand, is gat in 
Babylonian ; and qnqqadf a head, and qaqqQ/r^ earth, ore gag(jd 


and gagar in Babylonian. The Assyrian language belongs to 
the class called Semitic, which includes, besides Hebrew, Arabic 
and a few other allied languages. These language.s, in ancieiR 
times, were very restricted in their geographical extent, and 
differed little from each other. The Assyrian, both in its 
grammar and vocabulary, is nearly allied to the ancient Hebrew ; 
but it exhibits an tiarlier stage of progress, before the softening 
of the terminal n hito n* 

Assyrian, Hebrew, and Arabic all contain traces of a Turanian 
element, probably derived in each case from the original in¬ 
habitants of these regions. In the case of the Assyrian, the 
Turanian or Akkad element was considerable, on account of the 
great length of lime the two hingiiage.s e-xisted together. The 
root of a regular Assyrian word consisted of three radicals, as 
IDT, written hy the Assyrians zikar. The substantive takes, 
as suflixcs. a in the nominative, i in the genitive, and a in the accu¬ 
sative (Bubylaniaii urn, im, and am) ; thus, ?nlcar makes zihru^ 
zikri, and nJera ; but the use of these ea.se.s is very dilferent from 
ours, .and diflcrciit copies of the same inscription sometimes show 
great irregularities and variations in them. 

The feminine is usually formed from the root by adding —at ; 
thus bi‘/y a lortl, makes brlaf, a lady ; aiul m/’, a king, makes 
sarrnt, a queen. The masculiiK' plural av;is originally formed by 
--ani; thus dap, a tablet, noin. (lupjiiJ., jdiiral dnppani. The end¬ 
ing —ani w.as, lioweviT, very gcmu-ally contracted to —i ; thus, 
nom. ahny a fatluir, ]»lnral ahi. There was another plural form 
in —ut and —.at; and feminines ending in generally formed 
lluiir plurals by changing —at into— d; thus helatj a lady, make.s 
bt'ldy ladies. 

I'lu' A.ssyriajt i)ronoiujs are very similar to the Hebrew ; first 
per. sin. nom. is amku ; poss.i or a ; accius. iniia or anna. There 
is ai.so a form yasi, or yapi, resembling a dative, and used 
mostly for“ to” or “of me.” Second ])er. nia.s. sin. nom. atta; poss. 
and ucens./ca; fein. nom. ; pos.s. and acciis. hi. Third per¬ 
son mas. sin. nom. sw ; poss. and accus. sa. P'em, nom. si ; poss. 
and accus. .sit, t^c., &c. The conjugations of the verbs, again, 
re.seinbh! tlie Hebrew ; but tliey an; mon* muneroiis, and the 
forms more urch.aic. The verb lias tlir(*c jiersons, two numbers, 
and two geiider.s. TJie linst person generally jtreiixes S to the 
root in the singular, and 3 in the plural; the second person H, 
the tiiird person i for the masculine, and H fur the feminine ; 
but there are many exc(!ptions and irregularities. The first con¬ 
jugation re.sembles llu; Hebrew Ka], the sec.ond the Hebrew 
Ni])lud, and live others agree with the remaining Hebrew conju¬ 
gations. The, prefornuitivc n of the He.bniw iliphil, Ilophal, 
and Hilhpacl, is replaced hy W in tlii' Assyrian ; and there are 
conjugations which admit, Hand between the first and second 
radical, which ari' not present in Hebrew. Each Assyrian con- 
jugatitm has .also a sejie.s of forms, which Jtr. Hincks has called 
j)emiansive ; these denote conlimiani'e in a state or action. 

Some of tile principal prepositions are (MUt, “to”; ina, “in”; 
adi, “to” ; id)' or 'ulln, “ from ” ; and c//, “ ovcz’.” 

Mo.'-l Assyrian adverbs an' I’oriued by adding—aids or—is 
to the root, lids ending reseiul»liiig the. Eng]i.sb —ly ; thus, 
'tn'kid in As.syrian means glorious, and nahid—is means 
glorious— ly. 

The A;:syi‘ian language clianged in the course of time. A 
good exam jvle. of xvliat maybe called classical Assyrian is the 
t'yliiider of Tiglatli-])ilesei' 1. cir. ii.c. 1110 ; while the more 
modem ami i>o[)ular dialect, is well shown by the letters and 
desjiatclios wrilleii in the seventh century u.c. The Assyrian 
language continued ti> be written with the cuneirorm characters 
down to the lldrd century U.c. 

ASSYRIAN LAWS [Lawh, A8.syiiian, E. (J. S.J. 

ASSYRIAN LIBRARIES [LiBHAitiF.s, Assyrian, E. C. S.j. 

ASSYRIAN MATHEMATICS [Matiiuaiatics, As-syrian, 
E. C. S.J. 

ASSYRIAN MEASURES [Mkasure.s, Assyrian, E. C. S.). 

A.SSAMHAN MYTHOLOGY [Mytuoi.ouy, Assvhiax, 
E. C, S.|. 

ASSYRIAN SOTENGE [Science, As.syri.yn, E. f?. S.|. 

A.SSYRIAN WEIGHTS [WEifmT.s, Assyrian, E. G. S.J, 

ASTATIC [Galvanometer, R. C. vol. iv. col. 272). 

ASTEROIDS [E. C. vol. i. col. C39J. The number of a.ste- 
roids revolving between the planets Mars and Jujiiler has con¬ 
tinued to receive fre.sh accessions in each succeeding year, until 
at length, ut the time when we write (the clo.se of the year 
1870), it amounts to 112. The following is a tabular statement 
of the elements of the orbits of the entire group of these 
bodies, with the exception of Camilla, the oibit of which has 
not yet been computed. 





175 


ASTEROIDS. 


17C 


Kame of Asteroid. 

Mean Distance from 
the Sun, the Earth’s 
Distance being repre¬ 
sented by unity. 

Time of Revolution 
in Years. 

1 

R 

g 

1 


0 . 

II 

‘bti S 

Jl 

Jlean Longitude. 

Epoch in Berlin Mean Time- 

(71) Cerci 

2*7670 

4-604 

770-6 

0-07610 

0 , . 

143 39 3 

jli 37 14 

SO 44 39 

32 :; 40 2.5 

'' 

1870, June 29 0 

(T) Pallaa 

2*7702 

4-611 

769-6 

0-23940 

121 44 47 

34 12 19 

127 46 8 

267 46 38 

1809, September 25*0 

Juno 

2*6671 

4-356 

814-6 

0-25835 

55 0 57 

13 1 26 

170 51 .50 

276 33 58 

1869, July 24-0 

(7) Vesta 

2*3611 

8-628 

978-0 

0-08903 

250 2 35 

7 7 56 

1(13. 27 22 

127 C 57 

1870, October 17*0 

0 Aslroea 

2*5791 

4-142 

8.56-7 

0-18700 

131 39 16 

5 19 5 

141 26 11 

333 43 48 

ISTO, December 28 0 

0 Hebe 

2*4254 

3-777 

939-3 

0-20220 

15 20 51 

14 46 46 

138 40 36 

313 59 50 

1870, .July 30-0 

0 Iris 

2*3«fl2 

3-086 

962-6 

0-230S5 

41 23 21 

5 28 3 

2.59 47 56 

166 7 9 

1850, January O'O 

0 Flora 

2-2014 

3-2G6 

1086-8 

0-15670 

32 54 28 

5 53 8 

no 17 49 

35 51 4 

184 S, .laimiiry I'O 

(p) Metis 

2-3S(;7 

3-087 

962-3 

0-12332 

71 •• 52 

5 3.6 0 

68 31 3.5 

5i 4 I*.i 

1858. June 30 0 

0 llygeia 

3-1544 

5-00-2 

633-3 

0-10167 

237 11 38 

3 48 2 

286 4 47 

146 56 44 

1868, December 17 0 

0 Pnrthenope 
@ Victoria 

2’4.V23 

3-8-10 

924-0 

O-09K21 

316 59 16 

4 3.7 4 

125 9 40 

33 59 12 

1870, September 22-0 

2-3:512 

3-566 

991-8 

0-21892 

301 39 25 

8 23 18 

235 34 42 

06 2 40 

18.51, January 0-0 

0 Egeria 

2-5765 

4-136 

837-9 

0-08711 

120 9 58 

16 52 25 

43 n 35 

2J0 46 34 

3850, January O’O 

0 Irene 

2-5^1)3 

4-167 

851-5 

0-16433 

179 48 12 

9 7 34 

86 44 1 

2ui 22 41 

18(i9, November 2*0 

0 Eunomia 

2*0437 

4-298 

825-5 

0-18724 

27 52 0 

11 41 17 

293 ,52 M 

1‘2'2 5 31 

1854, January 0*0 

;'i*) Psyche 

2*9213 

4-993 

710-0 

0-13595 

15 47 9 

3 4 0 

1.50 3.5 12 

‘J99 15 33 

1809, July 23-0 

0 Tbiotis 

‘2-4763 

3-S94 

911-1 

0-1272.5 

261 2 20 

5 35 58 

1-25 2-2 ‘23 

121 4-2 31 

1.809, October 29-5 

(ji) Melporncin* 

2-2956 

8-478 

1020-1 

0-21767 

15 5 31 

10 9 17 

150 3 50 

80 4 37 

18.51, January 0-0 ‘ 

0 For tun a 

2-4412 

8-814 

930-2 

0-15835 

30 30 47 

1 3.2 4S 

211 25 13 

61 27 19 

1809, January 6-0 

0 I^IasMilla 

2-4 095 

3-740 

948-7 

0-14‘291 

99 14 47 

0 41 15 

‘206 30 5 

192 31 44 

1870, July 11-0 

(J?; Lutetia 

2-4355 

3-801 

933-6 

0-1620 8 

327 3 59 

3 5 9 

80 27 48 

71 20 5 

185:?, January 2 0 

0 Calliope 

2 9115 

4'9<i8 

714-2 

0-09881 

59 2 26 

13 43 19 

66 37 1 

202 17 3‘2 

1870, June 8 0 

0 Thalia 

2(;309 

4-207 

831-5 

0-23024 

123 30 11 

10 13 36 

67 38 49 

310 45 45 

1809, November ]2’() 

0 Themis 

3-1836 

5-561 

G38-1 

0-12-251 

112 50 3 

0 48 38 

35 46 40 

2:14 56 9 

1807, September 14-0 

0 Phocsea 

2-4008 

3-720 

953-9 

0-2.5503 

302 58 19 

21 34 41 

214 6 3-3 

113 1 53 

1809, December 8 0 

0 Proserpina 

2 0561 

4-829 

819-7 

0-08735 

236 25 15 

3 35 .58 

45 .51 59 

351 5 .56 

1853, June 11-0 

0 Euterpe 

2-3476 

3-597 

986-4 

0-17188 

.57 .59 15 

1 35 27 

93 49 13 

199 13 .56 

1870, July 3-0 

(Ji") Bellona 

2-7755 

4-624 

1 707-1 

0-15383 

122 44 19 

; 9 21 49 

144 37 20 

212 26 51 

1870, September 13 5 

0 Amphitritc 

•2-5258 

4-013 

1 8<i9-0 

i 0 07426 

56 *23 1 

! 6 7 5 

3.56 40 46 

19S 1 40 

185.5, January 0-0 

0 Urania 

2-36G1 

8-089 

974-9 

0-1*2761 

31 31 53 

12 6 6 

308 10 41 

0 18 41 

1869, October ‘2;.-5 

(m) Euphrosync 

31513 

5-594 

034-3 

0-22126 

93 :u; 35 

; -26 27 27 

31 .-Ul .53 

168 57 3 

1869, .Tune 14 0 

(m) Pomona 

2-5873 

4-669 

8.52-6 

0-08301 

193 21 49 

5 28 50 

220 .J2 55 

223 51 39 

1855, January 5 0 

0 Polyhymnia 

•2-8026 

4-843 

732-0 

0-33971 

342 3.3 7 

1 66 16 

9 6 8 

71 IS 32 

1809, December 24'0 

0 Circe 

2-6S5H 

4-4{)l 

SOti-l 

0-10809 

149 24 20 

5 26 2!» 

184 51 47 

227 16 6 

1 8 T 0 , September 23 0 

(vl) Leukothca 

2-9930 

5-178 

685-2 

0-22236 

202 9 .3 

j 8 Jl 56 

355 42 16 

292 54 40 

1870, January 10-(^ 

0 Atalanta 

2 7151 

4-341 

780-0 

0-30238 

42 4 1 -JS 

; 18 42 12 

359 13 59 

33 11 6 

1869, November 28 0 

0 Fides 

2 6112 

4-295 

826-2 

017522 

65 43 3-2 

j 3 7 8 

8 15 57 

43 10 26 

1S(')9, September 3 n 

0 Leda 

2-7412 

4-53S 

781-8 

0-15219 

100 39 IS 

; 6 .5710 

290 25 5 

30 48 39 

1809, Nov'cinber 

(«p'. Lsetitia 

2-7096 

•1 009 

771-6 

0-11329 

2 21 60 

10 21 58 

157 21 IS 

17.5 -21 31 

1870, March 18-5 

0 Ilarinonia 

2-2673 

3--114 

1039-3 

004653 

0 54 7 

4 15 4S 

93 31 51 

186 48 19 1 

186.3, January 0 0 

0 Daphne 

2-7591 

4-.583 

774-2 

0-27074 

220 12 3 1 

1 16 0 7 

179 4 56 

345 27 18 

1870, April 3 0 

0 Isis 

2-4401 

8-812 

930-9 

0-22560 

317 57 50 1 

8 31 33 

84 27 .5-2 

313 50 50 

18.56, June n o 

0 Ariadne 

2-2033 

3-270 

1084-9 

0 IG754 

277 46 33 ! 

3 27 40 

264 36 3 

228 U 40 

186:1, February 14'.5 

@ Nysa 

2-42-20 

8-769 

941-4 

0-15078 

11-2 8 14 

3 41 56 

131 5 58 

283 21 50 

1866, October 9 0 

0 Eugenia 

2-7205 

4-487 

790-7 

0-08223 

229 51 33 

6 34 57 

1 

148 5 24 

24 31 23 

1857, July 1-0 

0 Hostia 

2-5264 

4-016 

883-6 

0-16410 

354 M 19 i 

' 2 17 30 

181 30 .35 

359 33 16 

1870, January 0*0 

0 Aglaia 

2-8777 

4-882 

726-8 

0*13430 

313 14 40 

1 5 0 35 

4 11 25 

69 8 12 

1807, December 18 0 

0 Doris 

3-1804 

5-480 

647-5 

0 07580 

73 25 31 

6 29 27 

185 10 43 

199 13 40 

1867, June 26 0 

@ Palos 

8-0823 

5*412 

655-7 

0-23719 

81 39 27 

3 8 22 

290 r.i 9 

28 42 46 

1869, May 26-0 

0 Virginia 

2’6518 

4-318 

821-7 

0-28404 

9 59 0 

2 47 23 

173 28 37 

389 6 20 

1806, February ll'O 

0 Nemausa 

2*8657 

3-944 

975-1 

0-06763 

175 29 43 

9 57 24 

176 43 20 

7 46 35 

1869, March 17 0 

0 Europa 

8*0992 

6-456 

650 8 

0-10506 ; 

106 17 43 

7 26 22 

129 46 32 

98 53 8 

1869, November 22*0 

@ Calypso 

2*6209 

4-243 

836-2 

0-20359 j 

92 24 89 

5 6 29 

144 1 20 

386 42 24 

1869, November 19-0 

0 Alexandra 

2-7093 

4-460 

795-6 

0-19866 ' 

294 16 8 

11 46 59 

313 49 20 

52 11 20 

1858, December 30*0 

0 Pandora 

27p0S 

4-5S7 

773 5 

0-14464 -' 

10 28 40 ’ 

7 13 55 

10 51 7 

323 58 50 

1867, July 16*0 
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Name of Asteroid. 

. 

yiean Distance from 
the Sun^ the Earth's 
Distance being repre¬ 
sented by unity. 

Time of Revolution 
in Tears. 

Mean Daily Motion. 

Eccentricity. 

Longitude of the 
Perihelion. 

Inclination to the 
Ecliptic. 

Longitude of the 
Ascending Node. 

Mean Longitude, 

Epoch in Berlin ^Ican Tim 






t' / // 

rt / // 

K) 9 ff 

0 / n 


(so'; Mclete 

2*5971 

4*185 

817*8 

0*23571 

293 41 16 

8 1 28 

194 29 30 

87 26 53 

1870, November 6*0 

Mnemosyne 

3*1554 

.5*605 

633*0 

0*10930 

53 52 35 

15 10 22 

200 3 27 

.59 54 8 

1866, December 8*0 

Concordia 

2*7903 

4*437 

799*6 

0 042.51 

189 10 5 

5 1 60 

1 161 19 50 

21 24 4 

1865, January 7*0 

(bp Elpia 

2*7131 

4*169 

794*0 

0117*25 

18 18 47 

8 37 14 

1 170 20 29 

311 18 53 

1S65, .Tauuary 7*0 

^ Echo 

2 3930 

3-618 

958*5 

0*18472 

98 36 53 

3 34 17 

192 6 .39 

94 43 28 

1870, January 0 0 

@ Danae 

2*9858 

.5-1.59 

687*7 

0*16105 

341 .57 37 

18 15 14 

1 3.34 1.3 :i7 

329 11 36 

1870, July 24-0 

(b^ Erato 

31310 

5-510 

640-5 

0*16993 

37 3 19 

2 12 31 

1*25 40 9 

97 18 .32 

1868, February *21*0 

0 Ansonia 

2-3954 

3-707 

957-1 

0*1*2548 

269 IC 37 

5 47 21 

3:38 9 

1 218 .55 .53 

1868, February 1*0 

0 Angoliiia 

2*()809 

4-389 

80.S-3 

012819 

123 37 28 

1 19 51 

311 10 13 

' 355 46 58 

, 1865, .January 7*0 

0 Cybele 

3*4204 

6-326 

;.6i>*9 

0*1*2016 

259 29 47 

3 28 11 

j 158 .56 40 

271 10 28 

1 1867, February 26*0 

0 Maja 

2*6.512 

4-317 

821 -9 

0*1.5807 

44 25 1 

3 4 15 

i 8 15 21 

87 7 3 

1 1865, January 27 0 

(«) Asia 

2*4217 

3*774 

94 i -5 

0*18501 

306 7 18 

r, 59 38 

202 43 40 

296 3 7 

j 186.5, January 7*0 

;en: Ecto 

2*7805 

4*636 

765-3 

0 1.8829 

345 5 42 

7 .57 3.5 

44 5:3 6 

107 30 20 

1864, February 22*0 

0 Hesperia 

2-97.50 

,5-.5(;2 

691*5 

017223 

108 .58 48 

8 ‘28 27 

187 8 12 

185 33 6 

1868, May 31*0 

(ill) Panopma 

2-G131 

4*224 

810 0 

018368 

299 48 19 

11 3.8 20 

48 19 :30 

46 15 25 

1866, October 9*0 

0 Niobc 

2*7r):5(; 

' 4*,569 

776*5 

0*174.59 

221 47 49 

2:1 19 .3.5 

:316 19 52 

1.52 1 14 

1866, December 18*0 

0 Ecronia 

2-2(il)l 

! 3-411 

1040*1 

0*1197<5 

307 58 10 

5 23 ,53 

207 48 :32 

93 24 0 

1870, January 0*0 

0 Clytia 

0 Galatea 

2*(564S 

1 4-:j5o 

1 81.5*7 

0 014*27 

59 44 52 

2 21 35 

7 33 52 

; 3*25 30 44 

1864, October 3*5 

2-7898 

1 4-637 

I 76.5 2 

0*23656 

7 10 36 

3 58 51 

197 55 31 

2-25 13 :i6 

1870, April 27*0 

0 EurycUee 

1 2*6698 

' 4*362 

1 

! 813*1 

0*30693 

.334 21 8 

5 0 5 

0 0 .31 

! 287 :j2 14 

186.5, December 18*0 

0 Preia 

3*3876 

! 6-235 

.569*1 

0*18769 

93 22 1 

2 1 46 

21:3 9 26 

6 50 58 

1870, .January 0*0 

0 Prigga 

2*6736 

4'«:! 

811*6 

0*13609 

58 *27 48 

2 27 51 

2 10 49 

197 :i6 28 

1 1870, January 0*0 

Diana 

2-6211 

j 4-2.M 

836 1 

0*20620 

121 21 17 

8 38 49 

33:3 59 18 

168 26 S 

1 1868, December 17*0 

(?«) Eurynomo 

2-4119 

3-821 

92.8*6 

0*1931(5 

44 13 0 

4 37 0 

206 4*2 9 

5 55 4 

1867, November 13*0 

0 Sappho 

2-29(;i 

1 3*479 

1019*8 

0*20009 

355 10 1 

8 ,36 49 

21.8 35 24 

66 19 40 

186.5, December 3*0 

(8^ Terpsichore 

2*8.544 

4-82*i 

73.5*.8 

0 211*23 

48 29 29 

7 55 .37 

2 32 6 

33:1 26 58 

1864, October 6*0 

0 Alkmcnc 

2*7611 

4*59.5 

772-1 

0*21999 

131 ,55 1 

2 51 8 

2(3 53 55 

3.53 47 38 

1870, January 1*0 

0 Beatrix 

2*4397 

3*790 

93<*.-3 

0*08.541 

192 21 49 

5 0 20 

27 :52 2.8 

28.5 0 6 

1868, March 12*0 

0 Clio 

2*3616 

3*629 

977*7 

j 0*23608 

1 339 16 3(5 

9 2*2 14 

:327 25 32 

14 .36 10 

186.5, November 13 0 

0 lo 

2*6.539 

4-323 

820*7 

! 0*19115 

! 322 34 31 

11 53 16 

20:5 55 59 

29 53 46 

1870, January 0*0 

0 Scmelc 

3*1119 

t) 36.5 

646-3 

0*20962 

' 28 nr* 42 

4 47 40 

88 55 57 

79 11 10 

1867, February 8*0 

0 Sylvia 

3*4941 

6*532 

543-3 

0*08*224 

; 3:56 5 9 9 

10 .50 ,57 

7(> 24 5 

274 'M 49 

1866, May J6 

Thisbc 

2-7687 

4-607 

770*2 

0*16,505 

308 44 8 

5 14 35 

277 46 .32 

.356 15 15 

1866, August 4*5 

M Julia 

2-5405 

4*066 

871 *6 

0*18004 

353 14 19 

16 11 36 

311 33 17 

3.51 48 9 

1866, October 29*0 

(i".V Antiopc 

3-1368 

.5*5.56 

638 7 

0*17206 

1 301 .59 25 

2 16 38 

71 20 26 

225 56 37 

1870, January 0*0 

0) A-lgina 

2-.i9ir 

3*93.} 

90*2*1 

00660S 

; 68 54 3 

; *2 9 3*2 

11 41 .35 

212 33 15 

1869, Juno 30*0 

(oa) IJndina 

3-1911 

5*700 

622-4 

0*10293 

:}33 18 4.8 

1 9 ,57 14 

10*2 55 32 

339 11 15 

1867, July 16*0 

0 Minerva 

2*7538 

4*.570 

776*4 

0*11030 

275 2 55 

; 8 36 18 

5 4 16 

270 51 42 

1870, May 1*0 

0 Aurora 

.4*1.591 

,5 616 

631*8 

0*fKS.Sl7 

44 14 34 

8 5 32 

4 35 36 

347 13 54 

1870, January 0*0 

(ctsi Arethusa 

3072.5 

5*429 

65.8*8 

0*14732 

:{0 17 .58 

1 12 51 29 

214 2.3 8 

65 40 5 

1868, .July 10*0 

0 A5gle 

3-0543 

5*338 

664*7 

0*14028 

164 16 .51 

16 6 31 

32*2 51 4 

110 51 14 

1870, January 0*0 

0 Clotho 

2*6086 

1*3.59 

8i:{*9 

0*2.5690 

66 33 36 

, 11 44 58 

160 36 35 

60 .35 14 

1868, January o’O 

0 lanthc 

2-6845 

4*398 

80(i*7 

0*18918 

147 44 48 

15 32 36 

354 18 24 

166 30 15 

1870, January 0*0 

0 Dike 

2*8134 

4*781 

743 7 

0*21268 

239 9 30 

14 0 31 

41 85 1 

229 3 11 

1868, May 28*4 

@ ITecato 

3 0981 

5-453 

6507 

0*15663 

307 29 47 

6 22 33 

128 25 11 

356 50 11 

1868, July 1*0 

0 Helena 

2-5731 

4128 

859*6 

0*13941 

328 40 51 

10 4 20 

34.3 35 0 

17 52 27 

1868, September 14*0 

0 Miriam 

2*6618 

1 4*343 

817*1 

0*25525 

354 39 3 

5 5 7 

211 .36 12 

114 29 42 

1870, .January 0-0 

0 Hera 

2*7030 

4*444 

798*5 

0-0809*2 

321 56 44 

5 24 8 

136 17 48 

1.36 1 44 

1869, December 31'0 

0 Clymene 

3*1798 

5-670 

625*8 

0*19734 

62 11 55 

2 53 27 

43 46 42 

316 12 19 

1868, September 14*0 

@ Artemis 

2*3800 

3*671 

966*4 

0*17620 

242 36 18 

21 38 59 

187 54 2 

106 17 50 

1868, October 13 0 

0 Dione 

3-2010 

5*727 

619*6 

0*19500 

1 

35 37 54 

41 88 

62 42 89 

346 47 7 

1868, October 11*0 

0 Camilla 

# 

* 

* 

# 

* 

* 

* 

* 

# # # 

0 Hecuba 

3*1911 

5*698 

622*7 

018442 

125 45 15 

4 39 IS 

352 56 14 

62 26 57 

1869, April 80*5 

0 Felicitas 

2*6936 

4*421 

802*6 

0*29979 

55 55 59 

8 2 47 

4 56 40 

889 5 56 

1869, October 8 75 

@ Lydia 

2*6912 

4*416 

808*7 

008078 

300 17 16 

6 59 11 

57 9 58 

193 18 54 

1870, April 22 5 

0 Ate 

2*6756 

4-184 

858*4 

0*10185 

122 68 7 

5 1 21 

806 26 28 

205 17 21 

1870, September 0 

0 IpEigonia 

ABTS AND SCI. Dl 

2*4857 

8*801 

0384 

0*12689 1 

887 48 26 

2 86 62 

824 4 87 

82 49 26 

1870, October 28*5 

V 
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ASTEROIDS. 
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The order of diaoovery of the Asteroids, with the names of 
their respective discovcreis, is exhibited in the following tjiblc. 


Manet. 

Pnlo of Diflcovrry. 

Name of Discoverer. 

0 Cero.H 

] SOI, January 1 

Piazzi 

0 Pullas 

1802, Alarch 2>< 

Olber.^ 

0 Juno 

1804, Soptemher 1 

Harding 

0 Vesta 

1807, Alarch 20 

Olbcr.^ 

0 Astrren 

1845, December 8 

llenckc 

(ft) llehc 

1847, July 1 

ITenckc 

(T) Iris 

1817, August 1;! 

Hind 

( 7 ) Flora 

1S47, OHoher IS 

Hind 

(7) Metis 

1818 , April 2“) 

Orahani 

@ llygeia 

■J81!t, April J2 

De tiaspari>; 

(T?; Parthciiopo 

Isr.O, May 11 

Dc (hosparLs 

(ia) Victoria 

iS.''*!', S'plfiiilH-r 13 

Hind 

(iT) Egciia 

18fl(), Novemhor 2 

Do (Jasparia 

0 Irene 

IS'.l, May JO 

Hind 

(ib) Eunomia 

1851, July 20 

Dc (!a.;paris 

(ni) Psycho 

1852. Alarch l7 

Dc fbusparis 

(n) n’hetis 

1852, A ))rtl 17 

JiUthcr 

(ih) Afolpomcno 

1852, June 21 

Hind 

(lo) Fovhina 

18.52. A ugust 22 

Hind 

(aJ) AT assail a 

1852, Se])letnlK‘r 10 

Dc Oasparis 

Lulctia 

1852, Kovcmlx r 15 

Oohlsclimidt 

(vs) Calliope 

1852, November H! 

Hind 

0 Thalia 

18.52, Docemher 1.5 

Hind 

(7) Themis 

18.^3, April 5 

Dc (llasj)aHa 

Phociva 

1 853, Ajiril 0 

Chaco rn.ac 

(*fl) I'roscrpina 

185.3, Alay 5 

Luther 

@ Euterpe 

1853. November 8 

Dind 

(aiO llcllona 

1854, Alarch J 

LiMlicr 

0 Aiuphitrito 

1851, Alarch 1 

Alarth 

Urania 

1851, July 22 

Hind 

(iu) Euphrosyno 

1851, ScpI.cmhcr 1 

FcreH'.nii 

0 Pomona 

1854, October 20 

(bddMbnudt 

(0 Polyhymnia 

1851, October 28 

(■liaoornac 

0 Circo 

18,55, April 0 

(Oiacornac 

0 Lcukothca 

185.5, April 10 

Lidl.'cr 

0 Atalanlc 

18.5.5, October 5 

Oohlsclimidt 

0 Fido.s 

1855, October 5 

l.nliicr 

0 Eeda 

18.50, January 12 

Cliacoriific 

0 Lcotilia 

1851), Fihniary 8 

Clun’oruac 

0 Harmonia 

18.50, March 31 

Ooldschmjdt 

0 Daphne 

1850, AI.ay 22 

fJoldschmidt 

0 Jsis 

18.5(5, Alay 23 

Pogson 

Ariadne 

1857, April 15 

Pug son 

0 Nysa 

1857. May 27 

Goldscliuiidt 

(♦a) Eugenia 

1857, June 2S 

Oohlsclimidt 

llestia 

1857, August 1(5 

Pogson 

0 Aglaia 

1857, Septemher 15 | 

1 JaUlicr 

0 Doris 

1S57, Soptcnihcr 10 * 

* OohliLlunidt 

0 Palc.s 

1857, September 10 

Ooldschniidt 

0 Virginia 

1857, October 4 

Fex-gnsou 

0 Ncmausa 

1858, January 22 

Laurent 

Europa 

1858, Fol)rn!iry (5 

(loldschmidt 

0 Calypso 

1858, April 4 

Luther 

0 Alexandra 

185.S, Scptcriibcr 10 

(i’oldsehniidt 

@ Pandora 

1858, September 10 

Searle 

Alolctc 

1859, September 0 

Ooldschniidt 

(bv) Atnemosyne 

1859, September 22 

Luther 

0 Concordia 

1800. Alarch 24 

laither 

(0 Elpis 

1860, September 13 

Ohacornae 

Echo 

1860, September 15 

FergUBon 

0 Doiuic 

1860, September 9 

Goldschmidt 

0 £mto 

1860, September 14 

Lesser 

0 Ausonia 

1861, February 11 

■ De Gasparls 


Planet. 

Date of Discovery. 

Name of iJiscovnrer. 

(o») Angelina 

18G1, March 6 

Tempel 

(« 5 j Cybcle 

1861, March 10 

Tcmpel 

Owj Maja 

1861 , April 10 

Tuttle 

(•\i) A.sia 

18(51, April 18 

Pogson. 

[i.-i Jjoto 

1861 , April 29 

Luther 

(ill.; 1 Icspcria 

1861, April 29 

LciaparclH 

Panojuca 

1861, Alay 5 

Gold-sclimidt 

(iij Niobe 

1861, August L‘5 

Luther 

(T-.) Fcroilia 

3 8(!2, Jamuiry 29 

I’eters 

/tV, CIvtia 

1862, April 7 

Tuttle 

( 74 ' Oalatca 

1862, August 25> 

Tcmpel 

Eurydicc 

18(52, Sejit.cMuber 22 

Pctar.s 

(th, Frcia 

18(52, November 14 

D’Arrest 

(. 7 ; Frigga 

1.862. November 12 

Peters 

T-b) Diana 

l.‘<6:j, Alarch 15 

ljuthcr 

(jv) Eurynomo 

1.863, September 1 1 

IVatson 

(hi.) S.appho 

1864, May 3 

Pogson 

(hi) Terpsichore 

1864, September .30 

Tcmpel 

'-<•) Alkiiiene 

1864, November 27 

Luther 

(bm') Heatrix 

18(55, April 2(5 

De Gasparia 

(..) (dlio 

1865, Augmst 25 

Lui,hcr 

ISi/ lo 

1S6,5, Sejitember 19 

I’ctcrs 

("■'1 .<emclc 

1.S66, January 1 

Tiotjen 

( 1 - 7 ) Sylvi.a 

1815(5, May 16 

Pogson 

(Bs, liiishc 

18(56, June J5 

Peters 

(iTi.) Julia 

386(5, August 6 

Stephan 

Anliopt' 

18(5(5, October 1 

lull her 

ro) •Emilia 

186(5, November 4 

Stephan 

, Pudin.a 

1.8(57, July 26 

i’eters 

Aliuorva 

1867, August 24 

Watson 

iM,} Aumra 

3.8(57, .SepUunber 6 

WaUoii 

Arclliiisa i 

3 867, November 23 

Luther 

.Eglc 

3 . 868 . I'cbruary 17 

Ihiggia 

(.dotho 

3 .S( 5 S, February 17 

Tcmpel 

lauthc 

1 . 868 , April IS 

]'<‘ters 

(7) Dike 

18(58, Alay 2 .S 

Eorclli 

Hecate 

1 . 8 (iS, July 11 

Watson 

f„n) Helena 

186 . 8 , ;\ugii,‘t 3 .‘i 

Watson 

rj,; Miriam 

1868 , August 23 

Peters 

(m) Hera 

1 186 .S, September 7 

Watson 

fiM) (’lymciie 

3 868 , September 115 

AY atson 

(iTs, Artemis 

1 ] 8(58, September 16 

AYaisoii 

pot^ Dioiio 

1 18(58, October 10 

Watson 

(k) Camilla 

18(5.8, November 17 

Pogson 

Hecuba 

1869, April 2 

].ui.lior 

0 Felicitaa 

1869, October 9 

PctlU’S 

lio, Lydia 

1870, April 39 

Stephan 

, 111 ) Ate 

1870, August 14 

Peters 

■n?' Iphigenia 

1870 , Sept ember 19 

Peters 


The following statenujut exhibits tlie progress of discovery 
Biiioe 1845, when Astnea, the iifth asteroid, was first added to the 


group;— 

Yviiv. 

Number of Aste¬ 
roids Dihcoveriid. 

Yeiir. 

Number of AbIc- 
roids Di.scovered. 

1815 

. 1 

185S 

. 5 

1846 . 

0 

1859 

1 

1847 

. 3 

1860 

. .6 

1848 . 

1 

1861 

9 

1849 

. 1 

1862 

. 6 

1860 . 

3 

1863 

2 

1851 

. 2 

1864 

. S 

1852 . 

8 

1865 

3 

1853 

. 4 

1866 

. 6 

1854 

6 

1867 

4 

1855 

. 4 

1868 

. 12 

1856 . 

6 

1869 

2 

1857 

. 9 

1870 

. 3 






As the diacovcfics go on, the new hodios are found to exhibit 
smaller and snuiller a])parent magnitudes, suggesting the con¬ 
clusion that their number may be indefinitely great, although 
the theory of gravitation indicates their aggregate mass to be in- 
consiclera’ble, as has been already stated in the original article on 
this subject. 

ASTHENIA, want of strengtli ; a term applitid to those 
sudden forms of death which consist in palsy of the heart, as by 
lightning, large doses of prussic acid, a softened state of the 
heart, a strong and sudden mental emotion, &c. 

ASTHENIC, states of system, diseases, &c., marked by great 
want of power or strength. 

ASTlGMATiSlif, certain tlefeets of vision whicli ai‘ise from 
iricfjuality in the refractive nied ia of tlie eye. The most conurmn 
are in the cornea, the tougli trojjsparoit outer coat of the eye. 
WOien tliis is not of the same thickness or density throughout, it 
acts like an uneven of glass, so that straight lines a]>])ear 
crooked or broken, and rouncl spots jagged or uneven. 

ASTRONOMY [E. C. vnl. i. cols. ‘()GS)~-7t)|. 'Fhe din'erent 
subjects of this science will be considered un(l(*r their ies])ec- 
live headings. We shall here, as in the original aitich', coniine 


ourselves to a chrou 

ologicfil sta 

emenf illustrating th 

c jirogrcss 

of astronomy, with 

a list ni' 1 

1 C a.strt»nomer.s wlm 

liavc dieil 

duriug llie period 

to wliicJi 

air ri'iiuirk.s j-efer. 

The year 

attached In the name of each 
strument maker, indicates thcyi 

e^itroiinmcr, or aslronoTiiictu iii- 
:ar of his death. 

W. C. Bond 

. IS.H) 

Siuydi 

180o 

.lollneon . 

l.S.^9 

tl. i*. linii.l . 

, 1.8(5.3 

W. Siimna . 

. IHOO 

Encki' 

180.3 

Is'arrim . 

1800 

G'linjuat/. 

.T'b'crcht . 

. J.SC.) 

.Hrisliuno 

. 1800 

. J.S0(5 

■J'.ldicp 

1801 

Wbcwi'Il . 

. 1800 

Diujssy 

. 1801 

(roldsclimitil 

isoo 


1802 

IToiiiki' 

. 1,8(5(5 

Jiicub . 

. 18(52 

Brccii 

I.S0(5 

1). M. Mitchel , 

1802 

llossc . . . . 

. 18(57 

iliimker 

. 1802 

Wrot.tosloy 

1807 

Ciii'liiiL 

1802 

South . . . . 

. 1.807 

Amici . 

. 1803 

Itachc 

1.807 

Ciipoci'i . 

1803 

Hawes . . 

. 1S(5S 

Mosotti 

. 1803 

Tlimnas fookr . 

1.808 

IVi'iwbo 

180.3 

iShoftrede 

. 1.80.8 

I’lami . 

. 1801 

Eoueault . 

1.8(5.8 

Stnivo 

lSO-1 

Honkiii 

. 18(59 

Lnblioi k 

. 180.3 

Selandi'r . 

1870 


isr)!!, .lacoh’s researches on the Saiitniian system. Kirchhotf 
and lhn)seu c-ommenet' their ri'stvirelies on the reversal of the 
s])ectra of coloured Jlames. ]\Iain on the proju-r nioljons of 
1570 stars. Oiscovery of the asteroid iMnemosyne. 

1860. Radclifle Catalogue of 0:117 stars. AiryV. correction 
of the elements of the lunar orbit. Wvotlesley s Catalogm* of 
:il)8 double, stars. Occurnau’.e of a total eclipse oi the sun in 
Si)ain, wbicli was observc'd telesco])ic!illy by a great number <d‘ 
lOurojiean astronomers, and jdiotograplied by ])e La line and 
Secchi. Delaunay’s ‘ Tileorie, de la Lumd (first volume). Dis¬ 
covery of five new asteroids, Concordia, 01ym2»ia., Echo, Danae, 
Erato. Discovery of four comets. 

1801. KirclihofV ajtplies the reversal of tin* spectra oi coloured 
flames to the explanation of tlici dark lines in tln^ solar sj)<*c,lriim. 
Discovery ofnine new asteroids, Ausonia, Angelina, Maxiniiliaini, 
i\raia, Asia, Leto, Hesperia, I'anopea, and Niohe, .'\]i])arilion of 
one of the. most splendid cornels of modern times. Discovery of 
two other comets. Researches of vai'iou.s asti-ouoniers on the 
secular acceleration of the moon’s mean motion. 

1802. Researches of Salford and Auwei's on the pro]»er 
motions of Sirius and Rrocyou. Discovery of six new asteroids, 
Feronia, Clytie, Galatea, hlurydicc, Freia, Frigga. Di’^covery of 
four new comets. 

1863. Stone’s researches on the solar parallax. Carrington's 
researches on the solar spots. Discovery of twt» new asteroids, 
Danae, Euryjioiue. ! 

1804. Discovery of three new .'isteroiils, Sappho, TeTp.sichore, 
Alcinene. Greenwich (’atalogiie of 2022 stars. 

1805. Stone’s researches on the lunar parallax. Specii’osco])ie 
researches of Huggins and Miller, Discovery of three new 
asteroids, Beatrice, Clio, lo, 

1806. Newcomb’s Tables of Neptune. Discovery of six new 
asteroids, Semele, Sylvia, Thisbe, Julia, Antiope, vEgina. Re¬ 
searches of Professor Newton, of Yale College, U. S., on the 
November shoayer of meteors. 

1867. Publication of the second volume of Delaunav's 
‘ Thfeorie de la Lime.’ Researches of Newcomb on the somr 


parallax. Discovery of four new asteroids, TJnrlina, Minerva, 
Annim, Arelhusa. Discoveiy of three new comets. D’An-est’s 
Catalogue of Kebulae. ArgclaiideFs great catalogue of stars. 
Re.searches of Professor Adams on tlie November shower of 
meteors. 

1868. The spectroscope turned successfully upon the red 
prominences during the great total eclipse of the sun which 
occurred in India. Janssen and Lockyer independently observe 
the sjiectra of the red prominences in the day time. Lockyer by 
means of spectroscojiic observations of the sun independently 
obtains a result confirmatory of previous I’esearchcs based upon a 
discussion of solar eclipses with respect to the existence of a 
stratum of ml matter superposed upon the solar photosphere, 
and constituting the source whence the piominonces originate. 
Discovery of 12 new asteroids, A5gle, Clotho, lanthe, Dike, 
Hecate, Helena, JMiriam, Hera, Clyniene, Artemis, Dioiie, 
Camilla. Stone re-discusse,s the observations of the transit 
of Venus in 1769, and obtains a value of the solar parallax 
agreeing with the valiuis vvhicli Hausen and Le Verrier had de¬ 
rived from other sources, 

1809. Second Radclifle (?atabigue of Stars. Discovery of 
tuo new jisleroids, Hi'cuba, Felicitas. Discovery of three 
telescopic comets. The total solar eclipse of this year suc¬ 
cessfully observed in America. 

1870. Discoviry of three new asteroids, Lydia, Ate, Iphi- 
geni.a. Discovery of tliree new comets. Greenwich Catalogue of 
27(H) stars. 

ASTRO-PHOTOMETER [Photometf.u, E. C. S.]. 

ATAVISM, iulieritiince from a grandfather; a term applied 
to lliose hereditary diseasi's, &c., which skip one generation to 
ajipear in the next. 

ATELECTASIS, imperfect expansion ; a term applied to the 
lungs of the. iidant (/I. pvlmonum) by .birg, of Leijizig. It is a 
stale of imperfect expansion, sometimes limited to a small part 
of the chi Id’s lung; at others, affecting large portions of one or 
both lungs. 

A'J’IIEiaiAN(!Y jllEAT, E. C. vol. iv. col. 639j. 

ATHEROMA, ]>ap; a tirm ajijdied to the softer class of 
tuiuonrs and dejiosits. The sofler dejiosits on the inner coats of 
arteries are called uiUcnniHttotii-. 

ATHLETIC SPORTS [Atulkt.e, E. (\ vol. i. col. 087.] 
The ti1l»‘ “Athletie Sports,” in its present acceptation, was 
unknown until eiglit years since. Ju ancient Greece, and Rome 
the term “ athleta!’’was applied to tliose who puTBUed athletic 
<‘X<>irises at tlie Olymjuc and Tsthmian games, and in tlic later 
day.s of more elfeniinate Rome at tin* circus and amphitheatre, 
entirely as a means of livelihood and in a professional accepia- 
lion of the term. “ Amateurb,” ns those who now compete in 
Alliletic SjHirls are designated, were unknown ten years ago. 
I'ull ]»articul:irs of tlie AthUlue of ancient times will he found 
in the. E. (A lefereiice given abovi*. During the Middle Ages, 
tilting and the like were idone in vrogiie, hut such, jiastimes hear 
no likeness to our heading in its proper signilicance. 

The birlli)daces of modern “Atliletie. Sports” were un¬ 
doubtedly our great hluglish jiublic schools, whose pujiils were 
inie-oiirageil by the masters lo enter into the pursuits of the ancient 
■jinilaUiliiii. iluriug leisure hours as a lui'ans of relaxation lo mind 
and body alike. The Royal Military College, Sandhurst, in¬ 
augurated tln.*se R])orls about the, yi'ar 1812, and remained alone 
ill the iield for tliirly years, when the idea was followed up by 
Rugby School, Eton College, Slirewslmiy Royal School, and 
the Royal Military Academy, Woolwicli, till by about the 
year 185.5, “Athletic. Sports’ had become a pojjular amuse¬ 
ment at all the great public schoed.s in the United Kingdom. 
(lurrying their school precept s to eollege the ])astime had hecome. 
fashionabh* at O.xford, Cambridge, and Dublin Universities by 
the end of LS(H». A year lat(.*r athlctii; sports spread to the mn- 
tropidis, the lloiumrable Artillery Company and West London 
bowing Club being the lirst societies to inaugurate them in 
London. Willi the foundation oi' tlie annual conte.st.s between 
Oxford and (’ambridge in 1804, and of the Amateur Champion 
meeting in 18(10, Athletic Sports, as distinguished from pro- 
fe.ssiomd “iiedestrianism,” lir.'t. a.s.sumed the generic title of their 
own, and lame to he classilied as such, insteiul ol uinler the 
head of “ J’edestrianism,” a term now entirely confined to pro¬ 
fessionals’ doings. The amount of good tliey have eflected in 
the present generation of young men and under^aduate.9 is 
inestimable. At oiu- great universities they were at first frowned 
on by the authorities as occupying time which ought to have 
been devoted to more studious pursuits. Gradually, however, 
it was found that they restrained men from misohievous personal 
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indulgencet^ and from plunging into vices more baneful still; 
whilst those who pursued atliletic P])ort8 as a recreation became 
noted as among the most regular ami temperate in their habits. 
At the time of wilting, the pastime Ims extended amongst 
omatdlirB wherever Englislimcn have a footing, not only in ilie 
old country but iu the Colonies, the United States of America, 
and many foreign countries. 

The contests nuw-a-days usually classed under the; term 
Athletic Siauts are somewhat aliin to those constituting tin*, 
old pentathlon, and generally comprisi*, Tunning on tin* Hat 
and over obstacles, leaping, walking, thi-owing tlu; hummer, 
and putting the weight; whilst the minor variations tif these 
items themselves are numerous and hey«»n<l the scojk* of the 
present article. The rule for distinguisliing between amateur 
and professional nthhdes, the, Jorim r of avJkhii uie alone al¬ 
lowed to compete*, in Athletic. S])orls, as now di'liiied, is as 
follows—“Any pcTson who has never c.omp<‘te<l in an open 
competition, or for public money, (tr for admission money, or 
with professionals lor a prize, public money or uclmisHion money, 
and W'ho has lu'ver, at any jMTiod of bis life, taught or assisted 
in the pursuit of Atbletie. rxeieiscs us a means (jf livelihood, or 
is a mechanic, artisan, oi* labourer/' 

ATHOR, or HATllOR, the Egyptian Venus or goddess of 
beauty. Her name iu liieroglyjdis meant the 'Abode of Horns,' 
not the night, as erroneously conjectured by soiiu* authors. Slu* 
ia called ine Eye of the Sun, or Jla, ami wus the wife of that 
luminary us Ilar-Hat, bywHioin slu; was tlie mother of Haraontto 
—u form of Horns ; anti Kttmutef,anollu‘r typf* of tlu; same god, 
mystically allied with Ammon. As wife of the Sun, she was 
also the mother of Shu and Tefnu, tin? (lOinini of the Egyptian 
planisphere. Her worship was as old as the fourth dynasty, and 
she bore at that time the title of mistress of the sacred tree or 
sycamore; and ns the cow from wdiich the Iln or Hun was born, 
she appears as a pied cow on the monuinents. Athor accom¬ 
panied the Sun iu the prow or fore iMirt.of his boat in its passage 
through the heaven, and W’as om* of the goddesses who, like 
Nut, were called producers «)r innthcrs of tlic gods. Athor 
appears also in the later mythology as a form of the goddess 
Isis, with whom she is identilied by her attributes and titles. 
She is also called the mistress of food and drink, refresher of the 
heart, and the one presiding over sports and dances. She ia re- 
resented as an Egyptian female, draped in a tunic, wearing on her 
ead two plumes, horns, and the Hnn’a disk jdacecl upon a vulture, 
emblem of ber maternity. Sometimes slie ha.s a cow’s iustea<l of 
a woman’s head, and on the columns of her temple her head has 
^irol locks of hair, cow ears, and is surnioiiuted by a cornice. 
In other types she is allied to tin*. West, and has tlie hawk and 
emblem of tnat region on her head, or (?lse she has a gateway sur¬ 
rounded by lotus flowers. The riucens of Egyjtt were often 
decorated with her emblems, and at the Homan period her name 
was prefixed to that of deceased females in inscriptions, as that 
of Osiris was to all persons at other periods. The iiandle of the 
sistrum was also formed in shape of her head, as goddess of the 
song and dance. Sometimes she is nientioued in connection 
with the seven mystical cows, and she was considered golden or 
beautiful. Some mythologists have thought her to be the. To of 
Greek myths, but she is purely Egyptian, an emanation or typo 
of Nut OP llhea, and Isis. The worship of Athor was extensively' 
dilTused in Egypt at Aturbccliis, Mouiempliis and Herniopolis, 
Pathyris, Tentyns or Dendera particularly devoted to her, Philm, 
Contra-Lato Pselcis, Apolliuopolis Magna, Ombos, Mons Troicu.s, 
Thebes, Bighe, Henem, and Aboccis. At Wady Magai-ah and the 
HaraboutEl Khadem, in the peninsula of Hinai, she was mistress 
of the Mafka or ‘ Turquoise’ land. The. Lojtus fish was sacred to I 
her. The third month of tlie. year was named after her. | 

(Jablonski, Panth. JEgypt. i. 3,4, 20 ; Ue.rodot. ii. 41 ; Projiert,. i 
ii. 28, 17 ; Plutarch, Ih Jsitl.s.'SD —01); Stralio, Gcoyr. xxii. 002; 
ChampoUion, Paiithion, Efiypt.; Wilkin-soujil/cnca. and (fust., iv. 
386; Bosellini, Moa. (fd Cult, 29. 3, 47; Chaiiipolliou, Mou. 
cxcviii i.). 

ATMOLYSIS [Diffusion of Gaskh, E. C. S.]. 

ATMOMETEIl, an arrangement for measuring the amount 
of evaporation in a certain time from a moist surface (ir/ids 
vapour, and nfrpoy a measure). One form of the instnimimt 
consists of a hollow sphere of porous earthenware, connected 
with a long graduated glass tube. The whole being filled with 
water, the rate of evaporation from the porous surface, as indi¬ 
cated by the sinking of the water in the, stem, in a given time 
shows the rate of evaporation in any given atmosphciv. 

ATMOSPHERE. Liebig has proposed a very easy method 
for the analysis of atmospheric air, [Air, E. C. vol. i. col. 159.] 


It is based upon the fact that an alkaline solution of pyrogallate 
of potassium possesses the power of absorbing oxygen. The 
' following is a description of his nu*thod :— 

I A graduated tube is filled over mercury to *rds with the 
j air to be analysed. The volume is then micurately determini'd, 

I and a strong solution of potash introduced by means of a pipette 
having its point bent ujiwards. As soon as the absorption of 
I the c.'irboiiic acid lias ceased, the volume is again carefully noted, 
and a solution of pyrogallic. .acid is passed into the tube iu the 
same Jiianiier as the potash. On agitating the mixed fluids with 
the air, the latter diiiiiiiisbes in volume from the absorption of its 
oxygen. As soon as the dimiuuliou lias c,eased, the volume of 
the re.'^idiial nifnigeii is rt'ad off. The loss of volume represents 
tlu* volume of o.xygen conlaiued iu the original air. 

'Pile relative ju-ojiorliiJii of nitrogen .and oxygen in the utmos- 
jiliere does jiot appear to vary'. J^'i'anklaiid has recently ex¬ 
amined specimens of air collected by bimself in the v.alley ot 
llie Ch.aniouni, on the smninit of Mont Blanc, and at the Grands 
Mulcts. The following an' bis results :— 


Ciirl)ouic unliydridc. Oxygon, 
(fliamoiini (;5,()0() feet) .... 0-()(;3 20*.S{)4 

Grands Miilel.s (I J.noo feel). . D'J II 2()'802 

Mont Blanc (I.V)()() fi-ct). . . O'OGl 2(Vi)f)3 


It will be observed tliat the (]uaiitity of carbonic acid is not 
so constant, there being nearly twice, as much at the Grands 
Mulcts .‘IS at Mont Blaue. 

Ozonr.. In addition to the ingrc'dients idrcady enumer.‘it(*d 
[Aie, E. (kj, atmospheric air is believed 1o contain, generally', a 
])eculiarpi’inciple culled ozone, which is a modilicatiuu of oxygen, 
as red plios])lK>rus is a niodilication of ordinary phosplioni.'*. 
The terms allotropic uxygtm and active oxygen have also been 
aiijtliiid to it. Tt is siipjiosed to lie developeil l)y the .action of 
eii'ctricity iqion tlie air, and by oxidating proc,e.s,ses going on U])0U 
the surface of Ibc. eartli. The quantity of this principle which 
exists in the air .at diil’erent lime.s and })laccs, varies very con¬ 
siderably' ; accordingly, a. test has been dcT'i.sed for detecting its 
jiTesence. and nscerluining its amount. It consists of paper 
saturated with a mixture of iodide of potassium and starch. On 
ex])Osing a strip of this paper to the air, tlu^ ozone combining 
with the potassium liberates the iodine, which communicates a 
Idite colour to the .slareh. The ((iiautity piTJSout. is inft*rr(;d from 
the intensity of tlu: colour produced, and tlu* li'iigtli of time of the 
exjiosnrc. Ordinary oxygen does not possess the power of libe¬ 
rating iodine from this salt. It is necessary to state, however, 
that nitrous acid r/oc.'? possess this jiower, and that it is some¬ 
times present in the atmosphere. 

Ozone is a much mon* juiwerfiil oxidising agent than normal 
oxygen, and is supposed by Heboenbein and others to de.stroy by 
oxidation those putrid organic particles often contained iu the 
air, which engender cholera, fevers, and other epidemics. In 
short, Sclioenbein believes that malaria cannot co-uxist with an 
abiiuduiii supply' of ozone in the atmosphere. 

Gcrin^ and i^porc^ in the Atrnospliere. Pasteur discovered 
tlu^ existence of genns in the atmosphere in the following 
manner :—He caused a current of air to jjass through a pad of 
gun-cotton for a considerable time. The pad acted like a filter, 
retaining all the solid particles floating in the air. On dissolv¬ 
ing the cotton .afterwards in a mixture of alcohol .and ether, the 
solid particles it had imprisoned remained suspended in the 
fluid. On placing these under the microscope germs and spores 
rt'vealeil themselves. Of course a pad of cotton-wool will filtei’ 
air as wdl as one of gun-cotton, whicli was selected by Pasteur 
merely iu (’.onaequence* of its solubility in ether-alcohol. Quite 
recently respirators have b(*.<*u made of cotton wool, in order to pre¬ 
vent the entrance into tin* lungs of these germs, which are suiiposed 
by many physiciaus to eug<*udc‘r disease. It has been ascertained 
that tlu'y become less abiimlunt as we ascend in the atmosphere, 
the air resting on high mountains being almost free from 
them. 

ATMOSPHERE, OPALESCENCE OF THE [Vapouk 
Opalkscent, E. C. vol. viii. col. 651]. 

ATMOSPHERIC LINES OF THE SPECTRUM, also called 
Telluric Lines. They are due to the .absorption of certain 
rays by the moisture of the atmosphere. When light is passed 
through a considerable body of steam at high pressure, strongly 
marked absorption hands are produced, which coincide witn 
those seen by viewing the sun on the horizon when the air is 
charg^ with aqueous vapour. [Spectrum Analysis, E. C. S.] 

ATOM. The doctrine of atoms, or the finite divisibility of 
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jiiatter, has oii^faf^cd the speculative minds of tln'nkers in all ages 
juid nations. It w^as held by, if it did nut originati' with, Demo¬ 
critus, or tlie still earlier Leuoipi)us. Tlie Hindoos entertained 
llie notion : it was a leading idea among the Epicurean^ and is 
abundantly illustrated in the poem of Lucretius. Francis Bacon 
cites this doctrine as the link which unites the ancient and the 
modem philosophy; but he regards it as affording “such 
glimpscis of truth as can l)e obtained hy the intellect left to its 
own natural impulses, and not asc.endiiig by successive and 
connected sto.j)S,” by wiiich he meant according to the rules of 
inductive }>lulo.sophy. He goes on to say that, “lunice, this 
doctrine from its going a step beyond the period in which it was 
advanced, \fas ridiculed by tlie vulgar, and severely handled in 
the disputations of tlie leariioil, notwithstanding the profound 
acquaintance with pliysical science, by wliich its author Avas 
allowed to be distinguishi'd, and from whi(^h he acquired the 
character of a magician.'’ After tracing the doctrine, in the 
jdiilosophy of the (Ireeks and Itomans, and the destruction of 
this philosophy by the. irrnjition of the barbarians, lie. aildsthat, 
“Avhen human knowledge had suffered sliijiwnrk, those frag¬ 
ments of the Aristoteleaii and Platonic jihilosopliy lloated on the 
surface, like things of some lighter aiul eni}»tic‘r sort, an<l so w<*r(‘ 
jircserved ; Avliilc more solid matters went to the. bottom and 
were almost lost in oblivion.” 

The doctrine of atoms had some, place among the “ vortices” 
of Descartes, and the “monads” of Leihnit/. It was also held 
by blewton, as the following remarkable passage from bis 
‘Opticks’ shows:—“Tt seems ]irohable to me tJiat (Jod in the. 
beginning formed matter in solid, massy, haril, impenetrable, 
moveable particles of sneb si/.es and ligures, and with such 
other properties, and in such proportions to s]»ace as most con- 
iluced to the end for which He Ibrnieil them ; and that the 
primitive jiarticles lieing solids are iiiconiparahly liarder than 
any porous bodies cuin])ounde.d <if them, even so very hard as 
never to wear or break in pieces ; no ordinary poAver being able 
to divide Avhat (lod Jui<l made one in the tir.st creation. While 
the particles continue entire, they may compose bodies of one 
and the same nature and te.xture, in all ages; but should they 
Avenr aAvay or break in ])ii'ces, the nature of things depending on 
them Avould be ebanged. Water and earth, com])os(‘d of old 
worn particles, and fragnumts of particles, Avould not In* of tlie 
same natiu’e and tc.vture noAV witli Avatcr and eartb i-omposed of 
entire jiuiticles in the beginning. And therefore, that Nature 
may be lasting, the changes of corporeal things arc to he ]dac(!d 
(.mly in tlie various separations and new associations and motions 
of these permanent particles; compoumled bodies being apt to 
break, not in tlie midst of solid particles, but where those, particles 
are laid together and only touch in a few points.” 

Some infu.sion of the foregoing ideas is to be found in Dalton’s 
Atomic theory, Avhich must be regarded as one. of the Avide.st 
generalisations in modern chemistry. The, three huvs Avhich it 
embodie.s, namely, the law of definite projiorlions, the laAv of 
multiple proportions, and the laAV of atomic proportions, are ' 
based on the assumption of the finite diAUsibility of matter. 
When it came to be knoAvn that chcmic.al compounds had 
definite properties, it Avould naturally In; inferred that the ele¬ 
ments combine in detinite proportions; but if mutter Ave.rc 
infinitely divisible, how could those ])roportions he, definite. 
The argument is very niucli stronger in the case of multiple 
proportion.s, for unless the ultimate jiarticles Avere finite, bodies 
would not necessarily unite in multiples, such at A -f- B, A + 2 B, 
A + 3B, and so on ; or when a number, representing the rela¬ 
tive weights of the atom of each element, such as 0=1(5, N=14, 
C=12, and so on, was met Avitli in combination ; and the, 
oxygen, for example, in a iinmlKw of cnnipounds was found to 
be or or 0^^, &c., this, it Avas argued, would not inva¬ 
riably nappen if an atom of oxygen admitted of being divided. 

The reception of Dalton’s theory Avas overyAvliere favourable 
BO fai' as it expressed the laws of i)heiiompna; but serious 
objections Avere taken to that part of it which assumed the finite 
divisibility of matter, which had not been, and from the nature 
of things, could not be proved. Instead of the numbers used by 
Dalton to express “atomic weights,” Wollaston proposed that 
they should express “ chemical equivalents ; ” aiicf DaA'y “ che¬ 
mical proportions,” leaving the numbers as an unexplained, 
though well ascertained, property of matter. 

Atoms have not only played a great part in modem chemistry, 
but their existence and arrangement are supposed to be proved 
in the definite forms of crystals. The aid of atoms has also been 
sought in some of the mathematical theories of heat, electricity i 
and capillarity. In short, the determinate figure of the ultimate { 


particles of matter is RU]ip 08 ed by many modern chemists to be 
tlie only clue to the phenomena of definite proportions, isomor- 
pliiam, allotropy, and some other plienomeiia of chemical .science. 
Attempt.s have been made to gain some idea of the magnitude 
of the ultimate particles of matter bv some such calculations us 
the folloAving, which Avas introduceil many years ago by tin* 
writer of this article into the ‘Introduction to the .Studyof Niituml 
Philosophy,’published in ‘Weale’s Serie.s.’ It can be proved 
that a film of soa]»y Avater Avill hold together until it has been 
reduced hy draining to the thickness of loss than a 2,(;00,U00th 
of an inch. “ Piir<- AvaLer AA’ill not hold togidlier in tliis Avay; 
but the admixture of less than the. liuiidrodtli of its bulk of soap 
Avill confer this pi'iqierty on the Avliole of the Avater. Noav, in 
order to jiroducc this e licet it is evident that t here mu-st he. a 
jioi tiuii of soap (at least one atom) in oA'cry cubic 2,6(>0,U00tli 
of an inch of tJie .solution. But the. .soap, Avlien dry, occupie.s 
less than the liiuidredth of the. bulk of tlu: solntion. Therelorc 
a .single atom of soap, in the solid state, cannot occupy so much 
us the hundredth of a cubic 2,(jtUI,Cl()Uth of an incli; that i,s, not 
.so much as a J,7r>7 Irillionth (1,757,OOt),000,out),000,()()(),OOOtli) 
of a i iibic, inch.” 

Such calculations are not ultttgetlier vain, since they enter 
into the practice of modern analysis, which has become ini- 
]):ili<‘nt of the coarser mctliod.s of pn‘ci[titatioii and Aveighiug. 
Less tlnui a milliontli of a grain of sodium in tlic air will mark 
its yellow line cn the sj»ectiiim ; and other examples from spec¬ 
trum analysi.s ecjiially remarkable might be cited. CJrahaiii has 
shown that the. ])ores of graphite are so minute that a gas cannot 
]>aHs through tlH in in mas-s, but only in molecules; and the same 
great clieniisl, in his memoirs on the cllusion and difliision of 
gases through each other, and through intervening diaphragm.s 
of dilh'.ront materials, dwells on tiie idea that the continual iii- 
lesline motions of atoms or of mok‘Cule.s is an essential con¬ 
dition of gaseou.s matter, and that these motions ore different in 
different gases. Tli<! -itbenumena of dialysis tend also to the 
different modes of conduct of atoms as compared with mole- 
cule.s, Jiiid thus to lend aid to tlie distiiictiori made by modern 
chemists between an atom and a molecule. Physicists also bring 
evidence in favour of atoms. Sir W. Thomson, to mention only 
one, from certain con.siderulions derived from the phenomena (if 
the c.ontact electricity of mi‘tals,caj)illary attraction, and gaseous 
action, eiide.aAmiu’s to .show tliat tln^re'are fixed physical limits 
to the magnitudes of atoms and molecules, and that such limits 
really exist. 

But our purpo.se in the pre.seiit article is rather to take a 
revicAV of the pa.st than to describe tin* jire.seiit aspect of science 
respecting atoms, in order, if po-s-sible, to gain ebiar ideas on cer¬ 
tain points Avhicli are of e(iuai intiM’est to th(^ jiliysicl.^^t and to 
the chemist. 

The cmjiloyineut of tlu* at(ujiic theory a.s a tiu'ans to an end 
for guiding our calculations respecting the laAVS of nature is of 
great value; hut Avhen this theory is set up as a true repre.sentii- 
tion of tin? constitution of the universe, dilliculties arise. Tin; 
arguments for and against atoms have, been stated hy Whewell 
(‘History of »Scientific. Ideas,’ 1858,ii. 50), and Ave will endeavour 
to give, in a coudenseil Ibrni, some idea of the nature of ihe.sc 
arguments. 

If, in a body compounded of many parts, we go on rcsolviny 
the larger jwrts into smaller, Ave must at Itmgth come to .soine- 
tliing simple, since a compound can only be so by composition 
of what is simjile ; and if all composition be removed, nothing 
can remain but a number of simple substances, capable of coin- 
po.sition hut not compounded : that is, matter being dksolved, 
resolA'es itself into atoms. 

On the other side, geometry jirovcs that space is divisible 
without limit; but matter occupies space, therefore matter L 
divisible without limit. 

But it is argued that we cannot ('V(;n hypothetically divc.st, a 
body of composition, if by coinj)osition we mean the relation 
of point to point in space : however small the particle may 
be it is compounded of part,s having relation in space. 

Again, if matter be infinitely divisible, a finite body con.si.st.s 
of an infinite number of parts, Avhich is a contradiction. The 
reply to this is that the finite body consists of an inlinite number 
of parts in the some simse in Avhich the parts are infinitely small, 
which is no contradiction. 

The opponents luge that atoms are indivisible by any finite 
force; therclbre they are infinitely hard, and thus finite particles 
possess infinite properties. 

The Atomists reply that tliey do not mean the hardnes.s of 
their particles to be infinite, but only so gieat as to resist all 
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usual natural forces. But, as Whew^ell remarks, the assumption 
of this precise deijree of hardness in the particles is altogether 
cratuitous, since tin* forces of nature may be augmented so as to 
divide the particle hitherto undivided. 

The development of the atomic theory in the lime of Newton 
extended to attractive and repulsive forces among the particles, 
the hardness of which was mtwlc to depeml upon such forces. 
“But,” remarks WhewelJ, “if the hardness of the budios dejiends 
upon the forces, the repulsion, for instance, o! tlm ]>articles, upon 
what docs the hardness of the particles dcijiend { What progress 
do we make in explaining the properties oi Ixidies when we assume 
the same properUes in our explanation 1 and tu what jmrpose. do 
we assume that the partieb's arc hard I" 

To get rid of such dilliciilties, Boscovicli sijp])os(‘d nuiiter to 
consist, not of solid particles, but of niatliemaiii'ul centres of 
force, each body being comjXASed oi‘ a numlx r of gi'ometrical 

I )ointB from which emanate ibrees following cerlaiii luallieTiisitical 
aws, in virtue of which the forces becuiue at «-ertsiin small dis¬ 
tances attractive, at certain other dislances npulsive, and at 
greater distances attractive again, h’roin theac lbrc,e,s of tin* 
points arises the colie^ion rtf tin; jiarts of llie rann*. body, the 
resistance which it exerts against the pressure of aimtlier body, 
and finally the attraction ol“ gravitation which it exerts upoii 
bodies at a distance, 

Such a theoiy might possildy be used in the investigation of 
nature, although a collection of mere centres of force <‘an have 
no inertia, unci a world so comixjsetl is not a malerial world. 
But the attempt to reconcile the jilienoinena of nature to any 
theory is so iur useful, that, as iimou remarks, trntlj is more 
cosily evolved from error tliau from confusion ; and the various 
diflcussions respecting attractions and repulsions brouglit int<i 
order a variety ni' plienrunemi rC'<])ecling jdiysical attraction, 
and BO prepared the W'ay for tlie. recejition <ff the juore. ivcondile 
plieuomeiia of aliiuity. The realisation of the distineiioii hetw ecu 
these force.s forms an inatructive. clmpter in the. history of mind. 
We propose to give the heads of it, which s(!ems tlie more neces¬ 
sary, aiiK'.e there is still considerahle <'onfu.sion of tluuighl 
respecting the.-^e twm forces, and some »)f our most authorilutivo 
bo^s not only employ the word attraction wiicre ;illiHily is 
meant, but actually Iwing forth formal objection.s to the word 
uiliuity ; thus in one well known woik we have the following 
remark 

“ This civeumstanee, viz., that the ele.nu nls \vhi» h coiuhiiie 
are not allied in properties, is sulUcieiil to indicate the t)bjection 
to the use of the term iijliiiitii to express this form of attraction, 
although custom has sam-tioued its (‘m[dnyiu(‘nt..” 

It is easy to translate tlut knowledge ofaibrmer tim<‘ into the 
language of tlie present : hnt it is not easy to j-ealise the stale of 
mind of the c.iiltivaturs (jf a sc.iem’e, the. heginning;-; of whir.h 
were wrapped up in mysticism. The historian, (libhou, . t ciiis 
to have fallen into this mistake when he rc-fers the, origin of ch*-- 
mistry to the Sarueens, wdm “ aaahi.w/ the snhstauces of the ihive 
kingdoms oi nature, tried the distinct ion and a///M<yi'c.s'of alkalies 
and acids, and-converted tin* i)oison(nis minerals into soft, ami 
salutary inodieines.” 

The ideas (»f analysis and adinity Isdoiig to a much later 
]>criod, for tln;re is certainly no evidence that the Arabian 
chemists ever iHafuniK'd an analvsis, or that they liad the least 
idea of the ductrim; of aliiuity. 'J'hc idi-us of men re.specl.ing 
substance, or that, which cannot be- cu-aled or destroyed, wen; 
very vague. They Jiad no idea until ipiite modern limes that 
a body is anything more than tin: sum of the resemhlances of 
its constituents: they could jmt reali-se the leading idea of 
aflinity—• that bodies are not necessarily liJa* the. thing they 
make. It was much more easy to bring to perfection tlie 
mechanical mid some of the physical sciences, in wdiich the law 
of attraction operated without cluingc of jn’operties, and accord¬ 
ingly these BcionccB were rapidly advancing to ]»crfection--that 
is, to the completion of their induction, while chemistry w'as yet 
in swaddling clothes, under the nurture of her foolbii mother, 
alchemy. 

It is quite true that the composition of matter formed one 
of the first of the speculative ideas that entered men’s miiula. 
As a word is made up of elementary letters, so substance was sup¬ 
posed to be made up of certain elemental parts ; and as it was 
noticed that bodies were for the most part hot or cold, dry or 
wet, they looked to fire, air, eartJi, and water as the elements of 
whidi all things wei-e made. This “doctrine of the four 
elements” influenced the practice of medicine during a long 
period, and remedies were ^justed under the idea of hot and 
dry, cold and moist. But this doctrine never led to amlysis, 


since the composition of matter was inferred from the re¬ 
semblance of the qualities of the coinjjound, not from the sepa¬ 
rate exhibition of the ingredients, or, as Dr. Whewell 'well 
remarks, the siipp(),‘<ed aiialy-si.s was a decomposition into adjec¬ 
tives, not into substances. 

The alchemists never liad the idea of affinity, jiroperly so 
called, although they spoke of the marriage of the elements. 
And this figurative treatnieut n]>i)lied to everything, for they 
uRsigiied moral, per.sunal, and mythological qualities, us well as 
])hysical ones, as we may set' by some of their titles, such as the 
‘ Search of Perfection/ of ‘The Perfect Alagistcry,'because they 
(listiuguished incluls into more or less perfect, gold being the 
most so, .silver the next, and so on. The search of perl'ection 
Ava.s .'111 atteinjit to conveat other metals into gold. Gold being 
the king ol‘ tlif mclal;-'., silver was the queen, and, as the heavenly 
bodie.s were suppo.sed to inlliience everything below, gold was 
syinboli.sed by the Sun, Sii\'er by the Moon, copper by Venus, 
iron by Mar;-;, tin la Jiqiiti'r, and lead by Saturn. When the.se 
uetal.s were brouglit logfthei- by mixture and heat, they were 
.Mi]*]»ose<i to filter into ])fi>.uiial strife, to struggle or to unite, 
to become com I ueror.-. or conquered. Whatever "had the power 
of eoiivci’lijig olio body into another kind of substance was 
called a iinoji.sUrij^ mid wlicn goJ»l di.-'solvt?d in mei’cury, the 
iinunuiic of the Ivo wa.s .said to hi- con.suimnaled, 

'I'hcrc is much fancy and mj stii'-i.->m in all these notions, hut 
then*, i.s no accurate thought, which is the more remarkable, 
seeing that the very men who prosecuted alchemy witli ardour, 
and practi.si'd medicine with, we supjiose. Pome amount of 
success, were dejuiudciit Jor their daily siipjau't on ])rocesaep 
wliich hud been ]ll•actisL‘d during some lhousaiid.s of years, iii 
uhich bodies are us unlike their constitueiil.s as it is ])o,s,ijhle. 
The liread, the wim*. the beer, tlie ri'.sult.s of fi'.nnentation, the 
amelling of metals, enamelling, dyeing, and a ho.st of other pro¬ 
cesses ouglit to liave shaken the notion of rescinhluiice wdiich 
men looked for in compound bodies, d’lm useful arts, however, 
Were held in conteiiqit by the learned, and ineii are very slow in 
seeing any value in what they tle-siase. 

Hut tlie ulcheinisls and iatro-i;hemi.s(.s (or ]iharmucists, n.p w'e 
.slionld now call tJioin) liy their various nietlmds of heat, mixture, 
siihlimuLion, ilistillatjon, &c., were Jed to douliL the doctrine of 
the four elements, and in the various attempts to analyse bodies 
by the rough methods then in use, certain .‘'idistances recogniseil 
UP .salt, sulphur, and uierciuy were nearly always found, and 
hence it was .sujqjo.sed that all things were made up of those 
three. This ‘‘doctrine, of the three pi'inciples,” as it was calletl, 
long prevailed, and it certainly liad tlie merit of introducing the 
idea of changes Jiroiiglit alxmt by the union and separatioii of 
sul.);--l.anee:^. However limited the. idea, it was iisidiil in the, 
hamis of men like Paracelsus and Van ILelnmiit. 'J’hey wi'Ve 
certainly nearer to chemistry than the four element-men were, for 
the idea introduced what was i'.alled the “ Sjiagiric Art,” or tlie 
.sej)aration and reunion of juirl.s, tlie tirst ap]>roach to analysis 
and .synthesis. Nevertheless the first *■ Skeptical Chemist” was 
.sullicieiit to invalidate the iloctrine, and piieJi was Boyle. 

It coiiJil ’lot e.scajie tJie, notice of the iatro-elieinists, who were 
constantly seeking lor new iiiediciue.s, that two ingredients, each 
caustic or ])ungent, liccaine mild by mixture, each a]>parciitly 
counteracting tlie activity of the other. A jihysiciau who 
I ]»iacli.sed at Am.-.terdam, named Sylviu.s, was the first who had 
clear nolions i>u this point about the. year 1(1 l b He is thought 
to he the iounder ol the iatro-ehemical sect, or those who re- 
ganled di.sea.ses a.s ellects of tlie chemical ?(*lation.s of the iliiids of 
the body, and louiided their remedies on tliis idea. Thus lymph 
is acid, bile alkaiiiu', but when brought together they arc 
neutral, .and form an intermediate milder sub.sLiuice. The clis- 
tinctioii bi'Lweeu aci'l and (l.riiiitun, though known before the 
lime of Sylvias, became in his h.ands a lundaxucutal doctrine, 
which held its ground. Lemery ilelined alkalies us bodies which 
eilervesce with acids, and lie (listinguished the ininerai alkali 
soda, the veg«'lui>)t; alkali jiotash, and the volatile alkali am¬ 
monia ; while Macquer advanci'il a ste.p further, and showed that 
while an acid and an alkali deprive each other of their cliarac- 
teriptic properties, tliey form neutral salts. 

The relation thus e.slablislied between acids and alkalies was 
the first distinct form in which uiliuity presented itself to the 
chemical mind. It was distinctly recognised that an acid or an 
alkali jjroduced a change on the bodies with which they came 
into contact, and became themselves altered in turn. 

But the teaching of the foolisli mother still affected the mind 
of the wise daughter. The vicious habit of attempting to account 
for everything led to a revival of the idea that the properties and 
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mutual actions of bodies depend on certain forms of their 
ultimate pai-ticles, such as round or sharp, pointed or hooked, 
straight or spiral. Lemcry says, “ I hope no one will dispute 
that acids consist of sharp-pointed particles, seeing everyone’s 
experience doth demonstrate it: he needs hut taste an acid to he 
satislied of it, for it pricks thu tongue like anything keen and 
finely cut.” He gives as a convincing proof that an acid does 
consist of pointed parts “ that all acid salts do crystallize into 
edges,” and when the acid properties arc; lost in conaeHiuencc of 
combining with an alkali, he adaiits the lorius of the latter in 
such a way to the fori nor, as we may su])pos(! a sliealh is atlajrted 
to its .sword. The ]iarticle.s of sweet sul).st:incos were supposed to 
be round and smooth, bitter substaiu i s jagged ; and ('ven so 
respectable a Avriter as Dr. Mead (ITlo) accoimis lor the 
poisonous elfect of corrosive sublimate h}’- .'issmiiing that the 
particles ol' the salt form a kind of lamell.-u or blades, to which 
tlie mercury gives additional weight, Avliile in mlomel ‘‘those, 
(Mitting points are so much smalhu’ that tliey cannot makt* wounds 
deep enough to he e,(^ualJy mischievous and de.'idl}'.” 

But the ideas of the. old<‘r science* iire. coii.stanlly cro]ipiug out 
in the new, tliougli of course, in a more relined form. Tin* varied 
phenomena ()f ciystallogra])hy, alJolro])y, isomorphism, &c., Jeinl 
naturally to speculations as to tlu* lignres of ilic comi«>nent 
atoms of the chemical elements. Are llie. iigures different, <u- 
are they compiised of simpler t‘leiu('iits, or, as Dumas sujtpttses, 
are, the halogens, clihniue, bromine, and iodine, «inly allutropic 
conditions of the same element'/ 

The idea of mechanical attracti(»n Avas first applied to iheinical 
force in coiisecpience of the splendid discoveric's of NoAvton. lii 
aAVcll-knoAvn jmssage? of the * Prineipia’ he says :—“ Many things 
move, me to suspect that all these phenoiiu'nade]K'nd ni>oii certain 
forces by which the particles of bodies, through causes not yet 
known, W’ere either urged towards e.'ich oilier, ami eoheie accord¬ 
ing to n*gular figure,s, or are repelled ami reeede from each other, 
wliich forces, being uukiioAvn, ]diiIo.*-dphprs have hitlierto made 
iheii* atteinjits iqion .Naturi*. hi vain." Ami again, in the, 
‘Upticks’;—“When salt of tartar runs pfr is not 

this dune by an (tilradio)} betAveeii tbe, particles of the .salt of 
tartar and the. pajiiele.s of the. water AV’liich fioat in the air in the. 
form of vapour ? And Avby doe.s not common salt, or salt]»etre,, 
or vitriol riiu/icr ({diipi.inn), but for want of such an a1 traction.” 
He gives oilier (‘,\am])les tn show lhal I'bemical combinations 
depeiid on an attraction or-|)ailicles. 

Tills view' Avas expandi?d by contemporary Avriteiv. Thus Dr. 
Freiid, in 1710, in a wmrk dedicated to Newdon, .«ays ;—“That 
force ol’ attracliuii, of wliic.li you llrst so successfully traced tlie 
inlluence in the heavenly bodies, operates in the most iiiimilc 
coipuscles, as you long ago hinted in y(»ur ‘ J*rinci]>iii,’ and havir 
lately plainly shoAvn in your ‘Upticks,’ and this force Ave are 
only just beginning to perceive and to slmly. Under these cir¬ 
cumstance,s, i hav<* been desirous of trying wb.at is tlie result of 
this view in chemistry.” Among the ])riiiciplcs laid down are 
the IblloAA'ing:—“Thatlliere exists an attractive force by which 
particles AA'lien at very small di,stances from each other are dr.awn 
together; that this force, is ditlereiit, according to the difi’erent 
figure and density of the ]iart,ic]oR,” and so on. The e.\am]des 
given are expliiincd by a.s,sumptions eipially hold. For e.xamjde, 
in answer to the (jUesLion why offita Jortia dissolves silver and not 
gold, AA'liile af/\m regia di.'^aolves gold and not siWer, he lias a 
number of assumptions as to the forces of attraction of the 
particles, the diameter of the jiarticles of the acids, and the pore.s 
of the metals. 

NcAVton saw the fallacy of such reasoning, for he had alreaily 
remarked :—“ The parts of all homugeneal hard bodie.s Avhicii 
fully touch each oilier stick together very strongly, and for i*.\- 
laining hoAv this is, some have iiivent<*d hooked atoms, wdiich is 
egging the (piestion for, as Wliewell remarks, he means to 
imidy, now do the jiarts of the hook stick togetlier ? 

NevcrtheleBS, Newton insisted on the, idea of mechanical 
attraction as apjilied to chemical jihenomena, ami he puts the 
question, “ Whi*u some stones, as spar of lead, dissolved in ]>Toper 
memstruuma become salts, do not these thing.s show’^ that salts are 
dry earth and watery acid, united by attraction?” The same 
idea has been eoniiimed to our oavii day, yet no one has ever 
attempted to explain Jioav it is that nu’chanical attraction pro¬ 
duces change in state, texture, colour, transparency, taste, odour, 
spe^cific gravity, &c., by small changes in the proportions of the 
elements of a compound. Wliat uicchonicol account have we to 
give of these changes ? and are we not driven to the conclusion 
that the force A\'liich produces them must be very different from 
attraction as understood by physicists ? 


The chief characteristic of attraction is that effects are pro¬ 
duced, and at the same time the antecedent causes themseiveK 
remain unchanged. But in affinity a phenomenon may be pro¬ 
duced, and the law's of the original agents cease to act, tlie 
resulting phenomena having no reference to those laws. For 
example, the two gase.s, hydrogen and oxygen, being brought 
together in suitable, pro^iortioiis and under proper conditiont'-, 
throw off their peculiar prope.rtie,'^, and fonn a new substance, 
Avater. The elemenls Avhich are said to compose this now fiict 
may, as Mill rmiiarks, he considered as the mere agents of its 
production, the conditions on Avhich it depends, the facts which 
make up tlu* cause. No examination of hydrogen and oxygen 
s(‘]»arak*Iy, no knowledge of Iheir hiAva, could have enabled us 
de<lii(tively to ullirm tliat they Avoiild jnoduce A\'ater. An 
expeririu'iit i.s required for the purjiose, and another experiment 
is al.so rc*(|uired to show that Avater under proper conditions will 
give ii|) oxygen and hydrogen, and nothing else. All tlii« is 
very different from the phenomena of attraction. Here the law 
being eslahli.shed, Ave can prove deductively, and foretell AA'hat 
AvoiiJd liajipeii uniler certain given nexv conditions or arrange¬ 
ments of masses; but there is no law of chemical analysis or 
nyiitliesis. We cannot tell from the aspect of a new body avW are 
its clie.inieal relations, any more than we can iiredict Avhothertlie 
union of an element .c Avil h the knowni element a W'ill be solid, 
li(]iii«l, or gaseous, (»r Avhat w'ill be its colour, lasto, and other 
pro[)e.rtie.s. Alliiiity conveys the, idea of transfuriiiiition, hut of a 
traiisibrmation that is incomplete, until the i!X]ieriinental course 
of jni|niry is fairly carried out; and tliis in(|uiry to be of Use 
must lead to tin* further conelnsion that, as in the instance given, 
the weight of the Avaler is the sum of tlie si.*parate Aveights of the 
two ingn‘die,nl.s. Were it not for this e\e,eption to the entire 
disappearanee in the compound of the laws of the separate 
ingredients—“if,” as Mill rmnarks, “the combined agents had 
not ill lliis one jiartieiilar of weights preserved tlieir own laws, 
and producetl a joint r(*sult, equal to tlie sum of tlieir separate 
result.s, Ave, should never probably have, had the notion now 
inqdiiid by the words chemical coinpoflition, that ia, avc shoulil 
only hav(! got the idea of a transformation.” 

New'ton by his great law eoriiieoteil a vast number of the 
smaller know'll indnctioris. and at once changed the Avhole 
method of science. Dalloii by his great generalisation pei- 
foniied a similar H<*rvic.e for chemistry, altliough of a vastly 
more limited application ; but with tlie cxci‘ptioii of the atomic 
theory, wdiieh enables liim to some extent to foresee the pro- 
portion.s in Avhicli boilies combine, tlie chemist is essentially an 
e.Aperimentalisl. There is no necessary connection between 
the facts that an acid reddens blue, cabhagi*. solution, and an 
alkali turns it grei'ii. But in a deductive science like mcchanic.s, 
iroblems, real or imaginary, can be solved by an appeal to the 
aAvs Avhicli regulate the individual phenomena. The phenomena 
obey the same, linv whether combined or i.solated. Such is not 
the case in chemistry. The sAvee.tness of sugar is not the snin 
of the taste.s of the sejiarale elements; the colour of blue vitriol 
is not a mixture of the colours of oxide of copper, sulphuric acid, 
and Avater, Hence there is this difference in a deductive and 
an exjierimental science : in one Ave can compute the effects from 
giA'cn cojidition.s; in tlie other Ave must seek for the effect in 
the lahoratory. There are, it is true, some partial generalisatioiiB 
Avhich lead to the hope tliat at, some distant future chemistry may 
take rank as a deductive science, but at pre.sent it i.s eminently 
an experimental one, and hence it is the, mure ne.ces.^ary ,so to 
guard its nomem'lature, that the science may not bo, amenable to 
the charge of juxlending to inter])ivt uaturii when it can do hut 
little more than record the, knoAvii iilieiiomena, and sei'k further 
for the unknoAvn. Jliipjdly the very husinesa of recording and 
inquii'ing leads to .such an uccumulation of materials that original 
minds naturally seek to generalise, and in this habit lies tlieino.st 
encouraging hojie for the future of chi'mistry. 

The he.Bt teachers among the. early chemists saw that in dealing 
Avith chemical phenomena they were, iu the presence of a ju'culiio 
force which required a special study. Thus Boe.rhaave w arns hi.s 
pupils of the insufficiency of the idea that the action,for e.xainple.of 
tw/aa regia on gold is like that of wedges breaking up alog of Avood. 
“There must he,” he says, “between each partiolc of the solvent, 
and of the metal a mutual virtue by Avhich each loves, unites with, 
and holds the other. , . We have not only a separation, but 
u new combination. There is a force by Avhich the particles of 
the solvent associate to themselves the parts dissolved, not a 
force by which they repel and dissever them. We are here to 
imagine not mechanical action, not violent impulse, not anti- 
patliy, but love, if love be the desire of uniting.” 
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Although Boerhaavc thus correctly expressed the idea of 
affinity, he does not seein to have introduced the wonl, although 
several of the liistorians of science give him the credit of having 
done so. Others refer it to Geoffroy, who in 1718 laid More the 
Academy of Sciences at Paris what we now call “ Tables of 
Affinities," but he najued them Tahlen des Itapporta. The word 
attraction was an outlaw in France, partly from national jealousy, 
and 
of 

. . 

when, in the J^lnge on Geoffroy, he says “ He [Geoffroy] gave 
in 1718 a singular system, and a Table of Affinities or Relations 
of the different substances in Chemistry. Those affinities gave 
uneasiness to some i)ersonB who feared they might be attractions 
in disguise." 

From this time the word affinity was commonly tiseil by 
French chemists, and Wlievvell gives several examples of its 
use from the works of Maccjuer and otluirs. The Swedish che¬ 
mist, Bergmann, on the other hand, reciiiTed to the f)Id word at¬ 
traction, and as his work on ‘ Elective Attractions ’ was widely 
diffused and had great influence, the two lejins were used side 
by side to express the same ideas. 

7’he idea of aflinitv, then, imjilies tho disposition to unite, or to 
become of kin, as by marriage. It i.s no fdijectif)ri that liodies that 
are most unlike Ji.'ivc tlu' strongest affinity for each other; for 
we see in the union of human beings, man unites w’ith woman, 
the fair wdth the dark, the tall with the short, and .so on. This 
marriage between (jpposites may bo ri'gai thsl us synthesis, and 
where marriagfi is p(jssible so also is divorce, or analysis. Tlie 
affinity betw’oen such bodies as the halogens may be compared 
to the bond wbicb unites brothers and sisU'rs : they have, a 
family likeness, but do not seek a closer union. 

This subject might be expanded into a variety of interesting 
details tending to jmtve Ihattlu! idea of affinity, as givt'ii above, 
was in the minds of some elu.'iuists long before it found its way 
to their tongues. Thus Mayow' in 1(.17 J had a clear i<h‘a of the 
results of chemical comhiualiou, fur he shows that tw(» lietero- 
geneoiis bodies unite together to form a third liody, the two 
constituents he.ing destroyed, and llte result fbrnietl out of their 
ruins. He also antiei]>ated Ceotlnty, for he shows that lixe<l 
salts choose, one uciil rather than unotlier, in order that they 
may coalesce! with it in ii more intiniule uni<ui. 

It might even he shown that the introduction (d‘the idea of 
mechanical attraction into chemical jthenoineiia tended to delay 
the jirogress of cliemistiy, just as the prevalence of the idea of 
phlogiston pr(!venled men from understanding the jdienoniena i 
of comhustion, and a variety of eheniical .actions depending 
thereon, so true is it that w'ord.j iire the <‘,\ponenls of tlioughl 


therefore, the atomic weights of these bodies are 16 and 14 re¬ 
spectively. This constitutes a physical argument of great weight 
in favour of the.se numbers, which are also advocated on purely 
chemical grounds in the article Atomic Weights. 

As the atomic ^'eights and sj^ecific gravities of the elementary 
gases coiTespond, ii follow's that the proportions in which they 
combine by volume must be much simpler than the proportions 
in which they combine by w'eiglit. Accordingly we find that 
they unite by volume in the siiuiile ratio of 1 to 1, 1 to 2, or 
1 to .% hut seldom in more complex ratios :— 


Hydrogen 

Ifydrogt?!! 

Hydrogen 

Hydrogen 

(.'hJoi-ine 


Chlorine form one Molecule HCl 
Oxygen „ „ „ H*0 

Nitrogen „ „ „ HjN 

Phosphorus ,, ,, H.P 

Mercery „ „ „ Cl,Hg'' 


It thus appears 

g.‘i.ses ;in<l vapours are equal, with the exception of phosphorus 
and .arsenic, w'hich are only half those, of the other elements, and 
jiicj-cury and cadmium which are double those of the other 
gasi^ous elcnient.s. 

WJjen fw'o elemonlaiy gases combine to fonn a compound gas, 
the volume of the compound is equal to the sum of the volumes 
of its conslitueut-s, w'hen their union is unattended wth conden¬ 
sation. When condensation takes placie, the volunn? of the 
gaseous juoduct in this caise also bears a very simple relation to 
the volumes of its constituents. It has been lound that no matter 
how' many volumes of elementary gases enter into the composi¬ 
tion of a compound gas, they are all condensed into two volumes. 
The general law i.s that- Thr, molficnha of compound bodies in the 
gaseous slate, oectifo/ tie in; the volaiiie, of am atom of hydrogen 
or other simple gas. This l.-iw has been found to apply to 
almost all org.anic compounds wdiicli ai'e capable of assuming tlie 
form of vaj»our without ileconipositimi. Two volumes ot the 
vaj)our coiUain a molecule of the organic compound. The fol¬ 
lowing bibh' sliow.s Ihe relations that e.si.st between the volumes 
<d‘ several comjKUind ga.ses and the volumes of their coii- 
slituents : — 


Vol. 

Hydrogen -f 1 
llydrog<‘n -p 1 
Hydrogen -j- 1 
Hydrogen -f i 


Chlorine form 
Oxygen „ 
Nitrogen ,, 
l’hos])iiorus „ 


Hydrochloric acid 
W.ater (steam) 
Ammonia 

Phosphide of hydrogen 


The specific gravity of a compound gas or vapour, hydrogen 


and in ordtir to think correctly tlie l.angnng.- of thought mn.st he i taken as tlu! standard of com})arison, must therefore, lx- 
approjiriate. ' ! equal to liall its molecular weight. Ihe lollowung table, coii- 

ATOMk'j volume. [E. <\ vol.i. col. 7ll.| (Syn. AUlen/lar j 


Volume). The, relation that exists between tb»’ atomic wa-igbts of 
elementary gases and va))()ur.s, und llieir specific giavitics is 
more clearly seen wlu'ii the hitter are rel’erred to hydrogen as 
unity instead td’lo air. 11‘, Tor exani]tle, a volume of liydiogen 
weighs one. grain, an equal volume of eaeb of the fiillow'ing 
gases xvill, uiuler like conditions of teniperature and pressure, 
xveigh :— 

One volume Hydrogen, weighs ] 

„ „ ('hlorine „ P.rr,’ 

„ ,, OxVKiu „ P: 

„ „ Nitrogen „ J-f 

„ „ loiline „ 127 

„ ,, liromine „ SO 


tains the molecular xvoights .and sju'.cilic gravities of several com¬ 
pounds 


gr.iiti 

grains 


TTvdiochloric acid (HCl) 

AVater (1}.,()) .... 

Ammuiiia (NH.,) . . , 

Olefiant ga.s (C.,HJ.28 

Alcoliol (C.j|IIoO).40 

Iodide of ethyl (t'gll;,!) 


The atomic volume, of an elenu ntary gas or vaj)our is ~ l,aiid 
is found by dividing the .'vtoiuie weight by the sjiecific gravity ; 
thus the atomic volume, of ehloriu is — 1, its atomic weight and 
sjiecific gravity being ecpial; 


Molocuh’V 

Spccila 

wriplit. 

f-mvity 

. 36-5 . 

. i8-2r, 

. 18- . 

. 9 

. 17- . 

. s-a 

. 28 

. 14- 

. 4(J 

. 23 

, 15(1 

. 78 


These numbers being the weights of equal volumes, rcjwesent 
the specific gravities of llie. respective gases compared xvith 
hydrogen taken as unity, and, it is at once seen, are identical 
with their atomic weights. This relation may be also expressed 
by saying that anatom of each elciuentaTy gas or vapour occupic.s 
one volume. Tiiis law' is, liow ever, not iuiiver.sal, there being a 
few well-established exceptions. Thus the atoms of phosphorus 
and arsenic occupy only naif a volume eacli, .and the atoms of 
mercury and cadmium two volumes eachor, in other words, the 
vapour-densities of phosphorus and arsenic are tw’icc as great as 
their atomic weights ; and those of mercury and cadmium only 
the halves of their atomic weights. 

We may remark, in passing, that, as the specific gravities 
and atomic weights of the. elementary gases and vapours are 
very generally identical, it is reasonable to suppose that they 
are also identical in the cases of oxygen and nitrogen, and that 


Atomic Aveight 35-5 
Spi-cific gravity 3.5*,^ " * 

I The molccnhu? A’^oluine of a compound gas or vapour is = 2, 
and is also found by dividing the molecular weight by the 
specific gravity. Thus the molecular volume of olefiant gas is 
^ Molecular weight 28 ^ 

’ Specific graA’ity 14 ** 

Chemists noAv very generally believe that the elementary 
gases and vapours aho occupy two volumes. They suppose that 
an atom of a gaseous element is incapable of an independent 
existence, and tlxat Avhenit is set free from a chemical compound, 
it enters into combination Avith another atom of the some kind, 
forming binary groups, which may be called elementary mole- 
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cules. These, like the compound molecules, which may he thus 
written—HH, ClCl, occupy of course two volumes :— 



Several arguments may he adduced in favour of this view— 

1. Ethyl (C-Hb) acts in a similar manner; when liberated from 
any compound it doubles itself, forming the body C-Hj C,11 b; 

2. When an element is an agent, in a reaction it almost always 
acts as a binary group, and not us a single atom :— 

ClCl + 2(OKH) - KCl + ClKo + OH.,. 

Chlorine. Hydrate of Chloridt; Pot-'Dwic Water. 

potuHslum. of potaasiinn. hypochlorate. 

3. There are several reactions, whicdi go far to prove the exist¬ 

ence of a ceitain amount of affinity lietween the atoms of the same 
element, which causes them to combine with one another, and 
to form binary groups. Thus the. behaviour of hydrochloric 
acid towards cuprous hydride cannot be well explained with¬ 
out assuming tlie existence of a feeble attraction between the 
hydrogen atoms ;— i 

CuaH, -I- 211C1 (hi,C% + 2(HH) 

Cuprous hydride. HydrochlDi-ic. Cu])rous Hydrogen. I 

acid. ohldfido. | 


quantity of chlorine (35*5). This is an application of the old 
mathematical axiom that “ things which are equal to the same 
thing are equal to one another.” 

In the same manner the eqiiivalent weight of silver, which 
also does not form a compound with hydrogen, may be readily 
ascertained. We analyse the compounds which it and hydrogeii 
fonn with chlorine, viz., chloride of silver and hydrochloric 
acid, and find that 108 parts of silver in the former and 1 part 
of hydrogen in the latter are combined with the same quantity 
of chlorine (36*6). Therefore, 108 silver and 1 hydrogen are 
equivalent to 35*6 chlorine and to one another. 

The equivalent of an element, which refuses to combine with 
hydrogen, may, nevertheless, be directly determined by sulisti- 
tution, as it has been ascertained that it takes an equivalent 
wiught of one element to supplant an equivalent weight of 
another in a chemical compound. For example, if we wish to 
determine the equivalent of sodium by substitution, we take 
3(J'5 grains of hydrochloric acid, containing one emiivalenl of 
chlorme weighing 3r)-.5 grains, and one etmivalent of hydrogen 
weighing 1 grain, and add sodium till all the hydrogen is ex¬ 
pelled. The quantity of sodium required to supplant the 1 
grain of hydrogi'ii we find to be 23 grains. Therefore, 23 parts 
of sodium take the place of, and are equivalent to, 1 part of 
hydrogen:— 

Hydrochloric acid 36'5. 

Chlorine 35-5 -f Hydrogen 1. 


In this reaction the two chlorine atoms combine with the 
copper, and the two hydrogim atoms set free from the hydro- 
eluorie acid combine with the two hydrogen atoms set free 
from the copper, forming two elementary molecules. As hydro¬ 
chloric acid has little or no action upon metallic cojqwr, we 
must suppose that it is the attraction of the hydrogcui atoms 
for one anotlier which causes the reaction. 

ATOMIC WEIGHTS. As the views of chemi.sts with regard 
to equivalent and atomic weiglifa have changed considerably of 
late years, it becomes necc'ssary to go over again thcj ground we 
have already trodden. Formerly, these tenns were considon’d 
synonymou.s, and were, tliorefore, used iiiditferently ; now, how- 
(!ver, although still believed to be closely allied, a difiercut 
meaning is attached to them. The ccpiivalent weight of an 
element now means the smalhfst cpiantity of it whicli combines 
with a unit of hydrogen, or is capable of taking its jilace in a 
chemical coimioimd. The atomic weight of an element is the 
smallest weight of it which enters into or is expelled from a 
chemical compound, the smallest weight of hydrogen so entering 
or leaving a chemical com]»mind being tcikeii a.s unity. 

Equivalent weights. The equivalent weight of an element 
may be ascertained by analysing the compound it fornis with 
hydrogen, and calculating therefrom the miaiitity of it which is 
in union with one part of hydrogen. Thus, if we wish to 
determine the equivalent weight of chlorini;, we must analyse 
hydrochloric acid, which is its only hydrogen compound. The 
results of our analysis teach us that one grain of hydrogen is 
in union in this compound with 35*5 grains of chlorine. is 

then the equivalent weight of chlorine. It represents the 
quantity of chlorine which saturates a unit of hydrogen, and is 
capable of taking its place in chemical compounds as we shall 
presently see. 

The equivalent of iodine is detenuined in the same manner. 
We analyse its hydrown compound, namely, hydriodic acid, and 
find that one part of hydn^eu is in union in this compound 
with 127 parts of iodine. The number 127 represents, there¬ 
fore, the equivalent weight of iodine ; it is the (quantity of 
iodine which is equivalent in cuiubinatiun to one part of 
hydrogen. 

It often happens that an element does not form a compound 
with hydrogen. How, then, can its equivalent be determined i 
h^irectly, it may be ascertained by analysing its compound 
with another element, which docs combine with hydrogen, and 
whose equivalent can, therefore, bo directly deternimed. Thus, 
in order to determine the equivalent of potassium, which does 
not combine with hydrogen, we must analyse the compound it 
forms with chlorine, which docs combine with hydrogen. This 
body (chloride of potassium), our analyses teach us, contains 
36*5 parts of chlorine and 39 parts of potassium. Therefore, 39 
parte of potassium are equivalent to 36*5 parte of chlorine. But, 
we alre^y know that 35*5 of chlorine are equivalent to 1 of 
hydrogen. Therefore, 39 parte of potassium are also equivalent 
to 1 part of hydrogen, seeing that they both saturate the same 
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Sodium 23. 

Chloride of sodium 68*6. 


This experiment, it is obvious, also proves that 1 i>art of 
hydrogen uinl 23 of sodium combine with 35*5 parts of chlorine. 

Again, if we take tlie known equivalent of chlorme (35*6) and 
add it to liydrobromic acid (a compound of bromini? and 
hydrogen), we find that it talccs the jilace of 80 parts of 
bromine. Therefore, 80 parts of bromine are equivalent to 
35*5 of chlorme : — 

liydrobromic acid 81. 

Bromine 80. Hydrogen 1. 

(fiilorine 35*6.' 

Hydrochloric acid 36*5. 


By analysing several compounds in the manner we have just 
explained, we obtain the following numbers ;— 

1 35*5 jiarts of chlorine. 

1 part of hydrogmi combines witli < ” fluorine 

(127 „ iodine. 

And 1 part of hydrogen 


23 

39 

108 


sodium 

]»otasaiuiu 

silver 


unite with ,35*5 chlorine. 


It will be, gathered from these tables, that the (piantity of 
sodium, potassium or silver, whicli displaces one part of liytlro- 
gen from its combination with 35*5 of chlorine also displaces it 
from its combination with 80 bromine, 127 iodine, &c. Jt is 
Quite clear, therefore, that these numbers represent generally 
tlie proportions in which these elements combine with and dis¬ 
place one another in chemical compounds. 

The elements we have hitherto examined combine with on(^ 
another in one proportion oidy ; each couple forming only one 
compound, which is regarded os containing single equivalents of 
its constituents. 

The following is a complete list of them : ■ 


Hydrogen 

1 

Potassium 

.30 

Chlorine. 

. 35*6 

Sodium 

23 

Bromine 

81) 

Lithium 

7 

Iodine 

. 127 

Ccesium 

, 133 

Fluorine 

19 

Bubidium 

85 

Silver 

. 108 




The remainder of the elements combine in more than one pro¬ 
portion with the monatomic elements and with one another, and 
are called polyatomic elements. The equivalent weights of these 
bodies cannot be determined with the same certainty as those ol 
the monatomic elements. For example, oxygen forms two com- 
pound» with hydrogen—viz., water and peroxide of hjyrdrogcn, 
the former containing 8 parts and the latter 16 parte of oxygen, 
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in combination with 1 part of liyflroj'p.n. Which of these numbers 
represents tlie equivalent wta^'ht of oxy<'en 1 As water is a 
more stable compound than peroxide of hydrogen, H is usually 
regarded as its ti’ue equivalent. Again, 100 ttrid2(K) of mercury 
combine resj)ectiv(;ly with Sh'S of chlorine, to form corrosive 
sublimate and calomel, and 28 and 18? of iron combine re¬ 
spectively with iiiJO of chlorine to form ferrous ami ferric 
chloride;— 

Sublimate .‘J5‘5 chlorine -}- 100 mercury I 100 mercury— IH. 

Calomel lih'b chlorine -f* 2<>0 mercury | 200 mercuiy=lH. 

Fenic salt chlorine -f- 18^ iron I 18i{ iron —Ilf. 

Ferrous salt .35*r» chlorine -f ^'8' iron ) 28 iron —IJI. 

These numbers leave the e(|uiv.i]ent,s of nuinuvy nwl iron in 
a state of grt'at uncert.-iinty, which tht re is no means of reim)V- 
ing excej)t hy according two e(|uivalents to hotli. 

The general rule for the dritATininaiioii of the equivalent 
weight of a ]jolyatouiic. element is to analyse, that cninpouml of 
it with a monatomic element, such as hydrogen, cliloiiue, (!tc., 
which contains the jiolyutoinic element in the smallest qiniiitily, 
0 ])d to c.'dciilat.e the eijuivnlent from llie jinalysis. 

'f’luis, in Older to detenninii the equivalent of caiiani, we 
analyse marsh gas, tin* eotnpoiind wliich contains tin; smuJ]<‘st 
• liiantitv <•!’ that element in proportion to the hydrogen. In 
this gas We liml one part of hydrogen associated witli 8 jiarts of 
carbon. Therefore, tlie. numhei- rojrn'seuts tin; eqiuvalent 
weight of carhoii. 

Although nitrogen forms a great many compruimds with 
oxygen, it only forms one with hydrogen— vi/., ammonia. In 
this a unit of liydrogen is coinluned with of nitrogen ; 4^ is. 
therefore, the equivalent of nitrogen. 

The doctrine (d' equivalent proportion is strikingly illustrated 
wlien one metal is ])reeipitat(:d ly uiiutlier. if a j»late ofcojqier, 
for example, is ]iliiuge(l into a solution of chloride (d‘ mereury 
(35*5 chlorine -j- lOO mercury), all the nu'rcury will, after some 
time, be j>reeipitated upon the cojij.er, and the solution, which 
becomes coloured, will contain chhu-ide of oopjMir but not a trace 
of mercury. On further investigating the. re-action, wi‘ liml that 
for every 81 parts of copper dissolved from the plate KM) parts 
of mereury are ]m!cipilated ujion it. 'riienddiv, 81 i»avts of 
eopper take the jdnee of, and are equivalent to, JOO p.iil.^ of 
mercury. Again, if a knife be ]*luiiged into tin*, solution of 
c.hloride of copper (formed from the <'.oiTosive. sublimate), after 
some, time, all the (•.t)pper will be precipitated u]>ou the knife, 
and W(‘ sliall biivi'(‘hloride of iron in solution, but not a trace 
of copper; 28 ))arts of irmi taking the jdace, of 81 ofco]»jH r. 28 
and 81, tliei-efore, re]tres('nt. the e(iuivalent weights, or, as they 
are often called, the prcqmi-lioiial nuiabi-rsof these metals. 'J’Jje 
following diagrams will render these iv-actions intelligible :— 


(tliloride t Mercury lUO 

of ) 

mercury ) Chlorine 80 * 0 . 
1855 ( 


Copper 81- 


jn'eci[)ilated 
GtJ'.5 (.'Idoride of co]:»])er 


Chloride f Copper 31 . 
of ) 

c(»pyK'r j Chlorine 35’5>- 
t)0-6 

Iron 28^ 


preci])itaied 
(i8’5 Chloride of iron 


We are entitled to infer from the foregoing experiments, that 
28 parts ol‘ iron ai’e equivalent not only to 31 parts (»f copper, 
but also to lut) })arls of Tne.rcury. 

Atomic WKion rs. The atomic and cquivah'nt weights of the 
monatomic elements are identical. They represent not only 
the smallest (juantities of the elements that can combine wdtli a 
unit of hydr<igen, but also the suiallesl (j[uaiitity that can exist 
in a chemical comi)ouu(l. This is not the case with the poly¬ 
atomic elements, whose atomic are higher llian their equivalent 
weights. 

Atomic u'dffkt of oxygen. Although a few cliemists still main¬ 
tain that the atomic weight of oxygen i.s the same, as its 
e<iuivaleut weight, the great majority regaul it as equal to 
twice the e(juivalent wei^lit; a doctrine which is last becoming 
an urtichi of universal Ixdief. It follows, of course, from tins 
view that the atom of oxygen ill water must be in combination 


with two atoms of hydrogen. The most important argument 
ill favour of this view is that the hydrogen in water can be 
replaced by halves. Thus, when potassium is thrown upon 
water (which we assume, for the piupose of the aigument, to be 
composed of 8 parts of oxygen anci 1 part of hydrogen), 9 parts of 
it are decomposed, lialf of the hydrogen being displaced by or 
half an etpiivalent of potassium, with the fonnation of hydrate 
of pota‘<siiim :— 


Nine f Hydrogen 
])arts of ^ Hydrogen 
water (Oxygen . 



Free. 


Half an ( Potassium . . 19^-^ 28 Hydrate of 

<'<juiva1c ui ( potassium. 


Thi.s compound is obtained in a solid state when the liquid is 
eva])omte(l to drvne.ss. When the diy mass is heated with more 
jMitassinm, tlie wliole of the hydrogen is expelled, anhydrous 
])ot:i.sh l)eiug fornuul ;— 


28 f Hydrogen 

] 1 yd rate of < 1 *otiissiuiii 
pota.'^siiiiii ()x 3 ’^gcu 

Half an ( TNdussiuiu 

etjuivulent ( 



. Free. 


47 Anliydrous 
potasli. 


It is «piite clear, that if we believe that water contains only 
one atom of hy<lrog(!ii, we are forced by the foregoing re-actions 
to believe, in addition, tiiat fractions of atonrs can enter into and 
be expelle.d troin cheniic.al compounds. 

In ordiu* to avoid dealing with fractions <jf atoms, we iiinst, 
then'htre, assume that water coutuins two hydrogen units, which 
must, of coiu-se, be combined with 1(J parts of oxygen. This 
assnmptitiii enables us clearly to explain the foregoing and 
nuiny (dher re-actions, witliout the introduction of fractions of 


atoms :— 



olS 

olS 


Water. 

■Hytlnito of 

Anhydrous 


I)(Ilassiiiin. 

potash. 


It therefore follows that 10 is tlie smallest quanlity of oxygen 
tbiil. can exist in water. The fads we are now about to state 
will also show that it is the sinalh'st quantity ol‘ oxygen that 
can entiT into or he expelled fnaii a chemical conqimind. Tt is, 
tln'relbiv, the. weight of an atom of oxygen. 


Artimiii.iitx infacour of thr. (hipKcatiuii, of the oxygen atom. 

I. When oxygi-n eondanes witli an orgsniic. radical in several 
jiroportiuns, these jtroportions bear tluj following relations to 
one another: 10 ; J(iX2 : 10X8 ; hut never 8 : 8X3 : 8X5. 


Ethylene . . 

. C.dl, 


Aldehvde . . 

. C.,lT,d) 


Acetic acid 

. C.,ll,()., 


Glycolic acid . 

. o,u*o. 

C,H ,03 


2. Wlien an nlcoliol or a ketone is transformed into a hydro¬ 
carbon by dehyilration, the water eliminated contains two or 
soUKi multiple of tw’o units of h vdrogen. Thus, when alcolud 
is converted into oletiimt gas, the water separated contains two 
hytlrogeii nnits:— 


CJToO 

Alcohol. 


on, - CaH,. 

Wntcr. Olefiant rob. 

2HO » 


8. When w^ater ads as the agent of a re-action it always con¬ 
tains two or some niulti])le of two hydrogen units. Thus, the 
quantity of water neceK.sary to transform ac.etonitrile into acetate 
of ammonia, contains 4 units of hydrogen ;— 

+ 2(011.) » C,H3(NHJ0,. 

Acetonitrile. Water. Acetato of 

ammonium. 

(OAX + 4ff0 - C.H,(OT00..) 
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Atomic weight of nitrogen. The same arguments may be ad- 
duced in favour of the triplication of this element, as were used 
in favour of the duplication of oxygen. The only compound 
nitrogen forms with hydrogen is, as we have already stated, 
ammonia. In this compound the nitrogen is capable of being 
replaced by thirds, that is, it can be divided into three equal 
parts, and each part can be removed by successive substitution. 
For example, if potassium be heated in it, one thin! of the 
hydrogen is expelled and the potassium takes its place, forming 
a body called potassamine ; the second third and tnc third thii'd 
may be removed in a somewhat similar manner. If the atomic 
and, equivalent weights of nitrogen are the same, then ammonia is 
composed of 4| nitrogen and 1 hydrogen, and may be represented 
thus, NH. Now, in the re-action with potassium, we must 
suppose that one-third of the hydrogtm atom is replaced by 
one-third of an atom of potassium (’^=13) foiming jiotassa- 
mine, and that this process is repeated till all the hydrogen is 
removed :— 

f H 

Ammonia l H 
55f Sh 

(N 

One-third "I 

of.au > Potassium l.T 
e(]niv.'ilent) 


^ . . . . Free. 

T Potassamine. 


But the division of one indivisible particle or atom of 
hydrogen is impossible. In order to avoid dealing wth fractions 
of atoms, wc must, therefore, assunKj that ammouia contains 
three .atoms of hydrogen, which must, be combined with 14 jtarts 
of nitrogen (the ladntive proportion of the tdements being fixed 
by analysis at 4® to 1 ). There are ji great nuiny ammonias in 
Avhich one, two, and thr(’e tliirds of tlu' hydrogen are replaced by 
other elements :— 


Ammonia . . NHg Diiiiod.amide . . NIIl,, 

Potassamine . NHjK Tripotassaniinc. . NKj, 


TTofma,iin has succeeded informing tliree organic, bases by sne- 
cc.ssively repl.aciiig one, two, .and three atunri of liydrogeu in 
amiuonlaby organic radicals :— 


N^r 

Ui 

Ammonia. 




[Et 

Kthylaminc. 


( 11 ( Kt 

N Et N{Me 

( Et ( Fh 

Pielhylamiiic. Ethyl- 

mothyl-uniliuc. 


The smallest indivisible particle of nitrogen that c.an exist in 
.ammonia or any other chemical compound is, therefore, repre¬ 
sented by the number 14. 

Ato77iic weight of carbon. In order to determine the atomic 
weight of this clement, we must study the compound it forms 
with hydrogen, which contains the largest quantity of the latter 
element in projaution to the carbon. Marsh gas is this com¬ 
pound, and contains, as we have already stated, 3 p.aTts of c,arL()n 
lo 1 of hydrogen. Hence, this gas may ho repre.seiited hy the 
formula (lllv, the atomic weight of 0=3 ; or by the formula 
(Big, C=(J; or by llie formula CH„ 0=9 ; or by the formula 
OH 4 , 0=12. At the pre.scut time, all clieinists agree that a 
mf)lecule of marsh gas contains 4 atoms of hydrog(;n, but they 
(lifter with regard to the value of the other ciement; some be¬ 
lieving it to contain two atoms of carbon, each having the value 
6 ; and others, that it contains only one atom having the 
value 12 . 

On investigating the action of cldorinc upon this gas, we find 
that its hydrogen is replaceable hy fourthji; that we are able, by 
the addition of this element under varying circumstances, to 
form four distinct compounds, in which one-fourth, or two- 
fourths, or three-fourths, or four-fourths of its hydrogen are 
replaced by corresponding qujintities of chlorine. If we adopt 
the simplest formula for marsh gas, CH, we must suppose that 
in the foregoing re-action, one-fourth of the hydrogcii-atom in 
marsh gas is replaced hy one-fourth of a chlorine-atom, that a 
second fourth is r^laced in like manner, and th.it this jirocess 
is continued till all the hydrogen is removed. But the intro¬ 
duction of fractions of atoms into and their expulsion from 
chemical compounds is an absurdity. 

The same objection applies to the formnlas CH, and CH,. 


If, however, we accord 4 atoms of hydrogen to a molecule of 
this gas, all difficulty ceases. We arc now enabled to divide the 
hydrogen into four equal parts, and replace eacli part by oOier 
elements without having to deal with fractions of atoms, 'ftm 
quantity of carbon a.s.sucia(ed vvdtli the 4 hydrogen alom.s in 
nnirsh gas mu.st he 12 ; therefore, tlii.s number rej)rt!S(‘nts the 
atomic weight of carhon. The following is a list of scmi" of the 
substitution products of marsh gjis, the eoii.stitulion of which, it 
will be at once seen, could not In* e.\j)ri‘ssed except by couaidiug 
4 atoms of hydrogen to one molecule of the gas :— 


Marsh gas. 

. CII„ 


Ch]ori<ie of methyl. . . . 

. CH.,C1 

c,/r,ri 

Dichloritle of niethyde.ne . . 

. CIl.,Clg 


Chloroform. 

. CIICI 3 

C^Ti'GL 

Tetrachloride of carbon . . 

. CCl, 



Sulphur and selenium form compounds with hydrogen, in 
which the hydrog(!n is riqdiice.'ible by halves a.s in tin* ca.^ie of 
W'ater. Their atomic W'eights are, therefore, also double tlieir 
cquiv'alciit wc'iglit.x. 

Atomic weights of the metals. The atomic weights of a great 
many of the metals are also double tluir equivalent weights. 

Speoifio heat of atoms. The atomic weights of tlui eh'- 
ments are iiiv^ersely proportional to their sj)ecilic heats. Thus, 
it requires the same qu.antity of heat to produce a given change 
of tempe.rature in 108 parts of .-ilver, 39 ])arts of potassium, (i;} 
parts of cop])er, 5C parts of iron, dtc. 

This l.iw i.s, however, not nnivtuvsal. The gnccific heat.s of 
carbon, boron, and silicon, wiiose atomic vveignts luiv(‘ lieen 
clearly made, out, do not ucc<ir(l wit h it. 

When there is any doubt about the atomic weight of an 
clement, it may he oft(‘u removed by inve.stig.ating its ridaiioiih 
tow’urd.s sjjocilic Jie.nt. 

TsoMORPm.sM. I.somor])hous bodies are those which cry.dal- 
lizo in the same or nearl}' .similar fomis. Such bodies luive, it 
has been observed, often tin; same c.oustitution, that i.s, they 
eout.ain the same tnimhe.r of atoms of llieir respective eleuK'uts 
amuiged in the siniie way. Thu.;, the sulphates, having the 
general formula are ist)mor))lious willi the sideniaiis, 

SeO^M,,, mid the pliniphates, witli the arseniutes, 

As(),M;. 

When chemistry I'ails to reveal the constitution of a chemicfil 
comjiound, it may often be dei.ermim'd liy studying its isuiunr- 
]»h<ms relations. By lh(‘S(‘ ni(‘aiis we, have be.eii enabled to 
determine the constitntioii of alumina, the only knowm oxide 
of aliunininm. Analy.si.s lias determined for us tiie rel.ative pro- 
jiortion of its eonslilueiits, 10 oxygen and 18 alnminium. The 
weight of th(‘ atom (d‘ aluminium we cannot, however, know 
till we usctoiain wdietlier alumina is a ])rotoxide, a sesquioxide, 
or u peroxide :— 

Oxyg('ii. Aluminiuiu. 

Monoxide. . . . AlO It; 18 

Sesquioxide . . 48 (r>4) 27 

I’eruxidc*.AlOg' 32 3(; 

The nuiiilters in the third column .are the atomic weiglils of 
aluminium which corresiiond to the dillereiit oxides. Now, 
sesquioxiile of iron is known to be composed of two atoms of 
iron and thm* of oxygen, .ind to be i.somoqihous with .alumina. 
Therefore, alumina is snyiiioscMl to have a similar constitution, 
that Ls, to be eompn.sed of Iwai .atoms of aluminium ami tlnve 
atoms of oxygen. Its atomic weiglit is uccctrdingly iiifei-rcd to 
be 27. 

Tabic of the Symbols and Atomic Weights of the Elements. 


1 

1 Sjaidxjl. 

Atomic 

Wei-dil. 

Aluminium 

Al 

27'0 

Anliuiuiiy (Stiltiuiu) 

81) 

122- 

Arsenin .... 

As 

7.')- 

Ilnrium 

71)1 

V.i7- 

liismuth .... 

lii 

210- 

Huron .... 

]l 

li¬ 

Hromino .... 

Hr 

st)- 

(Jadiniiim 

(td 

112- 

Caesium .... 

Cs 


Caltiium ... 

Ca 

40- 

(/urbon .... 

C 

12- 

Cerium ... 

Ce 

92- 

Chlorine t . • • 1 

Cl 

36-5 
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Symbol. 

Atomio 

Weight. 

Chromium . 

Cr 

625 

Cobalt .... 

Co 

69- 

Copper (Cuprum) . 

Cu 

63- 

Didyraium 

D 

96- 

Erbium 

E 

112-6 

Fluorine . . . 

F 

19- 

Olucinum 

G1 

14- 

Gold (Auram) . . . 

Au 

196-6 

Hydrogen. . 

H 

1- 

Indium .... 

In 

74- 

Iodine .... 

I 

127- 

Iridium .... 

Ir 

197- 

Iron (Kerrum) 

Fe 

56- 

Lanthanum 

La 

92- 

Lead (Plumbum) . 

Pb 

207- 

Lithium .... 

Li 

7- 

Magnesium . 

Mg 

24- 

Manganese 

Mu 

55 - 

Mercury (Hydrargyrum) 

Hg 

200- 

Molybdenum . 

Mo 

96- 

Nickel .... 

Ni 

60- 

Niobium .... 

Nb 

94- 

Nitrogen 

N 

14- 

Osmium .... 

Os 

200- 

Oxygon 

0 

16- 

Palladium 

l*d 

100- 

Phospliorus . 

P 

31- 

Platinum .... 

Pt 

198- 

Potassium (Kalium) 

K 

39- 

Ilhodium .... 

Rh 

104- 

Kubidium 

Kb 

86-4 

Ruthenium 

Ru 

104- 

Belonium 

Se 

79- 

Bilicium .... 

Si 

28- 

Silyer (Argentum) 

Ag 

108- 

Sodium (Natrium) . 

Na 

23- 

Strontium 

Sr 

87-5 

Sulphur .... 
Tantalum ... 

S 

32- 

Ta 

37-6 

Tellurium 

'I’e 

129- 

Terbium 

Tliallium .... 

'11 

204- 

Thorinum ... 

1 'h 

119- 

Till (Stannum) 

Sn 

118- 

Titanium 

Ti 

r>0’ 

Tungsten (Wolfram) 

W 

184- 

Prunium 

11 

120- 

Vanadium 

V 

61-3 

Yttrium 

Y 

61-7 

Zinc .... 

Zn 

66 - 

Zirconium 

Zr 

89-6 


ATOMICITY. siLoiiis iiiny conipuml with oiifi 

another not only with ro^fiird to their relative weif^hts, hut also 
with rej^ard to the iiuniber ol‘ atoms ol hydrogen, or other 
analogous element, they are tjapahle of fixing. An atom of 
hydrogen is thus used as the standard unit lor measuring the 
aiomieity oratfim-fixing powers of the elemenis. Their ejijMieity 
in this respect is very dilVereut, as will he seen from the,following 
table :— 

Atom. Atom. 

Monatomic Chlorine 1 combines with 1 Hydrogen to form HCl 
Diatomic | Oxygen 1 „ „ 2 „ „ „ OH, 

Triatomic Nitrogen 1 „ „ 3 „ „ „ NH, 

Tetratoinic Carbon 1 „ „ 4 „ „ „ ClI* 

Muuaiomu demenfu. As a chlorine-atom has not the jiower of 
attracting to itself more than one atom of hydrogen, it is mona¬ 
tomic. Iodine and hromine are also monatomic for the sunn? 
reason. 

The atomicity of an element is also manifested hy its jiower 
of siihstitiition, which is always eijnal to its atom-fixing power. 
Tlius we know that chlorine is monatomic, without investigating 
its combining capacity, iM^canse in a multitude of oiganic com- 
)onnds, one atom of it is capable of replacing one atom of 
lydrogen :— 


CH, 

+ 

ClCl 

« CH,C1 

-f HCl. 

Marsh gas. 



Chloride of 

Hydrochloric 




methyl. 

ooid. 

(OA 


c% 


-f- HCl.) 


Again potassium is known to be monatomic, because one atom 


of it is able to expel one hydrogen atom from hydrochloric acid 
and no more. 

The atomicity of an element which does not combine with 
hydrogen, may be ascertained by finding out the number of 
atoms of any element equivalent to hydrogen, that is of a mo^- 
tomic element, it is capable of fixing. Thus, the metals, which 
do not generally combine with hydrogen, all combine with 
clilorine, and their atomicity may be inferred from the number 
of atoms of this element they are capable of attaching. 

Diatomic dements. Oxygen is a diatomic element, because 
two hydrogen atoms are required to saturate one atom of it It 
is also capable? of taking the place of two atoms of hydrojgen in 
many organic compounds. Thus ethyl-alcohol is transformed 
into acetic acid by the substitution ol one atom of oxygen for 
two of hydrogen :— 

icSiHo + O. “ ioo&o + OH, 

Ethyl-alcohol. Acetic acid. 

Many of the metals are diatomic, which is shown by the num¬ 
ber of chlorine? atoms they can fix, and also in some cases by the? 
number of hydrogen atoms they can libi?rate? from water. Thus, 
an atom of zinc at a high temperature cmi expel two hydrogen 
atoms from steam and take tludr place :— 

Zn H- on., = OZn + H,. 

"VVtiter. Zinc o.vule. 

Triatomic dements. Nitrogen is a triatomic e?U?ment. In its 
hyelrogen compound ammonia (NII3), one atom eif it has the 
pow'er of fixing three* atoms of hydrogen. In some organic com¬ 
pounds it e?{in also lake the place of three atoms of hyelreigen. It 
eiannot, however, displace hydrogen in the same direct manner 
that chlorine can. 

{(}ri(? 8 S : Ann. Ch. Phirm. cxiii. 334.) 

IMiosphorus and boron are silso triatomic, as they can each 
fix three atoms of chlorine. 

Tetratomic dements. Carbon is tetratomii?, because one atom 
of it requires four atoms of hydrogen for complete saturation. 
Many ol’ the me.tals belong to this class. 

This difference of atomicity may he expres.sed hy placing 
dashes or Roman numerals at the top and to the right of the 
symbols of the elements. In addition to the terms already given, 
tlie following ar(? also used to denote the atomicities of the ele¬ 


ments 

Monads.11' 

Dyads.O" 

Triads.N’" 

Tetrad. 

Ten tad.P’ 

lle.xud.S’’ 


Klements of even atomicity are called artiads, and those of uneven 
atomicity, perissads. 

It wdll a.ssist us to obtain clear ideas regarding atomicity, and 
will he found a great helj) to the imagination, if avc? adopt th(? 
following a.ssiuuption ;—that hydrogen has one point of attach¬ 
ment or hoiul which enables it to take hold of one monatomic 
atom; that oxygen has two such bonds, which enable it to take 
hold of tivo monatomic atoms; nitrogen three, and so on. In 
acconlance, with this assunqilion, tlu; atomicity of an element 
may he graphically r«*]»re.'<eute(l hy attaching a number of lines 
to its symbol corresponding to its degree of atomicity : — 


Hydrogen .... 

... 11 — 

Oxygen. 

. . . — 0 — 

Nitrogen .... 

. . . 

Carbon. 

... J- 



PhoEqthorus 
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O&Mfal method of determining atomicities. The atomicity of 
an element may be generally aftcertained by dividinjj its atomic 
by its equivalent weight. I'huB the atomic weight ot oxygen is 
16, its equivalent weight 8 ; ^«2. Again, the atomic weight of 
nitrogen is 14, its equivalent weight, 4^; -{j- = 3. 

Atomicity of elements variable. It would apjiear that every ele¬ 
ment has a maximum atomicity, beyond which it cannot go. Thus 
nitrogen combines with five monatomic atoms to form chloride 
of ammonium (N’H 4 C 1 ), and cannot be mad<i to combine with 
more. It is tliercfore a pentad. This does not, however, prevent 
it from forming compounds in which only a part of its atom¬ 
fixing powers is engaged. Thus it plays the part of a triad in 
ammonia (NH 3 ) I, and of a monad m nitrous oxide (ON,). In 
the latter compound 2 nitrogen-atoms aix*. combined with 1 
dyad =2 monads; therefore each nitrogen-atom is virtually 
joined to 1 monad. Again, phosjihorus is Txiiitad in the pcnta- 
chloride of ])lios])horus (PCI 5 ), and tria(l in the tercbloride 
(PCI 3 ). Carbon is a teti-ad in marsh gas (CH*), and a dyad in 
carbonic oxide (CO), and sulphur may be either a hexad, a 
tetrad, or a dyad, it tliiis ajjpears that variation in atoinieity is 
always caused by the addition or abstraction of an even number 
of bonds. Frankland explains this by the assuniplion that “ one or 
more jHiirs of bonds belonging to one atom of the same element can 
unite, and, having saturated each other, become, as it nrre, latent. 
Thus the pentad nitrog(Mi becomes a triad when one pair of its 
bonds becomes latent, and a monad when two ])airs, by <-.oiubina- 
tion with each other, ari‘, in like manner, renderecl latent,— 
conditions which may he graphically represented thus — 


Tentad. 


Triad. 

I 

-N 


N- 


Wlien two or more atoms of the same })olyatoinic ehiinent are 
contained in a compnuml, two or more of their bonds may be 
occupi(;d in linking them together, so that they do not aj» 2 )ear in 
the com})ouud to possess their normal atomicity. 'J’hns, in the 

saturated compound hydride of ethyl I Cli* (dimethyl) each 

carbon-atom, instead of being tetratoinic, is a])pareutly triutoiuic. 
This may he accounted for by supposing that each i-arbon-atom 
employs one of its bonds in attaching itself to its neighbour, and 
has therefore only three disjiosable honds h'ft for engaging 
Ibrtdgu atoms. 


Again in hydride of propyl 


(Cll3 

ca 

(cih 


ach of tlie two outside 


carbon-atoms is linked to the centre atom by one bond, ami the, 
centre atom is linked to the two outside ones by two ; therefore, 
as four honds are engaged in connecting the carbon atoms with 
one another, the number of disposable honds is retluced from 12 
to 8 . In some liydrocarbons the, active alnmicity <)f the. carbon- 
atoms is still further reduced in consecjuctnce of their biuiig 
joined together by a greater number of bonds. Tlius in etliy- 

lene, || each carbon-atom is linked to its neighbour by two 
CH, 

bonds, and is in consequence*, ai)])arentlv, diatomic. 

(jhraphic notation. Graidiic notation is founded upon the, 
doctrine of atomicity, and constitutes a system for rej>re.seuting 
graphically the modi; in wliich every bond in a chemical com¬ 
pound is engaged. We will now give a few exaiujdes of graphic 
formula;, which we have no doubt will hel[) the reader materially 
to realise the doctrine of atomicity, and at the same time make 
him acquainted with many details relating to it:— 


Water.OTTg 

CWbonic anhydride 00^ 

Ainmonic chloride . NH*C1 

Sulphuric anhydride SO 3 


II_0-ll 

0=:(:=0 

J1 

t 

H—N—Cl 


H 


IT 

O 

II 

S=:0 

II 

o 
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Sulphuric acid . . SOallOa II—0—S—0—11 


Nitric acid . . . NO.,110 


Zinc nitrate . . 


N0,0 

Zn' 

NO.. 


, 0 ) 

■/>) 


Marsh gas 


. CII 4 


O 

II 

K—O—11 
II 

O 

0 0 

II II 

N—O—Zn-O-N 

II II 

O 0 

H 

n—(Lit 

A 


It is to he clearly understood that these formula; are intended to 
rejire-sent neither the shaiK*. of the molecules nor the relative 
])osition of their constituent atoms. They lejiresent simply the 
manner in which the atoms are connected with one another. 

(Joru'pound nulicals, A couqiound radical is a {rrouj) of ele¬ 
ments, which is capable, of combining with, and taking the place 
of simple bodies, acting, in fiic.t, in many res]iects, as if it were 
an element itself. Such a radical may be formed from a satu¬ 
rated molecule by the ri'inoval of one or more of its constituent 
atoms. Thus by the successive removal of 1, 2, 3 and 4 atoms of 
hydrogen from the satural i'd comjiound, hydride of propyl, CsH^, 
we cun obtain four radicals, having all dillerent combining 
^lowc'.i-s:— 


(.yi,-2rr=a,Tie" 


CallyOl (.%loride of propyl 
CaH/'lj Dichloride of luopylene 




CalljClj Tercbloride of allyle 




Oall^Ur.* Tetrabromide. of allylene 


The atomicity of these radicals is shown by tlie number of 
atoms of chlorine or bromine they are capable of fixing. 

Atomicity of organic radicals variable. The atomicity of 
coinjKiuiid organic radicals like that of the elementary radicals 
is variable. Thus the radical allyle not only plays the part of a 
triad, but also that of a monad, forming a compound in which 
it fixes only one atom of chlorine, callcxl the chloride of allyle, 
Callj^ Allylene is also a dyad as well as a tetrad, being ahh; 
to form a e.onqiound with two atoms of bromine, viz., tlie dihro- 
mide of allybme, Call*!'!,,. 

Inoi’g.'inic compound ratlicals may be formed in the same man¬ 
ner as organic radicals. Thus from ammonia (NII 3 ) by the 
succ.es.sive removal of I, 2 ami 3 atoms of hydrogen, we may 
obtain three radicals having all dillerent ulom-lixing powers. 
By the removal of one bydrogen-atom we form amidor/m (Nil./), 
which i.s motiatoinic ; by the removal of two, we form imidoyen 
(Nil"), which is diatomic., and by the removal of three, we come 
to nitrogen itself (N'"), which is triatomic. 

From water also we ran obtain, by expelling one of its 
hydrogen-atoms, a compound radical calleii hydroxyl ( 110 ), 
which is monatomic and plays a very important part in 
modern chemistry. 

Finally, bydmte of potassium may he converted into the. 
moiuituinic radical potassoxyl, by the atjstractioii of its hydrogen- 
atom ; Kilo—lT = Ko; and hydrate of zinc into the diahaiiic 
radical mneoxyl by the abstraction of :— 

Il^ZnllO, - Hj * j Zn" 

It is to bo observed with regard to the last three compound 
radicals that in the case of hydroxyl, the oxygen is united with 
the hydrogen by only one of its honds, the other being fme to 
combine with other radicals ; in potassoxyl the oxygen is com¬ 
bined with the metal in the same manner; in the case of zincoxyl 
each of the oxygen atoms is connected with the metal by one 
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bond, tv)0 bondB being thus left fi’ee for Uu? attachment of other 
atoTiiB. The following graphic forniulx* will make this intel¬ 
ligible :~ 

Hydroxyl. —0—1 f 

Potassoxyl. —0—K 

Zincoxyl. —0—Zn—0— 

It must he caifcfully borne in mind, tljat very few of tin*, fore¬ 
going compound radicals are capable of existing in a free slate, 
'J’hose of uneven atomicity cannot e.visi in that slate, a^ they 
always double tliem.selvcH, when liherated J'rom Iheii eoiti- 
pounds. Thus,, allvle (C^IT,), wlieu set free from the iudi<le, 
forms diallyle (h,llo, Again, the con^Mniml 

ludical hi/droxi/l (Ho) has ne\'e.r been isolated, but we. are ae- 

ejuaiuted with a imdecule coiup<ise(l of tvm atoms of this r.idie.al 
(lIo)« ; it is the jmroxidc of hydrogen. On the other hand all 
the (iyad hydrocarbons (the olefines) are capable of a .-ejiarate 
existence. 

Atomicity of the more important eleuK'nls. 


Monads. 

Dyadti. 

Triads. 

Tolriid.^. 

JVntud.s. 

irt*xad.s. 

Hydrogen 

Oxvgen 

PoTon 

Ciirhon 

Nitrogen 

Suiphui- 

Chloriuo 

r.afium 1 

Cold 

Si 1 icon 

1 l*lio»phoni.H 

Sclfiiiiim 

Ilromino 

Sti oiitium ' 


Tin 

A mm it* 

Tuimsltm 

Iodine 

(Jalcium ' 


Titanium 

Anlimiiny 

Ctiiomiuin 

PluoriiKi 

Mugnesium 


Aluminium 

BismuLh 

Manguui'sc 

PotUHsium 

ZiiU! 


Phitiimm 


Iron 

Sodnmi 

OadiuiuTn 


Jx*ud 


('..halt 

Lithium 

Mercury 




Nickel 

Silver 

Copper 






atony, a marked deh'.el of muscular strength : a loss of 
tJ)ne, or vigour. 

A'PROPINE fE. C. vol. i. col. 721]. C„1I.,..NO^ (^'«,/4,A(4)* 
Kraut has recently ascertained that liydrute ui' hariuni .s[>lits .il ro- 
pinc into a new acid and a new base, viz., alrojuc acid and tro¬ 
pin e :— 

C„ll.,,NO, == (?J1 hO, + (VIT,,NO. 

Atntpiue. Atropic acid. Trupiiie. 


The baryta and .atroj)i]U! are healed together at KMP for .some 
time in sealed tube.s. 'J'ollu* product which c-ontains {itr(»])ate of 
barium and trojjini*. hydjocliloric acid is added, wliicli combine,s 
with the barium and troj)iiu', and libi-rati'S the ati’ojdc ac.id. 

Atropic acid. This aci«l c.rystallizes in tables, which melt at 
10(J", and at a higher temperature volatilizes, giving oil an odoiu* 
resembling that of Imnzoic acid. It is sparingly soluble in 
water, and yields crystalline sails with bases. It is isomeric with 
cinnamic acid, whic’li melts ut PbP. Heated witli a mixture of 
oil of vitriol and bichromate of potash, atio^nc acid is trans¬ 
formed into benzoic acid. 

Tropine is a crystulliim base, whicli melts at (51'^ and at a 
liigher temperature, and volatilizes without decoiujMtsitijm. It 
is very soluule in "water and alcohol, and forms crystalline .salts 
with acids. Its atjiu'on.s sohition imadpitatcis oxub; of .silver 
from the nitrate, which an excess does not re-dissolve. 

Atropine itself forms salts with acid.s which crystallize witli 
dillicnlty. The huljduile, is usi'd in medicines fur tliseases of the, 
eye, and is the most inqiortant sail. It has the eompositiuji 

((:\,n,3N0„)«, SO.,. 

Although helladoiina, the. plan I from which atnijiia i.s obtained, 
is a most deadly jjoipon toman, it i.sinuocumis to certain animals. 
Thus pigs, sheep, and hares <an eat it in any quantity with 
impunity. Dogs and birds are, Imwcver, ulhuded by it in the 
same manner as man. 

ATTACHMENT OF WAGES (England and Wide.s). TOat 
are called the garaishec sections of the Gominon Law Procedure 
Act, 1854^ were introducaMl for the purjio.si* of more readily 
enabling judgment creditors to obtain satislactioji ol‘ their 
claims, by attaching debts due to the judgment d(;ht.i)r in the 
hands of persons owing the same. This iiseful ])ower was, by 
order in Council, extended to the County Courts, and othe.r 
inferior courts of civil jurisdiction. The iugcimily of sinull 
creditors operating on this power had converted it into an engine 
of terrible mischief to the working classes, by attaching liieii* 
w««eB in the hands of their employers. 

This evil has attracted the notice of Parliament, who, by the 
33 & 34 Viet. c. 30, have enacted that no order for the attach¬ 


ment of the wages of any servant, labourer, or workman shall 
b(* made by the Judge of any Court of Record or inferior court. 
There is in Ihi.s not the sliglitest idea of standing between the 
workman and his just liabilities. But there is a most righteous 
and jiolitic. resolve on the part of the legislature to stand between 
the workman in his necessities, and the temptations to supply 
himself thrift lessly on <Tedit cruelly forced upon his attention 
by ]»cr.soiKs who reckon on sweeping uwuy from him and his 
family his hard-won earnings as they accrue, week by week, in 
the hands of tlie employer. What might seem to be the jiar- 
tiality of legislation for a particular class is, in this instance, 
no m(JT«; than ju.stice. to the class affected, and a general boon 
to tlie. eountry, inaKiniie-h as it ]>reveiits uu (‘vil tliat threatened 
to degrade tlie maiiliood of ICuglaiid into slaves. 

ATTENUANT, wasting; applied to medicines that reduce 
the consisl(Mice of the blotHl. 

ATTES^l’ATlON is the act by which a person subscribes his 
name to a w'liLten instruiiKMit, fur instance*, a will or deed, in 
b'.'.timony of hi.s liaving wiln(*ssed the execution of the same. 
Tln*ie are n.snally some w(ud.s which precede tlie name, jmrjiort- 
ing to di'idare the testimony llic wilnes.s is pre])ared to give, tlie 
snb.'HMijilioii of his name ])i‘jng a latific-ation of this to all who 
]ierii.s(* the in.strimjcnl, The.se. w'urds are called the attestation 
elaiise. But this clause with the name appended to it, is not of 
itself evidence in our courts of justice. Neither are the names 
of seals of the parties themselves who niakt*. the instrument, 
although they too are jirect'ded by some such clause as “ In 
wiliie.^s whereof we liave hereunto set our hands and seals.” 

The iiistrume.ut, notwllhstanding such forms of w-ords, must 
be ])rove(l in c.ourt by ])arol testimony given under oath. Why 
then should tlieve be* an atlestation elause, and that too signed 
by the witness’s own hand? This is part of that solemnity 
made up of the. parchment, the writing, the signatures, the 
seals, writh which society have agreed to clothe their most ini- 
liortaiit transactions. But whether tlie alleged instrument be 
really and in fact wdiat it jaiipoi ts to be, depemls, in accordance 
with Eugli.sh jusli(;e and the noblest c(.)de- of evidence ever pro¬ 
duced amongst men, upon living testimony. 

Of coui*se there is an excepliou to this. The law made for 
huTiian allairs, not unmindful of man’s morlality, provides, that 
after thirty years, the lile of ii gemo'ation, a deed, if produced 
from tli(‘ proper custody, ]»i‘oves itself, that is to .say, is read for 
Avhat it jairporis to be without proof of its execution l>y the 
partie.s to it. 

The attestation, being part of tin* .solemnity, is not necessaiy 
to some irnstrunieiibs, just as sealing, anotbc'r part of tin; solemnity, 
is for some iiislrnments dispeiiseil with, if an attestation wt'iv, 
neverthe.le.s.s, adde<l to sueli instruments, this voluntary su])ei*- 
fluity hound the parties, according to the old rule of evidence, 
to prove the instrumi'iit by means of the. attesting witness. The, 
(Common liuw Iroce.diire Act of IK.')-! relieved the parties of thi.s 
burden, by enabling them to jirove the execution of the instru¬ 
ment by any other testimony. Where attestuLioii is necessary, 
us in the case of wills ami dei>ds, such instruments must he 
jiroved by the .attesting wdLuesses, or one of them, or his absence 
be ae.eonnt.ed Ibr and his signature proved. 

U.sually the atte.sLatinu clause may he di.spenac.'d with, if 
tin; luinies l)e tht;re. Nothing is so common in the casti of 
wills, wliieli require, to he attesteil by two witnesses, as to 
whom, nevertheless, the statute is inos! j»unetilious ; for tliey 
mu,st both be ill the ju'csence of the tistator wdieii he signs, 
or ackiiowledge.a liis sigii.ature to, tlie Avill, and they must 
then sign tlieii* iuitik's in tlie piest'iiee of each other and of 
the. te.slutor. It i.s u.sual for all this to bi; stated in the atte.i- 
tation e.Jau.se when tlie instrument is tlie product of pro- 
le.s.sional skill; but it is obvious that im attestation clause 
that .should state part only of thi.s liistory, is attended with the 
serious disadvantagi! at tin; time of jiroof, that the >vill itself 
bears upon the face of it evidence of not having been properly 
executed. This is but one of many instance.^ that show how in¬ 
convenient, and even injurious, it is to dabble in scraps of legal 
iiliruseology and odd .fragiiients of legal forms, without a proper 
knowledge of their meaning and the skill to apply them to their 
use. Ill the ca.se of deeds j irubably, the want of an attestation 
clause would seiiiii odd, and for that, ri^ason might be inconvenient 
in an instnunent of e\’i(h',iice to future, generations. A cognovit 
or a wan-ant of attorney, would scarcely be deemed I'egular if an 
attestation clause, showing that the statute in respect of these 
instruments had been complied with, were wanting. 

attorneys or SOLICITORS have, up to the present 
time, been conducting their business subject to the iirovisions 
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of the 6 & 7 Viet, c. 73, and upon a scale of charges drawn up 
and sanctioned hy the judges under authority of the Legislature. 
During all this time, it is a fact not to be tlenied, that among a 
certain class of attoraeys and solicitors agreements with tlmir 
clients were (‘.ntered into for the amount and manner of their re¬ 
muneration for business to be done in Court or out of it; and by 
no means unfrcquently such remuneration was made dependent 
on success, or, as it is sometimes expressed, on the principle of 
no cure no pay. At the same tune, there is no doubt that any 
agreement whatever for remunenition, other than in accordance 
with the statutory scale of fees, could not have heen enforced by 
action, at all events, without consent of the client who was being 
sued. For although there is no e.x]m'-Ra ]irolnl>ition in the 
statute of any such agj’e('7neniB, it was always to the 

client, when sued on such an agre.eme.ut, to set up the statute 
by way of plea, that no signed bill bad been delivei'ed one 
month before action brouglit. Nothing but a bill of costs 
framed on the statutory scale, aud signed and delivered within 
the statutory time, jmxluced in e.vidc'nce as being the very 
matter in suit, could dispose of such a plea in bar. 

The statutory scale ot fee.s remains. '^Plie slatiite fi & 7 Viet, 
c. 73, continues to be still the code of law all(*cling attormys and 
solicitors in their relations with their clients. lUit by the 33 & 
3-1 Viet. c. 28, ugivenieiits arc Jiow sanctioned. It is o]icii t(» 
any iittorncy or solicitor to make an agn cinent in writing with 
]ii.s client respecting the annnint and manner of payment for tlie 
wliole, or any jiart of any past, or future, services, fees, charges, 
or disbursements in respect of business done, or to be done, by 
such attorney or solicitor, wliotbcr as an attorney or solicitor, or 
as an advocate or conveyancer, either by a gross sum, or by 
commission or pcreenlagc. or by salary or otherwise, ami 
cither at the same or at a greater or at a less rale as or than 
the rate at which he would otherwise be enfillcd to be; reinu- 
nerat'^d. 

Tins power of entering into agreoinent with the client as to 
the remuneration of tlu*. attorney is snbjec.Uxl to very stringent 
conditions, and not without reason. Tla^ prolbuiid ignorance of 
the client as to the practice of tJie law appeals like Ilia lieJple.ss- 
ness of a child for protection. It. is often under circumstances 
of reluctant necessity and e.ven extreme hidl'eriiig that he is 
obliged to have recourse tf» legal advice and assistance ; and if 
the attorney insist iqion ouiragt'.ous terms, the. idient has only 
the alternative of cajatnlating with bis enemy or with his legal 
adviser. Moreover it i.s abovt- all things <lesirable that the 
ollicers of /i court of justice shonhl not in that capacity b<* the 
ministers of iiijiistiee. It is, therefore, ]irovi(h*(l in respect of 
such agreements, wlum for husiness dom; or t(t be done, in (lourl, 
the amoiiiit stijudated shall in no cast; be. paid until the agree¬ 
ment lias been submitted to the consideration of the l.a.xiiig 
master, ivlio, if be think jiropiU', ma)' reipiire the ojdnion of a, 
llourt or a judge to be taken upon it by motion ta- petilittii ; 
and such (Joiirl or judge i.i empowered to retluee tJie aimaint 
agreed upon, or even li» cancel the agreianent, leaving the parlies 
to tlm statutory scale of fees as the nmn* just settlement 
between them. 

This is a strikingly rt'iiuiikable. reservation of power in the 
hands of the Court or judge over thi' agn'einents entered into by 
the officers of the Court. Other men are l>ouud beyond help of 
man by the agreements which they liave n)a<lc;. The attorney's 
agrtM'meiit may, as against liiinselt^ be cancelhxl or allowed. If 
held binding, and sue.h as ought to be eiiforceil, in that ense the 
amount mentioned i.s absolute, and cannot under any preteime 
be. increased in respect of the business meiitioneil iu the agree¬ 
ment. 

Any tenn in such an agreement which has the ellbct of discharg¬ 
ing the attorney of his responsibility, or of his liability in case of 
negligence, is declared by the statute wholly void. much for 
agreements in any case., whetlun- the validity thereof be qiuis- 
lioned or not. 

All questions toucliiiig the efteet., validity, and enforcement of 
such agreements are to be examined ami dealt with, not by 
action or suit, but ujum motion or petition to the Court in which 
the business or any juirt of it w'ua done, or to a judge thereof ; or 
it tlie busines.s or any part of it was not done in any Court, 
then, in ease, the amount payable under the agreement exceeds 
fifty pounds, to any sujterior court of law or equity ; and in case 
the amount does not exceed fifty pounds, to the judge of a 
County Court, wliich would have had jurisdiction in an action 
upon the agreement. In such cases theire is full power reposed , 
in the judicial authorities appealed to, to enforce the agreement 
hy rule or order, or to set it aside, and to direct that tlie costs, j 


fees, charges, and disbursements incurred or chargeable in the 
case be taxed on the statutory scale ius if no such agreement b.-ai 
been iiuide. Even after payment under such agreement, Ha; 
Court or a judge may, within a year from the time <if «noh 
payment, for suliicient cause, re-open the mutter and deal with 
it BO as to secure justice between the jiarties. But trustees, 
guardians, or committees jiay at their peril any amount umler 
Kiicli an agreement before it hius been submitted to the taxing 
master and received his apju-oval and sanction. 

The statute is not to be. constnied as affinuing any jnir- 
chase by an altoniey of the interest, or any part of the 
interest, of the client in any suit or action or other contentious 
woceeding, or as giving validity to any agreement that stijiu- 
ates for pajunent only in the event of BniU‘.ess in the action, r.uit, 
or proceeding. In other words, maintenance, is left as at com¬ 
mon law', an offence on the j)art of any of its ollicers to be 
s(*vcrelv ilealt with by the Court. 

No contract, seUlemcut, c.oiiV('yam'(;, delivciy, dealing, or 
transfer is good and valid in virtue ctf this statute wdiich Avould 
be void ill virtue of the Bankrupt Laws. 

In ca.se of death oi- iiicaj)acity of the attorney, or a motion on 
the, part of the client to change, his attorney, full powers are 
given to the Coiu*t or a judge to deal w'itli the agreement in a 
W'ay to meet the justici; of each case. 

No agreement, if it is hekl valid, is liable to taxation under 
the b &. 7 Viet. c. 73, or tlie A(;ls amending the same, or to tin* 
provisions ther<‘of respecting the signing and delivery of a bill of 
costs. 

The statute contains some general provisions, in no way coii- 
necled w'itli the subject of agreements, amending the law relating 
to attorneys. 

Till this statute an attorney was not at liberty to lake security 
fiom hia client, except for costs out of pocket and already i»aid. 
it is scarcely too much to siiy that this law’^ was almost a dead 
l(*tter ; for if security were of the slightest moment in the par¬ 
ticular case, no attorney of jiosition and character moved at all 
without very wtdl seeing that he was to be paid and bow. 
Of course the letter of tin; law w'as seldom transgressed by so 
gi’oss a proceeding as the. ar.tual demand and taking of security 
lor I In* costs (d' Ihe action. At tlu*. same time it can never be 
well that any ]>rovision of the law alfecLiiig any class of men 
should be fso clearly conUary to ])nulence ami justice. It is now' 
provided that an jittorncy or solicitor nuiv take security from his 
client for his fnlun; fees, chargois, and disbursements, to lx; 
ascertained by taxation or otlierwise. 

InU'iest may be. allow’ed to the attorney by the taxing nia.stei‘ 
on all moneys juoperly laid out by him ibr the. olii-nt, and 
charged against him for all moneys of the client improperly 
retained in his hands. Thi.s is a most righteous provision. 

Anollier ])rovision that may lx* hoped to have an important 
])e,ariug on the ]u‘;u'tic(‘ of coiiv<‘yan(;ing, a.s well Jis on business 
generaih', is, that the, tiixing oHi<;er may, subject to any geiiei'al 
rules or nrd(*rs to be made in tbe future, lake into account the. 
skill, labour, ami re^]ionsibility involved in any matter iu de- 
lermiuing the rejuuiieralion of tin* atloriiey. 

An attorney who lias obtained an ordm or decree for costs in a 
.suit that afterwards b(;c.omes ahat(;d, may even renew tla; suit 
and enforce sueh decree or ordiT ibr eo.st.s. 

Any attorne.y or solicitor ma.y jiow lawfully ])ei-fonn all acts 
proper to the ollice of a jiroctor in any Ecclesiastical Court other 
than the Provincial (hiurts of the Archbishops of (kwiterbury 
and York and the Diocesan Court of the Bisliop (tf Lojiclon, and 
may recovci- tbe same charges as a proctor for such acts. 

AUCTION, as a mode of sale of lauded esbvtes, has recently 
been subjected to a modilication of tlu; law applicable tlu'icto 
that must further justice in respect of the buyer w'itlnmt in- 
juriou.sly alfecling tlie true interest.s of tlie seller. It always 
has been regarded a fraud at law for the, vendor to employ a 
]u;rson to bid for him, a judle.r, tliat is, at the s;i]c, wilhoiii 
notice to tlie jmblic of hi.s int(;ntiou to do so. it is .singular to 
liiid it supposed possible, for a court of mpiity to have allowed a 
dillcrent doctrine. Not a few eminent judges of that Court 
have held it to lx* (jiiite ju.stiliahle to liave a reservi'd jiricc;, and 
to employ one puffer to bid up to it without notice. Indeed, this 
has been said by Willes, J., to be a jiractice restrained to sales 
(Greeny. Jiaverslocic, 14 C. B. N. S. 20i) under the authority of the 
Court. Be it so ; it i.s not tlu* less singular to lind the, auspices 
of the Court so expres.sly claimed for such a practice (Mortivier 
V, BeU, L. E. 1 Cli. Ap]). 10, 14). Lord Cranw'ortli in 1865 
seemed to bo astonisliod at its prevalence being alleged, and to 
throw doubt upon its existence. Two puffers at the same sale 






were certainly deemed even by the Equity Courts a fraud on fied air, in free air, and in liquid dielectrics, that the rotation 
the public. i« due to various causes. In the air in the vicinity of the prime 

In this state of conflict, botli of law and opinion, the practice conductor, for example, “intnwluce an unmsulated point, Jree 
has become the subject of eiuictmont. liy the 30 & 31 Viet. c. 48, to move, into polai i/ed air, and cunyectivo discharge sets in 
it is enacted, that whenever a sale by auction of land wouhl be u]Mm and in the direction of that point; the particles become 
invalid at law by reason of the employment of a putter, the same simil.'irly electrified to the point, and repulsion takes place with 
shall he deemed invalid in equity ns wi;ll as at law. Th(j .statute, snllicient force to cause the point to move backwards.” This is 
then, for the purpo.se of preventing the origin of di.sj>nb;.s, and in conforniily with Earaday s view of brush discharge, namely, 
for the safety of hotli vendow and bidders, requinift tbiii tha par- the diftcharfring of air upon a point. In what is called the glow, 
liculaiB and conditions of sale by auction of any land should j there is continuoTis appearjince from the constant renewal of 
state whether such hind is to be sold without reserve, or subject i the. siime action in the same place ; whereas, the ramification is 
to a I'eserve.d ])rice, or Avhether a right to bid is re.-?erved ; and due to a niomeiitan’^, independent and intermitting action of the 
it enacts that if it should he stated that sncli land would be same kind.” 

sold without reserve? or to tluit eft'ect, tlnui it should not l»e AUTOGENOUS, self-generating ; applied to growth taking 
lawful for the seller to employ any iJcrson to bid at such side, or without the intrusion of any new juatter into the growing 

for the auctioneer to take knowingly tiny bidding from any such liurt.s. 

S erson. *H ju’ovides if any such sale of land by auction be AUTOMATIC’, self-moving; a term applied to machines 
eclared in the ])iirticulnrs or the couditions of tlie sale t»» he actxuitcd by ccuicealeil Ibi-ces ; and to those functions of the 
subject to a right for the scllei’ to bid, it should be lawdnl for huniiin body which are indejiendeiit of the wdll. 
the seller or any one person on his behiilJ' to bid at such auction AUTOl’SV, self-inspection ; iucorre-ctly used as synonymous 
in such manner as he might think ])ro]ier. with post-wortein, examination. 

The j)ractice long prevaJeiit in equity to reojien the biddings AUTUMN FALLOWING is a modem designation given to 
at sales of land under tlie authority of the (kmrt is discontinued the thorough cultivation and cleaning of 8tubl)le lands imiue- 
by the statute unless there have been fraud or improper conduct diately after harvest. It extends over the autumn months, ami 
in the management of the sale, and in tliat case the biddings includes the m.auuring of the laud, the sowing ami hoeing of 
may he reopened u])on apidication of some jterson interested in tnrnijw and other crops grown ; jilso the sowing of winter wheat, 
the land to the Court or judge before the chief elerk’.s certi- lieaiis, peas, vetches, &c. J^aiids intended for the late spring 
ficate becomes bimling. crops of the ensuing se-iuson are cultivated and cleaned ; but the 

These enactments at length place the jmictice of sale by manuring is generally deferred to the time of sowing; land fur 
auction in respect of realty, on the footing of natural right, ami early spring crops is 'muniiri:d, but the sowing is deferred. The 
it does seem strange th.'it such u iKtrversion of natural justice jmictice of autumn fallowing is very diversified, the details de¬ 
ns formerly obtained should ever liuve l>een fouml among the pending much on the skill and means of tlie farmer, the nature 
things ]iennittod and even justilied by a court of »!(|uity. of the land and state it is in, the climate and the crops grown. 

AUDITORY, belonging b) tlie organ of bearing; as the Originally the term Fallow Inul a more circumscribed and defi- 
external and internal aiulibtry foramina, tin* atiditory nerv<‘, &c. nite meaning than it lias at tlie present day. 13ut the old defini- 
AUGMENTAT10N,in heraldry,an addition to su-ms granted tion of “no seed sown for a whole year,” or “a naked summer 
by the sovereign to a person he jih'ase.s to honour. Augmen- fallow,” has almost ciiused to ajiply to any modem practice. 1'he 
tutions are of two kiud.s—Augmentations of Honour and Aug- change has been gradually taking jdace during tlie last 30 years, 
mentations of mere Grace and are frequently some portion of iiiid is due to a more thorough drainage of the land, imjiroved 
the royal bearings or insignia, eitln?!' alone or combiiuHl with j implements ami modes of (lultivation, ami the. use of artificial 
some significant or comnieuiorative allusion. Augmentations of j nianures. Luttlie greatest iinproveirient of late is the successful 
Honour are otherwise termed Augmentations for Merit, and intr«Hluction of steam culture, which is fast changing the cha- 
have most comniouly been grunted fiir servic-es in the field ; rac.ter of the lieavie.st soils, enabling farmers in the southern 
thus, as a grant of merit for the victory at Flodden, when James counties of England to take by means of artificial manures two 
IV. of Scotland was slain, Henry VI11. gave Tliomus, Duke of crops off one break in ])lac;(! of a iiaketl fallow with no crop ; ami 
Norfolk, “the royal shield of Scotland, having a deml-lion only, farmers in our nortlnini counties to give iiji the old expensive 
which is pierced through the mouth with an arrow,” to be practice of summer fallowing. The practice of autumn fMlowiiig 
charged on the silver bend of Howard; Jolin, the gmat Duke by liorse-])owcr is diireieiit from tliat liy steam-tiower. The 
of Marlborough, received as an augmentation the escutcheon of former will be, describiHl under Fallow, Autu.mn, E. C. S., and 
St. George charged with one of J'’rance moilcru, emblazoned in the latter umh-r Stkaai-i'Iiltl’iie, E. C. S. 
j»retence ; and the Duke of Wellington an escutcheon of the AVANTURINE GLAvSS. The nature of this material (which 
cross of Eiighiiid in ])roteiice. As exainjilesof Augmentation.^ of is briefly noticed in Gi.ass Manufacture, E. G. vol. iii. col. 
mere Grace, Camden instances the arms of the, (..'onfessor witli 31)3) is imitative ; that is, the glass is an imitation of a natural 
two ostrich feathers CMVct, “ the, arms to be iniiKiled to the dextspr mineral. Avanturine quartz is a brownish translucent mineral, 
without diflereiice,” granted by Richard JT. to his favourite spangled with small yellow scales of mica. Avanturine felspar, 
Thomas Mowdn-ay, first Duke of Norfolk; it was the assunq»tion ‘ i»ierre de soleil/ gives a jieculiar red and yellow reflexion, 
of these arms in the tii-st quarter, witli a <liflereiice, that was A vanturiiie gl.iss, m.-ide at Murano near Venice, disjdays a golden 
i-elied on as tlie chief evidence foi’ the charge (if high trea.sou iiidescence, tlue to the crystalline separation of metallic copper 
brought against the Duke of Norfolk and his eldest sou, Hemy during the melting of tlie ingredients, which have received a 
Howard, of Surrey, in lfi46’. brown tint l»y the addition of peroxide of iron. Avanturine 

AURA, a breath, breeze, &c.; aiijilied to the sensation caused glaze, for porcelain, is madi' of china clay, quartz, sand, g 3 rp 8 um, 
by electricity received from a point (.d. electrica), to the creeping and fnigmcnts of porcelain, ground u]i to powder, mixed with 
sensations in gout (A. podagrica), and to the curious sensations various metallic sidts, and with water to the consistency of a 
which give waniing of epileptic fits (A. epileptica). thin ])asto. When the ware is dijiped in this, and baked, the 

AURA ELECTRICA. If a blunt point pnqect from the surface becomes brown, spangled with small gold-coloured par- 

f irime conductor of an electrical machiiu* in action, a brush of tides. 

ight will be projected from it into the air, or will play iifion AXUNGE, wheel-grease ; applied in phaiTOacy to hog^s lard, 
the knuckle of the hand or other inferior conductor held near it. AZOIC, lifeless; applied in geology to strata that do not 
The brush is accompanied by a low note, or dull, crackling, roar- contain oiganic remains. 

ing noise, and also by a curreut of wind known as the electrical AZYGOS, without a fellow ; apjfiied in anatomy to such 
aura or breeze. This is eirq)loye(l to set toy machines in motion parts as have no counteipiuts ; as the vena azygos, or solitary 
ns well as the electrical fig or tourniqtiet. Tlie latter is said to vein w'hich collects tin? blood from parts of the belly and chest, 
act on the same princiide as Barker’s wheel in hydraulics, and pours it into the gr(>nt descending vein of the heart, 
namely, by re-action : but in a pajier in the ‘ Philosophical AZVMOUS, iiuferrnented, unleav(;ned ; applied to sea- 
Magaziue,' for March, 1864, Mr. Tomlinson has shoivn by a biscuits, and to some kinds of bi-ead. Formerly theologians 
number of experiments on the action of the lly in vacuo, in raii- called unleavened bread azyme and azymus. 
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B abylonian CTTKONOLOGY. The enrly history and 

clironolo^^y of Babylonia is unknown, with the HXcei)tion 
of one or two facts, transmitted to us by tlie copyists of Berosus. 
Their infonnation is as follows :—The Babylonians reckoned 
ten kings before, the Hood, Avliose united reij^ns amounted to 
432,000 years; then eighty-six Oliiildeaii kings, who reigned 
34,080 years ; then eight Mitdian kings, who reigned 224 
years ; then eleven others, fur an unknown period ; then forty- 
nine Chnldenn kings, who reigned 4 r)<s years ; then nine Aral) 
kings, who jc'igiied 245 years ; and lastly forty-live kings, who 
reigned 52(5 yc'ars. The date of the. close of this last dynasty 
is unknown, and the liinitH of this seluiun' cannot he lixed with 
any certainty. 

The earliest date in Babylonia known from the inscri]»tioiis, 
is the epoch of the conquest of t he eonntrv by the Elamites. 
This is jdaced hy Assuvliauipal, 1035 years l)efore Ids tinu‘, or 
about n.c. 2290, and the King of Elam mentioned as the. con- 
(pierf)r, hears the name of Kiidur-nanklmnd. Of ilie early kings 
of Babylonia many are kiiow’ii, and the great jnihlic works they 
erected, show the ])nwer and iinp(.irtance of tlic country. Tin* 
seat of government was fixed at dilfiTeiit limes in the cities of 
ITr, Erech, Larsa, and Karrak ; until the time of Khammuruhi, 
who made Babylon t he cajiilal. So far as Ave. can judge from the 
monuments, the. earliest king who has left any inscriptions, is a 
monai ’.h whose name is douhifully read Urnkh. The extent, of 
his buildings, in spite of tlu‘ alterations of subse<pient kings, 
exceeds that of any other Babylonian monarc.h except Nehucha«l- 
nezzar ; but we have no clue whateviu' to his date. The lir.st 
king, whose date wo can calculate with any certainty, is Kara- 
indas, who was contem 2 if)rary with Assur-hel-idsi-su, king of 
Assyria, cn*. n.c. 1470. These two kings entered into an agiee- 
ment as to the, honiidary lines between their c.onntries, and 
these boundaries Avem conlirrm-d by Buzur-Assur, king of Assyria, 
and Bnrna-bnriyas, king of Babylon, cir. n.c. 1450. A little, 
later Assnr-nballid, kingof A.ssyria,gave his daugliter, Mnhallidal- 
serua, in marriage to the. Babyloidan king, and h(‘r son Kara- 
khardas, ascended the Babylonian thrf)ne. A r(‘Voli was made 
against Kara-khardas, and he was killed, the rebels jdacing 
Nazi-bngas on the throne, in aid of the legitimists, an Assyrian 
army was sent info Babylonia, and Nazi-lmgas was killed. It is 
sup|ios(‘d that the Assyrians set ai]) Durri-galzu, a son of jinrna- 
huriyas, cir. n.c. 1400 . In tluj time of Burna-httriyas and Diirri- 
galzn his son, many of the old lem])les of BaliyIonia, Avliich had 
fallen into decay, waiv. repaired. After this we know nothing of 
Babylonian history for a century. About ii.c. 13(X) Tiglath- 
niiiip, king of As.syi’ia, coiKpiered iJie country. After him there 
is another bhuik to Vnl-pal-iddina, who made Avar against Bel- 
kiidur-uzur, king of A.s.syria, and killed him; adA%'Uic.ing again 
into Assyria, Niuip-pal-ese.r, king of Assyria, defeated him near 
th(>- city of Assur, cir. n.c. 1220 . About n.c. 1190, A.ssur-dayan, 
king of Assyria, invaded Babylonia and c,a])tured tlio cities of 
Zaha, Irriya, and Agarsal. Zamama-zikir-iddina Avas king of 
Babylonia at this time. Babylonia resumed the offensive cir. n.c. 
1140 under Nehiichadnezzar 1., king of Babylonia, who invaded 
Assyria, but on the. approach of Assur-risilim, king of Assyria, 
rapidly retreated. He afterwards made a second atteiii])!, and 
was defeated by a general of Assur-risilim, Avitli the loss t)f forty 
chariots. During^ the reign of Maruduk-nadiii-uklii, king of 
Babylon, and Tiglath-pileser I., king of Assyria, cir. n.c. 1110, war 
again broke out, and the king of Babylon advanced into Assyria, 
captured the city of Hc.'kali, and carried captive the Assyrian 
gods Vul and Sola. In the next year the Babylonians were 
defeated near the river Zah, and Tiglath-pileser ravaged most of 
their country; he captured Dur-diirigalzu, the two Sipparas, 
Babylon, Upo, Agarsal, Lubdi, and other cities. Some years 
later peace was made between Maruduk-sapik-zirrat, king of 
Babylon, and Assur-bel-kala, king of Assyria ; but on the death 
of the lung of Babylon, war again broke out between the new 
king and Assyria, and Assur-hel-kala invaded Babylonia, dr. 
1080. Again in the reign of Nahn-zikir-iskun king of Babylon, 
the Assyrians invaded Babylonia and captured Khudadu and 
several other cities. After this there was peace between the two 
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countries, until the reign of Nahu-pal-iddiiia, king of Babylon. 
To counteract the intluence of Assur-iiazir-])al, king of Assyria, 
he sent helj) to the Sukbi in their struggle Avitli that monarch ; 
hut on tlie c.a])ture of Suru, tluj capital of Suklii, his troops fell 
into the hands of the Assyrians. Alter this Nabu-j)al-iddina 
made peace with Shalmaneser II., tlu^ son of Assur-nazir-pal. Ho 
died cir. n.c. 853, and wjis succeeded by his son Maruduk-bani, 
against Avhom his brother Marudiik-bel-usati raised a revolt. 
Sludmaueser, king of Assyjia, marclied into Babylonia n.c. 852, 
to help Mariiduk-hani, Avho was hard pressed hyhis brother, and 
ca])tured the district of the river Turnat, Again n.c. 851, the 
Assyrians advanced into the country, and captured Gan-nanati ; 
from here Mnrinluk-hel-usati lied to Khalman, where he was 
(■a])tured and put to death hy Shalmaneser. After this, on the 
altars of Bahyloii, Boi“sippa, and ('ntha, the Assyrian monarch 
uHered sacritices to the Babylonian deities, and ho received 
tribute from the tAvo kings of the (.Mialdean.s. A long peace fol¬ 
lowed until the ri'ign ol’ Maruduk-hahidsn-ikhi, cir. n.c. 820, 
Avhen Sainas-vnl, king (»r Assyria, ina<le an ex])edition against 
Babylonia; lie crosse(l the river Turnat and captured a large 
numVuT of towns. The king of Babylon in alarm at his prom'css 
gathered his army and a number of ini'rc(.‘naries from Chaldea, 
Elam, Miizri, an<r Aram, hut he was dcd’cabid near a city named 
l)ur-akliisu. W«‘ do iK»t know the events following the battle, 
blit in n.c. 813, Samas-vnl was in Chaldea, and the next y(;ar 
at Babylon. 

The history of Babylonia again becomes a blank until n.c. 
747, Avhen according to Ptolemy’s canon, Nahonassar began 
his reign. In the interval great, ehanges had taken jdace; the 
Chahleuns had encroached on the, Babylonian territory, and the 
whole of the country had split y\\> into small kingdoms. The 
principal states Avon* Babylon, Bit-silani, Bit-saholli, Bit-arnuk- 
I kan, P>it-dakkuri, Larancha, and Bit-yakin. On his accession, 
1'iglath-]»ile.ser 11., king of Assyria, j>repared for an advance into 
I Bal)yIonia, un<l starting in the month Tisri, n.c. 745, he descended 
' into’Oluildca, and compuTcd Bit-sihnii, Bit-sahalli, Bit-amukkaii, 
and several trih<*.s of CHiuldeans and Aramoans. In the city of 
Bajlimahiti he olfertMl sacrilices to the Babylonian deities, but lie 
does not at this time claim the capture ol Babylon. According 
to Ptolemy, Nahiiis took the Babylonian tliroiie n.c. 733, and 
('hinzirns and Poms, n.i’. 731. in tliis year Tiglath-pileser made 
a second expedition to Bahyhmia, and subdued tlie whole country. 
He now received tribute from Merodacli Baladan, king of Bit- 
yakin, and Babylonia now a])pears to have remained subject to 
Assyria until H.c. 722, wlien on the deatli of Shalmaneser TV., 
Merodacli Baladan formed an alliance Avith Khumha-nigas, king 
of Elam, and oxpelhid the As,Syrians from the country B.c. 721. 
Hargon, Avho had obtained the crown of A.ssyria, marched ngain.st 
Merodacli Baladan ami his allies tin; Elamites. At Huril, near 
the Elamite frontier, lie defeated Khumha-nigas, and ravaged 
part of easteni Babylonia, but he did not accomjilish theconque,st 
of the country. Merodacli Baladan remained in possession of 
Babylonia for lAvelvi* years, until n.c. 710, when Sargon made 
another expedition against him. He invaded Babylonia on the 
north-east,, and captured the city of Dur-atkhara ; the Assyrians 
then entered the Elamite nrovinces Yabbur,and llasi, desolating 
the country, while the Elamites retired before their forces. 
Sargoii then turniiig westAvard, crossed the Euphrates at Hur- 
lailiiina, and advanced toAvards Babylon. Merodacli Baladan in 
alami sent rich j)rcseiit.s to Sutruk-nankliimdi, king of Elam, 
asking his help. The Elamite monarch, on receipt of the gifts, 
collected his forces, and crossing his frontier entered the Baby¬ 
lonian city of Ikbi-hel, where he was joined hy Merodacli 
Baladan, who abandoned Babylon to Sargon b.c. 709. Sargon 
led his forces from Babylon against Merodach Baladan, who 
retired from Ikbi-bel to Dur-yakin on the Euphrates. After a 
battle outside the walls, in which the Chaldeans were defeated, 
Sargon laid siege to the city, and took it, capturing Merodach 
Baladan and his family. When he entered Babylon, Sargon caused 
liiTnsgif to be proclaimed king of Babylonia, and he held the 
crown until his death, in b.o. 706. After the death of Saigon 
some confusion took place at Babylon, and Merodach Baladan 
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again seized the thront>. Seunaclu^rib, son ol‘ Sargon, made wav 
against him, b.c. 704, defeated him at the city of Kis, and 
captured Babylon. Mrnxiacli Bahidan fled and hid himself in 
the marshes near the mouth of the Euphrates, and Sennacherib 
made Bel-ibni king of Babylon, b.o. 703. 'riiroe ye.ars later, in 
consequence of the disturbed state of the country, Sennacheril) 
again marched to Babylon. A cliief named Siizul> had formed a 
party in Chaldea, and was in reb(dlioii. Sennaclierih <h*feated 
th(i followers of Suzub at Bittiit, and marched into (‘haldea. 
Merodach Baladan and the (dialdeans faithful to him, now 
abandoned their country, and ])Uttiiig theii- gods on board 
their ships, sailed down the IVrsian (Julf, to Nagitu in Elam. 
Sennacherih made his son Assnr-nadin-siim king of Babylonia 
B.c. 700. According to Ptolemy’s <'unon he reigned six years, 
and was succeeded by R(‘gibid, for one year, and Mnsezilj* 
maruduk, or Mcsscsimardochus, for four years. On the otluu' 
hand, the annals of Sennacherib give us the folhnving. Mero- 
dacli Baladan died at Nagitu, in Elam, and Hennueherih re¬ 
solved to make an expedition there. A Ih-et was built for 
the ])Uipose, and 1ransj)orli‘d to Babylonia, .and Heimaclierib 
sailed into the Persian Oulf and lam led at Nagitu, where, he 
defeated the, CJialdeaiis. Jh'oni Elam these fugitives returned 
to Babylon, and made Suzub king then-. An Assyrian force, 
however, followed them, and defeated Suzub, wlio was taken 
prisoner. Sennacherib now invaded Plain, to ]uinisli that 
coiintry, for assisting the Babylonians. Tic- wastcil a large, 
part of their territory, while, Kudur-nanklumdi, king of Elaiii, 
did not dare to meet liim in battle. While, advancing on the 
capital Madaktn, Sennaclierih was forced by seven^ weutlier to 
retire. Soon after, Suzub, liaving escaped, once num; raisi-d 
the standard of revolt, and was made! king at Babylon. He 
broke open the. treasury of the tcmide of Bel in' Babylon, 
and sent the gold and silver as a jiresc-nt to IJinniau-minan, 
who had in the meantime, succt-eded Kudur-naiiklmndi, on Bie 
throne of Elam. Umman-miiian iiiiU’clu-d alargearmy to Bull¬ 
ion to support Suzub, and Seniiudierib advaiict-d against tlu-iii, 
and met the, united forces of tin- Babylonians and Elainiti-s at 
Khalule, in Babylonia. In the battle which followed, Senna¬ 
cherib gained a complete victory, and nftcrwurd.s advancing to 
Babylon, captured and dostroyed' the city. At tliis time In- re¬ 
covered tlie images of the god.s carried olf from Assyria, by 
Maruduk-mulin-akbi, 418 years be.hjre. 

After these events, Nabu-ziru-niijusli esir, a son id' Merodach 
Baladan, got possession of his father’s t erritory near tlu- Persian 
Gulf, and during the troubles wbich ensued on tb<* deatbof 
Seniiaelierib, lu* advanced into Babylonia, and captun-d the eily 
of LFr. Esarhaddoii, son of Senimc.herib, who had obtained bis 
father’s kingdom, now c.amc to Babylon, u.c. (!HO, and was ]>ro- 
claimed king of Bahylouia, ii.s well as As.syria. He. sent bis 
generals against Nubii"ziru-iia]>i.sti-esir, win* fh-d t<» Elam,'whi-n- 
bo was murdered. Naliid-iiumluk, Iiis brother, submitted to 
Esarhaddon, Avho gave him liis brotlu-r’s territory on tlu- Persian 
Gulf. Esarhaddon a)'t(-rAvanis burned Samas-ibiii, king of the 
Dakkuri, for his (-ncroachments on the territory of Babylon, and 
gave his kingdom to Nabu-sallim. Bel-ba.sa, king of Gambuli, 
submitted to Esarhaihlon, and his iloininion was now acknow¬ 
ledged over the whole territory, as far as the Persian Gulf. Esar¬ 
haddon restored and adorned tlie city of llabylon, and reigned 
tluire until u.o. (KiS, Avheii he associated Ids son Assur-bani-pal 
with him in the throne. He died .soon .‘il’ter, and his se(-,ond son 
Sanl-mugina became king of Babylon. In his lime Urtaki, king 
of Elam,invaded BabyJojda, ami As,sui'-bani-])al, kinguf As.syria, 
c.ame to the, aid of his brother, and ib-feating Hrtaki, drove him 
back into Elam. IJrtuki soon after died, and bi.s l)rotber Tc- 
umman came, to the throne of Elam. The m'phcwa of Te-ummaii, 
fearing he would i)ut them to death, lied to Assyria, and when 
Assur-bani-pal refused to giv(i them up to Te-nmman, tlu- 
Elamite monarch declared war against Assyria. A batlh-, was 
foUj^ht between tin-. Assyrians and Elamites, near the river 
Ulai. Te-iimmaii xvas defeated, and Ids licad w.-is cut off by 
Assur-bani-pal, who then divided Elam Ixrtwe.en Umman-igiis 
and Tammaritu, sons of Urtaki, the lat e king, giving the western 
division to Umman-igas, with Shnshan a.s hi.s capibil; and the 
(jaatem part to Tammaritu, with Khidalu us his capital. About 
n.c. 652, Saul-mugina, king of Babylon, sent to iJmman-igas at 
Bhushan, and offered him a bribe to revolt from Assur-hani-pal, 
in concert with himself. The Elamite monarch agreed, and 
having gained over most of the tributary rulers, tno. gi*eater 
part of the Assyrian empire revolted. Assur-hani-pal was in 
great daa^fer for some uipe, hut the levolters by their divi¬ 
sions ultimately ruined ^eir cause. Umman-igas, king of 
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Shuslian, sent Ids army into Babylonia, to help Saul-mugina. 
After they were gone, his brother Tammaritu made war with 
him, defeated and killed him at Sliushan, and once more 
united the country of Elam. Tammaritu then marched to aid 
tlie Babylonians, but in his absence Inda-bigas, one of his 
sen-ants, i-evolted and seized tlie croAvn. Assur-bani-pal now 
gradually reconquered Babylonia, and besieged the forces of 
Snul-iinigiiia in Babylon, Borsippa, and (hilha. Nabu-bel- 
zikri, Ibe giuiid.son of Mernd.ach Baladan, being concerned in 
tlie revolt, llc-d to Elam, and Babylon AA^as captured IJ.C. 648. 
Assur-baiii-])al now took the government of Babylonia into bis 
own bands, ami demanded the surrender of Nabu-bel-zikri, from 
Inda-bigas, king of Elam. About this time Umnuin-alda.s, au 
Elainitt!general, levfdti-d against Inda-bigas aiidkilieil him, and 
Nabu-b(-l-zil<ri t;oiinnitted suicide from fear of being delivered 
into the. hands of the Assyrians. Umnian-aldas afteiwards sent 
his body to Assnr-bani-jial, by the liaud of tlie Assyrian mes¬ 
senger. Assiir-bnni-pal after tliis made an ex]»edition into Elam, 
and driAung Uinman-.ildas into the mountains, reseated Tanima- 
ritii on tlie throne. H(; liaving again revolted, AssuT-biuii-jnil 
dejiosed him, and Ummaii-aldas relumed and again took posses- 
sieii <if Sliushan. Assur-baiii-jial tlien made a second expedi¬ 
tion against Umman-aldas, and drove, him into the mountains, 
AA'heie lie avus afterwards captured, and brought to Assyria. 
Assur-biiiii-pal pardoned him, and rescateil him on the thrime of 
Elam. Umman-aldas afterwards thre.AV off tlie Assyrian yeke, 
and made Avar viitli Assur-hani-pal, hut v\-as again defeated. 
During these later Elamite Avars, B.'iliyhuiia r<*maiiied quiet, ami 
Assur bani-]>al <lied n.c. 626. Ho Avas succeede d by Ids sou Assiir- 
(-bil-ili-kain ; but Die Babylonians revolting under Bel-zikir- 
iskiui, an Assyrian general miiiiedNabu-]»al-iizur (Nabopelassur), 
AA'as sent against them, and defeated them. Nabopolassar was 
11 ladi-governor of .Babyh 111 , and so()u after declared liimself in- 
d<-peiulent, and foniH'd an alliance Avith Gyaxares king of Media, 
against Assyria. The united forces of tlu- Me.des and Bahylonians 
hi-sicged and captured Nim-veli, and the. king of Assyria is said 
to have bnmeiUiimself in liis ]>alace. 

The <lal.e of the capture of Nineveh is nneertaiii. About 
this time Neclio, king of Egyjit, attenq»te<l to jnoliL by the 
breaking up of tlie Assyrian empire. He d(-i'ented and killed 
Josiab, king of Judah, and advancing to Die. Eujilirates ii.o. 
(5(18, eaiituied the I'ily of (Welu-iiu-sh. The Avliole n-gion 
west of Du- Eujihvates, Avhicli should havi- belonged to Baby¬ 
lon, noAV fell uiuh-.r Du; iioAve.r of Egypt, and Nabopolassar 
being inlirm AvitU agi*, made bis son Nebuchadnezzar king, and 
sent him against Necho n.c. (JOa. Nebiicliadiie/.zar advanced 
to (^arche.nu'.sli, and in a battli; there, overthri-.AV t he forces of 
Neclio, and then ra]»idly overran Du; wliole. of Syria and Pales¬ 
tine. In one campaign lu; suceeedt-d in stripping Egyjit of 
all its Asiatic, depeiideiicii-s, and adA^anci-d the borders of Die 
Babylonian eiiqure to tlie river of Egy]>t. He returned to 
Babylon laden Avitli spoils, but in Du- lueantinie bis father had 
dii-.d, leaving him the suj>reme. poAver. N elmc.hadnezzar continued 
Ids career of eoiujnest, but as A\-e liavi; not recovered the inscrip¬ 
tions giving Ids annals, we have no de.tails. Necho stirred U]) 
Syria against Nelmcliadne/.zar, and, n.c. 602, .lelioiachiiii, king 
of Judah, reA'olted. To subdue Syria, Nebucliadiiezziu made 
anotlier exiiedition n.c. 508, and Jehoiachim died tlie same year, 
lb- AA’iis sn<T.e<;de<l by Ids son Jehoiaebim, who was at once carried 
cajftive by Nebuchadnezzar ; Zt-dtdriah lit-ing made king at 
Jei 'isalem instead of liim. Zodekialirevolti-.d against NcbucTiacl- 
nezzar in concert Avitli Anries, king of Egypt., and DieBaliyloiiiiuiL 
monarch again besieged Jemsak-in, which he took n.c. 587. The 
temple Avas noAV destroyed, and gretit numbers of the tlews 
carried into captivity. After this Nebuchadnezzar set his army 
to lay siege to Tyre, B.C. 586, but the Tyrians, Avho had cummaiid 
of the sea, Avere suyiported by Apries, king of Egypt, and held 
out for thirteen yeai-s. After the cepture of "Pyi'e, B.c. 573, 
Nehnehadnezzar resolved to conquer Egypt, and mvading that 
country B.c. 572, he <lcfeated and killed Apries, and set up 
Amasis a.s tributary king. Various other nations Avere conquered 
by Nebuchadnezzar, ineJnding the Elamites and Ai-abs. Nebu¬ 
chadnezzar reigned forty-tliree years, and during the whole of 
liis reign, lie adorned the city oi’ Babylon. He built a magni¬ 
ficent palace, nov’ known as the Kasr, and repaired the great 
temple of Merodach, beside, many other structures. On the death 
of Nebuchadnezzar, b.c. 562, he Avas succeeded by liis son, Evil 
Merodach, who reigned tAvo years. He was murmired and suc¬ 
ceeded by his brother-in-law, Nergal-shar-ezer, b,c. 560, who 
reigned four years, and left the crown to his son, Laborosoarchod, 
8 . 0 . 666, who only reigned nine months, being deposed in favour 
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of Nabonidus, who ruignod seventeen years. In his time, the 
Medes and Persians gradually increased their power, and under 
Cyrus they made war with the Babylonians. About this time 
Nabonidus associated with himself in the tliront*. his sou Bel¬ 
shazzar, and after the defeat of the Babylonian army, Nabonidus 
retreated to Borsippa, and Belshazzar to Babylon. Cyrus now 
led the Mcdo-Persiun ai’iny to tln^ siege of Babylon ; diverting the 
waters of the Euijhrates, he entered the city Irom the river .side, 
while the peojde were cehhrating a festival, and Belshazzar was 
hilled in the assault. Nabonidu.s is said to have submitted, and 
Babylon now jjassed into the hands of the Persians, b.c. 538. 
Although the Babylonians afterwards rcivolted from Persia, they 
were again subdued, and the country grailuaUy declined until 
much of it became a desert. 

BABYLONIAN LIBitARTES. Tn Babylonia we first find 
the custom of collecting large numbers of literary works imd 
forming libraries for their presei vation. Tin* writing materials 
of the Babylonians wc're. stone, in which they carved the cunei¬ 
form characters; clay, in whiidi they were impressed with a 
style, the clay being afterwards baked and forming a durable! 
r(!Coril ; and some wovctii fabric, juidj.aldy linen. What eba- 
j-aeters were ns(*(l Jbr this last we have no nn*ans of Judging, 
us Ibe documents bavc! all tleciiyeil. Stores of eloeumenls on 
clay tablets, and ])robably on linen also, were altacbcd to the 
Babylonian lenijiles. In early limes tlu* eliief plac.e of literary 
jictivity Avas in the region from Siiqiura (modern Tel-Sifr) to 
Larsa (modern Senkereii). From this ri'gion iiio.st of onr t“-arly 
tablets have eonu'; and from tbese- w»* gain a good i«lea of the 
contents of these I'arly libraries. They e.imsisted of mytliologi- 
e.al tablets, with lists of tlu! god.s and goddi'sses, theJr litle.s, 
attributes, vSje.; dit'.tlonaries of Buliyloniaii woi'ds, arranged 
according to their initial characters; mathematical works, 
calciilatiuiis, lists of weights and measures, tables of sijuari! 
and cube root; ge.ograpbie.al lists of the coimtries and cities 
of the thou known world ; lists of ti'iuydes ami buildings ; records 
of remarkable* events ; praye-rs, hymns, and legends of the gods ; 
astronomical and astrological tablets, and tableks on many other 
scientilic subjects. 'I’liese tablets Averi; numbered ucconliiig to 
the series or subject to Avliich they rcib'rrcsl, the title of each 
tablet being its first clause or Avords ; and clay tablets Avere 
inscribed Avith catalogues or lists of these, ilocumeiits. 'J’he 
astrological series of tablets was comiiosed about the time id’ 
Furgon T,, King of Agani, not lute.r than the IGtb. century Jnc. 
After the rise of Babylon and Borsip])a, these cities became the 
chief seats of learning, and held the national libraries. (Copies 
of older Avorks continued to be made from time to time (Ioaati to 
the 3rd century n.c. 

BABYLONIAN MYTHOLOGY. The Mythology of the 
Euphrates Valley Avas loc,al in oiigin, eac.h district and city hav¬ 
ing its own jieculiar deity, whose power Avas sn]>])os(*d to ext(*ml 
oA'er the district in Avhich his temjde was situateil. AVhenover a 
city arose to metrojiolitan importance, its presiding deity n*- 
ci’iveil an acces.sion of inlluence, sometimes rising to the head of 
the Pantheon. The earliest metro]){)lis known to us Avas Ni])ur 
(now represented by the ruins of Nitfer, B.E. of Babylon). The 
presiding god of Nijuir Avas Bel; this deity became the national 
god of the Babylonians, and retained that position until tlie rise 
of Babylon. 

During this early perioil, tlu^ Babylonians united their local 
deities into a system ])rosidc*d over by a triad, consisting of the 
great deities—Bel, wdio was called lord of the eartli; Hea, who 
presided over the sea and the infernal regions; and Ann, who 
was supposed to rule the heavens. Ann in many cases is 
hardly distinguishable from the heiivens; he is not knoAini to 
have had any particular seat of Avorshii), and his name is equiva¬ 
lent to the JeAvish Elohim, the Arabic Allah, llis symbol, the 
star, was generally pretixed to the names of the oilier gods, 
simply as a sign of divinity. Hea, the oth(*r god Avho was asso¬ 
ciated with Bel, liad his seat at a city named Eriilu; he Avas 
snpjiosed to have lieeu begotten by a goddess who represents 
chaos, and who is sometimes called the mother of heaven and 
earth. After the seat of goveniinent was removed to Ur, its 
presiding deity, the, moon god, named Sin, came into importance. 
Sin was called the eldest son of Bel, and oaths over contracts 
were sworn by tlie god Sin and the king. When Ur was suc¬ 
ceeded by Larsa as capital, Shamas, the sun god, was joined Avith 
Sin; and when, later, Larsa gave w'ay before Babylon, Merodach, 
the god of Babylon, was joined with Sin and Sharnas. Merodach 
gradually usurped the place of Bel, and was ultimately con¬ 
sidered to be the same as that deity. j 

Beside these deities there were several others of importance. 


Among these Avere Nebo, the god of Borsippa; Neigal, the god 
of Kutha; and a goddess named Nana, the lady of Warka or 
Erech, who was worshipped under many forms. Tiie titles of 
the various deities are very numerous, and so many are couunon 
to the dilft-'reut gods that it is sometimes ditlicult to distinguish 
hetween them. Anu appeal's to liave been the most spiritual 
among tliem. Bel, in his original form, resembles Saturn, Iwbg 
father of the gods; but afterwards, wlien identified with Mero- 
dach, he is rather to be coiuiiared Avith Jupiter. Hea, as lord of 
the sea, rejiresents Neptiini*; and Merodach, connected with the 
planet Jujiiter, and called the, lord of the gods, corresponded to 
Ju])iter. Nergal, the god of hunting, Avas the Hercules; and 
Nenip, god of wur, the Mars; but there was considerable coii- 
l'ii.siou befAvecn thi'se Iavo tleitie.s, and the jilanet Mars 
was ju-esided over by Nergal instead of Ninip. Nebo in soiue 
respects represents Mercury, iiiul Nana or Isbtar, presiding 
over the pliuiet Venus, is identical with the goddess Venus. 
Ami, god of the heavens, was ealhid father of Vul, who presided 
itver the air, and Avas god of winds, storms, rain, lightning, &c,. 
Each god ill the Babylonian I’aiitlu'iui vva.s associated with an 
a]>j>roj>riate goddess, the, whole number of deities aiiioiintiiig to 
u})ward.s of om* tlioiLsaud. 

J’.AtIUlinS (i)ioNYSUB, E. C. vol. iii. col. 537j. 

J>A(dv, a bowl or cistiTii. In bivwiiig, the liiigii, shallow 
open reservoir in Avhich tlu; Avort is cooli*d ; in distiUing, the 
vessid in which the coided Avort is “ worked ” Avith yeast. The 
li>/iior-hark in breAvene.s, distillerie,s, and rectifying-houses means 
till* Avater-cistern. 

BAtdvS. The thick, stout part, of the hide, used for soles of 
shoes luul boots. 

BACON AND HAMS |E. C. vol. i. eol. 7811. The trade 
in Ihe.se [»rovisions is, in the United Kingdom, mostly for home 
consumption. The exports are small, the imyiorts large, showing 
that our consumption exceeds our jirocluction. The weights and 
values imiiorted are very considerabh^, as the folloAving figures 
Avill bhoAV 

1868 .... 638,127 ewt. £1,780,076 

1860 .... 740,103 2,432,260 

1870 .... 567,161 1,769,241 

'riic bVaneo-German war was mainly reRjionsiblc for the 
diminished iui])ort in 1870. 

The English c.ounti(>s Avbiidi produce the best bacon and hams 
are Yorkshire, llamywhire, Berkshire, and Wiltshire; in Scotland, 
Duml’ries, Wigton, and Kirkcudbright. The production in Ire¬ 
land is large, but coaise in quality. 

BAtJTERlUM, a microscopic growth, classed by some among 
the oscillatoj'iie, or e.oiifeivoid algm ; by others, among the in- 
fus(»rial uninuilcules. It consists of very minute inflexible 
liluuieiils, indistinctly jointed, and having a vacillating move¬ 
ment. The Jj. to'Mo or Vihi'i.n Uiwola of Elirenberg is one of the 
earliest organisms that show themselves in decayii^ and nutri¬ 
fying animal and vegetable matters. Its germs exist in the air 
in large quantities. They j equire oxygen for their development, 
and are believed to be the cause of certain visceral diseases among 
animals |HymkNK, E. G. S. |. 

BADGE (HERALDIC). Badges, cognizances, or cognitionrif, 
are eonti'mporary Avith coat armour. As early as the, 12tli 
century King Henry II. employed certain painted figures in 
allusion to the name of his family, such as the planta genisUn, or 
broom-jdant, and a gmet, or civet-cat, pas.sant, between tAvo 
broom-])!ants. In each of the great seals of King Richard I. the 
jdanta gnn'sfa is deiucted on either siile of the throne (a.d. 1183 
—J190). In the 12lh, 1.3Lh, and 14th centuries, badges were 
confined exclusively to royal personages, King Henry II. using 
an escarbuncle in riiference to the arms of Anjou, to which duchy 
he Avas the heir; Edward 111., a sprouting stimip; his son, 
Edwanl, the Black Prince, a sun in glory issuing from clouds; 
and llichanl 11 ., either a white: hart, lodged, ducally goi’ged, ancl 
chained, “a peaseod brunch,” or a broom twig. In the reign of 
this king some of the, noble houses of England adopted badges, 
although they do not appear to have taken the place of armorial 
devices in the battle-field before the Wars of tlie Roses, when 
banners bearing Amrious cognizances were used. Tlieir chief iise, 
however, was as ornaments for horse caparison, distinguishing 
marks of domestic furniture, and feudal dependants, or they 
were placed upon buildings. King Heniy IV. used the Lan¬ 
caster cognizances, an antelope and a red rose, or a fox's tail 
dependant, piecing out the lion’s skin with the fox’s tail, accord¬ 
ing to tihe quaint sageness of Lysonder. This monarch also 
adopted, on some occasions, the Bohun’s badge, a white swan. 
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The wliite and the red rose ore still favourite metapljors for the 
contending families of the royal stem of Edward III. King 
Henry V.’h badge was a ])eacon, or a crowned fleur-de-lis. The 
Beaufort panther, and ostrich plumes, arranged in .saltier, wei’e 
the badges of King Henry VI. Thomas Mowbray, Duke of 
Norfolk, ajtpeared against Henry of Hereford in the cedebrated 
joust at Gcjventry, upon a charger whose velvet trappings Avcrc 
covered with lions, in allusion to the lion of his amis, and w’ith 
mulheny trees in canting allusion to his suniaine. King Ed¬ 
ward IV. used the badge of a radiant sun, for the hou.se «)f Vurk, 
a fact alluded to by Sholispere :— 


“ Made glorious summer by this sun of York.'* 

This ktiig^s favourite cognizance was the falcon and fe.ltcrhx-.k, 
still to Ixi seen upfui tla; stained glass and (airvings of edilices to 
whose erection lie contrihiiU-d. This l)a(lgc was oj'iginally that, 
of his gre.at-graiidfatlier, Edmond l^hintagcnet, Jirst Duke* (if 
York, who chose thus to represent that, his father’s (i.e., Ed¬ 
ward lIL’s) falcon was in him fettered from any hoj)e of succes¬ 
sion to the throne. King Itichard 111. used the radiant sun and 
u boar, also alluded to in Shaksjtere (‘Bichard ITI.’act ii. s. 2 ; 
act iii. s. 2 ; act v. s. 2, ; ‘ Henry VI.’ Bint I. act i. s, I ; 

Part II. act v. s. 1, &c.). King Jlcnry VIT. bore, a crowned 
rose, party per pale, gules and argent, alluding to the union of 
the rival houses of Lancaster and York by his miirringe, ; he 
also used a crowned portcullis. King lleiiry V J Tl.’.s l)adg«‘s Avere 
a fleur-de-lis, a jiortcullis, and a rose eii soinl. From the close 
of the 16th to the middle of the Kith ci'iitury, friezes, entabla¬ 
tures, and windows of the mon; sum|)tuous mansions were re- 
pleiiislied with various cognizanc(‘s, oonsluntly jvpented, as may 
be Lest seen in King Henry Vil.’.s Ghanel in We,slmin.ster 
Abbey, and King’s College Chapel, (kunbjidge. After this 
period royal budges wore, chiefly selecltul from the ])rinc.ij>al 
oearings of royal arms. Among tluj Ilarleiau MSS. in the 
British Museuiii the* following numbers refer to li.sts of the prin¬ 
cipal badges of noble and royal houses, and in some cases they 
are represented in their proper ctdours :—fllJi), fo. M; 1471, fo. I ; 
2166, fo. 1 ; and for Scoti'b badges Cottonian MS. V'espasian 
E. VIII. f. 29. A 8c,rie.s of pajuTs in the. Art .loiimal for 1867, 
by Mrs. Bury Palliser, contains notices un<l numerous engravings 
of English and foreign badges. 

(Ducange ; Dallaway, InquiAca into the Orifjin of IJcraldry.) 

BADGE (SEPULCHBAL), a re])reKentati<»n of S(tnie ])ur- 
liculur object denoting or l eferriiig to the special (*mployment or 
olfice of a <lefunc,t ])ersoii, plactal upon the collin or sarcophagus 
containing tluj body ; for cxum])le, a comb, sci.ss<)r.s, spindle, 
or mirror for a woman ; a sword, shears, or bow for a man. 

BADIGEON, a name given to ecMuents used to till liole-s, or 
cover defects in Avork [Ckmknt, E, (\ vol. ii. col. 697]. 

BAGASSE, the dry refu.se of the .stalks of the sugar-cane, used 
us fuel in the sugar-houses, 

BAGATELLE (Fr, hayalclk, trillit or to\), a game, probably 
u development of the game of Mkttisdpi, or Trou iiifuhttiir. 

Bagatelle, is played Avitli nine ivory balls, which are struck Avilli 
maces or cues ffbr the mode of holdiug and using the cue, and 
the eflect of striking the hall in various ways, see Billiards, 
E. 0. S.], on a board, 



covered with cloth, and siiiTounded by cushions, the top cushion 
being semicircular. At this end of the board nine, iiumhered 
cups are sunk, eight in a circle, the ninth in the centre, room 
being left between the cups and tin*, cushion for llie balls to ]){iss 
round. A spot, called the hlacl: spot, is marked in front of the 
No. ] cup (see diagram); at the bottom of the board, u line 
(cjilled the baulk line) is dnawii across the cloth. A full-sized 
bagatelle-&o«n/ should ineasunf .9 ft. by 2 ft. 6 in., and the bulls 
should be H in. in diameter, the cup.s just large enougli torcceiA'c 
about one-third of the Imlls. On a full-sized hoard tlie black 
spot should be in. from the No. 1 cup, and the baulk line 
18 in. from the bottom cushion. 

The ordinary game of Baqatelle (sometimes called la hariatdk ; 
in America, the English gaim) is played thus:—The lead is 


decided by playing one ball at any part of the cushion out of 
baulk. The player leaving his bull nenveat the No. 9 (centre) 
cup, ha.s choitte. One of the balks (coloured black) is placed 
on the black spot. The other bulls are taken into baulk, and 
pluyetl one at a time from any j)art of the baulk, the object 
being to hole them in the cups, either direct or from another 
hall or cushion. It is, however, necessary at the first stroke 
to hit the black ball. If the black is mi.ssed, the ball played 
at it is taken olf the board. If the, miss takes the hall into 
a cu]), the cup is sometimes sciored to the adversary. As soon 
as tlie black is hit the balls played remain on the board (except 
such as may Ik; driven oif the hoard by the force of the stroke, 
or Avliich return into baulk from the toji cushion), and any 
luded in the cu])s, Avhetlier they hit tlie, black or not, count 
to the sti-iker tlie number jiainted in each cup (see diagram), 
the black counting d()uble. A ball knocke,d out of a cup doe.s 
not, count nnle.ss it goe.s into another, Avlien it counts the cu]) 
it last went into. 'I'lie points made in the eight strokes nre 
tlieii Bcoreil by means of ]iegs place.d in holes which run up 
the side of the hoard. The first jdayer having liad his turn, the 
next goes on in a similar Avay. The game is determined in favour 
of the. jiliiyer scoring the large.sl number of ])oints, either in one 
turn (U‘ in a series oi turn.s, as agreed on. Some players make it 
compulsory to get an I'xact numlier (A'iz., once uj* and doAvn the 
hoanl), ami if more th.'iii that number is obtained, the surplus is 
}u‘ggt‘d hack. Tin's, hoAvever, is not the best mode. 

.Sometimes tAvo coloured balls are used, each counting double, 
tlie striker playing first at the Idack with the other eoloured ball; 
and, in America, sometimes the number of ciijis is increased to 
fifteen, ami the Ixiard (then called a tahk) is leiigthmii'd to 12 or 
14 feet. 

The French game (IJagatdlc d la Franpiisc) i,s nsiiully idaycd 
1(H) up, by two or four players, Avith nine balls, two being 
coloured. Tlu* striker ])lays tirst at the coloured bull, if he 
makes a .score hi* i)lay8 again until he fails; his adversary then 
])lays until he fail.s, and so on, till one side obtains 100. Wliile, 
either of the coloured balls re.mains out of a cup, it must be 
]dayed at; ami if the .stiiki'r fails to hit it, the adversary scores 
five. If ])oth coloured balls are holed, the nearest white ball 
must be ]»layid at ; inlssing ii scores one to tlie adversary. Il‘ 
all the balls on the table are holeil, the next player spots (i. e. 
lias his hall placed on the black spot). Sometimes knocking a 
ball oirtln* table forfeits five to tin*, adversary. 

The (\imion game is played Avith only three balls—a Avliite, a 
s]»ot white, and a ri'd. 'I'iie red ball is placed on the spot, and 
tin; non-.striker's miilvvuy between cups Nos. 1 and 9 (see dia¬ 
gram). Tin* strikei’ must liit a ball every lime, or his adver¬ 
sary scores oin; for a miss. The players play from haulk, and so 
long as the striker scores either by holing a ball (after contact 
Aviih his own) or hy making a cannon, his ballis returned to him, 
and he plays again from haulk. When the striker fails to .score, 
the adver.><ary goes on from baulk, his ball being I'eturiied to 
liim, the other balls living left lying as they were after the other 
playe.r s last .stroke. A cannon (striking both the other balls 
with your owui) counts three; the cups count as at bagatelle. 
When the red is holed, it is replaced on the spot; if the other 
AA'hite is lying there between cups 1. and 9 ; when the white 
is holed, it is removed from the board, and not |>laced on the 
table a.s at the commencement of the game. It the striker 
makes a miss and ]mle.s him,self, the ciij) scores to the advor- 
.sary. If no score is made, and the sinker’s hall returns to 
haulk, it is in hund, and cannot be played at hy the next 
player; l>ut sometimes, when there is siillicient space to alloAv 
of playing all round the board, the game is played as at 
hilliunls, tlie striker coniiuencing his lireuk from where his 
ball lies, ami being able to ])lay at a ball in baulk, unless 
liimself in baml. 

The Irish game is similar to the cannon-game, onljr holing 
the jdayer’s oAvn ball scores against him, as at four-ball 
(American) billiai’ds. 

Jiagaielle pool is jdayed by scvcml players with different 
coloured balls, each having thna* lives. The players jilay in 
turn, folloAving the rules oi' ordinary pool, except that each 
.stroke is playeil from haulk, tlie hall being riitiu’ued to the striker. 
If u player misses, holes Ids oivn hall, or is holed by some 
one else, be loses a life. Tin; players remaining in lost win, 
or divide, as at pool. In beginning the Avhite is placed on the 
.spot, and the next player play.s at it from haulk. If the striker 
loses a life, the next player plays on the ball nearest the centre 
of the baulk line. Jt the striker takes a life hia ball is returned 
to Mm, and ho (tgivin at the ball nearest the centre of the 
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■baulk line, and so on as long as lie takes a life. Balls in the 
way may be taken up, as at pool ; also the rules of pool as to 
baulk being no protection, starring, apply. SonietiineB, as 
in the cannon game, if there is space all Toiind, each player plays 
from where his ball stops, instead of having it returned to him 
after each stroke. 

Misnissipi, Trou Madame^ and Sans Kgal are seldom played, 
and are so simple as to reejuire no directions beyond the rules 
supplied by the makers of bagatelle tables. 

(Some useful instructions for playing at bagutelhi will be found 
in ‘ Bagatelle,’ by Thomas Omie, Manchester. 

BAGS AND BAGGING. The manufacture of bags, for pack¬ 
ing various articles of produce for the market, has b(‘come a large 
branch of industry. In Southwark, where corn, malt, bops, and 
wool, are wharfed and warehoused in vast (juantities, the trade 
of sack and bag-making is largely carried on ; and sucdi is also 
the case at Liverpool. The ai*wing used formerly to be done, by 
needle-women, but now the sc'wing-machine is largely employecl. 
After sup]dying the home (lemaiul, the export is very large, as 
the following iignres will show ; • 



Jiiucii lings. 

Value. 

18(5S 

353,602 do/.. 

£172,249 

1869 

.. 325,755 „ 

155,771 

1870 

308,815 „ 

Jute bafts. 

120,275 

1808 

1,751,111 doz. ... 

£009,849 

1809 

2,015,428 „ 

777,479 

1870 

2,149,230 „ 

770,895 


The use of jute for bags has greatly increased. Jfompen sacks 
do not appear to be largely exported for use abroad ; but coarse* 
Jieiupen bagging is largely woven at Dundee, for export to Am (sricu 
and the West Indies, Avlmre it is made up into bugs for »*.«)frei!, 
and (ther articles of proiluce. For the home-triide, es]K*cially in 
corn, sack and hag lending and sack and bag ccdlectiug are 
regular occupations. 

BAIL, except in proceedings in error and by ap]H‘al, lias 
diKap])eare(l i'rom the language of the common law, by virtiu; of 
the repeal of all Acts I'loJii tlie time of Edwar«l 1. «lown to tlie 
wesent, relating to arrest on mesjie ]troceHs or arrest in execution. 
AllJlKST OF TIIR rEHSON, E. G. S. (‘(d. iri7.| Tlus WHS efh'.cted 
)y the Bankruptcy Repeal and liiscdveiit Gourt Act 18(51), the 
:t2 and Iki Viet. c. H'A. 

Instead of arrest on mesne process, it is now enacted, 112 & 3.'l 
Viet. c. (52, sect. (5, thiil if in any action in the fc)n]K‘rior Gourts 
at Westminster, in which the defendant would have been for¬ 
merly liable, to aiTost, it be, niiub'. api»ear upon satisfactoiy evi¬ 
dence, at any time before linal judgment, that there, is juidjable 
cause for believing that the defendant is ah(»ut to quit England 
unless he he a])[)rehen(led, and that the jjluintiir has a good 
cause (d’ action against him to the amount of M)l. <»r upwards, 
and that he will be materially ])!•(*)ndiced in the jjrosecntion of Ids 
actio7i by the absejice oj' the defendant, then the judge (of one. of 
the Superior Courts) may order the arrest and imprisonment of 
the defendant for six months, unless .and until he sooner give 
security for his not gohig out of England without leave f)f the 
Gouii;. The security is not to exceed the ainonnt claimed in the 
action, and it may be by depf)sit of money to that amount in 
Court, or by bond with two (or, by leave, of a .Tuclge, more tbun 
two) sureties, or, with the consent of the pbiintiif, any other 
form of seemity. 

In case the action be for a penalty, cjr sum in the'nalnre. of u 
penalty, other than a penalty in Tesjject of any contract, it is not 
necessary to prove that the, alisence cd' the defendant will mate¬ 
rially prejudice the plaintiff in tin* prosecution of Ids action; 
and the security given is t<j be, not that he will not go out of 
England, but that any sum recovered against the defendant in 
the action shall be paid, or that the dofenilaiit sliall be rendered to 
prison. 

The arrest of absconding debtors, wbicli was until recently 
governed by the 14 & 15 Viet. c. 52, is now j)laced under the 
jurisdiction of the Bankniptcy Court by the 33 & 34 Viet. c. 70. 

By the latter statute it is enacted that if after a debtor’s sum¬ 
mons against any debtor has been granted, and before any peti¬ 
tion in oankniptcy can be presented against him, it shall appear 
to the Court of Bankruptcy that there is probable reason for 
believing that he is about to go abroad with a view of avoiding 
payment of the debt for which the summons has been granted, 
or of avoiding appearing to the proceedings in bankruptcy, or 
othewise avoiding, embarrassing, or delaying such proceedings, 
the Court may by warrant addressed to any constable, or to the 
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S ier officer of the Court., cause such debtor to be arrested and 
y kept for such time as may be orde 
The ’ bior is nevertheless to be at liberty to apply to have 
the summons dismissed, or to pay or compound the debt, c>t to 
give security for the Siime, without such act of the debtor being 
deemed an act of bankruptcy. 

But no ]iaynient, composition, or security given under this Act 
is exenijited from the provisions of the Bankruptcy Act (32 & 33 
Viet. c. 71) of 18nj> relating to fraudulent preferences. This 
latter provision was inilisj)en.Sfible to prevent creditors, zealous 
in their own behalf, 1‘roin abusing the powers and processes of 
the. Court against a ])erson known to be on the verge of bank¬ 
ruptcy, for the ]»nrpose of obtaining for themselves an advantage 
over the. other cre<litors, and so def(!ating by its own proces.s tlie 
very object for Avhich the Court e.xists, namely, tlie e.qnitable 
distribution of an iiisolvi-nt’s assets among all bis creditors. 

JiAlLIE, in Ecotliind the chief magistrate in a city or burgh— 
an ollice corresponding generally to that of an alderman in 
English boroughs. Bailii-s of Regality and Bailies of Baroiiv 
are offiirers wit h more limited powers ap])()inte<l by the lords lif 
nuuioT's. In Scotch conveyancing the bailie was an officer who 
in inieflnients represented, the sujierior and as siicli gave sasine, 
or made deliveiyid’ tlie land to the imrcli.asor; Imt this ceretuouv 
has been renderi'il unnecessary hy lecent legislation, and the 
ffice of bailie has (-.eased with it. 

BAKERIES; BAKEHOUSES. The tendency to apply 
machinery to the making and baking of bread and biscuits is 
increasing. Machinery was hrst employed in the Government 
biscuit bakeries at the great naval arsenals : hut it is now also 
adopted in many private establisliments in England and Scotland. 
The most comjdeto bakeries are. those in which biscuits are made, 
seeing that, no fermentation being required, and the flat pieces 
of dough being easily shajied by some kind of stamp or press, 
almost (‘.very process falls witliin the range of automatic inachmery. 
It is 8c.arceiy too much to say that a sack of flour goes in at one 
end of a machiiK?, and comes out at the other in the fonii of hot 
baked biscuits, without being once touched by hand. IBiscuiT 
MANUKAOTr^RE, K. G., vol. ii. (’ol. 1(50.] All the preliminary 
()]H!riilions, however, for making oi'dinary loaf bread, can be per¬ 
formed by machinery, Messrs. Stevenson and Co., of Liverpool, 
are now large makers of such machines. They have recently litte(l 
u]) a bakery for Messis. Gra^, Dunn, and Go., of Glasgow, occu¬ 
pying a building 300 feet long by 100 wide, in which steam- 
engines uTid 200 workmen siqqily liie working power, for making 
both bread and biscuits. The, flour is raised to the top of the 
hnildiiig; it ]»as.s(’H throngli a sifter, then descends through a 
horqier to the mixing macliines, wlu're screw knife-blades cut it 
and mix it, and rollers knead it. The jiortion to be made into 
ship-biscuits is rdh'd out into a layer measuring ten feet by three. 
Ill front of each kneading and stamping machine is an oven, 
forty feet by six, and each such oven can bake three tons of 
biscuits ]HT day. 

The jouriRynnen and a])])rentice hukers, emidoyed in London 
and other large eilies, havt* often sought h'gisfative ])i-otect.iou in 
T(;gard to hours and conditions of labour; but to interfere by legis¬ 
lation in such luutb'rs bclwccm adult servants and their employci-s 
would be mischievous, ext.(*])t for sanitary purposes. The state 
of the London bak(ihouscs, and the miserable life led hy the 
men a dozen years ago, will he found noticed in Bread (E. G. 
vol. ii. col. 3081. Gonseipie.nt on the facts made ]uihlic hy 
Dr. Guy, the Home Eec.retary re(piested Mr. Tremenlieen* to in¬ 
vestigate the subject in 18(51. This was done, and in a Riqiort 
puldished in the following year, Mr. Tremenhec^re gave the 
result of liiH inquiries, with a series of recommendation.s which 
he thouglit might reasonahly he embodied in a statiit(\ Hence 
followed the Act 20 & 27 Vic., cup. 40, passed in 1803. The- 
following ar(* the chief provisions ; - No ])erson under tlu! age of 
eighteen to lx* employed in any bakehouse between nine in the 
evening and live in themoming, in any town or jdace containing 
more than 5000 inhabitants; certain rules are to be observed 
concerning the periodical white-washing and painting of bakcv 
houses, and of the passages and stairca-sc.s leading to them ; 
every bakehouse is to he duly ventilated, and ki‘]>t fre(i from 
vermin, offensive smells, &c. ; no place on ilic same level as 
the bakehouse to be used as a sleeping-room, unless separated 
£K)m the bakehouse by a partition extending from the floor to the 
ceiling, with an external glazed window of at least nine su]»er- 
ficial feet area, having at least one lialf capable of opening for 
ventilation ; the local authorities, hy means of officers of health, 
inspectors of nuisances, or other officers, to have a right ol inspect¬ 
ing aU bakehouses, and to enforce penalties for any infringement 
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of the Act. There heing no inspectors or special authority ap¬ 
pointed to carry out the ])ro\’isi()ns of the Act, Mr. Tremenneere 
has occasionally been requested by the Home Secretary to make 
inquiries ; his reports show that there has been a gradual ame¬ 
lioration, though not a cure. In tins course of investigation, it 
has been found that there are about 3000 bakehouses in the 
metropoliH, in 2500 of which Sunday dinners are baked - forty 
dinners each, or 100,000 in all every average Sunday ; and that 
7000 persons are (;itij)loyt‘d in this wor?:. 

BAKERS^ JTCH, a rash occuiTing on the back of the htiud 
(/^wriasf’6'PMilona)[SKm Diseases, E. (J. vol. vii. col oOfiJ. 

BAKERS’ SAL’T, thcj sub-carbonale of anunonia, or smelling- 
salts, used, in lieu of yeast, in making soiue finer kinds of bread. 

BAKING POWDERS, jjowdms used as .substitutes for yeast. 
They contain bicar])onate of soda, some vegetable acid (usually 
the tartaric), and tlie flour of wheat, potato, or arrow-root f Bueah, 
E. C. vol. ii. col. SOf), and E. CJ. S.J. 

BAKHSHISH, Persian, a gift; a term used in Turkey and the 
East generally to denote the money clainasl for sei viee rendered, 
Jind for which a small ])resent might be expected. Tin*, eusloni 
of offljring a present on making a visit is of gr(>at anti<juitv in 
the East (Gene.sis xxxii. 13), and lias conti))ned to tlie ])re.sent 
time, though now coni]airativcly .srddom practised by tlie Oritui- 
tals among tliemselves. A foreigner vi.siling an Amb chief 
Wijuld, ]i(»we\'er, be exjiected to olfiT a luvsent; ami in the ' 
eeremonial visits of ambassadors and others in Turkey and 
Egypt baklisbisli w'ould be demnnded by the servants if it were 
not offered sponhineously. The servant wliose master makes a 
jmrchuse expects and receives a ])resent in jirojiortion to the 
value of the puirha.se. A Eiiro]>ean visiting Constantinople, 
Cairo, or Asia Minor is greeted with the ciy of “Hakh.shish, 
Bakhshish,” if tlie slightest service be rendered him ; and wdieii 
rt jierson is hire<l, (iither ns a regular servant or for a casual duty, 
he always expects bakhshish when the cngagemciit is concluded 
ill nddiiion to the wages agreed ujion. The drink-money so 
commonly asked for on the Continent, and onr own fee.s. to 
coachmen and vails to servants, are vestige-s of a similar custom. 

BALANCE BIFILAR, OR 15TFILAR ELECTROMETER. 
[Toubton, E.C. ; TERUESTUiAn Maonktism, E.C.j 
BALANCE OF ROBEIiVAL. This is a coiitrivanre by a 
French mathematician of the 17th ceiiturv, for the ])urpose of 
illu,struting the apparent. ]>.iradox of <'(|ual weights balancing 
each other with unequal arms. It consists of two Icvi'ts, AB, 



CD, attaihed at their middle- ]>oiiits, EF, by i>ius, on wbieh 
they turn, to an iqniglil, F.F. The anus AE, KB, CF, FD, are 
all eijual, and their extremities are jointed to two vertical siip- 
l>orts at the |ioints A, C, B, D, so that, tlie distances AC, EF, 
and BD, are all equal. The u])rights AC, BD, e.'UTy each a hori¬ 
zontal tabh', G and 11, for liolding the weights. Now join EF, 
FD, DB, BE, and EFDB is a ])arallelograin, and will continue 
t(» enclose tlie same area in whatever ]iosition the levers AB, CD 
are placed; lienee AC, BD will in :dl posiLion.s be parallel to 
EF, or in other w’onIs they will always be vertical,and the tuble.s 
G, H will move, parallel to tliemselves, and all points of tlieir 
surfaces will move through equal spaces, which will also be equal 
to those passed through by A and B. Consequently, if weights 
be ploceci .it any part, of the tables G, IT, tlieir virtual velocities 
will be equal to tlio.se of the jioints A P>; that is, they will be 
under the conditions of equilibrium of an ordiiiniy Iwlance; 
but, unlike the anus of a common balance, it does not matter on 
wbut. part of the table the weights are jJaced. 

Poinsot wa.s the first to give a Ml explanation of this balance, 
which he applied to his celebrated Theory of Couples, noticed 
under that head in E. C. vol. viii. col. 209. 

BALANCE OF TORSION. [Electrometer, E. C. vol. iii. 
col. 823 ; Torsion, E. C. vol. viii. col. 286.] 

BALANCE WHEEL, a contrivance in watches answering to 
the pendulum in clocks, the object being to regulate the Ijeats or 
jralsea of the machine, [HoROLOQT, E. 0. vol. iv, col. 716.] 


BALBUTIES, babbling, stammenng. 

BALCONY, originally a palciM or advanced tower over a 
gatehouse. At St. Bartholomew’s Priory, Smithfield, a glazed 
balcony, and at Westmin.ster in the aisle of the south nave a 
wooden one, communicated in each case with the superior’s 
lodge. The old anchorage or porch in the nnrtli choir aisle, of 
Durliam Cathedral m'us used as a balcony by the Prior to Jiear 
high mass, and approached by a flight of stops. At St. Albiurs 
a similar rai.se«l jilatfo^’m, in all likeliliood used for the same 
purpose, was discovered* op the south side of the choir. The 
prq/ecting oriel at Westminster Abbey aflbrded a convenient 
liulcony for viewing religious •und state ceremonies and pro- 
ce.ssion.s. 

BALDNESS, a los.s of liair, that may be tlie result of age, or 
of jieculiurity of coiistil.utiou in young and middle-aged persons, 
or of certain disease,s alfecting thii bulb of the hair [Skin, Dis¬ 
eases OF, E. C?. vol. vii. col. 5961. 

.BALEEN, tlie fishers’ name for whahiboiie. 

BALES. In nienhiindisi', a bah* of goods is a (dosely 
packeil mass wrap|>ed np in some kind of canvas; but it 
does not denote any particular wi-ight. Bah's of cotton, for 
exaiui>le, vary niudi in quantity ; and bem.e the custom at 
Livei]»ool of estimating imports and sales by bal(!s instead of by 
ewt.s. or tons is vagiu!, except to tho.se who know what, at any 
l»;xrt.icuhir time, is the auernt/e wi'ight of all the imjiorted bales. 
Ditfermit countri»‘s dilfer greatly in the quantity of cotton 
jme.ked in a bale. In recent years llie fignri's iuive been neai ly 
as follows:— 

Egyptian . . . 490 lb. per bfilc, 

Anicricun . . . . ‘IIO „ 

Surat .... 380 ,, 

Turkey . . . . 340 „ 

Urnira) .... 300 ,, 

■\Ve,st India . . . 180 „ 

Brtiziliiin . . . ICO „ 

The average of all the imports is believed to be about 400 lb. 
per bale. 

The packing of inamifactiued goods is a sjiecial trade in the 
north ; ruid powerful UK'ans ur<* adopted idv fastening the sheet- 
iron bands with which the bales are enerunpussed. Mr. Lucy, of 
Liverpool, lias ]»atentcd a contrivance for this jiurjawe alone. 
He iiilrodnoes a “ locking slide,” with tongue, shank, and cros.s- 
liead, so as to <*nabli! the band to be fastened and unfastened 
with facility. 

BALLAST. The laym- of gravel, sand, or brick-earth 'wliicli 
i.s laid on the surfat'c of a railway, and in which the sleepers 
caiTying the rails an* bedded, is termed ballast. Composed 
generally of im})ernieable materials, the earthworks of a railway 
are unsuited for the direct siij»port of the, perinaiient way. To bc'd 
the sleepers projierly tliere must he jii’ovided a material of great 
frictional sLibility, of considerable hardness and compressive 
.strength, easily jH'rmeahle by water, but capable of resisting 
disintegmtion either by water or frost. For this purpose a layer 
of broken stone or gravel is most siiLtabb*, or if notliing better is 
obtaiiiabh*, a layer of clean saml or burnt brick clay. The form 
given to the bullasl varies in dillerent circumstances. Oenerally 
in England it is simply laid on the surface of the earthworks, 
which has been <lressed to a slightly convex form to throw off 
the Avater. Sometimes the ballast is economi.sed by being laid 
in a shallow treiieli, in which case, however, unless the croas 
draiiKs are very nuinerous, the dimnage is Joss perfect than on 
the English systein. 

'Lhe ballast is laid in t wo layers ; the lower layer, on which 
the. stability of the sn])ersti uctiire depends, should have a thick¬ 
ness of 9 to 12 inches, if of broken stone or gravel on a tolerably 
permeable Bubstratuin, and a thickness of 12 to 18 inches if the 
substnitiuu is humid. If the ballast is sand, a thickness of 18 to 
24 inclu;s is required for the lower layer. The upjier layer, or 
boxing, AAdiicli serves for ] nicking up the sleepers, may nave a 
thickness of 6 to 9 inche.s. 

In naval arcliitecLure the tiTin Imllast is applied to the 
teinporaiy or 2><"rmanent loading id' a ship to increa.se her 
stability. Thus iiierc'aaut ships are ballasted with ^uvel when 
sailing without cargii. Some of the iron-clad ships are per¬ 
manently ballasted with iron concrete spread over the bottom of 
the hull. Water ballast, or water admitted between the skins 
of ships with double skins, is sometimes used for the same 
purpose. 

BALLAST; BALLAST HEAVING. When Ballast [E. C. 
voL i, coL 805] was published, the management of the ballast 
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dredged up from the bed of the Thames was vested in the 
Corporation of the Trinity House. A change has since token 
place. By the Act 27 & 28 Viet. cap. 113, it is now vested 
m the Commissioners of the Thames Conservancy, who are 
empowered to grant licences for taking ballast. Tlie licence 
states the part of the river from which the sand, gravel, or mud 
.may be token, with usually a limitation to a distance of not less 
than 100 yards from the nearest wharf, quay, or river-side. A 
charge of a few pence per cubic yard is mode, when the vessel 
is moored in the river, and something additional when it is 
within any of the docks. Tlie ballast must be dredged iij) into 
a lighter, and from tlience traiisfernul to tlie vessel; not dredged 
at once into the vessel. A vessel entering the Thimies in 
ballast, with a view to going out Avith cargo, must not iliscJiarge 
ballast into the Thames; a liglitci- must lie used, which is to 
discharge at spots named in th<i licence ; and f<»r periiiission to 
do tliis a fee, is payable. 

BallaM-kmving is the mec.hanioal work comiccied witli this 
transfer of ballast; a coarse, and ill-])aid labour. The men 
em])loyed at it are. mostly in tlui liaufla of tlui “ long shore ” 
publicans of Wnpping and the neighbourhood. These publi¬ 
cans have been in the habit of contracting with the captains 
of ships, to do the ballast-heaving for Ihem; the, ballast- 
lieavers linger about the ])ublic-huuses, waiting until work 
is given to them; and the, jmblLcans so manage that tin*, 
improvident labourers shall spend nearly all their earnings in 
drink. In 1843 an Act of Parliament wa.s passed to regulate 
and pi’otfici the eaniings of the coal-whip])ers in the Thames; 
and, after much agitation, an attempt was made ])y the ballast- 
heavers to obtain a similar protective statute in 1852. I’liis 
failed ; but tlui Trinity House for some yeai’s (Uideavoured to 
regulate tlie tralHc by naming a certain price which ought to be, 
paid for this kind of labour. All such artilicial inod(‘s of 
regidating the, Avages of adult men, hoAvever, naturally fall into 
abeyance after a time. 

Balloon pall. This old pastime, although now quite 
obsolete in England, is still ])raclised in some jiarls of Ireland, 
and is ]>layed Avitli a Avind <tr balloon ball- bence the <leri- 
vation of Llu' itu’ui. It precisely resembles tlie follu of the 
itomans— 

“Eolle (Iccct puorna bulcrc, fillc sene?..” 

JMautial, lib. Aiv. Epig 47. 

The game merely consists of two oi- mori- ])layers driving tin* 
Avind hall hack wards and forwards from one to another with the 
jialin of the hand, a round liolloAv bracer of wood or a cloth 
Avrajped round the hand being sonietinuis used to prob'ct the 
skin : in the, latter case the ball is struck Avitli tln^ closed list. 

BALLOON ; AEltONAlJ'l'K^S. Since the publicat ion of 
Baboon [E. (). vol. i. col. SO!)], much lias been <lone in enlarging 
the dimensions of machines for ascending into the atmosphere, 
and in adding modi an real a])])lianees of various kinds to them; 
but the jirobleiu of navigating a balloon in any jiredetermined 
direction remains unsolved. To use two of the technical ieriUR 
a])plied to tliis subject, e,\]Aeriiiients in afrontdllM luivc met 
Avith much success, tliose, in (imwinifirs Avitli very little. The 
belief is almost irresistible, in tlie minds of balloon inA’cntons, 
that balloon navigation Avill one day be established as a praetical 
Art. Some ])roJectm‘s }iav(M:onstriicted full-sized machines; a 
greater number have advanced no I'arther than models; a still 
greater number have limited themselves to designs and diagrams 
oil paper; Avhile. some have done nothing more than deseribe 
their ideas in Avords. Seve.ral years ago tliere Avas proposed a 
“Royal (Courier Company,” for tlu> commercial use of navigable 
balloons: then a “Eiiro^ieaii Aeronautic Soc.ii’ty,” to comlnet 
excursions from Tjondon to Paris, Berlin, and other ISuroju-an 
capitals, by a large aerial machine, culled the ‘ Eagle’; next an 
“.Aeronautic Association,” for applying acrostatic,s to geogra- 
pbieal exploration, “ to begin witli the ileserts of Africa.” Jbit 
all such echemes either died on paper, or failed completely when 
practicdlyiried. 

Numerous iiiventioiis have been brouglit forAvard for the 
navigation of aerial machines, whether balloons or not. Air- 
condensing syringes attached to balloons; little parachutes, like 
tho.se AVhich some kinds of ])bints employ to convey their seeds 
to a distance; a kind of donbJe wimlmill as a flying machine, to 
imitate the flight of ccrtaui inserts; small auxiliary balloons 
filled Awith condensed air, to regulate the a-scensivo force of a 
larger balloon filled with light gas; tractable balloons to be 
moved by steam; cylinders, globes, umbrellas, kites, sails, fans, 
tails, fins, wings, paddles, and propellers, have been suggested, 


over and over again, in numerous varieties of combination; but, 
as has been already said, a machine really fitted for aerial naviga¬ 
tion has never yet been produced. 

In 1865 a large and costly volume was published under a 
fanciful title—‘ Astra Castra: E^eriments and Adventures in 
the Atmosphere. By Hatton Tumor’; 4to. In this work 
Lieutenant Tumor gave a detailed account of almost everything 
that had heen done, dijwii to that date, to render ballooning 
useful. Descriptions and engravings of numerous conceits are 
presented; but it is impossible to glance at the 530 pages tif 
the volume without seeing that the practical results are quite 
disjiroportionate to the ingenuity displayed by those who have 
brouglit forward new schemes. 

In 1866 an “Aeronautical Society of (jreat Britain” was 
establisluMl, with the Duke of Argyle ns president, tlie Duke of 
Siitiierland and Lord H. (afterwards Earl) (Jrosvenor as vice- 
presidents, and Mr. Glaisher u.s treasurer. Mr. Glaisher, in Jiis 
aildre.ss at the first meeting, said that “A direct branch of 
enipiiry by the society Avould l‘o the department relating to the 
me.chaiiii!iil expedients anil inventions for facilitating aerial navi¬ 
gation, and obtaining or aiding a change of locality at the Avill 
of the aeronaut. Nearly all (contrivances for this purpose have 
hitherto failed, or have only been successful to a very limited 
extent. The chief cause of these failures lias been the utter 
al).sence of a correct theory of the action of surfaces at different 
velocities upon elastic and yielding media, and the requirements 
needed to obtain a power for a lever nj)on an unstable fulcrum.” 
The aim of the association, accordingly, has been the cneourage- 
mi nt of re.searches and experiments in aeinnantics or aerial 
navigation. Nothing of much v'alue has resulted, so far as concerns 
the jiractical end aimed at; but some interesting papei's and 
di.scn.s.siojis have touched on the mechanism and power of lligJit 
ill binls and insects, and the possible modes of imitating them. 
The us.sociation offered a prize of 100/. for the best invention of 
a steam engine, very small in size and light in weight, that 
might be used to give, horizontal motion to an aerial machine. 
An exhiliition Avas held at the Crystal Palace in 1868, of com- 
M*ting engines, and of models and diagrams relating to new 
lallooning sclumuss. Of iillcen engines presenti'd, twelve failed 
to meet the required conditions. Of the, oilier three, one by Mr. 
StringfelloAV gained the ])rize; the engine, boiler, ear, and pio- 
pelle.r (Avitliout fuel and AV'ater), weighed only 1C lbs.; and the 
e.onstruetion ultogetlier displayed innch ingenuity. But it only 
showed that a very light steam-engine might ]io8se.ss considerable 
]»0Aver; it left unsolved the iirobliuu Iioav to enable an aeroiifint 
to navigate a balloon or aerial machine, in a definite directi<»n 
despite, of Aviiid and eddies. 

In 18()7, Avhen the Internalional Exhibition was held at Paiis, 
ballooning Avas gi’catly in favour there. M. Eugene Godard, 
“aeronmit to the Emyieror,” ascended with M. Eiaimnarion, tlie. 
a.stronomer, and made many ascents with other persons, us VAell 
as alone. M. Nadur also made many asee-iits in the ‘Giant’ 
ballnon ; and brought foi’Avard new sclieiiies for aerial or flying 
macbiiics. Another French experimentalist in tlii.s art, M. Gitl'anl, 
inventor and patentee of the injector wdiicli has come so largely 
into use for steam-engines, had long devoted aportiou of his atten¬ 
tion to b.alloouing. So far lia.e.k as 1850, Avlien he. had just left, tha 
E(M)le Ce.ntnile, lie made an a.scent from the llippoilronu*. in 
a car HU.speuded from an elongated balloon: the car contain¬ 
ing a small steam-engine, and a screAv jiropeller. He caused 
liis aerial apparatus to execute, certain moA’ements; but the ililli- 
cnlty of bulaiic.ing and working the. mae.liiue was so great, l.liat 
lie. did not remain long in tlie air; and his descent was rapid and 
])erilous. M. Gitfard Avas one of those, who joined in the. aero¬ 
nautic disjdiiys of 1867 ; but it wa.s merely with a ciqitive ballooti 
of exceptionally laige dimensions, retained by a rope at a eertaiu 
height in the air, and then drawn down again. 

Ill 1860, the. largest balloon ever constructed was cxliibiteil at 
Ashburnlium Grounds, Chelsea. It was 1.20 feel liigli, made, 
of several layers of linen and muslin, cemented with liquid, 
indiariibber, and coated thickly Avitli varnish. Its superficial 
area was 3,000 square yards ; its capacity 420,000 cubic leet ; its 
weight 55 cAvts.; and its gores or strips were juit together by means 
of 2^ inile.s of sewing. When filled Avith hydrogen, its ascensive 
power was so great that a steam-engine of 120 linrse-power was 
employed to retain it captive, at a height of alumt 2,000 feet, 
through the medium of a strong cable. The first a.scent was 
made on the 3rd of May, 1869; Mr. Glaisher and twenty- 
seven other persons were in a large basket-car suspended from 
the balloon. Many such ascents were made; but as a commercial 
speculation, for purposes of exhibition, the affair altogether failed. 



223 


BALLOON. 


BALLOONS IN METEOROLOGY. 


224 


On the 28th of May, some misumnagemcnt of the apparatus 
led to the snappinf( of Ihe cable; the balloon escaped (the 
car being fortunately empty). It was re-ca]»tured in one of 
the midland counties ; but the disaster put an end to an enter¬ 
prise which had already entailed a seriems loss. 

The years 1870-71 have presented a striking proof of the fact 
that the art of navigating balloons is still an unsolved problem. 
Paris was comjdetely invested by the German armies on or about 
the 18th of Sej)tember; and from that day until the end of Janu¬ 
ary, 1871, the Parisians were nearly cut oil fi'om all coinnninica- 
ti on with the outer world. Balloons got out of Paris, carrying b.ag8 
of letters and a few passengers, (.larrii.-r pigeons, too, were sent 
off in the same way, in the hope tliat they might find their way 
back, bringinj^ autlientic news from Tours, Bordeaux, or some 
other part of France not occupied by the enemy. The Fnnich 
aiithonties would have given almost any aiutnint of money for a 
balloon that could be navigated into Paris; but no iu?ronaut 
could supply tlui want. For jiostal pmposes, the first balloon 
left Paris on the 23r<l of Septeml)er, carrying a bag of despatches 
from M. Jules Favre,. More tliaii tliiriy such balloons started 
in the next ten Aveeks, and a still larg(‘r numlH'r in later months. 
Some were made hy the brothers Godard, others by MM. Ymi 
and Dartois. The manulacturing ^wocesses Avere described in 
detail by M. Siinonin, in the ‘ Revue des Deux Moudes’ for 
December, 1870. Each halloou curried on an avenigc two 
passengers, 5 cAvt. of official dociinmiits .'ind open letters, and 
tAA'o caiTier-])igeon3 ; and jiearly all succeeded in passing over 
the heads of the Germans, reaching friendly hands in 8.afety. 
There was a r(»gular juocess ol jiholograpliy adopted, to reduce 
to the smallest space the messages conveyed back to Paris 
by the iiigeons brought out by the balloons. A card, written 
jis briefly as possible, Avas sent to a loe-al post-oflici*, say at 
Tours or Bordeaux, with one franc ] ire-postage. ;Many such 
cards Avere copied on a sheet of papei', micro-photognqhed, 
and transmithid by pigeon-post to Paris; hero tlu‘y Avere reail 
through a powerful inagnil'ying glass, cojiied in ])eii and ink, and 
transmitted to tlie persons to Avliorn they Averc* addressed. P.yun 
improvement afterwards introduced, the messages Ave.re set up in 
small type before being phot,ogra]ih(!d ; ami tlu' pliotograjili 
itself, containing a vast number of messages, occupied a piece, of 
paper 1^ by l.j; inches. The despatch Avas generally enclosed in 
a rpiill, which Avas then fastened to the centre feather of tlu! 
pigeon’s tail. The (|uill, Avlieti tliti bird arrived ,at Paris, Avas 
sent to the post-oflice (jilicial.s, avIio re-iirod need tin* messages 
legibly. The system Avas virtually a ]iigeun-post; but as the 
pigeons had all to be sent out preA’iously t’rom Paris by balloon, 
it might ef|ually Avell be. called balloon-po.st. Post-oflitu* onlers, 
up to 300 francs, Avere transmitted in a similar AA'ay. This 
ingenioufl system was gradually developed liy MiM. Jlamnont 
and Eteenackers, po.stal din'ctors .at Paris and Toni's, ami M. 
Lecoin, editor of tne ‘ Reforme Maritime.’ 

There Avas in addition, a contract Avith 1\IM. Godard, /rmv, 
for a service of large jiaper balloons, to cany post-cards only, 
without car, passengers, or jiigeons. Under the designation of 
hallom-librctf, they were; sent up only when the wind was deeJ- 
dedly in a favourable direction. A regular system of Avatcli for 
them was organised in the country districts; and wlieii any 
of them came, safely to land, it Avas transmitted to the nearest 
vmirCf who consigned the caj’d.s to tlm j/ost-office. M. Nadar’s 
larger balloons, tlie Indlons-Moutcs, Avere made of calico, coated 
Avith a vaniLsli of linseed oil and oxide of lead ; their cost avus 
about 200^. each; and the French jiostal aidhorities AV'ere glad to 
have them at that cost, to cjirry large hags of letters, on which a 
high rate of postage Avas charge.d. IVl. Tissandier left Paris in 
the CMe.de halloon before the end of September, and sncccieded iii 
lauding safely in Normandy, Avitli a mail of 20,tX)0 letters, esc.ap- 
ing several volleys of shot fired up by the enemy. M. Gambetla, 
one of the ministers of the Provisional Government, after waiting 
a week for a favourable wind, succeeded in e,scaping from Paris 
in the balloon Armand Barbes, Avith his secretary, the aeronaut 
M. Trichet, several carrier pigeons, ami an immense number of 
letters. Soon afttsrwards, Count de K4ratry hd't in the GoeWroy 
Cavaignac balloon. Another interesting venture was that of M. 
Janssen, the astronomer. In 1868 he had made valuable ob.ser- 
vations on the sun’s chromosphere, during a solar eclipse in India; 
in 1870 he wished to renew his observations in Aljfcria, during 
the eclipse of December 22nd; he was shut up in Paris as the 
time apjiroacbed, but was fortunately enabled to csc^ipe in a 
balloon, taking his instruments with him. Altogether, during 
the whole jieriod of the investment, there were nearly 2,600,000 
letters and post-cards safely transmitted from Paris by balloon, 


under circumstances which would not have permitted transmission 
by any other agency at present knoAi'n. 

BALLOONS IN METEOROLOGY. Observations made at 
various altitudijs in the atmosphere furnish data which arc of 
intere.«t in meteorology. The balloon enables the observer to 
collect such data without undergoing any fatiguing exertion, 
and by its means lu? can pass through the air so rapidly that the 
olwervations have almost the same value as if tney were 
made simultaneously ; and when doubts arise they can often 
be verified by repetition. Nearly a century ago, Benjamin 
Franklin recognised the importance of the balloon as a means of 
meteorological research ; but, until a C(jm]iaratively recent date, 
its value in that direction has not been sullicieniiy recognised. 
In ascending in a balloon very little inconvenience, from aimin- 
i.shed atmospheric pressure, is felt l)y the aiironaut at elevations 
bedoAV those of the highest niountaiiis. The discomfort, if any, is 
much less than A\a)uld be experienced in climbing to the same 
height on the side, of a mountain ; and the danger is but slight 
Avheti the balloon is managed by experiencc^d hands. Out of about 
fl.'ilM) balloon asccnt.s, tber(^ has been a lo.s.s of fifteen lives. The 
fii*st ascent for scieiitilic jiurposes Ava.s made by Robertson and 
Lhoiist, on the J8th July, 1803. They made the ascent at llain- 
bung, and the descent near Hanover. The halloon reached the 
height of 2.3 ,.'j2 () feet. Tlie temperaturi*, varied 1‘rom 08” F, on the 
grouiKl, to a minimum of 19*0'^ F. It avus found that at great 
lieight.s gla.ss and wax did not become electrical by friction ; a 
voltaic battery avus somewhat w(‘aker than on the ground (but the 
correctness oi'these obstirvatiuns may be doubted) ; sounds Avere 
le8.s audible than on the ground ; water boiled at a greatly re¬ 
duced tmnpcrature, and the sense of smell aams retained. Tlu'.se. 
results disjKilled many absurd notions Avliich had jirevaihid 
re.specting Avhat occurred at great heJghts. A second ascent v'as 
made by Jlobirison and Sacluirolf on the 14th August, 1803. 

It is not nee.essjiry to give an historieal ficcoimt of scientific 
a.s(’(‘nt.s, but Ave may notice? brielly the more important. 

On August 24, 1804, Gay-Lussac and Biot ascended from 
Paris, .and attained a lieight of 13,124 feet. On September 1(5, 
in the same year, Gay-Lns.sac ascended alone from Paris, pas.secl 
to near Dieppe*, reached an eleA’^ation of 23,000 feet, and brought 
down a specimen of the air from that lieight. In 1843, tlie 
British A.ssoeiation aiipoiii'.ed a balloon eoiiimittee, Avhich Avas 
re-appointed during siweral successive! yeap. On June 29, 
lHr)0, Barral and Bixio ascemled from i\iris, and re'ai'.hed a 
lie'ight of ]>r(»bably 30,000 feet. They aseiemeleel eigain on Jniy 27, 
attaining a luiight eif 23,000 fite'l. In 1852, Wed.sb madei four 
usceints in August, Octohei', ami November, anel eolloe*,ted the 
most important meie'eireileigical eib.sei'vatiems Avliick had, up to 
that lime, been maele in balleiems. The?.se ascents were made 
uiieler the ausjiices of the P>riti.sh Assex'.iation, Neixt, we e!einu‘ 
to the greui]) of ascciit.s maile, by Glaisher, Avhic.li have ymidiiex'd 
seuue valuuiile! sots of meti*orological obseri'ations in tliC! higher 
re*gioiis of the; air. Tlie fir.st a.scent Avas made July 17, 1862, 
anel others at inte^rvais until 1806. In 1869, several a.sce-nls 
Avere made to lie-ights eif ji fe'W thousand fe>et in the ‘Cayilive’ 
balloem. In 1867 and 1868, a number of aseieiits Avere made hy 
Flaniinarioii. On several oceiasiems he i’e?maine*el all night in his 
balhum at a great altitude!; and, on one! oexasion, July 14-1.5, 
he*. Avent freiiu Palis to a le*w mih’s be'.yeuid the Rhine, near 
Cologne. In 1867,1868, anel 1869, De Foinuedle ami TiKsaiidier 
also made seA^Tal ascents. Tlie ul.ijec.ts Avhich those eilweTA^ers 
jirimarily atteiiele!el to were to eletermiiie the law eif di.stril)ution 
eif he*at aiiel uejueous vapour in the vertical direclieui. Amongst 
the seconelary objects were tlm ceimparisem eif tlie aneroiel with 
the mercurial barometer ; the e.l''r‘,tric..al anel oxygenic condition 
of tlie air at dilferent hi'ights ; the intensity of the magnetic 
tbree; the phenemieiia of e-Joiuls ; the? foreu*, voiunie, and clirection 
of the winds ; seilar radiation, and various other atmospherical 
phenomena. 

From observatiems made on the side of mountains, it A\’as at 
one time gemerally admitted that the temperatui-e decreased 
uniformly from the grenmel upwards, at the rate of 1° F. for 
every 3(K) feet. In Gay-Lussac, s ascent on September 16,1804, 
the decline of temperature was from 82-' on the ground to 15” 
at 23,(XK) feet, whicli gives a rate of decrease of 1” for every 343 
feet. Gay-Lussac, however, noticed that there was some iiTe- 
Gularity in the rate of decrease, but tbouglit this might arise 
from Hie motion of the balloon. His conclusion was, that the 
temperature declined in some regular arithmetical proportion. 
Welsh’s conclusion was, that the temperature of the air decreases 
unifonnly Avith the height above the earth’s surface, until at a 
certain elevation, varying on different days, the decrease is ar- 
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tented, and within a space of 2000 and 3000 feet, the temperature 
remains nearly constant or even increases by a small amount, 
the regular diminution being afterwards resumed and generally 
maintained at a slightly less rapid ratio than in the lowest part 
of the atmosphere, and commencing at a higher temperature 
than would have existed but for this interruption. This inter¬ 
ruption is associated with a zone or stratum of high condensation 
of vapour, and is due to the heat developed in consequence 
of such condensation. In the second of the ascents made by 
Banal and Bixio, in 1850, a thick cloud was passed through. 
At 19,685 feet, and while still in the cloud, the temperature was 
-f-lh” F. Soon after they rose above the cloud, and at 23,127 feet 
the thermometer sank to —38'’ F. This obsenatiou is unique of 
its kind, but there is no reason to doubt its accuracy, since it 
was observed on two thiirmometers, and also by Aiugo after the 
ascent, on a minimum thermometer which had heon sealed up 
<luriiig the ascent. Arngo sugg(‘,ste(l that this rapid diminution 
oi' temperature arose from tlie evaporation going on at the np]>cr 
surface of the cloud. Eaival and Bixio suggest that large avejis 
of cold cloud may account for the sudden change.sof temperatim 
which sometimes occur ; and state lliat on the day of their ascent 
spells of sudden cold wei’e e,x])erii‘iiced in various localities, 
which, they believed, Aven*. coniM'cted vvitli cold clouds travelling 
from the north-east. (llnisher’s obser vations indicate that, niuler 
tin*, same coiulitions, th(*ri* is, as a general rule, a continuous 
deeline of temperature with increase of height; but that, 
■])racticully, the rate is so modified by variations in the condition 
of the air tliat it rarely, if ever, changes at a uniform rate 
througlioiit. It vaiies according to tin* amount of cloud present, 
the period of the day, llie s(*ason of tin*. yeai‘, the distrilmtion of 
tin* aqueous vapour, and the direction, force, and volume of the 
winds. The rate is most rapid and irregular near the earth's 
surface ; at great heiglits the A'arialion of teiiqxirature is less 
extei sive, so that there the rate approaches more nearly to uni¬ 
formity. From this it is clear tiiat no general statement Avill 
Xairly represent tin'- phenomena as observed in the, variouf 
jAscents ; hut, taking all the ohsc'rvations, it may Ixi stated tlial 
ti'ie decrease in the lirsi Jiuudri'd feet may he nothing, or it may 
he as miicii as Lb’ F. ; lliat iu the. tirst lOOO feet tlier 
mav he ikj diminution of teinjterature, or a decreas(M)f 8" <»i 
ll^o' ui'e greate.st, as a gimeral 

rule, when the. solar radiaticjii is at its maximum ; and the rate 
of (lec.’‘ease is slow'cst and most uiiifonn w lien the solar radiation 
is least, as at sunset and under a cloudy sky. In averaging the 
results (Al)tuiiied from oh-servations at all heights, (llaisher tinds 
that in tl'ie tirst Id(M) fi;et the temjierature decrease.^ 1" for every 
I(i2 feet, when the sky is clear ; whereas, when it is cloudy, an 
ascent of .’^23 feet is ivquired to obtain the same decrease. At 
23,000 feet under a cloudy sky, the rate is 1“ in every 1000 
feet; and u uder a clear sky, the rate is 1 '3'’ for the same distance. 
Between 29,000 and 30,0()o feet, and under a clt'ar sky, the de¬ 
crease is only '5'\ The ascents wei'c made at iliflerent seasons in 
the different years, Avhich, doubtless, partially accounts for the 
♦lifferences oh served in the average rate. Thus, the height at and 
u]) to which th e rate of decrease of 1" for every 300 feet holds good 
was 10,000 feet in 1864, 12,000 feet in 1863, and 14,(K)0 feet in 
1862. As may I le inferred from what has been stated, it frequently 
happens that apparently anomalous changes lake place. For 
exam]»le, on Jaiunary 12, 1864, the tenqierature was 41 on the. 
ground, and deci’eased slowly up to 1300 feet; then a warm 
current was pasi ted through, 4700 feet thick, which was every¬ 
where wanner ih'.an the air on tin*, grouml, and in jiarts w.as as 
much a.s 45®. Th is warm current Avas moving from the S. W., 
and is supposed ti) have been connected AAUth the Gulf Stream, 
and to have an imluence in raising the winter temperature of 
England. Again, on April G, 1861, the tenijierature Avns 45-6" 
on the earth, at wh ich it remained up to 300 feet, aud then de¬ 
creased to 33“ at 4 300 feet. From this lieight to 7500 feet 
W’as a warm current with a miniranin temperatuiv of about 40“ ; 
aliovo. this it gradiin By declined to 34“ at 8800 feet, again in¬ 
creasing to 37“ at 11,000 feet, Avliich te.iniicrature Avas first expe¬ 
rienced during the as cent at the level of 15(X) feet. In Flaiu- 
marion’s journey of jfurie 18, 1867, the balloon went W., from 
Baris to L’Aigle. At efiirting, the temperature was 50“ on the 
ground; at 2 a.m., it was 41“ at 4725 feet; at 3 a.m., it Avas 
61 *8“ at 1312 feet; and half an hour later, when he descended 
into a valley, it was the re only 42'8“. This confirms a remark 
made by Glaisher, that. in all probability the temperature might 
increase for a short dist anee above the ground at night. In a 
subseauent journey at : night, Flamraarion found that the air 
over the plateaux was w armer by several degrees than that in 
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the valley. Ills conclusion confirms the results arrivi'd ui in 
Glaisher. He says the decrease is more rapid with a line tliaii 
Avith an overcast sky ; it is more rapid near the surface than 
in the higher regions, in the evening than in the luumitifr, 
on hot days than on cold. Sometimes regions are met Aviili 
which are hotter or colder than the mean terniierature obsci*ved 
at the altitudes where they occuiv and whicii are attrilnitcd tn 
hot and cold winds. 

In 1804, Gay-Lussac and Biot Avere of opinion that the amount 
of aqueous vapour gradually dimiuishecl Avith the height. In 
1850, Ban’al and Bixio entered a cloud at about 8000 feet, hut 
had not penetrated through it at the gi'eatest height reached- 
viz., 23,000feet. This cloud Ava.s then at least 16,000 feet tliic.k. 
As already stated, Welsli concluded that there is a zom*, tin* 
height of wliich varies from time to time, in Avhich a<]neons 
va]H)ur is generally condensed. Glaisher arrives at the same 
result. With an oA^ercast sky tlie humidity is, on the average, 
almost uniform uji to about 6000 feet, the usual height of iJie 
cloud-plane; it th(*n suddenly tlecreuses, and gradually dimin¬ 
ishes uj) to the. greatest heights attained. With a clear sky the 
humidity incr»*ases from the ground up to 3000 or 4000 feet; at 
about .'iOOO feet it is the same .as on the ground, and above 
that it gradually iliminiHlies, hut in a somewhat irregular 
manner. At no height Ti;ached has the air been observed 
to be Avithout some moisture. The amount of moisture 
at the same height varii'S hourly, daily, aud Avith the season, 
and is often diilermit according to locality. Frequently, the 
amount of moisture dejtends upon the direction of the air-cur¬ 
rent. Occjisionally, the air is loaded with condensed vapours, 
as Avas illustrated in Glaisheris ascent of June 26, 1863. The 
morning Avas calm, and the sky wma of a deep blue, indicating 
the presence of hut little moisture. By noon the sky AA'as 
cloudy and sloriny-louking, and tl»e. wind blow strongly. At 
4()(K) ieet, the clonda Avere entered,- tlm Avind blowing W.S.W. 
After ascending some thousands of feet, the balloon emerged 
from the first cloud, but other clouds completely shut iu the 
sky above. At t.Avo miles high a fog Avas entered, and fine rain 
was hedng j>rec,i])iliite(l. A «lry fog Avas next passed through, 
aud next a AAa*t oiu*, above 12,000 feet. At 16,000 feet thei-e 
was a dry fog, and at 17,000 let^L a few gleams of sunshine Avere 
seen. Oth('r logs Avere passi.-d through, some dry aud some moist. 
At about 20,000 feet there Avas a clear sjiace, complottdy 
eiiYiroiietl Avilli clonds. At about four mih's high unmistukahle 
nimbi wen* seen. At 23,000 feet, some patches of faint blue 
sky AA'ere observed, tin* faintness of the colour indicating that 
th(*re Avas muc.h moisture even above that height. During 
the <h*sc.eni heavy rain Avas felt at 16,000 feet; Avhile, from 
14,000 to 9000 feet, tlic air was filled with spic-ulfu of ice. 
Below this the air Avas thick and misty. In the ascent of July 
21, 1803, the. earth Avas left in the midst of rain, Avhich extendeil 
U]) to 1200 feet; the u])per level of the rain-cloud was at 2800 
foot. On dcxscendiug to Avithin 800 feet of the earth, over the 
West India Docks, rain was seen falling on the earth, although 
none fell on the balloon, indicating that the rain originated at 
a loAV'er level. Facts of a similar nature are recorded by Flairi- 
marion, De Fonvielle, and Tissaudier. 

The <dwervution.s made on the eleidrical condition of tlie air 
traA^ersed by balloons have not led to any results, OAving iiiirlly 
to doubts as to the trustAA"onhiness of tlie experiments niiuh;, 
partly to theii-waiitof accordance. Gay-Lussac considered that 
the air Avas uegatiA'ely electrical, aud that its intensity increased 
with height. Glaisher’.s observations on July 17, 1862, indicated 
that the air Avas positively electrical, and that its intensity in- 
crea.'^ed with increase of heiglit. 

The attempts made to ascertain the intensity of the. niaguelic. 
force have been ehielly confined to ob.serAuitions on the luirizoiilal 
needle, which have been attended with much difficulty owing 
to the gyratory inoA’^ement of the balloon. Gay-Lussac fouinl 
that the mean duration of thirty oscillations was 42 seconds, and 
that, consequently, the magnetic inteu.sity was alike on the. earth 
and at all heights reached above it. lie, liowever, took no ac¬ 
count of the temperature of the magnetic needle, Avliich is known 
to have an influence on its oscillations. Glaisher's experiments 
on this point were not decisive; but he concludes that the dura¬ 
tion of one oscillation is soraeAvhat longer at great heights than 
on the earth. Thus, on July 17,18G2, a vibration, at Wolver¬ 
hampton, lasted 1‘411 second; at 20,244 feet it lusted l'D36 
second. Again, on August 18, 1862, a vibration on the ground 
lasted 1'586 second; at 11,000 feet, 1*590 second. 

Most of the observers found two or more currents of air blow¬ 
ing in various directions. Sometimes as many as four or five cur- 
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rents were passed through, the thickness and force of which varied 
greatly. Flamnxarion, however, supposes that tlie existence of 
more than one current is rare, and that when two laycra of cloud 
appear to travel in opposite dircjctions, it is generally owing to 
one layer travelling faster tlian the other. He- has made several 
long journeys, ami in all of them he found that the route fol¬ 
lowed hy the balloon was a curve. Thus on June 23, 1867, he 
first started soiitli, /ind, without leaving the air-current, gnidiially 
veered round to fc*.W. 

Balloons usiiuUy Iravol much faster ihmi the rate of the wind, 
as indicated hy Robinson's anemometer ne/ir the surface. In¬ 
stances abound ; but we need only cite one or two. On April 
18, 1863, Glaishei* left the Crystal Palace, near London, at Ih. 
IGni. r.M., ttiid descended at 2h. 4Gui. the rate of transit 
being 30 miles an hour. Uoljinson’s ajicirmincter at (Ireeiiwicb 
registenid loss than tAV(j miles an lioiu*. On S(‘j>teml)er 2f>, IHG-1, 
the baUooii travelled 1)5 miles fioni Wolveiiiainjxtoii, while the 
anemumeter only registered 33 miles. On January 12, J8G5, 
the halloon went 70 miles from Woolwich, while the unenio- 
m.etcr at Grecnw’ich jvgistered (i miles ordy. Occasionally the 
balloon rate and the amMinaneter indication nearly coincide*. 

There are other points coj)necte<| with meteorology which have 
been studied by the aid of the balloon, such as local clouds 
and mists, halos, miragi's (sometimes the sea has Immmi seen hy 
an observer at 0,000 feet above tin; gnjiiml roflect»*<l on tlie 
clouds above him), tlu! conveigeiice ol' uii-currents tow'ards areas 
of low barometric depression, tin; formation of hail, j-ain, and 
snow, and the development of electrical storms. Many of the 
phenomena of the .sky uHbrd abundant scoJH^ for ]»ic.i.uresque 
description, of Avhich the best writers have availed themselves. 

(Qlaislier, FluTumarion, T)e Fonvielle, and 'rissaudiei-, TnurU 
in the Air, 1871 ; VAidAxer, Brituh Association Reports for 1KG2, 
1863, 1864, 1860,1866, and 1860 ; (hiy-Lnssac and Yt\o\,J(ynru((l 
de Physique, lix. (1804) ; Barral and Bixio, Anmutin'. MHeoro- 
logique de France, vol. for 1801 ; AVelsb, PhU. Trans. 1803.) 

BALLOONS IN WAR. Balloons have lie(!Ti repeatedly pro¬ 
posed as adjuncts loan anny, and have been freciucntly used for 
that purpose. 

Some persons have even proposxsl that they should he- use<l to 
carry shells up into the air, hover over eitlu'r an army or a be¬ 
sieged town, and dro]) them on the heads of the troo])s, or on the 
magazines. A very small amount of calculation has, how'ever, 
demonstrated that tlie weights to h»i lifted were too great, that 
it was impossible t(j arrange that the. balloon should pass over 
the ijluco re(]uired, uiid, above all, that the shells could l»e thrown 
from mortars, in greater numbers, witli gi-eater m’.curacy, and far 
less cost. Leaving, then, such ])roj)osals, and dealing only willi 
balloons as means of raising individuals to a certain height so 
as to allow them to obtain clear and distinct views of what is 
passing around them, we find that the French, the original in¬ 
ventors of balloons, were the first who applied llieui to military 
purposes. They were first u.sed in 1794, when the Freiicli in¬ 
vaded Belgium, there being no less tJiaii Jour balloons attached 
to the army. The balloons a2)jiear to Jiave been of some use in 
giving information of the imivenients of the Austrians, Imt their 
value apjiears to have been questionable, as the Em])eror 
Napoleon 1., who eagerly sought every means to make his army 
eflicient, never used them. Balloons w'ere used by tlu* Freneh 
during the Italian w'ar of 18.59, and some nsel'ul inl'onnation was 
obtained hy their agency ju-ior to tlie battle, of Solferino. They 
were again iLsed during the American war by the Northern 
annies. 

There can he no doulit that balloons, if they are, judiciously 
employed, must he of great utility. Om* or two ]»eTsons raise-d 
ill the car of a balloon can overlook an imimaise extent of 
eouiitiy', and, by taking up a small telegraph instniment attached 
to a wire. i)assing uji one oJ t he guys, evi*.ry movement of a 
hostile force can lie communicated as soon as it is made. 

The great dilfieulty to be contended w'ith is supplying gas 
when wanted. In the neighbourhood of towuis this can be 
readily done by means of coal gas, and a balloon so filled will 
remain in worldng order, i-eady to ascend, for nearly a fort¬ 
night, being easily moved from jdace to i)lace hy ropes held by 
men inarching, and drawing the balloon along. 

In the field, balloons mu.st he tilled wfith hydrogen, whicli, 
while it possesses far greater lightness than coal gas, has the 
fault that it is much more suhth*, and can he 1‘etained within 
the bag for a far shorter period. If 1) be the difiusive power of 
coal gas, and d that of hydrogen gas,— 

D : d : i V-0G9 : VAb 
: ; 1 ‘ : 2 - 627 . 


or the diffusive power of hydrogen is more than 2J times as 
great as that of coal gas. 

A balloon fit for military purposes must not be too lame. 
The following is a calcidation of the buoyancy requisite for 
such a balloon :— 

Two guy ropes, 550 feet long, 1-inch wire rope . 184 lbs. 

Two men, 160 lbs. each.. 

Silk bag of balloon. 

Car net-work.1*"' 

Instruments. 

Total weight to bo raised . . . 700 

Now a balloon 28 feet in iliaiueter will contain about 11,4.94 
cubic feet of gas, and if iniluted with hydrogen gas, jith tho 
wi'ight of tlu* air, tlie ascending power of the balloon will lie 
718 Ihs., or 18 lbs. in exce.ss oi' the weight. Such a slight dil- 
ference will only c.arry a balloon up in very calm weather. 

Two methods of filling balloons in the field with hydi*ogen 
gas liave been jirojiosed ami used. First hy passing steam over red 
hot iron turnings. This method is that used hy the French ; it 
is simple, easily adopted in the iield, and in 3 hours a balloon 
may he filled with gas, ami ready lor use. An inqnoveinent on 
this method has been suggested, of passing the steam over 
heated chaivoal. M. Deville, in the ‘ Annales de Chimie ct de 
Physique,' has stuU*d that lie obtained a gas consisting oJ 

11 — 1)3-2 voLs. 

(.T) -- 40-3 

CO3 - 6-5 

Steam passed over coke heated red hot will give a gas con- 
.sistiiig of 

II — 81 -6 vol. 

CO — 8-4 

CO 2 — 10 

Either of these gases, jiassed over lime to get rid of the c av- 
honic acid gas, is well suited for balloon puiposcs. The sec'jud 
method, that by means of sulphuric acid acting on zinc or Vron, 
is perhaps «*v«;u more rapid. But the sulphuric acid is di'Jicult 
to obtidn in the field, and dangerous to carry. The whol.c of a 
halloou apparatus would require alioiit three waggons tij carry 
it. Beceiitly the French liavi* used balloons to coiru'Aunicali* 
between Parin, wIh'.u blockaded by the Prussians, and the pro- 
viiiw's. Thejic balloons were, on the wdiole, very successful, 
ind»*ed for many iveeks th(‘y were the sole means of commiini- 
ention; some of tliem were eauied far away, oven ro Norway, 
England, out to sea, ami into Belgium, but most s acceeded in 
getting tlieir freight safely huidecl. Doubtless in future wars 
balloons will ])lay an inquutant part. But their j dace ap^jears 
to he rather to aid the attack or defence of a fortified jiosition 
than as an adjunct to an army on the line of aiarch. (/h-o- 
fcssionol pa/H'.rs of the din'jis of Rmjal Finjineers.) 

BATjLO'rrrEJ^EN'r, a name given by accouchei a*s to one of the 
signs of pregnancy. 

PALM, a wmtniction of balsam, a term iqeplietl to several 
j)opulai* drinks uml medicines dei*med to be sou tiling, softening, 
or lu'aling. 

BALSAM OF PETlt^ Mr. 11 anbury has < :ommunicated to 
tlu* Pharnnuseutical Sociidy a few facts eoni;eri ling tlie i)re.])ara- 
tion of this Itulsam for the nuirket. It is n lostly obtained in 
the territory of Sonsouh'j, in the State of Ian Salvador. In 
the dry seaso>ii after N»)ve.niber, the trees are beaten mth clubs 
to loosen the Iturk; liglited torches are iipp’ Jed all round, and 
the heat altera time causes the bark to se])ar ate. Hags, wrapped 
j-ouiiil the ti-ecv become soaked with the ha Isam which exudes; 
they ai-e boiled in water, to wash out the h alsam ; and the pro¬ 
cess is renewed so long as the dry weather If lats. The balsam falls 
to the bottom of the vessel in which the nags are boiled as a 
blackish sulistance ; it is ]mrified by kei Jpfing it melted many 
days, with frequent skimming. Tlie tree ;i*eelds for thirty yearn 
successively, and then, after renminiiig s ix years fallow, yields 
again. A finer kind is extracted from tioe i»0(l8 and flowers. 
Tribute uswl^ formerly to be paid in Per a b: balsam, packed in 
jara shoj^d like a bird. 

bambino, Italian, a little boy; in representation of 

the Saviour as an infant in swaddlii ig .clothes, lying in the 
manger and -watched hy angels, which forms a frequent altar- 
piece in Italian churches. The term i js also applied to the wax 
figures of the infant Saviour on a h ed of straw, exhibited in 
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Roman Catliolir, churches, and occasionally in private houses, at 

Christmas. ,. , , tx i 

BAMBOOCIATE, the term hy which the Italians desimated 
fthe representations of vi|^ta{Te festivals, village mern’-makings, 
itmd similar scenes of country life, which acquired sudden popu¬ 
larity ill the early part of the 17th century. The term was 
■roininoiily adopted by art-critics, and extended to tavern acenei, 
I’iiirs, drinking bouts, and generally to subjects of vulgar rai^h 
and rusticity such as ai'e associated with the names of Teniers 
and Ostade. It is said to have been derive<l from Peter deLaer, 
who, whilst living at Rome, painted drolleries of this class with 
great success, and who was known as Jiambnedo^ from the sim¬ 
plicity and rusticity of his manners, not, as is usually said, from 
iois personal dofoniiity: but Do Laer was more probably named 
'Bamboecio from the cluiracter of his pictun^s, as we know lat(T 
■painters in the same line were called Ramhocciate. 

BAMBOO. The l»amboo reeds or canes are cut in such 
large quantities in some of the West India Islands, that tlu; 
exjiortH from Jamaica alone are valued at l.')(),()()0^. annmiU}'. 
They used to occupy so much bulk, that captains of ships 
disliked them as cargo, the shi]) not sinking deep enough in the 
water ; but such ol‘ tlieni as a,ic to be used in the state of libr(‘, 
for pai>er-inakiiig and other purposes, arc now crushed between 
mi II-rollers, and then screwed in a press, to j^ack closely. In 
their original state as hollow canes, bnmboos are -made use of 
ibr pipes, tubes, Avalking-sticks, umbrella-handles, tobacco-pipiss 
&c.; also for wicker-work and mats, Mr. Saulter has taken out 
a patent for a new mode of pi'eparing bamboo iibre. Ho cuts 
away the knots and joints ; severs the bamboo,s into strips liy 
means of shaip knives ; cuts away the rough and coarse portion 
near the lower end; boils for (dglit or ten hours in mustic 
alkali, to loosen tlie siliceous and gummy matter; presses the 
mass while hot, to expel as much as possible of thest', impuri- 
H.ies; boils in weaker alkali for three hours, and in soap and 
’wat(T for two hours ; washes lu hot water; dries; and then 
hc'chles and cards the fibre. Among otJier jauposes it is pro¬ 
posed to employ the fibre to maki* flo(jk Ibr j)a|.>er-liaTigings. 

BANDROLL, the small streamer fixetl at llic toj> of a mast; 
th(^ pennon or banner near the head of a laiice. Tu lu*raldry, 
the little streamer iixed directly uiuhir the crook of a liishop’s 
erozier, ami folded around tin* stall'. In architecture, the. in¬ 
scribed fillet, garter, or flat and folded baiul lre(|uen1ly intro- 
duccid in Renaissance buildings. 

BANDS, the liiniii pendants from the. nc(!k worn us a part of 
the clerical, legal, and academic costume. The clerical hands 
sire thought to be a relic of the arnux, a covering for the head 
•and neck worn in tlu‘, Kith century by priissts, whilst celebrating 
service; but they most resemble, and are at least the immediate 
descendants of, the small hands worn by Puritan divines, and ; 
known as Genev.a bands. Tin; long bands worn by barristers , 
and other civilians, at the universities and elsewliere on occa¬ 
sions of ceremony, appear to be merely vestiges of the rutf or 
collar and falling bauds ordinarily worn by gentlemen in the time 
of the Stuarts, llie bands worn by tlu; ecclesiastics of France 
and Italy are black with a narrow white border, or tslging. 
BANDS [Beltino, E. G. S.J. 

BANDS; BELTS (Materials of). The bands or belts em¬ 
ployed in transmiltiiig motion from one machine to another, or 
from one part to another of the same machine, are mostly made 
of leather. The best kinds are of English ox-hide, cut out from 
the soundest part, called the butt, and slowly tanned for twelve or 
eighteen months with oak hark. The leather is curried, dressed, 
and stretched, until it becomes veir firm and tough, and yet 
supple. For small bands, *3 to ] iueh in thickneas, one layer of 
leather sufllces; the pieces being joined together by fejilher- 
edged splices, cemented, and sewed. For stronger puiposea, two el¬ 
even three thicknesses of leather are employed, cemented, and 
sewed along the whole length. The sewing is sometimes effected 
by means of strong waxed hempen thread, sometimes by strips 
of alum-dressed hide. Messrs, llephum, the tanners, of Ber¬ 
mondsey, prepare double belts of great strength and suppleness 
with one layer of well-tanned leather and the other of corru¬ 
gated untaniied hide; the two layers are machine-sewed with 
copper or galvanised-iron wire. As leather hands sometimes 
curl or twist into zigzag form, owing to the strip of leather being 
thicker on one edge than the other, Messrs. Hitchcock, of Ipswich, 
patented in 1866 a plan for preventing this, by a re-adjustment 
or re-arrangement of different lengths of leather. Mr. Winter, 
of Leeds, patented in 1870 a mode of manufacturing metallic 
bands, the clinging of which to the drams of machines is en¬ 
sured by projecting studs. These studs are produced by 


passing the strip of sheet metal which is to forrri the band 
between two rollers, one smooth and the other indented at 
regular intervals. 

Although leather is still considered better than any other 
material for belts, gutta-percha, india-rubber, and certain woven 
tissues oi-e also used, especially in America. A New York india- 
rubber company liave lately inade a band 4 feet wide, .320 feet 
long, and weighing 3,600 lbs.; it Wiis to be used as a grain-ele¬ 
vator, at one of the great granaries at Cliicago. 

BANG, an intoxicating preparation made from the large 
leaves and capsules of the Cannabis ImJica, or Indian hemp. 

BANK-NOTE MANUF^GITIRE [E. C. vol. i. col 860], 
The additions necessary to tJie aliove article may lie treated 
under four headings— Hu/i/i: of KiKjlaiul; Bank of Ireland; Barde 
'if France; (dher Ban h. 

Bunk of Fmjland. No impoiiaut change lias recently taken 
place in the jn-oduction of the notes issued by this great esta¬ 
blishment. Minor changes in detail there may have been, in 
device, engraving, ink, or printing; but the Bank directors 
adhere in principle to the plan adopted by them several years 
ago. Surface-printing or block-printing is employed; a ijlute 
being engravi'd in the first instance, an electrotype cast taken 
rom the plate, and the printing being effected from the cast or 
•lock. The surlace is inker!, as in letter-press printing, not the 
-.avities or lines sunk below it. Unlike bank-notes generally, 
Jiose of the Bank of England depend for tlieir security against 
miiation on the paper more tliaii on any other precautionary 
arrangement. The paper itself is most peculiar. Not only is it 
very thin in relation to its strength and toughness; but it has 
i crispness, rustling, crackling, or crepitation quite its own: inso- 
nuch that a jierson experienced in these matters can tell a Bank 
if England note from any other by simply handling it without 
looking at it. 3’hen, again, the water-mark is as peculiar as the 
/api;r; it is intricati- in jjattern and kind; and no jiersons 
ivluitever, under liability to very lieavy penalties imposed by 
ipecial Act of Parliament, may put such water-mark into any 
lapei- ex(‘.ept for Bank of Kngbiiul notes. Even without this 
safeguard, the mark would bis dillicult for a paper-maker to 
imilaU-, seeing that, besides words and wavy lines, there are 
lymbobs eiiibarrasaiug for any but the Bank aiithontics to make 
>ul. A third point is, that thi; rough edgi-s of the note are 
[leculiar. Each sheet of paper is made as a long strip ; it is cut 
across the middle ; each half, for one note, has therefore thriii* 
rough edges and one smooth or cut edge; and these rough lulges, 
jailed “ natural ” <>(lgos, have marked singularities of appearance 
in a Bank of England note. Lastly, these notes are never 
allowed to gid old, so far as the diri-etors can prevent it. A 
•lote is never re-issued. If a new note, reiseived at the Bank, is 
•aid in again on the same day, it is cancelled j its fate is duly 
Rcorded in cerbiin hooks, hut. the note itself is never again seen 
•y the public. If a note, received at the Bank, is presented iin- 
iiediately in exchange for gobl at another counter in the Bank, it 
will ill like inanniii- lie. at once (vancelled. By this course, Bank 
)f Englaml notes are, on an average, newer, cleaner, and crispea- 
han tliose of any other establishment, and in a better condition 
for examination to test their goodness. True, the directors! incur 
i great expense by this constant ])roce8S of reprinting ; but. it is 
me of their safeguards against forgery, and they do not gi’udge 
he cost. According to a return ordi;rcd by the House ol 
Oomraona in 18(50, it apjicars that the bank-notes issued 
every week to the public amount in aggregate value to about 
24,600,(KK)^., the denoniinatioua varying from 61. to lOOOl. 3he 

f irinting, now as lieretofoi-e, is conducted within the walls of the 
Kuik, under stringent regulations. 

Bank of Ireland. Machinery of a beautilul kind, construrlcd 
by Mr. Grubb, is employed for printing the Bank of Ireland 
notes—on the plate method, not the block or surface mctlioil. 
The plan of steel-plate engraving is adopted, as invented by 
Messrs. Perkins and Heath, bui with certain modificat ions by 
Mr. Grubb, who Las for many years been engineer to the esta¬ 
blishment. Borne of the machines employed engrave the plates 
by pressure from the steel rollers, with special provisions lor 
re-engraving or rather renewing the plates when partially worn. 
The printing-machine is for the most part automatic, inking its 
own roUers and plates, removing most of the surplus ink Irum 
the plates, and printing; hand-labour being required only to 
wipe the inked plates quite clean, and to place and remove the 
sheets of paper. From a description by Mr. Grubb himself, 
read before tlie Institution of Mechanical Engineers, it appeaiv 
that the central part of the machine is a horizontal polygonal 
cyliiider, the polygon having twenty sides. Ten of these sides 
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are occiijjiud by ten facsiinilo copicB of the plate, all exactly 
alike, and all firmly aecured. Bonoath the polygon are tlie ink 
resiTV’oirs and inking wllerH. These rollers are made of a 
number of discs of woollen cloth, screwed up tightly on a spindle, 
and tunicd smooth in a lathe, presenting a peculiarly elastic and 
durable surface. Above the j)olygon is a press, for bringing 
down a pressui’e of about three tons on each plate in turn ; 
while opposite one side of the polygon is a kincl of scraper for 
removing the greater part of the superlluous ink. The jiolygon 
lakes lot) seconds in making one complete revolution on ilJj 
axis, viz. eight seconds for the printing of (fach plate, and two for 
the movement or partiid lotation between each two ])rinting.s. 
While one plate is being printed, another is receiving its supply 
of ink, and a third is being scraped. The whole affair is, in 
sliort, a highly-finished example of machine-wrought steel-plate 
printing. 

Bank of France. M. Maxiine du (>Vm]) gave a detailed accoimt 
of the production of Bank of France mjtcs, in tin; ‘ Revue des 
Deux MondeSj’in 1869. The eslaljlisljment depends on many 
dillerent kinds of safeguard to defeat the forgers. The paper is 
made near Coulonimiers, in a mill aiipropriated to that express 
purpose; a commissioner, representing I Ikj Bank, being constantly 
on the premises. It is made by hand, in small sheets, for one 
note each. Tlio notes bear a water-mark, Avhicli is changed in 
accoixlance with a certain system. Every she(it of i)uper i.s closely 
fixamiiied, in regard to dinumsinns, strength, and purity ; if any 
defects appeal’, it is consigned to the })iilj>vat. The perfect 
sheets are packed, locked in iron boxes, sealed, and transmitted 
to the. Bank of J'^rance at PiU-is. At the Bank, the sheets are 
again examined, and packed in a larger iron box, the two keys 
of which are kept by two of the higher ollicials. When notes 
are to be printed, an ecpiivalent number of sheets are given out, 
under a rigorous system of voucliers. The plates for printing 
fire elaborate. Tlie steel plate for the 1000-fnmc note took 
M. Barre three years to engrave; while that for the lOO-fraiic 
note is said to have occupied a still longer time. The printing 
is not done from the steel jdute, but from electrotype.s, w’hich 
can be taken from it in any number, and each of which yields 
r)0,00() good inipresaions. This is fur tlie l()(U)-franc notes ; for 
those of lower denominations, jihotograpliy and electrogi’apliy 
are both brought into requisition, yue.li a combination of pro¬ 
cesses as this is certainly highly scientific, seeing that an elabo¬ 
rate design is drawn on a large scale ; a photograph is taken on 
fi smaller scale, the proper size for the note ; a plate is engraved 
from this photograph ; electroty]>e casts are obtained fnim the 
plate ; and iiniues.sions are taaen from the ca.st8. When the 
photographic jdun was adopted, it was found that the black ink 
lormerly employed permitted tlie lorgcrs to curry on their 
nefarious work too ea.sily; thereupon a blue ink was introduced, 
which renders imitation more ditlicnilt. In regard to this and 
other matters, the scientilic chemist to the establishineiit is 
filways on the. watch for new di.scovcries .and inventions, in order 
either to anticipate the forgers or to ih’tect their attempts. As 
another safeguard against forgery, the Bank of Fiance adopts an 
elaborate system of letters, numbers, and symbols. The iiotiis 
are i.ssued in groujis or alphabets of 20,000 each, «’.omprising 25 
sub-groups in each groiqi; and tlie various engraved synihol.s 
denote the group, the sub-group, the nuinher in the Hnh-grou]>, 
and tlie total number of notes of that particular denomination 
which liave been i.s.sued since a particular date, knoim only to 
the autlioi'ities. Every note dilfers from every other, not merely 
in one point, hut in two or more. The printing is done by 
steam-worked presses. A self-acting registering macliiiie, dis¬ 
tinct from the press, prints the variable numbers on the notes, 
changing the digits after every impression. The life of a French 
note is much longer than that of a Bank of England note, 
seeing that the note is not cancelled until much softened, 
crumpletl, tnrnisliiul, un<l torn ; it is examined, however, every 
time it is paid out again or re-issue<l, to see that it is valid even 
though worn. The French occasionally go as high as notes for 
6000 francs each (200/.); but their usual denominations are 
1000, 600, 100, and 50 francs, ccpiivalent respectively to 40/., 
20/., 4/., and 21. —much lower, therefore, than those of the Bank 
of England. 

Other Batiks. The Government banks other than the above 
tlirce, and the various banking companies and private firms, now 
adopt so large a variety of processes in printing their notes, that 
it would be no easy matter to enumerate them all. Surface or 
type prill ling, or4inary copper or steel-plate printing, photo- 
OTajthy, electrotype, zincography, plain lithography, chromo- 
Jithograpliy, photo-lithography—aU are employed, in numerous 


' varieties of combination. The firms which manufacture the 
notes for most of the State banks, and for all tliose belonging to 
companies and private firms, are constantly on the alert. They 
avail themselves of the new discoveries in chemistry, voltaic 
electricity, and photography; they stiftiy all new inventions in 
regard to ink and iiajier; they design, new patterns or devices 
marvellous in elaboration; they combine machine-engraving 
with hand-engraving ; and the printing is eflecttid by the aid of 
presses more and more. ih'Iicatc in their action. If a note is 
su.'spected of being forged, the engraver or printer always wishes 
for an opportunity to examine it at once, lhat he may oppose 
honest science to ili.slionest. Dilliculties there would be, arising 
in part from distrust; hut if an International Exhibition could 
iisplay specimens of all the bank-notes in the world, the collec¬ 
tion would ibrm a most interesting exemplar of the degree of 
perfection to wliich this particulai’ branch of manufacture has 
advanced. 

Notwithstanding the diversity of the processes, however, 
they virtually grouj) tliemsidviis round two centres, well repre¬ 
sented in the ojMTations ol' the only two firms in this country 
which are specially devoted to the bank-note manufacture. 
Messrs. Perkins and Heath continue to be the great producers of 

igraved-plat(^ notes. As described iu the article already cited, 
a steel jdate is engraved ; the device is transferred in relief to a 
steel roller, by intense rolling pressure; this roller indents or 
engrave.^ another steel plate, also by rolling pressure ; and tliii 
notes are printed by (what is commonly known as) the copper- 
jdate jirocess. Greater variety of jjnicesses is adopted by Messis. 
Bradbury and Wilkinson. One, called acieratje, patented by the 
firm, i.s A'ery nunarkable. |AciiiRAGE, E. 0. fci. col. 29.J A 
matrix or cast in gntta jiercha is taken from an engraved plate j 
ail electrotype in pure cupper is taken from the matrix ; and an 
exquisitely thin film of iron or steel is deposited upon this elec- 
trotyj)e. The coj>per would soon wear away, if printed from ; 
but the acierayc Jiartleiis tlie surl’ace to such a degree that a large 
number of imjiressions can he taken ; and as the steel or iron 
film is laisily removed by the action of certain solutions, and 
easily re.newcd by a re-dijjjdiig in the, galvanic trough, the 
niiuilier of notes tluil can be jiriiited from one plate, without, 
re-engraving, is almost iinliiiiiled. AnotluT special jirocess is 
connected with ct)lour jn’intiiig. Forgers, by means of pliotu- 
grajdiy, can make close imitations of notes printed in one 
colour; hut Messrs. Bradbury and Wilkinson, by a curious inter¬ 
lacing of two devices, one juinled in red and one in green, each 
overlapping and combining with the otlier, produce results 
which jdiotograjdiy in its present state cannot touch. The 
engi’uving and jointing inacJiines eiajjloyed are delicate ami 
costly; and, without them, forgm-s could do but little. Tlie various 
other j»roc.e.s.scs adopted are such as have already been noticed. 

BANKERS, LAW OF, IN RELATION TO THEIR UUS- 
TOMERy. Banker.s, upon the receijit of money deposited with 
tliem by their cusloiners, become, in virtue of this, debtors tt» 
the dejiositors, and Injuml besides by a sujieradded contract to 
repay llie money in hand as and -when it shall be demanded or 
ordered by the cheques of the customer. This double relation 
in law is followed with corresponding consequences. For if 
money dejiositell witli a hanker be left in his hands for six years, 
without ]»ayment of interest or other acknowledgment of the debt 
iliiring all that lime by the banker, tiie customer, at the end 
of thi.s 2:)eriod, in virtue of the IStatute of Limitations, loses his 
right of recovery, and the banker ciftises to be liable for it on 
his customer’s cheijues. On the otlier hand, if within the period 
of six years the banker, with money enough belonging to the 
customer in his hands, dishonours the customer’s cheque ujioii 
jiresentation at ilie bank within banking hours, the haiikca- 
thereby commits a breach of contract wliicli may be visited by 
a jury with damages to a very serious amount in case they should 
think the inconvenience to the cu.stomer great, or the injury to 
hi.s credit considerable. 

Until the money is duly demanded by the customer, the 
banker is in the meantime entitled, by the custom and law of 
hankers, to make what use he jileases of it, and to retain, as his 
own, any profit which he may acijuire by the use of it. TJie 
consideration to the customer in return for these advantages to 
the banker is in most instances the safe custody of his money, 
and llie faitliful repayment of it on demand. Generally in Scot¬ 
land, and in some banks in England, interest also at a low rate 
is allowed. 

It very seriously concerns a banker to be vigilant in his exami¬ 
nation of drafts jiresented at the counter for pay ment. If he pay a 
cheque which puiports to be drawn by a customer, and is a forged 
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instrument, no matter how closely it resemhles the genniiii 
signature, he pays it in his own wrong, and must hear the loss. 
He is bound to ^ow his customer’s handwriting. If the cheque, 
though genuine, has been tampered with, say, by increasing the 
amount for which it was drawn, the banker ought to refuse to 
pay it at all; and if he pays upon it more than tlm sum for which 
]t was issued, to that extent at least he must be tlio loser. To 
this, however, there is an exe(,‘ption. For if the customer has 
contidbuted to the success of the Jraud by so careh'ssly drawing 
his cheque as to admit of tlie insertion of figures and words, it is 
he, and not the banker, that must bear the loss consequent upon 
the deception. 

It is only his customer’s handwriting that u banker is obliged 
to have regard to in paying clieques. \VJien the law was altered 
to allow of cheques being di’awii to order, it also provided that if 
the cheque so drawn purport to be imloi’sed by tbe payee, it 
might be paid T)y the nanker without liirtlu'r evidtuice of the 
gonuiTicnesa of the indorsement. Any otlu'r stat(‘, of the law than 
this ui)on such a point Avould all but annihilate the use of 
cheques drawn to order. 

Tlie practice of crossing chetiues has in no degree aflecfed this 
state of the Iuav ; it incndy siiperadds the oliligation that the 
himker on whom such clic',que. is drawn sliall not pay it, except 
to or through the hanker named, or, if the. crossing he in 
blank, then to a hanker. 

Provided always (21 «S; 22 Viel. c. 70, s. 4), that any hanker 
paying a cheque or draft wliioii does not, at the time 
when it is jm-seiited for payment, ])luinly appear to he or to 
liave been eros.sed as uforesaitl, or to liave been ohliterati’d, 
added to, or ullered as aforesaid, shall not he in any way 
responsible or incur any liability, nor shall such payment he 
• luestioiied, by reason of suc-h cheque having been so crossed 
as aforesaid, or having been so ohliteraled, a(lde<I to, or 
altered as aforesaid, and of his liaving ]iaid the s:un(i to a 
]Kjrson other than a hajiker, or other than tlie hanker ivitli 
whose nanu's such ehetnie or draft shall have been so crossed, 
unless such hanker shall have acted 'iiudd Jidr, or been guilty of 
negligence, in paying such e.heque. 

The drawer of a ehecpie eoiitinnes to he liable u])on it for the 
space of six yeans, if it he. not sooner presented and paid. A 
jiersoii who passes tin! (du'ciue of another in jmynieiit of Ids own 
debt, continues responsible for the amount of the cheque until 
it is paid, or until the holder makes it his own by neghs-.ting to 
jupseiit it for payment within .a reasonable time, for that ]mr])ose, 
the cheque when jiresenled afterwards being tlishonoured. A 
reasonable time, in view of the, law, for ])resentniPnt of a cheque, 
varies witii the. circumstances under Avhkdi the duty of pn-seiit- 
irieiit arises. Ileceifit of a ch('<[Ue in tJje same toAvn with the hanker 
on Avhom it is drawn, entails oti the holder the duty of present¬ 
ing it at Latest on the day after that on which it Avas received. If 
he voluntarily pa8.s it through his own hanker for the ])Uipose, of 
collection, presentment by hi.s hanker should he made Avitliiii the 
time allowed by laAV to t.he l)old(T hiin.scdf. But if the chetpie 
have been crossed by the diUAver, as this necessitates its being 
passed through a hanker for the ])nrpo.se collection, it Avouhl 
appear that an extension of lime Avill Ire alloweil by the law for 
the additional bauds into Avliieh, by instruction of the draAver, 
it Avas meant to pass. Fpon the hanker, liowevcr, Avho receives 
a crossed c.luajue for collection falls the duty of carefully jue- 
senting it within the reasniiahle timi! Avhieli is alJirwetl by the 
l.wfor the purjiose, that is, md later lljan the day .after that on 
which it Avas received, in case the hank of ])ayjnent be in the 
same. toAvn. 

Wc have seen that money de])(jsited Avitli a hanker, Avhether 
on a draAving account or on a deposit receipt, may he applied by 
the banker to such uses as he may think ])ruper or convenient. 
Bills discounted by the hanker for his customer are not rlcposited 
in the sense of a bailment, Avhich the hanker may not use; for he 
has u right to use. such hills for liis oAvn purposes, whetlier it he 
by way of depo.sit as collateral security on liis own account, or 
by way of re-discount with .another hanker in older to put him¬ 
self ill funds. But hills which a customer depo-sits with his 
hanker for the purpose of collection, and which the hanker is 
sometimes said to enter short in the account of his ciustomer, aix* 
a bailment to him for safe custody, with the duty added thereto, 
besides, of collecting the amounts as the hills arrive at maturity. 
Even the permission to druAV on the banker as against such hills 
does not necessarily convert them into subjects of discount, or 
make them therefore liable to all the uses of the hanker. 

Bills or money received by the hanker for a special puiposc 
must be applied accordingly, and if the banker divert them from 


it to serve other ends, he is liable for a breach of contract Iflw 
bccomo bankru])t Avith such bills or money in iiis hands, as they 
are charged witli a trust, they do not form part of his assets in 
bankruptcy. 

Bankers are not uncommonly u.sed by their customers for the 
purpose, of depositing witli them securities, such as shares, deben¬ 
tures, bonds, coupons in foreign loans, and the like, family plate, 
and even M'ills of living persons, for safe custody in the Ocank 
cellars. In the absence of express aguvemont, the banker ha.s no 
poAA'er in any AV'ay to deal Avith sudi depo.sit8, and tmy dealing 
Avilh them in fraud of his eustonier is (24 & 27) Viet. c. U(i, 
BS. 75, 70) a luLsdenieanour, rendering him liable to very severe 
punishment. 

Bunkers, by tlie e.ii.stoin of the trade, Iiava^ a lien for advance.s 
upon all moiiie.s, hills, securitie.^, or other projjerty in their hands 
belonging to llieir iuisU)mer.s, Even trust property lodged in the 
liaiids of a hanker, Avitliout notice, of its fiduciary nature, if he 
uas nuwle advances in j-es^iect of it for the customer’s own per¬ 
sonal use, becomt!.s impressed with a lien to tlie extent of the 
j,dv.am*e.s so made without notice of tlie trust. 

Finns of priv.atii hunkers are obliged to see that notice i.s 
brought home lo their cii.stomers of changes in the co-partner- 
;hi]), Avhether by the. retirement or the addition of partners. 
li]»»n eveiy such change, the m^w linn and the old, how small 

!ver may he tlie diffc'rence, are twain and distinct in vieAV of laAv 

I equity. There is conse»pieiitly an as.signmc*nt necessary of all 
the. credits, debt.^, contracts, and securities helonging to the going 
mcern over to the new lirm. Buch an assignment, though Wi 
in luAv, i.sgoodineipiity. But then to he of fierce in fuvoui-of and 
against their customeiv, notice to them of the change in the firm 
must he ilistinctlv traceil home. Usually such notice is efiected 
by the new lirm Ijeiiig distinctly s(‘t out in the cheques and in 
(lin ])as8-hook.s issued by the liank. A customer using sucli 
che(£Ut:s and .such pusis-hooks is deemed in equity to liave notice 
'.)! the a.s.sigiimeui, and, by his dealings with tlie new linn on the 
«ime footing as with the. old, to liave Ixa’cme a consenting party 
to the assignment. But if the new lirm after this should, without 
notice to tJie customer, assign over to a stranger securities wJiicli 
they held as against his account, his liability on such securities 
to the newliolder would he exactly tliose AvJiich his banker could 
juforce, and no others. 

BAN K III I I’T LA \VS. By the Bankruptcy Repeal Act, 1869 
32 & 33 Vied. c. Hit), the vaiiuns Acts or parts ol Acts dealing 
Avitli haiiknipts or bankrupt estates are repealed. 

By the Banlauptcy Act, 1861 (24 & 2.5 Viet. c. 134), noAV 
rejtealed, non-tra<lers were for the first lime made subject to the 
bankrupt laAvs. This state of the law is continued by the Act 
of 186.0, the statute now in operation. 

The stutiile uf 1869 (32 ife 33 Viet. e. 71), whilst inohuling 
radeis and non-traders Avithin the ellitct of its provisions, 
:!.>pccially exclude.s (s. 5) from its operation partnersliip,.!, asso- 
cuitioiis, or cdinjKinies, corporate or registered under “ The (lom- 
laiiies Act, 1862.” 

Arts of Banh’uptnj. That Avhich discriminates a man from 
he crowil of lii.s lelli)\v-iiu‘n and determine.^ him a baiikriqfi,— 
vhich warns others against dealing Avith lii.s goods as uiihiAvliil,— 
.g.ainst t.ransfiu’riug to him siudi goods as are theirs, because it 
vould he attended Avith loss to them and Avitli no advantage 
except lo the restof liis (a eilitors,—and against entering into any 
onlract with him in respect of his property, us invalid and null, 

3 by thfi luAv called an act of bankruptcy. The following list 
if Kucli acts i.s given by the statute; and any petition against 
I ini praying that he may he adjudged a bankrupt may allege for 
yound— 

(1) That the debtor has, in England or elsewhere, made .a 
conveyance or assignment of his property to a trustee or 
tricstees for the benefit of his creditors generally; 

(2) That the, debtor has, in England or elsewhere, made 
a fraudulent conveyance, gift, delivery, or transfer of hi,s 
pr<iperty, or of any part thereof; 

(3^ Tliat the debtor has, with intent to defeat or delay his 
creditors, ilonc any of the following things, naincdy, de- 
jiarteil out of England, or, being out of England, le- 
nittined out of England ; or, being a trader, departed from 
liis dAveUiug-hoiise, or othenvi.se absented himself; or 
begun to keep house; or sullered himself to he outlawed; 

(4) That the debtor has filed m the prescribed manner in 
the Court (of Bankruptcy) a declaration admitting his 
inability to pay his debts ; 

(5) That execution issued against the debtor on any legal 
process for the purpose of obtaining payment of not less 
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than 50Z. has in the. case of a trader been levied by seizure 
and sale of his i^^oods ; 

(6) That the creditor ])resentin" the petition has served in 
the jircscribed uianner on the debtor a debtor s suminons 
requiring' the debtor to nay a sum duo of an amount of 
not less than hO/., and the debtor, being a trader, has for 
the spju'.e of seven days, or not being a trader, has for the 
space of three \vt!(;ks succeeding tlie service of such sum¬ 
mons neglected to pay such sum or to secure or com- 
poiiml for the same. 

Of all these, ac-ts of bankru])tcy,t,h(; latter only ((>) is the. furc(‘d 
result of means deliberately cliosen to that end hy the creditor. 
Special ju’ovisions aiv conHe(juentl y nuide for the issue of and 
proceedings to hi* taken ujioii adeht.oi-’s snmmous. The creditor 
must prove, say hy aftidavit, to the satisfaction of the Oourt. (of 
Bankruptcy) ot' the dist.iict in which the, debtor residc's or carries 
on business, that a debt suflicient to Rupi)ort a ]>etition in bank¬ 
ruptcy (i, e., not less than f)OQ is due to liini from the ]M‘rsou 
named, and that the creditor has failed l.o obtain ])ayment of his 
debt, and that reasonahh; efforts to obtain it havt* hecii made. 

The summons gianted ‘‘ warns ” the debior that unless Aviiliiii 
seven days [if a trader ^ three u eeks if a non-tratb-r] alter service 
of the summons, exclusive of lln^ day of such .servii e, he do ]):iy 
A. li. i,‘“ the Slim claimed hy him according to ])articulai-s 
aniie.veil, or do coiujiound for the same to A. Ik’s satisfaction, the 
debtor will liave coimnitted an act of hankrnplcy in resjMict of 
which he may be {Rljiulged a baiikrujit on a baukruptcy petition 
presented by A. B., unless within the time aforesaid the debtor 
shall have applied to the Oourl, to dismiss the snuimons on the 
ground that ho is jioi indehled to A. li. in the sum elaimed, or 
that he is iridchted to liini in a less sum than 50/. An imlorse- 
nioiit outlie, summons—^ You are specially to note” restates 
the coiise<iuences of neglect, and jioinls out the means of dehmc.e. 
in case tliero be gi'ound. 

A sealed copy of this sumrnon.s, indoi-sed as we have dese.ribed, 
must be serveci upon the debtor personally within tweiity-om* 
days, unless tlu! (*ourt enlarge, the tinni lor sullicient cause, or 
unless the (Joint he sutistied njuiii allidavit tliat the dehlur is 
keeping out of the way, and order suhstituleil service of another 
kind, with notice thereof in the “ (.lazette,” or unles.s tlu> <lehlor 
he out of England, and the Court order some other service such 
as it may deem in the circumstances sullicient and ell’eclual. 

The Court is invested with full powers to <leul eHecUially with 
any issue that may arise upon such a summons, by investigating 
tins facts, either with or without a Jury, or by sending the case to 
any other court of coiiijietvnt iurisdiciion to lie investigated, the 
alleged dtddor ineanwhihi giving sucli security for debt and 
costs as the Court may reipiire, and the (Joint tliereiipon stay¬ 
ing all proceedings on the summons until the. impiiry has been 
comjileted. If the Court be. satisfied of the. truth of the alh'ga- 
tiotis of the debtor, it may dismiss the- summons with lu’without 
costs. 

Petition in liankrnptcij. A jietitiou jirayiiig that the doblcu- 
may be adjudged a bankTU])t must be. ]ire.sented, to be of any 
effect, within six months of the act of bankrii])!c.y on Avhicli it is 
grounded having been comiuittiTl. It, maybe presenle<l by a 
single creditor whose sole debt, uiisec.ured, or the bahuice over 
and above the security, amounts to 50/. or iipAvards, or by .several 
creditors whose aggregati- ib-bts amount to that .sum at lea.st oamt 
and above securities held and retained by any of tlicm. .Such 
debt, in case the debtor be. a imn-trader, must have been eou- 
tracted since the 0th of August, 18(51 ; for if before, as a non¬ 
trader was not till then liable to be made a bankrupt, no 
adjudication of bankruptcy I'lni noxv be made upon it. 

This ]»e,tition having been personally served seven days before 
the day fixed for the, hearing, or served Avithin such other time, or 
in sucli other manner as for cause slmwn tlie t.Viurtmay order, 
the debtor may attend on the <lay afipoinfed, and acconling to 
his notice filed Avith the regi.strar of statements Avhich he. drnn’es 
ill the petition may show cause against it, and if the Court see. 
fit, upon security given, may proceed to trial of the disjiiited 
issues. 

The Court, may, at any time after the presentation of the 
petition, restrain furtlier proceedings in any action, suit, execu¬ 
tion, or other legal process against 1 he debtor in respect of any 
debt provable in baukruptcy, or it may allow such proceedings, 
whether in progress at the commencement of the haiikruptcy, or 
commenced during its continuance, to jiroceed upon such lerm.s 
ns it may think just. 

The Court may at any time after the presentation of the peti¬ 
tion appoint a receiver or manager of the propertj’^ or business of 


the debtor, or may direct immediate possession to be taken of 
such property or business or any iiai-t thereof. 

The Court may at any time after presentation of the petition 
cause the debtor to be arrested, and any books, papers, monies, 
goods and chattels in his po8.session to be seized, and him and 
them to be safely kept,—under the following circumstances :— 

1. If there is profile reason for believing that he is about 
to go abroad, or quit his place of residence, with a view 
of avoiding, delaying, or embarrassing the proceedings in 
bankruptcy; 

2. If there is ])robable reason for believing that he is about 
to remove his goods or chattels with a view of preventing 
or delaying po.s8e8sion of them by the trustee;—or that 
there is probable, ground for belie.ving that he has con¬ 
cealed, or is about to conceal or destroy, any of his goods 
or chattels, or any hooks, documents or writings which 
might be of iLse to bis creiliLors in the cour.se of the 
baukruptcy ; 

:k If li(i remove any goods or chattels in his possession 
above the \ alue of 51. without leave of the trustee, or if, 
Avithout gooil cause shown, he fail to attend any exa- 
luiualioii onlcred hy the (Jourt. 

Adjiulimfal a bnnkrupl. on the hanJcrfvpt's property. 

The order of the Court adjudging the debtor a bankrupt is 
]»;iblislied in llie “ Lomloii Cazette ' and in some of the local neAVs- 
papcLH, and the production of acojy of the “(hmitte” containing 
siwli order is conclusive evidi-nce in all legal proceedings (i) of 
Ibe debtor having been duly adjudged a bankrupt, and (2) of 
the dale of the adjudication. 

The iKinknijitiy tliiis determined by the ordcT of adjudiention 
i.s deemed to relate buck to and to commence nt the, time, of the 
ads of bankru]>t.ey on which the adjudication Avas founded. 
ISuch act, for the pmpijse of presenting a jietition founded 
thereon, must have been committed Aviiliiii si,x months of tlie 
ju’e.seutatioii. Jhit for the ])Ui[)o,'C,s of the Avcll-knovvii doctrine 
of Relation acts of hankniiitcy jnior to that on Avliich the adju¬ 
dication is founded may bi' taken into account, subject only to 
two limitations. Kirst, the bankniittcy may not; relate, biu-k to 
any act of bankruptcy mrlie.r than tAvelve months before the, 
order of adjudication, and, .secondly, not even to any itrior act. 
of bankru])tcy within the twelve niontbs iiiiles.s at thii lime of 
such prior aci the bankrii]»l. Avas indebteil to a creditor or crialitovs 
ill a sum or sums sullicient (50/.) to su]>poii a jictition of bank- 
rn]>lcv, and tin* same debt or debts were still due at the, time ol 
the adjudication. 

'riu? stric.t logical eileci of this (l(.)ctrine of Relation is Avide 
and thorough. A hanki-iipl ha,s no ])ro))erty. Any contract 
which lie makes affee.tiiig Avhat he calls hi.s ])T‘operty is null and 
of no effect, A large jieriod of time, R may he, a Avhole year, 
yjorhups at the age of a mini’s greatest vigour and busiii.st energy, 
is di'solaled, so to .s]»eak, of liis life-transactions. Tlie. interests 
of bis cri'-dilors iT.ipiire it. TJie dishonesty that inl'ests the 
Avorld demuml.s this ])recaution. Men are, liesidcs, under great 
temptation to conceal llu-ir iiisohamcy. In these ciiTumstaiices 
many think merely Jiow they can save something out of tlie lii-c. 
The ju’operty wliich they have, no right to c.all their own, is 
then being made away with ; it is being turned into money at 
enormou.s sacriiice. (In the instant of the, order adjudging the 
man a bankrupt all i.s rondensl invalid liackwards throughout 
the, transactions it may be, of twelve months. 

But noAv for the sake of third i>ersuns who have, in ignorance 
of the debtor’s <‘ircuuistaiic.es, been hone.stly dealing with him, 
certain transactions are ex]»res8ly ])rotecte,d by the .statute, and 
declared valid and l.iinding, a.s an e.xci'ptinn to the general effect 
of the doctrine, of Relation. 

Sectimi J)4. Nothing in tJiis Act contained shall render in¬ 
valid — 

(1) Any payment made in good faith and for value received 
to auy hankrn])t before the date of the order of adjudi¬ 
cation by a ]»erson not having at the time of such pay¬ 
ment notice of any act of l);mkru]>tcy committed hy 
the bankrupt and available against him for adjudica¬ 
tion : 

(2) Any payment ov delivery of money or goods belonging 
to a bankrupt, made to such bankrupt by a depository of 
such money or goods before the date of the order of adju¬ 
dication, who had not at the time of such payment or 
delivery notice of any act of bankruptcy committed by 
the bankrupt and available against him for adjudication: 

(3) Any contract or dealing with any banknipt made in 
good faith and for valuable consideration before the date 
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of thn order of adjudication by a perBoii not having at the 
lime of making such contract or dealing notice of any act 
of bankruptcy committed by the bankrupt and available 
against him for adjudication. 

Section 95. Subject arid without prejudice to the provisions 
of this Act relating to the proceeds of the sale and seiziire of 
goods of a trader and to the provisions of this A(;t, avoiding 
cc'rtain settlements and avoiding, on the ground of their consti¬ 
tuting fraudulent preferences, certain conveyances, charges, i)ay- 
ments, and judicial proceedings, the following transactions by 
and in iv.Iation to the property of a haukrujit sliall he valid 
notwithstanding any prior ac.t of bankruptcy :— 

(1) Any disposition or contract W'itli respect to the disposi¬ 
tion of properly by conA'eyance, transfer, charge, delivt'vy 
of goods, ]»aynieut of money, or otherwise howsocviT, ^ 
made by any biuikrupl in gooil faith and for valuable i 
eonsideiatioii before, tlie date of the order of adjudication, 
with any person not having at the time of the making of 
such disposition of ])ro[ierty notice of any act of bank¬ 
ruptcy cominittod by the bankrupt and available against 
him for adjudication : 

(2) Any execution or attaclinient against the land of lh(! 
bankrupt execnlcd in good I'ailh by seizure before the 
date of the order of ad jinlication, if the jh'Vsou ou xvliost*, 
account suidi e.veciitiun or attaclinient was issued had not 
at th(‘ time of the same lieiiig so executed by seizure, 
notice of any act of bankrujitcy committed by the bank- 
ru]>t and available, against him for adjudication : 

(3) Any »‘X(*cutioii or attachment against the goods of any 
bankrupt., executed in good faith by seizure and sale 
jiofove tlie date of tin* order of adjudication, if the person 
«)n whose account such execution or atta<ihmeiit was 
issued liad not. at the time of the suiiie being e,\ec.nted 
by seizure and sale, notice of any act of baukriiptcy com¬ 
mitted by the bankrujil mid available against him for 
adjudication. 

(In the contrary, there are transactions Avliich .savour of delibe¬ 
rate in jnstic,e on the ])artof the debtor and otln'ivs, and which an* 
fraudulent in their in<*e]ition, tliat are declaretl void in iavour of 
creditors, in the .spirit of tin* doctrim^ of relation buck, but be¬ 
yond the limitations imposed on the operation of that doctrine. 

Sect. 91. Any settlement of ]n(tj)erty madij by a trader, not 
being a settlement made before and in consideration of mar¬ 
riage, or made in favour of :i ])iurhaser or incumbrancer in gooil 
iaith and for valuable cojisid(;ration, or a si'ttleiiient made on oj* 
for the wife or children of the .settlor of ]>roperty which has 
accrued to the sidtlor after marriage in right ol his wife, .‘^hall, 
if the settlor become.-i bankrupt within t wo years after tin? date 
of such .settlement, he void as against the tni.stcc of the bank¬ 
rupt ap])f)inted under this Act, and shall, if the, settlor becomes 
bankrujit at any snbseipient time within t{*n years after the date 
of such settlement, uiile.ss the parties ilaiining under such set- 
1 lenient can prove, that tlie settlor at the time of iindcing the 
setllenu*nt was able lo pay all liis debts without the aid of the 
|)vnp(*rty coni]ii'ise<l in such setlleineiit, Ik* voi»l against such 
ini.stee. Any coveiifuit or contract made by a trader in con¬ 
sideration of "inarriuge for the future settlement upon or for liis 
wife or eliihlrmi, of any money or properly wherein lie had not 
at the date of hi.s marriage any estate or i]iter(*st, whetlu*r ve.sted 
or contingent, in ])o,s,se.s,sion or remainder, not being money or 
-ivoperty of or in right of his wife, sludl, njion hi.s becoming 
lankrupt before .such jiroju-rty or money has )>een actually trans¬ 
ferred or paid pursuant to such contract or covenant, be void 
agaiicsL his trustee ajipoiuted under this Act, 

“ Settlement” shall, fur the purjioses of thi.s section [sect. 91], 
include any conveyance or Iramsfer oi' ]iropi'i ty. 

Sect. 92. Every conveyance or transfer of jirojicrty or charges 
thereon mode, every jiayment made*, every oldigation incurred, 
and every judicial proceeding tak(*n or .sulfered by any person 
unable to pay his debts, as they become due, from IiLs own 
monies, in iavour of any creditor, or any ]>cr.son in tru.st for any 
creditor, with a view of giving such creditor a prejerence over 
the other creditors, shali, if the jierson making, taking, paying, 
or suflering the sumo hecome haiiknipt within three months 
alter the date of making, taking, paying, or suifering the same, 
be deemed fraudulent and void as against tbe trustee of the 
bankrupt app'ointed under this Act; but this section shall not 
affect the right-s of a purchaser, Jiayee, or incumbrancer in good 
faith and for valuable consideration. 

By tlieise exceptions and modifications, it will now be under¬ 
stood what is meant by the property of the bankrupt, when it is 
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said [sect. 17] that, immediately upon the order of adjudication 
being made, the property of the bankrupt shall vest in the 
registrar, ami upon the appointment of a trustee shall forthwith 
jiass and vest in him. 

It is mate in accordance with this that it is enacted [sect, 87] 
that if the good.s of any trader have been taken in execution in 
re.spect of a judgment for a sum excoi'dirig 50/. and sold [this is 
one of the acts of bankruptcy], the sluwiff, oi* the high bailiff' of 
a County Court, as the case may bi*, shall retain the proceed.^ of 
sale in his hands for fourteen days, and ujton notice being served 
upon him within that period of a bauki’u]»tcy petition having 
been jiresented against the trader, shall lioldtlie proceeds of such 
sale, alter declucting expenses, on tiust to pay the same to the 
trustee in bankruptcy. 

If the-bankrupt be a bcnoficed clergyman, the trustee, may 
obtain upon ap]dication a sciiuestratioii of the profits of tlie 
henefiee, that shall have priority over any sequestraLioii issued 
after the commencement of the l)aukniptc.y, except one issued 
before the order of adjudication on bidialf of a person ignorant 
at the time of any act of bankruptcy on the part of the debtor; 
but tbe trustee is to allow out of the profits of the benefice to 
till* bankrujit, while lie ]K'rform.s the duties of the parish or place, 
such an annual sum ]>ayable quarterly as his bishop shall direct; 
and the sum to be dirocted by the bishop maybe such as he 
could by l.'iAv appoint to a curate duly licensed to serve the bene¬ 
fice, in ca.se the bankrupt had been non-resident. 

Sect. 15. The pnqicrty of the bankrujit divisible amongst his 
creditors, imd in this Act referred to us the jiroperty of the bank¬ 
rupt, shall not comjirise the following jiarticulars :— 

(1) Properly held liy the bankrupt on trust for any other 
person. 

(2) Tin? tools (if any) of hi.s trade, and the necessary wear¬ 
ing ajqiarel and bedding of himself, hi.s wife, and children, 
to a value, inclusive of tools, appand, and bedding, not 
exciHuling twenty pounds in the whole. 

But it shall comprise the following jiarticulars :— 

(3) All such iirojierty as may belong to and be vested in the 
banknijd at tlie commencement of the bankruptcy, or 
may be ac*({iured by or ilevolve on him during its con¬ 
tinuance : 

(4) *1110 cajiacity to exorcisi*, and to take proceedings for 
ex(*rcising all such powers iu or over or in respect of pro- 

►erty us might have been (*-x(*i'cised by the bankrupt for 
lis own benefit at tin*. <*i)mmcnei*nient of his bankruptcy, 
or liuring its continuance, exciipt tlie right of nomination 
to a vaciuit ecclesia.sti(*,al benefice: 

(5) All goods and chattels being, at the time of the com¬ 
mencement of the bankruptcy, in thi^ iiossession, order, 
or di.sposition oi the bankrupt, lieiiig a trader, by the con¬ 
sent and pi'rmissiou of tin* true owner, of which goods 
and chattels the, bankrupt is reputed owner, or of wJiieli 
he has taken upon liimself tluj sale or disposition as 
owner; provided that things iu action, other than debts 
due to liiin in the cmiive of his trade or business, sliall 
not be deemed goods and ehaltcds within the meaning of 
this clausi*. 

Adviiiiisfraiioii of (hr haii/.ruiif cutdir. (nj (he rredilon. JJ'ho 
are the creditors, TJie administrat ion of the bankrupt estate, i,s 
by enaiitmeiil of tin* jA'gi.slatiire, in accordance with the public 
wish, now placed in t he liauds of the ei*editors, under tlie sujier- 
visifiu of the (Viurt. 

Creditors entitled to interfere are those who ha\'e made proof 
of pruvealde debts. 

Demands in the nature of uuliipiidated damages, arising other¬ 
wise than by reason of a contr'act or pronuBc, shall not he prove- 
able in bankmjitcy, nor any debt or liability contracted by the 
bankrupt to any person wlio at the. time had notice of his hav- 
iim committed an act of baiikrujitcy. “Save as aforesaid, all 
debts and liabilitii*s, pre.sent or future, certain or contingent, to 
which the liankriijit is subject at the date ol‘ tlie order of adju- 
dlaition, or to which lie may become subject during the continu- 
anci* of the bankrujitcy by roiimm of my obligation imiUrred 
previoii-sly to the date of the order of adjudication,” are prove- 
ahle ill bankruptcy. 

A meeting of creditor.^, ascertained by proof of debts, is to be 
summoned by the Court as soon as possible after the order of 
adjudication is made. At this first meeting, wliere. three is to 
he a qmrumy the creditors uiv to appoint a trustee of the e.state, 
prescribing also the amount of security to he given h^ him, and 
to whom to be given; tliey may also appoint the bank into which 
tho monies are to be paid by him, and further give him direc- 
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tions as to the mana^^oment of the bankrupt’s business and j)ro- 
perty. They are at the same meeting to a])j)oiut of the creditoi’s 
a committee of inspection, consisting of not more than live, 
under whose superinleinlence the management of the bankrupt 
estate is to be conducted by the trustee. Mor(‘over, tlie creditors 
may, if they choose, h'uve the appointment of a trustee to the 
coiuinittee of inspection, or, should they he so minded, they may 
appoint more than one person to the duties and ollico of trustee, 
which in that case these i)er3ons will assume and jKuform to¬ 
gether. 

It would be of little consequence in tliis place to describe in 
detail the various and extensive jiowers, cujiacities, duties, and 
rights conferred upon the trustee by the statute. Suliice it to say, 
generally, that in him vests the estate of the ])ankru])t, with all 
the necessary powers to cairy on, if need be, and wind up bis 
business, to manage the property for tlie best advantage of the 
creditors, to disentail, sell, jiledge, or mortgage if, sue, prove, in 
bankruptcy, defend, refer, or comproruisci clainiK, to sunendcr 
onerous rigdits of the bankrupt, usijig in all this bis own discre¬ 
tion, subject to the directions of t he cri'ditors or of the cominitte.e. 
of inspection, with leave on such occasicjiis as may justify if, to 
apply to the (Joui*t for d irections. He is responsible to the (.?ourt: 
any receiver is responsible to him. lie is to receive proof of debts, 
with power to administer an oath. If he retain monies in liis 
hands exceeding 50/. for more Ilian ten days, lie must pay 20 per 
cent, on the excess over 50/,, and is liahJc, on coni]>hiiiit of any 
creditor, unless he can show siillicicnt reason for not paying the 
money into the hank, to be dismissed from liis oiluic, without 
claim to remuneration, and subj(*ct to all exjiense occasioned to 
the creditors hy his dismissal. Tlie trustee need not himself be 
a creditor, and'be may be an attorney. It is in the power of the 
creditors from time to time to determine what his iviiiuiieratitui 
ehall be. 

The trustees accounts are to be audited (juarterly by the com¬ 
mittee of inspection, and within fourteen days after the 31st of 
December in any year the same are to be ’transmitted in tlm 
prescribed form to the comptroller in bankruptcy, showing all 
the proceedings up to the time of transmission that have been 
taken in tlie bankruptcy. 

The comptroller is to exuniiiio tlies(' statemonis, and call the 
trustee to account for any misfeasance, neglect, or omis.-.ion, and 
require him to make good any loss thereby accruing to the 
banknipt’s estate*, subject to iii»peal to the Court on either sidi*. 
The coinptndler is eni]lowered !it any time to jxsiuire the 
trustee to answer any inquiry made by him in relation to any 
hankruptey in which he is trustei*, nr may aiijily t(» tin* Court to 
examine him or any other person on <ialh, and may liave a local 
investigation made of the books and vuiicliers of the, trustee. 

Distribution of asseis. —Tlu; jiroperty of the bankrujit is di¬ 
visible among the creditors in ]iroj)ortion to tlie <l<‘bts ]m)ved 
by them in the hanknijitcy. AVliere a jury would in any ea^e be 
entitled in law to allow interi'st, the trustee, on jiroof of the 
debt, may add a sum for interest. 

If there have been mutual credits, mutual debts, or other 
mutual dealings between the banknqit and a creditor, the latter, 
upon proof, is entitled to set off the amount of his dealings with 
the bankrupt, and prove for the balance, if it be against the 
bankrupt; but this right extends to no item of business done, by 
the creditor after knowing of an act of bankruptcy having been 
committed by the bankrupt. 

A creditor holding a specilic securily on the property of the 
bankrupt, or on any part thereof, may, on giving uj» his security, 
prove lor his whole debt, or for the bulaucc after rcali.sing or 
giving credit for the value of his wicurity; otherwise such a 
creditor cannot Bliare in any dividend. 

A creditor who proves his debt after a distribution of dividend 
is entitled to he paid out of monies in hand for dividends already 
declared, but he cannot disturb the distribution already made 
before his debt wus proved. 

The following debts are to be paid hi )iriority to all other 
debts, and as between tliemsehes are to rank equrdly and to be 
paid in full, unless the fund is iiisullicient for that purpose, and 
111 that cose to abate only as between themselves, that is to 
say 

(1) All parochial or other rates due from him at the date 
of the onler of adjudication, and having become due and 
payable within twelve months next before such time, all 
assessed taxes, land tax, and property or income tax, 
assessed on him up to the 5th day of April next before 
the date of the orcfer of adjudication, and not exceeding 
in the whole one year’s assessment; 


(2) All wng(!S or salary of any clerk or servant in the eni- 
ploviueiit of the bankrupt at the date of the order of 
luljudication, not exc.ceding four months’ wages or salary, 
and not exceeding lifty pounds ; all wages of any labourer 
or workman in the employment of the bankrupt at the 
ilate of the order of adjudication, and not exceeding two 
months’ Avages. Except in the foregoing instances, all 
debts proveable under the bankruptcy are paid pari 
passu. 

In the ease oi‘ an a])prontice or articled clerk of the bankrupt, 
either the bankrnjit or the a])|)i'eiitice or articled clerk may give 
notice in writing to till- trustee to that etrert, and the order of 
adjudication shall he a coiiijdete <lischarg(‘ of the indenture or 
articles ; and iu that case the trustee is empowered to roturii 
]»iirt of the luoin'v paid to the bankvuiit on entering into a])- 
]>rentic(;ship or cleikship with him. if it appears expedient, 
the trustee may, on a])pIic:ition hy the clerk or apprentice, 
instead of acting on the powers just describeil, transfer the in¬ 
denture or articles to some other pi'rson. 

A landlord or other person to Avlumi any rent is due from tin* 
bankrujit may ui any time, either het'oi-e or after the coiiiiiienee- 
nient of the bankruptcy, disirain upon th(^ goods or eifecls of the 
baiikriqit for the rent due to him from the bankruyit, with this 
limitation, that if such distress for rent be levied after the com¬ 
mencement of the bankruptcy, it shall be available only for one 
year’s rent, accrued due ])iior to the. date of the order of ad¬ 
judication, but the laiidluid or other person to whom the rent 
niiiy be due from the Viaiikrupt may prove under the baiik- 
riqitcy for the overplus due, for which the distress may not have 
been available. 

AVhen any rent or other yiayment falls due at stated periods, 
and the order of adjmlie.atiun is made at anytime other than 
one of such periods, the person entitled to such rent or payment 
may ]u-ove for a ■j>roi)orlion:it(.* imrt thereof nji to the day of the 
adjudication, as if such u'nt or ]nLyment grew due from day to 
day. 

'J'lie trustee is from time to time, when the eommittec of in- 
speetion di'lormiiies, to declare a dividend; and in case a divi¬ 
dend is not dcclnrcd foi’ the s|)ac,i*. of six montliH, he is to call 
together the c.rctlilors and to explain the reason for not doing so. 
There is no right of action for a dividend against the trustee, 
but there is a right of appc'ul to the (Joiirt if he refuses to pay a 
dividend, ami he may be ordered to pay not only the dividend, 
but out of liis own yiockid iiiier»*st on it for tint time it is with¬ 
held, and the costs of the ajiplicatioii. 

Dividends uiiclaiiiied fur live years are ileemed to have vesteil 
in the (’rown, to lie disposisl of as the Lords of the Treasury 
shall (lirec.t; hnt the Lord (lhanc.ellor, or any (lourt uuthoriseil 
by liim, may, upon sntlicient reasons for the non-claim appeoi*- 
iiig, direct them to be reyiaid to the creditor from monies pro- 
vidisl hy J’arliament. 

ttlnsc of ihr baulnijilfif. i\fLer the distribution of the final 
dividend, the truslts- is to make a re])url to the t.!ourt as to the 
administration of the assets, and the Court, on being satisfied 
that th(! jiropeity of the haidvriijit lias been realised for the 
benefit »)f the civditors, or as much as can he realised without 
needlessly yirotraeting tin; bankruyitcv, or that a composition 
or an arrangement has been completetl, is to make an order (to 
be ])ublish(‘d in the “ Cazette ”) that the bankruptcy has 
closed. 

Ilrlmsr. of irusit'c. Aftiw the close of the bankruptcy the 
trustee shall call a meeting of the creditors to consider an ajipli- 
cution to he made, to the Court fur liis release ; and he is today 
before that meeting an account showing the mariner in which 
the hankruptey has bi'eu conJuctc'd, wit.h a list of unclaimed 
dividmids, if any, and of the ])roj)erty, if any, outstanding. TJie 
assembled creditors may express theii’ opinion as to the conduct 
of the. trustee, and tlie.y or any one of them may appear before 
the Court and oppose his release. The Court is empoAvered, 
on hearing anything that can be urged against the grant of a 
release to a trustee, to grunt or witliliold it, and withholding 
to make order, us it thinks just, charging the trustee with the 
consefiuerices of any act or default contrary to his duty, and to 
suspend his release, until such order has been complied Avith, and 
until the Court thinks fit to grant his release. 

The release, when granted, discharges the trustee from all 
liability in respect of any act (lone or default made in the 
administration of the bankrupt’s alFairs or otherwise, in relatidn 
to his conduct as trustee of such bankrupt; but this order may 
be revoked on proof of its having been obtained by fraud. 
Discharge ofoankrupt. The bankrupt may, at the close of the 



241 


BANKRUPT LAWS. 


BANKRUPT LAWS. 


242 


bankruptcy, or any time before that, if with the assent of the 
creditors testified by special resolution, apply to the Court for 
an order of discharge. 

The Court may grant it on proof of one of the following con¬ 
ditions being fulfilledeither that a dividend of not less than 
ten shillings in the pound has been paid out of his property,— 
or might have been ^jaid but for the negligence or fraud of his 
tnistee :—or that there is a special resolution of the creditors to 
the effect that his bankruptcy, or that his failure to pay ten 
Khillinga in the pound, is due to circumstances for which he is 
not justly responsible, and that they desire his discharge. 

The Court may suspend for a time, or withhold altogether, 
the bankrupt’s discharge in the following circumstances :—if 
there he a special resolution of the creditors to the effect, and 
the Court be satisfied of the truth of it, that the bankrupt has 
made default in giving up to his creditors proiicrty which he 
ought, by the Act, to give up :—or if a ])rosecution has been 
commenced against him for any of tlu! offences provided for in 
“ The Debtors Act, 186D,” in relation to fraudulent debtors. 

An order of discbaige releases the hanki'upt from all debts 
provable under the hankiiiptc.y j except— 

(1) Debts or liabilities incurred by means of fraud, 

(2) Or incurred by breach of trust, 

(3) Or from any debt or liability whereof be has obtained 
forbearance by fraud, 

(4) Or debts due to the Crown, 

(5) Or debts which ho is chargnid with at the suit of the Crown 
or of any person for an offence against the revenue laws, 
or at the suit of a sheriff or other public officer u])()n bail 
bond for the uppeanincc of any one prosecuted for such 
an offence. 

But from (4) and (b) the Lords of the Treasury may consent 
to his being released. 

Cor/rary to one of the prineijiles of the coimnon law, it is 
enacted that such order of diseliarge shall not ndease any one 
who was jointly bound with the bankrupt at the date of the 
adjudication. 

Status of undischarged bankrnjd. From and after the close; of 
the bankruptcy, 

(1) No portion of a debt i)rovabl(; under tlie bankruptcy 
shall be eiiforc(;cl against the proyairty of the bankvn]>t 
until the exjiiration of three years from the close of the 
bankruptcy and if, during that time, he y>ay siK-.h ad¬ 
ditional sum to his creditors as makes up, with the 
dividend paid, a sum of ten shillings in the pound, he 
shall be entitled to an order of discharge, as if a divi(lend 
of ten shillings had originally been paid out of his 
property: 

(2) At the e.\piration of a period of throe years from tlie 
close of the bankruptcy, if the bankrupt lias not obtained 
an order of discharge, any unpaid balance of any debt 

roved in such hankruptcy (but without interest) is to 
e deemed a subsisting judgment debt, and, subject to 
the rights of those who have ])eco]ne creditors since the 
close of his bankruptcy, enforceidile against liis property 
with the sanction of, and in the manner, and to the 
extent prescribed by the Court. 

Liquidation by arrangement. A debtor, unable to pay his 
debts, and wishing to avoid being made a banknipt, may petition 
the Court to that effect with affidavit annexed, and thereupon 
summon a general meeting of his creditors. If the creditors at 
this meeting agree by sjjecial resolution to declai'e that the affairs 
of the debtor are to be liiyuidated by arrangement and not in 
bankruptcy, this resolution being registered in the Court, be¬ 
comes tne commencement of the liquidation. 

A trustee and cominitt(;e of inspection are thereupon ap¬ 
pointed, proof of debts by statutory declaration or as in bank¬ 
ruptcy proceeds, and generally the machinery and provisions 
relating to bankruptcy, so far as they are applicable to liquida¬ 
tion bv arrangement, arc applied in assisting towards a just and 
desirable success. 

If the Court, however, is at any time satisfied upon evidence 
that for any suflicient cause the liquidation by arrangement 
cannot proceed without injustice or undue delay to the creditors 
or to the debtor, it may adjudge the debtor a Wnkrupt, and 
proceedings shall thereafter be in bankruptcy. i 

Covnposi^um wUh creditors. The czeditors of a debtor un¬ 
able to pay his debts may, without any proceedings in 
bankruptcy, resolve by a majority in number and three-fourths 
in value of the creditors assembled at a general meeting 
suxnnumed for the purpose, that a composition of so much, 1 
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payable in sneb and such manner and times, shall be accepted 
m satisfiiction of the debts due to them from the debtor. 
This “extraordinary resolution,” as it is called by the Act, 
must, in order tlmt it be effectual, be confirmed at another 
general meeting of creditors summoned for the purpose, and 
held after seven and within fourteen days from the date of the 
first meeting, and that by a majority in number and three- 
fonrths in vtdue of the creditors assembled. Creditors whose 
debts amount to sums not exceeding ten pounds are to be 
reckoned in the three-fourths of value, but not in the majority 
in number, for the jjurpose of voting. Secured creditors are to 
stand for tlie same purpose as they do in bankruptcy—tW is, 
for the full amount of their debt, if the security is given up, or 
for the balance of debt after realisation or estimated value oi the 
security; but otherwise not at all. 

The debtor, unless prevented by sickness, is to attend both 
meetings, in order to answer inquiries ; and he must present at 
the first meeting a statement of his affairs. 

Until the extraordinary resolution of the creditors has been 
registered in the Court, it is of no validiti^ 

The provisions of a composition accepted by extraordinary 
resolution, when so registered, are binding on all the creditors 
whose names and addresses and the amount of the debts due to 
whom are shown in the statement of the debtor produced at the 
meeting at which the resolution passed. 

Such composition, however, does not affect or prejudice the 
rights of any other creditors. 

The provisions of such a composition may bo enforced by the 
Court on motion made in a summary manner by any person 
interested, and any disobedience to the order of the Court is to 
be a contemj»t of Court. 

Punishment of fraudulent debtors or creditors. By the 
Debtors Act, 1809 (.32 & 33 Vicl. c. 62) it is enacted as fol¬ 
lows :— 

If any creditor in any bankruptcy or liquidation by 
arrangement or composition with creditors, in pursuance of 
the Bankruptcy Act, 1869, wilfully and with intent to defraud 
makes any false claim, or any prooi', declaration, or statement 
of account, which is untrue in any material particular, he shall 
be guilty of a misdemeanour, punishable with impriaonment 
not exceeding one y(;ar, with or without hard labour. 

Any poraon adjudged bankrupt, and any person whose affairs 
are liquidated by nrat.ugumetil, in pursuance of the Bankruptcy 
Act, 1869, shull, in eacdi of the cases following, be deemed guilty 
of a misdemeanour, and, on conviction thereof, shall be liable 
to be imprisoned for any time not exceeding two years, with or 
ivithout hard labour ; that is to say— 

(1) If he docs not, to the best of his knowledge and belief, 
fully and truly di.scovcr to the trustee administering his 
estate for the benefit of his creditors all his property, 
real and personal, and how, and to whom, and for 
what ccjiisideralion, and when he disposed of any part 
thereof, except such part as has been disposed of in the 
ordinary way of Ids trade (if any), or laid out in the 
ordinary exjicnse of his family, unless the jury is satis¬ 
fied that he had no intent to defraud. 

(2) If he does not deliver up to such trustee, or as he 
directs, all such part of his real and personal property 
as is in his custody or under his control, and when he is 
required by him to deliver up, unless the jury is satisfied 
that he had no intention to defraud. 

(3) If he does not deliver up to such trustee, or as he 
directs, all books, documents, papers, and writings in 
Ids custody or under his control, relating to Ms property 
or affairs, unless the jury is satisfied that he had no intent 
to defraud. 

(4) If, after the presentation of a hankruptcy petition 
against him, or the commencement of the liquidation, or 
within foui-months next before such presentation or com¬ 
mencement, ho conceals any part of liis property to the 
value of 10/. or upwards, or conceals any debt due to or 
from him, unless the jury is satisfied that he had no 
intent to defraud. 

(5) If, upon the presentation of a bankruptcy petition 
against him, or the commencement of a liquidation, or 
witMn four months next before such presentation os 
commencement, lie fraudulently removes any pari! of Ijis 
property of the value of 10/. or upwards. 

(6) If he makes any material omission in any atatement 
relating to his affairs, unless the jury ia eatisned that ho 
had no intent to demud. 
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(7) If, knowing and believing that a falHC debt has been 
proved by any person under the bankruptcy or liquida¬ 
tion, he iails for the period of a month to inform such 
trustee as aforesaid thereof. 

(8) Ify after the presciitatiuii of a bankruptcy petition 
against liira, or alter the commencement of the liquidation, 
he prevents the production of any book, document, 
paper, or writing alfecting or relating to his property 
or affairs, unless the jury is satisfiecl tliat he had no 
intent to conceal the state of his affairs or to defeat the 
law. 

(9) If after the presentation of a bankruptcy })Htition against 
him, or the commencement of the licjuidation, or within 
four months next before such presentation or commeuce- 
inent, he conceals, <lc.stroys, imitiluteH, or lalsihes, or is 
privy to the concealment, destruction, mutilation, or liilsi- 
licatioii of any l)ook or docainuait all’oi.ling or relating to 
Ids proj)erty or affairs, iinle.ss tlui jury is satlsfi<*d that he 
had no intent to conceal the state <jf his affairs or to defeat 
the law. 

(10) If after the presentation of a. haukruptcy petition against 
him, or the comiuenceinent of the li(iui(latioTi, or within 
four months next helbre such preseiitatiou or comineiiccj- 
ment he makes, or is privy to the making of any false 
entry in any hook or document ulle.cting or relating to his 
property or affairs, unless the jury is siitislied that In^ had 
no intent to conceal tlui state of Ids affairs or to defeat the 
law. 

(11) If after the presentation of a hankrnptcy petition against 
him, or the commeneement of the Injnidation, or within 
four months next hefore such presentation or commence*- 
ment, he fraud uhuitly parts with, alters, or makes any 
omisaion, or is privy to the fraudulently parting with, 
altering, or making any oniisdori in any document allect- 
ing or relating to his projierty or alfairs. 

(12) If after the presentation of a bankruptcy petition Jigaiust 
him, or the commencement of the ]i<pudation, or at any 
meeting of his creditors within four months next hefure 
such presentation or coimneucement, lie atteinjits to 
account for any part of his 2 »^'operty hy fictitious losses or 
expenses. 

(13) If within four months next hefore the jaesentation of 
a bankruptcy petition against him, or tlie <-.oininem-.tiinent 
of the liquidation, Inr, by any false rejuvsentation or other 
fraud, has obtained any projierty on eiedit, and has not 
paid for the same. 

(14) If within four months next hefore tla; presentation of a 
bankruptcy jjetitioii against him, or tlie luiniineiirenient o 
the liquidation, lui, being a trader, obtains under tbe falw 
pretence oi’ carrying on business, and dealing in the ordi 
nary way of his iracle, any projierty on credit, and has nol 
paid for the same, unless the jury is satisfied that he had 
no intent to defraud. 

(15) If within four inouths next hefore the iiresentation of a 
bankruptcy petition against him, or the coininencenient of 
the liquidation, he, being a trader, jiuwns, jileilges, or dis¬ 
poses of otherwise than in the onlinary way of his trade, 
any property which he has obtained on credit, and lias 
not paid for, unless the jury is satisfied that he had no 
intent to defraud. 

(16) If he is guilty of any false representation or other fraud, 
for the purtiosu of obtaining the consent of his creditors, 
or any of them, to any agreement with reference to his 
affairs, or his bankruptcy or liquidation. 

Any one adjudged a bankrupt, or whose albiirs are in liqui¬ 
dation, who, after the presentation of a bankruptcy petition 
against him, or the commeiiceinent of the liquidation, or within 
four months next hefore either event, (juits England, and takes 
with him, or attempts or prejiari's to (juit and taktj with him,any 
part of his projierty to the amount of 20/. or ujiwards, which 
ought to bo distributed among his creditors, shall be guilty of 
felony (unless the jury is satisfieil that he. had nnintent to defraud), 
and he punishable with imprisonment for a tenn not exceeding 
two years, with or without hard labour. 

Any person in each of the following c.ascs shall be deemed 
guilty of a misdemeanour, and liable toimjirisonment for a year, 
with or without hard labour, viz.:— 

(1) If in incurring any debt , or liability he has obtained 
credit under false pretences, or by means of any other 
fraud: 

(2) If he has, with intent tp dpfraud his creditors, or any of 


them, made, or caused to be made, any gift, delivery, or 
transfer of, or any charge on his property: 

(3) If he has, with intent t o defraud his creditors, concealed 
or removed any part of his property since, or within two 
months before the date of any unsatisfied judgment, or 
order for payment of money obtained against him. 

When a debtor makes any arrangement or composition with 
his creditors under the provisions of the Bankruptcy Act, 1869, 
he shall remain liable for the unpaid balance of any debt which ho 
incurred or incroased, or whereof hefore the date of the arrange¬ 
ment or composition he obtained forbearance, by any fraud, pro¬ 
vided the defrauded creditor has not assented to the arrangement 
or composition otherwise than hy proving his debt and accepting 
dividends. 

The Court. The London Court of Bankruptcy consists of a 
judge, called the CHiief .Judge in Bankriijitcy, together with 
registrars and subordinate oilicm-s. 

The County Courts liave jurisdiction in baiikrujitcy. 

The Court liaving jurisdiction over any Jianknipt is the Court 
in whose district sueli bankrupt has within six months previously 
resided and carried on his Inisiness. 

Persons residing or carrying on business out of England are 
subject to the jurisdiction of the. London Court. 

BANNOCK, a flat round cake nude of the meal of oat, rye, 
or barlty, baketl on the hearth or on iron plates, and largely in 
use ill .Scotland and the Noith of England, 

IJANSMEE, oil JJEANSHIE (Oadhelic, bean, a woman ; ahia, 
or .'Me, sjiirit, luiry), the Fairy Wife of Indaud and the Scottisli 
Highliiiids. The Banshee is beautiful, and, when well treated, 
benevolent. .She occasionally calls at a house,under an assume.cl 
Ibnij, to borrow or beg souicLhiiig slie requires of the mistress, 
and if it be given willingly, not only is Hie present recomjiense 
anij/le, but she contiimes to ivatch over the household, and 
unnounces the death of any member of the family by a low, 
jilaintive. wail. If, on tlie other hand, she is rudely repulsed, 
some disaster is certain to follow. Tin* bedief in Liu; Banshee is 
saiil to be still jiri'valent in some p-arts of Tn.'land, hut appears to 
he nearly, if not quite, extinct in .Scotland. 

BAIl, in TIeraldry |11eii.vli)11y, E. C. vol. iv. eol. 665J. 

BARBA DOES LEO (Elejduntiasis) (Skin Diseases, E. C. 
vol. vii, eol. r»96]. 

BARBAllOSSA’S PILL, a compound of fiuicksilver,Thuharb, 
musk, ainbor, &c. ; intiire-stiiig as havin|,j been the first inte.nial 
meivurial remedy that obtained credit. 

BARBELS, a name given to llesliy growths in a hor.se’s 
mouth. They are usually treated with tiiniture or ointment of 
ioiline. 

BAREFOOTED FRIARS. This term, which often occurs 
in our literature, does not indicate tlie members of a jiarticnlur 
ordiu*, but is apjilied to nu.'ml)ur.s of any of the mendicant orders, 
the Dominicans exco]lied [FniAiis, E. C. vol. iv. col. 2151, who, 
as a mark of greatiT austerity, refrain from w(*.aring shoes alto¬ 
gether, or only wear sandals, or wooden soles firstened to the feet 
hy leather stnips or wisp.s of straw. In sonie jiarts of Spain and 
July cortaiu friars have gone barefooted during tlie whole, of tin* 
year, hnt the more usual practice has always been to wear shoes 
during tjie winU'r. 

BAREGE is the name of a textile material woven originally 
in the valley of Barege, in France, near the Pyrenees. It. 
was used by women as a head ornament during bajitisms and 
marriages. The bareges were varied in colour, and those of a 
light tint were sometimes printed with jiatterns. The/ original 
barege had silk warji and wool wi;ft; then a clieaper kind was 
introduced, all wool ; and now the inferior sorts, for liglit 
summer wear, have cotton warp and wool weft. 

BARK. [E. C. vol. i. col. !)06]. The several kinds of hark 
used for tanning, dyeing, and inedicmal purposes make an aggic- 
gati^ qiuuitity of large; amount. There nrv. no means of ascertain¬ 
ing tin* (juantity of oak bark and other kinds of Jhiglish produce 
annually prepared for use ; hut the weight imported from foreign 
countries, an shown in the Board ol Trade returns, was as 
follows:— 


1868 464,291 cwt. 

1860 516,001 „ 

1870 493,198 „ 


Peruvian bark averages about 15,000 cwt. annually. 

BARKER’S MILL, also called SEGNER’S WHEEL, a 
machine depending on the lateral pressure of liquids. Every 
unit of surface of a vessel, full of water or othci* liquid, imder- 
goes a pressure proportional to its depth below the surface, and 
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every unit of surface at the same depth receives an equal out¬ 
ward pressure. For every point so pressed on one side of the 
vessel, there is an equal and opposite pressure on the other side, 
by wliich means the vessel is maintained in eqmhhrmm. It, 
however, we remove one such unit of area, as by mating a hole 
in the Bide of the vessel, the water as it escapes no longer pi-esses 
on the surface thus removed, although it still continues to exert 
an equid pntssui’e on the opposite unit of area. Hence the ves¬ 
sel if free to move, will do so in a direction opposite to that in 
which the water is flowing out. The simpleRt iorm m the 
Barker’s mill is a J-shaped tuhe,thi‘ stem or shaft being vertical 
and tiie cross tube at the bottom (which is closed at both ends), 
Bupported on a. pivot, at the point whrrci tin' tw’o tubes meet. 11 
this tube be filled with water, it will rcnmiin at rest; bntil open¬ 
ings be made on opposite sides of each of the arms ot tljo o.ross 
tube, the corresponding pressures on the sides opposite the liole 
in each arm wall no longer be connterhalanciMl; these points 
l.ieing on o])po8ite sides of the pivot, and oii opposite sides ol tin* 
tube mutually assist each other in yn-oduciiig rotation. 

The mechanical value <)f Barker’s mill was investigated by 
Euler and Bernoulli about the iniddh'. of the last century. Dr. 
Robison makes the unhalanced piyssun* that tunis the machine 
equal to the weight of a column ol wuti-r, lia\nng the onlice ol 
the horizontal tulie for its base, and twii-e the dejdh under tlu* 
surface of the water in the trunk for its heiglit. Mr. (Tlynn (in 
his British Association Report on Turbines, &c.) remarks on this 
estimate;—“This measiireoftlie heightmay appear extraordinary, 
because, if the orifice, were shut, the pressure onit is tlu' w'oigW 
of a column reacting from the surface. But when it is opcn,ui 
water issues with nearly the velocity acquired by lalhng from 
the surface, and the quantity of motion jiroduccd is that ol a 
column of twice this length moving with this velocity. This is 
actually produced by the ^iressiire of the fluid, and must, there¬ 
fore, be accompanied by an equal reaction.” | Wateh Power 
and Water Pressure Engines, E, (.5., vol. viii. col. 745.1 

BARNACLE, a shell-fish found adhering to ships after Jong 
voyages. It is also u mum' given in Scotland t,o a s])eciea ol 
goose rBERNicEE Cooke, E. C., Nat. Hist, Dtv., vol. i. col. 415J. 

BARNS, ITAY AND CORN. ]\luch improvement lias re¬ 
cently been made in harvesting hay ami corn in buildiiigs con¬ 
structed on the ininciple of Dutch barns, hut with fixed roofs. 
The roof of the Dutch barn is raised as the stack ia built, and 
lowered as it is taken into the barn to he threshed. Such ii 
(dumsy plan does not suit t.lu', rapid manner crops are now 
harvekod by machinery in tliis country, and threshed out b^/ 
steam. Alt'hougli many of the close barns are still standiiq 
and occasionally used, tlu* old plan of housing hay and corn n 
them has long hei'ii supersedt'd by stacking outdoors. In on 
moist climate, crops are seldom liarvested sntiicieiitly dry ti 
permit of stacking indoors without incuiring a gi-eater loss tliai 
in stacking outdoors, wiien the stacks are jiroperly hmlt am 
thatched, A heavy oxpensi' and loss, linwawer, attend the latte; 
practice, wiiicli has greatly increased with the increase o 
lahoiircrs’ waiges; and the use of harvesting and thresluuj 
machines and barns does much to obviate this increasing loss air 
e.xperise. 

The annexed illustiution shows the hay ham of tin' JMc-ssr^ 
F. Morton & Co., of London and Liverpool, with galvanized iroi 
roof. These barns are erpially adapted lor corn, and are a grea 
accommodation both in harvest time and in cutting down tli 
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hay and tliresliing the com for use. Those who use them jtisti 


ly their practical value can hardly be overestimated. In the, 
luKtration the stack-stand is supported by capped stone pillars, 

.ul the roof by pillaus of wood. This effects a great economy 
hen landownera use their own stone and timber ; otherwise 
.■on stack-stands and iron pillars for supporting the roof may 
je preferred. Frequently the roof is covered with slate, but 
lomctimes with tile or felt. Pillars of brick and stone for sup- 
prting the roof are generally placed farther asunder, with a 
ojectioii for the stack-stand, and short pillars between under 
also capped, to keep down mice and rats in the usual way. 

L woven web of stmw will prevent rain being blown in at the 
ide, should such fall during the building, and when the liay- 
Lack lias <lone heating or sweating, these straw webs will do for 
ivering to prevent harm from birds. Birds may also be kept 
lit by netting or by builduig the stack close up to the roof at 
le euve.s and gables. 

BAROMETER [E. C. vol. i. col. 921]. As explained in the 
hove article, the barometer is an instniment for ascertaining 
!('. w eight of the atmosphere and the variations which it under¬ 
oes from lime to lime. A single barometer can only indicate 
le atmospheric pressure at the spot where it stands, and, taken 
)y itself, iiHords little or no trustworthy information as to what 
lie w^eatlier is liJvely to be. T'hat the atmospheric pressure varies 
i'oni time to time in the same place, can indeed be ascertained 
i-om the register of a single barometer; but that it varies at 
he same time by (liHereiit amounts in dilferent places can only 
le ascertained by tlie records ul' a number of borometei’S scat- 
eri'd over a given area. When the pressure is nearly uniform, 
die, barometric readings (reduced to the same, conditions as 
regards teinpeiuture and elevation above the sea) are nearly 
diiiilar. Wlien tlie pre.ssure, is unerpial, the barometers indicate 
,ln‘ fact and the extent of the inequality. The inequality is 
.mail when barometei’s 50 mLle.s apart do not differ by more 
hail one-hundr(*th or a few hundreths of an inch, and it is 
gri'ut when this clifl'm-eTice amounts lo eight or more hundreths 
Df ail inch. If there were a continuous line of barometers from 
me locality to another, the upper level of the mercury as indi¬ 
cated by the reduced readings would form a slope or gradient; 
and hence meteorologists frequently enqiloy the ])hra.se haT(me- 
Heal tjradicnt>i. As the tendency of the air is always to an 
‘(juilibrium, it flows from jilace.s w'lierc the readings are high to 
.hose where it S low, or from the top of the slope to the bottom. 
In nature we have to deal, not wdth lines, but with areas, so that 
die air tends to pass from areas of high pressure to those ot low; 
and this passage of the air constitutes mnd. With a low gradient 
the wind is gentle, and it bJow's with a strength generally in 
some jiroportion to the steepness of the gradient. Forces on? 
always in ueliou tending to produce inequality of atmospheric 
pre.ssiire, and hence there, are numerous areas of high and low 
iresHure, various as to size, and dilferent as to duration, some 
Doing temporary or accidental, others depending more or less 
upon .seasonal changes, while others again are permanent—that 
is, have not been found to change their character. When the 
areas of unequal pressure, are in close contiguity there arise local 
winds and storms, and, in proportion to their separation or 
distance apart, the winds and storms are more general. The 
burunie.tcr then is essentially a wind-indicator. Winds are the 
great carriers of moisture, while the distribution of local changes 
of heat and cold, and of water in its various states, is largely de¬ 
pendent on them. The general winds of these latitudes, which 
are in all probability currents of air passing between regions of 
unequal pressure, may be grouped into tw'-o classes, viz., those 
which blow' from some point betw'een N.E. and N.W. and those 
which blow from some point between S.E. and S.W. Each 
class has its distinctive feature.^. The northern group generally 
come from a region where there is much land and a low tem- 
jicrature, and hence they consist of air which ha.s been rendered 
heavy (oxving to condensation by cold) and dry—that is, con¬ 
taining a small absolute quantity of aqueous vapour (owing 
partly lo low temperature, ])arll.v to its having had little oppor¬ 
tunity of taking up moisture). The southern group, on the other 
hand, come from a hot district and over a large expanse of ocean, 
and hence reach us in an expanded and moist condition. Bear¬ 
ing the.se facts in mind, it w'ill he, seen how the barometer acts 
as a geneiul w’eather-iiidicator. When the level ol the mercury 
is high the barometer is in an area of great 2 )ressiire, and, as 
experience teaches tliat it is not likely that the pressure is 
much greater elsewhere, the air-currents are slight and fop the 
most part blow outwards from this area. When the mercury is 
low the barometer is in an area ol low pressure, and the probabi-. 
lity is that the wind will blow towards it from an area of higher 
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pressure. The air-currents, however, do not pass in direct lines 
Irom one area to another, but in curves. Thus they pass from 
the area of high pressure tangentially to its outer margin, or 
to the place of origui. This is expressed in Buys-Ballot’s 
law, viz., that the air sweeps round the area of pressure as a 
centre, in the same direction as the sun, when it is nn area of 
low pressure, and in the onposite direction when the area is one 
of high pressure. Tims wiien the relative levels of the mercury 
over a considerable area are known, the direction of the coming 
wmd may be anticipated hy attending to the following rub*, as 
given in the ‘ Barometer Manual,'just published hy the Board 
of Trade (1871). Stand with your left hand lowanls the place 
where the barometrical reading is lowc.4, and witli your right 
hand towards that which is highest, and you Avill have your 
beck to the direction of the wind which will blow during the 
day, or the next 24 hours. For instance, wluui tlie level in th 
north of Scotland is at the least half an inch l)elow the level 
in the south of England, a strong gale from the west may he 
expected in central England before many hours have passed. 
If, however, the low i»res.sure be in the south and the high 
pressure in the north, tnen the gale may be exj>ettcd from the 
east. The wind thus affords an important clue to the state of 
the barometer in adjoining districts. A steady barometer indi¬ 
cates that it is in an aiea of e(]iial pressure. A single barometer 
only reveals the condition of things in its neighbourhood ; and 
03 there may be a small area of equal pressure in the midst of a 
region where the pressures are unequal, its readings alone are 
not suflicient to enable us to foresee the weatlicr. If it has 
attained the level slowly and LTadually, the probability is that 
the area is large; but if it has been attained suddenly, the 
area is probably snuill. These considerations are iin])ortant, 
because a great deal depends upon tlu' sizes and shapcts of the 
areas of pressure, and many of c-xceptions to jnilcs for 
foretelling weather are dne to the intluence of small areas. The 
more slowly the level lias been attained, tiie larger is the urea; 
and the higher it is, the more likely is the weather to remain 
settled ; and in ni’oportion as the level is lower, the more 
likely is the weiitlier to be broken iij». When the change of 
level takes place slowly, the eluuige of weather will Ik* corre¬ 
spondingly slight; and in proportion to the rati^ of change of 
level there is a likelihood of an alteration in the weather. 
Generally the level is high wh(‘.ii the wiml Tudongs to the 
northern group, and low when tin* wiiel bidongs to the southern 
group. Tlie air is i-endered heavier by cold an<l by freedom 
from moisture, while it is made, lighter by beat, and the presence 
of moisture. Hence, in the ordinary condition of tlu; winds, the. 
level generally rises when the wind is changing to N., N.W., or 
N.E., when the air is becoming drier, or when the force «»f the 
wind is diminishing; while a fall usually accompanies the 
advent of winds from the S., S.W., or S.E.—the incj*easing 
moisture of the air, or an inci’case in tlie force of tlie wdnd. 
A hot saturated wind from the S.W. is much lighter than a cold 
saturated wind from the N.E.; and again a hot, moist, but not 
saturated wind from the S.W. is lighter than a wind from the 
same quarter which is saturated, but cool. The barometer may 
equally rise whether an increase of temperature occur during 
a prevalence of S.W. winds, whether the S.W. winds be re¬ 
placed by one from the N.E. or whetluir the N.E. wind con¬ 
tinue to blow, blit becomes colder. Under the lii-st condition 
the rise may indicate line weather, but in the latt(?r two it may 
indicate rain or snow. Equal changes of level do not always 
liave the same value as weather indications. For instance, a 
small rise from a very low level freqiumtly ushers in a very 
violent wind, because at that moment the difference in the 
pressures, which is then being equalised, is usually greatest; a 
rise of the same amount near the upper limit of the. mercurial 
column usually indicates a diminution in the force of the wind. 
Again, when the air is highly saturated a slight fall in the level 
of the mercuiy may accompany a considerable ]m'cipitation of 
rain, wliile a similar change with a very dry air may only cause 
the sky to be somewhat clouded. For further details on this 
subject, we refer to Winds, Meteorological Teleorapiiy, 
&c., in this Supplement. 

In connection with new instrumental contrivances, it miw be ; 
of interest to notice the water-barometer, erected by Mr. Bird, 
in his house at Birmingham, in which he seems to have over¬ 
come the difficulty of excluding air from the tube, which led to 
the failure of Daniell's water-barometer, erected in the hall of 
the Royal Society, at Somerset House. This instrument was 
filled a second time in 1645, and again failed, and when the 
Society removed to Burlington Home, it w'as abandoned. 


Mr. Bird formed his tube partly of the white metal or compo. 
of the gas fitters, and partljr of glass ; the latter, belonging to 
the top of the column, is six feet in length, and one inch in 
diameter. In fig. 1, A is the compo. tube, with two enlaiged 
sockets, B B, 1J inches in diameter, and 3 inches in depth, for 
receiving the ends of the glass tube C, In fixing the glass tube, 
a portion of the compo. tube was soldered to the bottom of the 
socket, and the tube itself filled with dry sand up to the bottom 
of the socket, so as to jirevent the cement from running into, and 
stopping up the compo. tube. The glass tube made clean, was 
then placed in the socket, and about six inches of dry sand 
poured down, in order to prevent the cement from getting into 
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:hc tube C. The cement was made of two parts of ^tta percha 
:o one of common black pitch, heated in an iron ladle till quite 
fluid, and free from froth. A copper bit, heated to a low 
soldering heat, was placed round the socket, containing a little 
of the hot cement, so as to keep it fluid. Small quantities were 
ooured in at a time, until the socket was filled with cement, free 
irom air bubbles, the hot copper bit being applied after each 
addition. The cement on coobng, formed an air-tight joint. A 
scale, F, was graduated into 422 inches, divided into 10th& £ 
being the zero point. On one side is a sliding tube g, and a 
venuer H, while on the other side there is a second tube g and 
vernier h for recording the observation last taken, so as to show 
ihe difference between two successive readings. The compo. 
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tulwj tiljove C is continued upwards into the zinc cylinder, K, 18 
inches liigli, and coiled in a spiral form within it, lor condensing 
the a([ueons vapour in the vacuum chamber, and thus ascertain¬ 
ing, by direct experiment, the amount of correction required. 
The com no, tube is continued ujjwards to a tap, L, where it is 
bent, and tenninates at the open end, M. The compo. tube is 
continued below the glass tube, in a slanting direction, towards 
the cistern. At the low'est bend a short tube connects it with 
the tap, N, to which the male screw, O, is soldered ; the compo. 
tube then passes up to the tap, P, and so down to near the 
bottom of the cistern, which is a one gallon bottle of white glass, 
R, with a narrow neck, r(‘sting on a stand, S, which can he 
moved up and tlown by means of the screw, T, acting through 
the shelf U. The bottle is kept in position by the uprights 
W, one of which carries the zero imlicatur, E. 

The method of filling the l)aroinfitcr was as follows4 
gallons of distilled water wer(‘ boiled in a new, clean, tin oil-can 
for one hour, and, while boiling, 2 quarts of olive oil were 
poured in to separate the contact between the water and the air. 
when the water was cold, the can, X, Avas })liiced above the top 
of the barometer, and connected Avith the cistern by a g inch 
gutta percha tube Y Y, one end of Avliich aa-us immersed in the | 


water in the can, and the other end connected Avith the male screw 
joint, O, by means of the female sercAV, Z. The air in the part 
of the tube below N was exjielled by removing the cistern fnnu 
between the uprights, and tilling it with olive oil, tlie three taps 
L, N, P, being open. On opening the tap, Z, the water ascended 
both limbs of the barometer, and reached the level, P, Avlieii it 
ran over, escaping through the. ojien end of the tube, Avhich wa.s 
Blop])ed by the thumb, and the tap Z turned off. The cistern 
Avas then brought to the thumb, and the tmd of the compo. tube 
)l:iced ill it, so us to be near the bottom of tlic oil. The thumb 
teirig removed, the bottle was ]jluced oii its stand, and the. oil 
draAvn off by a sijdion, until reduced to a <l<-]>lli of about 8 
inches. The long limb of the barometer was nc.\t filled. When 
tlic tap, P, Avus closed, and the small tap, Z, (i]»ened, the water 
rose rujiidly; on reaching M, it Avas allowwl to run to waste fora 
miniito or tAvo. The tap L at the top, and the tap N at the 
were then closed, and the tap P opened, when the Avaler 
began to descend, and to accumulate beneath the oil in the 
cistern R. No bubbles AA'ere perceived in the glas.s tube, and 
the vacuum space above thti water was found to be free froinaii-. 
The zero point Avas made to coincide Avitli the IcahjI of the oil. 

Fig. 2 is a graphic representation of the oscillations of the 



mercurial, and of the water-barometer, during the (10 minutes 
that a thmider-stonn Justed on 20tli July, 1859. The dolled 
line shows the movements of the mercury, and the whili* con¬ 
tinuous line that of tlie water. The storm avus at its height at 
4.20 p.in., when the Avaler rapidly descended. As the sky be¬ 
came clear, the Avater rose again. 

In the early history of pneumatics, the inquiry naturally arose 
as to what relation the density of air lu'ars to the ]>Tessure. 
About the year 1650, Boyle made some, e.xperinients with tubes 
containing air, confined by, and snbjectejl to, the pres.suTe of 
columns of mercury, which led him to the conclusion that when 
air is compressed the density is us the pressure. Thus, if the 
pressure of the atmosphere l.»e equivalent to 30 indies of mercury, 
as represented by the barometer, and if air, enclosed in a tube, 
be subjected to the pressure of 30 additional inches of mercury, 
its density will be doubled, the air being compressed into one- 
half the space. If the pressure he increased three-fold the 
density will be trebled, and so on. This Iuav of tlie air’.s elasticity 
that the density is as the pressure, was also ju'oved experimentally 
in 1676 by the Ahb6 Mariotte ; hence tlie law is sometimes 
colled “ the Boylean law,” and sometimes “ the law of Boyle and 
Mariotte.” 

It will he seen from this law that the elastic force of air varies 
in the same ratio as its density, provided its temperature remain 
unchanged. Hence, if air be compressed into half its volume its 
elasticity becomes doubled, and would, if acting on an ordin^ ba¬ 
rometer, raise the mercury to a double height. On this principle 
an instrument has just been contrived by Mr. Telford MacneiU, 
called the Boyle-Mariotte barometer, which it is thought may 


occupy a midille jiositioii hclvvccn the ordinary standard and the 
aneroid. Fig. 3, col. 251, sliows the instrument mounted in its 
hims till ill g.s ready for use. Fig. 4 shows the essential parts of the 
instrument, and to this ligure the following description chiefly 
refers :—The central tube I O is open at both ends, and welded 
to it is a long bell-shaped chamber, E, the lower part of which 
together Avitli tlie bottmu of the long tube becomes closed by the 
aset'tii of mercury contained in the bag B, caused by turning the 
screw A. As the mercury rises into the apace D, the air enclosed 
in E becomes diminislied in volume, while its increased elastic 
force acting on tlie surface of the mercury raises u column of the 
metal in the tube 0 I. The chamber D is separated by a 
diaplmigin from E, and as soon as tlie mercury appears througli 
a hole in this diaphragm and the point H is seen reflected in the 
mercury along the line of sight F (1, correajionding not with a 
point but with a straight edge in fig. 3, the height oi the mercury 
m the tube (1 is quickly noted at 1 and may be read off at 
leisure. If the chamber E contain oiiii cubic inch of air at the 
ordinary barometric pressure of 30 inches, and the chamber D 
contain’one-qiiarter of an inch of similar air, the raising of the 
mercury to the index H, Avoiild force the air into E, the cubic 
inch becoming 1 cubic inch, while its elastic force AV'ould undeigo 
a corresponding change. The instrument is so arranged that the 
cajiacity of the chamber D is to the capacity of the chamber E as 
the length of the column of mercury 0,1, is to that of the mer¬ 
cury in an ordinary standard barometer. The heat generated by 
the compression of the air has a tendency to increase its elasticity, 
so that a few minutes should be allowed to elapse before the 
reading is recorded. The graduations ore made on the tube I, C, 
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by comparing them with the observed heights on a standard BARRAGE. An obstruction placed in a river for the purpose 
barometer. of ponding back the water on the up-stream side, and so raising 

Several attempts were made by the older physicists to establish ts level, is termed a barrage. A series of barrages placed in a 
barometrical rtdations by noting the varying weight of a vessid river convert the uniform slope of its water level into a series of 
lull of air. Another such attempt is now being made in a steps, the draught of water in each reach being greater than 
refined form by Prof. A. Heller. At one end of a scale-beam is before, and therefore suited for navigation by larger vessels than 
a large air-\'cssel, and at the other a small solid weight nearly would otherwise be possible. In placing such obstructions in a 
counterbalancing it. One end of the beam carries a mirror river to facilitate navigation, it is necessary to make such 
approximately at right angles to the axis of the beam. At some arrangements that tlie natural drainage is still carried on, and to 
distance from the apparatus is a telescope with a vertical scale, take care that sullicient passage is permitted to flood-waters, and 

that the raising of the water level does not cause the sub- 
{[\ mergence of valuable land. Tlmu: different conditions of the 
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the image of which in the mirror is observed bv means of the 
telescope. Should any ebange take jilace in the c*xj)ansioti of 
the air, the beam will indicate varying angles with the horizon, 
whicli are read off in tlie mirror by means of the telescope. 
Such changes eon be read off with far greater certainty and 
accuracy thmi the height of the mercurial column. In this way 
ra})id changes in the pressure of the atmosphere will probably 
be followed, such a.s, in the ordinary barometer, can only be 
expressed in mtian values. The dimcnlties of maintaining a 
vacuum and of obtaming chemically pure mercuiy, and keeping 
it pure, are insuperable, (Poggendoxffs * Annalen,* Feb. 1871.) 


river should be provided foi'. First, extreme dry weather, when 
the stream requires to be com]det(*Iy impounded* by the barrage.?, 
a,Tid the navigation passes u]» stremn through a series of locks, 
like those of a canal. Second, the condition of average water 
supply, when by partial obstruction of the stream at the barrages, 
the draught of water can be rendered sufficient for the j)urposes 
of navigation, and the locks do not require to be msed. Third, 
the condition ol flood, when the obstruction at the barrages 
requires to be as far as possible removed to permit the rapid 
escape of the flood waters. 

'liie simplest means of improving the navigation of a river is 
by a serie.? of low weirs extending partly across the stream, 
leaving a j)assage way for boats. 8iicli weirs improve tlie 
draught of water when the river is in its average state, but they 
form a serious obstruetion to floods, aud do not secure a navigable 
condition of the stream in periods of extreme drought. With 
a permanent weir across the stream, and an ordinary lock (like 
the lock ol a ctuial) at its termination in one of the river banks, 
navigation can be carried on wil h a very scanty water supply. 
But then the \yliole ol the navigation must pass through the 
lock in all conditions of the ri\ i‘r, and tliere is loss of time at tlu* 
barrage. In its most complete form u river Imnage consists of a 
permanent weir, or dhvrmr, to raise the water level in the reach 
above the barrage, of a navigalile eluuincl to be used in the 
onlinary eoiidition of the river, and closed so ns to form a con¬ 
tinuation ol the weir when the (Iraught of water liecomes insufli- 
cient for navigation ; lastl.y, of a lock through which the boats 
pass when the navigable way is closed. The simplest means ol‘ 
closing the navigable way of such a barrage is by a series of 
square timbers, called needles, resting against a timber sill at the 
bottom of the river, and against a timber framing above the 
water level. These needles can be put in place or removed, one 
by one, so as to contract or open the navigable way as the con¬ 
dition ol the stream requires. The French engineers hav<‘ 
contrived a much more perfect aiTaiigement, which they term 
the bctTTttfic haussc, tiiobik'. This eotisisls of a series of liniher 
panels which can be raised to a vertical position or lowered so as 
to lie flat on the bed of the river. Each of these panels is about 
3 metres liigli and ].j metres Avidc, and is so contrived as to be 
easily rais(?<l or Joweivil by hand, either from a fixed bridge 
above the liarrage or from a boat. A further improvement 
consists in making the panels automatic, so that when the rivei- 
rises to a certain lieight they are opened hy the water pressure, 
and danger from sudden floods is thus obviated. 

For dealing with the flood discharge iu rivers, in which the 
rise of water during floods is excessive, various contrivances have 
been employed. One of the simffost of tJiese is Mr. Mallet’s 
siphon weir, shown in fg. 1. This consists of a rectangular 



Fig. 1. 

siphon of boiler plate jilaced over an ordinary masoniy weir, 
saddlewisc. The water flows through the siphon and falls over 
its bottom plate, as over an ordinary weir crest, so long as the 
level of the water in the siphon does not rise to touch the top 
plate; and the amount of discharge is simply dependent on the 
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thickness of the lamina of water on the bottom plate of th 
siphon. But if the water level rises so as to fill the siphon, th 
rate of dischai;ge is at once greatly augmented, being then duo to 
the difference of level between the water above and below the 
weir. When by this augmented discharge the water level has 
been reduced to its normal height, air enters through holes 
at the point a, and the flow of water in the siphon returns to its 
former condition. Another plan is to build the weir in part of 
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masonry, with moveable timber gates pivotted on the crest of the 
masoniy, in such a manner, that tlie gat(!s can turn over and lie fiat 
on the weir crest. Each gate has on its bottom edge a counter¬ 
poise of iron, which, In the normal condition of tlic water, keep.s 
it vertical. But if the water rises to the toj) edge of tin; gates, 
they swing over more or less, and open a freer ])as8age. to the 
Avater. A more complicated plan, on a somewhat similar prin- 
ciphi, has bcien adopted on the Marne. 

The reader wishing more (letailed information may consult a 
paper in the ^Engineer’ for October, 1867; pap.rs by M. Poiree, 
^Annales des Fonts,’ ('tc,, for 1830 and 1841; Chanoine, ‘Notice 
siir les Barrages Mobile.s Bndon, ‘Mfmioirc snr Ics Barrage.s,’ 
1867. rS(*.e also Rivek Enginj-ieuino, E. C. vol. vii. col. 105.] 

BARliAS, the resinons exudation from tin*, bark «d' the fir- 
tre(’. 

BARRY, in Heraldry. When the field is divided by bars 
(or bar-wise) into an even number of parts, it is said to be Harry. 
(HERAJiDUA', E. C., vol. iv., c.ol. 6()r).] Tt is Bmry-Bnuhj wlien it 
is divided into an equal number of jiarts by lines drawn bovizon- 
tallj', or bar-wise, (grossed by utluns drawn diagonally, or bend- 
wise. 

BARTIIELEMTTHll!>, a congregation of secular clergy, living 
in common, and established in various parts of the Continent, 
principally in Cerinany, Poland, and Catalonia. They derive* 
their origin and appellation from Barthtilemy Holzauter, who 
commenced the order at Salzburg on the 1st of August, a.d. 
1640. Pope Innocent XI. eonfinued their constitutions in a.d. 
1680, and again in a.d. 1684, making some additional statutes 
necessary for tlie closer union and individual interests of the 
members. Tlie object of the fraternity is to become good 
eccdesiastics : they are governed by a general prc.'iident having 
authority over all the congregation, and also by diocesan pre¬ 
sidents, who bavi! authority over the curates and other ecclesi¬ 
astics of their order only in their oAvn particular district. These 
diocesans are refjuired to visit their charges every year, and head 
a delaihid report of the.ir visit to the ordinary under whom 
they are subjecte.d. The diocesans are. assi.sted in their duty of 
supervision by rural dcuiLS, each of whom exercises in hi.s 
deanery the same functions that the ])resident exercises over 
the entire diocese. The Barth el emites number a great many 
curates, and in each of their cures tliert*, arc almost always two 
priests of the, order to perform the duties required by the 
Ohurch. They have also us many as three communities in 
some dioceses, which are siippcuted by the superfluous revenue.s 
of the cures, as well as by the voluntary donations made by 
those who desire to patronise the eougivgation. These com¬ 
munities are of three kinds:—1. Srieminaries wherein the 
younger members are educated in all recpiired of a good clergy¬ 
man ; 2. Houses of reception ibr curates and other members 
who may be called to the neighbourhood by urgent business, ()r 
from a desire of a temporary retreat from the pressure of their 
work; 3. Establishments intended to receive and shelter those 
who are under penance, or who find themselves imahle to 
continue in exercise of the functions of the order by reason of 
their old age or infirmities. 

(Richard et BMiotMque Sojcrie; Jacq. Yalauri, AhrigS 

de la Constitution du ClergS vivant en wm/mvffiS 

BARTHOLOMEW’S HAY. In England the massacre of 
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the Huguenots hy Catherine de Medici and Charles IX. was 
generally referred to by the term Bartholomew’s Day, or the 
Massacre of St. Baitholomew. In France it was termed the 
St. Bartholomew (La St. Barthelemjr); in Germany, Bartho¬ 
lomew’s Night, or the Bloody Nuptials (Bartholomausnacht or 
Bluthochzeit). The history of the massacre is given at length 
under Charles IX., E. C., Biog. Div., voL ii., cols. 191—196. 

BARTIZAN, in Architecture, the small overhanging turret 
carried out from the upper part or angle of a tower, parapet, or 
outwork of a medimval castle. 

BARWOOD, au African wood which yields a rod dye rDyElNO, 
E. C. vol. iii. col. 701]. 

BARYTA. Attention has recently been directed to new uses 
of the salts of Baryta fBARiUM, E. C. voL i. col. 903] in the Arts, 
The ‘Chemical News’ of 1869 inserted a letter addressed by M. 
Sacc, of Neuftfiiatel, to M. Dumas, concerning the value of tung¬ 
state of baryta as a white paint. “ At the reepest of a land¬ 
scape-painter,” he says, “ I was induced to examine in succession 
all our insoluble Avhite compounds, with regard to their adap¬ 
tability to painting purposes. Tungstate of baryta answers 
perfectly, covers as well as white lead, and is as unalterable a.s 
zinc-wlutc. It has been employed by this artist for three 
months, and has been found equally successful in oil-colours, 
water-colours, chromo-lithography, and even in making white 
impressions on a black ground. This harmless substitute for 
injurious white Jctul is prLq)ared on a large scale in Paris by 
M. E. Rousseau.” 

It ha.s been found that artificial suljjhah; of barjda in combi¬ 
nation with silicate of potash applied to the surface of glass 
imparts to it a milk-white colour of great beauty. In a few 
day.H the silica becomes intimately combined with the glass, and 
the colour resists washing with warm water. By the action of 
strong heat, this siliceous varnish is transformed into a kind of 
liite enamel. 

Tile manufacture of jiaper collars has led to an extensive uao 
r hurytu. Originally, those collars were coated with white 
ad; but this being proved injurious to health, sulphate of 
baryta has been substituted. Large quantities ore now used at 
Mie paper collar factories of New York. 

Anotlier substitution of salts of baryta for Avhite lead is in the 
production of the white enamel surface on address an<i visiting 
jards. 

BASALT WARE. This name Avas given to an article of 
manufacture produced for a brief period in England. At Rowley 
Regis, about sevim miles from Birmingham, there is found a 
basaltic rock known as “ RoAvley rag,” used in those parts for 
road-s and pavements. Sir James Hall long ago proved that it 
can be melted; and in 1851 Mr. Adecke, civil engineer, con¬ 
ceived the idea of casting it in moulds, to produce articles 
of use and ornament. Trials made at Messrs. Chance's Glass 
Works wer(* so far sucr-cssfiil as to lead to the taking out of a 
patent. A factory was established for making step-slabs, window 
".ills jmd heads, string courses, copings, mantel-pieces, doorways, 
jolurans, capitals, table and sicleboaid lops, door-plates and 
knobs, &c. The basalt consists of silex, argil, protoxide of lime, 
and a few other substances. It was melted either into a kind of 
dack glass, or into a crystalline substance, according to the rate 
)f cooling. For making window-sills, copings, pilasters, &c., the 
.tone was melted in crucibles in reverberatory mrnaces, and cast 
u red-hot sand moulds ; it was cooled slowly by lowering the 
lieat of tlie casting-oven. For making roofing-slabs and polished 
(labs of various kinds, it was melted, half cooled to a plastic 
5tat(i, and rolled out into slabs sometimes as large as 8 feet by 4, 
and 1 ill 5 inch thick. The best specimens produced were uae(l 
n Eugbaston Ve.stTy lluU, for columns, window-pieces, doorways, 
[Hid ornamental steps. The manufacture was successful mecha- 
'lic-ally, for it produced a vary hard and vitreous ware ; but it 
hiled commercially. Much fuel was wanted to melt the stone ; 
the models for the moulds were expensive to prepare; the Avure 
was refractory to deal with; and a price that would pay the 
manufacturer was too high to command a large sale : hence the 
enterprise was abandoned in the course of a few years, 

BASE, in Herald^, the lowest port of a shield: the base 
tsclf being divided into dexter base, middle base, and sinister 
base points. [HEBALDRy, E. C., vol. iv., col. 062.] 

BASE BALL. This is as essentially the national game of 
jhe United States of America, as cricket is of Endand, and is 
somewhat siiiular to the old-fashioned game of “launders” as 
played in the British Islands. It is a pastime pecuBply adapted 
to the quick and active disposition of the Americans, whose 
patience could scarcely endure the tediousness of a protracted 
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cricket match. A base ball contest seldom lasts more than a 
couple of hours. The oldest Base Ball Club is the ‘ Knicker- 
boefcer/ which was founded on Eept. 23, 1845, and is the father 
of the many societies which now constitute the United States 
National Association of Base Ball Clubs. 

The requisite nuniber cd players for a game is nine on each 
side, with a scorer and umpire, who act on behalf of both 
parties. The side that wins the toss commences the innings, 
the strikers going in by regular rotation, and tlie fielders, or 
outside, being located as sliown. 

* Scorer, CutcUor. 

^ Umpire. 

3 fl. 3 ft. 


llouu'j I liaso. 



Second j [Uasc. 
1 ft. sq. 


* Right Field. Centre Field. Left Field. 

The ground should be a dear, hivcl space, of at least 400 feet 
long, by 250 feet wide. All other details of the game 'will be 
found fully explained in the following laws of Base Ball, as 
adopted by the United States Mational Association of Base Ball 
Clubs, in December, 18(J7. 

OP THE PUJINITUUK. 

1. The boll must weigh not less than fivt*, nor more more than 
five and one quarter ounces avoirdupois. It must measure not 
less than nine and one quarter, nor more than nine and one half 
inches in circumference. It must be composed of india-rubber 
and yam, and covered with leather, and in all match games shall 
be furnished by the challenging club, and become the proj»erty 
of the winning club as a trophy of vidoi 

[This was considered a desirable aineiulment of the fonner law 
as to the regulation size and weight of the ball, heretofon; nine 
and one-half to nine and tliree quarter infdies in circumference; 
and five and a half to five and three rj nailer ounces in w'eight.J 

2. The bat must be round, and must not exceed two and a 
half inches in diameter at the thickest ])art. It must he. made of 
wood, and shall not exceed forty inches in length. 

OF THE HASK8. 

3. The bases must be four in number, placed at equal dis¬ 
tances from each other, and securely fastened upon each comer 
of a square, whose sides are respectively thirty yards. They 
must be so constructed and placed as to be distinctly seen by the 
umpire, and must cover a space equal to one square foot of sur¬ 
face. The first, second, and third bases shall ne canvass bags, 
painted white, and filled with some soft material, the home base 
and pitcher’s point to be each marked by a flat plate, painted 
white. 

4. The base from which the ball is struck shall be desimated 
the home-base, and must be directly opposite to tbe second base; 


the first base must always be that upon the right hand, and the 
third base that upon the left hand of the striker, when occupying 
his position at tnc home-base. And in all match games a line 
connecting the home and first base, and the home and third 
base shall be marked by the use of chalk, or other suitable 
material, so as to be distinctly seen by the umpire. The base- 
bag shall be considered the base, and not the post to which it is 
or should be fastened. 

[The new point, declaring the base-bag the base, is an im¬ 
portant one. This must always be rmnembered, and the 
necessity of having the base-biigs secured is very evident.] 

OF THE riTcnrm. 

5. The pitcher’.s position shall be designated by two lines, two 
yards in brngth, drawn at right angles to the line from home to 
the se.coiid bas(>, having their centre.s upon that line at two fixed 
iron plates, placed at points fifteen, and sixteen and one third 
yards distant from the home-base. The pitcher must stand 
within tliesft lines, and must deliver the hall as near as possible 
ov(!r the c.entrt* of the home-base, and fairly for the striker. 

[The phrase “ fairly for the slriker,” means that the pitcher 
is required to deliver the ball so as to meet, as nearly us 
possible, the wishes of the striker, at least so far as elevation 
is concerneil; and that, if the pitcher ))ersist in disregarding the. 
riHiuest of the striker, it beeomes the duty of the umpire 
to declare all balls, not so delivered, “unfair balls.” See 
Law (>.J 

U. Should the i)itcluT repeatedly fail to deliver to the striker 
fair balls, for the aj)i>arent jmrpose of delaying the game, or fur 
any cause, the lunjdre afte.r warning him shall call one hall, and 
if the ])itcher ])ersists in such action, two, and three balls ; when 
three balls shall have been called, the striker shall take the first 
base ; and should any base be occu])ied at that time, each playi'r 
occupying it or them shall take one. base without being j)Ut out. 
All balls delivered by the ])itcher, striking the ground in front of 
the home-base, or j)! I died over the head of the. batsman, or 

J iitched to the side opjio.site to that, wliicli the bataruau strikes 
roin, ahull be. considered unfair balls. 

[The latter part of this rule must not be considered as explana¬ 
tory of the former jtart ; the two are. entirely distinct in their 
meaning. If the pitcher repeatedly fail to comply with the 
directions of the striker, he can do so only from two causes—in- 
icntiouul deliiiqnence, or want of skill. The umpire has there¬ 
fore very little discretion in the matter ; it is Ins duty, first to 
warn, and then to call “ unfair ball.” All balls delivered, us 
described in the latter part of the rule are “unfair balls,” 
without any prcjvious warning on the part of the umpire.] 

7. TJie ball must bti ])itdied, not jerked or thrown to the bat; 
and whenever the inlc.lier moves, with the apparent purpose or 

{ mitension to d<diver tin; ball, he shall so deliver it, and must 
lave neither foot in advance of the front line at the time of 
delivering the ball ; and if he fails in either of these particulars, 
then it sliall be declared a baulk. The ball shall be considered 
jerked, in tin; meaning of tlie rule, if the pitcher’s arm touches 
hi.s person wlien the arm is swung forward to deliver the ball; 
and it shall be regardwl ns a throw if the arm be bent at the 
elbow, at an angle fj’om the hotly, or horizontally from the 
shoulder, wlien it is swung forwanl to deliver the ball. 

8. No jdayer shall be put out on any hit ball on which a 
baulk or a ball has been called, and neither shall a strike or a 
Ibnl ball be called, or a base run on such a hit ball. But bases 
can be taken on third calltMl balls, and on “ baulked ” balls in 
accoTtlaiice witli Law's 6 and 7. 

OP THE STltlKER. 

9. The striker, wdien about to strike the bidl, must stand 
astride of a line drawn tin t High the centre of the home-base not 
excexiding three feet from either side thereof, and a parallel with 
the front line of the jiitcher’s position. 

[In the old rules, the striker was required to stand on the line, 
leaving it uncertain which of the pitcher’s feet should be on the. 
line at the moment of the striking of the baU. The above rule 
removes all doubt on the subject.] 

10. The striker must not take any backward step when striking 
at the ball. The penalty for an infringement of this rule shall 
he the calling of one strike ; and when three such strikes have 
been called, tne striker shall he declared out. If a hall on which 
such a strike is called he hit and caught, either fair or foul, the 
stiver shall he declared out. No base shall be run in any such 
caBed strike, and neither shall the base-runner he put out in re- 
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turning to the base in such case. As soon as the striker has 
struck a fair ball, he shall be considered a player running the 
bases. 

[This rule prohibits the striker from stepping hackvoard when 
in the act of striking, but it does not seem to prohibit him from 
stepping/ortwird, and was adopted after much debate on the sub¬ 
ject. It must be taken, thcrelore, as all rules should be, strictly 
as it stands.] 

11. Players must strike in regular rotation, and afte?r tlie first 
innings is played, the turn cominejices with tlie player who 
stands on the list next to the one who was the third player out. 

12. Should a striker stand at the bat without sinking at fair 
balls, for the apparent purpose of delaying the game, or of giving 
advant^c to a player, the umpire, after warning him, shall call 
one strike] if he persists in such action, two and three strikes. 
When three strikes are called and the ball be caught, either before 
touching the ground or upon the. first bound, the striker shall be 
declared out, provided the halls struck at are not those on whicli 
balls or baulks have been called, or not those struck at for the 
purpose of wilfully striking out. If three balls an; struck at and 
iuis.sed, and the last one is not caught, either Hying or upon the 
first bound, the striker must attempt to make his run, and he 
can be put out on the bases in the same manner as if he had 
struck a call. 

13. The striker is out if a foul ball is caught, eitlier before 
touching the ground or upon the first bound ; or if a fair ball is 
struck, and the hall is held before touching the ground ; or, if a 
fair ball is struck, and the ball is lield by an adversary on first 
base before the striker touches that base. 

OF KUNNJNG THK IJAHE.S. 

14. Players must take their bases in the order of striking; 
and when a fair ball is struck, and not caught flying, the first 
base must he vacated, as also the .second and third bases, if they 
are occupied at tlie same time. Players may be put out on any 
base under the circumstances, in the same manner us when 
running to the base. 

15. Any player lunning the base,s is f»ut if at any time he , 
is touched by the ball, while iu play, in the hands of an ad- | 
versary, without some part of his person being on the base. I 

16. No run or ba.so can be iiiaile on a foul ball. Such a ball 
shall be considered dead, and not in play, until it shall first 
have been settled iu the hands of the ]iiti;lit'r. In such cases, 
players lunning base.s shall return to tliiini, and may b(' put out 
in so retuniing, in the same manner as when running to first 
base. Neither can a run or base be made when a fair ball has 
been caught without having touched the ground; but sucli a 
ball shall be considered alive and in play. In such ca-ses also 
players running bases shall return to tnem, and may ht* put out 
in so returning, in the same manner as M'lien running to liivst 
base ; but players, when balls are so caught, may run tlndr buses 
immediately after the ball has been settled in the hands of the 
player catching it. 

17. When a baulk is made by tlie pitcher, every player run¬ 
ning the bases is entitled to one liase, without being put out. 

18. A player making the home base shall be entitled to score 
one run. 

19. When two hands are abeady out, no player riinnuig home 
at the time the hall is struck, can make a run to count in the 
score of the game, if the striker of it is put out. 

20. Players running bases must touch them, and, so far as 
possible, keep upon the direct line between them, and must 
touch them in the following order : first, second, third, and 
home; if returning, must reverse this order ; and should any 
player run three feet out of this line, for the purpose of avoid¬ 
ing the ball in the hands of an adversary, he shall be dechircd 
out, unless he returns to such bases before the ball be held 
on it. 

21. If a player is prevented from making a base by the in¬ 
tentional obstruction of an adversary, he shall be entitled to 
that base, and shall not be put out. Any obstruction that could 
readily have been avoided shall be considered as intentional. 

OF THE GAME. 

22. The game shall consist of nine innings to each side, when, 
should the number of runs be equal, the play shall be continued 
until a majority of runs, upon an equal number of innings, shall 
be declared, which shall conclude the game. An iimings must 
be concluded at the time the third hand is put out. 

23. In playing all matches, nine players from eftch club shall 
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constitute a full field, and they shall bo members of the club 
which they represent. They also must not have been members 
of any other club, eitlier in or out of the National Association, 
for thirty days immediately prior to the match. Positions of 
players, and choice of innings, shall be determined by captains, 
previously appointed for that purpose, by the respective clubs. 
Every player taking part in a regular match game, no matter 
how many innings shall have been played, snail be, in the 
meaning of this section of the rules, considered a member of the 
club he plays with. 

24. When a club sends a challenge to play a first nine match 
pme of Base-ball, and the same is accepted, the first game shall 
be played upon the ground.s of the challenging club within 
fifteen (15) days from the date of the acceptance of the challenge ; 
the second game shall be played upon the grounds of the chal¬ 
lenged club within fifteen (15) days thereafter; and, if a third 
game he necessary, it shall bo played upon grounds to be 
mutually agreed upon, within fifteen (15) days from the date of 
the second game, provided that the above arrangements may be 
vjixied by mutual consent. And when a first nine match game 
i.s to l)e playLxl, the contestants shall present on the field their 
i-ecogiiised first nines, as far as practicable. 

25. Whenever a match shall have been determined upon be¬ 
tween two clubs, play shall be called at the exact hour appointed, 
and should either party fail to produce their players within 
tliirty minutes thereafter, the party so failing shall admit a 
defeat, and shall deliver the hall before leaving the ground, 
which ball shall be received by the club who are ready to play, 
and tbe same shall be considered as won, and so counted in the 
list of matches played ; and the winning club shall be entitled 
to a score of nine runs for any game so forfeited, unless the 
delinquent sitle fail to play on account of the recent death of one 
of its members, and sufficient time has not elapsed to enable 
them to give their opponents due notice before arriving on the 
ground. 

26. No peraoii wlio shall be in arrears to any other club than 
the one he play.s with, shall be eon)]>etent to take part in any 
match game. 

27. No plavcr, not in the nine taking their positions on the 
fi(;ld in the third innings of a game, shall be substituted for a 
player, except for reason of illness or injury. 

2M. N o match game shall be commencerl when rain is falling, 
and neither shull any mch game be continued after rain has 
fallen for five minutes. No match game shall be ]io8tponeil, 
unless by the mutual consent of the contesting clubs. 

[This is aimed against ]fiaying in the rain, but does not 

t >revent the game from being resumed after a short interruption 
)y a transient show'er.j 

29. Every match made shall be decided by the best two 
games out of three, unless a single game shall be mutually 
agreed upon by the contesting clubs; and all matches shall 
tenninate before the close of the season. 

30. N o ])erson who shall he in arrears to any other club, or 
shall at any time receive compensation for his services as a 
player, shall be competent to play in any match. No players 
who play Base-ball for money shall take part in any match 
amc, and any club giving any compensation to a player, or 
aving, to their knowledge, a player in their nine playing in 
their match for compensation, shall be debarred from member¬ 
ship in the National Association; and they shall not be con¬ 
sidered by any club, belonging to this Association, as a proper 
club to engage in a match with ; and should any club so engage 
with them, they shall forfeit membership. 

OP FIELDING. 

31. If an adversary stop the hall with liLs hat or cap, or if a 
ball be stopped by any person or persons not engaged in tJie 
game, no player can be put out, unless the ball shall first have 
been settled in the hands of the pitcher, while he stands in the 
line of his position. 

32. Any player who shall intentionally prevent an adversary 
from catching or fielding the ball, shall be declared out; or, if 
any player be prevented from making a base by the intentional 
obstruction of an adversary, ho shall be entitled to that base, 
and shall not be declared out, even if touched ^yith the ball. 

33. If a fair ball be held by a player before touching the 
ground, after rebounding from the hands or person of a player. 
It shall be considered a fair catch. And if a foul 1^ be 
similarly held after touching the ground but once, it shall be 
considemd a fair catch. 

34. If the ball, from a stroke of the bat^ tot touches the 



BASE COURT. 


BATTALION. 


260 


ground, the person of a player, or any other object, behind the ' 
une or range of home and the lirst base, or home and the third 
baae, it shSl be termed foul, and must be bo declared by the 
umpire, unasked. If the ball lirst touches the ground, either 
upon or in front of the lino or range of those bases, it shall be 
considered fair. 

36. Clubs may adopt such rules respecting balls knocked 
beyond or outside of the bounds of the field as the circumstances 
of the ground may demand; and these rules shall govern all 
matches played upon the ground, provided that they are dis¬ 
tinctly made’ known to the umpire previous to the commence¬ 
ment of the game. 

36. The captain of each nine shall alone be allowed to appeal 
for the reversal of a decision of the umpire. 

37. No base can he run, or player put out, on a dead hall. 

OP THE UMPIRE. 

38. The umpire shall take care that the regulations respecting 
the ball, hats, bases, and the pitcher’s and striker’s positions are 
Btrictly observed, and he shall require the challenging club to 
fuinish a hall with the size, weight, and maker’s name marked 
thereon. He shall be the sole judge of fair and unfair play, and 
shall determine all disputes and differences which may occur 
during the game. He shall take special care to declare all foul 
balls and baulks immediately upon their occurrence, in a distinct 
and audible manner. He shall, in every instance, before leaving 
the ground, declare the wiiming club, and sliall reconl his de¬ 
cision in the hooks of the scorers. The umpire shall also require 
that the game he recorded by a scorer for each of the contesting 
clubs. In all mutches the umpire shall he selected by the captains 
dF the respective sides and shall perform all the duties above 
enumerated. 

89. The umpire in any match shall determine when idiiy 
shall he suspended, and, if the game cannot ho fairly concluded, 
it shall he decided by the last equal innings, provided five 
innings have been played ; and the party having the greatest 
ilumher of runs shall be declared the winner. 

40. Wlien the umpire culls ‘'play,” the game must at once he 
proceeded with ; and the party failijig to take their appointed 
position in the game within five minutes tlKjreafter, shall forfeit 
the game. When the umpire calls “ time,” play hIihU he sus¬ 
pended until he calls “play ” again. 

41. When the umpire " caUs ” a game, it shall end ; but, when 
he merely suspends play for any stated period, it may be re¬ 
sumed at the point at which it was suspended, ^novicled such 
suspension does not extend })eyond the day of the match. 

42. No person engaged in a match, either aa umpire, scorer, 
or player, shall be either directly or indirectly interested in any 
bet upon the game. Nor shall any person he j>criuittcd to act 
as umpire or scorer in any match unless he shall be a member 
of the National Association, or of a »State branch thereof. Neitlier 
shall the umpire or scorer be changecl during u match, unless 
■with the consent of hotli ])arties, exciqjt for reasons of illness, or 
injury, or for a violation of the above rules. 

43. No decision given by the umpire shall be reversed upon 
the testimony of any player ; and no decision, whatever, shall 
be reversed, except for a palpable infringement of the rules, and 
then only on an appeal by the captain. 

44. No person snail he permitted to approach, or to speak 
with, the umpire, scorers, or players, or in any manner to in¬ 
terrupt or interfere during the progress of the game, unless by 
special request of the umpire. 

OP MATCH OAMEa. 

46. Any match game played by any club, in contravention to 
the rules adopted by the National Assoeiatiun, shall be con- 
flidered null and void, and shall not be counted in the list of 
match games won and lost. 

BASE COURT, in Architecture, the lower court (French, 
bcuse-eour): the first or outer court of a castle or feudal mansion; 
the servants’ court or stable-yard, as distinguished from the chief 
quadrangle, lords’ court, or court of lodgings. 

“ My Lord, in the base-court ho doth attend 

To speak with you; and niay’t please you to come down ? ** 

Kino Bicuakd II., act iii., sc. 3. 

King Richard’s play on the words “base-court—come down,” &c., 
will be remembered. The French have the phrase “ Nouvelles 
de la hasse-cour ’’sridle gossip. 

BASILAR, belonging to a base ; a term applied to a part of 
the occipital hone, and to an artery which rests upon it. 


BASILIC VEIN, a vein of the arm. The ancients called the 
basilic vein of the right arm the vein of the liver; and that of 
the left, the vein of the spleen [Anatomy, E. C. Nat. Hist. Div. 
vol. i. col. 1931. 

BASILICON, an ointment named after its supposed kingly 
virtues. There were a yellow, a black, and a green basilieon. 
They were mixtures of olive oil, wax, resin, pitch, and turpen¬ 
tine. The black basilieon, known also us tetrapharmacwnif did 
not contain turpentine; and the green consistea of the yellow 
sort, with excess of oil, and addition of veidigrise. 

BASILICUS, pulvis : the royal powder. It was a compound 
of calomel, rhubam, and jalap ; or of tartar emetic, calomel, and 
jalap. 

BASIN. The use of the basin by the church dates from an 
early period. There were usually three basins of silver, suspended 
before the liigh altar by silver chains, to hold wax candles burn¬ 
ing day and night in token that the watch unto God was never 
remitted. A basin was also in use for carrying cruets or -water 
vases and ewers for the priest’s ablutions ; occasionally two were 
employed, one for pouring, the other for receiving the water. 
They were 1‘requently engraved with subjects of divine import 
or heraldic reijresentations, according to the taste of the donor, 
and consisted of enamelled copper or silver gilt. The principal 
remaining examples are, two of the 13th century at Oonques, 
called Gemellions; an early 14th century one at St. Mary’s, 
Bermondsey, part of the possessions of the Cluniac Abbey there; 
and alms-basins of later Flemish manufacture and latten at St. 
Margaret’s, Westminster. 

BASKETS. Basket-making is still ahnost wholly a handi¬ 
craft oceiipation; little machinery being employed. Many 
varieties of willows or osiers are used, under the names of 
Welsh, West Country, New, and Kent willow; but the French 
kinds, being fine, pliant, and durable, arc preferred for the 
best. work. The relation which the osier willow hears to 
the willow-tree is explained under Willow [E. C. vol. viii. 
col. 922]; while the sinqjbr processes of weaving osiers aud 
twigs into baskets are briefly described under Basket Making 
[E. C. vol. i. coJ. J)7r>]. Beautiful Swiss baskets, made of wood, 
were shown at the Intemational Exhibition in 1862. Bermuda 
sent a small but interesting display of baskets, mats, &c., elegant 
in design and skilful in constniction, made from the palmetto 
leaf. Hungary contributed some rush and cane basket-work of 
remarkable character; it was made by the peasants in the neigh¬ 
bourhood of Debrecziii from the common rush, strengthened with 
a small admixture of rattoo cane, and sold very cheaply. 

BAST; BASS. TIkjrr names are sometimes erroneously 
apjdied to the same substance; but the distinction is as follows:— 
Bast is not a particular plant; it is the inner bark of numerous 
plants, of a fibrous nature, and useful for working iij) into 
thread, twine, rope, netting, matting, baskets, &c. The name is 
most usually ai>j)lied to the bast of the lime-tree, largely made 
up into useful forms by tlie Russians. No less than 4,0(K),0()(» 
hast mats are annually exported from Russia, for packing furni¬ 
ture, covering young plants, &c. Bass is obtained from the 
palm tribe. It is a curious material, which accumulates on thti 
stems of ce.rtain trees in the Brazilian forests. It is employed iu 
making brushes and brooms, especially a light kind of dusting- 
broom which is now much in favour. 

BATH METAL, a species of brass, consisting of three parts 
zinc and sixteen copper. 

BATON, a staff of office. In military life, the short staff pre¬ 
sented by the sovereign to a field-marshal on his creation, and the 
long decorated staff earned by the drum-major, are alike called 
batons. In cathedrals batons wert‘ formerly, and in some instances 
are still, carried as symbols of their several offices by the chancel¬ 
lors, precentors, chanters,and cb oir masters. In Heraldry, the baton 
is a diminutive of the band sinister with the ends couped, and is 
an abatement of illegitimacy. [Heraldry, E. C. vol. iv. col. G55. J 

BATTALION is the tactical unit of infanti-y. It was originally 
fixed at such a strenrth that, when deployed into line, the whole 
length might hear the word of command of the battalion com¬ 
mander, who in the English army is a heutcnant-cblonel, in 
foreign armies is a major, or “ chef de butaillon.” This strength 
has been found to he about 700 men, if the battalion be formed 
two deep. Thus a batialion is on a war footing usually about 
860 to 900 men, as experience lias shown that sii^ess and other 
causes will place about 150 to 200 men hors ds ligne. Most 
European nations divide the battalion into ten companies, each 
commanded by a captain ; the battalion being the unit a cer¬ 
tain amount of independence of action is allowed to it, the com¬ 
panies of which it is composed obeying strictly the orders of the 
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battalion leader. The Prussian army alone presents the peculiar 
IVature of having only four companies in a battalion of 1,016 
men, each company being to a great extent independent; in 
fact, the relations of the Prussian captain to the officer com¬ 
manding the battalion are more those of the officer commanding 
the battalion to the brigadier-general in other armies. Thus 
tlie company with the Prussians is the tactical unit. The reason 
tlmt is given for this distinction is undoubtedly a sound one. 
It is tliat the unit should be the largest force that one man can 
influence by his personal conduct and exertions, and this the 
Prussians consider to be about 250 men. Tliis gives far greater 
elasticity to the movemcaits of the battalion—enabling it to 
take advantage of the sinuosities of ground. In battalions 
as now eoiistitutod, the grenadier and light infantry companies 
have lieeri done away with. The principle of selecting the 
tallest men for one company, the grenadier, and the smartest for 
the other, the light company, was the remnant of a system, the 
necessity f<jr which hadlong since passed away. All companies 
are now numbered from flanks to centre. No. 1 being on the 
right. No. 2 on the left, and so on. 

The captain of a company is i)laccd behind the centre of the 
rear of his company, and a subaltern officer on each flank. 
The introduction of breech-loading arms has necessitated this, as 
in th('. former position the captain occupied (on the flank) he 
could not sujiervise. and check the. tire of the men composing 
t.Jje company as he can from Ins present position. 

The nioniited officers, lieutenant-colonel, major, and adjutant, 
are ])lac.ed where they can bcisL see the men under their orders. 

J3ATTATAS, an early name for the potato. 

BATTER. When the surface of a structure, instead of being 
vertical, slopes at a sm(dl angle, it is said to have a batter. The 
amount of batter is measured by the ratio of the horizontal dis- 
tiincc by which it recedes from the vertical to the height _mea- 
Hured along the vertical. Thus a batter may be 1 in 8, 
1 in 12, &c. 

BATTERY. The enormous size of nvodern artilleiy has 
caused several important modifications to be introduced in bat¬ 
teries. 

Chief amongst these is a great thickening of the parapets, and 
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Plan of Screen Gun Battery. 

an tecteased space between the guns. The parapets have now 


to be mode 25 feet in plac/C of 18 feet thick, and the guns arc 
now placed thirty feet apart instead of eighteen feet. The 
labour of constructing the batteiy has consequently been greatly 
an^ented. 

One form of battery that has been introduced with good 
results is termed the “ screen battery.” This battery has an 
earthen jiarapet or screen, about 20 yards in front of it. This 
screen has embrasures cut in it, through which the guns mounted 
in the battery mav fire. Any shot or shell touching the “screen” 
is very likely to be deflected from the battery, and sheila fired 
with percussion fuses will be exjdoded in the screen, and not in 
the parapet itself. The embrasures of this battery are made of 
a peculiar form. [Embrasure, E. C. vol. iii. col.'851.] 

Another form of battery recently introduced is “ the gun pit,” 
or “ Moncrieff battery.” This form of battery bids fair to introduce 
very considerable modifications into the art of fortification. Cap¬ 
tain Moncrieff, the inve.ntor, has fully recognised the principle 
that the protection given to men working guns must be greatly in¬ 
creased, and he proposes to do this bjy mounting his gun so 
that it shall fi^(^ over a parapet ten ieet high, and when dis¬ 
charged, the recoil acting on the gun carriage shall cause the 
gun to descend, and a counterpoise to be raised. When the gun 
has descended as far as the recoil will take it, it is held by apaul 
until loaded; it is then released, and the counterpoise raises it 
to its fonnor posilujn. This arrangement is a most ingenious 
one: it utilises the force of the powder in two directions, viz,, in 
propelling the shot, and in removing the gun to a safe position, 
where, hidden from view and quite safe, it can be loaded. The 
“ work ” dojie on the gun prior to Captain Moncrieff's invention 
was exjjended on the carriage, or in overcoming the resistance of 
various compressors intended to check its recoil. It always 
exerted a more or less destructive effect; Captain Moncrieff has 
not only prevented this destructive eflect, out he has utilised 
and timied it to good account. 

The, word battery has a general use, and is often luisuiider- 
stood. It is applied to the heap of earth thrown up to protect a 
number of guns ; it is applied to the men themselves; to a 
number of men, horses, and field guns, termed a “ horse,” or 
“ field ” battery ; and it is also now applied lo the captain's 
command in garrison artillery, which used formerly to he termed 
a company, and wliich consists only of the gunners. The word 
battery can only be clearly understood from the context, (hi- 
stmetwn in Military/ Engineering.) 

BATTERY, THERMO-ELECTRIC. [Thermo-Electricity, 
E. C. S.] 

BEADING, a name given to certain preparations used by 
spirit-vendors to cause their liquors to hang in drops about the 
bottle or glass when poured out. The simplest formula consists 
of a mixture of ether and strong spirit. 

BEAKER, the glass shaped like a tumbler, but expanded 
towards the rim, and furnished with a “ beak,” in which the 
chemist collects precipitates, and warms liquids. The name was 
formerly in use jfor a drinking-cup, and was derived, no doubt, 
from the Dutch heker (German, heclier), 

BEAR’S GREASE, a cosmetic purporting to be mode of the 
fat of the bear, but commonly consisting of Ko^s lard or veal faty 
scented and tinted. 

BEATING THE BOUNDS, the popular designation of 
the perambulation of a parish for the purpose of marking its 
limits [Perambulation, E. C. vol. vi. col. 389J. The perambu¬ 
lation 18 made in Rogation week. The clergyman, accompanied 
by the churchwardens and other paiisli oflicers, the school¬ 
children, and any inhabitants who like to join the procession, go 
round the limits of tlie parish, carrying in their nands peeled 
willow wands, with whicli they beat the stones or other distinc¬ 
tive boundary marks. At special points, it was ilie practice, in 
Boiuc iiarishes, to beat a young school-boy (who received a small 
gratuity as a recompense)—^in otliers a casual passer-by was 
seized and bumped gainst the stone—^in order to impress the 
locality of the boundary more distinctly on his memory; hut 
these rough practices are now abandoned, the victims having 
in some cases recovered damages for the assault in an action at 
law. In London, parish bounds are beaten on Holy Thursday 
(usually every third year), when the Inns of Court and other 
extra-parochial districts are closed, and all tlio approaches strictly 

£ larded against a forceable entry or a surprise oy the perambu- 
tors. A full account of the practices which in early times 
prevailed in various parts of the country at these perambula¬ 
tions, will be found m Brand’s * Popular Antiquities/ voL i. 
p. 118, Ac., ed. 1841. A somewhat similar custom formerly pre¬ 
vailed in Scotland. 
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BEBIRINE or BEBURINE. CjqH«^NOj 
T his alkaloid is detained from the bark of the green-heart tree oJ 
Guiana, It is a white amorphous powder, fusible at 198®. It is 
sparingly soluble in water, very soluble in hot alcohol. It has a 
bitter taste and alkaline reaction, and combines with acids to 
form salts, which refuse to ciystallize. The sulphate is used in 
medicine aa a substitute for (quinine, which it very much re¬ 
sembles in its action on the animal economy, being tonic, anti- 
periodic and febrifuge. 

BECHAMEL, a white sauce, consisting of veal gravy and 
cream, with or without flavouring. 

BECHE-DE-MER, TREPANG, or SEA-CUOTJMBER, the 
large sea-slug (ffolothuria), which is prepared for food and eaten 
by the Chinese to so great an extent as to form an important 
article of commerce. The trepang is caught by the Malays, who 
have fleets of as many ns 200 proas engaged in tlie fishery from 
the western shores of New Guinea and the southern shores of 
Australia, to Ceylon. They prepare the slug ibr the market by 
splitting it open when newly caught, boiling in sea-water, press¬ 
ing, and then drying it in the sun. Tlio prejtared trepang is 
carried by them to Macassar, where Chinese traders purcliase 
their cargoes. About 7,000 picols (of 133J lbs. each) ar(i annually 
exported from Macassar to (Jliina; the. price; varying from five 
Spanish dollars to over 100 dollars a picul, according to quality. 
There is also a considerahle export of trepang from Manilla 
direct to Canton. It is very gelatinous, and is said to form a 
nutritious soup, fIIoLOTHURiADi®, E. C. N AT. Hibt. Dtv. vol. iii. 
col. 112, 116.] 

BEDTBedstead, E. C. vol, ii. col. 481. 

BEDE. The use of counters, or beads, for eccle.siastical 
purposes dates from an early period. Sozomcn, a.d. 443, 
mentions Abbot Paul, of the desert, of Sceta, ns counting his 
three hundred repetitions of the .same prayer <laily by means 
of small stones, kept in a fold of his rolx*, and cast out one 
by one. Chaplets, or strings of such, were used from tlu* 
fleventh century, and probably became luiiversjilly adoptCMl 
about the time of the crusades, in imitation of the beads 
used by the Mohammedans; and St. Dominic, a.d. 1230, is 
considered the introducer of their permanent use. Tn later 
times bede signified the knobs upon jirayer-belts, ])ilgrims 
from the Holy Land introducing long rows of seeds or stone 
beads strung ns girdles. AVilliam of Malmesbury, in bis ac¬ 
count of Coventry, states that the T^ady Godiva, wife of Leofric 
of Menda, bequeathed a threaded chaplet of jewels for a muddace 
to the figure of the Virgin in the cathedral church. The, IJvdc- 
roll was a list of manes of the departed luilhfiil who were 
prayed for every Sunday from the pulpit: the jBcdemm, or 
bedesmen, were those whose duty it was to recite the pniyers 
enjoined by the patron or founder of the particular church to 
which they were attached, and for which they received certain 
emoluments. All cathedrals of the New Foundation numbered 
bedemen among their inferior olliccrs : these wore the Tudor 
badge, a rose en soldi, on their brea.sts, and perform(‘d in addi¬ 
tion the office of l)cllringer.s and vergi'.rs' assistants. I’he various 
materials, such a.s jet, wood, stone, or jewels, which coinjiosed 
the bedes, imparted, or rather were supposed to impart, various 
virtues and iminunitie.s to those employing them in their devo¬ 
tions. A portion of the bede-roll belonging to Bowden chantry, 
CO. Ches., exists in the British Museum, MS. Hurl. 2059, f. 12. 

BEDSTEADS. The metallic liedsleads, briefly lulverted to 
in Bedsteads [E. C. vol. ii. col. 48j, have come extensively 
into use since that article was publi.shed. They were made first 
for hospitals, workhouses, and barracks ; and Birmingham was 
then, as it is now, the chief seat of manufacture. About 183.5 
they began to be used by schools and private families ; and 
their cheapness, convenience, and cleanliness rapidly increiused 
the demand for them. In 1805 it M'as computed that twenty 
firms in and near Birmingham jiroduced (iOOO metallic hedstead.s 
weekly, which employed 2500 workmen, exclusive of tube- 
drawers. The cost of jiroduclion had been les-sened tme-half 
since 1846. Iron bedsteads are easy to sciparate and put together, 
owing to the simplicity of the joint, which is dovetail. Thi; 
head and foot rails are notably convenient, compared wdth those 
of wooden bedsteads. The separate parts of rod iron (any cross 
section) are put together by means of castings, which serve also 
as ornaments. Various improvements have been gradually 
introduced, such as employing malleable-iron castings in the 
host goods, mingling brass with iron in the ornamentation, and 
impressing a kind of lithographic printing in gold and colours. 
Nuts and bolts are very little used in the manufacture. The 
Bcpaiate pieces of wrought and bar iron are connected by bosses, 


formed by pouring molten iron into moulds, which clasp the 
extremities of the bars of iron to be united; and these 
bosses form part of the pattern. At the Paris Exhibition, in 
1867, there was a fine display of brass bedsteads, of a kind 
lar^ly made at Birmingham for South America. 

BEEF. Our eiroorts of salted or barrelled beef are very 
small; because in this, as in most other articles of food, the home 
production falls short of the consumption. The quantity and 
value of the imports from foreign countries are considerable :— 

1868 . 240,677 cwts. . ;^638,147 

186.9. 214,955 „ . 380,387 

1870. 203,713 „ . 427,823 

BEER. Besicle.s the malt liquors mentioned under the word 
Brewing [E. C. vol. ii. col. 329j, there are two kinds of beer in 
use—one ns popular beverages, the other as medicines. 1. To 
:he first class belong ginger, spruce, and treacle beer. 2. To the 
second class, untiscoibutic, cinchona, pipsissewa, sarsaparUla, 
stomachic, suljihuric acid, and tar beer. Receipts for these 

several beens will be found in such works as Cooley’s ‘ Cyclo¬ 

pedia of Practical Receipts,’ art. Beer. 

BEER AND ALE. These beverages arc among the few in 
which our production far exceeds the consumption. The export 
has become one of magnitude, in quantity and value, as the 
Following figures will show :— 

1868 . . 496,646 barrels. . . ill,869,183 

1869 . . 495,110 „ . . . 1,892,716 

1870 . . 521,054 „ . . . 1,878,452 

Mr. Sorby communicated to the ‘Monthly Journal of Microsco¬ 
pical Science,’ in ] 869, an announcement that he had succeeded in 
applying the test of the spectrum microscope to beer and ale, 
us well us to tbe hot malt, the wet hops, the liquorice, and other 
articles used. An analysis of tlie.se beverages nas become more 
and more, necessary. A committee of the House of Commons 
has ascertained that i»ub]ic-hoii.se and beershop beer has been 
biiml to contain cocciilus indicus, hartshorn shavings, Spanish 
juice, orange jniwder, gingc'r, grains of ])aradi.sp, quassia, cara¬ 
way seeds, co])jMTas, cuiisiciim, and various other substances not 
iroperly belonging to the beverage. Some of them are added 
o imjiartbitlerne.ss without the use of much hops ; some to give 
flavour and pungimcy; some to give intoxicating qualities, that 
the drinker may want to drink more ; .some as cheap substitute.^ 
for malt; some to give a false appearance of age; and some to 

ipart a frothy head. 

A few recent improvements in t he* manufacturing processes arc 

diced under Breweries [E. C. S.]. 

BEESWING, the .second crust formed in port and some other 
wdnes after lung keiqiing. It consists of pure, shining scales of 
tiatar [Wine, E. C. vol. viii. col. 945J. 

BEET has, iluring the last few years, been successfully 
;rown in the, southern counties of England for the manufacture 
if sugar and jiotash salts, and for brewing and distillation. 
Several varieties of sugar-beet an; grown, but the preference i.s 
generally given lo Die white-fleshed Silesian. This variety, 
however, has already been improved upon by our large seedsmen, 
and scedgrowers will, no doulit, have each their favourite sorts, 
:is in the growth of the other root crops. Sugar-beet can be 
grown throughout the Avhole of Indand, and farther north in 
the United Kingdom than i.s perhajis at present generally 
credited. 

A deep rich soil that retains its natural sap and absorb.^ 
moisture, from the atmosphere is best suited for the growth 
of sugar-beet. Calcareous, chalky, poor sandy and gravelly 
soils are naturally objectionable. The general cultivation more 
resembles that of the carrot than mangel wurzel. The land 
should get a thorough autumn-fallow and manuring with well 
matle farmyard manure in order to secure its incorporation with 
the soil by the time of sowing. The quality ol the manure 
will depend much upon the nature of the land, climate, and 
season. According to Professor Church, of the Royal Agricul¬ 
tural College, Cirencester, 20 tons of roots remove from the 
land, of potash 180 lb.; phosphoric acid 50 lb.; magnesia 32 lb.; 
lime 22 lb.; sulphuric acid 18 lb.; and nitrogen 67 lb. : and 
the substances thus removed will give a general idea of the 
food consumed by the jilant. Sprengel gives more soda than 
potash in the root, upwards of three times the quantity of 
potash in the leaves, and nine times the quantity of lime 
as compared with the root. There is also more phosphoric and 
sulphuric acid in the leaves than in the roots. Twenty tons of 
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roots yield about fifteen tons of leaves, accordinff to Professor 
Church. But the weight of the leaves is inversely that of the 
root. The less the weight of leaves the better. 

Seedtime is from the beginning to the end of April. The 
winter-made mould should be retained on the surface for a 
seed-bed, and it is essential that the seed be sound and of the 
proper sort, as success depends upon healthy plants and uiiilonn 
growth in the early stage of lile, so as to leave plenty of time 
for the formation of sugar in the after j)erio(l. For this pur¬ 
pose the vitality of the seed should be tested^ in a llowcr-pot. 
ft should be got into th(^ ground with suflicient saj) to start 
vegetation. In dry iveuther the w^ater-drill should be used. 
From 10 lb. to 12 ik of seed are drilled jau' acre. The rows 
should be sufficiently far apart to peimit of hoTOe-hoeing, 
frequent stirring of the land being favourable ; but in the rows 
the plants should be grown ns close together as pos.sible, as the 
roots should not exceed 4 Ih. each. The young jdants sliould 
be thinned out by hand, and in hand-hoeing the eartii should 
he hoed u]) to the roots, so as to heej) them covered close 
up to the leaves ; finally they are to be earthed close np with 
the double niouhl Ijoard ])lough, and where individual bulbs 
rise much above ground they should be covered up with the 
hand-hoe. 

The season best suited for the growth of siigar-hcet is growing 
weather at the commencement, hut dry and itiihl during the 
ripening proce8.s and Ibnnalion (if sugm. A moist growing 
autumn, with a second growth of leaves duiing Sepb'iuber, is to 
be dreaded, as it not only reduces the weight of sug.'ir, but the 
(quality also. Sewage suits the crop at iho early }>eriod, but 
during the latter it should not be applied. About -15 tons of 
roots per acre were grown last y('ar (1870) by sewage at the 
Lodge Fanil, Barking, luuler maiiagi'iiiont subject to iiujirove- 
incnt both as to the weight and quality of the, roots. But im¬ 
perfect i s the luanagement was, the cro]) was much above an 
average both as to weight and saccharine quality—a fact that 
augurs favourably for llio growth of sugar-beet by sewage or 
liquid manure. 

The harvesting of tin* cro]) is a busy season. I'he ro«)ts .w; 
lifted in the saim* way as Belgian carrots, which tlu-y very 
much resemble. Eacli rout should be Pqiped and cleaned 
carefully, so as mit to bleak the skin. The crop may !»*. stored 
the same as mangel or carrot, but the builis must he kept cool 
and free from fennentatiou and growtli. The roots realise. 
from Ids. to 20.'?. per ton. FarimsTs bring home pulp wdth 
their teams at 12s. per ton. Of roots 1^ tons will yield 1 ton of 
pnlp. Tin* pulp mixed with hay and oil-cake, is given to 
cattle—50 lb. of pulp, 12 lb. hay chaff, and li lb. of cuke—or 
6 lb. of meal may be substituted‘for the cake—the whole being 
well mixed together. 

The growth of proper si'cd promises very iinporfnni results. 
The roots selected should be below grouml, have a clear skin, 
and bo linelv formed, with the tap root ami leaves centrally 
opposite. When bulbs show a tendency to rise much above 
ground, it indicates a degeneracy of the true saccharine typt^, 
and, therefore, in the selection for seed, such huihs should he 
carefully avoided. In other re-spects the planting of tlic roots 
and the harvesting of the seed cro]) are similar to the jdaiiting 
and harvesting iil’ mangel, can’oi,, and su ede seed crops. 

BEET-PRODUCTS. The manufacture of products from 
beetroot has developed within the last few years into an im¬ 
portant di?pai‘tinenl of indnatrj’^, ])articiilarly on the cmitineiit of 
Europe. 

Beetroot Surjar. The old method of obtaining sugar from the 
juice of the root, described in Bpjkt [E. 0. vol, ii. coJ. 52j, may 
still be taken as involving the chief princijilcs, although im¬ 
provements have been introduced in almo.st every jiart. In a 
plan now much adopted in America, the I’oots arc washed and 
trimmed; they are lifted by an elevator into a hopper, through 
which they iall into a rasping-maiihine. 'When rasoed by the 
action of saw-blades set inside a revolving drum, flie rtt.sj)iiig8 
fall into a travelling bucket, which conveys them into a centri¬ 
fugal draining-machine, revolving 1500 times a minute. The, 
|)mp in the dnmi becomes useful as fodder for cattle; wliile the 
Juice, which has been forcibly expelled by the centrifugal action, 
flows into a defecator, where the scum is separated by lime, &c. 
Elevated into a tank, and passed through filters, the juice Hows ; 
into a boiler, where it is evaporated to the proper degree of con¬ 
centration. When crystallised, and dried in n centrifugal machine, i 
there results white sugar of a heavy grain; while the syrup 
which is driven off by the centrifugal machine is made into I 
brown sugar. j 


M. Collette, of Paris, has recently introduced a method in 
which several labour-saving contrivances are adopted. After 
washing, grating, pulping, &c., the 3 ;oot is pressed until 70 per 
cent, ot the juice is driven out; and while this is being con¬ 
verted into sugar, the pulp is diluted with hot water, and again 

ressed until iilniost dry : nearly all the remainder of the juice 

eing expelled from it, and consigned to the distillery for con¬ 
version into spirits. M. Robert’s diffusion process, now coming 
much into use, is founded on Professor Graham’s discovery of 
the curious action of a membranous partition in separating two 
liquids wliicli are in mixture ; he brings it into action in the 
mode of ti'eating the juice; there is a “ diffusion liattery” of eight 
vessels, and lieat is applied chiefly in the form of steam. It is 
becoming gradually recognised that the sugar-factory ought not 
to he far removed from the beet-field, because tlu! root is injured 
if long ke])t, or if much shaken by conveyanci^, and because the 
expeiLsc of cartage or carriage is considerable. There is an 
establishment in France in which a sugar-factory is placed in the 
midst of a number of beet-farms; each fann possesses the 
means for pulftiiig and })ressing, and the juice is transmitted 
from all of iliein to the central factory, where it is boiled, evapo- 
rateil, and cry.8talli.spd into sugar; there are 37 miles of pipes to 
convey the juice, Hchiitzenbacli’s beetroot macerator and cen¬ 
trifugal extractor are among the many new machines that have 
recently been introduced. 

France has kept the leail in beet-sugar making. She had 470 
factories in 1869, in xvliicli 280,000 tons of sugar were made, 
leading to a payment of nearly 2,000,0001. in salaries and wages. 
The crops in the ground in the early yiart of 1870 were reckoned 
to be equal to the production of 350,000 tons of sugar; it was 
further estimated that the crop would be worth to the nation not 
less tlian 10,000,000/., made nji of the following items sugar, 
7,7(K?,O()0/. ; ])ulp as fodder and manure, 760,000/. ; spirits, 
1 , 600 , 000 /.; an<l potash, 250,000/. But the calamitous war 
mim'd the plans, and upset all calculations. The produce of the 
Zollverein (the whole of Gennaiiy except Austria) in 1870 was 
e.stimated at 250,000 tons; that of Austria at 150,000 tons; and 
that of Belgium fairly jiroportionate to the area of the country. 
The whole yiroduce of thii Oontineut was estimated at 664,00(> 
loirs in 1868,840,000 toirs in 1869; and 925,000 tons in 1870 
(before the war)—about half as much as all the cane-sugar 
made. The heet-sugar factories in all countries are now roughly 
estimated at 12(K) in number, giving employment to large num¬ 
bers of yie.Tsons when the agricultural operations of the year are 
nearly over, and supplying a considerable amount of fodder for 
cattle. 

The clieaj)ne.ss of cane-sugar, imported directly into England 
from the We.st Indies, has hitherto checked the prosecution of 
any very exl.eii.sive plans for beet-sugar making in thi.s country. 
We iiiipoi’t beet-8ug.ar largely from the Continent, however, for 
refining into lump-sugar; and many economists are asking 
whether it is not now time to make our own? We import 
600,(MM) Ions of sugar annually, at a cost of 15,000,000/., which 
quantity (in 18(J0) included 100,000 tons of Continental beet- 
sugar. Such ligures are begiiming to tempt English manufac¬ 
turers. ?roles.sor Voelcki'r, Mr. Crooke.s, Mr. Baruch.sen, Mr. 
Kohii, and otlu'r yiersmis, have lately written at much length on 
the subject, for tlic mo.st j)art taking a favourable view of the 
eatahlishment of heetroot-sugar manufactories in England. Mr. 
Duncan commenced sucli a factory in 1868, at Lavenham, iu 
Suflblk. In that year and in 1860 he lo.st money by it; but in 
1870 it was fairly remunerativi!. lie bought hi.s beetroot of the. 
leighboiiriiig Suffolk farniers. In November, 1870, Mr. Caird 
sent to the ‘Tiine.s’ a saiiq)le of sugar made by Mr. Duncan, 
and .stated that lu' was at that lime making up 400 tons of root 
per Aveek. Mr. Caird’s account of the enteryjrise was very 
sanguine;—“Broadly staled, the conversion of the roots into 
sugar has more than doubled their value, though bought from 
the farmer at a jiricc mon* remunerative to him than any olher 
article he produces. The land is not impoverished, as nearly 
the whole of the feeding properties of the beet are returned to 
it to fatten cattle. Tiie whole available suryilus labour of 
an agricultural parish receives indoor emyjloynicnt in the sugar 
factory, tluring three or four months of the slackest time of tne 
year, and at good wages. Capital is profitably employed, and 
trade of all kinds in the neighbourhood benefited, while the 
general supply of sugar is augmented.” Early in 1871, in 
lectures on this subject, delivered before the Society of Arts by 
Professor Voelcker and Mr. Kohn, it was stated that the balance- 
sheet at Lavenham for 1870 exhibited a profit of 16 per cent, on 
a sunk capital of 12,000/., after writing off interest and depre- 
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ciation. The sugar, crystals good quahty, weighed about 
8 per cent of the root. 

Beetroot Bpirit. This maiiuCactuTe had scarcely coTnineiiccd 
in England at the time of the publication of the article Beet 
(already cited), although it had advanced to some extent on the 
Continent, Leplay’s and Champannois’ systems are still in 
force, eacli having its advocates. In one system the juice is 
partially fermented in the cells of the root; in the other, thi 
root is macerated with hot wash from the still, instead o 
with water. The system of Champannois was awarded a prize 
in 1870 by a society at Argenteuil; the object in vii'w being to 
determine, not exactly what is the best mode ol‘ distilling spirit 
from beet, but what is thfi best aggregate result in spirit, jnilp- 
fodder, and manure. In many parts of Bclgiiini and France the 
spent pulp is pressed into cake, whicli breaks easily, and is 
mixed vdtn meal or straw-draH* for cattle ; indeed, much of the 
interest connected with the mmiuliKJture of heid-sugar and spirit 
depends on the question how i'ar fodder and manure can idso be 
obtained. Savulle’s system of distillation is a thinl kind which 
has come into use. Connected with tlie l)oi]pr is a distilling 
cylinder, having many diaphragnis insi<le; ivJiile a separating 
condenser, a fusel-oil receiver, and a steam-regulator are intended 
tt} iueilitate certain parts of the jji'oeess. (This fusel-oil, olieii- 
sivo both in taste and in odoui-, is Jbrnied during the distillation 
of spirit from many kinds of root: it greatly injures the spirit, 
if not removed.) There are now about .'300 beetroot distilleries 
in France ; and the plan udo])te.d in most of them seems to be 
to use for spirits the, roots that are too jxiur in sacchariiu! 
matter to be suitable for sugar. As the refusii from the vine¬ 
yards and wine-presses alfords a cheap source for sjjirit in France, 
a beet-distilJery can hardly stand its ground against a brandy- 
distillery, each considered alone ; but its chauees are. improved 
if spirit, sugar, fodder, and manure arc all hold in view. Bee.t- 
Hpint is not much used, alone or with water, us a beverage ; it 
is generally combined with cognac, wines, cordials, or liqueurs, 
to form various compounds, the true nature of which is not 
always revealed to the public. 

Beetroot distilleries were iirst established in England in 1858. 
There were about a dozen of thimi in viuuous parts of tlie country, 
all, or nearly all, erected and lilted up by an engineer who 
adopted Leplay’s system. The venture was not succcsslul. The 
shareholders in the companies were timid, withdrawing lus soon 
as they had experienced a loss; the persons employed wore 
unskillul; the operations were not corulucted in the best man¬ 
ner ; the roots purchased were deticieiit in fermentable elements; 
the price paid for them was too high ; the landowners at that 
time often looked with distrust on the beet-culture, doubtful 
whether their tenants would not deteriorate the hmd thereby; 
while the Excise troubled the new distillers by unceasing watch¬ 
fulness of the distilleries. To wliat extent there is a probability 
of this manufacture reviving in England is a question now much 
debated, especially among agricullunsts. In an uimsnal degree 
agricultural proccisses, raanuliieturiiig oj)erations, Excise regula¬ 
tions, and foreign competition are involved in the solution of the 
roblem. It was sliovni in the previous article that bc;el may 
c successfully and profitably cultivated, and that the culture is 
steadily extending ; and recent experiments seem to prove that 
beetroot distilleries may be profitably worked in agricultural 
districts. Mr. Campbell, of Buscot Park, near Fai-iiigdou, 
Berks, established a beetroot distillery on his estate, at which 
(J0,()(K) gallons of beet-spirit were distilled in the season of 

1870— 71 ; and so Avell satisfied was he with the result, that he 
was preparing to sow 800 acres with Silesian beet for the season 

1871— 72. 

BEHISTUN INSCRIPTION. This iiiscrijition is engraven 
on the face of a rock, which suddenly rises from the plain 
north of Keriiiuiisliah, in Persia, to a height of about 17(K) feet. 
For the purpose of securing it from accident or injury it was 
carved at a height of 300 feet above the ground. Situated on 
the left hand side of the high road leading from Bagdad to 
Hamadan, it must have .-ittraeted the attention of passing tra¬ 
vellers for many centuries before it was known in Europe, In¬ 
deed, 06 early as. the time of Diodorus Siculus w(5 have mention 
of it under the name of “ Baytaravoy 6pos/’ or Mount Bagiston 
—in old Persian, BSgasthfina—the place of the Gods. The 
same Diodorus tells us that., an inscription on the face of the 
rocks there, recorded the triumphs of Queen Semiramis. Such, 
we may suppose, was the tradition of Jm day; but we now 
know that this interesting document is a proclaiiiation of Darius 
H^taspes, king of Persia, B.c. 610. 

The task of copying so long a document must have been 


both tedious and dangerous; as, from its elevation above the 
ground, it could only be reached by one lowered in a basket 
from tlie top of the almost perpendicular mountain. Sir Robert 
Ker Porter, who saw it, and gave a drawing of it in his account 
of his travels, says that to copy it completely would he a labour 
of two months. Colossal bas-reliefs represent King Darius, be¬ 
fore whom stand nine cajitives, each with his hands tied behind 
him, and a rope round his neck. Over each prisoner is written 
his name, and the crime he had committed. One is lying pros¬ 
trate an his back, with hands uplifted. Upon him (Qomates or 
Sinei-dis) Darius places his right foot. 

Accompanying this bas-relief are three columns of inscrip¬ 
tions, all in cuneiform or arrow-headed characters, but each in a 
diflerent knguage. In the first colurnn, which wc may call the text, 
and which is wril,t(;n with an alphabet of 42 characters, the king 
of king.s addresses his Persian siihjects in Old Persian, an Indo- 
European language allic(l to Zinul, Old Bactrian, and Sanskrit. 
The two otlwtr coliinins arc translations respectively into Medo- 
SeyMiic and Assyrio-Jia by Ionian. Neither of these is alphabetic ; 
but the former is syllabic, and the latter .syllabic and ideographic. 
The Ztledo-Scylliic is a Turanian language, cognate with Turlfisli, 
Hungarian, Lappic, and Fiii-''J’artar; while the Assjnio-Baby- 
loiiinii is a member of the great Semitic- family, and related to 
Hebrew, Syriac., and Arabic. In Medo-Scythic Darius addressed 
ho nomades of hi.s enqnre ; while ho used Asayrio-Babylonian 
11 addres.sing the more ( ivilised and cultivated inhabitants of Ida 
:xte.nsive rule. 

As the.sc several inscriptions are translations one of the other, 
it followed, that if we eouhl succeed in reading one of them we 
might by its aid succeed in reading the other two. Niebuhr, 
who vi.si'ted the ruins of Pe,rse])olis in 17(50, not only copied the 
tri-liiigual inscriptions wide,]) abound there, written in the same 
character as lliost; of Beldstun, but remarked that one of these 
languages w'aa written with an alphabet of forty-tw'o characters. 
This was llie Persian text; and it wm observed, moreover, that 
each word was separated from the preceding and following word 
by a wedge placed difigonally ^ thus. Aided by these obser¬ 
vations, Professor Grotefend announced in 1802 that he had 
madt* out the characters—which Bj)elt the name of Darius. Soon, 
otli(!r hdters were deciplieriid, and b}' the time Sir Henr^ 
Itawlinson had copied the Beldstun inscrijition, the longest tri¬ 
lingual inscriiJtion known, wc were in a position, by the help of 
II knowledge of Sanskrit and Zend, to translate its contents. 
Rawliuson puldiHlicd thi.s important document for the first 
le, wdth a translation, in the ‘Journal of the Royal Asiatic 
dety ’ for 184(5, and now wa: are able, after the lapse of more 
than tw'o thousand years since it wa.s WTitten, not only to under¬ 
stand nearly every' word of it, but, what is of greater eonse- 
quence, to read by its aiil the Medo-Scytliic and still more im- 
iwrtaiit As.syrio-B:il)yh)idun version. Jiy the help of the Latter, 
again, we are able to read Ihi! annals of such kings as Tiglath- 
pileser and Nebuchadnezzar, as recorded by tliemselveB, and 
thus acquire, more knowledge of those' remote times than 
we have of many events wldcli transpired in the Middle Ages. 
The monunienl.s of Khonsabad and Nineveh, of Babylon and 
Borsip])a, arc thus made to yield up their historical treasures, 
and to poiu* a flood of light on the pages of the Bible and ancient 
’ istory. 

As a specimen of the Persian text, we give in the original the 
commencement of the Behistun inscription, which reads thus :— 
Adam-<Darayavufi\klishayathiya<\vazrfi,ka, 

1 (am) Darius king great, 

\khshfi,yathiya-Vkli8hayathiyanam\kliBnS.yathiya\Parsaiy. 

king of king.s, king in Persia, &c.’' 

Such words as v(izrd/M=gTiiiit, w'erc explained from the modern 
Persian bmurff--great, khsJ layutliiya«: Shah—king. Adam is 
Jie some a.H the JSanskrit iiham = 1. The word for son, puthra, 
is the .same both in old Persian and Sanskrit; the same may 
be said of bratar, Sanskrit bliratri=tbrother, and bumis=enrth, 
Sanskrit blifimi. 

The following is a translation of the beginning of this ancient 
nscriptiou, which we give not only for the sake of its contents, 
Jilt also as a specimen of its style :— 

“I am Darius, the great king, king of kings, king in Persia, 
king of the provinces, son of Vistaspa (Hystuspes), grandson of 
Arsames, the Aclicerneni de. ’’ Darius then traces his genealogy up 
to “ Caispais, whoso father was Hokhamanis. Saitn Darius the 
king, Tliereibre are we called Achsemenides; from old time have 
wc been proved, from old time our family have been kinm. Saith 
Darius the kin^, Eight of my family were kings formeny. 1 am 
the ninth. Suith Darius the king, By the favour of Omuzd am 
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I king, Ormuzd gave to me the kingdom.’* He then enumerates 
the countries (2^ which were subject to his rule and paid him 
tribute, among which are included Babylon and Assyria, Arabia 
and Ej^t, Ionia and Armenia. « , , 

In the 18th section he tells us, “ Then I proceeded to Babylon 
against that Naditabira, who called himself Nabukudracara. 
The army of Naditabira held the Tigiis; there he rose up in 
rebellion, and entered on board ships. . . . By the help of 
Ormuzd I crossed over the Tigris; there I smote severely the 
army of Naditabira, On the 27th of the month AtriyMiya, 
then it was that we fought tlie battle.” In all the battles which 
he relates he is victorious, and most religiously ascribes his success 
to the help, or favour, of Ormuzd, at that time, so far as ive 
know, tlje only deity recognised by the ancient Persians; the 
names of the deities Anaitis and Mithra not appearing till a 
much later jieriod. The inscription, after relating liis conquests 
and victories in various parts of the world, but unfortunately 
with no date of the year of his reign, and with that disregard of 
chronology which in ancient as well as modern times has always 
distinguished the Persians, thus concludes :—“Saith Darius the 
king, Thou who shalt hereafter be king, take great heed against 
lying; the man who is a liar punish severely.” Aiul again, 

Thou who shalt hereafter read this inscription mayest know 
what I have done. Hold it not for a lie. May Ormuzd testify 
to thee that I have not given you this information in any untrue 
manner. . . . This tablet will inform thee what I have 
done. Therefore conceal not this edict. Make it known to the 
people. Then may Ormuzd be thy friend, may thy family be 
numerous, and mayest thon live long.” The tablet concludes by 
giving the names of those present when the king put to death 
the false Smerdis the Magiaii, an usurper. 

The MedO'Scythic version of this inscription was published 
with fac-simile and translation by Mr. Edwin Norris, secretary of 
the Royal Asiatic Society, in 18r)H ; mid the Assyrio-Babyloiiian 
text in the original, accompanied with translation, in the‘Journal 
of the Royal Asiatic Society,’ London, for 1851, by Sir Henry 
Rawlinson ; and subsequently in France, in 18.54, by De Saulcy 
in tlie ‘Journal Asiatique.’ One of tlie most complete and 
useful books on this subject is ‘Die Altporsischeii Keilnschrifteu 
im Orundtexle, niit Uebersetzimg, Grainmutik iind Glosaar,’ by 
I""!*. Spiegel, Leipzig, 18()2. The Behistuu Inscription, the text 
revised and corrected, has been edited this year, 1871, by Mr, 
George Smith, under the care of Major-General Sir Henry 
Rawlinson, in vol. iii. of th(', ‘ Inscripiioiis of Western Asia,’ 
issued by the Trustees of the British IVIuseum. 

BELLS. The main features of bell-foniiding remain no.arly 
as they were when the article Bell ; Bkll-foundino [E, G. 
vol. ii. col. 59] was published. At the Intemiitioiuu E.v- 
liihition in 18U2, the Buckum Mining and Cast Steel Manu¬ 
facturing (Joinpuiiy, Prussia, exhibited a cjist-steel bell weigh¬ 
ing 22,300 lbs. Tn 1801, M. (lolliu madt? a mnv set of cliime- 
bolls for the Cliuvch of St. Germains d’Anxerre ; in Avliicb, 
instead of the costly and heavy barrels until then usually 
(•m]doyed, he constructed several small barrels co.sting only 
250 francs each ; whereby tin* eliiuies hiul the command of 
.‘I Avidc range of tunes, liisteail of weights, the apparatus was 
Avorked by one of Lenoir’s gas-engines, Avhich liave theadvanlage 
of being suddenly extinguished when their A\^ork is done. At 
iJic Pans Exhibition in 1867, there was shown a turret-clock 
by Gaurdin, m.adii for the toAvn of Bullalo, United State,s : 
chimes of forty-three l)(dls, made by Bollee and Sons, of Mans, 
Avere attached to it, with machinery for AMiying the airs. 

Although the largest cliureh bells in England are lUtade in 
London, Birmiiigliam is the chief centre of manufacture fur bells 
generally—from clmrcli and factory, tloAvn to table, capui*iso]i, 
and musical hand-bells. Mr. Timmins, iu his accoiuit of the 
Birmingham manufactures iu 18G6, gives reauarkable in8t.ances 
of the extraordinary kinds of work that (’.oine to that Im.sy 
loAvn. “Not veiy long since, Messrs. ScholefieUl, Sons, and 
Goodman executed an order for t(!n thousand green-bronzed 
and lacquered liouse-bells, twelve ounces in weight each, for 
a West African prince, to adorn bis new iron palace. Messrs. 
J. Wilson, Brown, and Co. also recently recieived an order from 
anotluir African prince for a immbe-r of polished ship bells in 
elegant brass frames, and mounted on mahogany stands, some 
of which were engraved with the name assumed by the dis¬ 
tinguished potentate, ‘Yellow Duke, Esq.’!” 

it is believed tliat the practice of hanging house-bells w.aH not 
much adopted until the beginning of the present century. _ At 
first the wires and cranks were left exposed along the ceilings 
aad walls ; but now, in the best,houses, they are enclosed m 


tubes of brass, tinned iron, or zinc; while the cranks—the pur¬ 
pose of which is to change the direction of motion—are enclosed 
m boxes. 

BELTING. Belts (called also bands or straps) are an im¬ 
portant means of transmitting power from one rotating piece of 
mechanism to another, revolving at the same or at a different 
velocity. Bedts are mode of leather most frequently, but some¬ 
times of gutta-percha, vulcanised india-rubber, catgut, or 
woven fabric. In use, the belt is strained over two cylindrical 
disus, termed jmlhjs or riggers, and the velocity of the motion is 
the same as if one pulley rolled on the other. The belt resists 
slipping on the pulleys by its friction, Avhich is doxiendent on the 
initial tension put on the belt, and is liiniteil by the amount of 
tension the leather will safely bear. The belt may be open, as 
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ill fig. 1, or crossed, as in fg. 2. In tin*. Ibinier case the driven 
shaiit revoh^es in the same direction as the driver, in the latter 
case in the op 2 )osite direclion. Let N„ N^, be the number of 
rcAmlutions per minute, and i’^, ij^, the radii of the driving and 
driven luilley, respeetiA'ely; then— 

N, ___ r, 

N\ ■” 

With flat bells, which are those most frequently used, the 
pulley should have a rim one-fourth broiuler than the belt, 
iml should 1)(‘ turned slightly convex, the rsulius of the con¬ 
vexity being tbrc'e, time's tin* Avidth of tlu' I’im. This convexity 
or rounding jueveiits the. slipjung of the belt olf the pulley side¬ 
ways. lfihedri\am shaft is not i»ai‘allel to the driver, the fol¬ 
lowing e,i)nditiou must bo fulfilled : -the ]>oint .*it which the belt 
is delivered Iroiu either ^uillcy must be iuthe plane in which the 
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other pulley revolves (fig, 3). If it is inconA^cniont to fulfil this 
condition, a pair of guide pulleys may bti used to change the 
direction of the holt (Jig. 4). Speed-cones are sets of corre¬ 
sponding pulleys, of varying diameters, so arranged^ that the 
same belt can be used on any pair of the set. By shifting the 
belt the speed of the driven machine can be varied at pleasure. 




Leather hcltu are usually 2 to 10 inches wide, and vary 
from ft to 4 inch thick. Double belts are belts of two tliick- 
nesses of leather, cemented and sewed, or riveted, throughout 
their length. Tlie short strips of which the belt is composed arc 
united together in various ways ; for instance, by Ixiing cut to a 
feather-edge, cemented and sewed, or by overlapping aiid hieing 
with thongs of untanned hide, or by overlapping and inserting 


neat belt screws. 

Let 1 be the length of the arc of contact of the belt w'ith 
one of the pulleys, R the radius of the pulley, and let — = e; 


put also f = co-efficient of friction between belt and pulley ; 
e =r base of hyperbolic logaritliius = 27183; T, = tension on 
driving ; and T, = tension on driven side of belt. Then it can 
be shown that— 


R « T, - T, = T,(l - - T,(ef« - 1) 



+ Ta __ 4 . 1 

au 2(ef» — 1) 


For leather belts on iron pulleys f may, in ordinary cases, vary 
from 0-25 to 0-42 (Rankine, ‘ Machinery and Millwork ’). The 
maximum value which T, may have consistijntly with safety, we 
have seen to be 46 to 70 lbs. per inch width of belt. Put T for 
this greatest safe stress. Then 

R = wT (1 — o-f«), 


where w is the width of belt in inches. 

If we express 6 in degrees, put T = GGj^, and take f = 0*42, 
as Messrs, liriggs & Towiie. liave done, we get -- 

R = GG^w (1 - 

where R is to be calculated for that pulley of the })air for 
wliicb its value is least. Tin* following table, containing the 
force transmitted per inch widtli of bell, for various arcs of con¬ 
tact, has been calculated by Messrs. J’l iggs & Towne (‘Joiinuilof 
Franklin Inrtitute,’ 1868) 


Arc of contact, e , . 90“ 100“ 110" 120“ 130°. bW 180° 210 ‘ 210° 270" 

or force transmitted ! 1 I '■ i 

w 11 

per inch Midlh of : 

belt in lbs. 32 3.0 37 ' 30 42 40 49 ' 03 j 00 08 


For double belts we may take IJ tinui the values given in 
tliis table. 

To calculate the power tran.smitted by any given belt, running 
on a pulley of radius R in feet, making N r»‘Volution.s po* iiiijintc, 
let V = 2jrRN be, the velocity r)f the helt; then the h(»Tse- 
puwer transmitted *= li V -7- 33,()0t), where R may be calculated 
iroiii the formula) given above, or obtained l»y multiplying the 
tabular number corresjxjndiiig to the arc of contact by tlie width 
of the belt. Conversely, if the horse-power II to he transmitted 
is given, and the width of belt recpiired, we must first cal¬ 
culate 

„ 11 X 33000 H X 33000 

^ “ V ’ 



If belts are very short, there is a difficulty in obtaining 
sufficient initial tension to enable T to have its proper maxi¬ 
mum value. Then sometimes a small pulley, called a tension 
pulley, carried by a lever, is caused to press against the belt by 
a weight on the lever. 

Professor Rankine has shown that when belts run at very 
high velocities the centrifugal force has an influence on the 
friction. 

The term Telodynamic transmission has been applied by 
M. C. F. Him to a system, developed by him, for the transmis¬ 
sion of power to considerable distances by belts of wire rope 
rutming at very high speed. Tilie ropes generally are 1 inch 


diameter, the pulleys 10 to 20 feet diameter. These pulleys 
are of iron, grooved, with gutta percha driven into the bottom 
of the groove by a mallet. The ordinary speed of the rope is 
50 to 80 feet per second. If the distance between the driving 
and driven pulley is very great, the rope is supported at inter¬ 
mediate points by guide pulleys, so that the spans crossed by the 
rope do not exceed 5(K) feet. 

Tlie capabilities of this system will be most apparent from an 
example. At Schaffliauseii three turbines of a total effective 
power of G(K) hoi*se.s liave been placed on one side of the river. 
The pow*cr of these turbines is first transmitted across the river, 
a distance of 386 feet, to a station on the other side. *At this 
station the direction of the ropes is changed, and the power is 
transmitted along the river bank a distance of 1431 feet, to a 
second station, a small amount of power being also delivered at 
tvv*o intermediate statioiH, From the, second sLulion 200 horses’ 
jiower are transmitted a farther distance of 1431 feet. The ropes 
are 1 inch diameter, composed of 80 wires. The rope pulleys are 
14 feet diameter, and make about 80 revolutions j>er minute, so 
that the s])eed of the rojie is about G1 feet per second. The 
])ower is sold to the various luanufactureis along the river banks, 
at a fi.ve(l rental of 120 franc.s j»er lioi-se power per annum. 

BENJ> riTniiALDRY, E. C. vol. iv, col. GG6]. 

BEKEFIT BUILDlNa SOCIETIES. An Act, the 6 & 7 
Will. TV. c. 32, taking cognisance of tlie existence of certain 
societies called building societie.s, princii>a]ly among the indus¬ 
trious cla.sses, enacted that it should bo lawful for any number 
ofpersoiis in Great Britain and Ireland to form themselves into 
and establish such societies for the purpose of erecting or pur¬ 
chasing dw'clling-houses or other liouseliold estate out of funds 
raised liy subscriptions from the members. A sliare in such 
society is not to exceed the vnlue of 1.50/, At tlie same time, a 
member is not ]irohibiLe(l IVum holding any number of shares 
in the .sumo society. Tlie subsi ription per month for each share 
is not to (‘xceed 20*-., and .my member may lawfully give a bonus 
for the money in respect of his shares being advanced to him 
before the time. At the same time, no member is to he allowed 
any interest or anuuily in respect of liis share until the same has 
Ix-eii fully realisi'd, unless it, be in the case of a retiring member, 
according to provision e.xjire.ssly made in the rules for such an 
event. 

The society may i>roYide rules for their own government, and 
prescribe forms of coiis i'yanci', mortgage, and the like. 

'riie ordinary form of security taken by such societies being a 
mortgage of the proi)erty on wbieli tlu' funds advanced are to 
i»e iiivested, sneb investment on mortgage is declared lawful; 
and it is further en.-icted that the indorsement by the trustees of 
the society (d' a receif)t for the monies advanced on the mortgage 
slijvll have the elfect of a reconveyance, for tlie purpose of vest¬ 
ing the estate in the p(‘rsons ('iitilled for the time being to the 
equity of redemption. 

The rules and traiislers of .sluires of the society are exempted 
from liability to stamp duties. 

These .societies are not eutitlef) to invest their monies with 
the Commissioners for the R,eduction of the N,ational Debt, or in 
any sjivings bunk. Tluty may not be transformed into freehold 
land societies. 

Of course, in the great number of such societies there is the 
greatest variety of constitution and of regulatory rules. Most 
ditliculty has been ex])eri(‘nc.ed from tlu.' inartificial way in which 
the rules have been drawn for the det(*rmination of disjmtes, it 
being not always very obvious what disjmtes are to be referred 
to the tribunal which is mentioned. 

liENZHYDEOL. C„H„0 = | oJc.H.HHo 

This is an iso-alcohol formed by the action of nascent hydrogeji, 
developed by sodiiun-anialgam, upon benzophenone, just as iso- 
jiropyl .alcohol is formed by the action of the same reagent upon 
acetone. That these reactions are quite analogous will be seen 
from the following eejuations 

{oO(CHJ + H, ~ {o^H,)HHo. 

Acetone. Isopropyl alcohol. 

|o^(5.hj + a, - |o(^t.)HHo. 

Benzophenone. Benzhydrol. 

Beuzhydiol presents itself in the form of white needles, which 
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melt at 67° and distil between 296° juid 297°. During distilla¬ 
tion it is partially decomposed into ether and water :— 

(C,3lln . 

2(C„H.,H«) - ]0 + OH.. 

( ^13“H 

Benzbydrol. Bciizh 5 ’drolic uthor. Water. 
(2(0«H„0.) = + 2Ho. 


dilute nitric acid. The chloride and acid are simply maintained 
at the temperature of ebullition for a few hours in a balloon, to 
which a reversed Liebig’s condenser is attached. Benzoic acid 
and benzoic aldehyde are both formed in the process:— 

C,H,C1 + 2(No.H(.) = I + 2(No.) + OH, + HCI. 

Chloride of Nitrio Benzoic Nitric Water. Ilydro- 

Benssyle. acid. aldehyde, peroxide. cluorio 

acid. 


Benzhydrol has a suffocating odour, is insoluble in cold water, 
but soluble in alcohol, ether, and benzol. 

Action of chromic acid. When this alcohol is subjected to the 
action of oxidising agents, such as dilute chromic acid, it re¬ 
generates benzophenone, just as isopropyl alcohol under the 
influence of the same reagent regenerates acetone ;— 


(OH, + 0 - 

JO(OH3)HHo + ^ - 

i CIT, . 

{00(0113) + 

oil,. 

iHopropj l iilculiol. 

Acetone. 


lc(cX)HHo + 0 = 

}oo(ojr,) + 

OH,. 

Benzhydrol. 

Benzophenono. 



Action of h'omine. AVhen benzliydrol i.s heated with bromine 
in a sealed tube to 2(H)°, two atom.s of tlie bromine take the place, 
of two atoms of hydrogen, benzbydrol dibrnme being forined 
CijHioBaD- TJiis is a light white body comno.scd of micro¬ 
scopic needles, wbicli melt at 163°. Sotliuni-amalgam transforms 
it into benzbydrol. It is a very stable body, its alcoholic .soluti<»n 
being acted upon neither by oxide of sih'er nor caustic imiasli. 


Jknzhydrolk ether 


( ^13^^11 

lElu... 


Win'll benzbydrol is di.stillcd 


niide.r the ordinary nTe.s.sun! of the atmo.s]>bere it is partially 
decomposed, a.s lias been already stated, into ether and water. 
This di'composition may, however, be rendered complete by 
conducting the distillation under a pre.ssiire superior to that 
of the atmosphere. When the distillate obtained by tlie Lxtler 
method is treated with alcohol a crystalline body is jnecipitated, 

and boils at 


whicli is the etlier in que.stion. It melts at 1J8' 
315°. It is soluble in concentrated suliduiric acid. 


iCH, 


Comjionnd Ethers. Acetate of benzhydrol 

obtained by boiling glacial acetic, acid with the alcohol for 
several hours. It is an oily liquid, .soluble in alcohol, ether, and 
benzol. It distils between 30V’ and 302 ’. 

The benzoate and succinate of benzbydrol may be obtained in 
a similar manner. They are both cry.stilline bodie-s. 

(Tiinncmann, Ann. Gh. Phann. exxv. 229 and Jhdl. de la Hoc. 
Vhim. 18(55, t. iv. p. 268). 

BENZOIC! ACID [R. C. vol. li. cnl. 83.] This acid is also 
formed when benzyl-alcohol or oil of bitter almonds i.s expo-sed 
to the action of oxidi.sing agents :— 


Benzyl alcohol. 

+ 


o. 


0^ 


i C„I1, 

COllo 


-f on.,. 

Water. 
■ 27fo). 


Kckule prepares it by the following intere.sting synthetic 
process :—Monobroinbcnz(»l diluted with benzol, and a quantity 
of sodium in small piece.s are introduced into a balloon, to whicli 
is attached an upright refrigerator. Into this mixture, which i.s 
boated by a Avater-batli, a current of dry carbonic acid gas is 
])assed for about twenty-four hours. At the expiration of this 
time the product is treated with water, which dis.solves the 
benzoate of sodium formed, but not the oily matters xvliich ac¬ 
company it. The following equation explains the reaction;— 

C.H.Br + Na, + 00. = | 

Monobrom- Carbonic Benzoate Bromide 

benzol. acid. of sodium. of 

sodium. 

{G^JIJir -f Na^ + 2(00^) = NaO.C^JI.O^ + NaBr.) 

This is a general method, having been sncce.ssfully applied to 
the preparation of several acids of this series. 

It is also pr^ared on a grand scale in France from chloride of 
benzyle CsHgCHgCl, by exposing it to the oxidising action of 

AMS AND SCI. DIV.—SUP. 


By continuing the action of the nitric acid for a longer time, 
all the aldeliyde can, of course, be converted into benzoic acid. 
This method of preparing the acid is likely to supersede all 
others. 

(Luuth and Grimaux, Bull de la Sac. Chim. 1867, t. vii 105). 

Amidohenzoic and Diamidohenzoic Acids. These acids are 
fonned by tin? action of reducing agents, such as nascent hy¬ 
drogen, sulphide of hydrogen, or sulphide of ammonium upon 
nitrobenzoic and dinitrobenzoic aciils :— 


C,U.(No.)(). 

+ 

311, 

= CVH,(NII,)0, -f 

20H,. 

Nitrobciizoic ue.id. 



Amidohenzoic acid. 

Water. 

C,1I,(N0,),0, 

+ 

OTT, 

= (;h*(nh,),o, + 

40H,. 

Dinit rubenzoic acid. 



Diamidobenzoic acid. 

Water. 


+ 

6/f 

= 0,,7/,(iV//,)O, + 

4Ho). 


4- 

127/ 

= CMNIQ.O, + 

8Ho). 


These an* both cry.stalline compounds. The former is a mono- 
bjisic acid forming metallic salts and ethers. It also forms 
(•ry.stalline comj»ouu<ls with acids. The latter body, on the 
contrary, is destitute of acid properties, jiossessing neither an 
acid ta-ste nor tlu*. })ower of comoining with bases. It forms, 
however, well-defined and erystalliiie CQiiipounds with acids. 

Constitution of Amidohenzoic Acid. This acid is isoiiierie. 
with anthranilic acid. The latter acid is derived from carbamio 

acid (X) I by the .substitution of plienyl for one atom 

of hydrogen in amidogen. It is in fact phenyl carbamic acid. 
Their dilference of structure will be at once seen from the 
following formula).— 


Amidobenzoiu 

.acid. 


GO i 

{ NH(CoH,) 
I’lieiiybuirbamic 
acid. 


The.se acids can be retidily dislinguisbed from one another by 
the .action of heal. Amidohenzoic acid when liouted nearly to 
rediies.s yie.lds only a trace, of aniline, whilst its isomer, under 
tlie same circiimstaiices, is freely deconipo.se.d into aniline and 
carbonic aci<l. 

Wlien amidohenzoic acid i.s subjected to the action of nitrous 
acid, two molecuh's of it excb.ange three atoms of hydroL'en for 
one atom of nitrogen, .and are converted into a comiiound called 
diazoamidollenzoic acid:— 

2(G,ll,NO,) -b NOHo = C,JT„NsO* + 20Hy 

Amidobenzoic Nitrous Di.azoamidobenzoic 

acid. acid. acid. 


This sub.stitution of nitrogen for hydrogen is susceiitible of 
very general application. 

(Griess, Bull, de la Hoc. Chim. 1866, t. vi. 403). 

BENZOICIN. The name given by Bcrthelot to the artificial 
fats forined by the action of benzoic acid on Glycerin [Glycerin, 


E. C. S.J. 

BENZOIN. Bitter - Almond - Oil Camphor, Cj* H.aOj. 

This compound is obtained by the action of alcoholic 
potash on crude bitter-almond-oil, or pure benzoyl hydride in the 
presence of hydrocyanic acid (Benzoio Group, E. C.). It is isomeric 

th benzylic benzoate, » | §()!!o-[CH,(CaH,^ 

((\JIjO,CiJliO^) and polymeric with benzoyl hydride, C,H*0 
1 COli constitutional formula is at present 

unknown. It is, however, probable that it contains an atom of 
hydroxyl, from the circumstance that when treated with acetylio 
chloride, 0»H,0,C1 {CJI^O^Cl) one atom of hydrogp^ replaced 
by the radical acetyl forming acetyl lienzoin, Cj 4 H^j 0 (C||Hg 0)0 
a substai^e which crystallizes Irom its 
T 
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etheTeal Bolution in rliornhic prisms and large six-sided tables. 
The action of oxidizing agents removes two atoms of hydrogen 
from benzoin, forming benzil (E. 0. vol. ii. col. 89) Ci+H,(,Oa 
and this can be again entirely reconverted into 
benzoin by the action of suitable reducing agents. Zinin (‘ Ann. 
Chem. Pharm.’ cxix. 177) dissolves the benzil in acetic acid, and 
on boiling the solution with finely divided metallic iron it 
gradually solidifies to a pulp, consisting of ne(?dle shaped crystals 
of pure benzoin. When benzoin is boiled with alcoholic potash, 
free access of atmospheric oxygen being permitted, the solution 
acquires the fine violet blue colour so churacteristic of benzil, 
and ultimately becomes almost entirely converted into potassic 
benzilate. 

C..H,iO,HO + OKH + O = look® + OH.. 

Benzoin. PotasBic benzilate. 

(^48^1.0* + Kt\H0 + Oa = C^H,,0,,K0 -f 2TT0). 

Benzoinam, luphiii, CajHj^Na 

(C'^j/T’jflNa) principal products obtiiined when lienzoin is 

heated to UK)’ in scalecl tubes with alcoholic ammonia, and 
under similar circumstances acids convert it iiito lepideu and 
oxylepiden [Lepiden, E. C. ,S.J. 

BENZOJj [K. C. vol. ii. col. 94j. (Syn. Benzene*, Bicarbnret 
of Hydi’iigen). This is the first member of Ihe aromatic seiirs of 
hydrocarbons. The series is thus designated, becaii.se several of 
tliederivatives of these hydrocarbons j)ossess peculiar and fragrant 
odours, e.g. lu'uzoic acid, oil of bitter almonds, &c. Tlu! deriva¬ 
tives them .selves are also cla.ssed as the ironedic f/roap of organic 
bodies. Thu members of tliis series at j)resent laiown, are ;— 


Benzene or Benzol.Cello 

Toluene ..Cyllg 

Xylene .. ChIIio 

Cumene ..CoHi, 

Cymene. 

Amylxylene.Oiallao 


They are all contained, vdth the excP])tion of the last, in the 
lighter part of the oil obtained by the destructive distillation of 
coal, and may be sejuivatcd from one another by fractional dis¬ 
tillation. 

As these hydrocarbons may be regarded as d<'rivcd from the 
corresponding paratlins, wliich are satin-,ited bo<lics, by the .-ib- 
straction of 8 atoms of bydrogeii ((.)„ II,,,— 8 ^ C„ 14 ), analogy 
would lead us to expect that they would ]»lay the j»art ol octu- 
tomic or hexatomic radicals. We find, however, on investigation, 
that this is by no means tlie case. As a giaieivil i-ule they lieliave 
os saturated molecules like tlie ])aralliiis ihemselve.s, forming 
■with chlorine and analogous riulicals, 2 ’i'odiicls of sub.stitution, 
but no products of addition. 

Benzol may he represented as a satumted molecule, by the 
following grajdiic formula, in whii-li it will be observed that the 
(sirbon-atoms are much more inlimatedy euimcctcd with one. 
another than they are in the fathj hyclrocarhons - 

n 11 

\ / 


^ o 



H-c C — II 



o-o 

/ \ 


H II 

It will be observed that in this formula, each carbon atom has 
only one free bond, which is saturated by an atom of hydrogen. 
The other hydrocarbons of jthis series may all be regained as 


derived from benzol, by the 
hydrogen :— 

substitution of methyl (CH 5 ) for 

0 „He = CJI.H . 

. . . . Benzol 

o,H, - c,n.(CH,) 

. . . . Methyl-benzene 

C.H„ = C.II.(OH,). 

. . . , Dimethyl-benzene 

C.H.. - C.H,(C1I.). 

. , . . Trimethyl-benzene 


. . , . Tetrametliyl-benzene 


It will be at once seen that these bodies ore capable, with the 
exception of the first, of forming a great mpy isomeric bodies 
by substitution. For example, by the substitution of one atom 
of chlorine for one of hydrogen in methyl-benzene, we may form 
two isomeric bodies, chloride of benzyl and monochlortoluene. 
When the sub-slitution takes place in the methyl group, we obtain 
the former body, when it takes place in the benzene residue or 
phenyl group, we obtain the latter :— 

CaI4.CI4Cl = C«H*C1.CH,. 

Chloride of benzyl. Monochlortolueno. 

Of conrse in the higher tei-ms of the .sei’ie,s, eases of isomerism 
are more numerous than in the lower. Again, an isomer of 
dimetliyl-lx'nzene may be formed l>y 8 ub.stilutiug the radical 
ethyl ((^^ 11 .,), for one atom of hydrogen in henzeiie, and an 
isomer of trimelhyl-benzene by siilwlituting ethyl and methyl 
for 2 atoms of liyilrogeu in benzene 

o«H,(Oii3), = 

Jlimolhyl-bcnzcnc. Elhyl-bcnzeuo. 

oji3(CJi3)3 = c„i4(CH,)Cj-4. 

'J'rjmetbyl-bciizeno. Metbyl-ethyl-bcnzeiio. 

- CJUiVJh). 

C;JWJh\ ■= 

Tini:iol. Borthelot has succeedefl in forming this hydrocarbon 
from its elements. When Acetylene (OjITj) is exposed ton tciu- 
]><‘i'ature a little below redness, it is transformed into several 
lolymeric compounds, the ])rincipal of which is benzol. Acety- 
eiie itself, is also formed l.>y the direct union of its constituents, 
as has been alri'ady stati'd fAciiTYiiKNK, E. U. S.]. 

In consequi-nce of its formation in tliis n ay, Berthelot regards 
it as compo.sed of three molecules of acetylene, and calls it tri- 
acetyl eiu! :— 

3(C.,14) - 

Acotyluuo. Benzol or Triacetylene. 

{m,iQ = OM 

{UuU tic la Sue. dhim., 18fi7, t. vii. p. 304. 

It is also fonued when chloride of jiheuyl i.s subjected to the 
action of sodium. 

2(C„H,01) + Na, « 2 (NaC]) -f CoI4 + C.H*. 

Chloride of phenyl. Chloride Sodium. Benzol. Fhenylene. 

(2{a,M,a) + 2^^a =. 2(Naa) -h -f CM. 

Benzol is a very stable body, not being acted upon by sodium, 

pcrchloride of pbosjihorus, or af|ueou 8 cliromic acid. When its 
vaitour is passed through a red-hot porcelain tube, it is resolved 
into jmre liydrogen gas, diphenyl CuHn, ( 2 ( 0^11 „)— 
and a waxy hydrocarbon melting at 200 '’, called clirysene 

Snhstiiatwn Products. By the successive substitution of chlorine, 
for hydrogen, atom for atom in benzol, six cblorine compounds 
may be formed, of which the last term is the pcrchloride of benzol 
CoC%. The first of the series, clilorolienzol O 0 H 5 CI is prepared 
by acting uiion benzol with chlorine, in privscnce of a small quan¬ 
tity of iodine, which favours the substitution. It is a colourless 
liquid, insoluble in neater, but soluble in alcohol and ether. It 
boils at 136®. It is a very stable body, not being acted upon by 
acetate of silver, alcoholic potash, or ammonia. Sodium, however, 
with the aid of heat, transforms it into diphenyl Fum¬ 

ing nitric acid converts it into chloronitrobenzol WaH 4 (N 0 g)Cl. 
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ChloroLenzol is identical with the chloride of phenyl ohttdiied 
hv the action of pcrchloride of phosphorus upon phenol. PhHo. 

“ Perchloride of benzol is formed by passing a cun-ent of clilorine 
into a mixture of pentachloride of antimony and benzol, till it 
ceases to be absorbed. Hie pentachloride is removed by hydi*o- 
chloric acid, and the pcrchloride of benzol thus obtained is uuri- 
fied by crystallisation. It presents itself in the fonn ot fine 
brilliant needles, which melt at 220 ^, and are soluble in ether and 
hot alcohol, but insoluble in water. It is not acted upon by 
nitric acid. 

Iodide of benzol or iodide of phenyl This body is prt'pared 

by Schrugham, by exposing phenol to the action of iodide of phos¬ 
phorus. It may also be fonned from benzol by heating it for a 
long time in a sealed tube with a mixture of iodate of y)ota 8 h 
and dilute sulpbuiic acid. It is n colourless liquid, insoluble in 
water, and boils at 18.')°. Wlien sulijected -to the action of 
sodium amalgam and water, it r(‘g(’nerat(!s benzol. It is a very 
stable compound, not being acted upon by ]>otasli in fusion. 

(Peltzer Ann. Ch. Pharm.. cxxxvi. 198). 

The biniodide and tri-iodide of benzol have also been formed. 

Products of addition. Ih'iizol is cajtable ol’ forming very few pro¬ 
ducts by direct combination with other bodies. The compounds 
it forms in this way with chlorine and bromine hiive already 
been noticed [Benzoo, E. (!.’]. In addition to these, it yields 
a body by combining directly with three molecuh'S of hypo- 
chlorous acid called the trichlorhydrine of phenose. 


Test. Benzene is readily converted into iiitrnbenzol, by nitric 
acid and nitrobenzol into aniline, by red\icing agiaits. These 
reactions Hofmann has made use of for llie detection of benzol 
in a mixture of volatile oils. The licjuid to be examined is 
he.'ited in a test tube with fuming nitric acid, washed with 
water, and agitated with ether, which dissolves the nitrobenzol 
formed. The etluin.'al solution is removed by a ])i|)ette and 
mixed with alcohol, hydrochloric acid, and granulated zinc. 
After the lapse, of five minutes the, sedution is satunitcd Avith 
potash, and again .‘igitali'd with ether, which dissolves the product 
(aniline). On ev.'qiorutiug the ether on a watch-glass, and .add¬ 
ing a drop of a solution of hypochlorite of c.alcium, the splendid 
purple colour, chanictei-istic of aniline, is produced. 

Iot the other rleriv.ati ves of lie.nzol, see Piienyi,. E. (J. S. 
BENZOLEIC ACII-), C 7 II 10 O., ( 6 '^^,,/^). A solution of 
benzoic acid in w.ater is submitted to the, action of sodium 
amalgam, taking care, to keep it always faintly acid by the addi¬ 
tion of the rciiuisitc ((mantity of hydrochloric acid from time to 
time. At the comjdetion of th(^ reaction, the upper aqueous 


solution the benzoleic acid separates as an oily layer, having an 
odour somewhat resembling tliut of valerianic acid. Its salts are 
amorphous. (Ilerraanu, Ann. Chem. Pharrn. cxxxii. 75). 
BENZONITRIL [Phenyl Cyanide, E. C. S.J. 
BENZOPHENONE (Benzone, Phenyl Benzoyl), 

1 C(hC H ^ (^aa-^Ao^a) ^ structure similar to tliat of acetone 

( QJJ ® * 

I qq[qjj y and is obtained by the action of heat on potassic 

benzoate in a manner similar to that in which acetone is ob¬ 
tained from calcic or baric acetate. [Benzoic Qnour, E, C. 
vol. ii. col. 89.] 

|C0(C.HJ 
Benzophenone. 


2 


I COKo 


+ COKo,. 


Potassic benzoate. 


{2(0,.H.0„S-0) - + UKOVO,)^ 


ether, carbonic disulphide and chloroform. By careful oxida¬ 
tion Avith a dilute solution of chromic acid it can be reconverted 
into l)enzopbenone, Avhilst sodium amalgam, on the contrary, 
changes it into henzhydrol. [Benzhyduol, E. C. S.] 
BENZOPINAKONE [Benzophenone, E. C. S.j 

BENZOYL, This is 


( C J-T, 

the negative radical of benzoic acid, corresponding to the ba- 
sylous radical benzyl | *^nd is obtained by the action 

of .sodium amalgam on benzoyl cliforide, C,IIaO,(fi 
dis,solveil in dry ether. When tin; reaction is complete, the 
solution is filtered from the mercury and sodic chloride, agitated 
Avith Avater to decompo.se any unaltered benzoyl cliloride, and 
after sepamting the Avater the ethereal solution is set aside to 
evaiporate. It forms small colourless trauRparent prisms wliicU 
melt at sublime, without decomposition, and dissolve Avith 
difficulty ill .alcohol and ether. Wneii treated with alcoholic 
pota.slL it .siilfcrs decomposition thus 


(C„TT, 

]C0 

)C0 

(C„H„ 

Benzoyl. 


-f IIKo 


COKo 


Fotasslc benzoate. 


+ KOflO 


{ob^d 


Hydride of 
benzoyl. 




The benzoyl bydriile is tlieii further act.e(l U])on by the alcoholic 
potash, and transformetl into henzylic alcohol and potassic 
l»enzoate. Benzoyl is isomeric Avith benzil, CjJljnO, 
but dill'ers entirely from it in its properties [Benzoic Group 
(Benzil), E. C.j, 

r>ENZOYL ETHYL, (VH,0,C.,II, = {0??(6 H^) 

substance is prejiared by the action of 
benzoyl cliloride on ]>urc zincic olhide, and is a liquid having a 
]»le,a 8 ant odoiu-. It i.s not miscihle Avith water, and boils at 117° 
(EiHMind, Ann. Cheni. Pharm. cxv. 22). 

BENZOYL, HYDRIDE 01*\ Bitter Almond Oil, Oxide of 
Slilbcne, Benzoic Aldehyde, Benzylie Aldehyde, C^UftOjIIs: | 

( 6 * ji/t-OgH) [sec E. C. vol. ii. col. 95]. When pure benzoic 
aldehyde is left for some days in contact with sodium amalgam 
ill the presence of water, it is almost entirely converted intuben- 
zylic alcohol, the aldehyde taking up two atoms of hydrogen. 

m + H. = 

Benzoic Benzylic 

aldehyde. alcohol. 

+ 2H 

Friedel (^Bull. Soc. Chim.,' 18G2, 18) recommends this as a 
convenient and adA'antage.ons method for preparing benzylic 
alcohol, the small quantity of unconverted benzoic aldehyde 
being removed by agitation witli a solution of hydric sodic sul¬ 
phite, SOlIoN ao(N aO,lIO,2SO.,). Zinc and dilute sulphuric acid 
do not reduce the benzoic aldehyde to lienzylic alcohol. Ber- 
thelot has found that a concentrated solution of hydriodic acid 
at a high temperature converts the aldehyde into the cor¬ 
responding aromatic hydrocarl )oii, toluol. The so-called chloro- 

benzol (benzylidene dicliloride) | which is 

obtained by the action of phosphoric chloride, on benzoic alde¬ 
hyde, is again reconverted into the hydride of benzoyl, when it 
is heated with Avater in a sealed tube to a temperature of about 
135” for 36 hours. 


When benzophenone is dissolved in alcohol and treated Avith 
zinc and sulphurh' acid, it takes up tAvo atoms of hydrogen and 
forms a substance analogous to pinakone, called benzopinakone. 

C»H„0. (OAO.). 



Benzophenone. 


Benzopinakone. 


It crystallizes from alcohol in white microscopic piisms, which 
ore only slightly soluble in that menstruum, but readily in 


i Cells , QTT 

ICHCl, + 

Benzy lidene 
dichlorido. 


+ 2110 


\%^A + 

Benzoic 

aldehyde. 

-f- 2HC1). 


Its isomer, dichlortoluol, obtained by the action of chlorine 
on toluol, does not yield a truce of benzoic aldehyde under 
similar circumstances. 

BENZOYLINDIGOTIN [ImaoTiN, E. C. S.} 

t2 
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BENZOYLISATIN [Isatin, E.C.S.]. 

BENZOYL PEROXIDE, Brodie pre¬ 

pared this sxibstance by jni.\in" in a mortar equivalent weights 
of baric peroxide Ijydrate and benzoyl chloride. As soon as the 
reaction is coinjdete, the baric chloride formed is carefully washed 
awajjr with cold water, the crude substance dried in vacm, and 
purified by crystallisation from carbonic disulphide. 

CO 

»|cb^\ + B*o| - o + B»a.. 

CO 

iCA 

Benzoyl chloride. Hiirie Hcjiyovl Barie 

]ier()xid(?. jx-roxidu. chloride. 

+ 2RaC7). 

It forms large rhombic crystals which are in.soluble in water, 
but dissolve easily in ethei* and bc'nzul. It melts at 103’.5, and 
decomi)OSe8 at a somewhat higher lemjierature, with slight ex- 

S lnsiou. When hoiled with a H(j]ntion of potassic hydrate it i.s 
ecomposed with evolution of oxygen and lormation of j)ot}is.sic 
henzoate. 

HENZOYL PERSULPHIDE, 'J’Jiis 

is ohtuined along with other compounds by the action of iui ethe¬ 
real solution of benzoyl chloride on dry plumbii*. sul])liide. As 
tlie solution cools, the benzoyl j)ei'sul[)liide crystallizes out, and 
may be puiified by recrystallization from boiling carbonic disul- 
))hide, in which it is moderately soluble. By slowly cooling the 
solution, or allowing it to e,v^•lporate spontaneously, the jHa-- 
Hulphide is obtained in lustrous ]n’isms, or .six-sided tables. It 
is insoluble in water, and soluble with dilliculty in boiling 
alcohol, from whicli it crystallizes in slender n(‘etlie.s. It undts 
at 128°, ami is by i’ar the inotd stalile. of the thiobeiizoyl com- 
poxinds ; it i.s decompo-sed, however, when boihul with alcoholic 
potash, with formation of pola-ssie. henzoate, and potassic ihio- 
beiizuutc. On the other Iiand, xvith an alcoholic solution of 
potassic suljihydrate it yields only ]iotasHic ihiobenzoate, sul¬ 
phuretted hydrogen being evolved at the same time (‘.Tahres- 
bericht,’ 1808, 580); Mosling (‘Ann. (dicin. Phann.’ cxviii. 303), 
obtained the same? substance, in small (luantity, by the action of 
bydrosulphuric acid on benzoic anhydride, benzoic acid and 
benzoic aldehyde being produced at the same time. 



+ 2SII. 


llydrosulphuric 

acid. 


+ 3 


Benzoyl 

pcrHulpltide. 


ICA . 

( COHo + 


Benzoic 

acid. 


\ CJT. 

I COH. 


Benzoyl 

hydride. 


+ 4HS ^ -f C\,TW. 


BENZYL [Diukn/yl, E. C. S.l 

BENZYL, HYDRIDE OF. Tolml fl'ouTOL, E. C. S.l. 

BENZYLAMTNE, (VH^N = 1^11,(0,11,) (C.jr^N). There 
are Qpj)areiitly two substances known under this name which liave 
the same rational fomula, the one, toluidine, will he fully 
described herciafter fE. C. S. ToluidineJ, the other xvhich 
Cannizzaro (‘Ann. Cliem. Phann.’cxxxiv. 128) considers to be 
the true benzylamiiie is obtained from the benzylic chloride 
prepared by passing a current of hydrochloric acid gas through 
t)enzylic alcohol, by heating it for some time xvith an alcoholic 
solution of ammonia. It is a colourless liquid, boiling at 182° 
and soluble in all proportions in Avater, from wliich however, it 
is again separated as an oily layer on the addition of solid pot¬ 
assic hydrate. It is a powerful base much resembling ethy- 
lamine and attracts caihonic anhydride from the atmosphere, 
forming a crystalline compound therewith. Its aqueous solution 
has an alkaline reaction, and its hydrochlorate forms a yelloAv 
crystalline double salt with platinic chloride. In the above 
described reaction dibenzylamine .and tribenzyl amine are also 
formed at the same time. Dihenzylamiiie rffH(C,H,), 
is a colourless oily liquid whicli is insoluble in 
water but easil 3 r soluble in alcohol and ether. It is decomposed 
by heat and easily converted into tribenzylamine hydrochlorate 
by the action of benzylic chloride. Tribenzylamine N(C,H,)j 
((Cj.Hy)aA') forms large white plates or needles whicli dissolve 
easily m ether or hot alcohol, but with difficulty in the cold. It 


is insoluble in water, melts at 91° and is decomposed when 
subjected to distillation. All these basic compoimds form 
salts. 

BENZYLIC ALCOHOL, Benzylic hydrate, Hydrate of Bemyl, 
Benzoic Alcohol, Toluylic Alcohol [E. C, vol. ii. col. 88J. CyllgO^ 

iclllko 

This compound, the first of the aromatic series of true alco¬ 
hols, is found amongst the products of the action of sodium 
umalgum on an acpieoiis solution of benzoic acid, or on benzoic 
aldehyde in the jn’esence of water [Benzoleic Acid and Ben- 
zovi.. Hydride of, E. C. S.] ; and wlien benzylic chloride 

C,H,C1 = I cIpYq {OJIjOl) is heated with plumbic hy¬ 
drate for two Ijour-s to 100°, it is transformed into the alcohol. 

^joiilcn + PbHo, = + PbCl,. 

Benzylic Plumbic Benzylic Plumbic 

chloride. hydrabi. alcohol. chloride. 

(c\ji,ci -f no,ifo - 0,110 - 1 - Pbci). 

BENZYLIC MERCAPTAN, Benzylic eidphhydrate, 

This substance is fonned when snlphobenzvlic 
clilorido, S()(C,11,0)C1 ((-\^H,,%OJ^l) [Toluol, E. C. S.j, is 
lieated with zinc and dilntt? sulphuric acid for a considerable 
time. As s<H)n as the action is completed, the whole is sub¬ 
mitted to distillation, the mercaptan llien passes over with the 
vajionr of Avuter into the receiver, Avhere it collects as an oil, 
which solidilies on standing. It crystallizes easily from ether in 
large jdates, which melt at 43°, and distil wiiljont decomp().sition 
at 188”. It is insoluble in AVi-iter, soluble with dilliculty in 
alctdiol, and, like (dlier inercaptans, forms compounds Avith lead 
and mercury. On (*.'c])osure to the, air the hydrogen is removed 
by oxidation, and benzylic disulphide, Cuif (Gy^lljS.^), is 
fonned. By the action of nitric ac.id it is converted into a sub¬ 
stance called o.xybenzylic disuljdiide, Cj^Hj^OgSg : 

(.larowsky, ‘ Zeits. Chem.' l8Gr>, 220). From its method of forma¬ 
tion it is ]»robable, however, that this benzylic mercaptan is not 
the true sulphur alcohol of the benzylic series, but rather 
thiocresol. 

BENZYLSALTCYLIC ACID, HC^* II„ O, 
f OOTIo^’”’' WiMC„H,)0„H0) 

Sodium salicylic hydride and benzylic chloride are heated with 
alcohol to 120° to 140 Tn sealed tubes, and the solution evaporated 
after separating tlie, sodic chloride by filtration. The re.siduo 
Avhen submitted to distillation yiehls an oil which may he 
purified by converting it into the crystalline compound Avith 
sodic hydiic sulphite, SOHoNao, ami after washing it with 
ether to remove oily imi)urities, decomposing the now pure 
crystalline compound by sodic carbonate. 

|CjHjN.Ho + C,II,Cl = + NaCl. 

Sodium Balicylic Benzylic Benzyl salicylic Sodic 

hydride, chloride. hydride. chloride. 

{G,jr^NaOJ£ -f G^^HjGl « -f NaGl). 


Benzylsalicylic hydride as thus obtained is isomeric Avith 
benzoin, melts at 46° and boils at an exceedingly liigh tempera¬ 
ture. Tt has an aromatic odour and is soluble in ether, carbonic 
tetracldoride, benzol and alcohol, from which it crystallizes in 
rhombic prisms. It is but very slightly soluble in boiling 
water. 

When benzylic chloride and methylic sodium salicylate are 
heated to 1(K)° with alcohol in sealed tubes methylic benzyl- 
salicylate is obtained in the form of an oil, which is then de¬ 
composed by alcoholic potash, yielding pota8.sic benzylsalicylatc?. 
Tliis is dissolved in Avater and an excess of hydrochloric acid 
added ; the benzylsalicylic acid now separates as an oil which 
solidilies after standing 24 hours. It can be obtained in trans- 

{ )aTeut plates by crystallization from alcohol, or better from car- 
)onic tetrachloride. It melts at 76°, dissolves easily in alcohol, 
and is also somewhat soluble in boiling water. 

BENZYLSALICYLIC HYDRIDE [Benzylsalictlio Acid, 
E. C. S.] 

BERAUNITE, a hydrated eesquiphosphate of iron, occur¬ 
ring at S. Benigna, in Bohemia. It forms radiated or laminar 
masses. S. Q. 2*878. Hardness 2*0 to 2*5. 
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BEIIBERINE, CVT„0*N {C^Ih,0,N). This alkaloid was 
discovered by Buchner in 1837, in the root of the barberry 
{Berheris vulgaris) (‘Ann. Chem. Pharm.’ xxiv. 228), and it also 
occurs in the following plants:—Colombo-root (Cocculus pal- 
matus), in Abeocouta-bark, obtained from G(docline potycarpa ; 
Xantlioriza apiifoliaf Leuntice thalictroides, the Colombo wood of 
Ceylon {Gosmiium fenestratum), Hydrastis canadensis, and many 
other plants. The plant containing it is usually exhauHted with 
alcohol; the alcohol distilled off, and the berbiuine extracted 
from the residue by nieana of boiling water. The dark yellow 
aqueous solution thus obtained is strongly acidulated with nitric 
acid, when berberine nitrate;' is deposited on standing in the foini 
of a brownish crystalline sediment, being veiy insoluble in 
dilute nitric acid. It may be purified by two or three recrystal¬ 
lizations from boiling Avater, with the. addition of a small quantity 
of plumbic subacetate to precipitate the resinous anil umeilag- 
inous ini])urities, the excess of lead being afterwards removed by 
sulphuretted hydrogen. In those suurei's of berberim; which are 
free from any Large amount of starch as the colombo-wood, the 
finely grounif material maybe at once boiled with a considerable 
quantity of water, and ub(.)ut ])er cent, of ])Iunjibic subacetate; 
after sufficiently concentrating the solution, the berberine is 
]trecipitated by nitric acid. The base is re.idily obtained from 
the idtrate by treatment with ammonia or calcic hydrate. (Sten- 
house, ‘Chem. Soc. .Tour.’ [2] v. 187.) 

Pure berberine crystallizes in small silky needles of a pale 
yelloAv colour, is only sparingly solubh' in cold water or alcohol, 
hut. more so at a boiling heat. It is iusolubh; in ether .and 
benzol. It has a strong and ]»ersistent bitter t.aste, and has been 
employed as a febrifuge. Berberine melts at 120“ and deconi- 
]ioses at a .somewhat higher tem])eratuie. Its salts, <d‘ which a 
great number liave been examined, are mostly cryslalliiu;, and 
soluble ill Avater ; tin; chromate is but very slightly soluble, and 
the nitrite is almost entirely precipitated from its aqueous .solu¬ 
tion by strongly acidulating it witli nitric acid. 

When berheriiie is treated Avith zinc and dilute suliihuric acid, 
it takes up four atoms of hydrogen, and is converted into a iieAV 
has(; hydroberheriw, CaoHjiOjjN ((’K,ffa,C^iV),the slightly solnhh; 
hydrochlorate of Avliich is preeijutate.d iroin tlii.s solution Ity Ihe 
additionof a saturated solution of sodic chhubh* : it is then di.s- 
solved in alcohol, and the base. ]>recipitale(l by ammonia. It 
crystallizes from sjiirit in e.olouiless needles, ami forius ciystal- 
linc salts, Avhie.h are hut slightly sidiilde in Avate.r. 

BEUEANS, a small sect of di.s.senters from the Scotch Pres- 
hyteriaii church, formed by tin- Bev. John Barclay, about 
1772 [BakcI/AV, John, E. C. Bioo. Div., vol. i. col. .020.] 
They Avere ratlii'i* higli Calvinists in doctrine, hut professed 
to attach no A'ulue to creeds or Iniman iea.son, looking to the 
Bible alone for their standard of faitli, and taking as their 
example the JeAVS of Berea, aaIio “received the Word Avith all 
readine.ss of mind, find searched the Scriptures ilaily Avlu-ther 
those things Averc so” (Acts, dm]), xvii. ver. 11), whcnei* their 
name.. A few congregations still exist, hut they arc fast 
dying out. 

BERSAGLIEBI, the riflemen in the Itali.an army. This 
branch Avas finst introduced into the S.Ti’diniun army on its 
rcorgani-satiou, after the disasters of 1818—45), by General 
Ah;s.samlro Della Marmora. He took the idea directly from 
the French, hut the unifonn, a dark green, the eqaii»ment, 
and the exercise, are modifications of the system of our ©AAm 
rifles. The bersuglieri did good .service in the (hiuiea, winning 
the strongly expressed admiration of the Allies, by their s])int, 
precision, and endurance. They i»roved equally efficient in the, 
Avar Avith Austria iii 18f)9. Since the I'.stahlishment of the Italian 
kingdom their ivumherhas been greatly augmented. They area 
light, active body of men,Avell fitted forlheiv])rcssioii of brigand¬ 
age, and similar irregular military duty imposed on tlie Italian 
army by the state of the country ; and the service is very 
popular. 

BERZELTN, a white or grey miner.il found in the older 
volcanic ejections near Lake Alhaiio, in Italy. It crystallizes 
in regular octahedrons or dodecahedrons. S. G, 2*428 to 2*727. 
Hardness 5*0. 

BESSEMER STEEL. At the time wlien Stkel Manufac¬ 
ture [E.C. vol. vii. col, 822] was written, Mr. Bessemer’s re- 
markaole process was sloAvly struggling into notice, having to 
contend against many difficulties. Since then the progress has 
been rapid, and the term “ Bessemer steel ” is now accepted all 
over 'fSurope, as the name of a product Avhich is the sunjecl of 
large and important manufactunng operations. 

The chief characteristic of the Bessemer process, in the object 


to be attained and the means of attaining it, could not be more 
succinctly stated than in the words of Professor Roscoe :—“ The 
process consists in buniiiig out all the carbon and silicon in cast 
iron, by passing a bhi,st of .‘itmo.sjJiei-ic air through the molten 
metal, and then adding .such a quantity of juire cast iron to the 
wrought iron thins pie])ured a.s is necessary to give carbon enough 
to convert the whole mass into .steel ; the me,lt(;(l steel is then 
at once ca.st into ingoLs. In thi.s Avay, six tons of cast iron can at 
one operation be converted into cast steel in twenty minutes.” 
Mr. Bessemer found so much disinclination on the part of the 
trade to make use of his ])lan, that he erected Avorks at Sheffield 
in order to be able to develope the system liimsi lf, and to make 
experiment.s .and iin])rovements in the Avorking details. This 
ent.ei‘pTi.se succeeded ; and steel mamifactni’io’s in various parts 
of the, kingdom have erected Avurks for the s])ecial manufacture 
of Bes.semer steel, paying a lieence fee or royalty for tlie use of 
the j)atent. The, Bes.semer plant at Sir Joliii Brown’s ‘ Atlas 
Woik.s,’ Sheffield, ro.st (y'JOO/. 

The munulacturing jn-or.esses have settled doAvn to the follow¬ 
ing form, in the average of English eslahli.shments :—Pig iron, 
containing perhaps T) jier rent, of carbon, is melted in a leA^er- 
heratory furnace. When fluid, it is run into a large vessel called 
a ronrnitr, having a c;i])iic,it}'- varying from 5 to 12 tons. A 
strong blast of air driven in througli hoh's at or near the bottom 
of the conA'eiier combines Avith the carl ion at an intense Avhite 
heat, and consnnie.s it in a feAv miniffes. Good molten iron is 
then poured in, containing the. exact quantity of carbon ne- 
ces.sary to proiluce a definite ([uality of steel. This is one, 
of the most import.int features in the Bi*s.seme,r process, since 
it admits of all gradations from jxafect steel to iron having 
the. sHghte.st ])ossihl(; res(;mbhince to steel. According as the 
metal is intended for milway axles, rails, boiler jJates, ship 
jdates, shot, guns, or other imrposes, so can it be iiiaih; more like 
steel than iron, or inori' like iron than steel, ])y adjusting the 
.small quantity of carbonised iron thrown into the boiling con¬ 
tents 01 the converter. The converter revolves on trunnions, iii 
the act of being emptied ; the steel flows into a ladle Avorke.d by 
a crane, and thence into the ingot inoiihls. Tavo lO ton con¬ 
verters have, sometimes been enq)loye(l in making one ingot of 
exi’eption.ally large size. One reason Avhy Be.sseiner steel is 
gra<lnull.y su])em'ding iron I'or many ]>nrposes i.s because good 
steel is as strong as doiihle its weight of iron ; while, Bessemer 
.steel is much cheai)ei* than steel made by the old ])roi’.eHse8. Sir 
William Fairhairn points out tli.at all the various qualities of 
steel, such as ductility, teuni'it.y, !vnd so forth, CJiu be obtained in 
any ])rojKjrtion.s desimhle during the Bessemer process, by the 
uccuiute measuring of the added carbon. It makes an approach 
to the ])recisioii of definite projinilion in chemistry. “The 
qnantitic.s of caibon, Avlien duly ])roportioned, indicate the 
quality of the steel to he obtained Iroiii the proce.ss, so as to he 
ready either for tlie forge or tin; rolling-mill. From this it will 
he seen that every de.scription of homogeneous iron or steel may 
he ])roduced ; care being tfikiai to asceilain the exact ]ier-centage 
of caibon rctpiisite to lie infused, in order to combine Avith the 
iuas.s of relined metal.” 

In 18(55) Mr. Be.s.semer took out a patent for effecting further 
im]»roveiuenls in the manufacturing ojierations, by facilitating 
the. Avorkiiig u]) of cbe.iqie.r iron under certain circumstances, by 
ecoiKuuisiiig some of the ]irocesses, and hy bringing the ap¬ 
paratus together Avithin a smaller sjiaee. The largest Bessemer 
steel AA'orks in England in 1870 Avere at BiuroAV-in-Furness, 
Lancu.shire, Avhere there Avere ten converters, four of 5 tons each, 
and six of 7 tons each ; the largest being 15 feet by 13 feet out¬ 
side measure. 'Hie, ])ig iron is melted in one of Clayton’s air fur¬ 
naces, Avith a blast at 22 lb. ])re.ssure on the sciuare inch. Each 
boiling occupies about twenty-five minutes. The converters are 
only partially filled, leaving plenty of room for the boiling iron 
to bublihi anti agitat.(‘. In some AVorks a reverberatoiy- furnace, 
ill others a cupola furnace, is used to melt the i)ig iron. The 
blast varies from 12 lb. to 25 lb. the sipiare inch ; it is driven 
into the converters through tubes or tuyeres l)ai*ely half an inch 
in diameter, which are so severidy trieil by the inten.se heat as to 
require frequent renewal. About 500 cubic feet of conii)resBed^ 
air is driven in for every JOO lb. of pig iron. The ladle, made of 
strong boiler-plate, is in the best works sij mounted as to move 
round a vertical jnllar, for the more ea.sy filling of the ingot 
moulds. The.sc moiihls are made of ca.st iron, and are from 3^ 
to 4i feet liigb. 

The Bessemer process has been taken up with great energy on 
the Coutiiieiit, especially in Germany. In 1869 it was computed 
that there were about 130 converters in all countries, of which 
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62 were in Great Britain, 70 on the Continent, and a few in 
America, The working power of the whole was equal to the 
production of 476,0(K) tons of steel per week ; hut the actnal 
))roduct was not so great as this. A considerable inci’ease has 
since been made in the number of converters. On th(i Continent, 
the pig iron is usually allowed to flow directly from the blast¬ 
furnace into the converter ; whereas in Englaml, as we have 
described, the iron is re-melted in a cupola or reverberatory 
furnace. The Bessemer works at Neuberg, in Austria, are 
especially noted for tlic excidbrnce of th(i steel ]U‘ocluced ; the 
company sent a fine display to the Paris Exliibitiou in 1867, 
comprising sjiecirnens of the linished steel and of the raw imi- 
terims, and an analysis of all the products at successive? stages. 
Gorman writers have entered more fully than those of England 
into the philosophy and juaclice of tlu; jirocess; among them 
may be named Kerl, lluhrig, Schintz, Ganner, Gurlt, Boman, 
Freiherrn, Wedding, Kohn, Oesthaml, and Wangenheiin. 

Spectrum analysis is being usefully brought inlo re«misition 
ilk tne Bessemer proceas. I’here is a jiarticular stage of hJowiiig 
and boiling, when tlie molten metal in the converter is in a 
better condition than either before or after that moment. The 
“over-blow” and the ‘^under-blow,” as tliev are ieclmically 
termed, both tend to produce inlerior steel. The workmen are 
accustomed to judge hy the appeariuice of the llame when the 
proper time has arrived. This it is whi(‘b has suggested tlic 
employment of siiectnim analysis. When the light from flaming 
gases or from white-hot solids and liquids is allowed to pass 
through a prism, it becomes sprecad out into a spectrum, auirying 
in colour, bright lines, and dark lines according to the nature 
and temperature of the souirt* of light. The Bessemer steel, 
when properly decarbonitMid, gives a jiarticular kind of .spectrum, 
which may be used ns a lest to determine the exact moment for 
checking the ]U'()ce8s. Professor lloscoe was one of the lirst to 
try the plan, at the Atlas Works at Shellield ; and soon after¬ 
wards it was adopted by Mr. Ramebottom at the London and 
North Western Railway Company’s Works at Crew'e, where Dr. 
W. M. Watts subjected the jdienonicna to a lengthened examina¬ 
tion. Professor Lielegg has nppU(id it at Gratz, in Austria, .at 
the Bessemer Steel Works of the South Au.strian R.ailway Com¬ 
pany ; other Austrian works have adojited it; and there is u 
groiviiig opinion in that country that it will lead to the making 
of beiler steel with le.ss waste. 

The expiration of the lirst patents, and a lowering of the 
license-feus for the use of others, have had the elfect of greatly 
lessening the price of the steel produced, thereby bringing the 
metal into more and more direct compel itiou with iron for a 
multitude of purposes in cngiiuicririg and the mechanical arU. 
A problem now engaging attention is, to discover what kind of 
pig iron, suitable for Besseiner-steel making, ran be, obhiined at 
the cheapest rate ; or, of two or more kinds e((ually cheap, which 
is best lilted for the purpose. 

BESTIARIXTS, in anei»‘-nt Home one who fought against beasts 
in the eircus. Tlie bestiarii were of two classes ; tho.si* who 
fought with weapons h)r ])ay, and wen; carefully tiained for the 
employment; and criminals who were made to fight unarmeil, 
and who either volunteered in liopo of remission (»f punishment, 
t)r were compelled to enter the arena. In the middle ages, the 
term Bestiarii or Bestiaries (French hestiaires), was applied to 
hooks of beasts, or dcscrintions of the known animals, of which 
many are extant and which are very curious, as showing the 
knowledge tlien possessed of natural Instory, and as illustrating 
luediaival symbolism. Metrical versions of ^Esop’s fables were 
also called Bestiair<‘s. 

BETAERYTHRTN, Menschntkiii 

(‘Bull. Soc. Cliim.’ [2] ii. 424), has obtained a lichen acid by the 
ordinary process from a paiticular variety of liocelki faciformisy 
and which he designates B. erytliriii, CajllatO.o. On boiling this 
for four or five hours with alcohol, a little caibuiiic anhydride is 
evolved, and elhylic oi'selliimlc and B jncroerijthrin, OigHigOo 
are obtained, the latter of which, when boiled with 
water, further splits up into B orcin, (Oja^iyO*) erythrite 

(O'giTjoOa), and carbonic anhydride. 

(LamtMirter, Arm. OJieni. Pharm. cxxxiv. 243.) [Orcin, beta- 
orcin, E. 0. S.l. 

BETAORCIN [Orcin, E. C. S.] 

BETAPIKROERrTHRIN [Betaerythrin, E. C. S.l 

BETHLEHEM ORDER. The origin of the Bethlehem 
Friars is involved in obscurity; they came over to England in 
A.I). 1267, and appear to have nad but one establishment in the 
countiy, at Cambridge, in Trumpington-street. Stevens (‘ Con- 
tiattation of the Mouasticon ’) givm an engraving of their habit, 


from the description in Matthew Paris, under the above year, 
and an account of the priucipal writers upon the order, but he 
states that St. Mary of Bethlehem’s Hospital, London, was of 
tills onler, contrary to the opinion of the editors of Dugdale’s 
‘ Monasticon,’ who consider that this hospital was of the order 
of St. Augustine. Tlie habit of the friars corresponded in all 
points with that of the preaching friars, or Dominicans, and 
consisted, in addition, of a red star of five points, charged with 
a blue roundle, upon the breast, in allusion to the star which 
appeared to the Magi at the Nativity. Alexander Ross, 
Sclioonebcck, who calls them monks, and Ho.spmian, consider 
that there were two distinct classes of this order, distinguished 
by variatioii.s iu their habit. Daiuman styles them knights, as 
if they were a iiiililiiry rather than a religious frateniity. In- 
foimation may be gathered respecting the Bethleheniites in 
Tanner’s ‘Notitia;’ Dugdale, vol. vi. p. 1611; ‘ Histoire des 
Ord. Monastiq.’ vol. iii. p. 347. 

BETON [Cement, E. C. S.]. 

BEUDANTITE, n ferruginous mineral of an olive-green 
colour, occumng at Horhausen and Montabour, in Nassau, and 
near Cork, in Ireland. It crystallizes in rhombohedrons, and 
melts readily bcl'ore the blowpijic. fcJ. G. 4*0018. Hai'dnes.s 
above 4*0. 

BEVERAGES [Beer, Spirits, Wine, Tea, Coffee, Cho¬ 
colate, &c., E. C. and E. C. S.] 

BEZIQUE. A game at cards, probably a development of 
the earlier games of mariage, hrusquevibilley I'hovime de bruu, and 
briscan or hrisqiie. It Keenis likely that certain iinperfectioiis in 
the game of hrisque led to the idea of plaj'ing witli two brisque 
pucks Bhnftled togi'ther. This new method of playing w^oiild 
naturally lead to otlier moditications, and hence the game of 
besi, b68igue or bezique. The origin of the name beziqae is not 
known. 

lV*zi([uc was iniicli jdayed on the continent, and especially iu 
France, before it Ix'canie ]) 0 ]»nlar in Englaml. When once in¬ 
troduced into Ihis country it took firm root, and doubtless for 
this reason, llial the game is easy to leani, and that though if 
require*s mucli skill to play well, it olfcirs so many chances to an 
indiflerent player as to give him ho])es against a superior an¬ 
tagonist. ^ It is well suited to tho.se who, not being regular card 
])layers, lik(; an occasional game. 

BiV.ique is played in several ways, and various points in the 
gaiiu; arc disputed. To enter into the.se miriutioo would occupy 
much Riiaco. It will be sutticient therefore, to describe the game 
which is most genenilly received, with such fulness as to enable 
anyone to jday it. 

jl^zique may be played by two, three, or four players ; but 
the two-handed game is the best. One pack of cards is used for 
eacli player ; lliiis, if two play, two packs are used, if three, 
three packs, and so on. A bezique pack consists of thirty-two 
car<ls, viz., the ace, ten, king, queen, knave, nine, eight, and 
seven of each suit. The curds rank in the above order, the ten 
being higher than the king and lower than the ace. The packs 
are shuffled together and nsed as one. 

The playiim cut for deal (see Laws). The non-dealer cuts the 
pack, and the dc.aler, having re-united the packets, gives eight 
cards to each pl.ayer by three at a time, then by two at a time, 
and lastly by three at a time to each. The undcalt cards ore 
called the stock. The dealer then turns up the top card of the 
stock for trumps. The tuni-up card is placed face upwards on 
the table, and the rest of the stock face downwards between the 



The non-dealer tlien leads a card from his hand. He may 
lead any card he pleases. The dealer tlien plays from his hand 
any card he plea8e.s; the tw'o cards so played form a.trick. There 
is no restriction as to tin; card played by the second player; he 
may follow suit.or not at his option ; he may trump or not; and 
he may trump, notwithstanding that he has in his hand a cord 
of the suit led. 

Whoever wins the trick draws the top card from the stock. 
The loser of the trick draws the next card, and thus the number 
of cards in each hand is restored to eight as at first. 

The winner of the trick then leads, and the other plays a 
card, and then each again draws a card from the stock, tne win¬ 
ner drawing first. This alternate playing and drawing continues 
until all the stock is exhausted, the loser of the last tri<^, i.e., of 
the last before the stock is exhausted, taking the trump or the 
cord exchan^ for it (of which presently). It must be under¬ 
stood that when two cards of the stock (viz., the trump and one 
other cord) remain on the table, the player winning the trick is 
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said to win the Ixut trick, notwithstanding that tiiere are still 
eight cards in each hand wnich have to be played. The rules of 
play in respect of the eight cards last in hand aw as before, 
except that the second player must now follow suit if he can, 
and if he holds a trump and cannot follow suit, he must win the 
trick by trumping. . 

The highest cmq of the suit led wins the trick, remembering 
that the ten ranks after the ace. If tie cards are played the 
leader wins. Trumps win other suits. 

The tricks are lelt face upwards on the table till the end of 
the hand. They are of no value ; but they must not be searched 
during the play. 

The principal object of the players is to promote in the hand 
certain combinations of cards, which when declared (according 
to the rules which will follow) score as in the accompanying 
table. Aces and tens won during the play, score to the winner 
of the trick, not as declared cards, but simply from the fact of 
winning them. The seven of trumps also entitles to a score. 
And the winner of the so-called lust trick (i.e., of the trick prior 
to the play of the last eight cards) scores for winning that 
trick. 

B]gZIQUE SCOBEB. 


+ + 
4* + 


Seven of tnimpn (a club is shown, 
but of course any suit may be trumps 
according to the turn up). 


If turned up, dealer marks . 10 
Player declaring or exchang¬ 
ing seven of trumps marks . . 10 


King and queen of any suit, not 
trumps (called marriage). 

King and Uucon of tho trump 
suit (called marriage in trumi)8 or 
royal mamngc). 


Player declaring marriage, 

marks.20 

I’layor declaring marriage in 
trumps, murks.40 



8 or 




Queen of spades and knave of Player declaring bezique, 
diamonds (called luSziquo). marks ........ 40 

Qneen of spades and knave of J’lnyer declaring double be- 

diamonds declared twice in one deal zique,* marks.600 

by the same player (called double in addition to the 40 already scored, 
bezique). 

When clubs or hearts are trump.s, tho bezioue cards arc the queens of 
spades and tin; knaves of diamonds. When spades or diamonds arc trumps, 
tno bCziquc cards arc the queens of clubs ana the knaves of hearts. 


0 


QBE 


Four aces (the four suits urn 
(■liown, but auy four aces will do 
^^•hether duplicates or not). 


Plfiyer declaring four aces, 
marks.100 


Four kings (any four will do, I ^ declaring four kings, 
whether duplicates or not). 


Four qaioens (any four will do, Player declaring four queens, 

whether duplicates or not). marks.. . 










Four knaves (any four will do, 
whether duplicates or not). 


Flayer declaring four knaves, 
marks. 7^^.40 


* In order to entitle to double bdzique all four b4rique cards must be on 
the table at the same time amd unplayed to a tdok. If all four are de¬ 
clared simultaneously only 500 can be scored, and not 640. 



Sequence of five best trumps. Flayer declaring sequence, 

marks.250 


in addition to 40 if previously scored for marriago in trumps. If sequence 
is declared without previous declaration of marriage, only 250 can be 
scored and not 290. 


AOES AND TENB. 

Aces and tens in tricks. Each player for each one a dd * 

to his score.10 

Tho winner of a trick containing an ace or a ten, at once adds 10 to liis 
score. If tho trick contains two aoos or two tens or one of each, the 
winner adds 20. 


LAST TRICK. 

Tho winner of the last trick marks.10 

Declaring i.s done in this way. Immediately after winning a 
trick and before drawing a card from the stock, if the winner 
holds any of the combinations of cards shown in the previous 
list, he places them face upwards on the table and adds to his 
scort^. the numbcfr set opposite to each. The cards so declared are 
left face u])wuid.s on tlie t.'ible ; hut they still form part of the 
player’s hand, and may be played to a trick just like cards that 
liavc not been declared. It is not, coinpvdsory to declare. A 
canl cannot be led f)r i>layed to a trick and at the same time bo 
declared. 

The seven of trumps may be exchanged for the turn-up after 
winning a trick, the seven being put in the place of thetum-up, 
and tlui lurii-un being taken into tho player’s hand. Both 
sevens may be tlms exchanged; but as it would be absuixl to 
exchange one seven for another, the second seven is simply 
declared by placing it face iii)ward8 on the table. 

There are certain limitations as to the right of declaring. A 
player may declare more than one combination to one trick, pro¬ 
vided only that one forms no part of the other. ThuSj hdzique and 
four aces may be declared at the same time ; but king, queen of 
spades, and knave of diamonds cannot be all declared together 
to form marrit^'e and be/icpic. One combination must first bo 
declared, and then after winning another trick, the other com- 
binutioii may bo made by putting down the third card. Again, 
two marriages may be declared at once ; or a x>hiyer having 
declared f<jur kings and holding two or Ihnic queens matching 
as to suits, may many them all at the same time. 

A declarjition cannf>t bo made of cards that are already all on 
the table. Tims, if four knaves (including a bdzique knave) have 
been f<bown, ami tlien four queens, (including a b^ziquo queen,) 
the bezi<pU5 knave and (xueen on tho tabic cannot be declared as 
bezi<iue. In order to score all that cun be made of these cards 
after the knaves have been declared, the bezique must next be 
declared after winning another trick, and then on winning a trick 
again the three queens in hand can be added to the cxizique 
queen to score four ejueens. Again ; a i)layer holding sequence 
in trumps should first d(iclare marriage in trumps (except when 
near the emd of a hand and with no certainty of getting the lead 
again); then after having won another trick he can add the 
sequence cards. If he incautiously shows the sequence first, he 
cannot score marriage of tlie king and (pieen on the table. 

A card once declared can only be deedared again provided tho 
combination in which it afterwards apjiears is of a different class. 
For example, the bezifjue ([ueen can be declared in b4zique, 
marriage, and in four queens; but having been once married 
she cannot he married again, and having t^en part in one set of 
four queens, she cannot take part in another set; and similarly, 
having been declared in single b6zique she cannot take part in 
another single bezique. 

The player winning the last trick may then declare anything 
in his hand, in conformity witli the previous regulations. After 
this all declarations cease; the last two cards of the stock are taken, 
and the last eight tricks are played in accordance with tlie rules 
previously laid down. In the last eight tricks, the aces and tens 
score to the winner of the trick conttuning them, as before. 

The gome is 1000 up ; if one player obtains 1000 before his 
adversary scores 600, me game counts os a double. The game 
is usually scored by tens ; but there is no reason why it should 
not be by units, in wbidi case the game would bo 100 up.* 

At three-handed bezique the general rules axe aa alxoady 
stated. Triple bezique scores 1600, all the cards of the triple 
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b^ziejue must Ijo on the table at the satrio time. The game is winning it prevents the adversaiy from declaring any tiling more 
generally played 2000 U]). In jdaying the last eight tricks, the that hand. 

ihirtl player if not able to follow suit, nor to win the tiick by In X‘laying the last eight tricks, your only object should be to 
trumjiing, may play any card he jileases. save your aces and tens, and to win those of the adversary. 

At four-handed b6zif|iie, the players may play independently Before the last trick is played run your eye over a^ cards your 
or with partners, the partners sitting ojiposite to eaeJi other as opponent has on the table, and play accordingly. For inst^ce, 
at whist. The same rules apply aa helore. The g.*ime is 2000 it there is an ace on the tabic and you hold a single card of that 
III) ; if double Ixv.icpie has been showu, and one ipieen and suit (not also an ace) throw it away, that you may be able to 
kiiav<i jilayed away, and then anotlier Itezifjue is deedared by truni]) the ace. 

either partner of the same side, that is a sec<»n<l double bezitpie (’arefully watch your adversary’s jday during the hand, and 
and scores 600 again. Triple hezioue (all timaj being on the endeavour to infer from it what ho is going tor. Thus, if he 
table nt once) scores 1500. Double lu'zi<|ue loay be formed from discards queens he is the more likely to hold kings. Hence if 
the hand of either partner, c.g., A. and B. ai‘(i partnei-s, and A. if you are in doubt whether to go for queens or xingQ in this 
declares b6zique, and does ncjt })lay au iiy omi of the bdzique case choose the ioninu’. With attention and experience it is 
cards ; if B. then declares bezique it hchtcs .600 just as though snr)»ri8iug how inmih your own line of play may be directed by 
the second bdzique had come from A.’s liaiid. A jdayer may similar observations. 

declare when he or his jjartner takes a trick. In jdaving the The‘Laws of Beziejue’ as given by “Cavendish,” (reprinted 
last eight tricks, the winner of tlie last trii-k and tbe jdayer to by permission from ‘The (lame of Beziiiue ’) are as follows :— 
his left play their cards against eacli other, and score the tens (Jutting. ]. The highest deals. In cutting the cards rank as 
and aces, and then the other two similarly jilay their cards. One in jdaying. Jhaling. 2. The jdayers deal alteniaiely through- 
player scores for him self and his partuiT, as at Avhist. f)ut the game. 3. If the dealer gives his adversary or himse.lf 

I’lie following hints will assist the lieginner in ]»laying the too few cards, the numher must l)e completed from the stock, 
hand to advantage. It is no advantage*, to ge-t the lead. Tlienv The non-dealer, not having looked at his cards, may if he preiers 


fore, refrain from winning the trick, unles.s (1 ) you liave anything 
to declare, or (2), you ha\c an ace or (especially) a ten in hand 
of the suit led, or (3), an ace or a ten is led. 

Sevens, eights, luid niiu's of plain suits, may always be paric'd 
with without loss. But tln^se cards in trumjis shdubl be ke]»t to 
trump with, when you want the lead or to Aviu aces or tens. 

Knaves (excc]»t tbe, bezique and trump knavc's) are of but little 
use, and may be di-scarded freely. 

Much more, depends on the proper management of aces and 
tens than at first sight n])pears. It is more telling in the long 
run to muk(! u mnnlier of small certain scores than to sacritiee 
them for the chance of obtaining large, ones. Tlierefore, it is 
seldom advisable to go for four aces, unless you happen to hold 
three, and are in no dilticulty as to Avhat you shall jday. Bather 
make tricks tvith aces tvlieii the opportunity fdlers. 

When in difficulties generality lead a ten or an ace, rather than 
a king or queim. Aces <;ount KH), and kings only 8(>, qneen.s 00; 
but kings and queens ejin marry in ad<]ition. If you go for aces 
and in so doing have to sacrifice some, other combination, you 
hod better have relieved youi’ hand by idayiug out the aces, and 
have made the other i’,ombination. Moreover, after declaring 
four aces, you are prettv sure to lose some of them in the tricks ; 
and every ace (or ten) lost, that you might, have won, makes a 
difference of twenty. 

If you are obliged to lead an ace or a ten, and j'our advei-sary 
does not take the trick, it is generally good jday t.o Ieu«l anotlier 
next time. 

Since making aces and tens is so important, you sliouid la* at 
some pains to I’emeiuber in what suits tlu! ace-s and tens liave 
been jdayed, and in lemling shoiiM prefer suits of which tin* most 
aces and tens are out., so as to diniinisli your opponenl’n ehunc<’ 
of making aces and li'iis. Lead the suit in whicb you have the 
most small cards, and if your ailvevsary does not win it with an 
ace or ten, leutl that suit again next lime. For examjdc : you 
hold seven and eight of hearl.s, and seven of clubs. You lead 
the heart. If your adversary does not win the trick, lead tlie 
heart again next time, and not the eliib. 

After yonr adversary has deelaivd aces, avoid leading cards 
which he can win with those aces ; and in iliscarding retain 
cards which are least likely to he taken by ae.es. Thus iu the 
I)revious examph*, had the opponent won the heart with ace or 
ten,you shoubl discard the club to liis lead lulliertlian the other 
heart, as t here, are fewer aces and tens of the heart suit in, tluin 
of the club suit. 

Do not part with trump sequence, cards early in the hand even 
to trump aces or tens. And do not even play away a duplicate 
sequence card, as jdaying it shows the ailversary that you have a 
duplicate, and hence that he need no longer keep seipience cards. 
This will free his hand and he will use his sequence cards to 
trump your aces and tens. 

Do not jiart with bdzique cards until near the end of the hand, 
because the score for double bdzique is very high. Having three 
bdzique cards, sacrifice everythmg for the chance of double 
bdzique. 

When within a few tricks of the end of the hand if your ad¬ 
versary ma^ hold sequence, lead tnunps every time to prevent 
his scoring it. 

Win the last trick if possible. The trick scores ten, and 


it, have a frt'sh deal (see also law 8). 4. If the dealer gives 

his salvtirsary too many cards, the ]dayer having too many must 
not draiv until liis number is redneed to .sei en. If the dealer 
gives him.self too many cards, the non-dealer may draw the sur- 
jtlus cards, and a<ld thi'in to the stfx’.k, ]»ut if the dealer having 
too many cards looks at liis hand he is liable to law 9. .6. If a 

card is exjiosed in dealing, tlie adversary lias the option of a 
fresh deal. Jh'uwing, G. T f a jilayer draws out of his turn, and the 
adversary follow.s the draw, tlieie is no jioTialty. If the adversary 
discovers the error before drawing, he may add 20 to his score 
or deduct 20 from that of the other ])la,yer. 7. If the first jjlayer 
when drawing lifts two curds instead of oni;, the udversar;y may 
have tliem both turned face ujiwards, and then choose which he 
will take. 1 f tlu* sec-ond playi’r lifts two cards, the adversary 
lias a right to see the one inijiroperly lifted, and at tlie next 
draw the two car<ls arc* turned lace iqiward.s, and the jdayer not 
in fault may ohoo.se wliieli he will take. 8. If a player plays 
with si'veii ranks in hi.s liand, the adversary may add 20 to his 
own score or deduct 20 from that of the oiher jdayer. On dis¬ 
covery of the. error, the player with a card short must take two 
cards ut his next draw instead of one. 9. If both jduyers draw 
a second time, without jdaying tlieie. is no penally. Each must 
jday twice without drawing. Jkit, if at anytime during the play 
of the hand, one jilayi'r discovi'rs the other to have nine caids, 
IiimselfJnddiiig but eight, he may aild 200 to his own score or 
deduct 200 from that of the other jdayer. The placer having 
nine cards must jday to the next trick without drawing. Ping¬ 
ing. 10. If a jiluyer at two-liandi.-d bezique shows a eiu’d on the 
table in error tliere is no penalty, as he cannot jiossibly derive 
any b(*n(*fit from exjio.sing his hand. 11. If a jibiyer at three- or 
fimi-handed bezicpie sliou's a card on the table in error, he must 
leave, it on the table, and In* cannot declare anything in combi¬ 
nation with it. 12. If a ])layer at two-handed bezique leads out 
of turn Iheiv is no jjcnalty. If the adversary follows, the error 
cannot be reclilied. 13. If a jdayer at three- or four-handed 
bczi<jue li!ads out of turn, lui must leave the exposed card on the 
table, and he cannot declare anything in comliiuatioii with it. 
if all the jdayiM’s I'olhjw a lead out of turn, there is no j^eualty, 
and the error cannot l)e. rectifie.d. Last eight trieJes. 14. If a 
player revokes in the last eight tricks, or docs not win the card 
h?d if able, all aces and tens in the lust eight tricks are scored by 
the adversary. Sconng. 1.6. An erroneous score if proved may 
he corrected at any time during the hand. An omission to score, 
if i)rov(*(l, can be rectified at any time during the hand. 

BT, BIN (twice), a j>refix largely used in science, as in the 
Avonla biceps, two-headed ; biennial, two yearly; bilocular, two- 
cell(*d ; buiocular, two-eyed. Also in chemistry, in such words 
as bicarbonate, containing a double projiortion of carbonic acid ; 
biiioxide, containing two atoms of oxygen. 

BIBITORIUS, a, name formerly given to the muscle which 
dmws the eyes towards the drinking-cup. 

BIBLIA PAUPERUM, the BiWe of the Poor, one of the 
most popular manuals of devotion during the middle ages. It 
consisted of pictures of Scriptural events, with brief descrip¬ 
tions or comments, and was much used as a text-book by 
monks and pi'eaching friars. The Biblia Pauperum is believed 
to have been the first book printed fium carved blocks. [Block 
Books, E, 0. S.J Copies are now greatly prized by book 



BiliLiARDa r m 

tlio moulding is circular, resemble billets of wood, 
But, thougn the billets are commonly cylindrical, square and 
<|yeaj»rismiitic billets also occur. When in two or more rows, 
tne billets and vacant spaces are arranged alternately. Billet- 
mouldings are sometimes, though rarely, met with iu buildings 
of the Fimt Pointed period. 

In heraldry, a billet is an oblong block, whether rectangular 
or round, and of any tincture. A ^ield sem^, or studded with 
billets, is described as BiUetee. 

BILLIARDS- (of uncertain etymology; according to Dr. 
Johnson the word was originally spelt hahyards^ and is derived 
from hall and the Saxon gyrd^ yard or stick; Todd derives it 
from the French billard---bille, a ball, and md, the termination 
ard being common in French nouns, as in itendard, a thing ex¬ 
tended ; so Ullard, a thing or game of balls), a game played with 
cues imd ivory balls, oil a level table covered with cloth. 

The origin of the game is os uncertain as its etymology. Some 
ascribe the invention to Henrique Dovigne, a French artist, 
about 1571. Others consider it to be a modification of the 
English game of bowls, or of the French game of pailU-maiUe 
transierred from the ground to a table. But in the ^Acad^mie 
des jeux ’ (Lyons, 1805) the old game of mall is first described, 
and then a new game of mall “comme un Ullard,*^ which shows 
that the game of mall [see OttOQUBT, E. C. S.] was suggested by 
billiards, and not the reverse. 

Wlndher the game is of English origin or not must, with our 
present data, remain doubtful The general beHef that it is 
a French game arose probably from the fact that the game played 
wHith three halls, and now called billiards in England, was much, 
played in France at the end of the last century. It was for¬ 
merly called cnramhole, short carom (etym. unknown), now cor¬ 
rupted into camion. The French eventually discarded the 
pockets, and hence what was formerly the French game is now 
called the English game. 

The game of “ halyards ” is mentioned by Spenser (1590), and 
“ billiards” by Sliakspere (ICIO) in ‘Antony and Cleopatra.' 

TJie earliest description of the game itself is to be found in 
Col ton's ‘Oomploat Gamester' (1674). CottoU seems uncertain 
whether hiiliards was a game of Italian or Spanish origin; he 
altogether ignores tlie French theory. He gives Some “orders 
(rulesj to he observed by such who will play at bilUaxds/'ha 
verse, as lie “ found them fram'd for a very ancient billiard 
table.” 'I'liese being in English, it would ap]^ar that the game 
was of suttioieiit impoilauce to have had settled EngHsh rules 
long before 1(574. 

Cotton describes the table as being “longer than it is broad," 
and railed round, the mil or ledge being “stuft with fine flox or 
cotton.” The talile “ must be levcll’d,” and covered with green 
eloth, “ the more fre(?d from knots the better.” The board was 
ma<le of oak, and only maces were employed, and ivory (some¬ 
times wooden) balls. The great pcculimityof the game as then 
played was in the mldition of a port (arch) and Aangf, made of 
ivory, and placed on the table, one in the centre of what would 
now be called the American baulk line at each end of the table. 
The game was played with two balls, winning hazards only 
were played for (if a player holed his own boll he lost one, 
hence the terms winning and losing hazardsl and certain scores 
a])pertained to passing the port and hitting the king. 

In the fifth eilition of Cotton (1734), incorporated with Sey¬ 
mour’s ‘ Court Gamester,' P'rench billiards is added, “ so called 
from their manner of playing the game, which is only with masts 
[macesj and balls, port and king being now wholly laid aside." 
Cues might also be used, but winnitig Imards were still the only 
game. Cnly good playera were allowed to use the cue, for fear 
of “ wounding ” the cloth. The cue did not come into general 
use until quite late in the eighteenth century. 

In Hoyle’s Games (1775), revised by Cliarles Jones, Esq., 
billiards (not written by Hoyle) is introduced. Here mention is 
first made of the “lo.sing” game, which is “the common game 
nearly reversed," the players scoring losing hazards; of the 
“winning and losing game,” a combinatiou of the former two j 
and of carambole, “lately introduced from France,” similar to 
the present English game, and played with three balls. This , 
game soon took a firm root, aatt White (<A practical Treatise f 
on the Game of Billiards,' 1810) saye it is the game “ most .|re- \ - 
qnently playedalsd that the cue is the instrume&t ^ 
fea ihe most universally in usfi^" and that it ia “invarieMy' :|i^ 
fisried bv all'ffood ttlaven*^ '''' ^ 

had improved but little, 
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BibliaBauperatn,in(nuL-^ ^ 

BIBLKmANOy, a mode of divination, performed by opening 
the ^ random, and taking the words on which the eye first 
rests as on answer te the question proposed. Bibliomancy was 
more or less genmnl duiiag many centuries, and was sometimes 
nnudised wiSi I^yer and much devotional solemnity. John 
Wesley and Ms nnmediate followers often resorted to it, and the 
practice is probably not yet wholly obsolete. The ‘ Sortes 
Virgiliaiise * were merely an older and more scholarly form of 
bibnomanqy; the on^ difiference was in the book used for the 
divination. [Book, E. C. S.} 

BIDEEY or BIDDERY WARE is the name given to an 
alloy made at Bider, near Hyderabad, in India. It consists of 
zinc, copper, and lead, the zinc predominating, with sometimes 
a little tin ; and is in colour midway between zinc and pewter. 
It does not^ corrode in damp air, and is not easily broken ; its 
heat of fusibility is higlicr than that of zinc or tin, but lower 
than that of cop’per. The Hindoos work it very ingeniously for 
ornamental purposes. They cast it in moulds of metal or burnt 
eday ; and tne articles made of it receive a black tinge, by being 
dipped into a solution of sal ammoniac, nitre, sea salt, and blue 
vitriol In the collection^ of specimens in art workmanship, 
exhibited by the East India Company, or tlu* Council of India, 
from 1851 down to the present time, examples of bidery ware 
liave been much admired. 

BIFILAR BALANCE [Torhion, E. C. ; Terrestrial Mag- 
NETIRIL E. C.]. 

BIFFIN, (Beaujin,) a flattl^ued dried apple. The frait is 
jdaced in a cool oven several times in succession, and each time 
submitt( 1 to gentle pressure. [Fruits, preservation of, E. C. 
vol. iv. col 226.1 

BIJOUTERIE. It is not easy to convey an idea of the full I 
meaning of this term, as applied by the French to jewellery 
manufactures. Professor Maskelym*, in his r<‘]'orfc oij lhi.s de¬ 
partment of the Paris Exhibition in 1867, divide.s the products 
into two classes :—{\.)' JeAcellcrg, or “ jt).'iillerie comprising the 

highest forms of work in diamonds, pearls, and gmus, wrought 
up into tiaras, necklaces, bracelets, &c. ; precious stones, and .all 
objects of the lapidary’s art; all such ornaments as those in 
coral, amber, and jet; and all imitations of real gems. (2.) 
Bijoutery, or bijouterie ; comprising wtn-ks iu gold and silver, 
for personal and cabinet adornment, more or les.s combined wdth 
precious stones, enamels, cameos, or pietra dura ; works iu less 
costly metal, with a thin film of gold or silver, and (;omhine«l 
with the less expensive kinds of precious stones ; ornaments in 
copper, plated with pld by the or double jirocess, tlie mehil- 
gilding process, or the electro-deposit ]U’ocess, often set with 
tutificial imitations of precious stones; and steel oniumeuts, 
which form an important branch of industry at Paris. Most of 
the articles called “trinkets” in England are, included in this 
class, together with others of a higher kiiul “ Tin- bijou reiire- 
sents every kind of fine oniamental work calculated by the 
minuteness of its size for the exhibition of delicate detail Tlie 
treatment of gold and silver by every process that impaits form, 
whether hy casting, filing, soldering, hammering, filagree, or 
engraving ; the mounting of precious stones; the difficult art of 
enamelling; the skill of the cameo-cutter-these all have to he 
taken in hand by the bijoutier, for all contribute to its results.” 
This branch of industry, apart from the jewellery above defined, 
and ^rt also from the larger work in gold and silver known as 
“ Orievrerie," is now conducted in Franc-e to the value of 
300,000,000 francs annually. Minute division of labour has 
ensured great excellence in the higher kinds of work; while 
niaohiueiy has cheapened the production of the inferior kinds. 
Special examples of this class are the bijous in gold introduced 
by Qaetc^^ and seen in London almost for the first time 
at fhe’tniemarional Exhibition of 1862. He reverts to the 
earlier of Ike ij^ldsmith's art, and combines classical designs 

wliih deutiftto finiim of workmanship. He has reproduced the 
ghlden oniamehtB vhirii have been found in Etruscan, Greek, 
Bn^ish manufacturers are to some extent 


r 3^n has brought to great perfecrion a 

t jlfMhh delicate enamels and fine gohitriait 
. lapis lazuli, or crystal [Sea ^ 
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indianibber cubhioiis are of ur late a date as In tlic be¬ 

ginning of the century leather tips and chalk were quite un¬ 
known. The use of these, and the simultaneous discovery of 
side stroke?, caused (juite a revolution in the pme. 

In ‘Billiards,’ by Kdwin Kentlield,bettor known as Jonathan, 
it is said tliat al)oiit 1790 it was discovered that if a cue were 
cut ohli(juelv at the point the ball might be advantageously 
struck below the centre. Up to this time the whole object of 
th(? cue player hud l)een to strike accurately in the centre of the 
bull. It e uH soon ])erceived that if the point of the cue was 
slightly rouiuUid, the ball might be struck without a miss cue, 
even if not bit in the centre. And about 1807 the leathern lip 
was invented, by a Frenchman named ]\lignaiid, whose wits 
wore Hhar])ened by his freijuent disajjpointimnt al the cue's 
sliding otf the ball. Shortly afte.r, the side stroke w.as discovered 
by Bartley, tins jmiprietnr (d billiard roojiis .at H.itJi. I’]* to this 
time tli(! ball was alw.avs slnic.k in Ibe eeutro, above the eenliv, 
or below the centre ^Whiti-). Bartley and bis maikt'r, (.’arr, used 
to amuse Ihemaelves liy jdacing the red ball in the <-cnfi‘c f)f the 
table, and endeavouring to make llu* losing Jia/iird into the 
jniddle jiocket from baulk witlioiu. bringing tln^ red into baulk. 
Bartley alone was able to make the stroke, and .at last lie im¬ 
parted to (lai r the inrorm.ation that it was done by .striking the 
white low .and on one side. ('arr a]>pear.s to liave im]>roV(Ml on 
this idea, and to have been the hist .systematically to a]»ply in 
practice the ])rin('.iple o! the. side stroke. C’.arr .seeiii.s furthei' to 
have heoii the linst to u.se chalk to ])revent IIk' cue from slip]»ing, 
and he u.sed to pretend that his e.halk (wiiich he .sold for half a 
crown a box) liad some jiarliciilar virtui; in inip.arling side. 

(.'aiT was the best ]ihiver of liis day, and aiamt 1.S25, when 
jdaying a match, he scored 22 (ion.seciitives])oth.a/,ard.s, Thi.s was 
deemed .so wiuiderful a ])erlbrmance, that he was immediately 
backed against all comers fur a hundred guineas a-side, and was, 
in fact, tlie first billiard chamjiion. Kveiitn.aliy Kentlield re¬ 
sponded to tb(^ challenge, but, owing to (Jarr’s illnes.s, tlu' iiiat<b 
nciver came off. Keiithold was, tberi'foiv, deemed cbampioii 
until 1819, when John Roberts cli-allengod Kentlield. The lat¬ 
ter declined to play, and llobert.s rem.aincd claimpion until 1870, 
no out? ever venturing to play him even. He was, doiibtle.ss, 
the best player of his day, and could give long odds to all ot.lier.s, 
owing partly to bis mastery of ih<*. sjiot stroke, in ]U‘.»ctihiiig 
Avliieli be sjieiit “ bundreds of liours.” Tfis longest break was 3 J<i, 
including 101 consecutive spot hazards. In lH7(»AVilliamCook, 
jnn., clialleiiged Roberts, and beat him, thus bei-oming chamjiion. 
Cook has often made mucli larger breaks tliaii any other jdayer, 
his longest being 752 points, including 2*20 sjiot liazaiaK When 
Cook b(?came chumjiiim, a vu.se value 120/. wa.s presented to be 
played for, coupled with the eonditions that tin? holder should 
he liable to challenge from all comers on two months’notice 
being given, and that to keep the trophy he should win all his 
matches for five years. These conditions are absurd ; a cham¬ 


pion, as generally understood, is chanijiiun for a year. The c.on- 
Bfcijueiice has been a number of chamjiion matches in ()uick suc- 
ce.ssioii, in -which Cook, John Roberts, jun., and Josejih I’miictt 
have eacli in turn won. 1'hese, three are nearly isjual; they 
stand almost alone; and it seems likely that they Avill go on wre.st- 
ing the chamjiionsliip from each other for some time to come. 

Billuird Talks. The led is now almost aiw.ays inadt! of slate, 
Bangor or Aherdovey slate being ju’ererred, Tlie thickness 
varies from one inch to two inches. Ji'or ordiiiaiy table.sji thick¬ 
ness of at least one. inch and a half is reconimeiuhsl. Some few 


tables have iron beds; they are very exjien.sive, and in noiesjiect 
HUjiei'ior to thick .slate. 

'Phe chttl covering the bed and eusliions sliould be tlie. finest 
West of England. The run of a table dejiends greatly on the 
ipiality of the cloth. The cloth should always he hriisiied after 
rise, and sluuild be ironed once a day. Bru-sbing and ironing 
arc generally riincli neglected on jnivate table.s. In bricshiiig, 
always Innah a\ itli tln^ naji of tlie clolh. To iron a table, the 
billiard iron sliould be healed to the same degi-ee as for ironing 
linen. The cloth should be ironed with ibe nap in the folloAving 
Avay. The ojicrator, standing at one conn'i- of the table, .shoiihl 
place the iron on the elotli close to the cushion, and slide it along 
the c.usliion to the middle of the talile, and, Avithoiit letting it 
rest, should move it along to the farlher end. It should then 


l)(! removed from the table and carried back, and the oj^eration 
III! recommenced from the corner, thifl time sliding the iron as 
far HR the track jneviously imidi?, and then moving it to the 
other end of the table by the side of the previous ti-ack. This 
is to be rejieated until one-half of the taliJe is ironed, W'hen the 


process must be again gone through for the other half. 


The india-rubber lining tlie cushions may be either MtUoe or 
mlcanked. The latter is slow, and is never used for public 
tables on that aceiJunt. Its advantage is, tlmt cold does not 
make it so very hard and unyielding us native rubber. But 
native rubber is by far the best, if the room in which the table 
stands can be kept properly warm, as by hot-water aiqiaratius 
or by a stove. A gas stove may be emnloyed at a trifling 
expense, and during cold weather it shoula be kejit alight con¬ 
stantly. Tlie jiace of a table with native rubber cushions 
jirojierly kejjt sliould he such tliat a hall, struck as hard a.s 
po.ssil)le, Avill travel five and a half times the length of the 
table. 

Where, jiracticahle, a hlllianl room should be on the ground 
floor, and tlie table should .stand on a eoncriite bed, or on lirick 
jiicrs riiiniing jiarallci Avitli tlu* length of the table. A full- 
.'-izi'd table cannot be jirojieiiy uccinnmodaled in a room lc.s.s 
than 21 feet by 1.5 feet G inislies clear: v.c., there must be no 
jirpjections from tlie A\aill Avitliin Unit space. The table should 
lie ligbtc*! from above, by means of a skylight in the day time, 
and by ga.s (.six lights with ring Inirners) at night. In country 
jilace-s, where gas cannot be obt.'iined, colza or jiaralliii lamjis, 
arranged jmipiM-ly lor billiard tablt'S, may lie substituted. 

The Jiuj)kiiiat(s. Tlie l<ill.'{ should bi; niaile of well-seasoned 
ivory, cut from the jjoint of the small tu.sk of tlie A.siaLic ele- 
jdianl. Tlie best balls are cut from the smallest tusks that Avill 
jn.st bold the size nf the ball, a.slhe ivory in tbe.se is very dense, 
and jiretly la/ual in density lliroiiglionl.' In a pi’uj)erly-cut ball, 
the worm oP the tooth .sliould run ibrougb llii! centre of the ball. 
The balks .should be jierfei-t .sjibere.s, of a diameter oP 2and l-l(511i 
inches, and .slioiibl Aveigli about 41, ounces. Tbe. exact weiglit 
eaiimit be guaranteed, .and is not oP miicli consequence, jimvided 
all till! balls op the .same .set are oP the same Aveigbl. Balls, 
however well sisnsoned, are apt to In- alPecled by (!hangi‘ of tem¬ 
perature, esjiecially by .sudden change. New balls should be 
expo.sed Pot a Pew day.s in tlie billiard room before use, or they 
are liable to erac.k. 1'liey should not be hd'l ill a damp place, 
or near a lire. The best. Avay oP pre.serviiig them, esjiecially in 
liof climate.s, i.s to keej) them in a box of bran. 

Chc.s arc generally made oP Avell-seasoiied ash. The grain oP 
the AA’ood sliould run straight Prom one end to the other. A cue 
sliould measure uluiut 4 Peel 0 indies in length, and .should weigh 
about 14 ouiic.fs. The <‘ne .should iajier gradually trorii a diame¬ 
ter oP about 2l. iiidie.s at tbe butt to about Ji-Bllis oP aii inch or i an 
inch at the point, (.'lies should be. kejit in an ujuiglit jiosilion, 
and not left leaning agaiii.sl a wall. Tlii'y should nut be exjioseil 
to beat or damp. 

Cue lips are madc! of two pieces ol Jeatlier comciited together. 
The jiovlion fastened to the cue i.'i made of sole leather; the 
ujijier jiojtion of calf cheek, sjiecially prepared for thi,s jnirpo.si* 
by the I'Teiicli. Tiji.s of medium soilness and roundness are 
recommeiKled. 1\) ftj- the lip, a Hut iieavy tile, gla.ss jxijier, cue 
eeiiieut, and a sliarji knife, are n'i|uinid. The end of the cue 
should be tiled flat, and tin* .sole leatliov of tliii lip roiigliencd by 
rubbing it. on the ghi.ss pajier. Both the cue and the tip sliould 
be Avariiiod, care being taken not to scorch them. HHie cue 
cement should then be ajijdieil, and the li]i pre.s.sed down firmly, 
and moved a few times b.aclvAV.'irds and Porwai'd.s on the. end <)f 
the cue. The cue should tluMi he jmt aside for an hour or tAvo, 
after which the tiji should be jihic.i'd Pace. doAViiAVariks on aboard, 
and cut round Avith tlio knife. Einally it .should be shajied u.s 
desired Avilli tlie tile- and glass jiajier. The wood of the cue. 
should never he tom-hed -wdth the glasH jiajier. Cues, when 
ilirty, may be Avasbed Avilli a little line jmniice powder and 
AvaliM-, and afterw'ard.s well rubbed with a cloth. 

The qninicr hnlt, half hull, long huit, and rest do not need 
doscrijAtion. 

In Englaml tbe jiopular game, aa before remarked, is the three 
ball game, cannoiiR and Avinning and losing hazards counting to 
the striker. Boo! and jiyramid.s are also frequently played. In 
America the four-ball game is most commonly jilayed, winning 
hazards and ejiiinon.s (iu America more correctly spelt cai’om.s) 
counting to the striker, lo.sing hazards against liim, and the two 
middle pockets are often removed, leaving only four pockets. 
The four-hall cannon game, i.s also iiowniuch jilayed in America, 
no hazards counting. The three-ball camion game, called the 
French game (it being the only g.ame jdayial in France), is also 
a favourite ; also fifteen-ball pool (a game somewhat aimilnr to 
I>yramids), but it may lie played by more than two players, and 
the balls are numbered, and hence the game does not so much 
depend on holing the largest number of balls, as on holing the 
bulls which score the most; and pin pool. 
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The following Irntriiciions apply to all billiard games, but as 
regards losing hazards only to the English game. 

In learning to play at billiards the first thmg is to acquire a 
proper attitude (see cut). The striher should place his left foot 



rihoiit l:i iiiflics to tlic left of his hall, the loo jutiuling towards 
it. Th(‘ left leg shoiihl he* slightly The right foot shouKl 

he iihont 18 inrhes hidiiiid the left, and at right angles to if. 
TJie right leg should Ik' ]>eri'ecllv straiiihi. 'J'lie body sin mid he 
inclined forward, and the face he full in front of the hall, witli 
the ('liiii over tin* cue. Tin* rigid, hainl should he. directly 
under tile right elhow. 'J’he cue should he lightly gra'j>ed 
near the hutt, and not held stilllv. 

The left liaiul should he placed on the. tahlc, the 1i]» of the 
middle linger eigld or nine inc.lies IVotn the hall, and so that the 
sj)ace hehveen the tlminh and tir.-t linger i.s opjxrdte the centre 
of the hall. 'Po form the hrifhjr, raise tlie kuuc.kles about ii 
iiiclies ; then raise the thniuh and jtre.ss it against the third 
knuckle of the first linger (se(' e-ut ). 



Spread the lingers slightly, and press moderately on the table 
Avith Ihe ibreliiigcw, little finger, and hall of the thundr. 'JMie 
cue, Avlieii placed between the thumb and lir.'-t-fiiiger, should he 
op]AOsite the centre of tlu: hall, and slightly ahoAa* it Avheu held 
nearly parallel Avith the heil of tin- table. 

Ill deliverinff the cue, it should first he dravAui hack toAvards 
the thumb ; for bIoav strokes only 2 or 3 inches ; for hard 
strokes to Avithin an inch of the thuiiih; for luetUuni .strokes 
half Avay. It should be clraAvn hack rather more quickly for 
hard strokes than for soft ones, hut smoothly and Avithoiit any 
jerk. After drawing the cue hack, it should 1)C sent fcnwanls 
Avith free and even motion, and should pass heyond the spot 
occupied hy the hall,—1 inch beyond for sdoAV strokes, 1 foot for 
bard strokes, and between these for medium strokes. The cue 
must never be dug or jerked at the ball. To obtain freedom in 
striking, the learner should practice striking the hall up and 
down the table for a quarter of an hour daily, lie should spot 
the ball in the middle of the baulk line, and drive it up the 
middle of the table over the red spot, and endeavour to make it 
return into baulk over the spot from which it started. At first 
it will be advisable to lower the knuckles a little, so as to bring 
the cue opposite the centre of the ball, but when able to accom¬ 
plish the stroke in this way, the ball should ho struck rather 
above tlie centre. Wlieii strikmg above the centre, the noA^ce 
should chalk the cue before every stroke. The return of the 


ball over the centre of the. baulk will show that it has been hit 
truly in the middle. Tlie learner should begin with hIoav 
strengths, and when able to strike with confidence and accuracy, 
he should chiefly practice the hard strengths, until able to send 
the ball with tolerable truth four and a lialf or five times the 
length of the table. 

It is noAv time to commence practising lodng 7msard,s, i.e. 
hazards where the player holes his oavu ball. Tlie easic.st and 
commonest losing hazard is a half-hall hazard, that is where, 
one half of the object ball is struck by one-half tlie striker’s 
ball. TJie following diagram Avill explain what is meant by 
striking a three-quarter hall, a half-ball, or a quarter-ball. 



THREC PUXRTER BA'.L H-ALE CM L QUARTrS BALL 


Of coui-.'^e any part of the object ball may be overlapped by 
(be striker’s, but for the purpose of iiistrnchon it is enough to 
divide strokes intf» full-ball strokes {i.r. where more than tliroe- 
((uarters of the ball is oA’’erla]ipefl), tliree-qu.arter ball strokes 
(AA’here more tb.an half is OA’erlapiieil;, liulf-ball strokes (where a 
lialf-ball, but les.s than a three-quarter ball, is overlapped), 
(piarter-biill strokes, and tine strokes (wliere le.ss than a quarter- 
ball is overlapiied). 

A b.alf-ball hazard should always be clio.seii in ^ireference to 
any other. Plaee the reil on the spot and the Avhite. anywhere 
on or within the two diverging lines in diagram 1 (Fig. 4). A 


- 
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Diagram 1, 


I hall-ball lo.siug hazard ]Aresents itself into the righthaTid comer 
pocket (marked A), tire only point being to play Avith proper 
slnuigtli, .'iceordiiig 1o t.lie position of the. Avhite. If the AAdiite 
i< at black cross, llu- losing hazard .should be played A'ory 
gently ; if on the oilier line, as hard as possible ; AA'lien betwi'cn 
tliese^ at inlenne«li.it(- stre.ngtlis. In the two extreme jaxsitions, 
the Avliite. is to be struck jire.cisely in the centre, but in the, 
intermediate positions abovi- the centre. Outside the diverging 
lines a lo.sing hazard can still be made, but side or screw will 
be rccpiired, an<l at pn-sent AA'e are concerned only with simple 
losing hazards. The diagr.am is given to show tne large range 
tluough Avhicli simple Invlf-ball losing hazard.s can bi; made, and 



Diagram 2. 


therefore the importance of practising them assiduously. The 
learner should not rest satisfied until lie can make the loser into 
the comer from any part of the table included in the two lines in 

0 2 
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the diagram, practising firnt llin gcntU* strengths from the black 
cross, and gradually moving tlie ball hy an inch or two at a 
time to the oosilions for the harder strengths, ,as shown hy the 
dots in the aiagrujii. He should then pmetise similar ]K»silioiis 
into the other corner, and into the middle pockets. 

In actual play these slrolios are constantly oce.nriing. Tf the 
red is on the spot and the \vhit«* iti the corn<*r, as in diagram 
2 (a common position), a half-hall loser at gentle strength is hd’t 
into the opposite corner ; and if projierly ])hiy«‘d the red will he 
leftover the middle pocktd, as in tlie diagram, and another half¬ 
hall loser will he left into the middle jiorket. Tliis stroke sh(»uld 
he played hard enough to bring tlie red ii’p tlie. tidde again h'r 
another loser (sec diagram ^), and if projierly ])layed tin; red 



should return into tin* <'en(re of the* table, or nearly so, as then' 
shown, leaving another liall'-ball losei-. hong losing lia/.ardo 
into the corner jiocketa (when within the angle shown hy the 
lines in diagram I), are played on tin* same jtrinciple, m/., a. 
half-ball hard eiioiigJi to l)riiig the red up to the niid<lle c-f (he 
table (see. diagi-am 4). When the red is so placed llial the ba/.ard 



into either the nii<ldh! or corner ]»ocket canm4 be niaile uilb 
entle strengtli, it nnist be. ])laye<l as Iwlore, a lialf-ball, only 
arder, to take Ibo red in and out of baulk. 

Cannons follow ])i'eci.sely the same jwincijde as losing lia/ards, 
and half-lmJJ Ciannojis command tlie satne range, A voJiune 
might be fdled with examples of these. 'I’wo arc given in 



diagram 5. A to he played with gentle strength. B to he 
played hai\l. 
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In case B the angle for the cannon is much wider than in 
case A, as will appear on measuring it. The width of the angle 
makes all the difference in the strengd,h. The learner should not 
go beyond these sini[>le strokes until his eye is sufficiently edu¬ 
cated to tell him how gently or how hard to strike, to make a 
half-hall losing hazard or a cannon at any angle whcire screw 
or side an* not rc(iuireil. 

When the half-hall losing liazard i.s well umlerstood, nrinning ' 
harnnh, i. c., liazards where, the player holes the object hall, 
should next be ]>ractised. Of these very little has to he 
said. They depend chie.ily on striking the ball truly, re(pur- 
ing more accuracy than losing hazards. Except when playing 
f(tr ]»o.siii(in, the ])layer must stiike his hall in the centre, us if 
(he ball is struck otherwise flu* hazard is less certain. 

The aim at the object ball jim.st be. in .all cases exactly 
oppo*;iti‘ (he ceiifrc of llie. pocket into which the winning hazard 
I h;i- to be nwide. 

An iiiiiiginarv line should he drawn from the centre of 
(lie pocket through the ohji'ct, and the aim should he at 
the ]»<»int Avliere tliut Jim* ends. 

In diagram (J examples arc given of full-hall winning 



liazard.s (A ami A';, of a half-ball winning liazard (B), of a tine 
winning ha/ard, or <*ul, ((^), and of a double (D). 'I'lie ease 
marked A may be* ]»layed any strength, as the ])ockct is facing 
tin* led ; but. iu (be easi* niai'keil A' the liazard must he played 
gently, as if ]»la\ed hard the red is very likely not to fall into 
the jtocket. Cuts are not possibh' if tin* angle formed hy the 
imaginary line and the lim* traversed hy the. striker’s ball is 
i greater than a right angle. 

! We now return to being Jia/ards and cannons. Hitherto we 
have only sj»okeii of hali'-liall strokes without side, or screw'. 
It will now la* nece,-:sary to say a few' W'ords about side, fciide 
'i> never reijuisile to iiinhr a score when any of the strokes within 
the range already given jwe.seiit themselves ; hut it may he used 
for (he sake «tf obtaining 'position. Side may also be used to 
lessen or increa.M* the angle at wdiicli the player’s hall w'ill travel 
alter touching the object with gentle strength, or to cnlargt*. the 
pocket. 

’I’o ]»nt on side, the hall inn.st Ik* struck on the. side instead of 
iu the nibblh* : if tlie ball is to travel to the right, right-hand 
.ith* will lie reipiired ; if to the left, left-hand side. But though 
the. ball is struck on the aide, the cue must be held parallel to 
the direction of the aim, and not i i o.ssing the bull (see cut). 

’I’lie aiiiouiit of side put on depends, mtcris jtaribas, on where 
tlie ball is struck ; tlie rule being that the more the cue is 
])oiiited to the side, the more, sidi; can ho got oil. Also, the more 
gi*ntlythe ball is struck the. more the side w'ill tell after the ball 
has toiiclied a cushion. ’I'lio amount of side recjuireil to make 
the hall come off at a given angle can only he judged by 
l»ractice. Minute directions on this head would be of hut little 
use. 

As regards gentle half-hall strokes, we will suppose that a 
liazanl is so placed that to make it in the ordinary way with a 
half-bidl stroke it would he necessary to bring the hull played 
at into baulk (see tliagram 7, ivhere the wliite is placed nearer 
the top cushion than in diagram 2, and ihcrclore the angle 
in diagiaiu 7 being larger, the stroke must be played hai'der). 
This stroke may be played w'ith side to the pocket, a half-ball, 
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gentle stieiigLli, l(.*aving the reil iii the inicUlle of the table, just will he requiivil. Screws are never played liner than a threc- 
as though the oidu^ary gentle half-hall st roke was to he played quarter hall. 

at the natural angle without side. This is an illnstration of A few diagrams of strokes are added. Place the halls as in 
increase of angle, and gain of position hy nie.ans of side. 'I'o ]M).sition A, cLiagram i), and play a three-quarter hall at the red, 
<liiuinish the angle, j)lace the white at hlaek cross (see dia¬ 
gram 7), and jday a half-hall the same strength as hefore with ^- ^ . —^ 

side away from the poe.kcit. Thi‘. red will take the same course - - - . . . 

as before. This is an illustration of diminishing the .'uigle, .and \# 



also of gaining puhitinn with sidt*, d'lii.-' hazard might he played 
fine at tlie retl, hnl the e,()nse<(ueiice would ht* :i. less certain 
hazard and loss of po.sition, as tlie rcil would he cut unih r the 
side cushion. 

To illnstrate the enlarg<'meiil of tin- piK-ket with .si<l<', A\e will 
suppose the halls ])lace«l a; iu diagram S, positi<iu A. Here 
we have an ordiuarv hall-liall lo-ing hazard, •rciitlc sireuglli, 
J'hit a.H the wliile has to run (lose to tlie ciishiou, tin* stroke 
shonld he played with slight side to the top eii-liion, which ha.s 
the eflect. of eidarging the jiockct, or raliicr of as.sisling the hall 
into the ]iock(‘t if by chance it 1oueh(“-. the shoulder iii.-lead of 
going directly ill. 

Tf the while hall wi're at lilaek cro,^^ (see diagram Hi. the stroke 


with screw', moderalel\ hard. A hen the halls .are jdaced near a 
corner po( lu l, so tlial the angle for a hazard is beyond the range 
shown iu diagram I, screw is naiuired to carry tlie 1 all to the 
jiocket, and side to assist, the screw' or to enlarge the ]iocket. If 
there is.'in open poc!;el to ]day at, as in position 11, dia'a-am 0, a 
little side towardslhe ]toeket. will he retpiired to assist tne. screw ; 
hut when the white has to run close to the cushion after leaving 
the object hall, as mncli side as ]iossihle aw'ay from the pocket 
w ill he iK'eessaiy, the (‘IfccL heing to enlarge the pocket. Both 
the ])osilions require to )>e jihiyed a three-quarter hall at the 
object. 

The h.ills are often so plae(‘d that the object has to he struck 
line, less tlian a <iuai'ler ball, in order to score (Jhif' ulrokeft) ; 
or nearly full, to send the ])laMn’'s hall over Jieuily the same 
ground a.s the object ( foJloin'iitf sfrah:,-^). 

Some exiuiijiles uic given in diagram 10. In position A, the 



i-^ llie same, only it w'onhl recpiire as mue,h side .as ]ios.,ible to the 
to[) cushion ; if on the side ol the wldte o]»]>osite the hlaek ci'ois, 
it would have to he stnick Jiigh with a.-, much sidi* as possible 
to the top cushion, and harder according to the angle. 

Wo much for the, ]irineiplc (d'side f-fr<d<e. ]\bm\ ilbi-d rat ions 
of its application might he gi\'tMi, Iml. wc mu-l coulciit ourselves 
with one more example (see diagi-am S, position B). The white 
must he struck high and witli side to the bottom cu.^hioii, to 
make the losing hazard hy running Ihrcaigli the red. 

The angle at which tin; striker’s hall w'ill It^ave another c.an he 
fiill further incre.ased hy means of snrir. In putting on screw' 
the hall imist la; struck lielow' the. e.entre, ami the cue should he. 
grasped rather more tiglrtly 1,ha.n for stroke,s wntluait screw', .and 
held with the butt a trille higher Ilian for other strokes, so as to 
incline the point of the cue h«dow the centre, of the hall. The. 
cue should ue allowed to go as freely at the while as tin*, tighti-r 
grasp of the cue will permit. 'Po ohtain the, necessary confidence, 
it is advisable to practise Avitli two halls about eighteen inches 
apart, and to play full on to the ohject h.all until able to inuk(‘ 
the other recoil straight hack with gmitle strengBi. Screws do 
not require to 1**1 played hard, never at top strength, though 
Avlien the distance between the halls is greater than eighteen 
inches the stroke must he phijed with somewhat increased 
strength. In playing to screw hack the hall aimed at must 
always he struck full; to increase the angle a three-quarter hall 


^(•(l more lluiu three inchc.-( clcai' of llie extreme edge of the 
Jarthcr l»all. Tiic cannon should he jdayiMl fiuc and slow'ly, th(‘ 
white being struck in the centre, .so as just to skim tin* fac(i oi 
the led, which will cause it to cannon lull on to the spot white. 
I’hne Josingf li;iz;irds m;ty he similarly jdayed ; hut they shonld 
seldom he attcm])ted if the sli'ikt'v’s hall is more than a loot from 
the. object ball, as tlic stroke then becomes uncertain. If llie, 
red is less tliau three inches i h'ar ol the third ball, the (’.aiinoii 
should he jdayed a ibllowiiig slioke. If the balls are, jdaced a., 
in jioidlioii B, diagram 10, so that the red if jilayed a lull ball w ill 
just escape kissing on tlie further ball, the cannon is made by 
jdaying ncarl\ full on the red. In jihvying follow'ing strokes the 
while shonld be .striK k above, llie centre.. Jn position B, if the 
white were at black cros.s, leaving the. red nearly three iiicbc.' 
clear of the farther bull, tlie. caniioii would be jdayed as Ik lore, 
only a tliree-ipiarter ball on tin* red. Following losing hazards 
are jdayed on the same pi ineijile, but they are frequently jil.ayed 
with side. Two examjdes are given, one facing the. pocket where 
no side is ivquii-ed, the other requiring si<le. In jjosition A, 
diagram 11, jday nearly Jiill on the ohject hall, hitting the white 
on the top, gentle stnaiglli. In jiosition B, jday a three-quarter 
hall at the ohject, striking the white high and with side towards 
the pocke.t, gentle strength. 

This finishes the list of what may he termed ordinaiy strokes, 
requiring hut little execution. But there is a vast deal more iu 
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billiards than can he explained within the compass of this article. 
Strength ami position are the backbone of billiards, and to these 
we can do no more than refer cirrsorily. If the reader will look 
carefully at those diagrams where the situation of the balls after 



the stroke is iiidicafftl, lu* will ]u:‘rc(ive that l■^(■rv stroke 
idaycd with the objoet. of leaving llit' lialls in .a lavounible posi¬ 
tion for a suba('(jncnt score. 

There are nunierouH .strokes requiring mueh (“Necution, sucli as 
push, kiss, l>ricole, and masse strokes, whicli wi* here pass over ; 
the intention of this article being merely to initiate the learner 
into the elements of the game. W(' cannot, however, conclmh* 
without drawing attention to a part of the game much 

noglectx'd by amateurs. 

it is a matter of juilgment when to piny to score and when 
not. No rule can bp laid down to suit all jdayers ; but it may 
be generally remarked that wlieu behind in the score, it isnece.s- 
sary to run risks and to play i'or stroke.^ whic.h slionhl not be 
attempted when ahead. 

Sahity may be playe.il for in a varie.tj' of ways. 1. T>y giving 
amiss, HO as to leave a ditlicult score for the {uheasary, .'iml, if 
po.s.sible, a i:omman<ling place for one’s own ball, .so as to compel 
the opponent to open the game, by jdnying for an nncerluin 
score (sec diagram 12, iiositiou A). Wliite Ijciiig in hand, the. 



other halls in baulk, the striker gives a luis.s in such a position 
that the adversary is obliged to play for a dillicult cannon, 
as, owing to the commanding ])osilioii of the white after the 
miss, the adversary cannot give a .second miss with Jidvantage. 
2. Sometimes a miss may l>e .saved hy ]»laying for a dro]) or 
cut, as in position 13, tin; red being placed jis before, or by 
playing to separate or, as it is called, divide the halls. Tints 
ni diagram 12, if the opponent i.s .at black cro.ss .'ind the .striker 
at C, he should play at the red with right, hand side, to leaA e 
the halls as there shown. 3. Sometimes safety may be com¬ 
bined with an attempt to scons for instance, hy trying 
to cut the adversary’s hall into a. pocket and pen-haps to can¬ 
non, when, in ease of failure, the. opponent will he left in a 
cramped position, and the halls safe il the cannon is so played 
as not to leave the balls togcthcT in case of failure. 4. By run¬ 
ning a coup. This is only to he done when a long Avay ahcoil in 
the score and nearly game, and the adversary is in siicli a place 
that he cannot score, and cannot give a miss or make a double 
baulk. Ho is compelled to play at the red, and the plavcr who 
ran the coup has the advantage of playing from the baulk circle. 
5. By making a baulk or a double baulk when the next player 
is in hand. The latter is the better game when it can he done ; 
but it is often the game to make sure of leaving one ball in 
baulk, with no score off the red, than to risk missing the baulk 
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altogether. In playing to make a double baulk it is advisable 
not to leave either ball very close to the comer pocket, nor the 
two balls near together, lest a score should he made off the 
cushion. 

The preidous instructions being much compressed are neces¬ 
sarily tetchy. For a further development of the principles 
here laid down the reader is referred to ‘Billiards,’ by Joseph 
Bennett, edited hy “Cavendish” (De la Rue and Co.). The best 
work on the American game is ‘The Game of Billiards,’ by 
Mic.hael Phelan, New York (Dick and Fitzgerald). 

’Phe following are tin; recognised Championship Rules of the 
English Game of Billiards, as revised hy the chief professional 
pl.-iycr.-;, and pnhlislied in the ‘Sportsman’ of January 12, 
IhTo : 

I. Thf i-lioif o of bulls aiul oi-flcr of play Bhall, unless mutually agreed 
ijjnui bv the fwo pliiyfis, bt' dotcruiiiicu by stringing; and Jho striker 

I wIiMsc bull stops neurcst (lie lower oushion, after being forced from baulk 
, up till- table, may take wliii li ball be like.s and play, or direct his opponent 
lo jdav lir-st, as he may deem expedient. 

1?. 'I’lu- red b.-ill .shall, ;d the opening of cvrry game, be placed on the top 
spot, ami replaectl uflei being pocketed or forced off tlio table, or whenever 
Ihe balls are broken. 

3. AN'lioever breaks tlie bulls luusl play out of baulk, though it is not 
JH'ec-s.sriry that he shall strike flie red u.iH. 

•1. Tlie g.ame shall he adjudged in favour of whoever first scores the 
mimbor of p<iiu(s agreed on, when the marker shall call “game;" or it 
sliall be given against whoever, after having ouee commenced, shall neglect 
or refuse to eojltiliue wlieii e.-illed upon by hi.s oj)j)oncnt to play. 

('riie scores are countcl a.s below. ] 

it. A twi)-.strok<* is mad’ by poeketing an opponent's ball, or bypoeketing 
ll»e kU ii.< r’s ball olf bis opponent’s or by making a cannon; to oflect which 
the striker mii.st cause his n.'ill to strike bolh the others. 

(). A three-stroke is made by pocketing the red ball, or by pocketing the 
strik(‘r’.s ball off the red. 

7. A four-stroke maj be iuad(’ by pocketing the white and B])ol-white 
balls, or by making a eannoii ami pocketing an opponent’s ball, or by 
making a eaiinon and pocketing the btriker's b.all, the non-striker’s ball 
liaviiig bec’ii first bit. 

8. A live-stroke may 1«‘ mode by scoring a cannon and pocketing tho red 
ball, or by a <-aiinon .-ind ]>oeketing the striker’s ball after having struck 
the red ball first. 

To i-lfeet a six-stroke, the rod ball must b(! struck first, and the 
striker’t? ami the red ball ixa-kcted, or by a cannon off an opponent’s bull on 
to llie red and j»oekeliug the two white ))alls, 

10. A seven-slroko. is’made by striking an opponent’s ball first, ]) 0 cketing 
it, making a cannon, and jtockeling the reil also, or by making a eannon 
and pocketing the re<i and an oppom'iit’s ball, or iJy playing at an oj)- 
ponent’s ball first and pocketing all the balls without making a cannon. 

II. An eight-stroke IS made by striking the red ball first, pocketing if, 
making a eannon, and pocketing the striker’s ball; or by hitting the rcil 
first ami |>ockeUng all the balls without making a cannon. 

12. A nine-stroke is made bv sirildng .an opponent’s ball first, makmg a 
cannon, uml poeketing all tin' balls. 

l. ‘{. A ten-stroke is made b> striking flic red ball first,making a cannon, 
and pocketing all 1 ho”balls. 

1-1. If the striker scores by hi.s stroke he conliiiue.s until he ceases lo 
make any points, when his opjsnient follows on. 

15. If when moving the cue backwards and forwards, and px'ior to a 
stroke, it tomdies and moves the ball, the ball must be rc’idaccd to the 
.satisfaction of iin adversary, othf'rwise it is u foul stroke; but if tho player 
.strikes, and grazes .any part of the ball with any jxart of the cue, it must 
be considered a stroke, and the (ipponcnt follows on. 

l(i. If a ball rebounds from tlm fable, and is nrevcnlcdin any way, or by 
any object except llie cushion, from fulling to urn ground, orif it lodges oxi 
a ensluoii .and rciuiiins theic, it shall be considered olf tlie table, unless it 
is the v(‘d, which xnusl be spotted. 

17. A ball on the brink of a porkot need not be “ challengedif it 
ceases j-nnning and remain.s stationary, tlieii falls in, it must he replaced, 
and the score thus made does not count. 

18. Any hall or halls behind tlu' baulk Imc, or rusting exactly upon the 
line, are not playable if the striker be in biinllc, [an evident mistake for in 
hand] and ho must play out of baulk before hitting another ball. 

m. Misse.sin.ny be given with the point, or butt of the cue, and shall 
eonnt one for each against the iilayi'r ; or if tlic player strike his ball with 
ihe cue more than once a penalty shall lie enforced, and the non-stiiker 
may oblige liim lo play again, or inay call on tho marker lo place tho ball 
at the point it reached, or would have reached, when struck first. 

20, t'oul strokes do not score to the playm*, who must allow his opponent 
to follow on. They am made thus:—IJy striking a bull twieo with tho 
cue; by tombing with the hand, ball, or cue, an opponent’s or tho red 
ball; by jilaying -with a wrong ball; by lifting both foot from the floor 
when playing; by playing at the striker’s oxvn bull, and displacing it ever 
so little (uxcc’pt whilst taking aim, when it shall bo replaced, and ae shall 

^ , The penalty for a foul stroke is losing the lead, and, in case of a score, 

iiu opponent must have tbn red ball spotted, and himself break the balls, 
when the player who made the foul must follow suit, both playing from 
tho B. li tdio foul is noi. elaimod ihe player eontinucs to score if he can. 

22. After being pocketed or forced off the table, tho red boll must be 
spotted on tho top spot, hut if that is occupied by another bail, the red must 
be placed on the centre spot between tho middle pockets. 

28. If in taking aim the player movos his ball and causes it to strike 
another, oven without intending to make a stroke, a foul stroke may bo 
claimed by an adversary. 
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24 If a pluyer fail to liit another ball, it counts one to his opponent; he renewed once iu every ijcriud of live years, comiiieiieiug fi'oiu 
l)ut if by the same stroke the player’s ball is forced over the tabic or into day of the registration, otherwise such registration ceases to 
UUV pocket, it counts three to his opponent. he of any effect at llie end of any period of five years during 

S5. Forcing any ball oir the table, either before or a c -, which such registration has not lleeii renewed. Such renewal 

his opnonent’s ball and scoring, is effected by filing in the ofHce of the Masters of the Court of 
the red must be spotted and the tails broiui again by the mm-striker ; but Queen’s Bench an ttfhdavit identilying the bill of sale by parlicii- 
if no score is made the next player may take his ebomc of balls, and eon- and averring that it still i emiiins a .subsisting security, 

tinue to use the ball he so chooses to the end of the g.ime. No lUNNlTE, a native sulpliarsimile ol' li'ad from the Biimen- 

howover, attaches in either ease unless the mistake be < iscovore t- o V^alais, where it is found imbedded in dolomite. It 

the next stroke. onnonent, has a riijbt to iril the playorthat be is of .a grey or black c-olour, and cry.stalli/.es in distinct priKinutic 

is iliuc the wronrbalh or to inform the non-striker that his o|)in)iK«^^^ crystaks belonging to the rhombic system. S. G. 5-() to 5*5. 

used the wrong ball; and if the opponent doc s not see the .striker n>e the Hardness 2 5 to ;3 l). 

wrong bull, or, seeing him, does not eluim the penalty, llie marker IS bound BINOCULAR VISION. [SldilT, E. C. vol. vii. eol. 558; 

to score any noints mmb' to the striker. ., , ,, , ,, • , ii^ Stkuko.sCOI’E, K. C. vol. vii. col. 829.] 

28. Should the striker, 111 playing up the able on a b.ill or lulls m b.mlh, rji/n/wiv seientitie term wliiHi is in two senses a 

either by accident or design, strike one ot them without first going out of J.lOkOUi, a .suintitu. Uim Mliicli is u.-icU in tvso n cs a 

baulk liis opponent may have the balls replaced, seoro a miss, and lolluw Avider and a narrower. Hie Wider sense c()rresi)om,U with its 
oil; or may cause the striker to iday again, or may claim a foul, and have i-fyniological derivation from two Greek words nieaiiiiig the 

tli(' red spotted, and the balls brukeii again. knowledge of life, wdiich aii.swers to the Gerninn Lebenslehiv. In 

20. The btriker when in hand may n-.t play i'V\ m a-m-^ TleviiMiills ill his work on 

baulk (except hjj-^gmiig first up the. tttl.l.-) so as to bit ball, lb.it .lu ^ Biol„jrie ’ (1802—1822), who states that he ap])lies it to the. 

If in hmid,”mid in the act. of ]ilaying, the striker shall move his ball knowledge or seieiiee, wliieli i.s coiieenied with the foi’iiis and 

with insiifllcieut’Btrongth to talo^ it out et baulk, it kIimII be eomiled as a jdienomouii of life, tin- conditioii.s under which these exist, and 


miss to the opponent who, however, may oblige him to replace 111.1 uaii by which tin*}' are regulated. As an example of it.s 

and play again. _ . , 1 o.m, ao... ii ii.^e in thi.s'.seuse, w<‘mav instance the name of one of the si'clioits 

i.. m;rIiv‘”u^ 7 MV Vcom niko Ili» of tiu- l{riU»li Assucial i.|ll for t).c Advttl.Cfllu.lit of Soitne.-, vk., 


the laws by wbic.b tin*}' are regulated. As an I'xample of it.s 


is unfair, and" any score lio may make doe.s not count. Uis opiioiicnt 
follows by breaking the balls. 1 1 11 - . 

.T2. If in tin' act of drawing back his cue tin* striker knocks the ball into 
u Jiockt't, it counts tlircc to llm opponent, and rs rei koiied a stroke. 


Section 1>, Biology. In its narrower sense it is e.s.sentially 
eipiivaleiiilo ]»hy..i<.logy. An ^^xaml)le. of its use in this form is 
allbrded by the peihulieul recently slarli-d under the f'ditorslii]* 


Xi. If a foul stroke bo made whilst giving a mhs, lb.' adversary may ‘^j. , Heitrage /ur Biologic der Pllanzen.’ 

mim-HOI.T sl,„H .......w will, .ho 1,™,1 hlunt, o.. 

have it rt'i)iaocd, or may Imve tlie balls broken ; but if any oilier lu rsoii out mt.i a broad Hal sui'laia'. Arrows ol thi.s kind, liivd Iroiii a 
foui bes or tukesi up a bull it mu.st be rcjtl.u’cd b,\ the marki'r us nearly as ,.r,,ss-bow, were iLsed till n recent jieriod for killing rooks, 
iioe iiile. , , 1 , Bi BKlilTTA, fill ec.elesia.'dical cap or bonnet, deriving its ivniie 

If, affer striking, the idaycr or his oppou.'ut should hv (,,vrrhus. or inuTo.s, red) of tlie fur which was its 

il.druct or h.isten llm speed of anv b.ill, it is at Hio opponent s 01 pl.i>er a m . i j / 


J-I;'e (hem uppou. nh« .n .n-Uerial. In Uic year 1298 tIu' birretta-in this instance 

"' lid^No piiivor ks allowed ti’rceeiva', nor any bystander to oiler, advice on a kind of .skiill-cap - i,. menlioiu'd as the instrimient of investi- 
llm game; blit should any pcihsou be appcalcil li» by the marker or either (nn- of a rc'ctor by the Archbi,sho]i id’ CViiiterhiiry ; and it has 
player, he has a right to oiler an oiiiniou : or if a .spi-ctutoi nces tlu' gaiiu' |i,(. cuvering foj' tile head worn by the Je.suits 

unmglvuiarke(lhL' m:(Vcallouf,buth<' mu.td.. sopnor to aimU^ during tln-ir novieiale. The term birriius, or birnis (Brjfiar^ 

.ivc.,.,.!.v.ii,,.,,.vd,.ak.,rout.idup....„<.nt 


bv either player to the eompnnv, tim opiiu.m ol the majoiit\ ol wlmm .snail ' imm.i, '' ,0’ o' ^‘ 

be iietiH tipiui. t krisliaiis 111 the time ol St. Augustine, and it was not 

till tlu' tiflli or sixth centniv that it became a distinetive mark 
\t, the. four hull (Auun-icuu) llu' .'uh's n.v very uimiluv, d' 11... ...h.slho,.,.. Ihu .mu.,, was not ,..oi.fl.ied to one 

l.ul nnsl. and c.rotdi bIuLs aiv uL'iimlly h;.......,l i.i ...i.ti.|.(.B. The j.a.'...'..l...- \..sl..u...l ; hn, h.i\ ii.;; I...... at lirsl. .iijphed to the 

* . .t * . . . r 11. l(K»s(‘ \vi»(>llfii (*l(i<ik wliicli w'liH usuiilK rud or tuw’iiv* it wah 


.'-(.•ore.s at tlie American game are us follow.s ; 


loose woedien elouk which was usually red or tawny, it was 
afterwards naturally e.xteiided to other garinenls of the same 


1. A two-strokc is made by iiocketing the opjionent’s ball; or by can- colour. Thus the cajij'a was called a birrhus, and worn with a 

Honing on a while and n'd. . fur hood to covi'i'the head ; its was alsi» the tippet worn on the 

2. A Un-ei'-stroke is made by pocketing a ivd ball; or by cannoning on l.uUoiit'd over the chest, or else (lowing 

'’''...‘aW-Sb is .naJe by,»nins „.. a .-.al .....I whil.- a.,d oV.T d„„.l,.o...B. U wub u»,.,l hy ll„. d,..s.v, ol'.ud.ly hl,.d. 

the opponont's ball. ‘ , . 1 brown, or more n.'.ually lire-red colour, a,s its name. jndie!ite,s 

4. A livi'-stroke is made cannoning on all llie balls; by juicketina a ici.. j|, l|.i,| sometimes a hood allacln'd to it, (Dllcaiige, (Una- 
and cniinoning on llu'opponent’s ball; or by c.innoning on tin* two '’cd I . iJiunlijim^ Aiihq. of (Aharch } Waleoll, Nio'l’t’. 


' ov('r the .riioulilors. It was usi'd by Ihe ch'i'gy, of a ruddy bJ.iek 
j or brown, or more n.^ually liri'-red colour, as its name. indi(‘!ite.s ; 
■ iiiid it had sometimes a hood allacln'd to it. (Diicaiige, (ilor~ 


and cannoning on llu'opponent’s ball; or by c.innoinng on tin* two rci 
lalhaml po.'ketingllie opponcnl's. , , 

,1. A &i\-.strokc i.'i made hy eiimioiiing on the two red balls and pockolni, 
one of them, , , i n 


Arrhouthnnj.) 

B1S(’l-'TI’S. Ce.’.idt's till' hi.seuils s])eeilied elsewhere [E, C. 


seven -stroke w made by cannoning on a white .and red ball and y,,!. ii. .■■d. lt;o|, ollieis have lali'ly come into pe, as the wliole- 
j.ockeliug both; or by cnnnoniiig on all the balls and pocketing the bis.'uit, the Imm bi.senil., llie charcoal biscuit, llie arrow- 


ippoTient s. P , 1 1 11 1 

7 . All eight-stroke is made hy pocketing one of tin- red balls nnd ean- . j ^ p ,.l,.,„('n 1 .s of the (lour of wheat; tin* bnui 

on n.l tl... 0,1.,....; cannonn.„ on tl.o tw,. r-.B a..d .,1' ,li.,l.,..„.s ; .1... ,.|.n.4...1 l.iBm.il 


root biscuit, The whole-meal bi.icuit has the mlvaiituge of 


one of tin'iii ami the opponent's ball. 

S. A nine-stroke i.s made by cannoning on the two reds ami jiocki'Ung 
them both. „ , , i i 

t). A lonHBtroke is made by caiiuoiuiig on all the balls and jiockeling llii' 

red ball and the opponent's. u i i n.. i .i. i 


biscuit is rec.omiiiemU-d in ca.ses nl diaheies ; llU' eh.avc.oal I'lscuit 
iml jtocketiiig iu ea.se.s of indige.sli.m attended w'ith llatnlen.'e ; Ihe arroAv-riiol 
bi.scuit as light and I'a.sy of digestion. 

Iimkelingthe BbSllOl'S AND AlitJIIlUSIlOl’W, /aarioa o/. ITo- 
o vi.sion lias been made by llie J12 cSi H.‘j \ id. c. Ill, lor tln^ 


; iOn eloven-Vtroke is made by oannoning on all the balls and pocket- I'repiHmM'lal mnl liri h^^^ fmn tioil.! wl!ei tile 

'”ll. A tiiivtecn-Btroke i» nmile by cannoning on all llie balls mid poekot- li,)lder tlioreof i.s inciipncitated liy age, or some inmital or pernia- 
ing them all except the striker’s. . . nent jiliyrical jnlirniity, from the due jierlorniaiice of Ins duties 

12. The adversary scores one when the player nmke.s a miss e.xn'pt m bislnip or arclibishui). The statute for this jiurpose has no 
leading off when tirst player; also it is counted a miss if the second player oiierat iiiii; it takes elfect only in eases in wliieli the 

occn'i..™., of ,k.Bi..o..B of roBigT.i,,.;» his 0.1k... A 

of the table or lodges on the top of llm ciis^iion after striking a white ball; rfiireseiilatioii ol sue.h de.siri', and the reason for it, is to la imuic 
or if tho player pockets his own bull afier touching his opponent s whether jjpj. Majttsty, in the case ol a bishop by the. ar(;hbi!3lio]) ol ni.s 
or not the hall suhseipiontly tuuelies a red. , . i • n n dioc.ese, and iu case of an archbishop l.iy hiimsell. 

14. The adversary scores three when the .striker pockets his «'''ii ball Maiestv. upon such representation being made to lier, 

to jump off tho table or to lodge on a cushion under the same circum- tion of such bishop or nrdibisbop, ^ ^^ V/OUntU 

stances; or in opening tho game goes into a pocket after having touched a declare the ofbeo to be vacant, and may hil up llie vacancy in 
red first whether or not it subsequently touches llio opponent’s ball. usual 'way forthwith. 

16. If any score is made by tho striker ill the cases numbered Id ana 14, The retiring prelate is to have one-third of the income cn- 

’"tesorSALE. Bvthe BilU of S«le Act. 1868 (20 & 30 ** SfroTn™ 

Viet. erOG), the legietratiin of these instruments is retjuired to the greater sum, out of the reveuae of the bishopnc or arch- 
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liishopric, and Jis a first charge thereon in the. hantls of his suc¬ 
cessor, the same to accrue due from day to day, and to be jiavable 
half-yearly. Her Majesty may upon sjwcial grounds by Order in 
Council assign to the retiring prelate for his residiuiee during 
life one of tlie episcopal residences theretofore occupied hy him. 

The usual bars ami charges payable on the election and con.so- 
cration of a ]»relate other than the necessary expenses thereof are 
not re(iuir('d i(j be. jiaid by the successor until the death of the 
retiring hishop or archbishop. 

JHshops Comljator, The occasion for the ay>pt>lntim‘nt of a 
hishoj) coadjutor is the incapacity of the, hi.dio]* through jicviuii- 
neiit mental infirmity. Tlie. ardibisliop (.f the proviiic(*, upon 
such incapacity ayipearing to him by credible evidence, i.s to 
malce inquiry by himself and two bishoi»s of Ids pi-Mvince into 
the alleged incapacity, at such time and jhiee as he shall give 
due notice of to the rtigistrars of the dioeese, in order that ]):ivties 
representing the incaiiaeilated ])islii)p may. if they elioo.'se, attend 
ami assist at the im|uirv, and tlic arelibidn.]); and hisliops, if 
satisfied of the fact, aie to certify the saim^, togedher Avith the 
evidence unde 1 their hands and seals, to one of her Majesty s 
secretaries of stale. Upon the reeeijd of tins certilicate her 
Majesty may grant a licence to the I lean and (’liapter of the 
dioeese to elect a bishop coa<ljulor, aci‘.oiii]»aided hy her letter 
missive containing the mime of the peison tu be elee.ted, ami the 
person so named and (dected may l»e confirmed and consecrated 
to the see as if the incajiacitated bishop wi re dead. 

lielation of Jlishoji and }IixJtop The bishop retains 

his rank, style, ami privilege, Mveept the ycilronage, and 
subject to the annual sum payable to the bisliop eoadjntor, the 
bi.shop retaius the tianporalilies of tin* .'-•ee. 

The bishoj) coadjutor is not to be installed, nor to sue tbe 
temporalities of, the sei* out of her IMajesty’s hands, nor to aeipiire 
any title a.'i such bishop eoadjnlor to sit in the House of Lords. 
His style is bisliop coadjutor of the dioee.-e, .•nid Ids .signature i.-^ 
to he of his usual name,' willi the addition of Itiriiop. He ].ays 
only the neci!s,s'iry expeur,o,s of his election and eon-eeiatioii. 
He succeeds to the sjiiritualities and to tlie patronage <if the see, 
ami in other respects and for other purjioses is to be dtMMoed to 
be sole bishop. Tavo tliouaaml jtonnds annually are to be ])ai<i 
him out of the revenues of the se(>, and as a first charge njion j 
them accruing due from day to day, and iiayalde half-yearly. | 
The annual charge jiayablc in re.speet (d’ fir.^tfniits is to fall upon j 
the. bishop and the bishop coadjutor in the proportion of their 
respective incomes. Upon the, dealli of the tu.shop, the bi.shop j 
coadjutor succeeds iii all res]K‘ctsas sole liidioi) of the dioeese, i 
with all the cere.monies usual on siuli an occasion other than 
consecration. 

A bishoj) coadjulor dies or resigns with the same eon.M‘(|nenee.s 
in resjiect of her Majesty’s jiower to ajijioiiit a successor, as when 
a certificate of the hishojVs incajtaeily is received. 

The Act i.s to ajiply to the case of an archhi.shoj* incapacitated 
for his duties by jicrmaiient mental inlirniily, and the imjiiirx 
is to be by two bishojis of tin* proyinee and a third bislioji, the 
iioniinee of Her Majesty, with the jiowers for the jmrjtoses of 
such inquiry of an arelibishoj). Tlie bisho]> coadjutor to the 
Aridibishop of York has a salary of UbOOi), and he to the An h- 
bishop of Uanterbury .£1,000. 

The archie])].scopal jurisdiction eajiabh-of being exercised by 
tlie archbishop is to be exercised by the bishoj* (»r the j»rovinee 
who is senior in rank. 

Translation of Bishops. Notwithstanding the aj)j>ointnieiit of 
a bishop coadjutor, Her Majesty may, in 1h<* ease of the arch¬ 
bishopric of York or of (’anterhury, or of the bihho])ries of Lon¬ 
don, Durham, or Wiuchi'.ster, exi'ieise the .same righl.s »)f tran.s- 
lation in resjiec.t of such archbi.shojirie or hishopiic resj>cctively, 
ns if no bishoj) coadjutor had been aj)poin1«'d, but so always that 
an archbislu)j)ric or bi-sliojuic .sliall be hdt vacant, to Avliich the 
bishop coadjutor in (jm-stion shall be entitled to succeed, as if la- 
were uishop and not bishop coniljutor. 

Sodor and Man. The bislioj) of this diocese may re.sigu in virtue 
of this act, upon a salary of £1,000 a year, or a bishoj) coadjutor 
may be appointed to the diocese at a salary of £1,000 a year. 

Jbishops Coadjutor not unknown to the Church of England. It 
appears that coadjutor bishoj).^ have been created in the (^liristian 
Chiu’ch in early times, and that the order was revived hy the 
2(jth Henry Vltl., c. 14, and therein called sutfragan bishojis, a 
title which Dr. Johnson, in his dictionary recogni8c.s as distinc¬ 
tively appropriated and proper for the designation of this sj)ecial 
class of auxiliary bishops. The statute recites that such bisliops 
“ had been accustomed to be had within this realm, for the moi*e 
speedy administration of the eacranients and other good whole¬ 


some ami devout things and laudable ceremonies, to the inciva.se,' 
of (lod’.s honour, and for the commodity of good and devout 
jicojde.” 

Biii-iiet (‘ History of Reformation,’ part L, book II.), states that 
on til is occasion, “ they apjiointed for sufirajj'uus’ sees, the towns 
of Tlictford, Ipswich, Uolchcster, Dover, Guillbrd, yoirthampton, 
Tauiitoii, (jrloucoster, Shrew^sbury, Bristol, Penrith, Bridgewater, 
Nottingham, Grantham, Hull, lluntingdon, Shaftesbury, Mol- 
ton, Marl borough, Bedford, Leicester, Cambridge, and the towns 
of Pertli, and Berwick, St. Germans in Cornwall, and the Isle 
of Wight. For these sees, llie bi.shop of the. diocese wa.s to j»ve- 
sriit two to the king, wlio might choose either of them, and 
ju-e.seiit the jieison so nametl to the arclil*ishop of the province, 
t<* be. consecrated. After which, they might exercise sucli juris- 
dii tion as the bishoj* f*f the dioi'i!.se shi*uld give to tliein, or as 
siilfragaiis hiul bi'cii fonm'iiy used to do ; hut, their authority 
Ava.s to la.st no longer than the bishop eontiiiued his commission 
1(» them. Tln‘se were believed to be the same with the Chorejiis- 
e(*]*i ill the j)riniilive cliiireh, which as they were begun before 
the liist eouiicil of Nice, so they continued in the western 
church till the J)th eentury, and then a decretal of Damascus 
lieiiig forged that eondeinned them, they were put down every¬ 
where by degrees, and now revived in England.^’ 

TUsJuips (hdoniol. Tlui .status rights ami authority of ecclesi¬ 
astical j*eis(*n.s aji]»uinted and eon.secrated as bishops to certain 
di(*ceses iu the British r.(*l(inies, under the prerogative 
j*o\ver (*f the Crown, without the authority antecedent or subse- 
! qm iit (*f any Act of Hu; Bi iti.rii I’aiiiameut, or of the re.sjieclive 
j ()*l<*nial Legislatiiiv.s, have l*ecn brought in (juestioii before the 
I Jmlicial Committee of the Privy Coiiiieil, iu matters touching 
I the ej»iseoj)al obedience of Dr. Colenso, Bishop of Natal, to the 
' aulliorily ami jiirisdicti<*n of his Metrojaditau, Dr. Gray, Bishop 
«*f Ca]M'l(*wn. it was held by tbiit tribunal (3 Moore’s P. C. C., 
N. S. I IT)), llial fr<*ni Ibe nioiiieiiL that the right.s of, and belong¬ 
ing t(* all indej*cn<lent legislature, have been granted to any 
British Colony, the Prerogative of the CroAvn had eeas(?d to he 
<*f any avail l*» establish a Metrojiolitaii See or l’i'f*viiu“.e, or an 
E]*isci*]*al tlioce.se, or li* ereate an i'cc,le.>.-iaslici)l corporation, 
Avliose .status, rights, ami authority, the colony could be required 
ti* reeogni.se. It niiglil be tluit the Crown in virtue of its 
]»rer(*galive and as head of the Cliureh of England, might confer 
the j>fr.s(*nal status and antliori.se, the ei*nsecralion of a bislioj) ; 
but it ecuild ereal*- no dioeese for him in tlie Unitisl Kingd(*iii, 
and it e(*nld give him m* jurisdiction. Such as tin* Prerogalivi; 
of tlie Crt>wn was in r»-latii*ii to the United Kingdom, without 
the aut.ht*rity ami .saneli(*n of an Act of BarliameiiL, such it is in 
[ i'elati(*ii to any British (^*l(*tJy in which an indej)t;n(lent Legis¬ 
lature has )*ceu created by authority of tin; British Parlianieiil. 
In siieh a ei*h.ny, iu the absi nce of any cob*nial .stalnle establi.di- 
ing in it the Chuivli of England as the e.stahlished ehnrch of the 
(•.(*lonT, till* Cliiirch of England was no more, nor uL all le.sH, than 
any of the other chiirehes in the e.olony. It wa.s, like each (*f 
them, a voliintarA hod_\ |*o,sse,ssed of courts voluntarily erected, 
blit tlie.se eonrls had m* coercive jurisdiction ; iJ' they decided 
upon malteis within their cognisance according to the rules of 
their coiistitulion witliin tin* body, and if they jiroeeedcd iu doing 
I S(* ill accordance with the jirineijdes of justice, they might eii- 
foire their decisi(*n through the. ordinary courts of the. country, 
but not otlierwi.se, (Lung v. Bishop of Capetown, 1 Moore, 
B. C. C., N. S.) 

BlSMl'Tll, Till' trade in this metal has been subjected to 
some eiirions disturbances, arisiiigMtiit of a gold-seeking adven¬ 
ture. 'I'here i.-. a. trace of gold to be found iii .some of the spe- 
ciiuens of bismulb, esju'ilully those from Bolivia ; and this 
I led t«* the formation (*f a eoinjiaiiy for extracting gold from 
l*i.s]nutli, ami from ,«-orne other metals and ores Avhich contain 
it ill .small quantity. The company bought l*i.siiiuth largely; 
and as the .siijijdy of that metal is rather limited, the market 
j*ricc r;i]*idly rose. It w as IDd. ]*er lb. in 1844, 2s. Cd. in 1845, 
l.s. in IHK), 9.S. (>d. in 1801, 20 h. in 1802. This rise in price, 
led to change.s in the mode of smelting, in order to obtain as 
much metallic bismiitli as possible out of a given quantity of ore. 
At Joachimstadt the ore was mixed with carbonate of 8oaa,fluor 
spar, and other iv-agonts, Avhicli made it profitable to smelt ores 
until then discarded as being too })oor. New modes were also 
devised of extracting the bi.siniith from ores of cobalt and nickel. 
As a further source of 8ui>j)ly, old printing-type was melted, in 
order to get out the bismuth. About 18(53, when the new ad¬ 
venture had fully revealed its unprofitahle character, the com¬ 
pany began to sell their stock of bismuth cautiously, in order 
not to press the market too severely ; but the price naturally 
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fell, although not to so low an ehb uf< in 1844. '1 here is a siuall 

hut steady demand for l)jsinuth, c-hielly tor lusible metal, calico- 
printer's rollers, citsmeties, and medicines. 

JllS'rOliUV, lh(! small curved knife used in many surgical 
oiieiatioiiij, 

IMSTltE, a brown colour obtained from wood-suet )iy Imilijig, 

I leech-wood being ]»refeiTed. 

JUTES [Stilus', K. <k S.|. 

Urr'rElUNO, IUTTERN, u i»oisonous intoxicating com- 
liouiid usi‘d to adultevate lu-er. It coU'^isls of sul]»bali-. of iron 
and e.xlract of (juasHia, each 1 part; exlrai't of cocculiis in- 
dicais, 2 ])art.s ; Spauisli liijuorice, 4 parts ; and tnau ie about 
8 liar Is. 

LI i;RET, C.,H,N,()., - NII[NTU('0)1., ,<),). This 

compound was originally obtained by lieatiiig urea to ITit) ’ - 170’ 
[see Lii'UKT, E. (\|, and may be reganli-d as a s*s-ondarv ami<le, 
urea NirjNU 2 (('()) I hcuiig the. ])rimary amide, containing the 
same hyjioilie.tical radical, carbamyJ. It may be (‘on\ eniiuitlv ]ire- 
jiared jiccoi'diiig to Itayei'(‘Ann. (liein. JMiann.’ex.wi. 2r>l i by 
dissolving urea in phenol heated to a l('mji<‘ratme of l.'ai - H;<> ; 
Ihi.s take.s place Avithout tlie obit ion of gas, :uiil on coolinL'.llie 
mi,\lure soliditie.s to a semi-snlii| ma-.s of luurel. 1'hi^ is Irn-d 
by pre--Hure from the, amnionic plieiiate formed at the .s.imelinie, 
amt [iiirilied by Avashing A\itli oihei'and lecrA dalli/alion. W In n 
heated to lOO ’ in a, enrreiit n|'(h'v liydi ochlonc aciil it !diMH‘b’I In¬ 
ga,s, AA^ator is lilieraled, and the eoiiipuiind 21M < h).\ *1 is 

I'oriiU'd ; at 1 (iO liiiAA e\ er, the act ion i- dili’ei eiil, c.irboni'' an by 
dride and water are given olf, and :i yellowbh-Avljile residue 
remains beliind, whieli i.s only ]ia.rlly .soluble in cold Avaler. 'I’be 
.solnblc portion eon-i.-ds of ninmonic cldoi-idi- and iju.inidim- 
liydi-oc.hlorate, tin- in olitble ]>oi1ion is e\anurie acid \Aiiii. (’In in. 
rininn. c.x\iv. d.‘5l i. 

LLAtMvl’.AND i^ the t.echnieal name for one of the most 
iiM lid ii-t 1 oi'c-i smelled in tbi-. eontiliy. it is a ebiA iron-tone, 
cotiltiiniiig earlionaceoiis matter, occurring m la\er; in the u)'pcr 
strata, of tlic coal formation. It eontaitis more carbon and less 
(lay Ilian nio.'l other kinds of ironstone ; it i.s ,dso most bisil-le. 
and |•el|lliles h-'-s liiel in smelling ; and altlioiigb tin- jiig iioii 
obtained from it. is cnide and impure, the lou price at wbicb it 
can be made cindilcs it to coinm.ind an (‘n-.rmou ,-ale. 151.u k 
baud Avas discoAu-red liy Mr. i\hi. lie| in lainarksbirc in IS:5(»; 
and its discoNery Ini.s greatly eiiricbed tiiat part, of Scotland. 
The ore. usiudlv eoiitaiiis aboiil to 4(i pei • i nl. of iron, and 
20 to 2o jier cent. (d‘ carbon, tin- rest being clay and various other 
sul.i,4.:uiceh. d'lie recent inqirovcinciit.- in tin- employment of 
blackbaud with ha'inatitc and otlu r ores in stm Itin.g will be 
noticed nnder 1 itoN M,\m I'ai'I'i in,, E. (S. 

15L.A(Mx DYES AM) I'UIMEXTS | E. (\ol. ii. cl. lso|.- 

Il nia\ be coiiAi-nieid briell\ to nieiilion here (he nani' -. ol tin- 
]ii iiieiiial snbstanees employed as blacb dyes and ]iigMient,s. tidier 
ji.ii'tieulars of Avhieh Avil 1 be found iindei oilier heading-. 

In tin: dyeiii'.’’ of eotious, gall nut.-, sumach, aei-LaU- of iron, 
logAVOod, and eoppera.s are the chief agent - bu’ ]>rodncing hbu k ; 
Iavo nr liloli' of tllelll being employed (..g-elbei-, with other sub- 
stanci's to ael as mordant.-., or to nioditV tin- lint to bliie-blael., 
brow u-blaek, or intense Mack- ■ .'U'Coi'duig; to the ii'eipe.-. that may 
be adojiled. I'Vir Jlax and linen, neail\ the same, agents are 
employi-d a-i for cotton, J'’oi’ silk, in aibblion to .some of (In- 
above, sidphaie of iron, nitr.-de of iron, and irmi liliii---- are used 
with many ]ire-cautions rendered m-ce.s.saiy b\ tin- delic-uc.y of 
the fihre. Eor wool, fustic, i-amwood, and bichidmale of pola.sli 
an-among a lai'gc nunda-i- oi‘ siib-lauccs used to pi-odiicc black. 
There are also modes of produeing a beautiful bkn k for silks, 
and some other rahric.s, by pn-jiarutions of the aniline or coal-tar 
Jil’odiiet.s. 

Llaek pignicnl.s are mostly ]irodu(;ed by calcining or car¬ 
bonizing uidiiial subslauce.s. Tin- chief of these bom- ; but 
there are.i also used fur the ]iurpose horn, hoof, i\or\, bhuul, iVc. 
vVnolhe.i- class consists of earboTii/.ed Vi-getalib- sulistaiice.Sj .such 
as cork, bccchwood, vim- I w ig^s, sugar, resinous AAood, wine b-e.-;, 
J'niit stone.s, rici', dtc. ; coal lieated in closed lA-torL, and the soot, 
resulling from burning various kinds of fuel, may be added to 
tlie list of sub.stances. Some or otln-r of these agents, In-ali-d in 
vatious ways, yiidd the ^ligmeuts knoAvn in the arts as ivory 
black, lum]i black, liartshum black, Fninkfort blaik, and 
numerous other de.siguutions, a few of Ayhich !in.‘ proladily 
duplicate names for identical sidistaiices, Lamii black, the liasis 
of printers’ ink, the cheaper kinds of fndian ink, and most kinds 
of black paint used by house painters, i.s made on u laige scale 
by tlie process patented by Messrs. Iltlai'tiu and Orafioii ^brii-Jly 
descrilied in Lamp Black, E. C., vol. v. col. H(»). The canvas 
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bags there noticed are sometinu-s as many a.s eighty in nuudier, 
through the Avhole of Avliich the smoke passes in succession, 
•lejio.siting the coar.-e^t soot iu the earlic.st <4 the .serie.s, and thc 
fine-t iu the l.i't. A jieculiur modi- of burning coal-tar ua]iblha 
in closed cliauibers ]iro'liiec-. the soot from wliich the inteiusely 
black ink of Lank of Euglaiul iiob-s i.s made. 

LE.At.'K-DEATII (Ihisin iA.-i;, E. ('. Adi. vi. col. 433]. 

1>liA(5K IjETT l-'dt, in typogrii]ih\, llic nanu- given by English 
bibliogra])liers to llu- ty]»(- knoAvn on 1 In-(lontinent as (lutliic. 
From llie invi-ntion of printing till towaul.s the end of the 15lh 
ceutni-A I3lnrk iirltrr wa.s the typ-- ca eyvAAdiere (-mployed 
for ]irinting, lnit it varied cousideiMbly according to the country 
in Avliich it wais ]iroduced, the Italian being as remarkable for 
i-h*ganc.e. as l.lio (Jernian Avas foi- strength. Loman tyjie, was tir.st 
I n.sed for printing an edition of I'liny, published at Venice, in 
' 14(51), and «piickly made its Avay throughout Euidjie, so that hy 
' the begimmig of 1 he Iblli centui'y it hail disjilaced the native 
1 (lolhic ever\ wlier<-, with the exception of (h-rmuuy, Avhich has 
I retained this emniiroii.s and inconteiiieiit, ly]ie to the, pri-,sent 
;(l;i\. In Engl.md, long allei bl.ick letter Avas superseded by 
j (he lounaii character for all ordinary jiiirjioses, it a\ms lunployed 

: ffi- r.ilile.-^, h.ili(-.-., .Acts, of Ikirliaim-nl, royal ]ir(i(‘.lamalions, &c., 

: and still linger.-, a- a ve.><tigi- of ancient use, in various lega,l 
I ainl ollieial di-ed- and diKUiiiieut.s. 

j )5E.A(_‘K V(.).M ri', blood .-leied on liy the aciil contents of the 
i sloiiiaeli. A mat Led .-vniplom of Ihi- velbiw' J'ever |E. C. vol. iv. 

! eol. (;i|. ^ ^ 

j ]5EA('KIN(I. I'iii- lli[uid Ava.s in oimmon use among the 
I loiiiians,under lie- iiairn- of Alrniih’iiinin aiflnriinii. It probably 
1 eoiilaiued coppeia-, and w.i- deemed poisoiiou.s. Tlie modern 
1 liipiid wa lir.--( iidrodiiee'! into England from France in the 
I reign III’('luiile- 11., .‘iml got into gi-m-r.il use about tin'middle 
I of the last c(-nlnrA. The \aliie of the blacking noAV con.sumed 
in the United Kingdom ajipro.ic.he.-. (5l)(),(Ki0/. ; it is exjairted to 
tin- vahu- of more than bb.diKi/.. and i-> nniniilaetiired on a large 
scale by many well known hoii--es. Ivory bhiek is lla- basis of 
the i-o)oiir, ami the poli.sh i,-- dm- to such matters as gum-arabic, 
speiiii oil. oil of vdiiol, 1i-(-aele, lAe. Jiidia-riihhej- is emjiloycd in 
one. palt iil(-d aiticle. Strong vinegar, or sour beer, is u].s(» u.sod 
III lie- iiiaiinfai-1 me. Llaekiiig i,^ --old in two pi'iiicijial forms-. 

, a- Japiid blacking ami ]»a->ie blacking'. There is also a liipiid 
1 Id.e king kiioAVii a- nnhniinlii'; and a s]H;cial kind is used for 
j liarm.-^-. f-'or receipt- ri b-r to (\)oley’s ‘ ('yclopicdia.’ 
j r.LAlM, a 'Aiioiiy III for bli.-ler ; a, term much used in treatises 
on llu- pl.igm-. 

I LEANKl'iTS; I5L.\ N K ETI X( 5. A.s a dejiarlmcnt of the 
j woidJeii and wor.sled manul'acliin-, tin- di-tails of ])reparaLion 
j include tlu- n,-ii.d routim- id' eaiding, spinning, weaving, iSii'.; but 
the chief feature i-. the I'ormalioii of a .sofi, 'Woolly pile, Avliich is 
I greatly comliicive to the A\armth of the substance. This, it is 
I louml, is best obtaim-d by the ll-e (d'good limili.Aed Ll'itisll W'Ool, 
j |Mi,. e.s-iiig \(-rv little of the felling or fill ling iplidity belonging 
1 to tile line Saxony oi merino wool .'-iiitable lor broad cloth. In. 
I I'higlund. the head-ijuartei.s of tlie blanket Ir.ale are at Dewsbury 
I ill \ oiL bile, and M’ilney in Oxfoidsliin-, i-,-.})ecially the former; 
j in Scot land, ll.'iAvick ; in Wale,-. (Jl;iniorgan,shire ; and in Jre- 
! land, Killanii-y. Tlu- maiml.ictme i.s rapidly i-xh-mling. Tlie 
Loai'd ot 4'ra.de table.- include bhmki-ts, blanketing, and baize a.s 
one iti-m, and exliibil llu- I'ollowing (|Uaiitilics and values cx- 
]iorled in n-cciit years, after su]>ply ing the liunie demand ;— 

ISijS.vanls — .£.'532,021 

isiiii.7,i.80,.'.»i):i"(i:).i,-l09 

iS70.7,7’20,!t0: „ 721,082 

LEAST ENdlXE [Li.owim; AlActiiNK, K. C.k S.J. 

Lli.\ST ElMtNACE. Xunurous imjiroveiuents have been 
made, sim-e tlie juddieation of h'un.VACK I E. C, vol. iv. col. 25iJ)J 
and hm.N AI ani r.\rri UE [ E. C. Aud. iv. col. 5)741, 

.struclioii of blast, fnniace.s, and llic mariagemcnt ol the ]iroc(-.ssc.s 
carried on tberein. 

'I'here is a steadily increasing tmidency to laiild much larger 
furnaces than any^ of those i'luim-rly in i-xi.stence. The extent to 
which this i-nhirgemi-nt may lie prolitahly carried is engaging 
the alt.ention of the leading nien in the trade. For this pnrnose, 
the. results obtained in the newest furnaces are being tabulated 
and analysed, for ]iur])ose.s of comparison. At Cleveland, where 
tile iron manulucliire is Ix-irig (le\'elojjcd Avilli more rapidity than 
in any other part ol Creat- iiiitain, jiiucli has been done in this 
direction. Mr. 1. Lowthian Lell has gone extensively into the 
iimtier in a paper on ‘ The Cliemistiy of the Blast Furnace,’ read 
before the Clieinical Socii ty in 18(55), and in later papers. The 

X 
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Germans also, wliu attend eloseJy to tlie plnloso])hy of tlie opera¬ 
tions, arc inakin^^ aniiloi((»u.s j'esearclies. Scliecrcr, in eiuL-avonr- 
iu}^ to detenuiiie the [(Mnpeiatiire of a. Mast furnace, wlu-n in full 
action, divides Mh' lieif^lit into live zones or portions, wlu re live 
successive ju’ocesscs are Roin^' on. Siipposin^ the furnace* to he. 
ahoui Td) feet hi;.;li, he ealJs the ii]>pcnnost tlivi.'-iiun tin* iriir/iiliti/ 
zone, extending ahout twe lve feet down from the. nnaith, with 
a tempera I lire of ahout d(K>' (*. ; the next, the mhirtnrf t.ow, 17 
feet of height, with a teni])eriiture of JiKur to J20o’ C. ; the 
third, the rarhvn::i/i(j zone, t) feet, witli a temperature of l(»(Kr’ to 
1700'^ (' ; the fourth, the Jiisiinf z<tii(‘, (5 fe(“l, with a tenqu-ndiire 
of IBtK)'' G. ; and the liftli or lowe.^t, the cmnliKstinH zone, aiouiid 
the spot where the hlast is admitl(*d, havinL,^ a teiupeialarc f>f 
2000"'to 2650'’(). The. umde.s ill whi< h Ihe malerial.s are actetl 
tm, to inducti the sepaialion of the iron from iJjc other eom- 
poTienis of the ore, are tolerably well iiotila-d hy these desil.^ 
nations. 

As ihe furnaces .are huill td' a ^'rcaler liei;,dd. He re is an in¬ 
creased iiece.ssity foi‘ tlie adoption o|' Miilaide mean , for [ifiin” 
tile ore, fuel, and limesloiH to the mouth, w hieh i of eoiiiv^e m-ar 
the toji. ’'I'lie lafj^esl Mast f.irnaci> in e\i--1(iieo at a ivccnt 
period AVere at. llo.-e Ihiieaml Ferry Hill ^Vo)■Ks. in the toimlv 
(»f Durliaiii ; lliey W’cre J('.5 feet liipli hy 2s feel ill maximum ! 
rliameter, and had an internal ciqwicity for j:t00 ton.- of r.iw 
material. It is olivions that preat liflinp ioire i- iiece-.-,arv to 
mist'the material to such a heipld. < die imtliod, invented h\ 
Mr. John Gjers, and adopted at Cleveland, i.s to use a piieu- 
inalic hoist. Then' is a cyliieler three fei'l in diameter, 
with a cast-iron iiiston ; the materials, in hoxe.- or wappon--of 
convenient si/i' and sliapt', are pland on n pliitfonn which 
siirround.s Hie ev linder, ami Avhie.li i- su]»]'orled h\ wire lojie,. 
and nnllt'ys. When air is foiled into Ih*' e\ linder, ihe platform, 
Aveipliinpwith its load 5 or 6 tons, ii,M',*.and tin- material-' to 
the lexml of the liirnace mouth ; wlmn air is extracted, the plat- 
foTiii sinks. Ill two e.xistiiip e.\ample->. the lift if. in the on*' cas*- ' 
7r> feet, hiph and in the other feet, e.aeli .-erxinp two fiinun e.". i 
TIkuv art! also lioists of similar con.'^tnieiion, hut of smaller j 
(limeiisioiis, I'or the ealeininp kilm. ('le\elaiid i,-. now di.-^ I 
iinpniislied for the larpe si/** of il-^hla-l iuriiacc..; Iml llime i., 
sometimes a dilliculty in institiil in;; comjtaii-ons in this mallei'; 
for while one estimate, as in Hie instance at l{o,-e Dale and lu rry 
Jlill, relat.e,s t.o the numher of ions td' r.iu material capacity, 
others pive the c.ajiaciiy in c.iihic leet, ('lc\elaiid, in Hi*' latter 
mode of estimntinp, has risen to a magnitude <d 20,0oo cuhic 
feet of c,ii])acity in llie larv'e.st furnaces. 

The cheiiii.strv (d' the hlasl, furnace i; nfhnded, not merely hy 
the size in Jieipht and diaimder, hut al.-o hy the .shape. If a 
vertical section he taken, down the centre of tin* slructni'e, it i 
found that the itilerior ]iresc]j1s at le,isifort\ dilfeix-nt varietie-', 
illustrated hy furnaces imw e.xisliiip. 'file ,>ec1ion thn.s pre¬ 
sented in some cases pdve.-i Hie contour af ii nine-jdn, in others a 
skittle, in others a rollinp-liiii, in otliers a spindle, in others, a 
jar; while some differ little from tlie cylindiical hov«‘ (d' a 
cannon. All the con .struct ions hitherto adopted ha\i- heeii 
tentative ; hut. there is reason to hi-licvi- th.i.1 .-oim- one t,\ pe will 
eventually he found hetter Hum any of the otheiv—hein'r, at 
Icitst, in reference to the kind of lia l iisimlly einjdoyid in 
England ; for coal, iUiHiiacite, cedve, and charcoal all Juive their 
])eciiliari1ies in n'pard to furnace rcipiircment.'; ami it iiiav he 
that liie he.st sluipe for om* is md Hie best for the others. 'JIm'I'c 
is one furnaee, at. llheiiitz in 1 liiupary, in Avlikh woo*l i^, tlu‘ 
fuel ; lops of timber are. cut hy Jiuadiim rv into (rapincnts (d‘ 
certain avcrapi- sizt;; the frapmenls arc ke])t a year helore usinp, 
and arc tinally dried in ovens heated by wa*'te gases from tin- 
furnace. This is an examide in which the kind *d‘ fuel u-s tl 
depends on the ahundnnee of foj-est .-md the delicieucy of eoal. 
One element in all calculations ;ind experimont.s on this snhject 
is, not merely the consum])tiono] sidids thrown into tin* furnace, 
but the coiubiiRtion or ev<dutioii <d’ ('leineTitai-y .suh.-laiice.s—such 
.IB oxygen, hydropen, n it ropen, carbon—whether derived from the 
raw materials fir from the air thrown in in the form of hla*d. On 
the Continent, especially in llelpium .and Swi-thm, tlu-n* is als*) 
an ojiinion that some ])artic.ular si/e of pioers, into xvhich the 
raw materials should be hndveii liefoie heiiip iutrudiiced into the 
furnace, is likely to be prelerable to any other size, either larger 
or smaller; and experiments are being made to determine this 
mutter. In England, this j>ai‘t of the subject has occupied lixss 
attention. A machine known os Blake’s crusher is partially 
employed for the purpose in some of the works. 

'riif hot blast, too, IS undergoing cloie inquiry. Already it is 
vi^ed at the mnazing tempei.dure of 120fP or 1400' F, At the 


time when the articles already cited appuaired, the temper.ature 
of the hot blast was usually ahout 30(F F., xvitli excejitional 
trials at. 400 ’ to GOO ' ; hut it has since been found that economy 
ks ensured by the. ado])tion of a much higher temperature than 
thesi-. although the maximum limit has md. yd hemi ascertained. 
A furtJier economi.sing is ell'ected in some iiirmice.s by the use of 
('oAvpt’r’s regenerating liot-hlast stoves, by xvliich the waste gases 
from the toj»*if tlie. furnace are utilized in heating the air fur the 
blast, ’I'lie Avaste slag, also, Is being Avatclied Avitli more utten- 
lioii than in past years, in conneclioii Avith the furnace arrange¬ 
ments. In .some of the .Helgi.iii Avorks, the slag is run direct 
from the. bhist-funiace into pits, Avhere it is uUoAved idglit or 
nine days to cool ; it forms u kind of hard, com]>aet, crystalline, 
m(*tallie stone, Avhicli is squared ami used for huililing ami 
])aving. In .•'nadt ing Ijaunatite irfm ore for the Bes.s(*iner ])ro- 
ee.^s, there is a .‘-lag tliat turns to a. line white poAvder : this used 
to he regarded as a usehxss encumhrance ; but it is iiOAV found 
that, when mixed wilii sand and Avater, the white iiowder make.'i 
.1 ser\ ieeahlc U'-:eliil mortar ami cement, 

.Mr. .‘'^amuel.-.on, in a ]»a]>ei' read bidorethe lust itutioii of Gi\ il 
Fiigiiieers, in Alay !s7l, gave tlie resnils of working in st'ven 
hla.->l (uriiai'es <-reel*‘d hy liini in the GJeveland district at wide, 
intervals apart—two in bsr).!, three in and Iavo in 

1S7()-7I. ’J'hey.all sm<-ll lhe.s;inie kind of argillac<*ous inuistoiK*; 
A»'t the eoii.-'iimption o|' liiel in (lio,.;e nf tile middle ■jnriod i.< 
miiih less per Ion in iron made than in lliose of the lir.si period ; 
and .'•till mole .Hiikiindy so in thosi' of ].S7()-7I. ’fhe ((u.'inlily 
ha.-', in iact, le.-.-emd from Hie ]iTii]iorli(iii of 3G to 2(1. This 
valuable --'av iiig i? allribiiled by Mr. Saimielson to the great heat 
of ti'.e hla-l now Used, and t.o .several ini]iroA'ements of detail in 
the AVol'king of the lilTliaces. 

In I'-'H* Hieie w»!'«• 7.'> 1 bla.4 I'ui iiace;; in the. United King- 
<lom, of Avliich .52.'» wen* in )»la>l and 221) out of blast. The 
latlei coinprised i-ume iiiidi r n piiir. some heing su]iei'sed*‘d by 
otliei'.-i of beiiev eoii'-lI'lictioii, and some abandoned ill district,i 
Avhei'c the ii'iiii manufaetiiic has rela.lividy declined. 

Oliur new ieatiirir in this impoilant hraiicli ol‘ iiidu.siry Avill 
be found liotieed inidel llJON Ma Nl'l'.ACTrUU, E. (*. S. 

l’.|j.\STt N( 1. 'I’vvogreat iinjiroveirieiits in blasting have, been 

< Ifei te<l diiliiig Ihe l.isl 10 A eni's : - 

1. 'I'he .'ippUeation of magnetic, or frictional electricity to the 

< xplo.simi of ]toAvd< r. 

2. Tlie inti'oduetioii of c*»m])i'e.-!,sed giiii-coltoii. 

’J'lie great diliieull v in the Avav of ajqdying electricity siicce,. ;- 
fully to the e\plit.siun of blasting charges amsi' from the dillicul- 
j lie.s eoiirn'cled Avilli Hie Use of Hii' Voltaic liattery, no form of 
! hatleiyal jireseiit devised (and there have been many) pos.sc.ssi]ig 
the r» (piii'i'd ju'oiiei'ties. The liattory is expensive, apt to get 
out of order, ami refpiire.s .-onie .skill in its manageimuit ; Hm 
acid.- iiM'd render its traiis]»ort from ])lace to place (Lillicult. 
W'heii in good working or<l(‘r it soon, from tlie action of the acids 
oil the metal, ilestroys it.-elf. In addition to AAdiieh the. method 
ailopled for tiring the jioAvdcr Avith a voltaic battery is apt to 
lU't out ol <il‘tier. 

’The hat 1 1 rv best atkqib-d for liring charges of poAver is Grovi s’; 
this ballerv re(|nire."' to he taken to jmce.s, cleaned, and put up 
again at least ome in Iweha* hours. 

The Ju.se, or nielhod of actually liring Hie charge, i.s hy 
retarding the pa.s.sage of the eiirient, ami so conqadling it to 
; lie.'il a small hit of w ile. ’J’lie wile iisefl Jbr the pui'po.se, i.s voiy 
i line platinum wire, Avhicli is a had coiiduetor of electricity, ami 
; which hy getting fused cxjilode.s a small quantity of ])owder in 
' immediut** contact Avith it, and so lircs the c.harge.. Tlie wire. 

; ii.seil for this ]»uri>oso Aveighs about J-l)5 grains t.o the yard, ami 

-,k nf an inch long, it will he seen at, once that Avith such 
anaiigeineiits, uuh-s-, great care he exercise d, there must he con¬ 
stant «lauger of fail an•. 

Tlie great advantage, hoAvcver, of liring charges hy eleclricity, 
its .safein-ss ami economy, especially in suhmai iiie )jla.stitig, lias 
caused much attention to be imid to the subject. To the re¬ 
searches of Mr. Abel in this I'ountry, and (kdoiiel xaui Elmer in 
Austria, we OAVe the jire.scnl sinijde mcaiiB used. Mr. Abel has 
inveutiMl a. fuse AVliich coiisi.sts of 10 jiarls of .sul)-]*hoS])hite of 
copper, 45 parts of sub-sul])hid(‘ of cop])er, and J5 ])art,s of 
chlural.e of jiotass. This mixture, made into a paste AA’ith 
alcohol and dried, is a partial comluctor of electricity, and if 
placed between the points of tAvo Avires in connection with a 
battery, will become red liot, and fire poAvder in contact Avith 
it. Small fuses made of avoocI and containing this substance 
are now manufactured. 

To obviate the ditfaculties of dealing with the voltaic battery, 
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lliK'O Linds o! instruniciil, wliicli nro d«?flcriljecl in their relative 
urder of discovery and merit, are usetl. 

Mr. JJluidslDur'x Krjilodrr. —This iiistrumenl consists uf four 
jnnji'iiets, eacli coin]»osed of seven plates. (.)n the [>(»I<* <»f eaidi 
ina;j;net are fiAed two soft iron oars 1;^ inches lon}f and U 
inches in diameter, hound with lino iiisulated wire, and 
forinin^^ a Rt'.rioH of electro ma.unets, all in conlinuoua circuit, 
a soft iron armature is pivoted above each set of four idec.iro 
ma{,mets, a luindh: and coj^-wlieels move the armatures, wlii(-.h 
rotate very rapidly iu elose proximitv with the pole.s of the 
electro maj^uel. As these rotate tln^y open and elose the 
ma; 4 Uetic circuit diagonally, thus ijroducing a scries of altcrtiatc 
momeutary currents of iiiductiou ; and hy thi;; Jiicans a very- 
rapid siicci'ssion of ])owei-ful shoch ^ is given. The inslnimenl 
is enclosed in a wooden hov, and has terminals attached to it: 
one of these terminals is aitaelied to the niiv in coiiuectiou with 
the fuse, the othi:r to ail eai'Lh jdate (a spade driven into the 
ground will act just as well), and on the handle being turned, 
the cliarge is fired. Ten charges arranged in forked cireuit c.in 
he iired so rapidly (if in earth'' as to ]>e )»ractieall,\ sinmlta- 
tieous in elfect. Under water niily four <hai-ges can, liowevei, 
be so fired ; because the wliole eondiietoj- and all its braiiebes 
are cbargi-d at i-acli juilsation, and an* discliaiged siu'cessivi-ly 
llirougb the iliHeieiit Jiises. in water the cir<-uil i-i ajjaiu 
completeil Iiy the water retarning to its place. The gieale..t 
ilistaiice at which a. iintnlici-of clairges has heeii tired i- 
yards, hut single fuse-. haM* heim fire.-l .at tin-eu<l oi li'i> miles 
of tel(*gra]ih wire. 

Um? Khun'ii h'rirliniinl Mtfcliiiir. -'^lli^ machini' consist.of 
two ])lalea of I'lioiiile, I'ex'olving on sM]t|>i)ii^ of the same 
material, and ruhliin';'when turned round a-.-aiiist limr leather 
eM.-Iiidii'. The c eiishions ate eoateil with ania.lg.un. I’.elow 
till- ])lales of the inaeliiiu' i a box which couiaiii'- what i- 
tinned the eondem-er, hut which in nality is nothing nntri* 
th.an a i irm of Ijeyden jai', made of tin loll and india-ruhher, 
rolled n}i in a eUinder. (.)]ie surface oftlii> eondeii.-er i-; 
jdaced in eonlaci with the cushions, the otle-)- willi a steel j»oiiil, 
W'liich collects iJie electricity. When the apparalm is to he 
U.sed the handle is turned j-apidly. The pl;ites are ma<|e to 
ie\olve, and the condi-nser j-eei ive-. a charge ol electrieity of 
very high ten.-.Ion, which hy the ii e of a Mindl tiigger ariaiige- 
nieiit i. dia liarged along llie wires. Care must l»e taken in 
u.siijg the machine nnl to smviiarge the con<leie-er ; it loo great 
a. eliargi- isgi\i‘ii to it,tlie \iolent .strain on the in--nlaling, imlia- 
mhlier is liable to i'ii]iliii'e the siih,stance, and the coiiden-.er 
becomes useh -'s, preciselv as the glas.s ot a Li-y<len jai i-; 
broken. Tlii-machine ir, scry jiowerfiiL 

Thr IhpKinid F.i't'irir .Mfu'hiiu’ con.-iists of a Imrse-.dioe electro 
niagiii't of soft, iron lixed n])on a hox' in a vi-rtiial jio-ilioii, .-o 
that a, long hori/ontal .iriiiatiire may' he made to revolvi- lu'tweeii 
the, poles. 'This armature, svhieh is connected with a.sim]>le .set 
of nuiltiplyiijg wJieels, is ey liinlrical : the poles of the electro 
inagiiel hehig .sliajied so us to surround it elo.Mdy. 

It is hollow, and encloses a coil of insulated wire, and it may 
he made to revolve with great, raiiidity hclsvi‘cii the poles hy the 
working of a handle attached to the mulliplyiiig gear, 'flic 
starting ]ioiut iu the action tif this m.-i'-hiin- is the residual 
niaguelism which e.xists iu tin- soft, iron comjiosing the. hor.se- 
.slioe oj' till' eh'ctro magnet. When the armature i-- made to 
revolve lietweeii the pides of tin- latter, llii.s residual magueti.sm 
deve.lops an edectric current iu the wire coil which i.s enclosed 
in tlic revolving armatui-e. HMiis eurri'iif. is passed hy a com- 
mutatoi- to the wire coils which surround the limh-s of tin* 
liorse-shoe, the result being a great increase in the magueti.sm 
of the latter. Tin- con.seipieiil ell'ect. of this i.s the development 
of currents of increased ]io\vei- in the <-.oil of tin* revolving 
armature, wliich, ])as.siiig in lln-ir turn to the coils of thi; electro 
magnet, again iiicrea.se its magnetism ; and thus electric force is 
made to acciiinulah' contiunuii.sly'in the m.icliiue-w ith ai-aj»idily 
which is ohviuii.sly proportion.-xte, to the amount of manual foi-ce 
i!::])ei]ded ; a simple arrangement is aftaehed, hy which at the 
I'l-oper moment the wii-es communieatiiig w'itli the charge are 
thrown into circuit. 

Comparing these three machines, the last is iindouhtedly tlio 
ino.st etticient; it rerpiire.s no amalgam, is uiialfected hy damj*, 
and is easily worked. It xvill fir»‘ 1:1 charges in circuit, the 
frictional machine will lire hO, hut tliat number is rarely 
re(|uired. The frictional macliiue will sometimes tire charge.^ 
hy induction; this can never he done with the Dynamo 
machine. There is one difficulty, however, attending iffi 
management. The conducting wire ini^st he well insuhited- 


the frietidiial machine will lire charges through a leak of,* ; tin* 
Dyii.amo marhiiu* will fail through a leak of ,*. 

'I’he imjirovi-meiit in hlastiug prodm-ed hy the discoviuy of 
4‘oiuju-e.s.scd gun-cottoii will be found under the head (riiN- 
COTTON, E. C. S. 

BLEAGIUNG. The main features of this important branch 
ol textile manuiacture remain m-avly .is they were when Bleach- 
in*; |E. (*. yol. ii, col. J.ss| was piihlislied. Nothing has super- 
.seded ehloriiie, a.s the he.sl. groumUvork for bleacliiug-jiowder or 
hlcacliiiig-licpiid ; hut i;onstant, eiideavour.s an- being made to 
improvt' the suhurdiiiate jiroce.sses, or the appuratirs hy which 
they are earrii-d on. 

Tile singeing ]iroee.s.s, one of the first. a,i)]»lied to cottons, used 
to he etfected hy a I’ow of gas ji-ts ; }*ut now in juost hleach- 
w'ork.s copper phite.s he;iteil hy gas ale jireferred. The rapidity 
willi which the calico is dra.w'!i oveJ- the hot plate is made jiro- 
poilioiiale to the teiipieratiire of the jdate il.selt', and to the 
ih‘giee ol .singeing i<-<piired. Smne gooil.s are not singe.d at all ; 
.'■'onie are .singed on one side only ; some on both sides - according 
to the degree ill wlijcli, for the due ivLeiilion of the bleach and 
dy»--age]il.«, lh<‘ tilameiils on the ,siirfai‘e retpiii'»‘ to he removed, 
without .seondiiiig the e.loth it.self. For a sjiec.ial kind of line 
: good-., the lihre.s are nil olf hy a shearing-machine, without any 
i singein-. 'I’lie jinices-e-! after the .singeing are mo.stly w'ashiiig, 

' stcejiiiig, boiling, and drying, many times rejieated ; hut scarcely 
. any Iw" lileachet-s follow exai'tlv the same cour.se of proceeding, 

, either in the numhev ..r order of the |»rocess('s—a, Millie,ieiit jiroof 
I that ilu- trade i .-lill in a lentalive .‘-Lite. Tn the artic-le cited, a 
' routine of Iirocc.s.ie-. i- (h-'.nil)ed Mil'll as wii.-i nfteii followed about 
(he ye.ir I.M-t.S; niid a routine applicable to hsTl would ditfer 
, li-oiu it rather in tlie imiiiher .ind order id the processe.s than in 
their g.ciieral charaeler. Foiling, Noiiriiig, and washing, instead 
: ofca'-li Iteiii'-, nnee peilonned merely, ai-e so many times rejieated 
I a.s to .-.liow’ that the work inii-d he done by removing little by 
! little the iiunieroti.-- inijiurities. In the laieking, how'king, or 
I hoiling, jii.iiiv ii'-w kinds of ajijiaratiis have recently heen intro- 
; diiced : hill all have the jiiiipo-e id ajijtlyiiig some alkaline 
i liipno- in a hot ‘-late. (tm- iiinde of washing was formerly 
etiecleil h\ the old w a'-lling-.'-locks ; hill iiow more. Ireipieiitly 
I iheh W heels ;i!e l•;tlplo^ed, Some of wllirll all'So lafgl', ailil Work 
! with .-o lllliell liower. a.s It- re pill’e a Mljijily of Fi(),(«)() to 
g.dloiis of water pei‘ d 13 e.u h. ()lher kind.s of washing-macliiues, 

! With or without loHing .-ipiee/eiare irscd in great variety. The, 

\ soiiriieg, with dilute solution-, ol .-.iilphuric or other acids, gradu- 
.illy g.el,-, lid of the lime and one or two more, imjmrities. 'J'lie 
apjilication ol hleaeliiiig j»owder dis.solveil in water is really the 
i chief part of the pit ice-.-., Imt occiijiies a short time comi.»arL‘il 
i with tliat eon-aiijied in the \ailoiis cleau.-.ing jirocesses ; chloride 
' of lime i - the chemisl.s’ name lor it; hut. it, is more usually kuow'u 
at the bleach-Work.- as c/niy/o/,-, ami the .'ijiiilicalion as c/i.c/i/iV/:- 
j fill. 'I'lie ilr\ iiig-macliines are .siiltjeel to a.s many variations as 
the hoiling and wa-liing machines ; some of them now used will 
I dry loot! jiieciM ofialici. per day, pas.dng in turn over and under 
I nearly a do/eii .steam-heat,ed e\lniders. Then* are, however, 
.some kind.- of cotton texture which will not hear this heating on 
hoih sides; in such case.s they are drawn over oni; very large 
evlitnier only. 1 )rviiig-machines of the hydro-extractor form 
are also emjiloyed. There aie .some hleach-works in Avhich the 
jiiecf.s of calico are jias-ed through all the jirocesses in one con¬ 
tinuous piece, several hiiuih'etl yard.s in length. In a kind of coil 
or rojie, tlie calico travels on IVom one <h‘jia,rtment to anotlier, 
(lay afl<‘r lUn, until it has juissed tlirough the routine chosen. 
This routine max include sixteen or eighteen Rtage.s—hoiling, 
washing, .souring, boiling, washing, chemic.king, waHliing, boiling, 
washing, chemicking, .souring, wa.shing, squee/ing, drying. In 
.sui'h a c.a.se a-i this, the calict) is not cniled until it has Iweii 
singed. 

In the bleachiiig of linen, tin' processe.s are even more nunie 
rous than in the bleaching of cotton. Patents are, every year 
ol)t,aiiied for iuveiition.s having for their object a shortening of 
the aggregate time consumed, or a le.sseiiiug iu the mimlier of 
jn-oce.-^.-ies. These im|)rovemciits ari* so far succi's.sful as to 
encourage a coiilinuaiice of re.seurchi’s iu the same, tlirectiou. 
Linen lo.scs much more, of its weight than cotton during the 
pr(‘,]>nratory processes of bleaching, Bhowiiig that there are many 
more impurities to be reuioved. The. followniig is a routine of 
about twenty pri)ces.si*,s, now adopted in some ol the linen 
hleach-works in the Belfast and Coleiaitie districtsScouring iu 
a rulliiig-mill; stceiiing lor two or three days in water kept 
constantly warm ; boiling iu lime-water or an alkaline lev; 
washing; crofting, or exposure on the grass for a few days (the 
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boiling and crofting rt'pffited two or tlircc thnoH); fionring with 
sulphuric or muriatic acid; washing in strong .soa])-8\iilR ; boiling 
in ley ; washing and ('.rolling again ; clumncking with iJcachiiig 
liquid coiuhined with (iaibonato of ]mt.'i.s]i; wu-shing ; scouring 
in weak acid ; scalding in soap-Rudfl and potashdcy ; wa'<hing ; 
crofting; drvdng. 

Silk-ldoacliing lias in like manner iimhn’gonc recent iinju’ovo- 
nient, without, however, changing tln^ gericral character of the 
operations, Italian silk is hhiached in hanks, whicli are hung 
on sticks, and the sticks laid ac.ro.s-i the dye-vessels. Steeping, 
hoiliri^, and drying are the chief processes ; re({uiriiig more care 
than for cotton, owing to the tender nature of the material. 
As chlorine is the ival hle.icliiiig agent for cotton, so is Rnl](hur 
for silk, the .silk being exposed I'or siune hours to the action of 
sulphurous fuTiK'.s in a closed diamher. 

Wool requires a givat deal ol'scoui ing to ]ii ejiare it for hh‘:ieliitig, 
owing to the grease which so largely lm])reg]iates the lleeee. 
The chief hleacliing agent here, a^ in silk, is sulphur—soine- 
limc.s applied iu tJie form of fumes, at other times as a weak 
acid li<iuor, 

BLEACHING AND DYKING WCBES. WuvU of thi.s 
class Avere the subject of special legislation iu the yc-ar iMio and 
Huhse.quent years as legards the ('iiiploymeiil of wojn('n, oiing 
persons, and children ; hut hy an Ad ]ias.sed iu the session of 
1869—70 (ij.T & :U Vid. e. 62) tlie'-e sjiedal Aels are Avlndly 
repealed, and such works aj-e plac'd under lh<' ]>rovjsiou.s of tlu! 
Factoiy Act, 1867 (liO &, 111 Vid. c. lolO. subject to the modili- 
cations pnjvided by s. 4, and i.lie lii’-l schedule of the 313 & 34 
SHct. c. 62 lEArrouY Acts, K. ('. S. |. 

BLEAK ESSENCE, or ESSENCE D’OIM KNT, is the suh- 
staue.o which give.s the ch.'irai'leri''lic. ap])earance. to artilicial 
pearls. TJie hleak i.‘( a lish ahotil four niches long, caught iu 
the Sadne, Seine, Loin', Kliine, and other c.outiiieiilal rivei's; to 
tt smaller cxleut iu England. In (trder to obtain the. so-called 
essence, the scales of the li.sli are scrajM-d olf in water, and well 
Avashud. The resulting sediment iu the li<juid has a ))eculiar 
pearly lustre. The essence lias bi'eii used for more than two 
centuries in aiding to make imilalive pcarl.s. l.ong lidon that, 
glas-s beads AA’Pre coabsl /it \'enice with a kind of ]H arl coloured 
vanii.sh ; hut .Taquiii, a head-maker at I’ari.s, fouial that Idcak 
powder or .scah'-esseiice furuislied a much 1 m tier imilatiou. He 
made small he/ids of jdasler of juiris, jind coated llieiii Avith a 
mixture of easeiice, and isiiighc'S ; but afUu'AAards adopted the 
better plan of lining tbe inside of .ghiss he/ids with it. An 
expert gla.s.s-bloAver can make li\'e or si\ thousand little gl;t‘-s 
beads in a day, Tlie glass is sligbtl;\ tinted A\ilh blue. One 
drop of bleak-e.ss(*nce is taken n)» on the end of a tnhe, and 
blown into each bead, where it is sli;ik(‘ii until it diffiisc's itsell 
over the inner surface ; the inteiior cavity of the bead is tlieii 
lillod up AVilb AAdiite wa,\. As it takes 2o(i bleak to yield one 
ounce of .scales, and as these scales yield only :i (jinirler id' an 
ounce of poAA'di*r, no h'.ss than l(i,o(Hi lish ;ire reijuired to yield 
one pound weight of the jioAvder from Avliich the es.seiice i.s m:idc. 

B,IjEA11 eye, ii. chronic catarrhal /id'ec.tiou of the eyeliils, 
called also Lippitndo ( Eyk, Disk.a.sk.s (U', 1-b ('. S.]. 

BLEB, Ji huge A'esicle or blister of tin* cuticle. 

BLINDAGE (Temporary Casenuite.s). Tlie nec.essity of pro¬ 
tecting artillery mounted ui the ramj)arl.s of .-i fortress lias l»econie 
so impcratiA^e oAving to the desirnciive elfecl of rilled slielL that 
various kmd.sof blindage.s have been intriMlnced ; chief amongst 
these is that composed of rail w;iy ir((ns. A roAv of railway irons 
placed close, togetln'r, willi a 12 leet bearing, and covered Avilli 
eitlu'r fas(.*ines or timber and 4 teet ol' e.iiili, i.s shell ])roid’. 
Blindages of railway irons liave been also made to jirotect the 
exposed jiortions of masonry roiind /in embrasure ; in .such 
positions these r/iils act. Avell, and give very considerable ])ro- 
ti'dion. In constructing blindages, mils ])ossess niiiiiy goiMl 
cjnnlities, and are. farsnjierior to tinilier, Avblcli i.salwaNs li/ible 
to destruction from fire,. In forniing a blindage in a two-story 
building, the best method to adopt is to shore n]> the floor of the 
second story, /md fill it to a depth of .b or 0 fi'et Avitli earth. 
Very lair shelter can be thus obtained. 

BLOCKADE OF A FOETKESS is .a melhod of reducing 
a fortress Avithout an actiA’e attack. Wlien the att/icking force 
has determined to blockath', it drive.s into the pl.ace as many 
people as it can, with the aucav of encumbi'iiiig the g.aiTi.son as 
much as possible with useless inouth.s. Certain commanding 
positions are then selected round the fortress. These jiositions 
arc usually at cross roads, villages, or lianilets; thi'y ai-e 
strengthened by field works of various kinds, hy loopholing the 
houses, breaking up the roads, and placing obstacles of all sorts 


in tlie AA'ay. Tliesi' are lield by strong bodie.s of men ; clear 
e.oimnnnicatlons are made from one post to anotlie.r, so as to 
allow of the troops concentrating at any threatened })oiiit. 
Chuin.s ol' .sentrie.M and A cdettes are i>nshed as near the fortiv.s.s 
as its fire Avill admit, tlie.so AA'atcli the moA^eiiient of the garri.son, 
and convey information to the blockading force, hy .signals, 
arranged for eitlier day or night. Teli'grajili Al ices are u.sunlly 
laid (lowii from post to jiost, so that instant notice of any moAa'- 
iiienl on the part of the enemy can at once he circulate(l to all 
i tin.* Idoekadiiig force. A blockade i.s nsn/illy undeitaken AA’hen 
I tlie attacker i.s unable, to carry out a regular sii^ge. Tims the 
Duke of Wellington was innible tohe.siegc both Pampelnna and 
, .St. Seha;4i:iii. 4’he latter hi'ing on the s(;a, Avhere he re/juired a 
h/u'hoiir, he lu'.fiegcil and e/irried hy assault; the former he 
I hloc.kaded .and reiliii'eii by sl/irvation. 

! 'I’he Prnssi/in jirmy bloe.k/ided Metz in 1870, their circle of 
! operations heiiig ahoiit 2.") miles in circuinfeivnce ; after three 
months, the French, to the number of about 100,000, had to 
, c;ipitnla1i* from lamine. 

I’.'iris wa.s .similarly blockaded for ne/irli four months before 
any active siege opemtion.s began. Jjloc.k.ades are gmierally 
resorted [o if ilic g.-irrisoii be, a l/irge one,and it is knoAvn tbere 
I i.s little food in tbe Ibrtreis. 

I BLOCK-HOOKS, boidvs ])rinled fioiii Avooden blocks, on wliic.li 
I tli(‘ letters are ent in reliid’. Printing from blocks so curved was 
])r:i( tise<l in (’himi, <e7'l;iiiily /is e;iily as the lOth century of the 
Cbri.4i/iii eni; /uid .-.till eoiilimies to be jir/ictised there,/i]»])arently 
I Avilh little ch/inge in the ])roees,s. Jn Jhirope the earliest yiriiited 
' hooks were impressed from such blocks, nioA'(>ahle tyjies heiug 
of later invention |Pm,\TiN(;, !h C. vol. vi. col. 745j. But the 
n.se (d’ blocks lor mnllipIGn;.; impri'.ssi()iis of books, seems to 
h/ive been ;in indejiendenl ;i])|iiiu/itioii, /ind not derived from the 
(diinese as some h/ive su})])0sed ; eii'.'iMvi'd AVooden blocksli/iving 
been employed ill the preji/ir.ilion of playing cards, .and for 
]»iclori/il de.^igiis, long before being /qqdied to tbe mulli|)lie/ition 
of copies of boidv.s. 4’lie e/U'liest block-b(M)k known is the 
‘Bibliii P:mpernm,’yirinted in the early yi/irl of the irilliceutnry ; 
wh/it i.s believed to be tiu' lirst. edition is ])rint,ed on one .sidi! of 
the. leaf only [lbni,i.\ Baui'kiium, E. (.^ S.J Rarly bloc.k-book.s 
/ire now greatly prized, p/irtly owing to their (*\1reiiie rarity, hnl 
some of them are admir/ilde ,sj>e( iniens of the xylograpliic/irt. 

I 'Phe libi'iiry of the British JMiiseiim is K'ryrich in them. Jn the 
selection of printed boidvs exhiliiled to tin' ymblie, casi's 1. /ind II. 
are filled with exceedingl\ choice specimens of hlnck-books, in- 
c,lndin.g, jiniong others, tlie earlie.st known editions of the ‘ Biblia 
Piiiipernm,’ the 7\]HM';ily]ise, the Look of Canticles, the ‘Ars 
Moneiidi,' ‘ .ysMemorandi,’ ‘ S[M‘ciilinii Humanfc Salvatioiiis, 
!ind ‘ Mir,iliilia Ibnn/e.’ 

(.^olhebv, I'Jxrhi fol. IS.”’)!), titc,) 

|}L()()!), COLOUIHNG MATTEll, OK [H/KMAtin, E. C. S. |. 

BLOOilEUV, although imw /in obsolete term in England, is 
■ still ill use in .some comitiies as a mmie for a (’la,s.s of iron-works. 

, By tlie use of ]»nr(.‘, ore ami charcoal, iron AA’.as smelted at the 
; hlooinerie.s directJy from the ori', Avilhout any need for the 
I ca]('.iiiing.s .and llu\es u liicli arc iii'ces.sai'y Avhen inferior on* 
j is used. 

I BLOWING MAl’lllNE. Machinesforibrcingorexhaustiiigair 
are very (.‘xteiisively n.sed in the arts,and,g/uierally speaking,their 
J c.onstniction depends on tin* jtnstinrc and I'oliune of air to be de- 
! livered. Tim-, for example, tlie blast furnaces in which iron is 
, .smelled nsjuire a stijiply of HOOO or 10,01)0 cubic feet of air per 
I iiiiniiti.*, nnder/i pressure ofll or 4 11 is.jier square inch. IiitheBes- 
.‘'(■nier ]>roce.<s iron is decarbiiiizeil hy Mowing air through it, a 
j pre.ssnre of ahont Ihs. jier square inch hm'ng necessary for that 
I piirjtose. In cither of tlu'se ea.ses a cylinder and pi.ston alford the 
b(‘,st means of (ditaining t he requisite pressure. In re-melting iron 
in tlie enpohi, /ihoiit (KKK) enhic feet of air are required for a 22- 
inch cupola nmU'r a yiressiii'e of O’S Bi. j>er square incli, and for 
.smithy tires about. ITiO cubic feet of air to each hearth under a 
pressure of about 0-3 lb. pe.r square inch. For low pressures of 
idast, as in these ca.se.s a centritiigal bloAving machine, known as 
a fan, is the most ellicieiit. Lastly, for ymryioses of ventilation, 
and e.syiecially for the ventilation of colliery workings, a large- 
volume ol air must Im- Jorced in or AvithdraAvn under a very 
small difi’ereuce of jire.-sure, not exceeding generally that corre¬ 
sponding to a water column of 1 to inches. For this purpose 
a furnace draught i.** often used, hut iriecJianicul means of venti¬ 
lation are now very i-.ommonly adopted, on the ground that they 
are more economical than the furnace draught, and more directly 
under control. For ventilating purposes a great variety of ma¬ 
chines have been used, belloAvs or pumps, fans, rotary piunps, 
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-crow 171 full I iniiiul tlui stofim jet ninonj^st others. On the 
whole, the hiii iiiiu’ he sfiiil to Imve proved the best. | 

Viston Tilounng Machines^ or blast engines, consistf)f a cylindf'r 
and piston aetmiled by a steam-engine. 'Plu* jiir iKisst-s into one 
end of the cylinder tiirongli inlet valves of le.iither, india-ruh- 
her, or ine.taf, during the movement of the piston in one dire<*- 
t ion, and is lbrc('d out tljrongh similar outlet valves on its red urn. 
jr, as is usual, the. cylinder is double-acting, the air is di-livered 
from one en<l Avhile, filling the, other. In the. simi-le^t l»l.‘ist i 
engines the. steam cylinder and blowing cylinder an* j)lac.ed end 
to end in line, and the piston rod of the steam cylinder is pro¬ 
longed into tlie blowing cylinder, and altacbed U* the blowing ' 
j>iston. Generally, ill this case, then', is a tly-AvIual to control, 
the motion of the iiiston.s, as in ordinary .steam-engines ; hnt in , 
Ifirge bhnving engines, designed by Mr. Ibibert Wilson for Kirk- j 
less Hall, tbere, is no fly-wheel, the motion being eontrolh'd by 
the VJilvc, gear on the ('ornisli juineijile. Mon* commonly the , 
large.st Ida.st engine,sar(; beam engines, ivifli the blowing <-vlin<ler 
attached to tin* beam on the (i](piisile sidi* to the steam cylindiT. 
'riiey jif'e worked at a ])isti»ii sjteed of dOO to 500 I'et'l per minute, i 
At the higher of thesi* spi'cds, the inlet, air valvi-.s of the Idew- \ 
ing cylinder I’eqnin* to be liiilf llie area ef tlu']ii.slou, and tlie ; 
delivery valves l-7lb the jirea. of tin* jti-li.n. Air. Arcbibahl ' 
Sl.ite introduced, >onie years ago, smaller eiieiues th;ni tbo.se jtre- 
vieusly in usi-, run fit a piston speed ol ((.lo ti> 7.'»o feet ]>er 
minute. Iii.sic'ad of the ordinary leather flap valve'^, he u.sed 1 
iiudal slide vidves, worked, by tin- steam i ngine. Kugiues of tliis j 
kind have worked with mneb succe-s, lait, tis mighl bavi* been 
(‘Xpecteil, the very high s]»eed is not without its di.sadvant.age.-.. 
Tin* (‘conoiny resnlling from the sinallne.ss ol Jir.sl co.sl o) the 
ciigiiie is balanced by its greater near find tear. 

Jjet o be the. firi-a of bhiwing pi.dun in scpiare fi-et ; / the 
leiigtli of stroke ill feet. ; ii the nninber of siiig-|e slioke.s per 
mimile (Gvice the nunilier of r('\ oint ions for a double acting ! 
c_\ liuder). 'Hum the volniiie of air entering the cylindt'r peri 
minute under atmos])herii' ]n'^'.s^ul•e i-^ I'—// ft / cubii feet. Let 
/'be th<* {ilm(is|)heri<‘ ]iressure in lit,-, per stjiiare fnot (say 2l:.'o 
lbs.), ami J) the jtressure of the lilasl. 'riien, uegfleeting the 
small iiillueina- of clnnige of temperature, the volume of air 
(lelivei-ed ]ier minute under a, ]ire.--ure (if /' P/» llts. is 


head at the circumference fif tlie case, created hy Ihi.s rotation, 
cjiuses !i steady How of air from the central opening.s, through 
the fan and away hy tin* delivery pipe. For the greatest elli- 
ciency the blades of tlie fan niUBt be curvetl, like the vanes of 
the Ajipold pump, and curved blades liave also the advantage 
thiit they are more nni.seles.s than straight ones, because they 



permit the air to be more grjidually )mt in motion. The ceiitri- 
I'ngal fan is a Vi'vy sim])lt‘ and elliricnl, machine under suitable, 
comlilions, being best iid:ii>fi*d for delivering large (piantities of 
air nmler a pre.'.''nr<‘ not <-\c,<'eding O’S lb. ju-i’ .sijiiari' inch, eoni'- 
sponding to the pi’e^isuie of a water column ol’ 24 inches. For 
higher ]m‘Ssures the speeil of the fan become.^ too great fur 
endurance. Let d be the diameter of the revolving fan in 
inches, (,Mhe (|nantitv of air to be delivered in cubic, fei't per 
mimile, If tlie column (4‘ water correspomling to tlie jiressure at 
whicli the air is delivered jii inches. Then the fan will have a 
suitable diameter if we make 



Vl» 




The u.seful Avork done in inimping, the air will be, in liorses’ 
jiowev - 

11 = VI’hyp. log. '-p’’ ~ .TfiOOd 


And thegro.ss indicateil hoise.V j»oAvei‘ which inu.st bee.vj»en(h*d ill 
the steam cylinder Avill he where c is the etlieiency of the 

bla.st engine. 'J'his eHi<-ieiicy is I'rom 0-7 to ()\S in good eni;iin>s. 

At’roiinfi'.r, better knoAvn, ju-rliaps, as Stnu'^i’s ventilator. This 
is really u large jiiston mai'hine, of ]ieculiiir cun.strnclioi], for e.\- 
hansting air at a very small dilfereuce of pressure, ami is exten¬ 
sively used at collieries. The iii.-ton is a large, tub of iron, 12 
to 20 feet ill diameter, ami in shape like a gasometer. Jt rests 
in a AA'ell of Avater, in AA’hicli it is Avoiked uii and down lu an 
engine. As it lifts, tin' air enters it through inlet valves ; and 
as it descends, the, air is jnimped out through delivery valves. 
By casing over the single-acting aeroiueliT, Air. Struve made it 
double-acting, so as to juiinj) in the np-s1roke as well a.s in the 
down stroke. The speed at Avhich it is worked uji and doAAm is 
about 125 lineal feet jier niiiinte, the sij-oke being 5 to 10 feet. 
Two aerometers, 20 h-et diameter ami N feet .stroke, e.vhaust 
10,000 cubic feet of air ]u'r minute. The, useful hur.ses’ power 
expended in pniupiiig the air, using the same notation as before, 
is II = I p-4~33,0{)0, Avhere .}) is to be nnder.stood as the dilfereuce j 
of pressure on tin* inlet and outlet sid«-s, in Ihs. ])('r H«|uare foot. 
In mine ventilation that ditterence usually curre.-jiomls to a water 
column of 0*75 to 1-5 inche.s, or p varies I’rom 1 to 8 lbs. per sq. ft. 
The gross horses’ jiower to be expended is Il-f-e, wliere e appears 
to vary from *0 to ‘0 in mac]iine.s in good order. 

Centrifugal Fans are of the same construct ion as the e,ent,ri- 
fugal pump, and act on the. same principle. They consist of an 
iron ca.sing with circular openings at the centre, "and a delivery 
pipe from the circumference. In an annular .sp.'ice, hetAveen the 
central openings and the circumference, there i-evolvcs a fan of 
lour or more blades, which nearly fit the part of the caaing in 
which they move. The ai? entering the central mienings is put 
into rapid revolution hy the blades of the fan. Tlie centrifugal 


Ordinary hloAving fans an't) lu4H inches diameter, and are run 
at lodO to 2(M»d n-vobitioiis por minute. Tin-A'elocity of the 
tip-; of the fan bhules in fet l per minute must be iqipro.ximately, 
in suitable comlilions of AVid kiiig, 

V =■ c h 

where <'=:150() to 48<Mi. 1 leih'f the number of reA'oliitioiis ]ter 

niiimte is 


where k = 17,0(i(i to l,s,;i()(). 'The hoi>.s'pow'er reijuiivd to AA'ork 
the fan an-— 

11 ^ 

cnoo e 

The <'lliciencv <■ <»f fans was found, in e.xpeiirnents made at the 
Exhibition of l.s5!,tovarA from '14 to 'SI; but these experi¬ 
ments are mtt very satisfaetoiy, except as shoAving Imw Juav the 
etlieiency may l)e, whi*n the fan is not w’orking umliT suitable 
c.on<liti<*ns as to tin- quantify ami jire.s-uj'e of tlie blast. In well- 
J no portioned fans the etlieiency may he from O’fl to ()’7. 

Giiihars fan is a large fan Avilh straight inclined vanes of Avood, 
used f(*r ventilating mines. The air i.s delivered into a curAvd 
expanding chimney of masonry, and the chief peculiarity of tin* 
fail consists in an urrangemenl of shutters by Avhich the area of 
the delivery orifice can be varied, close to the tips of the blades. 
For the be.sl elfect it appears that we sliould make the iliametcr 
in inches _ 

d - 1*2 \/ 

where the, height of water pressure h is the difference of pres¬ 
sure at the inlet and outlet of the fan. These fans are usually 
34 to 30 feet diameter, and are run at 20 to 70 revolutions per 
minute, the speed for any gii'en pres.sure being the same as for 
common fans. The efficiency of these fans appears to vary from 
0'4 to 0*6, according to the speed and opening of regulator. 

Rotary Blowers. Many ingenious contrivances have been de- 
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vised on the same ])riucii)]es ns rotary Bteam-eu'^iiies for the pur¬ 
pose of hlo\vin^,^ Aiijongst Ihese may he mentioned Eahry’s, 
Verzy’fl, and LenioiJl<.'’s veniilutors, Gwynne’s gas-exhauster, and 
Roots’ hlowcr. They are less efficient than fans in those cases 
in which fans can he applied under suitahlo comlitions. 

Screw Ventilators. An archimedian screw revolving in a cylin¬ 
drical chamber, has been used by Motto for purposes of venti¬ 
lation in the Belgian miiiefl. 

The Steam Jet, The jet of steam issuing into the chimney of 
a locomotive ]>usheH hefeue it and draws along with it a Jajgo 
volume of air, and this has suggest cm 1 the us»? of steam jets as a 
means of ventilation, Its iiitnjductioii for this purpose is mainly 
due to Mr. Gurney, who employed it in the ventilation of the 
Houses of Parliament. For greatest edlicieiiey, the jet orifaM* 
may he one-eighth to one tpiarler of an inch diameter. The 
steam foinis a <*, 0110 , wliicli, with st(.‘am of or dU Ihs. pressure, 
is about 18 inches diameter, and this is the best size for the 
cylinder sunoiiuding the jet. The lengtlj of the e.yliiider should 
be eight times the diameter. If (me jet is insullieient a number 
of jets are used, not a single large one. Tlie steam jet is a use¬ 
ful auxiliary to the furnace ventilation in collieries, hut it in¬ 
volves th(i nse of a very large volume ol‘ steam, and tlier<-foiv of 
a gi’eat weight of coal in projiortioii to the qnantily of air ex¬ 
hausted, and is not sulliciently elli' ient to he used wlieie «»tljer 
means are available. 

The reader may consult Percy, ‘ Melnllurgy of Iron ami SttM-1 
Couit lull'd, ‘On Plowing Engines;’ (Wper, ‘ On Plowing Eii 
gines,’ Proceedings (jf Tnstitule of Mechanical Engineers, 185r) ; 
Pearce, ‘()nGuil>aVs Fan Yentihilor,’ Proceedings of South 
AVules Institute of Engineers, Ls(;7; Morin, ‘Etudes snr la 
Ventilation.’ 

PLOE DYES AND PIGMENTS. Indigo is the most 
valuable sotirce of blue dyes; hut oUters largely ciiijdoyed are 
Prussian blue, blue vitriol, verdigris, lart.ar, elirnmate of potash, 
&c, ; while for minor purposes, eldei herries, inidherries, ami l)il- 
herries are brought into requisilioji. '^rin* cohnir is uflen de¬ 
veloped gT'adually by a succession of ])roeesM;,-!, in winch many 
other sulistnnces are employed, choKeu acctirdiiig as the tint is 
to be deej) blue, light blue, green blius violet blue, or purple 
blue. Blues of exipiisite tint aie now also produced by aniline 
or coal-tar dyes. 

Blue ])iguients and paints are much more varied in origin than 
blue dyes and stains. Smalt, zallVe, carbonised vine stalks, 
copper fdiiigs, indigo, sulpliuret of nndybdemnn, carbonate of 
copper, ultramarine, and many other vegetable and iniiural 
substances .'in* treated in various ^vays foi' the [mod net ion of 
these', pigmenl.s. The names by w Id'-li tliey an; known in com¬ 
merce and the arts are very mmieroiis—indigo blue, Jlopfner’s 
blue, litmus, turnsole, cudbear, Tlienard’s blue, Prussian bine, 
eubalt—being liut a few^ of the many terms in n.se. The familiar 
stone-blue, used by lainidn'sses, is imepand Iroiii indigo and 
starcli or whiting. 

In the article. Pluk [K. (vol. ii. cul. six blue colouring 
substances are described, viz., Prii.-^siaii blue, indig'*, hbu: venliler, 
ultramarine, Tlieiiar'l’s Mue, and small ; se<' also (’oijai.t, Goe- 
TER, Tnuioo, and Ollier artich s in ):. (’. ; and Axiune, K S. 

JiLPE MANTLE, ojie ol tin' four imrsiiivant.s of the Eiiglisli 
College of Arms. [Heuai.d, E, C. vol. iv. col (itil.J 
POPPTN NET [Lack Manufactcuk, E. ('. S.j. 

BODY COLOURS. In water-colour painting [liginents mixed 
with white, so us to be. ojiaqui', are termed luKlii-nitmirf:. [Dis- 
Tmi’KU ; Tempeua ; Watkim' oun u Paintino, E. (l|. 

BOERS, the Dutch colonists of the, Ca])e of Good Ho])e,; so 
called from the Dutch word hoer, husbandman, farmer. 

BOG WOOD. Many (if till' trnnk.s (M trees found in Irish 
bogs ar(' brought into re([iiisitioji for ornainental purpos'xs, as 
tliey are Hiisce[)tilili' of receiving a beautiful [udish. At the 
various Industrial and Inlerual.ion.'il Exhibitions—especially 
tbo.se held in Dublin - line slabs of bog-oak, bog-yew, and bog- 
lir, have been shown, notably I'rom the estate of Lord Dillon ; 
while Scottish hog-wood has been illusli'uted by s]»eciinens of 
bog-fir, from the. Marqui.s of Preadalliaiie’s estate. 

POHNENBERGER’S ELECTROAIETEK [Electrometer, 
E. C. S.]. 

BOILER. In engineering language the term boiler is univer¬ 
sally applied to the vessels in which water is e\'^a|)orated under 
presmre for supjilyilig steam to steam enginiis, or lor other pur- 
]»(.)ses. Until lately such boilers have been made uluio.st exclu- 
sivedy of wrought iron, with this exception, that .some parts, such 
us the firebox of locomotives, are made of copper, ancf tlie tubes 
of tubular boilers are often of ^iluntz metal or bras-s. Puddled 


or Bessemer sle(d is now occasionally used in jdaci; of wrought 
iron, .'iml still more recently cast iron has been iiitroduccl in 
form.s which .secure, so far as strength is concerned, an equality 
with wi-ought iron. 

Cast iron boilers c.onsist of ranges of vertical or horizontal 
j)ipe.s, of simill diameter, in wliich the water and steam are con¬ 
tained, ami tlicydifl'er from ordinary boilers in having less capa¬ 
cious steam and water space, in the form introduced by Messrs. 
Howard, of Bedford, they have [moved quite successful as fixed 
boilers on land, bnt tlu'ir use is yet comparatively restricted. A 
boiler consists es.seiitially of a furnace or furnaces in which the 
fuel is burned; the bottom of the furnace is the grate, and con- 
f^ists of a serie.s of lii'cliars of cast or wrought iron, with spacc-s 
bct.wecn for the admi.ssion of .'ur. The space below the grate is 
the ash-\>it. Geiicrallv furnace teniiiiiates at a bridge, u low 
iiie-biick wall witli a [las^age fur the gases above it ; the con- 
Iraclioii of the area ol [lussage way at the bridge facilitates tlie 
mixing and <'.onibusti(m of the furnace gases. After passing the 
bridge, the hot ])i'o(lucl.s of combustion traverse a series of lines 
t.)!’ tubes, ill xvliich they are l.iroiight into contact with the nn'tal 
surfac(*s of the boiler, and their heat is abstracted. The surface 
of metal of the boiler in contact with the hot furnace gases on 
one side, and witli the water in the boiler on the other, is called 
llie hnding surface. Surface in contact with the furnace gas 011 
one hide and willi steam on the other is called su;^jer-he.atiiig siii- 
face. From the fliK'S the [iroducls of combustion pass to the 
cliimiii'V or liiiiiiel. 

The more oidinaiy form.s of boiler may be. divided into fixed 
land boilers; locomotive and portable engine boilers; and ma¬ 
rine, boilers. Fixat land hinUrs are usiialiy cylindrical wrought 
iron vei-sels, either iuteriuilly or externally fired. The, HinqdesL 
boiler of all is the jduiii cylindrical lioiler, with S[)lierical ends, 
hnown coinmoiily as the egg-endeil boiler, ‘fhe furnace is nn- 
deinealb one cik!, construclcl of brickwoi’k, and a flue or [las- 
.s.igc way, surrounding the hoiku' up to the water le^'eJ, I'ondncts 
the liiriiace gases ovei' tJie surJuce of the boiler, fo tlie chiniiiey 
at. the (liber end. Tile Fn'iicli engineers liave largely used a 
soiiiewbat similar e.\ternally fired boiler, consisting of tlirei! 
wrought iron cylindrical vessels, one largi'T than, and placiMl 
above, the other two. 'J'he furnace is at one end, beneatli tlie 
lower tubes, and the brickwork lines are so constructed that tlie 
furnace gases [luss luideriieuth the lower tubes to the other end of 
tlie boiler, return undenieath tln^ upper tuhe, and again traverse 
the length of the boiler along the snh.'S of the upiiertiihe. The 
objce.tiou to these exlernully IIi'mI boilers is, th.at llie incrustation 
from imjmre water collects immediately ovf'r the hottest part of 
the funiaee, and the furiuice plates are therefon' more likely to 
be overheated than in inleriially iired boileis. These plates are 
also ill a eondilioii of ti.nision Iroiu the steam pressure, so that 
any weakening of tin* [dates from overheating is liable to result 
in the explosion of the boiler, 'file most common form of land 
boiler in this coiiiitiy is tlie single or double tlued t.’ornishboiler. 
'I'liis consists of a cylindrical vessel containing the steam and 
water, with (.me or two cylindrical wrought iron fines passing 
through it, from end to end, beneath the water surface. The fur¬ 
naces are [daced in thi'.se ilnc.s, and the fuj'iiaee ga.sos, after [Hiss¬ 
ing tliroiigh tbeiii, circulate imderueath the boiliT in lliieuS con¬ 
st I'licted of hrickwork. Such boilers vary from 4 feet 0 inches 
diameter and J(! feet long to 8 feet diamcR'r and 30 feet long. 
With ordinary worknianslii]) the [dates slionhl not be less than 
5-l(5tli.s of an inch tliii k, or more than 7-Hitlis of an inch thick. 
Tin* Hues are luandly 3-«thri of an iiicli thick, and the flat ends 
lialf an inch thick. Thi' ]>ressurc of steam w.liich can be carried 
di pends on the diameter and IhickiK'.s ol' [dales, as will be de¬ 
scribed [n'eseiilly. 'riibular boilm's are used for land pur[ioses 
wJiere sinica is restricted. jAteoinotirn boiler.'^ are nhvays tubular, 
tlie lubes being horizontal. The boiler consists of a rectangular 
box at one end, of ccqqier, knoAvn as the internal firebox, .sur¬ 
rounded liy a casing knowm as the ext ernal firebox. Tlie internal 
firebox contains tJie grate .and furmme, and the space between the 
fireboxes forms part of the steam and waiti'i* space. The external 
firehox is continued by a (’yliiidiical shell, within which are, con¬ 
tained a great numlier of lubes l| to iiiclie.s dimneter, of 
brass, through which the furnace gases pass to the smoke box, 
which terminates the boiler at the other end. The peculiarity 
of the locomotive boiler i.s, that a much more intense and active 
combustion is obtained, by the action of the steam blast in tho 
chimney, than is po.«sibIe in boilers in which the draught is pro¬ 
duced by the action of the chimney alone. Portable engine 
boPers are similar in construction to locomotive boilers, but are 
made of iron tlu'oughout. Marim boilers are generally tubulur 
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boilers, .‘»o arranged as to economise as far as possible apace and 
weight. Jn external form they are, roughly speaking, I’cctangular 
boxes. The furnaces are in flues at the bottom pail, there being 
sometimes five or more fumaoes in each boiler. The furnace 
gases pass from the Hues into an upright rectangulai* combustion 
chamber, siuTounded l)y wat(‘r, at th<^ back oi“ the boiler, and 
thence return towards tile I'ront of the boiler through honzontal 
brass or iron t ubes. These debouch into tin* smoke box at the 
front of the. boiler, from rvhich an uptake leads through the steam 
s]iace. to tlu‘. ftinue.l. Such a boilei- as this, with GO wjuare feet 
of grate surface, will 0 (!cu]>y a lloor space of about 12 feet by t) 
feet, and will be 12 feet in height. Tin* shell plates and furmicc 
plates are made three-eighths to 7-lGths of an inch thic.k ; the 
i)!)ttom plates, 7-lGfhs of an inch ; the. tube, ]>l:iles, r>-8ths of Jin 
inc.h; and the ujitake jilates, half an iuc.h. The flat portions an* 
stayed. The tubes are 2 to 11 inches diameter. With these pro- 
j.mdons the. boih*r may be worked at 2o to 30 lbs. ]»ressure, but 
for higher ])re,3sure, tlui rectaugulai- form is objectiona)>le. Jn 
some shi])s of war, the nei'essily of keeping the nuu-hinerv b(*low 
the water level ])reventstheado](lioii of the ordinary high marine 
lioiler. Thensomeari'angemeiithas tobe adopted in which thetnbe.s 
are placed on the same level us the. furnaces. In the American 
marine, boilers ale exlc‘nsi\cly used with vei-tieal tulx's ; the 
Avater being within the tuhes, and the furnace gases .surrounding 
them. The.se iv(thr-tv!ii. hoilern were introduce*! many ye.ar.s ago 
in the English navy by Lord Dnndonabl. They bavi* a slight 
advantage over the. ordinary boiler in evaporative ellicieiicy. 
owing to tin* betb r civenlalion of tlu* water, but if a tube burst.', 
it cannot be repaired Avilhont draAving the tin's. WIk'U, as is 
noAV coniinon, higjier ])n‘ssnres are retpiiivd than 30 lbs. jier 
stpiare inch in nmrine boilers, the i»*( t:ingtdar sliajte must be 
abandoned, and the shell made cvJindrical. So altered, theboiler 
is more bulky, but .safei', than tin* ordinary boiler. Jtoilers of 
this kind an* sometimes as much as 12 or b^ feet in dijimeter, 
with shell idali's three-<junrters to seven-eightlis of an inch thick, 
double riveted. 

Kruimruinr J'ourr of Fad, 'I'he eA’ajioraliw poAv<-r of fuel is 
uieasmeil most eou\eiiieiitly for the jaiiposes of the engineer by 
the ipiantity of Avater which would be eonv(‘rte<l into sieam 
from and at 212^ J-alii'. One pound of Avater thus converted 
into steam reijnires 9GG British tliennal units of heat. The fob 
loAving tabb* givi*-; the n'laliAe evaporativ** ])OAver of <lillerenl 
fuels, suiiposing that all the beat <levelo]»etl by con)bii.-.tion i.-. 
I'luployed in evaporating Avater :— 

rminib of wal* r evapoiMted 
Iroin !iii(l at 212" l»y one 
pound of fuel* 


Carbon. bl 

llydrogi'ii. G4 

(Hiarcoal luid coke. . . . . 12 to 11 

Coal.13.V to IG 

Peat (dry). "it) 

Wood (dry). 7 


ing ea.sy generation of steam and good circulation of the. Avater, 
.and in i»reventing or the mixing of parlicle.s of Avater 

AAuth the steam in consecpience of the violence of the ebullition. 
The two most irnjiorlant dimensions to be attended to in design¬ 
ing a boiler are, lioAvever, the. area ol‘ the grate .surface and the 
area of the healing surface. The. area of grate surface required 
depemds sinqdy on the amount of coal to be consumed and the 
energy of the draught. Tlie. folloAviug table show's the ordinary 
rat(!S of c,oml)Ustion in different circumstances :— 

Lb.s. of coal burnt 
per sq. ft, of grate 
])cr hour. 

Ordin.ary fixed land boilers . . . lo to 1.5 

Marine boilers.1,5 „ 2,5 

J.OiomoliA’es (forced dranghl) . . .40 „ 120 

The amount of healing snrface, required is depemleiit ou tlie 
amount of Avatm-to be, evajxjrated, and on the degree of efficiency 
desired in the boiler. The larger the heating surface, for a given 
evajMuation, the greater the qiiaiitily of waiter w'hich AA'ill he 
evaporated by the comhustion of a given Aveight of coal. The. 
only gi'iieral means of determining the ratio of lie.'iting surface to 
the quuiitil.v of AA'aler I'A'aporaled, for a, givim cJlicieucy of the 
boiler, is that ]m»])o.sed by Professor llankine. His formula can 
hardly be considered as »pub* unobjectionable, because it mHke.s 
no distim.tiou belAveen diree.t aiul indirect, heating surface. Pro¬ 
bably one-third of all the heat generated in the. furnaces jiasses 
Ihnmgh tin* surfaces expo.-cd to din'ct radial ion from the huriiing 
fuel, and it is well kiioAvii that the eiliriency of locomotive and 
marine boilers largely depends on their having ade.ipiate. firebox 
snrface. Still, l‘rofes.'or Rankine’s foiunula is very useful, and 
gives results very reliable in ordinary circumstances. Let c be, 
the uniiiher of jKauidsof Avater evaporated by one pound of coal. 
E, tJie total beat of evajtoralioji of the coal given in the table 
aliove. Then the healing snrface Sin sipiare feet for each pound 
of Avatei evaporated Iroiu aiid at 212'’ i.s, for boiler.s with chim- 
m*V ilraughl, 
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Foi’ awr.igc good 

coal E^ 

3.', 11).^. Then Piofessor Ihinkino’s 

formula gives tin 

folIi'Aving 

results :— 



1: 

S 

PomulR of 

PouiJils of water 
cvapor.itcil per 
poimil of coal. 

Effieieiicy 

of 

boiler. 

Ib'fiting Riirfaeo 
per pound of 
water evaporated 
per hour, in sq. ft. 

Avater ovaiiorated 
l)i*r sq. ft. of 
licating Burfaee 
per iiova*. 

(5 

•41 

•078 

12-75 

7 

•51 

■093 

10-75 

8 

•59 

•114 

8-75 

51 

•GG 

•148 

G-75 

10 

•74 

■210 

4-75 


Of the AA'liole heat ilius liheraled in the combustion of i'uel a 
]iart only, A'arying from a Jialf to three-qnaiter.s^ is actually 
absorbed by the Avater in oriliiiary boilens. The reniaiiuler is 
lost by radiat-ion, o]’ pa.sse..s uAvay liy the, chimney. | 

In any given boiler the quantity of Avatcr actually converted 
into .steam is less than that AvljicJi would be evajiorated fi-oin jiiid 
at 212“ in the ratio of the total heat of evapoiation from and at 
212®, to iLo total heat of eva]»oratif)n from the actual tenqiera- 
ture of the feed water siqiplied to the boiler, and at. the actual 
temperature of the, steam. Let i be* the teuqteratm’e of tire feed 
and T the temperature of the steam. Then the total heat of 
evaporation per pound of Avatc*!* in units of evaj>oration i.s— 

H = |906 -f (212—t) + *3(1’—212) I -f- 0G6, 

if the boiler has such au effleieuc.y that n lb.s, of water AA'ould be 
evaporated at and from 212’, it will only cva])or.ite n-—H from 
the temperature t at the temperature T. Au ordinary boiler 
may be considered to be working well if 8 lbs, of water are 
evaporated per pound of fuel, and very well if 9 lbs. of water are 
evMorated. 

Proportiom of Boilers. Ordinary boilers have a capacity of 12 
to 20 times the quantity of water evaporated per hour. Tubular 
boilers for murine purposes 6 to 6 times the volume of water 
used per hour. In locomotive engines the capacity is still 
smalh^r. A good capacity in the boiler is advantageous in secur- 


In aA'crage practice Iroin 3 to .5 lb.s, of water jier hour are. 
eA'ai>orated per squ.are foot of heating surface, in ordinary land 
buih-rs; in nuirine lH»ih'r.s, I to .5 Ihs. ; in locomotive boilers, 7 
to 9 lb.s. 


In ordinary practice it is u.sua 
ing surface to the grate surliu i.*, 
mo.st usual ratios:— 


Ordinary land boilers . 

„ usually . 
Marine boilers 

„ u-sually . 
Locomotive. boih.‘r.s 


simply to ])ro])ortion the heat- 
The folloAving table show.s the 

Kq. ft. of total lieutiug 
surfiico i»t'r sq. ft. of 

gl-iltu SUVlllf'O. 

15 to 30 

20 „ 25 

18 „ 3G 

21 „ 28 

50 „ 80 


Sfremith of Boilers. A cylindrical boiler shell with the steam 
pre.ssuTV. acting from AA'ithin outward.s is in simple tension. Let 
p be the excess of steam pres-sure above the jne.ssure of the 
Jttmosphere in pounds per square inch ; i(, the diameter of the 
boiler in inche.s; t, the thickness of the boiler platc.s in inches ; 
then the ten-sion acting circumferentially in the boiler plates is, 
per squaw* inch of section of the plates, 


S 


Pi 

2t 


For safety, s should not exceed about one-sixth of the break¬ 
ing tension, and, allowing for the we.akening at the joints, we 
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may take s = 4700 lbs. for single riveted wrouglit-iroii plates, 
and 6000 lbs. for double riveted wrougbt-iron plates. For steel 
plates one-half more than for wrou'dit iron. Inserting tiiese 
vjdues in the formula above, the thickness of plates for any 
given pres.su rii of steam and diameter of boiler may be deter¬ 
mined. Wlien the steam [pressure acts on a cylindrical flue or 
tube from without inwards it tends to collapse the flue. The 
strength of such flues has been determined by .Sir W. Fairbaini. 
Let l>e the collap.sing pre.ssure in pounds jwu- scpiure inch ; 
L the leTigth of the flue in feet.; !i tlu? diameter of the flue in 
inches; 1i the thickness of tlie flue in inches; then— 

p « 806,300 X j;-j 3 nearly 
or more accurately, 

Log. 2> “ l-526.'i + 2-19 log. 100 h ~ log (L D), 

The influence of the length on the strength (»f flues wa.s 
first discovered by Sir W. Faiibairn, and allords an explanation 
of many disastrous explosions. He has shown that by riveting 
strong angle-iron rings round the flues we may so streugtheii 
the flue, that the leiigtli L to he taken in the. above I'ommla is 
the length from ring to ring, iii.stead of tlie whole length of the 
flue; the parts of tlie flue Ixjtweeii each jiair of rings teiidiug to 
collapse independent!}'. Tlii.s is important, bceau.se the flue, 
tubes cannot be made more lliuii in. to thick without 
danger of overheating. All parts of boilers not cylindrical or 
spherical in form require, to be Bui)])urte(l by stay-bolts ]xt.ssing 
from side to side of the boiler, and tlireclly resi.stiug the bursting 
pres.sure. In marine lioilers llu'se slays are spac(?d 1(5 inches to 
20 iiicbes apart. In the flat suifaces of loeomotives they are 

to r> inches apart. Let I Iks the distance apart of the stays in 
inches; (i the nett sectional area of the stay in s<iuure inches ; 
p the steam pressure in jxjuikIs jier s([uare iricii ; the area 
of boiler shell BU])ported by the stay is /* square incbe.s, and the 
area of the stay should bo' 

Ili! 

where c may be taken at 0400 for llu' wrought iron stays of 
marine boil em. The stays of lucuiuntives are usually | inch 
diameter, and may be of iron or copper, 

AppRUflufU's of JloiU'rif. The niaiihole is au itj>erture about l.'i 
inches by lb inches, closed l>y a lid for gaining access to the 
interior of the boiler for cleaning or {‘xaminatioii. In land 
boilers the manhole slioiild be forimul by a strong c.'i.stiiig, riveted 
to the boiler, with a fac.ed surface to receive the lid. Tlie Idow- 
off cock is at the IxiLtoiii of tlie boiler, and .serv»*s for emptying 
the boiler when necossarv. MiidOiules are small orifices with 
screwed lids, for cleaning purposes. The sialimeut collector is 
usually an open ])an iieai' the surface of tlm water in which the 
water is comparatively still. In this pan, the sediment c.huriud 
up by the ebullition collects, and can be drawn off from time to 
time. A feed pump or a (Jifl'ard’s injector i.s re([uircd to force 
into the boiler a supply of water to replace that ahstracte-d by 
evaporation. On the june leading from the feed upmmtuK to 
theboiler must be placed a cock or valve, by which the supply 
of feed water can be riigiilated, and a back pressure vah e to 
prevent the return of the boiler ^^'ater towards the pump, shouhl 
the pump by any accident get out of order. Oauge cocks and 
glass gaugo.s are arrangements by wliicb the level of the ■water in 
the boiler is ascertained. A float, opening a steam wlii.stle when 
the water falls so as to endanger the boiler, is sometimes added 
as an additional precaution. Safety valves are valves opening 
outwards, wliicli are loaded by weights or springs to the highest 
working ijressure of the boiler. 1 f the pj es.sure of the steam 
rises above that limit, they t)])en and relieve the boiler. They 
should have an area of about of the gi’ate area. Pres.sure 
gauges of various construction are used on (svery boiler to indi¬ 
cate the actual steam pres.sure at any moiueiii. A damper i.s 
fitted, either to the frojit of the ashpit or in the llue.s, to regulate 
the supply of air, and con8e(juently the rate of comhustiou. The 
vacuum valve is a valve acting inwards, which opems when the 
boiler cools and the steam condenses, and admits air. It pre¬ 
vents the crushing of the boiler by the atmosoheric pressure, 
when a vacuum is formed within it by the conaensation of the 
steam. Apparatus for admitting air through the sides of the 
firebox, benind the bridge, or tlirough the furnace door, is fitted 
to boilers burning some descriptions of coal. Such an arrange¬ 
ment is necessary in all locomotives burning coal, and is now 
often fitted in other boUers. . 


Moving grates, on to which the fuel falls from a hopper, and is 


to get out of order prevents their general use. A very important 
invention due to Mr. (.Vampton is now under trial. In his plans, 
cotil is reduced to ])owde.r, or to very small pieces, and is fed 
continuously into the furnace by a fan, burning almost in- 
slantly. This invention promises to effect mechanical stoking 
in a much more perfect way than the older jdans, with the ad¬ 
vantage; that cheap bi'oken or slack coal cjin be burned us 
e-lfectively a.s dearer qiuilitie.s, AvLicli i-s not po-ssible in an oidi- 
nary furnace. 

J*erluq»s the mo.st complete and accurate experiments ever 
made, on boiler.H wiin; those curried out by a committee of the 
Industrial Society of Mulliauseii. The results on four boilers are 
given ill the following table ;— 

I. H. III. IV. 

Katio of hcatin;'.surface lo frnito Hurfarc . . 40 73 57 21 

Water evaporatos from 40“ I', at ."00^^ I’, per l'..o >- /> ha 

pound of coal.. Jl ^ ^’’7 

Pounds of water evaporaled per siiuare foot j i o o i e i .4 c 

ofheatinjjBurfaeopcrliour.f] 

(!oal burnt j)er hour, in lbs. per square font H , - , ,, , „ 

offcrato. . 


The foiivtb of tliest; builers w'us of ovdinai’y, the others of 
special c,oii.slruclion. 

Vrei'cution (f Sinolr. Tlie prevention of snioki; i.s (le.sirab]e, 
Avhether legally enforced or not, for smoke is simply unburiied, 
.and ihereloie wa.sted fuel. But absence of smoke, doe.s not 
neee.s.siirily prove that llu; l‘m4 is perfectly ImnieJ, for in some 
})lans for smoke ]»revention carbonic oxide is produced and passes 
away nnburned, which is u more insidious and dangerous source 
of wusle than smoke itself, in laml boilers, there, is no great 
dilliciilty in jnevenliiig smoke, if two conditions are com])lied 
with,—am])le boiler j)o\ver, so llnit the furnaces arc not forced, 
and ain])l(‘ draught to secure, ])crf(!(;t combustion. Smoke jire- 
vention ihqiends mainly on the Rup])ly of an adequate amount of 
air ami tlu* projier mixing of the air with the furnace gases, 
v^hile they are at a temperature sufficiently high to ensure their 
combu.dinii. M’liis is best see.ured, iu cases wliere the fuel re- 
ipiirtts more air than e.an eiiti r by (lie grate, by ]H'ovidiiig aper¬ 
tures for the admi.s.sion of air through the dead plate amd through 
the furnace door, or behind the bridge al. the end of the grate. 
Wlieii (he milural draught is iiisullicieiit to cause the proper 
mixing of the ga.ses in tie* furnace, artiiicial means, such as the 
steam j'ets invented by Mr. Clarke, may be employed. Man}' 
.sjieciul forms of furnace liave been constructed with a view of 
Iniruiiig inferior coal witliont smoke. J'ew of them are, free 
fi'om pi'iuaieal objection.s. One of tlie best, because it interfeiTs 
least with the, ordinary operations of stoking, is that, of Mr. 
Wilson. Mr. Wilson’s furnace, is entirely on(.si(le, the boiler, the 
coal being thrown into a hopper lined with firebrick, from which 
it desc,e,n(ls along a stee])ly inclined dead plate, and ultimately 
falls on the grate, lii tliis funuice tlie coal is gradually coked, 
the gaseous jirodiicts ^lassing tiiiougli and over the hotter parts 
of the lii’c. This furnace is practically smokeless, with very 
inferior coal. Mr. Duncan, of Liverjiool, works two boilers in 
conjunction, the whole of the gaseous products of the one last 
stoked being passed tlirough the furnace of the other, Which is 
then huruing clear. 

AWd Watcr-heuier. When the furnace gases escape into the 
chimney, at a temperature of 500° or more, which is not unusual, 
a sort of additional boiler, termed a feed water heater, is some¬ 
times placed in the Hues, between the boiler and the cliimney, 
through wliich the feed water for the supply of the boiler is 
passt'd. 8ucli feed Avater beaters are rarely of mucli use, because 
their temperature is so luw, that soot i.s depo.sited on their sur¬ 
faces, and once covered with soot, very little heat passes into 
them. Experiments at Miilhauseii showed that with a feed water 
heater, with heating surface equal to that of the boiler itself, the 
heat absorbed by the heater was only 4 to 16 per cent, of that 
absorbed by the boiler. Mr. Green, of Wakefield, many years 
ago discovered the cause of the inefficiency of these heaters, and 
applied a remedy. He constructs the heater, or as he terms it, 
the fud mnomiser, of a great number of vertical cast-iron pipes, 
on each of which there is a scraper, maintained in slow motion 
up and down the pipe, whenever the engine is at work. These 
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scrapers remove tJie soot deposited, and keep the surfaces in 
proper condition to absorb the heat. With the furnace gases 
leaving the boiler at 400® to 600® F., the feed water may be 
heatea to 225® in this apparati:^ and the temperature of the 
waste gasses reduced to SSO®. To produce this eliect, 10 to 15 
square feet of surface in the economiser are required, for each 
cubic foot of water passed through per hour. The saving of fuel 
effected is from 17 to 20 per cent. 

Horses^ power of boilers. The only satisHictory way of determin¬ 
ing the horse-power of a boiler is as follows :—(Vlculate from 
the data above the weight of steam tlie boiler is lilted to evapo¬ 
rate per hour. Next, calculate the weight of steam which the 
engine to he supplied by the boiler requires, per indicated borse- 
ower per hour. The former I’e-^ult diviiled by tlu*. latter, will 
e the horses’ power of the boiler when HU}»])lying an engijie 
working at the given })re8sure and rate of e.\'pansion. As the 
quantity of steam reciuired by engines ibr developing a given 
power is extremely variable, it is ('vident that very dillereiit 
sized boilers are required, in diffeTeut cases. In practice it is 
usual to assign a given amount of heating surface for each indi¬ 
cated horse-power, the amount of healing .surfacci required j 
being dependent on the efficiency of the engine, and tin; degree 
of efficiency desired in the boiler. The following table sluavs the 
ordinaiy practice :— I 

Square IVel. of lifting 1 
surface per imlicateil I 
h<)rsc-po\v«'r. | 

Ordinary land boilers . . 5 to 10 

Marine tioimrs ... . 3 „ 5 

Traction engine boilers . 3 „ 5 

Incnislation in boilrrs, Boilers aiv liable to incrustation 
from the deposit of the salts lamtuineil in the feed water. Of 
these the carlxuiute and sulphate of lime are those which form 
the hareVst and most djuigerous iui’nistatioii. In marine boilers 
the incrustation is partially prevented by blowing out into the 
sea a ]iroportiou ot the watei*. Ordinary sea-water contains 

1- 32nd part by weight of saline matter, ami by coiislantly blow¬ 
ing off, St) us to ])reveiit the water in the boiler having more than 

2- 32nds to 3-32nds by weight of saline matter, iucrustration to 
any serious extent can be prevented. 11', however, the muriiie- 
boiler is worked at pressure above 3()lhs. jier stpiare inch, blow¬ 
ing off does not prevent inei'ii4ati(tii. Tlie soliihility of sulphate 
ol’ lime, whieli is contained in sca-wat.er, isdejiendeiil on the teju- 
]ieratui‘e, and at ])ressnres of steam above 30 lbs. iiejirly .all the 
sulphate of lime is dtqiosiied, whatever the density of the water. 
High-pressure marine engines art* now always jirovided with 
surface condensers, so that the cnntleiised steam can he returned 
to the boilers. It lias not auswertttl in practit;e to work maruie- 
boilers with coiidensetl water alone, because when this has been 
done the corrosion of the boilers has been excessive. It appeal’s 
necessary for the protection of the boiler tt) have a thin itellicle 
t>f scale on the iron i)la1es. To st'c.ure, this, murine ht)ik‘rfl are 
now generally fed i)artlv with ctmtlensed steam, ])artly with sea¬ 
water : the density of the water in the boiler being inaiutuined 
at about that of sea-water. V’arious chemical plans have been 
proposed for preventing iiicnistation. Soda ash has been u.sed 
with success, but the impurities it contains attack after a time 
the boilpr-i)lates. Sal ammoniac has been pT()])osed for prevent¬ 
ing carbonate of lime incrustation. For waters containing 20 to 
30 grains of suh-carbonute of lime, per gallon, Dr. (dark’sproce.sa 
has been used with success. This coiisL^its in adding milk of lime 
to the water to convert the soluble bi-earbonate, into the insolu¬ 
ble carbonate, which may then he (iltered out, Isdoiv the water 
is used. M. Couste has proposed to heat the water to a high 
temperature before it is used in the boih’r. 

Hoiler Explosions result from the excess of tlu; steam pressure 
above the resisting powers of the hoiler. ’riiis may happen fram 
the closing of the outlets to the steam, ami the gradual rising of 
the steam pressure, but more frequently it is due, either to the 
deterioration of the strength of the hoiler by corrosion or by 
overheating, or to the original malformation of the boiler, or to 
both causes combined. 

BOILING OF LIQUIDS. Under this head [E. C. vol, ii. 
col. 2461, as well as under that of Ebulution [E. C. vol. iii. 
col. 743J, the more important physical and chemical phenomena 
of this subject are enumerated. Further research has served to 
correct some cf the statements usually made in text books, and 
also to explain certain phenomena which befora were obscure. 
Thus, it is commonly stated that Gay Lussac was the first to 
notice that water, under the same pressure, has a different 
boiling point in a glass vessel to what it has in a metal one; 
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while to Donny is attributed the observation that water, de¬ 
prived of air, may have its boiling point considerably raised 
These and seyeral other points have been examined by Mr. 
Tomlinson, historically ami experimentally, and his results, 
which we proj^ose hrielly to notice, are recoraed in two papers, 
tho first of which is entitled * Historical Notes on some Pheno¬ 
mena connected with the Boiling of Liquids,’ contained in the 
‘ Philosophical Magazine ’ for March, 1869 ; while the second 
jMjper ‘ On the Action ot Solid Nuclei, in Liberating Vapour 
from Boiling Liquids,’ is in the ‘Proceedings of the Royal 
Society ’ for 1869. 

Our si)ace does not allow us to take up all the points brought 
forward in the historical paper ; hut it is curious to notice that 
a number of rcq)uted modem discoveries are the property of 
o.arlier inquirers. Thus, Achard, of Berlin, as early as 1785, 
j published in the ‘ Berlin Memoirs ’ an account of some experi- 
j meiits to justify the conclusion that the temperature of hoiliug 
water, in vessels of silver, brass, porcelain, earthenware, glass, 
Ac., is different nmler the same atmospheric pressure, although 
the vessels be heate<l in the same maunerin a sand bath. Achard 
also showed that insoluble substances, added to boiling water, 
lowt!rcd the boiling point, .an observation which has also been 
chiimed for (Jay Lnssac. Thus, one drachm of iron filings 
low('re<l Ihe thermometer ten tenths of a degree, Reaumur, or 

lOas Acliard Avrites it; while the second drachm had no 
further effect; copper I'llings produced a depression of — 8 ; tin 
filings — 13 ; limestone in ])owder — 13 ; the same in a lump 
— 3 ; and so on. Achard dues not pretend to offer any satisfac¬ 
tory explanation of these results, but he distinctly claims the 
nieiit OT having originated them. 

'Pile jdiysieist avIto first insisted on the necessity of air being 
u’esont in order to the boiling of A\\at(n’, Avas J)e Luc, who pub- 
ished researches on tlie subject in 1772, in 1780, and again in 
1803. He says, “L(.‘ plu'nomene do lYJnillition est produit par 
des billies d’air qiie la chalenr degage dii liqniile. . . Quand 
on a ])r(‘alableiuent purge I'eaii dt; tout I’air qu’elle contenoit, 
:lle no ]■ ’ ^ Ik "ir ; el la raison on est quo lea A’apeurs ne 

pouvent niier «pi' de.s .surfaces libres. Les bulles d’air qui 
ie rasse 11 )blent dans )ii sein, y jiroduisent des solutions de 
jioiiliiiuitc, c'est-ii-dii , ces surfaces libres necessaires ; mais 
piaiid IVau <;sL purgee d’air, les A'apeurs no ^jeuvent sc former 
pi’iV .sa surface exterieuiv.’’ De Lin; shoAVs that by carefully 

pelling air iVi aler he Avas able to raise it to 234^° F. 
Avithout boiling. De Luc also seems to have been acquainted 
AA'ith the spheroidal state described under Ebullition [E. C, 
vol. iii. col. 743). 

In 1812, and again in 1817, Gay Lussac noticed the influence 
of the vessel on the boiling point, and the effect of roughnesses, 
or of rough bodies, in facilitating the escape of vapour. He also 
referred the jumping or kicking of the vessel (soubresauts as the 
French call them, I'rom the Spanish sobre " upon,” and the 
French .saai “a leap” or “jump”) to sudden bursts of steam, 
whereby the liquid Ls thrown out, and the vessel itself raised, 
.although he <loes not explain hoAV ; Avhereas if some pieces of 
platinum wire be put into the liquid, the boiling becomes easy. 

Dr. Bostock, in 1825, showed that solids, such as bits of quill, 
feather, cedar-wood, wire, pounded glass, &c., had considerable 
influence in liberating vauour and loAvcring the boiling point of 
ether. These variuu.s bodies wei-e 8uj)poscd to act by carrying 
doAAm air, and as soon as this Avas discharged they ceased to act. 

It apj)eaTs then from these and various other researches, that 
the opinion of physicists was (1.) That liquids boil with diffi¬ 
culty, or produce, only siiddoii flaslies of steam, ns soon as the air 
Avliich had been dissolved in them is expedit'd by beat ; (2.) 
That those licjuids that have, the weakest affinity for air, such oa 
Hillphnric acid, alcohol, ether, 1*5:0., boil with the greatest diffi¬ 
culty ; (3.) That the adhesion of the liquid to the vessel, and 
the, mutual cohesion of its oAvn molecules, cause the liquid to 
boil in bunsts, and produce soubresJiuts ; (4.) That the action of 
solid substances in lib(;rating vapour, and preventing soubre¬ 
sauts, is by cairying down air. 

Mr. Tomlinson’s experiments are adverse to these conclusions; 
but before he could work with any definite purpose he felt it 
necessary to form a clear conception of the physical structure of 
a boiling liquid, and having already investigated the action of 
nuclei in liberating gas or salt from supersaturated gaseous or 
Bfldine solutions, and observing similar phenomena with resect 
to boiling liquids, he arrived at the conclusion that a l^iiid at 
or near the boiling point is a supersaturated solution of its own 
vapour, constituted like soda Avater, selzer water, champagne, 
and solutions of some soluble gases. 
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Tlus definition being admitted, the behaviour of solid sub- 
stanees in liberating vapour on some occasions, and remaining 
iOACtive on others, oecomes clear. If the solid be chemically 
olean, the solution of vapour will adhere to it as a whole, and 
there will be no liberation of vapour. If, on the contrary, the 
solid be unclean, the adhesion between the vapour and the solid 
may remain the same as before (dace gas or vapour or salt wiU 
adhere to oily or fatty bodies, and water will not), while the 
adhesion between the liquid and the solid will be more or less 
diminished, according to the nature of the iranurity, and tlmt of 
the liquid operated on; and hence there will be a soiwnntion of 
vapour. 

IBiit not only is it necessary to distinguisli bodies as cliemi- 
caUy clean or unclean, but also ns porous and compact. The 
same force by which one volume of cnarconl absoibs 98 volumes 
of ammoniacal gas, enables charcoal and some other porous bodies, 
when present in a boiling liquid, to separate vu])our from it, and 
thus to act as most efficient nuclei. 

It has long been the practice in distilling liquids to introduee 
into the retort, or still, bits of wire, sharp-pointed or rough 
fragments of platinum or of glass, portions of sand, bits of paper, 
Ac., as “promoters of vaporization but,it has been found tliat 
after a time, more or less short, depending on the nature of the 
liquid, these bodies cease to act, not because they have discharged 
all the air tliat they carried down, but because they have become 
chemically clean. When first introduced, they act as vapour- 
giving surfaces ; but when made clean by the aetioii of the liquid, 
they enlarge the adhesion surtaces and thus increase the resist¬ 
ance to be overcome. There is no advantage in making tlie 
nuclei sharp-pointed or rough ; only, in the latter case, imcleau 
vapour-giving substances are, apt to'lodge in the rough lines, or 
between the teeth, and so far n file or other rough body may be 
of advantage. Metal filings are also liable to collect dust and 
specks of dirt, which act as nuclei. Sand also acts for a time in 
liberating vapour ; but as siliceous matter is readily cleansed by 
the action of boiling water and of other boiling liquids, it often 
aggravates the evil. If sand he purposely cleaned by niean.s of 
sulphuric acid and much rinsing, aricl a little of this lie added to 
water boiling in a clean llask, the vapour accumulates by ad¬ 
hesion to the clean surfaces so much as to give the boiling an 
explosive chuincter, and even to cause, the ilask to be prtijected 
from the ring of the retort-stand. Tlie action of the liquid on 
the inner surface of the retort, or still, is generally to make it 
clean, and so promote adhesion and dangerous jumping ebulli¬ 
tion. The mechanic.al action which produces a souhivsuut is 
thus explained by Mr. Tomlinson :—“ The burst, of vapour 
follows an upward motion along the line of least resistance, 
which, so far from raising the vessel, has a precisely contrary 
effect. It produces an eijual reaction in a downward direclion, 
tending to force the vessel further into the ring of the retort- 
stand or other support, and it is the rcliound from this that 
causes the vessel to rise. If proof Ik* recpuK-il of the truth of 
this explanation, it can easily be siqiplied by suspending, by 
means of an india-rubber line or a hit of elastic, a tube con¬ 
taining crystals of sodic sulphate and a very little water. If the 
flame of a spirit lamp he ai)})lied to the bottom of the tube, the 

S rstals soon fuse and throw down a portion of the anhydrous 
t, which is highly favourable to the production of souhres-auls. 
If the tube be suspended against an upright surface with a 
mark opposite the mouth, it will be seen that every burst of 
steam is accompanied by a violent downward jerk.’’ 

The phenomena of boiling liquids are conveniently studied 
by operating on those which liave low boiling points, such as 
alcohol, ether, wood-spirit, carbonic disulphide, &c. The tube 
containing one ol' these, liquids can he placed in a water bath, 
consisting of a six or eight-ounce German llask, with the small 
flame of a spirit lamp underneath, so as to maintain the water 
at any required temperature. In this way a tube containing 
carbonic disulphide, lor example, can be easily raised to near the 
boilinip point. If the surface of the liquid be touched with the 
end of a brass wire violent ebullition sets in, and ceases os soon 
as the wire is removed. In such a case no air could have been 
carried down, since the surface only was touclied, and the boiling 
lasted onlv while the solid was in contact with such surface. A 
cylindrical cage of fine wire gauze, made chemically clean, was 
lowered into ether, at or near the boiling point, and although 
this mass of air w'as thus surrounded by tne hot liquid no vapour 
W'as liberated, whereas a small pellet of writing paper thrown in 
caused the liquid to boil up luriouBly, the mper being much 
agitated, when suddenly it sank inactive, ana ^ vapour-riving 
action ceased. It had m fact become chemically clean, A we 


or a thermometer bulb exposed to the air and then placed in one 
of these liquids produces a brisk boiling action; but as soon as 
it becomes chemically clean, all action ceases. A piece of slate 
or flint liberates vapour abundantly; but if split open the fresh 
surfaces are inactive, because they are chemically clean. It was 
long supposed that rough bodies favoured the escape of gas or 
vapour uetter than smooth ones; but if a rat’s-tail file, for ex¬ 
ample, be made clean, by scrubbing it in a solution of caustic 
alkali, and holding it in'the flame of a spirit lamp, it will be 
perfectly Inactive. If in this condition it be simply drawn 
through the hand, its activity is restored. 

In all these cases the presence of air and ^ases seems to form 
no necessary condition in tlie boiling of liquids. Cold water, for 
example, dissolves only obth of its volume of nitrogen, and j^th 
of its volume of oxygen, and these small quantities are still 
further reduced during the heating of the liquid. The raising of 
the boiling point dejicnds rather on the action of the liquid on 
the side-s of the ve.s8el, which becomes chemically clean thereby, 
and adhesion has the eflect of raising the boiling point. But 
‘he mode of heating the liquid has considerable influence in this 
•espect. 

Ill Bostock’s experiments, etlnu* in a matrass over a spirit 
lamp boiled at IJ2'’ F., but in a test tube in a hot-water 
bath at 150“ and even 175“ It is obvious that when the vessel 
is placed over a flame, the lower part being more strongly 
lieateJ, geiieriite.s active convective currents, the effect of which 
is to loosen the cohesion of the particles and so allow vapour to 
form more easily. When the water once begins to assume the 
clastic form, it iloes so from the overheated pai't of the vessel in 
(•.ontact with the flame. In a clean glass vessel containing dis- 
dUed water over a spirit lamp, no air-bubbles collect on the sides 
or on the surface of a clean thermometer. They appear on the 
bottom surface only, playing about and disappeanng upwards 
nitil the water is about iCO°. At about 180“ small steam- 
)ubble8 arc given off from the bottom with a crackling noise ; 
,hey rise rapidly, expand, and are absorbed before I'eaching the- 
Riiriace. Meanwhile the convective currents are active, and 
when t he bubbles reach the surface the whole column is broken 
Lip, cohesion is overcome, and the boiling point remains tolerably 
steady. If the surface be covered with oil, this during the 
boiling is constantly opening and shutting and enclosing air, 
which escapes to the siiiince in the form of bubbles. The steam- 
bubbles 01 much larger size may bo constantly soon rising 
through the oil, and fishing domi these air-bubbles, thus ac¬ 
counting for tlie small quantities of air whicli have been found in 
liquids after long boiling. 

»Sach is the process of boiling in a vessel heated by a flame 
from below. When, however, all tliat part of the vessel (such 
as a te.st-tube) that coutums the liquid is put into a hot-liquid 
bath, the whole column is equably heated, or nearly so, and there 
being no convective currents, cohesion is diminished by expan¬ 
sion, not by convection. The effect of this simultaneous heating 
is that vapour doe.s not fonn at one part in preference to another, 
except at the surface, but the whole column of liquid goes on ex¬ 
panding under an increasing temperature until, becoming more 
iiid more supersaturated with its own vapour, the increased and 
ncreasing elastic force, suddenly overcoming pressure, cohesion, 
and adhesion, produces a burst of vapour accompanied by a fall 
'll temperature. Or if, before this disruption takes place, the 
mrface be touched with a nucleus, vapour is separated, and the 
/apour-giviiig action excited. 

If, however, the vessel containing the liquid be not chemically 
clean, if there be minute specks and points in the glass (as is 
often the case) all but invisible to the naked eye, and these be 
lorouH or not chemically clean, vapour will stream from them 
xong before the temperutime of dismption is attained, and there 
will be no disruption at all. It is fortunate that the retorts and 
other vessels in which liquids arc boiled, that have a powerful 
action in cleaning glass, contain numerous specks of carbon or 
oxide of iron, which coming up to the surface act os powerful 
nuclei, and prevent dangerous soubresauts to whicli the vessels 
would otherwise be liable. 

The various bodies put into retorts, &c., as promoters of 
vaporization are liable to the defect that ^ey themselves become 
.lean, and their nuclear action ceases. Porous bodies are not 
iable to this objection. A bit of charcoal or of coke will con¬ 
tinue to liberate 'Vapour with untiring activity for any length of 
time, rendering the ooiliug soft and easy and pieventjng soubie- 
3auts. The best charcoal for the purpose is that made £com 
cocoa-nut ^ell. It is v^ dense, and occupies the lower part of 
the vessel containing liquids even a little heavier than water. 
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Even a bundle of glass capillajy tubes, a piece of pumice or of 
meerschaum, will afford a good and permanent nucleus, 

The compaiative value or porous bodies may be ascertained by 
seeing how much vapour they liberate under similar conditions. 
For example, a glftHg dask with a wide neck was filled about one> 
third with istiued water, it was boiled over a gas-burner, rapidly 
weighed and replaced over the burner. After boiling twenty 
minutes it was weighed again. The flask was once more filled 
to the original quantity and some bits of coke were added; it was 
boiled and weigmed as befoi’e, the gas flame remaining unaltered 
all the time. 

Rmdta ,—Water boiled away in the first trial (water only) 095 
gi'ains, in the second trial (with c()k<i) 1130 grains. 

Ratio of products as 100 :113-6. 

Ill a similar e.xperiment in a still, first with water only, 262 
grains ; with common wood charcoal, 334 grains. 

Ratio of results as 100 : 127-4. 

Methylated spirit with a fixed boiling point of 171° F. The 
distillate in live minutes was 244 grains. 20 grains of box-wood 
and cocoa-nut shell charcioal were added, when the distillate in 
five niinutes weighed 325 grains, or as 100 : 133-2. With a 
similar weight of pumice the results were as 100 : 121‘7 ; with 
meerschaum, as 100 : 112 ; with coke, as 100 : 107'46. 

The useful application of nuclei was discussed at the Society of 
Arts on the evening of the 7th April, 18G9, when Mr. Tomlinson 
read a paper ‘ On the theory of Boiling in connection with some 
jn-ocesses in the Useful Arts.’ This paper is printed in the 
Society’s Journal, * 

BOiS DUltOI. This is the name given by M. Latry to a 
curious inatej-ial for ornamental manufacturea, introduced in 
France', and first shown in England at the International Exhi¬ 
bition of 1862. It is hardened wood, or rather agglomerated 
sawdust. Finely powdered sawtlust of fancy woods, such us 
rosewood, mahogany, (d)ony, pollard-oak, ma])le, &c., is mixed 
W’ith bullock’s blood, formed into a still' paste or dough, and 
pressed into moulds or dies. The paste is smooth enough to 
take good impressions, and the casts are susceptible of receiving 
a line polish. Medallions, and various ornamental articles, arc 
prcKluced in this w^ay, 

BOLLANDISTS, the successors of John Bollaiidu.siii the vast 
task of comjnling the ‘Acta yaiictoruin.’ Undt'r Boiin.\NDU.s, 
John, K C., Biog. Div., vol. i. col. 762, an account is given of 
the origin and progress of tills great work till its suspension in 
1794, shoilly after the publication of the 53r(l volume. Some 
years back the Jesuits formed a new Bolliuidist Association for 
the purpose of continuing the work, and, aided by grants from the 
Belgian government, they have jjublislied eight additional 
volumes, or to vol. 61 (xii. Octoher 27-29). 

BOLOGNA PHIAL [Prince Rupert’s Drops, E. C. S.J. 

BOLTON ITE, a yelUnvish or grey-coloured variety of ohvin, 
found at Bolton, in Massachusetts, disseminated tlu-ough lime¬ 
stone. S. Q. 3-008 to 3-21. Hardness 6-0. 

BOLTS AND NUTS. The manufacture of these simple 
articles w'as formerly merely one variety of smith’s work, fol¬ 
lowed by the application of some kind of scre-w-cutting operation 
to the interior of the nuts and to the exterior of certain kinds of 
bolls; but now machinery, of an elaborate kind, i.s employed 
to produce the immense supplies required by machinists, mill¬ 
wrights, bridge builders, iron steamboat builders, &c. The 
Patent Nut and Bolt Company, Birmingham, make 500 tons 
of these articles per week. In making screw-nuts, pig-iron, 
puddled and rolled, is re-heated in a reverberatory furnace, and 
Drought to the state of rods of the proper thickness and contour. 
A r(m is placed red-hot in a macnine, which cuts off a piece, 
forces it mto a die-box, and punches it on both sides into the 
required fonn, somewhat in the same way as a coin or medal is 
struck. The die-box is semare, hexagonal, or octagonal, according 
to the shape intended to oe given to the nut The hole in the 
centre of the nut is made at the same time.. The nuts made by 
such a machine are harder, stronger, smoother, more regular, 
and with the hole more truly central, than those made by hand. 
One machine will make from 50 to 80 nuts per miimte, from a 
quarter of on inch to three inches diameter. Bolts, spikes, and 
rivets are shaped each by a single blow, in a machine of a 
different construction. Those of them which have an oxtc^l 
screw-thread pass through a screw-cutting machine. New 
machines, of an effective kind for these purposes, have been 

S tented and introduced by Messrs. Smith end Coventry, of 
anchester; and others were patented by Messrs. Postlethwaite, 
in 1869. A very complete series of machines hoe been brought 
into operation by Messrs. Shai^ and Stewart, of Manchester, 
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comprising a screw-cutting machine, a chamfering and facing 
machine, a shaping and heading machine ; one set of dies will 
shape 14,000 seven-eighth inch bolts without being re-cut, the 
cuttii^ edges only being faced twice on a grindstone ; and one 
machine can cut the screws of 90 bolts per hour, inches of 
screw-thread to a | inch bolt, 

BOMBARDMENT may be defined as a method of reducing 
a fortress through the sufferings of the inhabitants of the town 
witliin the works. 

In a well-constructed fortification the military are nearly 
secure within bomb-proof buildings; the inhabitants alone suffer. 
Such a mode of attack can only tnen succeed when the governor 
of the fortress is one whose sense of humanity is so great as to 
make him recoil from the horrors inflicted on the W'omen, chil¬ 
dren, and non-combatants. To reduce a place by regular siege 
is to direct every effort against the armament, tlie garrison, and 
the fortifications, leaving the inhabitants unmolested. 

If a governor of a fortress is firm, and is able to prevent the 
inhabitants rebelling, a bombardment does little to hasten the 
fall of the place. The Prussians bombarded Prague in 1757 
without compelling its surrender. The French and Spanish 
bomhui-fled Gibraltar, without compelling a surrender, in 1782. 

“On the law of humanity,” says Sir John Jones, “such a 
system of attac.k sluiuld be avoided wherever possible. The 
cruelty of it is inconceivable to those who have not witnessed 
its effects, which fall chiefly on the aged, the infirm, and the 
helpless ; and it is surely unworthy of a great nation to seek for 
success by the destruction of jirivate property and the mutila¬ 
tion of women and children, wlien they might command it by 
a scientific proceecliim, harmless to all but those in arms. After 
the surrender of Ath, in 1745, in consequence of a furious 
bombardment from Marshal Saxe, it was urged against the 
govenior, on his trial, and admitted by him, that only fourteen 
of liis g.irrison had been killed. As the slaughter of the inha¬ 
bitants and the desolation of the place are described by i*ye- 
witnesses as having been dreadful to behold, some judgment may 
he funned from this statement of the comparative suffering of 
the soldier and citizen under a bombardment.” 

It has been reserved fur the 3 ,'ear 1870 to show the greatest 
lumber of, and the most destriKjtivc, bombanlments on recoitl, 
TJie Prussians, in bombarding the French towns, have spared 
nothing, not even the moiiumeiits, the most celelmitccl in the 
world—the library and cathedral at Strasburg, for example. 
And the eager way in which the Gei-man nation has urged on 
the bombardment of Paris shows how H.avage war makes human 
beings. The only method of preserving a town from bom¬ 
bardment is by BUiToundiiig it witii detached foils, pushed well 
out into the country : these compel the besieger to spend his 
shells on a comparatively small mark, the fort, which is usually 
well lU’olected, and not on the town itself. 

BONA DEA, also known under the names Fauna, Fatua, 
and Oma, a Roman goddess, tlie wife, sister, or daughter of 
Faunus, Macrobius, who treats at length on the worship of 
the Bona Dea, says that she was the same as Terra. Only 
women w-cre allowed to assist in her worship. Her festival was 
celebrated luiniuilly on the Isl of May, and lier sanctuary was a 
grotto in the Aveiitiiie, but afterwards she had another between 
Aricia and Bovilla). Roman sarcophagi arc often embellished with 
representations of sacrilices to the Bona Dea, and Oielli gives 
numerous dedicatory inscriptions to her from votive altars. 

BOND, in building, the method of placing bricks or stones 
side by side and one over another, so as to produce the greatest 
strength and symmetry. [Brickwork, E, C. vol. ii. col. 339 j 
Masonry, vol. v. col. 609.] 

BOND; BOND TIMBERS, in carpentry [Building, E. C. 
vol. ii. col. 443]. 

BONE. Tlic use of bone in industrial operations is extending 
every year, especially for the preparation of bone manure ; but 
the same i.s also true in reference to manufacturea. The home 
Bux^ply is so fur below our requirements, that the importation of 
foreign bones has become very large ; it amounted to 76,851 
tons in 1668 ; 95,980 tons in 1869 ; and 94,923 tons in 1870. 

In the mode of making charcoal from bones, described in 
Bone Black [E. C. vol. u. col. 260], the product of the cal¬ 
cination in the closed vessel, after various foetid gases are given 
off, is a mixture of carbon, nitrogen, phosphorus, and Ume. The 
larger the proportion of carbon in this mixture, and the moK 
porous the constitution, the better fitted is the mass for nise in 
the decoloration of sugar—the most important application, per¬ 
haps, of bone-charcoal. Fresh bones ought to be used in pre¬ 
ference to old, as the latter have lost some of their carbon; and 
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tliiB is all the more impoitaiit, seeing that only one part in ten 
of the weight of the charcoal is pui'e carbon. Besides its dc^ 
colouring and deodorizing action, bone-cliarcoal softens hard 
water, decomposes many metallic salts, serves as a cheap sub¬ 
stitute for ivory-bluck in making blacking and many kinds of 
paints, and is an antidote to poisoning by some alkaloids. When 
the bone-charcoal used by sugar-refiners hus become too clogged 
and impure, it cnn be revivified by mixitig ae.ids with it to 
remove the lime, removing the organic impurities by puti’efaction, 
getting rid of other impurities by washing, ami finally reburning. 
The mentioned in Bone Liquor [E. C.*vo1. ii. col. 

262J, originally called Dippcl’s oilf was fii’st obtained by Dijipol 
from stags' horns; but is now usually distilled from bones, being 

ielded by the gelatinous tissues. An oil nearly similar may 

e obtained by the distillation of other animal substances. 

Manufactures in bone are numerous .'iiul varied. By the 
mechanical processes of sawing, planing, turning, shaving, 
stamping, drilling, riveting, &c., it is made into knife and fork 
han^es, combs, brush-handles, buttons, and countless articles 
in every-day use ; some of these are made ornaiuenlal by carving, 
polishing, and staining, When bones have much fat u]>on tlnun, 
they pass first to the soap-nuikers, who extract the fat by 
boiling. 

BOlxHOMMES. These Friars Eremite, also called Bons 
Hornmes, or Good Mm, were originally establislied in France 
about A.D. 1257 ; their prior w^as styled le hon hoimnc, or the good 
man. Among others the ‘Histoire des Ordres Monastiques’ con¬ 
siders these Friars identical with the Fratreit de Sacco, or Friars 
of the Sac; but the latter were extinct as a separate order in Eng¬ 
land in the fourteenth century, wheieas the Bouliommes were iu 
a flourishing state at the time of the dissolution. They followed 
the Kule of St. Augustine, and were elassed by Dugdale and bis 
editors with the Austin canoiiH, Tlieir suj)eriors were called 
Rectors, and one was the l‘resideiit of the Older. Henry A'llJ., 
on the erection of the see of Bristol out of the sjxuLs of the dis¬ 
solved monasteries, appointed as lirst bishop, Paul Bushc, Pro¬ 
vincial of the Bonhonimes, in a.d. 1512 ; but this jnelute was 
deprived in A.P. 1554 for marrying. Very lew houses in Eng¬ 
land professed the Buie of this Order. E<lmund J’Jantag«‘iiel, 
Earl of Coniwall, built for them a house at JOsserug, or Asluhlge, 
county Buckingham, in honour of the Blood of Our yaviour, 
some of which the Earl and liis father Bicliaiil, King of the 
Romans, conveyed from (Jeniiany, and distributed to the Bene¬ 
dictines of Winchcombe and to the Cistercians of llayles, as well 
as to this lnonaate^ 3 ^ Tlie f«)un(latiun charter is dated a.i>. 
128.3 ; but a.d. 1200 is more generally accc]ited ns the, date, oi 
their first introduction. The settlement of the Bonhonimes at 
Berkhampstead, Hertfordshire, towards tin* end of the thirteenth 
century, is not well established. AVilliarn de Edington, or 
Hedington, Bishop of Winchester, had fouiubHl about a.d, 1317 I 
a chantiy to the honour of the P>lesseil A"irgiii, St. Kallmriiie, | 
and All Saints, in the church at Hedington (also spelled Edington, 
Edingdon, and Edgington), which was anciently a ]»rebend be¬ 
longing to the Abbey of Buinaoy in AViltwhire ; but at- lln* desire 
of EdwoJ’d the Black Prince, who had lately returned from 
abroad, where the Bouliommes had rendered liiiii some service, 
the bishop prevaileil upon his collegians to embrace the new 
Order about a.d. 1350. In the original Register jif tliis monas¬ 
tery, which is one of the fine.st books (d' tlu; kind noiv extant, 
(British Museum, Lansdoivne MS. 432) the charter of transfer, 
called 2'ransmutalio Oantaria;, is entered aft era not ie.(M)f William 
do Seveiihamptone, 5th of Ajuil, 1358, the last (hi.sto.s or AVarden 
of the Chantry. Henry de (jaunt, a priest, is said to have 
founded a monastery for this order, at Bi istol, but it is reckoned 
by most authorities among those of the Augustinians. (dAxhlV 
Ilistory of Ashrulge, new edition ; Diigdale’s, Monust. Angl. ; 
Stevens’s Continuation of the Monasticon.) 

The Minimi, or “least of all,” an order of Franciscans founded 
by Francesco di Paula, and confinned in a.d. 1473 by Pitjie. 
Sixtus lA^., were often culled Bonlionnues, but must not be con¬ 
founded with the earlier friars bearing this name. Their habit 
was of a tawny colour-, with a hood, a scui)ular, or vvoolhai band 
down the bi-east and on the back over the shoulders, and a 
leathern girdle. Their superior was styled a corrector. 

BOOK. This word is derived from the Saxon Im, and 
German huch. Books were originally of board, (jr the inner 
bark of certain trees, such as birch : thus the Latin Fiber, with 
its primary signification of hark, attached to itself the secondary 
and more universal meaning of book. Papyrus was adopted in 
^’i*t perhaps subsequent to the use of leather or parch¬ 
ment, of which a few rolls remain. Books with lea^'es of 


vellum were probably first introduced by Attolus, King ot 
Pergamos, in b.c. 198, about which penod books were in 
volumina, or rolls, fastened upon a wooden or ivory roller, and 
tied with a cord to the projecting end or umbilicus, whence the 
Roman proverb ad unmlicum adducere, to bring anything to a 
close. These volumes w’ere composed either of continuous series 
of membranes pasted or stitched together, or many separate 
leaves were laid upon one another, and fastened at one end ; this 
latter form probably suggesting the method of arrangement now 
in nse. In Herculaneum manuscripts are found of papyrus, 
about nine inches long, and of various thicknesses in diameter, 
tightly rolled up, and matted by the action of the elements. 
A'cry little progress has becni as yet made by any in unrolling 
the brittle masses. The most ancient books are the Pentateuch 
and the works of H{'sio<l and Homer. The olde.st known Syriac 
book is «)f tlie r»tb century; in the British Museum the (jreek 
Gosjiel.s given by Cyril, Patriarch of Constantinople, to King 
Charles I., is at least as old as tint 5th century. Sometimes 
books fetched <loiiblc or triple, theii* weight in gold. 

The Book of St. Cuthbert, written in the 7th centiuy by 
Eadfrith, afterwards Bishop of Liudisfarne [a.d. G98—721j, now 
3'estiijg ill the British Alusenin after various adventures, in the 
course of which it lay in the sea for some time, is the earliest 
specimen of an ornamental book, and is considered to have been 
bound about A.D. C50. Tu the middle ages coiiics of the Bible W'erc 
iitMjdfor sortih'gy, by o])cniug the book and i-eading the first text 
that met the eye; and a c(‘rfmoiiy of analogous character was atleast 
tacitly sanctioned by tlie (thurch upon the consecration of arch¬ 
bishops and bishops. This augury of what a bishop would prove 
in his diocese w,'IS takeu from an inspection of the Gospels iiniiie- 
dialely after his couseciatioii, as the. book was held open by the 
assistant bishops at the. moment, and laid upon his shoulders, as 
it were inlimatiug the Nuke of the Gospel—a ])nu5tiee which 
obtained both iu the Ea.stcrn and Western (/hurches. Books 
were carried about from one eoiiiitry to tlu' other by sailors, and 
fi’eijueiitly iiioriasteries excluingi'd diijilicate co])ics made for the 
]>urpose. TJie *Scri])! uie.s w('re generally bounil as gorgeously as 
the. funds of the j«)sses.sors would admit, and in the time of 
AVilliani Tl., whose exactions from the religious bodies wei-e 
excessivt', many copies wxue stripped of their gold and silver 
covers to j»ay the. iiuwelconie tribute. The Danes destroyed 
many in England, wdtli tin: monasteries containing them. Books 
n])on astronomy and witchcraft xvcrc eagerly sought after; 
Girard, Archhishop of York [a.d. 1101—1108J, was especially 
addicted to books of this nature, and on his death a book “of 
the etuioiis arts” was I'oiuul upon his pillovv. St. Benedict 
Bisco]), Ahhot of Wi'armoutli and Jarrow, towards the close, of 
the 7lh (‘cnturv, colhs ted many hooks fur his abbeys. Ecgbryht, 
Archbi.slioj) of Fork (a.d. 734—7()tiJ, commenced the formation 
of the (’athedral Library. AVilliam of St. (Jarileph, Bishop of 
Dnibaiu (a.d. 1081—lOOG], John of Tours, Bishop of Bath and 
AVidls [.v.j). 1088—1102], and Osmund, Bishop of Salisbuiy 
[a.d. U»78 loot)], were carelul to colled books fox their several 
cathedrals ; the. latter Insliop not disdaining to transcribe and 
hind them himself. Glastunbury, Bochesler, Canterbury, and 
Alalniesburv were celehrated for the beauty and antiquity of 
tlieir books. In tin-, [Jicparutioii of the library at Alalmeslmry, 
Ahhot Godefrey [a.d. 1081—1105] and his librarian, the cele- 
hralt'd theologian and liistorian, William of Malme.shuiy [ob. 
A.D. 1142], performed the tasks of originator and coinpletor. 
At the dis.solution, eailloads of the books were carried out and 
I used up ill the neighhouring shops for waste. AVlien books 
w'cre rare, they were, usually i)laeed in churches for use by pious 
individuals and studenl.s, who occasionally mutilated them for 
the sake of the blank inurgiii. In tin; i2tli century a Bible 
witli a commoiitury was placed in ujiuinted aumbry or bookcase 
iu the nave of St. Albans Ahhey. Erasmus [a.d. 1467—153G] 
s[>eaks of books chained to tin* ])illars of Canterhnry for uni¬ 
versal use, and u similar custom jirevailed at Lineohi. Books 
xvith the chains still fastened to their heavy w'ooden bindings 
may still be oliserveil at Hereford, Wimbome, Stratford-on-Avon, 
Malveni, St, Mary Itedclille, and many other jdacijs, as well as 
a few' examples from foreign libraries in the British Museum. 
The Liber Vita:, or Book of Life, which, in accordance with the 
custom commenced by the ancient diptychs, bore the names of 
beni'factors w’ho were conimemoruted in musses and prayers, was 
a splendidly illuminated manuscript, placed upon the high altar 
of creat churches. Those of Durham Cathedral and St. Albans 
Abuey now exist in our national collection. 

In the middle ages the preparation of duplicate copies of 
books was, next to the performance of divinely enjoined duties, 
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the most important branch of monastic work. Previous to the 
introduction of printing, the various^ relij^ou^ establishments 


.ogiansjnrists _ i 

As a monastic occupation, the preparation ol hooks occurs ui 
the earliest periods ; David, a British monk, had his own 
wiitiijg-rooni, wherein he coinmeiieod the Closjad of St. John in 
letters of liquid gold. The Anglo-Saxon artist-monks were 
especially famous for their skill in writing and illumin.-iting in 
the 8th centurv. Dunstan, William of ISIalmeshiiry tells us, 
frequently applied himself to the.se arts, while occupying a 
small cell in his momi.stery. The con tern porarie.s of Boniface, 
Archbishop of Mainz, exchanged copie.s ot the works of Beda 
the Venerable, and St. Ablbelm, Bi.slioi) of Sherbonje, for copies 
of new books pre])ared under bis direction ; and an in.-stttiice i.s 
related of his desiring Eadlmrga, Abbes.s of Barking, to send to 
him ill Germany a copy of the Gospels written in golden clia- 
racters, that the new converts might the more duly reverence 
the sacred writ ings. Oecasif mally thin htiiiiiuv, or jdates of mebil, 
were used, bearing inscrihed texts, for IIieronyniu.s L’ubeiis, in his 
* Historiariini Bavennntuiii Libri x.' (Venet. 157^, p. 214), stato.s 
that George, Arehbisbo]) of Bavenna (a.d. 838 840), look 
away from the cathedral eluircli a co])y of the Gosjiels wiitlen 
on such plates, on the occasion of the bajitisin of Geltriula, 
daughter of bouis 11.: ‘‘ISovio eliam divina) legis inslrii- 
mQidi\m,ial>Hlist’x .... de temjdo . . . 

uh.straxerat." To evciry religiuu.s house oi' urdinaiy magnitude 
was attached a Scrijiiorinin, or separate writing- 

room, in whicli tlic appointed nieiuLer.s i»erf(»nned tlui ta.'.k (»f 
copying whatever was ooinman(Usl by tlieir Mij)eriors. 'fliis 
ii])artment was in must instama-s large and comniodiou.s eiHnigh 
to contain twelve oi- even twenty scribes, s])eeially s(decletl by 
the jibbo*' from the monks of the hou.se. Though writing 
formed part of the education of every monk, uidess comiadlcd 
hy necewity, only those who had received special training were 
permitted to einjJov tlieir time in Unt Scripitn'imu ; and it wa.s 
ati’ietly forbidileii lhat an^ one, sliould work tliere wilhoni. ])cr- 
inission of the ahbol, wln» lixed llie hours of o]»ening and 
closing the apartnu*nl, grt'ut cui'<.* being taken to avoid night- 
work, lest any of the nuu’i! eostly an<l ornamental mannscrijds 
should be injured by grease, or lire ; for all tliis, many of those 
2 iresfrved in the British lilii.seiiiii hear to thi.s day drojt 2 )ing.s of 
wax eontemporary with tin- writing they contain. The younger 
monks and novices did tiie, less inijiorlaiit work, wnih* the 
transcription of chrouiele.s, treatises, and other matters demand¬ 
ing rigid accuracy rathe.r than expedition, could only be under- 
tuken by tiui ohh'i’ monks, out of whom one, was .selected to exe¬ 
cute tin. ‘(I , iital api qit 

grotesque devices and emblems, ui’ elaborate with mimiti 
earc4’ulno.s.s, though mostly with defective pcr(!ij>eelive, the ] 
beautiful and striking illustrations so frequently to bi; found 
in the mediaival Bibb?s and Kerviei* Books. Various rules were 
etd'orced in the Scrijtioriiiw to pre\ eul waste of time or material. 
The abbot, prior, sub-i)riov, ])n centor or cantor, ami ariiiariiis 
alone had free entry. The hitter ollicei* had dire.et duties to 
lierform in connection witli it, though ut Ahingdon and some 
other mona-steries the. pri'centor iierfonned all that iquwrtained 
to the duty of the arinarius. lie portioned out the work ordered 
by the abbot, but was jiul allowed to direct any tran.-'i-rijit to be 
made for his own j)ur])o.ses ; took care that no monks exe.hanged 
between themselves tusks once assigm-d to them ; carefully 
2 )rcserved the books foi-ming the library of the e.^taldishnieiit, 
marking them with tlieir proper titles and press mark.s, and, in 
the case of many indcpemient treatises bound in one volume, 
prepiuiiig a table of contents in the first folio ; two or three 
times in the year he went over the enlire collee.tioii with a view 
to repairing damap and removing bookworms ; gave tlirections 
for binding, chietiy in wood, as a ])re.servative against mihhnv 
and damp ; classified and arr.inged the b(>ok.s on their shtdves ; 
and, in fact, superintended the whole practical working of the 
apartment. Books of an ordinary kind might bi? borrowed for a 
time by the monks and retained in their jirivato cells ; but the 
niore valuable works were never allowed out of the i)criptoriuvi. 
The sick had the jirivilege of borrowing books for contemplative 
study, but on the lighting of the lamps in the dormitory the.se 
volumes were returned to their shelves until the next morning. 
In all these cases the armarius made a memorandum of the 
borrower’s name and title of the book he was responsible for. 
Occasionally neighbouring monasteries availed themselves of 
their proximity, and borrowed manuscripts from each other 


with a view to transcription, the armarius always receiving a 
guarantee for their restoration : this guarantee on some occa¬ 
sions was a manuscript of equal or gnaiter value. Hunter, in 
his ‘Catalogue of Monastic Jiibraries,’p. 16, inserts a list ot 
twenty volumes lent by the Carthusian Priory at Heiiton, county 
Somerset, a.d. 1343, to a neighbouring house, by virtue of an 
agreement formally signed and sealed. The duty of the aiinarius 
extended also to the provision of all reiiuisites for the Scrip¬ 
torium, such as vellum, ink, pens, penknives, chalk, pumiwi- 
stoue, awls, rulers, plummets, Look-weights, and various other 
necessary impedimenta of the work-room. The vellum varied 
veiy much in quality; that whicli wa.s xvhite, uniform in thick- 
nea.s, and free froin hole.s wa.s the dearest; the rougher and 
yellower kinds, and that in which eyes or round holes oc¬ 
curred, w'as accounted inferior ; while the best of all was the 
uterine vellum made, according to some, from the skin of the 
fietu.'i, nr, according to others, from that ol' the uterus itself ; the 
other kinds being obtained from the external skins of sheep, 
split, and prepared with araeiiic, lime, and other materials, and 
artilicially whitened with ch.ilk. The ink was principally 
compo.sed of gum and soot or ivory-black : if coloured ink was 
required hir the riilwicn and headings, vermilion, cinnabar, 
^nirple, blue, given, and yellow jiigments were employed, and 
so carefully compounded that the colours remain to this day as 
I'll*: Ji and bright a.s ,.hen they were first laid on. Pens W'erc 
made from quills of varioii.s birds, such as swans, peacocks, 
cro\\.s, and gee.se ; these went called in distinction to the 

odami, which were ieed.s or iiuinted sticks of prepared wood. 
Knives were of various kinds, and required for trimming 
jH'iiB and cutting size.s of parchment from the entire skins, 
(.dialk was ii.scd to form a raised background on which to lay 
the gold and silver previous to burnisliing. These metals were 
cither ground iij) with gum or laid out in thin leave.s. Pumice- 
stone was required to smooth rough patches of vellum or 
])roiecting hairs; awls and rulers to mark the lines for the 
■s ; ]d mil met, wliicli took the place of the modern iiencil, 

10 jiiake tenqiurary side imle.s ; and hook-weight,s to keep down 
the curling le.aves of thick and unwieldy volumes. 

The actual shape of .several of the.se ohject.s is pre.served to 
us ill iiiaiiy illuminated drawings, especially in the constantly 
ri‘cuiTiiig jiiclures of the Evangeli.sls ]»lacpd before tlieir 
Gospfls. Ill many cusc‘.s the, devil, standing behind St. John 
till* Evangeli.st, ])uils liis inkstand over with a long hook, and 
.sjiills the ink over his writing, or the iiik-hotUe i.s slung from 
the beak of his atU iidaiit eagle. The armarius was hound to 
keejt u]» his stores, that no time might be lost in waiting while 
joiue necessary was sent for ; but at the same time great economy 

11 .serving out tlie vellum and other materials was to be always 
oli.seived. 

Ill order to avoid unseemly talking in the Scriptorium, 
wherein no one was pi'iniitted to break silence, various signs 
Wore made use of to iiulicute the requirements of the scribe; 
for instance, to usk fur a copy of the Gospels, the writer 
extended his hands, made a movement as of one turning over 
the le.ives of a book, uiid gave the sign of the cross upon his 
forehead ; if he required a jiagan work, instead of making a 
cross, lie scratciied hi.s ear, as a dog would, to represent the 
abjeetiies.s of iiitidels, not unlilly compared to dogs. Adjoining 
tile Scriptorium was a smaller room in which oral examination 
of the tranHcri]it3 could he made that the scribes might not be 
distmeted. 'i’he principal jmrt of the work done in these 
apartments wa.s the ]ire]iaratioii of the numerous kinds of 
service-hooks, such aslijissals, Antiphouer.s, Hymnals, Graduals, 
Tivqiaria, Hours, Leclioiiaries, Martyrologies, and Processionals, 
not only for the use ot the parlicular monastery, hut for others 
which were not able to maintain such rooms. If a large number 
of coi>ies of some piopular work was required in a short sjiace of 
lime, a skilful transcriber read aloud to a group of writers ; and 
it is thi.slact which accounts for the great variety of orthography 
found in nmnu.scripts known to have been prepared in this 
niiinner. The Chcssics, Fathers, and Scholastic wTiters de¬ 
manded the exercise of great exactness ; but the same care wi^ 
seldom bestowed on national or moiuietic histories. In this 
way Alciiin of York collected a chissical library of many 
ypliuuea; and the lists of monastic collections, published by 
Hunter and Dugdole, testify to the prepoiulerance of classical 
and theological, and a comparative scarcity of scientific matter 
in the meuiaeval libraries. Monasteries were frequently sup¬ 
plied by authority witli copies of important national archives, 
with tlie ex^iress view of incorporation among their own proper 
muniments. Thus, copies of the Charter of Liberties given oy 





881 


BOOK. 


BOOK TRADE. 


832 


Henrjjr L, and the Magna Carta of John, were sent to the 
principal religious houses in the kingdom. In the compilation 
of the annals of his particular monastery, the preparer did not 
omit to enter such public documents as had been sent for that 
purpose; as well as facts connected with the founder or his 
family, and the principal interesting topics of news current at 
the period. In addition to the large Scriptorium, there were in 
the richer monasteries smaller apartments of the same nature, 
appropriated to one or perhaps two members distinguished already 
by their leaminjj and literaiy productions. In an apartment 
of this kind ASlfric, Abbot of St. Albans, 8j)ent his leisure hours 
in preparing his transcripts and literary works. William of 
Malmesbury, in the Abbreviation of Amalurius, ‘De Divinis 
Officiis,’ demcated by him to Robert, Earl of Gloucester, the 
learned and valiant natural son of Hcmy II., draws a grapliic 
account of the occasion that led to the execution of the work. 
The passage is too long to insert here, but may be read 
in Mjgne’s * Patroiogire Cursus,’ vo]. clxxiA. p. 1771, and the 
Lambeth MS. 363, fo. 38 ; it desi’riljes how these two illus¬ 
trious men were sitting in t]»c abbey library at Mulnieebury, 
and amusing tbeniselves with turning over the volumes on the 
shelves. Earl Robert happened to take up the work of 
Amalarius, and not understanding Ihe teidmical exi)ressions 
with which it teemed, begged William, his friend and the 
]il)rarian of the abbey, to rentier it into a simpler ami liandier 
form. Scriptoria of this smaller kind were much in vogue with 
ihe Cistercians, and on occasion td' an uLhol resigning liis oHice, 
one of these would be probably set aside as his privatt; apart¬ 
ment in recognition of bis serviet's. The transrrilnng .and 
compilation of books in such liouses as ptjx.sossed no Scripturium 
was carried on iu the cloister. 

Especial revenu(^R were set apart fn)]n the income, of the 
abbey for the support of tlie Scriptoriinv, nlthougli the nrmnrius 
does not appear to have been lemuiieriiled iu any way. An 
annual stij)cnd was, liowever, enjoyed by tlie annarius in charge 
of a cathedral library. Frtnn Ibis soure.ti was procured the 
material re(j[uired for productioti of tlie books ; and if liired 
scribes were employed, they wx'iv paid out of these funds. 
The.se hired experts found constant emjdoyincnt in those 
monastfirie.s that did not contain monies suthciently skilled to be 
able to tuni out complete copies unassisted ; yet the Gilhcrline 
order prohibited their employment. Tli(?y had commons from 
the cellarer, to avoid any nelay in their work by going out for 
food; the abbot supplying the food, while the precentor paid 
the stipulated wages. Occasionally these hired workmen, who 
were in most cases secularists, worked at their own liome,s. 
They were divided into three classes. 1. The. illuminators, 
pajginators, or miniators, executed tlu; ornamental parts, such a.s 
initial letters, coloured rubrics, jjictures, borders, comic and 
heraldic devices, and descriptive dr.'iwiiigs, which, though mostly 
defective in the con'cct principles of the art, represent most faith¬ 
fully the manners and customs, tlu'. ideas and gradual sciontilic 
ro^ess, of the only intellectual class in the middle ages. 
. The Librarii, who date their profession from classiwil times, 
were ordinary scribes who prepared the body of the book, leaving 
proper blanks for the subsequent ilinmination, 'which avrs aaTy 
raimy done by the same individual. This fact is indientod very 
clearly by the numerous MSS. which yet remain with blank 
spaces for the artist to fill up, and by many wliich show illu¬ 
minator’s work fully a hundred years later than the text they 
contain. To this class of men the invention of the various 
contractions and abbreviations wliich I'ender the reading of 
MSS, so difficult to the uninitiated has been attributed. 3. The 


with firm belief. Haxdy, quoting Maitland, mentions Otho- 
lonus, a monk of Batisbon, who was speciaUy inclined to the 
work of transcription, and Diemudis, a nun of Wessohrun, in 
Bavaria, whose artistic and literary talents were the wonder 
alike of their own times as of ours. WiUiam of Malmes¬ 
bury tells us in the Epilogue to his Life of St. Wulstan, 
Bishop of Worcester (Cottonian MS. Claudius, a. v. f. 100, h.), 
undertaken at the request of the Abbot Warinus, and grounded 
upon the Saxon work by Colmannus, the sainted bishop’s 
chaplain, that the conversion occupied his leisure nights for a 
little less than six weeks, sufficiently indicating the close appli¬ 
cation he must have brought to hear upon the task set him by 
his abbot. 

(Hardy, Descriptive Catalogue of Materials relating to the History 
of Great Britain, cj&c.; Petrus Cariiparius, De airamenff) cujuscun- 
qiiegejieiis, Venice, 1618, and Loud., 1660; Martono, De a/ntiquis 
Monachorvm ritibus, 1690 and 1737; Stevenson, De ohedientiariis 
Ahhendonicr, ; Diicange, s. v. Ulmiimre •, Astle, Origin of Wnt- 
ing ; W.alcott; Mollatt, History of Malmesbury ; 0. T. Hill, 
English Monmticism, &c.) 

BOOK TRADE. The extent of the book trade in the United 
Kingdoiii cannot be stated with any near approach to accuracy. 
There is no law in force which compels a publisher to render an 
account of the number of copies sold of each work ; and he can 
only gue8.s at Ihe sales of others in the trade. Nearly all the 
r*'Sl.raint8 on printing and ])nl)lishing, once in force, have been 
gradually removed. The Crown, the Universities,and the Guilds 
excrcisetl considerable powers in this respect in past centuries. 
Sometimes ])roclaniutions and decrees iiileriered directly with the 
trade; soinetime.s mono[)olies were estahli.shed, or patents granted 
for the. issue of ywirticular kinds of works. The principal reason 
a.ssigned for the. foundation of the Stationers’ Company, in 1556, 
was to control the printing of heretical hooks; and the charter gave 
the company considcirablc power over printers and booksellers 
generally. In the following century, the control was exercised 
chiefly by means of licenses to carry on the respective trade.? ; 
and ill the early nnrt of the eiglitk-nth century, certain high 
functionoiies had tlie j)ower, to a limited extent, of regulating 
the price of books. But for more than a hundred ana thirty 
•years, from the twelfth ycai' of George IT., the printing, pub¬ 
lishing, and selling of books have been under scarcely any 
other shackles than those of the Copyright Act. 

The number of works published is much more neaily known 
than the number of copies of each work, seeing that it is a 
matter of trade convenience that the buyers and sellers should 
know what books are in the market. The Stationers’ Company 
have no special sourcti of inlbriuation on this point. The Copy¬ 
right Act (CorYKiGHT, E. C. vol. iii. col. 205] does not require 
that cveiy book shall be entered or registered at Stationers’ 
Hall ; such rc'gistry dues not establish ownersliip or copyright. 
The nature of the transaction is this : that no suit can be Drought 
for infringement of copyright, no legal proceeding relating to 
the subject he iiisLitiited, unless the proprietorship has Deen 
regi.stered .it Stationers’ Hall, together with any assignments 
of ownerahip. It is optional to register or not; and, in point of 
fact, the new works so registered lorm but a small per-centage 
of tlie whole number imblished. 

Among tlie lists or catalogues prepared for the convenience of the 
trade, one is called the ‘Bookseller,’ compiled by Mr. Whitaker, 
and published monthly. Besides a variety of details on collateral 
subjects, it gives a list of all, or nearly all, the books published 
in the preceding month in the United Kingdom, as well as the 
n.aine.s of some of the chief American, French, and German books. 


Notarii, a body as ancient as the Librarii, executed notarial acts 
and the various legal instruments and conveyances so fre¬ 
quently required by the monasteries, which mostly took care to 
acquire, little by little, all the available land around their 
neighbourhood. That a different set of persons wei’e employed 
in copying literaiy hooks from those who did the law wmrk is 
shown in the fact mat the handwriting in which the charters of 
any particular age are written differs in many well defined points 
from that extant in books executed at the same time. Fre¬ 
quently the name of the iierson who wrote the charter is to be 
found among the witnesses in the concluding sentence, where it 
occurs in conjunction with the formula “ Scriptor hujus cartse," 
or “qui scripsit hanc cartam.” 

The quantity of work which could be accomplished by a 
diligent writer in a given time appears to have been exception¬ 
ally large. Instances are on recora of the number of volumes 
l>repared by certain individuals, which, considering the quan-. 
tity, must be received with astonishment, but at the same time 


There is no annual summary or numerical tabulation ; but the 
books of each mouth are griJiijied into classes, viz. : religious ; 
annuals and serials ; arts and archieology; atlases and geography; 
biography and history ; botany and farming ; children’s books, 
and minor fiction; classics and translations; collected works and 
es-says; domestic economy; education and school books; en¬ 
gineering and mechanics ; European languages and philology; 
lacetiaj; fiction ; games and sports ; law and pai’liamentary; 
mathematics; medical and surgical; natural histoiy ; naval and 
military; poetry; politics and questions of the day; science; 
manufactures and trade; travels and topography. In some 
months, there ore special classes, to include worlts of temporary 
or passing interest. 

The ‘ Publishers’ Circular,’ issued twice a month by Messrs. 
Sampson Low, Son, and Marston, is another work which gives 
a tolerably complete list of the books published in the United 
Kingdom, a minimum of about one shilling in price — 
adopted. The publications at prices between one i 
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one shilling, whether called books, pamphlets, tracts, sheets, or 
broadsheets, ai’e extremely numerous ; but it is doubtful whether 
any correct estimate of their number could be made, so diverse 
are the circumstances under which they are issued. A summary 
of the twenty.four numbers of the ‘Publishers’ Circular’ for 
1870 gives tlie title, sise, price, publishers’ names, and number 
of pages of 6,261 books. Tnis includes 169 re-entries for changes 
of price, and 426 imported new American works : leaving a total 
of 4,666 new books and new editions published in the United 
Kingdom in 1870, made up of 3,377 new books und 1,279 new 
editions. Theology took the lead before fdl otlier .subjects, both 
in new publications and in new editions. Books of Travel are 
those which, taking them as a class, least frequently reach a 
second edition. The compilers of this catalogue adopt a distri¬ 
bution into fourteen groups or classes, fur the works enunienited, 
and divide each class into new books, new editions, and American 
importations. The following Ls a summary for the year 1670 :— 


Theology, Sermons, &c. , . . 

a 

648 

h 

208 


e 

65 

-811 

Educational, Classical, &c. . 

a 

406 

b 

142 


c 

20 

-568 

Juvenile Works and Tales . 

a 

486 


b 

171 


c 

38 

' 695 

Novels and Fiction .... 

a 

200 


b 

162 


c 

19 

-381 

Law, Jurisprudence, &c. 

a 

64 

h 

39 


c 

20 

-123 

Political Economy, Trade, Sic. 

a 

77 

b 

26 


c 

16 



-119 

Arts and Sciences .... 

a 

205 


b 

83 


c 

68 

-346 

Travels and Geography 

a 

If 

245 

52 


c 

41 

-338 

History and Biography 

a. 

5 

235 

106 


c 

55 

-396 

Poetry and the Drama 

a 

212 

b 

134 


c 

20 

-366 

Year Books and Serial Volumes . 

a 

313 


b 

13 


c 

12 

-338 

Medicine and Surgery .... 

a 

106 

b 

49 


€ 

38 

-193 

Belles Lettres, Essays, &c. . 

a 

155 

h 

71 


c 

23 

- 249 

Pamphlets and Miscellaneous 

a 

h 

125 

23 


e 

11 

- 169 

Totals;— 


— . 

a New Books. 


3377 

h New Editions 


1279 

e American Importations 


426 

6082 


An addition of 169 re-entries for changes of price makes up 
this total to 5261. 


By the use of the italics, <*, 6, c, there are furnished the means 
of compaiing, in each of the fourteen classes, the number of new 
books, new editions, und American importations. November is 
the busiest month for juvenile works and tales, December for 
year books and bound volumes of serials,' October for educa¬ 
tional works. The last three mouths of the year ore usually the 
most active in publishing ; next to them, February, March, and 
April; August and September the least active. 

Another source of information, in some respects nearly com¬ 
plete, is furnished by the experience of the British Museum. The 
noble library of that establishment has a claim to one copy of 
every book published in the kingdom. This claim was held by 
the sovereigns from Charles II. to (Jeorge II.; it was transferred 
by the latter to the British Museum, in 1767, at the time when 
he pri'sented his own library to tbc nation ; and it has been con- 
liiiucd hy the Copyright Acts subsequently passed [British 
M rsEiiM,‘ E. C. vol. ‘ii. col. 36r) ; and Copyright, already cited]. 
Various circiunstances interfere with the full enforcement of 
this clause or right; but, nevertheless, the British Museum 
library is the best record of the publishing trade of this country 
for more than a century. In compiling lists or catalogues, how¬ 
ever, a certain difficulty is experienced through the vague use of 
three important words: a work may consist of one volume, or 
more than one ; a volume may comprise one work, or more tman 
one ; while a hook sometimes means a work, sometimes a volume. 
Tins discrepancy militates against any really complete enumera¬ 
tion ; it maxes one list appear very different in amount from an¬ 
other, although each may be correct in its own particular way. The 
Trustees of the Museum j^resent an amiiial report to Parliament; 
in wliich, among other matters, the additions to the library are 
noticed. The report for 1870, published in 1871, includes a 
return given by Mr. Rye (udio .sncceedetl the late Mr. Thomas 
Watts as Keeper of the I’riiited Books). Omitting foreign 
works, purchases, pre.sents, volumes of newspapers, and books of 
music, there were (!820 “ volumes and pamphlets ” acquired in the 
year 1870 through tlie agency of the Copyright Act; together 
with 16,804 “ ])ait.s of volumes, separate numbers of periodical 
j publications, and ol’ works in progress.” All the books acquired 
by tJie librar 3 ’-, througli wdiulever source, presented a per-centage 
oi' 66 “ <lislinct works ” in 100 “ volumes and pamphlets.” This 
ratio cannot, however, a]>])ly to that ].i()rtion of the whole which 
AV'a.s acquired by copyright., ami which may be considered to 
repres<>nt approximately the book-miblishing of the United 
Kingdom in that year : 8e(ung tliat the “ periodical publications 
and works in progress ” are relativtdy so very numerous in the 
current English book tiade. Even the word “volume’’must 
here be read cautiously, for the report states that “ the number 
of volumes sent to be bound in the course of the year amounts 
to 10,837; and, in consi^quence of the frequent adoption of the 

{ dan of binding two or more volumes in one, the number of 
)ound volumes ri*.turne,d is 8387.” The binders have thus 
j lessened by fully ono-lialf the number of volumes comprised in 
a detinite number of works. 


Tlie book trade of the Unite'd King«]om is mostly centred at 
London, Edinburgh, Oxford, (Cambridge, Dublin, and Glasgow ; 
and the ]>ubli.sluiH in the five citie.s Inst named arc adopting 
more and more, the. plan of having agencies or branch establish¬ 
ments in London, the real lieart of this and of so many other 
trades. Some ])uhli,s]jer,s and booksellens confine their attention 
chiefly to one particular cl.^s^ of bonlf.s; but all dike regard 
Paternoster-row a.s the central book-excliange for the metropolis; 
collecting or conimis.sion bookscdlera hen; act as a medium 
between the publishers and the retail booksellers. 

The arrangements between ])ublisliers mul authors are mostly 
one or otlier of four kinds. (1.) The publisher purchases the 
copyright absolutely from the author, for a definite sum of money. 
(2.) He purchases ah.solutely; but there is an agreement that 
the price shall depend on the success of the work. (3.) The 
publisher and the author slnire the profit (or loss) between them, 
on certain term.s. (4.) The publi.sher chnrge.s the author so much 
for printing and publishing, the copyright remaining with the 
latter. The terms, whatever they may be, are based on the sup¬ 
posed number of copies likely to oo sold, and on the price actu¬ 
ally obtained by the publishers for every copy. This price is 
usually somewhat less than 75 per cent, of the advertized price : 
the retail booksellers being allowed a discount of 26 per cent., 
and a small further allowance being made to middlemen or large 
dealers, who, to a considerable extent, supply the trade. Th^ 
dealers buy extensively at the first appearance of a work likely to 
be suc ca wftd, by the plan of ‘ subscribing,’ or * sale coteloguesy’ or 
* trade sales'; and the publisher states what extsu cdloi^nof he 
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will make to those 'w ho do so. Collective meetings of buyers 
are also adopted as a means of getting rid, at reduced prices, of 
•works whicli have a sluggish sale; or accumulated st.(»cks are 
sold off auction. The mode of dealing known as “ sale and 
return” is seldom adopted, except bv commission or agency. 
Many firms publish the chief part of their works in numhers or 
periodical portions, rather than complete at once, as appealing to 
a larger class of purchasers of humuler means. With most of 
them the necessity of widtdy advertising new books is im])era- 
tive ; and the expense thus incurred by the leading firms is very 
heavy. Some years ago, an attempt w'as made to prevent book¬ 
sellers from selling at less than the adv(‘rtisc‘d prices ; but the 
ublishers yielded after a struggle; and the retailers, each for 
imself, now decide how small an advance on the trade price 
they will accept. 

Four peculnar features mark the hook trade as at pn-sent 
conducted, viz., canvassvng, railway ho(iIc-daU.% circulatiiHj li- 
hrarieSj and the book-post. Some publislie.rs largely adopt tlie 
canvassing system ; they have few dealings with the regular 
booksellers, but find their customers by a house-to-liousc canvass 
or solicitation, through the medium of persons wliose emolument 
depends on the amount of sale effected. There is nothing neces¬ 
sarily unfair in the system ; but it is sometimes conducted in an 
unfair w’ay ; and the hooka thus sold are usually costly in the 
end—although the payment, by being in i»eriodicul instalnuinls 
for the numbers or parts of each work, is easily met. Concerning 
railways, the principal stations now comprise book-stalls, for 
whicli rental is paid to the companies. The renters ilecide 
whether, and to what extent, they will sell below the publishing 
prices ; they procure any hooks for which orders may be given ; 
and they loiul books to subscribers, which maybe returned to 
any other railway book-stall liolouging to the same iirin. 
The regular hoolcHellors suffer, hut tlie public gain, by this 
system, which is now conductc'd on a large scab'. Of the circu- 
Jating libraries, two or three estfiblishincntB, especially Mudie’s, 
conduct their operations on a scale of great magnitude. Besides 
intlividual subscriptions, distributed into classes of varying 
amounts, sulKscriptions are receiv»‘d from country book-clubs, 
which place the perusal of new books witliiii tlie rcucli of a 
large number of persons at a small annual cost, 'i’he sale of 
surplus copies at these establishments gives ris<.' to two kinds 
of Dookselling—new and lumsed copies at much below tin*. ]mb- 
lishing price ; and worn copies, especially of novels, at a mere 
fraction of the original cost. Tlie book-post greatly facilitates 
the transmission of single copies to purcliasers, the postijge being 
small, however great the distance, ]irovide(l it be within the 
limits of the United Kingdom. 

A parliamentary pajier, published by Hansard in gives 
an insight into the progress of the trade in books, so far as 
concerns exports from and imports into the United Kingdom. 
The books are estimated, not by works, volumes, sheets, or pages, 
but by weight; this it is evident can give no clue to the 
nniount of printed matter, unless the paper were of uniform thick¬ 
ness and the type of uniform size. In forty years the w^eiglit of 
foreign books* imported had increased about three-fold : from 
3,300 cwts. in 1828 to 10,700 cwts. in 18C8. France furni.slicd 
40 per cent, of the supply, and Gennaiiy 30 per cent., in the 
last-named year. What tost is applied by the Uustoms autho¬ 
rities in determining the value of the books imported, is not 
stated ; but “ the real value, us far as it can be given,” of the 
10,700 cwts. is set down at 137,580/. All we learn from this is, 
an average value of 2s. 4d. per lb., cheap books and costly books 
included. The exports of English books, as may reasonably be 
expected, increased in a much higher I’alio during these forty 
years. In 1828 the (luautity exported amounted only (in round 
numbers) to 4000 cwts.; the figures augmented to 70(K) cwts. in 
1838, 12,000 cwts. in 1848, 27,000 cwts. in 1858, and G1,000 
cwts. in 18G8—a fifteen-fold increase in forty years. The largest 
urchasers in 1868 were the Australian colonies and the United 
tales, each about 18,000 cwts,; the next w'as British North 
America, about 7000 cwts. Here, as in the case of the imports, 
the mode of verifying the value is not easy to find : the Gl,408 
cwts. exported in 1868 are set doy,Ti at 684,243/.; this is about 
equal to 2«. per lb.; but it is recorded as “declared value,” 
waereas the imports are estimated os “ real value.” The Board 
of Trade and the Customs have recently attended to “real 
value” only, as more necessary to be known than “declared 
value.” From other sources we learn that the export of books 
fell to 69,291 cwts., value 676,499/., in 1869 ; and further fell 
to 64,089 cwts., value 629,937/., in 1870. A depression of trade 
in the principal colonies and in the United States, and the war 


in the second half of 1870, were the probable causes of this 
falling off. 

The English-speaking colonies do not yet largely embark in 
the publishing trorlc; they rely for their supply oT books mainly 
on England and the United States. Nevertheless there is a 
growing activity in this respect at Quebec, Montreal, Toronto, 
Halifax, Uai)p,towii, Melbourne, Sydney, Brisbane, Adelaide, 
Hobarton, AucklaTid, Wellington, and other princmal toMims. 
In furnisliing statistical information, the Board of Trade often 
mixes uji ‘ stationery ’ with ‘ books^ in the trade of the Colonies, 
without discriminating the relative amounts of the two items. 

In France, the publishing and book trades are concentrated in a 
marked degree in the capital. Marseille, Lyons, Bordeaux, 
Roiien, Rlieims, have a share, but it is only a small share ; 
I’ai is alworbs tlie greater part, and almost the whole of the trade 
Avilh hook.'^ellors in otlier countries. In I’rance, the Hbraire- 
hlite.Hr is equivalent to our piiblislier; imrdiand'lihraire, to 
retail bookseller ; and Uhraire-conunissimmaire, to commission 
bookseller or book-agent. The authoritative Avork relating to 
the book-trade of that country is the ‘Bibliographic dc la 
Fiance,’ forming jiart of the ‘Journal dc I’linprimerie et do la 
Librairie..' This Avork has appeared every week, with few inter- 
mptions, since tlie year 1811. At the eml of each year a summary 
is given of the several entries for the. fifty-two numbers in that 
year. The elnssilicalion adopted is not into subjects, but com¬ 
prises an al])habetical list of books, tiien one of music, and then 
one of prints and (in recent years) photographs ; the maps and 
charts are included among the books. There is reason to believe 
that nearly the whole of the Avurks published in France come 
into this catalogin'; the information is obtained through the 
Minister of the Interior, The summary prepared in 1869, relat¬ 
ing to the publications of Ibe, ])reee,ding year, gives the following 
iiilbnnution. It contains the titles of J 1,268 Avorks, nearly all 
ill the Freneli language, inobuling new editions and translations 
as Avell as new Avorks. The Avorks are placed in mi alphabetical 
list of autliors’ names, so far a.s jiracticalde ; if not, then under sub¬ 
ject-headings Avitli useful cross-refeieiices ; but it certainly does 
not claim to be a subjed-matter catalogue. The other entries 
itoinprise 3(544 pitu’cs of music, and 2i)()() prints and photographs. 
As to the sale of French books abroad, or ratlier the e.xport of 
books from French ])orts, it is estimated ollicially by weight, not 
by volumes or by value, lii t he ye-ar ubove-niiined the quantity 
was 315,569 kilogrammes to England, 544,780 to Belgium, 
404,021 to Geriuaiiy, and 1,097,945 to otlu'v countries ; making 
a total of 2,J1G1,315 kilogrammes, e(iual to about 5,195,()()() lbs. 
Englisli. TJie disastrous events of 1870—71 (^f coiirso inter¬ 
fered .seriously Avitli the production of books in France ; but it 
is Worthy of record that not even during llu*. rule of the Com¬ 
mune did the juiblication of new books cease in Baris. The 
number issued wu.s small, but the average was about six a week. 

Italy has receiilly disjilayed a greatly increased activity in 
literature, consequent on tlie consolidation of various states into 
an Italian kingdom, the encouragement of schools, and the adop¬ 
tion of liberal iniiiciplcs in government. Various catalogues, 
under smli title,s as ‘Bibliogratia Ituliaiia’ and ‘Bibliografia 
d'Italia,’have been produced from time to time at Florence, Turin, 
Milan, and Rome; but the most complete is the ‘Bibliografia 
Italiana: Giornale dell’Associazione Libraria Italiana.' It has 
appeared tAvice a month at Florence from 1866 to 1871, and 
gives an alphabetical list of all new Italian works. The issues 
for the year 1870 presented no less than 40CK) entries; but as 
the successive instalments of .serial AVorks are mentioned in the 
fortnightly lists, the 4000 are not to be interjireted as distinct 
works. 

The Spanish peninsula is companilively stagnant in the book 
trade. Reading is not in mucli popular favour ; new books are 
fcAv; and only scanty inl'ormation is obtainable concerning 
Spanish and Portuguese jiublicatioiis in the irregularly issued 
lists called the ‘Boletiii Bibliografia’ and the ‘Bibliografia 
Espanola.’ 

Belffium is so much accustomed to reprint French books (most of 
the inhabitants reading in that langutige rather than in Flemish), 
that it is difficult to say how large a proportion of the publica¬ 
tions con fairly be called new works. The ‘ Bibliographie do la 
Belgique,’ a monthly list, gives about 1600 or 1600 entries 
yearly; the list is made up of new works, new editions, reprints, 
and translations. No classification is presented between thelse 
four kinds; but the subjects of the books are grouped as follows: 
—^Theology and religious books; philosophy; law and juris- 

E rudence; histojy and biography; geography and topography; 
inguages and school books j politics and gover^ment; physical 
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and clifiiiiioul srionces; medical Rcicmces; mathcniatical sc.icnccB 
technology and trade ; polite literature ; hibliograpliy ; reviewf 
and journals ; fine arts ; miscellaneous works. 

The hook-trade of Holland is the subject of catalogues an< 
lists brought out at intervals, but not with much rc'gularity 
such as the ‘Nederlandsche Bibliographies and the ‘Bibliographi( 
voor Nederland.’ There have usually been about 2000 entries 
per annum, including maps, prints, and music, as well as books. 
The Hague, Leyden, and Amsterdam are the chief centres of the 
trade. 

The Scandinavian book-trade is of course small ; the popu¬ 
lation of Denmark, Sweden, and Norway being but limited 
Copenhagen and Stockholm are the chief ]jublisbing cities 
tlpsela and Christiania have a small share in the trade ; while a 
few hooks and periodicals appear in Iceland. At different times 
publishers’ circulars and annual catalogues have l)een issued af 
Copenhagen ; such as the ‘ Dansk Bibliographic,’ the ‘ Dansk 
Bogfortegnelsc,' and the ‘Maantidlig Dansk Bogfortegnelse; 
containing tlu! names of nearly all the books published in Den 
mark. The entries each year appear to average about 800. The 
works are classitied under the headings of theology; law; politics 
and (.‘coiioiny; medical sciences; philosophy and literary history; 
philology and education ; history and biography ; gc'ography and 
travels; natural history; iiiatliomatical sciences; technology and 
ti’ade ; forestry and mining; fine arts and polite literature ; 
kalendars and other annual publications. The entries include 
ma]js and ])rints as well as hooks. In a sinnlar way the j)uh- 
lications of Sweden are for the most part tabulated in the 
' Sve.nsk Bibliografi,’ a monthly work issued by the Society of 
Booksidlers at Stockliolm ; iuchuling hooks, nmsii^, maps, .md 
prints (as is frequently done on the continent), the nuinhei 
entries has usually been from 200 to 200 per month. A more 
comprehensive catalogue is now prepared by Delhanco of Copeii- 
liiigen ; it has appeared werkly since 18(50, and gives a list ol the 
hooks published in Denmark, Sweden, and Norway, togelhei 
with miscellaneous notices connected with the hook-trade. 

Although tlie vast empire of llussia comprises nations sj)eaking 
many different languages and dialects, tlie publishing trade is 
mostly confined to works printed in the, literary liussian lan- 
guagi*; St. Petershurg and Moscow h<nng tlie two principal 
husiness centres. The great fair at Novgorod doubtless includes 
a j)i'Oportioii of hooks among the wares bought and sold; hut it 
tells nothing concerning the amount of publishing in the enijure 
generally. Jtooksellers’ catalogues have occasionally appeai-ed at 
Moscow and St. Petershurg, giving an apjiroximate enumeration 
of the works jnihlislied. One of these, said to ]>e the best at 
present, is Alexander Theodore Bazunov’s Systematic (Catalogue 
of Russian Books; the original work, a suh.stautial octavo volume, 
)resents the names of all (or nearly all) the works puhlialied in 
tussia between the years 1825 and 18(58 ; the entries are about 
12,0(10 in number. Annual supplements have since a])peared, 
based on the same system of classification; the, supplement for 
1869 contained 2165 entries. Tlie chissilication ailopted is un¬ 
usually detailed and careful; there being sixteen classes 
groups, broken up into no less than eiglity-twn snli-classes. The 
classes, without the minor grouping, need alone he mimed here: 
—Theology ; philosophy : logic and didactics ; law and jurispru¬ 
dence ; technology; rural economy and agriculture ; history and 
biography; geograjihy and maps ; mathematics and the mathe¬ 
matical sciences; military and naval sciences; natural history 
and eciencea; medical sciences ; fine arts ; language, dictionaries, 
and school hooks; plays, ]>oems, novels, essays, and criticism; 
kalendars, catalogues, directories, and hooks of reference. 

The book-trade, in Germany is conducted in a more systematic 
way than in any other country; tln^re being a more complete 
organisation for bringing ])ul)iishers and booksellers together. 
Ever since the year 1(580 Leipzig has been the head-quarters of 
the trade ; and even for a still longer period catalogues of new 
hooks have been published in that city. Three great fairs are 
held annually—in January, in April or May (acconling to the 
date of Easter), and in Oc,toher; each lasting throe weeks. 
Commodities of various kinds are dealt in, hut chiefly hooks ; 
and to facilitate the transaction of business, a Bnchhiindler-liiirse 
or Book-Exchange was built in 1836. More than 600 puhli.sh- 
,ing and bookselling firms are represented at the fair. The 
traders arc subdivided into four clttsse.s—puhlisliei’s, retail book¬ 
sellers, dealers in old hooks (not necessarily cheap because they 
are old), and ajgent or commission booksellers. Tne Oster Messe 
or Easter fair is the chief period for settling accounts; and the 
arrangements of the horse facilitate the balancing of payments . 
somewhat in the same way as the bankers’ clearing house and 
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booksellers who attend these fairs come from all parts of Ger¬ 
many, and some from the neighbouring countries. It is said, 
however, that the importance of the fair is gradually lessening. 
The cheapening of correspondence by letter and by telegram, 
the, facilities for rapid personal travel, and the economical con¬ 
veyance of merchandise by railway—all tend to encourage direct 
and frequent bargains between buyers and sellers, without wait¬ 
ing for the periodical fairs. 

Concerning the books published in Germany, which form tho 
chief subject of the transactions at the Leipzig fairs, the printwl 
information is copious and detailed. One work relating to tliem is 
Kayser’s ‘Vollstiindiges Biicher-Lexicon,’ containing a list of all 
(or nearly all) the hooks published in Germany from the year 1750 
to the present time. A few belong to the borderland around Ger¬ 
many ; and some are printed in the languages of nations now 
included in the rule of (lerniany or Austria, such as Polish, Hun¬ 
garian, Bohemian, &c.; hut for tlie most part they are In the Ger¬ 
man langii.age, and were jmhlishcd in German towns. The sixteen 
4to vols. for the ])eriod irom 1750 to 18(54, contain about 450,(XK) 
entries of hooks ; supplements, published at intervals since the 
last-named <late, give the titles ot'OOOO to 10,(KX) works per year. 
Another antliority of similar character, Heinsiiis’s ‘ Allgemeines 
Biichcr-Lcxii'.on,’ has a wider sweep ; it gives the names of nearly 
•'ll the hooks published in the German language since the year 
700; and witli its supplements, fills a long range of quarto 
olinnes. lliiirichs* ‘ Verzeichniss der lliicher, Landkarten, &c,’ 
lias appeared almost uninterruptedly every half year since 
1797; it gives a list of each half year’s publications in Germany, 
and divides them into twenty-tlirce classes. These classes are : 
—(5yclop{edias .md collective works ; theology, religious educa¬ 
tion ; law, politics, statistics ; medical and veterinary sciences ; 
latural history, chemistry, pharmacy ; philosophy; school hooks 
md juvenile works; classics, urclueology, mythology; modern 
languages; history, chronology, inography; geograjihy; mathe¬ 
matics and astronomy; niilitary sciences; technology and trade; 
engineering; foresfry and iniiiing ; agriculture and grazing; 
oetry, drama, novels, and belles lettres; line arts, and art 
terature ; folk-ion*, jiopnlar stories ; freemasonry ; miscel¬ 
laneous writings; Slavonic mid Hungarian literatuie. Tho 
volume of this work for 18(59 contains no fewer than 13,()()() 
entries, many more than Kayser or Heinsius; maps are in- 
cliuled, and probably a larger range of children’s hooks and low- 
ju-ice.d ]mhlications. Brockhaus, of Leipzig, publishes a monthly 
‘ Allgeiueine Bibliographic,’ a list of the chief German and lonugn 
publications; hut as the entries do not exceed 3(X)0 to 4000 
annually, it is obviously only a selected list; the hooks are 
grouped in eleven classes. The most oflicial authority of all is 
the ‘ Leipziger Borsenhlatt fiir thin Deutschen Buchhiindel,’ the 
Gazette of the Book Exchange; it appears thrice a week, and 
every day during the Easter fair, as ti quarto sheet. Each 
number gives a variety of information concerning the book- 
trade ; while a monlhly summary contains the names of the 
new books published. The works admitted into the list make 
up an annual total, in round numbers, of about 10,0(X). This 
Bdrsenblatt is issued and published by the Bdrsenverein, or 
Union of German publishers and booksellers. Several states of 
the widely-spreading German nation have their own lists or 
catalogues of new hooka ; such as the ‘ Oestreichische Buchliun- 
Jels-Correspoiideuz,’ published thrice a month at Vienna, which 
pays special attention to the German, Bohemian, Polish, IIuii- 
garian, and Slavonic hooks published in the Austrian Ei^ire. 

Switzerland lias hut little need of publishers. The French, 
Italian, and Germau-sjicuking cantons oht/iin their small supply 
of hooks mostly from their neighbours. Nevertheless, Geneva, 
the literary canital, puhliah(^a a monthly half-slieet, printed 
partly in Erencli and iiarty in German, and hearing the double 
title, ‘ Bihliographie de la Suisse,’ ‘ Bihliographie der Schweiz ; ’ 
it supjdies current information on all matters connected with the 
book-trade. 

The countries in the south-east of Europe, and in Asia gene¬ 
rally, do not present sucli activity in the hook-trade as to call for 
icparate notice here. The works enumerated in Bibliography 
E. C. vol. ii. col. 124], and the articles in the Cycloprodia re¬ 
lating to the languages and literature of various nations, afford 
information concerning past collections of books. Athens, Con¬ 
stantinople, Belgrade, Bucharest, and the capital cities of Asia, 
idd to the number of hooks annually, hut not largely either in 
[uantity or in value. Messrs. Triibner, in one of their periodical 
atalogues, dve a list of such new Oriental publications as are 
likely to be best worth the notice of European buyers and readers. 
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M. Belin, French Oonsul-Gcncral at Constantinople, has recenthr 
collected useful iniorniation concerning Ottoman hooks, rie 
prepared one list for tlio years 1864,1865, and 1866, and another 
lor 1867 and 1868, td‘ the wincipal works published at Constan¬ 
tinople; giving the Turkish titles, and (in French) a brief notice 
of each work ; but the publications thus tabulated hardly exceed 
one jHir week on an average. The lists appear in the ‘ Journal 
Asiatiqiie.’ 

The American book-trade is ulfectcd by the abaen(;c of an 
inlciTiatinnal CO])yright law between ihe United States ami 
hlngland. As tlie two nations fii)eak tlie same languagi*, the 
iuhlislicrs of each country are 1em]>Led to reiuint and sell the 
)ook8 originally produced in the other, without eontrihuting 
towards tlm rcmuiuiriitioti of the authors or of flie ]ioldi'i.s of the 
copyright. The i vil is felt nion; hy English authors ami puh- 
lishers than by those of Annuica; hut the jirineiphi is js inicioiis 
ill either case, differing only in <legive. It deprives Engli.sh 
publishers of a fair jiortion of profit; while it les.sens tin- willing¬ 
ness of American publishers to pureliiise new cojiyright of native 
authors. Works which make tlieir fame, in Enghiiul are at (nice 
reprinted in the United Stales ; 1h('y sell largely at. low prices ; 
and BO far as each such transaction is concerned, English antlnua 
are not paid, and American authors not wanted. S«jine of the, 
leniling firms in the United States, recognizing the want of fair- 
ne.ss ill such a system, voluntarily make monetary arrangenuails 
with the proprietors of English coj^yright; but the law (lm‘S not 
compel them so to do. I'lic; amount, of tra<le in American hooks 
aH'ords no clue to the number of new Avoiks ]»roduced, so imniy 
of the publications being re])rints of English works. I’oor- 
baeb’s ‘Bibliotheca. AnuM'icanu’gives a catalogue of iienrly all 
the works pul)li.sh(*(l in t.he United States- new books, iie.w 
editions, and rejirints of English books being ilirown into one 
aljdiabetie.al list, without funhev distinction. One vidiime coii- 
taiiis 24,000 entries of the books publislied in Ihiiiy-three veacs, 
1820 to 1852 ; and triennial sujiplenieiits have, since apjKVirod, 
each containing from 4000 to 6000 enlrie.s. Another source of 
information is Triibne.r’s * Guide to American Literature,’ con¬ 
taining a list of forty years’ imblications in that country, witli 
supplementary information for later yeai’s ; it covers nearly the 
same range oi' lime as Roorhacli’s, but jiossc.sses a difrenait 'kind 
of usefulness in grouping the hooks into a large nuinher of 
classes. Messrs. Samjtsmi Tjow, Son, ami Marstou have prepared 
a third work, tlin ‘American ('atalogue of Books,’ extending 
back to the year 1800 ; its jmrport is not ])reeisely the same as 
that of the others, being mure ada])ted to the recjuiieniciits of 
English buyers and readers. There is also an ‘ American Lite¬ 
rary Gazette and Publishers’ Circular;’ a fortnighl.ly periodical 
rclalitig to the book-trade* generally, as well Jis to the jiroductioii 
of new works. An annual volume conciirning the book-trade of 
1870 is large ami full, but only a jtoriion of it relates to books 
puhlislie.d in America ; the re.s't comju'ises a list of the principal 
uooks produced in England, a variety of litsts and information 
useful to the trade, ami hiogrupliical skcLche.s of Aniericaii ]nib- 
lishers and booksellers. Tlie.sc sketches are made the medium 
of a few stuti.stics touching the large sale of suec,e.ssfnl W(»rks, 
and the* amount of tiade transacted by some of the. princij)al 
firms; but as the failures are not mentioned, the statistics arc 
scarcely available for any general sminmiry. 

Mexico, Central America, and South America present but 
little activity in the book-trade. Torn hy revoliitiuiis ami dis¬ 
sensions, the inhalutanls have neither opjiortunity nor inclina¬ 
tion for iriuch reading ; while the low .slate, of education acts a.s a 
further hindrance. The few books printed ami ])uhli.shed in that 
vast region are usually in the Spanish or Portuguese laiiguage.s, 
due to the influence of colonization in ])ast centuries. 

BOOKBINDING. The most reient opportiinily afforded for 
comparing, on an extensive scale, the specimens of bookbinding 
prouuced by dilTerent countries, and any changes of style lliat 
may have been introduced within the la.st few years, wa.s at the 
Paris International E.xhibitimi in 18(57. Uefering to Book¬ 
binding [E. C. vol. ii. col. 266], for technical detalJs'of the vari¬ 
ous processes, it will suflice, here to notice a few malLei'a connected 
with style in costly binding,s, and quulitii in cheap binding.^. 

Borne years ago, attention xvas directed to the exiiediency of 
establishing some kind of relation between the subject of a l‘»ook 
and the. colour of its cover, or the style of its atlorninent: partly, 
on the ground that such u plan would facilitate, in a large 
library, tlie search for particular book.s, each group or class of 
books having its ovni paiticular colour of hindin'^ This course 
was to some extent adopted by Mr. Cliarles KnigJit in his series 
called the ‘Weekly Yoluine;* the series, considerably over a 


hundred volumes in number, was grouped into classes by the 
colour of the cloth employed in binding. It was also proposed 
that, for historical works, the style of adornment should bear 
some ndation to that which prevailed in the country and the age 
to which the work refers—sucli as Egyptian, Greek, Roman; 
Arabic, Saracenic, Byzantine, and so forth. In a partial degree 
this has been done ; but taking bookbinding os a whole, neither 
in the colour nor in the ornamentation is much attention paid to 
analogy or congruence between the contents of a book and its 
exterior. The best binders di.splay great taste in devising new 
arrangements of materials, and new styles of tooling and gilding, 
without mere formal imitation of any one model or fasliion ; and 
ill lliese, matters the be,st Eiiglisli work is about on an ecj^uxility 
with the best French and the best Austrian. 

There, is one characteristic, however, which has lately be¬ 
come rather ^muniiicnt in England. ]<k;c,leHiasticism or Me- 
di.-cvulLsni, so much in favour iu chnn-.h decoration, vestments 
ami altar-cloths, metal-work and Rta,ine.(l-ghiss, architecture and 
furniinre, hits nuulc its mark on bookbiiuling .also. In its simpler 
form, this .shows itself in red edgi.-s ami bevilled boards ; but in 
its richer kinds, it has been numile.sl.cd in elaborate imitations of 
illuniiiiuled missals and mi(ldh^-ag(! ornamentation. For the 
ni(»st part these are idh; superficial imitations, not works of real 
art. Sometimes, however, mediiovalism may he suggested in an 
ji])|iropriule way. At the Paris Exhibition, for instanee, there 
were two volumc.s of tlu* facsimile* of ‘Domesday Book,’ pre- 
larcd under the din-clinn of tin? Master of the Rolls ; they Avere 
jound by Mr. Riviere, in niulyed JVIogadou! goat-skin leather of 
ran* solidity, with tooling oi’ a fine bold cbaracter, and bras.*! 
mounting; tlui tools were*, cut from jiatterns sel(*cted fi’om 
ancient books iu Durham Catheilral Library ; Avhile the designs 
for tilt* mountings were taken by Mr. Godfrey Sykes from speci¬ 
mens suitable to tlu* time.s to xvliich Domesday Book relates. 
The original work of the old bookbinders, such as Grolier, Maioli, 
I'tc., is much sought after by collectors. Imitatioms are sehlom 
Avorth much, but there wa.s a useful di.s]>lay at I’aris, by M. 
Schavyc of Brussels, of can'ful Iy-execut(*d reproductions of ancient 
and modciii .styic.s, to re])n'.si;]it the A'urious e])ochs of the liistoiy 
of book It in ding from about the year 1 lOO to the present time. 

Mr. Ai>]>ell, who wa.s a])j)()iiitctl to rejiort to tne British CJom- 
missioners in tlu* Ula.ss relating to Paper and Bookbinding, at 
Paris, ill 1807, made the following observations on the prevalent 
kind of binding ailonted Ity the large publishing firms :—“With 
regard to ihe, rapidly jtntdneed cloth-binding, Avhich liiis in this 
country for about t hirty year.s supplanted the unsightly ‘ board-’ 
binding, it may be observed in general that the foreign Avork 
<loes by no nic’,an.s yi't equal the English. The Englisli cloth- 
work is, ill iiio.st cases, not only imule of superior material ; it 
also slioAvs more variety of colour, and fur more varicsty and aj)- 
jiropriateiiess in ornamontutiun. Cloth can, of course, never be 
considered as a Rfiti.sfactoiy substitute for leather; but the im- 
mcime advantages of clnth-bindiiig foJ‘ tlu: publishing trade are 
the (•lu*;i]»ness ami de.spatch with which the literary imoiluctions 
the day can be got ready for the public. It is stated tluit if 
a London house laninent in tliis line slioiild receive from the 
publishers 5006 volumes on Monday morning, they am .all be put 
up in cloth covcm, lettered and gilt, Avithiii the incredihly short 
space, of two day.s.” This rate c»t' Avorking has been far exceeded 
iu special ca.s»*s. The chief London housi-s, in the ordinary course 
of trade, are generally prepared to put 1000 volumes into gilt 
cloth in six liour.s, jirovided tlu: coA'ers are previously prepared. 

BOOMERANG is a Avooden missile of a iieculiar kind in use 
among the nutiA'’es of Australi.a, but used .also by several tribes 
in (k:ntr.al .and South Africa. Lieute.nant Breton, iu his ‘ Excur¬ 
sions ill Ncav South Wales,’ 18311, gave engravings of several of 
these A\"ea}ion,<«. One had ju*arly a right angle in the middle, 
like tAvo sides of a .sipiare ; one Avas in the form of a crescent, a 
])ortioii of a circle; but the others had an intermediate form, 
more like a Turki.sh scimitar, broader at the middle of the 
bend than cl.seAvhere. P6ron, in hi,s ‘Voyage de Decouvertes 
.mix Terre.s Aiistrale.s’ 18J1~]6, gUAm a rejiresentation of a 
hoomeruiig, Avhich he ciilled “sahre ii ricochet.” In 1837 Pro¬ 
fessor ]\I‘Cullagh introduced one at a meeting of the Royal Irish 
Academy at Dublin, and dre,Av attention to its peculiarities. When 
hurletl from the hand in a certain manner, and Avith practised 
skill, it Avill folloAv mainly a return jiatli. This strange mode of 
rebounding, or returning,' coiistilutes the point of interest in the 
missile. The average size is about two feet long, two to three 
inches broad, and a quarter to half an inch thick; one side is 
flatj the other rounded or convex, and the ends ore also-rounded; 
while the two edges are thin though not sharp. The shape may 
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be roughly compared to a hyperbola or poi'abola, something 
between a right angle and a crescent. The wood is hard, but not 
otherwise oi special character. In throwing, bo as to produce 
the reflex movement, lJie instrument is held near one end, with 
the convex or lounded side downwards. It slowly ascends to a 
certain height, whirling round and round on its axis, and at the 
same time performing what may be called an orbital motion ; it 
sweeps back over the head of the user, and falls at some distance 
behind him, in a direction exactly opposite to that in which it 
tirst started. This remarkable path is attributed mainly to the 
effect of the lower or bulged side of the buomerang, which, acted 
on by the resistance of the air, compels the instrument to move 
upwards and ilieii backwards. AlUiough thrown with a force 
equal to a motion of perhai)s thirty yards, its forward motion 
sorrii comes to an end, being succeedtjti by an ascent and backwaixl 
motion, and a desceiil. It is used in war, in tire cbaao, .and in 
sport; but its chief apjdicatiou seems to be iir bittiirg birds, wJro 
are thrown off their guard by the strange, inoveirrent of th(i 
irrissile. 

In the Transactions of tiro Royal Irish Society for 1830, Mr. 
Ferguson gave extracts from several aucieirt writers, iucbtding 
Virgil, Silius Italicus, and Valerius Flaccus, with illustrative 
engravings from old coiirs aird bassi rilievi, with a view to 
show that missiles sonrethirig like the. boourerairg were known 
to the Greeks and Rorrrans. A juissage in Diny (‘Hist. Nat,,’ 
b. x,\iv. c. 72) Iras also been sup[iosed to i(*fer to it, but the 
words do imt be,ar tire constrirc,tion ]mt u])ou tbenr. Tire 
boomerang, Irowevru', Avas e.er’tainly known to the ancimit 
l^yplians and ;\ssyriaiis, jurd used b y Ur cur for tire same pur- 
]ioses as by the Australians. llepreseirtalions occur on tire 
slabs in the British Museum, i^c. : see Borromi’s Nineveh’ (pp. 

—1.^)6, third od.), Avlrere engravings of several are giA'en. 

BOOTtS AISJ) SH(.)ES. Grr-at advance has been made in the 
hast fcAV years in the use of boot and shoe-nraking mai ltirres. 
When the article Boot ani) Shok, MamikactuuI': fK. G. vol. it. 
e,()l. 281] Avas Avritlen, such niachiiies were stiaiggliirg into use 
under great dilliculties ; tlu' workirren at SlaHVird, Northamjtton, 
arrd elsewhere, oirposi'd the.ir iiili’odiiction ; strikes, h.ck-outs, 
and riots took jihice ; and the men yichle<l orrly atler hitler < <iu- 
tesls. Nc)W, lioAvever, sewing-machines, and special rna'-hine-: of 
various kinds, are, almost always enqiloyed iit faliricaling tin* 
ordinary “ ready-made,’’ hoots and slioes sold in the shops; hand- 
Avork being linr'ited to the more costly kinds. 

Screwed and pegged hoots have come j»artially into use. The 
former, invented in Frairr’,e, c,annol compete in price Avitlr soAved 
hoots. Bi’ass and iron nails or-pc'gs, to fasten the soles to the 
uppers, Iravtj answered better. A cast-iron last is inserted in th(*, 
hoot, to tuni or clinch tin*, ])oints of the. i)e.gs. Tliese are often 
ciilled riveted hoots ; they are chea]», bocaii.se boys and inferior 
bunils can b<' employed upon them ; but they have the fault <»f 
lieing inelastic to the feet; the, points of the nails are ajd to AA’ear 
inAVurd.s and give, pain ; and the boots can Avitli dillic.ulty be. re- 
)aired, Jn 18H3 a ucav seAviiig machine. AA^as invented for closing 
jeavy ui)perH ; it permits the use, of Avaxed thread, a desitleratnm 
not eaiiilv i)roAn’ded in such matbines ; a hook and .shuttle, in.sle.ad 
of a needle and shuttle, combine two threads in a btck-slilch. 
Lati?r improvements make the machine apidieable, to the sewing 
together of uppers, soles, aiul Avells. Messrs. Keats, of Leek, in 
iStaffordsliire, have introduced a machine called the “ Orispiii,” 
Avhich, under various inodilications of ])arts, Avill scav all kinds of 
goods from thin slipper,s to three-miarter inch clumps ; the lasts 
are slightly changeable in 8ha])e, by jm'ans of w('dges, and eaidi 
nas its own patteni-phite for cutting out the leather and cloth to 
the proper si/e and contour. There are two cliief varieties of the 
niachine ; the “post criH})in,” for sewing a'. cited boot soles ; and 
the “arm nispin,” for closing heavy uppers. 

The various kinds of macliine invented and patented for boot- 
making are so numerous that it is neither necessary nor possible 
to name them all here. Among them, however, may be men¬ 
tioned Rice’s Machine for applying soles to shoes; Hatch and 
Churchill’s macliine for cutting out soles; Mollierc’s machine 
ior cutting leather into strips, prejiaratiwy to sole cutting; 
Bj'ingle’s hand-pegging machine, Avhich s])lits AA’^ooden pegs from 
a block, makes holes in the soles, and drives in the pegs ; Guu- 
son’s pricking machine, for making small rivet-holes ; Gibson’s 
machine for jiaring down the edges of soles and heels by means 
of circular cutters mounted on a spindle ; various machines for 
cutting out uppers onlv, cutting out soles only, dressing heels, 
punching soles, stretening boots, polishing soles, champering 
edges, polishing edges, crimping boots ; and Archer’s machine 
ior cutting uppers and soles of india-rubber shoos, by applying 


heated cutting-dies to sheets of india-rubber spread out on an 
endless apron. Messrs. Gadd and Baillon, of Nottingham, have 
patented an apparatus for weaving or making boot-elastics on a 
lace-machine, instead of a loom ; the advantage being that a 
greater nuniher can he made at one time. 

Tlie Americans preceded ns in the application of machinery to 
the manufacture of boots and shoes. So far back as 1853 scAving- 
machines Avere employed in the trade, chiefly for the uppers. 
Machines were also used I'or cutting out soles ; a knife with a 
cmviliiiear edge, set in a frame., and Avorked Avith a treadle after 
the manner of a lathe, cut up the leather very rapidly : a lateral 
motion adapting the, macliine to any Avidth of sole. At one town 
iji Massacliusetts, Havinhill, there aamu’c more than 120 machines 
em])loyed in thus cutting-out shoe sole.s. A description has re¬ 
cently been given of a manufactory in NeAv York, in Avliich 500 
mirs of boots and shoes are, turiK'd out of hand daily. The sole- 
eather is cut by a macliine into strips, of a Avidth depending oh 
the size of the sole ; the strips are passed between rollers, and 
prcsseil under plates, to give tJu‘ leather density and suppleness ; 
soles are cut from the strips, each Avitli one blow of a stamp, 
rights and lefts being produced bj" simjdy tuniing over the strip 
after each blow ; the lieel pieces are formed each by one blow 
from a hollow die ; tlie eilges are smoothed by pressure against a 
rotating disc ; the uppers are seAved to the soles by a machine, 
Avitbont AA'elts ; and another machine fixes on a second or double 
sole Avitli in>])]>er peg.s. 

In the trade of tli(‘ United Kingdom the. exports of boots 
and shoes exceed manifold the imports ; our colonics demand 
a large sup]»ly of strongly-inade English boots. Tlie imports 
in the last three yiairs wei e--437,052 ]iairs in 1808, 378,024 
in 1800, and 534,048 in 1870. The e.xqiorts Avere in 

1808 . . 5,271,182 pairs, of the value of ill,397,000 

1809 . . .5,235,950 „ „ 1,320,792 

1870 . . -4,147,8.30 „ „ 1,141,IJ)2 

BOILAC’ITE, lUmrdfe, a mineral occurring nt Liineherg in 
Hanover, Segelnrg in Holland, and Luneville in France. It 
is a magnesie borate .and elilovide of a yellowish or greeuisli- 
Avhit<‘ colour, and nystallizes in cubes or rliomboidal dodecahe¬ 
drons nr tetraliedrona, S. G. 2'97 b Hardness 7. 

BORAX. [BoKAorc Acid, E. 0. a'oI. ii. col. 284]. Borax is 
still mostly obtaim'd from boracic acid, by the process described 
in the article just cited ; a proei-ss devisiMl by Payeii and Cartier. 
'.I’be crude borax, liowisver, or lineal, a yellowish white mass, con- 
timies to be obtained from the horax lakes of India, Tibet, and 
Pe.rsia; for purifying it lime and salt are employed as agents, 
under the inlbnuiVe of heal. 

The Duleli laundresses employ borax to give to their linen 
that beautiful whiteness in Avhicli the.y take so much pride. It 
is used in the rdined slate, instead of soda, one hanclful being 
throAvii into ahoiit ten gallons of AViiter, Avith an extra quantity 
for cambrics and laees ; the horax softens the AA’^ater, economises 
soap, and bleaches the linen. It is also usid for cleaning the 
hair and tlie teeth ; making a bevenage Avith tartaric acitl and 
carbonate of soda ; dissolving many resins and fatty acids ; 
making fusible Iluxes, glazes, and enamels ; eiiainelling cast-iron 
ve.ssels; glazing stone-ware ; and dissolving metallic oxides. 
This lasl-iiamecl pro[)e.iiy gives horax great value in metallurgy, 
assaying, and soldering. 

BORDLTRE, in Heraldry, a hordar fin relief) to the shield, 
in Avidth one-liftli of the lireadth of tiie tield. In niediiBA’^al 
heraldry it was employed as a mark of cadency or difference, 
but is now frequently borne, its a charge fH krai.DIIY, E. C. vol. 
iv. col. (;()7 j. 

BORING MACHINERY. Credit attention has been directed 
of late years, to the construction of rock-horiiig macdiinery, for 
raining, limnelliug, and other purposes. Many machines of this 
class have been used successfully to a greater or less extent. 
They act on various principles, aiid may be classified as follows : 
—(1.) Machines to replace manual labour in drilling the bore 
holes for blasting, which act either by percussion or liy pressure. 
The former include machines in Avhich an ordinary steel jumper 
is caused to .strike the rock rapidly, by arrangements connecting 
it with an air or steam cylinder. The latter include machines in 
which a steel cutter or a diamond drill is ])res.sed against the 
rock, and at the same time rotated. In eitlier case, a series of 
bore holes are formed, arranged over tlie working tace of the ex¬ 
cavation, and these are then charged with gunpowder or gun¬ 
cotton, and the rock is brought doAvn by blasting. (2.) There 
are machines wliich avoid the use of gunpowder altogetner. In 
some of these grooves are cut into the face of the rock by a vibrat- 
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ing pick, or revolving <li8c armed with cutters, the rock being 
then broken down by wedges or otherwise. Some machines oJ 
this kind will bo described under Coal Getting Machines 
(E. C. S.). Under the same head we may include machines in¬ 
tended to cut away the entire mass of the rock,by the percussion 
of a series of chisels, acting on the entire working face, (3.) There 
are, lastly, combined machines, which jump or drill a single 
central blast hole, and at the same time cut a circular groove, oi 
the diameter of the tunnel, intended to limit the ellect of the 
explosion. 

Of machines to supersede manual labour in kmping blast 
holes, those used in constructing the Mont Cenis Tunnel maybe 
mentioned as amongst the most successful. In this tunnel, 
gidlet or heading, about 11 feet by 8, was driven in advanc 
working face of this Lmllct was attacked by nine or ten 
jumpers simultaneously, eacli being actuated by an air pressure 
un^e. To w'ork this machineiy, the air wiis compressed tc 
90lbs. per wjuore inch at tin; mouth of the tunnel, by hydmuli 
machineiy put in motion by the streams of water coming dowi 
the mountain side. This (M)mi)ressed air Avas then conveyed ii 
pipes to the drilling maeliines and, having done its w'ork, served 
to cool and ventilate the tunnel. Tin; jurn]>erH made .about 3 
blows jHjr second, and 80 jumper lioles could be j)erfoTated, to a 
depth of 30 inches, in t(j (i hours, actiordiiig to the hanlness of 
the rock. 

Mr. Low’s boring machim;, first us(;d at the Roundwood 
Tunnel near Dublin, acts in a similar manner : it consists of a 
jumper bar or boring tt)ol, worked by the ])iaton of an air pres¬ 
sure engine, a carriage by which the boring tool can be su]iport(!d 
in any desired i>osition, and an air coinpnissiug e.ngine. The 
boring tool makes about (500 bhjws ])er minute, perforating to a 
depth of about Ij inch per minute in Roundwood granite, and 
doiriff about as much work in a given time as live lue-ii. The 
peculiarities of Mr. Low’s muclriue are, that the l)oring tool and 
its cyliinler are curried in a spherical be-uring, so that it (%'in be 
])laced in any position in the tunnel, and in the air compressor ; 
the air is forced through u'ater and the })istons never come into 
direct contact with the air, being in all cases sejMvrated from it by 
a l)ody of water. Tlie object of this is to overcome the dilli- 
ciilties caused by the heating of the air duiing eompression. 

Beigstraem’s boring machine, used in S\ve<l('n, and described 
by Mr. C. Le Neve Foster, to the British Association at Dundee, 
is of the same type. It consists of a jumper bar actuated by 
comprcsseil air and making 200 to 300 strokes per niiuuU!. Tl; 
air is compressed to 15 or 20 lbs. per square inch. 

Mr. Herman Hau])t, who had cliarg(‘- of the drilling operations 
at the Hoosac Tunnel, slates that the re(|uireinents to be fulfilled 
in substituting machine for hand labour in boring blast holes, 
are as follows ; (1.) A mode of erecting and upjdying the jiower 
and of removing the drills quickly; (2.) Facilities for resiuuiiig 
drilling operations inniKiiUately alter a blast, without waiting 
until the material blowTi down has been removed on cars and 
without inteilering with its removal. (3.) Ample ])ower for 
operating the drills. (4.) Pcufect ventilation at all limes. Mr. 
Haupt works the drill by steam, the steam boilei- being in the 
tunnel, llis plans were described to the riiitisli Association in 
1867. 

M. de la Ilocbe-I’olay exhibited at Paris in 18(57, a diamond 
rock boring, or rather drilling, iiuichiiie. This consists of a steel 
bar carrying the boring tool of stc'el or of rough black diamontls. 
This bar is foroed forwiuds against the rock by water ]ireasure 
with a force of 14 to 22 cwls., and at the same time it is rotated 
by a small water pressure cuigine. The bore, hole having been 
formed the rock is got out by hlastiug. 

In 1852, a rock cutting machine was construct ed and ii.sed .at 
the Uoosac Tunnel in Massachusetts. It was designed to cut .a 
circular groove 13 inches wide and 24 feet in diuiiietcr in the 
rock to be tunnelled. The cutters were steel discs jn’essed 
against the face of the rock; these were Axed on a cast iron 
cylinder which was put in rotation so ns to grind away the sur¬ 
face of the rock. The machine cut 25 or 30 feet into talcose 
slate, but was then withdrawn as a failure, and drilling mocliines 
were substituted. These bored holes for blasting in the manner 
describtal above and proved successful. 

Capt. Beaumont and Mr. Berrens have invented maeliines for 
cutting an annular groove into the rock of the full diameter of 
the tunnel and at the same time a central hole destined to receive 
a charge of powder to break iq) the core of rock thus isolated. 
A machine of Captain Beaumont’s, at the Vartry Wateiworks 
Turmel, cut into the liardest greenstone at the rate of 2 or 3 inches 
per hour only, but at Bolton, in soft rock, 2 feet 3 inches were 


cut per hour. Captain Beaumont’s machine is driven by com¬ 
pressed air. Tills acts on a piston carrying a disc on the edge of 
which are set 50 steel cutters. At the centre is a single cutter. 
The machine makes 200 to 4(X) strokes of 2^ to 3 inches per 
minute. During the percussive action of the piston it slowly 
rotates so as to bring the cutters to act on fresh portions of the 
rock. When a depth of 2 feet has been cut, a charge of gun¬ 
powder or gun-cotton is introduced into the central cavity and 
the core is blown down. 

Captain Pemice’s machine cuts away the entire body of the 
rock without the aid of blasting. It consists of a circular boring 
heati, forming a XJrolongatioii of a ram or piston. On the boring 
head are Axed a great number of steel cutters. By steam or com¬ 
pressed air this boring head is caused to strike rapidly the rock, 
and it is at the sjime time rotated. In this way the entire sur¬ 
face of the rock is chix)i)e«l away. A jet of water is kept playing 
over the working face to cool the cutters. A machine of this 
kind lia.s been ino^iosed for cutting a tunnel from England to 
Franco, tlirough chalk. 

BORNEOL, Borneol Alcohol^ Holid Camphor of Romeo, 
[E. C. vol. ii. col. .542] (’j^lli^O is a camphor-like 

Hubstamu;, obtained from tlie Jfnjabalanopji camphora, and can 
be produced uiiiticially from ordinary camphor, by heating it in 
sealed tnhe.s to a tenij)eratnre of 180'’ to 2(M)° with an alcoholic 
solution of X)oiusli, eaiiij)liic acad being formed at the same 
time. 

2C,oH,«0 + n.G = -f C,oHiA- 

Cuinphor. Water. Aorneol. Cainpliic acid. 

+ 27/0 = -f C^TJ),.) 

On the addition of water, borneol seimrates out. When metallic 
sodium is added to ordinary camphor, it dissolves without evolu¬ 
tion of gas, borneol being formed at tlie same time as sodium 
camphor. 

+ 2Na - 2C.„H„NuO + C.„H,.0. 

Camplior. Sodium ciimphor. Itorneol. 

+ 2.V« = 

BOSS, ill Gothic- Aidiitectun*, the ])i‘oji‘.cting knob placed 
at tlu*. iutersection of the ribs in groined vaulting. In Norman 
work the boss is neither very ])roniiuent nor (daborately carved. 

n First and Second Pointed wuuk llierc is a progressive increase 
in richness and ornament, and some bosses of the later period 
are excellent specimens of the sculptor’s work of the time. In 
the Third Pointed style, the ornament runs into excess. Bosses 
in this styh; frequently hear lieraldic shields and devices, or, as 
at the Divinity Schools, Oxford, a series of monograms; and 
sometimes the bosses heenme xieiulnnts, curved and occasionally 
pierced. In tJie Afteenth and later centuries bosses occur at 
the iutersection (jf tlie rilis in Hat ceilings. They are also em- 
idoyed as a lenninal to mouldings, and in a variety of places 
where tliey could he u-sed as an ornamental Anisli. 

The knob on the c'cnti'e of a mediajval sliield, the ornament 
on each side oJ* the bit of a horse’s bridle, and carved and 
clmsed knobs on mediaeval art-work generally, are commonly 
termed bosses. 

BGSSAGES, in Renaissance architecture, the projecting 
hands or cinctures on the shafts of engaged columns, whether 
square or cylindrical, and arc cut so as to present a roughened 
ccrniiculuted or fuscetted siiriace. (Rustic or Rusticatud 
Work, E. (k vol. vii. col. 218.J. 

BOSTON (sometimes R))c;lt boaston), a game at cards, said to 
lave been invented by the oAicers of the French array in America, 
at the latter end of the eigliA'entli century, ami to have been 
iiitUKluced into Europe by oAicens of Russian ships of war. 

Tliere are .several wap of xilaying Boston, the principal being 
American Boaton and French Boston, The former being the one 
now jirincijially jdayed, we shall describe that only. 

American Boston is played by four iiersons, with two pucks of 
Afty-two cards each. The cards nuik us at whist. Oounter.s or 
(Hiechs arc used for paying or receiving ; it is convenient to have 
ed and white checks, or checks of two different sizes, one kind 
leiiig equal in value to ten of the other kind. 

Tlie deal is determined by cutting. The dealer distributes 
Lliepack to the xiluycrs in rotation, beginning with the player to 
llis left Ho gives to each player foiu* cards, Uien four again, 
and lastly five to e.ach. The curds ore not shuified, except at 
‘he commencement of the game, the object being to keep the 
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suits together, so that hands may he dealt sufficiently strong to 
hid upon. This is a great defect in the game, as it iinsets all 
(Milculations as to the chance of the distribution of the cards 
when dealt at random, as they should he in all well arranged 
games. 

While one pack is being dealt, the playtir opposite the dealer 
cuts tlie other pack, and turns up the top cjird for trumps. The 
suit turned up is called first j^fftreace ; the suit of the same 
colour, whether red or black, is cjilled second yrcfiereiwe; the 
other two are called plain or common suits. 

After the cards have been dealt, the eldest hand (player to the. 
dealer’s left) has the privilege of saying whelher he will hid or 
pfws. Should he think he can make five trick.s or luoiv. he says 
“ Boston,” if not, he says “ I’ass.” The eldest hand may bid in 
any suit, t.c., may make any suit trumps ; but if a player after 
him also bids, he must undertakt'. to do more than the pre¬ 
vious bidder. Thus if the st'cond play(!r also bids b»»ston, he 
must play in colour, that is witli either of the suits the same 
colour as the trump. Should the third jtlayer or the dealer also 
bid boston, be must jday in trump, i.e., first prefen'-m e. When 
it comes to the turn of tlie eldest hand again, he must either 
pass, or bid over the previous bid. For examph; ; sui)])ose the 
eldest hand bids boston ; if the second also bids boston, he must 
play in colour ; if the third and fourth iiass,the elde-st hainl may 
say “/ keep,*^ which means that lie will ])lay in colour ; if the 
second player does not wish to relinquish his bid, he may say 
“ I keep over yon,” winch indicates that he will play boston in 
truinj). The other must yield to this bid unh-ss he engages to 
win six or more tricks with any suit for trum]>, or to plAy miscrc, 
(i.e., to lose every trick). AVheii a player makes a hid, and 
another bids (wer him, tlic first has the juivilege e)f increxsing 
bis bid to whatever he fancies he can aehieve. Thus : if a 
player bids six tricks, any player following him and bidding the 
same numlair must ])lay in colour (»r in trum]>. 1 f the first hand 
passes, the others may Idd or i)a.ss in turn. .Should all 2 )as.s 
e.\cept one player, he having bid la^slon may ]>lay it with any 
trump of his choice. If all ]iass, the eards must be thrown 
up, and tlie. deal goes to the. ])layer to the left of the last 
doale.r, and each jdayer has to deposit a ten-e.heck in the, ^lool, 
which goes to the, winner of tlu' next bid. When a jdayer has 
pa.sKed, he cannot come in the second time unless Ixs bids 
misere. 

When misere is bid and ])layed there is no trumj». Tf the 
player bidding misere is forced to take, a trick, the hand is over, 
or played out, as it is called, and after settlement, a new deal 
commences. If a player succeeds in doing what he undertakes, 
he wins, and must be i)aid according to Table II. ; if lie fails, he 
must pay in proportion to the tricks he falls short of comjib-ting 
his bid. Tims, if be bids boston, and only takes four tricks, 
he is put in for one trick. Tlie itaymeuts will appear.in 
Table III. 

When a player makes a bid, the otheis all play against him, 
and endeavour to luit him in for as many ti-icks as they can. 
The game proceeds as at whist; and the trick.s ai-e taken ns at 
that game, but lioiioiirs do not count. Each player must 
folIoAV suit if he can ; if unable, he may trump, or throw 
UAvay a card of luiother suit. American boston is never played 
with partners. 

Tlie following table e.\liibits the diderent bids in the order in 
which they rank or supersede eae.li other :— 

Tadlio 1. 

1. Bosiion, common suit. 10. 'J’cii tricks. 

2. „ second prefcroiicc. 11, i’cLito misen* ouverte (i.e., to 

3. ,, first prelci'cnce. disciivd ii card, expoHO lire 

4. Rix tricks. liaiid, and lose all twelve 

h. Seven tricks. tricks). 

G. betito misere (i. e., to lose all 12, Eleven tricks. 

twelve tricks after h.avinK dis- 13. Grande misere oiiv(?rte (*. e., 
curded a card, which is not to to exyioso the hand and lose 

bo shown). every trick). 

7. Eight tricks. 14. Twelve tricks. 

8. Grande misero (i,e., to lose ovciy 15. Grand slam (i. e., to win thir- 

trick without discarding). teen tricks). 

9. Nino tricks. 

Example the me of Table 1. —In bidding boston, the table 
tihows that first preference takes precedence of second preference. 
A bid of six tricks, with any suit for trumps, su})ersedes boston. 
If more than one bid is made for six tric^, the bids in colour 
and in trump supersede the bids in common suits, and so on. 
In many circles it is not permitted to play misere. 


Tablb 11. 


Showing the niunber of one-checks to be ]Aaid to any player 
taking the number or more than the number of tricks bid. 



F..mmph of the use of Talk II. Suppose a player has bid 
boston, and that he lakes live tricks exactly. To find the num¬ 
ber of om:-check.s he has to receive from each player, look for 
the llgure 5 in tlie column to tlie li:ft of the tatde representing 
the mimber of tricks bid. Then find the figure 6 in the row 
of hgiires at the top of the tabfe. Under it we find 12, which 
is the number of one-chec-ks the winner has to receive from each 
jdayer. SimilarJy, if he. bids hoston and takes seven tricks, the 
other players have to jiay him 13 one-checks each. 


Tai$j<k in. 

Showing the number of one-checks to be paid by any player 
failing to take the tricks he bids for. 



Example of the me of Table III. Suppose a player bids boston, 
and is put in for one trick ; to find the number of one-checks he 
has to pay each of the other players, look for the figure 6, the 
number bid, in the left hand column, and for the i^re 1 (the 
number put in for) in tlie top row. Under this we find 11, the 
number of one-checks to be paid by the loser to each of the 
other players. 
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The mistires win or lose aw follows :—A player winning 2 )etite 
miscre, receives 20 from each of the other players ; losing, lie pays 
20 to eacli. A player ]»laying groude niisere, wins or loses 40 ; 
petite niisere ouverte, wins or loses 80 j grande miaent ouverte, 
wins or loses I GO. 

The Laws of Boston are as follows :— Dealinff: 1. The deal is 
d(!tenniued by cutting ; the lowest deals. At least four cni-ds 
must be cut, or tl)e cut is void. 2. At the commencement of the 
game tlie jmek may be shuffled, the dealer having the right to 
shuffle last; hut in all subsequent deals, no shuffling is per¬ 
mitted. 3. The dealer must deal to tlie players in i-otatmn, 
beginning to bis left, four cards twice, and lastly five cards. 4. 
There is no mis-deal. If the d(‘,aler makes an error in dealing 
he forfeits a ten-check to tlie. ])ool, and ileals again. 5. The deal 
passes to the left, the, ]»acks lieing dciult witii altemately. C. 
During the. deal the, player o]>po.siLe to the, dealer cutsthe secuud 
and turns up the top card for first prercrenoe. I‘axisiii;i a,til 
ing: 7. When a ]»layer jwissi's, he cannot come in again that 

hand, unle.ss h(} plays a ini.sere. 8. When a jduyer makes a bid 
and all the others jtass, the bidder may choose his trump ; but if 
anothci* player bids the same niunher of tricks, the younger hand 
must play his bid in colour. Tlie elder band may liid over the 
younger or abandon liis bid. 9. The highest bidiler must decl.are 
the traiiH) he plays in, previon.s to leading, or in ilefault 
play in tiie suit he first le,ads. 10. If all ]iass, the ileal goes 
to the ne.xt dealer, and each jdayer pul.s .a ten-check info tlu! 
pool. Itevohinuj: 11. Jf a player revokes (u:., does not follow 
suit when able) and the ('.rror is rectified before the trick is 
turned and quitted, or before, tlie oUeiider plays again, the card 
dayed in error is e.v]io,^(‘d, and may be called. 12. If a revoke 
)y'tbc liighe.st bidder i.s i-slablisbeil, lie is nut in for oiu* 
trick certain, and for as many more us he is short of a<-.com- 
]di.shing his bid, and be inii.sl deposit four len-cbecks in the 
pool. 13. If a jdayer opposed to the bidder makes a revoke, 
oacb of the three jdayers niiist pay the bidtlcr the amount of his 
bid, whether the bidder is succes.sful or nut; ami the actual 
oireudenriust deposit four ten-clieck.s in the, pool. Pool: 11. 
All checks in the pool go to tlie wiuueritf(hene.xl bid. Lctulimj 
or plftyuifi Old of timi ; 15. If a player opjarsing the, ladder leads 

out of tain, the, card, on demand of the leader, mu.stbe taken up, 
and may be called dutiiig the hand ; or the biddm* may call a 
suit from the right leader. JG. Should a jdayer o]»j)o.se(l to the 
bidder play a carrl out of turn, the bidder may Ttspiire tlu- card 
so played to he, taken up, and has the option of eallinghisliighe.st 
or lowest of the suit led ; and no after ]ilayor ojqiosed to the 
bidder is entitled to win the trick. 17. If the bidder leads or 
plays out of turn, there is no penalty. (^ises not jn-ovided for in 
the above mles inuy generally be settled by ajqdying the laws of 
whist. 

BOTTLING MACHINES. ]\raiiy contrivances have been 
introduced for facilitating the corking or closing of bott Je.s, either 
to exiled it e, the nroce.s.s, or to c.oinbiue it with the pouring in of 
liarticular liquids. Some of these, may more pro]»er)y he c.:illed 
soda-water or aerated-water nuuhines; such as Tyler's, which 
com]irifies a small piiiuj), condenser, solution-])im, gas and wat<‘r 
cocks, an agitator to mix tlu' ga.s with the li((ui<l, gas genemtor 
and liolder, and a bol.tling-pie.ce ami ninph'.; and DuvidsonX in 
which the liquid is cliawii from a barrel ihroiigb a sue! ion-pipe 
by means of a piston, ami bottled. Me.s.sr.s. Cox’s niachim*. is 
peculiar chiefly iu the mode of ]tu]aj)ing air out of the li(piid, 
and in forcing eflervus(dng gases into it. Mastermaii’s .'ip])arjitns 
is more strictly a bottling machine, having mechanical ap]»liances 
for driving corks into bottles ijumediately after the latter have 
been filled. Tlu; Ereiich have many iiigeiiioiis inventions for 
this purpose, some of wliicli were*, shown at the I’aris Exhibition 
in 18()7. In M. (fiiolo]>in’s a]i]>a,ratus, u strong frame liohls the 
bottle,; while immediately abfive the bottle-neck is a sort of 
moveable,-gland, formed ol three ])art,s Avhic.h close up tightly ; 
the gland when open receive*.^ the cork, closes and compresses 
it to a diameter siiialler than that of the neck of tlu* bottle ; 
a lever and lOtl forc.e the cork down into the bottle, where, it 
expands again and clings tightly. Tt. is in this way that some of 
the champagne bottles are corked at E]icj nay ; the bulging of 
the portion of the cork almve the neck of the‘lM)t11t^ is an indica¬ 
tion of the great amount of pres.sun; on that ]iart Avhich Ls within 
the neck. In another machim?, by ^l. Maurice, the bottom of 
the bottle is held firmly ; the cork is seixed by two conical 
matrices, which, actuated by a cam-lever, compress it to little 
more than lialf its original size. As a champagne bottler, he 
uses a more powerful machine in which the cain-levcr is sup¬ 
planted by a pinion and rack, driven through the intervention of. 


a fly-wheel. ^ In a third machine, the compressing of the cork 
ana forcing it into the bottle are efiected by one movement, the 
paits being so geared together as to act in immediate sucoession. 

Smaller bottling maeliines arc in use for dojnestic and retailing 
purposes. In one, a lever forces doAvn a vcnt-needle into a cork, 
jdaced ill a funnel; an automatic spring lifts the lever, and at 
the same time draws out the veiil-necdlo ; a weighted pedal lifts 
tlie bottle to tlu*. corking-funnel; a sidf-acting catch holds imd 
releases the, bottle in turn ; and a plunger or ram drives down 
the cork into the bottle. The vent pierced by the vent-needle 
jiermits of the bottle being corked wlien quite full of liquor 
Avillioiit danger of bursting. 

A prevalent mode of securing bottles when corked, by a 
metallic covering extc'iiding a little way down the neck, is 
desr-ribed nmler OAl’riL’LE | E. vol. ii, col. G02J. 

BOTTOM, the keel or butloiu of a ship (from the Dutch 
hnih'in), and lienee, by an ordinmy extension of language, in 
mercantile ii.*<age, the sliiji itself [Bottomuy, E. C. vol. ii. col. 

BOUGHT AND SOLD NOTES are bi-ief instruments of 
.‘^ale and piircha.-^e dniAvn ii]i and .signed u.sually l)y one and the 
same bnikcr, and issued to liis prineijials, avIio arc i)artie.s to the 
tran.saction, ilie om* to .sell and tlie otlic*r to buy, through means 
of a coiniiion agent. TJiiy are of course in the sim])le.st form, 
and drawn iu tin* briefest langiuige. They do not always name 
the priiiei])als. In that ease the. broker is liiinsidf liable to bo 
sued oil the contract, as in case of uniuiiui-d ])rincipals. It is 
tlie be:4. ojiiiiioii, however, inuong lawyeis that brokers, quite 
irri'spective of their own inlere.sls, an* in duty bound to name 
their jirinciiialsiu their nuU‘. 1 n that casi', the in.strument Avould 
run sonu'what thus—“ Bought iSohlJ lhi.s day for my principals, 

Messrs. A. & B, |U. D.J, fiOU ]),s. best navy duck at-per yd. 

To be delivered in 14 d.s. Terms casli on delivery. 2.1( diset.— 

X. 3d/G/71.’' 

The bought note is deliA'cred to the seller .and the sohl note to 
the hu}er. fl'hi' noli'.s should exaetly I’orre.spond one with the 
other in all excejit tlie tiunie.s of the iM’iiieipals. The broker 
being di3enied the agent for b(*lh for the jairposes of the contract, 
satislie.s by lii.s .signature to belli note.s the, Statute of Frauds, 
wliicli requires <-.ontracts for the saleof gootlsto an amount above 
10/. to be in writing, signed liy the jiarly to be cliargcAi, or by 
some duly authoiised agmil on hi.s behalf. 

If the notes dilfer in m.aterial terms, the parties are said not to 
be < 1(1 idem, not at one, ami con.se(|ueiitiy tliero i.s no contract. 
In such a case the broker’s htsde, which he is hound to keep and 
(o sign, Avouhl liegooil evidence to .sltoAv what the contract Avas 
hetwei-n the parlie.s. But if lliero be two brokers, one for each 
of the principals, and llimc )te a dillcrcnce, between the bought 
and sold notes and also iHitAveen tJie books of the bridiers, there 
i.s no evidence of a contract, and neither jwirty i.s bound to tlie, 
other. If tlie. broker, since lie. has no general authority, go 
beyond bis sjiecial unthority from eitlu'r side, in making tlie 
liargain, tlie contract is null, and not binding on cither of the 
I principals. 

BOLHiiE, a surgical insl.rnmeiit used to examine and dilute 
I the gullet, urethra, or rectum. J L is Jiiade of tlu* size, and to the 
curve, ol the ])as.sage for Avhich it is inlemled, and may be solid 
or hollow. Bougies Avere first made of Ava.x ; but they now 
consist of gntla-]»ere,haor eaoiitchonc, or of loose webbing (usually 
of silk) (li])]M’{l in a conqiosiliun of oil and Avax, tuipentine, 
amber, &(•„ and Avonnd runiid a polished met.'dlic Avire, or other 
suitable eor<*. 

BOUQUET IN WINES. Chemists so name the odoriferoua 
])rinci])le in wine.s, but connoissmirs rather consider it to be the 
comliiiied jierfunie and llavuur in tlie more delicate and higher- 
class Avines. The bom|net of di'.licate Avine.s is as difiicult to 
define us to uualy.se. 4 he liiiest and richest red wines of the 
(^dte-d’Or, and tin* Avliiti; Avim*s of the Gironde, among French 
wines, alford exanqiles of exquisite bouquet; yet both difierfroni 
eucli other, and still more from the full rich bouquet of pure 
(uiibr.'indiea) old port or rijic niadeira. The bouquet is considered 
to be cliielly due to the juvsence of oenanthic. ether, a combina¬ 
tion of oenanthic acid Ai’itli o.\ide of etliyl : thougli some autho¬ 
rities attrihute it to the coiiibiuatioii ot fragrant volatile acids 
Avith a nitrogenous base [WiNE, (Jhemiktry of ; Wine Manu- 
FACTUilE, E. G, vol. viii.J 

BOUIINONITE, }^ch'warzitpieKiiglaiizer4, a mineral found in 
CoriiAvall, Neudorf in the Harz, &c. It is a sulphide of anti¬ 
mony, lead, and copper, and ciystallizos in right prisms of a 
dark steel-OTey colour. S. G. 5*7. 

BOUSTllOPHEDON {0ouarpo<i)tiihy, from Povs^ an ox, and 
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(TTpofi), ii turning), an ancient manner of writing, in winch the 
lines proceed alternately—as an ox forms the fuiTows in 
jdoughing—the first line being written from the left to the 
right, the next from the right to the left, pid so on to the end. 
Early Greek inscriptions were written in this manner: the 
Laws of Solon were so written, and other specimens arc extant 
I Inscriptions, K C. vol. iv. col. 89;11. 

BOUTS-RTMES are assonant syllables or words which, hav¬ 
ing been selected and disposed in a certain order by one jierson, 
are given to another to be used as llic ihynn'd endings of 
which have to be adapted to them. Tlie au’bj ect is also prescrilied ; 
and for the purposes of the lixercisi*, which ulfcrs an ojjportnnity 
of intellectual display in jirojxntion to its dillicultv, it i.s an 
object with the. person or the company dictaiiiig tin*, task, that 
the thciiie and the words whicli must he employed init.s treat¬ 
ment should present the greatest ])ossihle incongruity. It has 
been asserted that these rhymes av(‘. easier than any olliers, on 
the ground that they assist tin*, invention, and suggest m-w 
thoughts, lint, as this is a (juesliou to be settled by expia-ience, 
the counter-statement is of e.iiual validity ; ami it is safer to 
atlirm that the emidoyment of buuls-rimes is more or less dilii- 
<‘.ult than ordinary composition, just iii ]iroportion as the p<M‘t is 
gifted with a iireponderaucc of ideas or of vof.ul)l<‘S, and with 
readiness in their a])plication. TIk' ■j>m'ms with which boiits- 
rimes are. incorporated may he of any form, hut tlu'y ordinarily 
follow that of the sonnet, wldndi was the sjteeii-s of ])oi>m in 
which they wen; originally ein]>l<\y(‘d. 

The invention of bouts-rime.s, which afterwards came to he 
used for the purpose, of ijilellectuul and social dixa'rsiou, has 
heen referivd to Dulot, a Eienchpoet of Ihcsexeiiteenth century, 
who seriously adopted the lU'actice as a -ijart of the machinery of 
jtoetioal composition. ITe discovered his iiudhod in 1(M8, in his 
grief at the loss of three hundred s(jnnels, the sub.staiie.(*of which 
wa.s still "It hldnCy but the bouts-rimes, or rhymed endings of the 
lines of which lie had coni]»let(!d. Tlie serious ]dun of Dulot 
having been divulged by bis iVieuds, jiassed into pojtularily in 
the shajH! of an amuscaneiit; and Jean Eiany(»is .Sarrazin, a con¬ 
temporary po(‘t, who is said to have failed of distim'tion in this 
species of’ compo.sitiou, revenged himself upon its autlnu- and its 
abettors, by the produe.ti(ni of a brilliant satire in mock heroic 
verse, entitled ‘ Dulot vaiiicii: on, la Defaite de.s Bouts-riine.s.’ 

BOVATA. The. bovate, oxgaiig, or o.vgaie, was u common 
measure of land at tbi‘, lime, of the Itomesday Survey and until 
the IJth century. Tlu! word originally signili<*d a.s much arable 
laud as an ox or a pair of oxem could plough in a year, 
provided that the (piuntity Mere idouglied, sown, and reaped 
once during that jxiriod. According t(» the most general ac¬ 
ceptance, eight hovates comjiosed a carucat<‘, hut the actual 
number of acres wbicli made a bovate- are variously stated in 
dill’e.rciit records betM’cen eight and iMciitv-four. S]»elman’s 
uotice.s of thi.s ineasur*' are deserving of uit(>ntiou, but all at- 
temiJs to determine with juecisioii the (juaiitify of the Iswate 
have proved unsatisfactory; it ])robably varied according to loeal 
custom, and M'as dependent upon the quality of the land. Dr. 
Nash (piotes a ])assagc fnau Tri)i., 21 Edu\ J., Rol. 2(), IJhor. 
coram liege: —“A bovate of laud coiilaiiis 8 .acre.s of laml in 
campis Iloiicaslriojand again, “One bovate of IG acre.i, and 
another bovate contains ] 7 acres,” 'Trin., 2(J luhr. i,, Khor. <lc 
Banco. Skene considers the bovate e(piivalerit to 13 acres; 
Spelman (from an old statute) 1<S acres; and a jiassige in the 
‘ Monasticon’makes it coii-sisi of 2<) acres. lloJndva and borni’iata 
Ave.re synoiiynious terra.s upon the continent. Dncaiige, s. v., and 
Sir Henry Ellis’s ‘ Introduction to Doiuci’day,’ contain valuable 
iiiforinatioii upon the bo\-ate. 

BOW, the stem or forepart of a shij». In nautical language 
the bow is further divided into the darhaard and the Utrbonrd 
how, or the portions on the right ami left respectively of the. 
ligure-head,or more accurately,the mid ship section. [.Ship, E. C.] 

BOWLS. Tills old English pa.stime dates from tlie thiilcentb 
century, when the mode of playing the game, miicli reseiid)led 
tliat now in vogue, two small cones or “jacks” being placed up¬ 
right, and the players bowling at tliem nltemately, to see who 
could get nearest the mark. In those days each jdnyer had one 
bowl only, Avliilst tu^o or thriic is now the usual number. 

Down to about the end of the sixteenth century both Bowling 
Oreens and Boivliug Alleys were common, the former out of doors, 
and chiefly in the country; the latter, as the name implies, almost 
entirely confined to the metropolis and large towns. Owing, how¬ 
ever, to the disrepute the alleys fell into, as haunts of vice and dis¬ 
sipation, they were abolished by law about the middle of the last 
century, although a somewhat similar game, viz., “ Long Bowls,” 


is now played in a private alley, at the Marlborough Club, Pall 
Mall. Bowling Greens still continue, and in Scothuid and the 
north of England the game is much in vogue. The * Willow- 
hank Club,’ in Glasgow, was the earliest society formed in the 
United Kingdom to encourage and foster the pastime, and dates 
its birth from the beginning of Uk* present century, since when 
niuiicrous clubs have sprung into existence in the Northern 
counties and Lowlands. 

The iv-quirements to ]day the gmne are a bowling green, a 
"jack,” and a stock of bowls according to the nmuberof players. 
The green sliould be a jiiece of turf Iroiu thirty to fifty yards 
wide, kept in perfect order, and on a dead level, lienee the 
simile, “ as level as a liowling given.” The boM'ls are made of 
liginuii vita', uml oval in shape. A bias is given by making one 
half of the oval le.s.s or h'auer than the other. Formerly the 
diO’ereiice. M'as efteded by loading one side of the centre with 
lead, but this practice. i.s iiom’’ obsolete. Consequently, the great 
drmleratnm, in order to become a good player, is to master the 
bias of tine’s iiaiticular boM*! or bowls. Tin*, theory of the game 
consists in placing one’s own bowl or bowls as near as possible 
to the “Jack,” tlie ])ositio]i of which is, of course, liable to vaiiu- 
tion when struck by a bowl, in addition to vvliich the course of 
each bowl is naturally rendered erratic by the bias. The foJloAV- 
ing are. the 

i>iiFiNnToNa or tfums. 

Joel- iiu'ima ilie sinuil Avood or olijcct to lie phiycd at by the xvsjicctivo 
pluvorrt with their tiowls. 

7V//.v im-aii un .'irnnipeiuctit of a leayth of cord ia connection Avitli two 
pt'KS or jiitia, usually uiade of bone or wood; the cord being made fast to 
one iM.*g, and being made to work freely through a hole in the other pt‘g. 

fStnndard means Koim: light substaueo (usually a straw or reed) used 
when ii very precise “ measure” 'i.s nHiuired. It can only bo chihneu when 
the bowls Uo within n yard of the jack. 

Measure means to ascertain by tlie aid of jiegs or a standard which of 
two onpoRing bowls is the nearer to the jaek after un end has been played. 

Jiuh i.»r set means wlien a jack or a bowl in its transit strikes or touches 
any object or thing on tlio gri'cn, which alter-s or impedes its motion. 

Fartuers are two or more persons on one side acting in combination 
and in opposition to tli(> other side. 

Footer means a sinall jiieee of carpet or otliev material or substance jihiced 
to indicate tb<> sjiot on wliicli the player is to stand wliilst in the act of 
deliveiiiig the jiudi or bowl. 

('ad or point are terms usc'd in counting the game, wliich is called “up” 
when a sulficieiit number of easts have bCi'n scored by one side. 

dhad howl means a bowl played or knocked otf the green, or against a 
bowl lying iu the ditch, nr an illegally jduyed bowl. No bowl after becom¬ 
ing dead shall be allowed to remain on the green. If fencing bo used at 
any part of the green, then if any bowl or tlic jack do tuucli such fencing 
it shall bo doomed oil’ the gi-i'Cii. ' 

Mark and set a mark mean llui delivery of the jack at the beginning of 
each end, in and for llie purpose of actual ^day. To constitute a mark Iho 
jack must be bowleil 21 yards at the least Iroiii the footi'r, and must lie on, 
and at least three feet from the edge of the grci'ii. No objection can be 
made to a murk after a bowl has b(!cn pluy ed at it. 

'Faming (heJaek me.'ms a player doing any palpable act to indicate th.tt 
he elaims the game to be “ up ” ns the bowls then liOj and bis ojiponenl 
allowing the elaiiii. 'I'bo only period in a gamo at which this can be done 
is when the rlaimnnt or his iiavtmr has one bowl to deliver after all the 
bowls of the ojipositu side have been played. 

I \dd end meaus that neither sidi! eau Beorc a cost. 

Call the game means ojierily declaring in the hearing of the iilayu’rs tho 
Btiito of the score (that is, the numluir of casts obtained) on (inch side. 
The score of the side entitled to the jack must be lirst called. 

rwi/uVr means a person appointed to mark the score, measure, call tho 
game, luul deride all questions wliich may uriso during a game. Tho umpire 
shall not iu any case give any advice to the players, and he shall not give 
them any inforiiuition exei'pt when either jilayer shall apjicul to or ask him 
for iiifor’inalion. Each side may have an umpire. If there be two um¬ 
pires, and they oamiot decide^ they may call in a disinterested third person 
as referee, livery decision of the umpires or referee shall be dual and 
binding on the jilnyers. 

THE LAWS. 

1. firrtme.—The game may bo tilayed by several single players, or 
two or more partners on each Ride. The players shall play alternately 
until each shall have delivered both his bowls. In case of partners, ono 
on either side shall play alternately both boAvls, tho others following hi like 
manner. 

2. Fartuers and the lead. —At the commencement of each game the 
players may cast lots or toss for partners, for tho load, and for the choice of 
the jack, which shall be one of tho jacks belonging to the green, and not 
one belonging to an individual, 

3. Setting the mark. —Tho leader shall sot tlio mark, but he shall not 
deliver the jack Avithout allowing his opponent following the opportunity 
of seeing its delivery and watching its course from q point near the footw. 
If the leader in two trials shall fail to deliver tlie jack a mark, his oppo¬ 
nent is then entitled to set the mark, bul not to pluy first at it. The ae- 
&ulter must play first, after an opponent has set tho mark. If the oppo¬ 
nent at one tnrow of we jack do fail to sot a mark, the look is agaho. taken 
by first dofkdter or his partner, subject to the origUufipoxiMty. 
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4. Jiotoin and Jack. —Each player shall have two bowla, which may be 
of such rIkc and bias ns he shall think 3t. The jack shall not ho loss than 

inches, nor more than 3J inches in diameter. The jack shall not b 
changed during a game, except by mutual consent of the players. TIil 
bowls may be changed, but not during the playing of an end, or after the 
jack has been delivered for an end. 

5. The Footer. —Each set of players shall have a footer. Every player 
must plar-'C his foot on the footer whilst in the act of delivering cither the 
jack or his bowl. If a player deliver his bowl with th(5 right hand, his 
right foot must be on the footer; and if he deliver his bowl witli his loft 
hand, his loft foot must be on the footer when playing. In case a bowl bo 
played in contravention of this law, sucli bowl may, at the option of the 
oppovont, ho declared a dead howl. In ease a player shall have taken up 
the footiw after playing his howl, which by reusou of a rub or set has to be 
replayed, the footer shall bo replaced as nearly as possible in its former 
position, by or with the consent of an opponent. 

6. Hoeing tJte Footer. —After each end is concliidfri, the footer shall be 
placed by the lost player at the jack. The leader in the aucc«.*eding end 
may, beioro playing the jack, remove the footer iinywhero he pleases within 
the space of one yard from the Bjiot where the ja<!lc lay at the termination 
of the preceding end. A void end shall be included in this provision. 
When the jack is knocked off the grwn, the footer iruist bo phnaid a yard 
from tho edge of the giocn, and within a j ard on either side from the spot 
where the jack is taken out of the ditch; provided that if more than half 
tho bowls have not been played, the jack and tlio bowls actually played 
shall be returned, and play resumed from the spot where the footer was then 
placed. 

7. Flaying out of Turn. —^If either jday out of turn, the other side must 
play two following bowls if there are two to be]dnycd, but no other penalty 
will attach. 

8. Flaying before a prmotu Fowl has Stopped.— player shall de¬ 
liver a bowl whilst tho juek or a premling bowl is in motion, otherwise his 
bowl shall be deemed a dead bowl. 'J’hc leader sliall always follow (i. r., 
play the first bowl after) the jaek. 

9. Flayintj an Opjmient's Jtoicl. —Whenever an opponent’s Ixiwl i 
played by mistake he may phty Hn* other's bowl, or be may take up Ihi 
wrongly played bowl and B>il)slitut(! the jiroper bowl as nearly ns possibb 
in the exact position in which tin; other rest(>d. 

10. Displacement of Jack. —If a jaek be disjdueed by a bowl belonging 
to another party, the end shall be decmi'd u void end. 

11. The Score. —Before commencing play, tins number <»f easts to bo 
scored to make the game up shall be fixed. The player or side first scoring 
tho number so fixed, shall win tho game. 

12. Scoring the uame. —After an end is played, the jilayers’ side wliose 
howl or bowls is or are placed nearest to tho jack, shall count one east in 
tho game for each bowl so placed. The leader must call the gam<‘ before 
sotting a fresh mark; and it he neglect to do so, his opponent may elaim to 
liavo tlie jack returned, but this must be done before a bowl is played, Jf 
after the game is so called an objection be not iuud<* befon* the gueeeoding 
end is finished, tho game shall be deemed to have been eorre<;tly called, 
and cannot afterwards be corrected or questioned. In case an objection be 
made, tho question must be settled before proceeding with the game. 

13. Measurement. —If any doubt arise as to which bowl or bowls is or 
are nearest to the jack, cither side may claim a inensun'. In ineasuring, 
one player shall bold the measuring apparatus to his own or his jiartner’s 
bowl, and the opponent shall hold it to the jack. If a standard bo claimed, 
the party leading must make aud give the stamlard to the oppo.>ting parly. 
In measuring with a standard, the bowl first measured must be taken aw.-iy; 
and if the opponent can make tho stniuiiird rest on his or his partner's 
bowl and the jack, he wins the east. If a second standard be eluimed for 
a second cast, the party winning the first cast by standard measure must 
make and give the second siandurd. 

14. Displacement of Fowls or Jaek in Measuring. —If during a measure 
or otherwise the jack be displaced by u player, he shall 1o.ho a.s many casl.s 
as are claimed and in question; and if a liowl be displaced, flu? player dis¬ 
placing it shall lose the cast, provided that wiieiiever a bowl resls on 
iUlother, and tlie bowl rested on Ims to be removed to allow the other one 
to be measured at the point nearest tlie jack, sue.h removal sliali be done ns 
carefully as possible by an oppoiu'nt or his umpire, and tlic bowl must he 
measured as it settles afterwards. If it cannot be decided which of the 
two bowls is nearest tlio jat^k, then it is a fie, and neither counts. 

16. Accidents to Jack. —Should the jack, while running for a mark, rub 
or set, or stop in the lino of another party’s play, it must be tlirown again; 
but no penalty shall attach in such case. 

16. Fight of Mark. —When two jacks are sent near to the same spot for 
a mark, the on(» which is first stationary can keep the place, and the other 
one must bo retunied to its party, 

17. Accidents to Running Fotcls. —If a running bowl befon* it lia.s 
reached the parallel of the jack do rub or set on any piirsou (not of the 
playing party), or on a boM*l or jack belonging to another party, it can he 
played again ; but if touched by tho player or his partner it becomes a dead 
bowl; but if a bowl during its progress shall be stopped by an opponent 
before it reaches tho parallel of the jack, the player suall have the option 
of placing the sold bowl wherever he may think fit. Every bowl which 
shall rub or sot after it bos run two yards past the parallel of the jack, be¬ 
comes a dead bowl, except it sliall rub or sat on a liowl belonging to flic 
playing party, or on an opponent, in any of which coses it shall rcraaiu at 
tho place where it stops. 

18. Strikina the Jaek. —^If a player do strike the jaek willi his bowl, 
and if thejaelcdo rub or set on a bowl or person not belonging to the 
party, tho end becomes a void end; but if the jack do rub or set on a bow l 
belonging to tho playing party, it must remain at the place whence it is 
removed by the strike. When the jack is struck off the green the end is a 
void end. If the jack do rub or sot on on opponent, it shall bo the option 
of the striker whether the jack shall remain where it rests, or W'hether it 
pliall bo a void end. 

19. Striking a Fowl.—lt a bowl 1)0 struck, and if it do rub or set on , 


tho striker’s partner, the opponents shall score one point. If a bowl bo 
struck, and it do rub or set on an opponent, the striker shall score one 
point, and in either case the end shall be deemed to be finished. 

20. Displacement of a Fowl. —If a bowl which has stopped after being 
played be displaced by an opponent or other person (except a partner), or 
if a bowl or jack belonging to another party uo rub or set on iU such bowl 
shall be replaced ns nearly as possible in its former position; but if such 
bowl bo di.spluced by the player or his partner, it becomes a dead bowl. 

21. If a bowl b(! displaced by any of the playing party after all the 
bowls have been played and before tho casts arc adraittott, without the con¬ 
sent of his opponent, hi? forfeits as many points ns tho cud would othorwiso 
have admitti^il being scored. 

22. (Jasualtg in tlw. Delivery of a Fowl. —If a player, wlien in the act 
of delivering liis bowl, let it slip, and allow it to run beyond his reach, ho 
cannot without the consent of bis opponent, leave tho footer for the pnr- 

C 5 of recovering the bowl, but it is considered a played bow'l; he may, 
rover, rcfiover tlic bowl if ho cun do so without hinving the footer. 

23. Flocking at Hand. —No player, for tluj purpose of blocking, shall 
play his bow’l at a less distance tluin three yards from the footer, ami if ho 
do so it shall be deemed a dead bowl. In blocking, the bowl must be played, 
not placed. 

24. Instructing a Farfner. —A player may instruct his partner in any 
W'tty except by showing him how his opponents* bowls lie, provided that ho 
shall not, whilst his partner is in the act of playing, place or retain any 
nl)jcct lictwccii hi.*! piirtiii'r and the jack, wbicli can have the cft'cct of indi¬ 
cating the line to lie taken, or otherwise assisting liis partner. Spectators 
are not allowed to instruct, or give to a player any information whatever 
relating to a game. 

'Fi. Turning the Jack.—Tho last player may decline to play his last 
bowl if the game be already up w'itliout liis play; or lie may request bis 
».artHer to turn the jack, atid if ibis la; allowed by an opponent, then such 
ast player may play, and if ho disturb the position of eitlicr the jaek or 
bowls, it sliall not alter the game; but if a player turn the jack without 
having a sutKcient number of caste to make the game, or his opponent not 
having played his lust bowl, he shall fortcit ns many jioints as the end will 
allow* to have bi'im inadi*. 

2(5. Flaying in the Dark.—If during the progress of a game it becomes 
so dark that the jaek eaiinol be distinctly seen from the footer, the game 
Khali be postponed to a future day, unless tlic players are unanimous to 
play etr in tin* dark ; in wliich ease ncillier juirty can place a light at the 
jack, nor cun any jierson la* ullowod to stiiud at it, (Jxcept a partner, with¬ 
out tlie cori.sent of the ojiponeiits. 

27. Jlef using to play a game out .— If a play imncnce a game, and 

without suflieient eaiisi? (in the judguiout of tJ ipire) rijfusc to linisii, 

he shall forfeit it. 

28. Stopping another Dirty's Fond. —No jiei ion, while his bowl is run¬ 
ning, sboll stop a bowl lifloiigitig to nnotiier jiarty during its course, to 
irevent its riibliiiig against liis own bowl. Should he stop the other party’s 
)owl, it must be ndurned, and his mvu bowl must be ronsidored a dead 
bowl. 

29. /I Flayer follou'iny up his Fond.— lSo player, after delivering his 
bowl, shall approivii within one yard of it during its progress. 

30. A J'arty continuing to /Vo//.—Should a imrty eontinui! to play, 
witliout throwing in again, one of the losers of the previous game shall 
lead the j.ack. 

JU)X WOOD. Tlii.s yollnwiHli,close"j 4 r{ime<.l, hard, and heavy 
wood, iiltliough not larooly used in the nrty, ia highly valunhle 
Mdlliiii H limit,<•<! range. It works belter under cntLing-toola 
than ahnoftt any oilier kind rif wood, take.s a line polish, and 
is durable. It i.s ulmo.st iudi,s|)c?n.suble to wood engravers, because 
line lines ciin l»e rut willi i'(puil Incility whether with or against 
llie grain. Turners u.se it I'or tho liner kind.*? of ware ; mathe¬ 
matical iiistniment makers us a material for graduated instru¬ 
ments ; and mu.sical-in.stniment nuikiirs Jbr lliites, lifes, flageolets, 
clarinets, olmes, eustanete, &c. Vari.s has usiiully imported a 
lon.sidemble tjuaiility of box Avood iinnually from Spain, to work 
up into combs, Imltons, knife-handles, salad-lurka, &c. Turkey 
is the chief source of sujiply for tlii.s kind of wood, partly from 
her own juovince.s, ])aTtly from (lircjussia ; the quantity imported 
into J'ingland i.s uanally about 7000 tons annually; and the 
value averages about *11. per ton. 

JiOY'-BlsnOr. During a largi* part of tho middle ages, 
probably from the latter huif of the ninth century, it was the 
cn.stom in cathedrals, collegiate, churclies, and grammar schools 
to elect the most deserving chorister or scliolar to be Bi.shop of 
tlie Boys. Tlie election look |il!icc during the singing of the 
Moguilicat on St. Nichdlas-day (Deemuber 6, St. Nicholas, 
Bishop of Myra, being the jiatron saint of scholars), and the office 
Avas liehl till Vespers on the festival of Holy Innocents. Upon 
induction to his oillee the boy-bishop received the mitre, stiifl', 
ttiijl eiiiscopal vestinmits, suitable pontificals being kept in tho 
church for the occasion, and celebrated nearly all the divine 
services (the niissa sw:reta excejited), his office concluding with 
the preaching of a 8(‘rmon, the perforrmuice of a full service, and 
tlie be.stoAval of the lieiiediction. In the Salisbury ‘Proces- 
aionalo^ (1556), the service of the boy-bishop is printed Avith the 
iiiusic, and directions are given for the processions. The cus¬ 
tom is known to have prevailed in many of tho cathedrals of 
France, Belgium, Spain, and Germany, as well as in those of 
England. The mythicad St. Hugh of Lincoln was a boy-bishop.. 
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A small moninnental effigy in Salisbuiy Catlic<lral has always 
been reputed to be the monument of a boy-bishop Avho died 
during his term of office. At Winchester, Eton, and St. Paul’s 
schools, the election of the bojr-bishop was iu*ovided for in the 
statutes of the schools and carried out with much ceremony, in 
later times with much unseemly riot. But gradually every¬ 
where much that was ludicrous, grotesque and even profane, 
appears to have liccoine mingled W'itli the proccedinjM. These 
indecencies were denounced b^ several ct)uncils, but tlie custom 
continued, and witli it the iinproprieti(!B, till the 16th cen¬ 
tury, whilst vestiges of it lingered in many places lonjj after¬ 
wards. Ill England, this, “and all such superslitious observa¬ 
tions,” were by a proclamation of Henry VllL, July 22, 1542, 
commanded to be “ left and clearly extinguisheil throughout the 
realm.” Queen Mary jiatronized the boy-bisluq) an*l would 
have been pleased at bis resuscitation, but tlioiigb the Bishop of 
London by an edict addressed to tlie clergy of liis ilioccsii, 
November 13, 1554, perinitbid and enjoined the prociissioii 
boy-bishops, there was no gemanl revival of the custom, and it 
became utterly extinct in the following reign. 

(Ducange, (Jkamrinm, s. v. Ivpiar.tijK J‘ucnrnim; Wurton, Hist, 
of JUfigluh, Jkdrtf, ii. and iii.; AViil<.'oLt, *SVu-?v:f/ Archovhujy; 
Brande, i. 228, &c. ; Strype ; Dngdale, &c.) 

BOYLE’S LAW, also known as the JjAW op Majuotte 
[Pneumatics, E. voL vi. col. 58(il. 

BBABANCONNE (National Ains, E. C. B.]. 

BIlACIiySTOOUBON, or curve of quickest descent (from 
fipdxttrros shortest, time). It was long a cehJmited 

]irohlem in Uyiiainics to liiul tlie braeliystoeiiron, or curve 
of quickest descent of a ])article sliding under the, action of 
gravity from one ])oint to another, neither of wliicli is in the 
same horizontal or verti(Uil line. In such ease the curve is a 
cycloid [('YULOID, E. 0. vol. iii. col. 375, § (5j. 

BBAC'\ET, in Architecture, an onmniental truss, or j)rojec- 
tioii liom the face of a wall for the supnorL of a statue or other 
i)bject. luGotlnc arcliitecLuri' the hrackeL is usually designated 
a corbel, in classic architecture a cnmolc. Tlie hnicket ditlers 
iiom the cantilever only in the inojeciion not e.\l(:iiding nearly 
so far from the suj)j)orting wall in proportion to the width of 
its face. ICantileveu, E. 0.; Couhel, E. C.] 

BRACTEATE, the name given to certuiii coins and oiiia- 
meiits resembling coins. The distinctive, mark of the biuc- 
teute was its being slatnjjed on only one. side, the inij>r<*Ksion 
<111 the other being incuse, an<l one <lie only appears to have 
been used for the jnirjiose. Tlie metal is gohl or silver—gene¬ 
rally silver—and tlio size varies from indies to ^ an inch 
diameter. Bracteates Averc generally circular, hut oe-casioiudly 
sipiare or spoon-shaped ; their .snlistance was us thin as stiif 
paper, and their we-ight varied fiom (M to 81 grains. The 
silver varies in iinene.ss. Tliey were current from the hegin- 
iiing of the 12th to the end of tlio 15tli century, when they 
Avere the pfewniej or denarim of the monetary system, Avliicii 
Avas reckoned by marks, ])<)iiiids, and shillings—12 pennies or 
br/irleates going to tin; shilling, and 20 shillings to the ]n)imd, 
from two to six ]>onnds to the mark. TJie bracteates Avere 
cniTent in parts of Oeriimny, Hesse, Fuhhi, Suabia, and Austria, 
Bohemia, and Bcluvonic coiiid.rii's, ami peihujM in Ireland, hut 
not in other parts of Europe^ ddiey wei-e is.sued hy king.'^, 
lunperors, bishojis, abbots, and frei- cities, tin*, ohh'st Isuiig those 
of Lothair 11. of Bnxony, a.o. 1125; Adalbert, Archbishop of 
Mayence, a.T). 11U9. Tlieir devi<‘<*s are seated kings, ecclesi¬ 
astics in their robes, knights on liui sehiick, croAvns, towers, and 
appropriate arms and devii^es of tin*. r<^sj»ecti\'e. ]ilac(iR AAdieni 
issued. They are supposed to have been imitated Irom the thin 
gold and silver coins, nummi ficyphnli of the Byzantine empire 
after the Crusade.s, and to have been used either from a want of 
silver, to prevent forgery, avoid plating, or to meet the difficulty 
of making and striking from too many dies. The art is much 
better than that on the contemporary solidi, or coins stinick, as 
at present, on both sides; and the die.s were evidently made by 
the seal-engravers, the style, treatment, and art closely resembling 
that of the contemporai^ seals. Gold bracteates do not appear 
to liave been certainly current, but are often found suspended 
by rings to necklaces as pendent ornaments. The bracteates 
were long supposed to be medals or ornaments ; but many of 
the same type Lave been found hoarded and huriwl in vases, 
and others have inscriptions stating that they were money. 
Owing to their extreme thinness, they Avcrc kept in purses 
hollowed out of horn, or else made of a thick and stiff leather, 
so as not to be crushed or flattened. They arc the most curious 
and interesting coins of the period. 

ARTS AND BOr. DIV.—SUr. 


! (Meyer, H., Die Bracteaten der Schweiia, 4to, Zurich, 1845 ; 
Meyer, T., Vermch ueher die Bracteaten, 4to, Prague, 1797.) 

BRAHMO SOMAJ, the Church or Society of the One God, a 
body of religious as W(*.ll as of Rociul and moral reformers in India, 
wdiich had its origin in a spirit of revolt against the monstrous 
and. debasing nature and consequences of popular Hindoo poly¬ 
theism. The Society was founded in 1830 hy Rajah Raminoliun 
Roy I E. C., Biog. Div., vol. v. col. 92J, who in 1831 left India 
on a di]>loinatic mission to England, Avherc he died in September, 
1833. Besides liis vernacular, he tiarly ac<iuiied a knoAvledge of 
the Persian, Arabic, and Sanskrit languages, to which he subse¬ 
quently joined the study of English, Greek, Latin, and Hebrew. 
From his hoyhooil he was shockiMl at tin*. gros,siJ(‘..sH of tlie cr(!cd 
ami AA'oiship hy whicli he was surrounded ; and, iienctiating 
beyond tin* debris of superstition by A\'hicli he fouiicl the sacred 
writings of tlje IJindoos enciiinbered, belii'ved tliat he found in 
Hie. luiart of these records a system of pure. Theism, which main¬ 
tained the r'xisteiice. of one sole God, infinite, in His pei'feciions, 
eternal in If is duration, Avho Ava.s to be ajijiroached by the mind 
and spirit rather tlian in a multi]dicity of boilily e.xercises. TJie 
V'edas, however, Avere not ri'.ganle.d as Hie sole foundation of his 
cried ; Hie uiiifniiuiiisin vvliicli lie derived from them being for¬ 
tified iiy lui acceptance of the absolute monotheism inculcated in 
the Koran. Thus, wliikst he veiierateil and assimilated Hie moral 
teucliings of (.Jhristiaiiity, ami even ])iiblislied a volunie of cx- 
trac.l..s, tmiisluted into Sanskrit and Bengali, from tlie four Evan- 
geli.sts, entitled ‘The Prece]»ts of Jesus Hie Guidii to Peace and 
IJaiipiness,’he altogether iliscarded the doctrine of the Tiinify as 
only a subtler and less olijectioiiuble Ibriii of polytlunsm than that 
of the Himloos. “ After 1 have long relimiuislied every idea,” he 
AATole, “ of a ])liinility of go«ls, or oi’ the persons of (he. Godlie.sul, 
taught under different systems of modern llindooisni, 1 cannot 
conse.ie.iitiously and consistently embrace one of a similar nature, 
though greatly refined by the. religious ndbnnatioiis of moileru 
times ; since whatever arguments cun be addii(.*.ed against a ]du- 
rality of gods, strike. Avitb eipial I’oice against the doctrine of a 
jiliirality of ]»ersoiis of the. Godhead ; and, on the other hand, 
Avliatever excu-so may be jili'aded in favour of u plurality of 
jKTsons of the He.ily, eiin be olle.ritd Avitli equal ])ropriety in 
defence of polytheism.” He thought slightingly also of the 
Christian miracles, as jiractieal evidences of the (.‘liristian reli¬ 
gion, in the face of the extravagant mai-vels with which the 
Asiatic mind hud long betiu fainiliar ; and he aaus “ mortified 
to find a rcdigion, that, for its sublime docJ.riiies and pure 
monility should be. respec.f.ed above all otliei* systems, reduced 
almost to a level witb Hindoo theology, merely by human 
creeds and prejudices.” Some time after his arrival in lilngland, 
llaminolmn Roy professed that “ his heart was with the Uni¬ 
tarians ; ” but he gave no sign of having broken with llindooisni, 
to Avhich he outwanlly conformed, even in the directions given 
for his burial. 

The same tactics of accommodation AA’ere kejit up hy the 
small lioily of udhereiits whom he left at CJalcutta, until a 
ncAV impi'tns Avas given to the movement, in 1842, hy Be- 
beiidra Nath Tagore, Avho “converted this body of Avorsliijijiers 
into an association of believers, by liinding them to a few 
articles of bilief, and to a covenant enjoining moral piuily of life.” 
lie also started a religions journal, appoinU'.d teachers, and pub¬ 
lished several docliinal ami devotional treatises. At jireseut, it 
may be here remarked, the nuimbers of the Bralimo Soraaj 
maiutaiii seven ]ieriodicals di*voted to an exjiositiou of their 
A’iews ami interests, wlietlier in English or in the native languages, 
and varying in Ibrm from tlie, review to the newspaper. Tlie 
creiiil imposed upon coiivei ts at their initiation comprehended a 
belief (1) in the existence of one Supreme God; t2) in His 
attributes, of which tlio essential idea was infinite pcriection and 
goodness; (3) iu the obligation to praym* and to good works; 
and (4) eoiitaim.*d a negative, or i>rotestuiit article in abjuration 
of idolatry. The V(*-das were repudiated as a standard of faitJi, or 
as being of a jieciiliarly divine authority ; no scri])ture.s were held 
to he infiillihlcjthc religious truths taught in all being indillerently 
accepted. Falling back on “ the Book of Nature and intuition 
08 the basis of their faith,” a work Avaa issued in 1860, entitled, 
the ‘ Brahma Dharma,’ or Religion of the One True God, a 
compilation from the Hindoo scriptures, and still ipjd as the 
principal text-book of Brahmoism. Under the direction and the 
exhortations of Dcbendra Natli Tagiire, the Braluno Soinaj ad¬ 
vanced in numbers and in spirituality, although the external 
life of most of its Tneinbc?rs varied but little from that of the 
mass of their countrymen. 

In 1859 , a remarkable influence was jiroduced on the fortunes 
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of tlie Society liy the acccs«lon of Keshub Cliunder Sen, a young 
convert, who, flelivered ))y its means at once from the thraldom 
of idolatry and tJio 2 H"ril 8 of utter scepticism, burned with a 
desire to cany into practical and social effect tlui liberty 
which tlie Bralmios tlieoreticall^r enjoyetl, Debeiidra Nath 
Tagore had advocated the omission of idolatrous rites fttuu 
the ceremonies observed at births, marriages, and dc'aths; 
but wlieii Keshul) Chunder Sen countenanced ami intro¬ 
duced, on his own re 8 l)ouaibility, the measure of iiitemarriage 
between dill’ei’ent castes, Tagore positively refused to sanc¬ 
tion another proposal mode by Mr, Sen for llie uubrahniania- 
ing of the JBranman ministers—ly throwing oif the wicred 
thread—who should conduct divim; service iu the Oalcutta 
Brahmo Somaj. The difference did not arise about the propriety 
of this and other measures of reform, for Tagore liad himself 
discarded the sacred thrtiad ; but oidy about tJudr exjMwlicJicy. 
It was a miestion not of princi])le,bnt of pace ami policy ; yi'tit 
brought about u schism in the Society, in November, 1K(J(5, when 
many of tlie younger members of the C'alcutla SoiiuiJ seceded in 
order to join Keslmb Chiimb'r Sen in tlie Ibnnation of a separate 
Society, entitled “ The Brahmo Somaj of Jmliu,” with a view of 
making it the centni of all tlie Soiuuj(.*s of the country. The 
Brahmo Somaj was thus divided into two jiarties—a conser¬ 
vative one whicli iidherisd to Mr. Tagore, and a yirogressive 
party under Mr. Sen, Avhich hy its hold adoption of a more 
liberal programme has attained to a magnitude and importance 
whicli has fixed the attention of (.brlsteiidoin, and especially of 
England, where Keshul) (Jliumli-r Sen spent, in 1870, niiwards 
of five months (April—Seyitemher), being enthnsiustieally re¬ 
ceived by members of nearly every CJiristiau communion ISen, 
K. a, Bloo. Div., E. C. S,J. 

The Bysleiii of the Bruhiuo Soninj, as dcvelopL'd by Keslmb 
Chunder Sen, presents in its religious aspects the n]>pearauee id‘ 
a spiritual Tlieisiii, a coiiibiiuition of uiiitariauism or of raiion- 
ulism witli ecstatic, conteiujilation or iuy.stic.ism. 'Phe (‘xistciice 
and the moral perfection of (lod, the sensi; of duty, and the. im¬ 
mortality of the Boul, are I'undumenlal trutlis ftf wJiicli the mind 
has an intuitive perception, llevelutioii, the coiiimuiiicatiou of 
religious knowledge by God to man, ‘G’s subjective, not objec- 
tiv'e, a state of the mind, a proces.s (>f iiitelligeiice, a truth, an 
actual fact of consciousness and in a Keeomlarv .sense it is “an 
outward objective collection of yuinciples coincident villi our 
natural and intuitive coiivicfion.s, wliicli renders more vivid our 
intuitive aj)j)er(;ention.M, and aiils us in the nlluinmeiit of truth 
luul salvation, whatever U'uds to enkindle noble seutinieiit.. 8 , 
i-emove im]iurities, awaken faith, and bestir the will to 
practiijul virtiu*—whatever ](^!ids us to know and love the 
truth as it is iu God, is fairly entitled to be ealled revelation; 
it is inmiateriiil wJiore it is found.” i’rayer is the great iii.^ru- 
mciit of strength, courage, wi.sddui, rigliteuu.sne.ss, holiness, of 
eoininunioii with God, and of entrance into Jlis juvseiiee. 
Salvation, of Avliich every man stands imperatively in need, is a 
salvation from sin, not from punishment; and the punishment 
whicli necessarily folhuvs sin, e\’en wlie.n it has been n’yicnted of, 
and the repiijitance accepted l>y (lod, is to la? taken as a proof of Ilis 
Fatherly love, being intended a.s a cha.stiseriient and a jnu’ifyiiig 
disciidine, “To every sinner, even the gro.ssesl, the juomlse of 
reconciliation hath been madi?. The. arni.s of EverlaKling Mercy 
are stretched for the rece]»tiou of all ; the fault is uni’s if we 
neglect to liave recourse to Him.” All teachers who asaist iu 
the building up of the siiiritiuil lifi? are to be honoured and 
valued ; Vyasa is to be venerated by the West, and (.dirist is to 
be revereiiced liy the East, as the “rrince of ITo])hets,” as the 
“greatest ami truest benefactor to maulviml.” “.Jesus Gliri.4, 
truly analysed, meams love of ( Jod ami Jove, of man.” Keligioii 
is not dogma, uml is not (loiitroverMy; it. is love and spirit. 

As a di.4im?ljve1y jbilaiitlirojiii! as.sociation, it has been the 
“endeavour of Lin; Brahmo Somaj to bring together and to put 
into one definite shape, (lie I’.ollected trnth.s of the Jiimloo books; 
and whatever was good iu these—whatever was gor)d in Hindoo 
life—they tried to vindicate and estaldisli on a ilrin, indestnii’- 
tible^ national basis, on Avhicb to nprear an entirely national 
civilisation.” Looking uyioii all souls as equal, and regarding 
caste as an “ audacious and saciilegious violation of God's law of 
human brotherhood,” it seeks to elevate the lower ca.stes of 
-India ; to break down the institution of caste by evciy means, 
and especially liy intermarriage ; to reform the Zenana system ; 
to educate the w'onien, and, as a necessary preliminary, to abolish 
the practical of child-marriage; to substitute the choice of the 
parties contracting marriage for arbitrary external dictation ; and 
to encoiuagc the remarriage of widowi. 
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The * Indian Mirror,* one of the organs of the Brahmo Somaj,, 
estimated its mimbera, in November, 1860, at above five or six 
thousand ; and in an address delivered at Glasgow in 1870, it 
was stated by Mr. Sen, that there were at that time in connec¬ 
tion with the Brahmo Somaj “sixty places where earaast-minded 
natives assembled week after week to worship) the Living God of 
the Universe.” 

(Ilammohun Roy’s Precepts of Jesus, &c. ; Brief History of the 
CalrMtta Hoviaj ; I^ranccs Power (Uobbe’s Brahmo Bomaj; S. D. 
Col let’s Indian Theism aod its Jtehtion to Christianity; The 
Brahmo Somaj. Keshub Chunder Sen^s English l ml5, a collection 
of his Sermons and Addresses, “edited by So|)hia Dobson 
Colletand original sources.) 

BRAIDING MAtJJJfNE. Tliere are many varieties of 
niHcliine for making biaid, stay-laces, upholstered’ cord, and 
other artielt'.s in wbiiili threads are twisted in a comi-ilicated way 
around one anolher, or around oilier threads of india-rubber, for 
brac(!.M, gartem, glove-.s!])iiiigs, mid niimerouH elastic fabrics. In 
one roriii of these niacliiiies several spindles are jdaced in 
a vertical ])osil.ion on the circumference of a circle; these are 
brought into lelation Avith other juirts of the moving mechanism 
by means <d‘ braj^s collets and Avooilen-toothed Avbcels; the 
AV'heels give all tlie si)iiidle.s a siiuultaiieous rotatory luotioii, but 
in alternate. op]io.site directioms. AVlien the spindles are set in 
molion by muunal or steam poAver, llie threads from all of tlieiui 
become united at a point oA’^er the centre of the niucliinc, and. 
twi.sted into some kiiitl of braid, Avliich is secured and hardened 
by passing between rollers. Tlie twist of the braid is greater 
uceoriling as tlie point Avliere Ihe llii’eads me<?t is at a small 
elevalion above the niacliijie. As tin; stretch u])Oii the thri'uds 
is somewhat seviTe, pi’ccaiitions are taken to Avork the machine 
at a moderate velocity; and selI'-actiiig ajquiratus is provided 
Avhicb stops the iiiaeliiiie Avlieiiever a thread breaks, ’fhe 
thread.s may hi* only thn.'e iu mimber, or nearly ten-fold as 
numerous, according to the eoiiqilexity of the hraid or cord to 
b(! ]irodui’.i‘il; they uri* usually aliout elevmi or thirteen—always 
an odd nuiiihe.r,—one central spindle giving motion to all the 
others, Avhicli sjdii like sute-lliLes around it. 

BItAKF, Friction or Proiiy's. [Dvx.aaiomktek, E. 0., and 
E. 0. S.| 

BRAN is Ihi* liu.sk of grain, e.sjiee.ially Avlicat, separated from 
it by grinding and boiling, it is much u.'=ei! by calico-printers. 
When cotton and olbcr textile falu ics liavi' been ]n‘inted Avith 
madder, particles of the dye udlieie to jioilioiis of the. ])atteru 
Avliicli slioiild he left free IVoiii it ; and these are removed hy 
boiling the cloth in hraii-Avatei’. wlieat-lmiu, is em- 

jdoyed ; a longer lioiling is ri'quire.d to brighten the dyed jiurts 
than to ideal’ the Avhile parts, 'flu* eilieacy of the substance 
resides chielly iu the pi llicle and mucilage, not in the flour or 
starch. Bran is a good dri’ssing I'or seme kinds of garden 
crops. It is also a Avholesome ingredient in bread; as a food 
for horses, I’attle, and ^x'liUry ; mid as a medicinal agent in 
poultices and inrusioiis. 

BRANDY jE. vol. ii. col. 2t)8]. The im])ort.s of brandy 
into tln‘ United Kingdom increased steadily from 18^)5 to 1864, 
Avilli the excejjtion oi‘ a great, diminution iu 18r)8, and a great 
augmeutalion in bS.'iO. Fruiu 1866 to 1809 they lessened every 
year, but in 1870 there Avas more than a (’oiiiiterhalanciiig 
iiicrea.se. In the ten years from 1861 to 1870, inclusive, the 
average. Avas about 4,()(){),()()() gallons jier annum, of Avliich about 
2,70(1,1)00 gallons Avere retained for home consumiition, the 
rest being rii-e-\ported. 

There are many kinds of brandy kiioAvn in the French 
market. The Hail dc Vk Saperkiir, iu\arly Avhite, is very care¬ 
fully distilled from the best Avliite Aviru's, and constitutes tli<? 
tiiiest cognac.; ihe Euu de IVc hfericar is distilled from'imper¬ 
fect or damaged ri’il or Avhite Aviuus, and I’orni.s the more usual 
variety of French bi’andy ; the Htin de Vie de Marc, coarse and 
I’Diigli', and used to give a stnmg ilavour to other brandies, is 
distille.d from the lees of damaged or inferior red wines, and 
from tlie marc of the grapes, from Avhich it derives a certain 
quantity of essential oil. Nearly all the so-called French 
brandy sold in England is believed to be mixed or adulterated 
Avith British malt brandy. This Britisli brandy, a few years 
ago, A\'as usually distilled from spoiled Aviiu', Avine dregs, s])oUed 
rum, and beer bottoms ; but it is now more generally obtained 
from good malt, and receives various kinds and degrees of 
flavouring from bitter almonds, cas-sia, cloves, acetic ether, 
slieiry bottoms, vanilla, niti’ic ether, oak-shavings, orris-root, 
French plums, tinctui’e of cateifliu, cajisicum, burnt sugar, and 
oAer BUDStances-— two or more according to the judgment of the 
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rectifier. Steeping in a cask that lias contained real brandy is 
also a plan adopted. The licnienra called Clurry brandy, liaspberry- 
Irrandy, &c., are simply malt spirit flavoured with fruit, such os 
cherry, raspberry, lemon, orange, peach, and raisin; or with 
caraway and other fragrant seeds. 

BRANKS, a name given m Scotland to the mumps (parotitis). 

BRANKS, or Gossip's Biidle, an instniment formerly in 
use in England and Scotland for the 2 >unishmcnt of women 
guilty of scolding or slanderous talk. It was more or less 
complex in form, but one still preserved in the vestry of the 
chinch of Walton-on-Thames, Surrey, and bearing the date of 
1G33, may be regarded ns a sufticient exam})le. It is a frame 
of thin iron bars which was passed over and round the heail 
.and fastened behind by a padlock. From the front a thin 
iron plate, two inches long and one inch wide, projects inwards, 
BO as to enter the month, presn n])on the tongue of the unfortu¬ 
nate wearer and act as a gag. Brank's similar in cliaracter are 
also preserved at Newcasile-on-Tyne ; in the City Museum, 
fJliester ; in the Ashinoleau Museum, Oxford ; in the Town 
Hull, Mucch'sfield, in which town tJu; luuuks was in use ns late 
as the last decade of the ISLli century; at Edinburgh in tlie 
Museum of the Society of Antiquaries of .Scotland ; anil in 
several other 2 )hices. Tlie mode of jnuiislimenl. was, after the 
branks w*as lixed, fur an oHicer of the cor[>oration or jiurisb to 
lead or drive the olVender round the I own -a dechiruiion of 
the particular ofi\*nce. being made at ciirtain siaiions. The 
In’anks was in use in the lOtli cmitury, bnt seems not to have 
been generally ado])ted till tlu* 17th. It is spoken of by Dr. 
Plot (‘Nat. liist. of .Stallimlshire,’ KlHO, ]». 3M0) asliaving taken 
the place of the Ouckinu-stool [E. C. vol. iii. col. 33(5], to 
which lie thinks it is much lo he jneferred, because that, while 
it endangered the lieulth of llie person ])iuiished, it gave her 
“tongue liberty 'twixt eveiy (li 2 >,’’\vlu'ri!as this is “such a bridle 
for the tongue as nut only ijiute deiirives it of speech, hut brings 
shame for the transgression, uiid iiuniility tJiercuj)on,before it is 
taken off.” It could, however, hi- made an iiistnuiicut ol’ great 
]»hy8i(‘al as well as mental torture : conteiiijtorary witnesses 
speak of the iron tongue “forcing the blood out” of the mouth. 

In Scotland the term was also aiqilied to a kind of ]»illoiy 
eousisling of an iron collar allixe<l to a post. At the present, 
time u frame put ov'ei- the heads of uiimnuageuble liorses is 
there called a branks. The original meaning of the word was 
no doubt it hriilli'., and it is still ordinarily used in that sense, by 
ilie peasantry of Northuinbi*rlaii(l and the Seottisli border. 

BRASS MANUFAtTCRRS [Brass, E. C. vol, ii. cid. 2001. 
At Birmiuglmm, the chief seat of the nuuuifuct lire in England, 
gas-coke is the fuel eiiqdoyed ; while the crucibles for melting 
the iiielal are generally made of .Stourhridge clay, idumbago 
being Ics.s ada]»ted for the jnuqio.si'. Ingots of co]q>er ar^^ put 
into the crucihles, and melted; zinc is cautiously dropped in; 
ail iron rod is ii.sed to stir and mix the molleii metjils; tin* 
ei'iicible is withdrawn from the furnace, and the brass is 2 )oured 
into sand-moulds. By re-melting several ingots togiither, all 
arc brought to oiu', uniform quality. The projiortiou varies 
according to the kind of brass lo be made, hut it is usually 
about 9 copper to 4 zinc. The WT)rking-up of the l»ras.s into 
useful and oniameiital articles is subdivided into many di.stinct 
depuitments—such us the making of stamped work, gas fittings, 
jilates, tubes, wire, cocks and taps, cabinet fittings, conn'cc and 
curtain rings, cornice i)oles, bolts, nuts, ].'iiui»s, coat and hat 
hooks, blind mountings, castors, handles, sconces, candlesticks, 
chandeliers, chains, fire-guards, fire-place furniture, linger plates, 
liedsteads, &c. in casting the generality oi' brass articles, the 
pattern is formed by moulding hoards, which make their imjiress 
m fine sand contained in moulding boxes, hinged or .adjusted in 
two parts; the brass is melted in a crucible, i»oured into the 
mould, and allowed to cool gradually. Slami)ed brass is usually 
dipped in a soliition of aijiiafortis to impart the matt or dead 
aiipeiuimce, and then rubbed with a steel burnisher to give a 
bi'illiuiit polish to the other iiaits ; after wdiich it is lacquered 
with a coating ol‘ seed hic dissoB ed in spirits of wine. It was 
computed in ISGO that Birmingham makes and xvorks up 
iieawy 41),000 tons of brass annually, worth as mere mettu 
2,300,000^,, irrespective of the extra value for fashioning into 
numberless fonus for use and ornament. No less than 7000 
tons of brass tubes for the boilers and flues of locomotives have 
been made at Biiiiiingham in one year, it illustrates the 
remarkable diversity of trade which finds its way to that busy 
centre of the motol manufactures, that one firm received, a few 
years ago, an order for no less than 240,000 brass aiTalets and 
anklets, weighing 24 tons, for inland Africa. 


In the article Bbass, above cited, diflerent kinds of brass 
are noticed. The new varieties wnich have been introduced 
differ cliiefly in the propoilion of copper and zinc in the alloy. 
One kind, introduced hy Mr. Parsons, and known as white brass, 
is said to be harder, stronger, and more sonorous than most other 
white metals: while it is like brass mider the application of tools, 
not clogging with the file, and taking a high polish. It fuses at 
a lower tcnipeinturo than ordinary brass, melting even in an 
iron ladle over im open fire. As it can be so easily melted, and 
poured in like solder, it is used for fitting up macliineiy to 
save the labour of mechanical modes of fixing ; and it also 
renders good service lor tlu* bearings of engines and carnages, 
and for the wearing jiart-s of machinery. Experiments liave 
been made on the Great Northern Railway to com])are the 
dumhility of white brass and ordinary brass when exposed to 
tlu* same kind of W(‘ar; locomotives and carriages wei’c 2 )ro- 
videil with axle-bearings, some of the one metal, some of the 
other. Afti'.r ruiming various di.staiices, from 20,000 to 60,(K)0 
mile.s, it was found that the ordinary brass had woni away 
ten times as much as the. white kind. There wa.s a great 
difference in the degi’ee of healing, a sure sign of a corresjiond- 
ing diirereiiee in tin* degree of friction and wear. Mr. Mullet 
1ms in.sliUited c.nmpaiisou.s between no less than twenty-five 
kinds of ]>rass, differing in the quantity of cujqier mixed with a 
given qu.autity of zinc. At one end of the series tJiere k ten 
times us much c(q>])e.r as zinc ; at Ihe other end five, times as 
much zinc as ciqqu r. The. atomic weight, the specific gravity, 
the texture and colour of the fracture, the force of ccdiesion, the 
ductility, the lualleiihilily, tlu* lumliu;s.s, and the fusibility, are 
compared. As a general rule, the cohesion is stronger wdieii the 
copjKT exceeds the zine ; and there are certain ratios which 
appear to be most udvimtageoiis, according to the oth(?r qualities 
which maybe desired in tlii; metiil. Tlie texture of tlie fracture 
is di.sciimiiiuted as earthy, coarse cry,stalline, fine crystalline, 
fine fibrous, couchoidal, vitri'ous, vitreo-eonclioidal, and tabular 
crystalline ; while its colour jnvsents all the varieties of reddish 
yellow, yellowish red, ])ale yellow, full yellow, dee^i vcdlow, 
silver whiti*, silver gri'v, ash grey, dark grey, mid bluish grey. 
Some among these twenty-five varieties are known eomrnercially 
H.S Muntz’s Sheathing Mi'Uil. Bath Metal, Dutch Brass, Britisii 
Brass, Germ.-m Brass, W’atchmakers’ Brass, and White Button 
Metal. A cumbinatiou of 3]>ai‘ts of cojiper to 2 of zinc jiroduces 
a malleable brass, xvliich may be. forgial bot in the same miiniitir 
as iron. Many kinds (»f yidlow biuss contiiin a little lead and 
tin. Where tlie ciqqier is more than five, times the quantity 
of the zinc, the alloy is usually known as tomhac, or red brass, 
mue.li u.se,d in France and Germany in making clieaf) imitations 
of gilt article.s. 

Many articles of brass are now coated with other metals. In 
the ]m)ces.s called ^i/(/b!aw/'m/~descril)ed in some of the French 
scientific journals in 18(59—finely ]iowdered carbonate of soda is 
mixed with a cimcentrated solution of chloride, of idatinum ; 
Avhen c-filorescence ceases, common salt uiul one- or two other 
ingredients are added. The brass articles are init into a 
perforated vessel, which is then immersed in the solution, and 
healed to GO” 0.; when they luive been removed from the ves.sel, 
ami dried in .sawdust, they are found to be coated with a thin 
film of platiiiniu. Thi^ electI’O-metalhirgic jiruccss iiniy also 
be emjdoyed in coating brass with certain metals. 

On the other hand, a suhstraliim of various kinds of me.tal 
may be coated with a film or surface of brass. Iron may 
tlm.s be co.ateil, by pro]terly cleansing or scouring it, and 
dipping it into molten brass, which ilcjiosils a film susceptible 
of being polished. Mr. Walenn stated in 1870 that oz. 
of brass can he made to cover a square foot of iron as a jiru- 
t<*clion against rust, i^c.; that the cost is 2.-1. (5(/.. ])er Ih. of bras.s 
diqiositeil ; and that wj'oughl iron takes the brass better than 
cast. Bims can uLso l>e dejiosited on other metal,s by the 
electro-process. A Inassy aj) 2 )earancc is sometimes given by a 
sort of ]mint or 2 >ignienL. I’(jjqier filings are ground up ivith 
red ochre or wntli powdered Dutch leaf, accoiiling as IJie tint 
is to imitate red brass or yellow brass ; the dust is mixed 
with iMilc vuniish, and aj^plied as a paint to any suitable 
surface hy means oi* a camel-hair biusli. Tlie varnish for this 
puriiose is made of shellac and sandarach dissolved in spirits 
of wine. Glass-stainers give a brnss-like tint, to glass, by 
calcining thin plates of brass till thi'y are, reduced to a fine 
russet-brown jiowder, and adding this iiowder to other ingre¬ 
dients in the crucible. Thin narrow slips of ))rass, calcined 
with sulphur, produce a powder which is also ' employed by 
glass-stamers. Calcined brass, with varfatione in the’ mode of 
‘ A A 2 
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treatiiiuiit, jjives nua of the nnineroiis kinds of red tint to glass. 
Brass foil is soinc'tiiiKis used for what is called Dutch lettff by 
beating out thin slicets of brass to the state of leaf, though less 
line than leaf gol<I; the brass must be in a nialleable state ; and 
the tint pro<luce<l will be pale or deep according as zinc or 
c(Jl)j)er predominates in the alloy. Brass work, when neitJier 
lacquered nor varnished, can be cleaned with a paste made of 
rott(!n-stoue and soft soa]) or sweet oil. 

Tile ('xport of brass and brass inanufactiin's from the Uniteil 
Kingdom has been steadily increasing. It rose from uhout 
17,(MM) cwts. in 1855 to 117,000 cwls, in 18(50, 44,0(K) cwts. in 
18(55, and 57,000 ewts. in 1870. Tlie estiniateil value, wrought 
and iinwrought together, is about 50/. ])er cwt. 

BRASSIDINKJ AC'Il) is the name given by llausskneeht to 
the elaidie acid of enicic acid. 

BRAWN, the tlesh of the boar, ]nvssed, boiled, and ]»ickled. 
Mock brawn is made ruit of tlie salted bead and belly-]»ieee of a 
young porker, and ox-l'et4. The ingredients, eiit small, are 
rolled U]) tight in sheet tin, boiled fer four tir five 1 h»uis, and 
then submitted to heavy pressure. Tlie tin being removed, it i.s 
bound W'ith a JUht, ami kejit in salt ami water renewed every 
few days. 

BRAZTKllV j BBAZINd. Tliese terms, the one relating to 
the kind of ware produced, and the otlnu' to the mode of ])!•()- 
ducing it, are somewhat vaguely used in the arts ; althmigh 
there can be little doubt that tlu; wor<l Brass gave origin to both 
dcsignatioriH. 

In the Wolverhampton district, the name of braziery is soim*- 
times given to that whicli is better known as liollow-ware : eom- 
jirising Bucli articles as iron frying jmiis, ti'a-keltles, coal-Hcnttles, 
galley cooking vessels, gold-washers’ basins, and the like, ; but 
mdm they are limsl or coated with some other kiml of metal, 
the na)ne is nnsai>]di('d. 

Wrought iron, or sheet iron, lieing vmy liable to rust, and 
therefore unsuitable foi' use in cooking ami jnnny otlnT proce.sse.s, 
vessels inade of these kinds of iron re(|uire to be lined with some 
other metul, such us copper, tin, or zinc. Tin is imtsl used for 
this jiUTposc for cooking vi'S.sels ; zinc fur vessels of other kinds ; 
cojijier Jess frequently ; and, fora feiv special ]»roc,<!s.seH in (he 
arts, lead. The coatiiig is obtained by dijqnng tbe iron in the, 
molten tin, &c., with juvcautioiis for obtaining a close union 
between the coating ami tlui substratum. 'I’lie name of Brazing 
is, in a sort of general way, ajiplied to this mode of coating one 
metal W'itli juiolher ; it may not b(i correct, but it is better than 
the word Galvanised, which is often aiiplied to coated metal, 
where no galvanic ])rocess has been enqdoyi'd. When tin is 
used us a coating for sheet iron, it gives rise to the large, ami 
important Tinqilate Manufacture ('ri\N(N<; ; Ti.v I’latk, B.tA 
vol. viii. col. 2(5(11. When tlie, coaling is of zinc, a good ami 
durable alloy is formed ; zinc-coated sheet iron is now much 
used as a substitute for the more e.vjieiisivc metals copper and 
brass, us a material for numerous articles. 

'nie most limited, and ]ierha]».s tlie original meaning of the 
term Brazing, is the cemcnling together of two ]»iece.s of eojiper, 
or of brass, or one of eoppiw witli one. of brass, by inean.s of a 
third metal which melts at a lower teiiijicrature than either 
copjier or Imiss. It is, in fact, hrass-soJdering, and is etfected 
by the use of a solder consisting of cujipcr, zinc., and tin. When 
'well done, the, junction of the two metals will not yield to roll¬ 
ing, and is almost as lasling as either metal it.-^elf. The surfaces 
to be joined are scrajied smooth and Itrighl, solder and boiu.x are. 
sprinkled on them, and sometimes an outer layer of charcoal to 
exclude the air ; the ])lates are healed ; at tlie temperature Jif 
red-heat the solder fuses, and forms a liquid layer which, wheir 
cooled, acts as a cement or binding. 'I'be borax doe.s not form 
part of the cement nr solder ; it is merely inniiloyed to give a tem¬ 
porary glaze to the, lirigbt scnipi^d surfaces, to jiievent oxidation. 
See furtlier umler Soi.nEiinD Joints, Solukuino, and Boldkrs 
[E. C. vol. vii. cols. (5(>G, 0(57J. 

BEAZlLE'lN. [Braziian, E. C. S.l 

BRAZILETTO, a speides of wood employed in the arts, 
presents a rmldy orange colour, sometimes streaked wdth straight 
or wavy lines. It is imported lium Jamaica in sawn logs from 
two to six feet long, tAVO to eight inches in diameter, with the 
bark left on ; and also from Niiw Ih’ovidence, in small cleantid 
sticks. It is used for violin-bows, for turnery, and us a dye- 
wood. Braziletto is believed to be an inl'crior kind of Brazii. 
WOOD [E. C. voJ. ii. col. 304], the quantity of which imported 
annually, cliieily for use os a "dye-wood, generally exceeds 11X),000 
cwts. 

BllAZILTN, Brezilin, Tliis suh- 


stance is contained hoth in brazil wood and sapan Avood. It 
crystalliztfs by the spontaneous evaporation of its solution in 
absolute alcohol, in pale yellow rhomhoidal crystals, which dis¬ 
solve with u red colour in Avater, alcohol, and ether. They are 
coloured intensely red by traces of ammonia or any of the fixed 
alkali.s. The crystals obtained from its solution in absolute 
alcohol are anhydrous, and have the fonuula, 

5 Avlieii crystallized froip ordinary spirit, they 
contain AA-uter, (?2glJ„„0.-f:Ul./J Braziliu 

and Inemutoxylin, the colouring princ,i])lu of logwood, are closely 
related, as may be seen from a comparison of tlieir formula). 

ajhPr = + CJT.O. 

Itr:i7.iliii. llwniiitoxylin. 

=» 4 " 

If braziliu is a<;ted upon by nitric acid it yields styjilmic acid, 

(trinitro-resorciiiic. acid), a nitro-derivalive of jdicnol, Avhilst 
hamiatoxyliii, under siiiiikir c,irc,nni‘»tanc(‘s, gives oxalic acid. 
When an ethereal solution of hra/.ilin, to which a fcAV drops 
of sulphuric acid lumi been added, is e.,v]iosed to the air, it 
liecomes dark coloured, and eventually dejiosits crystals of an 
oxidized compound, inciili hi. These luiA’^e a tine metallic-green 
lu.-.tre. 

liHEAJX The account already given fE. G. vol. ii. col. 305] 
of fermenteil hrciul is sulliciently full and accurate. But the 
subject of ntifermtudi'il bread must be tieatcil more, in detail ; 
and wliat is said of one form of it (ai'rateil bread) ne.isis correc,- 
tion. There are two kinds of unfermeuled bread. Tlie one is 
mere. Hour and water,ami ilitlers from plain bisc.uil; only in form; 
tbe othiT gives to the Hour amlAvaterthe light vesic.ular character 
of fcrmenti'd bread hy one of two proc.csses—either by gene,rating 
carbonic, acid gas Avitliiii the spong;!', or forcing the gas itself into 
it from a g.i.someter, ns it is pmujieil into water to make suda- 
Avater. Hence aa'c may have I.avo sorts of bread, Avithont resorting 
to the nse ol yeast or olln'r Jernient; to the one, of which Ave 
may give the name wsienfar nnfcrmcided bread, to the, other 
arntted bread. 

Vesicular vujermeided Dread. Thi.s, again, may be made, in 
tAVo Avays- -by blemling Avilh tbe ilour and Avater clicralcals 
yielding carbonic, acid, or by making nse, of Hour Avilh whicli the 
cliemicals liaAn*. been ])Ve,vioiisly mixed. 'Phe second method 
give.s the mlA’antage of a more pmlVct mixtnre of all the iiigre- 
ilimits. M'he cheiuicals used Jov this purjxise, are either sesfjui- 
airbonalr f»/ifm/nmi/o, Avhicli ret|nires no addition, but only the, 
heat of the, oven, in order to extricate tlu* carbonic acid; or 
bicarbonate of soda with tin* addition of an acid. In the, case of 
baking jioAvders or patent Hour, the acid must be a dry poivder 
(usually (arlaric acid, more rai'ely the 'jdinsjdioric) ; but Avhen 
common Hour is used, avi* may employ the hvdruc.hloric acid of 
commerce to Jiherale, tlu* ga.s. Tliis mode of ]iroo,(i(Jure was 
suggested by J)r. Henry in 1707, and patented by Dr. Whiting 
in l85i(5. TJie ingredients of Wliiling\s Im-ad were carbonate, of 
.soda and liydrocldoric acid, each 1 oz. ; Hour, 7 lb. ; Avater, 
2,if pints. The tw»> chemicals form by their union common salt, 
a necessary ingredient in all bread. When bicurbomite of soda 
and ttrrfaric acid are used, the .suitali.h* jtroportions are 1 druclim 
of the first to 1 drachm of the second. The. sesi/uicurlmiate of 
(mvHmin may he useil in the. jiropoi'tion of ^ oz. to 1 oz. to 7 Ih. 
of Hour. 

Aid'afed Bread. The. invention of aerated bread, wrongly 
a.scribed to Dr. Daugli.sli, who t.ook out his lust patent in 185H, 
can he. traced hack to Luke lle.bert, a civil engineer, an in¬ 
genious and multifarious inventor, and an autlior of some, repute, 
whose first patent is ilated 18:12. Among the claims set forth in 
llii.s comprehensive patent, he specities “the combined applica¬ 
tion of carbonic acid gas Avitli a machine, for kneading dough;” 
ami he describes his jirocess in these words :—“ 1 obtain carbonic 
acid gaa by the usual mode,; that is, by liberating it from its 
combination with lime,'' i.e., as chalk, “ uy ni(*aii8 of an acid in 
a machiiu! constructed not only for that jmi'pose, but also for 
performing tlie mixing and kneatling operations of the dough.” 
Four years later (in 1836) Luke Hebert took out his second 
jiateiit for “certain improved niacliimuy and processes for 
economising and purifying the manuhictiire of bre^&c. The 
preliminary remarks Avith wiiicli he prefaces the description of 
Ilia several processes are, full of interest. He looks upon bread, 
seeing that it fonns the chief sustenance of nearly the whole 
civilised world, as a manufacture surpassing all others in extent, 
but hitherto earned on in pristine impurity aud waste, by homely 
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uiid unscientific methods ; while, to plcusc the eye, “ the most 
nutritive and ngreeahle properties of the wlitiut are partially 
destroyed or deteriorated.” Nevertheless, it is “ a fact capabh* of 
demonstration that the present system of supplying the ]>uhlic 
with bread is equivalent to an unnecessaTy tax upon the pi! 0 ])le 
of these kingdoms of fifteen millions sterling aiinually: ” a sum 
“ swallowed up in wasteful processes and needless commercial 
Operations.” But by " the improved meeliaiiisni and processes ” 
set forth in his patent, “ the wdieat is introiliiml to the top Hour 
of the manufuc.tory,” whence it is passtwl tlirmigh “tlie seveml 
processes of washing, purifying, <lvying, eleaning, grinding, 
<hvssing, preparing the dongli, weigliiiig, inouldiiig, i)aking, ami 
delivering, all of these proc«‘sseH (the niouhling excepted) being 
performed hymaebinery in the short sjiac.e (jf three- lunirs.” “ Ji 
18 useful,” he thinks, “ to ivoiitrast tins ra]>id nlod^^ of (‘(inverting 
wheat into bread (and money) with th('. jiresent system oi (uiiiKJ 
tliR meal, iKjitiff the Jlour, carriage, sacks, waste, (.‘.aiiitul, inler- 
niediate dealers, fermeiiLation, and numerous other charges 
W'hich the concentration ” of his processes “entirely Kuj)ersedi‘s.” 
After describing the earlier jiroeesses of this ingenious com'en- 
tratioii of labour, he tells us that “for conv(‘iting the Hour into 
bread, it is first well mixed with the ie([niNile quantity of linely 
ground suit, and then put into hniqu rs, which serv(‘ the twofold 
purpose of measuring the (piantily and conducting it into llic 
mixing and kneading a])paratus,” where “the wastefni, tedious, 
and uiK’-ertaiu ])roeess of fernu-'nlation is entirely snperi^edcd liy 
the iniiJiediate and direct ajqdicutioii to the Hour of water highly 
impregnated with carhouic ucid gas and aLnios]ihe.ric air.” 'I'he, 
folio-wing comh'nscd account will givesonie idea of tin* machinery 
invented by Ileherl. 'fhe carhonic acid gas collected in a gas¬ 
holder is pumped out of it Jit tJie same, time with thfi ((uaiitily 
of water nn‘asiir<‘(l for one haU'h of luvail, and forced into an 
enamelled cast-iron vessed, whicli thus holds “ the, inqiregnated 
water for one charge.” d'his vessel thus charged with aerated 
water “is connected by an o]ien pijie Ifi a cajuuMous and slicing 
cast-iron gas reservoir for tile gas, to wliicli a niecliani(’,al gauge is 
ntliiiehed. This indicates the, pressinv, which is the same in lioth 
vessels.” Tlu! water-vesst-*!, it is slated, is made distinct, “merely 
that tin? inside of it may he einunellcd.” Acetirding to the 
degree of i)ressim‘, in these vessels will lie. the lightness or I 
eeilular state of the bread, 'riie process for mixing ami dis¬ 
charging the, dough is descrihed very nearly in the following 
words ;—The mixer is first filled, or m arly filled, with Hour, and 
the fiour-<l()or closed. 'I'he cuinh nsed caihoiiic, acid gas is then 
admitted from tlie, reservoii', ami immediately afterwards the 
aeratcxl water. Tlie icsnlt is ilius defua ila'd :—“ The earhonic 
acid gas from the tirst puts the, materials in Uk? (.lough-machine 
under the same piessure as the other V(*Hsel.s above, while the 
inqiregnated water Iroiu ilie second enters the mixer (a strong 
cast-iron cylinder) through several apertures, and dilfuses itself 
intimately amongst the agitated flour, thus preventing the gas 
from e.scajiiiig from the wafer when it first enters the mixer. 
In a few minutes tlie charging of the doiigh-niachine with gas 
and W’ater is (amqdeted, when tin' cocks or screw ]ilugs may he 
closed, and the rotation of the scrajicror muser in.'iy he continued 
if necessary.” “When the kneading is conqileti'd, a cock or 
screw plug hetaveeu the dough-machine ami the gas-holder is 
o]iened, by which the, compressed gas and atinosjiheric air from 
the dough-machine ascends into the gas-hold(;r to jircvent tlie 
surplus gas in the mixer from ludng wasted.” The cock or screw 
plug is then closed, and, tlie door of discharge being opened, tlie 
dough is taken out, or allowed to fall on an inclined shoot which 
conducts it to tlie, weighing and nioiilding tables. It is strange 
that so ingenious an inveutor as Luke llidiert xviis should not 
have availed himself of the elastic ])ressui*e of the curhonl(i acid 
gas, and, by forcing it through a narrow aperture and measuriiig- 
hox, deliver the loaves straight into the oven. Thi.-^ and some 
other improvements became the, subjects of later patents, for 
which the reader who is suJIiciently interested in the matter is 
referred to the Patent Ofiice, Society of Arts, or South Kensing¬ 
ton Museum. Our present object is to trace the very iiigeniou.s 
invention of aerated oread to its real author, Luke llehert. It 
in no way belongs to J)r. Dauglish ; and it is only under jiatent 
laws sadly needing revision, and administered with stmnge 
ij<norance and carelessness, that his patents could have been 
allowed to step between the public and their right to make 
aerated bread by any efficient machinery, on the ]>rincii»lc of 
raising dough by pumping compressed carbonic acul into flour 
and water. The working of Dr. Daiiglish’s patents belongs to 
one of the worst periods of our commercial history. 

In attempting to estimate the importance of this invention, we 


have to eunsider it in more than one aspect; for it makes jire- 
teiisions to wholcsoinem'ss, convenience, and economy. As 
respects there is no doubt that there are some 

dyspeplics, sutferiiig s(‘Ver(*ly from neuifdgic jmin and flatulent 
disU‘iisiou so long as they live on fcrnuinted hreiid, for whom the 
aerated bread is a speedy and permanent cure ; and otliers to 
whom it is much to lx* preferred as an article of diet to the more 
conijiiict bread of the commou baker. Ind(H‘(l, it may be stated 
as a gciierjil rule that aerated hread is Ixiiit for the sedentary 
inliahiUnits of towns, Jor persons of W(iak digestion, and for in¬ 
valids generally; while tlie ordinary baker’s hread, in common 
Avith the more .s(.>]id article's of food, is more acceptable to the 
out-door hihoiirer and hard Avorking man. in point of con- 
vvnieiire, lh(i aih'ated ]>roe(‘s,s ha,s certain advantages in situations 
and under cireunistances Avheri' yeast is not easily procured, 
and in hot eliriiates and seasons Avhen the jiroeess of fermentation 
is very rapid. The ccouoinij of the process is not quite, bo simiile 
a (piestioii as at first it was siqijiosed to he. It is representexl 
by the dilieroncc Ix^AVi'en the cost of the flour converted into 
earhonic acid by the, ])rocess of feniientaLion, and that of the 
same gas generated by c.lialk and oil of vitriol, or drawn from 
lilt' Ill-ewer's vat. Tilt' cost of the inaehinery necessary for com- 
jiressiiig lilt? gas, mixing the. tioiigli, and ilraAving off tlie loaves 
lias also to he .std olf against the t'ost of hand labour in mixing 
and setting the sjxmgt', in iiit'asiiring and moulding the bread. 
'I'd aseerlaiii on whicli side, the balance of economic advantage 
lies would i't'(|uii(! a conqiarison of eijiial ([iiautitios of bread 
made under iln* Iavo ^inx'i'sses, with an equalisation hard to bring 
about of all (xmtrolluhle ('.ondit ioiis. One unsusjxicted economic 
advantage of the old process of rernientation has bei'ii brought to 
light by t'X]X!rienc(.'. Aeratt'd bread 7nust he made Avith flour 
alisoluti'ly free, from ix'ciiliar flavour ; hut flour with even a 
strong and disagreeable, taste 'maif have, that taste worked off 
during the process of lermeiitation. On the. other bund, all flour 
that is fr('(' from any strange flavour would ahvays be Avell suited 
I to the U(h'at.ed i)ro(U'ss, though it might prove unfit for that of 
fermentation. So that llK'n*. ari? still ipiestions relating to the 
two itroc('s.s('s that expe.riemx! only can suggest and solve, 
BLEAK, ELEC'I’RIl! [Rukiastat, E.O. S.j. 

BREAK, RAILWAY and SELF-AOTTNO fRoLLiNa Stock, 
E. (!. and E. (J. S.|. 

BREA KFAST POWDER. Rye roasted AAdth tv little fat and 
powden'd Avas fonnerly I'lrgi'ly used as a suhstitute for colfiie. 
It Avas also knoAVii as i*ye-c,olli‘e, and as Hunt’s economical break¬ 
fast ]iowd('r. Since tin* ri'duc.tion of the duty Ok coffee, breakfast 
[xiAA^ih'r has rallen into disii.se, 

BREAKWA'l'ER | E. 0. vol. ii. col. 309]. To the infonna- 
tion giAani in the original article* under tin's liead, may lie added 
that Air. Micliuel Scott has described a system of constructing 
break wall'I's by a limlxir cage or crihwork, tilled Avith rougli 
stones, and resting oil a rnlihhi base. (‘ Proc,. Tnst. of Oivil Engi- 
n(;er.s,’ lH5iS). On the 'r(',es, a hi'eakAvab'i' has been formed of 
furnac,(* slug, at one-sixth of the estimated eost of a hreakAvater 
of stone. The slag is moulded into immense blocks, of 3} tons 
Aveiglit at the furnaces, and is then conveyed on bogies to the 
hreakwaier, and ti|i[)e.d over the end of the embankinent. The 
blocks are, more or less broken by the ]n’ocessnf tipping, and by 
the action of the Avaves, hut tliedi.sint(‘gralion rather consolidates 
than injures the AV(Il k. fl’he constructors of the breakwater not 
only get tlu'ir material for nothing, hut are paid 2d. pel' ton by 
the ironmasters for taking it away. 

BREAS'r WHEEL, a water-Avhei'l receiving the AA’ater on 
the breast, or below the suinniit of the Avlieel. 

BREASTWORK, or SllELTEP. TRENOH, as it ia now 
mor(* commonly ti'rmed, is a small sliallow trench excavated by a 
soldier to conceal himself from the. fire of an enemy. 

It h.a.s liecjii found by experiment that the number of casualties 
produced by artillery firing on troujis is reduced more than 
three-fourths if a small screen of earth he placed in front of 
them ; consecjiiently, as artillery and siiiall arms have been ini- 

{ iroved, coiislaiit attempts have been made to protect the soldier 
ly placing him behind a small heap of earth, in such a position 
that AAdiile. concealed, or nearly concealed, he <;aii use his own 
Aveapoiis eflicieiilly. The armies emidoyed by both Northern 
and Southi*ni Btat.es during the American War continually had 
recourse to shelter trenches. Two companies of each battalion, 
carried Avith them small light tools, Aveighing 24 llis. each; 
Avith these they rapidly formed sliallow trenches, from behind 
which, while in comparative security, they poured destructive 
volleys on the attackers. Email intrenchments of this kind are 
becoming of great importance in war; they have been largely 
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used by both French and Prussians during the wax of 1870, and 
iuvaxiably with success. 

Shelter trenches <ire usually fomied by throwing the earth to 
the front; a trench 2 feet wide and 15 inches deep is the 
smallest size that can be of use. Such a trench cun be made in 
about ten minutes, by soldiers working with their accoutre¬ 
ments on ; and even in so small a treneli the men will bo, com¬ 
paratively speaking, secure. Such trendies cun be widoiu'd and 
deepened if time is atiorded for the purjioso ; lli(;y slumld follow 
tlie irregularities of the ground. Bouglis of ti‘(‘es, or even grass 
stuck on the top, wilUmaterially uid in concealing tlie do- 
fenders. 

BREESE, OR BREFiZE, is the name given in the muim- 
facturing and mining dislricls 1o tlu' ivsiiliial small coke or 
charcoal resulting from loke-niakiiig and cliarco.'il-bnnnng. In 
England, where charcoal is little made, tlie breese. is mo.stly 
small coke. Near Biniiinghani, uiul in tlie Sontli Slalhmlsliire 
district,where this fuel is lironghi usefully into letpiisition, 1 )avis’s 
Breese-oven is much eni]>loyed. The. iion-caking, tliidc, Staf¬ 
fordshire coal when screentMl, giv<‘s a of small or ])owder- 

coal, which is converted into breo.Mi in a ju-ciiliar furnace, or 
oven, where it is calcined, and llieii (luenched with w.aier. lii 
(ither woivls, coal-screenings ai‘e yaiiposely converted into brei'se, 
and thus a thinl kind is ])roduc<'d, distinct from c«dv<*-siTeeniiigs 
and charcoul-Kcreeiiiiigs. Such breese gives out much heal with 
little smoke, and is extensively used for tlie fires of smiths’ 
forges. Ill France, wliere many of tlie baker.'^’ ovens are lasded 
with charcoal, the fuel, when the baking is done, is drawn <iiit, 
extinguished, and sold as hraittc ; this woi’d may have given rise, 
to the F.ngUsh 5rtw. 

BREWERIES ; BREWINCI. The givat porter brewm ies of 
London have not recently alignleutii-il in number; but they 
have increased in imignitiide, and have inlrudiiced improve¬ 
ments in most of the processes and macbiiu's. At the esta¬ 
blishment of Mtws. Truman, JI an bury, and Biixtun, the coii- 
Rumiition lins lately been at the rati* of 17r),()()() quarters of 
nudt, 18,000 cwts. of hops, and 0,000 tons of coal, annually : 
the water, 260,000 piiions per day; the production, f)(K),()00 
liaiTcls of beer and ale uiiiiually. At. Messrs. (fniiincss’.s, Dublin, 
in a recent year, 1,500 cwts. of 'malt were' con.sumed daily ; there 
were 85 vats, some witli a cunaciLy of 100,000 gallons each. At 
Messrs. Bass’s, Burtou-oii-li'eiit, the following figures bavi* 
recently been presented :—W acres of ground (H'.cui)ied, 5 miles 
of railway in and between the various building.< ; 100,000 
(juartexs of malt consumed annually, the produce of 42,000 acres 
of barley land ; 100 tons of coal i>er day during the chief brew¬ 
ing months ; i;200,00()ayear]iaid in malt-duty, the barley being 
malted on the premiHe.s ; AMOO.OOO per annum ]>aid iiMvages ; 
500,(KK) casks of various kinds emidoyed; 130,000 ions of rail¬ 
way trallic to and from the bn^U'ciy yearly, for the carriage of 
which £70,000 is paid io the railway comjianies. Ale-brewing 
is extensively carried on in Hcollaud, where the establislimcuts 
of Messrs. Tennant, Younger, Ji.dlivy, and others, .are, id’ great 
magnitude. Scotland now lirews ale frtmi more, than 2,500,000 
quarters of malt annually. 

The general routine of ju’oeesses in brewing rem.aius ])re.tty 
imifonu [Brewing, E. (j. vol. ii. e<.)]. 320], although imj»r(»vc- 
ments are grudually being introduced iu evixy jmrt of tin; 
details. The supjily of good water is an im|u)rtaut con¬ 
sideration, and cimally so an abiiiulaiice in <iuantily. Alei^.'^rs. 
Tnimaii obtain tneir sujjply in part from tin; East London 
Wbiterworks, and in part from Avells, one of which is .530 
feet deep ; Messrs. Reid, from the New River (kuupany, and 
from wells ; most of tlie other London novti r bre.w’ers from wells 
only. At Burton-on-Trent, tlie ])oj)alar supposition Unit the 
quality of the ale depends on the water of that particular river 
is incorrect, well-water being employed. At Messi-s. Temiant’s, 
Well Park Brewery, GHasgow, the largest in Scotland, some of 
the water is obtained from wells, the rest from Loch ICutrine. 

Good beer and ale vary from 2o]bs. to -JOlbs. griivily. The 
meaning of tliis is, that a barrel (3(5 gallons) of water weighing 
3(5()lb8., any excess beyond this in a barrel of ale or beer denotes 
the gravity; thus, if a barrel of ale weigh 3871b.s. (nett), the beve¬ 
rage is said to be of 271bs. gravity. This is a «-oiivenient but pn rely 
conventional mode of estimating strength, seeing that it dejiends 
on the standard of comparison being 3(50 gallons—neither moiv 
nor less; the gravity depends, not only on the quantity of 
malt used, but also on the degree of fermenting. The miish- 
tuns employed are of varied construction and size. Messrs. 
Bass’s are of wood; Messrs. Truman’s (three for containing 1(50 
quarters of malt each, and three waller) ore of cost-iron, with 


copper coveis ; Messrs. Reid’s, four for ICO quarters each, of 
woiM ; Messrs. Hoore have on enormous tim for 190 cpiarters. 
For boiling, Messrs. Allsopp, of Buiton-on-Trcnt, have four 
copp.i*s for 280 barrels (about 10,000 gallons) each, besides many 
of smaller size; but some of the London porter breweries possess 
coppers of more than double this capacity. One of the breweries 
has a hop-back for more than 800 barrels, or 28,800 gallons. 
The refrigerators or coolers, now employed, vary greatly. ISome 
are shallow cojiper trays, 100 feet tiy 25, over which the hot 
wort (low's in a continuous streiun. In another /orm, wort flows 
into a vessel at a teiiiperaturc of 212“ F., -while water circulates 
in pijK's through it, beginning at 65° F. ; the transfer of heat is 
such that the w'oit leaves the vessel at a moderate temperature, 
and the water quite liot. Usually, w'hen pipes are used to aiil 
refrigeialion, tlie wort is inside the jiijie, and the water outside ; 
but in M<»rtoir.s, one. of the best of the modem jiatented plans, 
the cold w'atir is inside flattened pipe.s and the hot wort outside. 
’Idle fell lien ting-tuns used in the porter brew’eries are of wood, 
some s(piare and .some round. Messrs. Rind have four such, of 

I, .5()() barrels capacitv eacli ; luit the move, eustoniary size is 
from 2(M) to 7(M) barrels, lu JSCS a ])lan w'as ado]ited of utilizing 
ibe carbonic, acid gas din'eloj)ed during tlu^ ]>riii;ess of fenueiita- 
tiou, iustea<l of allowing it to escape, and w'asti'. It Avas caught 
in india-rubber bags, and sold to the makers of aerated bread, 
d’lu* casks, into AAdiich the AVort or ale flows after fermenting, are, 
nsiiidly about KKi gjillons eacli ; Messrs. Bass I'lnploy more than 

J, 400 orthe.-<e easks. ’flu' syslem ot stoi'iiiglhe beer oralein A'ats 
of vast dimensi(ni.s is not so much adt)]itcd in bi ewerie.s of modern 
constnudion as iu the porter breAverii's ol'older dale ; instead of 
having, as at Mi'ssrs. Itarclay and Perkins’s, vats Avitli a caiiacity 
of more tlian 100,000 gallons each, the, bcA'erage is now fre- 
((Ueiitly cashed direct from the sidiliug tenks. The ]dan adopted, 
in this res]>ect depends nuich on the, length of time during which 
the liquor is roqiiir(.‘d to keej), and on tlie sort of climate to 
AA'liicli it Avill lie exjxised. 

The Bavarians pay great .'itleiition to everything connected 
Avitli brewing. Tliey have scliools for bri'Aving at Miiiiiidi and 
Angshnig, Avlit're stndi'iits from various eoantries go tliroiigli a 
regular course of iiistriielion, theoretical and practical. The 
brew'crs of that country itride tlii'inselves on being able to make 
beer that will ke.ep good in a cask evim only liall’-lilled. Liebig 
aUi'ibnte.s this to a ja'c.uliarity in tins mode of coiulucting the 
jirocess of fennentation, causing it to commence IVom Ixdow' in¬ 
stead of at the surface of the li<|Uor. 

Till! ‘ .Juhresberichte der (.Iliemie’ gives tlu' folloAving c,om- 
])ariaon of i>er-centages, iu relation to tlie malt-extract and the 
alcohol contained in se.veral kinds of bei'r and ale :— 


Malt .E.vlracl. 

Alcohol. 

j)('r coiit. 

7 to 5 

])i>r cent. 

(5 to 8 

5 to 4 

4 to 6 

7 to (5 

5 to C 

5 to 4 

3 to 4 

5 Jr to 3-Jr 

4Ji to 6 

5“ to 3“ 

2jlu 4 

4 to 3.V 

4 to 4.V 

8 to 5'' 

3^10 4“ 

(;.li to 4 

3 to 4^ 

(5| to 5^ 

ll to 2 

modern imr 

iroveiiieiits in 

Ood-CUts, AA'iil 

for 18(58. 

. be found in 

tig malt liquors, see Beer 


London ale, for exiiort 
„ „ onlinnry, 

Borler, for e.Nport . . 

„ ordinary . . 

Bnis.sels Jjambik . . 

,, h'aro. . 

Bicre flute di* Strasbourg 
JlieiA- blanche tie I’aris 
Bavarian beer . . . 

Berlin Avhite bi;<;r . . 

All I'xte.nsiA'ii se.ries (d‘ arli 
brewing, illustrated liy nunie 


AXD Am-;, E. ('. S. 

BRICK ANT) TILE MANUFACTURE. The improve- 
inents made in this branch of art since 58(50 m.ay be considered 
under each of the three diA'isions of the AA'ork in the bricktieUl : 
1. The prejiaration of the clay ; 2. The making of bricks, &c.; 
and 3. The burning of brick's, &c. 

]. Preparation of Vlay. The clay in brick-fields is very diver- 
.silied iu compo.Hitioii. (flays are divided into tw'O classes, viz., 
pottery clays and brick clays. Thus then; arc tlie “ china clay” of 
OoviiAA’all ; the “ sandy clay ’ of Dorset and Devonshire, used in 
making salt-glazed ware ; “pipe-clay,” used in making tobacco- 
pipes ; the blue clays, whicb burn nearly as white as china clay ; 
and the Btourbridgo ciuy, of which glass pots are made. Then 
there ore the firebrick clays, and the red, brown, and ycRow brick 
clays. In the improvements now being made in the manufac¬ 
ture of bricks for ouilding, paving, and draining, there is a con- 
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Biderable Llpding of the two classes of clays together by “ wash¬ 
ing,” “ mixing,” ‘‘ screening,” “ crushing,” grinding,” and other 
preparatory processes of old standing in potteries, but of recent 
introduction into tlie brick-field. This has been effected by im- 
roved mixing, crushing, grinding, and pugging mills, actuated 
y steam-power, which work the clay in a drier state than 
formerly. The grinding between plain rollers not only reduces 
the smaUest partich.‘H of gravel and ffint to fine dust, thus 
permitting its perfect mixture with the clay in the pugniill, 
but in doing so the clay is at the same time improved for the 
brick machine and kiln. Much gravel thus ci‘iislie<l could 
not lie removed by the old practice of screening, and in the 
burning did liarm; so that, apart from inferior (puility, the 
loss by breakage in the using was heavy. Anotljer plan has 
recently been introduced from the Potterilw, viz., the semi-dry 
process, the first patent being Nasmyth’s and I^linton’s, No. 
13,C()8, 1851. The, clay and other materials mixed are ground 
to a fine dust in a dry or semi-dry stale, and afterwards damped, 
if ground diy, and worked into a coiulilion lit for luoiihliug iii a 


die by hand-presses, or steam-presses, for whi(di numerous 
patents have been obtained since 1851. The practice is thus 
old, hut improved machinery has recently been invented. tSvo 
power presses were shown in motion in the International Exhibi¬ 
tion, 1871, viz., Pollock’s patent machine, by Pollock, Laing and 
Powley ; and Large’s patent machine, by H, Clayton, Sou, and 
llowlett. Two exhibitors also si lowed hand-presses. The pul¬ 
verised material, whether ground dry or semi-dry, is sifted, and 
no more water is usetl than will make tlic particles adhere 
together, by great pressure, in a mould. Fire-brick, or other 
brick thus ju’esseil, can hi; carried to the kiln immediately. 
Brick ]>re.sses used in this process are also adapted for the 
nmniifacture of “concrete brick,” or nitificial stone, wliicli 
does not refjuire bnniing, and will be described under Stone, 
Ahtii'ioial, E. C. S. 

2. ]>rick mid Tile Machine.. The annexed engravings repre¬ 
sent machines shown in motion in the Pottery Depaitriient 
of the Interiuitioiial Exhibition, 1871. Fig. 1 is II. Clayton, 
Sou, and Howlett’s tliree process (crushing, pugging, and mould- 



ri,; 1. ■ Cl.iytnii & Uowlctl’s Urick M.-idiiiio. 


ing) power machine, eupable. of making from 20,000 to 30,(K)0 
bricks per day. The illustration shows the machine at work in 
the brickfield. The elay is either wheeled into the hop])er, as 
shown in the engraving, or it may he tipped from a railway 
waggon, or pitched in with a fork or R]>ade. Tlie clay is crushed 
by two large rollers fed by a rotating axis I'uniishcd with knives, 
technically termed “the crammer,” which cuts tip the “clots” 
of clay fine, thus feeding it in between the rollers uuifi'mily and 
continuously. This constitutes the first, or crushing process ; the 
second process consists iu pugging. The clay falls from the 
crushing rollers into a horizontal jmg-mill, liie axis of which 
carries tlie large spur-wheel seen outside. The pugging-knives 
form portions of a screw, so that whilst they tJioruughly incor¬ 
porate the dust of. crushed stones with the clay, they at the same 
time work tlie clay forward into the feeding chamber of the ex- 

T-n *1,., n«.1 


draw iu the clay, they have a pugging, crushing action, hut when 
the fonniiig chamber becomes full they have uii expressing and 
moulding action, each ])air forcing the clay through the die. 
The dies are rotary, i.c., the volume of clay shown at each side 
passes out between two vertical, rotating cylinders, covered with 
cloth, and driven by means oi' bevel-gear, from a cross-shafl, 
actuated by uii endless-straji. The die rollers are liiliricated 
fnmi a water-cistern above, and from the cloth being kept luii- 
formly moist, the stream of cliiy comes out more uniform in 
density, the surface sumotlier aiul cleaner, and tlie angles better 
fonned than when the cheeks of the die me fixed. The framing 
of the machine is bolted to a cast-iron foundation-plate, which 
secui-es the truthful action of the working jiarts without ex¬ 
pensive mason work. The cutting-tables shown in Fig. 1 are 
of the common kind. 

IT, Clayton and CoJa Self-Delivering Cutting Table, Fig. 2, is 
fixed to the machine in place of the common one. The clay 
comes from the die as sliown (Fig'. 1), and when of sufficient length 
for the desired number of bricks (the engiuving shows 10 cut 
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bricks, a convenient number for calculation) this length is cut across, with standards and cutting-wires, the table-plate pa^g 
off by the einfjle wire. It is then brought rapidly forward on to under the moulded chi,y, and also under the back-plate of the 
the cutting-tabh;, and during tJie time another length is cx- fixed frame. As the bricks are cut they come out between the 
pressed from the die .and coming foiward, the attendant with wires on to a moveable ]>latten-board, or palette-toble, and when 
the handle turns two jiinions, which gearing in racks on the the wires come ujj to the back-plate, the bricks are outside, us 
under side of the reciprocating frame, forec.s it ti-ans^ersely shown in the engraving. The attendant then reverses the 



Fi;.r. ‘.’.—Clayton & Co.’o Kulf-Dclivoriut' Cuttm^ T.iblo. 


handle, which places Die iidde, hh shown, ready for uiiotber , which the ibled volinviR of clay may lake 

length. The board with the bricks is jilaml u]»on the barrow, ^ er 11 • rollers from llie die, is corrected by its being 

uu empty one being substituted for aimLlier cut, and thus the firiiily pi inst ihi! smooth metallic buck-plate before the 

work jirocecds M'ithout interriijitiou. 'J'lic roller next the tabic ‘ ’ (’2) The cutting action of the W'ires is recti- 

works in an oil-trough, supplied from an oil-cun shown on the , gular as iiiother mucliiues, so that the velocity 

further side of the machine. TJio cutting-tahle is adapted lor is equal llirougliont, and henc.e the cutting ]»owcr. (3) The cut 
any size of brick, bv removing the two straining-b.ars and sub- being rectilim'ur, the u])|u r angle of tlie brick is not bevelled 
Htitutiug others with the desired niimlier of wires. The wire.s oil’ nor the under one ragged, as in the angular cutting-tables, 
may also be set for cutting arch bricks, itc. and as the fiither ends of the bric.ks an* held lirm against the 

The advantages of this talde may la; summed up as follows ; - back, or resistance-plate, they ai'e also free from ragging, the end 



lit,', a.— Pinfold'8 Brick and Tile-niaklngr Machine. 


and side angles being thus }jerfect. (4) The luicks are placed in permits of the clay being worked in a drier or less plastic state 
the drying-shed or kiln, with greater expedition, and without than fixed dies, and tables with angular cutting wires, so that 
handling in taking them from the table, and placing them on the bricks are sooner fit for tlio kiln. 

the baiTow, thus saving time, and obviating much damage to the Figs. 3 & 4 represent the machines of J. D. Pinfold, of B-ugby, 
bricks. (6) In co-operation with the rotary die of Fig. 1, it which were awarded the first prize at the trials of the Royal 
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A^cultural Society of England, at the Oxford meeting. 1870. made bettor work, and was awarded the first prize. In the report 
At the preliminary trial, both machines made excellent brick ; of the trials in the ‘Journal of the Royal Agricultural Society,* 
but the cutting apparatus in fig. 4 made the cleanest cut, and to which wo are indebted for the cut, it is said of fig. 3, “*It 
hence the best draining-pipes, a clean cut being essential to eliect a was this macliiuc that con(|uercd the biicknuikers of Manchester, 
continuous uninterrupted flow of water in drains. When tested, and brought them to theii- senses ; ” and of fig. 4, “ The great 
it wa« found to consume more steam-power than its rivals, but it featui’O of Pinfold’s machine, and which in the opinion of 



Fig. 4.~riiifuM’s Oxford Prize Alaeldnc. 


judges more, than counterb.'iliuiced tho ('xtni power, was the ability i 3. lirich Kilns. The old roundabout ])lan of walling bricks 
to (leal with clay in a less ])i‘e[)uied slul(', and the (M’.onoiuy (d’ ’ in the tudd, and tiles in sIxhIs, to dry them for burning, and of 
labour tlien'by.” . burning them in clumps, is now, in all our Ixjst-conducted brick- 

Tlio two Kugliy macliinos are similar, with the exce]»tion of fields, giving place to dicing and burning ; 
the cutti)jg-tabl(\s. TJu*v are both jiower-mar.liines ; fig. 4 shows the bf’ick-ni.achine ; or to drying under .v«e])urate ])roc(;ss—as 
the side to which the power is a])plied, and tig. 3 the opposite (dayton & Co.’s noticed be.low. J>y the, tbrmcr, brick and tUe 
side; so that tin* gearing of both sides is tlms shown. 'J'lie, large, could only be made in the siuiimer-tirue; by the hitter, all the 
machine lias self-teeding apparatus, into which the clay is tij»[>ed year round. 

from u sniail waggon or curt, or ]iitched in by a digging-fork or A perfect bric,k-kilii luis yet to be iiiveiiled. The complaints 
s]wule. Tile other, lig. 4 as illnslratcd, is fed by hand ; but the of brickmakera are many; but the usual mistake fallen into 
sidf-iicling feed may also attached to it, thereby saving the by them is that they do not go to the ex])en8e demanded by the 
labour of a man. Tin* clay is drawn in beiw'een two crushing- re(|uiremeul.H of the new jiractice, Tlui gmieral jirinciple is to dry 
rollers, jilaced the one, abovi; the otlier, by which all the air is the green bricks with the waste lieat of those that are burning, 
s(jUeez(*(l out, tJiere.by foreing the clay through the forming- This ri‘(iuirc.s at the b'ast five compartments in the kiln -one for 
chamber to the dies in a more solid, compact body than can Ik.* lbe bricks buriiiiig, the second for the bricks that are drying, 
(lojiti by tile pug-mill and ]iiston-ina(;bines. A .small drum with the third for filling, the fourth for cooling the burnt bricks, and 
a safety frictiou-sti-ap is ]dac(’d upon the a.xis, with sullicient the fifth for imiptyiiig. By a break of time four coinpartments 
bite, to work the leed-rolJers in crushing stones, but iiotliiiig might do ; but, w’itli continuous imiiiufacture, six compartmenta 
more with vvliicb to do harm, W(U'e, a ]iiece of wooil or iron acci- are better than five, and twelve compartments (or chambers, 
dentally to be drawn in lielween tJieiii, Bri^akage is tlius as they arc soiuetiiiies lernuHl) than six. Thus, if we supposo 
obviated. Special provision is made for lubricating the interior j twelve cliamber.s—us in IToHiiiamfs kiln- 3 and 4 may con- 
.sui'face of the die by a contiiiuoas BUp|ily of water throngh jiorous j tain green bricks, 5 is being tilled while (i i.s being emptied; 

material, a.s oak-wood (uit across tlie grain, so that the clay 7, t), and 10 are cooling whilst 11 .and 12 ui-e being fired, 

](asses freely through on to the cutting-table. the hot-air from wliicli ^lasst's through 1 and2, drying the bricks 

The ciiUing-tables and cuttiiig-apjjaratus of the two machine.s in tliem. Soiin; kilns are built circular, divided radially into 
are ditlereiit. 'riie-clay is expivss(*(l from the dii* of lig. 3 on to an compartments l)y slidiiig-door.s, otlii'.rs are rectangular. The 
endless traveller band supported by rollers, which brings it n]> to I latter idaii is ge.mu-ully preferred. The air admitted from 
tlie self-acting cutting-wheel, and as the bricks are cut otf they i without ])a.sses through all the compartments that arc full 
]ins.s on to rollers, wdiieh deliver them at the (uid to the atteiui- I before it is allowuxl to escajn* into the chimney. When the 
aiil.s, at the rate of from IT),()()() to 20,000 solid bricks per day of contents of a compartment become burned, that compartment is 
ten hours. The cutting-wlie.el w'orks oblhiuely, so as to cut olf cut olf from the others, but tlie sujiply of air to them is 

from the clay in iiiolioii bjicksof the proper .shajjo. It is driven warmed by being pa-ssed through it, tliereby cooling its con- 

by spur gear, a small pinion working ill tlie ]K*rij)hery, and turns tents, and so on, lire iieAvly filled compartments being added 
on the three small wdiecl.s shown in the drawing, and not on the at the one end, whilst tlie burniul ones at the other end of 
central a.xis, whicli serves as a fulcrum to the cutting-w'irc.s, by the jirocess are, one afti'r the oth(*r, shut olf and cooled, and 
which means the cutting-wires pass through the clay witli a so on. The fresh air from without enters at the compart- 
compensateil velocity and cutting power ; but tlie complication meiits being emptied and filled, which proves beneficial to the 
of tills cutting apparatus, and the coat of keeping it in reiiair, arc workmen. 

telling against it. The best plan of placing the bricks or other articles in the 

The clay from the die of fig. 4 passes over small rollers in the kiln, and of applying heat so as to dry and bum eijiially 
usual way ; and when it gets*the length of one cut, as sliown in throughout wdth the greatest economy of fuel, arc (juestions 
the engraving, it conics against one of tlie small rollers folded up. w'hich have given rise to much diversity of opinion and prac- 
By this contrivance the culting-ajijwiralu.s i.s carriedforwanl with tice. To keep up a uniform teinpeniture in each deixirtment 

the clay during the operation of cutting, so that the cuttiim-wires with no greater current than is necessary to carry otf the 

make a clean cut right across. This (fone, the small folded-up liberated gases, &c., to the chimney is no ea.9y task, Oiie 

roller is relieved, and the cutting-apparatus puslied back for conclusion Ls manifest, viz., the drier and more uniform in 

another cut, and so on, cut after cut, without stopping so long as solidity the bricks (umie from the brick-machiue, the better 
clay is fed into the machine. they are adapted for the kiln. 

Both illustmtiona show the machines making solid bricks of Instead of drying the green bricks in a compartment of the 
the common form. But solid or perforated briiiks of any iirclii- kiln, Clayton, Son, and Ilowlett have patented and redui^d 
tectm’al form (several examples of which arc shown in the to pmctice a separate “pneumatic process of drying,” which 
smaller engraving) are made—also roofing-tiles, draining-pipes, admits of fewer compartments in the kiln. The green bricks 
&c, ore stacked on “ hakes ” in a drying-shed. A blast fan throws 
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Reated air through perforated flues above, and an exhaust fan 
draws off this heated air loaded with moisture from the drying 
bricks through flues under tlie hakes, the blast and exhaust 
being under control so as to regulate the drying process, what¬ 
ever be the state of tlie bricks. 

BRICfKLAYER’S ITCH, a rash produced on the hands of 
bricklayers by contact with lime. [Skin, Diseasl’S of, E. 0. vol. 
vii. col. 506.] 

BRICKS (Ancient), a factitious stone made of clay, wind, and 
other materials used for the purjinses of building, as a cheaper 
and easier substance than stone. Tlieir use dates from the most 
remote antiquity, they having been employed in Egypt, Assyria, 
and Babylonia. In ligyjjt the bricks were .almost always of sun- 
dried clay or Nile mud ludd toge.l In.*]' l)y straw or broken frag4uenls 
of baked pottery. The oldest- diii(i from tlu* fourth d ynasty, .and 
measure from to 20 inches long, ainl from 4^ to 8^ inches 
wide, and from 4^ to bi inches thick. Those of a later period, 
such ns the 18th dynasty, measure from 14 to 15 inches long, 
61 to 71 inches w'idc, amr b to 7 inclies tliick. The bricks of the 
early cfynasties have tlie marks made by the hand upon thejii; 
those oi‘ a later jicriod luive the name of tlie king or otluir inscrip¬ 
tion stamped uiion them in relief from a wooden Idock. Such 
bricks were luailc by the Israelites during their sojouni in Eg)q»t. 
Burnt hricks are stated not. to have been used in Egypt till the 
time of the Romans, but burnt bricks of an earlier ])eriod h.ave 
been exceptionally fonnd. The bricks of Ikibylonia and 
Assyria are amojigst the oldest known, and are meiitioTied in 
Genesis xi. 3, as usisd at the earliest period at the construction 
of the tower of Babel. They Av<'re sun-dried or slightly 
baked in the. kiln, and, like, the Egyptian, were m.ade of the 
alluvial soil mixed with saml or loam and gra.^s or reeds. They 
are generally of a yellowish e.olour. Their general dhmmsioii.s 
are from 16 to 13 inches sipiare, and from to 4 inches thick. 
They have stamped upon them a sipiaie impi-essiou from a terra 
cotta stamp, limis of cuneiform characters containing the name and 
titles of the monarch, ami the ])lace when! made. The oldest 
known are those of TJrukh, a (Jliuhheau monarch who reigned 
about n.c, 2200, and they were made till the reign of (Vrus and 
the Parthian monarch who suh,si>(pu.’ntly ruled the country. 'I’lie 
Greek lirieks were bake.d iu the kiln, and generally (tf a red or 
yellow colour. They were called from the <?oron, or i>alm, 
dicimt, “two palms,” 1 foot long, 0 inches wide, the trirndorn, 
“ four palms,” llie pnttadora, “ five ])alms,” and the iAjdut, l.y- 
diaris,’ I foot 0 inches long, 1 foot broa<l, and about ;i iiicbes 
thick. The bricks were ina<le iu moulds of boards called p/nnsi’n. 
Many of the buildings of Aneimit ( Jree.ee, as the Ti-uqde, of 
Apollo at Megara, tlie Stna of dotys at E]»idaurus, the long 
walls of Alliens, and others, were luiilt of bricks. The Roman 
hrieks rcsemhle the (Ireek ; they were ealh*d Ai/cro-, because 
made "with boards; iln-y were used for buildings,])avenieuts, and 
graves. They were either unhaked for building walls, or baked, 
and then generally of a red colour and thin, like tiles. The 
Roman bricks were. calle»l, like' the Gri'ek LijiJia, 

W’hieh were in use for public, edifices, and trtradnra, for jirivate 
buildings, or by tlio Lat in names, two feet brick.s, and 

secipedalcs or Henqurpudali’if, oin* and a half foot bricks. Their 
dimensions are. from 7 to 8 inches long, 15^ in length by 7’ inches 
hroad, and 20 inchc.s square, and 1J to 2 inches thick ; others are. 
from 7 to 10 inches sijuare ; pronably /vf.s.sn/rs and semicircular 
bricks were also in use for bypocan.st.s. Idiese, bricks are found 
nil over Eurojic wdiere the JlomuH rule prevailed, and the. pnhlie 
huildings, private houses, hatlis, and graves were constructed of 
them. The hrick.s as ivell as the tiles were often made hy the 
legionaries, and have irwerihed upon them various inscrijitions 
referring to their fabric or destination, or circular impressions with 
a figure. The nature of the brickwork, the date of the consulate, 
and the names of the ]»otteries, farms, and makers are found on 
tiles and bricks in nse, at Rome. These commence about the 
time of Trajan and are couliuued till Alexander Sevenis. At 
the time of Theodoric bricks Avere stam]ied Avitli his n.ame. The. 
brickwork was diflerently arranged at dilfeivnt ])('riod.s. 

fBirch, Anc. Potter]}, vol. ii. p. 226 ; Caiimont, (\mrs d'Avti- 
quit.f iL, pi. XX, fig. 1—5, pp. 161—16b ; Roach Smith, Oolhet. ii, 
xxvi—xxvii; Vitruvius, ii. 3.) 

BRIDGE. A general description of the ordinary fonn.s in 
which bridges are constructed, and many data as to the propor¬ 
tions of existing bridges are mven under this head [E. C. vol. ii. 
col. 342]. The latest views oi the method of treating the stability 
of arched bridges will bo found under Aech E. C. fcJ. The erec¬ 
tion of bridge piers will be found under Foundations, E. C., 
and E. C. S. Bridge centers under Centering, E. 0., and 


E. C. S. Iron Bridges, which have received of late years a 
wide development, we propose to treat by themselves (E. 0. S.). 
It therefore only remains in this article to give some additional 
information as to the proportions of bridges of brick and stone. 

For small arched bridges of brick or stone, the fining down of 
the thickness of the arch ring is not of the greatest conse- 

3 uence, and for such bridges the general propoiiions have been 
eterinined hy so wdde an experience, that the theoretical in¬ 
vestigation of tlieir jiroportioiis is iinnece.ssaiy. For bridges of 
great .‘ij>an the thickness of the arch ring is of importance, and 
for sucli bridges it is advisable to draw the line of resistance of 
the arch by tlie methods given under AnoH, E. C. S. At the 
crown niul springing, tlie thickness of tlio arch ring is generally 
tleicrmined in an t‘m])irieal way with reference to the resistance 
of the materials to crushing. The greatest intensity of stress in 
an arch ring i.s not, in the present state of our knowledge, deter¬ 
minable. But the average stress on the section of the arch ring 
at crown or springing may be. easily obtained. Dr. Schcfller has 
calculated tlie mean tlirust at crown and springing in 40 exist¬ 
ing bridge.'?, Avith the following results :—(l). The mean thrust 
]KT s(|uaie foot of keystone varies from 0'6 tons in small bridges, 
to no Je.ss tlian 14 tons in large bridges. (2). Tlie mean thrust 
per Hipiarii foot of joint at springing, varies as much as that at 
the crowm, being in some ca.se.s thren or four times the thrust at 
the crown, and reaching in some brid<fcs bO tons per square foot. 
Scliclller ]>roposes to limit the mean tliru.st at crown to 12^ tuns 
ler sijuare foot, and at springing to JO tons per square foot ; and 
le has prejiared a table of tliickuesses of arch rings for diJIereut 
.spans, ill Avliicli the mean thrust at crown and sjmnging varies 
in an empirical way. Rut a Ibrrniila is more (■.onvenient than a 
table, and may be made to agree. Avith a series of examples Avitli 
any required degree of accuracy, Tjet r be the greatest radius of 
curvature of arch (curvature at crown), and let t = thickiiii.ss of 
arch ring at crown, both iu fi'et. Then I'rofessor Rankine. would 
make t = \/(* r whiTe c = t)‘l 2 for single arcli between abut¬ 
ments ; = 6’17 for one arch of a series. Mr. Leveillc gives the 
following formula, 

t = 

The const ruction of arches exacts special care. For skew 
bridges, bridges of great .s[)an, and for arches of brick or rubble, 
the iu*a<bl)aiids, the springings or ski'whacks, and tlie keystone, 
slioiild b(' as far as pos.sible of ashlar masonry. The lacing of 
rubble arches should be formed of stones, of not les.s than 12 to 
16 inches length ; and the nibble stones for the interior of the 
arch ring should be not less than 4 indies thick, and 9 inches 
long. The ruhhle should lie placed so as to prolong to the 
extrados of tlii* arch ring the seats id’ t.lie voussoirs forming the 
head-band. For this rcasoii ouch course should be liiiLshed over 
the Avludc Avidtli of the arch ring, as soon as the voussoirs of the 
face have been jiluceil. 'J’lio (leceniering of masonry arches is 
soiiietiiiie.s ellected before, and sometimes after the coinjilete 
setting of the mortar. For arches of large matcrial.s it is gene¬ 
rally done before the murtaris quite hard, to permit t he bedding 
of the stones, and to iiivvcnt fracture. 

Ill building brick arches a dill’iculty arises from the thickness 
of the joints being greater at the cxirados than at the intrados, 
so that when the centres are struck the. compression of the mor¬ 
tar causes a sidtlement, and sometimes a failure of tlie lu’cli. To 
obviati! this ditlieulty various expedients have been resorted to. 
Sometimes the arch ring is built of bricks bonded throughout the 
thic.kness of the ring, as iu an onlimiry Avail, cement, or hard 
setting mortar being em]doyn(l. At other times the arch ring 
consists of concentric rings of hrickwork, each half a brick thick, 
Avitliont any direct bond between the rings. In this casCj the 
moi-tar is depended on for tlio connection between the rings. 
Unless in this case the arch is built, with cement or strong mortar, 
the. construction is often faulty and dangerous. In arches bo 
Iniilt the Avant of hy in bonded arches is remedied ; but indi¬ 
vidual hrickwork rings are liable, to be over-strained. Elliptical 
arches are sometimes built with mortar, from springing to 
iiaunches, and with cement from haunclies to crown. 

It is convenieiu to have approximate Ibniinlie for the thick¬ 
ness of abutments required for arched bridges. Formulae of this 
kind are the following, in Mdiich y is the thickness at the 
springing of a solid rectangular abutment for a span 8. 

(1). Semicircular Arches. 

Spans of 3 to 26 feet, y = 0*2267 s + 0*66 

26 to 120 „ y=s 0-206 « + 1*14 




87a 


BRIGADE. 


BRITISH ASSOOMTIOH. 


874 


(2) . EUiptio Archeii. 

Spans of 60 to 150 feet, y = 0*26 » -f- 1 

(3) . Segmental Arches. 

Angle at centre fiO*’, y = 0*3676 s + 0*41 

® 90® y— 0*351« +0*44 

120°; y = 0*316 s + 0*73 

BRIDGE, WHEATSTONE'S. [ALLOYa, E. C. S.] 

BRIGADE. The term brigade, like battery, and many other 
Eimlish military words, is used in a V(jry general or loose, sense. 

Properly speaking it means the first imh'pendent command, 
which unites two or more units together. Thus, the battalion is 
tlm intantry unit. When two or more battalions work together 
under one ollicer, they are termed a brigade. When two or more 
batteries of artillery work together, the tenu brigade is used ; 
similarly when two or more cavalry regiments are under one 
command, the word brigade is used to denote the force. 

The strength of an Infantry Brigade vari(\H from two to six 
battalions. It may, however, be taken as consisting of three 
hattalions of 800 men each. The brigade is commanded by a 
brigadier-general, who is the lowest grade of gcmeral ollicer. lie 
is assisted in carrying out tlie duties hy an ollicer termed the 
hi'igade major, who really ])eiforin.s duties similar lo thos(i of an 
adjutant. A hi igade is Iho smallest body which lias a separate 
coiriuiissariat and engineer oiganisatioii. A Brigade of Suppers 
is composed of eight men who work in a sa]>, hut this term is now 
oLsolete. 

BRIMSTONE, the oHicial name by which sulphur is still 
known to the Oustoms and the Board of Trade, may be mentioned 
1 1 ere in relation to the quant it it's aiul values imported (mostly 
iVom Sicily), in alternate years since 1855) : — 

rtu.iMi.Valura. 

..cwls. i:47r),llG 


1801 805,040 340,004 

1803 . 817,722 282,019 

1805 . 081,100 350,010 

1807 .I,l0(i,720 3M0,5H3 

1800 .1,015.32!) 3SS,723 


Tlie (pifintity imjantetl in 1870 was slightly in e.xeess of that 
of 1800. 

BRISTLES. The Russians iuad<‘ a good display of bristle 
at the Paris Exhibition of 180* ; especially Messrs. Mamarlolf 
of Moscow, M. Giliiie A'ologda, and Bobarikim* of Pskov. 
It was stated in the Coinmissioiiers’ Ri‘p(»rts that Prance alone 
ohtaiiiB hristles from Russiji and nortli-ea-siem Germany to the 


value of 3,400,000 francs aiimially. Our oavu imports have 

exhibited the following 

Jjgure^ in recent years 
Quantity. 

Vnlne. 

1859 . . . . 

. 2,4!)5,9:i2 lbs. 

£322,258 

1801 . . . . 

. 2,():}0,88() „ 

251,191 

1863 . . . . 

. 2,517,185 „ 

314,281 

1805 . . . . 

. 2,500,154 „ 

328,317 

1867 . . . . 

. 2,.37(),52(i „ 

350,102 

1869 , . . . 

. 2,004,900 „ 

289,140 


The total Russian exjioit is estimated at 70,000 to 80,000 
poods (2,500,000 to 3,000,000lbs.) annually. The old English 
pig, that used to yield bristles, luis nearly died out ; the. ]»ro- 
ductioii of pork, bacon, and hams being now regarded as more 
important. 

Some progress has been made in the suhstitntioii of Agave 
fibre for bristles, in the niaiiufacture of cheaj> clothes-brushes, 
nail-brushes, and scrubbing-brushes. It is the tibre from the 
leaves of the Agave Americana ; and it is much cheaper than 
bristles (wbicb arc about 3s. per lb.). For some puiposes it is 
superior to bristles. 

BRINE, a licpiid consisting of common salt 1 lb., salpetre, 
1 07!., dissolved nearly to saturation in soft water. In wnue (»aes 
I lb. of sugar or treacle is added, and in othei’sbay-.sjilt is siibsti- 
Uited for coinniou salt. It is used, for preserving meal. 

Dr. Marcet, in a communication to the Chemical Society, 
shows tliat a large amount of nutritive matter is wa.sted iu the or- 
diiuu’y mode of salting meat, and iu soaking the meat in water 
befoi'e cooking. If biine be evaporated by a mo<lerate heiU to 
one-third of its bulk, it deposits salt, which may be removed 
from the liquor by the curious process of dialysis ; the liquor 
then contains sufUcieiit nutritive matter to make good and cheap 
Boup. One mode of salting meat, recommended by him, is to 


cut it into small pieces, add a sufficient quantity of salt, put it 
into a sausage skin or a bladder^ immerse it in strong brine, and 
leave it there till the meat is impregnated ; when wanted for 
cooking, the skin is placed in fresh water, and kep^; there tiR the 
salt has dialysed out. Joints salted in the ordinary manner 
may be ^de to render uji much nutritious matter, if closely 
wrapped in a skin or bladder hefore being soaked. 

BRITANNIA METAL. The employment of this convenient 
and neat-looking alloy, for making various useful and oniamental 
articles, at Birmingliam, has been somewhat lessened in the last 
few yearn hy the introduction of another alloy, made hy attach¬ 
ing a thin film of tin to a plate of h^a(l, rolling it, and giving it 
a brassy tint by further jnocesses ; it isuae<l lor making capsiues, 
and many other articles. Britannia iiielal has been nearly 
superseded by German silver us a material for spoons. Never¬ 
theless, there is still a large demand for it, as a basis or founda¬ 
tion for electro-plated goods, and for tlui manufacture of tea- 
l)ots, cruet-frames, sugar-basins, and similar articles. For the 
composition, see Buitannia Metat,, E. C. vol. ii. col. 307 ; for 
the chief mode of manufacture, see SPINNING {Metal i^pimiing), 
E. C. vrd. vii. col. 723. 

BRITISH ASSO(RATION FOR THE ADVANCEMENT 
OF SCIENCE, a society formed with the object, as stated at 
the head of each of its annual reports, of giving a stronger im- 
jiulse and a more systematic direction to scientific inquiry ; of 
promoting the intercourse of tliose who cultivate science, in 
dilfereiit parts of the British empire, witli one another and with 
iign pfiiloRoi)hers ; and of obtaining a more general attention 
lo the ot)jiH'ts of Kcieuce, and a removal of any disadvantages of 

])ublic kind which impede its progress. Its Ibriiiation was to a 
large extent snggestetl by the similar association which Professor 
Okeu founded in 1822 ; which, beginning with thirty-two mem¬ 
bers, gradually increased its numbers and })owci’ hi its successive 
ass<*,mblage.sat Leipzig, Halle, WRirzluirg, Frankfurt, Dresden, and 
Munich, until, iu 1828, it held its congress iu Berlin, with the 
illiistiious Humboldt for its preside.ut, and nearly 700 members. 
Early in 1831, Sir David 1 Irowster suggested the desirability of 
establisliing a British Association of men of science. He wrote 
Professor .L)hu J’JiilJijis, at that time the secretary to the 
Vorksliire Philosophical Society, asking Ids assistance towards 
convening the lirst nie<‘ling at York. Professor Phillips entered 
warmly into the sclienie, and, by his ellbrts, did much towards 
rendering the iiuuigiual iiientiug iu Septemher, 1831, n successful 
one. In 1832, he was u]»])uinted the assistant general secretary ; 
and from that date till bsty, when he l esigned, he took a leading 
share in all the otlic ial work, hy organising the meetings and 
e<liting the annual reports. Tlie Association holds its congre-sses 
at a different jilacc each year, iluihig some portion of the summer 
ic:ce.ss, witli a. view to sliiiiulating the local eflbrts in dilfusiug 
and proinoling science. Tlie jdaecs of jiieeting, and presidents 
for the various years, have been as undc'r ;— 


1831. York. Earl Fitzwilliam. 

1832. Oxford .... Rev. Dr. Buckland. 

1833. Oainbridge. . . . Professor Sedgwick. 

1834. Edinburgh . . . Sir T. M. Brisbane. 

1835. Dublin .... Rev. Dr. Lloyd. 

1830. Bristol .... Marquis of liansdownc. 

1837. Liverpool . . . Earl of Burlington. 

1838. Newcastle-on-Tyne Duke of Northumberland. 

1839. Biriuiiighani . . Rev. VY. V. Harcourt. 

1840. Glasgow . . . i Marquis of Breadulbane. 

1841. Plymouth , . . Rev. Dr. Whewell. 

1842. Manchester.Lord F. Egerton, 

1843. Cork.Earl of Rosse. 

1844. York.Dr. Peacock. 

1845. Cambridge.Sir J. F. W. Ilerschel, Bart. 

184r». Southampton .... Sir R. I. Mtirchison. 

1817. Oxford.Sir R. H. Inglis, Bart. 

1818. Swansea.Marquis of Northampton. 

1849. Birininghiim .... Rev. T. B. Robinson, D.D. 
18.50. Edinburgh.Sir I). Brewster. 

1851. l))swieli.G. B. Airy. 

1852. Belfa.st ..Gol. (now Gen.) Sabine. 

1853. Hull.W. Hopkins. 

1854. Liverpool.Earl of Harrowhy. 

1855. Glasgow.Duke of Argyll. 

1866. Olielteiihain .... Professor C. G. B. Daubeny. 

1857. Dublin.Rev. Dr. Lloyd. 

1858. Leeds.Prof. Richard Owen. 

1859. Aberdeen.Prince Albert. 
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1860. Oxford . Lord Wrottesley. 

1861. Manchester.W. Fairbaim. 

1862. Cambridge.Prof. Willis. 

1863. NewcaHtle-on-Tyne . . Sir W. G. Armstrong. 

1864. Bath.Sir Charles Lycdl. 

1865. Birmingham .... Prof. John Phillips. 

1860. Nottingham . . . . W. R. Grove. 

1867. Dundee.Duke of Buccleugh. 

1868. Norwicli.Dr. J. D. Hooker. 

1869. Exeter.Prof. G. G. Sl«ikea. 

1870. Liverpool.Prof. T. H. Huxley. 

1871. Edinburgh.Prof. Sir W. Thomson. 

A retrospect of the work done by the Asscjciutimi would in¬ 
volve the entering, more or Jess minutely, into the history of 
British science, generally, Jbr the last 30 or 40 yeais, ninee lli(*re 
is hardly any line of scientiJic in(|niry Avhich h.'is been imie.h ad¬ 
vanced during that period in which the Association Inns not had 
a hand. All that can he done, then, is to ])oint out, succinctly, 
some of the mon; im])ortant results which liave lieen uchievi-d, 

. lUid, at the same time, to indicate some of the more distinctive 
points ill the Association’s mode of carrying out its (tl)jecl.s. The 
Association has sought to advance science (1) hy informing every 
worker wliat results have already hecMi obtaineil in any j>ar- 
licular hninch of science, and tlie progress which is made from 
time to time ; (2) by pointing out tbe deficiencies which exist, 
and suggesting how the information required to reinovi! them 
may hest he obtained ; (3) by suj»j>lying the ]iecnniary ai<l, and 
securing the co-operation requii-ed to prosee.iite. tlui researches 
suggested by it ; (4) and hy jiroinoting, in ev»‘ry possihle way, 
freedom of intercourse amongst, ull scieiit.ilic men. 

Ill the early histijry of the As.sociatiou, its efforts were mainly 
devoted to procuring reqiorts on the stall* of scieiic.e,, in order that 
it might he seen >vhat work had been ai complished. These 
reports were partly liistorical and j tartly suggo.sti\ e, and wiirii 
drawn U]) hy men who hud given esjtecial atteiitiou to the .sub¬ 
jects of which they resjtecUvely treat. Most of the carlii-r re¬ 
ports are of this character, such as those hy Airy, on the]U’ogre8R 
of astronomy; Sir J. W. Luhbock, on the tides; Pjofes.sor 
Forbes, on the jireaciit state of meteorology ; Sir D. BixiWsU r, on 
the progress of optics ; J’rofossor Wlie.well, on the pn-seiit 
state of mineralogy ; Dr. Lindley, on the })hilo8o])hy of botany ; 
P. Barlow, on tlie strength of materials ; S. II. Christie, on tlie. 
magnetism of the earth ; General Sabine, on tbe ]>lie.ni>inena of 
terrestrial magnetism; and many otber.s. These ]).aju rs led to 
plans of research being concerted, and to snppleinenlal report.^ of 
progress from time to time. In most seientilic societies, (lie 
suggestions which are made in ])a]»ers are usually followed out 
by isolated workers ; but, iu the case of the British Assticiaiioii, 
they are habitually adopted hy the Association in its ((•rporute 
capacity, and it rende.rs tlie aid re([uired to folhiw them out. 
Every suggested line of research is well consideri'd, liefore it is 
acted upon. Inmost instances the suggestion originates ivith one 
or more menihers ; the suggestion is discussed, and its a]>]n’o- 
priateness considered, by a coiniiiittec Ibniied of ]»er.s«ms who arc 
more or le.S8 eminent as cultivators of tlie pnrlicidar bnanch of 
science to which the suggestion relates ; .and if this eoinniitlee 
considers it worth anything, it is finally laid before a general 
committee of recommendations, by whom it is .adopted, r«*- 
jected, or modilied. Sometimes the research involved is car¬ 
ried out by one jicrson, but more frequently several jiersons 
are appointed to cu-ojierate with one* another. Their .search may 
simply reipiire expenditure of time and labour, in wliicli case no 
pecuniary aid is granted. It may involve a more or ]es.s con¬ 
siderable outlay for instruments, or eomjsjiondence, or hired 
labour, in which c.ase sums of money are voted iu one or more 
annual grants ; and if the aid of Barliament is required, the 
necessaiy steps are taken to HC!cui‘e it. For examjile, in General 
Sabine’s report on terrestrial magneti.sm, he gave a sketch of 
what was known on the sul»ject, and indicated how inucli there 
was to discover. He sugge.sted that systematic magnetic surveys 
should he undertaken. First of all, a magnetic survey of the 
British Islands w’os effected by a committee, of whom General 
Sabine, Professor Phillips, Sir J. Ross, Mr. Fox, ami Dr. Lloyd 
were the menihers. After four years’ w'ork tliey published the 
results. Next, it was proposed to make extensive magnetic 
surveys in the southern hemisphere, and for this the aid of the 
government w’as solicited. The request was complied with, and 
Sir J. (J. Ross made his memorable voyages to the Antarctic seas 
for the pUTqiose of canying out the project. In subsequent 
years similar surveys were made wiw the assistance oi the 


British government and of the East India Company; and 
British Nortlx America, the Indian Ocean, and the whole of 
British India were surveyed ; while tlio British Islands were re- 
surveyed in order to ascertain what secular changes had occurred. 
In the course of these researches, a system of simultaneous 
observation at various places was established, and, with the 
as.sistance of the Royal Society and of the governments of 
various countries, magnetic and meteorological ohservatorie-s 
■were e.stahli.shed in several widely separated localities. The 
olwervatoiy wdiicli was more especially under the protection 
of the Association was established at Kew, in 1842. The 
Kcav Obsr*rvntoiy has rendered great aid to science, not only 
hy the. iihservations which Inu’e been tliero made, but also 
by till*, sei-ies of si'lf-recordiiig iiist ruin cuts originated by it.s 
oilit ers, ami by the a.-islstaiice it lias reiideml in the construction 
of new ami improved seientilic inytrumeiits. Thus the photo- 
heliograph, for imiUing daily photographs of the sun, devised by 
Mr. J)ela Hue, w’as cbielly made here. The instrument for 
registering ]>hotogr.apliic.'dly tlu* electric state of the atniospheie 
W'a.s made by Mr. Beckley, the. assistant at Kew, from the designs 
of Sir William Thomson. At Kew, also, the imuieroiis idiilo- 
.sophical iii.‘<triinients for making meteorological and other ob¬ 
servations, such as baroini'ters, tlierniomctcrs, sextants, &c., are 
le.*iied, ami their st.andiird of correctness verilied. In many iii- 
staiiee.s, ]iersons deputed by Ih’itish or foreign governments to 
carry out a .systi>m of jibysical observations, such as pendulum 
ex]u‘.rime.nts and determination of tbe magile.tic elcment.'i, have 
ri'ceived a s]ieciid course of iiistniclion at Kew, thus insuring 
not only accui*acy but also unil’urnuty in the mode of observation. 
Ill the re]»ort for JH6S-0, we learn that in tin? twelve immllia 
self-reeordiiig iiiagiielognijilis had hee.ii sent to the Mauritius; 
several uiiililar and dip circles had heim repaired or verified ; 
the. m.igiietic cur\e.s jiroduced at Kew had been iu jart tabu¬ 
lated, reduced, and (ii.sciissed ; 1 .’j 7 barometers, 1153 tlienuo- 
metciv, 3(S liydronieters, and several barographs and thermographs 
had been verilied ; while 27 liaronieters and 24 thermometers 
had Iteen rejected ; an automatic rain gauge had been invented ; 
274 jJiotolii'liograplis Jiad been taken ; M. Berg, of the Wilrm 
Ghservaloi-y, was inslrucled in the method of taking solar photo¬ 
graphs, measnring the .sun-s[)uts, &c., and M. Golombel received 
magnetical instrnctiou ; and in addition to all this, there was 
much mi.scellaiieous work. Tin* oh.servatory at Kew is also the 
central oh.servatory of the Meteorological Committee of the 
Hoyal Society. In i'uture, tin* Royal Society will have the sole 
nuinageiiient of tlie Jvew estaldLshmi'nf. For some years jiast 
the. Ihitish Association had intended to lerminate their con¬ 
nection with it: and this terruinalion was to have taken place 
in 1.S72. Mr. Gassiot, who has long heen tin* mo.st active sup¬ 
porter of the observatory, has grantiid i.'l(b()00 to the Royal 
Society, to be appro]iriated to its future maintenance: so 
that t he transfer of management will take place a.s soon as 
certain formalities have, liecn carried out. lint meteorology 
and ni.'igiietism are only two out of many Bubjccts which 
h.ave heen more or les.s thoroughly investigated at the insti¬ 
gation and with the advice of the As.sociation. The reports 
ami researches on i-artlnpiakes; on electricity ; on the vitality 
of seeds; on the jirojierties of iron ; on the /oology of deeji 
se.is, as ascertained hy means of the dredge ; on the faunas and 
llorjis of various districts ; on the plieuoniena observed in 
balloon ascents ; on fossil lishes, rejitifes, hiids, and mammals ; 
oil isotlnninal lines ; on the shooting stars and .leroliteB ; on 
the ]ierrorm.ance of steainships ; on stuiidai’ds of electrical re¬ 
sistance ; on fosbililerous caves ; on underground temperature ; 
on the i»liysiologieal action id' methyl, and other chemical sub¬ 
stances,—and many iinue, are intiniate.ly connected with the 
progress of science. Some of the reiiorts fonned the foundation 
of monographic works juiblished sejiamtely. The visits of the 
Association to the ilill'ereiit ])lac.iis have frequently resulted in 
stimulating local science and art. 

BlUTlfcill ASSOCIATION UNIT. [Unit of ELECTniciTT, 
E. C. S.] 

BRITTLENESS. Wlien a body allows only a very slight 
di.s]ilacemeut of its particles without breaking it is said to bo 
brittle. Hard solids witli a small range of elasticity exliibit this 
projierty, such as steel, which when made red-hot and suddenly 
quenched becomes as brittle as glass ; Avherea.s, if cooled very 
slowly, it becomes soft and flexible. Tliere is no definite limit 
to brittleness ; its opposite is flexibility, so that the less brittle 
the more flexible, and conversely. In generalj bodies with a 
crystalline structure ore brittle, and they require only a small 
mechanical force to reduce them to powdcr--as in the case of 
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tlio metals antimony, zinc, bismuth, nrsenium and some otliers. 
The force of cohesion between tlie visible particles of such bodies 
almost disappears ; but they differ from liquids in having con¬ 
siderable cohesive force among the smaller particles, so that on 
pounding such medals to certiuii degrees of fineness it is difficult 
to reduce tliem farther. 

Some metals, which owe their toughness lo a fibrous texture, 
may become brittle by assuming a crystalline texture. Silver 
for example, wdiich is usually lough, ductile, and malleable, 
becomes, hy repeated beating and cooling crystalline and very 
brittle. Copper, when d(!])()sited by slow voltaic action, is liard 
and brittle ; by a quicker action soli and tough. Iron, both cast 
and WTougbt, is said to become, brittle under the jiction of a low 
temperature. In some cases the ])r(‘scm-.e of a small (pninlity of 
impurity confers britlJe jiiopcrlies, as in the case of gold, Avliic.b 
when pure, is soft and malleabli*, whereas, J ■|)art of antimony 
in l,f)(K> jmrts of gold, renders tin* gold so Iwittle that when an 
ingot is struck, it lireaka like, cast-iron. The ])arlicles of anti¬ 
mony difi'nsed tlirougli the gold, ajipaivntly .'ict as nuclei 
around Avhich the gold cryst.allizcs, and this .structure confers 
brittleness. fN’uoi.Krs, K C. S.| Sulphtir, marble, evi¬ 
dently t)we their brilllene.ss to llieir ervslallim' state*. 

BROAD AllllOW, a symbol staiiqK-d on various artn les 
belonging to the (Government, and issued for service; from the 
dock-yarels, .'irsenal.s, and .store-liouse.^. Its eliiefuse is as a. mark 
to denote t.lie jiroperty of the, Crown, but it is also used by the 
olliei-rs of tlu^ (trdnunee Survey to iiulieatej their slatiems; by' 
otiieers of the (histoms to mark ]iro]ierty under arrest; .and by 
Oovernnient ollicials in various ways. A good deal of nniwofit- 
able s])ec’ula,lion has bi'cn e.\]teiided upon its origin. Some haA’e 
associated its iisi*. Avitli tlu* mysli'rie.s of Mithras; some assign it 
a (Vltie, and others a gno,slie oiigiii ; Avhile some imagine they 
see in it the medirnval symbol e.oiniuonly knoun ;us the “three 
Sacred Kails.” jliehanison states that, in the Sahara region of 
Africa, tlie camels belonging to some of the chiefs have a mark 
Just like the broad arrow, ti* disLingiiish them from the camels of 
])rivat(! owners. ]t.s vulgar designation, esju'ciallv among seamen 
and seaside people, “ the broad li,” i.s ]»lainly amere corriqdioii of 
“the, broail arrow," and impoibs notliing. Before tlu! br<»ad 
arrow Avas adopted, the (loverimu'nt stanqi A\as fir.st .a crown, 
then the royal eipliev. In Kills a statute Avas passed, rendering 
il lainisliable by tine or imprisonment, for any j)er.son to h.a\'e iii 
bi.s jio.sses.sion articles of CoAa'rnment jn-ojierty on Avhich the 
bro.nd arroAV or any other gfovcM'nment m.avk was .Htauiptal. 

lUlOKKRS, JidNDOX. 4’lie jurii-ulietioii of tlie court of 
mayor and aldermen of the city of London over bnikers within 
tile city and liberties thereof has been by tlie lid & HI Viet. c. (Id, 
taken away. I’eisons wisliing to act. as brokers Avitbiii the said 
city and its liberties are still n’tpiired to be admitted by the said 
court; and tlicy are still liable to tlie jiavment to that court of 
h/. on their uilmissiun, aiul aiiinially' so long as they coiitiiiiu* 
lo be such brokers ; and any jierson taking iijani hini to act .'is a 
liroker, or emjiloying, or i-ausing, jievmitting, or siilfering any 
jierson or jier.suns to be emjdoyed Avith, under, or Ibr him, to act 
as such broker or lirokers Avilliin the said city’’ ami its Jiberlie.s, 
not being admitted as sue.h, is still to forhdt and jniy to llic u.sc 
of the nmyor and coninnmally and citizens of the said city for 
(‘very such nllence the sum of 100/. 

^ile court is to keej) a list of tlu^ names and addresses of all 
such persons as from time to time have been iidmitte»l, and any 
snell person, aftc^r being .so admitted, Avho shall be convicted of 
felony or fraud, or certilied by anv judge of the. superior courts 
of law or equity, (jr hy a judge, in hankrnjdcy, in aipy action, 
suit, or proceeding pending ’ijcfore him, lo Avhicli the .said broker 
is a party, to have bemi guilty of fraud, and to liaA’e, deserA^ed to 
be disqualilied from acting as siicli broker, either altogether or 
for a specified time, shall be disqualilietl as from the date, of such 
conviction or cerlilicate, aiul liis name shall be j enioved from the 
list of brokers either altogether or for such time us is specitied in 
tlic certificate. 

BROMA, solid food. Hence the avoixI bromatology, a dls- 
conr.se, or treatise, on food; lienee, also, bronia Iheoii, the food 
of the gods, i. r., mushrooms. The, term broma i.s also given to 
a beverage made of cocoa, 1 lb.; sugar and sago, each 4 oz. 

BROMACETIC ACID, C,II,BrO. = | 

There are tw'o bromine derivatives of acetic acid knoAvn, viz., 
monobromacetic acid, in which one atom of hydrogen is replacecl 

liy bromine, CJIaBrOg = | and dibrom- 


acelic acid, in Avbicb Iavo atoms of hydrogen are leplaced 
CalljBraOa = | The former is obtained 

by heating t() 150°, in strong glass tubes, a mixture of bromine 
and acetic acid, hydrobromic acid being liberated at the same 
time. 


fOIh 4. B- - 

(COHo + == 

Arctic ttcid. bronniic. 

{m(W\ + Hr, = 


jCII.,Br , 

I COUo + 


Iirr. 


Uromncctic Ilydrobi omic 
acid. acid. 

H0,CJT,lJr() + JTBr). 


It forms rb()mhob(‘dral ciystals, Avliich melt below 100° and boil 
at iiOK". It is dcliqmvscc'iit, and veiy soluble in water. 

Dibromacetic aciil is ibrnied by exjlosing the monobromacetic 
acid to the action of bromine' A'ajionr in strong sunshine. It is u 
colouile.s.s inodorous liquid, Avhich hoils at 2;j0‘’, hut (uinnot he 
distillcil without (h'comjiosition. Both these acids form crystal¬ 
line .salts, of Avhich a great nuiuLcr have hecn pre2iare(i and 
de.scrihed. 

JUULMAdETVLENE. f A(’ktylenk, E. C. S.l 
BROMAL. [(hiLouAU, R. (I. .S.J 

BROMANdELUJ ACTl). (yijlr/), = | 

This hromine suhstitntion compound of angelic 
acid I Anoei.K! Acid, K. (vol. i. col. HHH, and E. C. S. col. 128] is 
formed by gradually adding two jiarts of bromine to angtdic acid 
under the surface of water, Avheii it solidities to a crystalline 
mass of tin? Immiucid. ^I’liis is di.ssolved in a dilute solution of 
2 >{jtas.sa, and the jiotassic. cuinjiound jnecijiifated by the addition 
of strong j)otjis.sa solution. TJie jiutassic compound, after being 
thus juirified, is decomposed hy hydrochloric .acid, yielding jnire 
dilu'oinangelic acid, it is crystalline, and melts at 7(5“ AA’illi 
juirtial (hyonqiosition. It is with difficulty soluhle in Avnicr,but 
easily so in alcohol find etln.T. It forms ciy.stalline salts, and an 
ether Avhich is liquid. When heated Avith sodium amalgam in 
]ire.sence of Avaler, it i.s rcc.onverted into angedie. acid. (JaH‘6 
/ill/. Sue. (JliiiH, jiij iii. l!)(i ami Aoni. Chew. Pharm. cxxxv, 
2IH.) 

BllOMAKlL, 'J\(n(linwi(/iiii}(me, C!nBr,,()„ This 

substance Avas originally obtained liy Stenhouse hy tlu; action of 
bromine, on jiiciic acid, and alsD orciirs amongst the products of 
tlu*^ (leconqiosition of amidolicnzoic. acid by bromine, and the 
action of bromine, on iriliromanisol. It is,* boAyever, best jire- 
jiared by the action of hroniide of iodine on jduuiol in the jjie- 
8t;nc(i of Avater. The, lu’omanil is then obtained in a jmre state, 
after be.ingAvell Avasbed Avilh cuibonic disulidiide, and crystallizeil 
Irom benzol. It is insoluble in W'ater, sliglitly soluble in alcohol 
and ciu'bonic disuljihide, but much more so in ether and benzol. 
It closely re.semble.s cblorajiil in ajipearance, but is of a soine,- 
Avliat darker yeibnv cidoiir. It is decomposeil by treatment Avitli 
a dilute .solution of jiotassa, foniiing pota.ssic bromunilatc, Avhicb 
crystallizes out in dark red needles. 


+ 2K11(4 = -f 2HBr. 

Ih’oinaiiil. l’ot!i.s.sii: rotassic llydrobronnc 

liydrato. bromnnUatc, “ ucid. 

+ KK(Km)) = 2K0,(\,nr,(>a + 2 ///?r). 


The. .'icid i.s cjisily olitainc'd from a solution of tbi.s salt, by prcci- 

} )it'itiiig it Avitii dilute, sulidiuric acid. It can be ciyatallized 
rom Avater, and forms red-coloured cry.sttdline .salts. When 
heated Avith hydiiodic acid, hroinanil lakes uy; tAvo atoms of 
hydrogen .and is converted into hrowhydranilf C^Br^OgH, 
a colourless crystalline eompouml. Sulphurous 
acid produces the same effect, [(^uinonkh, E. C. S.] 
BROMANILIC AGll). [Bkomaml, E. C. S.] 
BROMBENZOL. [E. C. vol. ii. col. S)4.J Alonobromhen::ol is 
prepared hy mixing one molecule of henzol Avith one molecule of 
bromine, and alloAving them to stand for seven or eight days at 
the ordinary teniw.raturo, Avhen they comhine and form the 
corawund Callo, Bi’a {C^iHqMrX This i.s Ava.shcd with a dilute 
alkaline solution and suhmittecl to distillation, when it splits up 
into hydrobromic acid and monohroinbenzol, 0(,I[„Br 
The portion boiling hetAveen 162'’ and 154° is pure, and, by the 
action of sodium, yields iffienyl (inv.) (Eittig, ‘Ann. Cfhem. 
Pharm.’ exxi. 361). It is identical with the monobrombenzol 
prepared hy Riclie, by the action of phosphoric bromide on 
phenol (‘ Ann. Chera. Phami,’ exxi, 357). 
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C,HeO + PBr^ » CoH^Br + POBrj + IIBr. 
Phenol. Phosphoric Mono- Phosphoric Hydrohroraic 
bromide. bronibcnzul. oxybroniide. acid. 

-f « CJl^Br -f -f IIBr), 

Dihromhe'mol i.s host prepared hy the .action of plioaphoric 
bromide on nionobromphenol, CJijBrO It cry.stal- 

lizes from dilute alcohol in prisiuaiic scalea, which melt .at 
and boil at 218°. It i.s identical with the dihrombenzul ohiained 
by the direct action of bromine on benzol or inonobroinbenzol. 

Tribrombeiuiol ia obtained by the action of alcoholic potash on 
tribronibenzol hydrobroinate, CoIlo,Ihn ]*rodiu-ed 

when benzol and e-xcesa of bromiiK; are exjuwed to llie action of 
sunlight. It cyatallizea in ailky, very fuailde needle.a. 

Tretrahromhemiol fornm white ailky need lea, which are but 
slightly soluble in alcohol. It ia obtained by heating dibroni- 
benzol with excess of broruiiie to 1.^)0° in P(*aled tubes. 
BROMHYDRANIL. [Bromanh., E. C. S.J 
BROMIDE OF ALLYLENE. [Ali.yi.knk, E. (\ S.| 
BROMIDE OF BUTYLENE. [MirTYi.m (Iiatol, E. C. S.J 
BROMIDE OF CARBON. ICaui'On, E. a S.J 
BROMIDE OF ETHYLENIC. [Etuvi.knk, E. C. S.J 

BROMIDE OF ETIIY^LIDENE, C.jrj‘.r, = | cillh. 
This compound, which i.s isomeric with ethyleiiic 
dibroinide, Call^Bra = | q obtained by the j 

action of phosnlioric bromide on aldehyde. It is a d«*nse li<iuld, 
which is insoluble in water, .and decom])<jsed by it. It bas not 
yet been obtaiiwal in a pure ntati-. [ Ai.DKilYim, chloride of 
ethylide'nef E. C. S.J 

BROMIDE OF METHYLENE. [MimiYi.KNE, E. C. S.J 
■ BROMIDE OF VINY'L. [Ethvlknk, E. C. S.J 
BROMOFORM, CHBr, {(JJlJ>r,^). Tlii.s e.ompound, wliicb 
resembles cliloroform in its ju-opertie.s, is ])i()duc(d by the 
sinmltaneons action of bromine and potussic hydrate, on methylic 
hydrate, alcohol, acetone or citric acid, also by tlietlecomposititni 
of bronial or bromoxaform by alkalis. It i.s a colourle.ss litjuid 
(if S. 0. 2*13, and boils at 145". It lias an agreeable odoMV and 
sweetish taste. It is le.ss volatile, tluui chlorolorm, and but slightly 
soluble in wnt<*r, to Avhicb, however, it imparts it.s ta.ste and 
odour. Boiling solutions of ixitussic hydrate decom]>ose it, 
yielding potussic formate and bromide. 

CHBr, + 40KH « | cOKo + 

Brojnofonn. Polassic Potussic Potussic, Water, 

hydrate. foniiatc, bromidi*. 

(CJIBr^ -f 4{K0JI0) = + 3A7.V + 4110). 

BROMOGALLTC ACID. [Calmc Acij), E. C. S.J 
BROMOPICRIN. [CtiLORopjouiN, E. ('. S.J 
BROMORESOIIOIN, [Outi.\, remrein, E. V. S.J 
BROMOTOLUOL. IToluol, E. C. S.J 
BROMOXAFORM, C.,llBiv.O., {UjIBr/),). When an press 
of bromine is gradually added to a solution of potassic citrate, 
carbonic anhydride is given off, and an oil is obtained which is 
a mixture of two comiiound.s, bnjmolbrm and bromoxaform. On 
distilling this with water, the f inner ])as.ses over with llie 
vapour, and the latter remains behind in the retort as an oil, 
which 6olidifie,s on cooling. (Uoez (‘ Ann. Chem. Pharm,’ cx.\ii. 
121) has found that this substtince is identical with pentabio- 
nuicetate of methyl ohtained by acting ou metlndic acetate 
( GH 

(00(CH,0) excess of bromine. It is 

colourless, .and crystallizes in silky needles or large plates. It 
melts at 74°, and is decomposed by a dilute solution of iiotassa 
or ammonia, yielding bromoibnn and pola,ssic oxalate. 

C.HBr,0, + 40HK = OHB.',+ j ^ 

Ih’omoxtiform. Potassic Bromoform. Potussic Potassic 'W’atoi-. 

hydrate. , o.\ulate. hromido. 

((;jfRr,D*+4(/Y(9,7fD)»6V/LV3-f2ATl,CV4 + 2AJ?r -f 4210.) 

BRONZE AND BRONZING. At the suggestion of M. Dumas, 
the bronze employed for making Chinese and Japanese gongs 
has recently been analysed at the Paris mint by M. Riche. He 
found it to consist almost exactly of 80 copner to 10 tin. When 
cast into bars, and hammered, it was brittle if cold ; hut when 
raised to a duR red heat, it worked as easily as iron or alu¬ 


minium bronze; flattened under the steam hammer without 
brewing, spread out well in the rolling-mill, and cut readily. 
M. Riche found that jewellers’ solder would solder it. 

Much information respecting the production of art-bronzes was 
collected by Mr. George Wallis and Mr. Blanchard Jerrold, who, 
at the request of the British Commissioners for the Paris Inter¬ 
national Exhibition in 1807, examined and reported on the 
l)ronze.s displayed on that occasion. The bronze jnoductions of 
Paris still command the markets of the world, partly on account 
of their intrinsic excellence, but still more for their lower jn’ice. 
The system of labour by Avhicli these bronzes ai-e produced, 
is tliat of dealing tbrougli overseers with skilled mechanics, who 
employ one or more jounieymeii or apprentices. It is this 
system which prevails in tlie leading trades of Paris, but is very 
slowly giving way to collective labour in great factories, like 
that of M. Piarbedicnne, tb(‘. (;elebi'ated bronze manufacturer and 
worker of the Collas patent, and M. Boy, the great imitation- 
bronze inanufacturer in the Mainis. The two systems arc known 
ill France as the Grand Atelier and the Petit Atelier systems ; 
or, as we might term tlunn, the factory and the shop systems. M. 
Boy, Avho make.s imitation or zinc-bronzes, employs tlie factory 
system, with a miiiuti' .sub-division of labour. One inan’passes 
liis days .at a small lire, soldering zinc arms to zinc bodies ; 
.another doe.s nothing but lay on tlu' imitative rust of antiquity ; 
and so on. Each man acijnires a marvellous dexterity and ra- 
jiidit.y, that gradually clieajieii the price at Avbich the manufac¬ 
turers can alTord to sell llie finished arlide. But such a process is 
destructive of .artistic feeling, and the real beauty of the bronzes 
Avill necessarily deterimnle in ])r{)])ortioJj as the factory system 
is cxtendeil. Tie* skilled workinnu has liithorto had every 
inducement to bring his natural taste, as well as his acquired 
knowledge, into jilay ; but the. chamber-masters, or workshop 
owners, are beginning to employ inferior bands and ajqiren- 
lice.s, in onler, by the adojiliun of what in London would 
be called the “ sweating system,” to enable llicin to meet the 
comjietition of the factory owners with jiroducts rendered clicaj) 
through tlieir inferiority. IMacbiuery is not much employed in 
the lra<le ; tlu* Collas inachine, for producing reduced copies of 
statues, busts, &e., being the princijial. It is the minute division 
of labour in the large factories, and the inlluence of this on the 
letit atelier system -not the employnu'ut of macliiiiery—that is 
n-iuging about a cbea]ieniiig ell'ec.t on the i)roductioii of French 
bronzes. In 18J4, a sjiecial sibool of design was established at 
Paris, ]>artly siqijiorted by the Municipality, partly by the 
Government, for si u< lints and workers in bronze; but mter a 
.short trial, it avus abandoned, its ])Iac.e being in a measure sup¬ 
plied by the ‘Sociele <les Fabrii'-anls de Bronze.’ Tliis society 
oilers periodieal prizi's for the best Avorks executed in this 
branch of indn.stry, tlu* awards being made by ])ersonsac([uainted 
Avitli the si»<*eiiil AA'antsof tlu* art. The, total production of French 
bronzes in j-ecent years, has been estimati'd in Aailne at i;2,5t)0,000 
to annually, the Avork of about 11,()U0 .artisans. 

The application of the Avords Bronze and Bronzing Ls ex¬ 
tending and varying. Tlie better kinds of Froncli bj'onzes, just 
adverted to, are designed and modi'lled as Avoi'ks of sculpture, 
Avitlmut mneli aid from colouring, gilding, silvering, or com¬ 
bination Avit.h other iiuilerials. Tlu; next class comprisc.s bronzes 
essentially decorative in cbaractiir,miicb diversified AA’itli colours, 
gold, or enamel. 'Tlu* artistic bronzes, .ancient and modern, 
an* trealed under Buonzk ( E. vol. ii. cols. 414 to 41b] ; while 
the compo.silion of tlic iliirercnt kinds of alloy employed ia 
noticcil in Ihejm-vious arlielo. under the same beading, at cul. 413. 
The decoralm; bronzes are becoming more uiul more numerous 
in kind. In some Avoiks, bronze is combined with alabaster, or 
Avith Algerian onyx ; in others, enamelling i.s introduced, the 
richness of tints in the vitreous colours being chosen to harmonise 
Avitli the inelal. In another style, tinted bronze is used; the 
drapery and ornaments of a statue or statuette, for instance, 
being tinted Avith gokl, silver, or black. They are often eflective 
as decorative work, but as Avorks of fine art, the best of them are 
unsatisfactory, and the jiiajority are affect(*d, tawdry, and mere¬ 
tricious. Some of Barbedienne’s small bust.s are hoav cast with 
the hronze not much thicker than cardboard. 

Bronzing, or the coating of some other metal Avith a real or 
imitative bronze-film, is a jwocess now much adopted. Since 
Bronzino ; Bronze Powoer [E. C. vol. ii. col. 419) was 
wiitten, the production of zincdu’onzes has become a regular 
branch of art-mdustry in France. Plaster moulds are made from 
models, or from costly bronzes, or other articles ; casts ini zinc 
are obttiined from these moulds, and a film of bronze is depositi'd 
on the surface of each cast by the electro process. Usually, this 
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plan is adopted for the cheap reproduction or imitation of ex¬ 
pensive works of art, such as statues, statuettes, and busts ; but 
it is also used for candelabra, architectural details, flower-garden 
and hothouse fittings, &c. Aluminium Bronze [E. C. S. col. 
110 ], differs from zinc-bronze in the fact that it is of the same 
substance throughout, not a thin film of one metal deposited on a 
foundation of another. There ore, at South Kensington Museum, 
specimens of Tucker’s bronzed-iron productions, or iron-bronzes, 
made by the Tucker Manufacturing Company of Boston. Tlie 
iron is a mixture of many diffei’ent kiiKls, smooth and soft; 
it is carefully cast in green sand, pickled in dilute sulphuric 
acid, and the article finished in the lathe, or hy the polishing 
wheel; a hronzo colour is imparted to the suilace hy a peculiar 
action of vegetable oil, oxide of iron, and heat. This maten'al is 
used, not for artistic bronzes, but for clock-cases, stoves, ])ed- 
steads, &c. 

Bronze-powder, much used for decorative jminting, is made 
on a considerable scale at Fiirtli, Bavaria. Eitlier pure coppi‘.r, or 
an alloy of copper with zinc, is selected, according as the 
tint is to he bright golden, orange, copjierv, emerald green, or 
something intermediate. The metal is rolled and beaten into 
thin leaves, ami levigated into line powaUu'. Some of the alloy 
is used as leaf, for imitative gilding; in that case, the cuttings 
and scra ])8 are brushed through a sieve, grouinl with gum-water 
oil a marble slab, washed, ami dried into ])o\vder. Such powder 
is mucli used in giving a so-called bronze surface to tin and iron 
goods, ]»ap«‘r, wood, leather, ami oil-cloth. 

BRONXK AGJC. Iiivestigatious made in tumuli and other 
burial-])laccs of llie prehistoric iiihahitants of a large portion 
of Europe, in caves which have evidently formed tlie. abodes 
of primitive races, in the refuse heaps of lak<‘-ha 1 )itations and 
the shell mounds of tlie Danish coast, have led archmologists 
to adopt, as a eonveniont approximate urrangcinent, Ihree suc¬ 
cessive stages in the jirogri'.ss ol' thesi; early races, mark(*d by the 
material out of which they fashioned their iin])lemeu 1 .s for hunt¬ 
ing, for wav, and for household use. These thret? periods are 
termed, respect.ii’ely, the Stoiu:—which is again divided hy Lub¬ 
bock ami others into au earlier and a l.'ite.r period (Pahoolithic, 
older stone or jnn-iod of the drlK, and Neoliihit;, later or ^lolishecl 
stone age)—the Bronze, and (he Iron jieriods jTuMUi.us, E. 0. 
vol. viii. col. 4171. Jii all countries the order «d'suceession is the 
same : in the earliest time in which we can trace veMiges of man 
we find that lie used rude implemenls of Hint, and though in the 
course of ages he came to make them of move varied sliapes, t«) 
polish ami to oruaineiiL tluan, liint or some eipudly har<l stone 
was the material out of which ho formed thcMii ; latiii- the 
material was hroiize ; and finally iron was emjdoyed lor tlie 
blades of swords, knives, t'tc., though bronze continued to be 
used for the humlles of weapons and commonly J’ur .articles of 
oriiameiit. 

The cominencomeiit ami tcrmiiiutiou of e.ach age is alike 
unknown; ami thougli in any jiarticulur country the several pe¬ 
riods succeeded each other in Ihe order slated, it does not follow 
that they were, synchronous in dilfereiit countries. Indeed it is 
almost certain ihnt llu’V wei e not; then as now, ami ]»erhaps in an 
etpuilly markcil numner, one race or jicople was in a compara- 
tivel}' civilised condition whilst others Jiad scarcely emerged 
from the savage state. The si one age, or ages, probably lusle<l 
everywhere for an imlermitely long lime ; the bronze age also 
lasted in most parts of Europe I’or a very long jierital, though it 
at length gave way rajiidly before the iron age. That the use of 
stone implements was continued long after tlie introduclioii of 
bronze is certain, stone implements Indng eonstantly found along 
with bronze, whore the latter Avere. nnmistakeahly of contem¬ 
porary date. Woj'saae very reasoiiahly conjectures that for a 
considerable time the use of the more costly bronze would be con¬ 
fined to wealthy persons, while the hulk of the people would of 
necessity continue to ns(‘ flint. 

How bronze came to be first used is a (piestioii that has 
engaged much attention, >)ut cannot be considered to be solved. 
Most of the northern nnth|uaries favour the itlea that it Avas due 
to an immigiution of a foreign and more civilised race. Many 
are content to look to the progress of commercial intercourse. 
Some look to an Indo-European, others to a Phtimician source. 
Probably it would be incori'ect to attribute the introduction of 
bronze to any common origin. It is certain that hn>nze objects 
are found everywhere, and that they have a close resemblance in 
character, in some instances amounting almost to identity. Still 
minute examination shoAvs, as Sir John Lubbock has pointed 
out, that, with this-general resemblance, each country has its 
characteristic, though minor, peculiarities, both in the mrm and 


the ornamentation of the instruments. Further, though many 
of the objects may have been imported—.and Professor Nillson 
has with great learning and ingenuity endeavoured to jissign to 
them a Phoenician paternity—we know that each people came in 
time to manufacture its own; for the moulds in which the 
instruments wine cast have been found in Denmark, in Ger¬ 
many, and in France, as well as in England, Scotland, Ireland, 
and Wales. The bronze of different countries, too, appears to 
differ slightly in the amount of tin it contains. Copper is widely 
distributed, but the tin which must he combined Avith it to form 
bronze must in all probability have been obtained from Corn¬ 
wall, and probably by the medium of the Phoenicians ; though 
some haA"e thought a sup])ly might have been procured from 
Spain, or even from the Ural mountains. Even in Ciosar’s time, 
if he AA'.aa rightly informed, tlie Britons imported their bronze. 

The (late of the bronze iieriod is, as aa^c have said, quite un- 
delermined. Most arcluoologists agree AAuth Lubbock and the 
Scaiidinaviaii auticpuiries that it aaus certainly anterior to the 
Roman era. No AV'ell-authouticated instance has occurred of 
Roman remains being found with bronze implements, AA’here the 
original intermimt has remained undisturbed; and the form and 
ornainentatioii are. of an entirely distiuct character. Bronze 
im]>lenieut.s are ]iartienhii’ly numerous where, ns in Denmark 
and Ireland, the lloman arms never jieiietrated; and, on the 
other hand, they aje nciver found in Itoinnri toAvns, camps, or 
B(*.pulchres, or along Avith coins, pottery, or other articles of 
Roman origin. 

The number of tln.’se bnmzi* objects is enormous—the museums 
of Dublin and Copeiihagcui alone contain many thousand spcci- 
mens—and tiieir variety is e(|ually remarkable. The commonest 
arc the celts, us Iht'y are (’.ailed, lint which might he variously 
described as axes, chisels, hoes, sickles, and instruments for 
a(jm]>ing ; swords, daggeu’s, sj >ear-heads, and other weapons, are 
also very abundant; and there are besides shields, knives of 
various patt(‘rns, skoAVers, hairpins, armlets, bracelets, rings, 
brooches, and many other articles. Along with tliem have been 
found cloth gannents and golden ornaments, some of which are 
heauti fully Avrought and decorated Avith n peculiar spiral, wavy, 
ringed, rayed, or zigzag ornamentation. Tiiese A’arious objects, 
and the skill disjilnyed in their maiiiifactiire, prove, that tlie 
])e()])le of the hron/*; ])erio(l liad advanced far beyond the savage 
state, though, us WorsiuK' very truly observes, it is equally clear 
that the (’ivilisatioii Avas only in tlie iirejuiratoiy stage. Little 
can he conjectured of their dAA’cllings ; their aidntecture, if they 
had any, is (juitfi nnknoAvii, though Lubbock, Avith some reason, 
seeks to assign such slructun's as Avebuiy and Stonehenge to 
the- bronze age ; they Avere. skilful metallurgists ; they cultivated 
the soil; they a))])ear to havii domestieate(i the dog and other 
aiiinial.s ; and their harrows show that., unlike the people of the 
stone age, thtiy prac.lised cremation. Wliether they Avere of 
Indo-European, UV.utonie, (tr (Jellic 15^)0 has been disputed, hut 
it seem.s not imjirohahle that tiie bronze age AV'as rather a period 
ill llu’ development of several races tlian confined to any one. 

(The liUnal.ure. coiiAiisaiit with this subject is Aiiry volu- 
iniiKiiiH, but the general reader Avill find nearly all the details he 
requires in the ilnidc to Nurthcni Archfcolufjif, hy tlics Royal 
Society of Northrau Antiqiuu ies, translated hy the Earl of Elles¬ 
mere ; Mr. Tlionis’s tmnslatioii of Worsaae’s Primeval Antiqui- 
ties of J)e.immrl\ and especially Sir J. Lubbock’s Prehistonc 
Tivies^ second edition, For fuller iufqrniation he must 

rcie.r to the authorities there eit(*(l, and examine tlie (jollcctioiis 
of bronze remains in public and priAox((i museums.) 

BROWN DYES and PIGMENTS. Tlie various broAvn 
dyes and .‘Plains, i)roduced upon avo Vein 11 ateriuls, yarn, and other 
sulwUmees, are, in a great measure, the result ol a comhiiiation 
of black and red, either simultaneously or in succession ; eoiue- 
tinies, for i»eciiliar tints, red and yellow Avith black or blue. 
The substiintive or direct hroAvns, comprise catechu for cotton, 
Bulpliate of manganese to produce bronze tints, prussiute of cop- 

} >er, decoctions of oak-hark, decoctions of walnut jieel and 
lorse-chestnut peel, and some of the salts of tin. Since tlie 
article Colouring Mattwis [E. C. vol. iii. col. 3.')j was written, 
magnificent tints and pigments of rich broAA^n, or golden-bronze, 
have been obtained from the Aniline or coal-tar products. 

BROWNIE, the house-spirit of the Scotch, corresponding to 
the English Hobgoblin, or Robin Goodfcllow (so charmingly 
described by Milton in ‘ L’Allegro ’), the German Kobold, and 
the Scandinavian Niss. King James wrote in his ‘ Desmonologie/ 
4to, 1507, “The spirit called Brownie apjiea^ like a iiiugh 
man, and haunted divers houses without doing anr evill, but 
doing as it were necessorie tumes up and downe the nouse ; yet 
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some were so blinded os to believe that this house was all the 
sonsier, as they called itj that such spirits resorted tliem” The 
Brownie was a snialJ, swuilJjy, hoirv sjnrit, usually wearing a 
brown or dark mantle and hood, but fond of gay-coloured 
clothes. He commonljr attached himself to a family; whilst 
they were sleeping, did the household work ; and rendered 
faithful service, m various ways, so Jong as he was ti-eated con- 
siderakdy, and hod his share of food set apart for him in some 
obscure corner; but any mark of disrespfw^t, or the placing osten¬ 
tatiously in his way a suit of new clothes, caused his ahnijit 
departure, which was generally attended Avith misfortune to the 
offender, and sonietimes ruin to tins family. The Brownie super¬ 
stition prevailed in a somewhat varii-d form throughout both the 
Lowlands and Highlands of Scotland, the Orkneys, atnl the 
Western Lsles. (Grimm, Jkutsche Myth.; Mrarid, Aut.; 
Keightley, Fairy Myfholofjy; Idurtin, WcHfaru Islavihi of hicot- 
laml.) 

BRUNNER’S GLANDS, small glandular bodies foiiml in 
large iiumhers ill the, small inlesUm!f<. (Anatomy, E. G., Nat. 
Hi8T. Div. vol. i. col. 103.) 

•BRUNONIAN THEORY. [Buown, John, H.D., E. C., 
Biod. Div. vol. i. col. OJO.J 

BRUSHES, The In’iish-lrade is divided into several hraiiehes 
in England, tAVo or three of Avhich have their sej)arate irade.s 
unions. There are hristle-sorti'.rs, painting-1 )riish inaki'i-s, fane.y 
hair-hrush makers, hoiu' and ivory hi'iisli makers, artists’ ainl 
graineiV brush makers, and g<ueral hriisli makers for the 
commoner kinds. After supplying liome demands, tliere is an 
export of i,*4t),0()0 to i.o(),H()(J AVoitli of hru.slies annually. The 
demand for brushes is inen^asiug, Avdiili' the supply of bristles is 
decreasing ; for not only is the rearing of Euglisli ]>igs uoav so 
managed as to pi-oduee good pork AA'ith scaveely any bristles, l)iit 
the same change is gradually taking ]»!act' in Russia, Avhence the 
supply has hitherto been largely draAvii | Bristlj-js, E. ('. vol. ii. 
col. 307]. Hence tlie attention now jiaid to coeoa-nut tihre (much 
used for scruhbiiig brushes, ainl Avater brushes), Alexiean libre. 
Agave, bass, jiiussava, &c. The nnuiufaeturing jn'ocesses are, 
de.scribed under Bliusii ; Buuhh MAKiNii, E. C. v(d. ii. »*.ol. 
420. 

BUBBLE.- This term is applied Iti vaihms eoiidilhois of 
liquids with respect to gases. Tliese are giA’en liy Broles.sor 
Guthrie, in a paper contained in the ‘Broeeedings of the Royal 
Society,’ for January, 18(>rj (xiv. 22), A bublde, dill'ers from a 
(b’ 01 » (Druv, E. C. S.J in containing a g.as instead of a rnpiid. 
Hence a hublde, is a mass of gasciais matter compelled to assunu! 
a more or less spherical form hy tlie coliesion and weight of tin* 
liquid medium in which it is formed, and se[tarale(l from othe.r 
matter hy the action of gravity. Since, under lila* eondilioiis of 
pressure, a gas is lighter llian any li(jiiid, the sep.-irating force is 
the gravity of the medium; and, accordingly, a Inildde must 
ascend. Owing to the universal (lilfusioii of gases, no case can 
exist of a gas-laihhle in a gaseous medium, and, for obvious 
reasons, a solid mc*<liuiii i.s iuatlmissilde. 

The size, of bubbles can be nicasur(‘d hy measuring the volimn*. 
of Avater floAving from an asjiirator, AvJiich draAv.s a gn.s through .a 
liquid iu the form of hubbies. The bubble-size «b>es not dej)end 
on the rate at Avliich the bubbles are formed ; the, initun* of the, 
gas, such as nitrogen, air, carbonic acid, oxygen, and hydrogen 
has scarcely any elfect, any more, than changes in the iJidinary 
atmospheric temperature*, aiul ]ne'ssiire. The size*, eef the orifice 
from which the Imbhles issue influences tlie hiibbhi-size, AA'liicb 
may be doubled by increasing the diameter of the lube live 
times. But this relation varies Avitli the actual size of tin* 
orifice. The huhhle-sizu is greatly iuiliieiiced hy the chemical 
nature of the, lieptid. Thus the bubhh* size of air through 
uiorcmy is 41-2, tlirough glycerine, ll'jri, Avater 8’()0,acetic acid, 
^'72, alcohol 4*80, benzol 4*80, turpeiitol 4*53, acetic ether 3-72. 

A mixture of benzol and tiirjientol and of alc,ohol and AA^ater, 
gives a bubble intermediate in size hetAveeii those caused hy the 
siimle liquids. 

BUBO, a SAvelling of the lymphatic glands, mostly ai>plied to 
the glands of the groin. Buboes of the qroiii and armpit are 
general incidents of the plague. Tlie swellings may be venereal, 
sympailieHCf •pestilential, or scrofuloHs. The nio.st common seat of 
the scrofulous variety i.s in the neck. 

BUCHANITES, a sect of fanatics, so called from the name of > 
their founder, Mrs. Buchan, or “ Liickie Buchan,” Avhose maiden i 
name was Elapath Simpson, and who Avas born about the year : 
1738, at Fatmackeii, between Banff and Portsoy, Avhere ‘Jier < 
parents kept a small wayside public-house. Her education was ! 
confined to sewing and reading ; and lyhen a mere child she was ' 


I ))laced out in service, and employed as a cowherd. In an ooi’lv 
! stage of womanhood she abandoned at Greenock a relative with 
, Avho,se family she was about to proceed to tlie West Indies ; and 
left that toAvn, after a coui’se ol irregular and immoral conduct, 
for Ayr, where she is said to have “triqianned” a working 
potter, named Robert Buchan, to he her husband. She accom- 
paiiieil tlii.s iiiun to Banff, where after a time he left her in order 
to seek eniplo}'ment at (JlasgoAV, whither, after having exhibited 
A'uriou.s sjunjitonis of tin* ambitious desire to found a new reli¬ 
gion, she, also rejiaired in March, 1781. She soon proceeded to 
send out numerous letters to possible adherents ; and taking the 
imnuidiate adA'ent of Jesus Clirist as tlio cardinal article of her 
creed, she assumed to personate, the Holy Spirit, pretending to 
confer immortality u])oii the. faithful on Avhom she oreathed, ami 
promising eventually to translate, direct to heimm in a bod^, 
without their ta,sting death, all avIio had nnliiuiled confidence m 
her diAune iuis.'<ioii. She sustiiliu'il also the character of the 
Woman clp.scnhetl in the- ‘ Re.velatioii of St. John,’ xii. 1, ua being 
clothed Avith the. sun, and ]ii’i'teii(led that she avub to give birth 
to the Man-Cliild avIio Avould rule all nations Avith a rod of iron. 
This Maii-Ohil<l she, Avas loi'lnnati* enough to iliscover in tlie 
Rev. Hugh Whit<‘, a young and elotpieiit minister of the Relief 
congregation at Irvine, wJioni a sat iiiuiental f)cc,{i.sionhad brought 
to ])reai-h in GlasgoAv, and Avitli avIkuii shii o]>ene,d a correspon¬ 
dence that resnlti-d in her paying a visit to Mr. White, at AA’liose 
manse she stayed, and av1ios<' Avil'e sin* ])re.seiitly'con verted. The 
•loetrine aaIucIi J\lr. White uoav jtroceeded to inculcate from the 
pulpit hecanie so extravagant that on tlie 8tli of July, 1783, he 
Ava.s cited, (ui the ]>etitiou ol his eongi'i'gatimi, to a])2)ear liefore 
the Pre.sbytery of GlusgoAV ; by Avhoiu, at an udjounieil meeting 
oil tile 81,h of August, In*, A\as uniniiniously dejnived of his office 
oil account of liis jiersisteuce in heresy. A fe,Av influential 
iuemlH*rs of liis congregation adliereil to him and liis iipav 
opinions, Avliicli lie endeavoureil to ])ro|)agaie in Twine, under 
the direction of Mrs. Buchan. The faith and practice of th« 
sect noAV raj>idly develoju'd, Mrs. BucljaU Ava.s the ‘‘Friend 
Mother in the Lord,” w ho at the second coming of the Saviour 
AA'as to lead tlu; faithful into imiiiortality AA’ithout death, whilst 
iMr. WJiile Ava.s the Man-tMiild ; a community of goods was 
cstahlislu'd ; marriage, aa'.'is repudiated ; the, relationships already 
existing )»et ween husband ainl wife., and between jiarcntand cliild, 
Avere ilisregarded; and all childrmi born “iu tin; tent” were 
instantly de.stroyed, on tbe )»lea, it Avould ii])ju*ar, that it was a 
duty not to muUjpl,\ nnbelievers, and that, as God was able out 
«d’ stones to raise U]> ebildieii unto Abraliuin, so a natural birtli 
AA'a.s not necessary to .s])iiitiial si-ed. M’Ik! scandal occasioned by 
the suspicion of sucli ]tiincijiles and ]iruc.tices Avas naturally 
gri;at; and the peojde of lr\ine rose ag.iin.st tlii! fanatie.s AA'ith 
such determination that the magistrates Aven* finally obliged to 
eommand their expulsion in Ajoil, 17M. Mrs. Buelmn and her 
follower.s, to the niimbiT (if forty-six, ordered their pilgrimage 
AA'cstward, and settled at New tAimjde, two niUes South of 
Thornhill, in Nitlisdale, wliei’e their doctrines, or such part of 
' them as Avere least caleulaled to shock the uniiiilialed, Avere disse¬ 
minated by Mr. Wiiile, Avlio AV.‘i.s at (.mcii the laureate and the upo- 
; logist of the. society, in avIiosc behalf, and subject to the revision 
I of the apocaly])tic “ h'riend Motliei',” hi; produced a small volume 
; entitle<l ‘’rhe. Diviiii! Dictionary ; or, a Treatise indited by Holy 
Insjiiration eontaiidiig the I'^aitli and Practice of the People (by 
the IVorld) called Bnc,lianit(!.s,’ (,tc., 8vo, Dumfries and Edin- 
Inirgh, 1780 . After a time tlie community became ini]lortimately 
anxious to meet thcljordin the air, and to ri'alise their promised 
immortality; and “Friend Mother” avus obliged to set apart a 
iiiglit for tiieir iiscenaion. The attemiit Avas unsuccessful, OAViiig 
to n general miprciiarialness and esjieeialJy to a want of faith ; 
and for the remedy of this defect a fast of forty days Avas ap¬ 
pointed to precede a repetition of the exjieriment. »Several lives 
AA'ere all hut sacrificed to the extreme, rigour of the fast, from 
Avhicli, oAving to her chronic stale of beatific preparation, the 
“ Friend Mother” Avas almost entirely exennited. The emaciated 
candidates for immortality assembled on Templand Hill, fron^ 
Avhich tlie ascension was to be, made; where, after singmg 
expectant hallelujalns for several hours they Avere still found, to 
bo too gross and earthly for their aerial flight, although they had 
even shorn all the hair from their heads except a tuft on the 
crown, Avhich had been left in order to give a handhold to tlio 
angels who were to pull them upwards. The eyes of many of 
the Biiehanitcs were oiieiied by the shame and disapiiointment 
of this failure ; and those who still remaiued faitliful removed in 
March, 1787, from New Cample to Auchengihbert, where they 
were obliged to modil'y'the previous communism of their prin- 
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ciples. At lenjfth Mrs. Buclmn fell ill, aiiJ died, somewhat 
enrldenly, about Midsummer, 1791, exhorting tlie bystanders to 
continue steadfast in her doctrines, and earnestly insisting that 
she was not about to die, but to sleep for a season, after which 
she would reappear and conduct them to heaven. The bubble 
had now hurst; and Mr. White made a public recantation of his 
belief in the divine mission of the “Frumd Mother,” and, with 
some followers, proceeded to America, where he became a Uni- 
versalist preacher, leaving Andrew Times, a c-onvert since March, 
178.3, to be the jiresiding gcinius of the remaining liiiclmnites, 
who became year by year assimilated to tin; jieople about them 
until the sect entirely disapyieared—entirely, with the, single 
exception of Andrew innes, who for a period of more tlian iifty 
years afttu' her deatli, lived in exi)ectation of tlui re.-ai>pearance 
of Mrs. Buchan, whose boiu's he ndigiously guarded in a little 
charnel-house attached to his dwelling. VVln'ti he died, on tlie 
19th of January, IH-l.o, the cliest containing the precious ndics 
Avas buried •with his own naiiaiiis. Lviten Itchreen Uu'. 

Peoph culled BHchrmifen and u, Teacher near Bdinhinyh^ 8vo, 
Edinburgh, 178.'); and Jusepli Train’s The. JiurlLiinitea from fintt 
to last, 8vo, Edinburgh .and London, 181(5.) 

BUCKLER fAii.MouK, E. C. vol. i. col. .'5.3:5; EnrKLD, E. C. 
vol. vii. col. 507]. 

BUDDLE is one of the nanu's for the washiiig-niachine 
whi<di tin* gold-diggers eni])lov in separating the small [(articles 
of metal from imid, gravel, and ot liei'alluvial deposits. One 
kind, now miic.li em[)loyed in Australia, is llundt’s, intended to 
economise material by obtaining a second residin' from .alliivium 
already washed. The liquid mud is made to thuv tliroiigli u 
spout into the buddle, where ri'volving arms keep it iti agitation, 
and a second deposition of ftne gold [laiiiclus results. 

JIUDCET, a corruption of houtjcllr, an old Kre.nch word liaving 
a like sign]Hc.ation with the Latin /of/j/o, a b.ag of leather, or a 
cojfer or trunk of woo»l covered with leather, in which Iravi'llers 
(■arried their money and other iiei'esNaries of tbeir journey, 
lienee it came to mean aii>’^ cabinet or compjirtinent of a cabinet 
in which coin, iewi'ls, and valuables generally, were k('])t ; and 
also to be used as synonymous with estate, trea.sury, or exjteudi- 
tiire. It was the custom in England to ]>ut into a lealhei- bag, 
orbudgiit, the estimates of the nalioiuil receipts and expenditure 
I)resented to the, House of Commons ; and by a natural traiisi- 
tioii, the Word becami' a]t])ropriated to tlie estimates themselves, 
so that it is used at present for the ( dianeellor of tlie Exchequer’s 
annual statement of the limmees of the kingdom, and of tie* way 
in which it is jiroposed to raise the revenue required during the. 
ensuing year for the civil, naval, military, and miscellaneous 
expenses of the State. As the budget is coin])arativ«‘ly a novelty 
in France, being unknown before the revolution of 1789, and the 
earliest approximation to which was the famous rompie-reudu of 
the administration of finances, published by M. Necker in J781, 
it hujipens that the word whieb was originally taken from the 
French has been returneil to that language in the .shape it has 
acquired in England, and with the same signification. 

BUHL WORK (iNLAYiNii, E. C. vol. iv. col. 873j. 

BUIJMTA, excessive craving for food. Canine uj)petib'. 

BULLA, the name of an ornament worn hy Roman boys of 
patrici.an families. The name luofins a bubble; aud the 
shniiij^of the bulla was generally circular, sligbfly convex on 
each side, although square aud purse-slaqied bulho xvej-e also 
in use. Others were lentil-sli.aped, and they were made of lliiii 
plates of the metal, moving on a hinge, and often contained 
some relic considered efticaeimis against the influence of the evil 
eye. They were derived from Ihi! Etruscans, and figures of 
tjiesc people often Iiave sevTral bulho or [u-ndents hung as a 
necklace round the neck. 

Bulh'O were worn hy Roman generals in Iheir f.riumphs, 
and tliey seem to have, heen an ancient mark of nohility; 
they appear also on tlu; necks of youthful ilcities. The sons 
of ireedmen liki;wi.'<e wore luilhc, tuit they wme of leather— 
sometimes only twisted thongs. After the .agi; of 17 they were 
laid aside, witli the toga prmtextata, .and offi'red to the Lares. 
Three remarkable bullm arc known—one formerly bidonging 
to Mr. Rogers liaving the inscription H()s[tiJ, llos[tiliiJ, the 
name of the first'Roman vvho wore a bulla, but of much later 
(late,* weight 363 grains; another, lentil-sliapcd, lielonging to 
Lady Fellowes, weight 271 grains; and a third, purse-shaped, and 
with gold ueck-choin, in the Bfitish Museum ; it is of the same 
weight. BuUob have been found at Herculaneum and the Rhine. 
They were often stolen by thieves. 

{Anthologiaf 21; Plutarch, Romulus, 25 ; Pliny, N. H. xxviiL 
4, 7; Juvenal, v. 166 ; Jahn, Augusteum, Taf, 119; Mus. Both vii, 
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48, 4.9; Yates, Arcknological Journal, viii. 166; Ficororii, La 
Bolla d*Oro, 4to, Rome, 1732.) 

BULLA. Tliis word, wliicli is connected with a large group 
of words in many languages, indicating rotundity and promi¬ 
nence, has been used from the earliest period to the jiresent day, 
to signify a small, round, iiic.tallic disk, bearing in all cases thii 
name, and generally also the effigies of the owner, who applied 
it to that use, which in after times was supplied by the w^axen 
seal. No matrices or moulds whereby these impressions were 
made are known to exist; they were. [)robal)ly maile of bronze or 
iron, and li.ave either heen utilised when no longer required, or 
have perished from decay. Two mef als, gold and lead, were 
chiefly used iji tlie productifm of the inqiivssiori; in tlie case of 
the latter ihi! molten mass seems t« have been cast in amouW, 
acting ujHUi the jirinciplo of the modern curling tongs ; in this 
mould, ])revious to the introduction of the metal, silk or other 
cord w.as so .arranged as to become firmly embedded. But wlien 
gold was used a tliin h'af was bust imiiressed with a.rcpresenta- 
tion of the obverse die ; anotluu* was made in a similar manner 
for tlie reverse ; these two were then soldered together at their 
edges, after the suspending strands of silk liad been inserted in 
])ositioii between tliem. Some of the early Byzantine bllllco of 
gold are Iiowever of solid metal. Tl»e ju aciice of casting a solid 
bulla obtain.s in tin* [(ri'sent day in Fianc.e. and. elsewhere, where 
it has su[)i*rseded Ihi! use of wax for closing packages which have 
[lassed the cll^tolns, 

Till' use of silvir bulho ap]»enrs to have heen extremely 
limited. Diicuiige and Spelman, however, state that the 
emperors of the Eiist occasionally cmi)loycd silver as a mate¬ 
rial for their bnllre, but Mabillou doubts the authenticity of 
that of King Tsmis T.e, 1 )el)onnaire, [irescrved at Sainte-Gene- 
vieve, hecause, it contains no jierCurutious to carry the suspend¬ 
ing strands of silk. lJeiiiecciu.s, who mentions several silver 
biilhi*, only admits one authentic example, that of the Emperor 
Henry 11. (a.d. 1002 -1024) apja-iided to a charter of libertie-s 
for till' nionasteiy of I’adcrbovn. 'Pliere is preserved in the 
lin])crial Arcliive.s of France a silver bulla of Badigo or 
Bobdigo Diazde Jos (JanhiTos, a seigneur of Navarrii, attached 
If) a document between a.d. 122.3 and 1226, olferirij^ to assist 
the King of France, Louis VIII., in obtaining possession of the 
kingdom of Uastile. be([Ucat}ied to that monarch by Alphonso 
VI IT., King of Castile, on liis deathbed. This is appended 
by strands of re<I and blue silk, .and biiars on the obverse tlm 
representation of a moiinti'.d knight, on the reverse his shield of 
arms. 

Bronze hits also been used for hnlho, but more rarely even 
than silver. One sjiecinieu is, or was, in the M(^dal Cabinet of 
the Bibliothe([iu* Inquhiule of Paris, being that of the Einiieror 
Bar)»arossji, Frederic I. of (lermany, a.d. 1152 —1190,somewliat 
similar, hut not so elaborate, us that of Rudolf mentioned lower 
down. Another of Jjoiii.s di* Bavie.re, Louis IV. of Germany, 
A.D. 1314 -1346, conrains a slightly altered reiireseiilatioa of 
the, imperial city on the revin-se. 

This particular mclliod ol’ scaling wa.? used throughout 
southern Enrojui in the middle ages. The popes made use of 
le.ad(!n bulho Iroiii the earliest times, bearing, after the eighth 
century, on the obverse, the beads of St. Paul and St. Peter, on 
the reverse, the name, of ibe, ]M)UtilI; they xvei’e appended by 
variegated strands of silk, if the accompanying document, hence 
called a bull, were of a favourable nature ; if the bull were 
denunciatory, the bulla was su.spendcd by a hem[ien cord. Col¬ 
lections arc extant rejwsenting an unbroken series from the 
seventh century to the present day. (Figs. 1, 2, .3, 4.) 

The most ancient leaden bulla of a ])ope is that (tf Deiisdedit 
in A.D. 011, before which time it is doubtful ■whether wax was 
em[)loyed, or seals dispensed with altogether. Pope Cle¬ 
ment VII. is thought by some to have used a golden bulla lor 
his celebrated letter to King Henry VII I. 

The Greeks of Houthern Italy and Sicily used the leaden 
bulla at an early period (figs. 5, (5). Tiiis generally bore upon 
theoiiesiile the monogranmmtic inscription ,Kopit j9a^0et ry Sou\iu 
—“ O Lord ! help thy servant ; ” on the other side, the names and 
titles of the. possessor, in the dative case. There are examples of 
these extant, dating between tlie cajiture of Sicily hy Belisarius, 
for the Greek emperors, a.d. 535, and the conimeiicemimt of the 
ninth century. When Sicily became a kingdom in A.D. 1131, 
the king.s used a leaden or golden bulla, rcjiresenting themselves 
on the one side in regal dignity, on the other in liaronial, that is 
equestrian state, or tliis side contained u shield of arms. 

The kings of Spain (figs. 7,8), Portugal, and the Balearic islands 
(fig. 9), Cyprus, and Jerusalem, the lay and ecclesiastical noblesse 
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Fig. 1.>-Leadeii Bulla of Pope Horgiiw f., A.n. 687—701. 



Fijr. 5.—IjtJaclcn Bulla of Loim, Hy])iituM, tbat i«, Consul. From Sicily, Otli or 
7th mitury. Obv. Kipn fioY,0u (in monogram) rev. Ainri urarv 




Fig. 3.—LoaUen Bvilla of PopoOrogory XII., a.u. 1400-1409. 



Fig. 4.--LoAd«n BuUaof Fopo Loo ZII., a.i>. 1823-1820. 



Fig. 7.—Txjadcn Bulla of Ferdinand IV., King of Castile and Loon, a.d. 1295— 
1S14. Obv. and 7m “ Sigilluni Foi-nundi lUustris Bogis Costcllso Le^onls.” 

of France, as well as corporate bodies of that kingdom, also made 
general use of the leaden bulla (figs. 10, 11, 12,13). 

Among this class occur the leaden bullio of the Counts of 
Toulouse, Monteil, Anjou, Anduse, Avelliuo, Montpellier, and 
Forcalquier ; of the Dauphins of Vienne; of the Seigneurs of 
Cuderouse, Castelnau, .and Dc La Roche ; and of the Towns and 
Ollicers of Arles, Marseille, Tarascon, &c. Those of the Bishops 
of Gap have been published by M. Gustave Vallier of Grenoble. 
The seigneurs of southern France made frequent use of leaden 
bullsB in the 13th and 14th centuries. Mabillon, Heineccius, 
Dorn Godfroi de Bessel, Abbe dc Qodwic, M. Eckh^, Muratori, 
and Doin Erasmus Gattola, have given descriptionB and en- 
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Fig. 9.—Loadon Bulla of JamcH, king of M.ijorca, a.t>. 12fi2— l;ni. Obv. “Si- 
gllluzn Jacobi, Doi Gracia, Rogia Majorloarmn ; ” rtr. “ <'ojnitis RossIlJonls ot 
CorltanlsD, ct Domini Montlspessiilaiii.” 



JWg. 10.--Leftden Bulta of Bertrand, Blahop of Vlviors, in South Fronoe, 
lath wntury. ‘‘ Siglllum Bortrondl Vivarienais BpiBoopi;" rw. a hurt of 
8t. Vlnoent, the Patron of the See. ** r* f 


Fig, IS.—T.oadon Bulla of Ilvigh Adaemar, or Adhemar, Lord of Montcll, i.Uh 
centmy. Rtv. •‘Bigillum Ungonin Adr.omarii, Domini Montllii." 

gravingR of many golden and leaden bulla) of Otho III. and 
Bucceiiding German Emperorp, and Norniiiu Princes of Italy 
Irom the 11th century; and Ducange menl.ions several appended 
to documents ratified by Sicilian kin"P. Wailly rnentiona a 
silver bulla of Robert II., Prlncft ol Capua, in a.d. 1128 ; 
Hcineccius describes various bullno of Gennan and Italian cities, 
os well as those of Languedoc, Toulouse, Venaissin. Although 
the use of these seals of lead was so prevalent in the south of 
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France, they were Beldom or never used in tlio north of that 
hi^dojn. 

The Doges of Venice, fi’oni the concluding years of the seventh 
century, used a hulla of lead, bearing on the obverse their patron 
St. Mark, committing his authority to the Doge ; on the reverse, 
the name and titles of that potentate (figs. 14, 16). 



Fig. 14—Ixi.'irlcii iiiilla of Afkliaol Stoiio, of VeinVo, a i>. IldO -Hi;;. 
Obv. 8t. Murk, tho Tatrou of tho Ktatu, dclivoriiig luithorily to Uu- Dugc. 



Fig. 16 ~I,oa(loii llulla of Marpnn Aiit(iitiu>4 Triviwiim, of Vctiicc. a.h. 

156:1, 1664. Ohv. Kamo Hiilijoi.t iih oh ]tr' vIoms kjicoiucii, ‘‘M.iiiftu.s Manoo. 
Vouetl—MurtiiiH Aiitoiiiiis Trivisaiio, 


(leneral councilfi, synod.'^, uud siniilar conventions Urfinilly .’tnick 
a bulla to ratify their resoluti<;ns (tig. If)). 



A few bullao of the Byzantine emperors yet remain (fig. 17), 
bearing a great similarity to their coins. (Some of these are 


engraved in J. Sabatier, * Description Gendrale des Monnoies 
Byzantines,’ 2 vols. Paris, 1862.) 



Fig. 17. -Leaden lUdla of Michael Diicgia ramiituaces, Emporor of tho East, 
A.i>. 1071-107S. 06i)^c)tir Saviour etithnmed; in tho field lO. XL’,, for 'Itirtiit 
XfttrTn: rev. C-rotT')?e Aftsaf (?). 

According to Polydore Vi'rgil, the idea of using a golden bulla 
wti-s derived front tin-, Easteni Eni])e-rors after the time of 
(‘hiirleiiiagne, mid Reveral iiulhors, among whom are those of 
the ‘ Noiiv'eau Traite de l)ii»lomati(|ue,’ mention, or tle-scribe at 
length, A'arioiis bulho of tin- precious metal, as employed by 
the Uailoviiigian and t'ajietian tlyiiasties. in the Archives of 
France, no less than leu such 1 nil Ire o.vist, among wdiich are 
four of the Em])eror En-deric JL, om- being of v.ariant type ; one 
of Baldwin II., Fmjieror of Constantinojde; one of (Iradenigo, 
Doge, of Venice in A.i>. DlOfi, ap])en<U‘tl to a treaty witli Charles, 
Count of Valois, for the j'ecovery of Constantinople; two of the 
Emperor (Charles IV., one of Ferdinand 111., and one of 
Henry VTll. of England, a])peiuleil to the treaty of Boulogne 
or Loudon, as it is sometimes called, in A.p. ir)27. Most of 
these, have tlieir inti-nm-diato space filled with wax, hut that of 
Henry VIII. is ea.st in a solid inas.s, and finely chiselled. 

The (lerinan emjierors coiKslantly nseil a golden bulla from the 
thirU-enth century till the ])resent time (tig. 18). Tlic* celebrated 





Fig. IS ChilUi’n Hulla nf Uiuhilf I , a.s I(ii)g «)f the Ilonians, A.n. Ii73—1^91. 
Obe. “ Kudolfiis, Uei Gr.'itiii, Ihimanonuti Uox, ycmiicr AiigUKtuB rev. urepre- 
Kcntiitiuii <tf lidititi. *' lloin.i iimiidi regit «)rl)w fronu rotuiidl." 


<locument whereby (fiiai les IV. gave a fundamental code of laws 
to the German empire at the Diet of Nuremberg, iu a.d. 1356, 
was called, from thcj circumstance of its being sealed with one of 
these, T/ie Golden Hull (fig. 19). The emperors of Roumania also 
used tho golden hulla (fig. 20). 

In our own country we find three examides of the use of the 
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BULLA. 


394 



Fiff. Ift.—Oolilcn Hnlla of (.'loirlos IV., Kinporor of fJonniuiy, a.i>. iniO-lHTS. 
(lhi\ “KaroluH QiiavUm, «liviiui favonto elciucntia llonjaiioruiu Iniporatur, 
Semper AtigusUia; ” rtv. as the previous figure. 



Fiff.‘iO. -Ooldon Uiilla of ItaUlwiii II., EmpetoT' of Kouiiiama, a n. ISO'). 
From the oriKhml In the Urilisli Sluseiim. Ohv. “lUMninn.s Dri (iratia lia- 
^K'ralor Homanio) Bcmjjcr Augustu.s;" rev, ** HaAimlvoi ^tr-roT*.; 



Fig. 21.—Qoldeu Bulla of Bdmund Plantagonot, Titular King of Sicily, a.d. 
1253. Froo^tho original in iho Britldh Museum. 05v. “ Eadmuudus Bci Qrocia 
BioiUw Box rev. ‘'Eodmundus natus Itegis Angliiu illustris.” 


precious metal. King John amiencled a golden huUu to the deed 
committing the Kingdom of jEnghind to Pope Innocent III., on 
the .3rd October, a.d. 1213. Edmund Plantagenet, Earl of Lan¬ 
caster, sGcmid son of King Henry ITT,, upon receiving investiture 
of the kingdom of Sicily from Pope Alexander IV., used a golden 
hull still in existence (iig. 21). Ilenry VTII. sealed with one of 
these the treaty concluded with Francis I., King of France, at 
the Field of the Cloth of (lold, .Tune 7—25, a.d. 1520, and again 
in A.D. 3527 (lig. 22). Tliat of Francis I. is still i>reserved in the 



Fig. 22. - Giilfluii Bulla of lloiiry VIII , weip^hing iwoiity-elght ounoos. Ol‘p. 
‘‘Hriiririis octaviiH, Del Gratia, Aiiglin» ot Fruncift) Hex, Fidel Defensor, ot 
Domiuu.s lllliernue ; ’’ rer. “ Drdiiio junguiitur ot pcrstuiit fusdoro euiieU." 

“ All thiiii'K unite by order and endure by treaty.” 


Reconl OHicc, and an engraving of the obverse, which is very 
beautifully designed, will be J’oiiiid on the title imge ot Sir Ilenry 
James’s ‘ (.'ollection of Facsimiles of National MSS. in Photo- 
zineograjiliy,’ published by the Ordnance Survey Otlice, South¬ 
ampton, 18(55. The legend it bears is tlie second line, or penta¬ 
meter, of the elegiac distich, conuneneed by the hexameter line 
on Henry's bulla, and with it forms a clever epigram, “ Plurima 
servantm- I’oedere, cuucla fide,” “Miuiy things ai*o preserved by 
treaty, but all by good faith.” 
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The order of St. John of Jerusalem, both in England and 
abroad, used a leaden bulla, representing the sepulchre of Our 
Saviour on one side, and a figure adoring the patriarchal cross 
on the oilier (fig. 23). 



Pig. 23.- -Ijo.vlon JJulla of jNicliol.iiiM <]« T.orgiio, Miwior of tlio Hospital of .St. 
John of Jerusaloin, 13th coiitury. Ohv. “Prater Nicolaus, Ciislo.s;" rrv. “ TIoh- 
pitaliH IlicritHaluiii." 


(J)mcrtafio Fravriici Fit'oronii iJe Plumheis A n1ti(uormii Knmis- 
matihus: Romro, 17r>(); .1. ]\I. lleinoccius dn J'rtcrihm dmnauw 
Higillu, Frtmcof. 1709 ; Sieiliai . . . (inti'/iur Tahuhr niiih 

auimaiherdonibus Ocorgii (luiiltlicri, Moriaaiue, 1(521; Htnirici 
CTUutcri Thulemarii Opasciila de JhiUix, h'riinr.ttf. 1724 ; Wailly, 
Flevients dc raleoiirayhic^ J’aris, 1838; (Udh'cliou dti Hci'.i(ii.r, pnv 
M. lX)Ui4 D’Amj^ (among lln; Archiirn dr, I'Einpirc, T nrat Uii>•(■.•< rf 
Ihcumr.nis pvbiiest par (h'drc dr Vbhuprrrnr), Paris, 1<S(5.3—18(57.) 

BULLET*wool’). Two kinds oi‘ wood, known by this tlo- 
signation, are used in the arts. One, obtained from the V'^irgin 
Islands, conie.s from a large tree whicli ha.s a whittj .saj), and 
close and hard, greenish ha/id-eolonri:d wood ; it is used in th<! 
West Indic.s for liuilding imrposes. The other kind, (thlained 
chielly from Berhice, is liazel-hrown, without veins; it is very 
close and liard, well adajited for ornamental turnery. 

BULLION (E. C. vol. ii. col. 4511. We give a table of the 
registered cxjiorts and imjiorts of gold and silver hullioii and 
specie during tlu*. Just ten ytiars :— 



Exports. 

liiiporls. 

1861 . . 

. . £20,811,(518 

£18,747,015 

1862 . . 

. . 29,32(5,191 

31,6.5(5,476 

1863 . . 

. . 2(5,544,040 

3(»,()30,794 

18(54 . . 

. . 23,132,300 

27,728,27(5 

18(55 . . 

. . 15,0<>2,524 

21,1(52,211 

18(56 . . 

. . 21,(538,611 

34,287,139 

18(57 . . 

. . 14,:!24,5J7 

23,821,017 

1868 . . 

. . 20.220,014 

24,852,595 

18(59 . . 

. . 16'377,52M 

20,.50(1,991 

.1870 . . 

. . 18,919,690 

29,155,(5(58 


The ratio hetween thl^ values of the gidd aiul silver bullion and 
specie is by no means uniform. In 18.58 the. value of gold im¬ 
ported was three times that of tin; silver ; whcrea.s, in 18(54, it 
was bandy tifty per cent, more ; in 1870 the ratio was about 18 
gold to 10 silver. So, in regard to ex])orls ; in .some years, Uk* 
gold exported is twice the valm; of the silvi*r, whereas in other 
years IJie values are nearly (.>(jnal ; in 1870, the ratio was about 
10 gold to 9 silver. 

It may be useful to present the figures for one reee.nt year, 
of the sunns credited and debited in this particular trade to each 
among the princii»al countries. Uuld and .silver bullion and 
8]iecie me here, treated collectively; and the year 18(59 is 
selected 



Exports. 

Import.a. 

Rus.sia. 

Nil 

£:j,28.5 

Germany .... 

i'3!) 1,990 

422,525 

Holland .... 

97,58:5 

608,438 

Belgium .... 

431,(K)7 

72,274 

France . 

7,(511,1.53 

2,487,671 

Portugal and Azcjies 

59,5102 

78,1(54 

Spain and C/unuries . 

4,M8 

16,911 

Gibraltar .... 

48,746 

97,18:J 

Malta. 

194,827 

173,38(5 

Turkey .... 

888 

3,294 

Kp'Rt. 

3,897,346 

43,058 

A\ est Africa . . . 

Nil 

101,053 

South Africa . , 

44,293 

9,501 

Chinn. 

727,636 

37,380 


Countries. Exports. Imports. 

AustraUa .... ^32,608 ^£7,898,198 

British America . . 324,226 88,457 

West Indies and Mexico 440,538 4,49.3,790 

Brazil. 594,671 992,034 

United States. . . 1,051,717 2,938,433 

All other countries . 424,349 36,956 


BUNDLING PRESS. In the spinning-mills, where cotton 
yarn i.s apuu for sale in the unwoven state, the yarn is measured 
oir on a reel into raps of 120 yards each ; seven of these make a 
haidc of 819 yards ; twenty, forty, or some other number of 
hanks, according to the lineuess of the yarn, make a pound; and 
ten pounds make a hinidlr. A bundling press, worked by hand, 
makes up the hanks into compact bundles, and thirty to fifty of 
these are, by hydraulic jxnvcr, pressed into hales of 300 to 50011)8. 
each, for the foreign markets. 

BUNSEN’S PJIOTOl^lETER [Photometer, E. C. S.]. 

BURGll.S IMuNicirAU UoiieouATioNS, E. 0. vol. v. col. 829]. 
BUJKJTIERS and ANTl-BUIIGHERS [United Presby- 
TEiiiAN (hnriicH, E. ( \ vol. viii. col. 48.9J. 

BURGUNDY PITUII. The Norway spruce fir (Abies 
cxcrlsa) j'ieldsa sap or juice by exudation ; this saji, when melted 
in liot w.'itiT or by steam, and .straiinsl through a coarse cloth, 
])ro(liices what is called liiirgundy pitch, a yellowish-white sub¬ 
stance, hard and brittle when coid, hut softening by the heat of 
the hand. It is obt.uine<l chii'lly from EinJaiid, and in smaller 
ipiantilie.s from (Jermany. 

IfUHNl'jTT'S ELIU l>, a solution of 25 grains chloride of zinc 
to a ilrat-hm of water ; 1 ])ari of the solution to 8 of water is the 
stiength usually emploxed, It is an ellieient disinfectant 
[llYlilENK, E. 0. S.J. 

BURSA, a hag : a term .sometimes ap])lied to the scrotum. 

BURS^Pl IMUCOS-iE. These, are- hags or sacs, filled with a 
mucous secretion, which exist betwia'U jiurts of tlie liumaii 
body that move or rub upon each other, as between bonea and 
1«-mlons. TJieir di.scovery is attributed to Bellini, and the first 
description of tliem to Douglas [Anatomy, E. ()., Nat. Hist. Div. 
vol. i. col. 19:5j. 

BURSAR, ill Latin lliirsariiis, French Foiirsur, a person 
whose bnsine.ss is conver.sant iilioiiL u pvpaa, which, in modi¬ 
fied forms, has pa.s.sed from the, Greek, tlirongh the Jjatin, into 
the ])rincipal V!uru]iean languages ; and wliich, signifying jtri- 
marily the hide er the skin stripped oil an animal, acquired 
se.eomlarily the meaning of a ]>m.-:e, oi- bag made of lude or 
leat.lie.r for the ])urpose of bolding money. lli*nce it came to be 
used, generally, a.s a j'hiee for money ; and jiarticularlj’, as in 
the Frimch Jioarst, as an exchange, or ])lac.e for commercial 
transactions, lu monastic language, the bursar xvasthe trea.surer 
of a convent; and in the. universities it sigiiitied either the trea¬ 
surer of a e.ollege, or the studont who, on account of superior 
]iarl,s, ]m)iaise, or favour, or bi'canse of inferior fortune, had his 
exjienses mit.igate<l or entirely defrayed by a iialrori or benefactor. 
A di.stinction [irevailcd in the Frenchnniveisities, where.(/mndc's 
hoi(7’srs were tlie payments allowi d to graduates in arts or letters, 
in order to enable them to continue (Jieir stiulies in the superior 
lucullies ; Avhilst prtUrs botirscs were, the smaller endowments 
jirovided for deserving umlergradnates. Tn its variety of purser, 
the Avord was until lately used to designate the jiaymuster of a 
ship in the English navy ; and is still retained in this sense in 
the merchant .servii’.e. 

Ilursarship, in like manner, i.s the othce of a bursar ; and a 
bursary is tlie .subsidiary allowance given as above to certain 
students of a Scottish university, and is analogous to a pension, 
exhihitiou, or scholarship in the. universities of England. 

BUTTER [E. C. vol. ii. col. 464, and Dairy Practice, 
E. G 8.]. 

BUTTER TRADE. The increase in the qp,ant.it^ and value 
of butter imnorted into the United Kingdom dunng the last 
twelve year.s lias been \ ery remarkable :— 


Traporta. Value. 

1859 .... 425,663 cwts. X2,080,143 

1867 .... 1,142,262 „ 5,854,271 

1869 .... ’.,259,089 „ 6,933,210 


coiTCsponiling decrease :— 

Exports. Value. 

1859 . 139,568 cwls. .£713,993 

1867 . 55,414 „ 266,270 

1869 . 51,178 „ 270,080 
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We thus see that our imports of butter, in. 1869, were at least 
twenty-five times as great os our exports. Our imports were, 
liowever, slightly lessened, and our exports slightly increased in 
1870. Tlie average wholesale prices, m 1859, varied frem 71«. 
per cwt. American butter, to lOO#. North German ; and in 
18(i9, from 104s. American to 130s. North German. 

An ingenious butter-purifying machine, invented by Mr. 
Hancock, has recently come into use, not only for dairy farmers 
and butter dealers, but also for private families, schools, hotels, 
and ships. The butter, imiuemed in water, is scjueezcd by 
pressure through numerous small holes ; it comes out in fibres as 
tine as vermicdli ; and gets rid, mjt only of most of its salt, but 
of much of the rankness ; it becomes lighter-coloured, fresher in 
taste, and milder in odour. The serew-pressurc in the machiim 
is easily managed h’y hand. 

BUTTON MAN’UFACyrURE (E. C. vol. ii. cd. 409]. The 
huttoii manufacture of the United Kingdom is still mainly car¬ 
ried on at Birmingham, as it has been ever since the time of 
William Hutton. “Every possihlo kind of metal,” says Mr. 
Timmins, in his account of the Birmingham manufactures, 
“from iron to gold, whether jiure or mixed ; every conceivable 
woven fabric, from canvas up to the tine.st satin and velvet ; 
eveiy natural product, capahle. of being turned, cast, or pr<‘ssed, 
as wood, horn, hoof, pearl, lame, ivory, jet, nuts, &c. ; every 
luanufactured material, of whalevi-r the same may he. mside, .as 
caoutchouc, leather, papii r macin', glas.'^, ]M>i-celain, &c.—have 
entered more or less into the niauiifacture of huttons." The use 
of linen Imttons, for shirts and underclothing, has greatly ex¬ 
tended within the last fe,w years ; one Birmingham linn is said 
to use up 1)0,000 yards of linen for the coverings, and 30 tons of 
metal for the rings, aimually. X'egeUible ivory, the name given 
to Congo-nuts, is now mucll in favour ns a. niaterial l\)r huttons 
for working men’s jackets ; KOO tons of such nuts are use<l for 
this puipose annually. Cheap imitations of this material are 
made 01 minoral substances. The original gilt button has 
greatly declined in use; cloth, silk,and tiorentine huttons having 
nearly suiterseded it in ordinaiy Ihiglish w<'ar; while, electro- 
gilding has sui»planled it for ch(>.ap, showy kinds. More artiziins 
are now engaged in the pearl luitton trade at Biriuingham, 
than in that of any oilier kind ; not much machinery Iteing 
()m])loyed, men can si't u]i in the trade as small masters with a 
few pounds cajiital. The material is taken from the. ])early 
intmuor of certain shells; and it is said that a.n much as JOOO 
tons of sucli shells are used annually for t.lie jiurpose. Glass 
huttons for children’s shoes are now made fur Iwojveuce ])er 
gi’oss. The Inittou makers of Binniiigham are estimated at 
about 6009 in number. 

In France, Mf'ssr.s. BapLerosse have a very large, button 
manufactory at Briere ; the chief jiroductis a kind of porcelain 
button, remarkable both for taste and cheapness. Formerly, 
more English huttons Avere sold to I'^rance, than French huttons 
to England : hut noM' the contrary is the j-aso ; liirmiiigliaui is 
cheap, hut France, is c.li(!a]ier for manv kinds, 

BUTYLAMTNE — Tdryhminc, ' C., Il„ N = NBu II., 
[(6H7/J7/aiV]. The normal hutylamine Nli.,[Cl]„(CEtlL)J 
1 .S obtained by decomiiosing normal hutylic cyanate by alc.o- 
holie potash. It is a liiiuid having a i)owerrul ummonlacal 
odour, and is miscible in all prui>ortioiis with Avab.-r .and .alcohol. 
It boils at and forms a crystalline double salt Avith 

phitinic chloride. The corresponding dibiityhiiiiiue NBUjlI 
and tributylamine NBug have also been obtained. Another huty¬ 
lamine, probably the iso])ro])yl butylaminc NlI.lClI.,(CMe 3 ll)J 
has been prepared from isoprojiylic alcohol by converting it into 
the cyanide, and then acting on this by /.inc and hydrochloric 
acid, when it takes np hydrogem and is cou\eri-ed into huty¬ 
lamine :— 



Isopropvlic 

cyaniue. 




j ClI.,(CMe.JT) 

(Nil, 

Jhitylamine. 


(fesiersch, Ann. CJmn. Pharm. cxlviii. 261, and ifci'/s./. Cliem. 
1869, 146 ; Lichen tmd Rossi, Ann. Chem. Pharm. clviii. 172.) 

BUTYLENE—retrT/Zene, (.CJQ [E. G. vol. ii. col. 476]. 

Several hydrocarbons having this composition have been ob¬ 
tained, hut very little is known of their proptities or consti¬ 
tution. Faraday discovered one in oil gas (* Pnil. Trans.’ 1826, 
440), and Kolbo obtained another by the electrolysis of vale¬ 


rianic acid (‘ Ann. Chem. Pharm.’ Ixix. 269). Ainylic alcohol also 
when passed through a red-hot tube yields, amongst numerous 
other products, a gas having the composition O*!!,,, 

Since then De Luynes [Butylic Alcohol, E. C. fe.] has ob¬ 
tained from erythrite a liquiil butylene boiling at 3'^; Butlerow 
another from trimcthyl-carhinol boiling at 7“; Chapman, by 
actiim on brometliylene by zincic ethidu, a liquid boiling at 12^’; 
and the normal biitylic iodide also yields a hutAlene wiien sul)- 
mitted to the action of alcoholic jiotash. (Chapman, Zeita. f. 
Chem. 1867, 127; Liehen, do. 1869, 427; Saylzeff, do. 1870, 
327 ; Liehen and Rossi, Ann. Chem. Pharm. clviii. 160.) 

BUTYLIC ALCOHOL—TdryUc Alcohol, C^H,„0 {(J^}r^0,E0). 
Theory points out lour isomeric alcohols having this rational 
formula, Iavo of Avhich arc primary alcohols, one secondary, and 
one lertiaiy. 

I. The normal jirimary hutylic alcoliol | which 

is called lU’opyl carhinol in the couvenleiit nomenclature pro- 
])osed for the alcohols by Kolhe [Alcohols, E. (k S.], has only 
been recently prepared, and the manner in Avhich this is efiected 
is one of almost universal a])])lication for obtaining the normal 
alcohols. It con.sisls in converting the acid into tlie correspond¬ 
ing aldehyde, and then, by the. action of reducing agents, 
changing this into the alcohol. The first step in this process, 
namely, the pre])jiration of the butyric nldeliyde, is elfeeted by 
distilling a mixture of equal ])arts of juire calcic butyrate and 
c.alcic formate in small portions at a time, Avheii the impure 
jddehyde, is obtained :— 


i CF.tll 
\ COKc 


Votussic 

butyrate. 




\ COKo 
bolassic 
ftirnuilc. 


IgaV” + COK-v 

butyric Potassic 

aldehyde. carbonate. 




+ s{Ko,co,).) 


When purified by rejieuted rectification, normal butyric alde¬ 
hyde is a liquid boiling at 75", and having Die eliamcteristic. 
pmietrating odour of the aldehydes. Jt is soluble in 27 ]>ait3 of 
Avater, and rc'duces sih'cr salts Avhen lieatcal Avith them. I’lio 
next ste]) in the ])rocess is to treat the aqueous solution of the 
aldehyde Avith sodium amalgam, taking care to keep it acid by 
the aildition of dilute sulj)lmri<*. acid. Jt now lakes up a 
molecule, of hydrogen, and becomes converte,d into the. normal 
hutylic alcohol :— 


j CEtH^ 

] coil 

Pulyric 

aldehyde. 


+ 


+ 


11. 




(CEtir, 

) CII,Ho. 

Pilfvlic, 

tilcohoi. 

(;y/./7,77a] 


Tlie imre ah'ohol is a trunspaivnt liquid, very similar to the 
ordiiifuy h-rmcntatioii hutylic alcohol [E. C. vol. ii. col. 474]. 
Tt boils howevi-r at. 116°, and Avhen oxicTized by suljihiiric acid 
and acid ]»otas.dc {•liimnale, it yields butyric aldehyde and or¬ 
dinary butyric acid. Normal hufylir- chloride | 

prepared by the action of hydrochloric aciil on the alcohol, is an 

• i CEtTI 

ethereal li<jni<l, boiling at 77'’'6. Hutylic. bromide | U* 

{C^Ef,Jir) boils at 100°'4, and the. iodide | at 

129"'6. They both closely resenihlc the. chloride. The acetate 
Cyi.A = I CO (.0,11,0,C,}I,0,) is a 

liquid boiling at 125°-1, and having a pleasant fruity odour. 
Its S. G. at 20^ is ‘8871. Jintylic cyanuk | 

{Cf.U^,C^N) is obtained by heating tlie hutylic cliloride, bromide, 
or iodide Avitli excess of potassic cyanide and alc-obol to 100" in 
a sealed tube. When the reaction is conii)lete, the licpiid pro¬ 
duct is suhinittcd to fractional distillation. The ])ortion boiling 
at 140"*4 is pure hutylic cyanide. It has a S. 0. of •8104 at 0°. 
The normal hutylic alcohol has also been obtained bjr acting on 
a mixtiu'e of butyric acid and butyric chloride with sodium 
amalgam. (Lichen and Rossi, Ann. Chem. Pltarm. clviii. 137 ; 
Saytzeff, do., clii. 127.) 

II, The hutylic alcohol obtained as a product of fermentation 
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(E. C. vol. ii. col. 474] was long snpiiosed to be the normal 
alcolwl, until Plrlennieyer (‘Ann. Chem. Pharni. Siij).’ v. 337) 

showed that it yielded isobutyric acid | by oxidation, 

and not butyric acid | Its boiling point, 

109°, is moreover anoniahms. It is therefore a juimary alcohol, 
having the constitution | is called 

iwpropyl cnrhinol in Kolbe’s nonionclature. 

III. The secondary hutylic alcolud (m>hu(yl alcohol, hnhjhm 

hydrate) is ethyhnethyl carhinol | ((^JfJlJfO), and 

was first obtained by l)e Lnynes. My Jicfing on erythriO' will) 
liydriodic aciil, isobnlylic iodido | i'^ 

jn’oduced, a coloui’less ]ii|uid, boiling at llH*. Wlien this is 
treated with argentic acetate, it is lonvioted into isobnlylic 
acetate, an aromatic liguid l)oiling at 113’, and Ibis, by the 
action of ab'.oholic jujUisIi, is de( onij)(.)-^i*d, yielding ethylniethyl 
carbinol. It is a colourless litpiid, having a ]iowerrnl odour and 
burning taste. It boils at 99", and is soluble to some extent in 
water. On heating it to iir>(> it is in gicat ])art di‘fom]H)sed into 
butylene and water. It is identical wiili the elhylinetbyl carbiintl 
obtained by the action of ]iydriodi(‘. acid on ethyl eblorether :— 


CMeEtCl 

0 

CMcTT, 


+4111^ |cKuii+ 


Ktliyl ITyilvioiUc Isohulvlic KthUic 

cldorctlier. aciil. iodide. iodide. 


(De Imyiie.fl, yl7i/i, t'hnn. I'liaria. c.x.wii. i271, .‘* 0 . 0 ; Lieben, 
Ann. (lieiti. riama. cxlj. IJlJd ; el. 87 ; Zdts. f. C/inn. 18(59, 

IV. Tl(e fourth isoimuic alc.oliol of the rormnla 

{GJIJlJTO) i.s iriiiietJu/l c trhinal | H niixlure of 

zincic nmlhidc and acetylic cliloibh* be niach* and immediately 
tmated with water, acetone is obtained ; but if the mixture b<‘ 
gently warmed and allow(!d to stand for some lime, colourless 
crystals of a compound, consisting (»r one molecule of aeelylic 
chloride and two inolecides of '/.ineic, metbide, make their a])- 
poarance. On the addition of water tiny s]dit n]> in the Ibl- 
h)\ving manner 


composition of amylic alcohol by heat, or from erythrite [Butylic 
Atxjohol, § III., E. C. S. col. 399 j, combines with bromine, 
forming hutylenic hromide, an oily lupiid, boiling at 168°. On 
distilling this with argentic acetate, hutylenic acetate is obtained, 
a colourless inoiloroiis liquid, boiling at 200 °. It is readily 
decompo.sed by alkalis, yiehling an acetate and butylic glycol. 

Butylic glycol is a diatomic alcohol, homologous with ordinary 
g1yc«d! It i.s a C(diairless, vi.scid, inodorous liquid, liaving a 
mild aromatic taste, and dissolves in all jiroportions in water, 
filcdliol, and elluT. Jt boils at 183°—184°, and is converted 
into butylic iodide by the action of liydriodic acid. (Wurtz, 
Jnlire.dierirhf, 18.^)9, 41)8, and J8(>1, ( 166 .) 

151TTVL1C ]lVL)iliDE--7V0y/c hydride, 

This cnmjionnd lias been obtained by fractional di.stillatiou 
from American ])i'lro1eum oil, in the portion boiling between 
O’and -I ’. (K. lionahls, dlieiii. Sf>r. .fear. [2] iii, 04; Peloil/.e 

.and (..‘aliours, Ann. Ghcm. J’harni. ex.vvii. 190 and cxxi.x. 87.) 

BUTVllK.^ AVU)—7<:i},firrlic acid, = | caTf!,* 

[E, (\ A'o], ii, cnl.47.")|, obtained by the fennenta- 
tion ot .sugar, lias lu-eii i>i'uvi‘(l to be, tlie normal butyric acid, 
and to liave the constitution here, assigned to it, it has been 
.syntbelieally pri'jiared from aciitic acid by ac.ting on a nii.xtiire 
of etbylic acetate and etliylie iodide with sodium. Among.st 
tlie producl.s of the, reaction is a liquid boiling at 119°, and 

b.iving the compo.siliun | CGEtO 

This eominmnd, el hylic ethacetate, when decomposed by 

boiling with alcoholic jtolash gives ])olas.sic butyrate. Normal 

erolonicacid,(’.,llfO,,r-. j tlie acid 

in the acryli<- .series corresponding to butyric acid ; and xvben it 
is submitted to till- action of reducing agents, such as zinc and 
suljihmic aciil, or sodium aiuidgam, it takes iiji a moh'eule of 
liydrogen and become.-i converted into butyric acid ;— 


iCiV.,ii,)"ir 

]C(.)iio 

11 ., 

j C((\Jh)H, 

( COHo 

(tiDliiiiii' ufiil. 


butyric acid. 

^y/(v ,(;//.,(^3 4 - 

211 

Il(f,(\J1jO^.'j 

(Fi-ankland and Dniqia, 
Chein. Phann. cxxxv. 217 : 

.lahri'dtrrlrhl, 
Bulk, Ann. 

ISd.'!, 3o7, and An'ii, 
Cheni. riiarni. cxxxix. 


S Oil, 

j COCl 


Acctylic 

chlnride. 


i CH, 

( CMe.,lTo 


Ti’imcttiyl 

railiiiiel. 


4- 2 Zn.Me, + 401 h, 

Zillcic. 

liu'tliide. 


+ 2C1I, -f 2 Znll.q -f JK'l. 

Melliyllc. 

liyilricle. 


(tJjI/XJd -j- 4{/n,aj/.,) 4 . HJIO 

GJT,,0,110 4 - 4 - 4{Zn(/,lI0) 4 - i/67.) 


This alcohol, triinetliyl carbinol, is a colourless liquid, which 
solidifies at a low tenqierature and boils .at 82° It is not 
miscible, Avitli water. My jiassing liydriodic acid into the id- 

coliol tlic iodide | formed; it boils at 99’. 

When the alcoliol is submitted to the action of oxidizing agents 
it yields acetic and projiionic acids. Triinetliyl earbinol has 
also been obtained from the fermentation butylic alcohol, iso¬ 
propyl carbinol, by first converting it into the coiTe.spouding 
iodide, and then decompo.sing this by alcoholic ])ota,sb. A 
butylene gas, ( 6 ‘„/yj, is thus obtained, wliicli, 'vvlien ])a.ssed 
into concentrated siilpliuric acid, is uli-sorbed, and 011 caiv- 
liilly diluting it and distilling, trimetbyl carliinol comes over. 
(Butlerow, Bull. Soc. Chem. LSGG, 117*; Ann. Cheni. rharni. 
cxliv. 19.) 

BUTYLIC GLYCOL — Te.tryhc yhjeed, Untylrnie. alcohol, 
C^HjoOg Butylene ga.s, obtaimal either by tlie de- 


(>2.) fTsoiu-TYiiu' Ai'iii, E. G. S. I 

lUlTVMlU AM)l-:ilVl)E—yV/r?///c aldehyde, CJ^O = 

I coir*"* [Mi 'n I,II’ Ai.coiior., §1., E. (.'.S. eol.398.J 

(OKI II., 

ISUTVIIVI,. ('.Tl„().- ]gj! limy bo con- 

f 

sidered as the negative radieal of butyric acid. It is ubLuined 
by tile action of sodium amalgam on butyric, chloride :— 



( 

; CEtii., 



(cEtir., 

^ iCooi 

11 

4- 

Ico 

ICO 

CEllla 

4- 

2NaCl. 

Itulyrir. 

Kiulluiu. 

JJiityryl. 


Sodic 

cldnrule. 



chloride. 

(2CJ1jO.„Cl 

4 - 2:\a ^ ( 


4- 

2NaCl.'j 


ll is a yellowisb-coloure.d liquid, having an unpleasant fruity 
oilonr. It is insohible, iu water, and boils hetween 246° 
and 290'’. 

BYZANTINE ART. 'I'lie subject of Byzantine art, in 
relation to areliitecture, is discussed under Byzantine Archi- 
TEOTrup; [E. 0. vol. ii. col. 480 84] ; it.s character in pictorial 

.art, under Baintino [ E. C. vol, vi. col. 2t)Oj ; its inlluence on 
the Italian .sclmols in the sketches of the re.spective schools iu 
the, same article, and on < lerinan art at col. 21 (). The subject is 
further treated under Mintatuuk [E. C. vol. v. col. CC7J, and 
Morak' [E. (.k vol. V. col. 789J. 




401 


CABBAGE. 


CABINET. 


402 


0 


^ABBAGE [E, C. vol. ii, col. 486]. Brassica okracea de- 
O prma and Brasdca oleracca gpJierica aWa, flat and round- 
headed cattle and Dutch cahhagca. In (liHerent diKlriuts tlie 
plant is knovm by different provincial names, but it is now 
most genemlly designated in agricultural works “Drumhead- 
cabbage.” Owing to the facility with which new varieties 
can be obtained by hybridization, every seed-grower of any 
note has his own favourite kinds, Jlobiiisoids champion 
Drumhead may be quoted as one of the largest and l)cst 
examples, individual specimens in favourahle sea-sons, as in 
1869, weighing upwards of 60 lha. Dwarf and medium-sized 
voiieties are also grown. 

Considerable art is necessary to groAV j)lants for hearting, 
and for seed of the best (jualit.y. 'J'horuugh drainage, steam 
culture, and the ust* of artilicial manures have conduced to 
much improvement of late in both tluisci respects. In its natu¬ 
ral state the cabbage is found growing wild oii our scia-slionss: 
cultivation has made it what it is. If neglected, it is liable te de¬ 
generate and return less or imm; to its oj iginal; consexpicntly none 
hut plants showing the standard tyi»e of imjjrovement sliould he 
selected for growing seed. On the other hand, however line the 
seed may be, if sown in land improperly ])r(;pared for it, and if 
tlie young plants afterwards an; neglected, dcj^eneracy takes 
])lacc\ so that plants “do not lieart well,” using tlie language of 
the farmer. In short, the cabbage is a dec]vrooted plant, a 
large consumer of food, and, to grow it successfully, tlie land 
must be thoroughly cleaned, cnltivuti.'d, and manured in 
autuimi, and the crop closely attended to during every stage 
of its growth. 

A deep, ricli, loamy soil is best for growing cabbage.s; but 
heavy crops are grown on comparatively light land. The 
largo Dnimlieads are iireferred fur the former—about .WOO 
])lant8 to tlie acre ; and tlu* smaller varieties for the latter— 
about 10,000 plants to the acre. Whatever the soil may lie, it 
should get a tnorougli autumn or spring fallow. 

Some sow the seed in a seed-bed, i>rick out the seedlings into 
a nursery, so as to root the young plants widl, i>rior to jilant- 
ing out in the field. Others drill in the seed in the field, as in 
sowing turnips, and thin out the plants in the rows to the. proper 
distances between : under steam culture, the latter practice is 
on the^ increase. \Vlien grown for suiimicr and autumn con¬ 
sumption, the seed is sown in August of the preceding year, the 
young plants being removed from the nursery to the iicld as early 
in spring as the weather will permit. The raising of cabbage 
plants for transplanting has become a special branch of industiy, 
so that most seedsmen now supply farmers at so much per lOOU 
or per acre. When grown for consumption during winter and 
spmig, the seed is sown as early the prior spring as the weather 
will permit. Frequent horse and hand hoeing is favourable, 
and the eartli should be kept clo.se up to the plants. Neat 
cattle and sheep do well on cabbages, when given along with 
hay, chaff, and ground corn. The crop is sjiecially grown for 
milch cows ; hence in some districts it is teniicd “cow-cabbage.” 

It is also purposely grown for ewes and lambs, Tlie giwth of 
this crop 18 on the increase. 

The leaves and roots of cabbage are subject to the attacks of 
insects. Those that feed upon the leaviis aiii generally termed by 
farmers catemllars; those that attack the root, weevil; but the 
two c^ses of insects ore of a very diversified character. 

This branch of natural history in connection with agriculture 
is, however, far from exhausted. Farmers themselves, including 
seedsmen, who have been taught or are familiar with natural his- 
to^, and have a taste for it, iirofessors of agriculture who teach, 
and others,ore at the present time investigating the subject; whilst 
the use of artificial manures, with improved tillage*, is enabling 
farmers generally to reduce the lianii hiihei'to experienced. The 
ravages of these “pesU of the farm” are not confined to cabbage, 
but extend to aU cultivated crops, including the wlnde of the 
brassica family—beet, carrot, parsnip, and onion ; jailse crops, 
as peas, beans, and clover; white corn crops and grasses. Thus 
what is “club” in cabbage is “anbury,” or “finger-and-toe,” in 
turnips. The small weevil (in both cases a ^ecies of Ourculw) 
deposits its ova in the root of the plant. The larva, grub, or 
maggot tlius produced eats its way through the root, and fimdly 
becomes a perfect insect or weevil outside in the ground. The 
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bleeding wound in the root of the cabbage, from ivhich the 
curculio maggot escapes, is attacked by an maect of a different 
tribe, which deposits its ova there, and with the growth of the 

3 »t or maggots the rotting of the piot begins, the strong, 
ar, pungent smell of which is familiar to most fanners and 
gardeners. The root of the cabbage is tlius attacked by two or 
more species of weevils—how many has not been satisfactorily 
determined. And this conclusion applies to the insects that 
attack Hie roots of the other crops mentioned above. 

The best means to obviate the ravages of these creatures 
is a.s yet a question of exjieriment. Wh(‘.n the cabbage l)ut- 
terfly appears in the field a sprinkling of salt water sullicii'ntly 
strong to kill caterpillars in the early stage of life, without 
injuring the cabbage, is the best preventive Icnowii. In the 
garden or small liidd of the cottage farmer the suit ivater is 
a]>pli»*d with the. wateriug-paii; but on large farms the water- 
cart, with a hiforked jierlorated luise, may be used. If the 
water-cart moves at liulf the sjieed or velocity of a team in 
]iloiighiiig, a boy leading the liorse, with a man guiding, the 
perforated hose w'ill do an acre of cabbage in an hour, making 
no allowance for filling the w'liter-cart and mixing the salt- 
conditions Avhich will dejieiid njton the distance of the water, &c., 
from the field. The old jdau of preventing ravages to the 
roots was a long distance between the succession of cabbage 
cro])a, or rather brassica crops; but now tliat root crops have 
hec-ome essential to successful practice, and that all root and 
pulse (Tons an; infested, tlie old pRictico is no longer considered 
a safe rule. On the contrary, tlioso farmers and seed-growers 
who arc the most successful groivcrs conclude that if the land is 
iu the highest state of fertility for the growth of cabbage, the 
mvages of the mirmlin will luovc harmless, granting Hint weevil 
is present in the lielil. In other words, the juice of the root of 
the cabbage is abnormal to the dietetic retjuirements of Hie insect 
ill its early stage of life ; and when it emerges from the earth, 
the soil is in sui-h a eonditioii that the grub (lies before, it finds a 
safe resting-place during its pupa state. Now’, although chemical 
analysis of the root has not yet, shown what elements are 
abnormal t() the liealth of the insect when in the interior of 
the root, it is otherwise with the soil and the supply of normal 
food required; for the iMibbage is a largo consumer of the. salts 
of ammonify potash, soda, an (I lime ; and when these are presinit 
in the soil in sullicient supply, and in an available form, club 
in cabbage is rarely expcri(*nce.d. 

CABINET, the name of several dilferent things, as a retired 
.pjwtinent attached to a building, or a place in which are de- 
piisited or arranged works of art, or in which receptions an; 
given by the uiuiiarch to his niinisters and courtiers; hence 
applied to thi; secret councils of ministers,, which originally took 
luace in the presence of the sovereign. Such councils in England 
.superseded the Privy Council, and were introduced from France, 
or Italy as more consonant to the despotic governments of 
those countries by Charles I., or even .Jaines I,, as they arc. 
mentioned by Bacon. They consisted originally of Privy Coun- 
cillors; but, as the institution i)rogrcsse(l, other jiersons were ad¬ 
mitted. The Cabinet hence applies to the ministry, or such 
ministers as have access to Cabinet Councils ; and the right of 
being jiresunt is limited to the Prime Minister or First Lord of 
the Treasury, Hie Chancellor of the Exchequer, the 'Lord Chan¬ 
cellor, the Secretaries of State, and such other officers of state ns 
are selected by the minister or the rest of the Cabinet. Privy 
Councillors arc also sometimes admitted, although not holding 
office, and in some iu8tance.s, as at the death of Anne, have forced 
themselves into its deliberations. No written records are kejit 
of its proceedings, and the Cabinet Council is nothing more than 
a verbal consultation. In an extended sense, the word Cabinet 
is the governing body of ministers of any country. 

The term cabinet is used also in the sense of collections, such 
os are kept in such room.s, or else in small boxes or presses, 

08 cabinets of pictures, nutuinl history, minerals, coins, &c. 

It is also applied to the pictures of sniall size, suitable for such 
a room, and hence called cabinet picture.^. Cabinet also means 
a small chest or box, with trays or drawers and doors, used 
for the preservation of smaller objects of natural history, such 
os shells, insects, minerals, fossils, or coins, medals, and other 
small specimens of articles of taste or vertu. Buch cabinets 
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much in size and shape, but those with tra;^ for insects 
require to have the bottoms of the trays lined with cork and 
paper, with narrow, shallow troughs at the side, for holding 
camphor or other substances requisite for the better preservation 
of the specimens. The insects, stuck through with pins, 
are fixed neat ly in rows, accompanied by labels describing their 
species and genera. A very convenient size of tray is 18 in. 
by 20 in. wide and 2 in. deep, covered above by glass, to 
pnji ent dust or other injury to the insects, and these can he 
placed cither in single or double rows in cube boxes of about 22 
in. high. Those for coins are of different sizes and arrange¬ 
ments, blit the most convenient is a small cube of 1 foot square, 
with drawers of lOg in, broad, and lit in. long, and A in. <lecp, 

E iiTced with circular holes about grds through the deptii. These 
olcs are of sizes according to tlie coins to be therein arnanged. 
Pieces of dark cloth are usually laid in the holes, to prevent 
the friction of the coins, soinetinies accompanied by labels de¬ 
scriptive of them, or laid in adjacent holes. The drawers run in 
grooves, and fit closely to one another. The arrangement of 
insect, shell, and egg cabinets is by genera and sjiecies ; those of 
minerals according to the prevalent systems of iiiinenilogy at tlic 
time. Coins arc generally arrange-d geographically for cities, 
with a subarrangcnient of chronological order for kings. The 
coins of Rome, which may be considered one state, are, however, 
generally arranged clironologically, according to tin; dat(.‘s of the 
coins ; those struck in the provinces, aft(!r Uallieims, being in¬ 
cluded in the chronological and historical series of Rome. The 
coins of modem Europe are arranged geognqihically ; medals 
and medallions are arranged separately and chronologically, but 
differing very much in size. It is more oouvenieiit to place them 
in square blocks in which is the circular hole of the reqnii’cd 
size, and arrange the blocks in shallow trays. But great difference 
prevails in the arrangements and fittings of different cabinets, 
according to the taste and ideas of collectors, (labinets are 
generally made of well-seasoned mahogany, which is found to be 
jireferable to other woods from its not shrinking, its durability, 
and its freedom from exudation, whicli would injure or oxidise 
the coins. 

CABLE, CAPACITY OF, a term applied to the submarine 
cable, indicative of its property of accumulating electricity after 
the nnmner of a Leyden jar, and producing that “ inductive em- 
ban’ossment” which leads to llie slow delivery of the signal by 
the cahle. [Tki-kgrapii, Electhic, K. 0. and E. C. S.] 

CABLE, SUBMARINE [TELEOiurn, Electric, E. C. SJ. 
CABOSSED or CABOClIED (from the Fr. cahoche, the 
head). In heraldry, when the head of an animal is borne with 
the face lull {affrontee), and no jiart of the neck is shown, it is 
said to be oabossed. 

CACAO. [Cocoa, K. C. Nat. Hist. Div. vol, ii. col. b.*!]. 
CACHEXIA, CACHEXY, a bad Imbit or unhealthy con¬ 
dition of body. 

CACHOU AROMATISl'l, a lozenge, or silvered jnll, used 
to correct the odour of the breath in smokers and others. It was 
first made of catechu, sugar, and aromatics. One fonniila con¬ 
sists of two pints of yum cafechu, one part of orris powder, and 
five parts of sugar, with a ft;w drops oi nerola or of oil of clove.s, 
made into a paste with mucilage, and divided into small 
lozenges. 

CACOiSTHES, a bad habit. The term is applied to per¬ 
sons M'^ho have some strong propensity, as to talkin'' or writiim 
(C. loquendi and C. scribeiidi). It has also heeii used hy niedictd 
writers in nearly the same sense as Cachexia. 

CADENCY, in Heraldry (from cudo, to sink down, to fall), 
the distinguishing of the different individuals or branciies of a 
family who, in right of common rlesceiit, arc entitled to bear the 
same arms. “Marks of Cadency” arc those additions or modifi¬ 
cations by which the hearings of the younger members or 
branches of a family arc distinguished from those of the head 
of tho house, and from each otlier. Cadency must not be 
confounded with Difference. “Marks of Difference” are re¬ 
tained permanently, whilst marks of cadency are borne only as a 
temporaiy distinction. The history of cadency in English 
blazonry is a very curious one, but too special to go into 
here. In royal houses cadency is adhered to with great 
strictness; the arms of the sovereign cannot be borne by the 
nearest blood relative without marks of cadency. Those home 
by the family of her Majesty the Queen will servo to illustrate 
the iisaee: — 

H.11.1I. the Prince of Wales bears upon the royal arms of 
England a label of three points argent: this label has been 
borne by the Princes of Wales since the reign of Edward IJI, 


The younger sons and all the daughters of the Queen also 
difference me royal anns with labels of three points a^ent, but 
instead of being borne without charge, os by the rriiice of 
Wales, the label of each is charged with its own marks of 
cadency. Thus the label of the Duke of Edinburgh has on the 
first and third points an anchor azure, on the central point a 
cross gules; that of Prince Arthur a cross gules, between two 
flciir-de-lys azure; Prince Leopold, a cross between two hearts, 
all gule.s; the Princesg Royal, a rose between two crosses, all 
gules; Princess Alice, a rose gules, between two ermine spots ; 
Princess Helena, a cro.ss between two roses, all gules ; Priiicesa 
Louise, a rose betwi'cn two cantons, all gules; Princess Beatrice, 
a heart between two ro.scs, all gules. (For a full elucidation of 
the subject, st'o BoutuH’s ileraddrif, chaps, xv. and xvi.) 

CADET, a French word which has become naturalised in 
nearly every European language, and frequently in this identical 
form, was primarily used to denote the younger sons, and, in its 
feminine form of cadette, the younger daughters, of ancient 
families. It was once, if not originally, written capdet, the 
etymology of which, according to Ducange and others, is to be 
traced to the barbarous Latin capitetuiny a diminutive of caput, 
atnl signifying petit chef, or little chief, used in contradistinction 
to the iiea<ls of a hoiist*, who, by corruption from capita donms, 
were called capman. By an easy transition the term hranche 
cadc.tte came to be applied to a family of which the founder was 
a cadet, or younger son ; and the signification of the word was 
extended to express the comparative youth of two or more 

S ersona who were not related to each other. It is also used as a 
esignaiion ex])resbiv(! of patronage, familiarity, or disparage¬ 
ment. Tlic natural clinamcn of well-born younger sons was to 
the army, in wliicb tliu word caJrt was ai>p)iud to a person who 
sen'ed, with or without i)ay, in the expectation of a commission 
after the ac([uiremeiit of competent militaiy experience ; and 
wliosc circuiustance.s, as compared with the permanently com¬ 
missioned officer, were analogous to those in which he stood 
domestically to his elder or eldest brother. At different times, 
and ill different services, the extent to which cadets liave been 
employed, and the manner of employing them, has I'aried con¬ 
siderably ; sometimes they have been attached by twos and 
threes to a regiment, and sometimes have been formed into 
homogeneous companies. As applied to pupils in the art of 
war, the term cadet has eitlicr ueen assigned to young men 
acquiring a practical knowledge in the field, or to those who 
were students in a military school or academy. In our own 
anny the term is at ])resent used in the latter sense exclusively; 
whilst the naval cadet, cadet de mer, is frequently sent to pass his 
probation, or a part of it, in the actual experience of the service 
111 which lie expects his jn’ornotion. 

CA5CITAS, an old term for blindness. 

C/ECUM. Tins word, which is derived from cwctu, blind, is 
applied to a sort of pouch, or cid dc sac, which is intennediate 
between the large and the small intestines. It is commonly 
considered a.s the first of the large intestines, of which there are 
three—the caicum, colon, and rectmn. [INTESTINES, E. C. Nat. 
Hist. Div. vol. iii. col. 206.] 

C. 1 ELATUIIA. Among the Romans ornamental metal work, 
as distinguished from sculpture, was termed Catlatma, the equi¬ 
valent, or nciuly so, of the Greek Top€UTtKi It included what is 
now termed repoussd {i. e. gold, silver, or bronze work, in which 
the desimi is liaiiimered up from the back with punches, and 
iftorwams gone over with engraving tools), chasing, damascen¬ 
ing, and enamelling, and, indeed, all kinds of metal work of an 
artistic diameter. 

CAESAREAN OPERATION ; CAESAREAN SECTION, an 
operation by wliich the fcctiis is extracted from the womb of the 
mother. It is one of tho earliest operations of surgery ; was re¬ 
sorted to by the Greeks after the death of the mother; by 
the Romans, and by the moderns, in other cases. Ailsculapius, 
Claudius CseHar, Scipio Africanus, Julius Csesar, and tho 
coiLsul Cffiso Fubius are said to have owed their lives to it. 
Tlie origin of the term (kesarean is variously ascribed to Ciesar 
and Caoso. Later traditions have classed our Edward Yl. and 
Robert II. of Scotland among Gmones or Cmaree, as persons thus 
brought into the world have been called. The first of these two 
tra«iitions has been shown to bo unfounded. The operation, as 
orimnally performed, had for its object tho extraction of a Rving 
chfld from the womb of a dead mother; and some considerable 
time elapsed before it was performed on living women with a 
view to extract a living or dead child that could not be brought 
into the world in the usual manner, in consequence of narrow¬ 
ness, deformity, or Other insuperable impediment. It is held by 
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the best modem authorities that this operation ought never to 
be performed if, in saving the child, it risks the mother’s life; 
but that such a measure of success has attended the cmeration as 
justifies its being resorted to in those cases in which all other 
means of relief to the mother are impracticable. The emsarean 
section has now been performed several hundred times; and it 
results from the facts collected by Dr. Churchill (* Thcoiy and 
Practice of I^dwifery,’ 3rd edition, p. 384), that the children 
saved hear to those lost about the proportion of 17 to 7, and the 
women saved to those lost the ratio of about 6 tn 5. Judging by 
the increased success attending the somewhat analogous operation 
for ovarian dropsy in modem times, there is reason to anticipate 
a better average result for the crosarean section in times to come. 

C.®SARES, or CuESONES, the name given to those who 
have been extracted by the caesarean operation. 

CiESIUM. Symm Ca. Atomic weu/ht 133. This element 
was discovered in 1860 by Bunsen and Kii'chofF, in the Diirkheim 
mineral water, and belongs to the same group of metals as 
lithium, sodium, potassium and rubidium. Its compounds so 
closely resemble those of the two latter, tliat they cannot be dis¬ 
tinguished by ordinary means,but when examined with a spectrum 
apparatus two very characteristic blue lines Ca a and Cs may 
bo observed in the neighbourhood of the strontium line Sr 5. 
Hence the name, from Cnisius. sky-blue. It has been found in 
many mineral waters and various minerals, but gtuierally in very 
small quantity, and up to the present time only in company 
with rubidium. The most abundant source is (be lepidolilc of 
Hebron, in Maine, U, S., which contains rather more, than 0‘3 
per ce.nt., but the separation of the ciesium and rnbidium from 
the various other elements which accompany them i.s a tedious 
process founded upon the coiniuirativu insolubility of their 
platinum salts. 

Cmsium itself has not been prepared in the pure state, but by 
electrolysing a solution of cwsic chloride, using mercury ns the 
negative pole, an amalgam of the metal may be easily obtained. 
Several of its salts have been examined, of which the following 
are the most important. Cwsic. carbonate, COOsoa-fmp Im¬ 
perfectly cryatulliiie, soluble in nine parts of u])sulute alcohol at 
10"’; deliquesceiit, and very soluble in water. JJydnc cccsic car¬ 
bonate, OOHoCso, forms prismatic crystals which are permanent 
in the air. Vasic platmic chloride, Cs 30 ].^]’t( !1., is a bright yellow 
crystalline powder, consisting of minute octaiiedrons. It is but 
very slightly soluble in cold water, (.kcsic hydrate, OCsU+aq, 
is deliquescent and exceedingly caustic. It is readily soluble in 
alcohol. Gccsic nitrate, NO.Also, forms liexagoiial jn isins, which 
are isomorphous with rubidic nitrate. It has a cooling sali 
taste, and is soluble in ten times its weight of water at 3°. 
Germ mlphate, SOaCso,,, forms anhydrous ill-defined crj’stals, 
which are veiy soluble, lake potassium, it forms an alum and 
other double salts with metallic sulphates. (Ki rc.holf and Buuseii, 
Pog. Ann. cxiii. 303; O. D. Allen, Phil. Mug, [4J xxv. IHO ; 
Graiideau, Arm, Chem. Phys, [3] Ixvii. 177 ; Bunsen, Ann. Chem. 
Pharm. cxix. Ill, ami Pog. Ann. cxix. (5). 

CAGOTS, a race of degrad('d beings noticed by some, writers 
on idiocy as formei-ly iiibaliitingthu sca-cnasLof France from the 
north to the south. They were found in the solitudes of 
Brittany, where they were knoAvn as cacous, or cagneux ; in the. 
marshy districts of Guienne and Gascony, where they were 
called eahets; in the two Navarres, where they bore the name of 
caffos; and in the mountains and valleys of parts of Switzerland. 
In the eleventh centuiy, they were classed and sold as slaves, 
treated very imudi as the Jews did their lepers, and set apart for 
the most degrading occupations. Early in tlie 18th century, 
these unfortunate persons were restored to their civil rights, a 


robabie that, when they existed in that country in larger num- 
ers, they consisted of idiots and imbeciles brought together by 
the operation of prejudice and exclusiveness, and living a life of 
extreme miseiy. Ramond made a serious attempt to discover 
the origin of these people, but could only offer conjectures. He 
tlicugbt that they might be the remnant of people conquered 
and oppressed by the ancient Gauls, or Saracens escaped from 
the sword of Charles Martel, or lepers banished by society to 
remote and desert spots from which they dared not to escape. 
(Consult Esquirol, I)ea Maladies Mentaks—De I’/diofte-subdi- 
vision Gagots.) 

CAINCETIN. Tliis substance, which has only b^en obtained 
in an imperfectly crystalline state, is a product of the decom¬ 
position of caman fE, C. vol. ii. col, 498], this iatter, 


which is a glucoside, is boiled with acids, it splits up into 
caincetin and sugar thus :— 

+ 3bH, - C„H„0, + 3C,H„0.. 

Caincin. "Water, Caincetin. Sugar. 

+ eno - OJIJ). + 

Cnincetin fonns crystalline conipounda with potasainm and 
barium (Rochleder, Zeits. Chem. 1867, p. 537). 

CAISSON GATES. The employment of caissons for closing 
the entrance to wet or dry docks was first suggested by Sir 
Samuel Bentham. They are now extensively employed instead 
of gates opening on hinges. These caisson gates are sometimes 
constructed of wood, and sometimes of wrought iron, and are 
sometimes ship-shape and sometimes rectangular. In either 
case, the principle of their action i.s the same. They are hollow 
vessels which can be floated across the entrance to be closed 
and there sunk in position. Conversely, they can be floated and 
drawn back into a recess wdien the pas.«?age requires to be opeiu.‘(l 
to admit a ves-sel into the dock. The Keyham caisson may serve 
as an example. I’liis is a rectangular, hollow caisson, of wrought 
iron, 82 feet wide at top, and 68 feet 0 inches at bottom, and of a 
height of 42 feet. The faces by which it rests on the masonry 
are lined with timber. Its interior is divided by horizontal decks 
into three coniparlment.s. TJie bottom compartment is an air 
chamber, of capiicily sutlicieiit to give the necessaiy buoyancy to 
the structure. Tlii.^ chamber displaces 323 tons of water. Above 
the air-cliamber is a tidal chamber, in which the W'ater rises and 
falbs, through self-acting sluices, maintaining the same level as the 
water outside the caisson. The top chamber is a water-ballast 
tank, into which water can bo admitted by a hose to sink the 
caisson, and from which it can be run off when the caisson is to 
be floated. Through the air chambers i>ass four culverts with 
tluices. These sluices arc occasionally opened at low water to 
permit a current of water to flow out of the dock, to clear away 
any deposit of silt which may accumulate in front of the caisson. 
The caisson is drawn in and out of its recess by chains attached 
to capstans. And there are also two guide cables attaclied to 
capstans on tlic oj>posite side of the dock entrance to that on 
which the reces.s for receiving the caisson is formed. To oiien 
the dock entrance the valve in the ballast tank is opened, and 
the water drains off till the caisson floats. It is then drawn back 
into the recess by the bauling gear. This process can be acconi- 
►li.sbed in ten minutes. To close the entrance the caisson is 
laulcMl forwards by the gear opposite the recess until it reache.s 

stop. The ballast tank is then filled by a hose, and the cais¬ 
son sinks into its proper situation on the dock-sill. For eifect- 
ing jvi*iuvs it cun be floated to any required spot. The whole 
weight of this caisson is 290 tons. (Fairbairn, Proc. Inst, of Civil 
Engineers, vol. xiii.) 

GAJL’UTENE. Gajejmt oil [E. C. vol. ii. col. 499], consists 
nuiinly of an oil boiling at 175", whicli is the Itydrate of cajpu- 
lene, 0,oIIi„0 —G,„ll,flHgO When this is digested 

with jdiosphoric aubydridi;, the 'vviitcr is removed and three 
Jiydrocarbons are jwodiiced. CajpiUene, CiqHjo boiling 

between 1(50" fuid 165", isocaJinitene, CjoH,, between 

170° and 178°, and pariu*.ajputeiie, CjoHj, (oLf/sj), between 310° 
and 310". They are all oily liquids, and closely resemble one 
another in their pioperties. 

Gajputeiie combines dii’ectly wdtii two molecules of bromine, 
•rming bromide of cajpuiene, CioUj„Br* {G^U,f„IirX a "white 
crystalline suhstance, which melts at OO"*. It is soluble in ether 
and in boiling alcohol. An oily chloride of cajputene, 
(G^U^^,GQ, has likewise been obtained. Like oil of turpentiiu', 
cajputene combines with hydrochloric and hydriodic acids, form¬ 
ing crystalline coinpuuiuls. The hydrochlorate, CioH,„2HCl 
(C‘_JEfjj,2/ZC7), crystallizes from alcohol in radiating tufts, and 
m^ts at 55". The hydriodate, CmHigHI {C^Ii^^,HI), pos¬ 
sesses a black metallic lustre, and is very stable. 

CALABRASELLA, or Galahreaella, a game at cards, very 
popular in Italy, and lately introduced into England. It is thet 
best curd game for three players, 

Calabrasella is played with a pack of forty cardthe tens, 
nines, and eights being discarded from a complete a k. Tha 
first deal is detenuiued by cutting (see laws), after which the 
player to the right of the dealer cuts the mck. The dealer 
^v|ng reimited the cut packets, distributes the cards by two at 
a time to each player, commencing with the one to his left, and 
finishing with himself. He thus gives twelve cards to each 
ployer, leaving four undealt (called the stoclj;), which are placed 
face downw^ ou the table apart from the hoods. 

D O 9 



407 


CALABRASELLA. 


TJio deal Leiiig completed, each player in turn looks at his 
ha?Jd, and declares whether he will p/oy or mw. The first option 
of declaring to play is with the j^dayer to tlie left of the dealer. 
If ho passes, the player to his left has the option, and lastly the 
dealer. If all three pass the hand is thrown up and the deal goes 
to the next player, i.c., to the one on the dealer’s left. 

If the first player declares to play, the other two become allies 
and j)lay against Jiim ; if the firat passes, the second playcir then 
has the ojfdion, and similarly if he declares to play, the other 
two become allies, and so on. In reckoning the points at the end 
of the hand, the points made by the single ])layer nni subtracted 
from those made by the allies (or vice verst'^), and the diflereiice b<*- 
tween the respective scores is the number won or lost. Thus, if 
the single player has twenty points, and the allie.s fifteen, the 
former wins five points from each of the allies. If the single 
player has fifteen points, and the allies twenty, the. single player 
loses live points to each of the allies. 

The cards rank thus : thrcMj (higliesl), two, ace, king, queen, 
knave, seven, six, five, four (lowest). There are no trumps. The 
mode of procedure when a ])layer declares to play is as follow.^ : 
—The single player may strengthen his hand (1) By asking lorn 
three. The adversary holding the card asked for is bound to sur¬ 
render it, receiving a card in exchange from the single player’s 
hand. If the three asked for is in the stock (us will ap|)car from 
its noii-snm*nder), no other canl can he demanded. If the single 
player has all four threes, he may ask for a two. (2) By ex¬ 
changing cards in his hand for those in tln^ stock. The single 
player is bound to exchange one curd, lie discard.s from bis band 
the desired number, and place.s them face downward on the table. 
He then turns up the stock, and selects from it tlie number he 
requires to comjilete the numlier of his cards to twelve. The 
stock when turned up is exposed to all the. ](layers, but the cards 
put out by the single player are not shown. The discarded 
cards, and those (if any) not taki'ii fiuiii the stock, arc called the 
discard. The discanl remains face downward on the lahle 
until the lost trick is played, when the winner of the last trick 
takes it. 

The hand is now played. The eldest hand (nhayer to the 
d(?aler’H left), has the first lead, wlicjiher single player or not. 
Each player plays a card in turn, the rotation of jday being to 
the loft. Tlie three cards thu.s played constitute a trick. The 
highest calabrase.lln card of the siiit led, wins the trick. The 
players are bound to follow suit if able, but if not may play any 
card. A player is not bound to bead the trick. The winner of 
the trick leads to the next, and so on until all the twelve tricks 
arc played out. 

The single player makes a heap of all the. tricks he takes, and 
the allies make a heap of theirs ; each trick is turned dow'n 
when taken. There, is no occasion to keep tin; tricks separated, 
as their value does not depend on their number, but on the cards 
they contain. The wunner of the last trick adds the discanl to 
the heap, and tlie cards being now all jd.aycd out, eacli side 
examines its tricks, to ascertain lu)W many points each has 
made. 

The object of the play is to take tricks whidi c.ontein counting 
cards, or u not able to take the, trick, to avoid jdaying a counting 
card to it, unless it belongs to an ally. The counting cards are 
as under:— 


Each side for each Ace in their tricks counts 3 
„ Three „ 1 

„ 'Jwo „ 1 

„ Eiiig „ 1 

„ Queen „ 1 

,, Enuve ,, I 

In addition to this the winner of the last trick counts 3. 


The total number of jxiints is alw.ays 35 ; but the nmnber 
reckoned is the diifetence betw'cen the scores of either side, as 
already explained. Each hand is a coinjdete game in itself, hut 
it is usual to complete the round, that eacli player may be on an 
equality ; the eldest hand having the advantage. 

It will be observed that the highest cards in play (the threes 
and twos) are not the most valuable in the tncks. The aces 
being the Idghest counting cards, skilful players manoeuvre to 
make their aces in their own tricks, and to entrap those of their 
opponents. The other great feature of the game, is playing to 
win the last trick. It scores three in itself, is generally rich in 
counting cards, and takes the discard, and all points in it It is 
often right to reserve good cards, refusing to win with them in 
hopes of securing the last trick. This is called playing back ; 
but a player who can ensure eighteen points by playing forward, 
ahottla not run rides for the of the last triclt The great 
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secret of calabrasella is to judge when to play forward and when 
back. The game is played with some slight variations in Italy, 
but the above directions are in accordance with the method laid 
down by “Cavendish,” in ‘The Pocket Guido to Calabrasella’ 
(De La Rue and Co.), from which book wo extract, by permis¬ 
sion, the laws of the game. 

Cutting. 1. Tlie players cut for deal; the lowest calabrasella 
card deals. Dealing. 2. Each player deals in turn, the right of 
dealing going to the left. 3. There is no misdeal. If there is 
any irregularity in dealing, on discovery tliere must be a fresh 
deal, even though the band has been jnayed out. Discarding, 
4. The allies have a right to count the discard face downward, 
and if they find it to contain too few canls, they have the option 
of requiring the single player to make up the deficiency from his 
hand, or of throwing up the hand, the (leal passing. If the dis- 
caid is found to conhiin too m.any cards, tlie single player cannot 
win any trick to which he is unable to play. 5. if the single 
])layer asks for a two when he has not all the threes dealt him, 
the adversjiries have the. oi)tion of standing the deal or not. 6. If 
a card is n.ske<l fur and is not surrendered, and it is found that 
tlie card a.sked for is not in the. stock, the single player (not hav¬ 
ing the card asked for in his own hand) may again require its 
FiiiTcnder, and may alter his discard, notwithstanding that he has 
seenthestock. Plagiiuj. 7. Theplayersareboundtofimshtheround 
before leaving. The round is linlsli(?d when tlie deal returns 

tile original d('aler. 8. If the single player exposes a card 
tbere is no penalty. 0. If the single player leads or plays out of 
turn there is no penalty. The card led in error must be taken 
back, and tlie right player must lead. If the second jduyer has 
played to such card, he must also take back his card ; but, if all 
tliree players have played, tlie trick is complete, and the band 
proceeds as though no error bad been committed. 10. If either 
of the allies exposes a card the single player may call it (except 
us provided in Law 0). Tlui call may be repeated at every trick 
until the exposed canl is played. 11. If either of the allies leads 
out of turn, and the error is discovered liefore the trick is com¬ 
plete, the single player may (uill a suit from the right leader (or if 
it is his own le.'ulj'may call a suit the first time he loses the lead); 
or In* may refrain from calling a suit, and treat the caixl led in 
eiTor as an exposed card. If a suit is culled, and the leader has 
none of it, he may play any card lie pleases, and no further 
penalty can be demanded. 12. When the single jdayor leads it 
IS unfair for the third player to play before the second. N.B. No 
penalty is attached to this offence ; the only remedy is to ceasii 
playing with those wlio commit it. 13. If a player df)e8 not 
follow suit wlien able, the opixment may take nine points from 
tlie score of the side offending, and aild them to his own. 14. 
When a trick is complete, it must at once be turned and quitted. 
When ii trick is quitted, no one has a right to see it during the 
play of the hand. 

CALAMUS, or COLUMELLA, the single upright shaft or 
column which supported tlie table of an altar. In the fifth cen¬ 
tury two or four columns, according to local usage, were pre¬ 
ferred ; sometimes a fifth was added to siqiport the relicmes. as 
at St. Martlia’s, Tarascon; St. Agricola’s, Avignon, and^ else¬ 
where. The spaces between the columns served os a hiding- 
place and sanctuary for fugitives. In the f)th century Pope 
Vigilius, being pursued bv the soldiers of Justinian, took sanc¬ 
tuary in St, Eujniemia’s Church by clasping his hands round the 
shafts which supported the altar. 

(2.) The calamus, also termed fistula, siphon, and canna, or reed, 
was used about the 10th century, and perhaps earlier, in the 
Western Church by communicants wdicn partaking of the euclia- 
ristic wine. In all probability it refers symbolically to the 
bitter draught of vinegar, gall, and myrrh offered in a reed to 
the dying Saviour upon the cross, and was employed to avoid 
any accidental spilling of the consecrated wine, as well as to 
indulge the j’epumiance of some persons to drink from a cup 
used by others. Leofric, bishop of Crediton and Exeter (a.I). 
104G—1072), is related tf) have given such an instrument to 
Exeter Cathedral, and William Rufus gave others to Wor¬ 
cester. The custom, however, soon fell into disuse, although it 
was retained in a few places on e^iecial occasions, os at St. 
Denis and Cluuy, when the kin^ of France were cro^vned; and 
at St. Peter’s, Rome, where the Pope still uses a golden calamus 
at communion, when on the occurrence of a grand pontifical he 
celebrates in public with his deacon and sul^dcacon. A silver 
calamus was used by the Cluniac Order, when the ministers of 
the altar on Sundays and festivals celebrated at a prothma, or 
small side altar on the epistle side or right hand. 
CALATRAYA, order of, In a.d, 014 the Moors having 
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overcome Eling Rodrigo, fortified Oreto, in Andalusia, and gave 
it thie name ot Calatrava, remaining in possesion nearly 400 
years, until Alfonso, “the Warrior,” besieged it in 1147, and on 
succeeding in capturing it, gave the place to the Templars to 
maintain themselves there against the power of the Saracens. 
But they had scarcely held the position for eight years, when 
the Moors collected so great a force to recover it that the 
Templars, fearing their own power insufficient, rendered it up 
to Don Saiicho, who had succeeded Alfonso on the throne of 
Castile. The King offered to give the place to any one who was 
willhig to defend it, hut no one Avould venture, until at length 
a Cistercian monk undertook the apparently hopeless task. This 
was Didace Vela8(5[ucz, or as he is sometinies called, Diego 
Velasquez, a memher of the Abbey of Our liUdy of Fitero, in the 
kingdom of Navarre, a liigh-borii native of Burveva in Old 
Castile, who had served as a soldier long l>cfore lie hecanie a 

. monk. At the request of liis.monk and companion, tlic abbot 
Raimond requested the King to give him possession of Calatrava, 
and undertook its defence. The King tliereu])on bestowed tlie 
place upon th(j Cistercian Order in general, and cliiclly upon the 
abbey of Fitero, on the condition he had laid clown. The deed 
of grant is dated in a.d. 1158. Ibiiinond and Velasquez were 
not attacked hy the Moors, hut having been joined by many to 
aid in defending the newly-ac(iiured possession, they pro]>c)sed to 
found a military Order of Calatrava, and, having obtained the 
consent of the King, w’ere favourably received by the Archbishop 
of Toledo, who subscribed largely to the expenses of improving 
the fortifications, and granted various indulgences to those will¬ 
ing to contribute in any W’ay to its suc'.cess. In a short time the 
niiinher of adherents grt;w very large*, arul iliey were enahltid to 
hid defiance to any further attempt oii the part of the infidels to 
seize it. Raimond proceeded to regulate the commencoiiieut of 
the new OkIci*, to which he gave tlie iianie of the place. The 
Ceneral Chapter of Citeaux prescribed the luanner of life to he 
undertaken hy the knights, and prepared a habit convenient for 
those who.se bnsinesss lay more with arms than religion. Tliis 
habit differed somewhat from the (lres.s of the (Jistercian monks, 
and was modified still furtlier by Pope Benedict XIll in | 
1397, who only required them to wear in place of the scapular 
and hood a cross of red cloth, with th(< ends ierminuthig in ' 
a fieur-de-lis. Iluimoiid transferred the wlude estuldiKhment of 
Fitero, excepting only a few old and sick monks, to Calatrava, 
and was joined by upwanls of 20,000 persons, wlio set about 
colonising tbo neighbouring tenitory. He ciied in 1103. The 
knights refused to be any longer subject to an abbot or to have 
any connection with Citeaux, and chose a grand master from 
among themselves, while tlui re.ligious elected an abbot and 
retired to Cirvelos, and ultimately to St. Peter’s, at tlumiel, in 
the bishopric of Osina. 

The knights having now separated entirely from Citeaux, ob¬ 
tained from Pope Alexander III., in 1104, a bull confirming 
their independence, and arranging their manner of life, whicli, 
was chiefly this:—They were to sleep iii their habit, which j 
resembled the Cistercian in colour and material, but differed in ■ 
shape; to keep silence in their oratory, Tefect<uy, and kitchen ; 
to eat moat throe limes only during the week. Tlie grand master 
alone could give permis.sioii to a knight to enter himself a.s a 
monk in the Cistercian Order, although ,whcii any monastery of 
this order was visited, the knight was received with all the hos¬ 
pitality due to a professed monk. Th(*y were allowed to leceive 
chaplains to administer the sacraments. King Ferdinand, in 
consideration of their assistance in attacking tlie Moors, con- 
feiTed many gifts of land upon the order; and Alfonso, king 
of Aragon, received great help from the knights in his defeat 
of the Moors in Valencia about 1177. In 1193 the Moors of 
Andalusia defeated the combined forces of. Martin, archbishop 
of Toledo, and the knights of Calatrava, and of St. Jame-s (de lu 
Esjiada), and recovered possessiou of Calatrava, ])utting all the 
km^hts found there to death. In 1198 Pope Innocent III. 
confirmed anew the constitutions of the order; and in 1212 
the victory gained by Alfonso over the Moors enabled the 
knights to re-enter into possession of their original foundation. 
After many encounters with the Moors in which they expe- 
nenced varied fortune, on tlie death of Don Garcias Lopez de 
PadUla, the grand master, in 1486, Ferdinand and Isabella 
procured a Bull from Pom Innocent VIII. reserving tlio nomi¬ 
nation, and g^ting^ to Ferdinand the administration of the 

* order during^ lifetime. Pope Adrian VI. annexed the grand 
mastemhip to the throne of Spain, the kings becoming perpetual 
administrators. The members of the order make a vow of 

• lH)verty, pbedience, conjugal chwtity (being allowed to marry j 


once), and of su^ jaiust all opponents the immaculate 

conception of the _ . irgin. The order possesses about 5G 


commanderies, and about 16 priories, of which the most part are 
conventual establishments, the rest simple cures. The principal 
officers are grand master, grand commander, “ claviger,” or key- 
hearer, prior, sacristan or treasurer, and overseer of buildings. 
The ^and mastership was suppressed, and merged into the 
crown of Spain. The office of prior is always held by a reli¬ 
gious chaplain, who uses pontifical vestments when performing 
ecclesiastical functions ; he has also tlie right of confeiTing the 
lesser grades of the Church on the religious clerks of the ortler. 
The habit of ceremony w'orn by tint knights consists in a large 
W'hite cloak, bearing on the left breast a red cross llcurdelisee. 
After 1540, when they obtained permission to many, they 
were required to conform to the three rules mentioned above, 
but in 1652 the new rule resj)ecting the immaculate concep¬ 
tion was made imperative. Tht*, arms of the order are anjunt ; 
a crosslleurdelis6e, yules; in base two entraves, sable. 

(Helyot, Jlistoire lies Orilres Munastiques^ vol. viii. p. 5—26, 
where many histories of the order are noticed.) 

CALCULATING MACHINES [Mathematical Machineb, 
E. C. S.] 

CALEFACTOllV, an apartment alw'ays found in the better 
class of religious houses, and generally adjoining the refectory, 
or diniim-liull and (•,ha})ter-honse. Very often it occurs as ])urt 
•f the .suDstructure of the dormitory. A fireplace, or stove, was 
provided in it, and the hivthien assembled there before the 
dinner was begun ; in the w'iuter they found convenieiiee in its 

the establishments of 
regular canons bleedings, or minutiones, were undergom! in tlii.s 
a])artment. The course and heating fare, usually provided for 
monks, rendered this operation neee.s.sary every three* or four 
montLs, and at the time the patients W'ere excused service in 
the choir, and received indulgences, and relaxations of diet. In 
those phiccs where tlau-e was no Galilee, processions wei’e pre¬ 
liminarily arranged here : among the Benedictines, the precentor 
in charge of a scriptorium dried Ilia vellum skins, prepared 
waxen tablets and ink, and performed other prapamtory niutteis 
connected with the literary part of his duties. Canons regular 
greased their boots hem, and the servants of the sacristan filled 
the censers in readiness for use. Thu calefactory dilfered from 
the parlour, locutoriiini, or speJeekousej inasmuch ns the former 
was used us a withdrawing room, while in the latter the monks 
held intercourse with visitors, tradespeople, and others, on 
business aifairs; this parlour was, in almost all cases, situate 
near the wm-stern side of the cloister, or the abbot’s lodge. At 
Wincliesler, a chamber in the south wing of the transept was 
used for a calefactory, and is still so culled; at Grey Friars, 
Loudon, it was supplieil with fresh w’ater from tlie conduit, and 
furnished with aumbries ; at Thornton, it contains a series of 
stalls. 

(2.) A ball of metal, filled with hot water, for a priest to wann 
hishuiKls at the altar was also called a calefactory, calqmijnits, or 
scntnvi ; sometimes it was made, w’ith four feet, and enriched 
with silver ring.s. (Ducaligc : Walcott.) 

CALENDKIUNG. IE. C. vol. ii., c(ill 509.J Messrs. Thomson 
tauiilny an improved adendering nmchine, comprising five rollers 
or cylinders, for impiirting different kinds and degrees of pressure 
and gloss to cotton and linen goods, liaiii calendering is pro¬ 
duced ly simply passing the cloth through or between tw'o ot the 
rollers. Another effect is ])rodiiced hy passing the cloth over the 
top roller, under a heavy stationary pres.siuv. A third effect is 
due to paasing the cloth both ovei’ and under the second roller, 
BO as to obtain a double pressure. A glazing action results from 
passing the cloth betw^een two rollers, one hollow and the otller 
solid : the hollow roller bt*.iug heated inside by steam or by a 
red-hot bar, and the solid roller being cold. The whole apparatus 
comprises u cast-iron roller at the tup, 29 inches diameter; then 
a roller made of discs of paper or pasteboard compressed together 
with intense force, and turned qmte smooth at the surface ; then 
a small iron rollei-, 11 inches diameter; then aiiotlier paper-disc 
roller, like the upper one, 24 inches diameter; and then another 
29-inch iron cylinder. 

CALENTURES, a term derived from the latiu cako, to be 
hot. The calenture is a fever that attacks seamen when sailing 
into hot climates. It is of the kind known as ardent, and is 
clmiacteriscd hy the early and sudden occurrence of delirium, 
accompanied by illusions of the senses of an agreeable kind. 
The patient imagines that he is in green fields; and when the 
fever attacks in the night, as it often does, he will try to rush 
into the sea, os seamen sufi'ering the exposuies and privations of 
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■Mpwxeiik hftve Yieen known to do. We kecui^ much less of 

now than we did formerly, when it w likely that they 
often mistaken for fevers nred in l^lish prisons, and 
hxiettkhig out soon after the commencement of a voyage, as in 
the run to Madeira. Calentures are spoken of in connection 
with most of our earlier voyages and naval expeditions. Anson^s 
ships, in 1740, are said to have suffered from them, and the 
Centurion lost two men by them j but Sir Francis Drake’s ex¬ 
pedition, in 1585, suffered a loss of 700 men, who, for the most 
port are stated to have died of calentures. The treatment of 
this fever was by bleeding and other lowering remedies, and by 
cooling impliances. 

CAlIBKK, the diameter of the bore of a gun. The term is 
applied to fire-arms of any size or kind, wlietUer cannon, rifle, or 
musket, [Ordnance, li. C. vol. vi. col. 88.J 

CALICO PllINTINC. [E. 0. vol. ii., col. 511.] The prin¬ 
ciples which underlie this beautiful art are gradually beconiirij* 
better known than they were fornn'rly ; partly on account of tin 
increasing tliiniliarity of Englisli mannfactnrers with the experi¬ 
ments rec(mled from time to time by continental cliemiHls; 
and partly from the necessity of stn<hyiiig tin! redation exi.sting 
between tlie fibres of cotton and the ])i’upertieH of new dyes and 
colours, such as the aniline group. 

Mr. O’Neill, wliose ‘Dictionaiy of Calico Printing’ i.s our 
latest distinct volume on the subject, has drawn attention to the 
effects produced on the fibre by the. various processes to -which 
the cotton is subiected; the clianges in dimensions and in 
stren^li, produced by the action of solutions and colours, in 
bleaching and dyeing as well us in calico printing. He hu.« 
mode numerous experiments on these, points, the re.sults of which 
he recorded in a i)aper read before the Mancliester Literary and 
Philosophical Society. He look a piece of ordinary printing 
calico, with 72 threads to the inch, and determined the strengtl 
of the threads before, and after bleaching: adopting a certain 
unit os a standard, he found tliat, in llie grey or nnbhiached 
state, the strengtli was 3140 in the direction of the warp, and 
1714 in that of the weft; -wdiereas the figures were 2920and 
2785 when the material was hh.'ached. It was rendered longer 
and weaker in the warp, narrowcir and stronger in tlm weft, or 
across from selvage to selvag(‘, by bleaching. The same warp 
threads, dyed or printed with madder-purple, gaiueil more in 
strengtn than tliey hud lost by bleaching; the warp-threads 
were nearly as strong after the dyising and nrinting as before, 
but not quite. Mordanted calico sliowed a decided diminution 
of strciiglli ill the mordanted threads, as compared with tbosii 
which had not been so treated. New Orleans cotton wool, 
unspun, possessed a ceiiain strengtli; wlien monUiuted with 
iron, it was w'eaker; when mordanted witli alumina, -weaker 
still. This effect upon the single fibres must nece.s.sarily in¬ 
fluence any woven material made from them. 

The theory of Mordants ha.s received much attention recently. 
To use popular language, a mordant gives “fast colours” in 
cases where the colours would nut otherwise, be fast. To do Ibis, 
it must have, on the one hand, an allinity for the fibres of tlie 
clotli, and on the other, an afliiiity for the dyes and colours. Any 
one mordant has more affinity for some kinds of fibre than for 
others : salts of iron, for instance, more for cotton than for >vool; 
salts of tin, more for wool than for cotton. How much of che¬ 
mical combination, irrespective of mere mechanical mixture, there 
is in all this, may be seen from the fact that mordants not only 
fix the colours, but often change thein. One drug will impart 
different colours to cotton, according to the mordant liiiijiloyed ; 
and a laige proportion of the same mordant will enable the drug 
to print miferent degrees of tint. Madder, for instance, comes 
out pink on cotton with a weak alumina mordant, red -with a 
stronger alumina, lilac with a weak iron mordant, black with a 
stronger solution of iron, and chocolate-colour with a mixture of 
both mordants. Whatev(T be the fibre, the dye or colour dnig, 
and the moiriant, the latter must j)osseKs these two projierties:— 
it must be soluble, in order to penetrate to the neaii of the 
fibres ; and it must be insoluble when once combined with the 
fibres, in order that the textile fabric may not lose its colour by 
washing. This two-fold necessity fiiri)ishe.s another subject for 
study ill connexion with the tlieoiy of mordants. The element 
of time also enters into the inquiry ; that is, the period in the 
processes at which the mordant is api)liod. It may be before 
the dye, as is usual in calico-printing or dyed goods ; or with 
the dye, as in printing in steam and sjjirit colours ; or after the 
dye, inore frci^uently in piece-dyeing than in calico printing. 
The introduction of new colours, such os mauve, magenta, and 
Others of the aniline class, oolls for a new study of luoKtauts, 


seeing that these oolourinff substances have a less affinity for 
calico or muslin than for silk or wool 
The Steam-colour style of 'printing (see the Article above cited) 
is not yet reduced to any definite rules. The steam has no 
other action than that which is due to its heat,^ and to the 
pressure of an atmosphere more or less saturated with moisture ; 
but these conditions are brought into play very diversely. ^ In 
some works it is customary to hang the goods many hours in a 
cool place before steaming; in othei'S, the pieces of cloth are 
steamed directly after being printed ; in some, the steam is used 
veiy much drier than in others; while the best printers en¬ 
deavour to establish something like a general rehition between 
the quality of the dye, the thickening of the mordant, and the 
moisture of the steam. In some establishments the cloth is 
Bteanied for a short time, taken out, aired, and steamed again ; 
whereas, in others, all the steaming is done at one time. Amid 
this diversity of practice, certsun general conditions have 
been asceilamcd, tlie observaiicc! of which is necessary to the 
production of good results. (1.) Tliere must be enough moisture 
in the steam to take all the hardness out of the cloth. (2.) There 
must be a sufficient quantity of steam to keep a good volume 
jiassiiig away, as a nieans of removing the free acid vapours 
Avhicli, if allowed to collect in the chambers, -would injure tlie 
lighter colours in the cloth. (3.) The damper the steam, the 
sooner -will the steaming he effected ; but tbe practical maximum 
is kept in chock by this fact, that when the steam is too damj), 
it sinks too far into the cloth, and injures the bloom of the 
colour. (4.) The more quickly the steaming is done, all otlier 
conditions being attended to, the better. 

The Discbargi! style has received some improvements, by tbe 
researches of Koeclilin, Thomsuii, and other calico-printers. Tt 
is cbiefly adopted with indigo and madder tints. The cloth is 
first <lyt;d all over, then printed in a certain pattern with 
dischargt.-chemiculs, whicli either produce a pattern of some 
other colour, or oiii! purely wliite, as in the Turkey-red ban¬ 
dana handkerchiefs [Bandanas, E. C. vol. i. col. 8201. The 
Kesist style is also being gradually imiiroved by a knowledge of 
the action of dillVrent chemicals; the process being to pnnt a 
pattern in certain chemicals, whicli will enable those parts to 
resist the action of tlie dye subsequently applied to all other 
]>arts of the clotli. It is, in some respects, the reverse of the 
discharge style : in the one, the printers dye the whole piece 
fiisl, and discharge jiortions afterwards; in the other, they 
rc'sist or protect first, and dye all the rest afterwords. 

What proportion tlie printed calicoes and muslins bear to 
those which are dyed without being jn'inted, in the products of 
our cotton-manufacturing districts, cannot be stated with any 
accuracy ; nor do tlie Board of Trade tables supply the informa¬ 
tion in'regard to the exjiorts. These tables, however, tell us 
sulUcieiit to show how large the op(>rations of our print-works 
and dye-works have become. Of cotton piece goods, woven 
with ilyetl yarn, or dyed after being -woven, or printed whether 
dyed or not, the quantities and values exported in the last throe 
years, exhibit the following large figures :— 


Yards. Value. 

1808 . 039,1)02,980 £18,93.3,824 

18(;9 . 947,270,080 19,367,794 

1870 . 964,802,004 19,082,097 


(lALIOO. This term, uliich means darlcnesa, was formerly 
apiilied to such diseases of the eye ns occasion dimness or ob- 
Bciirity of vision. Hence the terms U. j)(dpehranm, when disease 
of the eyelitls is the cause of the dimness ; C, cornece, when the 
disease is in the tough transparent covering of the eye ; 
humorum, when the humours have lost their clearness ; C.pujnllm, 
wlieii there is some obstruction to the pupil; C*. fowtw, when the 
len.s is the seat of cataract. 

CALlVElt, a light and short matchlock musket [Arms, E. C. 
vol. i. col. 543J. 

(JALLUS, the linrd new Bub.stnnco which unites fractured 
hones, or fills up voids in them caused by injury or disease. The 
name has been applied to the chalk stones of gouty subjects. 

CALORESCENCIE, a term introduced by Brofessor Tyndall 
0 indicate the conversion of obscure radiant heat into light. 
Heat,E.C. S.] 

CALOllIE. The French physicists employ this tern to indi¬ 
cate the unit of heat, or the amount required to raise 1 kilo- 
:;ramme of water one degree Centigrade in tcmpciaturo, as from 
y to 1® C. [Heat, Mechanical Equivalent op— Unit op, 
JS 0 S1 

CALORIC ENGINE. [Air Enoinb, E, C. S.]. 
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by mean* of instruments texined [Hba^ 

iv. col 6301 in contradistinction to the thetmometer, which 
measures relative amounts of heat or temp^turee. For further 
ilntflilft respecting calorimetry, see Heat, C« S< 

OALVAEIA, the vault of the cranium, or skull. 

CALVARY, a r^resontation of the Passion and Crucifixion 
of our Lord. In i^man Catholic countries the term is applied 
to every such representation, whether an elaborate construction 
in or adjacent to a diurch, or a road-side baiting-place where is 
a representation of the ISaviour on the cross with a thief on 
either side. One of the most remarkable calvaries is that 
attached to tlie church of St. Jacques at Antwerp. It occupies 
the site of the former burial-ground, and comprises a long, 
rugged passage of rock-work (the via dolorosa^ along which is a 
crowd of life-size statues of angels, apostles, and R.aiiits, wliich 
leads to an elevation whereon is figured the Crucifixion, wliile 
around are groups representing the various incidents of the 
Passion, and in a crypt below, and only visible through a narrow 
opening, is a recumbent ligure of Christ in the sepulchre; the 
devotion of the faithful being further stimulate(i by ghastly 
representations of the sufferiims of Purgatory ciirved in wood 
and strongly coloured. It is held in great veneration by the 
townspeople and the peasantry of the surrounding country, 
Avho llocK to it in Passion week, and oiler at the successive 
stations a prayer allusive to the several sulleriiigs of the Saviour. 
The celebrated church of Calvary at Aix-la-Chapellc is built on 
a mount, the stations heing marked by sculptured scenes of the 
Passion. A t Plougastel, Guimiliaii, and otlier p]ac4*s in Brittany, 
the Calvaries are massive erections in th(! churchyards, on whi<‘.h 
are sculptured the scenes of the Passion in very high relief, sur¬ 
mounted by the Cnicilixion. Most Spanish cities have; their 
Eataciones. or stations, which usually lead to a Calvario, a hill 
with the three crosses on it. That at Seville commences at the 
Oasa de Pilatus, a liouse which is affirmed to be a copy of Pilate’s 
house, as the sepulchre of St. Jaoqiie.s, Antwerp, is said to he a 
copy of the tomb of Joseph of Arimathea. 

CALYBITES or CALYBITAD. a distinguishing name given 
to those early saints who passed their lives in huts, derived from 
the Greek KaXi5/3Tj, a little hut or cabin. St. John the Csilybito 
was thus called, because he lived in a dwelling of this natme; 
his festival is observed on the fifteenth of January by the Greek 
Church. Palladius, in his life of St Chrysostom, says, that these 
men withdrew from all human society, and erected nuts, wliercin 
they supported themselves with what tliey could gather from 
the neighbouring grounds, preferring to live with goats and 
birds rather than abide withvi(;iou8 humanity. 

^ucangc ; Bollaiid, Acta Sanctorum.) 

CAMWOOD, useful in some of the industrial arts, is the 
produce of an African tree. The wood is brought to tin's country 
m the form of short logs, roots, and s])liiiter3. The prevailing 
tint is red or orange at first, but it afterwards changes to 
bro^vnish red. The dust has a kind of pungency, like snuff. 
The grain being firm and close, camwood is much used for 
ornamental turnery. It is the hunlest of red-dye woods. 

CAMALDOLI, OliDEIt OP. Among the monastic roii- 
gregations, the Onler of Camaldoli occu])ii^s a foremost place 
for the austerity of its rules, and sanctity of life of those monks 
who composed it. The ordiw owes its origin to Saint Romuald, 
.son of Sergius, a native of Ravenna, and descended from the 
illustrious ducal family of that city. At first the youth abandoned 
liimself to the vices of the age, but the shock lie experienced by 
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Benedictine Abbey of Monte Cassiuo, where his intended tem¬ 
porary stay ultimately led to his taking the habit of a Benedictine. 
Bt. Romuald hereupon entered into a new life, and distinguished 
himself by his zeal to perform all the religious observances 
required of him, wlion his fellow-monks jirojected his assassina¬ 
tion. In conscience, he w'ithJrew to the abode of the hennit 
Marinus, near Venice, who received him joyfully, and taught 
him to repeat the psalter by heart, as they wandered about in 
soRtude. Shortly after, the two companions retired to a hermit¬ 
age near Cusano, in Catalonia, and were joined by Peter Urseolus, 
Doge of Venice, and his friend, John Qradcuigo ; the former of 
whom, having acquired his dimity by encompassing the de¬ 
struction of nis predecessor, Vitalis Candidianus, hail l)een 
advised by Guarinus, Abbot of St. MichaeVs, at Cusano, to 
renounce nis position, and undertake the penance of a severe 
monastic life. St. Romuald, and his three disciples, passed 
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several years in the most abject penu]% and continual fastings, 
or, at most, lived on an occasional banSful of parched giaiivwe 
saint forbidding them to pass a whole day witnout tamng some 
fqod,^ although lie himself frequenUy did 80. Al^ nearly Inmng 
his life at the hands of the Catalomans, who desired to possess 
the relics of such a saint rather than permit him to leave their 
country, he contrived to get away to Italy, where he found his 
father had become a convert in the monastery of Saint Severus, 
at Ravenna. The severe penances he prescribed for his parent, 
who desired to return to the world, were so groat, that they led 
indirectly to his death. St. Romuald, after remaining some time 
in the monastery of CTasse, constructed for himself a Hmn.11 cell 
in a neighbouring marsh, and from that place removed to Bagno, 
where lie built the monastery of St. Michael. The Emperor 
Otho III. apjiointed him Abbot of Classe, but his severe rules 
were not liked l\y tlie monks of that place, who forced him to 
retire. Many religious establishments in the neighbouring parts 
owed tbeir origin to liis exertions ; among others, those oi St. 
Adalbert, at Pereo, two in Istria, one at Bifolco, at Parenzo, at 
Val di Castro, and at Orviette. The martyrdom of St. Boniface, 
liis disciple, in Russia, a.d. lOOl), produced in him a great long¬ 
ing for a similar end, and lie formed an intention of going to 
Hungary for that object; but after founding tlie monasteries of 
E8ino,and Ascidi, lie was attacked with a sudden and severe 
illness, wliich oliligi*d liiin to return to Orviette, and ultimately 
to Val di Castro. In neither of these i)lace3 did he find ms 
severe discipline carried out. Ho therefore retired to a little 
jdain called Camaldoli, in the Apennines, whicli appeared 
.suitable for the lifi? he wished his disciples to lead, and which 
had been rejected by the abbeys he had hitherto founded. Here 
he founded liis new order in 1012. Tlie origin of the name 
Camaldoli is uncertain, but in a charter granted by the Emperor 
Henry II. it is culled Campus Amahilis. The new habitation 
originally coinpriseil but five cells, separated from each other in 
a rocky clilf, with an oratory dedicated to tlie Saviour, which 
was consecrated by Theodaldus, Bishop of Arezzo, shortly after 
his acce.s.sion in 1022. The rule ho began with was chiefly 
his :--The brethren lived in separate cells, and met at appointed 
lours in the oratory, for united prayer and cluinting ; the re¬ 
cluses never quitted their cells. Continual silence for forty, 
and a lmndred (lay.s at a time, was enjoined ; bread and water 
constituted their cliitif support during the long fasts prescribed : 
at other tunes they might eat herbs on Sundays and Tuesdays. 
Females were not allowed to approach the cells nearer than a 
certain bouiiduiy marked out for the puiqiose. After establishing 
this institution, the saint passed into Btyria, where he remained 
in perpetual silence for seven years, continually fasting; but in 
spite of his severe di.scipline, he always presented a serene aspect, 
and enduring vivacity. At Styria ho was falsely accused of 
various crinie.H, by tiiuse wlio were jealous of Ins fame, and 
suspended from the celebration of the mass, but his excessive 
humility and devotion enabled him to overcome the rancour of 
hi.s enemies, and he was reinstated. Shortly after he retired to 
Bifolco, and finding his end fipproacliiiig, he went to Val di 
Castro, where he construct( h 1 a small cell, with an oratory, 
in whicli to remain awaiting death with fasting and silence. 
He died, us he himself had predicted twenty years before, in 
silence and solilude, being found dead by two religious who 
entered hi.s cell to pray with him. I’eter Damianus ascribes a 
fabidoiis longevity to him, but there is no doubt that he was 
much advanced in life when he died. fcJome place his birth in 
A.I). 1)52, and death in A.I). 1027 ; others, with less proba¬ 
bility, make the.se d.ates 017 and 1037. After his death, the 
hermits of (/ainulduli continued to llourish, and the rule was 
approved by I’ope Alexander II. in 1072, at which time there 
were nine monasteries of the Order. The Prior of Cainal- 
doli was general of the whole Order, and held office for life. 
Rodolphiis, fourth general, governed for twenty-three years, and 
improved the state of the monasteries very much. In 1102, 
he drew u]) the first constitutions, moderating in a slight degree 
the excessive rigour of St. Romuald’s ordinances ; lie also con¬ 
structed the monastery of Foiitebuono, at tlic foot of the Gamal- 
doli HiU, to servo as a hospital, where the sick hermits might 
regain their health. Under liim, many additional monasteries 
were acquired, ns, for instance, St. Saviouris, near Florence, 
and St. Bartholomew’s, at Anghiari, and a second new cod© of 
rules, not quite so severe, was drawn up. Pope Paschalis II. 
confirmed to the Order, at hi.s rcciucst, the irionasteries which 
had been originated during his generalship. Succeeding generals 
modified the statutes of the Order, and the hermits were united 
with the monks of the same Order in the monastery of St. 
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Michael, at Murano, hy command of Pope Leo X., and with 
those of Monte della Corona. This Order is divided into five 
congregations, Camahloli, or the Holy Hermitage ; St. Michael’s, 
Murano; Heriuite of St. Romuald, or Monte della Corona; 
Turin; and France, each having its own general, and differing 
slightly ill its practical interpretation of the statutes. 

Camahloli hud six dependent monasteries, the principal being 
Fontehuono. 8t. Michael’s, at Murano, which was founded in 
1212, embraced monastic life in 1300, together with many of 
its dependent houses. Its chief constituents ^Ye^e Cl.%sse, near 
Kavcimu; St. Matthias, at Murano; St. C'loss, Fonte Avel- 
lano; St. Blaise, Fabriano; and others at Volterra, Bertinoro, 
Rome, and many other ])lncc8, in all thirty-six, with eight 
affiliated establishments. Tlujir principal obH(*rvnnees consisted 
in constant psalmody, fiisting half the year, ('atiiig no me:it 
except when old or sick. Tliis congr«'gation has contained 
mon^ who were illustrious for tin; jiosition they afterwards 
obtained in the Cliurch, numbering many arclibisbops, bisliojis, 
cardinals, and abbots, Iloclolphns addecl to the order .an estab¬ 
lishment for religious women at Muhello, in 1(^86. These w'ore 
a robe and scapular of wliite serge, with a ivuollen girdle of 
the same colour tied over the scapular. 

The hennits of St. Romuald or Monte della Corona were re¬ 
constituted by Paul Justinian, a Camaldolian, whose jniucipal 
aim, after election to an inii)ortanl otlice in ITiK), was to in¬ 
crease the hermitages of the order. L(!o X., in ir)2(), assisted 
his design; and he set out accoin]):iui('d by a small band 
of volunteer (yainaldolhms to find a Te.'sting-phujc sulliciently 
desolate to suit his object. This was found in a e^ivern, resorted 
to by wolves alone, in the ivilds ol' the Apeniniu!.s, and called 
Paseia-Lupo. After many dishearllining atlventnres, he w'cnt to 
Mossacio, and founded two licrmitages at Volubrio in the diocese 
of Ferino, and at Ancona, and ultimately iinilcd Ills hermit¬ 
ages with the original order of Camahloli. In 1540 a second 
imion of these was effiicted under certain conditions, but after 
a few years a separation was inailo until 1G33, when for the 
tliird time they coalesced, Pope Urban VIII., in 1030, cou- 
linning a code of common constitutions, finally severed in 
1667. This congregation jiossessed twenty-eight conveiit.s or 
hermitages in Boine^ Northern Italy, Poland, Austria, ami 
Naples, slightly differing in their observance of the dre8.s and 
rules ot the parent order at Camahloli. 

The congregation of Turin was founded by Father Alexander 
de Leva, wdio died in 1012. That of France, called Our Lady 
of Consolation, owed its origin to Father Boniface Antoine 
do Lyon, (.'laimildolian hi'rmit of Turin, in a.u. 1025). This 
branch consisted of two establislimeiiis, Notre Dame de Sajiel in 
the Dauphigny and diocc-se of Vienne, the other in tlie, diocese of 
Lyon. A third, culled Val-Jesus, couiineuced in 1033, was 
in existence in 1835), according to the Rev. P. H61yot, from 
whose ‘llistoire Complete des Ordres ]M onasti<iues,’ (vol. iv. 
p. 246, &c.) the above account is chiefly derived. 

CAMBER, a term applied to the, slight areJiing of any 
part of a nearly straight structure. Thus the, tie beam of a roof 
18 usually slightly cp.mhend or arclied upwards. The camber of 
a railway girder bridge is the slight arching given to the girder 
during its construction, so that \vdien deflected by its own weight 
and by the load, the rails may be level. The camber of a 
wrought iron girder intended for a bridge should be eufficient to 
include both the deflection and tlie jierniaiient set of the girder. 
Let S be the camber or versed sine of the curve to be given to 
the girder, 1 the span, r the ratio of depth of girder to sjian, s the 
mean stress per stj^uure inch on booms of girder. Tlien in prac¬ 
tice 8 as 1 r B V. Where v ranges from l,r)(K) to 3,000. The 
camber is usually about l-700tb to l-5(K)th of the span. 

. CAMPANOLOG V, the art of bell-ringing. [Bell, E. C. vol. ii. 
col. 59.1 

CAMPHIC ACID, This is obtained 

along with bomcol by lieaLing ordinary camphor with an alco¬ 
holic solution of soda to 180" C. 

20„H„0 + OH, = (VT,,0 + C.„II„0,. 

Camphor. Uonicol. Camphic acid. 

(20„H,.0, + sm = + OJIM. 

The Bodic camphate is soluble in alcohol, but sparingly soluble 
in water, and decomposed by mineral acids, yielding caraidiic 
acid in the free state. Sodic camphate gives u precipitate with 
salts of copper, iron, lead, silver, and zinc. All those precipitates 
are soluble m a largo quantity of water. (Berthelot, Arm, Chm. 
rhi/8. [3] Ivi. 94.) ® ^ 


CAMPHOR ACTION OF LIGHT ON. The supposed 
mysterious action of light, by which solutions or bodies capable 
of forming vapour crystallize or condense on the most illumi¬ 
nated side of the vessel, has been shown by Mr. Tomlinson 
(‘ Phil. Mag.’ Nov. 1862) to be duo, not to light, but to heat, the 
valours condensing on tlie coldest side of the vessels quite irre¬ 
spective of their most luminous side; only the latter, being 
generally the colder, forms deposits, and natumlly suggests the 
iilea that light, nut heat, is the efiicient cause. 

CAMPHOR, MOTIONS OF, ON WATER. This remarkable 
phenomenon, which has engaged the attention of scientific men 
during two centuries, has at length settled down into its true 
position under the laws which regulate the Surface Tension of 
Liquids, under wliich head we propose to consider it. 

CAMPHOR WOOD is brought from Chino, the East Indies, 
and Brazil, in the form of large logs and ]>lttnlc8. It is of a dirty 
grey-yelluw colour, sonietiincs with iron-grey streaks, coarse, 
soft, often sjiongy. and dillicnlt to work. It is employed in 
England for small cabinet-work and turnery, chiefly for its 
sfciit. The Chinese make trunks and boxes of it. There is 
another kind, brownej in tint, h.arder, and more compact. 

CAMPHRETIC ACID, C,oHi*0, This is 

a Iribasic acid obtained along with caniiihonc acid [E. C. vol. ii. 
col. 541) by the action of nitric acid on camphor. After the 
cryslalliiie cainidiujic acid has been separated from the eva¬ 
porated solution, water is added to the syrupy mother litjuor 
when the cainphretic acid dissolves. In the pure state cam- 
phrctic acid is a pale yellow synij), readily soluble in water, 
alcohol, and ether, and forms uncrystallizable salts. Submitted 
to distillation, it yields, amongst other products, an oily body 
boiling at 20(1’ to 210’, which is insoluble in water, but soluble 
in alcohol and ether. This is a tribasic acid, pyrocamjdiretic mid, 
forming amorphous salts with barium 
and lead (Schwanert, Ann, Chem. Pkarm. cxxviil 77). 

(JANAL (MAIUTTME). The completion of the Suez Ship 
(/’anal marks an epoch in canal engineering. It seems desirable, 
therefore, to give a very brief account of this great undertaking, 
partly to indicate the cJiaracter of the difficulties to bo overcome 
m works of this description, and the means which have been 
adopted in dealing with tliem ; and partly to exhibit the mag¬ 
nitude and character of the works. The scheme of tlie Suez 
Canal comprises two distinct undcrtaking.s : (1.) The construc¬ 
tion and maintenance of a broad and deep salt-water channel, 
on one level, bi^tweeii Port Said, on tlie Mediterranean, and 
Suez, on the Red Sea. (2.) The ju'elimiiiary construction and 
luaintonance of a fresh-water canal, to sujiply the wants of the 
population congregated on the line of the canal, and specially at 
Its two extremities. 

The Isthmus of Suez at the part selected for the operations of 
M. de Lesse]>s, is about 72 miles wide, iiieasured as tlie crow flieS. 
The difference of mean level of the jMeditcrranean and Red Sea, 
supiKised at one time to amount to 30 feet, is now known to be 
very small, the latest measurement giving it as only Cl inches. 
But whilst the former sea is nearly tideless, the rise'auu fall not 
exceeding 9 indies, there is a tide of 3 feet 6 inches in the Red 
Sea. The general character of the Isthmus is fiat, and it is the 
natural water basin of the adjoining countries. Eastward of 
Damictta stretches a long and narrow bank of sand, forming a 
bar, the top of which is about live feet above the level of the 
Mediterranean. Within this bur are the Lagunes of Menzaleh, 
about 20 miles long. The Mediterranean iiiouth of the canal m 
cut through the sand bar at Port Said, 18 miles west of Pelousa.'* 
After passing through the Lagiiiies of Menzaleh, the canal cuts 
through a strip of sand, four miles wide, separating the Lagunes 
of Menzaleh from those of Ballah, the width of wliich latter is 
14 miles. Then occurs the elevated plateau of El Quisr, the 
highc.st ground lietw'cen Port Said and Suez. Through this the 
canal is carried in a very considerable cutting, nine miles and a 
half long, with a nuuximuin depth of 55 feet. After crossing 
this phiteau, a depressed plain is reached called Lake Timsah ; 
the lowest level of this jilain is 19 feet below the water of the 
Mediterranean. On the borders of Lake Timsah is Isma'ilia, a 
town built by tbe Coiupany, where they have located the geueml 
direction of the works. I’ho canal then cuts through the ridges 
of Toussoum and Serapeum, 46 feet above the level of tlie 
Mediterranean, and nine miles long. The canal then travels 
the Bitter Lakes, and finally cuts tlirough the ridge of Chalout^ 
20 feet above the level of the Mediterranean, the southern slope 
of wliich forms the plain of Suez, 6 feet 6 inches above sea level. 
After crossing this plain, the Lagune of Suez is reached, which 
communicates with the Rod Sea by a narrow inlet. Thus tlie 
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total length of the canal is about 100 miles, of which 37 
miles ore in cutting, whilst 63 miles are at, or below, sea 
level. 

The fresh-water canal commences nt a place called Zaga/ig, to 
which water is brought from the Nile by one of the branches of 
the main stream, passes within a mile or two of Ismailia, and 
then^ to Suez, following a line not very distant from the sea 


line of bine-inch pipes, carried along the line of the sea canal to 
Port Said. The fresh-water canal is navigable, and terminates 
at Suez in a lock, by which vessels dro}) into the creek which 
brings vessels from the anchorage to the town. The dimensions 
of the fresh-water canal are ; widtli at surfaci', 41 feet; widtli 
at bottom, 26 feet; depth 4 feet 6 inelicH. Tlie general dimen¬ 
sions of the salt-water canal are : wiiUh at Avater-level in em¬ 
bankment, 328 feet; ditto in cutting, 190 leet; widtli at bottoni, 
72 feet: depth, 26 feet 3 inches ; the batter (tf the sides varies 
with the nature of the soil, the steepi^st slope being about 2 ^ 
to 1. 

The first work of excavation was performed by fellahs, sn])- 
plied by the ISgyptiun Government, ilie mode of operation being 
the primitive one of scooiiing up the sand and calling it away 
in baskets on the head. Afterwards, tht^ HU}»ply of fellah labour 
by the Government was stopped, and tin; greater ]>art of the ex¬ 
cavation was performed by sleani dredgers. 'I'heati dredgers were 
driven by 35 H. P. engines, lifting 2(i-gall(m buckets, at the rate 
of twenty per minute. Generally tlie dredge buckets tipped 
their contents into a long tiuilier shoot, sometimes 239 feet in 
length. ^ Into this shoot water was puini)ed, so as to e.arry away 
the spoil and dtsiiosit it on the banks of the canal. The descent 
of the silt along the shoot was further facilitated, when neces¬ 
sary, by scrapers attached to an en<llesa chain, passing ove-r pul¬ 
leys at each end of the shoot, and driven by the dredger engiiui. 
Tne shoots had a semi-elliptical section, 5 feet wide and 2 
feet deep. They rested on a pair of lattice girders, carried by 
an iron frame, standing on a barge inoore.d inshore of anil 
parallel to the dredger. When the banks were too high to be 
commanded by ilie shoot , the “appureil ckwateur” was used. 
This was designed to lift trucks fiul of spoil from barge.s, and 
nm them to tip inshore. It consisted ol two lattice girders, 
extending from a barge moored to the shore, carrying a tram¬ 
way rising shorewards 1 in 0. This frame was snjijjorled partly 
on the barge, partly on a platform carriage on the shore. The 
lower or barge end of the frame was 10 feet abovcj the water 
level; the higher or shore end 46 leet. On the tramway ran 
a four-wheelea carriage, to which the sand trucks were slung. 
The spoil having been dc^posited in these trucks by the dredger, 
they were carried by a barge to the elevator. The trucks were 
then slung to the elevator carriage by a tackle, and raised by an 
engine to the shore end of the elevator, where by an ingenious 
arrangement they were tipped. 

At I^rt Said two jetties have been constructed stretching sea¬ 
ward, and protecting the mouth of the canal from the sand 
drifting with the currents along the bar of ]\Ieiizalch. These 
jetties have lengths of 6232 and 8200 feet respectively, forming 
a port with .an area of 4000 aci-es. Tlicse jetties have been con¬ 
structed of concrete blocks, each weighing 20 ton.s. These blocks 
were deposited in the niuuired line, without arrangement, so as 
form a breakwater or reef At Suez a breakwater nearly 5000 
feet in length has been formed to protect the mouth of the 
canal. 

The canal was commenced in April, 1864, and fonnally 
opened in November, 1869. The total outlay is said to have 
been 16,000,000/.; but from this must be deducte*! the sums 
realised by the sale of plant, the Egyptian concession, the in¬ 
demnity award, &c. 

As to the maintenance of the canal, the points of most interest 
are, whether the drift of sand along the Mediterranean shore is 
likely to form a bar across the luirhcnir mouth at Port Said; 
whether the drift of sand, to Avhich parts of the wuial are ex- 
P0|ed, is likely to add seriously to the cost of dredging; whether , 
the evaporation from the liitier Lakes would cause a current of j 
dangerous velocity from the Red Sea; and, lastly, whether the 
surge of passing vessels would damage the canal banks, and 
necessitate the pitching of the slopes with stone to protect 
them. I 

{Percement de tJsthme de Sitex; Actes cotistitutifs de la Com- 
pa^nie Univmelle du Canal Maritime de Suez, avec cartes et plana; j 
DoGwmnta publiSa par M. F. de Lessepa, Also Denison, On tJi>e 
ARTS AND SOI. DIT,—SUP. * 
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Suez Canal: Proc. Inat. of Civil EngineerSi voL xxvi. Cox, 
Report on Paris PJxhihition, 1867, Class 65.) 

CANALS, STEAM POWER ON. Repeated attempts have 
been made to introduce steam power on canals, with a view of 
(1) increasing the speed of transit, so as to render canals avail¬ 
able for passenger traffic; or (2), reducing the cost of transport 
of merchandise. The former of these objects has not Men 
attained : the latter has been secured to a greater or less extent 
in several instances. 

The difficulty of working boats at high speeds on canals arises 
from two cau8(;s. When the transverse section of the boat is 
large, compared with the transverse section of the channel, as 
must be the case with canals, a backward current of considerable 
velocity is created, filling the void in the wake of the vessel, and 
very greatly increasing the vessel's resistance. And secondly, a 
wave or surge is created, travelling with the boat, which damages 
the banks of the canal. As an illustration of the increased re¬ 
sistance due to tho backAvard curient, it may be mentioned that 
Mr. Mallet tried 8 team-i) 0 Avcr with a special kind of boat, 120 
feet long, and only 5 feet 9 inches beam, on the Grand Canal in 
Ireland. A maximum speed of 7 miles an hour was obtained, 
Avitli about lialf the engine power, and no greater speed could 
bt‘, obtained wlnm the engines wer(> run (j[uicker. On the ojxm 
waters of the Lilfey the same boat attained a speed of 10 
knots. 

In the application of sleam-iiower for the transport of raer- 
cliandise at low B])ecds, two ]4an8 have been adopted. (1) An 
engine bas been placed in each boat. (2) A tugdDoat carrying 
an engine .and boiler has heen used to Ioav a train of barges. 
The objections to the, first ]>lan are. that the machinery occupies 
a great space in the, boat, and the carrying iiower of the boat is 
seriously diminished. Nevertheless, where the locks are numer¬ 
ous, it has advantages, and is employed on the Forth and Clyde?, 
and Monkland canals, on wliich there are now above 70 steam- 
lighters, and also on the Wciaver. Mr. E. Thomas, of the Regent's 
Canal, has pro])osed to construct the steam-barge in two parts, 
one carrying the engine and boiler, the other the, machinery. 
The advantage of this jjlaii is, that at tho end of the journey the 
jiurt cfirrying the engine '‘.an be detached, and set to liaiil 
another vessel, so that the engine is kept constantly at work, and 
the capital embarked in machinery may be diininisbed. Where 
locks on a canal arc not numerous, the })lan of using a tug-boat 
to haul a train of barges is most advantageous. Thas on the 
(iraud Canal, Treland, lowing-steamers bavo been introduced, 
70 feet long, 7 fei‘t beam, capable of towing five boats with 40 
tons of cargo in each. The consumption of fuel, which is a 
niixl.ure of one nurt of coal and three parts of slack, amounts to 
one cAvi. ])er mile. The cost of transport in this case is l-16tli of 
a penny pe.r ton per mile. On canals Avith numerous locks, tho 
difficulty in enijdoying tug-boats is, that a great delay occurs in 
getting eacli vessed of the train of barges separately through tho 
locks. Mr. Ik'-ardmore stated recently that from this cause, 
together Avitli the resistance due to the restricted waterway, 
steaui-toAving hud tailed on the Shropshire Union, the Kennet 
and Avon, and other canals. On the Severn, Mr. Leader has 
constructed, in connection Avith the locks, a Large basin, so that a 
Bteani-tug and nine barges can be passed Bimultaiieously; ainl 
on the. Weaver, Mr. Williams has coiistructed locks 200 feet long, 
so as to permit the passage of a tug-boat and thi'oo barges simul¬ 
taneously. 

(Clegmia on Steam Power on Canals: Proc. Inst. Civil En¬ 
gineers ^ vol. xxvi.) 

CANGEliLI, a Latin word, meaning lattices^ or Avindows 
made of cross bar.s of Avood or metal. It is applied to tho light 
spongy textures of bone, and also to some soft parts of the body 
having the same I'orin.ation. 

CANCRUM ORIS, a destructive disease of tho mouth and 
parts adjacent, known also as gangreena orist necrosia infantilis, 
sloughing phagedwna of the month, and water-canker. It attacks 
childreri from two to live years of ag(?, but may occur earlier and 
later. In adults it is very rare. The children Avhom it attacks 
belong almost exclusively to the poorer classes of society, and to 
Biicli of them as are in a weak state, partially recovci’ecl from 
attacks of fever, scarlet fever, measles, or small-pox, or rendered 
unhealthy by low living and tlio breathing of a close and im¬ 
pure atmosphere. Several cases of the disease occurred in 
certain uriAvliolesome sick waixls of Christchurch Avorkhouse 
in 1848. Marshy districts and continued rains are favourable 
to it. The disease has a gangrenous character from the first. 
It usually begins as a hard shining swelling of one choek, 
without pain or tenderness. At the corresponding spot of the 
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inside of the mouthy or near it, an ash-coloured slough is seen, 
without redness of the surrounding niembiaue. The gums 
ore pale and spongy. This slough spreads to the cheek, lips, 
and gums, attended hy a iprofuse flow of saliva, clear at first, hut 
gradually assuming a dark sanious hue, a very offensive odour, 
and a most irritating tuid corrosive character. The same sort of 
j>ale ashy si)()t now forms on the outside of the cheek, which 
grows livid and sloughs. As the disease extends, it athioka every 
soft texture and even the hones tlicniaclves. The teetli drop out, 
and the osscious stracturea of the jaws, palate, nostrils, an<l even 
the hase of the skull itself, are successively destroyed, if life lasts 
long enough to allow of it, T1)i!S<j local nfl'cetions are accom- 
I)anied ratner hy weakne.ss and languor than hy feverish heat 
and cxcit<*.n)ent. Though the prc'iuiralioiis of mercury occasion 
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appropriate treatment must he hotli local and gcuieral. The local 
treatment consists in the a])plication to tli<; sloughs themselves 
of strong escharotics, sucli as nitrate; of silver, strong nitric, or , 
muriatic acid, or even the actual r-iiute.ry ; of stimulant lini¬ 
ments, containing ammonia, to the parts surrounding ; and of a 
solution of chloride of soda aj^died to the mouth hy syringe or 
sponge. Thu general or constitutional treatment consists in the 
immediate removal of the child to on airy apartment, if it h.'is 
iallen ill in a crowded house or ro«»iu ; a ymn; air; the }»rompt 
udmiiiistration and rcp{,!tition, if needful, of aperiemt nu'dicine, of 
which castor oil is the best; and a nutritious diet of beef-t(;a. 
milk, and eggs, with wine or brandy, in <]uautities proportioned 
to the childls weakness. In the. treatnuuit of this disease, the 
e.oufttant care and vigilance of a good nurse arc; <(uite as im¬ 
portant as the remedies of the physician. Dr. Hamilton, in his 
‘ Observatione on the Remittent Fever and Water Canker,’ gives 
.'vu excellent account of this di8on.s<‘. ns it show(!(l itself in the low 
and marshy parts about Lynu ; and Dr. Oummiug treats it fully 
in a paper in yol, iv. of the ^ Dublin Hospital lleporW Billartl, 
ill his ‘ Maladies des Eufuuts,’ and other Frencii authors, give 
full accounts of it. 

CANDIDATE, an especial military and palatine, title, obtain¬ 
ing under the Byzantine Empire, and in all probability indicative 
either of the colour of the. h.abilinicnts or the apuearance of the 
armour of those wlio enjoyed it. This title, wliich frcque.iitly 
occurs upon the leaden hulla; or seals during the period of Greek 
occupation of Sicily, and mostly from the (ith to the 8lli 
centuries, is frequently mentioned by the lii8torian.s of the 
Western Empire in connection with Sopu^Spos, which seems 
to be an inferior grade, and <rrp6.Twp, <rva0ipm, (rnaOfxpo- 
Koydiddros, &c., which were, appai'ently higher militaiy 
grades. The rank of KoySiSdros was first established, or 
more probably made collegiate in the early years of tin; third 
century by the elder Gordiauus, the. Emperor, who regulated 
the number of Camlidaii, and called them seiiiores, or ffeviupn, 
selecting from among ilu; Scholarcn those who showed superior 
qualifications eitlier mental or physical. These pick(!d soldiers 
were iiic(Jrj)orated into a closely united band, and arc occasion¬ 
ally referred to as ‘nivefo cidiorles,’ ‘snow-white, cohorts.’ The, 
younger Gordiauus, who succeeded his father in the empire, 
added to this body a second division, termed, in distinction to the 
first, Juniorcs, The Candiduti pcrlbnned military diiiic-s closely 
resembling tho.se of the modern royal body-guard, being em¬ 
ployed about the person of the Emperor in the palace, in con¬ 
junction with the class of Hcholarcs, of whom tlu'v w'ere the 61ite. 
‘Po this privileg(;d and exalted dignity none, but the noblest 
boi'ii, the richest, and the bravest might .aspire. Many wdio 
attained the rjink became generals ami independent rommanders 
of entire annies emiiloyed uixm jiarticular or foreign Borvice, 
although the nominal el(;ctiou into the body was occasionally 
purchased by a very rich man at a great price out of mere 
viinity. 

The word candidate in later times w\as now and then iiseil to 
simify a clerk or priest, because be, too, wore white vestments 
when discharging his eccle.sia8tieal fiuictioiis, becoming in a 
ligurative sense one of the candidati or hodj'-guurd of our Lord. 
For the same reason the term was ajiplied to the catcehimen or 
postulant for baptism, and hence the general modern accqit'ince 
of the word for the seeker aft(‘r any place of cmoliuneiil. 
Ducange quotes many passages throwing light upon the various 
significations of the word. 

^ CANDLE MANUFACTURE [E. C. vol. ii. col. 665]. M. 
Stas has proposed several tests by which the relative qualities 


of different kinds of candles can bo brouebt into comparison. 
These tests he enumerates as follows Nature of the fat em¬ 
ployed, whether animal or vegetable; combination, or not, of 
mineral substances with the fat; the whiteness of the candles ; 
their degree of transparency; their hardness; their dryness; 
tlie temperature at 'ivhich the fat or composition melts ; the 
cylindrical correctness of form or mouhl; the nature of the 
wick ; tlie quality of the flame produced ; and the hollowness of 
the cup at the top, to pre.vent the guttering of the candle. These 
<|nalitl(!s am pos.scssed in varied degrees, bv candles W'hich have 
been tested ; no one kind excels in all of them. 

Most of the machines employed in candle-making have 
nndcjrgonc imi»rovcment within the last few yeW’S. These ini- 
])rovements have shown tluunselves in pmparing the tallow 
for common ctindles, rendering or separating tlic pure fat 
from the membrane, clarifying, harcleniiig, and bleacliing; in 
tvristing the fibres for some kinds of wicks, plaiting those for 
others, cutting them to the j)r(q>er lengths, and reducing their 
combustibility (mn.'<ily ff)r steariiie and i;oinposite candles) by 
steeping them in solutions of borax and ammoaiacal salts ; and 
in ii.sing ghi,s,M moulds in,stead of pewter. 

In tlie numerous kinds of ciuidles called Vauxliall, Belmont, 
compoKit(‘, and other,s, jle.sciibed in the Artiide above cited, the 
niaiiufactiiring })roceK.se,s depend partly mi the separation of the 
oleiiu; of palm-oil from the stearine and margarine ; the oxi^zing, 
bleaching, .and refining ; and the use of the solids or the liquids, 
ill various combinations with other substances. Then again, 
the fact that the p.alm-oil acids melt at too low a temperature, 
and are too soft to make candl(;H hy themselves, has led to a plan 
of casing them in a sort of veneer of harder material. Olive-oil, 
like palm-oil, is susceptilde of se.])iiralion into two or more 
constituents by clie.mie,al agency ; and this gives another source 
of variety lo the candles made, Ilciice the composite candles of 
stearic acid anil bleached bees’-wax ; the transparent bougies of 
s]K‘rniaceti, mutton sui'l, and liees’-wax ; the (liapliane candles, 
candles of vegetahle wax, miittou tallow, and stearic acid ; the 
Kirioiir Ixaigie.s of sj)ernuiceti and whiii; wax ; the composites of 
iot-pres.sed e.ocoa stearine ; the Ikdmont sjicrm of palm stearine. 
and cocoa-nut ste.arine ; the Belmont wax, of palm-oil stearine, 
slightly tinted with yellow ; and numerous other kinds. Some 
sorts an*, made by alternate di]>pings into tallow and stearine, 
with wicks iiupregnated with bismuth or borax. Tii Germany, 
'niouruiwj caiiillus are nuide, consisting of some kind of fat or 
Bteariiie heated with the shells of the aiiaeardiiim nut: a black 
resiu exudes from the. shell, and gradually iiicorporates itself 
with tin* whole sul>slanco of the candle ; the wicks of these 
candles are thin, mul give off little or no smoke. 

The .short candh's called vifilii-UrflUH are made in a curious 
way. One kind con.-ists of short thick cylinders of fat with 
a thin wick, c.aeh candle being made fur burning a definite 
niimber of lioiirs. (■ylindrical cavities are sunk in a metal 
frame ; one inov.able boLloia underlies all the liavities, and a 
wire stand.s iqu-ight in the middle, of each. Melted fat is poured 
on ; it fills jdl the cavities; when cold, all the short, thick 
candles .are ji'i kiul out of the cavities; a thin wick of cotton, 
impregn.ated with wax, in inserted in the. hole made by the 
wire ; and the candle, i.s finally rolled on a warm porcelain slab, 
to make the tallow cling to the wick. Another kind is made 
by ]>ouring melted fat into cardboard bo.xes, which have a pro¬ 
vision for passing a wick and its metallic, support up the middle 
of each caudle. 

The di.scovery of p.'iraflin and other oily sub.stauces in coal, 
shale, and g;i.s-lar, has been the ine.ans of introducing new kind.s 
of material for candle-making. Earth-wax, earth-sperm, and 
nuineroiis otlu*r n.anie.s are given to such candles. Parafiiii, a 
white cry.stallme body, when o])tained by di.stillation from 
lumncl cojil, and purified to the utmost degree, constitutes a 
beautifully white tnanslucimt material for candles ; and from 
this, as the .su])erior extn'.me, all gradations of quality can be 
obtained, down to a coarse ycllowiwi-brinvn sulxstancc. A much 
advertised material, under the name of (KoJeerit, is one of the 
mineral oils or BjiernuKietis now miide into candles. It is a 
brownish substance, found in a particular stratum in Germany, 
and may be distilled and purified to the utmost degree of pearly 
whiteue.ss, or brought to the state of an oil igniting at 160® F. 
At the London International Exhibition of 1871, Messrs. Field 
and Siemssen, the iiatentee.s^ displayed specimens of ozokerit in 
three foiins : the original mmeral as dug from the pit; the oil, 
suitable for illumination ; and delicate white candles. 

There are no means for determining accurately the extent of 
le cimdle manufacture in the United Kingdom. The exports 
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are mostly of the harder kinds, such os stearine and composite, 
the softer varieties being ill fitted to bear the temperature of 
any but cold and temperate climates. The quantities and values 
of the exports, in alternate years from 1860 to 1870, were os 


follows 

Iba. £ 

1880 . 4,053,979 238,622 

1862 . 6,036,516 233,735 

1864 . 3,819,736 144,627 

1866 . 6,145,136 222,467 

1868 . 5,407,239 202,327 

1870 . 3,349,983 115,473 


CANNIBALS [E. C. vol. ii. col. 571]. After making every al¬ 
lowance for old fabulous accounts and tlie statementa of credulous 
persons, cannibalism aciuns to lie, and to liave been, far more gene- 
I’ally prevalent than the former urtiL'le indicates. The. uncivilized 
people oftlie present period in all ])robal)ility rejm'aenl the slnte 
of society once far more general amongst the liuman race ; and 
ns the ancient savages, no douht, lind similar tlisposilions to 
those of the modern, and were im])ell('d to tlie aame (feeds by the 
same inHuences, we may inh'r tliat the older i»ooplc would eat 
each other wlum living under similar conditions to those under 
whic.h the modern cannihids exist. (’annihaliaiu stuinis lo iiourlsh 
where there is an absence of civilization, ignorance of high mor.al 
ideas, a dearth of food ^which may arise; from causes exist ingeitlnir 
tejiqiorarily or perennially), adesin; to pro]iitiatc ce.rtain gods, or 
a wish to terrify and rtdaliab; u])on tlu; national or tribal emuny. 
The main causes which lead to its abolition are civilization, the 
spn'ud of Christian ideas, and the more regular sujiply of sulfi- 
cientanimal food. In Illustration of these general statements we 
may notice a few modern instances of eannibalism. Alunit 1818 
a young Zidu chief, named Chaka, u.ssert<.‘d his own iudependenci;, 
and bv the wars which he originated, directly and indireelly, re¬ 
duced many of the tribes living in Mutal to a .state of great 
destitution. Some of the. tribes took to eannibalism as a means 
of procuring food, and continued the jnactiec* for a long while, 
even wlien animal food could he i)rueuie<l in abundance. Ac¬ 
cording to native t(;stiinony, these caanihals, who consi-sted of 
individuals from iiuiinii’ous tribe.s, were generally regarded with 
liorror, and were ultimately looked ujam as a distinct j)eoj)le from 
the South Africans generally. One section took to the moun¬ 
tains iHjyond I'hidni Bosigo, in the 'Jhansgaiiep country, and 
frequented some; of the most inuccessihle cave.s. Some of the. 
caves have the lloor strewed with human bones, and the ground 
about them ov(ir large, areas are also more or less covered with 
similar fragments, All the hones liave. Ixuni hacked and split 
open for the sake of the marrow'. The, bodie.s were chopped up 
in as systematic a way as a buteh(;r divides a sheep. On the 
evidence of an Englishman w'ho visited the caves in December, 
186vS, T)r. Beddoe slates that “ Every skull is cut \Yith au axe 
across the bridge of the noH(!, cutting away tlie jaws, which are 
thrown aw'ay ; a hole is then cut in the top of the skull, ami the. 
brains taken out. The rilw are all cut tlirougli lo go into the 
cooking-pots, the large bones divided, and the marrow' taken 
out. Many hones have gristle still adhering; and there are 
marks of the knives on the, skidls where the lle.sh has been cut 
off in strips to eat.’' It is generally stall'd and lielieved that the 
practice ha.s l.ieen long abaiiiloiujd ; 1ml. Rlr. Bow ker, Avho has 
recently visited the caves, saw liones wdiich must have belonged 
to a living individual only a few months previuiwly. The 
nursery tales of the Zulu abounil in reference to the Amazimu, 
W'hich is the name given by the natives to cannibals. The can¬ 
nibals above mentioned w'ere also ciilled Amazimu, Some of the 
stories have been in existtiiua^ ibr sevend generations, so that it 
is not unlikely that the last fit of cannibalism is only one of 
several which nave occurred amongst the South Afiican people. 
Cannibalism mevails more or less generally all across Central 
Africa, The Pans of the west coast eat their prisoners of war, 
hut never touch the individuals of their own village. In certain 
districts^ however, it is a common practice for one village to ex¬ 
change Its d(iad with those of another, for consunqitioii as food. 
Animal food is scarce amongst them. There is no lack of game, 
but they are unable to secure suflicient for their wants. In this 
part ()f Africa, accoixling to Du Cliaillu, a long abstinence from 
ne.sli induces an intense craving for animal food, wdiich is even 
felt when vegetables are plentiful (Buitoii, Beade, Hutchinson, 
Dll Chaillu). In tlie Lake Tchad district caimibali.sm is rife 
amongst the Niam-Niams and the subjects of King Munsa. 
According to Sclnvcinfurth, in a letter witteu from Seriba 
Ghattaa, m Ceutral Africa, July 29, 1870, who passed thrimgh 
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the cannibal country, Munsa dines off human flesh every day of 
his life. His people, the Mombuttu, make regular and constant 
raids upon the race.H further south, and all the bodies they obtain 
are eaten. The Waliemha, who dwell on the west shores of Lake 
Tanganyibi, are reported to be cannibals. Farther east, Major 
Burton notia*.s the Wadoe as man-eaters. He states that they 
wew5 once a powerful people; but, being much weakened in their 
struggle with the Wakemba, they either began or I'enew'ed a 
practice which has rendered tluur name Icnible to Ajfricans. 
Fearing defeat and the loss of their intluence, they began, in pre¬ 
sence of tlie foe, to roast and eat slices from the bodies of the 
fallen. TJiis liappened shortly before. Burton’s visit to the 
countiy. Amongst the native Australians cannibalism is only 
resorted to when hunger compels them. During the miny 
8 (!a.soii food is very .scarce, and then, according to M.es.srs. Oldfield 
and Standridge, tlie cliildreu are sometimes eaten raw and Avarm. 
The Fiji I.s]an(iers are ani()ng.st the worst cannibals kiiowm. 
According to Mr. Pritchard, they eat their enemies out of re- 
vi'.nge, hut sometimes their ])urpose is to frighten them. Mr. 
Ei-sivine .say.s their taste for tliiskind of food lia.s more to do with 
the practice than revenge. Neither he nor Mr. Macdonald (who 
visited the island.s in 1856) actually saw the jiractice, hut the 
iiulirect evidence thi>y adduce leave.s little douht that it does 
exi.st. Jn 1853 kfr. Eraser saw some Fijians eating a corp.se. 
Adniiinl Fitzioy repiuts that the Fiiegians eat tlieir prisoners of 
war, mid, wlien tlie winter.s are severe, the old women also. The 
custom of eating old pcojile is cumnion amongst some of the 
Avild trilH'.s of Peru ; and man-eating also occurs in vartons parts 
of the Amazon ba.sin. Some, of the aborigines of India are can¬ 
nibals, and uniongst. the Hindoos the ])ractice of eating human 
tie.sh i.s itari of a religious ceremony. In Europe cannibalism 
has been practically abolislied during the historical period. Iso¬ 
lated ca.ses have occurred, such a.s tliat of the brigand, Fenugejin 
the eighteenth century, uiul that of Sawney Bean in Queen 
Elizabeth’s reign. At the })reseTit time, or recently, portions of 
the human frame liavi'. been taken medicinally. In Denmark 
and some parts of (Jennany it is custoinaiy for epileptics to 
drink the blood of criminal.s. At one time mummies were ex- 
ten.si\Tly n.sed in medicine. In coiuvse of time the carbonized 
bodie.s of European.s Avere substituted for Egyptian mummies; 
and Avhen this hecamo known this kind of medicine was 
uhaiidoned. 

From Avhat Ave. kuoAv of niudein caunibalisin we might suspect 
that the primitive or pTehistoric people Avere more or le.sR ad¬ 
dicted to it. The cmiditiuii of the human hones found in caves 
leiuls much siqijioit to the su.spicion ; and from the evidence thus 
afforded, Itegnuult, Spring, Dupont, Scliaufl'haiisen, Broca, Vogt, 
Steeustrup, (jrarrigoii, and others, think it highly probable that 
the peoidc Avho in habited France, Belgium, Giiiiiiany, Italy, and 
other jiarts of I'hirope during the stone period Avere anthro 
pupliagous. 

CANOEING. Although canoeing is an ancient, if not the 
oldest brunch of aipuitics, the amusement as noAV practised is of 
A’ery recent groAvtli. Prior to the year 186(5 canoes Aveie seldom 
seen ni)ou English rivens, but in that year the attention of hoal.- 
ing men Avas attracted by a hook enlilb'd ‘A Thousand Miles in 
the Hob Boy (^■lnoe,’ wherein Mr. Maegregor ideasantl}’’ narrated 
his experiences in a crui.se over some European lakes and rivers. 
Other sketches of canoe journeys followed the pulilioation of this 
hook, and at length a club of canoemen was formed. During tho 
years 1866 and 1867 the. amusement became exceedingly pupuhu-. 
Jtecords of cruises over A arious waters ajipeared from time to 
time in the iiewspajicivs, and tlie number of canoes and canoemt;n 
increased Avitli such rajiidity that in less than three years tliere 
Avere at liiast one hundred and fifty cauoes belonging to the 
luemhevH of one cliih alone. 

The success of the canoe club led to the formation of a lirancli 
at Cambridge and another at Oxford, after w’hicli clubs and 
brauche.s were formed at different parts of the British I-sles, until 
in the year 1870 canoeing assumed the proportions of a national 
mstiiiie, and took up a position inferior only to tlio.se occupied 
)y cricket, roAving, and yachting. Canoeing opened to boating 
men a new field of operations, and, so soon us the capabilities of 
the vessels were understood, canoe cruising became a recognised 
jjiistime. At tho outset tho paildlers conteiiteil themselves with 
trips doAvn rivers and upon small or calm lakes, then their 
journeys Avorc extended to larger lake.s and trips along coasts, 
and at len^h first a Cambridge man and then a Londoner 
crossed the English channel in a canoe. A poddler next crossed 
from Ireland to Scotland,-while an American voyaged in a birch- 
bark canoe from Liverpool to Glasgow, The canoes used for 
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omimng pttTOOBCs are 2 feet 2 inches widc^ and not longer than 
18 feet, nor shorler tlian 14 feet, and by their surprising qualities 
as sea boats, these little craft have won a great reputation for 
safety. 

Canoe racing is carried on with great vigour at Cambridge, 
and there are several race meetings during the year on the 
Thames and f)tlior rivers. The most notable of tliese annual 
contests is the long race for a prize givtMi h}' the Canoe Club. 
The distance paddled over is 11 miles JU fnrkmgs, and the time 
occupied by the winner in 1871 was 1 hour ;J3 nunutes. As tliis 
race was paddled in the heaviest dcscrij)tioii of canoe, it will be 
seen that the pace is not much inferior to tliat (if a rowing- 
boat. 

P(‘rhaps the most remarkable featui'c in the nwival of this 
liealtlil'ul sport is the entliuaiaslic manner in whicli it has been 
taken up in Ireland, Belfast, Carlow, Dublin, and Limerie,k 
have long been recognised liead-quarters of bodi('.8 of canoeists, 
and it is estimated that llicre are a greater number of canoes at 
the four j daces naim^d than at any four jdacos in England or 
Scotland, excepting London, Oxfortl, and (Jambi’idgti. 

English cano(!H have, in addition to jouruoys performed in 
European rivers, cruised down the Ameii(iau, Australian, and 
Canadian streams, tlu* Jordan, and other Asiatic waters, as well 
as in Ja])an and on tlui Parana. 

'ri»e principal cruising grounds at h'mu; are the Thames, 
Severn, Wye, and the graiul hjclis forming jiart of and adjacent 
to tlic Cabdonian Canal, wlmre long stretch of uninterrupted 
wattu’way and the fine scenery r(*uder canoeing more tliaii usually 
pleasant. 

Modem canoes may be placed in two divisions; the first of 
which (jomprises racers, and tlie sectmd cruisers. Ttacing canoes 
are of lengths ranging from 18 feet to 25 feel. Tluiy seldom 
exceed 21 inches in width, and their depth is usually not more 
than 7 incht*s. Sometinics they Iiave. a slight cedar deck, hut 
usually a thin wateiproof material is stretched over them in 
front of and behind the well for the ]>nr]U)ae of keejiing out 
water. One of these vessels is about 28 lbs. in weight, and its 
fittings consist only of a paddle, cushion, sponge, and small piece 
of walerproof wliich is used us an apron. 

The lieaviest and shortest of the cruising canoes are 14 feet in 
length, 2G inches wide, and from 10 to 12 inches deep; the, 
longest and lightest of Ihem 17 i'eet (I inches from stem to stem, 
2 feet in width, and 11 inches deep. The weight of a heavy 
cruiser is about 75 lbs., of a light one 55 lbs. ^iie former class 
arc called Hob Hoys, from the lirst of their kind in which Mr. 
Maegregor accomplished his memorable voyage of a tlioiisand 
miles. They are generally built of oak, and have invuriahly decks 
of cedar. The long light cruisers arl^ called Ringleaders ; these 
are usually constructed of e-edar. Cruising canoes are. exceed¬ 
ingly buoyant, and, if we may believe accounts which appear 
from lime to time, they arc cxeellimt sea boats. 

In the majority of modem canoes tin; canoeist sits npon a 
cushion placed on the flooring of his vessel just nft of the 
centre, and usually motion is imparted and steering el!ect(xl by 
means of a paddle which has a hladi? at eit her end. Tii the best 
racing canoes the well, or place wluu-ein the paddlcr sits, is 
situated nearer the stem than the sti^n, as otherwise the after 
end of the vessel would be uudiu- water at each stroke. A racing 
canoe is considered to be “ widl found ” wlien jirovided with a 
sponge to absorb all water which may be shipped or drip from 
tlie paddle, a piece of mjwkintosli to keep tlie limbs of the 
canoeist dry, a cushion whereon he may sit, and a paddle. The 
iitiings of a cniising canoe are, however, min^h more numerous, 
and usually comprise an ajiron or a hatch, waierjiroof hag to con¬ 
tain clothing, compass, cuisine, cusliion, paddle, painter, rudder, 
sponge, sails and spars, and wheels. She must also be fitted with 
cleets for sheets and halyards. 

The apron is made of waterproof material, and has a strip of 
wood nailed on either side ; these fit outside the coaming of the 
well, and keep the apron stretched across it. The fore end of 
the apron is kept down by an india-rubber band or a cord, which 
prevents any sea from rushing into the canoe forward. 

The compass, to be eftecti ve. should exceed 3 inches in diameter, 
and may be fitted to the hatch. 

The canoe cuisine is an ingenious contrivance by means of 
which cooking mav be carried on with great rapidity. The 
cuisine, os it is called, is a circular copper utensil 6' inches in 
diameter and 3 inches deep, Witliin this small space are found 
an improved Eussian lamp, a spirit flask, tea strainer, salt and 
match boxes, spoons, and 'a knife and fork. The lower portion 
of the outer vessel U used for making tea, coffee^ or soup, and the 


upper portion or lid fomis a shallow pan in which a chop may 
be fried or eggs poached. 

An ordinary cusliion stuffed with horsehair is the most com¬ 
fortable seat which can be used j but in cruising canoes an air 
cushion is fre(]uently adopted on account of its buoyancy in case 
of an upset. 

A canoe hatch is formed of cedar, and when placed over the 
well eflectually excludes damp. When veiy rough work is to 
be doni! by a canoe, u piece of waterproof is attached to the after 
end of the hatch, so that no water can enter the well. 

Tlie paddle, by nnsans of which the canoe is propelled and 
stc.ered, unless she be provided with a rudder, is usually from 
7 feet to 8 feet in longtli. Occasionally a longer propeller is 
used, but the greater lengtli is not an advantage. Paddles are 
of two classes, tl»e oar or spoon bladed, and the flat oval bloded. 
The fonmtr im 2 )lenient is adapted for racing, the latter for 
cruising. 

Tlui jiaintiu- of a canoe is a long strong cord, generally knotted 

one end, and j^assed through a hole in the stem or stem, 
whence it i.s caiTied aft or forward, as the case may be, to one of 
tlie cliHits by the side of the well. 

Many cruising canoes carry rudders, which are beneficial when 
the A’c.ssel is sailing in smooth Avatcr. Numerous contrivances 
lor steering have been ailopted, but the sinijilest of these con- 
lists of a rudder with a half j’oki', to which is aiiixed a cane or 
stick, by means of which the occnp.'int of the canoe easily guides 
his vessid and dispenses with tiller lines. 

Druising canoi?s are invariably siijiplied with sails. Sometimes 
tlu'.y are rigged with foresail, lug, aiul mizen, but usually with a 
lug and foresail only. There are excejitional rigs, such as the 
sliding gunter, sliding sjjieet, lateen, and schooner; but the 
standing lug is the Bim])lest, and not by any means the least 
ellee.tive. This generally consists of a lug sail measuring ns 
under:—lidf, 4 I'eet C inches, leach 1) feet, head 6 feet, Toot 
0 feet, and a small jib, Tlie necessary sjiars are a mast, 8 feet, 
yard 0 feet, and boom G fei't in length; while the cordage is 
re])rosented by the main lialyard and sheet, and jib outnaul, 
lialyard and sheets. 

Wheels are carried by canoeists in order that overland transit 
may lie facilitated Avhere cartage is inconvimient or impossible. 
They are usually s])ok(*, wheels of 1 foot in lu*iglit, attached to 
an axh^tree, tlie lengtli oi’ which must be suiUid to the width of 
the canoe. I’wo yneccs of wood, each being 6 inches in length, 
are screwed to the axletrini, Avitli their inner sides at such a 
distance a])art as to admit the keel of the canoe between them. 
These lieing at right angl(*s to the axle, keep the vessel steady, 
and she may b(‘ (‘.asily wliecded over even ground. 

(lANONIZATTON is a word generally used to express the 
act by which any 2 >erson or thing is ado^iied within a kovwv, 
canon, or rule. Thus it iiiclud(.*s the declaration of the canon- 
icity of the several or collective books of Holy Scripture, by 
Avbich the doctrines of tlie Church are to bo regulated ; and the 
istablislimeiit of a judgment or a decree as an integral part of tho 
ecclesi.astical code, or canon law. But it also means, in a sense to 
which it is ut j»resent almost entirely restricted, and in which it 
has passed into nearly every Christian language, the elevation by 
the Romish Cliurch of deceased persons, whiitlicr male or female, 
to the dignity of sainthood, and the enrolment of their names in 
the canon, rule, or cattdogue of saints. The necessary conditions 
for this honour arc. the exercise of a life of exemplary and sin- 
giilar virtue, and the occurrence of a conqietcnt number of well- 
attested miracles, either wrought in the lif(;-time, or vouchsafed 
after death in connection with the remains of the candidate, and 
presuiuably at that candidate’s intercession. Beatification is 
Ircipiontly a iireliminary to canonization; the latter being a 
formal ratification of the former, the solemn jiromotion of tho 
person canonized into a higher siiiritual degree. In beatification, 
or the pronomicing of a deceaseil yicrsou to be beatm, blessed, tiio 
pope grants a kind of jirovisional permission by which he is 
entitled to receive curtain distinctions qualified by place and 
circumstance. Any particular office introduced in his honour 
must be additional to tlie office of the day, which it is not 
allowed to prejudice or supplant; and before a shrine or altar 
can be dedicated to a beatified person, or before his relics can bo 
exposed, a sjiecial indulgence is necessary. Beatification, again, 
does not involve any' official judgment on the state of the person 
who is admitted to it. But m canonization the pope speaks sx 
cathedrdf and judicially affirms the sainted person to reign¬ 
ing with Christ in heaven. The iirivileges conferred by ca¬ 
nonization arc manifold. It is the authority for tho iiisciip- 
tionof names in ecclesiastical calendars, martyrologies, litanieSi 
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and sacted diptycks, as those of saints who may be invoked 
in the prayers and solemn offices; the dedication to 
them of temples and altars; the offering in their honour of 
the adorable sacrifice; the anniverso^ commemoration of the 
day of their death, that is, of their Urik^day into immortality; 
the exposui*e of their relics to jiopular veneration, and the carry¬ 
ing of them with pomp and circumstance in ceremonial praces- 
sions. Canonization is probably, on the one hand, the Christian 
peipetuation of the pagan ceremony of apotheosis, or deification; 
amf it finds on analogy, on the other hand, in the honoura ac¬ 
corded to angels under the Old Testament dispensations. 

The expression Saint,” which was used in the apostolic 
epistles as synonymous with Oliiistiau, i)re8ently came to be 
applied with a peculiar significance, and afterwaiils to be re¬ 
stricted to those whoso singular lioliiiess of life, or whose death 
as martyrs or defenders of the faitli, raised them to an eminence 
above their brethren; and tlieir yearljr feasts were celebrated in 
“ the veiy beginning and hirtli-time of the Church.” Several of 
the saints were recognised and invoked by universal Christendom, 
us, for instance, the aijostles and earliest martyrs; hut most of 
them enjoyed a local cnltm only. For this local culkis a vast 
number of candidates was supplied by both the Esusteni and 
Western Churches, each of whicli was to a great extent ignorant 
of the hagiology of thi‘ other. As ])opular lulmii’atioii for some 
time enjoyed, michecked, the privilege of conlerring canoniza¬ 
tion, and us a saint was a saint, as it were, by acclamation, it 
happened that many things consjnred tocrowei the calendar of 
either communion—the imagination of the faithful and their 
ndmirution of transcendent goodness, learning, or austerity; the 
rivalry of city with city, of kingdom witli kingdom, of church 
with church, and of one religious oriler with another. Even 
grosser interests still, the interests of trallic, whether spiritual or 
commercial, became mingled witlj these motives; against the 
operat.'on of which, and to stay tlic extravagant increase in the 
number of saints, the pop(! as.sunied for liimself the iwerogative 
of advancing to the successive ranks of beatitude and sanctity. 
Thus the canonization of such ]»erj)lexiiig multitudes was 
checked, whilst the smaller number who were admitted to the 
more exclusive honour were invested with a higher authority 
and more imposing sanctions. They w'ero no longer huial or 
tutelary patrons j hut ■u'ere proclaimed as worthy of the general 
veneration of Christendom. The prerogat ive of canonization has 
tlius determined from a shifting and desultory to a central and 
ascertained authority; and the three stages of its progress in this 
direction are pretty well doiiiied. lii the first period, w'hich 
cuine to a close in the tenth century, the candidate was tlie 
nominee of tlie peo))lc, and was accepted, almost as a matter of 
course, by the bishop of the diocese us a fit ohjee.t of canoniza¬ 
tion. The saint, therefore, 'vvas the creation of the poi»ular 
voice, of the suffrage of the [icoplc with tlie hisliop. The secoml 
or intermediate ])eriod was marked by the associate prerogative 
of the bis}iop.s with the pope, the sanction of the latter oeing 
remiired for the consummation of the candidature, whilst the 
bishops retained their right of initiation. The third period was 
entered upon about a.d. 1170, when Pone Alexander 111., whose 
arrogance had been fortified by imperial opposition, decreed the 
reservation for the sovereign pontiff alone of the prerogative of 
canonization. 

The first formal act of canonization performed by a pope is 
variously said to have been that celebrated by Leo 111., on the 
4th of September, 804, at Verda, in Germany, in favour of St. 
Swibert, and at the request of the Emperor Charlemagne ; and 
that held in the Lateraii Council in 1)03, when, un account of 
the miracles of U Id eric, or IJlric, Pishop of Augusta, having 
been read and solemnly approvucl by Pope John and the 
assembled fathers, it was decreed that, as a saint reigning with 
Christ in heaven, Ulric was worthy of the worship or veneration 
of the faithful. In modem canonization it is usual for the pre¬ 
tensions of the candidate to pass through the ordeal of four con¬ 
sistories, held for the purpose (1) of directing an cxaiuiimtion ^ 
to whether the deceased had lived in the unity of the Catholic 
Church, as to the purity of his motives, and their freedom from 
vanity or any other reprehensible quality ; (2) of receiving the 
report of the prelates or doctors to whom the commission of 
iuuuiry was issued; (3) of hearing counsel against and in 
defence of the claims of the saint-designate, the attack being 
conduced by the devil’s advocate, advocatns diaboU^ who im- 
peacheis the personal sanctity and the validity of the miracles 
imputed to the candidate, and raises technical objections against 
the course of the proceedings ; and (4) of taking the votes of the 
a8semble4 cardinals and prelates. These votes l^ing favourable, 
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a day is named for the ceremony, which is conducted with much 
magnificence, and at considerable expense, defrayed by the pro¬ 
moters of the canonization. In the Greek Church the power of 
canonization—which, owing partly to its great expense, and 
partly to the overcrowded state of the calendar, is rarely exer¬ 
cised—is vested in the Patriarchal See of Constantinople; and the 
honour J|8 fenced with safeguards analogous to those maintained 


storica-ecclexiastua; Dean Milman’s History of Latin Chris- 
tianity; and others.) 

CANOPUS, DECREE OF, n celebrated inscription found 
in Egypt, at Saiiur Tunis, in 1866, by Professor Lepsiusand MM. 
Reiiiiscli and Rocsler, inscribed upon a tablet of limestone, with 
a rounded top, 7 ft. huig by 2 ft. 6 in. wide. The upper i)art is 
ornamented with a disk and serpents. The inscription is tri¬ 
lingual, consisting of 37 lines of hieroglyj)hic8, followed by 76 
lines of Greek on the fare and 74 lines of demotic, or enchorial, 
on the edge. This last was not discovered till 1867, us tlie 
tablet could not he, removed till then from the spot where it had 
been discovered, and transferred to llie Museum of Boulaq, near 
t’airo. The inscription is well and distinctly cut, and is in an 
pcellent stale of preservation, not a character being wanting. It 
is dated on the 7Ui of the Macetloniaii month, Apellmus, which 
is stated to be the same us the 7th of the Egyptian inontli Tyl)i, 
in the Uth year of the reign f)f Ptolciuy Euergetes I., n.c. 239-238, 
or the 6tli December of that year, as the commencement of the 
Mucedoiiiaii lunar year, of wliich Apellajus is the second mouth, 
commenced in November of that year. The priests, it appears, 
met at Canopus, on the 5th of the month Dios, the king’s uirth- 
day; on the 251)1 of the same month they celebrated hi.s as¬ 
sumption of the croivn, and jmssed the act of Synod, recording 
that Eurgetes and his wife Berenice had conferred many benefits 
on the temples of tlie country, augmented the honours of the 
gods, and expended large sums on the hulls Apis, Mnevis, and 
other sacred animals. It records also that Eueigetes nad brought 
Lick the sfiitues formerly removed from Egypt by the Persians 
(j)roluibly Cambyscs), and had been successful m war against these 
and oilier nations. Their administration, it states, h^d been 
good ; and they luul, during a deficient Nile, remitted the taxes, 
ami lowered the price of corn by importing it from Syria, 
Phcenicia, luul Cyprus. In return for all these benefits thejr 
order that a fith rank or tribe of priests should be added to those 
already existing, in romembraiice of the 5tli of the month being 
the royal birthday; and into this tribe were incorporated all priests 
who had become so up to the end of the Egyptian 0th year of 
his reign. The SjTiod, it appears, consisted of twenty memDcrs, or 
councillors, called houlmlie, annually elected, and the decree 
added five more, to lie sent up by the new tribe, which wag 
presided over by a phylarch. The 5th, 9th, and 25th days of 
each month ivere made festivals of the Jfiueigetes. At this time 
the dog-star rose on llic Ist Payni, instead of the Ist Thoth, of 
the fixed year, and it was ordered that the future should he lixod 
to that date. The year they observed had already fallen into 
confusion, the festivals being celebrated at the wrong period of 
the year, which consisted of 365 days; and in order to set it 
right, they made every fourth year a leap-year by adding at its 
end a day called tlie day of the festival of the Euergetcc, in order to 
show' that the rectilicatiou of the calendar was due and made at the 
time of these rulers. 

The inscription also mentions a youthful Berenice—of whom 
there is no mention in history—the daughter of Eueraetes and 
Berenice, who had been proclaimed queen, and adopted as 
their successor, but liad died suddenly, and who, at the request 
of the hierarchy, had been buried in the temple of Osiris, 
at Canopus, which was in relation with the other temples as 
of the first rank, and where the boat or ark of Osiris was yeaily 
transported from the Heracleium, on the 28th of Choiak. She 
died 111 the month Tybi, and the priests contributed largely to 
her burial and ileification by processions of barges, and otlier 
honours, on the 17th of that month. They also made for her a 
golden image, inlaid with jewels, and a peculiar crown which 
expressed her name. The virgins, or daugliters of the priests, 
were ordered to prepare another image, and accord it honour in 
the month Choiak, and at sowing-time to place ears of com 
round it, and to sing, on the occasion of the festival of the gods, 
hymns in her honour. The priests and their families of the 6th 
rank received rations from the revenues of tlie temples, and the 
bread distributed to them was to have its own shape, and bo 
called the bread of Berenice. The decree Kvas ordered to bo en« 
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graved in liieroglyplis, demotic, and Greek, on a tablet of etone 
or brass, and placed in a prominent part of the temples. 

Besides the historical value of this tablet, it is further in¬ 
teresting as sliowing an attempt to correct the wandering 
E^ptian year nearly 2(K) years before the reform of the Roman 
cidendar by Sosigenes, u.c. 45, under Julius Cajsar, the Greco- 
Egyptian calendar being finally refonned by Augustus, n.c. 30, 
and the let Thoth fixed as the 29th August, the day when 
Alexandria was taken, and Egypt reduced to a province. The 
inscription is most valuable os proving the correct interpretation 
of the hieroglyphs j and the great anioimt of text onahlea the 
meaning of many words to be proved. It is more extensive 
and better preserved than the Rosetta stone, and is one of the 
most important keys to the interpretation of the hieroglyphics. 

^Lopsius, Das hilimjue Dclret von Kawqms, fo. Iterlin, 1800 ; 
Reinisch and Roesslcr, Die ::wGisj)7'(ir1ivfe Insckrijt rnn Ktnwpus, 
8 vo, Vienna, 18GG; Sharpe, The Jhrrcc of Canopuft, London, 
1870.) 

CANTEEN. One of the greatest improvements in the British 
army that has been mad(i in recent years is the. im]>roveinent in 
canteen arrangements. Up to the. year 185G the VSbir Depart¬ 
ment derived a considerable revenue from leasing canteens, the 
rent of the buil(liiig.s being 80,0()(i/. a year. It is evident that 
the discipline of troop.s depends to a great extent on the (juantit.y 
of liquor they cun obtain ; and ulllioiigli spirits wer<'. not sold in 
canteens, yet, when a civilian took the U-ase of a luiilding, he 
became to a gi’eut extent independent of the control of the com¬ 
manding officer of the troops. The result was that no check 
could be kejit over the ac.tioiis of the canlt‘i-ii-lv(*cper. In 1857 
the system of cantee.usAvas altered, ami arraugemeuls were made 
by wbicli canteen-keepers could be ejt'cled at tw»*nt.y-foiir hours’ 
notjee. The.se anwjgeiuenls reduced the rents of the. canteens 
to about 15,()()()/. a year. Suhseciiuully it was arranged that 
the canteens .should be managed by a euiiimiltee of uJllcers, with 
a sub-committee of Herg(!auts under them ; and a sergeant was 
appointed to act aa salesman. Ey thesi* means tlu^ H»)Idier ob¬ 
tains his heer, and not only be.ei', but tea, sugar, butter, &c., at 
almost cost prices, and large funds are accimmlated, which arc 
c.xpended in various things for the benefit of tlie r(!giment 
generally. Thus, out of the fund, coffee is provided for men on 
guard, musical eiitertainineiits are given, ]>rintiiig-i»ivsses liav** 
been bought, and warm clothing i»ro\'idetl for tliu wives and 
families ol married soldiers. 

Great complaints were, made Ijy small shopkeep<;rs that their 
profits were thus diminished, and the War De])aitiuent \yii.s 
compelled to charge, rent for the canteens, which also pay in¬ 
come-tax, licence duty, poors’ rate, &c. Yet still large sums are 
acciunulated, which, judiciously ex]tended, add much to the 
comfort of the soldier, wlio becomes, as it were, partner in a co¬ 
operative society. Discipline has also been greatly improved. 
Uunteens are now provided with reading-rooms and recreation- 
rooms, where the soldier can, for a small sum, obtain a cup of 
tea or coffee and read the newspapers. The cunt (ten, in short, 
instead of being a curse to the soldier, by leading him into 
<lriuikenuess, has now a tendency to nmhe him careful and 
steady. 

GANTHARIDIN, 1 vol. ii. col. 580]. 

It is isoTiierio with picrotoxin, and lias been obtained from six¬ 
teen different sjieeics of LyWi and Mylahm. The best source is 
Chinese cantha]ide.s {M. ckhorii), which are. exhausted with ether 
or chloroform. The solution containing the cantharidin is sub¬ 
mitted to distillation to remove the solvent, and the residue in 
the retort is treated with carboiiii; disuljihidc to remove the fat. 
The nearly pure cantharidin may now be riairystallizcd from 
alcohol. By this process Mortreux obtained nearly 0*5 jier cent, 
from Spanish flies. {Jour. Phann. |3] xlvi. 33.) 

CAN THU hi, the point Avhere tlie two eyelids meet. The 
junction next the nose is called the wnicr, and that next the 
temple the outer, canthus. 

CANTING_ ARMS [llEUALnuy, E. C. vol. iv. col. GC8]. 

CANTON, in Heraldry, a sipiare in the dexter, or right-hand, 
chief of a shield, and occupying a third part of the chief. [He- 
haldry, E. C. col. 066.] 

CAP, an essential part of the dress of eccle.siastics from an 
early jjcriod. The golden cap sent to St. Stephen of ITangary 
in A.D. 1000, by Pope Silvester, is used at the coronation of 
the Hungarian kings. Pope Honoriua Ill. (121G--1227) per- 
niitteil the use of a aq) niied with fur, at Oaiiterbury, Peter¬ 
borough, and Crovland, from Michaelmas to Easter, in conse- 
yueuc.o of the cold. Cathedral canons were allowed to use it in 
church except dining tlie eannn of the mass or body of prayers ^ 


before and after consecration of the Elements, the verse of the 
Creed “and was Incarnate,” &c., and the Benediction. Assistant 
deacons and subdeacons might not use it. A round, low cap. 
with or without a brim, was worn by canons as early as tlie eml 
of the 13th century, and varied consideiably in colour: purple 
at Antwerp, scarlet at Cologne and Pisa j red at Oxford Tor 
doctors of divinity, and made square and pointed at the top. 
The square cap now in use at universities resembles that used by 
the theologians before the Refonnation, except that it has a 
stilfeniiig, and the old tuft has been superseded by a long silk 
tassel. The form and material coiiiposuig the tassel serve by 
way of distinc-tion : for instance, noblemen aud fellow-commoners 
at CambriJfie wear a taa.s(*l in their cap made of silver laces. 
Eoreigu uuiveisitics also obi^ei’ve diflerences similar to this. 
Previous to a.d. J G05 the ruund cap, such as is now used by 
those per.soiis who enjoy Ihe dignity of D.C.L. and M.D., was 
commonly worn by all uiHlergViuUiates. When the cap was worn 
ill choir .service;, the iqipev part of the ainess or fur-lined vest¬ 
ment worn UK a covering ior tin; head, neck, aud shoulders, was 
thrown ba(;k like a hood mutlling the shoulders. Later on the 
ainess wa.M fringed with tails; then stitched together in front, 
with an ape.rtun* to admit the head ; about the beginning of the 
J5th century it became a tipjud oi- sliort cape; afterward.s a 
kind of sliawl, long behind, and with two strips like a stole, 
narroweil olf to a point, and appe.ariiig like a rutf between the 
filioulder.s. 

(hVPAClTr, SPECIFIC INDUCTIVE. Thi.s term is applied 
to the. ]to\ve.r or caiiacity by which luie dielectric dilfers from 
aiiotlu r in transmitting through it statical inductive action. 
[Ei.kotjucitv, E. C. vol. iii, (>ol. Tt)!).] 

CAPITU IjA'J'JON, th(‘ suneinh r of a luidy of troops to 
superior foico.s. licceiil, < vi'nt-( in the war between France ami 
Prus.sia have brought this word into frequent use. The capitu¬ 
lations of Sedan and Met/, will ever rank a.s the two mo.st remark¬ 
able instances of great bodie.sof troops siiiTeiideriiig to an enemy. 
As yet in the history of the wurht, the.se capitulations are un¬ 
equalled ill magiiilude. 

After the battle of Giavelotle, when Afurshal Ba/aiue was 
shut up ill Metz, Marshal IMcAJahon, urged thereto by the 
gitveriimeuL of Fiaiici;, made his celebrated march to Sedan ; 
where, after two days’ hard light ing, hi.s whole army wa,^ driven 
into a soit of basin environeii by hills, in the niidille of which 
was the town of Sedan ; then .surrounded by the Prussians, the 
Fn iu h army, numbeviug some 90,0(H) men, with 500 guns, sur- 
reudiTisl, and with it the Emperor Napoleon. 

But tlui c-apit Illation of Metz was on a larger scale, aud fraught 
with results still more fatal to France. Marshal Bazniiie, with 
the llower of the French army, numbering some 150,000 men, 
wa.s .shut uj> in ]\Ielz, and, altei' :i two inontlis’ Idockade, sur¬ 
rendered to the Prus.sian army, the supjdie.s originally jnoviiled 
for the garrison (»f l\re,tz being quite insullicieut to feed the 
enormous force which had been compelleil to take shelter there. 
Never in llic hi.stovy of the world has a capitulation co.st a 
country so dear. Had Marshal Bazaine held out a few weeks 
longei', there i-s no doubt but that the blockade of Paris must 
have been rai.sed, 

B'hen a commander of a fortress or an army finds hinrself 
conijudled to capitulate, he .should weigh even minutc.s well; 
lV»r time is tlie e.s.sence of ivnr, aud each minute ho may still 
hold gains time for the country he is Blriviiig to defend. 
When Lrooji.s ca])itiilate, an article Is usually inserted that all 
doubtful points are to be interpreted in favour of the beaten 
j)arty; but fur too olten thi.s is di.sregarderl, and tin; stern old 
word.s, Viv. victis! beconu; the. ruh; of action. In nothing h.as this 
been luoii; evinced than in the caj)iluialiun to which we i-tdiir, 

GAPNOMANGV, from Kawhs smoke, and /aorreia, divina¬ 
tion, was the, uri of jirognostieating by observation of smoke. 
Among ancient nations, e.specially Greece and Rome, a gooil 
augury was taken when the sinolce, which rose from the altar 
whereon a burnt sacrifice wa.s made, extended itself lightly aud 
compactly in a high column uhove the altar without collecting 
aixnind it. Another kind of capnomancy was obtained from ihe 
observation of the smoke produced by ousting seeds of poppies or 
beans upon live coals. 

OAPROIC ACTl^ GoHijOa [E. G. vol. ii. col. 

5!)8j. Theory points out the existence of several isomeric ca- 
proic acids, but the only one wliicli is ivell known is the normal 

caproic acid, | or j It i*’ I'Ofet prepared by 

decomposing normal amylic cyanide, which U the caimmitril, 
hy digesting it with alcoholic potash, when pottts.sic caproate and. 
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ammonia are formed. From the former the acid may be readily 
Beijarated by the addition of hydrochloric or sulphunc acid. 

+ OKH + OH. - ^ j,n^ 

Atnylic PotasBio Water. Potassic Ammonia. 

cyanide. hydrate. caproate. 

((7,oflr„,C?,Ar + KO,HO + 2110 - -f niq. 

It has also been syntlictically prepared by passing a current of 
carbonic anhydride tlirongh sodic arnylide, A>’{it(^r is then added, 
and the resulting sodic caproate decomposed by a strong acid. 
It is a colourless oil, sparuigly soluble in water, and boils at 
195®. (Rossi, Ann. Chem. Plmnn. cxxxiii. 170; Wanklyii and 
Schenk, CJiem. Hoc. Jour. [2] vi. 31.) 

CAPROIC AL(X)IIOL fHKXYL Ai.uohol, E. C. S.]. 

CAPROIC ALDEHY’DE,C„H ^0 0^,11). The normal 

caproic aldehyde | is preparcid hy distilling a mixture 

of calcic caproate and calcic fonnate. When jnire it is a colour¬ 
less Ihpiid boiling at 121°, and having a pb'asant aroiualic odour. 
It is only slightly soluble in water, but inistable in all jiropor- 
tions with alcohol, other, and acetic acid. lake other alde¬ 
hydes, it reduces silver salts, and forms a crystalline, compound 
with hydric sodic sul])lule, SOHoNao An¬ 

other aldehyde, having the sunn* rational formula, but whose 
constitution is at present unknown, is <tbtuined from /8 hexyl 
alcohol hy the action of oxidiyiiig agents. It is an oil which 
resembles the nonnal aldehyde in most of its jiroperties, but has 
a somewhat higher boiling point, viz. l^?"". (Rossi, Ami. (Jhnii. 
Phnrm. cxxxiii. 170; Wanklyn and Erlenmeym*, Chem. Hoe. 
Jour. [21 i. 307.) 

CAPLYLIC ALCOHOL [Octyuc Alcouoj., E. O. S.j. 

CAPRYLIC ALDEH YD I-:, Ni/drufe. of ihfnjhjl, 
ill A substance having this comiiosilion is ohtiiined 
l)y sLuvly heating castor-oil soa|) to a leinjierature of 2.30°. The 
impure limiid which distils over is then treated with a strong 
solution of soilic hydric sulithite, and the riisulling crystalline 
mass pressed and washed with alcohol. When dry it is dis¬ 
solved in hot water, wlierehy it is deconiposid and tlie aldehyile 
separated as an oily layer. The pure suostauce is a colourless 
Ihpiid having an aromatic odour, and boiling at 178'. It. forms 
crystalUiie compounds with the acid sul])lutes of the alkali 
metals, and reduces silver salts. By the action of oxiilizing 
agents it yields, amongst otluir products, caprylic acid. There I 
are some doubts as to the nature, of tliis substance, Limpricht 
and Boiiis regarding it as the true aldehyde of cajnyJic acid 

I whilst Dacluiiier considers it to be 

a ketone, methyl cenanthyl | 

(Limpricht, Ann. Chem. ]*harvi. xciii, 2-12; Bonis, Ann. ('him. 
Phys. [3] xlviii. 09 ; Dachauer, Ann. Chem. Phnrm. cvi. 270.) 

('^APRYLTC HYDRIDE [Uctyijo Alcohoi., E. V. S.). 

(KARAITES, or Hcripturariefi, from the avoi<1 Cunt which in 
tli('. Babylonian language, sigiiilies the Hcriptnre, or from the 
Hebrew carai, or caruim, which signilies tliose persons occujned 
in tin*, study of the Scriptures, and attsicluid to the text and strict 
letter of them. The Caraites are. said to be a class of .lews ad¬ 
mitting exclusively the letter of the Sciipture.s, and absolutely 
discarding all the traditions that will not l)ear the severest tests 
of examination. This is the account gi\ cn of them by Father 
Morin and many others. Prideaiix, in his History of tlie .lows, 
states that Anan, a Babylonian .lew, of the house of David, and 
Saul, his son, declared themselves in favour of the written word 
of God alone, to the exclusion of all tradition not in conformity 
with it. This declo,ration produced a schism in the Jewish 
church ; those who supported the Talmutl with all the traditions 
being almost all rabbis, or scholars of rabbis, were termed rab- 
binists, wliile the others, who rejected tlu; superstructure of 
human tradition to attach tliemselves simply to the divine woixls 
of the Scriptures, were called in contradistinction (,'aruiles. 

(Richard et Giraud, Pill. Sacree; Basnage,/T/sL des Juifs; 
TrigJand, Traiie sur Ics OaraYtes, 1703.) 

CARABINE: CARABINEERS [Aums, E. C. vol.ii. col. 5431. 

CARAVANSARATS [(’ar-vvan, E. C. vol. ii. col. COoj. 
CARBALLYLIC ACID [Trtcaruallyjjc Acid, E. C. S.l. 
CARBINE, or CARABINE [Arms, E. C.J. 

CARBON, BROMIDES OF. There arc three compounds of 
c-irbou and bromine known. I. Carbonic dibromidcy C^Br* (O^Br^), 


was first obtained by Lowig by the action of bromine on alcohol 
and ether, but the, best process for , its preparation is to decom¬ 
pose tribromethylenic dibromide by alcoholic potash. 

IcHirBr + “ | §&; + KBr OH. 

Tiibromethylenic Potassic Carbonic Potnssio Water, 

dibromide. hydrate. dibromide. bromide. 

{GJIBr^,Br^ + KOJIO = CJ^r^ + KBr + 2H0). 

This substance, which may he regarded as ethylenic perhromide, 
crystallizes in colourless plates, which have a pleasant etherem 
odour and sweetish taste. It iiieKs at 50°, and sublimes without 
alteration. (Lbwig, Ann. Chem. Pharm. iii. 292 ; Lennox, Chem. 
Hoc. .Tour. xiv. 209, and Ann. Chem. Pharm. cxxii, 12().) 

IT. Carbonic trihroniide, CjBrn was obtained hy Rebonl 

from dihromethylene, hy heating it with bromine and water to 
180" in a sealed tube, hydrobroinic acid being formed at the 
same time. 

(CHBr 4. Br = i CBrJlr , 

{ciIBr + = jCBrJlr + 

Dibrom- Broniiuc. Carbonic ITydrobromio 

ctliylcuL*. tribromido. acid. 

+ Br^ « CJW^ -f 2ii//r). 

This substance may also be prepared by heating the carbonic 
dibromidc! mentioned above with ('xcess of bromine in a sealed 
tube to 100°, when they combine, forming C.Jir-. It is but 
slightly soluble in alcolnd or ether even when boiling, hut dis¬ 
solves easily in (uuboiiic disuljdiide, from which it crystallizes in 
huge traiispai'ent jirisms. It does not melt even at u temiie- 
rjiture of 200°, but decomposi.-s into carbonic dibromide, GjBr^, 
and bromine. (Relxail, Ann. Chem. Phanu, cxxiv, 271.) 

III. Cfirhonic telrahrowide, CBr.^ may be obtained from 

carbonic disnljdiide, by lii-ating it with bromide of iodine and 
excess of bromine to 180^ for si.xty hours. On adding a large 
excess of solution of sodic liydrate to the contents of the tube 
and distilling, the carbonic tetrabromide- passes over with the 
vapour of wat er. Bronioform and bromoj)icrin, Avhen treated in 
a similar manner, are also converted into the tetrahrumide., 
(’arl)onic, tetrabroini'le is a liolourless substance, crystallizing in 
lustrous plates which melt .at 91°. It boils at 198® with slight 
ilecomposition ; has an etb(*real odour somewlmt resembling that 
of carbonic tetrachloride, .and a sweetish taste. It is almost 
[ insoluble in water, towlncb, however, it communicates its odour 
i and taste. It is exceedingly soluble, in other, carbonic disul- 
]»liide, chloroform, and benzol. It is also very soluble in hot 
' alcohol, fiHtiii which it is deposited in the cr 3 ’’stalliuc slate on 
(5o{)ling. It is uiiatfected by acpieous solutions of the alkalis 
even when ludling, but alcoholic imtash rapidly d(*compose.s it. 
(Bolas and Groves, .lour. Chem. Hoe. xxiii. 101.) 

(JARIiON, .SJ^E(.!TRUl\r OF (Si'isctrum Analysis, E. 0. S.l. 
CARBON ABllTllOLIG ACID, C.^H^O., (I/O, C/„//y 0,)* 
B’hcn naphthol ami sotlium are heated together in an atmo- 
s])here of carbonic anhydride the, na])hthol is almost entirely 
converted into sodic cfirl>onaphLliohite, C\.ILKO_, 

On dissolving this in water, and atlding hyilrochloric acid, the 
acid i.s set free. It crystallizes in stellate clusters of colourless 
needles, which mi*lt at 188°. It is very slightly soluble in 
water, but easily in ether, alcohol, and benzol. With bases it 
forms salts, whic,h an* gencjally but slightly soluble, in water. 
The potassium salt is crystalline. (Eller, Zeits. Cham. 18C9, 
p. 184.) 

CARBONARI, members of a secret soci(*ty in Italy, which, 
being formed for the fiirlherauce of democratic principles, used 
the phraseology of eollie.rs or ehcirconl-lmniers as symbolical of 
their own political ideas. Their origin is geiieially traced to 
about the year 1820, and their avowed intentions were to 
erect a Rc-iniblicaii system of Government, based on justice and 

i ^alriotism, at a time when the political and moral comlitioii of 
taly was one of tiarkness and degradation. Their numbers 
rapidly increased, and their members included many of the 
clergy an<l the military; whilst the title oi' tlieir society was 
adopted by sympathetic associations in otlier countries of Europe. 
At present there is little external dem oust lation of tlieir activity 
or existence ; owing to the approximate realisation of the designs' 
of tlu'ir corporation. Their orgaiiizafion was severe, and their 
rules inllexilih*. Defection from tla ir principles was a capital 
offence on the part of memhers u'lio had once sworn to up¬ 
hold and to propagate tliem. Tlie ex-Emperor of the French, 
Napoleon ill., was in early life identitiud with the Carbonari; 
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and the conviction that he was a traitoi to the ohligations then 
asBumed by him to labour for the freedom and independence of 
Italy, is stated to have been the motive of the attempt at his 
OBSomnation by Orsini, Pierri, and others, in January, 1858. 

CARBONUSNIC ACID, an acid 

found by Hesse, in the lichen Usnea Barbata, and very closely 
resembhng usnic acid, It melts, how¬ 

ever, at 195®*4, whilst the former melts at 20r‘8. (Hesse, Ann. 
Chem. Pharm. cxxxvii. 241.) 

CARBOPyRROLIC ACID, CbH.NO, « NH,((;jIaO)^Ho 
When ammonic iiiucute is distilkd, 

carbopyrrolamide is obtained; and 

on heating this with a solution of baric hydiute in scaled tubes, 
It is decomposed, ammonia being lilteiated, and baric cttrboi>yr- 
rolate formed. The baric coniponn«l crystallizes in iiacivons 
lamina, from which the acid may be readily separated by the 
action of hydrochloric acid, ('arliojiyrrolic acid is soluble in 
alcohol, and may be obtained from tlai solution in the crystalline 
state. It is readily decomposed by beat, carbonic anhydride 
being evolved and i)yrrol formed. (Schwanert, Ann. Cbcm. 
Phann.. cxiv. fi3.) 

CARBOTHIALDIN, CJI,„NaS, is a cobnir- 

Icss crystalline, body, produced hy adding carbonic disulphide to 
an alcoholic solution of aldehyde amiiioiiia, and also by agitating 
an alcoholic solution of aldehyde with mnmonic sulpho-car- 
bamate. 


and carbuncles. They showed themselves, as Holwell tells tis, 
in all the survivors, without exception. Such an eruption has 
also been known to follow vaccination performed in adults. In 
modem times, carbuncles have shown a decided tendency to in¬ 
crease, and, in some years, have assumed the proportions of an 
epidemic. The received local treatment of the carbuncle is by 
free crucial incisions, followed by poultices; and the consti¬ 
tutional treatment by a generous diet, with wine and spirits, 
bark, and ammonia. 

UAROANET, from the Fr. earcan, a collar, a collar or neck¬ 
lace of precious stones. Shakspcarc uses the word in this sense 
in his * Sonnets ’— 

“ Like steiiCB of worth they thereby placed aro 
Or captain jewels in the carcanet.”—Sonnet 62. 

So in the ' Comedy of Errors ’ (act iii. sc. 1)— 

“ Sny that I linper’d with you at your shop, 

To see the making of her carcanet.’' 

But the word was not, as is sometimes said, confined to ladies’ 
necklaces. Harrington in his ‘ Orlando Furioso' writes— 

“ About hie neck a carkiiet rich ho wore.” 

CARCINOMA fCANCER, E. C. vol. ii. col. 559]. 

CARDBOARD MANUFACTURE; CA'llTONNAGE. 
There is no convenient single word in English to express the 
French Gurtonmuje and Cartonnerie —small boxes and other 
jirticbis made of cardboard. The French divide the inanufac- 


NH. . CH, ^ NH, , oQU 

OS(NII^S) + ^0011 “ C.S(NCJT,S) + 

Ammonio Alddiydo. Cnrbothialdinc. Water. 

Bulphocarbamatc. 

{NH^S,mi^G,S, -f + 4H0). 

It is insoluble in ether, sparingly soluble in cold alcohol, and 
easily in boiling alcohol. It is insoluble in C((ld uater, but when 
heated with it, is resolved into aldehyde and amnionic snlplio- 
corbamate. It dissolves in bydrocliloric aci<l, and is rejmv 
cipitated from the solution by ammonia ; but when boiled with 
excess of hydrochloric acid, it is resolved into ahUdiyde, carl ionic 
disulphide, and ammonic chloride. Mulder and Bettinck regaixl 

It as diethylidine sulpbocarbomate, XI S) 

(Redtenbacherand Liebig, Ann, Chem. Pharm. Ixv. 4.*!; Midder 
and Bettinck, Zeits. Chem. 1868, 376 ; Schilf, JrtA7e«6enc/i./, 1867, 
728.) 

CARBOTRIAMINE [Ouanidink, E. C. B.]. 

CARBOTRIETIiyLTIlIAMlNE — Tncthylgmnidim [Gua- 
KiniNE, E. C. S.l. 

CARBOTRIPHENyLTRIAMlNE [Guanidine, E. C. S.]. 

CARBOXYLIC ACID [Croconio Acid, E. C. S.]. 

CARBUNCLE, Carhunciilm. This word is derived from 
the Latin carhOf a hurnimj coal, and is the synonym of the Greek 
anthrax, also of the now-disused word pruna. The carhuncle 
is ail aggravated form of tlu^ swelling known ns a Jml (Jarun- 
culus), and consists in a hard, circumscribed, dark-red, shining 
tumour of the cellular membrane, cliielly attacking such coarse 
parts as the neck, back, or buttocks in middle-aged or old per¬ 
sons, and sometimes attaining the size of many inches in 
diameter. The swelling very rarely terminates favourably in 
resolution; more commonly it passtjs on into suppiimtion, ami 
the slow diflchaige of a thin blood-tinged Huid by one or by 
several small openings. The mass of the tumour, when exposed 
by incision or by spontaneous suyipuration, is found to consist of 
a bard, ash-coloured, or black mass, finnly adherent to the parts 
around and beneath, and, in favourable cases, detaching itself 
from them by a slow process of suppuration. Carbuncles break 
out suddenly and unexpectedly with beat, itching, and pain, and 
are attended with some fever and constitutional disturbance. In 
some cases, they apx)ear in succ(?ssioii ; and when numerous, or 
of large size, iirove fatal by sloAvly exhausting the x^owers of life. 
Carbuncles or boils, in successive crops, and often in large num¬ 
bers, are the results and outward expression of more than one 
kind of poison formed in the body and circulating with the 
blood. They were associated with the blains, buboes, iietechi®, 
and tokens of the plague ; and the blains, or blisters, often 
Xiassed into carbuncles. They broke, became covered with a dead 
crust, or eschar, round which the skin first grew red, then livid, 
then black. The blood of the survivors of the Black Hole at 
Calcutta seems to have xjurified itself by on outbreak of boils 


tiire into six different branches, each carried on by a distinct 
set of workpeox>le:—(1.) Boxes of a highly finished ami onia- 
inenlal character, for containing artificial flowers, velvets, rib¬ 
bons, &c., chiefly for disxday in shops ; together with corbeilles 
for wedcling presents. (2.) Boxes and small omuments for 
conbictioners. (.3.) Bo.ves for packing trinkets and small toys. 
(4.) Boxes for faus, gloves, and perfuiiKjry. (5.) Large boxes for 
luickiug shawls and ribbons for shops, warehouses, and exporta¬ 
tion. (6.) Pill-boxes and wafer-boxes. All these articles are 
collectively known as carUmiuKje or cartonnerie and France 
excels most other countries in their jmidnction. 

(’ardboard itself is one among many different kinds of thick 
paxier. In most cascis it consists of two or more thicknesses 

S asted together, and brought to a iirojier state by p^^issmg, 
lying, i-olling, and other ])rocLSseR. The canlboard for playing- 
cjirds and address-cards usually consists of a layer of cartridge- 
jiaiicr between two layers of fine iiapcr ; Bristol board is made 
of fine paper throughout; milllioard is coarse and heavy, but is 
rendered siuootli ami glossy by lieavy rolling ; while pasteboard 
is a generid desigimtion for a number of dillerent kinds. 

Tlie maniifixctiire of boxes and other articles out of the various 
kinds of cardboard is a branch of industry re(iuiring c.xiicrt nia- 
nijmlalion rather than meclianieal aid. Shaping with knives 
and seissora, cutting half through the substance to make turn¬ 
up sides and edges, gluing, gumming, ]>asting, decorating xvith 
coloured ]»aper or coloured jiictures, x>mnting, and gilding— 
are the chief xn’occssf‘s adojited, according to the sort of article ^ 
intended to be x>roduced. The manufacture of pasteboard pill- 
boxc*s is noteworthy for the ingenious details it involves. Sup¬ 
posing them to b(*, as is customary, white outside imd X)ink 
mshle, a liot solution of cochineal is brushed over sheets of 
jujier, whicli jiaper, wlien dry, is to fonn the inner lining of the 
jottom of the boxes. Other slieets of pax>er are coloured over 
about one-fourth of the surface, and are well pasted on tho 
nncoloured portion. A wooden roller, equal in diameter to the 
intended box, is rolled 011 tlie jiapcr in such a way tliat the latter 
will fonn a tube or cylinder uroimd it; the tube has the pink por¬ 
tions on the inside, while the pax^er, rolling over itself in a fourfold 
thickness, acquires substance enough for the sides of the box. Tho 
outeide is rubbed in order to smooth and solidify tho paper; tho 
roller is withdrawn; and the tube, about ten inches long, is X-iloced 
in a hot room to dry. A mandril or core is inserteu into the 
tube, and the x^aper is xiolislied by the friction of rubbing surfaces. 
The tube is next cut up into box-rings or bodies ; a mandril, 
inserted in the tube, is adjusted to a lathe ; and while the tube 
is rotating, a small but sharji-cutting instrument cuts it up into 
bits of the x>rop<ir size. A broken piece of watchspring, fixed 
nt a proper angle between two bits of wood, and shariiened, is 
said to be better than any regular knife or tool for this purx^osc. 
The liottoni is made by stamping disks out of pasteboard, and 
affixing one to each dox. Sometimes the outside is pink or 
black, and the inside white; sometimes inside and outside are 
alike white; but the mechanical details are the same in any 
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case. The cover is made in the same way as the hox itself. 
Notwithstanding the many processes in the manufacture, the 
smaller boxes are sold at sixpence per gross, or even less. 

CARDIA, the upper orinoe of the stomach, named from the 
Greek word for Jieart, probuldy because it is near that organ. 

CARDIAC, relating to the heart. Hence the compound 
term acardiac ai>plied to foetuses, and to certain animals that have 
no heart. Hence also tiie terms haplo-cardiac and dijilo- 
c^iac, applied to animals having respectively single and double 
hearts. 

CARDIACA. This term was formerly applied to cordial 
medicines, producing a sensation of warmth and comfort when 
t&ken into the stomach. C. arteria was the old name for tho 
coronary artery of the lieart. V. ptimo, or cardiac jiaasiun^ was 
used by the ancients, as we now use synco]K!, or fainting. 

CA1U.)IACUS MOllliUS, a name given hy the older author.^ 
to nervous fever. 

CARDIALGIA, stomach-pain, or hearthurn—a condition 
usually relieved hy alkaline remedies. 

CAkDINAL VIRTUES. In ancient Cree.k ])hiIosop]iy tliore 
were as.sumcd to ho four chief or Cardinal Vii Lue.s, wliicli include 
all othens and are sufficient for our gavernment and guida7ico 
under every variety of circumstance. 'J'liese were. tTo<^la, Wis¬ 
dom, or Moral Discernment ; aaxppoavvt), Temperance, Modera¬ 
tion or rrudence ; avdptla, Manliness, ('ouruge or Fortitude ; and 
SiKaioaitnit Ry Lhi*(dogiuns of the Itoriiish church this 

classification was adopted, with a slight variation of the terms, 
for the. secn/fir virtues ; but to tbe.m were added i\n'. theolo<iical 
virtues. As thus ann.'inlol and detined, th(‘. Cardinal virtue.s 
comprised the. tlnve Theologic.d V’irlues, F.aith, Hope, and 
Charity ; and the four Moral Virtues of Prudence, Fortitude, 
Tomperance and Justice. Both clus.sifications are, however, 
obviously imperfect and inade(|uate ; and they are alike ignored 
in all n'ode-ru systems of Ethics. [Mokalh, E. (\ vol. v. col. 
759.] 

CARDS, PLAYING. rT'n.wixo (!aiu)s, E. ('. S.] 

(3A11EENTNC, (from tin* Latin cariiut, the keel ol a .ship) the 
practice of heeling or laying ovei' a .ship on one .side in oi’der to 
cleanse, caulk, or repair, the exposed side. Tliu operation is a 
dangerous one and is much h'ss dfleii resorted to than formerly, 
l>artly in conseiiue.nce of the dilference in shi))-huihUiig, and 
])artly of the greater facilities afi'ordcd for docking ve,s,sels, 

CARGO, the goods or merchandise with which a ship is laden 
for a trading voyage. For the laws relating to the carriage of 
goods in merchant Bhi]7.s, see Fiikkjht, E. (.h vol. iv. col. 210, 
Shipb and Shtpi'INO, E. C. vol. vii. col. 535, «S:c. 

CARICATURE, the name, of a species of drawing, meaning 
literally a “charge” or “addition,” hut used for exaggerations of 
tlie moral, physical, or other defects of iiersojis or idea.s intended 
to be represented in a degraded or sarcastic point of view. Curi- 
cjiture IS the satire of drawing, and so iar dilfcrs from the 
grotesque, or comic, that it is ])ersonal or individiiul. It dales 
from the earliest ])eriod, caric.atnre.H being i'ound in use among.st 
the ancient Egyptians. Tliese had for their subject the satire 
of royalty ; and tne moiiarchs and their folldwers.ire rej)n*.seut<*rl 
us animals engaged in wars and religious ceremonies. Such are. 



1 .—Papyrus. Britlsb Museum. RamoHcs 111. uiid Queen, us auiiuiUs. 

the papyri of the British Museum and Turin, supposed hjy some to 
represent the life of Rameses III. In these Im is depicted as a 
lioi^laying at draughts with his queen, caricatured as a gazelle ; 
or with his followers as foxes conducting geese, and cats and rats 
parodjring the attack and defence of castles in Asia. This form 
of caricature, which finds its illustration in the Batrachoniyo- 
ttiachiaof Homer, was, however, not the only one in use ; persons 
of state in their own form, somewhat exaggerated, are caricatured 
at the period of tho 18th dynasty under tne rule of the Heretic 
ARTS AND SOI. DIV.—SUP. 


monarchs. Humorous, or facetious and grotesque representations 
of religious subjects wore also occasionally in use, but wore no 
doubt dangerous subjects for the reed under tho Pharaohs. 

Of the other Afj-ican and Asiatic nations there are no cari- 
catures, but of the Greek artists, some turned their attention 
to satirical representations, and the most celebrated of these 
was the painter Pauson, who nourished about B.c. 400, whoso 
caricature.s excited the hatred of his contcunporaries, Aristo¬ 
phanes and others also throwing odium on his name. The 
iosthetical nature of Greek art, however, abhorred the gro¬ 
tesque and tlie ugly, as a rule, and such caricatures as have been 
preserved, are chiefly in small terra cotta figures, where the 
Ireedom witli whicli tlie clay is Avorked, seems to liave inspired 
greater licence to the artist, while the rise of the low comedy 
Avhich burlesqued tuvered liistorical subjects, and contemporaries, 
sugge.sted the use of caiicature to the potters and the painters. 



2.—C.'tiricatnrc of (F.(Upus and Sphinx, from a fictile vaso. Abo\>t n.o. 400. 

Garicature was also produced on engraved stones, and whimsical 
devices, such as the union of dilJerent grotesijues to make up the 
body of a bird or an animal, are not uncommon. After the age 
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of Alexander the Groat, sucli dovicoa wei*e called grylli, and were 
no doubt intended as caricatures, or jests of a personal nature, 
and were common even in the days of the Roman Empire. 
Caricatures also flouiished imder the CseSars, and'were one of 
the last sparks of expirinff freedom which survived the republic. 
They appeared sometimes as cralRti, scrawls on the walls, re¬ 
presenting public event^ the heads of the emporor, or even 
the Crucifixion itself. Sufeh are the scrawls or gratliti of the walls 
of Pompeii, and of the palace of the Cajsars on the Palatine. 
Bronze statuettes are also seen, one representin" the Emi)eroT 
Caracalla as a dwarfish gladiator, (Fig. 3,) and some orator or 
statesman of the period naranguing in the togn, but having the 
hand of a rat or hare substituted for tbal of a in.'in, evidently 
intended for some known senator or rluitnrician of the time. 
The term cottas also abounded in caricatuic' or satirical tyjios, 
and, as in the bronzes, deformed dwarfs and lignres, or beads, 
with exaggemted features, clearly inleinl to ])Ourtray individuals 
of the Roman Emiiire. 

After the full of the Roman Empire, caricature reniuined 
for a while in ubeyance, till the arcliitecture of the dark ages 
again reproduced il in the form of groti'Sfiiu! figures, or com¬ 
binations of liumaii .and animal forms, in fantastic .attitudes, 
placed under the sedilia, or .at other places on the buildings. 
These representations, the meaning of which is nnci'Tlaiu, 
symbolized either pailicular vices or classes of society, and weni 
by no means of that personal nature which distinguishes cari¬ 
catures of the present day. Although occasional scrawls m.ay 
occur in early MS. they are not of the strict nature of caricature, 
but mere fantasies of the scribe, like the scrawls and eftbrts of 
the school-boy. Although tixaggerated and deformed the illu¬ 
minations of Anglo-Saxon manuscripts ur<' not caricatures, but 
only the attempts of early art to realise more seihms subjects in 
a mere sublime style of art by exaggerating the proportions of 


actions. No one in particular was pourtrayed) but the monks and 
friars bad their vices neither unskilfully nor roarbgly depicted. 
The devil was often limned in grotesque or ridioulous shape, but 
generally in the goatish type of the god Pan, of classical art. 

In this state the art of caricature continued till the time of 
the Reformation, the only political caricature of the Ifith century 
being one representing Louis XII. playing at cards with the 
Swiss, Vonetii'in’ and other states of Europe. At the time 
of the Reformation, Ctaricatures were common on both sides. 
The Pope ass, a jiopular gi'otesque and allegory, and the 
monk calf, an* due to this period, although stated to have 
been found iiiilie Tiber in 140() ; and the popes were caricatured 
in Germany in a W'ork entitled the ‘ Passional Cliristi et Anti- 
christi.’ Alexander VI. was pourirayed as the devil, or an ass 
playing on the hag]iipt^s, and Leo X. as seated on the abyss of 
hell. JiUcas { !ranacli, the, friend of Luther, was the author of 
this work, and the papal ]i{irty caricatured Luther and his 
family, the Reformer being depicted as a fool, or as bagpipes 
pl.ayed on by the devil. TIjc 16th century was very prolific 
in political and juTsonul (caricatures. In France caricatures were 
made agiiiiist Henry ITT, by the Ligue, and also by the Ligne 
against tlie king. The Ligue were represented as apes, in 1.593. 

Ill the nexteentury both sociiil and jfoiitical caricatui'o abounded, 
(ballot, who ilourished from ir>93 to 1688, made many grotesques 
and caricatures of scenes and events, such as the tcmi>t.ation 
of St. Anthony, tlie hoirors of war, and other subjects, in which 
he was followed hv Salvator Rosa, Delle Belle in 1650—1664, 
and Remain de la llooghe, who illustrated iiopular novels of the 
day, and also indulged in caricature. 

bnc of the earliest, if not the first English earicatnre, re¬ 
presents James I. jmlling the ]»apal tiara from the head 




Pig. 4.~( 

MB. Rog. ] 

the principal figures. Even in the Latin Bibles of the 13th cen¬ 
tury, grotesques, giants of elongated slia])e, and aiiinial forms in 
human attitudes ncciir, or comhiiiatidiis are fornu'd. (irotoscjnes, 
usually caricaturing the religious orders, ap]>oar in the missals 
of Henry III., in the same cciiturv, and in (dlier AISS. hotli foreign 
and English, of that .age. On the Pipe rolls of the same eeuturv 
the clerks h.avc drawn, or scrawled, (’.aricatnres of tlie Jews of 
Norwich, .and Irish and Welsh men, both of Avdioui were satirized 
at the period. (Fig. 5.) In the Book of Hours of Richard II., a 
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A«g., 10 S. IV. f. 70. 
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severer kind of caricature represents croAvned popes, and other 
ecclesiastics, seated as skelcctons of huge dimensions in the stalls 
of the cathedral, in the 14tli century. In MSS. of a subsequent 
century, of the time of Henry VII., and his granddaughter Mary, 
caricatures are also found. Just prior to the Reibriualiun, cari¬ 
catures of the religious orders, and of the devil were very rife. 
Their principal hostility was directed against the friars, who are 
generally represented as foxes, clad jn gowns and hoods, holding 
forth discouiiieB to geesOi or performing other quaint tricks and 


Fig. -Jamc.'i I. ]>uUing off tlic Fopc’s Tiara. Prom a print. 

of tin* jxqu*. (Kig. (I.) ?(dilii‘.al caricature took a further 
I diwchqnnent in 1635. Gala*^, a S[»auiHh geneiial, wlio defeated 
. the French, Ava.s caricaluivd, was Furstenberg, in 1688. 
. The struggle of th(>, king and jiarliainent in Eii'dand also 
gave rise l«t many caricatim.'s ; .and Archbishop Laud, tmd 
l’i.sliop Williams, in 1642, wen^ special objects of attack. These 
satires continued during tlie wlnde contest, and (/liarles II., after 
his father’s dc.ath, was caricatured by the Bivsbytorians as brought 
with his iio.se to the grindsluue. The Bresbyterians and Iiide- 
])t‘n(leiits caric.aturpd also one another ; the Dutch weri! a par¬ 
ticular object of these pasquinades, as were also vices of the aay. 
At the close of the Commonwealth, a new class of caricatures ap¬ 
peared in the shape of playing cards, on which were depicted the 
principal political personages of the times, as Lambert, Haselrigg, 
and others. These were made in Holland. The Rye House plot, 
and the Mississippi scheme were also caricatured, and at the time 
of James II., the* Queen Mary of Modena was a particular object 
of these drawings, as also her confessor, Father Petre, who, for 
some hitherto uiiexplained reason, is represented riding on a 
lobster. At this time caricatures were not issued as separate 
prints, but generally as engiuvings which were the title pages 
or accomppiments of books ; and the Dutch and others struck 
jetons or little medals with caricatures on political o'ventB. 

state of caricature remained in muon ^e same condition 
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till the reign of George IL, when the taste for it increased most remorkahle of whose caricatures, called * A New Wav to 
vastly, and hecame a public necessity; and there were m^y pay the National Debts,’ caricatured the ministry and the court. 

publishers of these pictondl satires. The names of publishers __ — 

were, however, more often alluded to then than artists ; and the " 


beginning and middle of tlie 18th century saw many spirited 
productions of this kind, such as a ‘Nurse for the Hessians/ 
in 1766, and a ‘Raree Show/ in 1762. Social foibles and 
polite vices also fell in for their share of ridicuhi. Some of 
the artists were French, as Coypel, Gouiiy, and Boitard, from 
1780 to 1770 ; others Swiss, as Liotard, or Dutch, as Vander- 
gucht, and Vanderbaiik ; with many English, as Beckham, 
Collet, Dighton, Attwold, and MacArdell, celebrated for a iirint 
called the ‘Park Shower,’ Dailey, and Sandby. A host of 
amateurs also indulged in the sportive pencil - tho Manpiis of 
Townsend, Lady Builingtoii, Buiibiiry, Siiyers, and others. The 
administration of Walpole, which lasted from 1721 to 17-11, was 
the special oliject of attack : if it was ]»oi)nlar, the <»i>posilion 
vented its sjileeu in stiiiging ridicule of its acts. Caricatures 
increased in spirit in 17;il); and one of the most remarkable, 
entitled‘The Motion,’was jiublished in 1741. It rejuesented 
the opposition falling over one anothe.r in their hurry to obtain 
places. This was ibllowed by otheis, entitled ‘The Reason/ 
‘The Motive/ ‘Political Liberals/ ‘The Funeral of Fashion/ 
and ‘ Funerals performed by Squire Saudys/in which Boliiig- 
ijroke, Pulteney, and others were depicted. In 17.‘)r> the Fiviicli 
Avar and ministerial inti igues gave rise to many caricatmes, and 
in 1756—67 seventy-live small curds, about tlu! size of jdaying 
cards, apj)eured. In these Fox was represented Avitli a fox’s head. 
Some boro the titles of ‘England made Odious/‘The Devil 
turned Bird-catcher’—slinging up Fo.x, and Newcastle clutch¬ 
ing at gold, whil(! the fiend drops an u.xe on his neck. The 
opera Avas also caricatunal iiudcu’ ‘ Tins Idol,’in Avhich the priiua 
donna Faustina, a capiicious (pieen of song, was cleA’ated on a 
table, receiving the adorations of her musical admirers on 
their knees. 



f. 7.—(Jcoi-go III. aud Quvci) Chiirlollt; UKikiiig nistio iuiiulrlos. Jl, Ciillr.iy. 


At the begiiiniiig of the reign of George III. carica¬ 
tures, Avhich had Blumbered under the administration of Lord 
Chatliain, reappeared. Bute Avas ])arlicularly (duioxious, ami 
he Avas usually coupled with Fox-the one generally us a 
Sc(d,climan, the other Avitli the fox’s head. The number <if 
caricatures Avas great, and Bute peusiouetl liogartli to ristort, 
Avho made his debut as ‘ The Times, Noa% 1/ 1761. Hogarth 
Avas surpassed in political curicutuves by others. Bute, figured 
Avitli the boily of a boot, was most successrully caricatured us 
kicked out by the Dukes (jf Cniuberhind and York in 1763. lii 
the meuuiime social caricatures, representing the .state of society, 
Avere published by liogartli, a painter unrivalled in depicting 
the sentiments and passions, and Avith a most scrupulous atten¬ 
tion to the use ol ac.ce.ssories. Three pictorial <lramas—the 
‘ Harlot,’ tlie ‘ Marriage a la Mode,’ and the ‘ Rake’s Progix!.ss,’ 
nut to mention his minor efforts,—anived at a j»itch of perfect- 
lion, and stand alone in this brmicli as the genteel comedy of 
satiric art. 

The political caricaturist,s avIio succeoxled Avere Paul Sandby, 
Avlu) caricatured Hogarth, and Avho imitated his style, (’ollet, 
one of Hogarth’s pupils, avIio imitated his muster, and died 
in 1780. He was jmneipiilly a social c.aricatuilNt, and jMilitics 
rarely engaged his ])encil. Sayers, a political curicaturi:-t, made 
a senes of the Rockingluun Hdmiiii.sti'atioii. Fox ainl Burke iigure 
in one, which represents, undi*r the title of ‘ Paradise Lost/ the 
pair timied out of that political jiaradise—the Treasury—by 
fie.nds; while the heads of SUelbunu', Dunning, and P>arr6 
adorn the gate. Saycr, in the pay of Pitt, contiimeil, Avith a 
bitter if not facile pencil, to ridicule the iqtposition ; and one of 
his happiest efforts was ‘Curio Kluiu’s ’rriumnlial entry into 
Lcadenhull Street,’in which Fox, rides on the back of Lord North, 
represented as an elephant, to the dour of the India House. 
Bunbuiy, son of a baronet, avIio died 1811, dreAv caricatuius ; Ms 
style was bui’lesque and coarse, and he Avas principally a social 
caricatiu’ist, especially for equestrian subjects. Many carica¬ 
tures contemporary with these artists appeared, mo.stly by 
amateurs. Woodward, a better artist than Buubury, succeeded 
him; be liourisbed tRl 1800. These Averc followed by Gillray,Ayhu 
engjraved the works of other artists, and who commenced tus caiica- 
turist in 1770. He was one of tho best caricaturists Engknd 
has produced, showing great taste and skill, but draAving in a 
coarse large style. His caricatures were directed against the 
Rockinghwoi-Portland adminietration. Burke and Fox, the 
monarch, George III., and Queen Charlotte, by no means univer¬ 
sally popular, and looked upon by a part of the nation as mean 
and parsimonious, were unsparingly attacked l)y Gillray, tho 


Di.sregard shown by the king t(» some of this .nrtist’B sketches is 
saiil to liuvc instigated him to kee]» on his attacks on the king--- 
his vulgarity, prying nature (Pig. 7 ), and ignorance. Hu also cari¬ 
catured the' French. Partly contemjmraiieou.s Avith Gillray was 
RoAvlandson, whose first caih'-ature, i>ublished in 1784, and 
calh’d the ‘Cluuniaon of the People,’ Avas in favour of Fox. He 
also earicutured social lifci in prints called ‘ The Tythe Pig,’ 
‘Cold Broth/ and ‘CJalamity,’ but a want of refinement and 
coarhe.nesa toucliing on obscenity e.luiracteriscd bis later works, 
His men are fat and burly, and sktsti lieil from the lower orders, 
as iU'e also hi.s leiiial(5 ciiuraders. RuAvlandsoii died iu 1827. 



Fig. 8.—Caricature of Napelcuu I. By Rowlandson. 
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showing John Bull a picture of peace while abstracting money 
out of his pocket. Ho also caneatured Pitt and the Union in 
* A Plight across the Herring Pond/ and * The Triumphal Entry 
of the Union into London.’ His last caricature was in 1810. 
The French nation and Napoleon I. were a constant subject of 
attack, and embittered the national feeling of England and 
France against each other, injurious words and sfiliric sketches 
being more felt than even tlie vicissitudes of war. The French 
retorted, and the English character and nation were caricatured 
in most degraded style as victims of spleen, gluttony, and other 
vices. 

The elder Cruikshank was succeeded by bis sons George and 
Robert, who commenced ]iolitical caricatures in 1815, and who 
contrived to produce caricatures in a peculiar style, different 
from that of Itowlandson, in wbicb is a trace of the ])bant.nHiii of 
Fuseli. Contemporary with (iniiksbaiik avjis R. .Scjymour, an 
artist of the same school, and who juoduced both political and 
social caricatures in the. reigns of William IV. and Victoria. 
Like all caricaturi.sts, be bad a facile ]M‘ncil and raj»id powvr 
of invention. Seyinoiir -wjts one of the first of the lithognipbic 
artists, and worked from 1822 to IH.’UI. During this period 
caricature bad pas.sed into uiiolbcr jdiase. Altliougli lithographic 
triiits, with a slight trace of’ humour, lait only after all iiill- 
eiigth portraits, einaimting from the- jieiicii of the elder Doyle, 
witli liis signature IH., still coiitiiined, tin*, comic jounials began 
to a]»p(!ur, and ‘Punch’ and ‘Figaro in Ltnulon/ in IHIil, 
were illustrated with political and social caricatures, executed in 
woodblocks. Seymour illustrated the ‘Figaio;’ the younger 
Doyle, and Bubs(i<pnmtly Leech, ‘ Punch,’ with great .sjdrit and 
in the taste of tin; period, which finally reverteil to the classic.al 
or alWurical for the leading siil)j<>cts. Su))se(iuent to the‘Punch/ 
the ‘Charivari’ in France, and the ‘ Kladd«*rdatch’ in Germany, 
appeared as caricature journals ; and their number contiinu's to 
increase at the present day—the taste of the age inc.liniFig to the 
burlesque. Isolated caricatures we-rci also issued in Russia 
during the Crimean war, (me of which, called ‘ Taking (Tonslndt 
by the rule of rhnmh,' represented Sir C. Napier mastliea<led 
with a bottle of nm in Ids band. Some of tliese caricntiires, 
flraw’n with great vigour ami sjarit, are often cartoons of art, 
and e.xcite. tlie lioiTor of the spectator, widle others move his 
risibility or conbuiipt—the last the llighe^t ellbrt of this brnucli 
of art, and tlii! bitterest shaft that can Ix' shot fVoin the arti.st’s 
quiver. 

(Panofka, Pnmlim ui\(l CKricidanii aus ircrlm der clitNtti.sch'» 
Kunat^ Berlin, 1851 ; (lliam])fleiiry, h'AH dc (Jarirature, 12nn), 
Paris, 1830 ; T. Wright, ‘ Hisforif of (faricahar ami the. Grote}<quc 
in Art, 4to, London, 1805.) 

CARIES, a nioiiilicaiion or ihaith of the bones, the result of 
severe injury or of disease. Bones so afbrled jiass through 
various changes of colour, from dead white to black. The dead 
bone acts .as an irritant fo the ailjacciit sonnd bone and to the 
neighbouring soft parts ; matler i.-. formed artmud it, which, in¬ 
creasing in quantify, .mIkjws itself first as an alisccss, then as an 
open ulcer, tlmjiigh which, after a hmg interval, the ofltmding 
bone becomes discharged, d'his natural ]»r««’ess of relief is often 
greatly assisted and helja-d forward ly surgical ojunatiou. 
CARMAGNOLE. (National Ams, E. (!. S.J 
CARMELITE ORDER. Tim origin of the (‘annelites, or as 
they are more commoidy calleil in England While Friars, one of 
the most illustrious reiigious fiateruities if wa? consider their 
scientific attainments, aUhongh their studied poverty j)reventetl 
them from leaving behind smdi grand and numerous works of 
architectural display as some of tl)eii’ richer conqFeej's, a])]H'ar,s to 
he involved in great obscurity. Sonu! of the xviilers who have 
described them even V('iitnr(i to de(luc<> their fuuridatiun from 
antediluvian times, othej .s from the epoch of Our Saviour, others, 
with more probability, liom the closing years of the, twelfth cen¬ 
tury, when St. Albert, Bishoj) of Bethlehem, according to one 
class of authore, or Patriarch of .1 emsalem, acconling to another, 
drew up the Rule of the fraternity then settled at Mount Carmel 
in Palestine. This Rule, which was principally derived from 
the early and well-known Rule of St. Basil, contained among 
other details the following principal points. Reverence to he 
paid to the Prior, who is chief of the Order : the brethren to livi; 
apart, each in the occupation of a separate cell, remaining day 
and night in prayer and meditation except when engaged in 
other business : the acquisition of private property prohibited : 
morning mass to be celebrated in a central oratory : fasting to Ihj 
observed during the period extentling from the Exaltation of the 
Holy Cross, the 14tli of September, until Easter: abstinence 
from flesh at all times : continuod exercise of manual labour: 


silence from Vespers till the following Tierce daily ; practice of 
great humility and respect to superiors. In a.d. 1224, Pope 
Honorius HI. approved and confirmed the Rule, and about this 
time, the C.armelites who already had set up some conventual 
establishments in Europe, began to extend their sphere of action, 
and obtained from Pope Innocent IV. the appointment of a com- 
mis.sion to examine and rciport upon the Rule which required 
altcmtion .suited for their altered condition, and make some 
amenclmeiits to it. Peipctmil chastity was added to their other 
vows, anti some mo{li{ictitioii.s respecting their diet and silence 
were adopted. They were also allowed to eat in a comnmn 
refectory or dining-hall, instead of taking their meals in their 
cells .as lunvtofore. 

They might also keep and use asses, mules, and cattle. These 
OTiiendatioiis were rati lied in a.t>. 1247, .and afterwards confirmed 
by several Popes, among whom Enge.iiiiis IV., and Pius II., 
made some, further alterations. Those, hretliron who keep to the 
Rule .ns filially initig.nted are called Conventual; those who 
maintain the modifications of Pope Innocent TV. only, are called 
<flmrrvants. The fomnler, Albert, was a nalive of Italy, being 
born in Cnslro di Giialtieri in the dioeese of I’arma. He studied 
litenature, but eventually took the. haln't of a Regular Canon iii 
Ibe. Monastery of St. Cross at Movtara in tbe Milanese, where he 
Avas elee.ted Prior at an early ag(i. Three years al'terw.nrds, his 
reputation Txiing sjuvad abroad, he was chosen Bishop of Bobio 
in Northern Italy, and sluirLly afterwards Bishop of Verceil, 
which .'•ee he u<lnjinisle](*d for twenty years. 

Pojie Clement 111. and tlu' Empoia)r Frederic I. employed him 
a.s a iiiediutor Ixitwcen the,(Miurcli and the Einpiri', then eng.aged 
in a di.spute. The Enqieror Henry VI., and Popes Celestiiie 
TIT. and Innocent ITT., confciTed many favours iqxm him, and 
in A.i). 1204 he xvas appointed Palriureh of Jerusalem, upon the 
death of Monaclius, tin; J 1th Patriarch, lie lived at Aeon in 
Ihdestine ill practice of continual austerities, and in A.D. 120fl, 
Brocanlns, siqterior of the anchor ites who had collected together 
oil Mount Carmel under tlu^ leadership of Berthiddus, applied to 
him to ]tre.scribc a llnh‘ for tlieir guidance. This was the origin 
of the Order, Brocardus liim.'-elf being the first prior of that little 
congri'galion Avhich aflei wards so greatly increased, and thu.s it 
Avas that Albert Avas coiisideii'd the legislator of the order of 
Carmelites, Avlm took Elias the J’rojihet as tlieir patron, on 
account of liis retreat on Mount Carmel. Albert Avas murdered 
by a sinner In* had formerly r«*])roveil, Avheu attending a(k)inicil 
laid at the jAteran Palace, in 1215. His meiiioi’y is kept ou 
till' 8th of April .as a confessor. About 1225) the (.’armelites 
quitti'd Palestine, and linsl set up a monastery in Cyprus, at 
Fortania. lii England llio.-e of Aliiwiek and Aylesfonf, about 
1240, Avere, among the first. In 1244, the first French house 
was eoniinenced iu the desert of Aigualates, near Marseille', 
and thus the. mimhcr increasing, they Iield their first European 
chapter in J2 J.") at Aylesford. StcA'ens, writing of the order in 
1723, .says they had 38 ])Povinces, besides the I'.oiigregatiou of 
Mantua containing 54 inonastei ies under a vicar-geueral, and 
the Barefoot (’aniieliles of SjKiiii and Italy under theii' oaaii 
generals. The order is governed hy a general cho.sen every six 
years, and mostly residing at Rome. 

The Carmelite, inin.-, notwithstanding tliat a fabulous anti¬ 
quity i.s claimed Ity some historians for them nkso, wore iirobably 
instituted about by virtue of a Bull of Pope. Nicholas V., 
at the instance of Jolni Soreth, Avho first establislied them iu 
France. In 1 KHi he obtained Pope Paul ll.’s confirmation of 
their privilege.^, and Avas shortly alterwards ])oisoii('d. 

Ralph Frebimi or Fre.'.bnrn, a Northiimbriau, and Ivo, a Bre¬ 
ton, AAxirc the introducers id' this order into England, setting up 
in a descried jilace in the, h'orest of Hohiie, near AltiAvick, luul in 
Aylesford in Kent, aflerAvards also at Brnnliam, Newenden, and 
other solitary places. Stevens, Bale, and other Avriters give a 
long roll of illinstrious men who belonged to this order, and rose 
to the enjoyment of the liighe.st ollices l)y reason of their scientific 
and religious attaimiieiit.s. The. principal houses of this order 
in England arc: the White- Friars of Cambridge, first established 
at Chesterton, tliene.e removeil to Nevveuhani in 1219, and to 
Cambridge iu 1291 ; Chester, founded iu 1270 ; Plymouth; 
Ijyme iu Dorsetshire ; Maldoii in Sussex, founded about 1292, 
chiefly by Richard de Gravesend, Bishop of London; Gloucester, 
founded about 1269; Winchester, founded in 1278, and dedi¬ 
cated to tliG Blessed Virgin ; Hitchin in Hertfordshire, about 
1316 ; Aylesford, near the Medway in Kent, by the assistance 
of Richard Lord Grey of Codnor, about 1240; Losenham, or 
Newenden in Kent, about 1242, by aid of Eir Thomas Awcher; 
Sandwich iu Kent, by Henry Cowfteld in 1272; Boston in 
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Lincolnshire by a knight of the name of Orrcby, about 1300 j 
White Friars, Lincoln, by Odo de Kilkenny, or Walter, Dean 
of Lincoln, about 1269; and others at Stamford; London 
ill 1241; Blakeney, Norfolk, about 1206 ; Runiham Norton, 
Norfolk, about 1241 ; Lynne, about 1261 ; and Norwich in 
1266. Holn, Holm, or Alnwick, county Noitlmuiberhuul, was 
a very early foundation, the monks being brouglit over by the 
assistance of John Lord Veaci, about 1240. The order was 
well established at Oxford, from 1253 or 1254, by Nicholas 
Meules, called Constable of the Castle of Oxford. King Edward 
IL, who was a great benefactor to the onler, contributed mucli 
towards the endowment of this hous(‘, which set up schools and 
endeavoured to promote learning and literature among its mem¬ 
bers as well as to attract others liy its liberality in the cause of 
education. Nine separate establishments in yorksliire ami twt) 
in Wales complete tJie number of the most noted monasteries of 
the Carmelites who had about lifty houses in England and Wales, 
most of which were founded williin forty years after tludr first 
introduction. (Dugdale, Moiintifirou AnnUcnnum^ vol. vi. ]>. 
1567 ; J. Stevens, Coutinuatiun, vol. ii. j). 153; Hi'lyot, llistoire 
dett Ordi'es Monastvjuea, ed. 1830, vol. i. ]>. 200, 

CAUMINTG ACH), 1*'- vol. ii. 

col. 620]. Hlasiwetz and (irabowski (‘Ann. Cbiun. IMiarm.’ 
cxli. 320, and ‘Zeits. Clieni.’ IHOO, 373) have found that the 
canninic acid of W. De la bin; is a gliicoside, which, when 
digested for some time with diliiti' siiljdniric acid, splits up into 
sug.'ir and a new colouring suhslaiico e.alle<l canniiu' red. 

+ 20H, = C!„T1.,(), + 

Canninic! 'Wiitcr. Ciinniue, .Su^ar. 

acid. r( d. 

((^MKo + 4- cv,//-„/v) 

In onler to obtain the carmine roil from tin*, solution, it is 
neutralised with baric hydrate, iilti nd fioin the baric suljdiate 
formed, and preci]iitate(i )»y ])luinliic ucfdate. 4’liis ]iri*ci]iiLal(:, 
which is the. lead ctunponiid of (he <‘arniine red, is sns]H-mlc<l in 
Avater and decomposed by suljtlinvetteil hydn)gi!n. The clear 
red coloured litpml, after sejuiiation of the plumbic .<!ulj)hide, is 
tlieii evaporated in rnruo. I’ure i-avmiue red as thus obtained 
is of a dark purple, colour, ajid in.'^olnhle in elber, but .soluble 
ill alcohol and Avuter Avitli a bright retl colour. Its alcoholic 
solution gives a pn-eipilale willi polasdc h,vl*ale, baric <-lilori<b*, 
calcic chloride, and ziiicic .sulph.Ue. When carmine red is fu.sed 
Avith potassic hydrate it is (]ec(»mpose(l, yielding u yelI(»AV .snb- 
Htaiiec called (Uicriiiin, G,,,l which may be, ex¬ 

tracted from the, fused mass by dis.solviiig it in Avuter, neutralising 
Avith sulphuric a<*iil, filtering, and agitating the filtrate with ether. 
The ethereal soluti<m on evaporation hMves the crude eoceinin, 
which may be piuilied by e,ryslallizaliou from dilute alcohol. 
It forms yell()Av scales insoluble in Avaler, soluble with <Iillicnlty 
in ether, but easily in alcohol. It is readily .soluble in a dilute 
solution of the, alkalis, and Avheu Ibis i,s exposed to the air it 
gradually acijuires a deeji ]turple colon)'. 

GARNALLl'fE, a chloride of pota-sium and magnesium, 
which sometimes sejiarales from the mother litpior of riK'k salt, 
and also of certain brine K[*riugs. 

(CARNATIONin rainting, the lle.sh 1inl.s. TJie term is 
used loosely both in the painting-nuuii ami in books for the un- 
drajied jior'tions (»f the iignre, but Avas originally eonliui-d to tlm 
visage, and, tlmugli eommonly deri\ed from the batin rare, is 
merely a painter’s lersiou (d the Italian Ci'ni<i:.ionc\ l]n^. com- 
]ile,xion. 

CARNOT’S FUNCTION, a relation between tlie amount of 
heat given ofFby u source cd lieat, ami the Avotk done by it. [ IIkat, 
Mkciianical .Equivai.knt of, K. (S. j 

CAROTID. This term, derived from a Creek word Avhich 
means to induce sleep, is applied to the tAvo great arteries of the 
neck, which feed the bruin Avith blood. They bram li off into 
.'in exteraaZ carotid, AA'hich supplies the head and jiaits adjacent, 
and an into'nal carotid, whicii sujiplii's the brain. l’res.sure, on 
these vessels induces sleep ; and the tying of them Avonhl bring 
on fatal coma. 

CARPET MANUFACTURE [E. C. vol. ii. col. 623]. Many 
improvements have been introduced into this in ami factnreAvi thin 
the last few years. Since the finst adoption of the ])OAver-loom 
in Aveaving Brussels carpets, in 1842, tlicre has been a gradually 
increasing tendemey to dispense Avitli the hand-loom. At first 
the patent held by Messrs. Crossley A\^as not much used; but 
Avhen some power-woven carpets from America were slioAtm at • 
the Great Exhibition of 1861, the subject attracted public i 


attention; the use of the American patent in England Avas 
purchased by the same finn, and the new branch of industry 
settle<l itsclt in this country, first at Halifax, and then at other 
toAAuis. The result has been that one man with a power-loom 
can now imike 27 yards of Bnis.sel8 carpet in a day; Avliereas, 
under the old hand-loom system, a man and a boy, witli more 
muscular fatigue, could only make 44 yards per day. 

The ta]>estry carpet, invented by Wliytock about 1832, 
depends for a part of its pattern on tlie w’inting of the warji 
before w'eaving. The colours are more varied, and the pile more 
like that of Brussels than any other cheap kind of carpet. 
Messrs. Cro.ssley purchased the patent; they began to apply 
steam poAvei* to the Aveaving ; but the tapestry car)»cts AA^ere not 
much used till some years afterwards. The patent has noAV 
expireil; and these c.arpi;ts are largely made on the Continent, as 
well as in Groat Britain. The merit of the invention consists 
in the softness of texture and richness of colour }>roduce<l 
Avith a sinaller amount of avooI than in Bimsels carjiets. In 
giving c.olour to the waip, the threails arc spread out OA^er large 
cylinders, ami linrs of colour are either painted or jirinted on 
them ; then, in Aveaving, these coloured portion.s are mostly 
brought uj) to the .snrfac.e. If the loops are cut, the carpets 
become oi the “ velvet-] lile/’ class. 

At Glasgow J\lessi's. '^remjdeton have many hundred looms 
engaged in Aveaving iiuilation Turkey and Persian carjiets. The 
Avarp is formed of linen ; the Aveft of alternate, shoots of chenille 
and AVorati'd ; the ehenille mostly comes to the surface to form 
the pattern, Avhili* the Avorsled is mostly tliroAvn beneath it to 
form the backing. 'Tlie chenille is jirodiieed by weaAring narrow 
webs of Avorsteil e.ord, and cutting the cords lonf^itudinally; 
each thread then appear.s as a kind of chenille or furred cord. 
When the cai'pet is Avoven, each row of chenille is combed up to 
form a rich iia]>, which is sliiaired to a .smooth pile. Each carpet 
being Avoveii in one jiiece, some of the looms are of enonnous 
Avidth. Mr. TeiiqileUm Avas a shawl manufacturer at Paisley 
before lie made his ncAv invention ; and the Reports of the 
Paris Exhibition of 18{)7 contain an account by himself of the 
maniKT ill Avhicli the weuAiiig of chenille sliiiAvls suggested to 
him tlie iiianufaclure of rhenillt' caj'i>ets. As these caqiets 
are often large in and made for s]H‘cial or exceptional 
apartnieiils, it may happ<‘n tliat only one carpet is made of 
one ]iatlcrii. lJ> nce a gootl deal of pattern-drawing is involved. 
TJic dtsign is diawn in colours on strong paper, marked off 
into sipiarcs half the size ol the stitches or dots in the carpet. 
The sheets of j):i]><*r are cut up iiit(.> strijis, each comprising two 
row.s of dots ; and a certain number of ])irns of yam are selected, 
of the jd'oper colours, to he. woven into chenille. 'I’he chenille 
cnnls, the worsi.eil yarn for backing, the strong linen yarn for 
Avarjs and the strips of design, are then placed in the hands of 
the AV<‘aviTs. 

The London International Exhibition of 1871 contained numer¬ 
ous sjio-cimens of clieajt ])riiited carpets, as Avell as felt carjiets ; 
other-s, in Avliidi Avool, llax, cotton, and even silk, have been, 
combim'd in various Avays; and tbe usual variety of Bru.ssels, 
Kiddeniiiiister, Venetian, A\'i1lon, Turkey, and Axniinster 
carpets. ’'Die cbaracteri.slic dilfcrciiccs hetween these seA'eral 
kinds are treutetl in Caiu’ET JMANi'i-wctM'llK IE. C. vol. ii. (;ol. 
(523 j. 

.Sir Digby Wyatt lias tliscussed at some length, in the Reports 
on the Pans Exhibition of 18(57, the ])rinci[)h's Avliicb ought to 
guide the. selection of design.s for carjiets. lie, points out six 
l•^^•lRons Avhy designs for Aval 1-coverings may not be suitable fur 
lloor-coA'crings(1.) The varying soiii’c.es of light usual in an 
apartment falsify any afteiiiiJt at chiaroscuro in the carpet; 
Avliile, Avitliout more or less light and shade, pictorial repre- 
.seiitation i.s impo.ssible. (2.) TJie ellects of lineal or aerial 
perspective, or even of undulation, run counter to the Ben.se 
of security Avhicli should be assured by the surface on Avhich 
the foot IS jilanted. (3.) 'There are liut few natural objects 
Buitabie for i-epr('sentation pictorially upon Avhich it Avould 
be agreeable, to tread; and it is impossible to divest the mind of 
a certain sense of impropriety in trampling even upon the 
representation of that Avliicb it would be jiainful to tread upon 
in reality. (4.) The better the picture, the more annoying any 
soiling of the suifacc upon Avhich it i.s j>ourtrayed becomes. 
(5.) Carpets n^juire to be traversed in all directions; the point 
of view, tlicixdbre, can never be fixed. It is, of course, a funda¬ 
mental necessity in pictorial representation tliat the position of 
the spectator of what is repre.sentcd should be predetermined; 
and the only proper point of vicAV for the pictures. should 
correspond with such presuppo.sed position. As tho point of 
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view of a carpet can scarcely ever l)e fixed, it conse(|uently 
becomes an improper place upon wliicli to project luctorial 
forms. (6.) Tq properly see and enjoy a picture, the spectator 
should have free liberty to retire from its surface until nis eye 
is able to comprehend the whole at a glance, and then to 
approach, in order to be able to examine the careful reproduc¬ 
tion of detail. In the case of a picture delineated on the 
surface of a cjirpet such a liberty can rarely exist; since the eye 
of tlie 8])ectator can scarcely ever ho withdiawii from it more 
timn about six feet without looking at it at such angles as to 
produce nn)i<l foreshortening, and a couseciuent falsitication of 
relative dimensions in the objects ])()urtniyeil. Judged b}*^ these 
rules of what ought not to he aitcmjited, Sij* Dighy V’yatt 
pronounces the designs for Oriental carpets to he better than 
those of European origin ; and in this opinion probably most 
artistic critics would coincide ; but tlu; manufacturer has to 
cater for purchasers whose tastes are formed in a vt'iy dilfercnt 
school. 

In 1863 there W’ere suppos('(l to he about 5500 earjiet looms 
in Great Britain, producing li> «jr 11 million yanls of carpets and 
carpeting yearly, vabHi 2 , 500 , 000 /. ; but the <{uautit.y uiid value 
have largely increased hetween Ls(!:j and 1871. In the ten 
years from i860 to 1869 im lusive, the (|uaiitity ex]K)ileil varied 
from 5,076,542 yards tn 9,65:5,706 yards, value from 508,6r»2/. 
to 1,467,355/. In 1870 the ex])ort was !),377,676yard.s, weighing 
14,070,870 Ihs., and value 1,393,576/. Druggets are here in¬ 
cluded until cai’pets. More tlian half of llic ijiiantity exported 
goes to the United Slate.s. 

CARTEiSIAN DJVEll, u toy msually in the form of a glas.s 
balloon, containing water and a bul)bh‘of air, floating or sus¬ 
pended in SI tall column of xvater in a long gla.ss cylinder, the 
mouth of which is secuivly tied over witli a sheet of india- 
rubber. It illustrates a nuiiiber of the jiroperties of tluids. On 
lU’essing the cover with the hand, the air just under the cover is 
condensed, and this condensation e.xerts ])ressure which is trans¬ 
mitted throughout the column of water, and also to the bubble of 
air in the balloon, which, contracting, admits inoiv water into 
the balloon sullicient to cause' it to sink. ()n n nutving the jm s- 
surc, the air by its elasticity again ex|>iui<ls, fuivcs «)ut the water 
that entered under pres.sure, and the ballu(*n, being pjH cifically 
lighter than the water, rises. This toy show.s (1), that air is 
material; (2), comin'cssiblc ; (3), elastic ; (4), liglit; (5), that 
Iluid i)reH.sure is e.\eiti‘tl in all directions ; ((>), that tlie pressure 
is us the depth ; uml (7), it illustrates some of the condiLioiis of 
lUiid support. 

GAllTliUSlAN ORDER. The C'liai-lrenses or OaiUiusijiu 
inoiittsteries were never very numerous, althouglj widely scattered 
throughout Europe, llelyot in his ‘liisloiiv des Ordres Momts- 
ticiues' (ed. Madelaine, 1840, vcd. v. j). 182) j)laces the number 
then extant at 172, of which live were appropriated to females. 
They were divided into sixteen jirovinces, each governed by 
visitors elected yearly by the General ('hai)t(!r. France contained 
seventy-five houses of the oirlev. '^Plie princi]»al and riclu'st 
examples occur at Pavia, Guillon in Norinainly, NuJicy in 
Lorraine, and Naples. This latter (.■liartreuse was built and 
ilecorated in the must suni])tuoiis style ; one]>rior alone expended 
500,000 crowns upon its embellishments. Many illustrious per¬ 
sonages have been produceil from among the rank.s of the 
brethren ; .ainong others, Hugh, Bishop of Jn'ncolu (a.o. 1186— 
1200), originally Prior of William, in Sonn rsetshirc, w’ho 
revised the statutes of the order, and was canoni/ed after his 
death: St. Stephen, LTlric, and Didier, three bi^hoi»s of Die; 
Louis Alphonse do Richelieu, Archbishop of byons (1628-- 
1653), and grand-almoner of France, with nearly a hundred 
other arclibi,shops, eunlinals, and high dignitaries of the ('hurch. 
Among celebrated writers belonging to the order is Denis Rikel, 
or Denis the Carthusian, snrnamed tin: ecstatic doctor. Don 
Martin, the eleventh general of the order, a])]»uinted to it the 
syinhol of a cross surmounting an orh or luouiul, with the motto, 
(SYtt/ criu duni valvitur orbis. The five monasteries of females 
are situated at Premal, near Greuolde, foundetl in 1234, hy 
Beatrix de Montferrat; Melan iu Savoy, and the diocese of 
Geneva, founded in 1288 ; Salctte, on tin*, banks of the Rlione 
near the barony of La Tour, founded in 1299, by the Daujihin, 
Humbert I. ; dosnd, in the diocese of Arras, founded in 1308, 
by Bishop Thierri Herissen; and Bruges, founded in 1344. 
In thise the austerity required of the mule portion of the 
fraternity is partial l 3 r moderated, especially the rules enforcing 
silence, and separation iji distinct cells. Stevens, in his 
‘ History of Autieut Abbeys, &c.’ the addition to Dugdale’s 
* Monasticon' (vol. ii, p. 236), gives a long treatise upon the 


origin of the order, mostly translated from the above workday 
Helyot, and adds a catalogue of the most leoi-ncd men of English 
birth that were writers of this older. In tlie British Museum 
arc eleven volumes of collections for a history of the order com¬ 
piled in the middle of last century, hy Friar Geormns Schwengel, 
Prior of the Gliartreuse of the Paradise of the Blessed Virgin 
Mary, near Dunt/.ic, and di^dicatcd by him to his monastery 
(additional MSS. 17,085—17,095), The first volume of the 
series is unfortunately wanting, hut the remainder evinces the 
great care and constant api>licaiiun the collector must have 
brought to bear upon tbe subject, and a careful perusal of his 
work Muufil go far to .supplement the scanty knowledge we as 
yet huv(' of the liistory of the British honses. In the eighth 
volume occurs an invaluable ]i.sL of 173 bouses of the order, 
arranged chronologically liom a.d, 1081 to 1755, and followed hy 
a li.st of 124 a'Iditioiial eslablidiments which were alienated hy 
change of habit tii* ilecuyed from want ul' reveiuu'. IWlyot 
(vul. viii. ]>. liii.) give.s a list, of tlii' principal authors wlio have 
written upon tlie order, and of tin* cluonicles and statutes W'liich 
have been printed ; and the new cla.-sed catalogue of MSS. in 
the British Mu.^euin, in tlu' volumes relating to religious oiders 
(vol. ii. p. 99), contains a syiiojitical table of the MSS. connected 
witli the Jlistory of llie, Gartliusian.s. 

The older seems never to have lloiin.'^lied very well in England, 
uhere the Benedictine, with its more liberal modification tbe 
('i.slercian, rule Ava.s so mm b in favour. The liist bouse erected 
was at AVMlliam, in Sumer.setsliiiv, established by Henry 11., 
in 1175, ac.eoriling to Scliweiigel, or 1181, according to tlie. 
‘]\Ionaslicon.’ 'i'lie Gliarlivu- e at .Meiidip, in Souk*, r.set.sJlire, wa.s 
a ceil to tins ]iriory. In 15:5!) it was dissolve<l. The next 
ill age i.s that <4 Denton, calU-d also Alriiiiib and Lonm 
ill 8om('rset.--liiie and diocese, of Bath, founded in .1222, or 
1235 (Scliir.)^ by Willi.am Loiige.'-pe.*, Karl of Salisljury, who at 
iinst])Iaced tlie monks at 1 li'lliroji, in keieestershire. The pnory 
wa.s dissidved in 1539, ten vear.: after Henry Vill. had united 
with it the Aiudin priory of St. Radegnnd, at T.<oiiglt‘te, in 
Wilt.shire. Other ]>riorie.s existed at Ik'anvale, Hdla raills, 
or,J*i(lrhni !'((//<.s,ill Gre•'..il•le^ Ikuk, Moitiiediamshire, founded 
iu 1301 (8V/nr.), (tr, 1342, hy Nicholas de (Amtelnpe, Lord of 
Ilkeston iu Derbyshire, lieiiry i\'. granted to this house 
the alien ]>riury of lUmdeby, in kiiieolnshir<‘, and Henry VIll. 
dis.solve<l it iii 1531). A'-.e.ordiiig to Tanner (‘Notitia Mouas- 
tica'), about 131.5, Mary de. St. Paul, Oouiitess of Pembroke, 
had the king's liei'iice (Oat. 11. 20, Kdw. 111.) to build and 
endow a liouso for (.'arlhu.Nians at Horne, in Surrey, but it does 
not ajijjear in Schweiigers list, and wa.i jindiably never coni- 
]»leted. Cliaiteiiiou.se., Jjoiidoii, uas ne.xt establislied, in 1362 
(SV/ric.), or 1371, by Sir Walter de, Manny, of Manny in Cam- 
bray, who was iiuute a KuigliL of the Gailei' for his services 
to Edward ill. The prior, John Honghloii, was hanged, witli 
seveial of the brelhivn, at T\ bniu, 27 April, 1535, lor deny¬ 
ing the king’s sujiremacv, and the jii'iory was dissolved about 
four yi-ars afU'nvards. King.^^toii-uiiou-Hull, iu Yorkshire, was 
foumleil iu 1377, by .Midia* 1 de la Pole, first Earl of Sulfolk 
of that name, and di.ssolved in the same year as tho.se previou.sly 
nientioiied. St. Aiine’.s, near Coveiitiy, in AVuiwicksliire, wa.s 
founded in 1381, liy Williuin, Lord Zouc.he of Hariugwortli, 
and enriched by the liberality of several royal and noble bene¬ 
factors ; its di.s.solntioii, however, wa.s tlie less averted on 
that account, and it fell iu 1539. Scliweiigel mentions a Chai- 
treii.se at '^I'otiu'.s in Devoiisliire, diocese of Exeter, founded 
ill 1383, and de.str«tyed in 15:i9, but this hou.'^e has been passed 
over in .sileuce by the ‘ Monasticon,' and Tanner. Mons Gi'acitv, 
or Moiiiitgiuce, at Ingleby in Yorkshire, was originated in 
1387 (Srlni\), or about 1396, by Tlionnw de Holaiid, Duke 
of Sune>, and eiirichcd with pos.ses,sions taken from the 
alien piiories; it was dLssolved in the same }ear us the other 
houses of the. order. EjipewoiLli in the island of Axholmc in 
Lincolnshire, sometimes called the Prioiy iu the Wood, or the 
House of the Visitation of tlie Ble.ssed Virgin, ow’ed its founda¬ 
tion iu 1387 (Sehw.), or 1395, to the beneiicence of Thomas 
Moxvhray, Earl of NotLingliain, and its destruction to Henry 
VUll., in 1539. Sheiie, in Surrey, was founded hy Henry v. 
in 1414 or 1415 {Sckio.), and by him richly endowed with lands 
and revenues; nevertheless it shared the same fate as the jioorer 
houses of the frateniity. Shapwick, in DorsetsMre, is inenlioned 
os a cell to iShene, by Hutchins in his History of tnat county. 

King James 1. of ticolland founded in 1429, the only Oar- 
Ihusiaii House in that kingdom at Perth. There do not appear 
to have been any Carlliusian bouses iu Ireland or Wales. 
GARTON-PIERRE. This material has been in use for more 






CARTOON. 


CARTRIDGES. 


limn half a century in France for decorative purpoBen ; its in- is only to expand the ease of the cartridge and make it fit more 
trodnction into England was much later. ^ Being light in specific tightly. This form of cartridge is unsuited for roiich transport, 
gravity, and easily moulded into fonn, it is useful as a sul^titute os the pin is apt to get driven down on the cap, and so ex]:dode 
for plaster in ornaments for rooms and the interior of buildings, the cartridge. Hence this form of cartridge is unsuited to 
and as a substitute for carved wood in the frames for pictures military rifles. 

and looking-glasses. The substance is composed of paper-pulp The Snider Garlrixhje. This cartridge is the invention of 
mixed with glue and whiting. Moulds are prepared in plaster General Boxer, of the Royal Artillery. It has been made of 
of Paris, and in pieces if the patterns be large or undercut; the several patterns. The following description of the most recent 
composition is pressed into these moulds, backed up with paper, pattern, and the method of making it at the Royal Arsenal, 
allowed to set, and then removed to a drying-room to harden. Woolwich, are given, as this is now the cartihlgo used generally 
When properly made and dried, carton-piem? is stronger and in the service :— 

lighter than plaster of Paris, and in some sense deserves its titles The cartridge consists of nine distinct portions :—1, bullet; 2, 
of “cardboard-stone.” Some of the French mantelpieces exhibit clay plug ; li, base disc ; 4, base cup ; T), cap-chamber ; (i, cap ; 

S of dead game made of this material. Friezes, and the 7, .ain’i!; 8, pellet; 0, sheet br/iss tor case. The lead for the 
pieces for shops, may present any of th(‘ usual combina- bullet is S((uirte.<l when cooling from the melted state into long 
tions of foliage, fniit, teinlriJs, aniorettes, stutuottes, arabesque rods ; these rods are cut inlt) the proper lengths, and the bullet 
ornaments, &c., seeing that the material readily adapts itself to is compressed into its ])ro])er shape, the cavity at the top of the 
moulding into any form. The. French bring up their articles in bullet being closed by drawing the le.'ul over it (a). The clay 
carton jierre to a higher degree of tinish tlian the English ; at the ]>Iug is made of clay baked and mixed with bees’ wax (h). The 
Paris Exhibition in 18(17, their best work was dressed up by base disc (< ) is formed by stamping the bit out of sheet iron ; tlie 
skilful carvers after leaving tin' moulds. One of the earliest holes are c<ainterst.ruck, and the discs heated, dipped in nil and 
(‘xamplos of the use of earlon-pic'ri-e, in England was for the liimpblack. Tla* base cups (d) .ire stamped from bniss carefully 
ceiling ornaments of tin* Army and Navy Club liouse ; since annealed. The cap-cbamix'r is nuide of Bliect brass, and formed 
that time it has bomi largely used for ilie iiilernal decoration of into a shallow cup, which is hicrpuired to prevent tlie powder 
liieatres, O]tera-houses, and music-halls. corroding it (c). Tlie cap (/) is made in the usual way, the charge 

CARTO(DN [K. C. vol. ii. col. (i:i2J. In the article Just cited being 2 grains of a mixture of elilorate of potash (i parts, with 
it is said that llic cartoons imMiarisl by I’ailaelle for working in suliiliide of antimony 4 ]iarts, ami fulminate of mercury (i parts. 


tai)e8try for Leo X. were originallv tvvenly-tive in ntimlier. But lie 
tlie cartoons for the tapestries of the Sistine (Jhapel were only it i 
ten in number, and of tlu'se seven were, as there stated, at llamp- 
tou Court. Tlu'y have since (1805) been removed for greater 
security to the north gallery of the South Kensington Museum ; 
but their ultimate destination is understood to be the National 
Gallery, when sjiace shall have bi'eii provhh.'d there for their 
exhibiiioii. 

CARTOUCHES, a term borrowed from the French to designate 
the elliptical rings engraved on I'lgyjtt.iiin columns, &c,, and 
which enclost! hieroglyjihics reim'senl ing proper names, usually 
the names and titles ol kings. Engravings ol several cartouches 
are given under (.loTii'MN, K. C. vol. iii. cid. 44 ; ,aml see Egyp¬ 
tian AiiciiiTKCTunK, vol. iii. cols. 7(5;5—4. In Xrehi tee lure, a 
C.artoiiclie is an ornament in the sha|»‘ of a scroll of ])ai»ev un¬ 
rolled to recfdve an inseription, and placed usually in the eent.ie. 
of an entablature, or on the key -stone of an areh. 'flie term is 
also applied \.o a modillioii when plaeed under a cornice. 

CARTRIDGES [E* ‘‘"I- The impn.vement 

ill breech-loading arms lias inlnulured correspmiiliiig imj»rove- 
inent in cartridges. ’J’lie cart ridge-ca.'^e no longer fulfils tlie ollice 
of a receptacle, for tlie. jiowiler to be destroyed when the gun is 
loaded. It fulfiks the more import ant function (.at least, in tlie 
liest breech-loading arms) of chisiiig the bris'ch, and j)reveiiting 
the. e.scape of the ga.s. Cartridges a?'e al-o made at j’re.seiit to 
contain the. igniting com])osition. 

The NcMlli’-ffun i 'tuirhUje is sliown in the sketidi. The bullet, 
it will be seen, is sinalbu- than the bore, llu- rifling being t.-iken 
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by the papier inach6 wad h Avlricli surrounds it, the igniting 
compoBition being fixed at c, behind the bullet, when it is 
iipiited by the needle. It will tie. seen that this cartridge aflbrds 
no assistance to the breech-block in closing the J^eeph. _ 

Pin-^re Cartridges are those usually adopted in' sporting arms, 
whether shot guns or rifles. The base of the cartritfp is jammed 
by the jbreech against the barrel, end the effect of the explosion 


anvil ((/) is made oi brns.s. The pellet is ot browTi paper ; 
pressed out in moulds, and made very hard and stiff Qi). 



The case (i) is of sheet, brass, huqnered, th(! lacquer being com- 
jHisod of plie.llac .5lh.s., turnierie .5 Ib.s., spirits of wine 2i galls. 
The cartridge, being fonued of the,so component jiarts, i.s put 
together by girls, as t'ollows :— 

The sheet bra.s.s forming the case, is rolled up to the proper 
size, on si cylindrical Ibrnier, the edges being fastened with india- 
rubber solution. A ca])-ehamber i.s iiiserleil in the hole in the 
<lisc ; the two base cups are driven down over the cliamber ; a 
])elh't is inserted in the case, the end of which is turned down 
over it. The cii.se is next jilaced on the base, the cap-chamber 
passing lliroiigh the ; the. whole is then carefully pressed; 
(>8 to 72 grains of jinwiler arc then put in the case ; half a grain 
of cotton wool is then plaeed over the powder; the bullet ia 
inserted, aii<l the. case is choked by pressing the sheet brass of 
the case into the lowest cannelure or cutting on the hullet. 
The anvils are then inserted into the cap.s, wliicli am pressed 
homo into the cap-clinniber, and a hit of wax put over them. ^ 
Th-e Henry Martini Cartridge. This cartridge is very similar 
to the Snider, the difference being in tlie bullet, and, of course, 
the size to fit the reduced barrel, wliich ia only *46 in place of 
•65. The bullet is composed of lead hardened with tin. 
difference in shape of the bullet can be best seen, by inspecting 
the drawing. The bullet is wound twice round with pammimt 
paper, and then dipped in bees’ wax; a pure beeif wax wadj SI* 
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tliick, with one jute cardboard wad under' and two over it, is 
placed between tlie bullet and powder. The charge of powder 
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is 8.') f^ains. The remainder of the cartridge i.s identical with 
the Snider cartridge. 

CAUUCATE, a measure of land in coiiiiuon use at the. time 
of taking the Domesday survey of England. It i.s derived from 
the word cantca, a jdough, aiid siguilies iil«>ugh-laiid, as much 
arable aa could be tilled with one idougk ami its ]>roper team 
during the course ol’a year. Tlie caruoute was of Norniiin intro¬ 
duction, and uaually hdlowed the measure of the Hide. Thus the 
particular place being mentioned, i1 is said to have been rated at 
so injiny hides in the time of Edwar»l the (.'onfe.s.s«>r, and at 
present at so many carucates. Just ns the value of the hide was 
not constant, hut varied according to the nature of the ground, 
so the quantity uiiderstotsl l)y the carucate ditfered accajrding to 
the cnsloin of the county. Agard, on the authority «)f Walter 
Wyttlescy, a monk of P'eterhorough, who .says that in Lijicolu- 
shlre, the hide was n-placed altogether hy tlie c(juivalent earue-ale, 
considers that in tho.se eounties where no hides orcur, as in 
Derby, Nottingham, Kutland, York, and Lincoln, lhe.se two 
measures were coextensive. Knighton seems also to have 
considered the terms synonymous. In Yorkshire {i i)eculi!U‘ 
kind called the ‘ Carucate of J’ikering,'was .somctiiue.s used, ns in 
the grant of Godelaiid to a cell there helonging to Whitby Abbey 
by King Hemy I. Kennet, quoting a charter, .stales that in the 
reign of Richard I., the carucate. Avas conii)Ute(l at sixty acres ; 
this is confirmed by the king’s charter to the Norman Abbey of 
Boni})artus ; in another of the same king, a hundred acres .are 
made equivalent to a carucate. As exami)le.s of the ditfei-eiit 
value of the. term, Fleta, in the lime of EdAvunl 1., wiy.s, il’ 
land lay in thrett common fields (Iripcrtitin), then nine score uere.s 
to a carucate, equally divided betAveeii winter tillage, spring til¬ 
lage, and fallows ; hut if in two tiehls, then eight scoi-e acres to 
the carucate, lialf for tillage, half for fallow.^. In the thirty- 
second year of Edward III., 1U50, a carucate at Burcester, 
Oxfordshire, contained one hundred and twelve acres, while two 
carucates in Middleton took three hundred acres. Tlie original 
Norman carucate probably underwent, some modification in 
England, and is occasionally snecitied hy name. The frcquenl 
exce.ss of amount apportioneu to the carucate in the York¬ 
shire Domesday, and statements that more ploughs could be 
maintained than were in use at the time of making the survey 
(a.d. 1084), are curious iudications of the slow recovery of the 
country irom the devastation wrought upon it by King 


William 1., to prevent the incursions of tlie Danes, in 106.9. 
William of Malmealmry that in his own day, 1126, the 
land lay naked and uncultivated for upwards of forty miles. 
Tlie terms carrunta, rarucutay cairucata, canicatuSj and canuca, 
have been userl in the same .senat;. 

(I)ucange; Ellis, Tutmludion to Jhviesday.) 

(JAHUS, or OAROS, a word derived from the Oreok for 
head, and meaning a ]>rofuun(] sleep, Irom which a patient cannot 
ea.sily he roused. It is one of n series of terms applied to the 
.sleeping and insensible state, of which coma, lethargy, and 
catajdiora ure, other nu'mbers. 

(’AilV 1N (1 MAC.Jl 11N E. Jfessis. J(U’dan's Carving Machine 
fE. (\ vol. ii. (*<»1. ha.« uudergone vuliiahle improvements by 
a j»atc‘iit leeently obtained. After the ojiginal machine had been 
used in carving .sojiie of the ornaments for the Houses of Parlia¬ 
ment, it passecl into the hands of J\les.srs. Holland, hy whom it 
Ims been emp]oye<l in carving fiiruitiu’e. In the recently invented 
arrangement then*, arcs twoilistiniit])arLs, the one vertie.al and the 
other hori/.onliil. The vert ical jiart conqnise.s a frame, cariying 
mandrils, c.arving tools, ami a tra<a‘r ; it moves vertically only, 
and is workc-d by a foot-treadle. The horizontal part comprises 
a hed-plate juovided with two ])aralhl rails, on which the frame 
may Iravcd by tlie aid of donble-lianged wheels. There are also 
two lails at right .angles to the frame, ou which a moveable tabh^ 
runs. By this double action any part of the frame can be brouglit 
oviT any jiurt of the tabli‘; and a.s the former contains the cut¬ 
ting tool, and the latter tlu' wood to lx; cut, the force is brought 
at ojice to the point Avliore the work is to lie done. There is an 
improved mode of jdaciiig the. Wood, by the aid of idiucks and a 
turntable ; and tin' ]»alterii i.s also adjusted in a more convenient 
way than in the older machines. 'The workman, with his twi) 
hands, moves the horizont.'il table to and fro, backAvard and for- 
Avar<l, riglit and left, carrying witli it the Avood which is to be 
earveil ; Avitli bis feet Im AV(»rks tin- tivadle Avliicli move.s the 
vertical frame; tlu', tracer is gradually ]»assi*d over every part 
(»f the jiatteru ; ami tlie cntliiig tool pusses in like manner over 
every coiTe.spomling ]»art of the avooiI 
( ’AS(!Ai)K, CHAIRtE RV. ^J'hi.s mode of charging Leyden 
jar.s is shown in the second ligiiri! of col. bOl,under ELKCTiilciTy, 
Common, E. (J. vol. iii. 

(!ASE-irARl)ENTNTl [K C. vol. ii. col. (MJ]. In the usual 
routine one or other of four methods is commonly adopted. The 
iron articles are put into an iron box Avitli clmrc.oiil, made red 
hot, taken out, and (jiienclied in oil or wati'i* to hnrilen ; or they 
are, ]daced in the box with a. ]ta.ste made of horn or linof softened 
in vineg.ar, iiislejul of charcoal, and Incited ; or tliey may be 
treated Avitli a .solution of jjrn.s,siale of ]i(>la,sli mixed Avith liorn, 
by Avliieli ee.rlaiu parts of the, iron may be easi-bardened without 
uHecling tlu- rest; or tlie prnssiule of ]iota.sh is mixed AAnth sal- 
ammonia ami boiie-dnsl. A neAV patented system has been 
Jnirodneed at the York.shire Engine (’om]»iiny*s Avorks, Shellield. 
Ket.ort.s instead of lio.xes are eni]>loyed, each 9 feet lung ]>y 16 
inches diameter, aronml Avhich the flame from a fu'rnacc i.s 
condiicteil tlirough small fliu-s. A uniform heat is maintained 
in all ])art.s<»l' tin- retort; and there is an avoidance of the injury 
llirongh the sudden c(»»ling or Avithdrawal, frecpietit on the old 
.sy.-^teiii. The articles of iron are i>ai‘ked in a mixture of 90 per 
cent, (diareoal and K) percent, caiboiiale of lime or of potash. 
Tin* parts Avhich are to l)e citse-hardeiied are coated witn clay. 

Tavo retorts are charged ami AvitlulraAvn alternately. 

CASEMATE. The enormous jiower of modem artillery has 
conqu'lled military engineers to resort to casenuates, both fur the 
protection of the g.arrison ami the. artillery, far more tlian 
foi'inerJy. (kisemates maybe cbi.s,s»id as barrack-j’oom casemate.s 
aiul gun ca.seniate.s. A <-:isemate is nu*i-cly a room or chamber 
])r(4ected lV«)m .shells. This jnotec.tion may be, effected either by 
temporary e.\pedients (Avlien it is terineil a blindage.) orbyper- 
imment building. Casemate's are u.snally con.strucled of stone or 
brick ]iier aa'uIIs, Avilb a stone or brick arch .about three feet thick 
turned between them ; on the top of this ardi concrete is spread, 
and the ppaiidrils betAveen the arches of .adjacent casemates are 
filled ill with concrete, fornuid in do.s-d’anes. The concrete is 
then asphalted <jver, so as to form a Avaterproof roof. Drains are 
formed of brick over the spandrils, and nsu.ally broken stone, 
two or three inches thick, is spread, and a covering of earth, from 
four to ton feet, over all. This covering renders the casemate 
hoinb proof. Casemates, when u.sed as barrack-rooms, have (in 
modem works) a passage passing between them and the earth at 
the closed side, so as to alfowl ventilation, and keep them dry. 
They arc floored, and have fireplaces in them, and are fitted up 
08 ordinary barrack-rooms. Tne iini'St casemates in modem for- 
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tificationa are those at Portland ; they are 40 feet long, 14 feet 
to the springing, and 20 feet to the crown of the Mch, and 
accommodate twenty men in peace time, and three times that 
number in war. 

Casemates are sometimes roofed with a flat roof, formed of 
Mallet’s buckled plates and girders ; these answer just as well 
as arches, and in some places are cheaper. It is often said that 
casemates are damp. This arises from two causes. The enor- 
mou^y heavy arch; and the quantity of concrete in the spandrils 
has no means of drying upwards, as it is covered with asphalte, 
BO the whole of the moisture has to dry into the casemate ; hence 
it takes a long time to dry completely—the quantity of water in 
concrete and mortar being very great. But the cliief cause which 
produces the dampness so often attributed to casemates is really 
condensation. It is well known that caves and cellars preserve a 
pretty uniform temperature during both winter and summer. 
Thus, in weather when the air outside the casemate is at a higher 
temperature than the casemate, and is saturated with moisture, 
large quantities of water are deposited on the walls of the case¬ 
mate, by the air which comes in contact with it being cooled. 
This water gives on appeamnee to tlie casemate of being damp, 
which it really is not. Casemates must, fn)ui the fact of there 
being windows only at one side, be always dark, cheerless rooms; 
but tliere is no reason why they should he unhealthy. 

Gun casemates w'ere originally constructed in much the same 
way as barrack-room casemates. But it was soon found that shot 
quickly destroyed the front wall, and exposed the gun and the 
interior of the building to the enemies’ fire. The French gcneml 
Haxo proposed to obviate this by covering as much as possible of 
the masonry in front witli eartli. Tliis arrangement, termed a 
Ilaxo casemate, was found to answer pretty well; the objection 
lieing that the earth sejiaratiiig from the masonry was quickly 
shaken down. Gun casemates have been recently improved by 
splaying the pier walls to the front and raking the arch dowm, bo 
tnat the whole space in front is reducesd to that sullicieni to work 
the gun, the pier walls being thus made of immense masses of 
masonry, from 12 feet to 14 feet thick, and theopening in front 
reduced to a span about 12X8 feet; this space is lilhtd up wdth 
a strong iron shield, which effectually protects the gun and 
gunners. Casennates have also bee.ii proposed of iron ; but the 
great post has hitherto precluded this form of casemate, except in 
isolated positions, as the Spithead forts, where the space is much 
limited. 

CASHMERE SHAWLS [Cashmere, E. C. vol. ii. col. 0451. 
Although the best Cashmere shaw ls come from the valh‘y whicli 
gives them their name, many are now made, at Umritsir, Jella- 
poor, Loodiaiia, and other places in the Punjab ; consequent on 
a famine which drove many of the shawl-weavers out of Cash- 
mere some years ago. The finest wool employed (sec article 
cited) is the pishuni, or downy substance found next the skin 
and under the hair of the Tilwt goat; hut besides thi.s, seveml 
inferior kinds are employed in the sliciwls and .sneb-like textures. 
There are the wool of the Cahiil sheep; the wfUtah shuki, or wool 
of the Persian sheep; the jniltoo, or wool of the Peshawur gout; 
the woolly hair of the common goat; and llie wool of the common 
sheep. According to the price at which the shawl is to be stdd, 
so is there an admixture more or less of the inferior witli the 
superior kinds. The purest white piisliura, obtaiiiwl from the 
Yarkand goat, is wholly monopolised by the Maliarujah of Cash¬ 
mere, and is never met with but in the finest and most costly 
ehttwls. Women clean the wool or hair, and girls spin it into 
yam ; a dealer, called a puimttngah, buys all the yam brought 
to him for sale, and also sends round to the villages to buy it; 
the manufacturers purchase from him, select a pattern likely to 
suit the market, apportion the material according to the colours 
required, arrange it in skins, send it to the rungrez or dyer, and 
then to the nakatu. This last-named workman receives the wool 
in dyed hanks, separates it into wuip and weft yarn, and sends 
it back in the form of balls of warp and balls of weft. The pre¬ 
paration for the loom and the weaving processes are slow and 
tedious. The threads of the iiattcni are counted one by one, 
and colour by colour; and the combination is made bv hand and 
eye work, instead of by the Jacquard apparatus which would be 
employed in England. In the Indian Court of the London 
International Exlubition of 1871 (the catalogue of which was 
prepared by Dr. Forbes Watson} six choice Cashmere shawls 
were exhibit«^d by the Maharqjan himself, one of them being 
valued at lOOOf; and eleven by other persons. The Cashmere 
shawls exported from India to Europe range in value from 
160 , 000 /. to 260 , 000 /. annuaUy. 

0A3SATE. The term eosa/o, cataUUt or eamia, casMtut, ie 
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frequently used in the documents of the Saxon period, to indi¬ 
cate a habitation for a family, with a certain quantity of land 
sufficient for the family’s support. This homestead was gene¬ 
rally given to rural serfs, called casati. These families, with the 
land they tilled, could he passed from one owner to the other iii 
absolute possession. The cassate, therefore, varied in quantity, 
according to the nature of the ground and the number composing 
the family, but was perhaps roughly estimated at about etj[ual to 
the Hida of later times. A passage in Hoveden's Chronide, re¬ 
specting King iEthelred, in a.d. 1008 , where the woi^ occurs, is 

ly estimation,’ seems to poir 

practical quantity of land, so much as a standard of value, per¬ 
haps representing the service to be aiforcled by the included 
family to the superior lord. 

GASSERIAN GANGLION, a nerve-centre, of a semi-hmar 
shajie, formed on the fifth cerebral nerve, and giving origin to 
the ophthalmic and superior and inferior maxillary nerves. 
Julius Ca-sserius, of Padua, was its discoverer. 

GASSING, a game at cards, probalily derived from the 
oKsolete game of papillon. There are two ways of playing, 
called Het-back (Jassino and American Caasino. 

Set-back Casaino is a very simple game. It may be played by 
two, three, four or six persons. An entire pack ol fifty two 
cnnls is used. The deal and partners (if any) are detevniined 
as at whist. The dealer gives four cards to Giach player by one 
at a time, and during or after tlie deal turns up lour cards on 
the Ijoard. Some players allow the dealer to turn up any canl 
from the top of the pack he pleases; others (and this is the 
better plan) require him to turn up a card after having dealt 
one card to each player, and again after having dealt a second 
C4ird to each, and so on. 

The deal being coTn]>lete(l, the play of the hand commences. 
Each player in rotation plays a canl. He must either lay a 
canl, lace upward, on the board, or jiair a card on the board, or 
combine. UomUiiirui is playing a canl whicli will take two or 
more cards whose aggregate number of pips equals those of the 
card played. Tliiis a ten will combine with a seven, two, ainl 
ace. Court cards can only pair with cards of the same denomi¬ 
nation. It is not conquiJHory to pair or combine {i.e. tlie 
jdaycir having pairing or combjiiing curds neiid not play them ; 
or be may lay oiu‘, of them down and not take any cards up, 
though able to do so) ; but if tins player pairs or combines, be 
takes up the card play(;d and the cards paired or combined, and 
puts tliem, face down, in a heap near to himself. 

A player may pair and combine at the same time. Thus, 
bolding a ten, lie may take up every ten, nine and ace, eight 
and two, seven and three, six uml four, and pair of fives, on tlie 
board. 

Wlicn the four curIs first dealt have been played, four more 
are dealt round to each plaj'^er, hut none are turned up; and so 
on until the jtack e.xhausted. 

At tlie end of the hand the cards (if any) which remain on 
the table unmatched are taken by the jilayer who last took up. 
The playera then reckon their game as follows :— 

The player bolding in his tricks Great Cossino (ten of 
diamonds, commonly culled grout cuss).scores 2 

Little CiiBsino (two of spados, little cass).. I 

Aces (for each).. I 

Spades (the majority of the suit).. I 

Cards (the majority of the pack).. 3 

The players or jiartners who have the largest number of 
points deduct from them the number held by the opponents, 
and the dill'erence is scored towards the game (which is eleven 
up). When three play the lowest two add their points toge¬ 
ther, and subtract from the Mghest. If the points of the lowest 
two added together amount to or exceed those of the highest, 
neither score scores. 

In addition to the above, a sweep (i.e. pairing or combining all 
the cards on the hoard) counts one. This point is added at once 
to the score of the player obtaining it, and is not added or 
deducted at the end of the hand, as in the case of tlie other 
points. Thus if a player is ten and gets a sweep, he scores game 
at once, notwithstanding that his adversary may have enough 
oints from other sources to win him the game at the end of the 
and. If at the end of the hand all the cards on the board are 
matched, it is a sweep and counts one; but if unmatched cards 
are then taken up, this, though sometimes called a sweep, does 
not ehtirie to the score for a sweep. 
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H tbd is won before the adyerseiy has |;ained rix points, 

itm ft sad counts dotible. 

^0 catOB taken up must not be seaxched, except in case 
of suspected mistake, when the last trick may be challenged 
before the next player plays his card. 

The following are the principal points to be attended to in 
playing -—When unable to pair or combine, ploy such cords as 
will not assist to make up combinations. Court cards are the 
best to lay down, and next to-^ese small cards (but not aces). As 
a rule, pmer combining to pairing, and take up os many cams as 
possible with one card, except by so doing you give the opponent 
an opportunity of making a sweep. In pairing or combining, a 
preference should generally be given to spades, cassinos, or aces, 
even though thereby fewer cards are taken up. Take up the 
Mid laid down by the opponent in preference to another. Hold¬ 
ing a pair, when a similar card is on the table and the fourth 
out, lay down one of the pair, and wait your turn to play again, 
when you can take up the three together. If three aces are out, 
play the fourth, as then it cannot pair; but if tlicre is another 
ace in, it is better to play even little cassiiio, M'liicli can only 
make one point, than to risk the ace, which, if ])uired, makes two 
points. It great cassino and an ace are on the board, prefer the 
ace, as it may be jiaired or combined ; but great ciissino can 
only be paired. Avoid laying down a ten or a two when cither 
cassino is in. 

American Cassino is always played by two jiersons. It differs 
from set-back cossiiio in the mode of scoring, tiie player making 
the greatest number of points in one hand winning the game. 
There are also two features in the American game, viz., the build 
and the call, which are absent from the set-hack game. 

Building is playing a card which, with another on the board, 
will combine with a card in the player’s hand, and announcing 
the intention of taking up the cards so built. This bars the 
other jdayer from pairing or combining these cards, except 
■with a card of the same denomination as the one announced, 
lie may, however, huikl up —that is, jilay another card which 
will combine with the ^wo already built, and with one in Ills 
hand. For example : say the dealer has a seven, ten, and two 
aces, and his adversary jdays a six or there is a six on the table, 
the dealer builds— i.e. he lays down an ace on the six, and says 
“seven,” with the intention of taking these cards with his 
seven. Suppose the non-dealer has a two and a nine in his 
hand; he builds uj*— i.c. lu^ plays the two on the cards pre¬ 
viously built, and says “ iiiiie,” hoping to take tliein with the 
nine in his hand, Tlie dealer, howeviir, builds up again, puttiiij 
his other ace on the heap, and saying “ ten.” Then if the 
adversary has no ton in hand, the deider, at his next turn, takes 
all the heap with his ten. In announcing a build, tlie player 
must employ the singular number— i.e. he must say “nine ” or 
“ten,” not “nines” or “tens.” The amiouncement must be 
distinctly made or it is no build. The mere act of ])lnying a five 
on a two does not constitute a build, and if no announcement is 
made, the opj>oncnt may separate the cards played upon each 
other, and pair or combine or build them in any way he chooses. 
A build must be made from the hand and not with the assis¬ 
tance of cards on the table. Thus, if a seven and two are on 
the table, and a player builds the seven to eight with an acc, 
the opponent cannot employ the two on the tabic to build uji 
to ten. If a player builds and the adversary does not build 
higher, the first player must not alter the build, but must take it 
with a caixl of the deiiominatioii announced. lie is at liberty, how¬ 
ever, to commence another build, or to pair or combine any other 
cards on the board before taking up his first build; but he must 
comply with one of these conditions, or take up his first build. 
Thus if a two is built on a five, and the adversary does not take 
it or build it up, the first player may not jilay a three and make 
it ten, but must take it with a seven. Prior to so doing, he 
may, however, build a two on a four, and make it six, or may 
pair a card or combine; but failing one of these, he must take 
up the first build. 

Calling is laying a card on the table of the same denomination 
as one ali'eady on the board, and at the same time calling the 
denomination in the plural number. Tins debars the opponent 
from taking these with a card of any other denomination, and 
from building upon them. For instance, in the first deal a five 
is turned on the board, and the player holds two other fives in 
his liand, he lays one down and calls “ fives.” His adversary 
cannot take them with a ten, and the first player captures them 
both with his remaining fiva, unlessit should so happen that the 
second player holds the fourth when he con take up the 
two fives on the table. 


n allmg may also be resorted to by laying down ft card wbich 
contbines witb those on the board, so as to form , a duplicate 
each, being equal to a card in the player’s hand. 
Thus if an eight, five, and four are on the board, a player hold¬ 
ing a a nq an ace may put the four and the five on the'table 
together and play the ace on the eight, and putting all four cards 
in a heap, may cal l “ nines,” His opponent can then only take 
these cards with a nine. 

Also if a player has built a card, and has in hand more than 
one card of the same denomination as the build, and his oppo¬ 
nent leaves the bi^d undisturbed, the player may lay one of 
his duplicate cards on the build and repeat his announcement of 
the denomination in the plural number, when the cards so built 
and played constitute a cull. For example, A. and B. are play¬ 
ing. A. has three fours and an ace in hand, and there is a three 
on the table. A. may play his ace on the three and make it 
four. If B. leaves the build, A. may play a four on it, and call 
“ fours.” If B. then lails to take it up, A. may play another 
four, again calling “ fours,” before taking up. 

As regards the laws of cassino, the laws of whist will apply in 
most cases, the principal difference being in the penaltiiis for 
mi.sdealing or for making a false call or a false build—t.e. calling 
or building when not lidding a card of the necessary denomina¬ 
tion to ri'dcein the cards called or built. The penalty in all 
these cases is loss of the game : in tlie case of a inisdeul this 
seems too severe, but as tlie rule is established in America it is 
not deemed advisable to disturb it, 

CAST, in Sculpture [SuunrTUUE, E, C, vol. vii. col. 403], 

CASTINGS, SMALL. The various articles cast in iron, 
steel, brass, copper, and other metals, arc, for the most part, 
sufficiently delicate for the object in view, williout any great 
sharpness or ininuteiu‘8s of iletail; and hence the usual forms 
of mould [FoundinOjE. (!., vol. iv. col. ly2J are sullicieut for the 
purpose. But when artistic bronzes are re((iiire(i, various 
arrangements arr^ needed, both in the substance and construc¬ 
tion of the moulds and in the iindting and pouring of the mehil, 
In order to insure due delicacy of d(!tail (Buonze, E. C., vol. ii. 
:iol. 418; and E. C. S., col. 37.0). When, also, very small 
castings in iron and steel are to be produced, likely to come 
near the eye, jirecautions are needed which are not culled for in 
the casting of larger articles. Such was the case with the 
remarkable Berlin cast-iron nrnanwaits, rendered memorable by 
the circumstances under which tlu-y were produced. When 
Prussia was suffering from the military exactions imposed by the 
h*rench, early in the present century, the collers of the statu 
became much impoverished, and the i)eople came to the rescue 
by means of loans and gifts: family plate, and ornaments in 
gold and silver being freely given, to be melted down for coin. 
All that the donors received from tlie government, in return, 
were small iron crosses, rings, crowns, anti other ornaments, each 
bearing an inscription denoting that the iron trinket had been 
given in ackiiowJedgnieiit of a more costly gift. Tho trinkets 
were preserved as family mementoes of an eventful period ; but 
they were also valucd for their beauty. A peculiarly tine iron was 
selected; the melting and pouring were attended to with great 
cai-e ; and the moulds were made of n .siiecial mixture of clay and 
sand, ascertained to be suitable for yielding sharp and delicate 
ctustingi. When the exigency whicfi produced this novelty had 
passed away, the factory was still kept up, for the inanufiicture of 
statuettes, small busts, bas-reliefs, brooches, medallions, buttons, 
rosettes, &c. Some of the articles made were so small and light, 
that ten thousand of them barely weighed one pound ; and so 
much time and care were demanded in their fabrication, that the 
retail selling price was nearly ten thousand times as great as the 
value of the crude pig iron yielded by the smelting-furnace, 

Kccent improvements have enabled founders to produce small 
ciustings of great delicacy, without any special rdation to the 
kind of metal employed. The Berlin ornaments were made of 
iron ; but the processes now under consideration apply almost 
equally to iron, steel, copper, zinc, brass, or bronze. A partial 
vacuum is produced in the mould, by a kind of air-pump, and 
tlie molten metal is driven forcibly into the mould by mecha¬ 
nical means ; these are the two provisions whereby sharpness of 
edges and delicacy of detail arc sought to be obtained. Many 
coutiivanccB have ensured this result in a pariial degree ; but 
the most complete is that of Messrs. Smith and Locke,- intro¬ 
duced at a foundry-work at St. Helen’s in 1870. The moulds, 
for the most part, are made, not of metal, but of a mixed clay— 
new day and old moulds, ground, washed, dried, and compressed 
by the pattern or original model with a force of 300 lbs. to the 
square inch. The fine powder thus becomes a hard and firm 
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soUd i •trouft and poawwing otbet ^pidUtiat to tlw pni^ in 
view, ^vcral 9 uch moulds tftUAod fcniad mo drounuSsisnoo 
of a horizontal wheel or tal^^ which cui he made to rotate 
slowlv by suitable xnaohinBry. Unless the moudd itself is a 
complete hollow cavity, hingM in two parts, it is temporarily 
placed in a hinged box. When each mould or box, in turn, 
travels round on the wheel to a particular spot, it is brought 
under the influence of an air-pump, which produces a partial 
vacuum within it. The metal, of whatever nature it may be, 
is melted in a crucible near at hand, and conveyed to the 
machine, where, by means of a funnel and a nozzle, it flows 
into each mould at the instant when the latter reaches a parti¬ 
cular spot in its circular travel. At that instant, also, a piston 
is brought into action, in a small cylinder or barrel through 
which the molten metal flows; it presses down upon the metal 
with a force of 30 lbs. to 60 lbs. on the square inch. The metal, 
by the force impressed upon it, and hy the vacuum in the 
mould, is driven into all the comers ana depressions, whereby 
the device is produced wth sharpness and delicacy. A little 
J'arther rotation of t)ie wheel brings the mould to a spot where 
a small apporatus opfjns it, and jerks out the casting. Farther 
on, the moqld js clgaed .again ; farther yet, the air-pump comes 
again into operation ; farther stilVsand thg mould comes round 
again to the flow-nozzle and pressqre-nistpn ; and so on. Any 
degree of relief, high or low, can thus be produced, without the 
necessity of hand-chasing to give linish to the article cast. 

CATACAUSIS, a term derived from the Greek to huruy 
and applied to the assumed cqpibustihility of the human bo<ly— 
tlie Bpontaneous human cifmhii^tiou of modem writers. 

CATACLYSMUS,.ap. old term for the cold douche. 

CATAFALQUE (Italian catajalco, a scailbkl), a temporary 
election under which the coffin is placed during the performance 
of funeral obsequies. In Italy in the 10th century the catafalques 
erected ^or persons of distinctiouwere structures of extraordinary 
magnilicence. The most famous on record was tliat placed over 
the coftin of Michaelangelo in the nave of 8, Lorenzo, in the 
construction and decoration of whicli the most eminent architects, 
sculptors, and painters in Florence look part. So great wiis tlie 
admiration it excited that, instead of being removed immediately 
after the interment, it was by sjH'cial onler of the Grand Duke 
allowed to remain for several weeks lor the gratification of tlie 
crowds of strangers from iieiglihouriiig })luce8 who flocked to see it. 
A full account of it is given by Vasari, who lilsens it to the mau¬ 
soleum of Augustus, at the end of his memoir of Michaelangelo. 
Originally the cattifahpie was probably merely a temporaiy 
baldachin (IUi.daohin, E. t-. vol. i. col. 8()2J. 

(^ATALEPSIS, Catalepsi/, a spasmodic seizure, in which the 
limbs retain for a long lime the exact position in which they 
were at the moment of attack. 

CATALYTKJ MEDUJINES, remedies possi'Hsing the pro- 
])erty of catah/sUi that is to say, promoting such chemical 
iUilions in the iliiids or solid-s of the body us ]ca<l to their restor¬ 
ation to a healthy condition. Thus, niercnry, arsenic, iodine, and 
tluir preparations wouhl be classed among catalytic.^. 

(JATAMENIA, the menses, or monthly uterine discharge. 

CATAPHORA, lethargy, or somiiolenoe, witli intervals of 
perfect wakefulness. 

CATECHU [E. C., vol. ii. col. (I(3(>]. In commerce certain 
forms of this drug are distinguished without much regard to 
the botanical dilferences in the trees which produce them. 
Bombay catechu comes into the market in the form of dark 
brown lumps, produced in some case.s by boiling the fruit of 
the Arectt palm. Bengal catechu, opaipie with a slight lustre, is 
obtained by boiling the twigs and pods of the mimosa. Gambor 
catechu varies from brownish yellow to op:upie green. Egyptian 
catechu is obtained by boiling the fruit of the young acacias. 
Besides the medicinal uses named in the aiticle cited, CAatechu is 
found serviceable in preventing or removing the incrustation of 
steam boilers. The Hindoos employ the drug largely in tan- I 
ning, and to give a brown dye to cotton gooils. In England, it' 
is 118 ^ to impart a yellow dye to silk and cotton. According ■ 
as it is combined witli salts of copper, sal ammoniac, muriate of 
tin, chloride of tin, nitrate of copper, acetate of alumina, or 
other chemicals, it produces tints in which the yellow is more 
or less darkened towards brown, bronze, red, or olive-grey. It 
has superseded madder in producing a rich golden brown. 

CATECHUMEN. In the med^val times the catechumen 
was A novice, or candidate, to whom the mysteries of the Chris¬ 
tian faith weie imparted previous to undergoing the sacrament 
w bply b^tism. He was called a candidato. from candidwy 
wining, white, because he wore a white and ample robe at, 
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baptism. The cateehumen ww n^ nwasauily an infant, but on 
the contrary much more fl^equently an adult, or, at any rate one 
sufficiently ^vaneed in years to be capable of receiving elemen¬ 
tary ins^ction in the principles of the religious belief whicli he 
professed a willing desire to entertain. The course of oral in¬ 
struction in the early days^ of the church, extended from forty 
days to three years, according to the capacity of the individu^ 
and tlie prog^ss made. When he was considered sufficiently 
advanced, he professed his belief from an elevated place three 
times, as it were in remembrance of St. Peter’s confesfion, facing 
the east, in representation of his earnestness. Unless a catechu¬ 
men had been formally received into the diurch, he was not 
allowed to remain at divine service after the Gospel had been 
read. This body, from which the congregations of the churches 
were, so to speak, recruited, consisted of three separate classes 
arranged in order of proficiency. 1. The hearers, who being 
generally received on Palm Sunday, placed in the hands of the 
clergy a written desire for baptism, and then received the sign of 
the cross upon the foreliead, with laying on of hands; and per¬ 
mission was granted them of entering the church to hear the 
reading of the Holy Scripture, and homilies by the bishop. 
This elementary class was not instructed in the Creed or Lord’s 
Pra 3 ’^er. 2. Tlie praying kneelers, or nrostnites, who came to 
pray as well as hear ; they received the iieiiediction, but left tho 
church before the oblatiou, wlien the mass of the catechumens 
terminated. This mass included the prefatory prayer, introit, 
little eutmnee, trisugion lections, so called from the hymn attri¬ 
buted to the ])atriarch Procliis, in the fourth century, “ Holy 
God, Holy and Mighty, Holy and Everlasting, &c.” and the 
prayer following the Gospel. With a view to limit the com¬ 
munication of church doctrines, catechumens were not always 
allowed to attend sermons ; in France they obtained this privi¬ 
lege in the fifth century; in Spain, it was conceded to them 
during the sixth century. 3. The competents or seekers of the 
grace of Jesus Christ, who being advanced, were instructed in 
the mystery of the Trinity, the doctrine of the. church, and re- 
mi8.sioii of sins. These, when they liad been accepted, and given 
in their names forty da^'s previous to receiving tho baptismal 
ceremony, were teniied eleci, and required to confonn to a strict 
penitential discipline. Their names were inscribed on the 
register of thu church or diptych, and they received the name 
of nil apostle or saint, in fact their cliristiaii name. This cere¬ 
mony look -jilnce in the Eastern or Greek church on the second 
Sunday in Lent, in the Western or Roman Church on the fourth, 
A sjiecial confession was then made, and they passed a scrutiny 
for seven days, consisting in exorcism and repetition of tlie 
cret'd, at least as fur back as the third century. The exorcism 
was thus done j the candidates cnnie barefooted and habited in 
a single, dress, carrying a lightird taper to represent the light of 
Christ, and received the imi>osition of hands, and were then ex¬ 
orcised by the exorcist, one of the minor ministers, who stood in 
the forecourt of the church, holding a cross, and arranged the 
cate.cJminens to face the west, when he bj'uathed upon them thmo 
times as they stretched out their hands, symbolically pushing 
away Satan, while he pronounced a short form of adjuration 
conimuuding the unclean spirit to come out of them. The earliest 
exorcist on recoixl is Peter, who sufTered martyrdom in a.d. 302. 
The bishop occasionally deputed a catechist or “ doctor aiidien- 
tium” to act for him in receptions; thus Origeii, while a layman, 
held this office for eighteen years. In the catacombs of Romo 
there still remain lofty ajiartments wliere the catechumens 
received instruction, each sex occupying a separate place. 

(Walcott, Sacred Archreology.) 

GATHAlilSM, a terra introduced by Mr. Tomlinson (‘ PKih 
Trans.’ for 1868, p. 661, and for 1871, p. 62) to indicate the 
process of rendering nuclei chemically clean (from icafiapotf pure, 
clean). 

CATHARIZATION (from KoSaptCw, to purge, purify, or clean) 
is the act of cleaning the surface of bodies from alien matter ; 
and the substance, when so cleaned, is said to be mtharked. 

All bodies exposed to the air of a room or to tho touch, take 
more or less a film of foreign matter; hence substances are classed 
as catharized or uncatJuirized, according as they have been or not 
so freed from foreign matter. The air of the open country, or of 
the sea, is always in a catharized state, as also the fresh or newly 
fractured inner surfaces of solids, such as a flint stone. [Bee 
Nucleus, E. C. S.j 

CATHARTIC ACID is an amorphous brown Bubstance 
obtained from senna leaves, and is soluble in solutions of the 
alkalis. It is a glucoside, and is decomposed by boiling with 
acids into sugar and cathartogenic acid. 
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CATHARTOQENIC ACID [Cathartic Acid, E. C. S.]. 

CATHETER, an instrument for exploring and clearing the 
several narrow mssoges of the body. It was first need to relieve 
the urinary bladder. 

CATTLE MANAGEMENT. Since 1860 several causes have 
conduced to improvement in the breed and management of the 
live stock of the farm: thus (1) The prevalence of rinderpest 
and other infectious diseases has convinced many farmers that a 
low degree of constitutional health is a predisposing cause that 
favours the introduction and spread of auch diseases. (2) In the 
mai'ket the best descriptions of stock fetch extremcdy high prices, 
whilst inferior qualities realise low prices ; the difference show¬ 
ing that most breeds of cattle are subject to improvement. 
And this applies with equal force to each of the three divisions 
into which the live stock of the farm is divided, viz., animals 
selected for breeding, animals selected for cluiry purjMJscs, and 
animals fattened for tlie shambles: in each division certain 
animals pay the farmer; others do not. (3) Improvements in 
the arts recjuire a more active description of horses for farm, 
rood, and military puri) 08 es than those now generally in use; 
and (4) Cattle-cookery. 

1. The heavy losses arising from infectious diseases continue 
to be the subject of general complaint, Loth by producer and 
consumer; but no tnistworlhy estimate can be given of the 
proportion they respectively hear in these losses. In this ydace 
the producer’s view of the <piestion will chiefly be noticed. (For 
the consumeFa loss, see Markets, Fat Stock]| E. C. S.) That a 
low standard of health forms a predisposing cause may ho 
granted ; and the belief is gaining ground that this low standard 
of health is more due to an abnormal dietary and improper 
household accommodation than to early maturity of growth,” 
and the “ forcing system of feeding,” noticed undcT the next head. 
The too common error is to mistake an active state of obesity for 
a high standanl of normal health ; i>., if an obese animal is 
rapidly increasing in weight, its normal health is erroneonsiy 
assumed to be good, whereas the reverse is true, obesity being 
an liereditary disease, accompanied with u low standard of vita) 
force. 

A very important question arises out of this view :—To what 
extent is obesity fonned in animals, free from the hereditary 
taint, by an impro])er dieta^ and management 'I 

2. Under this head it will be advisable to notice fat stock, 
breeding stock, and duii^ stock separately. 

^tock. The quality of fat stock has very much improved 
during the past ten years, there being fewer examples of gross 
obesity on the one hand, and of “ skin and hone ” on the other. 
Herds and flocks are of a nmre uniform standard. Rut, great as 
the advance has been, there is still a large proportion of inferior 
stock, that does not realise half the price ol the ])riinest quality ; 
so that it is not surprising that complaint shouhl be raised—the 
former “ don't pay,’—for the reason is jdain. Thus, in fattening, 
the low-priced animal consumes more food for a given weight of 
carcase than the high-priced one ; and when slaughtered, the 
carcase must be cut up and sold at what it will bring, as it will 
not keep. With such facts butch(*T8 are familiar; hence the run 
of the market, the primcsl quality being soon bought up at a 
paying price to the farmer, the inferior meeting with a slow 
sale at a losing figure. 

The inferior quality of beef, mutton, and pork now complained 
of is not due to “ early maturity of growth ” and the “ forcing 
system of fattening,” as is commonly alleged. The contrary of 
this popular prejudice is true; for the, priinest quality of stock 
is fattened on the same system as tlie, inlerior, and is sooner ripe 
for the shambles. The two practices involved explain thus. 
Thus, under the old system fat slock were fattened on the gras-s, 
slaughtered in autiihin, and salted for winter consuuqition. 
Under this system yt)ung store cattle were starved in the winter 
time, so that maturity of growth was retarded. Under the 
modem system animals are fattened with eipial if not greater 
facility in the winter time than during summer. Of late years 
there has been not only a greater breadth of root crops grown, 
but a much greater weight harvested per acre. There has also 
laien a large increase in the consumption of oil-cake and other 
“artificial feeding-stuffs,” noticed under the 4th head. Under 
proper management, therefore, young animals are not checked 
in growth, so that they are ripe for the shambles at an earlier 
age than under the old system. 

But though a lor^ increase of winter food has been provided 
for fattening stock, Its quality is obviously abnormal; so that the 
question previously noticed arises for solution, viz,—To what 
extent is tiie inferior quality of butchers^ meat due to the inferior 


quality of the food consumed ? And to this must he added the 
question of improper household accommodation and manage¬ 
ment. The two are inseparably connected; for if tlie dietary were 
as it should be, its efficacy would be destroyed by bad homesteads 
and management; and when both are oad, as they generally 
are, the upshot is manifest. Pure air of a proper temperature 
to breathe is as essential to the health of the ox or sheep, and the 
uality of the beef and mutton they yield, as normal food. In- 
uor exercise and a sufficiency of light are mso essential to health 
and the mrowth of rich lean meat; the opposite, rest and 
darkness, being favourable to the production of fat—to a low 
standard of health, followed by obesity. Were such provisions 
made, the priinest fat stock would be much improved in quality 
and increased in number and weight. 

Breeding Htoch Much of what has been said under Fat Stock 
opfdies to breeding stock. The different breeds of neat cattle, 
sheep, and swino have been greatly improved of late; but 
further improvement is necessary to obviate the heavy losses 
now sustaineil from disease and inferior quality of offspring, 
meat and dairy produce. To produce a healthy offspring tlie 
mrent stock must not only possess constitutional health, but 
)c properly fed and housed ; otherwise the mother’s milk will be 
alfected, and consequently the health of her ofispring. Milk is 
very readily affected by the quality of the food consumed. 
Private families and dairy farmers are more careful about the 
quality of the food they give to their milch cows than stock 
breeders; hut the latter have as much need to be careful as 
the former, for howel-complaints anti a low state of general 
health so commonly experienced by calves and lamias are greatlv 
due to an abnonnal stale of their mothers’ milk ; ana such 
maladies are more prevalent during the winter months, when 
stock are fed on artificial food, than during the summer, when 
they are at grass. The reason of this difference is obvious. 
Normal food is not only more healthy, but more economical, than 
abnormal food. In other words, a cow consumes a greater weight 
of abnormal food in nursiii" an unhealthy calf than of normal 
food in nursing a healt hy cal f. Such differences are very remark¬ 
able, and tlie more intelligent farmers are becoming every day 
moro familiar witli them, so that “ Cattle-Cooke^ ” (our lost 
head, 4) is now being reduced to practice on a scientific basis. 
One thing stands very much in the way of progress, viz., improper 
huuseliold accommodation, more especially in the rearing ot calves 
uml young neat cattle. Thus, if a cow is tin\ed to calve early in 
February, which is a common rule, so as to enable her to nurse 
two calves before slui is turned out to grass, it is essential that 
she have daily exercise in a roomy, well-lighted, and well-venti- 
l.ated feeding-hox, the air she breathes being at a proper degree 
of temperature, or us nearly at CO' Fahr. as ]>racticable, otherwise 
her milk will be reduced in quality, however well she is fed. 
Such conditions are us ncccssaiy before calving as after calving, 
in order to preserve her own health and that of her fcotal oil- 
spring. Daily exercise is e(iually essential to every period of 
life ; so that each calf, yearling, &c., should have its own feeding- 
hox ; and the more highly they are fed, the more needful is daily 
exercise, with pure air of a' proper temperature. As a rule, 
young stock sliould never be allow'cd to lose theiMiiilk flesh. 
When weaned they should be good veal, lamb or pork, and the 
fattening process sliould he continued without checking natural 
development of growth ; for normal fattening practically means 
noiTiial growth of bone, muscle, and fat. When animals arrive 
at maturity, those selected for breeding turn the extra food con¬ 
sumed into their offspring; iliose fattened for the shambles 
naturally grow fat faster than bone and muscle; and those 
Be]<;ctcd for the dairy turn it into milk. Young heifers, when 
fully fed from their birth, are, in certain instances, liable, when 
they reach maturity of growth, to become too lat for breed¬ 
ing, and hence also for the nail. To obviate this, more exercise 
is necessary, with no more food than will keep them in robust 
health. 

J)airy Stock. The increasing demand for country milk by 
town.s, with the establishment of cheese manufactories and butter 
manufactories, is giving a greater impetus to the rearing of 
improved dairy stock than formerly. Owing to railways afitord- 
ing townspeople the opportunity of residing in the country, a 
much greater number of milch cows are now kept by private 
families than formerly. Improvements in the management of 
dairy cowa cheese manufactories, &c., will be trea^ under 
Dairies, E. C. S. The chief difference between rearing dairy 
stock and breeding stock is the selection of the best cows for 
dairy purposes. Tfor private families, the smaller breeds, as the 
Alderney, Keny, and Shetland, are generally preferred. Some 
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laroe dairymen also give the preference to these small breeds. 
In large dairies for the production of butter and cheese, and in 
tovm dairies for giving a large quantity of milk, under special 
manamment, the shorthoni and Ayrshire breeds continue to be 
moreiargely used than any other; but the recent improvements 
in dairy-forming point to other breeds as possessing special 
advantages in their rospectivc native districts. In moat breeds 
there are exceptionally tine milkers under improved manage¬ 
ment ; and from the greater attention now being paid to quality 
t^n quantity, rich milk that will produce tirst-mte butter and 
cheese, there is every prospect of Bui)erioT dairy cows btiing 
reared from many of these exceptional milkers. It must be 
borne in mind, too, that economy of food is the primary question 
of the dairy-farmer ; for there is a very great difference in the 
quantity and quality of milk ]>ro<luced by dairy herds from a 
given quantity and quality of food consumed. In town dairies 
a good Yorkshinj shorthoni cow is presumed to yield about l(HX) 
ciulons of milk annually ; but when fed almost exclusively on 
brewers' grains, distillers’ wasli, and sucli like food, the quality 
of the milk is, with few exceptions, inferior, and unlit for either 
the butter or cheese luanufactoiy, whilst the consumption of food 
is large. Instances are on recr)r(l of shorthorn cows giving j 
above 1000 gallons of rich milk annually. Thun, during eight j 
years Mr. Cramp’s cow yielded 07ii(> gallons of milk, ami dii.'iO j 
lbs. of butter, being at the rate of J2(K) gallons of milk annually 
and 532 lbs. of butter; 20i pints of milk thus yielding 1 lb. of 
butter on an average. This, liowevcsr, is an exceptional ex¬ 
ample of an indiviclual cow. The yield from large herds of 
different dairy breeds falls far under this, when fed on the 
ordinary produce of the farm. Thus, in rejwated examples of 
different dairy breeds the actual yield for one year ot herds 
from 30 to 100 cows each was—frum three Wiltshire shorthom 
herds, average 625 gallons per cow ; from a Cheshire dairy of 
lialf-Vred Yorkshire cows, 860 gallons per cow ; from a dairy of 
Ayrshire cows, 650 gallons ])er cow; from a dairy of Hereford 
cows 480 gallons i»er cow. In Irelund, a dairy^ of Kerry cows gave 
488 gallons per cow. Instances are on j-ecord of an Alderney 
cow giving 20 quarts of milk per day, and 14 lbs,, luid even 19 
lbs., of butter per wet^k ; but such examides an; much above an 
average. The general charaidorisUc of the Alderney breed is a 
small quantity of very rich milk. They are commonly deiicient 
in symmetry'. This is largely due to breeding at loo early an 
age, which gives them large ladlies, with a voracious appetite to 
supply the demands of their own growth and that of their fueial 
offspring. Tlie practice of breeding dairy stock in the Channel 
Islands is, therefore, not only unnatural, but devoid of economy 
in the consumption of h)od; the (|uantity of food consumed 
being large in proportion to the milk they yield. There are, 
however, many exceptions to this ; for symmetry is being nmre 
attended to, and fine herds of Alderney cows are now bred that 
are not large consumers of lod, but the contrary. With the im¬ 
provement of the breed tlie size of the cow is increased and also 
her usefulness both for breeding and the pail. There are large 
consumers of food in every breed, due to a similar cause-; when, 
therefore, a heifer, or young cow, shows evidence of this, she should 
be spayed, if necessary, and fattened for the shambles. There is an 
opposite extreme in every breed, but more common in our im¬ 
proved breeds, that reciuires to be avoided, viz., cows that have a 
tendency to yield fat instead of milk, and which is either due to 
an improper dietary or management, or else to obesity, hereditory 
or acquired. It is seldom that a dairyman purchases before the 
cow bos had her second or third calf, and he is generally more 
afraid of obesity than of a voracious appetite. The breeder has 
thus time to judge of the properties and promise of liis young 
dairy stock. The young heifer should be in good condition ana 
in the enjoyment of the best of liealth, and 'when she becomes 
a cow she should be able to maintain her conditifui without 
“ turning her food into fat ” or “ her llesli into the pail.” 

3. Horses, Loud complaints have recently been raised that 
we are falling behind the continent of Europe in breeding horses, 
more especially thorough-breds, cjivalry, saddle, and carriage liorses. 
Alluding to this, Professor Cameron, of Dublin, in bis ‘ Stock- 
Feeders’ Manual,’ says :—“ The modern racehorse has attained 
to a remarkable degree of rapidity of locomotion, but it has 
been at the expense of its vigour, endurance, and health ; it can 
run with great velocity for a short distance, but in a four-mile 
heat, and mounted by a man of average weight, a mediocre horse 
of the style of the middle of the last century would come to the 
post long before the winner of the last St. Lecer.” Mr. E. Tat- 
teisall, of Kensington, took a similar view of the subject in a 
paper read before the London Farmers’ Club, March 6,1871, on 
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‘ The supply of English Cavalry Horses;’ but in the discussion 
which followed the reading of this paper, practical farmers, while 
they admitted that too many ** weeds ” were bred for racing and 
inferior animals for general purposes, were of opinion that good 
horses to any extent could be supplied were remunerating prices 
given for them; but so long as low-priced horses found a ready 
sale, they would be bred. More “blootl” is being introduced 
into horses for agricultural purposes, such being found not only 
to increase action but strength and endurance. The improve¬ 
ments recently made in farm implements and lield operations 
require more active teams, the old heavy furm-horse being too 
slow and clumsy in bis movements for reaping and mowing 
machines, haymaking machines, horse-rakes, horse-hoes, &C. 

4. Gattle-Cookenj. The i)rincipal imi)rovements effected under 
this head during the last ten years, 1860—1870, embrace 
(1) greater cleanliness of dietary, with a more economical mix¬ 
ture of feediiig-stulfs ; (2) new feeiling-stnlts introduced; (3) the 
seasoning of food with cundimental substances ; and (4) im¬ 
proved cooking machinery and ai)[>ar!itiis. 

(1.) Naturally our domesticated animals, including the horse, 
ox, sheep, pig, and poultry, are remarkable for the care with 
which they select their food. The organs of smell and taste 
are sensitive in tlu; highest d(‘gree, and they exercise them 
accordingly. But when brought up under the abiiormtd condi¬ 
tions of art, lliey are often necessitated to eat Avliatever is placed 
before them, their daily supply in tlie, winter season being any- 
tliiiig but in accordance with their natural wants. Thus good 
and bad harvests and crops go for nothing, so to speak; extra 
quantity making up for deficitmey in (luality, and so on.^ But 
although this shortsighted ]»ractice is still too common, it is fast 
giving way to a more normal and healthy state of things. Thus 
improved drainage, steam-culture, deep tillage generally, and the 
use of artilicial manures are enabling fanners to grow a greater 
breadth of root cro])S and green forage plants than formerly. 
Coni, by being ground into meal, is more largely and profttably 
used. For a similar reason mure bouglit-iu feeding-stuffs are 
used. By a more advanced state ol’ aiqdied chemistry and 
mechanics these are more economically blended than formerly. 
Tims the fermenting of stmw with grecui forage plants cut into 
chair, or straw cliaff 'vvith pulped roots, enhances the dietetic 
vahuM)f the nmUtrials thus iui.\e(i. Jn principle the practice 
is old, straw and green rye?, or tares, clover, water, meadow, or 
sewage gnissea, having been mixed and heated together long ago; 
but the modern practice is vastly superior, the materials blended 
being more economically proportioned, and from being cut into 
chaff, pulped, and ground into meal, a more successful fermenta¬ 
tion takes place. As yet the practice is very diversified, some 
giving the mixture fresh, others giving it fermented. Root crops 
and forage plants are also very different accoixling to the produce 
of the laud. Cake and meal are in some cases given separately; 
in others mixed with the fermcnteil or mixed mess when about 
to be used. The ])roi)ort.ion of hay and straw is also different, 
but in every case results warrant a favourable conclusion. It is 
virtually converting unpalatable winter food into summer food, 
the latter being the natural food of slock, the former being 
hitherto the reverse. 

At a time when the general health of stock is low, and infec¬ 
tious disease prevalent, it is not easy to calculate what the 
advantages of this new system of feeding may ultimately be, 
subject as it doubtless is to farther irnj)rovement. For example, 
begiiming with farm horses, it is evident they ought not to 
suffer as they have hitherto done during the winter season. 
The gain here will be great a 2 )urt altogether from the saving of 
corn. In the spring and summer time, as soon as sewage 
grasses, green rye, and clover can bo had, tliey can be better 
led on such cut into chaff, with straw, seasoned with salt and 
meal, than under the practice now commonly followed. The 
conversion of root crops into wholesome food for milch cows, by 
pulping and fermenting with chaff, not only augurs well for 
butter and cheese manufactories, hut for breeding stock also ; 
for depend upon it what is good for ourselves is good for young 
calves, and v^ice verad, Galen fed his milch cow's on medicinal 
herbs purposely to physic his patients; and tlierc is but too 
good reason to conclude that the pungent taste of turnip and 
oil-cake has more to do with the bowel and other complainta of 
calves than is generally imagined. This also applies to milch 
ewes and their lambs, and to milch sows and their litters. Fox 
fattening stock generally it will enable the farmer, when the 
price of com is low, to convert it into butcher's meat with protlL 
and when com is high to fatten his stock 'without it. It will 
also enable him tio convert his straw into palatable food ; so 
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that the old practice of making straw into inanui-e with rain 
water in open yards will conic to an end. 

( 2 .) Several 7mo feedimj stuft have recently been introduced, 
viz., carob-bean, cotttm-seed, cocoa-nut cake, earth-nut cake, 
palm-nut meal, dried brewers’ grains. Carob-bean and cotton¬ 
seed have l)een in use from time immemorial, but until recent 
improvements in their manufacture their profitiibh* use wa.s con¬ 
fined to tlie countries uddeh produced tliem. It is now otherwise, 
and both jirticlefi merit a separate notice. 

Varoh-hmn is the fruit, or rather dried seed-jiod, of the fViroh- 
tree, (kratonia siliqiui E. C. Nat. lirsT. l)iv. vol. i. 

col. 828], The old nlan w’as to give the, jiods uholc ns tliey 
fi'll from the tnx*. The small seeds whicii tlie pod con mins are 
very imrd, and when first inijMirted into this countrj’^ they could 
m)t be ground into meal, Init jkkIs untl seed are nowgrouiul to any 
degree of liiicness, and the meal is largely used for mixing with 
the ordinary feeiling materials of the farm. It contHiins from 50 
to {)0 per cent, ol' .siiceharine matter, and fiom 17 to 20 per cent, 
of mucilaginous matter; from 7 to 0 ja-r «;(*nt. of Ilesh-forming 
niatUir, and about 1 per cent, of oil. It also coutains an astringeiit 
}»rincipl<*, most ])robably tannic or gallic, ac.id, as it turns a solu¬ 
tion of sul]>h.ite of iron blacK. WJieu first introduced it met 
with considerable oj)])osition, hut it ha.s di'sevvi'dly establi.shed its 
reputation. Tlie i>orls are liahle to he inlesU'd by iiisocts, and 
Avheii much eaten hy such llic meal is, of course, red need in 
value, but when souml it i.s valuable for seasoning much of the 
unjialatabie foijd now given to cjitlle. 

(Jutton-muL The seeil of tlm cotton-]>hint, (•!'which there are 
iiunieruus varieties (see Gossyiuum, E. C. Nat. Hist. Div.j, 
is now largely used as a Ruhstitiile for lins(ied e.ake. It w 
prefeiTod ground into meal, either tVoiii decorLic.'ited see<l, or the 
whole 800(1 may be cruahed ami the husk sifteil out. The seed ia 
also decorticated and formed into cakes siniihir to liuseed cakes. 


But the old plan of making enkes from the whole seed has been 
given nil, as the husk provi^l injurious to cattle. The meal 
obtained either by decortication or sifting contains about 20 per 
cent, of albuminous matter, 22 per cent, of oil, and 7 per cent, of 
gum, mucilage, and sugar. Sucli being its composition, it will 
I’eadily be perceived, (Jii comjiariiig it with the composition of 
lin.seed-cake, tliat a mixture of carob-bean meal w'ould improve 
its feeiling properties. 

('dcoa-nut cake, earth-nut cake, and palm-nnt meal promise a 
large Mijijily of ricli feeding sLulf, if ni.'inufactured fresn and free 
from adulteration. But at present tiiey are more largely used 
in mixing Avith linseed and other cakes than in a pure state. 
According to a recent analysis of Dr. Yoelcker, reported in 
the ‘Journal of the Iloyal Agricultural Society of hhigluud,’ 
])alm-niit meal contains 2()]icr cent, of oil, .'17 per cent, of starch- 
mucilage and sugar, and IT) per cent, of albuminous matter. 
BreAA'ers’ grains are noAV dried and ground into coarse meal for 
;attle food. 

(;i.) Cattle Condiment. Various compounds are noAV manu¬ 
factured for .seasoning the food of cattle, termed “ cattle ooudi- 

■ni,” “ cal tie-food,” “cocoa-food,” &c. Some derive their 
name from the princi])al ingredient in their eomjtosition ; others 
from tin* imrjtosi' they serve. Most of them contain a large 
)roitorlioii of carob-bean, oal, barley, or Indian corn, pea, or 
lean ; some bitter jirimijile as gentian, or the more common 
luirks ; iemigreek, or caraway-seed. Wlien newly ground, the 
meal geinmilly umh'rgoes a sliglit fermentation, wliich more or 
Jess changes the characite.rs of the originals, thereby giving to 
the compound }»eculiar odorous ami sajiid properties. They 
an* intended to make the winter food of cattle more palatable. 

(4.) CooJciwj Nachinmi. 'J'he improveTnents made under this 
head embrace cluUl-cnttm’s, corn-mills, and root, ])ulper8. 

Fiy. 1 i.s a horse or stoam-i>ower machine. It obtained the first 



Uxtord, in their report to llie ‘ Journal of 1 lie ]lo\al Agricultural 
Society,’ to which Ave are indchlijd for tlii.s and folloAving illus¬ 
trations of chalf-cutlers, say :—“ The results of the dyiianiometer 
trials are most interesting and unex])ected. Considering the 
attention that has been expended on this class of machines for 
a period of over tAventy years, we Avere not prejiarcd to find the 
difference of power consumed for a civen quantity of work to 
be more than 100 per cent.”—i.e. in favour of this machine and 
against other competing machines in the trial-yard. In con¬ 
struction the hand and power machines are similar, and the im- 


8 Clirtff Cut lor, stiowiiip ifc. 


provomeiils recently ( frcctcd refer to the knife, feeding apparatus, 
mid gearing. TJu- knil'e is more round, and has a greater length 
of eutting edge than the otliens ; and it is also belter braced to 
the arm, thereby reduring viliration. The face of the mouth or 
box iH made of chilled metal, and slightly bevelled to prevent 
the edge of the knife being blunted under extra strain or vibra¬ 
tion. The jaws of the mouth-pieen expand, so ns to suit an^ 
diilereueo in tlie thickiuss of lied. The upper jaw is 
binged to the axis of the ujmer toothed feed-roller, and regu¬ 
lated by a hand-screw, not shown in the engraving. Inst^ 
of the old lever and weight, two spiral springs are mtroduced, 
the advantage of which is manifest, because the pressure in¬ 
creases as the feed gets thicker. The expanding pressure of the 
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hind jaw also relieves thicker feed. A traveller hand is intro¬ 
duced behind the lower feed-roller to obviate the objection to 
the ordinary fixed bed of the feerliiig box, which rerjiiires the 
workman to nuah the feed forward as well as dowtiward, thus 
endangering ids hand, and increasing friction. Now he Ims only 
to press downwards, so as to regulate the thickness of the feed, 
which is thus drawn in between the rollers by tlie endless web 
with much less power expended than in otlier machines. It 
will be seen by the two pinions on tlie knifii shalt, sbown in the 
engraving, that the machine cuts two lengths of ehail- J and ] 

_without change of whecds ; and hy a change of n heels 

any other length of chaff may he cut. 

Thu second prize for power macliiiics at Oxford was eoiially 
divided between Picksley, Sims, <& (Jo. (Jiff. 2), and E. H. 
Bcntnll (Jiff. 4), but in the hand machine trials the. former heat 
tlie latter. 



Fiff. 2. Tliis powrr macliine has nu'enlly been inueb im- 
])rove(l. The letters on tlni plnn slmwlln^ (lill'ereiil. parts. Thus 
A is the main driving shaft; 1> the ehitch on the .same, ]itle«l 
M'ith parallel key.s; (! and D are bevel pinion.s on the driving 
sbal't, with eliiteh teeth on inner Jact*, \v<»rUing loose when 
relieved of the elubdi. In the eiigtMviug the ehitch le<-th gear 
in idnion T), whilst (J runs loose. l’»v reiersing the i lutcli, (J 
hucoines the driving jiiiiioii W’lieii I) runs loose ; E is the driven 
hevel Avheel which gives motion, by spin-gear, to the I’ei'd rolh-r.s; 
F is the handle for sliifling cluteb 1’., / being the midway ealch. 
The object of clinch U is to revers(> tin* feeil. O is a second 
clutch, also lilted with ])arallel keys for altering the .sjieed of 
feed, and hence the huigth of cut—/.c. tw'o lengths of cliall’ 
Avithout change of Avheel, as Avill readily lie uiiderstotMl from the 
engraving. If and T are tAvo spur- av heels of dilfereut diinen- 
sioiis, allernalely Avorking loo.se on the ilriveii shaft of hevel 
Avheel M, a.s the ca.se may be, and gearing in eorre.spoiiding .s])ui - 
]>inions on couiiler-driveii shaft K ; sjinv-])iuiou 1 being for the 
slow feed 5 inch chalf, and If for (|Uicke.r feial, or longer e.half. 
Lewer L, sliuAvn on the left hand above lever F, is for actuating 
clutch (J. M is a spur-Avliei l on sImiR K, avIiIcIi gear.-. Avitb N oii 
the shaft of the loAver fecid-roller. P is a driven spur-wheel on the 
jointed .shaft of the u])per feed-j'oller, actuated l»y a eorrespond- 
ing spur-wlieel on the sluifL of the loAvor fticil-ruller— i.e. .shaft N. 
By changing the diameter of spur-Avheels M and N, any other 
desired length of chalf may be cut. 

In the hand power cliali'-cutter of lliis firm the change, of cut 
is produced by means of a sliding pinion (/;/. on bevel-Avheel 



Fiff. .1.-Slicliinr Pillion. 


shaft E, instead of clutch 0, in the jiower nuicliiiu! above de¬ 
scribed. 

Fvj. 4 is E. H. Bentairs power ebaff-cutter, bracketed ns ecjual 
with fig. 2. The details of this machine are adA uiiced, but Avitli- 
oiit much novelty of constructiA^c meclianisiii. The frame is 
partly of wrought-angle and cast iron. Idic anna of the 11}'- 
wheel carry three knives. The feed-rollers carry each 18 rows 
of teeth. The shape of the teeth resembles the upper beak of a 
hawk—like those of Richmond and Cliandlcr’s machine. 
Three lengths of chaflf are cut without change of wheel, as 


will readily be understood from the three spuivwheels on the 
line shaft. The Avorking jiarts, including the clutch leverage, 



Fiir. •!.- J’lfiii of JloiitiiirM Pliiiff-cultcr. 


arc Avell protected, and the results at the Oxford trials Avore 
fuA’ourable. 

Fiff. 5. The eliief peciiliiirity in this chall-cuttcr, Avhich avus 
highly commended at Oxford, (‘onsi.^ts of two pair of feed-rollers 
- the one i»air being in advance of the other jiair—the rollers 
heinggrooved instead of loollied, asin tin* previous exam])le.s (jitfs. 
I—4j. As ihe ciiUing power of thii knives dejiends much uiion 
the nniform .soliilily of tlie feed, the two sets of feed-rollers are 



in favour of this : heiict* at the Oxford trials tl is machine 
produced Aery tine (half. Thu chief chara,cteristii:, hoAviiver, 
lemaials .special iiol' ‘ the chall-elevator and bagging 
us, prominently illu.strated in the engraA ng. Thus 
111 is made, by a light sheet iron shield f( Tecting 
ill' from the knives to the. elevator, and as fast as the chalf 
I it falls into the bag or bags attached to llie mouth of 
,'.'dor or elevators. This is found to h<* liiglily advan- 
eouK in large; .sheep-AViilks, Avhere huge ijiiantitiits oi’ chalf are 
.. ly cut and con.sumeil. 

Vig. (i. The peculiar merits of this machine am in advance of 



Fig. 0.—B. Maynard's Patent Fortublo Steam-Power Silting Chaff Engine, 
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the power class of clmff-cuttors, and therefore it w-as not allowed 
to compete at tlie Oxford trials, 1870; but it was awarded a 
silver medal, the Iiighest prize that could be given under such 
circumstances. It is int(in<led to be used in conjunction with a 
portable engine and threshing machine, so as to cut the straw, 
and screen and bag tlje chaff os fast as the straw is threshed. The 
chaff as cut falls on to a sieve, which separates the cavings. The; 
cut chaff, after passing down a finely perforated shewt to remove 
dust, is hoggeil bv an elevator as in the previous example. The 
cavings are niiseu by another elevator and incoriiorated with the 
straw to be cut over again, so that a complete tiiiish is ma«le, the, 
corn coming from the threshing machine ready for the market 
or granary, and the chuff from the chaff-engine ready lor being 
salted and storecl in the chaff-hin. 

Corn-grinding Mills in tlie cookery of food for cattle liave 
become as inucli a ]»ractical (juestion of necessity as grinding- 
mills for the food of man. ]u;w subjects have given rise to a 
greater amount of controversy in tlie. milling trade than the 
millstone, its (juality, form and dress; and now that farmers 
have become millers, the same iiuestioim will have to lx; deter¬ 
mined by them, and no doubt, diversifiiMl us opinion is at tlie 
present time, experience will iiltimat(dy lead to a similar conclu¬ 
sion that stone mills are the best, t lorn-grim ling mills j)ccnpy 
a prominent place at all our implement shows, ami are divided 
into two classes—“.stone griiidci-s” and “metal grinders,'' or 
“ stone mills ” and “ ste(d mills.” 

The annexed illustration (fig. 7) shows a single corn-grinding 
mill of the Messrs. Clayton, IShuttleworlli k Co., Lincoln and 
London. Any number of siicli mills, em li for different work if 



Fig 7,—diiyton, Shuttlowoith t Cu.’s Stone Mill 

necessary up to the energy of tlie motive power to drive, may be 
placed in the continuous line of, and be driven by, the lay-shaft, 
thereby dispensing with the ordinary overhead pulleys, driving- 
hands, &c. The frame consists of two principal castings, top and 
bottom neatly fixed together by four ujirights, the bolts being 
seen inside on the engraving. The top stone is the runner, the 
lower being the bed-stone ; but this construction may be reversed, 
if ordered, bo as to make the upper stone the bed and tlie lower 


stone the runner. In either cose the runner revolves on the 
upright spindle shown in the centre of the engraving, on the 
lower end of which is a driven hevol-wheel, the driving bevel- 
whccl being on the lay-shaft. This latter is {^ared with wood 
to economise tear and wear and prevent noise. Botation is given 
to the lay-shaft by one of the two pulleys shown on the right- 
liuml side of the engraving, the other running loose, so to allow 
the belt to run when the runner is at re.st. When worked direct 
from a portable engine the loose pulley is not recjuired. The 
small hand-wheel seen on the centre bridge that supports the 
upright spindle is for adjusting the fineness of grinding, the 
degme. being from tin; finest flour recpiired for family use to the 
coarse-st meal cooked for pigs, poultry, and dogs ; or the stones 
may be dri*ssed and set so as to bruise or kibble oats, barley, peas, 
bean.s, and India corn. 'J'he bed and runner are both French 
burrs, eiicli being imlisjien.'.able for grinding fine flour; and 
altlioiigli l)erbv.sliirt; grey-stone.s cost some lOl. less money (the 
diameter riiuniiig from 2 ft. 8 in. to 4 ft.), the French burrs 
arc the cheapest in the end, from their being more effective, 
more durable, ami rwpiiring less expense in dres.sing. A French 
hed-stonc ami Derbyshire gr(*y runner, or vice versd, cost 5/. 
h;sH money; hut they are not equal in effect to two burrs— 
the greater efficacy, dnr!i})ility, and reduction of expense for 
tlivssing .soon recoup the extra The same line of argument 
ajqilics to steel-erusliing, kibbling, and grinding mills, which 
cost little money in the outset, but are soon worn out, wliilst 
they arc expensive to keep in jnoper woi king order, and decrease 
in efficacy as the runner wears down and slmrtens on the grind¬ 
ing surface, and refjuiie.s to he scrcwi'd up to the bed-plate. 
Steel mills are also more la'atiiig than Derbyshire grey-stones, 
and Derbyshire gri\v-stones tlian French burrs; and cool grind¬ 
ing in cattle c-noki'iy is worth far moi'e than is generally put 
upon it. The difference in this respect is very much in favour of 
French hurrs. The stones urem'atly and clo.scly cased in, so that 
no waste takes ])hu e from the escape, of “stivein fine grinding. 
The corn is put into the Imp])er above, from which it is regularly 
fed into the eye <»f the runm;r oii the most iinpixived plan of 
“cup-feed,” anil a sack atlaclied to tlie spout shown in front 
receives tlu; meal as fast a.s it i.s gi’ound. The mill is provided 
with a simple crane of an iniiuovitd construction, to lift the 
running stone wlieii it requires re'dres.sing. The dreuss is straight, 
Imt may be curved if jirefeircd. Tlii‘ form of the (grinding 
surfaces is that usually ])ivli rred by millers fur grinding fine 
flour, but any form may hi* given which special work requires. 

A’lV/. 8. The jiecnliariiy of this mill is tliat the runner is Derhy- 
ihire Teak-stone and the bcd-plate .steel, or the bed may be stone 



Fig. 8.—PinfuM's Griat Mill in frame. 


and the runner steel. Tlie grain is put into the hopper, from the 
bottom of which it is conveyed to the eye of the mill by means 
of a mill-shoe on the old plan. The runner ia of a pear-shaped 
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form, BO that popularly it may be designated a conical mill; 
more correctly the grinding surface may be termed a conoid, 
generated by the revolution of a sectional curve of a cone about 
its axis. 'W’e refer purposely to this, because the Etruscans, 
who, in Pliny's time, were said by him to be in advance of all 
other nations in the ai’t of grinding, in the manufacture of flour, 
laid down the rule that “the grinding surface should be an 
hyperbolic conoid,” which may be either flat or otherwise, 
according to the part of the cone the generating curve is takei' 
from. The Etruscans also used tlie hyperbolic eurve dress, whicl 
has come down to the present day. Now the curvature of the 
grinding surfaces of mills is, we believe, of more importance Ilian 
is generally credited, whether the rotating surJ’ace is convex, as 
Pinfold’s case, or concave, as in the Etruscan ; or whether the 
spindle of tlie runner is horizontal, as in Pinfold’s mill, or ver¬ 
tical, as in tlic EtruscAn mills (one of which was recently dug 
from the ruins of Pompeii), and in Clayton, Slmttleworth, & Co.’s 
mill (fig. 7). Jn Pinfold’s mill the distance between the grinding 
surfaces for grinding coarse or fine is adj'Listed by a hand-screw 
seen on the left of fig. H. 



Fiij, 9. This mill is similar in every respect to the preceding 
with the exception that instead tif being in a ])ortabIe liame it is 
fixed to a beam in the wall. Both are power mills ; but hand 
mills are made, on either plan, porlabh; or fixed. 

At the Oxford competition trials of the Iloyal Agricultural 
Society of England, the Messrs. R. Hornsby & Hons, of Oran- 
tham, carried oil the first prize both for steam or lioi’se-powev 
pulpers and hand puli>ers, and also for the best turnip-cutter, 
thus jmwing that the principle on which their machines are 
constructed is superior to tliat of other machines. In the power 
machine there are twelve rows of knives, thirteen in each row. 
Eaclj knife is held in its place on the disc-wlieel by two keys, and 
has a wearing surfiice of three-quarters of an inch, so that when 
one is broken by accident or worn out, another can he put iii for 
about three])ence. j'lt the base of each knife is a clearance hole, 
through M'hich the pulj) passes, so that in princinlc the cutting 
action is that of a carpenter’s plane. The chiei peculiarity of 
this machine is an oscillating nar across the cutting disc, fur¬ 
nished with teeth, hetweeu wliii:!! tin; pulping knives pass a.s 
they come round. The traverse motion is given to this bar by 
an eccentric on the disc si)indle, the centres being three six¬ 
teenths of an inch asunder; the length of the traverse is thus 
three-eighths of an inch ; and as the knives are arranged in 
circles at three-eighths of an inch distance, the movements of the 
knives and teeth on the oscillating bar are so calculated that the 
latter perform the two-fold function of cleaning the knives and 
of insuring the last hit of root being cut, as it cannot escape, 
except through the small holes seven-eighths of an inch in dia¬ 
meter. Hence the pulp falls from the machine very uniform, 
ns fine os you like to set the knives, and comparatively free 
from long shreds, portions of rind, and from “ masliing.” This 
latter is an important result, as was proved by experiment at 
Oxford, for the pulp from this machine remained fresh for 72 
hours, whereas the greatly mashed pulp from other machines did 
not keep half this length of time. The hopper of Honisliy’s 
machine is also completelysuccessful. The. knives make best work 
when tho hopper is full, as the pressure from above keeps the 
roots closer to the disc, but they cut the last hit without any 
hand pressure, and the roots do not get wedged. The hand- 
pulper, fig. 10, is similar in construction to the power-pulper, 
the disc being of less diameter, and furnished with fewer 
knives. 

ARTS AND SCI. DIV.—SUP. ' 


Picksley, Sims, and Co/s pulper, fig. 11, is on the disc prin¬ 
ciple. The disc is divided into sections, rows of knives being so 
arranged, that each knife takes on its own cut regularly. The 
wearing surface of eacli knife is half-an-inch. The pulp is dis- 



1'%. 10.—It, irDniHbv Soii.i’ HiUifl Root Pulper. 


cliarged throiigli longitmlinal openings extending radially from 
the inner to the outer Jaiife, ho that long strips occasionally pass 
through ; coiisetpiontly at the Oxford trials the pulp was not cut 
HO uniform as that from the first piize machine. More or leas 
hand pressure was needed l») keej) the roots to the knives, whilst 
more juice was expressed, so that the pulp did not keep so well. 
This latter objection may to some (‘.xteiit be obviated by mixing 



Fig. ll.—Picksloy, Sima, & Co.'a ILand-Pulpor. 
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the pulp immediately with ibe chaff or meal, Imt owing to the 
rapidity with which change takes place, the jiiieehecoiningiJock, 
the cleaner the cut, and the Ireei’ from e.xjiniSHJ'd juice the better. 
When the cut clean and of unifomi thickness, there is leas 
exposure oJ‘ surface to the oxygen of the atmosphere, and liencc 
less waste*. I’crnicntation >vill also he more siiccessluUy effected. 

CAULICJNC, in Naval Architecture, the operation of driving 
oakum into the seams of a ship’s plunks in or<J(jr to rejah-r them 
AVttter-tight. I’lie i)rocess is descrihed und(‘r Oakum, E. i \ vol. 
vi. col. ;j. 

CAUSE, in Medicine. Much has heen Avritlen f»n the cau.ses 
of disease, and many distinctions have Is'e.n made helwecui »-au.se 
and cause. The oh for writers had nuudi to wiy on this sahject, 
and lavished many words upon it. ’.riiev recognised several soi ls 
of causes, such as the the pr<//<o/*y, the anlrmhul, 

and the conjunct; or only the the. rnnolc, mul the 

•proximate. Modern wribu’s have, rested e.onlent with thia Ihree- 
fold division, and even haveiU’iderred to discuss all jiossihle causes 
of dis(?as(! under the two heads {>[profiiuafr and n iuotc. 1. The 
proximate m'iwc.s-of diseases (variously I'.lmiucteriscd hy the terms 
hidden ov occult, continent, formal, immediate, and internal) are 
the diseases thi'iijselves, wlieii the names atlached to tJieiu im])ly 
their very n.nl.ure or i-ssi nee ; and their nature or essence when 
their names do not clearly exnress it. Tlius, cardifin means in- 
llammatioii of the li(*art, and inllauiinaliou i.s tin; proximate 
cause, or essence of the disc'use ; hut pulmonary c.onsnnijitioii 
means a W'asting malady tr.'iceahh* to the lungs, of wliich tuhercle, 
Boftening and RU]ti)urating, is the pruxiuialo, essential, or true 
canBe. ii. The remote causes of diseases (known also as ccldent 
causes) are either single, as a comTUoii c<dd wlien it gives ri.s- to 
intlammatioii of the lungs, or one of a Ruccession of ageneii-s, all 
of which iiave borne their ])arL in biinging the. disease to paR.s. 
For exainph.*, an lieredilary taint, iiitem])erance or want, aiul a 
common cold, may combine in the same. per.<nn lo cause eon- 
sum ptioii, us eonsuiupfioii ilstdf eiuises deatli. '^I’he taint may 
have rendered the ])(‘rRon liable to tuhercle ; iideinjteraiMe or 
want, or dissiitution, or the working in foul air, may have led to 
its deposit in (lie lungs ; while tin; etdd may hav<! hroiiglil the 
tuhercle from a passive into an active slate. If to this se(|iicnce 
we add the iiroxiinate cause, or sui)purating tiiluTele, we have a 
chain of four links, the first two (d‘ wJiicli would h<* rightly 
termed prcdispnsiuft, and the third excifeiaj, the fourth being (be 
disease, itself. For jiraetienl ^mrposes, then, we may adopt the. 
two tonnn, 2>Tedispos in (I and escHimj, tin om* to dt'.signale the 
original or awjuiml condition of the body wbic.b renders a man 
lialde to a diseasi*, tlie otlu'r Ibe cause tbat. brings the disease into 
activity. It is not, of I'uurse, in all ea.scs of disease tbat a ]>re- 
disposing cause can be rec.ogiiiseil. ddic more, fatal pc'slileiic.es 
which Jmve destroyed large fractions of our jiopulalions, and 
Htruck down tluj strongest and the wealo'st, the healthy and the 
sickly, tin; young and the (dd of both sexes alike, must have 
done their destructive ivork in many cases Avithout iJie aid «d' 
predispoBiiig cn-uses. On the other hand, it is not msawarv to 
ascribe all cases of such a malady a.s con.sumpli(»n to the action 
of a distinct exciting cause!; for there are ca.scs of whole families 
HiU'viving in apimrent healtli lo some epoch of life, and iln-n pa.s.-^- 
ing gradually and almost imperceptibly from tbe healthy iiiU!lhe 
diseased condition. 

CAUSUS, an ardent or bumiiig remittent levi v, so named by 
Hippocrates, from the. extreme lieat tlial. abends it. 

CAUTERY {(Jaiiterium), This wt»rd means burning, and 
is ayiplied in surgery to several jn’oeediires by -wliicli the disease* 1 
stnictures of the hody are quickly destroyett (tanteries are dis- 
tingniahed us actual and 'potential. The acfnal cautery is tin- 
white-liot iron ; llu! polcnlUil, stniK* cln*mical siib.sfance, such as 
pure jwtaah, Avhich has a great attiaction for 'water, and de,slro\N 
the textures by abstracting it. Tin* actual and ])otential cauteries 
were in common use by tlu*. oldei' suige.ona to sear jioisoneil 
wounds, and stop limmorrliages; but, in modem surgery, the knife 
and ligature have to a great extent su])eiseded them. 

CAVENDISH EXPERIMENT. (Earth, Mean DexNsitv 
OE, E. C. vol. iii. coL 720.J 

CAVITY, in Anatomy, a term in common use to d*!- 
ficribe parts of the hody, as the clic.st, helly, and fikull, wdiich 
liokl or contain important organs; also to indicate the hollow 
Itarls of joints. Thus we have the cotyloid, or liemisjdicncal and 
d{!(!p; and the glenoid, or the shallow; the one applied to the 
d*'ep hollow, or acetahulwm, that receives the head of the. thigh¬ 
bone, the other to the more shallow socket of the shonhler- 
joint. The teim is also lurgtdy applied to every kind of hollow 
space. 


CAYENNE PEPPER, the crushed and ground pods and 
seeds of Oapsicurn frutescem, or chilies [Cavbiuitm, E. 0. vol. ii. 
col. (i02, and Nat. Hist. Div. vol, i. col. 7741 
CEDAR-WOOD, ECONOMICAL USES OF. The wood 
of the cedar of Lehaiioii {Pinas culms) is nearly imperishable. 
Its HR(! in building tin*, temples of antiquity was due partly to 
tliis circiiins1.ance and partly to the large size of the heams and 
planks obluinahle Irom the tree. Tlie Tem]>le of Solomon at. 
Jernsjileni, and the Temide of Ajiollo at Utica, were, we are told, 
mainly hiiilt of it. Images of gods and heroes were frequently 
carved in c*‘dar. White cedar is the najiie given to a ire*! in 
Rerimnla, the wixtd of which is much ('luployedin ship-building 
and cooperage ; whili* inferior specimens are used in America 
for splitting ii]t into fences and shiiigh's. Tlie ITavaunah cedar 
is us<d for luakiiig eigar-l»o\e,s and the insides of drawers and 
Avardrohes. Some kinds of eedar, having an aromatic or bal- 
.samie. odour, an* iiM'd in making or lining cahiiiets and cases for 
natural-historv sjiecimeii.^^ ; chips and shavings of the Avood are. 
often jilaced among ]»are.el,s <d‘ linen, ]»apcr, &c., to preserve them 
from the attack of in.sects. J’encil cedar, mostly brought from 
America, having a soft and regular grain, is mueli employed in 
making Idaek-lead jieneils and (^tlier small articles. Tlie name 
of ci'dar is often given to thi; AVtiod of lives Avliich are. not cedars. 

(.'EILINC (from the jjalin coinin, the U]»per regions, soiiie- 
times sjielled Ul EJjINC, French del), the iijiper jiarl of a room ; 
the part Iteiieath ami concealing tin* roof-timbers. Formerly 
cei]iiig.s Aviiie eomiiionly of wood, they are noAv mostly formed of 
jdasb'r laiil on strong hiilis fixed to the under sidiis of tin* rafters. 
Of medimval wooden ceilings, the bi'st exami>les are jierhaps 
those of I’eterborough Catheilral and the nave and ti'ansrphs of 
St. Alban’s Ahluiy ('hurcli. This last is a Hat ceiling of oak, in 
square jianels,eTirii;lied with mouldings, inisps, and carved bosses, 
erected in tlie 13tli century, but has bei-n '‘rudely painted in 
modem times in imibition of tlie mieient pattern, Aviiich corre- 
s]H)nded Avith the eusped ]tanclliiig of tlie under roof of the central 
]Mirliun of the eastern aisle’’ (Ihiekli'i’.s ‘Architecture of St. 
Alban’s Abbey Cluire.li,’ ]>, 33). Mansions of the time of Eliza¬ 
beth and Janies 1. usually have plastt r ceilings decorated Avitli 
ribs, jianebs or eolfecs, se.rolls, lieraldic hearings and various other 
devices. Tn the succeeding reign Avas introduced the Italian 
and French fashion of painting tlie ceilings, distinguished artists 
like* Rubens, ^'elTio, Lagiu rre, and '’rhoniliill, being employed 
on several well-known exanqiles ; and the fashion contiuiieil til! 
a coiiiparatiA'ely recent peiiod, tlie council cliaiiiber of the Royal 
Academy at Somerset 1 louse, ])aiiit(‘d hy Beiijamiii West and 
Angelica Kaiiruiann, ami tlie library hy Sir JosJnia lieynolds ; 
ami .lames Wyatt’s 'I'riiiily House, ’Power Hill, being among tlie 
latest instances of importance. Some of the, richest ceilings of 
rei.eiit eonstruetioii in England ai'i* those in the House of Lords ; 
ami the .suite in Alnwick t’asllo, exi'ciited for Algernon, Duke of 
Northumherhiml, IS.^i J-(;.J,in the Italian Iveiiaissance style, from 
the designs of Signor Montiroli ; thos** in the librnry and dining 
rooms being of **ak or ch(*.sLniit in deep ]!anels eluhorately 
carved, Avliil.st tho.se in the music and ihaAving-rooms are slill 
more I'iehly carved and ])nifiisely gililed. 

UELTTb\( !Y, the slate of those Avho are not married. The 
derivation of the Latin Avoid, calehs, or nelchs, an unmarried 
person, aj)pears doubt liil. Some consider it eijuivalent to 
heat it ado ; others tind a reference to icolr-np bec.ause the 

celibate ahaiidoned the nuptial bed. It lias been a common 
ojiinion among men of all limes, and all ]dace.s, and almost all 
religion.-^, that there is in contine.encj' something celestial, Avhich 
(‘.\alls the individual ])rore.ssing it, and renders him acceptalde 
to the deity, ami, coiifiequeiitly, that every iwiestly function, 
every religious act, and every holy cc'i-emony h.as but little 
aceoid, if not a di'cideil aversion, to tbe dntie.s of tbe marriage 
.stale. Ea'oii among the jiagaii.s, cuiitinenei*, at an early ])(*riod 
of lii.stiny, Avas one of tie*, nece.'-'sary qualiticatioiis of their 
niiiiLsteiu Ule.mens itf Alexandria relates that the Egyjitian 

J iricsts, ^•specially the prit*.st of CyheJe, lived in celibacy, and 
Uilian the Apostate says of tbe priest.s of Athens, tluit they led 
the chastest liv(!s, and })artic\ila,rly th(! chief one, or Hierojiiiant, 
was bound to observe the strictest (’ontinency. Virgil also places 
the cliimte prie.sts in tin; Elysian liehls (ililn. vi. (UJl) : 

Quique Sacerdotes casti duui vita maiiehat.” 

We find, moreover, continency enjoined upon the prieets of 
Gaul, Thrace, Persia, India, and even Peru. Innumerable in- 
fltances of deified virgins are to be found in the pagan inytho 
logy, among whom .stand Vesta, Minerva, Diana, Cassandra, 
the Niue Muses, and the Three Graces. In their temples they 
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were served by bodies of virgins specially consecrated to 
of chastity and celibacy. Ovid, speaking of Vesta, writes ;— 

“ Quid luirum, Virgo si, virgine Ircta iniiiistr^, 

AdiuitLit castas ad sue sacra manus ?” 

Virgins .served in the temples of the suii in Pema. Hero¬ 
dotus mentions cells set .apart in the teniphi of Beliis for 
virgins consecrated to tlie society of tlu! god alone. Such 
maidens occur also in the service of the deities both in 
Rome and Athena, in Pei-sia and Assyria, with the. Brahniin.s 
and the, Peruvians. Nunia Pompilius, tlie originator of the. 
Vestal Virgins, ap])ointed them a stipend from the ]nildic funds 
and “Virginitate, aliis«jiic cmrlmouiis veiierahile.s ac sanetas 
fecit ” (Tit. Liv. i. 20). it i.i a historical and uudeniahle, fact 
that since, tlic beginning of Christianity, a large nunihcr <d’ 
believers in, and votaries of, tlio cluistest celihney have existed ; 
conlinency, therefore, cannot be connected with such invincible, 
dilliculties as the opponents of celibacy Avould be glad to 
demonstrate. History has ])ri'served to us the names of many 
l)er8onH who with mutual consent have obsi'vved a strict 
contincncy during their nuirricd life. Such, for example, 
were Alphoiiso II., King of Castile, and his <|ueen I'ca tlia, in 
the beginning of the ninth century ; in the (eleventh ceiilury, 
the Emperor St. Henry, .and Kunigiiiula his consort, .'is well as 
St. Mdw.inl the Confessor, King of England, and hi.s wife, 
Eadgith (id*. a.D. 107(1) : in the thiiieenth century, avc have 
Hogislaus V., King of I’ldaiul, and Kuuiguiula, his queen, 
dfinghter of Hela V., King of liimgary. 

'I'he sL.ate-of celibaey has always been eousideved by the Itoniaii 
Catholic Clmivli more. ])crfect than lliat of marriage (I (^or. vii.), 
and throughout the. middle .age.s it w-as hniked iiimn with 
gre.'iler ix-verenc.e, on the jirineiplc that the married woiilil 
Jiecessarily have less opportunity and imdiiiutimi to attend to 
divine, duties than the unm.arried, Tims Eust*l>ius (‘ l)e,mons1r. 
Evaiig.’ Lib. i. eb. !)) says of celibate priests that “tlu\\ are, 
occupied in jiropagaliiig a ilivine and incorporeal ollspring, and 
in educating, not only one or two children, bid numbers of 
countless multitude ; and have undertaken to <lisc,i]>line, willi 
lioliness .and carefulness the iustruclion of the rest of tlieir life.” 
.Jusliiii.an, the gre.it law-giver (‘Keg. kS (j<»d. <lc Ej»isco]»i.s et 
Olericis,’ Lib, i. tit. 3), says of llic clergyman : Instead of a 

Avife let him adhere in contimuicy to the Church ; and in ]dace 
of children let liim lia\’e all Ohristiaii and orthodox ])eople.” 
Leibnitz (‘Sysl. TJieolog.’ ]>. 322), touching u]>on the, same 
subject, writes:—“But for .all that matrimony is a saoraiuciit, 
amf to be considered irreprebensible, yet we must admit, fur 
luaiiifest reasons, and by popular eoiiscnt, as w'ell as by ilie 
express AVord.s of Holy Scripture, that celibacy, e.hastely ]>re- 
served, deserves greater ])rai.se ; for so tlie mind is apter to the 
study of heavenly things, and sacred matters are more juirely 
and worthily haiitlled wlieii the sjnrit and the. body are wlnde 
.and clean from lust and e.arn.al ap])etite.” There iqqiear to 
have been three stages of celibacy, n.amely, cmijugal chastitv, 
conlinency of Avidowbood, and virgin integrity. Tims, in the 
legendary life of St. Martialis, the Apostle of (haul, and lij-st 
bishop of liimoges, wr aa- to]«l that, lie used to preach the 
following dncti’ine“ Bonam es-se, eastilatem coJijiigalem, 
nieliorcm continentiam viduahmi, optimam et angelicm iligiii- 
tati consimilcin integritatem virginaleni.” 

'fhe divine law did not utlaeli celibacy to the, sacred orders, 
that is to say, it is noAvliere, expressly forbidden to ordain 
niarried jiersons to the jiricsthoiHl, nor an; uuuiamed ]»nest.s 
roitsidered as luiablc to contract iiinn’i.age. Tii the Old Tc.sta- 
meut, on the other hand, priests vreiv allowed 1 <j marry, ami in 
tile New Tesiainciit Our Saviour made no precepts respecting 
the matter. With the Aposth.'s it would ap])ear not to h.ave been 
regarded either as favourable or unfavourable to their oavu 
mission, or to those Avhom they looked upon as tln ir .successors, 
all.liough from Mark x. 28— 30, it has been infernal l»y sonu; 
Avriters, that St. .Peter, if not others of the di.scinles, left hi.s wife ] 
to follow Our Saviour. St. Anthony ])reac,ued the general 
doctrine of celibacy in Egypt about a,d. 3o 5, and bis converts 
lived in caves and solitude*, until the, foundation of monasterie.s. 
Celibacy, indeed, Avas the, mainspring of the Avhole monastic 
sptcin, and scrujmlously maintained liy it at all times, whereas 
the sccnlar clergy, as examples farther on will show, freqAuiutly 
eoutravened the practice, and sometimes in a Avholesale muiiuer. 
The Council of Nice, in a.d. 325, rejected the doctrine. As far 
as r^ards the iisuges and huvs of the Clmrcli, neither tlie Greek 
nor Latin division htis ever sanctioned the luimiage of jirit'sts oi’ 
bishops, but in the case of deacons or sub-de.acons the customary 


usage has not been at all times uniform. In the Greek Church 
dcacous were ;|^eriiiitte(l to marry, provided they declared, at 
the time of their ordination, that they were uiiAvilling to remain 
in celibacy ; the same rule, with reference to sub-deacons, 
was observed in some of the Western churches. The principal 
distinction between the Greek and Latin rule regarding the 
marriage of priests was, that in tin*, former married pensons were 
eligible for the priesthooil, and even epi,scopatc, provided that 
tlie existing wife- was the first, and had not been a Avidow, in 
Avhicli case they were not comiielled to separate ; whereas, in the 
Latin Church, no married ])erson was ever ordained bishop, 
jiriest, or deacon, Avithout Ihe man ami his Avile solemnly en- 
g.aging to live up.art for the renniindcT of their lives. Tlic same 
i)hservauce obtained generally in the Greek Church in the case 
of bishops, hut mairii-d persons were ordained to lesser grades 
Avithout such separation. At the jireseiit time ]»riesl.s may bo 
married at the lime of consecration, but are forbidden to tiike a 
Hiic-oml Avife. Thes(! dillcrences of ensLom proceed from the laci 
that the, Latin Church jirese.rved the jincient discipline Avhich 
Avas ill force as Avell aiiioug the Greek Christians in the earliest 
times, Avliereas the J.atter have relaxed their observance of strict 
(H'libacy, ami intruilueecl the usage Avliich they yet retain. 

Tlie, fUMiK'.ipul canons in the \VVstern Church, and chief in¬ 
cidents be.'iring upon thi* siibjia t are the following :—TJie 3.'3rd 
(J.inon of the tjoiincil of Eloira, in ihe Ihird century. Married 
clergy mentioned l»y Socrates, St. AnibriKse, and St. Athiana.rius, 
and tlu; rejection of their iiiiiiisLialioiis forbidden liy canon law 
and the Council of Gangra, a.d. 384. Heresy ol* .Joviuian, a 
monk of Milan, who addiici-.d the in.stanccs of Sarah, St. Anne, 
and St. Elizabeth (a.d. 382—412), folloAved by that of Vigilan- 
tius, .about the beginning of tlie lil’l.li century. Si. .Jerome, St. 
Ambro.% and SI. Augii.-^tiiie refuted lluise lieresiarehs. Decrees 
of I'ope Sirieiis oj- Siriciiis, fir,4 giAung coihstitutions fur the 
celibacy of the eleigy, a.d. 38.5, in his letter to Himeiiiis. 
Councils of Ancyra and Neoctesiirea. Council of C^ai’thap*,, in 
A.D. 3i)7, meiitioii.s the cliildreii of the clergy. Councils of 
d’olcdo, Carthage, a.d. 411), and Oiange, a.d, 411. Revival of 
tlu; decrees of Pope Siricius liy Pope Innocent T, (a.d. 402—417), 
in Ids letter to Victrius, Re.script of St. Leo, lirsL jiope of that 
name, to Rusticus of Nfirbonne. Pojx; Oratory T. (a.d. .5.90 — U04) 
ordeis .‘^ub-de.acons to ab.slain from niuriying. Celibacy oi 
bisluqiH only, e ijoine.d in A.D. (){)2, Avhen the Council of 
(^)uinese,\l or Tndlo caused the African bishops, Avho had 
hitherto laijoyed tlu; liberty <4* marriage, to discontinue the 
practice. This appc.ars to have led, in a great measure, to the 
schism of the Grec^ (diurcli iqiou the. point. 

As late as the sixth or seventh century the clergy AA‘crc 
m.arrieU, as a]>)>ears by an ribservation of Gratian, uho main¬ 
tained that celibacy Avas imt enjoined by evangelical law’. In 
A.D. 070 the prie.,sl.s of NorLluimbria Avere, niari’ied, and in Eng¬ 
land generally, from a.d. t)58 to 078, the deeree.s of celibacy 
AVere lA'sistetl. 

St. Dunstaii, Arclibisluqi of Canterbiuy (a.d. OGO--088), en- 
(leavoiuvd to deprive the clergy of their wives, and caused King 
Edgar to undergo a .seven yeans’ penance for marrying St. 
Wulfrida, Avlio Avas not a nun but about to become one when 
lie married lier. 

l’o]»e Stej)lien IX. in a.d. ]0,5i); the Council (»f Winchester in 
A.D. 107G, under Lanfranc, Archbishop of (kiiiterbury; Pope 
Gregory VI1. (a.d. 1073—1085); and Anselm, Archbishop of 
Canterbury (a.d. 1003—liO!)), compelb d the Roman clergy gene¬ 
rally to a voAV of celibacy, making tluiu either part Avith ilieir 
Avive.s <»r resign tlieir beiietices. 

In Jioiuhardy, 7'Vance, Germany, and Spain the clergy pro¬ 
tested again.st the tyranny, but the. Cuuneil of Placentia, in A.l>. 
loj)5 or 1007, Te-enibrciai and liiially established the rule. 

The. Council of Westniiusler, in a.d. 1102, treated largely ou 
the siibji'ct, and forbade the, ncAV or continued marriage of arch¬ 
deacon, i»rie.sl., deacon, or canon, but a subdeacon, Avho AA’as not 
a canon, AA’as bound by the same, rule if lie married after making 
a vow of celibacy ; as long as a priest insisted on retaining his 
Avife he could not legally celebrate mass ; hencefortli no one, not 
even a subdeacon, Avas to bo ordained Avithout the; voav of celi¬ 
bacy ; and tlu; sons of })rie3ts Ave.re in no Avise to be heirs of the 
cluirclica held by their iather.s. 

About A.D. lioG, Henry 1. imposed a line upon the priests 
Avho, ill contravention of the Council uf Jjomlon (A.D. 1075), lisul 
introduced iicav “mulierculai” into their hou.se.s or recalled their 
old ones ; but Anselm, cA’er jealous of the Church’s pi-erogativc 
of punishing her members in her oaa’U manner, nladc the king 
remit all ecidesiaslieal taxation from them for three years. 

H H 2 
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In A.D. 1281, the Coustitutions <if Peckhuiu |)rovidefl that the 
sons of priests should not succned their fathers in their ccclesias- 
ti«ml livings without pa))al dispensation. The unacknowledged 
wives of the clergy continued down to the time of the Reforma¬ 
tion, and in a.d. 1647 the privilege of marriage was restored to 
the English clergy. At the Council of Trent, in a.d. 1563, in 
opposition to the famous Johannes ii Ludcgiia, the proposition of 
according to the ecclesiastical l)o<ly the liberty of marriage was 
rejected. The clergy are still obliged hy tins Roinuii Catholic 
Cimrch to tibserve celibacy us an estate, more conformable to 
the sanctity of their profession ; and the receiving of holy orders 
renders them unable to contract legal marriage. 

In the history of England w<'. find many pxam]»lea which 
indicate the lax observance of celibacy among the ecclesi.'istical 
body, and parallel indications of its partial nhserv.'ince only in 
the primitive Church. Eor exaiu]>lc, St. (Jregory Nnziaiizen 
was the son of a hisho]); (^yju’iaii, Basil, and Cregory Nyssen 
were all married men; 1 'ojk'. Agaia-lus was the son f)f a priest; 
Felix lY., A<lriun 11., and many other jiopcs an<l bishops were 
married ; St. Patric-k of Ireland, born .about a.d. (»73, was the 
soil of a deacon named Calphurnius, who was liimselfthe son of 
the priest J’olitii.s; William of Malmesbmy, in his life of St. 
Aldhehn, relute.s a stoiy of Pojm* Sergius 1. (a.d. C8.5—7D1), ivho 
was accused of having tampiTed with the celibacy of a nun, 
hut iniraculously jiroved innocent by the saint while visiting 
Rome to obtain ]>rivilege.s for lii.s abbey; J*aul, the celehraied 
abbot of St. Albans (a.d. 1077—1080), Avas said to be the son of 
Archbishop Lanfraiic ; Boniface of Canttu bury, Bishoj) of Dun- 
wich (a.d. C52'— CGO), Avas iiuirriod ; Ailihl, Archbi.sliop of 
Armagh (a.d. 573 - 526), ami many other Irish prelates took I 
wives I Rotbert “ Peccatumor “ Peche,” Henry I.’s cba]»lain, 
and Bishop of Lichfield (a.d. 1121-1127), Avas the son of a 
bishop; TJiomas 11., Archbishop of York (a.j). 1100—1114), was 
tlie son of Samson, Jiislio]) ol' AYorecster ; Eilzjoiudyn, Bishoj) of 
Wells, was the son of a hislujp ; Herbert '* iio.singa,” or “the 
Lozenge,” so called fi'om his skill in tlattery, Bisho]» of Ehnhani 
and Norwich (a.d. 1091—IIH)), Avas the son of H(»hert, Abbot 
of Winchester and Bishop of HereJbrd ; and many other examjdes 
might he brought Ibrwarcl to imlic.ate the iin-setlled slate of the 
rule. 

The Synod of Armagh, held hy St. Patrick, (‘njoiiicd among 
other things, that the Avife of a ]>ri< st when abro.ad AA’as to appear 
veiled ; hence itAVOuld ,ap])eav that <clihacy was not then strictly 
enforced. Hildas com plains of the British, nr., Welsh bishop-s, 

“ that they Avere, nf»t content to be the huslt.ands of oue but of 
many wives,” and Nennius dediciite.s hi.s book “to Samuel the 
son of Bellanus the Priest, liis Maslev.” Hiruldus (Jainhren.sis, 
in his Description of (-ambria, book 2, slate.s th.at “tlie children 
of the clergy Avere continued in succes,sioji to tlje spiritual ju-omo- 
tion of their fathers/’ and l\)])e Inimceut JII. L\.i). 1198—1216) 
expressly directed his Legate in Irelaml, .bihanne.s S.alernitajius, 
to abolish the abuse there ])reviiiliiig, “ wlierehy sonsan*! gruiid- 
Bons did use to succeed iheii’ fathers and grandfuther.s in their 
ecclesiastical benefices.” 

William of Malriie.sbury, who is the ])riu(:i]tal authority upon 
the ecclesiastical hi.stoiy of England from the jM-iiod helAveen 
Bede and the first (juarter of the 12th century, druAvs many a 
graphic picture of the manners of his i.iTiies, while he laments 
the departure of high dignitaries of the. Church from the strict 
rules BO zealously observed by th(>ij' ])re(lecessors; mue.h of Avhat 
he wrote he was eoiistraiiied to su|t])re.ss, hut the resbacd text 
Advidly indicates to u.s tliat the decrees of cclib.acy Avero, in 
numerous instances openly set at nought. No one can read hi.s 
account of Robert Bloet, Bisho]> of Lincoln (a.d. 1094 1123) ; 

of the banquets given hy Rannulf Flainhard, Bislioj) of Durham 
^.D. 1099—1128); of the manner of death suffered by Walter, 
feshop of Hereford (a.d. 1061—1079) ; of Turstiu, Abbot of 
Glastonbury (a.d. 1077—1101), B(piarid<‘ring the abbey re\"enue.s 
in debauchery; of the remedy i»rescrihed by the physicians to 
Maurice, Bishop of London (a.d. 108G—1107); and the sup- 
jjressed characters he droAv of Girard, AnJibishop of York (a.d. 
1101—1108), and Qodefrey, Abbot of Mahnesbiuy, Avithout 
being convinced that celibacy and its sister virtues AV(*re at least 
only partially observ^ed in Ejiglund among the higher grades of 
the Church ; Avhile, on the other hand, t he celibacy of St. AM- 
helm, Bishop of Sherborne; of Daniel and Aillflieah, Bishops of 
Winchester; of St. Wilfrid, Bislnm of York ; of Andi bishop An¬ 
selm; of St. Wulstan, Bishop of Worcester; and of Thomas II., 
Archbishop of York, elicit his admiration, and form, he tells us, 
a more pleasant subject for contemplation; and he liiid.s in the 
recital of the lives of celibacy led by St. Eiidburga, St. Eadgitli, 


and St. FridesAvide, some solace from seeing on all sides the 
corniption of the monastic and ecclesiastical orders brought 
about by the inliuence of the age gradually increasing in 
degeneracy. 

The term Continentes was apjdied to persons who, upon a kind 
of monastic priiuiplo, took vows of celibacy. There Avere various 
classes of these persons. Honorius states, but on insufficient 
grounds, that Dinah, daughter of Jacob, was the first before the 
hiAv, Avith whom the custom began; Judith and others followed, 
under the law; Anna and others under the Gospel. Infants 
made their voav at the age of seven, after which their })arents 
could not coinjicl them to marry, because they were already 
affianced to (h)tl. Tluj legend of Christ’s mamage of SL Cathe¬ 
rine is to be referred to this theory. The term is also applied to 
Avomen Avho lived in monasteries Avith nuns ; nuns of the Third 
Order of St. Francis ; and women Who sang psalms at the cele¬ 
bration of fiiueraks. There were also lioly or consecrated Avidows, 
or prie.stesses, iii imitation of similar heathen orders. Ter- 
tulliau mentions widows olliciatiiig in the seivice of the African 
t'civ.s, who nn*. “Aveaiied from matrimony hy the most severe 
ohliAUtm.” Calvin sjiys that AvidoAvs serving the Church pre- 
seiwed their (clihacy, not for the sake of religion, but expe¬ 
diency. At an early period the Aviv(\s of priests or deacons, 
married ludoDi ordination, preserved the connection in a 
sisterly form, performing the duty of ancient deaconesses. 
Tiu'v AA’ere calle<l J’nxhijkrfr, a l('nu also given to elder widoAVS. 
Tln‘se priestesses ])reac]ied and taught, wliilc deaconesses 
haidized. I'lie AvidoAVs lived in almsliouses near the church, 
or Mt(fri<'uli(ri(r,—]H'v\m\)s the origin of almshousc.s in many 
]>arishes. The donm-sir, or peuileiit Magdaleiie.s, liAxd in 
appro})riated ])enitenLiaries in the Creek empire. In the 13th 
century, J'yrncarcp jvjijieared in Italy: iliese, like the French 
JiojuUxen, imuh' aowh of celibacy and jyerformed penanccB for 
past errons. The systi*m of hushaiuls and wives living together 
or apart, under a'oavs «)f celibacy, daie.s from the days of Joseph; 
and ill England .such voavs Avere held sacred long after the disso¬ 
lution of monu.steries. The most common form Avas that made 
in honour of a decca.'»ed con.sort. Such persons were called 
Vi(h/(p ]*uUf(f(r, or moui'iiiiig Avi<loAA'.s, ami arc noticed in the 
early Eiigli.sh history. Cii<la.s, for instance, mentions the 
AvidoAved sister of Clineglas’s Avife, Avho made such a vow. 
The Anglo-Sa.von women also observeil these vows, mid wore 
u ring, veil, and russet gown, duly consecrated by tin.* bishop of 
the diocese. Fo.sbrook(* (‘British Mouachism,’p. 384) gives a 
Iraiislatioii of a l eremunial of taking a similar voav, as well as 
extracts from the ‘ Secreta Monita,’or ‘ Secret Advice/ of tlie 
Je.suit.s, which throw miicli light upon thi.s subject. 

(ih'.ft'hu'htr (lea Cidilmts (hr Katholischen Ucutlichen von (kii 
Znten (hr Aimutii his znm Todc (hcifor's VII., von Thedor Fried- 
rieb Klitsche, Augsburg, 1830; »S7on'rt po/mi'm ihdStKfro Cclibato 
di J. A. Zaccaria, Rome, 1774 ; Richard et (Jiraud, lliVd. Ilacra, 
.‘j. A".; AYalcott, ^ncred Anhrroloijy; llainilton’s Edition of Wil¬ 
liam <»f Maime.slally’s (Jesta Ponfificum,; Fosbrooke, British 
Momu'hisvi; Dueaiige, s. \\ Ckmtincntcs, Converse^., Preshyterrr, 
Vidme, &c.) 

HELL. This Avord Avas employed in various senses in the 
middle ages. It was that portion of a dormitoiy which had 
been divided olf by a partition for the use of a single monk. 
The. Avord Avas also apydied to the solitary hut or cave of a 
hermit, and sometimes had an oratory leading out from it. The 
Carlhii.sian monks, Avho lived in separate .'ipartrneiits, termed 
them cells, although they consisted of three distinct rooms, a 
hedrooin, (layrooin, and study or deA'otional room ; the.se cells 
AA'ere nanged round tJiree side.s of the square court occupying the 
jtriiicipal part enclosed hy their monastery. The richer classes 
fjf Benedictine, (fistercian, and Gluniac monasteries established 
small dependent religious houses upon their outlying and distant 
estates, and placed in them some of their mo.st trusty brethren. 
These were called cells, and subject to the jurisdiction of the. 
abbot of the Mother Church. About the middle of the eleventh 
century, these establishnicuts Avere called prioric.s; a new digni¬ 
tary, the prior, next in rank below the abbot, having been 
civatcd at first at Chiiiy and soon universiilly adopted. In the 
case of cells the jirior or claustrnl abbot Avas nominated by thc 
abbot of the larger house, and in A.D. 1126 all priors AA’^ere re¬ 
quired to be priests. Several foreign abbeys had cells in Eng¬ 
land, while English abbeys had cells in Scothind and Ireland, 

CELLARER. The duties of the cathedral cellarer in the 
middle ages were similar to those of the economist or steward, 
Some of the Genmui and Swis.s cathedrals still retain this officer, 
who mostly provide.s the sacramental avmu* nml some of the 
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minor necessaries of the service. In the monasteries he was one 
of the gi'eat obedientiaries or assistant officers, ranking after the 
Bubprior and prajceiitor, and doing tlic duty of commissaiy- 
general, manciple, purveyor, j)roctor, and bursar. His especial 
province was to manage the goods, granaries, cellai'S, kitcliens, 
Btablcs, and hospitals, making good the daily wear and tear, 
piirchaHing furniture, cheese, beverages, and fodder, apjiointing 
the inttaiices or additional commons, ordering the daily provi¬ 
sions, and keeping up the nece-ssary stock of all kinds of stores. 
On great fe.stivalB he furnished the wine and hired the musicians. 
^’he bread was weighed out under his direction, and he gave out 
beer to the precentor, or arnmrius if the monastery had one, for 
making ink. In conscMpience of the numerons and constant 
dut’es he was called ui)on to discharge, he was excused from 
frequent attendance at tlic divine services of tlic chapel. At 
(kiriterbury he was styled “father of tlie monastery,” and kept a 
conrt-mote in his hall. This olHee.r, from his great influence, 
Avas not unfrequontly advanced to the vacant ])ost of abbot or 
prior, and even bishoj). 

Tlic lisls of nionaslic cellarers are in a Aany inconqdete stale, 
and we liave but fcAV names of fh(' oilicers uho enjoyed this 
]M_)sitioii; they an', only to be obtained from the me.duevul 
cliari.ers, in some of wbicli the cellan r a]>jiears a.-, a witness to a 
deed granting land to his moiiasteiy, or from tlie c.'deiidars in 
seiwici; books containing conlem](orary notices of the obits of 
various members of tlu' monastery iii wbicb they Aveie used, 
'^nioie was occasionally u cellan r for indoor business and uiiolber 
for outdoor, according to Matthew Paris. 

Tlie (r/ZarCcW jierformed much the same, duties In the nunneiy 
us the cellarer did in the moiiasterv. t hi re.ceiviiig her office, 
slic was to see what Avas owing by (he. different farmers ami 
collectors, receive yearly sums from them, take account of all 
tilings bought and sold by lier liouse, sucli as hides, tallow, l»eef, 
hay, as a' ell as jiasturage, wages, and jvpairs. Among the Gil- 
hortilies, the cellan-ss was to be reticent in conversation Avitli 
visitors ; Ium’ a.ssisUinl, the sub-ccllares.^, served in the kitclicn, 
and she liad a lay*sister associated Avilh her to assist in the 
cellar. Idle only oilic'crs a\1io C(nild speak then- AVcie- the 
prioress, cellaress, Avindow-jiorleress or Foic^^lmriu, the lay- 
sisters of the hostelry, of the kitc.hen, and of the cellar. The 
bread for the sick, anil for the wliole household, Avas distributed 
according to her direction, and no one besides the ]>riorcs.s and 
eellarcsH had any control over the food. 

CELTIC LANGUAGE. [Wklsii. L.anouaok and Litkha- 
TURK, E. C. vol. viii. col. 81.% &,c., and (Jaki., Gaeli<‘, E. C. 
vol. iv. col. 2.53.] 

CEMENT. [Cement, E. C. vol, ii, ciffi tl!)?.! The cements 
used in building-constnu'tioii may be c,la.ssilied as follow.s :— 

(1) i’art' luiUJK, Avhicli slake by absorbing water, and aflcr- 
Avards, when made into a paste Avith .saml, harden slowly 
in air by tlie absoj-ption of carbonic acid and the bniualion 
of a silicate of lime, and do not liarden at all under Avatio'. 

(2) llydraiilic b'wc.s, Avliich are a mixture of lime AA’itli 10 to 
30 per cent, of silica, alumina, and magnesia. U'liesc slake 
sloAvly, and liairb-n slowly under AAViter, by the htrmatioii | 
and crystalli/atioii of double silicates of lime and alumina. 

(3) Cmcafa which contain a larg(U‘ jmiportiou of silica 

and clay ; Avliich do not slake, and Avhicli liarden more, or less 
rapidly under water. These ce.meiite are again divided into the 
Bo-callcd natural cemenks (Roman cemoiil, hledina cement), 
Avhich are produced by burning septaria or other natural com¬ 
binations of lime and silica, and artificial cemont.s (Portland 
cement), -which arc produced by careful mixing of tiu'. re(|ui.<iile 
proportions of lime, silica, and clay V>eforc calcination. 

Lime may be prepared wdth greater or less facility from any 
limestone, by bimiing in kilns and expelling the carbonic acid. 
Hydraulic limes arc produced in the same, Avay, from so-called 
hydraulic limestones. In burning these, the carbonic acid is 
expelled, and silicates of lime and alumina jiurtially formed. 
’When moistened after Tmrning, the caustic, lime, and the silicates 
react on each other, and hydrateil double silicates arc formed. 
The power of setting and hardening under Avater depcmls pri- 
niarily on the quantity of silica present, and, secondly, on the 
temperature of calcination being iiroperly adapted to the com¬ 
position of the limestone. Parker’s or Roman cement is obtained 
by burning the calcareous noduJe.s, or septaria, found in Ti^rtiary 
and Secondary clays (for instance, in the London clay of the Isle 
of Sheppey). They are calcined at a temperature Aiffiich nearly 
produces vitrification, and are then eruHlied by edge-stones or 
stampers, and sifted. Portland cement, Avliich is now generally 
snperseding Roman cement, is made from chalk and cla 3 \in¬ 


timately mixed in definite proportions, ^ound together in water, 
and the mi.\tuTe run off into reservoirs, where it is alloAved 
^dually to solidify. After attaining a certain consistency, it is 
dried and calcined. Lastly, it is ground and sifted. Two or 
three montlis aiy required for this process, and attempts to 
abbreviate this time liave not hitherto proved successful. The 
higher the temperature at which the materials of Portland 
cement are calcined, the greater the density of the cement pro¬ 
duced, the more, slowly docs it set, and the stronger is it after 
induration. The best Portland cement should weigh ICK) to 
110 lbs. per striked bushel (tilled as lightly as possible). It 
should be finely poAvdered so as to pa.s.s tlirough a sieve of 1600 
to 3000 iiieshes to tbe square inch. And a block of it, moulded 
and pl.'iced under Avater, us soon as set, should bear a tensile 
fitresR of 200 ll)s. jier .s(]uare. inch, before breaking, after seven 
da>.s’ induration. Portland cement jiiire is three times as strong 
as Jtoniaii cement. One ])art of Portland cement and two parl.'^ 
of siind form a mortar 1 ^ times as strong as Roman cement. 
t)ne ])ai t Portland cement and tlii ec parts sand form a mortal- 
equal in .strciigtli to Roman ccinent. 

Morlar.s aie niixtiircs of .slaked lime and .sand. When spread 
in iJiin layers they li.inleii, combining to a certain extent Avitlithe 
substance of the l.nick.s or stones between Avhich they are placed ; 
and tlie mdiirating ]»rocc.ss goes oii for years, and probably for 
ceiiliiries, Onlinary nioit.ir consists of one jiart lime to two or 
tliree (tf sliarji river saml. Poi tland cement has been used a.s a 
niorlarfor hrickwoik. The I louses of Parliament are built with 
a mortar coiu]»MSt (l of one part i’ortland cenie.ut and four parts 
.sand. Hydraulic nioHar is ofli'ii made in this country with one. 
part of blue liu'^ lime to 2i of biinit clay, t'ement, Avhen used, 
is coinpo.sed of one ]»iut ceiiieiit to one of sand, unless when 
great tenacity is reipiin'd, ami tln'ii the cement is used pure. 
Ordinary concrete, much used for forming a solid foundation for 
building.s, coii.sists of one ])ait liim* to four of gravel and two of 
sand. Retoii is a. name given by the Erench to hydraulic con¬ 
crete formed Avilli angular fragments of stone, instead of gravel. 
It consists generally of one ji.-irt hydraulic mortar to of angular 
.stone.s. t'ement concrete is formed by mixing cement imd gravel 
or broken stone. 

Gemeiit-concrete blocks are largely used for sea-walls and 
breakAvaters. One method of forining tlic..se. blocks is, to fill 
(he monhb Avitli lu-oken stone, ami then to pour in a grouting 
composed of one jiurt ceiiK'ni and three parts sand. Blocks bo 
I brnieil, when allowed a sullident tinii' for induration, are re¬ 
markably solid and bard. 

Coigiiet’s hotoii ag'doim'i-e, consi.sts of a proportion of sand 
Tiiixeil Avith I it.s weight of bnu' and with A to ,v its Avcight of 
Portland cement. The mixtuie is made with very little water, 
and .special ap]».aratus is emjiloyed to insure intimate comhina- 
tion. The mass is then jiressed in niould.s, and acquircB the 
hardne.ss of .stone. TJie walling of the clnu'ch of Ve.sim*t, near 
Paris, i.s literally a moiiulithic mas.s of this b6toii. 

Goiicrete is iioAv lu-ing used largely in construction, in solid 
inasises formed in ,«<7a,as a substitute for bricliAVork or masonry. 
llou.ses are built of it, tin- Av.'ills heing formed by throAving in con¬ 
crete between teniporury partitions, placed at n distance apart 
equal to the icquireil tbicknes.s of the Avails. WimloAV and floor 
a]K'i'lures can be formed, by Rto]»j)iiig nut the required portions 
by suitable frames. Thus used, concrete is stronger and cheaixjr 
than Avheii formed into Idock.s, and then built uj), on M. Coimict’s 
l)bin. Ill the construction of the Southern Thames Embank- 
iiieiit, it Avas originally intended to form the Avail of brickAVork, 
faced Avitli granite ; but, alter a fourth p.art had been executed, 
14,335 cubic yards of cement concrete, made in the proportion of 
six to one, at elexen shillings jier cubic yard, Avere substituted 
for an equal cjUaiitity of brickwork at thirty sbilliiigs a yard. 
Gil the .strength and other propertie.s of concrete, tlie reader 
sliould consult two papers by Afr. Grant, in the ‘ Proceedings of 
the Institutioii of Civil Engineers,’ Sessions 1805—1800, and 
187(»- 1871. 

CENOTAPH, the name of a sepulchre prepared for the re¬ 
mains of a decca.scd jiersoii not deposited in it, and W'hich was 
a kind of lionorary momimeiil to hi.s memory. Cenotaphs Avere 
fifteii used by the Greeks and bore ditferciit luiincs, as kenotemhion, 
kioniotij kciicon sama, and Avere of great antiquity. In the 
Odyssey, Minerva orders Telemaclius to erect one in honour of 
bis father, and Alenelaiis set u]» one in Egypt, in honour of his 
brother Agamemnon, afti'r be heard of lii« death. They were 
considered necessaiy for tho.se avIio hail perished Avithout the 
rites of funenal, ami Avliose muTies were (anisidered to be conse¬ 
quently unable fn rest, ami on tlie iiiaugurntion of the cenotaph 
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the dead was thrice called upon in a loud voice to take up hi. 
abode there. Cenotaphs were also made for persons who had 
sepulchres in other countries, as of Euripides, and of others who 
liad perished at sea, or committed suicide. The Romans also 
used cenoiui»hH, either called by that name, or honorary tonib.s, 
honorarii tumuli, and Uj’lisus, the lather of the Emperor Ulaudiu 
X., and others were honoured with them. Tombs made for per 
sons still living were also called cenotaphs, a7id many nionu 
ments of this class in the sha])e of sepulchral tablets, monu 
iiioiits, statues, etc., have been erected in modern times. 

(Homer, Od. i. 291, iv. HHl ; Eun])ideR,/fc/cac, 12r>5 ; Sue 
touius, Claudius, s. 1.; Pausauias, yl Ific. 11, p. (I; hjiinpridius 
Alexander, v. 03.) 

CENSUS of 1871. IPoruLATioN of the United Kinupou, 
E. 0. S.J 

CENTERING. The tcmimrary wooden su])jK»rt.s employed 
in the erection (jf arclies have been already desci-ihed [(Jentkh- 
INU, E. C. vol. ii. col, 728j. Tin* Joail to which they .are sub¬ 
jected during the construction of tliean li ring, from whith their 
proportions an; to he deduced, may he inv<'HtigaU‘d. Tlie build¬ 
ing of the arch-ring is commenced .Miniullaneously at each 
S]>riiiging, and is canh'd (ui symmetrically till Die. keystone is 
reached. Eacli voussoir, in the unlinislied arcli ring, is supported 
by the reaction of the voussoir ahcjvi* and below it, and by 
the reaction of the centering. 'J’he, lower parts of the arch 
ring jn-ess Init slightly on the centre, and tin- load on the eentn* 
iijerease.s from the sjtiinging to the higlu-st voussoir, and 
is at its niaximuin at tin' inonient llu' arch ring Is com¬ 
pleted. Each voussoir tends to slide down the voussoir below 
it, and down the curve of the centering. Uonseipienlly, fric 
tion, between the voussoirs, and Ix-lweeii tin' vou.ssoirs a'inl the 
centering comes int(» j>lay, and ren(lor.s the (*\iict determination 
oTthe straining action on tin- eenlering im]>ossi!i]c. Su]»])osc it, 
nssnnied that the reaction of the voiis-oirs on tin ‘ ‘ 

normal to the inirudos, and tliat of (he vi)ns,M)irs 
otluT makes tJie angle of repose of ni 
the normal to the joints. On these 

be l'a,r from the truth, the loailiiig of (he contre is asc.ertainahle. 
Each voussoir is in ecpiilihrinni under the .'iclion of four fon e.s, 
the weight of the voussoir itself, (he reaction of the voinsoii-s 
above and below, and the thrust of tlie centre. Tlie weight, P, of 
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the voussoir,yp/. 1, acl,s vcrticslly at the centn*. of gravity of the 
voussoir. The thrust, 0. at. the highesl jilac.cd voussoir, is zero, 
and, starling from that voussoir, ils value for any other v«»us.soir 
can he determined in niagiiitiidc and diieclioti. 9’lie thrust ol 
the centre, R, acts normally to the inlrado.s of tlw vous-soir 
throng]) its centre of gi'avily. 'fhe reniainiiig reaction, 
makes the angle of repo.'.e of ma.sonjy (ni luasoniy with the 
normal to the voussoir .smface. Di’aw in the cliagram of forces, 
Jip. 2, P, l,)j, jiarallel to the known directions «)r those force.s, 
and eiju.al to them (on any .scale) in magnitude. Prom the.se 
extremities dr.aw Q,, and It parallel to (lie known directions of 
those forces. These, lines will inlei’sect, and the iiiagnitmle of 
the linos Q, and R will vej)iv;ent. llie m.-ignitude.-i of the corre- 
HDonding forces on the scale a.s.snim'd in drawing and P. 
Next in the diagram, //;/. l,draw IVoin the intev.sts‘,tion of the 
known forces Q, )ind P ii line iKirallel to the dotted line iu./rV/. 2, 
which represf'Uts the resultant of (), and l\ 'Phe inleDsection of 
this line with the known diix'c.tion of It gives the. }>oint of appli¬ 
cation of Q„, which can then he drawn parallel to Q, m fg. 2. 

When, as in Jif/s. 3 and 4, tin' direr',tion of Q, does not inter¬ 
sect the lower joint of the voussoir, tlion if we proceed as before, 
we shall find that does not intersect the huver joint of the 
voussoir, which is impossible. .Tlcnce in this case Qj, must 
make a less single than the angle of re])ose will) the norniiil to 
the joint. We must in this case choose the direction of Q, 


so that it does intersect the joint, and from that new direction 
determine Qj and R. In this case the voussoir does not 
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]»r('s.s on the centre in I'onsi’rpicnco of its tendency to slide 
down the voussoir below it. iJut it ])resses on the centre in 
consi'fjucnce of its tcndeiny to revolve round its lower edge, 
riius in the com]deto arch there will he tlirco portions—(1.) 
Wlii'i'i'the vous.s(drs all'sell-sup])orting ; (2.) AYJjcrc the centre 
resists Hit' tendomy of the arcli ring to revolve on the edge of 
me of the joints ; (3.) When; the thrust of tlie centre resists 
die tendency of the voussoir to slide. 

In regard to the angle of rcpo.se of the vuiissoirs, it i..; obvious 
t will depend on the degree in which the mortar has set. In 
he highest and last jdaced voiLssoirs, where the mortar is still 
Vesh and moist, tlie a.iigle of rejiosi; imiy fall as low as 3*^ or 4“. 
Now the thrust oii the centre will he giciiter the less the angle 
f repose of the imisonry. Hence, il ive suppo.se that angle 
cro (that is, neglei.t the friction of the voiissoirs), we shall get 
l*y the juveeding i>roces.s a sonicwliat gi'eatcr thrust on Hie 
centre than could actually arise in practice, and this is an error 
on the side of safely. If Ike. Iriction of the voussoirs is 
neglected, Q, never falls outside the surface of the joint, and 
we have only to consider the lirst ease mentioned above, and a 
simpler eoii.struction is snllicieiit to determine the thrust on the 
centre. Make u diagram of the voussoirs (/;/. 5); fmd the 
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■entre of ligurc or centres of gravity of the voussoirs, and draw 
vertical lines tlirongli them. On these lines take lengths r\, Pj,, 
vqircsentiiig on any sode the weights of the voussoirs. Begin¬ 
ning at the highest vons.soir, resolve P, into two components, 
jierpendicular to the joint, and N^ perpendicular to the 
inti-ados. Then N^ is the thrust oij the centre due to the first 
voussoir. Comhine T, and P„ and lot R^ be the resultant. 
Decompose R, into two components, T, normal to the next 
lower joint, and Ng to the intrados. Then N.^ is the thrust on 
the centre due to the second voussoir. Proceeding in this way, 
it will be found that the thrust on the centre diminishes from the 
top, and yanishe.s at a joint, the position of which depends on the 
degree of completion of ihe arcli ring. 

The method of lowering centres by sand, mentioned in the 
previous article on this subject, has been largely used of late 
years, and with iirdform success. Each principal of the 
centering is supported on roiuid props, fitting m iron cylinders, 
filled with dry sand. The cylinders are of sheet iron l-32nd 
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inch thick, 1 foot liigh, and 1 foot diameter. About two inches 
. above the bottom they are pierced with holes f inchin diameter, 
which are stopped with common corks. To ease the centre the 
corks are removed, the sand escapes until cones of sand are 
foimed in front of the holes. The formation of these cones arrests 
the further escape of the sand, and therefore the descent of the 
piston. The rate at which the centre is lowered can then be 
regulated to the greatest nicety by sweeping away nu»re or loss 
of the cones. No force retpiires to he used, ami flu; arch is sub¬ 
jected to no sh(»cks duruig the ojK^Tiitioii. 

CENTKEIilT. Tliis useful hand-tool, used by workers in 
wood and iron, consists in eflect of three ]>ui‘ls—a < entr<5 pin 
or i)oint, lile.d to a triangular section, Avhich serves ;is a gnidt* 
for position ; a Ihin shearing point, that cuts through the fibres 
like the point of a knife ; and a broad cliisel c'dge or cutler, 
placed obliquely, to ]iare off the wood within the circle marked 
out by the Twint. There are tliree or four kinds, such its tlie 
plug centrebit, expanding centrebit, and wine-coojier’s cenlrebit. 
Other kinds of hit bear the names of shell-bit, goug(‘.-bit, spear- 
bit, dowel-bit, table-bit, nose-bit, duck-nose-bit, slit-uose-ltil, &c, 

CENTRIFUGAL MACHINES. The a])plicatjon <.f the 
centrifugal principle to the mechanical and inanul'actuiing arts 
is becoming more and more extensive e.veiy year. It is some¬ 
times brought into requisition ibr tlui raising of water, or 
for the forcible ejection of Avaler in a ]»articnlar direction, 
'riiis kind of action is noliciuL in I’UMi* | E. C. vol. vi. col. 
HIUJJ, in relation to sucli machines as those of Appold and 
Gwynnci; and under 'I’lniniNK (E. C. vul. viii. col. 4.3.3J, in 
connection AV'ith machintjs <if a much older character: si'c 
also the JoUowing article. Knthven’s N((utilns ]'roj>clln\ now 
being tiied by the Admiralty as a snlistitnte both for the 
paddle and for the screw, is strictly a turbine wheel, bringing 
centrifugal force into practical usi;. b'or driving moisture* out of 
textile fabrics, in^ suen jirocesses as W’ashing, bleaching, rinsing, 
&c., centiifugal machines, sometimes under the name of dash- 
v'heehy are coming into general use. Tii Dka'INU Machine 
[E. C. vol. iii. col. 0*87], the iisinil mode of using tlu'se macliiue.', 
IS explained ; Avhile a vast emidoyiiient of them in 1 lie cotton 
manufacturing districts is illustrated under Jb.KACiJiNU (E. 
vol. ii. col. as widl as (in tin; sann* column) M. Uavid’.s 

mode of applying centrifugal force in (!X] telling cliioriiu* gas from 
the chambers after bleaching. The drying of Avuslied linen by 
tliia agency is now largely adopted: see Washing MacuinV: 
[E. C. vol. viii. col. 720J. In the. sugar manufaclnre, or, more 
specifically, the reUning of broA\ni sugar into white, the moist 
contents of the moulds are now dried riijtidly by ceiitriiugiil 
action ; the white or loaf sugar heing jiroduced in amueh shorter 
space of time tlian by Uni old nn'thod. [SiniAii ]\l anueacti/uk, 
E. U. vol. vii. col. Ht)0.J The rev'olving fan, so often used both to 
drive air into and to e.xtraet it from |)ariit ular sjtaces, i.s slrietly 
a centrifugal machine. One mode ol’ ap]ilyiiig it, in ventilating 
huildmgs and shafts, is de.soribed under W arming and A^en- 
•riLATiON [E. (k vol. viii. eol. 7141; and ni.uiy of the, forms of 
hlowiug machine fire equally hased on the .same, ]»riuciple. 
[Blowinq Machines, E. (A S.J 

It is not surprising tliat the, .«ame ])riuciple should have 
occurred to metallurgists, as a[»])lieahle tij the working of met.als 
in a molten state. A metal, in such a slate, is Ji liquid, though 
generally somewhat thick or vi.scou.s ; .'uid it would certainly be 
driven away from a central axis if made to rotate ra]»idly, and 
might be driven into the iniimle cavities of a mould during 
casting or founding. The method is already adojited to some 
extent in England, in making small ornamental eastings. M. 
Auguste Larson, of Baris, invented in 180.0 a plan for making 
iron tubes by this means. Afolten iron is poured into a cylinder 
closed at both emls; the cylinder is made, to rotate rapidly on 
its axis, and the liquid iron is driven to coufuim itsell’ to the 
interior shape of the cylinder. The plan seems more likely to 
be suitable for tubes smooth on the outside, than snu»oth on tin- 
inside ; but the invention, whether practically valuable or not, 
serves to indicate the direction in which improvements may be 
made. 

CENTRIFUGAL PUMP. Centrifugal pumps are of com¬ 
paratively recent introduction. They first came prominently 
into notice at the Exhibition of 18.')!, where centrifugal pumps 
wore exhibited by Mr. Appold, Mr. Bessemer, and Mr. Gwyiuie. 
Of these Mr. Appold’s was markedly the best, and its chief 
futures have been retained in all the best centrifugal pumps 
pince made. It attracted especial notice from the thi’co follow¬ 
ing circumstances in the first place, it pumped continuously a 
volume of water equal to 1400 times its own capacity jier 


minute ; in the next place, it permitted the passage through it 
of solid bodies of considerable size, os walnuts and oranges, with¬ 
out any obstruction to its working; and, lastly, in dynamo¬ 
metrical experiments it attained, on comparatively low lifts of 
from 8J( to 27 feet, an eificiency of from 40 to, in some cases, 
nearly 70 per cent.—lui efficiency as great or greater tlian that 
of a reciprocating pump of the Lest construction in like circum- 
stanc(*s. It Avas obvious that such a pump could be used for 
drainage purposes, and in c.'i.ses wlu re the water Avas nut jmre, 
and where a great lift wa,4 not reiiuired, to much better ad- 
vanl.age than a reciprocaling |mm|»; an.l lliatit.seo.sl, Avhen large 
quantitii‘.s of water required b. lui raise*!, \Nould be. nmch less 
than that of any niacbiiif )iri‘vii)usly known. 

'J'lie centrifugal pumj> consists of a pumii-whe.el or pump-disc, 
a cfising, and of snclioii and delivery ])i]ieM. The, ]>unix>di8e 
.shoA\m in Iwo .*!ectional vicAA^s, figs. 1 mid 2, is an annular vvlns'l 



similar in Ibiin to the Avlieel of a reaction turbine. The Avheel 
i.s divided by A'aue.s or diaphragms, generally fixed on both si<les 
(4’a eeiilre plate, into straight or curveil pas,sage.s, through Avhich 
the Avaler jiroeeeiLs from the centiul orilices to the jieripliery of 
the Avheel. AVTieii the Avheel revoh e.s, the diupliragius cause the 
water to reA'olve Avith it. 'Phus a e,entrifug.nl head is generated 
in the mass of revolving Avater in the Avheel. And if the Avlieel 
revolve so fast that tlie centrifugal heail generated is greater 
than tin* head of AA'ater against which the pump is lifting, a con- 
tiuuon.s (urrciit of Avater ilows outwards Ihrough the Avlieel. In 
Aiqiold’s jmmiis there are generally six or eight diajihragm.s. In 
Ale.s.sr.''. GWynne’s jmm]) there are u.snally fcAver, and lhe.so are 
conlimied in a direction ni'm ly railial to the centre of the Avlieel. 
In Alessrs. GAvynne’s piinqis there are no covers to the annular 
jKut of till* puni}), but tbe vanes revolve in contact Avith the 
easing. 'I’he piuup-disc may be of east iron, of east brass, of 
rolled bra.ss soldered, or of wiought ii-on riveted. It is theoreti¬ 
cally of importance tliat the \*.anes should be thin and numerous. 

The general form of casing for centrifugal pumi>s is shown in 
lig.s. ;{ and 4, Avliich nqncsent the Idrni adojiteil by Alessrs. 



a 


Fig. 






CENTRIFUGAL PUMP. 


470 CENTRIFUGAL PUMP. 


480 


Williamson Brothers, of Kendal. The water enters at a, a so- 
called suction-pipe, which divides on either side of the casiii" 
and carries half the water to each central opening in the wheel. 



rifc'. -1. 

The wheel is conlaimd in the ])art h uf the casing, being lu'ved 
on the shaft, which conu'.H out through llu' right-hand stuiling- 
box. The water, after jjussing Ihroiigh tlie pump-disc, is 
deliveml through the ])i]K' c. The ]mlhv d k< >ed on the pump- 
shaft permits the jnimp to he driven hy a lu ll. 

Fig. 5 represents a pump <if similar construction, lived upon 
a cast-iron with the ^liafl carriid upon two tipriglit stand- 


The Buneriority of Mr. Appold’s form was therefore clearly 
established. We shall see presently, that tliat form is founded 
on a correct application of scientiiic principles. 

Centrifugal pumps dilfor in one important respect in the 
arrangement of the casing. Some deliver the water direct from 
the pump-disc into the discharge pijK!; in others there is a 
chamber surrounding the pump-disc, in which the water can 
continue revolving, at wliatever velocity it may have attained in 
tiui wdieel, for some time before entering the discharge-pipe. 
'Phis j>art of the casing may be called, for distinctness, the wlnrl- 
l)ool cliambi r. SomeLime.s centrifugal pumps are placed below 
the Jiivcl of the water to be raised ; the suction pipes arc then 
<lispcu.sed with. If snctioii pipes a7‘e used, a foot valve must Ixi 
jdaced in them, to ])rcvent the reflux of the water when the 
pump slojts; for the ]>uinp cannot, be started unless the pump 
easing is tilled with water. 

Tlu-nrij of thr Hcntrifuiiid J'lnup. —In the primitive type of 
centrifugal jnini])—iliui with straight radial vanes and without 
a whirlj'ool < hauil)er—there are two serious sources of waste of 
work ; for, first, tlu‘ watei’ does not enter the pump-disc withotit 
shock ; and, secondly, the wate r leaves the pump-di.se at a liigli 
velocity. Eacli ])iirticle of fluid, entering the e'entral orifice of 
the wheel, passes in a direction Jiearly judial, till it eomes within 
the miig<’ of the revolving vam-s. I'hn moment it does so, it 
must revolvce at the sanu' velocity as the vanes, and tluu-e* 
mn.st, therefore, be suddenly impressed on it a tangential 
vi loe.ily eijualio that of the inner periphery uf the annular part 
of the wheel. Having entered the passages of tlie wheel, tin* 
water ]>asses through it with a gradually inereasiug velocity, the 
taugeiitial e,om]>(»neiit of whicli, in a wheel with radial vanes, 
is at each iioint e«iual lo the velocity of revolution at that part 
»»f the wheel. If Lliere is Jio whirlpool cUfuaber in which 
the water can coutimu' revolving on leaving the wheel, 
the water must instantly take the velocity of flow in the dis¬ 
charge jiassages, which is nec.es.sarily a very small velocity. So 
that m arly the whole of the velocity of the water on quitting 
the whet-l, and the r/i- fira corresponding to it, is suddenly 
destroved hv fluid friction and sliock at the moment of dis¬ 



ards, instead of a bracket fixed lo the piim]» itself. This ar¬ 
rangement gives greater stability, avoiding all strain from tli»- 
driving-belt upon the casing of the jnunp, and it is thn.s e.s]»e- 
cially suitable for ])um])s intended for high lift.s where a con¬ 
siderable ]7ower is to be ai)]died to tlumi. 

The special characteristic of Mr. Ajipolil’s pnm]», now generally 
adopted, was, that instead of being straight and ladJul, tne vanes 
or divisions of the inimp-wheel Avere curved in the nmnmr 
shown in fig. 2, convex to the direction of motion of the wheel. 
The jurors of the Exhibition rendered good service to practical 
science hy a careful series of experiments, not only on Mj-. 
Appold’s pump, but also on pumps with straight radial and 
straight inclined vanes. With Mr. Ajipold’s form, the useful 
efiect of lifts of about 18 feet was, on the average, (Jb per cent, 
of the power expended in driving the juimp; with straight 
vanes inclined at 45® to the radius, the efficiency was 41 per cent.; 
with straight radial vanes, the efficiency was only si4 per cent. 


♦•hargf from the wlieel. Let r, lx* the velocity of a ])oint in 
tile inner edge of the ajinular part of the Avheel, and tliat of 
:i ]ioinL in it.s outer t dgt‘. bet. Q lus tin* number of cuhie feet 
of watm- ]»nmiieil )ht second to a lunght of Jl fi-et.. ’riien the 
head due to ci-ntrifugal force genera,led in the wheel is 

II r- '• ■ 


and the voik done in pumping tlie water is 


II ti 

Compaiing this with tlie work wasted in sliock, it np])ears 
that, irrespective of frielional losses, only half the. whole power 
expended i.s usefully emjdoyed in raising Avater. Ex2>eri- 
ment shoAvs that the. actual efticieney of sucli a pum]> does not 
e.\eeed iib ]H r cent. 

Now tlie merit of the curved vanes introduced hy Mr. Ap- 
]ndd Is llii.s, that tliey obviate one of the sources of loss of 
Avork, and iliniiiiish the other. By ineliiung the inner ends of 
j the. Auiues in tlie direction of the velocity of the entering 
wafer lelulively to the Avlieel, the Avater enters Avilhout shock ; 

■ and by inclining backAvards tlie outer ends of tlie viuies, the 
Avater leaves the Avheel Avith less tangential velocity. 

in jUAipoiiion, however, as the vanes are. made more nearly 
tangmitial to tlie outej- eircumJerence of the Avheel, the velocity 
at Avhich the Avheel must be run becomes greater. Neglecting 
friction, the. greatest eflic.icncyAVould be attained Avlien the water 
. left the wheel in the direction of a tangent to the outer cir- 
I cumference, and then the wheel Avould haA’c to be run at an in- 
! iiiiite velocit.y. But, laacticully, Ave cannot run the pump at 
j great velocities, ami therefore the. water must leave the pum])- 
disc at a somewhat considerable velocity. To prevent shock at 
tlie discharge of the water from the wlieel, a free space must be 
provided round the pump-disc, in which the water can continue 
revolving after leaving tne Avheel. A mass of water so revolv¬ 
ing obeys laws first investigated by Professor James Thomson. 
He has shown that in such a freely revolving mass of water tlie 
head increases, and the velocity diminishes, from the centre to¬ 
wards the circumference. The increase of head is gained with- 
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out any further expenditure of power in the wheel, and is, there¬ 
fore, tantamount to an increase of the efficiency of the pinnp. 
Nevertheless, most makers neglect the advantage to be derived 
from a free space or whirlpool chamber round the pump-disc. 

Pr&poriiom of Centrifugal Pumps. Let Q bo the (quantity of 
water to be lifted per minute in cubic feet, II the total lift in 
feet j then the best diameter for the pump-disc is, in feet— 

- 

where c varies in practice from O-OO to 0*18. L('.t v be the velo¬ 

city of the periphery of the pump, and N the number of revo¬ 
lutions per minute; then— 

V ar AVir 


The value of k depends on the construction of the pump. 
For inimps with radial vanes, k ^ 10. For pumps with curved 
vanes ami no wln'rlpool chamber, k — 8*5 to 10‘5. For pumps 
with curved vanes and whirl])Ool chamber, A: = 7‘5 to 9*5. 

F(!W reliable experiim'nts iiave be.eii made on centrifugal 
])umi)H. 'Fhe most careful experiments on a large scale are tliose 
made by Mr. Anderson on a large drainag(*,-})urap in Wexford. 
Tile pump-disc was 4 fe'd in diameter, and ir> inches deep. It 
made 13:3 revolutions jier minuti!, and pumped from 1G4(> to 
iilSii cubic fe(‘t per mimile, the lift varying from (5 feet 2 inches 
to JO feet 2 inches. The ellicicnry of the engine and pnmp 
together was 55*G per cent., and that of the pump probably 07 
per cent. 

The centrifugal pump, when of th(> best proportions, attains 
the highest efficiency on low lifts, (jr in the ca.scs where the effici¬ 
ency of rccijmicatiiig pnni]»R is lowest. For high lifts it requires 
to be run at impracticably high velocities. The cejilvifugal 
pump is best adaiited for lifts of 4 to 20 feet, and luay be em¬ 
ployed advantageously even on lifts of 30 feet, if the quantity of 
water to be. raised is large. 

When employed in drainage operations, the centrifugal pump 
lias the valuable prope.rty of alisorbing the entire power of the 
engine, when run at consiani speed, whatever the variations of 
lift. The quantity purnpc'd increases when the lift diminishes, 
ami vice versd; so that tm? machine is self-regulating, ami as the 
floods on the lauds rise, and the necessity of rapitlly clearing 
them becomes more urgmit, in the same ])roportioii the quantity 
of water delivered by the puinj) increases. 

CKRBElllTS, the name of the dog which guarded the Hades 
or Hell of the Creeks and Romans. Cerberus Wiis born of 
Typhon and Echidna. Tlie older writers repr<!sent him as hav¬ 
ing five heads, but the later and more usual form is that of a 
dog with three heads, having a tail in the shape of a snake. 
Cerberus was placed near the river Acheron, and prohibited the 
])as8age of mortals int o hell. Oerberns was, liowever, dragged to 
the light of day by Hercules, the exploit being one of the twelve 
labours of the hero, who deacemded into hell for that purpose. 
Hercules obtained ])erniiasioii of Pluto, on condition of not 
attacking the monster with weapons; and, although bitten by 
the snake at the tail, succeeded in collaring the brute and draw¬ 
ing him out of hell, either on the Thessalian plains or at Toe- 
narum, whore he showed liim to Enryatheus. The watchfulness 
of Cerl)eru8 was also lulled by the strains of Orpheus, when he 
descencIcMl to Hades to regain iiis lost Eurydicu; and the Sibyl, 
when she led jEneos to the Shades, sent Cerberus to sleep by a 
medicAled cake with which she fed him. The myth of Cerberus 
is supposed by some to have been derived from the Egyptian 
Amt, or “ devourer,” a monster which had the head of a hippo¬ 
potamus and the body of a lion. Cerberus often appears in 
ancient art, on vases, c(uns, &c. The name is sometimes meta¬ 
phorically applied to porters of gates. (Homer, Uiad^ viii. 368, 
Scholiast, ad eund.; Udyss. ii. 622 ; Hesiod, Theogon .; Virgil, 
JEmid, viii. 296 ; Ovid, Met iv. 450, vi. 418.) 


small quantity along with pyridine,"picoline, &c. amongst the 
products of the dry distillation of Irisn peat. It is a colourless 
oil, miscible in all proportions with water, and boiling at 96^. 

OESTUS (jfcovrfi), an embroidered girdle worn by ladies; a 
band or tie. The embroidered cestus of Aphrodite, or Venus, 
ABXS AND SCI, DlV.—SUP. 


was her peculiar attribute (Iliad »v. 214), and had the power of 
inspiring love for the person who ^ ; hence Hera borrowed 
it when she desired to fascinate Zeita. 

CestuSj or Casstus, was also the designation of the leather thong 
or band which Greek and Roman boxers fastened round their 
hand and arm to give force to their blow. In the later Roman 
times the caostus was increased in substance, loaded, and studded 
with knots, knobs or nails, and became a very formidable and 
brutal weapon. 

CETYL, C,„Hs, [E. C. vol. ii. col. 742]. Wlicn 

cetyUc alcohol (retnal) is heated with soda lime, it is oxidised 
into potassic margaratc*, hydrogen being (3volved at the same 
time :— 



-f KHo 

potassic 

hydrate. 


-f Kojio 


C(C,.HJH« . JJ 
COKo + “*• 

Potassic Hydiogon, 

laargaratc. 

K0,G,JI,,0, -f if,.) 


Cdylic iodide, Ci^H,,! (6jj,i/.,f), is obtained by heating ojthal 
with iodine and amorphous phosplinrus, and ciystalliziiig the 
product from alcohol. It melts at 22°, and undergoes decoin- 

C(C,JI 3 JH, 

position when distilled. Cdylic ether, 0 (^4a-Haa^a)» 

C(C, 3 H„)H, 

is fonned by beating together cetyli(3 iodide and sodic cety- 
lato. It crystallizes from its (ithereal solutions in glistening 
scales, 'which melt at 55°. By dissolving cdylic alcohol in con¬ 
centrated sulphuric acid, diluting with alcohol, and neutralizing 
with potassic Jiyclrate, potassic sulphate is preeijatated, ami 
potassic sulphocdylute, SOj,(C, 3 H 3 .^(.))Ko 
remains in solution, and may be obtained by evaporation in 

C(C,3Ti3,)n., 

iridescent scales. Cetylic sulphide, S 

. C(C.,H„)H. ,, , 

prepared by the action of potassic suqdiide on o(;tylic chloride, 
i.s a colouritiss crystallirn* substances melting at 157'. When 
cetylic .alcohol is aiited upon by .sulphuric acid ami acid 
potassic cliromate, an aldehyde is jiroduced having the com¬ 
position C'lgHjaO —(ffjC^a/fa/^) probablypaA/Hiftd 


aldehyde. It is moderately soluble in ether, but with difficulty 
in alcohol, and nudts at 47 

CHAIN CARLES AND ANCHORS. In Ground Tackle 
I^E. C. vol. iv. col. .5:38], the testing of anchors and chain cables 
IB adverted to in relation to the attainment of security in mooring 
ships. Since that article was written, an Act of Parliament has 
been passed (2Sth and 29th Viet. cap. 27) to enforce tlie obser¬ 
vance of a test, before merchant ships can he supplied with their 
ground tackle. This statute (18(54) eiiahh-s eorjiorate bodies to 
proinde tc.sting or proving establishments for the trial of anchors 
and chain cables. I’he Board of Trade may also grant licenses 
to corporate or public boditi.s, to companies, to commc^rcial firms, 
or to individuals, for the. likt; purpose ; ami may appoint insix^c- 
tors to examin(i the machinery employed. This machinery must 
be reported efficient to ensure the annual renewal of the license. 
The lee for the license is to be fixed by the Board of Trader, but 
is not to exceed 50^. The tester (jr owner of tlie machine is re¬ 
quired to test all cables and anchors with reasonable despatch, 
and ill the order in which they are brought. He may fix his 
own charge, subject to a maximum established by the Board of 
Trade. The test or proof is the same as that adopted in the Royal 
Navy ; and the authorised mark of tlie tester is to be stiunped 
on every anchor and on every five fathoms of chain cable. The 
date, of July Ist, 1865, was Med, after which the selling of un¬ 
tested chain cables was prohibited, as also that of untested anchors 
exceeding 168 lha, in weight under penalty of 50i. for each con¬ 
viction. Any person stamping jm imlested cable or anchor, or 
counterfeiting tno stump of a licensed tester, is to be declared 
guilty of a misdemeanour, punishable by imprisonment. The 
Act was to be in force seven yeai's, until 1872. 

Under the aTrangemeiits made, the new department of the 
Board of Trade about pays its own cxpense.s ; the fees received 
for licensing being set against the salaries and travelling ex¬ 
penses incurred. Mr. Thomas Gray and Mr, Robert Galloway, 
as officers of the Board, visited all the testing establishments 
soon after the passing of the Act. There were 44 machines 
used by 39 coroorations, firms, and individuals, mostly anchor 
and chain-cablo manufacturers. The testing-machine most 
generflJly emidoyed consisted of a strong cylinder of cast iron, in 
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vbidh a piston worked to and The piston was kept water¬ 
tight in the cylinder, and ^ praa-rod m the hole through the 
closed end of the cyUnder^ hgr jQ^ther packing. The rod was 
connected with one end of the ‘oliain or anchor to he tested; 
while the other end was held fast hy fixed mechanism; and 
hydraulic pressure, by. driving back me piston, stretched and 
tested the anchor or chain. There are certain defects in iliis 
mode of construction, which have been remedied in a later 
machine contrived by Sir W. G. Armstrong, and first used at 
tlie testing-house in Birkenhead ; this machine enables the tester 
to measure more accurately than hefcrc tlie strain put on the 
cliain, and the strain at which a link breaks. The inspectors 
recommended to the Boartl of Trade that only such testers should 
be licensed as employed the best ami most ellicient machines ; 
and that the rules for testing, and the strain aj»plied, sliould he*, 
uniform tliroughaut the United Kiiigduin. 

In the Royal Navy, a chain cable is divided into lengths 
of 122^ fathoms, or VG feet, for practical measurement. The 
diameter of the iron composing the links varies from 2f inches 
down to inch ; the mean length of link (six diameters of the 
iron) from Kii indies down to 2^ inches ; the mean width of 
link from 9*0 down to inch; the etay-jiins from 72 oz. 

to 0*293 oz. each ; tlie MT'igiit of (;ight lengths, or 100 fathoms, 
including swivels ami sliackh's, from 303 cwl. d(»\vn to 9 cwt. 
21 lbs. Tiiese cliains are tested with straining weiglits ranging 
from 130 tons down to 3^ tons, being ciuial to 030 lbs. per 
circular ’ inch. The tensile strain is applied to each of llie eight 
lengths separately, and not to the ^\hole length of 100 fathoms 
at one time. Tlu! anchors employtid in the Royal Navy are in 
like manner tested according to weiglil; 07| Ions for an anchor 
of 100 cwts., down to 3’ tons ibr one of I ton. The strain is ap- 
])lied on the arm or ])alm at a sjxit wJiic.h, mea.sured from tlie 
extremity of the hill, is one-tliird of the distance lielw'ecn it 
and the centre of the crown. The Ruaid of Tiado adopted a 
similar test; but any purchaser or shij(owner may go as much 
above the Admiralty jjroof as In* pleases. 

The statute above mentioned, having been in ((peration seven 
years, will expire iu 1872. Another Act was ]>assed in ItS71, to 
conic into operation on tin; ex])iry of the first, and to be perpetual. 
The leading clauses of the former statute an: retained, but a lew 
changes in detail are introituced. 'I'lie licenses for holding ami 
employing testing-madiiues are only to be given to persons or 
bodies named or ]>rovide<l for in a sclieduJe to the Act, so far as 
the Board of Trade is ccuicerned ; but tin. Queen, by orders in 
council, may from time to time direct- licenses to lx,* given to 
other bodies, and may revfdce arrangeinenis at present in forci*. 
The Public Works Lotvn Commissioners may tidvance money for 
the establishment of testing-ludises, subjeet t(j tlie regulations of 
the Harbours and Passing TcjIIs Act of 1801, An order in 
council may also change, the tensile stniin or breaking strain at 
present adojited, provided six months’ public notii-e. of such 
change is given. No chain cable, nor any anclior aliove 108 ll(s. 
weight, is to be bought and sold until duly ti'sted and stamjied, 
unless as old iron. Tlie corporations and bodies mimed iu the 
schedules as tho.se to which licenses are to he granted, arc eleven 
In number — Lloyd’s Committee, Dock and Harbour Boiud.s, 
River Improvement Coinmissi()ner.s, Mimicij)al Corporations, 
and Town Conservancies ; and tin: testiug-yduces named are 
London, Liverpool, Birkenhead, Ti])ton, Netherton, Saltnev, 
Bristol, Newcastle-ujion-Tyne, Sunderland, Monkwearmoutli, 
Glasgow, Cardifl', Greenock, Hull, Stockton, Middlesborough, mid 
Swansea. Tijiton and Netherton, two inland towns, are included 
iu the list because anchors and chain cables are largely nuuiufac- 
tured there. Another scheilule gives a table sliowing the rela¬ 
tion between the tensile strain and tlie breaking strain ; this 
relation being, for the hugest aiiclmrs mid cliain cables, ton.s 
tensile to 190^ tons breaking strain. Tlie Act yire-scribes the 
test which is to be applied -a breaking strain to a yiiece of three ‘ 
links from every lifteen fathoms, and a tensile strain to all the ■ 
rest. 

CHAIR. [Throne, E. C. S.] i 

CHALDEE LANGUAGE. Until the decipherment of the : 
trilingual inscription of Behi.stuu [Beiuhtun Inhcription, i 
E. C. S. col. 267j, the term Chaldee was employed to designate ! 
that Aramaic idiom in whicli are. vTitten the so-called Chaldee j 
Taigums, or paraphrases of certain hooks of the Old Testament, ' 
and some chapters of Daniel and Ezra [Aham^an or Aramaic ! 
Lanouage, E. C. vol. i. col. 474J. Smee the deciy^herment, ( 
however, of the Assyrio-Babylonian cuneiJbmi inscriptions, it is ; 
known that the so-called Chaldee was never the language of the 
Chaldeans, properly so called, On the contrary, there is reason j 


■ to believe that the Chaldeans were a people of the Ugro-Finnish 
i race—a branch of the great Tartar family. 

J Extant remains of their language show beyond doubt that its 
; affinities are rather with the TWoniaw family of languages than 
I with the Semitic. Hence Dr. Hincks, in his paper ‘ On the 
[ Polyphony of the Assyrio-Babylonian Language,' calls the 
I peculiar language in which the earliest Babylonian documents 
are %vTitten Chaldee. By others it is called either Akkad or 
Proto-Babylonian ; very rarely, Casdo-Scythic. In the earliest 
Semitic inscription we jiossess, written about B.c. 1700, emana¬ 
ting from a Babylonian king, named Khammurabi, he tells us 
I that the gods had given into his hands the jieople of the Sumiri 
and Akkadi, Jind that for their use he liad dug a canal of irri- 
; gation, and dj.stribnicd them over tlie countiy. Of this ancient 
sovereign we yiosaess two inscriyitions ; the one just quoted is in 
the Louvre, and is iu the Semitic idiom common to Assyria and 
Babylon ; the other, which is iu Akkad or Chaldee, is now iu 
the British !Mii.seum. It would seem, therefore, that the earliest 
inhabitunls of Mesoyiotamia and Chaldea in yirehistoric times 
W'cre of Turanian origin, and that at some yieriod jirevious to the 
17th century n.c. they were conijuered by a Semitic race, who 
not only received from them tlie jieciiliar system of writing 
known a.s ciineirorni, or arrow-licaded, but at tlie same time 
a(lo])ied into their hingnage muny Akkad word.s. 

The Sumiri or Kassi seem to Jiave inhabited the southern part 
of the country, and wen* probably held in subjection at one period 
by the Akkads, who designate them sometimes by two monograms 
wdiic.h .signify sidiject tribe. Of them we know iiotliing further than 
that the king.s of As,syria and Babylon continue to assume tlie 
title of ‘ King of the )Sumiri and Akkadi ’ down to the fall of tlie 
Babylonian monarchy. A.s lo the Akkads there i-s reason to 
su])j)ose that at some remote pi'iiod they migrated from the 
mountains of Kiirdi.slun. The mime Akkad J.s not only tliat of 
one of the citie.s nienlioned in the Bilde with Erech and Calneh, 
in the land of Sliimir (Gen. x. lo), but u*as tlie name of an 
exten.sive district of that coniitry frequently mentioned in the 
imscriptions of tlie As.synan king.s of every ])eriod. J5ut besides 
this, from an in8cri}>tioii of Sargon’s, circa n.c). 700, it seems to 
designate some jiart of Armenia ; they ai'e evidently totally 
ditfereiit jdaces, hut wliich of them recidved its name from the 
other we ilo not venture to decide. 

AVliai is of iiiore conseiiueiice for us to know is, that the Akkads 
were the originalor.s of a system of writing, at first rudely hiero- 
gly|iliic, but gradually di-generaling into ciuieifonn, which was 
adopted not only by As.syrians and Bahyloiiians, but by Susiaus, 
Arnienian.s, and Mcdo->Scyt]is, and in wliicb we jio.sse.s,s documents 
from the mo.st remote anti(}uity down to the times of theSi-leucidcB. 
The earliest docnmeiitsthat have comedown to ns in the Akkad 
language are either aatronoiiiical or mythological, containing the 
names of tlu: god.s, with ])rayers and invocatioms, and hymns 
proper to be addressed to them. The names of the gods, how¬ 
ever, coiitiiine down to the time of Nebuchadnezzar to bo written 
in Akkad, though doubtless the Assyrian.s called them by 
names significant iu their own langiiagi:. We have, liowever, a 
prayer <(fAsliur-bani-pa], son of Esur Huddon (not yet publi.sheil), 
(frawn up botli in the As.syrian Semitic anil in the Akkad tongue, 
b«;.sides nnmerons clay tablets, from the library of Asluir-bani- 
jial, in Akkad, with the Semitic eipiivalent.s, designed to teach 
the Akkad language to the Assyrians. These now form part of 
the collection of the British Museum. 

AVe subjoin a few exaiiijde.s of Akkad words and phrase.s ;— 
Kha = a fish. Khii = a bird. Ur-inakh = a lion; literally, 
great beiest. Up = a region, a country. Mat = a country. 
Mi = water. Kuni = fire. Ma = earth. Ni — air. At = 
father. Tur = son,, Ikir-sal = female son, i.e. danghter. 
Im = glory. An = god. Mas = male. Din == life. Sal = a 
woman. Un = men. Dadnio = peoide. Ki — yv = earth. 
Zi = the soul. Tag = stone. Uku = abrick. A, or hwfi = 
water. Ab-ba = the sea. Ab-ba = a camel. These two 
words arc distinguished by being preceded respectively by 
the sign for water and animal : in other ios])ectB they ai’e 
identical. Amil = a man, corrupted into evil, enters into 
the composition of the proper name Eml-Merodach (Jerem. 
Hi. 31), signifying man, i.e. serviuit, of Merodach. Ur-ku = 
a dog, literally animal—servant : Greek kwov ; Welsh, cu ; 
Turkwh, ku-pek. Lulimu = a king. Agariix = a mother. 
Id-lu = a wamor. Compara Attila, and the German edel. 
Gatu, or Qatu = the hand, Lappish Mt. Ua = lord or cliief. 
Raps = female, mother. An = god. 

Of adjectives, we have ziri = lofty, exalted ; kal or gal = 
great. Some adjectives were formed by adding the syllable ya 
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to the root, as, dan-ga = powerful; im>ga =; glorious. Qim = 
as, or like. Personal pronouns:—Ikum sss I; the rest not known. 
. Bi, or ani, was used for the possessive pronoun Am, as sim-hi 
his price. Nu, was the negative particle. We have, ‘Adda va 
rapsa nu un-duka,’ father and mother not having. ‘ Add4ni 
va rapsdni nu un-zua ^ his father and his mother not know¬ 
ing. ‘Nu turda’ = no son having. ‘Nu bila’ = without 

end. Of examples of Akkad verbs we have Ak = to make, 
create; preceded by the sign for God, it stood for the Creator 
= Nebo. Sis = to protect. Dalai = to fall. Ikla = to be. 
Gub = to establish. Duk or Tuk = to have. Mu-mu = to 
give. Khi-khi = to rejoice. 

Most of the Assyrio-Babylonian royal names are made up of 
the name of some deity written in Akkad, ami followed by a 
prayer, and it is the use of these Akkad equivalents for Semitic 
words which roiiders the cleci[>hr'!nnent and identification of 
proper names the most difficult i)rob]em the cuneifonn scholar 
has to solve. Thus Babylon, wliicli fully wiitten in Semitic is 
Bab-ilu-ra-ki, i.e., ‘ the gate of tin; god Ila,’ is sometimes written 
in Akkad ‘ Din-tir-ki,’ which means Life’s-gate, according to Sir 
H. Kawlinson. Sometimes it is called ‘ Su-an-nu ; ’ while As¬ 
syria is called ‘ l’al-h,at-ki,’ of neither of which names can wc. 
offer any explanation. The name of Nebuchadnezzar, more 
correctly Nebuchadrezzar, is writtcui generally An-ak-sadu-sis, 
in which An-ak = the god Ak, i.e., N<*]>o, sadu = race or 
family, and sis = protect, i.f\, Nebo protect niy race ! Ills 
father, Nabopalasar, is generally designated by An-ak-pal-sis = 
Nebo my son jirotcct ! Neriglissar is written An-siig-sur-sis, in 
which An-sag = the god Nergal, sar = the king, sis = protect, 
i.e., Nergal protect the king ! Divanul>ar = Shalmaneser. 
Nabouadius, the last king of the Assyrio-Babylonian empire, 
writes hia. name, An-ak-iin-tuk, in which An-ak = Nebo, 
im = glory, and Ink = having, which is a traiislalion of the 
Seimitic Nalm-nahid, i.e., Nebo is glorious. The name of his 
father was Nahohuiatirib, which is written in Akkad, Au-ak- 
din-8U, signiJying, Nebo incrciisj; (i.e., prolong) my life J of which 
Nttbobalatirib is the Semitic equivalent. 

Many Akkad words passed over into Hebrew, and are re¬ 
tained embe<lded therein like flints in tin? chalk strata— e.ff. 
yarn = the sea. llekal, literally, </reat Imusc, used for the 
Temple, in 2 Kings xxiv. lib Ir, properly Hr = a city. 
Compare Ur of the Chaldees. Sar = king, iirince, the original 
of the Itussian Czar; unci, lastly, the verli du, to go, dn-du = to 
march (Isaiah xxxviii. 15 ; Psalm xlii. 5). Some of the gram¬ 
matical peculiarities of this ancient tongue are vety striking. 
Thus the plural is often formed hy doubling the noun sin¬ 
gular, e.g. mat = a countiy, plural, mat-mat = countries, &c.; 
jircpositions usually follow the noun they govern, as bit-ku = to 
the house; bit-gim = like a house. When a word consisted of two 
characters, any other word indicating a part or quality of it 
might be inserted between the two characters : thus, tlie mono¬ 
gram for wood, i/, and sig, imi)lying vessel, or boat, together 
designated a ship ; hut stern or jiniw of a ship would he 
indicated by the sign for 2 jrow or stern being instried Ixitweeu 
the iz and sig. The jm^iosition kita = wdth, signifies literally 
place in. 

In order to receive the pronoun, it diAudos itself thus ;— , 

Ki—mu—la = place my in, i.e. with nn?. I 

Ki—zu—ta = juace thy in, i.e. with thee. ] 

Note the following phrase :— 

Khi—mn anta dudii mu, i.e. knee my uj) made go I. 

The Cornish language follows this (*xaiuj)le, in which wc ' 
find the preposition erbyn = against, resolve itse lf into er-the- 
byn = against thee. Compare also the I^atin, “ se])tem subjecta i 
tnones.” With the exception of a few Akkad inscriptions, pub¬ 
lished hy order of the Trustees of the liritish Musemm, tliere 
is no printed literature in the Akkad language. Those who 
desire to investigate this rather dry but still iuleresting sub¬ 
ject, we refer to an able article by Mr. George Smith, of the 
British Museum, in the ‘North British ReA'iew' for January, 
IfiTO, entitled ‘ Babylonittn and Assyrian Libraries.’ See also 
Dr. E. Norris’s ‘Assyrian Dictionary,’ passim, and Menant’s 
‘Qrammaire Assyrienne,’ Paris^ 1868. 

CHALICE. This word, which in its classical form signifies a 
drinking-cui), ^®cn used from the early Christian limes for 
the cup used at the celebration of tlie Holy Communion to 
contain the consecrated wine ; Avlieieas the flagon conveys the 
Avine to the altar, and from it the supidy of wine likely to be 
consumed at the celebration is poured into the chalice. Varioui 
terms are used by the fathers to refer to the chalice, such as the 
Lord’s cujj, the mystic cup. Various materials have been em¬ 


ployed in the formtion of the chalice, (i.) Earthenware: St. 
Jerome’s chalice, in the church of St. Anastasia at Rome, is an 
earthen bowl standing upon a copper foot; and earthen chalices 
are found in graves of priests, (li.) Wood : this vehicle was in 
use from a ve^ early date, and constantly occurs until the com¬ 
mencement of the mntli century, when it ivas prohibited by the 
Council of Cealcythe in Northumberland, a.d. 787; by Pope 
Leo IV., in 847; by the Council of Rheims, in 893; and 
by the Council of Tribur, near Mayence, in 895. But zEl- 
fric’s canons (a.d. 957) seem to have permitted the use of 
wood, as the Danes had in all probability carried off all the 
precious metal in the churches; at any rate, Edgar, in 960, 
only allows inoltim metal. The reason wood w'as discontinued 
arose from its porous nature, which absorbed a portion of the 
consecrated element, (iii.) Glass : ordered by Pope Zephyrinus 
(a.d. 202 — 218) to be used for clialices. It is mentioned by 
»St. Jerome that a Bislioji of Toulouse used a glass vessel for the 
consecrattid wine; and many mediaeval Avriters, among whom are 
Honorius and St. Benedict, speak of glass chalices. It Avas, 
however, considered ohjectionable on account of its fragility, and 
forbidden by the ( 'ouncil of Rheims in 625, and hy Pope Leo IV. 
in 847. This substance aa'os not disused till the end of the 
eighth century, (iv.) Tin: prohibited by the Comicil of Rheims 
in 893, and by the Archbishop of Canterbury in 1222; 
yet the canons of 1604 direct that pcAvter shall bo used Avliere 
no jmror metal is a'-ailable, and chaliccis of tin were to 
he met AA'il.h in Fiance as late as 17J)3. Chalices of pcAvtcr 
Avert* buried in jiriestH’ gravtis, St. Columbainis used bronze or 
tin in symbolic reference to tlie in’obable metal composing the 
nails till the cross, (v.) Cojjper, brass, and bronze: these metals 
AA’ere never in iiiucli favour by reason of their rapid oxidiza¬ 
tion. Ctqiiior AA’as iiroscribt'd in 893, by the Council of Rheims. 
(vi.) Iloni: not often used, and from its possibly containing 
animal blood, or from its iiorous natun?, prohibited by the Council 
of Cealcythe. (vii.) Ivory: mentioned by the early French 
Avriters; and u fine silver and ivory chalice, made in the four¬ 
teenth century, is still })re8erved at Milan, (viii.) Marble, 
onyx, sardonyx, agatti, and other jJieoious materials Avere occa- 
siomally omjdoyod for the chalice, and are mentioned by the 
nieiliiev.al Avrilers: one of sardonyx was kept at St. Denis, near 
Paris, (ix.) But there is no doubt but tluat gold and silver w^ere 
most usually the metals tak(ui to form the chalice, either on 
account of their plastic fpialities, or I'rom a desire to make the 
cuji of a costly material. St. Augustine, at the close of the sixth 
centuiy, mentions both these materials ; in A.D. 227 Pope Urban I. 
required silver to be used, and several inedifcval examples of gold 
and silver arc preserved in various jjtu'ts of the Continent. The 
chalice of Rheims is of gold enriched Avith enamel and gems, 
and was probably made in the twelfth century; it is now in the 
Impcn'al Library at Jiome. This use of gems upon a golden 
groundwork is as ancient as the time of Pope Gregory II., 
715—731. At the translation and exhibition of the remains of 
St. Cuthbert, BiKhoj) of Durham (687), hy Rannulf, Abbot of 
Seez, at tlie end of the eleventh century, a chalice was found 
upon the saint’s breast, “ of Avbicli tlie upper jiart was gold, the 
lower jiart onyx.” Some chalices Iiad carvings of tlie Good 
Shepluird and other typical rft])i’esentations, in the time of Ter- 
tuUian; from the sixth to the thirteenth century the liandles' 
were, sculptured, and tummel ornamentation AA^as employed; 
occasionally arabe.squo jiatterns, ligurea of saints, apostles, and 
biblical ])ersoiuiges, and objects typical of onr Saviour. Avere 
engraved or enamelled u])ou the outer surface of the chalice. 

The form of this vessel has varied considerably at different 
periods. Until iJic lAvelftli eentni'A’^, Avhen the general participa¬ 
tion of the. AA'iiie by the whole body of communicants was pro¬ 
hibited, the dimensions of the cbuiice Avere large and massive, 
and tAvo handles generally affixed for more convenient use. In 
this case the chalice, avus freiiuwilly susiiended by chains above 
the idtar. The Greek church, Avhicli administers the cup to the 
laity, retains the use of the large double-handled chalice, and 
several specimens are, still preserved in St. Mark’s Treasury, 
Venice. In the eleventh and twelfth centuries the loot was 
large, and the boAvl flat and wide; but later the cup became 
small, and the stalk long. In tlie fifteenth century the cup 
became longer and tlie fool indented, to keep it steady Avlicn 
laid to drain upon tlie paten, according to ancient usage, before 
the affusions were drunk by the jniest. 

In the primitive church there were four distinct kinds ; the 
communicant’s chalice, for the celebrant; the large and small 
ministerial clialice, for the faithful; the offertory chalice, in 
Avhich tlie deacons received the wine offered by communicants, 
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and these were preserved by tlieir owners; and the baptismal 
chalice, in which milk and honey were administered to newly 
admitted members, as well as the sacramental wine. 

In A.D. 418 Pope Zosimus restrained the use of the chalice to 
the cells oJ‘ the hiithful and of clerks. The laity were deprived 
of the sacramental wine in the closing years of the twelfth 
century; but the celebi-ant priest and his acolyths, or subordinate 
assistants, still communicated with it. The monks of St. Ber¬ 
nard were accustomed to dip the broad into the wine, and 
emperors and kings at their cornnati(m or their death were alone 
permitted to drink from it. The Council of Constance ratilicd 
the exclusion of the laity from communicating with the chalice. 

In mediooval times many miniciilous e,v(.‘ut8 were referred to 
the agency of tlu*, chalice .and its cciiisecrated wine. St. Dunsbin 
confirms the tottering faith of some sceptics by turning the wine 
contained in a chalice into blood and then .again into wine. 
Osmund, Bishop of Salisbury, in a.!"). 1078, cures bis archdesicon 
Everard, who was cari’i(jd into the church unable to move, by 
stirring the consecrated wine with the arrn-bone of St. Aldhelm 
before administering the comnmnion to him. King Kdwm-d the 
Elder makes trial of his infant daughter Edburg.a’s religious 
faith by i)lacing near htir on one shle a chalice .ami gosj)el8, on 
the other necklaces .and bracelets. The child crawls tow.ards the 
sacred objects and spurns the ornaments, in after-life fulfilling 
the augury by becoming a nun at Winche.ster. Chalices occur 
in most inventories of ehnrch ornaments, and were fret|ucntly 
inscribed with the names of the donor and the maker; or the date 
of the gift was thus recorded. A rcmarkahle chalice of silver 
gilt, w'ith an in.scripticm in the Gee/ ami Amharic languages, 
was brought from l^Ingdala, wlu!nc(j it wais obtained at the 
capture of the city by the British army in 1H(J8. 

Pojte Victor III. is R.aid to have been killed by mesms of ])oigoii 
administered to him in the chalice, 1087, and the Emitcror 
Henry of Luxembourg (1313) shared the same fate. A .short 
tiiiK! ago a fajiutic priest of Switzerland was detected in giving 
a j)olsoned cludiec* to the sick when he celebrated the com- 
munioJi with them, and, being discovered, was condemned to 
death. 

CllATdC-STONl^S, [Goi:t, E. C., vol. iv. col. 

CHALLIS is the n.ame of a woven texture of silk ami worsted, 
manufactured somewhat in the manner of biorwich crape, Imt 
thinner, softer, and liner, very jdiahle, .and without gloss. When 
this article, was introduced, about 1832, tlu*- m.alerial commanded 
high jtrices. The manufacturer has since settleel itself in York¬ 
shire, ebicslly in and near Bijulford. 

ClTAMBEllLAlM (Monastic). The duties of the monastic 
chamherlain, or cavicrariiut, weie well <le.(iiied. He, was assisted j 
in his office by a tailor, and two Imther-s, who .attended to the 
monks when they took their hath, lus ])rescri])cd by the st.atutes. 
He was ordered, in the, decrec.s of Laufraue, to find evcTything 
necessary for the clothes, bedding, w'abhing, and sh.aving of the 
brethren; glass for the re]).airs of the dormitory windows; shoeing 
for horses ; gown, garte]’.s, and spurs for those about to make, 
journeys ; (ivery year to have the dormitory swept, and fresh 
straw liiid for the beds. At Abijjgdon, .according to the manu¬ 
script in the Cottonian Collection, Claudius B. vi., he was to 
provide for ev('ry monk a ‘jiclliciuin, pihli, or pelisse, against 
the Feast of All Saints, and the .same (luantity of gowns ami 
hoods ; tw’o ^dlicia, Avith a goAvii and hood for the abbot, 
three time.s yearly, namely, .at hlasU-r, Chri.stm.a.s, ami the 
Nativity of the Virgin Mary, S«>})teinher 8. He ])rej)are,d baths 
for refreshing the bodies of the inonk.^', and hired a .ser\'ant to 
attend them, Ix'sides the usual ones. Bodies, stooLs, beds, .and 
other necessaries of the dormitory aa civ under hi.s care, and uom*. 
might change, their bed or bedding Avithoiit his leaA’c. He might 
e,ven sejirch the beds of those be sus]iccted. He attended fairs ; 
carefully preserved all store-s handed over to him ; Avith the, help 
of the almoner and porter, he, di.stjihuted the, Maundy money on 
Holy Thursday to the poor relations of the monks, the chirks, 
and the pilgrinns, giving thre,e])eneo to each of them. When a 
novice was admitted, the chamherlain took chai’ge of liis cloth¬ 
ing until he made his prol‘e.s8ion. He reidaced knives, combs, 
razors, towels^ and chalk as often ns avus neci ssary. Ills tailor 
Avas in daily employ, making socks ami half socks of white 
Avoollen cloth, sheets, and shirts of “sttainyne” or linsey-woolsey, 
as novices and monks Avere, not permitted t(j use linen, and 
mostly s,at in a shop outside of the iuncr shops of the cloister, 
that the secular servants might obtain aciccss to him if required, 
without invading the interior of the abbey. The chamberlain 
Avas ordertid also to keep Avatch upon his servants, that they 
should not peculate, or extort money from those whose clothes 


they made. He also had charge of the laundry people, shoemakers, 
and pelters or skin dressers. 

The flub-chamherlain was to perform the commands of his 
superior, being present at ma.ss with him, attending to the 
batliii, granting tne use of them in the absence of the cham¬ 
berlain, with consent of the prior, distributing new clothing, 
retaining and laying up old clothes to give to the poor from 
time to time, preparing beds for novices, and attending to the 
candles of the dormitory which Averc kcjit up all the night. 

The chamberhiiu in a cjithedral was often called the provost, 
and like the treasurer had charge of great(?r payments and 
ivccivcd rents, paying stipends and pittances, and keeping 
account of the funds in the common che.Rt. He Avas elected from 
the number of canons, and only held office for one year, during 
which time he took precedence of them. Minor duties fell to Ids 
lot according to the custom of the cathedral ; at St. Paul’s, for 
iiist.ance, ho found the necessaries for divine service, and gave 
notice to the prebendaries of chapter meetings ; at York, he 
miglii be a vicar, and acted asjmuctaior, pricking down the. names 
of absentees from the services. Tlie camerarius, from the im¬ 
portance of his ollice and the opportunity it alforded him of ren¬ 
dering hinisel f useful to his monastery and necessary to the comfort 
of all in it, frequently obtaintid promotion to tlie highest post. 
Thus, for instance : Hugh, chamberlain of St. Augustine’s, Can- 
terhury, was elected abbot, on the death of Alexander the abbot, 
in 1220 (Patent llolls, 22 Nov., 5th of Henry 111.):—liobert, 
ch.amherlain of Abingdon Abbey, was elected abbot on the death 
of Abbot Hugh, in 1221 (Pat. B., 29 July, Stli Henry III.) 
ill 1381 Walter Frnweester, the chamherlain, Avas chosen abbot 
of St. Peter’s, Gloucf.stt?r; — and the Avell-knoAvn Richard 
Whiting, the last abbot of Glastonbury Abbey, executed ou 
the Tor Hill uj)on a pretended charge, of treason, 15 ^ov. 1539. 
AA'.a.s promoted by Wolsey (aa'Iio h.ad been bishoj) of Bath and 
'Wells, .and thi'ndore knew Glastonbury and its inmates well) 
from the po.st of chamherlain to that of abbot, in 1621. 

GHAMBERS OF COMMERCE. [Comujakok, CxiAMinsits 
OP, E. i\ S. I 

(UlAMFER. A slight s]daying or bevelling in the angles of 
lmttres.ses, pillars, and ca})itals. In the Norman style of archi¬ 
tecture the arches were .at first scjuared, but later they were 
chamfered, and ultimately oin.ameut.e.d in various ways. 

CHAMPION, one who, as a substitute, undertakes an en¬ 
counter in single combat. In the trials by battle of the, middle, 
ages, a feeble or aged person, or a fe,male, was alloAved to be 
rc)(resented by a substitute, or champion, Avho avoAved his ac- 
ce])tauce of the c.ause, of (piarrel .and his readiness to fight to the, 
de.ath in ]m>of of its justice. Trial by buttle in ajipeals of I'olony 
and Avrits of right, though seldom resorted to, was only abolished 
ill 1818 ; hut the ]iractice of permitting a champion to take the 
dace of a princii)al physically incapable of combat seems to 
uive been long obsolete. [Duelling, E. 0. vol. iii. col. 688.] 
In the ages of chivalry the champion was a knight who an¬ 
nounced his Avillingness to light in the tournament in honour of 
a pjulicular lady, or on behalf of one Avho had sutfered Avrong. 
At the coronations of English sovereigns it has been custumaiy 
from the 14tli centuiy for the, hereditary champion of England, 
a knight mouuicd and armed caji-d-pie^ to ritle into the place of 
ceremony, throAV doAvn his g.anntlct, and express Ins readiness 
to meet in combat any one Avho should deny that the priniie 
about to he crowned Avas tlu* lawful king of England. Of late 
the idea of a suhstitutc, has been lost—at least,, in the familiar 
use of the wortl—and the title of champion has been ju’etty 
nearly con lined to those* Asdio are victors in acts of personal 
)roAve.ss, and avIio, within certain prescribed limits of time, &c., 
lold themselves ready to meet any opponent. Thus in the 
days of pugilistic encounters there Avas a recognised “ champion 
of the ring,” as there now is a “ chanii)ion Thames sculler,” a 
“ billiard cliainpipii,” ami the like. 

(BlAMPLEVE ENAMEL. [Enamels, E. C. vol. iii. col. 
872.] 

CHANCELLOR. There were two officers of this title in 
the English episcopal institutions ;—1. The Chancellor of the 
(3ioir Avjus a memuer of the chapter, ranking next below a 
precentor, and iiresidiiig over the readem of the lections, and 
the schools of the city and cathedral. Although the office does not 
appear in the French system of ecclcsiH8tic.al government earlier 
than the 13th century, it was probably instituted in England 
as early as the 11th century. In foreign chapters this member 
was styled Scholasticus, Scholarca, and Cahiscol —that is, Odbo da 
escoUif head of the school, magistral and theologal. His duties 
corresponded with those of the Chartophylax in the Greek 
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church, in that he was ea officio the librarian and secretary of 
the chapter, and sealed their correspondence; but his office did 
not in any way interfere with those of the armariuis or the pre¬ 
centor. Tile chancellor acted also in the capacity of theological 
lecturer and reader in canon law. The chancellor of a univeraity 
exercised similar duties, and in him the sole executive authority 
within the precinct is vested. 2. The Chancellor of the Diocese 
was judge of the bishop’s consistorial court, olficial and vicar- 
general of the diocesan, not occurring ciarlier than the time of 
Henry IL, and instituted as a sul)stitut(‘. acting for the bishop 
when absent in parliament or in court. He sliould be a grailuate 
and M.A. or B.C.L. 

The grand-cliancellor, one of the eight great officers of tlie 
military onler of St. John of Jerusalem, was instituted about 
A.D. 1300, when they were expelled from Palestine, and was of 
Castile. 

Lists, in chronological order, of the ej)i 3 copal chancell .rs of 
Englisli sees will be foiiud in Le Neve’s ‘I’asti Eccleaifo Angli- 
cana3,’ lately edited by Mr. (now Sir Thomas D.) Hardy. 

In the middle ages the king and queen had sej)ar<ate chancel¬ 
lors, some of whom ajqa'ar to have heiui ecclesiastics, :md occa¬ 
sionally promoted to vacant bishoprics; thus, for inslance., 
Maurice, iiisho]) of London, lOiSO—1107, and Koger, Bishop 
of Salisbury, 1107—1139, arc each called “cam-eilarius regis; ” 
whereas Ibiinulra, Bisliof) of Hereford, 1107—1115, is mentioned 
as '‘cancellarius regime.” 

CHANCEJjINO. In most European countries it has at some 
time been a ]»opular belief that if an uuhaptized child were, left 
unteiidiid in its cradle, it was liable to he cari ied oil’ by a fairy, 
pixey, troll, or some other of tlui “ uiubirgnuind i»eople.,’' who 
would leave in its place her own olfspi'ing. Thus Spenser— 

“A Fae.ry thro imwcotiufv reft 
'Hiere as thmi slepst in toitder ewadling' bond, 

And hor base Eltin Ijrood tlicro for thro left: 

Such, men do chauugcliiigii call, bo cluiungM by Faeries theft.” 

I'aonj Qticair, b. i,, c. x., 45. 

Sir Thomas Browne seems to have at least half believed in 
their existence. “Of all the delusions,” he says, “ wherewith 
the devil deceives mortality, there, is not any that piizzleth me 
more than the legerdemain of changelings.” (‘ lloligio Medici,’ 

§ 30.) The common notion of cliaiigelings varied slightly in its 
conditions, according as it heloiiged to tin; Sc-andinavian, Ger¬ 
man, Ereiich, Britisli, Irish, or Scotch fairy mythology ; hut iii 
all the changeling was a deformed ami seemingly idiotic hrat, 
which never grew in size, and was known by il.s inoessiint craving 
for food, its constant crying, and luise.hievous and tnrhiilenl 
habits. By differe.nt spells, it was ])ossible to compel the faiiy 
luotber to take it back and restore tin* real child. 

(Grimm, Deutsche. Alylhologic; Keightley^ Fairy Mytholoyy; 
Brand, Poimlar Antvjuilics, vol. ii.) 

CHANT, as a name for vocal ecclesiastical mnsic, vari(;siii its 
meaning. In one form the chant is pronoiima'd, rather Ilian 
sung, by the jniest. alone, without any base ; while, at the other 
extreme, the music assumes the ])ro])ortiuns of a hymn or 
anthem harnmnised in several ])arLs. The chant of tlie Kmiiau 
Catholic Church is treated under AN'iiriioi^y IE. C. vol. i. 
col. 381], and Plain Sonu [E. C. vol. vi. col. 539]. Dr. 
Burney stated that he could never clearly a-scertaiu wherein 
the Gregorian chant dilfered fi'om the Ambrosian, whieli pre¬ 
ceded it. The recent revival of medireval ecch;siology in 
England has led to the adoption of Gregorian chants in some 
Anglican churches. Tii 1849, to aid in this object, was pub¬ 
lished at Oxford ‘ Ilarinomsed Gregorian Toiie.s for tlu; Psalter, 
by W. B. H.;’ it com])rise.s niue GiTgoriaii chants or tones, 
truiisfomied from square notes to modern semibrevoa ami 
minims, printed on a staff of live lines, and harmonised for two 
voices. Other works, to fulfil a similar jnirpose, liave since ap¬ 
peared. The chants of the Protestant catliedrals arc short jdirases 
of melody, sung alternutely or auliphonally on the two sides of 
the choir, in four pai’t Jiarinony, accom})unied by the choir organ. 
Numerous collections of them are published, some for single and 
some for double choirs. 

CllAPBOOK, a small book ])rmted for hawkers, and sold by 
tbeiii in their wanderings from liouse to house, or in the more 
fre(|uented scenes of wakes, fairs, and markets. The words 
chepe and cheping, indeed, are old equivalents for a market, a 
place for the sole or the interchange of A^arious kinds of mer¬ 
chandise ; and they survive, in the names of towns or parts of 
^wns, as Chipping, Chipping Barnet, Chippenham, Cheapsido, 
East Cheap, &c,, in the same sense as the word market is found | 


in composition with Bosworth, Dereham, Deeping, or Rosen. 
The little books sold on the stalls of fairs ami market-places, 
mingled with the miscellanies of the chapman, or trade.r in small 
wares, thus becann; in time the chap or c/wop books of the 
people. It is probable that the institution of chajihooks dates 
from about the period of the Reformation, at which time the 
re^nt invention of printing had rendered the economical multi¬ 
plication of books Comparatively easy, wliilst still the limited 
l^ste for reading had to Lx; satisticxl from a very few centres of 
information. Booksellers Averc scarce ; and it became the habit 
of commercial Unders in toAvns to send out books along with the 
otlier commodities Avhich Averc siipjdied, on i>ack-hor8es or other- 
Aviso, to the country peojilo. Chaj)b()oka were the vthicles of 
religious, moral, ,‘iiid controversial teaching, as well as of such 
Avit and wi.sdoin, satire and sentiment, as the rustic intellect 
could iii(),st conveniently assimilate. Generally they were Avritten 
by ant hors of little culture for readers of less; yet they exliihited 
much shrewdness, and diss(;minated a eeitain knowledge of life 
and cliara(;ter which coiihl scarcely have been supplied in any 
other way. Even now, Avluui tlu; prodnc-tion of chapbooks has 
he.eu almost entirely sii]x;rseded by the jdentiful BUj)}ily of cheap 
n(‘AVS]Mi])ers, ami the wide, and rapid circulation oi periodical 
literature, the chapbooks of the ])ust are valuable as tliroAviiig 
light on the characteristics and social conditions of the life of 
slightly anterior generations, and as making it possible to trace 
the. ))rogre.ss from a lower to an apjireciably higher state of taste 
and civilization. The. subjects <»l cliii]>hook8 were as Avide as the 
supposed interest of their readers. They Avert*, conversant about 
ghosts, dreams, omens, late, and Kn]H;T.stitious generally ; about 
the deeds of heroes and the discomtiture of giants, and about the 
exploits of national, local, or individual ])ro\vess ; about the 
griefs and the bliss of loA'ers, and the comforts and discomforts— 
more, ]M*,rha}>8, of the latter—of married lib;; about tlu; sayings 
and doings of proft'Bseil humt)riBts, satirists, and jn’overb- 
uongers ; about the grotesque ])heii()meiuiof an unusual bizarre- 
rie or stupidity; thi‘ satirical exhibition of national, provincial, 
or parochial eccentricities and disabilities ; and the. absurdities 
and moral ohliquitie.s of dilferent trmhis and prol’es.sions. Lists 
of chap-book.s are piinted at the end of some of these books : 
thus at the end of .an edition of ,Iobn Bunyan’s ‘Come and 
Welcome to Jesus Ghrist,’ 12mo, 1782, is a list of four pages of 
“ (.lliapmen’s Looks.” 

GllAFLBT, a Av'veath or garland for the liead. Anciently a 
chaplet of llowers, usually roses, was always worn by a bride at 
her marriage. In Heraldry, a chaplet of ruses is occasioiialljy 
cm])h)yed i>oth a.s a charge and as a mark of cadency. In Arclu- 
tecture, ornaments or mouldings of beads, leaves, or (lowers cut 
in imitation (jf Avrcatlis are called cliapleta. 

CHARCOAL [E.C. vol. ii. col. 757], M. Kerl, ia bis * Metal¬ 
lurgy of Iron and ISteel,’ jdaces the reliitive, beating values of 
ditfereiit kinds (jf cliarc.oal in tlu; followijig r)r(l(;r:—Oak and 
beech inixtxi, oak, beech, Scntch. fir, birch, larch, pine. In 
the 11 ni-tz Charcoal Works a general estimate, is that charcoal 
will Aveigli from one-fourth to one-fiftli as much as the wood 
from Avhlch it is iiuide. !Mr. Alushet, from a careful series of 
e,x])orimeiit.s, arrived at a maximum of about 20 ]ier cent, for 
lignum vitae charcoal, and a minimum oi 10 })er cent, for Scotch 
pine ; the iiiterme.iliate positions, inri'.gular order, lieiiig occii])jed 
l>y charcoal ma<le from mahogany, c.lu‘.stiiiit, oak, Avaliiut, holly, 
beech, .sycamore, elm, Noruay }>ine, salhnA’, a.sli, an<l birch. Pig- 
iron made with charcoal as fuel is sujierior in (piality to that 
made Avith coke ; this is due. ])arLly to the temperature, of combus¬ 
tion, and jjartly to the nature. i)f the a.sh. In those continental 
countries where forests are ahumlant and coal scarc’.e, cliarcoal 
continues to be largely (luployeil in the smelting of iron; 
but in England the charc.oal blast-furnaces are few in num¬ 
ber, of small .size, and only used for making iron of special 
quality. The quality of charcoal de[x;nds greatly on the 
nioisturt; Avliich it may contain at .any given tinii*. The csti? 
mate above mentioned, by Mr. Mnsbet, ditlers in many narti- 
cuL'irs from one made by Messrs. Allen and PiqAys; ami tbi.s 
has been attributed to a dillerence in the degree to which 
nioisturo avus exiH;lled. So also in regard to the. charcoal when 
made ; it absorus moisture from the atmosphere largely and 
rapidly. Lignum vitm charcoal wiU increase 10 per cent, in 
Aveight, and oak charcoal os much as 16 jier cent., by one week’s 
exposure to the atmosphere in an (trdinary state of humidity. 
Hence, it is to the interest of pensoms wlio buy cluu’coalby weight 
that it should be ncAvly made. 

A peculiar kind of kiln is employed in France for making turf 
or peat charcoal. The turf is thrown into the top of a fir^ridc 
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cylinder, which is eun'ouiide<l hy heat and flame in a hollow 
jacket. The charcotal or coke (it may he called by either name) 
resulting from this dry distillation falls to the bottom, whence it 
is removed : the ijiflammahle gases are made to feed the fire, while 
the condensible vapours arc carried off to a separate chamber. 
The British Seaweed Company, in 1808, patented a kind of char¬ 
coal iniwle from th»‘. fine tangle of the Hebrides ; it is iutemled 
as a clieap substitute for animal charcoal for filtering watijr, deo¬ 
dorising sewage, clarifying molten glass in the furnaci*., remov¬ 
ing th(! c-olouriuj' matter from wines and spirits, and precipitat¬ 
ing and decolouring vegetable alkaloids. 

CHARGE, in Heraldry, any description of figiirt! borne in 
coat-annoiir. A shield, banner, or otlier objert is saiil to be 
charffed with the figure blazoned on it. fHKUAi.Duy, E. C. vol. 
iv. col. ()C8.1 

CHARGE, FREE AND DlSSTl^fULATED. When a 
L(!yden jar is charged in the ii.sual manner, the inner c«ial.ingis 
paid to have a -f" charge, and the outer a — charge. But the 
charge on the outside eaiinoi be delecled, becau.se its induction 
is towards the cliurge within the jar, and hence it is said to be 
diasimnlnled. Tlie -f charge, however, ucis inductively u])on 
external objects, a.s in the ease of tlir; knob of the jar, and is hence 
said to \w free.. But, as Faradiiy rciuarliB (‘ (’beiiiical Researches’ 
§ 1084), tile distinction is ini.sleiiding. “ Tlie cluirgi'. upon an 
insulated conductor in the ]ni<ldle of ilu; room is in the saiiie 
i-elation to tlie walls of that room .as the cli.argo upon the inner 
coating of a Leyden jar i.s to the outer coating of the same jar. 
The, one is not mote/m'or mow dianimuhiUul than the oilier; 
and when sometimes we make electricity ap[>ear where it was not 
evident before., as upon the outside of a cliurged jar, when, after 
insulating it, we touch the. inner coating, it is only because we 
divert iiion* or less of the inductive force from one direction into 
another ; for not the sligJitest change in in such circiiinstances 
ini]>ressed upon the character or action of the force.” 

GTIARlvARI, according to (he deliiiition of the French 
Academy, “the tumultuous noise of lVying-])an.s, saucejians, 
kettles, &c., accompanied by cries and sliout.s made at night 
before the houses of widows or old women of the lowest ela.ss 
Avlio remariy’,” or before the housi! of any ]iei*soii wh(» has ren¬ 
dered himself obno.\iou.s. Tt corresponds jireit.y clo.sely to the 
English “ rougli-niu.sic,” or “ marrow-boiHis and cleavi'rs,” and 
the Gm-iuan “ Katzenmusik.” 'Hie etynioh'gy of the word is 
uncertain; it ha.s been derived by some from the cry “Haro! 
luiro ! ” or in the South of France, “ llari ! liari !” used hy 
the crowd ; hy others frum ('iKdiJiarinin, a brass or copper 
vcjssel, such as was used for producing the discordant sounds, 
Tlie name lias become familiar from having been eboseii us the 
title of the famous Paiisiaii cariciiture journal, founded by 
Bhilljiou in 1882, and whicli attiiiiied such marked pojnilarity 
ami innueiiee hy the freedom ami jiersisteiice of its attacks on 
‘ St. Pliili])pc, Roi de.s Gaules,’ and the suppoi’ter.s of bis dy¬ 
nasty, aS: well as by its clcA'er ami treiiclunit soe.ial biirlesc|ues. 

CHARlVr, a magical word, or form of Avords, sup])osed to be of 
pOAver to ellect some <hssired jmrpose unattainable by ordinary 
iuid natural menus. |Amulkt, E. (\ vol. ii. col. 800 ; Auk.a.- 
CA.D.MinA, E. C. S. col. 4. ( But Avhile the jiriuiary notion of a 
cliarm seems to be a ciibalistic word or Avonls, a grt;at variety of 
objects have come to be regarded in the po])iilar superstitions of 
every country as jiotcnt for good or jireA'eiitivc ol evil, .such as 
the nailing of a liursc-shoe over a door lo kt*.ep out evil R])irils ; 
or “the rural charm against dodder, tetter, and strangling 
Aveeds,” im-ntioned hy Sir 'i’liouias BroAVue — the ]>laeiiig “a 
chalked tile at the. four corners, ami one in the middle, of their 
fields”—a (luinouncial arrangement AAdiieh, as he gravely (>b- 
serve.s, “ though ridiculous in the iideiilion, Avas ratimial in the 
contrivance, and a good way to dilfuse the magic through all 
])urts of th(! area.” (‘ Garden of Cyrus,’ cha]>. ii.) Brand (‘ Po]mlar 
Antiquities,’ v<d. ii.) gives numerous instuiice.s of rustic and other 
charms. 

CHARNEL-HOUSE, or UARNARY {Uxt carnarinm ; Fr. 
cJiarnier), a vault or eryiit under a church, used as a repository 
for humJin hones removed from their original hurial-places. 
Stow relates that Avhen the charnel-house of St. Paul, under a 
chapel on the north sale of St. Paul’s-i.hurchyard, Avas demo- 
li.lied ill 1549, the hones Avhich lay in the vault, “by report of 
him who paid for the. carri^ai, amounted to more than 1000 
curtlouds.’’ The cryjits of Ripon and other cathedrals have been 
i;onveTLc(l into charnel-hpuses ; chariiel-houses Averc constructed 
at Winchester and Worcester cathedrals; and niany ehui-ch crypts 
are still devoted to the puipose, as Hythe, Kent; Christchurch, 
Hampsliirc; and Rothwcll, Northamptonshire, w’here there is 


an extraordinary quantity of bones, the popular belief being that 
they are the bone.s of those killed at Naseby fight, 

CHARON, the name of one of the gods of the Hades or Hell, 
son of Erebus and Nox, who conducted the souls of the dead in 
his boat by rowing or jamting them over the rivers Stjrx and 
Acheron. His fare was an oholos, which had to be paid him, and 
those who Avere unhuried and had not received the rites of funeral 
could not cross. The myth of Charon is later than the Homeric 
period, and Imd several additions made to it, such os, that no one 
could i)a.ss Avho did not shoAv him a golden bow which he liad 
rewnved from the Sibyl, and that Charon was imprisoned for a 
year because he had ferried over Hercules, who liad not shoAvn 
him this pas.sport, evidently a later edition of the myth. Cliaron 
i.s rarely represented in Avorks ol' ancient art, as even sarcophagi 
Avere seldom udormal Avith the gloomy subjects of Hades. The 
Etruscans modified the type of Charon, called hy them Oliaru or 
Vharun. He Avas represented as a fierce, bearded man, holding a 
fijmiid.ible mallet, with Avhicli he knocked down the souls of the 
dydng into the Etruscan Hadiis, and appeared to personify Death 
or lleriue-s. Sometimes he Avas Avinged or rode on horseback, 
lie AA'iLs clad in a short tunic, and often appears in scenes de¬ 
rived from tJie Greek mytholi)gy, us in tlie cists, sepulchres, and 
p.aintings of that ])eople. Charon was also often sciilptiired hy 
them at the. porches of tombs Avitli tlie words Cliaru or (Jharun. 
Ill Greek and Roman art he is an old man with shaggy and 
di.shevi'lled be,ard, short garments, and holding u pole or 
oar. The myth is siqiposecl to have been derived from Jt^gypt, 
and Charon to have been a form of the god liar, as Har-cinkh, 
the “ living llorus,” Avho steers the boat of the Sun in the lower 
regions ; but this derivation i.s very doubtful. 

(I.)iodoriis, Jjihlintli. i.; \ irgil, A'Indd, vi. 298 ; Midi or, Hand- 
//ar/t, s. (>02—8; Gerhard, (irkchuche. Mythnlogie, 421—578, ii. 
2.50 ; Ambrusch, de Charonlc EtruscOy 4to, Wratisl. 1887.) 

CHARRING, a ]>re-.s(‘rvutive proee.ss applied to the surface 
of Avood, AA'hen I'xjio.scal to the action of air and moisture. 
Stake.s and jiiles art* generally trl^ated in ibis way before, being 
driven into tin- groiuid ; .and casks are thus prepared for hold¬ 
ing Avater. Originally, this ch.arring Avas elfecteil by fire, which 
droA-e off the Avater frum the AVood ; hut, lately, tlie strongest oil 
of vilriol lias been brought, into use for casks. It acts by suck¬ 
ing out the moisture of the wfiod to a certain dejith, aiiil 
leaving a surface of charcoal; and .as it penetrates iiiln holes 
and Ihsures which fire would not reach, it i.s i'ounci ju’eferahle, 
('..specially in tlic' case of old and musty casks and vats. One 
incidental advantage, of the, ]»rocesH of charring a.s ajiplied to 
water-cask.s, is lo retain the jiurity of the av a ter. This it {loe.s 
in part by presenting a surface not subject, to decay, and in 
part through the jirojierly Avliie.h chare.oal ])0Rse.s.seH of absorb¬ 
ing salts and ga.'^es in solution. 'I'lu', toast n.sed in making 
toast-water has the same property. The cnist of bread aiitl 
pastry, and the outside of roast or baked meat, are examples 
of ebaiTing by lieat. 

CllARTEil. 'I'liis Avord, Avliicb has the same derivation a.s 
character, is used to signify all kinds of documents relating to 
Ibo transfer of land in the middle ages. Altiioiigh its real 
me.aning i.s a .sheet of Avriting, the use, of the term ha.s for long 
been restricted to those. Avriliiigs only Avhich possess a territorial 
interest The vaiious collections Ayhich exist ufl’ord a remarkable 
and inten'.stng insight into the manners and customs of the ages 
ill Avhicli they Avere originally drawn np, and the, historical and 
genealogical evidence, limy present to us i.s often A^ainly sought 
after from any other source. In the earliest specimens, before 
the, ]»rac.tice of entering the date Ava.s begun, it is neces.sary to 
com]»nto the date from the knoAvn i)erio(ls of tlie of}ici.al.s and 
dignitaries they meutiuu, hut toAiaards the middle of the thir¬ 
teenth century chartcr.s relating to England were almost always 
dated, cither hy tin' year ol' the king’s reign or hy that of the 
Uhristian (sra, and Ave arc thus enabled to assign correct dates to 
many iinjiortant historical personages Avho.se exact time would 
otlierAvisc be a matter of speculation. In the ejudy days of the 
rfaxoii kings, charters Ave.re, i'ramed in an excessively simple and 
regular manner ; the Norman kings introduced a yet briefer 
style, under them a feAV lines tff Avriting Avas sullicitmt lo transfer 
a Avhole. county; gradually Ihav forms of a complicated nature 
AAmre introduced, of Avhich the principal phases were the line and 
recovery, lease and release, anil bargain and sah;, until at length 
we come doAvn lo the ponderous mosses of vellum required by 
move modem practice fur conveyance of landed estates. Several 
of the medisoval charters contain contemporary portraits of 
kings, illumiiiatctl capital letters and ornamental borders, valu¬ 
able and artistic seals, in some cases appended by flat tapes or 
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round piped cord and bobbin, diapered with intricate pattenis 
or figures of animals and birds in two colours, thus presenting 
almost the only relic of such perishable textures, us well as 
notices of the utmost importance to the genealogist, juitic^uarian, 
and historian of monastic, national, or personal aft’airs. In the 
early days of Saxon rule the charter, or simple grant of land, 
was drawn up in a particular manner seldom departed from, and 
it is to this class of literature, if it may be so lonned, that we 
must look for almost all our information Tespc'ctiiig the Saxon 
law of real property, the descent and liabilities of lands, the 
nature of tenure and service, the king’s autliority, the power of 
the nobility, and the church’s influence. These documents throw 
as much light uptm minute details of English history as they do 
upon the I'oimdution and gradual ]irogress of our law, furiiishirig 
the best means of testing the usseitions of indiviihial writers, and 
stjmding in the same relation to ih(i ancient history of our island 
as letters, state papers, and political treatises do to the modem 
history. 

As the charters are, with the wills, the only private 
documents of th(i Saxon age, it will at onc(‘. become manifest 
liow great an importance they possess ; hence it is above, all 
other points necessary that Ave, should he assured of their 
authenticity, doubts u])oil this ])oint having deterred many 
AVriters IVoin taking advantage of these, i'(',e,ords as the surest and 
most A'aluable basis of tlnur deductions. The moi't important 
and indeed only i)ublic documents are tlu', reeoids of t^onne.ils, a 
few poems, and the Saxon Chronieh!, Avhie,h, Avilh the few 
treatises e,oin]iosed in, or translated int»), the language, comprise 
tlie entire literature of tlu* language. The Anglo-Saxons Avon* 
uiidouhledly the most civili/cnl iKU'lion of the. Teutons avIu* 
erected iq^on the ruins of llonuiii cultivation, expiating its 
Yoluntory e-hoice of foreign (’.liiiieK, new and vigorou.s institu¬ 
tions of polity Avliich exist, in a sliane litth* reinoA'ed from their 
original one, to the jnvsent day. ’liieie is little doubt but that 
at a peri(jd Avhen Itomun cupidity u'as tirst attracted by the 
northern tribes of Europe, the Teutons alri*ady jro.s-sessed, more 
or less fully developed, th(‘, lirst prineijiles «)f that system of 
polity Avhicii has at length found its coriijiletion in our national 
institutions. The dilleJence between the two systems Avasbrielly 
this : the typical ]»rinci]>le of Ituiiie Avas llu^ U(/ir o)* pro}»erty in 
land of the individual citizen ; of the Teutons the land held in 
common (or Cruu of the ( lennaiis): Homan Iuav loukc<l only to 
the indivitlual, while lluj Teutonic laAv took Kiijunicn* inte.rest in 
the family bond. Hence (liesar and Tacitus go so far as to 
declare that the (lormans alloAVed of no individual possession, a 
fact which many statement s of these authors themselves contra¬ 
dict. Both the ])riuce, and the coinitcs avIio attached theni.selves 
to him who derived tlesceiit from Woden, undoubtedly possessed 
laiuls shared from the territory they together subdued, and tlni 
very fact of pos,session necessarily indicates the means and forms 
of transfer and the gradual codilieation of the system upon Avhicli 
such proceedings wen*, based. Hoav transfer of land was per¬ 
formed ju’eviouK to the arrival of Augustim^, a.d. 0U7, Ave have 
no certain kiioAvledge, although it is jirohable that the stipulalio 
or giving and taking a straw, and traditio cespitifi, where the 
grantor handed a tuft of grass to the grantee, of the kVauks (not 
without its more ancient type in the, Homan laAv), had corre¬ 
sponding symbols in our land, and Avere ]}«;rpetuai(‘-d by tenancy 
by the verge, and a multitude of otlier mt thods, Avhereby in later 
limes livery of seizin might he given, Avhich uudonl)te.dIy deriA'e 
their origin in the ancient but uinvi’itten forms of Teutonic hiAV. 
Augii3tine’.s advent, however, brought Avitli it the. arts of Avritiiig, 
preparing annals, computing from an unvarying era, and other 
iniproveinents upon the existing system, and from hi.s time 
onwards the Eomaii and ecclesiastical i’orin.s wine; adopted in 
cases affecting transfer of lands, a course whic.h warn all the more 
necessary to adopt, as extreme importance Avas attaclual to the 
destruction of all remnants of paganism to which symbolic 
transfer Avas undoubtedly to be referred. ’Fhe documentary dis¬ 
position of the Latins prevailed throughout Euro])e, attended 
with local modifications, and the study of Hoiiuui Iuav found in 
England two specially remarkable proficients, St. Altlhelm of 
Malmesbury, and St. Wilfritli of xork, the latter of whom 
probably owed some of his misfortunes to tlie advanced state of 
liis knoAvledge. The Church, wherever its abiding ])lace might 
be, continued to live in the liomaii law, that is, the Roman 
system of rights, privileges, and duties, and as the body ecclesi¬ 
astic flourished, so did the liomau system extend its influence. 
As for the clergy, their nationality was merged in their jiriustly 
character, widen made them members of " a new nation” ana 
coflinopolitans j hence they wci-e iiiteicsted in retaining as much 


as they could of the laAv forms most favourable to their body. 
The collection of Marculfus professed to embody these for the 
Merovingian Franks; the formularies of Cassiodorus did tlie 
smne for the Italitin Ostrogoths; the Liber Diurnus supplied 
similar formula) for ecclesiRstical documents pui^ed of national 
peculiarities; and a similar code might be compiled from the 
Anglo-Saxon charters, so regular and constant a formulation do 
they inherit. A genuine charter consists of nil or most of the 
following clauses ;— 

I. The Invocation, or short ejaculation to the Holy Trinity, 
or one of the Members of the same, usually forms the opening 
sentencti of the document. These short invocations are very 
varied in form, and do not offer any tangible jioints on which 
to l(»uiid the autluiiiticity of a charter, but their omission renders 
nearly ]>ositive evidence, either of forgery or mutilation. 

II. The Proem. This, the second member of the Saxon 
charter, is a general observation somewhat similar to the movent 
clause of the Norman deed. It usually enunciates the virtue of 
cliarity, the in.sigmilicance of Avorldly compared with heavenly 
riches, the transitory nature of human life and necessity of 
formal contracts, and other similar propositions generally founded 
upon ecclesiastical canons, or texts of sc.ripture. Before the tenth 
c.(‘ntury the ])roem or jireamhle is comparatively .simj)le ; about 
that time Byzantine inllnence began to bi; felt, and later on 
simplicity is exchanged Ibj* the absurdest pciiantry. TJie. evnc.t 
«)rigin of this formula is of eoiir.sc a mallei' of eonjeeture, but it 
may be that the universally received notion of the coming of tln; 
last day on the, comph.'tion of the tenth century or millennium 
had some intluenee n]>on it. Thu Anglo-Saxon kings did not 
adhere to one, form of proi-ni, the style of which depended solely 
upon tlie fancy of the scribi*, Avliereas the Merovingian and Uar- 
lovingiaii dyna.sHe,s retained in each individual king’s case a 
piu’ticiilar formula, and both Franks and Italians hud a class of 
ofliciabs Avho rarely varied the, Avonls of their instruments. The 
proem, expressing in general t<*rms the reason of tlie grant, Avas 
sometimes uccoinjuinie.d Avilh a subordinated movent (dause, and 
ill all cases Avas followed by tliu word ihvrcfure in some Latin 
sliape, such as ergo, Idco, idrirco, quainohrrm, &c., introfluciiig 

III. Tlie (irant: Avliich is the iin]>ortant part of every charter, 
and involves the (Jrantor and (.Irantee ; tlie Estate conve.yed, 
generally an unrestricfcil/cc, luit sometimes entailed, ~ grant for 
life, remainder, am* reversion is uccusioiially found, though such 
had been Jbrbiddi-n by an early (louiicil, and towards the end of 

' the lentil century Oswald, Bihhop of \Vorce.ater,*ma(le a point of 
I granting for three lives, free and unrestricteil eiijoynieiit of nil 
natural advantages in the land granted (the Noniiaii right of 
fidling and carrying away timhei* demonstruti's at hoAv early a 
2 )uriod the king.s, inheritors of the power of the liealheii juiesls 
I over AV'oods and waters, possessed a valid i) 0 wcr oviu* the lands 
bordering ujjoii the, /Van}; immunities from local hurdens ; luid 
coulirmution of local privileges not recorded before tin; eleventh 
century as inherent in, and iiisejjarahle from the laiul itself, such 
as the right of seizing property (jf fugitives, treasure trove, taking 
toll, holding huiulred courts, and tlu: like ; mililaiy service, ami 
reparation of bridges and fortilications luiver remitted; rent 
generally ru.serveil in money or kind, sometimes looked upon as 
a BtijAulation for payment of the i)Urehase money by yearly in¬ 
stalments ; boundaries expressed for the most ])art, tuid oJleii 
added in Anglo-Saxon at the end of a charter druAvn iij) in Latin, 
as though the accurate definition of the limits of the grant hud 
been dejiuled to local authoi ities. The study of tlie words used 
ill the de.scriiitioiiH of boundaries is extremely valuable to the 
stiulent of topographical noiiieiiclalnn*, and illustrates in a 
remarkable manner the influence of Woden, under Avliose jirotec- 
tion they were plae.ed. 

IV. The Sanction : or guis clause, as it usually commences 
thus, and tlireatens excommunication and oternul jumishiiieiit 
upon Ihoae Avho contravene the intentions of the grantor without 
giving rejiaratioii. This chiu.se, finds a parallel in the jieem, or 
sanctioning power in the old Konum Iuav of tlietimeof Aiigustna. 
Ab tlie State ndieil upon confiscation, so the. Church, cAsui in the 
fourth century, brought into operation its oavii peculiar terrors, 
which indeed rose to so savage, a ^loint in the; time of Oi-egory 
the Great (a.d. fiflO—604) that the clergy themselves I’einon- 
strated against the fearful anathemas cniidoyed against prospec¬ 
tive transgressors. 

V. The Date. It is hai’dly to he doubled tliat some imperfect 
means of ivckoning the lapse of time existed before the arrival 
of the Augustinian missionaries in England, yet it is impossible 
to Bay in wliiit form those early methods obtained. The tech¬ 
nicalities of the Roman character, calendar, and era found apt 
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scholars among the natives, who quickly rose to the highest 
rank in the newly imported church, while the destraction of 
^an records, of whatever nature they might be, whether 
divinations, auguries, or nietrical annals, alike distasteful to the 
missionaries, was at all times eagerly carried on. An instance 
is related of Eadmer, Abbot of St. Alban's, who, iu the course 
of his researche-s among the ruins of Venilara, discovered the 
foundations of an ancient palace; in a hollow in one of the walls 
anumherof hooks and rolls were concealed, together with a hook 
wliich had been singularly yn-eserved from the ravages of time. 
It was written in letters of gold, hound in oaken boards, and 
fastened with silken strings, hut the language wa.s unknown. 
At length, an aged priest, by nam(j Uiiwoua, discovered it to he 
written in the tongue whicli was in use among tlu! ancient 
inhabitants of Verulain, and to be a History of the Life and 
Passion of St. Alban. The other works which were di.scovero<l 
were in Latin, and related to tlie heathen worsliij) of tlu; luicient 
inhabitants of the city, and were consigned in consequence to tlu* 
flames. Augustine must be looked iqwn as the turning jioiiit be¬ 
tween the certain and the uncertain eh'meiit in onr history ; the 
era of the Incainalion, and peiiiji])s also the Ch’cle of the liidic- 
tions, wen; introduced by him, rathe.r than by Bede, as some assert, 
though by no means ])revulent even in the time of Edward the 
Confessor. The ConcAirnaits, Lunars, Lpiu’-ts, and otlu;r dates, 
are sometimes iiiinjcluced into Saxon charters in accordance 
with the usual diplomatic rule. Anachronism in dates, after 
making due allowance for all tlu; varying and often iini(iue. 
methods of calculation allecled by iudividuul anmiliBts, is the. 
surest teat of forgery in a charter; especial lutitiuh; should be 
allowed in the cases of a[)ogiaphs, or c.ojiies of original docu¬ 
ments, whose imperfections and indistinetnesses have become 
thereby p(;rpetuate,(l iuid <jccu,«ionuily enhanced by tin; clerical 
errors of the transcriber. Several cases are well known wliic.h 
must be referred to this fact (cf. K<;mlile’s * Codex Dijilum.’ No. 
138, and Malmesbury’s ‘Gesta rnntil? p. 410, iu one of which 
in8taiice.a au L, in the other an X has been omitted in the date). 

VI. The Subscription or Attestation, which, though not re¬ 
quired by the Homan law, obtains in almost all ecclesiastical 
instruments. Other European nations, who.se civili.sation caiiic 
direct fi-om Rome, supp(irte<.l a j)rofesHi(inal chi^^s of notnrii, or 
tahelliones, who fumislie.d and attested their charters, but the 
uncertain nature of Augustine’s iiiiHsion probably ])revcnted his 
introduction of suc-h a class into England, an<l comyielled the 
clergy to act as Scrila's to tluiinselves and their king ; hence we 
lind throughout the Saxon yieriod the highest dignitaries ]»er- 
forniing the. functions of dictator, scriVx', and witness. A c.harter 
in tlie British MuH(;um, and another in the, library of Oau- 
terbury (.'atliedral, [)rofes.se8 to be written by Diinstan while, 
Abl)ot of Glastonbury, “with the, joints of liis own fingens,” and 
many a nionastory owed its chart(U's of privileges, as well as its 
library, to the jjen of its abbot. Tlie idea of writing a coimtcr- 
jiart or duplicate of the grant does not seem to liavo Buggi'sknl 
itself to the mind of the scribe, and consequeni ly we, lind the 
atteatation of ])oth grantor and grantee in ju.\tapo.silion at tjie 
foot of the grant. Tlie, witnesse.s to chartei-s of the, Saxon period 
vary with the time and jirovinee. The early instmment.sginnle,d 
by petty Hovereigiis* bear the Bubscriptioiuj of but one or two 
bishops, but in later times, and with more important records, .as 
'synodal decrees, acts of yearly councils, and the like, especially, 
a long array of names was iiiBiwied, comprising lay and church 
lords, nobles, and bishops, niijiistri and milila, or as the wliole 
body r>f witnesses were sometinie,.? called, “priacipw et sejuitorcs, 
jmhccs etfatritii” The handwriting of tin; original charters in¬ 
dicates that no witn(;as ever subscribed with Ids own hand ; lie 
may have made the simple cross mark whicli jirecedcs the men¬ 
tion of his name and asHent in the lirst person, but in most <‘ases 
he contented himself with touching the cross so made by tlie 
scribe, or otberwise. indicating iuH consent by a verbal form. 
■Whether the mark of the cross was iu imitation of that used in 
the earliest Italian documents, or a remaining symbol of Saxon 
paganism, repreBenting the c.rucifonu hammer of Tlidr, is dilUc.ult 
to decide. The subscriiitions form the most inqiortant part of the 
deed, and by their aid we may not (»nly judge of tin; geiminene.ss 
of the deed itself, but constnic.tcomjilete fiusti of dynasties, eccle¬ 
siastical, monastic, and lay dignities, and frequently dt;cide points 
in history and genealogy whicli could not be solved without such 
aid. 

The words employed to denote the cross itseK are very numer¬ 
ous, twenty or more forms being found ; the moBt interesting is 
gigillumy the diminutive fonn of sianum, which is also UB(;d. From 
the occurrence of this word in the Saxon charters, many, consi¬ 


dering sigillum in its derived meaning of seal, havo concluded 
that such charters are forged because Saxon grantors never used 
a seal, forgetting that the original signification, and that which is 
intended in these documents, is a mark or sign made upon any¬ 
thing. The word was retained, it is true, in the Norman times 
when the seal was introduced, and perhaps then had more 
direct rt;ference to the cross -|- commencing the legend, which 

was the invariable formula, “Sigilhm -The few seals prior 

to the Conquest which indicate the grantor in the nominative 
case, retain the -f, but of course omit the word sigillv/m. 

The principal r(;pc‘rtoric ;3 of the Saxon chartei’s^ and cliartu- 
laricH are the British Mus(;um, the vailous libraries in Cambridge 
and Oxford, Laiiilictli Palace, Record Office, Christdiurch Cathe¬ 
dral Canterbury, and other places; and the apo^phs in Wilkin's 
‘Concilia,’ Wharton’s ‘Anglia Sacra,’ Twysaen’s ‘Evidentiro 
Eccl. Cantuar., 'I’cxtus KolTenBis,’ Beda’s ‘ Historia Eoclesiostica,’ 
Dugdalc’s ‘ Alonasticon,’ and several other literary productions. 

Charters of tlie Norman kings of England, though by no 
means so numerous or bo aiillieiitic as might be supi>osed, indi¬ 
cate; a great diversity of style, many being excessively diffuse and 
incoberent, while othora are almost laconic. Theii’ peculiarities 
are too manifold to be discussed within the limits of these 
columns, Imt the inquirer may be directed to the following 
works, a.s well for iiifunnation upon the Norman as imoii the 
Saxon di])]ornati(; art. The art of conveyancing in England, 
ju-operly .so called, dates its origin from tin; em of the PJan- 

(.1. M. Kembl<‘, (Uuhx- DijilomaticAis yEvi Fiaxovici, London, 
1831) —IMS, (5 vol.<,; AVailly, Eteiiinis dc Paris, fol. 

1835 ; Maliillon, 1)>i r<; Dijdoiinitim; Nourrait TniiU' da. Diploma- 
tufuc; IjArldt: Vfriftir ks Dalrs; H. T. Hainpson, Mcdii .En 
Kakmiariiim, Loud. 1817, 2 vuls.) 

CHARTULARY, a book in whicli tlu* charters or docu¬ 
ments relating to the property and piivilege.s of a monastery 
were entered iroiii time to time for jireservation ami reference. 
The British Mu.seum eunluins a very large collection of these, 
volumes, nio.slly in tlu; llaileian, Cottonian, and Royal Lilmi- 
rie.s; many, how’cver, must have lieeu «le.stroyed at the time of 
the ilisRolution. A few remain at the Pulilic Record Otiice, 
originally in the KiMiiembraiicer’s Ollice, and in the hands of 
])rivat(; colhictors. ’J’lu! Library of A(lvocat(;.s, in Edinburgh, 
possesses a tine colh'ctioii of chartulariea of the Scottiwli 
m<)nnsteri(!.s, supplementi'd by a series of traiiHcrijils iu the 
Mucfarlan Library, most of which have been printed by tlie 
various literary chilis of that country. The general plan of 
these books wAis to form a e.hronologieal series of deeils copied 
from original archives in the muniment room of the monastery, 
and from such jmblic acts as were sunt expressly to the abbot or 
prior for that purpose. Many of these collectioiiH contain in 
adilition to grants of land, rent-rolls, surveys, boundaries, 
teiTiens, acc-ounts, pjqial bulls of privileges or advice, kucIi 
extra nialti*r as transcrijits of statuti's, hnvs, parliamentary 
proce.c'dings, and detaclu'.d portions of national history. Thesi; 
cliartularics apjiear lo liave hiien made from time to time, and 
not consecutively ; at, least, in the niiijority of them great 
divi-rsity of haiulwriting, not aKvays of the best descrijitioii, 
may bu obsi'Tvcd-- a hud, which points to the jirobability that the 
junior iiiember.s of the community were enqdoyed upon their 
production, wdiilc the older and more experienced brethren 
prepared the liner wmrk of siwviee-books and classical or 
mediaeval texts. As the originals, and, in cases of conveyances, 
the counterparts, remained in the abbey, an error in the tran¬ 
scription mattered but little, as it i’,onhl bo easily corrected by 
reference to the deed itself; W'hereas the service-books and treatises 
needed tlie greatest care in tlunr execution, as they were circiiluted 
through the country, lieing chiefly projiarod in the richer and 
larger, for the use of the poorer and smaller, house of the same 
order ; and an error in those cases might li;ad to a perversion of 
scriptural signiticutiou, or critical deduction not so readily recti¬ 
fied. Some of the. larger monasteries, such as Abingdon, 
Malmesbury, Bury St. Ednmiul’s, Evesham, and Westminster, 
caused their charters to be coined into more than one chartulary; 
and it is very jirobalde that tlii.s Ava-s done to provide against 
loss, by fire ami robbery, of the original charters themselves ; 
these collections do indeed in many cases contain copies of 
Anglo-Saxon, Latin, and French documents, wdiose value is 
greatly enhanced by the fact that the originalB are no longer 
extant, or at least unavailable. Unfortunately, in a number of 
instances where v/e arc able lo collate the originals with the 
chartulary, wo arc at once struck with the numerous inaccu¬ 
racies which the ignorance or cardesBuess of the scribe has over- 
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looked. A lai^e number of Saxon charters alone exist in the 
chaTtularies, preserved by monasteries os evidence of property) 
rank, precedence, and authority. The monotony and idleness 
of cloister life was often beguiled by copying such compilations, 
which recommended themselves chiefly by the fact that originals 
might be mislaid, worn out, or purposeljr destre^ed, while it 
was easier to use a digested copy of land titles. From time to 
time these registers or chartularies were recopied, and for the 
most part recast into tho fonn of speech current at the later 
periocf, thus offering to the philologist data upon which inquiries 
into tile progress and changes of binguage can be most securely 
founded. Considering the persistent ileslruction of such books 
and deeds in the time of the dissolution, it is marvellous that so 
fair a collection of them has escajied the ravages of violent 
refomi. 

CHASUBLE. Isidore of Seville says that the casahi was so 
termed from its covering the whole body like “a little house.” 
Crnnmer says this garment signified “the purple mantle that 
Pilate’s soldiers jmt upon Christ alter that they had Kcoiirgeil 
him ; ns touching the minister, it signities chuiity, a virtue 
excellent above all other.” The chasuble was originally worn 
both hy laity and clei’gy, hut in the Fourth Council of Toledo, 
A.n. fjHl, reckoned a sacred habit, and Iromlieing used ea])ecially 
lit the time of celebrating the (^mmimion, was termed the vesi- 
1111 ) 1 1, in distinction to all otliers. The. original shape was oval, 
witli a central aperture fur the head, but varied con.sidenibly 
in ililfereiit places and at dilferent times ; that used hy the 
Creeks was circular. The Western (Jhurch preferred pointed 
ends h(dbro and hfdiind, and either reaching to the ankle, or 
short, with rounded extremities. In England the form of a 
reversed aiul pointed arch seems to have been ino.stly adopted. 
From a very early date tin- chasiihlo was onuimenlcd Avith 
sjicred designs, flowers, symbolical figures, and birds, and ihia 
Avas permitted hy the Council of Nicica, a.d. *787. William of 
klaliiu'shury has left an interesting description of the chasuble 
belonging to St. Aldhelm (a.d. 7(»f)), jireserved at his OAvn time 
in the ubhey of Malrncshurv, IxM'anso il. had been luiraculoasly 
suspended in the air by a suiils'am. This Avas very large, and 
of a scarlet colour (aiccirmix), omamented with figures of ])cu> j 
cocks in black diaper. The processional clm.suble in France had 
a hood. Ocousioually a border oi' gold Avas acAvn ujion this gar¬ 
ment, Avhich Avas then termcil an i(uricl<(ve. The casvla2)iilliii(a 
had tlie pall sinvii up(ju it. yeverul cliasuhles of ancient date 
are preserved in the churches : for example, one of the 5th 
century, at Baveiina ; that of St. Boniface, 8th century, at 
IVrayence ; St, Stephen’s chasuble, made by (Jrisella, Queen of 
Hungary, in .a.d. 1031, at Buda : tlii.s is of a green colour, and 
Avorn by the new sovereign at his coronation ; tAvo at Madeh-y, of 
the 14th century, pri)bably from Weiilock; one at Talacre, said 
to have been brought from BasingAverk ; one of given and gold, 
al. Salisbury, made in the IGth century. These ve.stments are 
of considerable interest a.s specimens illustrating the meduoA’ul 
state of the Aveaver’s art, of Avhich, from the perishable nature of 
the materials employed, there is but a limited number now in 
existence. 

CHECKY, or ClIEQUEE, in Heraldry. When u shield is 
covered Avith small srpiarcs of alternating colours or lincture.s, it 
is said to be cheeky. The rule is, that if there is only one voav 
of such squares, it is called componey; when there aro tvro toavs, 
counter-componey y more than two, cheeky. [Hisualdry, £. CJ. 
vol. iv. col. 005.] 

CHEESE DAIRIES and CHEESE FACTORIES [Dairy 
Practice, E. C. S.l. 

CHEESE TRADE. The quantity and A^alue of foreign 
cheese imported into the United Kingdom in alternate years, 
from 1861 to 1869, were as folloiA^s :— 


chronic rheumatism, consisting of a combination of gum gmia- 
cum, rjmharh, cream of tartar, fiowerc of sulphur, and nutmegs, 
made into an electuary with honey. Tho mixture contains 1, 2, 
8, and 16 parts of the ingredients in the order in which they are 
named, two nutmegs and lbs. of honey. 

CHEMICAL ACTION OF LIGHT. This wide subject re¬ 
quires to be studied under various heads, such as Photography, 
Actinism, Light, &c., under which we must refer in this Sup¬ 
plement, as well as in the E. C. Professor Tyndall has described 
some beautiful chemical reactions j)roduced by light; and as we 
have seen under f -ampiior, Action op Light on a largo 
iiumlKT of jdienomeiui hitherlo attributed to light are Aue to the 
cooling inllueiice of radiation. 

CITEMKJAL MANUFACTU RES. This branch of industry 
has grown into one of great im})ortance. It is hardly possible to 
cah-ulate the lull efleet of the removal of the excise duties which 
used to be imposiMl on salt, glass, and soap. Manufacturers are 
now allowed to select their materials and arrange their processes 
Avitlioiit the harassing interierence of the excise oflicer; and this 
ha.H led, in the glass manufacture e.specially, to a vast extension 
in the prodm e and a great rtidiu tiou in price ; Avhile our ample 
stoiv of salt, bronglit lively into the market at a very low jA'ice, 
nuiv be said to have almost created the manufactures of soda, 
muriatic acid, and hleaching-powder. South Lancashire and 
North Cliesliire, and the district between the Tyne and the Tees, 
are the great seat.s of the chemical immufacture in England, Avith 
Birmingham and other toAvua as subordinate localities; Avliilo 
Glasgow is the head-quarti'is of the Scotch trade. When the 
British Association for the Advancement of Science was about to 
hold its meeting at NeAvcastle-on-Tyne in 1863, Dr. Richardson, 
Mr. Stevenson, and Mr, Clapham undertook an inquiry into the 
extent ol‘ the cliemicul manufacturing trade of the Tyne, Wear, 
and Tee.'< ilistrict; and they puhlished the result, first in a paper 
read before the Association, and then in a volume. The suljihiir, 
salt, nitrate of soila, chalk, coal, manganese, and limestone con¬ 
sumed hy the c.liemieal mauiifactiirer.s as raw materials were 
istinuitcd at 660,000 tons annually, value 350,000/. The 
iuished products amounted to 171,965 tons, of tlie value of 
1,316,040/. In 1867 Dr. Richardson and Mr. Watts obtained 
a more j)arrirular e.stimute, for insertion in the new edition of 
their valuable ‘Chemical Technology.’ It related to the chief 
chemical prculucis numufactiired iii the Avhole of the United 
Kingdom 


Salt.1,570,972 tons 

Soda and soda products „ 

Potash and potash ]»roducts 

Iodine. 88,500 Ib.s. 

Soap.200,000 Urns 

Crease, locomotive . 6358 

„ cart . . . 6300 

„ mining . . 6819 

Bichromate of ]K/tash 5000 

Borax aiidhoracic acid 
Chlorate of potash . 400 

Soluble idiosphates . 300,000 

CunjioAvder, mining } 

„ Avar [ 

Prussiate of potash 
Tartaric aci<l 
Citric acid 

Oxalic acid, phosphoruri, 
gun cotton, fireworks, 
and miscellaneous 


;e785,486 
2 , 6 ( K ),000 
873,670 
39,829 
5,600,000 
133,518 
126,0(H) 
88,647 
280,000 
123,000 
44,800 
2 , 100,000 

280,000 

70,000 

215,376 

89,600 

356,000 


1861 

706,395 

CAVt^^. 

i*l,636,799 

1863 

756,285 


1,886,887 

1865 

853,277 


2,463,299 

1867 

905,470 

J) 

2,555,265 

1869 

979,189 

77 

3,083,850 


In 1870 the quantity exceeded one million ewts, 

^ The export of British and Irish cheese is small. In no year 
since 1861 has it exceeded 42,000 CAVts.: the average is about 
30,000 cwts. 

CHELOIDEA, a rare disease of the skin, consi.sting in in¬ 
dolent red tumours, covered with a thin layer of wrinkled cuticle, 
having a remote resemblance to a tortoise; whence the name. 
The disease is not dangeTOUB. 

CHELSEA PENNONEB, a popular cure for gout and 

ARTS AND SCI. DIV.—SUP. 


There is of course no exact limit to the number of manufac¬ 
tures wliich Ave may clioose to call cliemicul; gas-tar products, 
for instance, as Avell as r(“d lead and Avhite lead, are sometime.s 
included. Therefore such lists as these are noteworthy for the 
items, not for the sum total. 

CHEMKJAL NOMENCLATURE [Chemical Notation, 
E. C. S.]. 

CHEMICAL NOTATION. Chemical notation is the Avritten 
language in Avhich AA^e express, by means of certain signs or 
symbols, the knowledge Ave possess of the chemical coinpositiou 
of any substance; and it is the object of this article to explain 
the particular system of notation employed in this SurrLEMBNT. 
Intimately connected with this subject of notation is the allied 
one of chemical nomenclature, which ought to b^ as far as pos¬ 
sible, the interpretation or verbal expression oi the symbols 
e mp loyed in our notation. 

when two elements unite, they are said to form a binary com- 

K K 
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pound, which takes its niuuo from that of its component ele¬ 
ments, the positive or hasylom constituent taking the termination 
ic, whilst the wgatire oj* rhlorom constituent terminates in 
thus 

Sodium and Chlorine fonn Sodic chloride. 

Zinc „ OjlV^cii „ Zincic oxide. 

Calcium and Sulpliur „ Calcic sulphide. 

Sometimes, however, the elements cornhine with one another 
iu more than one proportion, and in that case it is nccessaiy to 
have a name hy -v^icn to distinguish them. We rdlect this hy 
(onploying the termination om instead nt ir. Jor I he compound 
containing the smaller proportion ol' the neyufire element. 
Thus, for instance, in the coiiiiuiniids ef tin and cliinrine we 
have:— 

One atom of tin and Imm at(»m^ of • hlorino, rovniing st.'ni- 
nous chloride. 

One atom of tin and four atoms of clilurine, forming stannic 
chloride. 

If a binary compound, containing oxygi n, forms an acid when 
made to combine with Avater, or a salt Avith a base, it is termed 
an imhydrouH acid or anhydritff. 

One atom of suljdiur and three of oxygen, form sulphurii; 
anhydride. 

One atom of carbon and tAVo of oxygen, form carl ionic 
anhydride. 

In a dibasic acid, like sulphuric acid, Avhicli contains 

two atoms oidisplaceahk or dispoiu1)le hydrogen,either one or both 
«jf them may he replaced hy a mdal giA'ing rise t<i two classes of 
salts. The compound formed, Avhen the*. Avhole of the hydrogen 
is replaced, is culled a 7iormal suU, as KjSO^ potassic sulphate ; 
hut when only the half or one atom of tlu; hydrogen is re])lacH‘d, 
it is called an acid salt ; and avo express this hy the use of tlui 
prefix hydric, HKSO^, he.ing termed hydric potassic suljdiato. 

In order to fueilitutc flm expression of our knowledge of the 
composition of definite cliemical compounds, and the ideas that 
we have conceh'ed of the manner iu which they are constituted 
or built up from their elements, we make use of certain signs, 
called symbols, to represent these elements : C for carlam, () f >r 
o.xygen, Cl for chlorine, &c. A list of the elements, Avith their 
syniDols and atomic weights—as far us they are at ]>iesent 
known— is given under Atomic Weioiit, E. C. S. col. 108. 

The number of atoms of an e.h*ment containeil in any com¬ 
pound under consideration, is cxpresH<‘,d by a small figure placed 
neneath and to the right of the, literal symbol, as a coeftieiiait, 
to shew hoAV iniiiiy atoms of that eleineut are contained in a 
molecule of the compound, thus CO, means that one atom of 
carbon is combined with two atoms of oxygen. Such a sym¬ 
bolical representation is called a chemical formula. Chemical 
formula) are of three kind.s—empirical, rational, and consti¬ 
tutional. An empirical formula expresse.s the composition of a 
substance with the loAvest coefficient po-ssible, thus Cll^O wouhl 
be the empirical formula for acetic acid. The rational formula 
differs from this only in being the i‘ei)resc‘iitution of the nmuher 
of atoms of the various elements Avhich are united to form a 
molecule of the compound, without however giving any notion 
of their aiTangeinejit, as the rational formula for acetic 

acid, which simply indicates that one, molecule contains two atoms 
of carbon, four of hydrogen, and two of oxygen. The constitu¬ 
tional or structural formula, on the contrary, not only cxpres.ses 
this, but also states tlie views av(* hold of the manner in AA’hich 
the compound is built up from its elements, that is t») say, the 
Avay in which the atoms are united to one another. Thus, tlie 

constitutional formula for acetic acid, < coilo 

(lb that the two carbon atoms uia* diri.'ctly united together ; 
(2;, that one of these carbon atoms is moreoA^er united Avith 
three atoms of hydrogen ; (3), tliat the other carbon atom is 
united directly with oiu', of oxygen, and also that an atom of 
hydrogen is linked on to it through llu* medium of another 
atom of oxygen, thus : C!—()—11. 

Use of the bracket.—-It Avill be obseiA^ed in the above consti- 

f riTT 

‘ liaA'c united the two C’s bv 


tutional formula, 


I CO&o 


means of a bracket; this, in Franklaiid’s system of mUatinn, 
the one here adopted, is used for one purpose only, namely, to 
express a direct union of the elements A\’ho8e symbols stand next 
to the bracket: thus, in the constitutional fonimla for methylic 
(CH, 

ether, < O the bracket shoAVS that the atom of carbon is united 
(CH. 

directly to that of the oxygen, whose symbol comes immediately 


below it, and that again to the atom of carbon whose symbol is 


at the bottom, thus 6 

It is occasionally necessary to indicate that two atoms, the 
symbols of Avhich are jdeoed in a vertical line, are united by 
iium; than one of their combining poAvera or bonds. This is 
floiic hy placing atomicity marks to the left of the bracket, 

thn.s ;—ithylcnc " | ; acetyleiu*,| 

Ihe of thf. thick letters.--In many of the foniiulco in the 
rhemical articles in ibis Su])plement, it will have been noticed 
that some of the letters are printed in tliicker type than others, 
so as tr> stand out prominently ; tlie use of these is to denote 
that the edement represented by the thick symbol is directly 
united Avith all the elements or coiniiound radicals Avliose 
.■symbols folloAv iu the same horizontal line, thu.s, NOgHo 
.‘^ignilies that the pentad, or pentatomic nitrogen, is combined 
directly Avith tAvn atoms of dyad, or diatomic oxygen, and one 
atom «)f the monad, or monatomic compound radical hydroxyl. 
From tliis it Avill be seen that the thick letters give ns the sam»< 
])OAver (if symbolically expressing the union of the elements iu 
any fonwiila the symbols of Avhich arc iu a horizontal line, that 
the bracket doe.s in a vertical dirctctioii. For example, in the 
1 Cll 

formula, | Qjp :thylic alcolnd), the bracket shows that 

l(‘r the twd carl >(111 atoms to he directly united, the 
njiper thick C that mie of these carbon atoms is directly united 
Avith three, of hydrogen, and tlie loAver C that the other carlion 
atom is directly united Avith two atoms of hydrogen, and one of 


th(^ compound radical hvdroxvl,H—(J—0—O—ll 

■ ' n 


111 some inslani.’cs, as in the formula for benzoic aldehyde, 
( C 11 

< If "'ill he observed that the thick C at the head of 

the line does not represent a single atom of carhon, but has a 
coefficient — (5 iu the examjile taken for illustration. This ilocs 
not mean that the six atom.s of carbon are all combined Avith the 
elements avIiosc symbols are in the same liorizoutal line, but is 
employed for tlie sake of conciseness and uniforiiiity, and is to 
]>e interpreted that one of the six carbon atoms is united directly 
ill some Avuy not expre.ssed Aidth one or more of the other ten 
atoms represented in tlu* upper line of the formula, namely, 
the remaining atoms of carbon and the li\T. of hydrogen. The 
use of the bracket is not altered. 

In certain rare cases, as in the salts of the diacid and triacid 
alcohols, the constitutional formula cannot be conveniently 
exjiressed hy the use of the bracket and thick type alone, hiit 
Ave ha\^e to introduce the use of another sign, thc hyphen. For 

example, in diiicetic glycol | ^{.{"ZoZ^MeO cmploy'^ 

hyphens on (sich side of the symbol 0 to indicate that the tAvo 
carbon atoms symboli.se(l by the thick C's are linked together 
hy the atom of o.xygiui, thus, C-O-C, and not directly united. 

Eolation of compound radicals. —It is often very conveiiieiit 
to have a Bymhol hy Avhich Ave may rei)rcsent those compounds 
of tAvo or more elements, called compound radicals, which, as it 
were, ]day the part of elements Avheii they enter into combina¬ 
tion. One of tlie most important of these, formed by the union 
of one atom of oxygen and one of hydrogen = HO, called 
hydroxyl, is symbolised by Ho, in the same Avay that Cl repre¬ 
sents chlorine, and is to lie regarded as playing the part of u 
monatomic element. In the same way, one atom of potassium 
ami one of oxygen ari^ symbolised hy Ko, potassoxyl; one of 
hydrogen and one of sulphur by Ils, hydrosulphyl, &c. In 
organic compounds, the ni>pearance of the fonniua is rendered 
much less complex by emi»loying abbreviated symbols for the 
organic radicals. Mo, for methyl, CH, ; Et, for Ethyl, CjHj ; 
Eto, for ethoxyl, 0*11*0 ; Et", for ethylene, CgH^, &c., the two 
accents sliewing that the radical is dyad. 

Latent Atomicity (ATOMICITY, E. C. S.) —We find that certain 
elements, as nitrogen, appear to vary in their atomicity, being 
sometimes enuivalent to nve atoms of hydrogen as in ammonic 
chloride, NH^Cl, sometimes to three atoms as in ammonia, 
NHj, and sometimes to one as in nitrous oxide, N,0 ; now, 
assuming that the atomicity of the elements is invariable, wa 
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can explain thin by supposing that one or more pairs of bonds 
belongmg to the atom of the element under consideration can 
unite, and, as it were, become latent. 


Pentad nitrogen. Triad nitrogen. 


4 : 



Monad nitrogen. 


rK) 


The number of boiid^ M'liich in tliis vaikq unite together, is 
tenned the element’s lafruf ntomicifij, and i-s exprcRsed by the 
number of accents placed to the lel‘t oi‘ its symbol. For cxam^ilc, 
tlie almluU atomicity of nitrogen is five, but when it acta as a 
triad it may be symbolised by "N"', the three acc<*nts the 
right signifying its active atomicity, the two to the left its hitmt 
atomicity, as a monad it is Te,pre.sented by '"'N'. 

The subjoined Ibrniiilaj .are typical examples of some of llie 
most important scries of organic, comj^ounds, and are expressed, 
both in the system of notation of which xve have just given a 
slight sketch, nn<l also in the graphic nutation. 


Marsh gas. 

w.icu: 

Ethylene. "|oh' 


Etliylic alcohol 
{Kthyl series.) 


Allylic alcohol 
{Vinyl series.) 


Ethylic glycol . . 
{IHactd alcohol.) 


Glycerin . . . 

(Triacid alcohnk) 


Methylic oxide . . 


Ethylic iodide 


) CHJfo 


I CMe"ir 
ICihUo 


t CIIJIo 
\ ClI,Ho 


CII Ho 
CHHo 
; CH,lIo 


(OH, 

(on. 


CMeH„l 


It 

It (L H 

i 

It 

J 1 It 

hJJ tt 

I't 

il It 

! I 

(!^(! 

I I 

il It 
Jl li 

I I 


O- il 


H H 


11 


il 

! I 

I I ' 

II II II 
Jl It 

I I 

II__(!_0_1 

I'l I't 

II 11 

hJ-.L 


0~li 


cU 

I't i't 


n 

I 

I 

li 

H H 

I I 

I I 
H 11 


Jl 

(* Il 
() 

It 

11 

-Lit 


H 


Acetic Aldehyde 

■ {§?{! 

H—i-c-u 

i & 



H 

Acetic acid . . . 
(Fatty series.) 

• ISSk 

1 

H-C-^C-O-H 

1 II 

H 0 



H 

Acrylic acid . . . 

(Oleic .series.) 

( CMe"ll 
' 1 COllo 

1 

C«.C._C-0—11 

I 1 ;i 

II H 0 

(Jlycollic acid . . . 

(Lactic series.) 

■ Iffi" 

H O 

1 II 

H—C-C 

ci i 



11 A 

Mahmic acid . . . 

(Huccinic series.) 

(COHo 
■ Icofio 

0 H 0 

II 1 II 

C „(?_(} 

c', A A 

A A 

0 H 0 

II 1 II 

C-C-.O 

1 ) 1 

0 0 0 

1 1 1 

Tartronic acid . , 

(Malic scries.) 

( COHo 
CHHo 
(COHo 

1 1 ' 

H H H 

Acetic anhydride 

(CMeC 

. h) 11 

{CMcO 

H H 

( I 

-C C 0 C C~H 

1 II II I 

It 0 OH 



H 

1 

Ammonia .... 

. NH, 

I 

N-Ji 

1 



1 

H 



11 H 

Metliylaininc . . . 

(Amines.) 

. NMe,ll 

1 1 

N—C-H 

1 1 



H li 



II H 

Acetamide .... 

\ .'1 mitks.j 

\ CMeO 
■ i Nil, 

i 1 

N- C- -C.„H 

! II ! 

H 0 It 



H H H H 

II 1 1 

• ZiiiiMc ethide . . . 

. ZnEt, H- 

! 1 '1 

() -C - Zn- C-C—H 


(UrynuomctalUc rnnijuiatalH.) 


It if 


II li 


'riio.se wlio wUh to acipiire a more comph'te lk.iio\vlcd^e of the 
principles on wliich tins system of notation is Jbuiiued, and 
to obtain n thoi-ongh mastery of it in all its details, are referr^ 
to ‘ Contrihiitions to the Notation of Organic, and Inorganic 
(-‘ompounds.’ E. Frankland, F.ll.S. Joar. Vhem. Hoc, xix. 372, 
and ^Lecture Notes lor Chemical Students,^ by the same 
chemist. 
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Chemistry, agricultural. Chumietry is now per- 

fotming important services to agriculture. Few sulyccts engage 
more oi the farmer's attention than the chemistry of his hunl, 
crops, and cattle. On tliese several topics crude notions have 
been entertained from time immemorial; but it is only of late 
that the motto of the Royal Agricultural Society of England, 
“Practice with Science,” has been realised. During 1870, 
Dr. Voelcker, consulting chemist to this society, made no 
fewer than 580 analyses, chiefly of manures and feeding-stnfls, 
for members ; and the lahoratories of other agricultural socie¬ 
ties have been equally active. (Jo- 0 ]H;rative associations are also 
being formed to obtain analyses at redinu-d charges to nu;niher.s. 
Ten years ^'o the labours of tlie chemist w'ere looked ujuni witli 
much suspicion. The hojieless character of nuiny soils, iuid the 
adulteration of artiticial manures and leeding-stufTs, formed a 
common complaint. It is otlierwise to-day, for many soils, l»y 
means of drainage, deep tillage, mixture of soils, and artilicial 
manures, arc doubled and qnadnijjled in value, indirectly by a 
more extended knowh?(lge of eheinislry, whilst directly the o.n- 

C ure of the adulteration of fecding-stuils and artilicial manures 
had a most salutary effect, by emibling, ou Ihe om* hand, the 
honest manufac,tur(*r to sell at a lowei' ])rice, ami on fhe othci’, 
by driving dishonest liade out of the market. I'he progress 
thus made during the last few yeai's is very satisfactory. 

Chemistry of Soils. Soil and subsoil are veiy diversified, .and 
yet by means of cultivation ami manuring similar crops are 
grown on different soils, other things, as season ami climate, 
oeing equal. Under Geoloyy soil« are treated as the detritus 
of rock below' or the drift <if conjoining strata. Chemistry 
shows that the materials composing the .soil consist of njiw'ards 
of fl(> simple eleineiitary snhstances ; but the agriculturist 1ms 
to take a more comprehensive view of the land he mltivatcs 
than is embraced by either or both, for he has to look to com¬ 
pounds, jiroportioim, and mechanical conditions, nion? or less 
influenced by his.ow’n labours, coujded w’itli the effects of season 
and climate. True, the analytical clicmist can determine the 
proportion of elementary substances wliich a given W'eight of 
soil contains, also its density ami spccitic gravif y ; hut these fall 
short of tln^ requirements of th(; farmer to ascertain the agricul¬ 
tural value of his land, even in tlie growth of any one crop. Not 
only must all those substances which a plant obtains from the 
soil be present in the soil, but they must be so in an available 
form, and this latter tbe chemist cannot letcnuine in his labora¬ 
tory. And besides, a continuous supply of air ami W'ater is also 
essentially necessary before such substances can be utilized. The 
water, air, and otlun’ gases present in the soil, tlierefore, form 
part of the soil, and their prese.ncc in due supjily is as necessary 
as the supply of the other elements of plant food obtained froili 
the soil. In short, the soil is itself a chemical luhoratory, in 
which Nature elaborates the maleri.-ds she has at her command 
into plants. The intelligent farmer knows when liis lahoralory 
is ill a healthy working condition for the ]>roduclion (jf cultivated 
plants, and how to j)Ut it into this condition, lie also knows 
the contrary practice, w'licii Nature will luni liis manure and 
labours into weeds, if the seeds of weeds are present in the .soil, 
as they generally arc under bud luanagemciiil. CUieiuistry in the 
field is tlius different from chcmistr>' in the laljorutory. To the 

S lant view of the subject we shall return under tlie head of 
'hemistr// of Crops. Processes in tlie soil depend as much iqion 
the physical and mechanical structure of the land as upon its 
chemical constitution, other things being equal, as the natural 
quality of the soil and the quantity of manure or plant food 
which it contains. Part of a field, for example, is worked in Jim- 
condition, and yields an abundant crop. The wi'ather breaks, 
rain falls, and the remainder of the field is poached in a bad 
season, and yields a plentiful crop of weeds. With such results 
farmers have long been familiar. And although further dis¬ 
covery is needed to account experimentally for much detail, yet 
moflem chemistry has thrown a flood of light upon the labours 
of the i^riculturist, wdiich may be considered under the che¬ 
mistry 01 the soil, as effected by dminage, deep cultivation, and 
the mixture of soils. 

Drainage prevents rain and spring-w'uter stagnating in the 
land, and admits, under proper culture, the necessary supply of 
atmospheric air, which the natural laboratory requires m sup¬ 
plying food for the growth of cultivated crops. In places 
where bottom water rises, it will be draw'ii off nearly on a level 
with the bottom of the arain, so that the spring-wat er, as it is 
generally termed, does not interfere with the subsoil aud staple 
above. On the contraiy, it may even do good in very ary 
weather, by supplying moisture to the roots of plants by capil- 


laiy action. And besides capillary action, the roots of most 
cultivated plants very soon penetrate below the level of the 
bottom of the drain in search of food, provided tlie soil is 
healthy. It frequently occurs, too, in cxamijles of bottom water, 
that a drain, when newly made, purities the soil below its owui 
depth, noxious soluble saline matter, which had accumulated in 
the soil previous to drainage, being removed. Thus, so long as 
the water from below was removed from the surface by evapor¬ 
ation, saline matter accumulated ou the surface. Much of this, 
ill the winter-time and during suiniiujr floods might be washed 
away ; hut, maldng every allowance for this, it is nevertheless a 
wcli-auihenticatcd fact, that saline matter, in the absence of 
drainage, natural or artiticial, accumulates. Tlie old practice 
was to sumtuer-fallow every fourth, fifth, or sixth year. But as 
this involved the loss of a crop, with much labour, the practice 
was expensive, and, besides being expensive, it was in most sea- 
.soiis a very inqierfect jirocess. But wlien rain-water from above, 
and spring-water from below, wash out noxious matter to the 
drains, soil and .subsoil are purified. And besides the washing 
})roces.s ccnitiiiiially going on, every dro]i of rain draws in mure 
or less air after it, thereby supjdying the natural luhoratory with 
the oxygen it requires in the manufacture of plant food. Nitrogen 
is thus set free in the soil ; so are liydrogeii anil other elements 
nec.e.ssjiry to form salts of ainuionia, nitrates, &;c., available in 
Ibe. dietary of ])lants. On the other hand. Dr. Voelcker found 
that drain-water carried off nitrogen largelj'from the soil, cliietiy 
ill the form of nitrates ; and the experiments of Lawes and 
Gilbert iu the growth of wheat prove tJiat more nitrogen in the 
form of niauiire was applied to the land than was Jbund in tlu‘ 
wheat croj>. But both series of exjieriinents, although higlily 
valuable for individual practice, are too isolated and exceptional 
to warrant their being cpiotcd as establishing a geii(‘ral conclu¬ 
sion ; for, however conflicting the experience of fanners may be, 
tlie balance of opinion is gri-atly in favour of drainage fertilising 
the land, equal quantities of luainire being ajiplied. In Dr. 
Voelcker’s case, the nitrali-s in the drain-water may be obtained 
from tlie nitrates manufacture-l in tlie natural laboratoiy; and 
in Lawe.s and Gilbert's case the balance may be uc.counted for in 
the imjierfection of the manures. Under such circumstances the 
advisable course is to leave tin- question an open one to be solved 
not by chemists, but by the agricultural body generally ; for the 
valuation of manures and drainage jirofessiuiially belongs to 
farmers. The function of the chemist is to tell llie Jaruier the 
comiiosition of his manure analyzed—nut its \'alucw]ieii applied 
to the laud, nor the quantity required to keep up fertility to a 
given staiuhird ; for, as has already been shown, the latter two 
conditions dejiend niori- upon iniltivatioii than quality and 
qu.antity of manure present in the soil. Wlien tlie land is pro¬ 
perly cultivated, drainage not only ecuiiuinises farm-yard dung 
and artiticial manures a]q)lied, but also increases the supply of 
mineral food obtained from the soil itsell'. Tlie land, by tlie free 
ailmissioii of atmosjiheric air and the oxygen which it supplies 
with mi increase of solar heat, not only changes in colour, but 
imin oves in jiJiysical properties, thereby ])roducii)g an increase 
of available mineral Jooif to jilants, economising, at the same 
time, the. sujijdy of the w'hole idaiit food coiiBumed, But, before 
.sucli results c.an be obtained, the land must be thoroughly 
drained and cultivated ; and it must be. bonie in mind, that a 
very large area of land is imperfectly drained and cultivated, 
and that to such land the above data do not ajiply. 

I Thorougli drainage and cultivation not only improve the soil, 

1 hut the climate ; seed-time and harvest ai e earlier, heavier and 
more valuable crops are grown, and imjiiove.d breeds of aittle 
I reared and fattened. The drainage of a district also inqiroves 
the healtli of its inhabitants. 

in wet, undrained land, in which water stagnates, the 
chemical proccBSc.s and clianges lliut take place in the soil and 
subsoil are very diflereiit from those noticed in the two preceding 
paragraphs. There is a considerable, divemity in examples, 
owing to differences in the supply of bottom-water and rainfall 
and iu the physical properties of soils. In clayey soils, whi(^ 
have, a great affinity for water, and also in gravelly soils, when 
the Bujiply of bottom-w'ater is equal to the evaporation I'rom the 
surface, atmospheric air i.s excluded. Oxygen is consequently 
derived chiefly from w’ater, hydrogen is largely liberated, and 
the many iKDisonous compounds ol' this gas arc formed, which 
give to such districts an unhealthy atmosphere. The larger the 
district, the worse, things are ; but the above applies to small 
fields of a few acres, for in them nothing will thnvo save plants 
w'hich have a constitution adajited to the peculiar food thus 
supplied Uiem. In litis respect it matters not how bad things 



OHEMISTRr, AGRICULTURAL. 


m cHEmsTRr, agricultural. 

may lie, as Nature will provide for her own exigencies. Wlien 
lying in a natural state, the kind of herbage grown will depend 
upon the subsoil. If broken up with the plough, inferior crops 
are grown at a great expense of manure and labour. In the 
spring-time evaporation from the surface carries off solar heat, so 
that seed-time is late. Hence the reason why such soils are 
termed by farmers “ cold land.” If the bottom supply of water 
foils when the drought of summer sets in, as is common, clay 
soils fissure to a great depth, being, in very diy seasons, “baked 
into bricks ; ” consequently, a premature harvest is the rcsidt. 
If the bottom supply of water continues to keep the soil moist, 
evaporation increases with tlic summer heat, and the crop is late, 
and frequently frosted. From the large (piantity of .siilinc 
matter brought to the surface, frequent slimmer fallowing is 
neccs&iiy, which, as has alnmdy been noticed, is both an cx- 
])ensii e and imperfect jtrocess. Thunder-showers wasli the. sjilts 
on the surface into the fi.-^surcs, tlioreby saturating the subsoil, 
which becomes saline to excess, and poisonous to the roots of 
cultivated plants. With ferruginous soils, or whore ferniginous 
Bju'ings rise to the surface, moor and pan will be formed before 
such soils are broken ii]) to the plough. Afterwards .such p.aii 
forms a barrier both to the implemoaits and the. roots of jdaiits, 
being in many cases of considerable depth, and ns hard as rock, 
and often impervious to water. 

Deep cultivation improves the land chemically and physically, 
whether it is drained naturally or artificially. It greatly promotes 
the efficacy of artificial drainage not only in the filtration of 
the ivatcr to the drains, but also in the {leraiion of the subsoil 
and in the washing and ])urifying ]iroccss In many examples, 
however, the fn*.e admission of almosphoric. air is all that i.s 
needed to correct the soil, and change its chcmicval and jdiysicul 
properties. Frequent subsoilings are occasionally iicce.ssaiy, to 
conquer some etubboni clay bottoms; but in mo.st ciises the 
effect of r .single favourable season is surju-ising, remlcriiig lie.avy 
tenacious soils fit for the ])rofitable growth of root crop.s, which 
they could not bo prior to drainage. 

Improvements in implemcnls have greatly facilitated the 
deepening of the soil. Indeed, very many of ilie improvements 
liave been effected for tlie express purpose, of deep tillage. Up 
to a recent period very little land was ploughed to a greater 
depth than six biches; now ten and fourteen inches deep are 
common, the subsoiler going from six to eight inches below' the 
common plough. Cattle are locomotive, and can go over any 
required area of pasture in search of their food ; but plants are 
non-locomotive. They are fixed to the spot on W'hich they 
grow, and to deepen the soil from six to eighteen inches is 
ecuiivalent to giving them three times the area of ground in 
•which to strike their roots in search of food. It often exceeds 
this, for wdien tlic drains work xvell, the roots of jduiits penetrate 
to the dei)th of three feet, and upwards, in a very short time, 
diereby changing the character of the soil to tlic depth they 
penetrate by the annual growdli and decomj)Of.ition of roots. The 
succession of coni crops and forage crojis grow'ii jdays au import.ant 
5art in thus clianging the subsoil into a deej) vegetdile mould, 
joth as to what they remove and -what they leave, and also 
relative to tlie fresh stimulus wliicli each succeeding crop gives 
to chemical and mechanical change. Decaying vegetable matter 
has a great atfinity for water, so that soils, that used to be burnt 
up, uow’ support vegetation in the di-ought of summer. By 
means of steam and improved implemcnt.s of tillage, the land 
can be ploughed and smashed up in June, July, and August, the 
moment crops are removed, when the laud is in a comjjaratively 
dry stale. Indeed, the drier clay lands are. ploughed, the more 
vnluable the work. It was otherwise under the old jiractice, 
when the land was undrained, and only ploughed si.x inches deej>; 
for then the ploughing was dcieired until the antumiiul i-ains 
fell, and loosened the sun-baked land. The action of the plough 
in ploughing wet clay-land in the winter-time is very different 
in Its effects, chemically and mechanically, from the action of the 
plough in ploughing clay-land when comparatively dry, as at 
the close of hay and com harvest. The mechanical difference is 
visible to the eye, and the chemical difference to the sense of 
Biuell. The consequential differences that follow are also 
familiar to the agriculturist; for the laud ploughe<l or smashed 
up by steam receives the full benefits of a summer fallow without 
the loss of a crop, whilst over a large area of England, where the 
harvest is earij^, an autumn crop of turnips is obtained, winter 
crops ore got in more favourably, and tlic land intende«l for i 
spring sowing receives more benent from the W'inter frost, and , 
comparatively little hami from the wdnter rains, and ivhen seed- i 
time comes it is in a much better condition for receiving the seed., 


Results arc equally in favour of the modem practice, for the 
land is more easily horse- and hand-hoed, the crops, both win¬ 
ter and spring sown, till better, grow more unilonnly, ripen 
earlier, and the increase of yield runs from 60 to 100 per cent. 
Qcnerdly speaking, the modern practice requires less laoour and 
seed, and yields heavier crops of a better quality. Root crops 
are profitably grown on land that required a naked summer 
fallow under the old practice. Now such differences indicate 
corresponding differences in the mechanical and chemical state 
of the land. 

The Mixture of Soils is forcibly illustrated by the old adage— 

“Lay clay on sand. 

And you buy laud.” 

In this cjise the change is bt)th chemical and mechanical. 
Thus the clay supplies mineral inattiw required by crops, ol' 
which sand is defective. Clay gives a body, or “bone,” to sandy 
land which it did not possess prior to its application. Clay has 
a great affinity for M’aler ; sand has comparatively little. Sand 
])aits with water rapidly by evaporation ; clay slowly. Sand 
ab.sorb.s no moisture from the atmosphere, clay al)SorbH largely ; 
and us dry soils absorb no oxygen from the atniospliere available 
to ])lant food, this latter property of clay in absorbing moisture 
from the atnio.spberc, i.c. “drinking in night dews,” accounts for 
the manner wheat grows on clay soils during the heat of 
summer when sandy soils are burnt up. 

Clay also improves sandy land by the increase of vegetable 
matter left in the soil. C!lay not only gives body to tlie sand, 
and supplies food to plants, but the roots of those plants strike 
deeper and doej)er every year ; and as the. routs die. and de¬ 
compose, they further change the physical and chemical pro- 
pertie.s of the land, converting, in a short time, poor sand into a 
rich vegetable mould. And as decaying vegetable matter has a 
greater affinity for water and the gases of tne atmosifiiere than 
cla}', it absorbs and retain.s more for the growth of cro])8, thereby 
vf.sistiiig more snccessiiilly suiniiier drought. 

Clay also inqjroves peaty and calcareous soils, and all arable 
and j)asture laud in wliicli it is deficient, in due proportion to 
the reqiiireineiils of vegetation. It is usual to calculate that it 
takes from 40 to TjO per cent, of clay to make a fertile soil; but 
although some tf our best land contains this quantity, many 
very rich soils contain only a sinull per-centage of clay. The 
practical (pu-stiou i.s the (piantity ol clay that can be applied 
with profit. Au im h deep over the surface is considered a 
heavy claying, which, mixed with a nine inch furrow slice, will 
amount to about ten per cent. When applied in the form of 
wai*j» IWaki’inu, E. C. S.], a much greater depth may be 
applied. 

Pure cloif.'i are sclduiii available, for application, most clays 
being largely mixed with sand ami lime. Thus pure clay, or 
“ pipe-clay, ’ consists of about 60 of silica and 40 of alumina and 
oxide of iron, so combined that the silica cannot be separated by 
w.ashing. Tile clay con.si.st.s of pine clay, with from 6 to 20 per 
cent, of .silicious sand, wliicli can be separated by wa.'=«hing; 
sandy and gravelly clay.s from 25 to 80 per cent, of silicious 
sand and gravel, that can be separated I’rom the pure clay by 
w^a-shing. Clay-marl consists of any of the above clays, with 6 to 
20 per cent of lime. 

Wdfjht of soils. A cubic foot of dry sand weiglns about llOlb.s; 
half sand, half clay, 0-3 lbs.; jnire clay, 76 lbs.; arable land, from 
80 to {)() lbs.; jieuty soils, from 5 to 30 lbs.— Johnston. 

Ponrr of soils to nlnrn v:atcr. Thus 100 lbs. of dry quartz 
.sand will boUl 25 lbs. of water before it begins to drop j 100 lbs. 
ealeari'ous sand, 20 Ib.s. ; 100 lbs. loamy soil, 40 lbs.; English 
chalk, 45 Ib.s.; 100 lbs. clay loam, 50 lbs. ; 100 lbs. pure clay, 
70 lb.s.— Johnston. 

Tlie above weights of water may be expressed as the per¬ 
centage of water which the soil retains for the use of plants. 
Thus pure clay retains 75 per cent, of its own weight of water. 
It should therefore be carted in the summer-time, when nearly 
diy, as the work can be done at about half the e.xpense of horse 
labour. 

Pov'er of soils to nhsorh moisture from the air. During a night 
of 12 hours, when the air i.s moist, 1000 lbs. of drv quartz sand 
will absorb 0 lbs ; 1000 lbs. of calcareous sand, 2 lbs. ; 1000 lbs. 
loamy soil, 21 lbs. ; KKH) lbs. clay loam, 25 lbs, ; 1000 lbs, of 
pure clay 37 lbs.— iiehiJ)kr. 

■ A mixture of decaying vegetable matter, as fann-yaixl manure, 
roots of plants, &e., would incivase the power of any of the above 
soils to retain waler. 
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Different soils liave different powers of absorbing oxygen from 
the atmospliere, to carrv on the process of decomposing animal, 
vegetable, and mineral matter. Thus, clav soils absorb more 
oxygen than sandy soils, and vegetabhi moulds more than clays. 
And this applies to all the fjaseous matters in contact with the 
earth's surface, as carbonic acid gas, ammoni/i, nitrogen, &c. 

ThR Umycraiim and moisture of soils affect their powers of 
absorption. 

Power of soils to absorb heat. During the .siiiiinicr, heat accu- 
Tjiulates in tlic soil, as the day lengthens and tlie night .slinrteii.s ; 
and when it attains its luaxinuun tcnipcrature, it giadually 
lo.ses heat as the dav shortens and the night lengtlums. Dark- 
coloured soils ab.soib solar heat faster tliau light-coloured .soils. 
Thus, as the latter are tilled with decaying vegt'table. matter, 
they hecome darker, and increase in temperature. “Racklying 
soils,” or soils that lie towaid the north, absoib less heat than 
those that lie towards the south. 'I'lie surface.s of vegetable 
moulds and peaty soils part willi tbeir lical more rapidly than 
clays, and clays than sandy and gravelly soils. llenc.e tlie rt'a.son 
wliy dew falls fii-st on tlie ricli vegelal)l(‘ moulds and cl.'iy .soils, 
whilst sandy soils remain comparatively dry. Wlieii ])eaty soils 
contain much eHele vegetable matter, not in a s1a1<‘ of tlecoin- 
position, tlu'ir ])owers of ab.sorbing heat are redm-ed ; .^o is grass 
land when it gets coh ered with .-i thick sward of stunted lunltage, 
chiefly (tf tin* c.reepiiig-rooted and tufted grasse.s, whose roots till 
the ground with im e.\;coss of etb-te vegetable matter. 

clay is very generally washed out of gninite stiils Iw rain, 
Avlien the lainl hasnincli inclination. Thus the felspar and mica 
are decomposed, the potash of which, hy combining with the 
carbonic acid of the atmospliere,become.s soluble aiul ilows to tlie 
sea, the silicate of alumina that remains being carriial <lown to 
the valley bi'low, where it forms lieds of i lay of more or less 
depth, 'i’lie quartz and silica left on the liill-side form a poor 
.sandy or gravelly .soil. Tlie apjiliejition of elay to Mieh a .soil is 
simply ]•(^storing it in ]»ort to its original I'erlility. 

(;lay, liowever, is not all tliat is reijuired to fertiliso poor 
aancly, gravelly, and jieaty soils : linn- and juilasli are al.so 
needed. Lime is deliciciit in the be.st low-lying graiiilo soils. 
JJence the general practice of liming .such .soils, and the beiie- 
iicial effects e,\pcnenccd. i’eat iiicuiiibent on linie.stmie, or 
land contuiniiig much lime, contains nimv or less lime; but 
iiicimibeiit on granite, or land devoid of lime, its ]»reseiiee is nil, 
or next to nil. Hence the greater etfect of lime on j)eat> soils 
of the latter quality. 

The ajtplication of sand and lime to ( lay .soils and peaty .-oils 
improve,.s them. From the weight of sand, and the quantity 
required to produce a visible elVect on tenacious jfme-chiy.'^, tlie 
expense of cartage renders its ujqdicatioii ini]tracticable. It is 
otherwise ivith jieaty soils when ,s;ind is near. Lime, is largely 
applied, witli profit, nliellier enleined in the fonii of hydrate 
chalk or marl, the latter two jiractice.s being kmm n as chalking 
and marling. A .sandy i I.iy marl, ajqtliisl to soihs, effect.s 

a very great im[»iovemeiit. Hence the inae.ticii, in the “ len 
country,” of digging u]i the marly clay from below the ])eal, and 
Hpreadmg it over tlie surface. 

Peat, wlien dry, is light, and may Ik; carted a ron.sider.dde 
distance, and njtplied with pjolit to clay .Mills, and ahso to sandy 
and gravelly soils. Where there i.s a comniaiid of water, it. may 
lie dug, broken down, and applied on the pnnci]de. of warping, 
witli much les.s water than is required to cuiiM-y clay or mud 
through pipes, according to jiatented proce.'^scs now in use 
[Warping, E. C. S.]. Peat, thus ajqdied, m»t only siqqilies 
vegetable matter to soils delicient of it, thereby inen’a.sing its 
power to absorb and retain moi.stuie, but it also ilarkeiis its 
colour, and incrcase.s tlie thermal capacity of the .soil to ab.sorb 
and accumulate solar heat, or “ linttoiu heat,” as it is teriued, 
when artificially applied. Tlierc i.^ a very huge area of laiul 
in Great Britain and lieland wliicli may be thus improved. 

In the Intematioiial E.vliibition of 1871 machinery was slunvii 
in motion for compre.s.sing raw peat eitbei- for fuel or for being 
broken down for agricultural juiiposes. In the latter case the 
rectangular blocks of peat may be broken down, and either n-ed 
directly to change the chemical and physical proiieilie-s of eljiy 
soils, sandy and gravelly soils, or it may be. utilised and applied 
in the form of manure. The proposition of thus utilizing the 
immense peat-bogs of Ireland lias been a popului'onefor upwards 
of twenty years ; but it is only of late lli.-it machinery adaijted 
for the manufacture of concrete bricdcs ami artilicial stone has 
been found capable of compi'essing raw peat into a form .so as 
to be transported with profit. 

With chcmi.sts it h.is long been u favourite i>ix»po.sition to 


ciiish granite, trap, and lava, for supplying to the land potash and 
the other minerals they contain, of which the land is deficient, 
and, of late, machinery has been invented capable of crushing the 
above to any degree of Jlneness, at from a jieimy to twopence 
per Ion, which brings the proposition within the reach of prac¬ 
tice. Volcanic matter is pounded by the natives of St, Michael's, 
one of the Azore.s, and spread over the land with fertilising suc- 
ce.ss; and in Ooiinvall and some yiarts of Scotland, decayed trap 
is applied like chalk or marl to land ; and the success of these 
old jiractice.s augurs well for the realisation of tlie above propo¬ 
sition of crushed gninite, trap, lava, limestone, &c. Two oi these 
machines w'ere shuw'ii in the International Exhibition, 1871. 

The ])recediiig, on the mixture oi soils, refers chiefly to what 
is done l)y ail, but Ibe mixing ol soils ha.s been and is being 
elfected by natural causes on a far more extensive scale, thus :— 

A Aa-ry large area of the country is covered by drifted ma¬ 
terials, dift‘eri-nt, from the rock or .subsoil on which it is in- 
eaiinbeiit. Thi.s di ift i.s of a very <liversified character, being in 
.Mime ])lae«*s conii>o.sed almost w’bolly from one strata, in others a 
e(nMp(»nml of many, lying in one or more layers. Some drifts 
f(»rni rich ]mMliiclive laud, others ])oor soils ; and the gradation 
from g(jod to bad is f)fl(in rapid, a .singhi field yu'esenting several 
qualities of soil, eac.b dilfenng from the others. Thus chalk is 
being »liig from one yiart and applied to another yiart, consisting 
of cold gauU clay ; a third ytarl eon.sists of drifted chalk, green 
sand, inferior oolite, and clay, and yields rich pastiu'c* ; a fourth 
is covered clo.sely with rn.slie.';, the .soil on this yiart being incum¬ 
bent on drifted .sand and gravel, in wliiidi water stagnates. When 
the .slayde or .soil under the ydongh consists of a thin layer of 
poor drift, resting on a rich snlwoil, the mixing of tlie two by 
trencliqdoughing will elfecl an inqu’ovoment. Or, if the .sub.soil 
lii'.s too deep to be brought thus to the surface, yiarallel trenches, 
a yard wide, may be oyieiied at .slunt intervals, and the .subsoil 
dug nyi ami .spread over the .surface, as in claying fenny land. 

< )iie of the gri*at im])roveinenls elfected by tliorongb drainage 
and steam culture is tlie gradual mixing of the soil and subsoil 
together, as the iiuiiuv of tll(^ land will jiennil. 

There, is another class of cxamjdes that merits notice, viz., 
drift of a deleterious character, sometimes deyiosited on the sur¬ 
face, in other cases forming a subsoil layer, but not sufiicieutlv 
deep to bi> bevoml tin* reach of the roots of ydauts. Such soils 
yield yioor crops : ami w hen lying in pasture, cattle do not thrive 
uyion them. In .some ])laees catile break out in swellings about 
the neck ; on others they “ pine away ” and die, nnle.s.sfrequently 
shifted to sound ])a.sture.‘(. A third example may be quoted, 
where black cattle change the colour of ifieir cuat.s, becoming 
dun. Snell aie extreme ea.ses ; but there are others wliere, 
altliougli the jioison is weaker, yet the harm yirodnce.il is greater, 
and re(|uire.s more skill on the pari of the agriculturist to find 
out the noxious mineral matter jaeseiit in the land. 

'rile earthy matter dejiosited by rivers and tlie ocean forms 
another e\ten.-.iv<* clii.-<.s of mixi’d .s<dls, tlie quality of W’hicli 
de|H iid.s, ill eaeli ca.M‘, uyiuii the nature, of tlie country through 
which the river and its collecting tributaries flow'. The tine.neBs 
of the matter depo.sih'cl Avill ilepend iiy.ion the xadocity and 
volume of the stream. In .some hilly di.strints ooar.se .sarnl 
and gravel arc deyiosited diuiiig heavy floods, Avhieh Avlieii 
covered w'ith a line deposit Avhen the stream Is less violent, 
make good turniji ami bailey land. As the river descemls 
siueadiiig over the large valley, a fine dej>o.sit is left in a 
thin layer on the surface. The ulluA ial deyxi.sil tlins left vises 
liigher and higher iiiinually, until it readies a level sulficiently 
high to keej) the Avater Avitliin the channel of the river on 
ordinary iMxa.sions. Vegetation then begins, so that the further 
depo.vils (luring floods form a .^oil containing more vegetable 
matter in its composition. 'I'his vegetable matter is not the 
sariK' (.*11 all rivers, nor in any one river; nor are the layers of 
mineral matter deposited equally, being coarser under veiy 
hcaA-y floods. Hence the thin streams of sand which may be 
.seen in laitting through a clay deposit. In this Avay the chemical 
and mechanical properties of alluvial soils arc determined, 
'riilal rivers, AA'hen the tide flow.s far inland, generally take out 
much mud to the ocean at Ioav Avater, Avhich tlie^ bring hack 
and deposit at high Avater, rai.sing tlieir banks and forming new 
land at their confluence A\dth the .sea. 

Teat forms another class of natural accumulations, possessing 
a greater agiicultural diversity, cheniieallj and nieclianically, 
than is generallv assumed. Thus, Avhen peat accumulates in Ioav- 
lying places, subject to ocimsioiiul flooding, more or less deposit 
is left, giving it a very different agricultural value from peat 
tliat is not flooded. Again, the .stagnant \vat(*r in which peat 
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grows requires to be fed from the higli grounds around, and 
tho water which flows in carries with it and deposits mineral 
matter. The mineral matter thus carried into difFerent peat¬ 
bogs is different, and so is the quality of the peat; and this is 
equally true whether the water is wholly removed by evapor¬ 
ation, or flows in at one end of the moss and out at the other by 
river. As the bog begins to rise above; the water, other plants 
begin to grow, and the peat becomes more open, and poort;r for 
agricultural purposes. The }»res(incc of much fallen timber 
affects the value of the ])eai. Ami so do(;8 temperature : “ at 
the level of the sea, it is never found nean;r the etpiator than 
between the 4{f and 4r)° of latitude ; while its limit towards the 
poles appears to be within the (JOtli <l(;gree. It is a product, 
therefore, chiefly of the teinjierate regions” (Johnston); con¬ 
sequently it thrives dilhuvully between the limits thus assigned 
to it. The moist climate of Irolaiid up])ears fav-onrable to its 
growth. Rut, unless warped, tlio large peat bogs fif rrt;land have; 
a very low agricultural value, being grown too far above the 
water level. 

Drifting sand is another means by which un admixture of 
soils takes place, changing the agric-ultural capahiliti»\s of land. 
Thus the line* silicious matter brought down by rivers is tlepo- 
sited on our sea-slujres by the ocean, aiid, wlieu it beeomes dry 
at low water, may be seen drifting inlands by the winds. In 
this manner large sand hills ari; formed, and tracts of country 
covered by sand. In some ]»art8 of Africa and Asia, the surface 
of the earth is so burnt up by solar heat, aa to deprive it of 
moisUirt! and vegetation. The soil is tlius reduced to fine 
dust, that drifts bi-ibre the. wind ; .and the fnu! iliist, ]»opiiluily 
termed sand, thus truns])oited covers large, areas of laud, 
changing entirely their agricultural cajiabilities. At the some 
time it must he observed that, towards the extreiiu' of sii<h 
<lrift, both clayey and i)eaty soils have been improved by llie 
(ulmixture, wiieu the two were incorporated by cultivation. 
The earthy niatUir thus ri*duced to cirift is as diiritrenl in its 
chemical composition as are the different geological strata of the 
earth^H surface tlius disintegrated by solar heat. 'I’lu' opposite 
extreme of U'lnperature, viz., frost, also K'duccs tlje .surface soil 
to du.st which drifts before the wind. 

Vctjclahlc Chemistry in agriculture, will dependmneh upon the 
crops grown. Thus it is the, interest of the Rritish farmer to 
study clostdy tlie, chemistry of the crops wliich lie himself grows 
in order to profit in the grcate.st degree by tin 
vable. from this branch of science. 

The composition of individual cro])s, is affected by climate, 
soil, cultivation, and manuri;. Thus there is a limit, in itvery 
place to the elevation above the sea at u hicli wheat, barley, and 
oats can be grown. In the north of Scotland .s]>elt-wheat has 
ripened its seed (500 fe.et above tlu; sea-level. In the soutli of 
England it may be gn)wn at a higluir altitude ; and tlu; height 
at which the wheat-plant ripens its seed incrt'iises t(»war<ls the 
equator. In tropical climates, wheat can only be profitably 
grown at high levels above, tlu; sea. In (Jhili the potatoe grows 
12,000 feet above the level of the sea. In asceiuling the lofty 
inoimtaiiis of South America, Africa, Asia, and Eurojie, a 
gradual change of vegetation is found, until the most hardy 
plants cease to grow. TJie same is found in .sonu; of the higher 
mountains of Scotlaml ; and the study of such changes is no loss 
interesting to the agricultural cheniist than to tlie botanist. 
Again, exposure to atmospheric iniliu;iices has a very noticeable 
effect on the growth and composition of eroji.s, even at the same 
altitude. Thus the blasting effects of the north and iiortli-east 
winds are familiar exttmple.s on the east coast ; and on the west 
coast, the green verdure and rich grazings are produced by the 
mild humid winds off the Atlantic. There are plants, loo, con¬ 
stitutionally adapted for exposed aspects, others that pri;fer shady 
places; and in both cases the degree of moisture in the atmos¬ 
phere and temperature of the locality w'ill determine the species 
of plant naturally adapted for the situation. Trees shelter the 
Roif from solar heat and scorching winds in tlu; summer-time, and 
from blasting winds in winter ; and as their braiichcs are colder 
than the atmosphere during the heat of summer, they condense 
the vapour of the atmosphere, thereby supplying moisture to 
their roots. Foiests and growing timber in permanent pasture, 
shelter-screens, and plantations, if iudiciously planted, play a 
very important part in the natural chemistry of a country ; and 
numerous instances are on record of the evil effects experienced 
by wholly^ depriving a country of its trees, the frigid winds of 
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healthy vegetation. Water forms a large percentage of the com- 
pottent imrts of a growing crop, ^ater in some plants than in 


in their system are introduced, its presence in suitabie propor¬ 
tion in the soil is essentially necessary for their healthy growth. 
Liglit al)OVe to all plants cxcejit the few wliich luxuriate in 
shade and darkness, and lieat and air below, are as needful a.M 
water. Thus, if a crop of wheat is grown too thick, the light 
will be excluded from the lower part of the stem or culm, whicli 
will con.sequently become etiolated, sickly, and deficient in the 
oroper coating of silica to give it strengtli to support the ear— 
<o that the crop lodge.s, rots in wet weather, and never ripens 
perfectly. With a dc'ticiency of heat below, the solution of the 
inorganic foo<l of whe:it is imperfect, hence tlu; supply of avail¬ 
able food i.s also imperfect ; and when then; is not a continuous 
supply of fre.sh air Ironi the .surf'aci;, that which the soil contains 
becomes contaminated with gases which are dele.terioiis to tlie 
liealtli of mo.st l ultivaled crojis. Hence the beiudicial eftects 
of a summer shower, which drive.s out noxious gases, every droji 
that falls upon tlu; siirfaee drawing in after it fresh air as it per- 
;olafes downwards, or i.s absorbeil by the rooLs along with what 
iolnhle. matter it takes with it. Rain ^vater, and also town 
iewage, and riv(*r water, when ju'operly applied by irrigation, 
draw in fre.sh air to supply the natural laboratory with what it 
re.(iuire.s to work U|> ilu; raw materials of food into an available 
form for use, but this only take.s ])lace wlien the surface of the 
soil and stuide, heloware in a sntUcieiiLly ]torous state. A heavy 
thunder shower during the heat of siiminei' e.onsolidates, closes, 
and cakes tlu* surface of must soils; where, the cnqis are not siilli- 
cientl}'^ fur advanced to break tlie force of the, ruin, and until 
root cro])s cover the ground, tho cxj>o.sf‘d .surface become,s more or 
le.ss closed by a he.avy shower. To remedy this, the horse and 
luuul hoes are used as .soon as tin; land is siilUciently dry to let 
in fi-esli air. Hoeing also lets in more abundantly night dew.-', 
va]»our, eurbonic. acid, and other ga.soous substances, favourable 
to veg«!tali(»n. Witli tlie ))enelic,ial results of jirojier lioeing the 
agriciiltuiist is familiar, and also with the contrary, when the 
work is improperly dom* or altogether iiegleeted. Hence the 
origin of the common practical rule, keep the hoc going.” 

Soils arc very iliveisified in their chemical composition, and 
in their eapabilitie.s of siqiplying crops with the mineral food 
they require. Some e.alcareous soils contain too much lime, 
many R.andy, peaty, and gravelly .soils, too little. On each of 
tliese four kinds of soil, there are plants that will prosper under 
ordinary good nuinugeinent. Rut crojis that will grow luxuri¬ 
antly on any one of them, will not do so on the others. By 
special cultivation and manuring, art may su])})!)' what is natur¬ 
ally W’aiiling in the soil. To the details of tliis we shall return 
under cultivation and mauuriug. And even with ordinary cul¬ 
tivation arnl the (;xclusivc use of farm-yaixl manure, the compo¬ 
sition of a crop grown on a chalky soil is different from the com- 
losition of a croj> grown on a sandy or peaty soil. There will 
^e a dilference not only in the. ([ualily of the crop grown, but 
also in tlie <|uantit.y, or weight of erop yiiddi-d per acre. Thus 
(he grains of calcareous soils contain more gluten, so that tin; 
flour made from them is stronger tlian that of the flour of wheat 
from soils ou Ilu; sandstone. Aw’arc of tliisdiflcrenci*, millers on 
the sandstone districts have, long been in the habit of juirehasiiig 
wheat grown on caleareous soils for mixing with their own 
wheats, .so as to im’,rea.se (lie strength of their flour. Many 
farmers wlio oecupy liuid yielding an inferior quality of wheat, 
sell tlie whole of their own and ]mrcha.se from rich yielding land, 
what they reipiire for grinding for themselves anil their 
lal)ourer.s. This applies to oatmeal as well as to wdieaten Hour, 
and also barley when ground into meiil, or used in the form of 
pearl harley. Brewers and distillers t.oo have long been famiRur 
with the superiority of malt made from barley, the produce of 
rich calcareous and light soils, over that made, from the produce 
of strong clay soils. Hence the origin of the. tenns, “ barley- 
land,” as applied to the light lands of Norfolk, which have long 
been famed for the production of fine malting barley, and “ wheat- 
laud,” as applied to heavy clay soils. There is also a diflerenco 
in the quality of malt produced by diflerent varieties of Imrley. 
Thus ale or whiskey made from the malt of fine barley weighing 
about 52 lbs. per bushel, is of sujjerior quality to that made from 
the conmion varieties weighing 56 Ihs. jicr bushel. A gi'cater 
quantity of ale or whiskey will be obtained from the latter, but 
tne flavour and quality are inferior. What has been said of the 
com of the above crops applies to the straw. 
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From the partiality of plants for the soils that yield them the 
mineral food they require, they have been designated after the 
name of the mineral matter or earth of which they require and 
consume the largest percentage. Thus, as wheat, barley, and 
oats, contain more than 60 per cent, of silica in their composition, 
they have been termed silica consuming plants ; pulse crops, as 
beans, peas, clover, lucerne, are designated lime consuming 
plants, because they have more than iifty per cent, of lime in 
their composition ; root crops, as potatoes, mangel wurzcl, and 
turnips, are known as potash plants. This mode of designating 
plants is useful to the iarmer, as it enables him to detenniue the 
mineral manures he requires to use for difTen ut crops, so as to 
maintain his laud at a maximum degree of fertility ami produc¬ 
tiveness. Thus, clay soils contain an abundance of silica iii an 
available form, and hence are termed corn land, and so on. 

The inorganic substances contained in dilfercnt varieties of 
any one species of corn, as wheat, vary in composition and pro- 
poition. Thus, according to an analysis of two varieties of 
wheat by Way, both grown on Wliitdield Farm, Gloucestershire, 
10,000 parts of the ash consisted of— 



Wlhto Wheat. 

II option Wli(>at. 


Grain. 

Straw. 

Gniin. 

1 Straw. 

Silica 

2G3 

7050 

329 

1 G710 

PhoBphoric ncitl . . 

4744 

577 

^114 

1 705 

Sulpiiui'ic acid . 

— 

331 

Trace. 

1 559 

liimo 

339 

353 

821 

444 . 

Magnesia . 

1405 

329 

907 

.*527 I 

Peroxide of ir-.a . . 

1 G7 

14 

H 

154 

Potash 

! 2991 

1270 1 

.3214 

! 1003 1 

Soda . . . . 

i 

G8 

214 



With such data the agriculturist can form an approximate 
ostimate of the quantity of each substance carried olf his land, 
tlie weight of the corn and straw being known. Quoting Solly, 
(3rd edition, p. Oil), “suppose for example, a crop of H«)jieton 
Avheat, consisting of 22 cwt. grain, 30 of straw, and lo of 
stubble aud roots ; the latter of course renmining in tlio soil 
need not be reckoned. The grain then woul<l contain about 
43 lbs.; and tbe straw nearly 180 lbs. of inorganic matter ; the 
former containing nearly 20 lbs. of phosphoric acid, 14 lbs. of 
potash, 1 11). of soda, and nearly 4i lbs. of magnesia. The inor¬ 
ganic matters in the straw would iuclude. about 120 lbs. of 
silica, 12^ lbs. of phosphoric acid, 10 lbs. of sulpliurie acid, fi lbs. 
of magnesia, 18 lbs. ol potash, and lA lbs. of soda, removed from 
each acre.” 

Professor Johnston in his ‘Lectures on Agricultural (.■Jicnii.sfry 
and Geology,’ quotes six analyses from six different ]»]aces, in 
which results are equally diversified, ’.riie following is the 
mean of the six aualy.ses of the grain, viz., potasli 23‘72, soda I 
9’06, lime 2-81, magnesia 12-03, oxide »>f iron O-OT, phosphoric 
acid 49*81, sulphuric acid 0-24, silica 1*17,—total 95)-50. T])e ; 
same authority calculates that, “if the ])roduce of a field be at 
the rate of 25 bushels per acj-e, AVeigliing 00 lbs. ])er bushel, and 
if the straw average twice the weight of the grain, then the 
cluantity of inorganic luatler carried olf the soil by tlu* < rop xvill 
be per acre :— 

In IflOO lbs. of grain at 2 per cent, of unIi .30 lb.'<. 

In 3000 lbs. of straw at 6 per cent, of ash , , 180 ,, 

Total . . . 210 lbs.” 

In composition thus 



(Jraiii. 

Straw. 

Total. 

Potash 

7-15 Ihs. 

22-44 lbs. 

29-59 lbs. 

Soda . 

2-73 „ 

0-29 ,, 

3-02 „ 

Limo 

0-85 „ 

12-09 „ 

12-94 „ 

^laffnesia . . 

3 G3 „ 

6-89 „ 

10-52 „ 

Oxide of iron . 

0-20 „ 

2-35 „ 

2-55 „ 

Phosphorio acid . . 

15 02 „ 

5-54 „ 

20-56 „ 

Sulpuurio acid 

0*07 „ 

10-49 „ 

10-50 

Chlorine . . . 


14»7 „ 

1-97 „ 

Silica . . . 1 

0-35 „ I 

117-94 „ 

118-29 „ 

Total . . 

' 30 lbs. ; 

180 lbs. 

210 lbs. 


According to two analyses by Way, Chevalier barley contains 
from 225 to 243 parts of inoi’ganic matter in 10,000 parts of the 
grain. 10,000 parts of the ash consisted of;— 
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Ist. 

2i)d. 

Silica. 

3273 

2360 

Phosphoric acid . . . . 

Sulphuric acid .... 

3169 

2601 

79 

272 

Lime. 

148 

279 

Magnesia. 

745 

867 

Peroxide of iron . . . . 

61 

9 

Potash. 

2077 

2743 

Soda. 

450 

5 

Chloride t>f sctdiiini . 


860 


Profe-ssoi* Johnston (pioies four analyses of the grain of barley 
aud two of tlie straw, witli tlje mean of eacli, thus :— 



Grain. 

Straw. 

Potash. 

13-G4 

6-31 

•Soda. 

8-14 

0-61 

l.inic. 

2-62 

9-53 

Magnesia. 

7-40 

3-22 

Oxide of in*n .... 

1-48 


Oxide of iron with oxide of ^ 
luuiiguueso . . . . j 

— 

0-83 

Alumin.a. 

()-21 

1-39 

Phoa})horic arid . . . 

.38-93 

3-08 

Sul pliuric acid .... 

010 

1-G3 

Chlorine. 

0-01 

097 

Silica. 

27-10 

70-5S 


[ 99-72 

98-15 

IVr cent, of ush 

2-^ 

G-12 


Professor Johnston calculates that “if the produce of an 
imperial acre amount to 40 bushels, eacli 58 lbs., and if tlie 
straw average one fourth more than the. weight of the grain, then 
tlie proportion of inorganic mattiu* carried olf from each acre hy 
a crop of barley will be : 

In 2120 Ib.s. of griiin at, 2.J ptT cent, of ash.53 lb,'». 

In 2G50 lbs. of sli-aw at 0 pi*r ceut, of a.sli.IGO ,, 

Total.213 IbB.’* 

and this ash would consi.st, according to the. above mean, of 



Grain. 

StraAV. 

Tohil. 

J’otash ..... 

7-24 

10-29 

17-53 

Soda. 

4-32 

0-92 

5-24 

Lime. 

1-39 

15-53 

16-92 

Magne.ti:i. 

3-97 

5-25 

9-22 

Oxide of iron and o.vidc of 1 
mangaiK'Bc . . j 

0-79 

1-35 

211 

Alumina. 

012 

2-20 

2-38 

J’hosphoric acid . . 

20-74 

6-02 

25-70 

Sulphuric acid .... 

0-05 

2-60 

2-71 

Chlorine. 

0-02 

1-58 

1-60 

Silica. 

11-36 

115-14 

129-50 


6311)8. 

IGO lbs. 

_1 

213 lbs. 


During the process of malting a jjortiou cJ the insoluble starch 
of barley is converted into gum and sugar. Before malting, 
good grain generally contains about 8 or 9 per cent, of sugar 
and gum ; the mult about 39 per cent.— 

According to Way, Hopetoii oats contain 227 parts, and 
j)otato oats 245 parts of inorganic matter iu 10,000. 10,000 parts 
of the ash yit*kh)d of 



TTopeton 

Oat. 

Potato 

Oat. 

Silica. 

Phosphoric acid . . . 

Sulphuric acid .... 

Limo. 

Magnesia. 

Peroxide of iron . . . . 

Potash. 

Soda. 

Chloride of Sodium . 

3848 

2G46 

110 

354 

733 

49 

1780 

384 

02 

6003 

1887 

10 

131 

825 

27 

1970 

135 

7 
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Professor Johnston concludes that “If an imperial acre of 
land yield 50 bushels of oats, weighing 42 lbs. a bushel, and the 
straw weighs two-thirds more than the grain, the husk l>eing 
one-fourth of the grain, and the chalT two-thirds of the husk, the 
(quantity of mineral matter carried oft’ the soil by a crop of oats, 
will be nearly as follows ; — 


Oraiu IGOO Iba. at 2 per cent, of ush 
Husk 500 lbs. at G per cent. do. . 
Chaff 300 lbs. ut 18 per cent. do. 
Straw 3-500 lbs. at C per coat. do. . 


32 lbs. 
30 „ 
61 „ 
210 „ 


Total 


. 326 lbs.” 


Analyses as follows :— 



Grain. 

llu.sk. 

(dniff. 

Straw. 

Total. 

Potash and soda 

8-44 

2 44 

4-35 

60-43 

75-(>6 

Limo. 

1-96 

0-96 

2 18 

16-95 

22 33 

Mti^iiosia .... 

3-11) 

0-33 

1 01 

7-91 

12-47 

Oxidi! of iron . ... 

0-13 

0-39 

0 13 

3 81 

4-19 

Oxido of inunt^inn'so . 

— 

0 18 

.— 

— 

0-18 

Phosphoric acid . . . 

lt-0-2 

0-46 

— 

6-38 

19-86 

PhoBpluitos r*f limo, inns- 1 i 
n('.sia and iron . . J j 

- 

- j 

3-19 

- 

3-19 

Sulphuric iioid . . . i 

3-33 

1-9.3 

2-90 

706 

1.5-2.3 

Chloride of sodium . . 

— 

2-79 

_ 

2-79 

Cliloi-ine 

0-08 

0-27 

— 

6 81 

7-16 

Silica.1 

0-S(J 

23-03 

37-16 

101-60 

162 64 

1 

32* 

30- 

1_: 

61- 

210- 

326- 


According to this estimate, an oat cro]) removes more inorganic 
matter from tlic land than eitla'r wheat or barley. l>nt the prac¬ 
tical (jnestioii arise.s, are the mineral matters in the .soil ecpially 
availahle-to all tlnve cro]>.sAnd tlii.s <|ue;5tion is not within 
the province of chemistry to solve. IMudi will dc‘j)end ujxm 
climate. Tims oats can be ])r<dilu>)ly grown in smue elevated 
districts of tin*, lujiili, where wheat and barley can .sebbmi be 
grown. But wens such soils of the Jiorth rmnoved to a .southern 
(dimate, as in Es.sex, they would produce tine wheat and inferior 
oats. 

Crops growii on dillerent soils yiidd dilferent percentages of 
inorganic matter. “ Thu.s ” (((noting Professor Johnston’s Lec¬ 
tures) “the straw and grain of flu; stuue vaiiety of oats grown 
by the Me.ssrs. Drnmnnjnd, of Stirling, on seven dilferent ex¬ 
perimental soils, gave me rc.'spectively the following ]>ropoilions 
of ash :— 



Straw, 

Grain. 

On Aherdccu yranite (ermhed) . 

On clay alato do. . . 

On Rrccn stone do. 

On limesloiio do. . . 

On chalk do. 

On f^ypsuiu do. . . 

On siiicious pit sand .... 
On blue tilo clay taken ten h-cl below | 

the surface.1 

On light loamy soil . 

9-.57 per ct'nt. 
7 86 „ 

7- 88 „ 

10-18 „ 

9 36 „ j 

6-83 „ 

G 37 „ 

0-21 „ 

8- 79 „ 

3*42 per cent. 
3-64 „ 

2- 25 „ 

3- 88 „ 

3-16 „ 

' 3 22 „ 

2- 91 „ 

3- 27 „ 

1 3*06 „ ” 


The grain of the .sann; variety of wheat (TIunter’.s\ grown on 
different farms near Haddington gave (Johnston) the folloxving 
proportion of ash :— 

Deep reddish clay loam subsoil ground . . 1-776 per cent. 

Red clay on gi-iivol . 1-787 „ 

Stiff clay on rchm'iVO subsoil .... 1-903 „ 

Light clay on n'tontive siil).soil . . . . 1-917 „ 

Light turnip laud. 1-820 „ 

Although the difference in this table is not so great as that in 
the oat table above, and the wheat-straw table following, it is 
sufticiently so to show bow the inorganic properties of wheat are 
affected by the soil on which it is grown. 

The top part of wheat-straw grown on different soils gave 
(Jolinston) very different proportions of nsh 
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On a light soil resting on chalk, near Newmarket 2-96 per rent. 
From near North Deighton, Yorkshire . . 6 66 „ 

Olay soU of tho coal measures, county of Durham 6-70 „ 

Loamy soil resting on trap, near Edinburgh . 7"i6 „ 

Light soil resting on magnesian limestone, near 

ilonkwearmoiith.10-63 „ 

Clay soil among tho mountain limestone roidcs, 

Ilavcusworth Dale, Yorkshiro , . . 14-86 „ 

Another variety on the same held . . . 1-847 i, 

It is not said what the .sea.son was in the above examples— 
whether good or bad. Dilferent seasons produce tUtrorent 
results, and .similar seasons similar results. The two varieties 
off the. same field illiLstrate a vei-y striking differem'c due to u 
ditlbrence of soil. 

The to]», middh*, and bottom portions of the straxv of corn and 
pulse crops almo.st invariably contain dillerent proportions of 
jjtoi-ganic matter, .'ind the j»i'r<x‘ntages will depi*nd upon liow 
the crop i.s grown. ’JMiiis, w hen cut into four lengths :— 



'I'op. 

Second 

part. 

'J'hii'd 

jiart. 

Bottom. 

W'hfiut straw 

8-70 

7-86 

6-36 

3-76 

Out straw , . 

9-13 

— 

_ 

7-05 

Rye straw , 

2-66 1 

— 

— 

2-87 

l*i-a straw . . 

6-09 ! 

— 

_ 

4-67 

Ileanstr-iw , 

3-30 ! 

1 

.... 


6-96 


In the above llie smalb',4 peicenbige is in the bottom, with 
the cxcci>tion of Ix-an .stiaw. But tvhen tlie crop grows ])oor 
and stunted, the top of oat-straw yielded (Johnston) ()‘41 
and the hottom 8-0!J po- cent, of ash. Also wlieii thi^ straw 
grows rapidly to a great length, and scarcely ri])ens, the jier- 
centage of ash incr(‘ases downwards. Thus oat-straw, 5} feet in 
length, yielded, in the lalioralor)' of Brofe.ssor John.sbm, top 
5-02, second ]»art 7-”J), third part 7*1-1, and llie bottom H'OH. 
Tui-nip-top.s, examined on the OUi Angusi. yielded, top l<;-7, 
middle !()-(), .-ind bottom 21’() ])(*r cent, of ash. In another 
e.\anjj>l(?of turnij), tlie root or bulb yicldi-d 8'() 2 >fcr cent., and tlm 
li*ar, or to]», 

Tlie ash in the grain of wheat lies chiefty in the exterior. 
Thus, wheat milled in DurJiam, yiidded line Hour, ()-0!J; 
boxings, in some ])l!ices termed “seconds,” 2*7; sharps, 5-5; 
and the bran, 7'(» (x i- cent, of ash. 

The (jiiantily of inorganic inatter, or a.sh, depends upon the 
age or maturity of the (dant. Thus, in the same lahoratory, 
the leaf of the out, during five, succes.sive wi-.eks, gav(( the follow¬ 
ing inc,ri‘a.sing pro]}orli(ms of ash ;—June 18th, .0-()7 cent, ; 
June 25th, 10-95 ; July 2nd, I I -35 ; July 9t.h, 12-20 ; and July 
IGth, I2-G1 j)ei- cent. St* likewise in tlie dry chaff ttf the ])otat()- 
oal 2 *l;uit, grown at I’euther Hull, m-ar (.’oislurphine, the 2 >er- 
t-ent!ige of ush increased as follows :—July Kith, 6-0(.) ; July 21st, 
9-11 ; July :mh, 12-25 ; August Gth, 13-7.5 ; August 13th, 18-(i8 ; 
August 2i)lh, 21*17 ; August 2711i, 22*40 ; and »Seplember 3rd, 
27-47. Again ; 

Tlie (luautity and tpialiLy of the mannre a^mlied to the land 
affect the t 2 uantity and ((luility of the asli of the croj) groxvn, in 
the same nianner as diversity of soil. As a ((uestion of fact, 
applications of manure tilter the ((uulity of the soil to which 
lluiy are apjilied, and in degrees accortling as the inorganic 
matter is a]t])licd in an availahlt; form or not. 

From the pn'cedirig amilylical data it will be seen that the 
inorganic substunci's found in cultivated crojis arc by no means 
numeron.s, the more common being salts of lime, potash, soda, 
magnesia, oxide of iron, and silica, combined with carbonic, 
sulphuric, phosj>horic jvnd other ac.ids; and that in not a few 
cases chang(is take 2 >lace in tlu; process of combustion. Thus tin* 
carbonate of ]iota8li, although a common product of comhustion, 
is seldom or ever found in growing cultivated 2 >lants of the farm. 
Potash is found in a very great number of plants, sometimes in 
combination xvitb silica, or 8ulj)huric acid, but much more 
commonly with tartaric, oxalic, or some otlier organic acid, con¬ 
stituting a taitrate, oxalate, or other salt of potash. When such 
salts are burned, the organic acid is dissipated, and caustic 
potash left, which readily combines xvith carbonic acid, so as to 
form carbonate of potash. In the same xvay carbonate of soda is 
formed during tho process of combustion. Silica is found in. 
combination with either potash or soda, more especially in the 
joints of the cereals and grasses. In the joints of bamboo it is 
sometimes found in large concretions, termed “ tabasheer.^^ It 
is this silicate which covers the stalks or stems of com and grass 
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with a clear, eeini-triinspircut coating of varnish, as it were, and 
without which tlu; cr(»p u'ould not stand up to the weather, and 
ripen, and whi(;li may he separated in the form of an impuro 
glass by binning a straw so coated in the flame of a candle. 

Crops ie(]uin* a duo Kum)ly of all the inorganic Hubstancos 
which they yield by combustion. The substances found \aiy 
from 8 to II, viz., potasli, soda, lime, magnesia, jdioaphoric acid, 
sulplmric acid, silica, oxide of iron, alumina, iodine, and oxide 
of manganese, the latter three being less generally met with. 
The quantities of each of these 8iil)stances are very dillerent. 
Thus UK) lbs. of the ash of the giain of rye contain about H lbs. 
of lime, 1()0 lbs, of ash of wlieai or barley 3 to 4 lbs. Tlie asb 
of the bulb of the turnip contains 50 jjcr cent, of ])otasb and 
soda, the grain of wheat only 30 (o .'J2 per cent. The sisli of (be 
straw of wheat, from 40 to 80 per cent, of silic.-x, tine flour of 
wheat scarcely a trace. It is oilicrwisc with pbos])hojic acid ; 
the grain of wheat containing .50 ]ier cenl., tlie straw only 3 
to 4. De SausBure found a very remarkable dillerencf; in tlu' 
quantity of silica in the udie.-it plant at three di/Ierent stages of 
growth. Thus, before flowering, the ash contained 1 per cent.; 
in flower, 26’0 per cent., and Avlien ripe, 51-0 ])er cent. The ash 
of the vetch, a lime-consuming jdant, (•(uitained before flowering 
only 1\5 j)er cent, of silica ; in flower, 1*5 ; and when ripe 1*75. 
In the.se experiments the total <jnantity of asli Icll at the tbre»‘ 
stages of growth was, for the wheat ]dant before llowering, 7*0 
per cent. ; in flower, 5*1 ; and wlieii rijie, 3*3 ; for the veteb 
plant, before flowering, 15 ])ercent. ; in flower, 12*2 ; and uln-n 
ripe, 6*0 per cent. Is'ow, as the silica mu.st have been absorbed 
by the roots of the ])lanls in a stale fif solution in water, and as 
silica requires an alkali, say half its weight of i>oliisb, to vender 
it soluble, or tbrce-flftb.s of its weiglit of a mixture of potash and 
soda in equal qiiantitie.s, and as the ripe grain of wheat contains 
only 32*7 per cent, of potasli and soda, and 1*2 percent, of silica, 
the ripe straw of wheat only 7*2 per cent, of polusb and soda, ami 
77*1 i)er cent, of silica ; this decrease in the reejnired 2 >roportion 
of potash and soda to render silica sidnble, must have been by 
the de.scending sap through th(‘ ro(;ts during theprocessof rij)eii- 
ing ; the silica being used uj» and left beJiiiid. .sj)ecial altentioii 
refjiiires to be paid to this decrease of potasli and .s(»da in )i:iy 
and straw, the winter food of cattle, as it acctountslbr the benellls 
now being experienced in pulping root ciojis, &c., rich in j»otas]i 
and soda, and mixing them with the liay and straw cut into cbalV, 
or grouml into a coarse tibrous mass. 

The mineral subsLunces of which there i.s only a .small ]k*v- 
celilage in the ash, may be us lutcessury for the health of the 
plant as tbosi* of which there is a large ]»erc(‘ntag(; in the ash, 
and also fur the dietetic value of such plants wlim used as 
food for either man or beasl. Wo shall Uiko iron for nn ex¬ 
ample, the percentage of whicli in the ash i.s x'ery small, and 
in the form of an oxide. It is found in tlie juice, of jdunls, 
and in tlie. blood of animals, and its luescnce in due ]uopor- 
tion is essential to the health of botln Thus, according to 
the analysis of Way, then* is generally more iron in the straw 
than in the grain of white corn and imlse ero]),^, altliougb in 
one case the reverse was found, d'luis in the grain of while 
wheat already quoted, 10,000 ]iarts of the ash yielded 07 »)! 
the peroxide of iron ; straw only 14 ; 10,000 jiart-s of Jlopettm 
wheat yielded grain 8, and straw 154. The grain of barley and 
oats generally yield more iron than wligat; but ns in wheat 
the yield is very diversified. fl’liu.s, 10,000 jiaiis of the asli 
of two samples of barley gave the one 51, and the other only 
1). Of two samples of oats, the Ilopeton, 49 ; tlie potato, 27 ; 
1(),IX)0 parts of the ash of the grain iif rye gave 104 of the jierox- 
ide of iron. In 100,000 parts of maize grain, Sprcngel found 
1312 of ash, and in 100 ,odd parts ol' tlje 3985 of ash which 
yielded the former, only a trace of oxide* of iron, tlie latter 4 jiarts. 
Way found in l(),f)00 parts of the .asli of iiehl beans a trace 
of peroxide of iron, but in the straw (il parts. 10,000 parts 
of the ash of white peas yielded 25 ])ai*ts of the peroxide 
of iron, the straw 114 jiarts. Two Kam]ile.s of swedes yielded 
to the same chemi.st, the one, top, ino parts ; bulb, 28: 
the other, top, flfl ; bulb, 51. (Ireen top]»e<l wliite luniijis 
gave, top, 80, bulb, 6b*; mangel wurzel, yellow globe, top, 140, 
bulb, 74 ; long red, top, 06, bulb, 62. Two samples of Belgian 
carrot gave, the one, the top, 406, root, 74 ; the other, top, 90, 
root, 166. Clover, which is generally considered rich in iron, gave 
Way 695 parts of red clover 97 parts ; and 765 parts of white 
clover 19C parts of peroxide of iron in 10,000 parts of the ash. 
Italian rye gross, 78 in flower, and 30 in seed. In 547 parts of 
the inorganic matter of meadow hay,Bou8singault found 5 of the 
oxide of iron. 
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Facts arc yet wanting to show how far any one of these sub¬ 
stances may be substituted for another in the CTowth of plant.s 
or to wiiat extent one or more may render others available as 
])lant food. But experience in the manufacture and use of arti¬ 
ficial maniiie is fa.st leading to the belief that the substitution n] 
the one for the other is ahiionnal, and that what is annually rc- 
moveil from t)ie soil by crops should be re.stored to the soil in 
the form of maniu*c. 

3. A7nmti(. (Jbcmulry, in the light which the agriculturist has 
to examine it, consists not merely in the analyses of animal bodie.s, 
but also in the analy.ses of the food consumed by his livestock, 
including all the physical conditions connected therewith. 
Cattle are the, inanul'actured articles of the fanner, and it if* 
jii.-^t as necessary that he attend to the quality of the raw 
materials of whieli tliey are made, and how such raw materials 
are jmt togither, u.s it is lor the manufacturer of cloth to 
atleml to the fpiality of the materials of which that cloth if* 
made, .aii<l liow it i.s woi eii and otherwise finished for use. 

Wlien noticing the iniprovi‘nn'nt.s made in the breeds of horses, 
under 1 * 0^10 management, it was admitted that there were a 
great many inferior animals in every breed. What is the 
chemical tlillm-nce between the good and the had? And as 
lu'arly as much depends ii])on mechanical data as upon chemical, 
both branehes ol llie subject rer|uire consideration before a 
nae*ticiil answer can he given to the (luestion. The dilferenee 
letweeii a good and had horse is more frequently examined 
in a niecliaiiii'al light tlian in a cheniical ; the latter, how¬ 
ever, is of more imjiortaiice than is generally credited, though 
very little lias been done in the laboratory to determine such 
diflerence.s, a good horse, being too valuable an animal to 
slaughter for exjfcriment. Wiicli dejiends ujxai food and ex¬ 
ercise. The heavy labour whicli the farm hoj*.se has to endure 
at times, subjects the niu.si les, and indeed the whole By.stcm, 
to much tear and Avear, The refuse matter of the tissues is 
largely carriial into the venous circulation, thus affecting the 
fjualilV of the blood. Saline matter and Avater are throAvn 
oir from the skin and exi ri'tory organs generally; and uiile.sf- 
the reparation of the body kei-jis pace. Avitli the Avear .and tear, 
a lo.ss of miiseuhir ]»o\ver is inevitable. Tlie lo.ss tlnis ex- 
jicrienced renders jieriods of rest necessary to recruit the body. 
And it loo fre(|ueutly occurs that the, foo(l supplied i.s not in 
accordance Avitii the demands of the rejiaratory process, Avhiist 
grooming and }ious<*hold accommodation are equally, if not more, 
at variance Avitli the normal requirernents of the, lior.se. Tlu' 
stomach of the iior.se must also lx* consulteil as to the dietary lie 
ri'ijuire.s. 1'liere is a great Avnste of food generally, accompanied 
with extra labour in grooming and management, by inattention 
to the slumacl) ol iJie lior.se ; fur it is only the food that is pro- 
])eilv iligested, and that ciitens the circulation, that goe.s to repair 
the exhausted body. 

Dr. ii. Smith, in his ‘ Practical Dietary,’ give.s the folloAving 
coiiquf.sitioi) of the blood of tin* hor.se in threi* dillerent parts oi 
the circulation : - ■ 



Arteries. ' 

Veins. 

Vena porta. 

Wider in 100 parN 

7G*0S ! 

75*73 

72*49 

Solid matters. 

23 9.> 1 

21*20 

25*70 j 

Ill the .solid matters:— 



1 

Pibriue in 100 parts of tic* 

Fat ,, ., 

M2 ' 

1*13 

0*83 

0-18 : 

0*22 

0*31 

Albumen „ ,, 

7-H8 j 

8*58 

9-24 

Globulin ,. ,, 

13*01 

12*80 

15-25 

Iheinaline „ . 

0*48 

0*51 

0*06 

Fxtractivc matter and eult.s 

0 09 

0*91 

1*18 


It i.s not said Avhat the state of the horse was as to labour, but 
tin; dilferenee between the, arterial and venous blood does not in¬ 
dicate the latter to be loaded Avith more than a normal quantity 
of refuse matter, due to ordinary exercise, Avhich is necessary to 
Jiealtli. This conclusion, however, in the absence of fact, must 
lie received with the uece.ssary qualilication, for the difference in 
question is so fluctuating in the analyses of different chemists, 
lliat no general conclusion can be deduced. Much Avill depend 
upon the artery and vein from Avhich the blood in the first two 
columns is taken. The arterial blood as it leaves tlie heart 
should not difter much from the A’^enous blood as it enters the 
heart—the only difference being that the former removes oxygen 
from the air that enters the lungs at each inspiration, whilst the 
latter gives off carbonic acid gas with the breath at each expira- 
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tion. Magnus found in the arterial hlood of a horse 9 per cent, 
less carbonic acid than in the venous blood ; 8 jier cent, more 
oxygon in the former than in the latter, and rather more than 
1 per cent, nitrogen. He also found 126 yols. of the blood of a 
horse to give out in vacuo 6’4 carbonic acid, 1*9 oxygen, and 2*9 
nitrogen. But the experiments require to be coniirmod. As the 
arterial blood is distributed through the arteries it gives off matter 
for the reparation of the body. At the extremities of the arteries 
much water and saline matter are given off from the skin and the 
excretory organs of the interior. Tlie venous blood, on the other 
hand, as it is collected from the extremities of tlie veins, lias 
much refuse matter removed from it in the Ibrm of tears, 
saliva, pancreatic juice, bile, &c.; whilst a fresh supply of new 
blood is received from the thoriu:ic duct. There must thus be 
considerable differences in the composition of the blood between 
the two extremes of the arteries and veins. It w'ill be seen 
fi’om Dr. Smith's analj'^sis tliat tlie quantity of albnminous 
matter (including fibrin, albumen, and globulin) in the vena 
porta is much greater than in tin? other vein (most probably the 
jugular); so that the qiianiity removed by the liver and other 
glands must have exceediid the difference by the fresh supidy of 
new albuminous matter from the thoracic duct, estimating the 
quality of the venous blood where it enters the. heart, and 
assuming that tlie venous hlood analysed was taken from the 
vein after it had received the fresh Hni)])ly. Tlie ])racticahilit,y 
of this latter assumjitioii maybe doubted. It llu! contrary is 
true, as it most likely is, then the analyses do not roprescut the 
composition of the blooil us it enters the heart. In tin* al.)sence 
of data not given, it is not very ea.sy to reconcile the lliree 
different compositions fiom the tlirce parts of tin* cinailation 
with each other and the facts of the case at i.s.sn(*. The supply 
of fresli blood (chyle) may not Im continuou.s, )mt under a projnu* 
dietary it should he as ju'arly continuous us jiossihle, so us to 
supply the arterial system with a uniform quality of blood. 
True, it has been said that "the stomach re(|uires rest as well as 
the muscles,” but tlic more advanced mode of solving this 
problem is to give I'ich and easily digested food, and jn>t to be 
too long between meals. The. old plan of long yukings and 
fa.stings, with a iw.kful of hay or straw <lui’iug the long winter 
nights, was ruinous to the lior.se, Jt has been .shown umhT 
the previous division that liay and straw are delieieiit in 
many propertie.s essentially necessary to supply healthy food to 
the live stock of the. farm. The tild jilaii was to allow horses 
oats, with a few beans, but although they supjdy a lew of the 
properties wanting, lluw do not su]»ply all, nor even what they 
contain, in an available form in due proportion.s; consequently be¬ 
fore horses could he kept in working condition an e.xtruallowance 
of corn liad to be given, which greatly overtaxed the stomach and 
alimentary organs, without supplying tli<i body with the projier | 
nourishment it requires to keep it in a healthy working stale. 
Hence horses thus fed lost flesh, and only recovered lieallh 
and strength on the return of grass, N'arious mashes were 
given to keep the bowels right, hut a laxative diet once a 
day, with the other meals cf)ustipaling and abnormal, given, 
too, in badly lighted and veiitilate.d stables, is very uiisuited for 
the horse, being tin*, reverse of wdiat he constitutionally reiiuires. 
The effects of such u dietary iiiterfere Avitli the respiratory 
organs, producing “narrow c.hest.s and big bellies.’' An 
opinion is very cumnion ainong.^t ])ractical farmers, home, and 
foreign, tliat an acre of gras.s cut and given greiui is worlh two 
acres made into hay. The proportions thus laid doAvn, although 
they may not be true in all ca-se.s, are duubth's.s so in some, 
if not ill an average ; for, a.s the grass ripens, the starch, gum, 
sugar, &c., existing in the sap gradually change into cellular 
and woody fibre!, wliicb are. less nutritious, 'flie protein coni- 
poiiiids also become less soluble, whilst the ]>ercentage of ash, 
or available mineral food, decreases, as has already been shown 
from analyses quoted. 

It was shown, under Cattle Management [E. C. S,], that hy 
cutting the hay and straw into chaff, and by mixing this cliaff 
Avithmeal and pulped roots, and seasoning mailer, as salt, &c*.., the 
dietary was so improved ns to be i?qiial to grass. Tliis improved 
dietary is found equally suited for the liorse, ox, and slie.ep. 
The gi’oimd com, or meal, for example, supplies the jirotcin 
compounds lost in thejiroccss of ripening, and llie roots and sea¬ 
soning matters supply the starcli, gum, sugar, and saline projier- 
ties ; so that the inqirovement effected in easily accountinl for on 
chemical grounds. A great economy of feeding materials is at 
fJ‘e same time effected. A less bulky and more easily digested 
food is supplied the hard working horse, which suits both his 
stomach and respiratory organs. A -bulky and iudige-stible 


diet interferes Avith the free play of the chest in a threefold 
manner First, by pressing mechanically on the lungs; 
second, by loAvcring the nervous and muscular action of the 
heart; and third, by the imperfect removal of carbonic acid 
gas fiAOii the venous blood and sui>ply of oxygen from the 
arterial. 

It is common to group the proximate principles of food into 
flesh-forming matters, fat-formiug, and respiratory matters, woody 
fibre, and ash. This mode of analysis is more convenient than 
correct, forllcsli cannot be formed without the proper proportion 
(*1 saline matters. Thus the llcsh of a fat ox lias on an average 
the following composition ; - - 

^ater.4.5 j)Of cont. 

Fatty substtinoc.s.,, 

Loan or muscle . . , . . \ h ,, 

Mineral maltcrs . . . . , 5 ,, 

100 per cent. (Ouniorou). 

The most comprehensive approximate investigation of the 
subject recently made, is that Avhich took place in the Rotham- 
slead Laboratory, by John Beunet Lawes, Esq., F.R.S. and 
F.UE., and Joseph Henry Gilbert, F.C.S. A report of the 
results of these experiments, mostly in a tabulated form, was 
laid, ill a series (d‘ papers, before the Royal Society, and the 
AA'lioIc Avas publisheLl iii the ‘ Pliilosoiiliical Transactions of the 
Royal Society,' Part 2, 1869, page 493—(580, under the heading 
‘Experimental liupiiiy into the. Composition of some of the 
Animals Fed and Slaughtered as Human Food.' The Report 
thus extends over 188 (jUiirto jiages, and is Avell Avorthy examina¬ 
tion. “From 300 to 400 animals AA’^cre operated upon,” includ¬ 
ing oxen, sheep, and pigs, ami the proportion and weight of the 
difl'erent pait.s of the carcase, including offal, u'ere all determined 
by expcriiiicnt. Eo doubt the experiments fall short in many 
r«*spects, Avhen examined from a purely chemical aud scientific 
point of vicAv, ns Mr, Lawes himself observes in his Report, but 
they are iieA'ertheless invalualde in showing tlie projiurtioii of 
iiiineral matters, dry nitrogenous compounds, fat, and water in 
the carcase and offal of the individual animals slaughtered, and 
also the food consumed, under a very diversified dietary, the pro¬ 
duce of llothamsiead, Avitli the e.vception of oilcake and other 
feeding materials bought in. The Report, in a condensed form, 
appeared ill the‘Journal of the Royal Agricultural Society of 
Eiiglamr next year, 18(i0, and has generally been acknowleaged 
a valuable contribution to experimental science. The following 
is ail extract from Table VIJ. of the Philosophical Transactions, 
.'ihoirlng the pf reeniages of mineral matter^ ilry nitrogenom matter, 
flit, total dry suhstance, aitd mater in the carcases of ten animals ;— 


Dcrtcriptiftu of 
Anininl. 

! Minenil iDi* 
matter. | 

Nitroge- 

Flit. 

Total Dry 
substance. 

Water. 

Fat .-nlf 

! 4-48 

1()0 

16-6 

37-7 

62-3 

Hall-fit ox . 

j fi-riG 

17'H 

22-6 

46 0 

64-0 

Fat ox 

1 4-.50 

1,5 0 

34 8 

64 4 

4o-6 

Fat lunil) 

' 3T)3 

lO'J 

309 

61-4 

48-G 

Stone Bhcep 

4-36 

M;: 

23 8 

42-7 

67-3 

Half-fat old slier 

. 4*1.3 

14-L 

31 ,3 

50-3 

49-7 

Fat sliecp 

3-4.5 

11'.' 

4.5'-4 

603 

39 7 

Extr.*! fat eliceji 

2-77 


.5,5'1 i 

C7-0 1 

33-0 

Stone pig 

1 2-.57 


28'1 

41-7 

66-3 

Fat pig 

1 l-4() 


49-5 1 

Cl-4 

38 0 


'fhe Hiimi! table slioAvs the percentagi's in the olfal aud iu the 
entire animal; the means of all—of 8 of the. half-fat, fat, very fat, 
and () of the fat and very fat animals. Other iiiblea bIioav the 
wi'ight of hone, the ])erceutages of nitrogenous matter and fat 
iu the hone.s, the Aveight, of the carcase, and of the different parts 
of the offal, .ns head, tail, heart, &c. There are in all 88 tables ; 
the letter-juess being merely a coiiileiised account Iioav to use 
the tables. Animals of almost every breed in the kingdom arc 
included, so that tin* investigation has a more general applica¬ 
tion than it ollierwi.si^ Avould liaA'e. 'I’lu! limits of application 
refer chiefly to tlie dietary, management., and individuals 
selecU'd from the different breeds ojieruted upon. The die¬ 
tary, although A"ery iliA'ersilied, is not the iiio.st improved, and 
the management of fattening stock is, perhaps, equally defective, 
the Rothamsteud 2 )i’actice being a lery solitary exception, in¬ 
cluding household accommodation, climate, and home-produce. 
An AUu'deenshire bullock, for example, fattened on the produce 

L L 2 



519 


CHEMISTBY, AGRICULTURAL. 


CHEMISTRY, AGRICULTURAL. 


of Roth^mstcad, will yield different meat Iroin what the same 
bullock would do were he fattened on the produce of the richest 
granitic soils of Aberdeenshire, from which London gets a lai'ge 
supply of its best beef. Exceptions may also be taken to the 
selection of animals from the different breeds, as not being a fair 
representation of those breeds. 

In the abov(? table, the proximate principles arc grouped into 
four colnmuH. Our knowledge of the composition of the first 
three columns is far from complete. The mineral matters deter¬ 
mined by Mr. Lawes and Dr. Gilbert were phosphoric acid, 
potash and soda, lime and mugn(isia, and mat tern insoluble in 
acid. The second gi'onp, under dry nitrogenous matters, would 
consist of globulin, fibrin, albumen, chondrin, &c. Eat is divideil 
into two classes, viz., oily fats and clirystalline fats. The oily 
fats consist chiefly of sLeiiiine and olein in ditierent ])ro])ortinns 
in the fats of different animals. .1. Thomson, in his ‘ (flu-mistiy 
of Animal Bodies,’ gives fur the nx and slieep fat 75 sleariiie and 
25 olein; hog’s-lard, stearin 58 and olein (JSi ; goat-fat is siniilar 
to ox-fat, hut contains a jtecnliar oil, to wliicii (’lievreui lias 
given the name of hirciu ; goose-fat consists of stearin ‘.i2, and of 
olein G8; duck-fat, stearin -8, and olein 72 ; tnrkey-fat, ste.ariu 
26, and olein 74. TJiese are generally termed solid fats. But, 
besides solid fat, there are in some fats lixetl oils, as when eattl(*. 
are fed on linseed or oilcake, &c.., and iii all fats there is less or 
more volatile or odoriferous oil, ilillering in (piulity according to 
the, food on which animals are fed. The flesh, blood, and fat 
of dilferent races of animals, as the ox, sheep, pig, and goat, taste 
and smell dillerently from each other, even wlien fed oii the 
same quality of foo<l. The flesh, blood, and fat of different 
animals of the same race also diller from each other in taste ami 
smell. Just as a shepherd's dog will go into a neighbouring 
flock and sce,nt out lii.s master’s stray slice]) from a difference 
of smell, BO when animals of the two flocks are .slunghtered 
similar differences will he detected by good judges in the 
smell of their flesh, blood, and fat. Tin* iine flavour of 
Welsh and Down mutton is due to the volatile oils of the, 
herbage, consumed by the sheep. The line flavour mid quality 
of the mutton of the black-faced sheep of Scotland, and of the, 
beef of Kyloc cattle, when fattened in tlieir native laountuin 
pastures, are in like, manner accounted for. In the, case of the 
Welsli and Scotch beef ami mutton, something may be due to 
age, old meat being more savoury than young. But greater 
stress is generally laid rqion this than is due,; for Welsh and 
Scotch land), and Kyloe, veal, are superior to the Jamb and veal 
of larger breeds, led on food containing less odoriferous volatile 
oil, and also less 8a])id organic matter. 

The following three tables show the analysi's of dairy produce 
by Dr. Voeleker, re])oi*ted in the ‘.loumal of the, Iloyai Agricul¬ 
tural Society of England ’: - 


Table. Mu.k. 


jMoniins Milk. 

Evening Milk | 

Water 

S7'07 

87*20 

Buttfi* . . . 

3-11 

3-7(; 

Casoin 

3-.'J7 

0'*jr> 

Milk sugar . . . 

.0-3S 

•IDS 

Mineral matter (usli) 

0-71 

0'71 


'Jaldc 11.— liuTTLi:. 

I’aliuitiu witli ii little stcailii . . . , OS im'I’ cent. 

Olein .30 „ 

Odoriferous oils, butyrin, capvoiii, inid cuiirj till . 2 „ 


Table III. -Ghkksi;. 



1 

1 (.'licbhirc. 

Clicdtlar. 

j Douhlc 

I O'Jostcr. 

Skim 

Milk. 

Water . . 

3*2 o'.) 

30-32 

32*44 

27*63 

flutter . ’. . . . 

32'31 

3.r53 

30-17 

30-80 

(Inficin . . . 

2G-06 

28-LS 

31*75 

35*12 

Milk sugar, lactic a«id,' aial ) 
extractive matters .. j 

1 4*53 1 

i-fit; 

1*22 

i-ir. 

Mineral matter (ash) • - 


4-31 

142 

4-94 


The first table is the analysis of September milk, the cows 
being at grass. The produce of April, May, and Jmie would be 
somewhat different, assuming the cow to nave calved in March. 
Tlie composition of milk is affected by a fourfold cause, viz.; fl) 
the distance of time from calvin^j; (2) the temperature of the 
atmosphere; (3) the age and health ot the cow; and (4) the 
quality of the grass. As soon as the cow becomes premant the 
growth of her fiutal ofrs])ring aflects the quality of her milk, 
however well fed slie may be. Tcm])erature affects the con¬ 
sumption of food in keeping up animal heat, as will be shown 
under next head, hifttcr. The age and health of the cow aflccts 
the consumj)tion of food to siipiiort the system in young cows, 
and the wear and tear in old age. In the early part of the 
season the young grasses are richer in odorous and saiiid pro- 
2 >erti(‘s (organic and inorganic) than in autumn; whilst every, 
month lias its own ijccnliar grasses. Thus sweet-scented vernal 
grass and meadoAV fox-tail grass both flower in Ajiril and early 
May, and are tw'o of our richest milk-producing gra-sses. By 
fcseptemhor, with tlie extu'iilion of tufted-hair grass (Amt 
tosa), whii'h is only fit fur game cover, the flowering season is 
over, and Ihecomjiosition of the grass then in full growtli different 
1‘i‘oin the comjio.sition of sjiring giuss. Foi'dairy jiractice results, 
see Daiuy Ptt.vcrrcK, E. G. S. 

Glider the 2ud table the solid liortion of butter increases in 
cold weatlier and decreases in w*arm— i.e., it is greater in winter 
than in summer, and in cold edimates and seasons than in w’arm 
ones. Olein, or the fluid iiortion of liulter, increases in summer 
and decreases in w’iuter. The analysis is of i)nre butter, free 
from water, lactic acid, sugar, and casein—but these latter nve 
always ])resent in the uuMilied butter used at table, in (]uantity 
about 16 2 )er cent., exclusive of flavouring and colouring matter 
due, to ]»eculiur lierbs tliat grow' in the 2 )astures. 

The skim-milk cheese in the 3rd table is e.vceptionally rich in 
butter. Johnston gives a skim-milk cheese w’itli less than 6 2 )er 
cent, of blitter. Thus:—Water, 43*82 ; casein, 45*1)4; fat, 5*1)8; 
ash, 5*18. 

Tlie following tables, eumi»ile<l chiefly from the analyses of 
Dr. Voeleker and I’rofessor Way, re 2 )orted in the ‘Journal of the 
Royal Agricultural Society,’ a few being from Johnston’s Lec¬ 
tures, Dr. Anderson, and I’rofessor Gameron’s ‘ Stock Feeder’s 
Manual,’ show grouj)ed in the usual way the 2 >roximate })riu- 
ciples of the grain, roots, green forage, and hay used as food for 
cuttle. The objuct t)f the tables will readily be understood us 
the ip’inciples in tlie several columns are the raw* 

materials out of which the butcher’s meat and dairy produce, 
noticed above, an; made :— 


Table 1.— Giiatn (avemgc analyses) (Cameron). 



Wln at. flarley 

Oats. 

Oatmeal. 

Maize. 

W.'ilcr .... 

Flesh formers , . . . 

Fat foninT.s and re-jiiratory ] 
matters . .' ] 

Woody fibre 

Mineral matter . . . 

15 00 ; 16*0 

12*00 1 10-5 

G8-50 ' G7*0 

2-75 : 3-5 

1-75 ; 3-0 

140 

11*5 

01-5 

7*0 

3-0 

13*00 

16*00 

68*00 

1*75 

1*25 

11*0 

10-0 

690 

5*0 

1*5 


100-00 j 100-0 

100-0 

10000 

100*0 


'J’uble 11.—Hoots. 



Swede. 

Kohl¬ 

rabi. 

Man¬ 

gold. 

Potato 

(Regent.s). 

CaiTot. 

Cabbage 

(heart). 

Water .... 
Ele.sh formers . . 

Fat formers, fat, | j 
gum, augur, iio. j 
Woi.dy fibre . . 

Mineral matter ) 
(ash) ... 1 

89-430 

1- 113 

5-932 

2- 542 
0-G23| 

80-74 

2-75 

8G2 

0-77 

i-'l 

87-78 

1-54 

8 60 

1-12 

0-96, 

76-32 
2-37 
14-96 ] 
5-53 1 
0*88 

88-50 

0-60 

10-18 

0-72 

89*42 

1-.50 

( 7*09 
( 1*14 
0*85 

100 0001 

loo-ooj 

100-00 

100-06 j 

10000 

100 00 


(Swede, mangold, carrot, and cabbage are by Voeleker, Kohl¬ 
rabi and 2 ’otato by Anderson.) 
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Table III.— Grass and clover in a fresh state (Vodchr). 



Water. 

Flesh¬ 

forming 

Fat-fonning 

and 

Woody 

Lbro. 

Ash. 



matters. 

respiratory. 


Sweet Bccntcd vtmal grass 

«0’3.5 

2-00 

9-21 

7-16 

1-24 

Meadow fox-tail grass . 

80’20 

2-44 

9-11 

6*70 

1-55 

Crested dog’s-tail grass . 
Cock’s-foot grass . . . 

G2-73 

413 

20-9(> 

9-80 

2-38 

70-00 

4-00 

14-24 

10 11 

1-51 

Hard Fescue grass. . . 

09-33 

3-70 

13-48 

11-83 

1-66 

Itali.'in rye gi-ass . . . 

Aicadow cat’fi-tiiil gnuen . 

75-01 

2-45 

14-91 

4-82 

2-21 

57-21 

4-80 

24-35 

11-32 

2-20 

Smooth-stalked meadow \ 

07-14 

3-11 

16-01 

12-r) 

1-95 

grass.j 

Rough-stalked do. 

7300 

2'58 

11 )l 

10 11 

2-20 

Red clover, TrijUiam ( 

H5-30 

2-31 

14-70 

_ 

i-30 

pratcnHc .... I 



Crimson clover, Trij'o- I 
Hum ‘incarnatim . / 

82-56 

3-25 

17-41 

- 

]-8S 

While clover, Trifolium | 

8000 

1-5 

5-11 

11-.7 

0-12 

repens .j 




Rib-grass, I'lnnldf/o | 

laueeolaia . ) 

84-78 

2-18 

GGl 

510 

1-30 

Green ryu. 

7.V-i2;{ 

2-705 

10-0-20 

I0-188 

1-.3.5.8 

(Trecn rape. 

.S7->'.50 

1.-13 

1-049 

3-5(101 

l-OOS 

Green mustard .... 

8()-30 

2-87 

4-40 

•1-39 

2-l»t 


Table IV.- 

-Straw 

AND HAY (IV/cL- 

•)* 



Water. 

Fle.Mll 

formers 

Fat 

foruu-rs, &c. 

Woody 

fibre. 

Ash. 

W heat straw- . . . 

13.33 

2-93 

25-40 

51-13 

4-21 

llailf-y straw . . . 

1.5-20 

4 l.'J 

9-57 

00-54 

3-20 

i Out straw .... 

l()-0() 

4-08 

41-79 

31-78 

0 35 

i IJcan st’-aw .... 

19-40 

3 3G 

7-9.5 

(k)-.58 

3-71 

Pea straw .... 

16-02 

9-86 

28-40 

42-79 

1-93 

, Meadow liay . . . 

14-01 

8-41 

43-03 ! 

! 27-16 

0-16 

Red clover liai . . . 

10-0 : 

18 79 

40-12 1 

16 40 1 

7-97 

! Crimson (-lover hay . 

l(J-(5 i 

13 8.3 

3t-.3(5 ' 

20-99 

8 15 

Lucenu) hay . . 

10-0 

10-03 

.3.5-77 i 

28 51 

8-12 

1 Sainibiu hay. . . . 

10-0 j 

15 ,38 

40-81 1 

20-59 

0-5 


(Tlie last four aiinljscs an: l>y IVoij.) 

A lar^e of tlic food coiiHunuHl by cattle goes to llic 

diui^diill al<»n<'vvitli oxcroiiM'Ulitious iiiallcr. .1.15. Lawos, Es«|. 
of KolhaTii stead, read ii ])ai>fr ou lliis subject bcloru the Loudon 
Parinev’s Club, April 4, 1870, and tlie following table, which we 
take from the ‘ Fjiriiier’s Magazine,’gives tlie coiiclusiuii at which 
he arrives:— 


ESTIMATED VALUE OF THE MANURE ORTAINED RY 'J'tlE CON- 
BUairTlON OF DIFFERENT AUTICLKH OF I'OOD, EACU Sl’lU'OSKI) 
TO RE OF OOOD QUALJTV OF ITS KIND. 


Descrinlion of 
Food. 

Money 
value of'tlie 
M.uuire from 
1 ton of ea(-li 
Food. 

Dehcriptioii of 
Food. 

Jbmey 
value of the 
Munim- Iruin 

1 loll of each 
F'ood. 


.0 s. (f. 


L s. d. 

1. Cotton seed (-like 1 


10. Oata .... 

1 15 0 

dscorticated j 


17. Wheat .... 

1 13 0 

2. Rape cake . . 

4 18 0 

18. Malt .... 

1 11 6 

3. Linseed cake . . 

4 12 (J 

19. Burley .... 

1 10 0 

4. Cotton seed euko j 


20. Clover ha V . . 

2 5 6 

not dccorti- J 

.3 18 0 

21. Mc.adoAv Ji.-.-y . . 

I 10 G 

cated . . ) 


22. Beau straw . . 

1 0 G 

5. Lentils . . . 

.3 17 0 

23 Pea straw . . . 

1 0 18 9 

0. Beans .... 

3 11 0 

21. Oat straw . . . 

0 13 6 

7. 'Parcs .... 

i 3 13 0 

25. NVlieut straw . . 

0 12 6 

8. Linseed . . . 

3 13 0 

20. Bark’}' straw . . 

0 10 9 

9. Teas . . . . 

! 3 2 6 

27. Potatoes . . . 

0 7 0 

10. Indian meal . . 

1 11 0 

28. I’arsnijis . . ■ 

0 h 6 

11. l.oeii8tbeuii.s. . 

1 2 6 

29. Mang(‘l w iir/.el . 

0 5 3 

12. JIalt dust... 

4 5 0 

30. Swedish turtiij.M 

0 4 3 

i 13. Bran .... 

2 18 0 

31. Common turniji.s 

0 4 0 

j 14. Coarse pollard . < 

2 18 0 

32. Carrots ' ' 

0 4 0 

1 15. Fine pollard . . j 

2 17 0 




CHENOPODIN is obtained from Cimuwodinui album, and is 
a white crystalline powder, soluble iu alcohol, biit insoluble in 
ether. It has been but little examined. (Reinsch, Neii. Jdhr. 
PfMrm. XX. 208, and xxi. 132.) 


CHERRY-TREE WOOD, used for ornamental purposes, is 
hard, close-grained, and of a pale red-brown colour. When 
stained and oiled, or varnished,it much resembles good mahogany. 
It is used in making chairs, and other articles of furniture. It is 
also a favourite wood for Tunbridge ware. The Spanish-Ainerican 
cherry-wood, very elastic, is used for the masts of feluccas. One 
variety is much in use in France, under the name of * bois de 
Sainte Lucie.’ 

(JlIEVREUL’S CHROMATIC CIRCLE [Colours, Nomen¬ 
clature OF, E. C. S.]. 

CHEVRON, in Architecture, the 'Agaag, or characteristic 
moulding of the Norman style. [Norman Arciutecture, E. C. 
vol. V. col. 971.] In Heraldry, the chevron is a figure formed 
like the roof-timbers of a house. J t has two diminut ions, the C/ici;- 
rmul, which contains one-half of the chevron, and the UoupLcclose, 
whicJi is half a chevroncl. [IIer.vldry, E. C. vol. iv. col. GG5.J 

CHIEF, in Heraldry, the uj)i)er tliinl of a shield, determined 
by a horizontal line, f II ebaia^ry, E. C. vol. i\'. col. ()(i5.J 

CHIGNON. This term is aj>]died to the present mode of 
dres.sing ladies' hair in u boss at tiie hack of the Jiead. The idea 
is hoiTowed from the ancients, chiefly the Greeks and Romans, 
thnmgli the medium of coin and sculpture, and has been handed 
flown li(»m genei-atioii to generation, cowing occasionally into 
fashion, ’i’liis umete< ntli century has lately adoj)ted it, and, 
within the hist few years, brought it to a perfected stage of mar¬ 
vellous varielv. 

So universal noiv is this manner of wearing the hair, that largo 
Wiirehttuses and nuiunfiu’tories have been estiiblisbed forthe pur- 
]»OHe of producing aitilicial chignons for those who have not n 
sullicienl ([uaulity of their own hair to carry out the design. 

There are three materials of which these chignons are com¬ 
posed, viz., rccfl hair, dcfnl hair, and iiuitatum hair. 

Had hair is not, as it is commonly believed, taken from the 
dying, or even from the dead ; such would rcipiirc far too much 
skill and labour lo be jirofitable to the purchaser. Large bales 
of real hair are imported into the market liom foreign countries. 
It is chielly taken fioni tlie heads of the German and Italian 
]>ea.saiils, ui»oii whom nature has bestowed a superahiindunce of 
tins lovely natural adornment, who readily part with a consider¬ 
able portion (as much as can be held between the thumb and 
lureiinger) for a trivial sum of money or a tawdry decoration, 
from pedestrian itinerants wlio go about tlie secluded villages 
and hamlets I'oi- ibis ]>urpose. This kind of luiir is very 
valuable, and fetebes a high prici:, particularly if it be of any 
rare shade of colour. It has logo necessarily through several 
processes of cleansing, baking, and luirilying, before it is lit fur 
use. 

Ikud liair is that portion which is detached from the comb, 
aficr tile hair has been dressed, which, oflen finding its way out 
«»1 tlie window and into the gutters, is carefully collected by the 
.scavengers, who with a great amount of patience succ.ecd in dis¬ 
entangling each one seiiarulely till a sulticient ipiantily is ob¬ 
tained lo be saleable. This kind, lu>wcvc.r, is not near so readily 
purchased, or so valuable as the former. 

dtuitatioH. hair, of which frizzettes or pads for the difl’enuit 
jmrts ef the chignon ui-c coinposi'd, varies extensively in (piality 
aiul material. Ilorsehair is .sometimes classed iinuer tJiis de- 
noiuiiiation, as well as mohair, and go8.samer, which is iiroduccd 
in every shade from black and white, to match the real, quite 
superseding the earlier method of sup]H)rt by wire or cushions 
covered with the reverse side of satin. 

'rin'se fahric.s ari‘ univcnsally u.sed ns a Ibniidation both to the 
natural hair and .artificial chignon. Where a very oinamental 
style is caiTied onl, as miieli, or more tliiui \ lb. of padding and 
])in.s is essential. 

This fashion has cuiisidcrahly tended to spoil this decorative 
portion of Avoman’s beauty. Firstly, the necessity of tieing 
the Jiair tightly, and strainiiig it hack from tlie natural position 
liahiLually, causes it to break, retards its growth, ami in some 
cases it lias been known to turn the hair grey. Secondly, the 
great (piautity of pins required to sustain the wi'iglit and keep it 
in position, ]jres.sing on the crown of the head, produces bmd- 
ness. Thirdly, that iu order to s.atisry the caprice of fancy, not 
only the shape is varied, hut the colour, so that even the natural 
hair often undergoes a 8crie.s of injurious a]»plications of soda or 
strong chemicals, in order to protluce the liisfiionahle shade, thus 
despoiling it of its gloss .'ind elasticity. 

Each variety has it.s ouui ajipeJlution. The plain knot encircled 
with a plait is most like the (Ireek. There are chignons composed 
entindy of plaits, or divided down the centre with a plait between 
the seiiaratiou; chignons of curls, both horizontal and perpendi- 
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oular, or with the hair suffered to escape like a fringe below the Although nearly sixty years have since elapMd, the difficulties 
boss. They have become such an enormous size, that for some have not yet been surmounted which stood in the wajjr of the 
time it was impossible to wear a bonnet without spoiling the pmctical use of this fibre in our spinning and weaving factories, 
effect or work of the design, and even now' it forms jmrt of the The natives of China and India obtaiii strong fibres from the 
head>gear. plant, useful for many purposes, by simple maceration; but 

Once or twice since its adoption other modes have been the w'orking up into textile goods is a very different matter, 
brought forward ; but as fashion is being considerably imitated None of the processes usually adopted for flax and hemp have 
from the Japanese, with whom it is universally worn, and which been found available for Cnina grass. The natives do little 
country is quickly rising into notice, it is likely yet for some more than scrape the fibres to fit them for making twine, thread, 
time to prevail. and fishing-nets; tlie liax-preparing machines, used in England, 

CHILLS; CHILLED IRON. Chill is the name given to a are far more effective dressing agents, but how to apply them 
mode of treating the suiiace of iron. Metal moulds, called chills, to this particjilar fibre is a problem not yet solved. A process, 
are used for casting such iron. The mould being a goo«l con- patenteef by ]\res.si’s. Wright & (]!o., in 1849, produced beautiful 
ductor of beat, the molten mass cools more quickly on the siir- specimens of fibi-c, iliough at too high a cost to find a market, 
face than wdien poured into sand moulds. The moulds are usually Meanwhile tlie jdant is growing abundantly in India; and 
rubbed with black-lead, lar, or some other substance, to prevent renew'ed attempts lire being made to introduce the fibre into 
adhesion of the metal. Grey and mottled pig-iron are the kinds European fiictories. 1 u 18G4, the Chainher of Commerce at Rouen 
best suited for this mode of treatment. beiiiL' harder and toii'dier, distributed ii(X) lbs. of the fibre anionir the maiiufacturera, in order 


and more liquid when melted, than otli(‘r kinds. The thicker the 
mould, the harder the casting j but some, iron contracts too much 
in cooling to make chills rvithout cracking. Chilled iron i.s whiter, 
and of lower specific gravity than iron ollierwi.st^ ca.st, wdiih' the 
hardness of the surihee .sometimes exceeds that of steel. A little 
T)hosi)lionis is said to be good, sulpliur bad, in the metal. Me.ssrs. 
Ransome employ the chill largely in making ploughshares and 
railway chairs. By careful mauagi*ment, some parts of the siir- | 
face can he chilled, and the, rest left luicliilled. Major l‘alli.ser’s 
chilled iron shot and shell have been ])artially adapted i 
artillery, being made harder than ordinary iron, uii'* much | 
cheaper than steel. 

CHIMNEY [E. C. vol. ii. col. 844]. The lofty ladory 
chimneys noticed in the article here cited, have been exceedeAl 
in height hy one since c.onstructed. This is at Towiisheiid’H 
chemical works at Port Talhot, near Glasgow. It i.s 4C8 feet 
from the foundation to the top ; being, as is suppo.sed, the loftiest 
building in the world, except the spires ol Strasbourg and 
Vienna cathedrals. The external diametc'r varies from 38 feet 
at the bottom, to 13 feet at the toj); the. tliiekne.ss, from 
bricks to Ik brick; the internal diameter, from 20 feet to 10 
feet. The Fiorizontal section is circuhu'; the vertical sect' 
that of a truncated cone, without butti-r or entasis. Jii 1809, 
a violent storm of wind threw this chimney 8 feet out of llu 
perpendicular. A readjustment was brought about in aii in¬ 
genious way. Several sa\v cuts w’eie iiuulc on the, winihvard 
side of the chimney, somewhat more than half through the 
diameter; a slightly wedge-shaped slice of material W'us re¬ 
moved from each gap ; and the lofty structure settled back 
again into its place. A similar o])cratiou has been performed on 
a chimney at the Goole alum and smelting works. This chimney, 
about 200 feet high, was blown 4 feet out of the ])erpendicnljir 
in 1870 ; a thin wedge of brickwork, extending two-third.s round, 
was cut out, at a height of 20 feet from the ground ; a thinner 
wedge was introduced, and the chimney r(;-.settled in its proper 
place. Wrought-iron cliiiimeys of considerable height have been 
erected. There i.s one, at the Creusot Iron Works, in France, 
197 feet high, and 7 feet in diameter ; it is built of very long 
upright sheets or plates of iron, tapering in widtli, and has a 
ladder ascent inside, Irorn bottom to lop. .Sheet-iron chimneys 
are much used on the Continent, on account of their comparative 
cheapness ; but they are less durable, lliau brick. 

There is reason to believe that improvements in chemical 
iiianufactures will, with the udojitioii of smoke-consuming and 
vapour-condensing contrivances, gradually lessen the necessity 
for Iniildiug such lofty chimneys. The statutes popularly known 
as the Smoke Act and the Alkali Act will probably be coiulu- 
cive towards this end. 

CHINA GRASS is a vegetable, fibre, which textile manu¬ 
facturers arc endeavouring t.o bring into use as a substitute for, or 
at least an addition to, cotton, w ool, flax, hemp, and jute. Abuul 
the beginning of the present cenlurv, Dr. Roxhurgli reported 
favourably of a jdant wdiicli he met with in the Malayan Islands 
and Peninsula, and named the Urlica ancl which was 

known to the natives by the various names of Callooee, Kanl'hura, 
and Ilamy, It is a nettle about eight feet high, with large and 
strong fibres, easily eepamble from the inner wood and the outer 
liark. [Uhtica, E. C., Nat. Hist. Div. vol. iv. col. U75.j 
Some specimens W'ure taken to Calcutta in 1803, and placed in 
1 he Botanic Garden ; and this led to the cultivation of the plant 
in other parts of India. In 1814 a considerable quantity of the 
fibre was brought to England, and placed in the hands 01" manu- 
lacturers, who reported favourably of its probable usefulness. 


that they might ascertain, by numerous trials, whether it could 
be nuiiii]>ulatcd wdth the machine,s usually employed for spin¬ 
ning and weaving cotton, and dyed in the same manner as 
cotton. So liir u.s the expeiinients w'ent, they .scenuid to show 
that a mixture of tlu; fibre with cotton workell better than the 
fibre by itself, the ratio being from one-Iialf to two-thirds of 
Jhina gra,M.s. A French comjiany wa.s formed in 1805 to develop 
Ilf iii-mnfactniv. Mr. Abbott,'United States Coirsul at Brao- 
bnljin Yorkshire, iiublislied, in 1805, ti rejiort to the effect that 
lie fibre mixed excellently well with bing-staplc W'ool, for 
weaving into stiff", strong, glossy textile goods. Early in 1870, 
M.ajor i’arkc, deputy-commissioner of one of the districts in the 
Punjab, sent specimens of the fibre to a Liverpool merchant, 
for iraiismissioii to the Liverpool Chamber of (Commerce. These 
saiiijiles were in the native, state, the inamifactured state, and 
the dyed state, as prepared by tlie natives of the Punjab. He 
drew attention to the fact that tliis fibre possesses quali¬ 
ties unlike tho.se of any otluir material employed in textile 
w’ork ; and he invited nianut’acturers to make renew’ed trials of 
their skill in the matter. To aid in this object, the goveniment 
of India has offered two jirizes of 5O(‘0Z. and 2000/. for the best 
and second-best nuicliiues suitable for BOparatiiig and cleaning 
the fibres, nt or near the jthice of (jnnrth, for the English market. 
The machine wauled seems to lie a kind of heckling-inachine, 
to separate the fibres cli'aiily both from the wood and from the 
bark. The conditions an*, that the fibre should be rendered 
saleable in India at a ])rice not excee ding 15/. ]ier ton ; it being 
culcululed that this ])ri(:e, enhanced by freight and other 
expenses, would be about us liigh as an MnglisU manufacturer 
w'ould be w'illing to give. The competition for the prizes 
remains open till 1872. The Chambers of Commerce of Liver¬ 
pool, Leeds, Bradford, and Belfast, liave taken up th(' matter. 
The India Museum now (1871) contains specimens of China 
grass textiles, somethings like fine alpaca, not so elastic, but 
more gdossy. The maciiinists are trying to imjuove the ap- 
jdiances for separating and dressing the fibre in India; while 
the spinners of Yorkshire are experimenting on various mixtures 
f the fibre wdth wool and cotton, and trying the suitability of 
the inixtnrrs for making fancy trimmings, ladies’ dresses, and 
u])lioLterers’ textiles. 

CHINESE LANGUAGE AND LITERATURE. The^vrit- 
teii language of China stands amongst living like tlie Egyptian 
amongst the dead languages, a remarkable example of a primi¬ 
tive pictorial tongue arrested at an early stage of development. 
The spoken language of the eouiitry consists of several ulliliated 
dialects, having, it appears, a common origin, but not directly 
connected w'itli any other tongue. The invention of the cha- 
ractem is attributed by some to Fuhhi, a mythical personage, 
supposed to liave lived about n.c'. 2254, and W’ho invented the 
prt Acicrt, or 8 diagrams of divination, from meditating on the 
marks on the back of a dragon, and characters from seeing 
llie marks left by the feet of lurJs and insects on the sand. 
Before the time of Fuhlii, as amongst the Peruvians, the affairs 
of the government are said to have been kept by knotted cords. 
This invention is also attributeil to Tsanghee, minister of the 
Emperor llw’ang-te, n.c. 2098, or the Emperor Yaou, from the 
tracks of a tortoise, B.c. 2357 ; and characters have been handed 
down on bronze bells, sacrificial and other vessels, made under the 
Hea dynasty, which flourished from b.c. 2206-—1700. Other tra¬ 
ditions assign to Wan-wang and Woo-wang, of the Chow dynasty, 
B.c. 1134, characters containing the traces of birds, the move¬ 
ments of fishes; and under Ching-wang, B.C. 1110, the six modes 
of forming the characters existed. These most ancient figurative 
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characters represented the fonn of the object itself, as jiriy 

a man ; jHh the sun the moon ; but the vases of 

the early dynasties show a greater. advancement of the art of 
^vniting; and, as in Egypt, the earliest specimens of the cha¬ 
racters show a graphic system considerably developed and 
removed from mere pictorial writing. The necessities for 
improvement caused these old forms called koo wdn to be changed 
for the chum, or “ seal” characters, which were inscribed and used 
by order of the Emperor Shc-hwang-te, b.o. 221; and a further 
modification took plact under the sann^ dyiiiusty hy the intro- 
(iuctio.i of a thick, square character, called le, or ollicial, nearly 
resembling tliat in use. Nearly three ceiitnrif's later, a.d. 76- 
88, llenoii-shaiig-te, an Eiiqieror of the later ll3,n d 3 ’nasty, 
introduced the tsaou, or enivsive character, and this chanicler 
had a partial use ; but under the Tang dyn.'isty, a.d. 618, the 
i)re 3 ent character, called the kcae shoo, or regular form, was 
Introduced. Although some have raised the number of forms 
of the characters to 36, they may all be resolved into 8 varieties. 
The modifications wdiicli the forms of the characters iiave under¬ 
gone in these 8 forms may be illustraled by the following 
examples of the character for.p’a, “ a man” :— 

in the loo wtii, or (ddest iliaracteT, n.c. .336!) or 2607— 
2637. 

R in the /(< vhueii, or great-seal ehnraeter, n.a 820. 

^1^ in tlie itraon chiien, or little-seal ihnraeler, 227. 

^ in the k shoo, oftlclul hand, B.r. 2(W). 

in the hiufj shoo, or current character, a.d. 56—200. 

in the Umu shno, or ciirsivci iharucler, a.d. 56- 220. 

A ill the Irnc shoo, or square character, a.d. 060—1123. 

in the kmr, hiof/ shoo, or rurrent piinting character, 
about A.D. 060— 1123 to tin*. ])reseiit day, now in use. 

This exanq'ile, which shows the development of the hieTogly]»hic 
or i)icture into the current i'orrn, applies to all the simple »jr non- 
coinpoiinded words of the old language. The characDu’s of which 
the language is composed are diviilcd into six classes, three 
])urely figurative, Bueh as the alieady-citi*d jin, a man, jih, the 
sun, yuS, the moon ; the indicutivi! or lro])ic, which I'onvty ideas 

of-a more ab.stract nature symbolically, as Q chany, the morn¬ 
ing, represented by the sun above- the horizon ; seih, the 

evening, depicted by the symbol of vajuiur de.scendiiig to tke 
horizon ; those whicli convey an idi’.ii t)y the union of two or 

more symbols, as ^ ming, brightness, formed by the union 
of the Bim and moon; flit sent, an elf or genius, fonned by a 

man and hill—the man of the hills—certain characlera culled 
inverse, liecanse tliey liave the reverse of tlieir original meaning, 

as ^ Tso, the left hand ; /mo, a corpse; these characters 

having had a different sense in remote times. Another large 
class of characters are the phonic; tlu'y are compositi*, consist¬ 
ing of a key nr generic character, to wliicl: is attached another 
character, giving the sound of the word in the jirimitivc lan¬ 
guage : thus, le, a carp, is composcil of the generic or 
radical character, yu, a fish, and the j'honic ffi h, an 

abode or certain space—this latter only showing that the word 
le means the fish called k, or carp: in the same way, pfh, a 
cypress-tree, is composed of miih, a tree, and plh, white, which 
last is by no means a characteristic of the cypress, wJiich is a 
dark tree, but only giving tlie sound in the spoken language. 

The last class of characters is the metaphoric, as she, a spirit 

J>r genius, which is intended for the rays descending from 
heaven, as a manifestation. This class is very numerous, and, 
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with the figurative, combines with the phonic, and composes the 
hulk of the characters. 

The language has no alphabet, but is arran^d in the dic¬ 
tionaries according to the roots or radicals. These are 214, 
and are arranged according to the number of strokes or dots; 

rectangles are counted ns made by^ three strokes, pj’. Under 

tliesc keys or radicals, whioh are like the determinatives of the 
hieroglyphs, llu; voids or combhiations arc arranged in the 

munber of stroke.s umh r them ; llius, under the radical ^ , jin, 
a man, isi'm, commander, Is placed under 3 strokes; 

pa, an elder, under 5. The place of the radical is not uniform; 
generally it is uL the left side of the character, sometimes on tlie 
right, and at the top or bolloni, accortliiig to its nature, certain 
radicals being, on the whole, unifoim in position. Out of the. 
214 radicals, 11 refer to man, 8 to vegetables, 28 to parts of 
animals, 13 to minerals, H to objects of art, and 41 to qualities. 

Owing to the combinations, many characters are ol'ten difiicult 
to find in the dictionnii(*s, and .some can scarcely be found at 
all. Certain uiiomalie.s also occur: ajie and lion are arranged 
under the character “ tlog,” rhinocero.s under “ ox,” and elephant 
under “hog.” Oeiicrally tlie roots alfonl a clue to the meaning, 
tlio.so nnd(‘r “foot” and “Jiaiid” referring to parts or actions of 
l.lioso limbs. Out of ll,6()t) words, some of the radicals gave the 
following jHojjortioi*;—478 under man, 243 under woman, 467 
under heait, 4!)2 under hand, 136 under df>g, 127 under horse, 
.5 under tortoise, 4 under vapour, 2 umler dragon, 548 under 
water; 8360 were iindiir 33 roots, and 7 roots had 3385 words. 
The language is moiiosyliable in general, as sin, the heart, /oo, 
a father, woo, a mother, Avith some dissyllables, as seang, an 
elephant, /seen, cash, chiefly ending in utermiiial nasal; none end 
with any consonant, exce]>t ?ig or??, in tlie correct language, all the 
rest terminating in vowels or a.spiratc'S. There Is no ft, d, ?•, or 
.c in the language; and it i.s not posidble to give the sounds of 
fonngn words exactly in it. The syllables are about 400; but 
as there are 8 tones, tlieir number is greater, The principal 
tone.s .arc the shang, or ii]>iK*r, ping, or levi-4, ken, or protracted, 
and jih, or short tones : thus, kl us in tar, ta a.s in tax, and ta as 
in tap, ropre.sent lliive of iJu* tones of the syll?ihJ<! fa. Tlieso 
tone.s weiv e.^.sentinl to the old, and are imperative to the pro¬ 
vincial dialects, ns well as being essential to speaking correctly 
the mandarin dialect. Some Aviirds which have cUHerent 
.*<(•11808 have corres]tending tones, and the ken, or protracted tone, 
aliens nouns to verb.s in the classics: thus, ch^, to know, in the 
keii sliing chC’O means, knowledge. The tones are indicated, 
wlien exceptionally used, hy a circle jduced at different parts of 
ihe character. There are ordy two stops in use, a circle or 
comma ]daccd at Uie ilivisioiis, and a larger circle or full stop at 
the end of sentences. Jn can fully printed books proper names 
.are indicated by a line at the right side, the names of places 
Sdinetiiiiea in rectangle.s, and autJiors or works cited in hexa¬ 
gonal or other surrounding lines. But all these are omitted in 
the ordinary books. 'IMie characters are. urranged in vertical rows, 
generally divided by lines, and read from right to left, and 
1 10111 head to foot; the book.s commence where European books 
end. Short senlcuces are .sometimes Avritten horizoiitallj', and 
read from right to lefl. The lines of })oelr}^ are .separateil 
from one another, and the suhjects aie airanged in paragraphs, 
notes in smaller types being a])])ended at the end or inscribetl 
doAA-ii the .side. As to the language itself, it cannot be iden¬ 
tified Avith any other, the feAv Avords Avliich arc similar to some 
Gennanic, fkdtic, or ollu r roots being exceptions. It requires 
a knoAvlcdge of 3,000 or 4,000 characters to read or Avrite it with 
fluency. 

The niiinher of characters is supposed to be about 80,000. Of 
these, 26,000 are said to have been introduced by the Buddhists. 
The language may be divided into the Avritten and the spoken ; 
and the written language, again, into the old and modern style. 
The old style, re]n'eseiitiug the language spoken at the earlie.*:t 
period, i.s reniurkablj" concise and monosyllabic, and uses many 
forms which have become obsolete in the modern style—the 
sign of the genitive of the old style, for example, is che, that of 
the modem tih. Both in the old and new style, tlie verbal root 
remains unchanged, and the cases of the nouns are formed by 
prefixed and affixed words, which are numerous. As a rule, the 
prepositions are prefixed to the noun.s, in which raspect the 
Uhmese resembles the ArA-an rather than the Turanian family. 
For example, kwd, a kingdom, Avoiild bo declined thus—“ a 
kingdom;^' M che, “ of a kingdom ; ” yu kwS “ for a kingdom 
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« **by means of a kingdom ; ” kwd chung, “in a kingdom.” ' 
The plural is formed hy a/fixing rtiun or otW particles to the 
verbal root, as jin mwi, “ men.” The adjective is undeclined, 
as in English ; /cin, “ golden ; ” ta, “ great.” The pronouns 
are declined as nouns. The verb is conjugated as follows The 
verbal root exjjrcsses the present tliiis —go lae, “ I come ; ” ne 
mun lae, “ye come.” The perfect has leaou affixed, nafaZae Zmou, 
“he came ; ” the future, yaou, kamjy and other words, as ta wnn 
yaou lae, “ they will come.” The imperative is either formed by 
an xililies, or else by placing the pronoun before the verb, ami 
is decided by the context, us ne ken, “ go thou tsinrf Un, “ pray 
sit,” i.e. “ sit.” The participle is like the adjective, and declined, 
or else formed by adding tlie genitive postiix to tlio verb. The 
infinitive is formed by position, us being the second of two verbs 
in jjosition. The passive is made, either by ])osition .and eont«;xt, 
or else by addition of the auxiliary verbs, she, “to be ■«•</, the 
same ; yeio, “ to have ; ” hei, “ is.” Adverbs, interje«‘tions, con¬ 
junctions, are formed by numerous ])articles ]duc.e(i in diilereiit 
rts of the sentences—the adverb geneitilly ])receding the A'eib. 
le old language, althougli very concise, abounds in jiarlicles ; 
the sentences are generally short. Tlie meaning of each cliaracter 
is modified by its jKisition in tlu* sentence ; ami many cb.araeters 
have more senses tliaii one, es])ecially in combination, the .same 
word being noun, adjective, verb, or adverb, ae,e.(mling to its 
])osition in the seiilence. The general syntax is, that the nomi¬ 
native and iristruiijcntal pr(‘cede.s th(‘ veub ; the objective or 
accusative follows it; the adverb precedes the verb, but many 
particles and conjunctions are at the end of seutenct's. Tlie 
modern language, or the Mandarin, is only a development of the 
older, in which, although tlu^ words are used singly, as a rule, 
yet certain polysyllabic or donldu words arc occasionally nsed—as 

kenntszc., for the “superior man," or “ sagi*." Tn the 

modern language, the ex]ian8ion of ideas, nml necessarily of greater 
distinctness in conversation, jiroduccs a redujilication of ideas ; 
thus,/eo, “father,” in the old sty b', became/e« isiu, “ fat her-rela¬ 
tion,” or “father,” in the new,ami to the similar-soumling word, 
foo, a liatchet, was added (ow, “ a head,” for foo tow, an axe. 
Tlie ambiguity of the mere syllable, foo, in conversation was 
•avoided. The construction of those dissyllables is not all on the 
same plan. Somclimos two words of a like nature weni taken, .as 
Uton, “a path,” loo, “a road,” for luoiiloo, “road or ditlerent 
degrees, iMiJicwfi, “an elder brother,” tc,“a younger brother,” 
for heung ie, “ Itreihren ; ” or totally adverse words, as tang, 

“ east,” sac, “ west,’’fur fuug sr.r, “ thing or connionnd words, 
as niae, “ to sell,” and jin, “ a man,” for tuaejia, trader ; or meta- 
phoiicfil, as yan, “cloud,” and .An///, “cliamber,” for yunfaiKj, 
“a monastic cell.” The same ruie apjilies to tin* verbs and other 
parts of speeeh. The declension of nouns is much the same as 
in the old language ; tih i.s, however, substituted for chc, in the, 
genitive and in adjectives. For nouns of number, it extensively 
uses numerals, .as yili ko jin, “one person, man,” i.e. a mun ; san 
pu7i shoo, “three volumes, books,”/.c., three books. The ]»ro- 
nonns are very numerous, as in the older forms ; and hoiiorilic 
forms arc substituted, ns .seaou fr, “younger brother,” for “I ; ” 
laoic yay, “ venerable obi gentleman,” for “ you.” Variou-s sb.ades 
of expression are in use, according to tin; rank and age of tbe jier- 
8011 addressed, as in other Asiatic languages, and the Eiiqierorba.s 
a special pronoun, chin, like the ‘ \Ve ' of J-limijieaii rnonarclis. 
Different metaphoric ex])ressii)ns are used for the jio.ssessive, us, 
han km, “cobf house,” i.e., my house; Uncjhrung, “the com¬ 
manding^ brother,” i.e., your Itrother. Tlie pronouns are chay, 

7ui, “this, that,” and shin wo, or shiinmo, “what.” The verb 
is rather dilferently declined, tscany, cho, are used as inteiisi- 
tives ; Jccu and lae., “ go and come ; ” jia, “complete,” Icaou, 
“ended,” us auxiliaries yew, “to have;” and numerous others 
are used for the dill'ereut timses. Many verbs are formed by ta, 
“to beat, or break,” us (a shwat/, “ to draw Avater giving them 
a very different sense. The ailverbs are formed by rejieating a 
noun, us jih jih, “day after iluy, daily ;” or by adjectives and 
coinpouua words. Adjectives, an<l other wonls, also become 
adverbs by their position in the sentence ; and many ailverbs are 
special words, as 7jay, “ indeed.” 

Tlie ])article.s and adverb.s are very numerous, so much so, that 
the knowledge of the language depends on that of the particles, 
and the Chinese, who have no grammars, supyily the defect by the 
employment of particles, and some of the Eiiroiieaii grammars are 
full of the same. The principal styles of writing are prose, vary¬ 
ing according to the jieriod, and often imitated from older writers. 

A kind of elevated prose, called tsse, full of metaphors, ullusioiis, 
and poetic cxiiressions, introduced into works of imagination and 


poetry, the older examples of which are iiTegular, bat rhyming at 
the finals, and alliterative : and verses of lines of five or seven mo¬ 
nosyllables rhyming one after another, with occasional intermis¬ 
sion. Thus, in couplets of five words the second and fourth ought 
to alteniate in tone, that is, if the second word is in the ping, or 
level tone, the fourth ought to be in the isc, or uneven, and vice 
versd; the second and thiiil line oiigdit to be the reverse of the 
first, but the fourth should agree with it. In the seven-syllable 
verse, the limt, second, and third are indilfereut ; but the second 
and fourth ought to be alU‘,rnate, and the sixth to be the same as 
the second. The final syllable of the first, third, and fourth of 
the live-syllable verses ought to have the same ending and 
tone, and so in tlie seven syllable ; but rhyme is not indis¬ 
pensable, anil is sometunes omitted. The verse depends on the 
tone. 

(Calleiy, Syslema. l^honelicnm, 8vo, Paris, 1831 ; Reinusat, EU- 
inens de Ut Oranimaire. (liinoise, edited by De Rosny, 8vo, Paris, 
JH.'iS ; Sir ,1. Davis, 77ie Chinese, J2m(), London, 183G, ii. p. 140; 
Chinese. Miscellanies, 8vo, London, 1805; Premare, Notilia lAnginr 
Sinieir, 4to, Malacca, 1831 ; Pauthier, Sinico-jEg]fptiaca, 8vo, 
Paris, 1842 ; St. ,1 alien, Kxame.n Critique, 8vo, Paris, 1841.) 

Chinese Liferafure. Tliif literature of China, although of a 
liigh untiipiity, b.'is scarcely come down in its original form. 
Early inscrijition.'i, indeed, of the time, of the Sluing or the ChoAv 
dynasty, inscribed on stone or bronzi', in early ihariicters, show 
the existence of comjiositions both in ]>rose and verso ; but even 
undi'r tbe (Jhow, when the characters were imiiressed on slijis of 
Itaniboo, extensive works can scarcely have been w'ritten. The 
invention of the jiencil, by Mungteen, about n.c. 240-205— 
if, indeed, it did not take jilace earlier—^gave the first imjnilse to 
maiiuscrijit writing ; but the founder of the Tsin dynasty, who 
a.scended the throne n.c. 22J, endeavoured to siipjiress or ex¬ 
terminate all literature except that relating to medicine, divina¬ 
tion, and liusbandry, and the. works had to be subseipicntly 
collected about n.c. 100. 'riu^ im]»eji;il library was, liowever, 
reduced to ashe.'iabout a.d. J,by the insurrectioii of VVang-mang, 
and the Jlan dynasty only recovered, by great exertions, jiart of 
the lost literature. About a.d. 2(K) the imperial library was again 
burnt. A new library of about 30,000 books was collecteil, but 
Avas again burnt in A.D. 311. The dynasty of Tse had collected 
about 18,000 books in a.o. .500, but they wi're again burnt 
ill the revolution Avhicb ensued. Under the Leaiig dynasty, 
A.D, 520-520, a eollectiou Avas madi' of about :{3,0l)0 books, 
and the Emperor Yiiente removed a lilirary of 70,000 books 
to King-ehoAV, Avliie.b lie burnt on his defeat. Since that perioil 
the suceessive dynasties have continued to collect and tnuiscribe, 
and the great bulk of Chinese literature at the close of the last 
eentury aiuounteil to upAvards of 10,000 Avorks, in about 110,000 
Cliinese Aolumes, Avbicli, exi.epting Buddhist translations, novels, 
and otlie.r Avofks of the imagination, embraces the present lite¬ 
rature of (’hinu. The destruction of the library had rendered 
it necessary to olil.ain some of the lost books by oral traditions, 
and by this means portions of the more ancient books were 

recovei-ed. The first and most ancient AVorks are tlie 

King, or classic.^, comprising the AAritings or compilations of 
I Confucius, Avlio nourished about ii.c. 050, and which form, like 
the Bible, the Koran, and the Vedas, the base of a national lite¬ 
rature. Of tlie.se the nio.st remarkable is the Mm. E king, 

or Book of Changes, consi.sling of comments on certain combina¬ 
tions of characleivs and com]>]ete lines called ICwa, attributed to 
Fuli-he. Tbesi; diagrams were commented upon by Wan-wang 
Avlieii in prison, and by Confucius, and esoteric explanations 
given of their hiildeii mi'aning, suppo.sed to I’efer to polity and 
morals. It is believed to have eBcajied the conffagration of B.c. 
2<M), being classed under the works of ilivination. It is exceed¬ 
ingly ob.scurc and difficult of translation. The Shoo 

King, or Book of History, A\*as compiled from the annals 
of Yu, Plea, Sluing, and Chow, by Confucius, comprising the 
liistory of the period n.c. 2400 to 721. lt«was burnt in the 
conflagrutiuii ulreaily cited, but recovered from oral tradition, 
tiiid an old copy, in n.c. 140, seiu’eted in the house of Confucius, 
and published* by Kung-gan-kwo, the descendant of the sage ; 
part of it, as it now exists, was the fabrication of a later period. 

It parlake.s of the geueml character of the classics, being concise 

and obscure. Thi; g j She King, or the Book of Odes, is 

the thml of the five Kings, or classics, consisting of 311 ballads 
collected by Conliicius, and probably one of the oldest of nil. 
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These ballads are, like the other classics, written in a concise 
and obscure style, and are of irregular metre and rhythm. Man; 
of them, liowever, are simtjle, touching, and poetical. 

Although the tlu’ee books already mentioned liighee 

reputation amongst the Chinese classics, the Glww 

or Ritual ofthe Chow dynasty, the ^|| jjjg E le, and the greatc: 

and lesser ^ jjjffl Wei Le, or Ritual of Wei, composed i 

tlie let century b.c., formed the gi’oup of the 4th of the classicA 
books giving details of the rites, ceremonies, rules and adininis- 
traiion. It is referred to 2000 n.c., if genuine; but it is difficult t 
account for the intennediate period. I'he last of the live classic 

is the mm Chum tsew, containing the annals of the state o 
Loo from n.c. 722 to 484. After the TFoo Uwj or live classic! 
come the ^ Szo shoo, or ^‘four books,” wliich arc more gene 

rally known than the five classics. These last embrace the Confu- 
ciiiii doctrines, the apothegms, instructiuns, and political observa¬ 
tions of the sage, and !ire, with the ollu'rs, the sacred books o' 
the Chinese. The first (fi’ them, the Ta keft, or ‘ (litiat Instruction, 
originally ])art of tli('. Ln /v;, coiit:iining the fimdamental prin 
cipJes of goveriinient as based on the liLunan cliarjicter mu 
family, was ]»art.ly written by (Jonfucius, and completed by liii 
mo.st distinguished disciple, Tsaiig tan. The next, the Ghuw 
ya/w/, or ‘ Inviiriahle Medimii,’ :i.si*.rilled to Kiing ke or Tze sz(; 
a grandson of tlu* sage, is pliilosophicid and psyeliologie.al, am 
inculcates the j)ei‘fonna7ice of what is right as a true wisdom. 
Tjuuyuy or ‘General Convei'satioiis,’ c(tnsis1.s of the dise.ourses 
held ^>y Confucius and Ids disoi]>les on did'erent ]K)mls of polity 
ami morality ; dillerent editions of it existe«l in e:irly tiimjs 
These comprise all the works of Confucius himsidl', and ar 
written in a dignified and aiitithc'tic stylo. The last of the fon 
books has the n.'ime of Mavfj to’, or Mencius : he was the jmpil o 
'J>:o str.Of and died n.c. 314. If is .style i.s imu-e difFu.se, lively 
and rhetorical than that of (Vmfncius, with whom he is lieh 
in equal estimation : the practice’, of virtue*, and the inherent 
gooilmsss of human nature, are the, jirineijial scoj)e of his writings. 
It is from these, writings that all the general principles «)f 
Chinese ethics and jxditics an? derivt'd. The number of eln,s.sics 
has indeeil varied at dillerent periods, si.x and e.ven tliirleeii 
kinffif being admitted; but amongst them wen? book. 

doubtful authority, such n.s the Ifmou Icing, or ‘ Book 

of Filial Piety,’ a supjxised conv<‘rsation on that virtiu? between 
Confucius and a disciple, but wliieli is not received as sin au¬ 
thentic cla.ssic. Not only have the cla.s.sic.s been iliustjuhal by 
numerous coiumentixtov.s, Imt by dictionaries and other ex(‘getie;il 

sii.paraius. One of these is the ^ Urh ya, this uullior.ship 
wliieli is attributed to Ts/.e liea or (Jlunv kung. There are. im- 


Complete Records. They are rather collections than complete 
amials; and closely allied to them are the separate histories and 
many miscellaneous, consisting of the jmhlication of various 


ux urn v^oiiienamg otates, Has been followed by others till 
the close of the Ming dynasty, after which there arc n o 


2 n*inted histories or records, but only manuscript pbblico* 
lions. Be.sides histories, there are numerous biographies, com¬ 
mencing with those of Confucius, and comprising numerous 
biogr.anliie8 of emperors, the literati, and distinguished ladies ; 
many historical excerpts, and commenls on history. The class 
of geographical books, called Ta-le, is also very extensive, and 
comprises numerous details of the different towns and* pro¬ 
vinces. The most remarkable of these is the — jjSjJ 

Yih-tung-che, ]ml)li.shed under the present dynasty, and consist¬ 
ing of 500 books. Under each city, or to^vn, or 2irovince, it 
gives all the di'taila—the names of bridge.s, temples, remarkable 
2 )ersons, hills, and rivers, and they are accomiianied with a 
eoiumciitaiy. This section of literature is mo.st extensive, and 
com 2 )ri.se.s many works on the g(*ogra 2 jhy and topography of 
the (’liinese .and .‘idjoining countries. One of the okVest of 
the.se Avorks i.s the hna Icing, or cla-ssic of lulls and streams, 
said to hav(} been written in tJie remote times of the Chow 
ilynasty. Travels arc also comjirised under thi.s head, one of 
whicli, Fiilirkwo-Icp, or History of the Buddiiist Kingdoms, 
contains the narrative of the Biuhllnst ]iriest Falieen, Avho 
travemi d Central Asia in the 5th century a.I). Another work 
ill A.D. 040, called the Ta-Tang-ac-gih-ke, contains translations 
fi-oni the Sanskrit, relating to countries through wliieh Yiien- 
chvvang, a Buddhist jjriest, had travelled. Numerous accoimta 
of foreign nations have been ]»ublislu!d, and of recent ones 
the mo.st reni.arkable is the kfiw-kir/i-foo-ehe, or History of Ma¬ 
ritime Kiiigdom.s, compiled originally liy the Avell-kiiowii 
.’()nimi.ssioner Lin in 1844. Another series of works are the 
■Itlh-Inmn, or Official lleperlorie,s, and the Ching~shoo, or 
rreati.ses on the Con-stitiition. Of these one of the best 
known is the lVan-hecn-Tnng-Kmi(, written by Ma-Twan- 
'in, who wrote in the beginning of the. 13th century—a kind 
•f official cncyclojiiedia. V7ith these is ranked tlie Ta’tsing- 
'euh-le, or 2 >taial laws of the present dynasty, published in 
LB29. Tliere are in llii.s section Avorks relating to taxation and 
jther mal.t(!rs. The Flah-iah, or Catalogues, are also numerous, 
•comprising a summary of libraries at an early period. The 

nost important of these is the |?3 M &ie-Koo, or Four Trea- 

airies, is.sued in 171)9, being a geni.Tul catalogue, raisonnee 
ind critical, of all works of reimte, in 200 books. There is also 
a list of prohibited books, called Kin~l^hofl, but, to judge from 
‘,hos(! whicli liud their Avay to Eurfqie, tin? jirohibition is very 
ffectivc. Then? lire, also many catalogues of lapidary iiiscrip- 
.ions and other monuments. 


nierou.sdictionarii'sarranged according to the radicals, such astir 
A..T)., 100. The radicals,at lirst 

544, were finally reduced to 214. The dictioii.ary most in use is 
the Kang he ftne teen, or that comjileted hy order of the einjHiror 
Kang lii, in 1710, which is a kind of (?onipendiiim of the 2ire\dou.s 
works. There ai’e several tonic dietionarie.s. These are ar¬ 
ranged under the final sounds of the syllables, with a subdivision 

of tones. The earliest, the Tang yun, was commenced 

under the Tang dynasty. Num(?rous others have aiipeared, but 
the largest and most important is ^ Pei wan yun 

foo, in 110 volumes, 2 mblished in 1711, and containing references 
of exjtressions of one or more cliaraeters to all the 2 >rincinal 
passages of cla.s6ieal and other works. There are also seveml dic¬ 
tionaries of local dialects. Of histories tJiere are many, os the 
twenty-four dynastic histories. One of llie most important 
liistoi-ians of Ciiinai.waB fcize ma tseen, who wrote an old historical 
Work called the Bhe ke. There are also numerous annals; and 
one of the most important of the annalists was I’an koo, who 
wrote those of the former Han dynasty. Those of the Suy 
and Tang dynasties were written by Sze ma kwang. An epitome of 
the whole history was written by Choo-he and called tlie Kang 
keen kang muh, and was continued by after-Avriters till the rise of 
the Tshig or present dynasty. Another of these epitomes was 
written by Wang-fong-Chow, and called, as the preceding, the 
‘ Mirror of History.’ Tliere are other l^ds of history, adled 


The next works arc those called T»^e, or of the j^hilosophical 
ivriters. Many of these Avoiks consist of coiiimeiitarii'a on the 
ivork.s of Cmifucius. Besides the comments on this author, 
•ther Avorks e.oiiLain new systeiias of mental jihilosophy which 
.rose in tlie 11 ih century. One of the most remarkable authora 
>f thi? 2 ^eriod aa^ih Choo-he, Avho Ibuiideil a new school of thoughC 
ind had many tlisci 2 )le.s; but tlie term King-le, or “ mental 
ihilo-sojiliy,” Avas first ii,sed by soiiii? of his later pujiils. A great 
olleetioii of tlieso works, entitlc?d }>ing-U-ta-tseue}ir8hoo, or tho 
Joiiiplete IForks of Metaphysics, was made in 1416. Some 
f these Avorks treated on human nature; some putting 
orth tho doctrine that it was originally de 2 )ruved, as Seun- 
iwang, Avho flourished in the 4th century; others, os Ying- 
leung, Avho lived a. D. 1, stating that it differed in inm- 
(liiuls—all in opposition to Mencius, who had asserted its 
nate goodness. Home of the.se works treated on ethics ; (md 
lady, namotl Chiug, of the Tang dynasty, wrote the Neu-hedou^ 
vimj, or Book of F(?male Filial Piety; and Compilations from 
he Classics, for the use of Ladies, were made by Lan-ting-Yuen 
u the 17tb century. The Ping-Jcca, or mditary writers, arc nu- 
nerous in Chinese. They date os old as the emperor Hwangte, 
md contain the necessary directions for tactics, strategics, and 
irgonisation. There are also many writers on Fa-hea, or legiala- 
:ion; records of law and medical jurisprudence, dating from 
he '7th century B.c., and some work.s on agriculture, commen- 
;ing about the 12th century, with the Nwng-shoo, or Book of 
Husbandry, written by Ohm Foo in 1149. But the principal 
work, or thesaurus, is the treatise of Seu-kwang-te, a disciple of 
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the Jesuits in the I7th ccntnij a.d. There are other works on 
the cultivation of cotton and the rearing of silk>wonuB. Th« 
works on mei^cine are numerous: one of the best known 

the E hmgt or classic of medicine—the oldest ^ ^ ^ PQ 

Swang-U’»o(Hmnt supi^scd to have been written severa 
centuries B.O., and requiring a commentary for its explanation, 
The Mih king, or pulse-classic, is well known in Europe, 
although that mode of diagnosis has much fallen out of use in 
modem Europe. Therapeutics, pharmaceutics, and acupunctun 
have also separate treatises, and there are many modem work 
on various branches of tne medical art in all its branches, 
besides other treatises on veterinary surgery. One celebratei 

work i» the g Pun tnaou hang muh, found in mosl 

European libraries, containing an account of the medical pro 
perties of herbs and other substances. It w'-as written in th' 
reim of the emperor Won leih, a.d. 1570. In late years JJr. 
Hob son has introduced European medical science to the Chinese, 
in several works on tlie subject. But the Chinese; contest th 
priority of several surgical o])erations, such as ti-epanning, and 
they are admitted to he good ph}'8iei.'in8. The woiks on 
astronomy and mathematics, the Teen-won-ft wan-fa, are nuiiier- 
ous, and some of remote antiquity date as early as the (JJiow 
dynasty ; but they were superseded by the labours of the .Jesuits 
in the 17th centuiy A.D., commencing with the Keiin-ping-e-shicu of 
De Ursis, in 1811 ; and the Sin-fa-swan-shoo of Seu-kwang-ti*, a 
Chinese coadjutor of the Jesuit fathers, Terence, Ilho, and 
Schoal. Other works were publiHhed Irom the lectures or oral 
instructions of llicci, but all on the Ptolemaic system; they 
were not received as authentic till 1713. Mei wuh gan ]mhUshed, 
in 1723, a voluminous work on the subject, called the JAh-suian 
teen-ahoo. Quite recently, Mr. Wylie, (d' Shaiighae, has translated 
Sir John Ilerschers work on astronomy, under the title of Tnu 
2Vc»,in 1859. Arithmetic, in all its branches, has been cultivated 
for many years in Cliina, and .soitu; works are jefeiTe<l to the 
remote age of the Chow dynasty. The oldest work, the KeK-vlinng 
swaii-shuhf is supposed by some to he not earlier than the Chris¬ 
tian era. The Chinese system of algebra a])peured in J247. 
Other works on Irigouometly, plane and si)herical, date from the 
13lli century j but all wei-e superseded by the J eiiuits, wdio trans¬ 
lated Euclid, and introduced European mathematics, iinduding 
logarithmic; problems and dialling. Many modern works on these 
brunches have bc;en translated into Chinese. Still less interest¬ 
ing than the mathematical branch are the work.*! on divination, 
astrology, hooks of fate, conmiencing with the Y^ih king. 
Another class of works refer to the E shah, or “arts,” and 
there are several works on writing, drawing, ])uinting, auto¬ 
graphs, and seals—a class of antiquities much studied. The 
uelmeation of the bamboo is a very favourite subject, and a 
work called the Ghuhpoo tseang Ink, was origimilly puLdislicd by 
Le kau in 1269. There are alst) several woiks on mubk, espe¬ 
cially for the kin, or lute, treatises uii archery, swords, and 

metal vases ; the most extensive work on which is 

P5 koo too, compiled by Wang loo and othi;rs, at the begimiiug 
of the 12th century. Other works on inscriptions, (jbjects of 
art, jmllets, pencils, iuk-cakes, and a large ami numerous series 


the religious and other works of the Jesuit missionaries amongst 
the misceUanies. Amongst them are those of the celebrated 
Bicci, who wrote against Buddhism; of Langohardi, who lived 
in China from 1597 to 1654; and Diaz, who translated the ‘Imi¬ 
tation of (Jhrist ’ into Chinese. Verhiest also wrote religioiu 
works. The Jesuits were assisted in their labours by their 
teachers, converts, and adherents, the most literary of whom was 
Sen kwaimte, and their works show on elegance and classical 
style which has not been surpassed by the Protestant mission¬ 
aries, Ikforrison, !Milne, Gutzlaff, and Kidd, who had not the 
same eminent services at their disposition. In most European 
elforts there is a poverty and baldness quite different from the 
native style. Mohammedanism has contributed nothing to 
Chinese literature. 

There are numerous Chinese encyclopedias, called Lung 
sh,(K The earliest, called the Kcnn-foo-luh, is not older 
than the 5th or (ith century A.D. Their compilation was 
generally ordered by im))erial authority, and Tae tsuiig, in 
A.D. .977, and (dn'n tsung, in 1005, ordered the (;oinpila- 
tion of the emyelo])a3dias, pcen lung, and Tsih foo 

yncnkicri. (.'liiiig Isuo, of the Ming dynasty, in 1403 ordered 
about 1.50 lilerali to drsAv up a critical review and history of 
the literature j;i tlie most (^xtemled form, and so preserved 385 
rare and curious works. One oi“ the best known in Europe 

is the ^ -1^ l^an iszo ioo hiouy, Encyclo 2 )£cdia of the 

Three Scieiic(!.s; it is einhellislied with cuts, and compiled by 
Wang ke in the days of' tliu Ming dynasty. More recent ency- 
dopjedias liave been publish(;d in J 723. The essayists or authors 
:)f light literature are called sawn shwo kea, “smull-talk group.” 
Many contain dissertations (jr iiarrativi'.s of historical events, or 
arc occupied with descriptions of the marvellous and super¬ 
natural, as the ^ow shen ke, of the 4tli century A.D., and the Po e 
ihe, of the- 9th century a.d. ; others, of the sayings and doings 
)f historic-al and other chfiructiTs, or other anecdotes and detaiJs. 
Many of tln'se works are not considered worthy of (jredit, and 
.ire hardly distinct fi'om the class of novels, ivhich, although well 
known in Europe, are not adniitteil by the Chinese learned as 
)art of the national literature, and are placed amongst forbidden 
jooks by the I'hiiiese censur.sliip of the press. TJiese lujvels are 
•liviaible into s<!veral classes, as the historical, of which the t^ian 
tirJ she, or History of the TTiree Kingdoms, written by Lo 
kwan filing, under the Yuen oi* Mogul dynasty, is the most 
jelehrati‘d,l)eiiig u model of classical style, clear, and well (httailed. 
Another work of the same class is Skicuy hoo chuen, or Tale of 
lie Jliver’s Banks, is only inf'erior in merit, and was written by 
■Jlie ngae gan, of the sami; ])(!rioil. I’liere are many other his- 
iorical W(»rks of tliis ( hiss, and otliers like it, as the Se-ye-w-ke, or 
llisUay wf the llanihlea in tlie AVest, giving an account of the 
■JuddUist jiriest Ik'iieu diwang, of tlie 7lli century A.D. Another 
lass of novels un* tliosi; ivliieli treat of domestic life. The most 
•emarkahle of tliese is the King-ping-mci, written by Wang she 
;hiii, of the Ming dynasty, rec.ordini^ certain, dissolute adventures 
if tScviunking, a kind of Cliinese Don Juan, and others; the 
Uaou-kew-chuen, or Fortunate Union, which was translated 
jito several Europc'an languages; and the Yuh-Ieeaou-le, or cou.sins 
Yuh luul L(‘, and the Hung-Low-mun, or Dreams of the Lady’s 
('lijunber, all witll written, and giving an admirable idea of 


of books on coins, tlio most important of which is the ^ ^ 

Taetn luh, published by imperial authority in 1750. Tlie w'orks 
on mineralogy are few and unimportant; Ihose on the cultivation 

of tea—of which the ^ Clia king, or Tea classic, written 

in the 8th century, is the principal—are more valuable. Even tea¬ 
pots have had their authors. There are many works on liotany, 
and monographs on dilfercut plants; very few on ornithology; 
some on ichthyology ; ami treatises on food and diet. Another 
class of works among the Chinese is that of miscellanies, Yuh heiing, 
first of which was written by Mih tcih, of the Chow dynasty, 
consisting of moiul and political dissertations. Many of tJiese 
oontaifi curious and remarkable notices of all sorts; and amongst 
the philosophical notions may be cited those of Shin taau, who 
wrote on the adaptation of creatures for their respective positions 
in the scheme of nature or uiiiven^e, and other philosophical 
ideas. Of others, the historical treatises by Yih, Prince of iSeang 
Tung, ore most celebrated. TJiese are called Kin Imv tsze, and 
relate to travels and geography, amongst which is mentioned the 
cutting off a heefsteaK from the living ox. Yang sliin, a scholar 
transported to the penal colonies under the Ming dynasty, wrote 
extensive miscellanies during his detention. The Chinese class 


Jhinese inner life. Many tales, however, have the marvellous 
jonnecled with them, and form a separate kind of stories. Be- 
iides which, the Cliinese excel, like the Geriiiaiis, in short 
.ales, and have published collections of sevi'ral little tales, as the 
vin-koo-ke.-kwan. Modern and Old Marvels, and Sc-hoo-shih-wei, 
-lelics of the AVestern Lakes, eoiupUed in the reign of Keen 
.ung. After novels, are classed the works of tlie different reli- 
;ious sects, as the Puh Jeea. Tlieso works effected a revolution 
11 Chiiic.se literaturi!, from the introduction of new terms and 
iharacters. They ivere commenced a.d. 67, by Kashap mu- 
•lianga, who translated the Sze,-shih-urh-chang-kiny, or ‘ Sutra of 
orty-two sections,'and various translations were continued by 
Chinese and Indian Jiuddhists till the lOLh century a.d. In 
he 5th century a.d. vailous works by Chinese autliors made 
heir, appearance, one of which, the Fa-yuen-choo-lin, Pearl 
Irove ol the Garden of Law, was published by Taou-she, 
i Buddhist jiriest, in a.d., 668 . The Buddhist literature of 
Ihina is very large, and has continued down till the present; 
)ut it is more remarkable for its exposition of the faith than 
its literaty merit, and resembles in style that of the Jesuit 
compositions. It is difficult to understand, and full of Cliinese 
transcriptions of liidhui Buddhist tenns. A very iiunierous 
class of works relates to Taouism —Taou kea —the oldest 
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work of which is the Taou tih Ung, Book of the 

Path of Virtue, written by Lam kmn fe»c, or Laoutsze, a contem¬ 
porary of Coniucius, and giving an explanation of the doctrine 
ol‘ inaction or contemplation. Since the days of Laou keun tsze 
there have been many Taouist works and commentaries, some 
of them spurious, written by followers of the sect. The Taouism, 
however, degenerated into alchemy and magic, and formed an 
eclectic religion, by embodying Buddhist tenets. One of the 
best known of the works of the sect is ^ llan ying 

peen Book of Rewaids and Punishments. Its object is to elucidate 
the ioctrine of future retribution of evil. It was witten by an 
unknown author, under the Sung dynasty, .and is a very ancient 
work. A series of writers of tliis sect has continued to the 
iireseiit day, especially of the school which has imitated the 
Buddhists. Besides the larger works, numerous tracts have 
issued from them, cmbracinff the siip])osed instnudions <lelivered 
(lown by deities. One of the most curious works of the sect is 
the Yiih leak chaou chueu Icing she, wliioli details the mysteries of 
the (hiinese hell, to which one Tan che has been prematurely 
called away by de.ath in mistake, but, found innocent of the 
supposed crime by tin; infernal judges, returned to the light of 
heaven to detail the myst(iries of H.ades. 

The last class of (Chinese literature is the Tseih, or belles-lettres, 
(ujinprising poetry, the earliest speciiiK'iis of which are the ])alluds 
of tl)C She king. The first, subdivision is the Elegies of Tsoo, the 
])roduction of Kenh yaou, of the Tsoo dynasty, in tlie -'Ith century 
A.n. The second is the individual (•(dlections, the most remark¬ 
able of which is Lr tne 2 )ih Iscih —the poems of 

Le tae inh, the most famous of the Chine.se poets. »Sze ma kwang, 
a statesman of the Sung dyn.asty,has also left, a collection. Leih keu 
yueii is another elegant Avriter of this jteriod. Many of the poets 
lire long ohbulcte. Amongst jioet.s must he ri‘ckoned the emperor 
Kang he, Avho wrote till 1711, and his sucoes.sor Keen Inng, Avho 
published poems in 1714. One of the best known by this monarch 
IS the Eulogy of the town of Monkdau. Keen lung wrote about 
31,000 poetical compositions. I’he third class is the Tsungtscih, 
or general collections, which werii commenced by Seaou-tung, a 
jirince of the Lcang dynasty, in a.p. .')30. One of the most 
esteemed, and part of which has been translated into PTencli, is 

the Tang yin isung (seen, (tiigiiudly compiled by 

lioo chin hoang about 10 JO, but afterwards »‘nlarge«l by ibe l.abour 
of 2200 persons, wlio excerpted from all ]K>.ssible sources the 
]io(‘nis of the Tang dynasty. As the walk is too large, an uhridge- 
imint, called the Tong she hn h'to' tse.cn rhoo, was compiled by 
A\'ang-yili-yeen, and published in 1732. A conipilatioii of the 
Avritings of celebrated poeU-sses, called th(^ She Jieii .s/e, Avas com- 
jiiled during the Ming dynasty. There .are also some eriticjil 
Avorks on j.)Oetry, and comments on the same. Ohiue.se ]to(‘try is 
by no means of a high order ; it is full of lro]K's and allusions, 
and Bometinies wit and autitlKisis ; deals more Avith the objective 
.and descriptive than the .subjtictiAe ; and the .sentiment of love 
and affection is banished Irom the verses of the literati, Avho.se 
ideas run on hills and streams, moons and llowers, and the in¬ 
ferior imagery of poetic inuiginations. The last class are culled 
Tsxe kcuh, Rhymes and Soi]g.s. The ibyme.s, like thosoof some juo- 
dem American poetry, are at the, end of lines of irregular length, 
and without metre. They commenced Avith the Tang dynasty, 
and then afterwards, in 1138, Me-ycAv-jin Avrote a small A’^olumc 
of these effu.sion8. They are not mncli esteemed by the literati, 
but abundantly used by the Avriters of works of iiction. There 
are several voluminous Avorks upon them, and at the end of the 
17th century a.d. works were publLshed classifying the rhyanes, 
and giving examples hoAv to Avrite them, on account of the differ¬ 
ence of northern and southern tones. Keith are lyrical cou^osi- 
tions which came out under the Yuen or Mogul dynasty. They 
are a kind of prosaic songs, and with them are classed dramatic 
compositions, of which there are very many among the Chinese, 
translations of which have been made into several Eiiroj)eau 
languages. The collection of plays best knoAvu in Europe arc 
the Y'tienrjin-p^i-?iung-1ceuh, ‘The lluudred ITays of Yuen.' 
The drama is melodramatic; songs or recitative are abundantly 
introduced, but the characters speak in the baldest collocj^uial 
prose, contrasting with the high-flown musical language of the 
keuh, or songs, which are about as intelligible ns the Greek 
chorus. There is a great Avant of plot, and the stage effects are 
of the simplest kind. Some have been translated, and one, the 
Orphan of China, introduced on the European stage in a modified 


form. Tlie light literature attracts most attention in Europe. 
On the whole, however, Chinese literature has not found 
much favour in Europe; it has no connection with the West. 
The sentiments, allusions, metaphors, are totally different. The 
names of persons are often repugnant, and strange in sound. The 
light literature, history, and geography have attracted most 
attention ; but that Avhich has received the approval of the . 
Cflimcse bterati would be generally regarded as dim or obscure. 
Most of the classics have been translated into Manchu, and many 
interestmg works into dilfcrent European languages. 

(Wyhe, Notes on Ghi^ae LiUmiure, 4to, Shanghae, 1867; 
Endlicher,iinfWct7ifirBe«ckretfn»7ii;tier chineauchenLitUratun 
4to, Berlin, 1854.) * 

CHISEL. This cutting-tool, used by carpenters and joinew, 
has the cutting edge, at one end, and is usually forced into the 
grain of the wood by the blows of a mallet. Various forms are 
given to the cutting end, according as the tool is a chipping, 
cross-cutting, file-cutting, key-way, mortice, paring, rasp-cutting, 
or turning-chisel. 

CHLABNl'S FIGURES. [Nodal Points and Lines, E. C. 


>]. .957.J A A^ariety of Chladni's fibres is thus described 
sfiOT TyndaU’s work on ‘ Sound,° 1867, p. 154:—If 


vol. v. col, 
in Profe.s.sor 

AA’ater be poured into a red-hot silver basin, instead of flaahiiig 
at once into steam, it rolls about upon its own vapour * * * 

Filling a bell glas.? AA'ith ether or alcohol a sharp sweep of the 
boAv over the t'dge of the ghi.s.s detaches the liquid sjdierules, 
which, Avhen they fall hack, tlo not mix with the liquicl, but are 
driven over the surface on Avlieels of Aaapour to the nodal lines. 
M. Melde, to Avhom we arc indebtcnl for this beautiful experi¬ 
ment, lias given (lraAving.s represcmtiiig what occurs when the 
surface is dividetl into four and into six Aubrating parts. With a 
thin Avinegla.s.s and .strong brandy the eflect may also bo ob¬ 
tained.” It should be remarked that the.se figures, which were 
described a fcAv years ago by M. Melde, Avere first noticed by 
Mr. Tomlinson so far back as 1836, and are described udth a 
figure in Thom.son’s ‘ Records of Science,’ for July of that year, 
p. 12. Mr. Tomlin .son also describes other figures; as when a 
goblet containing oil is made to vibrate strongly by means of 
a fiddle-bow drawn again.st the edge, the oil is raised up in 
WttA'cs, so as to form an undulating line rounfl the glass, the 


Liquids at common Temperaiiirc.s,’ in which the subject is further 
treated. 

('llLOASAfA, a disease of the skin, known also as Pityriasis 
rcrsicolor, Pamiits hepnficiis, and lAver-spots, consisting of a 
change of colour in larger or smaller jiatches of skin on the 
coA'ered ])iu’t.s of 1h(i body. The colour Aairics, as the name versi- 
eofor im])Iies ; a dusky hroAvn being ino.st conunon, and a green, 
fnmi Avhich tint (x^odCw, io be green) the name chloasma is 
derived, being very rare, 'riie di.st'asc is entirely confined to the 
ciilicle, and is neither painful nor dangerous. It is due to the 
groAvth of a microscopic fungus, called mycrosporon furfur, com- 
po.sed of minute joint(!fl lilaments, hearing bunches of spherical 
e<iunl-sized 8])ores. The disease is contagious, and may be cured 
by the daily application of sulphurous acid, hyposulphite of soda, 
or a Aveak solution of corrosive sublimate. 

(JHLOBAL flOLRO 


c&i 


This com¬ 


pound, which is the chief product of the action of chlorine on 
alcohol, may he regarded as trichloraldehyde, and stands in the 

same relation to aldehyde that trichloracetic acid fioes 

CII 

to acetic acid ^offo prepare it, a stream of dry chlorine 

gas i.s iiassed through perfectly anhydrous alcohol, which it 
attacks Avith great energy, giving rise to the formation of a large 
quantity of ethylic chloride. As soon as the first Adolent re¬ 
action is over, it is gently heated in the current of clilorine until 
the liquid acquires a yelloAV colour and the gas passes through 
unabsorbed. It is now boiled for some time, neutralised Arith 
calcic carbonate, and submitted to fractional distillation. The 
portion which comes over between 110“ and 116° yields pure 
chloral hydrate on rectification equal in weight to about 13.5 per 
cent, of the alcohol employed. Chloral hydrate, CaCl 5 HO,H.O 
{G^Gl^H0„2H0), is a crystalline substance, melting at 40°. and 
boiling at 116°. When distilled with concentrated sulphuric 
acid it loses its water, and is converted into chloral, a colourless 
oil boiling at 96°. It is decomposed by an aqueous solutlQltt <»f 
potassic hydrate into potassic formate and chloroform. 

VMS 
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CO^A + " COKo OHCl*. 

Chloral. Potawio Potaasic Chloroform, 

hydrate. formate. 

+ KO,HO « KOfi^O^ + 

Chloral readily combines with water to fonn the hydrate 
above mentioned, and also unites with the alcohols and mer- 
captans, forming crystalline compounds. By the action of 
reducing agents, such as zinc and dilute sulpliuric acid, the 
chlorine in chloral is replaced by hydrogen giving rise to alde¬ 
hyde. It resembles aldehyde, in fonning witli ammonia a white 
volatile crystalline compound, wliicli has ii peculiar odour, re¬ 
sembling that of aldehyde uninionia. (TJiomseii, Jhnit. Chem. 
Ges. Ber. 1869, 597 ; Martins and Mendcjlssohn-Bailholdy, do., 
1870, 443; Personne, Coiiipf. raid. Ixxi. 227.) 

Bbomal, CallBraO = (GJiB/’M. This compound i.s 

obtained in a manner similar tcj chloral, hy Ihe .'ictioii of bromine 
on absolute alcohol. The hydrate Jorms laige crystals, which 
fuse easily and are readily soluble in watci*. When this is dis¬ 
tilled with concentrated snlphnric acid, tin' water is rctainetl by 
the acid, and bronuil passj'.s over us a colourless oil, l)oiling at 
about 100®. It has a peculiar j)ungent odour and shai’p bumujg 
taste. 

CHLORANIL. [Chlorqutnonk, E. C. S,]. 
CHLORANILAMIC ACUD [Ciilorquinone, E. C. S.]. 
CHLORANTLAMIDE [Chloiiqi:inonk, E. O. S.]. 
CHLORATE OF POTASH, In the luaiuiracture of this salt 
for commercial purposes, diirerent systems {ir<i adopted. One 
depends on the action of chloriiui gas on a sobitioji of caustic 
potash ; another, units action on the cta-bonate of ])otash ; (»thers 
on varioTis modes of up 2 )lying caustic lime, suliihate of potash, and 
chloride of potassium. Messrs. liiclumlson and Watts, in their 
‘Chemical Technology,’ describe in full ^li'. .Tames Young’s 
mode of obtaining tins salt—by making milk of lime with caustic 
lime and water; admitting chlorine to act ujfon the milk, to 
form a mixture of chloride of caluiuni and chlorate ol' linn*; 
liberating the chlorine hy the action of sul[ih.'ite of 2 )()tash ; and 
eventually bringing about the iiroductiou of chlorate of ]»otash. 
This suit, in inodorous trans])arent ciysUils, was the mattn ial 
with which the original congreve inatchos were ti])i)ed, ignition 
being produced by moistening the tij» 2 K*d end with sulidiiu icucid. 
In ti^ming the lucifius now made, tluj chlorate is mixe»l with 
phosphorus and grouml glass ; a mixture which ignites with dry 
iriciion. The detonating comitosition for ]U'rcussion caj»s usu¬ 
ally contains about one-fourth chloiate of potash. In pyrolechny 
this salt comhines with Jiitrate of strojjtia, to jmslucu ciimson 
fire, with other nitrates to produce some ot.ln r colours, and witli 
oxide of coj»i)er to m’oducc purple. At one tina; there was a 
belief that it would lie a useful ingredient in gunpowder ; but 
ihe combustion was found to be too rapid, not allowing time for 
the accumulation of exiilosivepower. In calico ]irintiug,chlorate 
of potash is used to heighten the intensity of steam colours. 
CHLORIDE OF ETHITIJDENE [ALincuyDE, E. U. S.]. 
CHLORIDE OF HEXYL [Hexylic Ai.cotiol, E. C. S.]. 
CHLORIDE OF LACTYL [Lactic A cm, E. C. S.] 
CHLORIDE OF LIME [Bleaciiino, E. C. vol. ii. col. 188 ; 
Chlorine, vol ii. col, 856 ; (hiLORiNE Man itfactuke, E. C. S.J. 
CHLORIDE OF METHYLENE [Mcthyj.ene, E. C. S.]. 
CHLORIDE OF ITITHALYL (J’iitiialic Acid, E.C.S.]. 
CHLORINE MANUFACTURE. The production of chloiine 
on a lai'gc scale, chiefly for use in making bleaching pow'dcr and 
bleaching liquid, is undergoing imiiortnnt imjirovcments. AVhen 
Scheele discovered chlorine in 1774, Avhen Berthollct sug¬ 
gested in 1785 its employment for hJeacliing, and >vhen Heniy 
and Tennant put ihe suggestion into lu aclice later in the centui y, 
chlorine w'as Relieved to be a coiniiound body; but Davy, in 
1810, proved it to be an elementaiy substance, one of the two 
components of muriatic acid. This discoverj^ gave a definite 
direction to the mode of manufactiiriug bleaching powder. 

The obtaining of chlorine and of hleacliing jiowdcr may 
almost be r^arded as two stages of the same jirocess ; seeing 
that nearly afi the chlorine obtained on a large scale is wanted 
for making the powder. [Chlorine, E. C, vol. ii. col. 856.] In 
obtaining the chlorine, leaden stills used foimerly to be employed; 
then earthenware ; now, in the Tyne district, stills arc scooped 
put of solid blocks of stone, requiring neither joints nor external 
framing; while in some of the Lancashire chemical works the still 
or yess(;l is made of stone slabs, jointed with a cement of tar and 
china clay. The chambers into which the clilorine gas is made 


to pass are in some districts made of lead, in some of stone, and 
in others of brick ; while in Lancashire they have leaden sides 
and a flagged stone bottom. In causing the chlorine to combine 
with slaked lime to jiroducc hleaching-powder, French limestone 
is much employed ; it is burned in sjiecial kilns, spread in a 
layer of several inches dej)th on the floor, slaked with water, and 
sifted through wire gauze. In some factories the slaked lime 
is placed ujion shelves in ihe chamber where the chlorine is to 
act upon it; in Qeimany revolving cylinders are used to con¬ 
tain it. 

It has long been a matter of regret that the manganese is of 
litl le or no value after once using. It is used simply to sujiiily 
oxygen to the muriatic or hydrochloric acid ; and this it does 
heciiiise the peroxide h;is oxygen in excess. A modem iniprove- 
nient, due chii'lly to Mr. VVeldon, consists in regenerating the 
lieroxide of manganese; causing tht' sjieiit substance to take a 
new dose of oxygen from llu; air, aiJtl becoming again peroxide, 
ready to act upon a new j^nrtion of muriatic acid. On the 
reconiinendation of Dr. Roscoe, Mr. Weldon presented a full 
account of the matter to the British Association for the Ad¬ 
vancement of Science, at tlie Liverpool Meeting in 1870. An 
aci<l liquor is hd't l)y tlie action of tlie muriatic acid on the 
jicroxide of manganese. TJiis Jifpior is neutralised with chalk, 
and air is forct'd through it. The acid was originally a solution 
of chloride of manganese with many other chlorides; but by the 
action of the chalk and tlu* air a white preciiiitute is thrown 
down, containing protoxide of manganese; by further treatment 
Avith licat and air, this is convertid into jieroxide, which may be 
used with muriatic acid as before in the ])roduction of chlorine. In 
this Avay, the luangamise may be em])loyeil over and ov(‘t again. 
J)r. Odiing, Avho read a ])fq)er, ‘ On recent Im])rovements in the 
(.Mdorinc Manufacture,’before the. British Association in 1871, 
staled that, the jiliilosophy (»f the Weldon jirocess consists sinqily 
in this—that tlie jieroxkle of manganese first oxidises a certain 
•luantity of muriatic acid by losing some of its own oxygen ; it is 
made to imbilx* a fr(^Kh dose of oxygen from the air, anil is usiid to 
oxidise a second jnniion of acid ; and so on continuously. Thus 
except during thi‘ first time of using, the acid is really oxidi-sed 
by the air, the mangamiso serving only as a carrier. Dj’. Odliiig 
exjiresses an ojiinion tlmtnitn; may some day be emiiloyed instead 
of mangancsi!, liecause it can he re-o.Yidised quickly ; while some 
manufacturers look forward to the day when no carrier what- 
(!Ver Avill lie needed ; lieat, ail’, and moisture being .so managed 
as to fimiish ox\gou williont tlu' jireseuce of any manganese, 
’rius is the case in Mr. Deacon's i>roce.ss, carried on in his 
chemical Avo7k.s at AVidnes. Heat, ail', and hydrochloric acid 
gas are lironght in contact with a ma.ss of bricks saturated with 
a .solution of a salt of cojqier in such a way as to seiiarate tlie 
chloriiK* from the acid. 

Tlie large extent of the mamifacture of chlorine gives iinjiort- 
anci- to the.se, improA cnients. lii 18(5:5 there, was an estimate that, 
in the. Newcastle liisfriet, 1],(I0() tons of hleaching-jiowder Avero 
made annually, at a selling price of Ul. iier ton. In 1808 
unotliev estimati! set doAvn 120,(M)() tons as the quantity imule, in 
all conntrie.s, for the chlorine of which lieroxide of manganese 
AA’as n^quiiA'-il to the extent of 000,000?. value, ’riiere is exiiected 
to be a consiilerahle les.sening of cost by the. new i)rocesse.s. 
Dr. Odiing, in tlie iiajier uliove. noticed, states that there arc 
now 7.5,000 tons of lileaching-]ioAvder made in the United King¬ 
dom annually. Several iiianufnctuTers have adopted the Weldon 
luoce.'iB on the Continent us AVell as in England. A model of the 
ajqiaratUH for conducting it was shoAvn at the London Inter¬ 
national Exhibition in 1871. 

CHLORINE, SBEtJTRUM OF [Spectrum Analysis, 
E. C. S.]. 

CHLOROFORM, .Vichlorinafed chloride of methyl, pcrcJdoride 
uf formyl, CITClg [E. C. vol. ii. col. 865]. This coni- 

lioirnd, AA-^hich is Aisually prepared by the action ol calcic hypo¬ 
chlorite on alcohol, is likewise Jbniied in many chemiail reactions, 
as by the action of alkalis on chloral [Chloral, E. C. B. col. 534], 
and by boiling trichloracetic acid with itotassic hydrate. 

IcO^o + + COKo, 

TriclUoracetic Potassio Chloroform. Potaasio 

acid. hydrate. carbonate. 

+ ft{K0,H0) - + 2(K0,C0,)). 

It is also formed by the action of nascent hydrogen on carbonic 
tetrachloride. 
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OHLOROPHYLL. 


OHLORQUINONB. 


OCl* + H, - CHCl, + Ha 

Carbonic Hydrogen. Chloroform. Hydrochloric 
tetrachloride. 

(0,CI, + M, « C,HOk + HCZ). 

And according to Gautier CBull. Soc. Cliini.’xiii. 316), by the 
action of phosphoric chloride on iodoform. 


2 CHI, + 

Iodoform. 


3 PCI, . 

Phosphoric 

chloride. 


2 CHCl^ 

Chloroform. 


+ 31 , 

Iodine 


+ 3 PCI,. 
Phosphorous 
chloride. 


(2C,Hl, + ZPa, 


ZGJIGI, + 01 + 3PC\). 


Calcic hypochlorite when heal (id with various organic sub¬ 
stances, as acetone, oil of turiieiiline, ])henol, &(i., also gives rise 
to the formation of cldoroforiu. 

CIILOnOPHYLL [E. C. vol. ii. col. 8Gr..] U'heii a .iold alco¬ 
holic p(dution of chlorophyll is agidik'd Avilli almiiiiia hydnite, 
the colouring in.'itter coinhlui's with it, fdnning a gri'cn lake, 
whilst the liitty snhatances and other inipuiities reinaiu in solu¬ 
tion. On Ixjiling this lake with alcohol, the jiurilied chlorophyll 
is dissolved out, and nuiy he obtained by cvapoiiiting tJie solu¬ 
tion. Long boiling Avitli baryta water de(.onii)ose.s it into two 
suhst.ances, which remain undis,solved. One of these, jiJufUo- 
xnntliin, may he extractfid fwm tlie piecijutaL; by boiling alcohol. 
It crystallises from its solut ions in yellow ]d;iles or orange red 

J irisms, which arc instduhle in watei‘, but nsulily soluble in ether. 

t dissedves in eonc.entruted sulplmric acid, Avith a bright blue 
colour. The other sul)slanc(*, urid^ Avhicli exists in 

the precipitate as a baric, salt, jiassi's into solution on boiling it 
with alcohol and snlphuric acid. i’hy]h»c.yanic. acid is iiisolnldc 
in watei', sulnhli! in alcolud and ctlier, Avilh olive* gi-ecn, or broAvn 
red colour, and forms green or brown salts, Avliich are mostly in¬ 
soluble in Avater. It is soluble in fml])huric acid, and is le- 
pr(',ci])itatc*d unchanged on the addition oC Avater. (Eminx, Bull. 
Soc. Ohim. f*2j v. 4(.5J). 

CHLOKOPICTIIN, CCl,NO., (JhIoro])icrin, which 

may he rcgai’ded as nitrct-chlorofonu, occurs .-is si jn-odnet of 
many chemical react ions. It is formed when a fulmiii urate is 
treate.d with chlorine., and also by heating chloral, clilonuiilic 
acid, or chlororcine Avilh nitric acid, or by tlie action of calcic 
hypoclihu'ite on many organic nitio cciinpemnds. The most ad- 
vaiifageoiis melliod of juvparing thiscoiiijiound is to distil pi(;ric. 
acid (trinitrophenol), Avith a mixture of calcic hypochlorite .and 
water, wlien Avuter comes over, .'iccomjumied by a Jieavy oil, 
W'hicli is the cliloro]ticrin. AVlien dried over calcic c.hloride, and 
])iirilied by recditic-alion, it is a eoh)Uiles.s liepiid of siiecilic 
gravity IhO, and boiling at 12(»’. Its odour is jn'cnliar, and the 
vajiour attacks the eyes very stronglv, ])rodncing a copious flow' 
of tears. It is insoluble in w'ater, hut soluble in alcfdiol .and 
ether. 

When submitted to the reducing action of a mixture of iron 
i'dings and acetic acid, or of ferrous sulphate Jind y»otassic hydrate, 
luelhylainine is produced. 


N(CIT„)11,C1 -f 211C1 + 
Mcthyliimino Ilydrochlnric 
hydnn'hlurate. acid. 


2011 ,. 

Water. 


CCl3(N0,) + (JIT, = 
Chloropicrin. Hydrogen, 


+ 12ir = N{G.J1.,)H^CI -f 211CI + 4IJ0). 

On employing hydriodic acid at a tem})eralnn‘ of 100*’ us tin! 
reducing agent, chlojopicrin, Iioan ever, does not yield nietliyl- 
aiiiiru!, hut splits np into ammonia and carbonic anhydride, as 
represented in the subjoined capiation. 


= NII 3 + CO, -f 31101 + Cl. 

Ammonia. (Jarbonio Jlydi’ochloric Iodine, 
.anhydride. acid. 

NJI^ + 200, - 1 - 21WI + 67). 


CCl3(N0,) -f- 6HI 

Chloropicrin. Hydriodi(; 

acid. 

{G,Gl,]SrO^ QHI = 

When metallic sodium is added to a solution of chloropicrin in 
absolute alcohol, the alcohol distilled ol!’, and water added to the 
residue, an oil is separated, Avhicli is the ethylic orthocarhoiiate^ 
C(C,H3)^0*=OEto4 It is a colourless oil of .specitic 

gravity 0*926, and boiling at 168''. It has a peculiar aroiimtic 
odour, and is decomjpo.sed wrhen boiled with alcoholic potash Avith 
formation of potassic carbonate. A compound OCla(NOa)a hav¬ 
ing properties very similar to those of chloropicrin, is obtained 


by treating naphthalin chloride with nitric acid. [Guanidine, 
K C. S.l (Stenhouse, Phil. Mag. [3] xxxiii. 53; Geisse, Ann. 
C7fc«m. Pha^. cix. 282 ; Mills, Chm. News, ix. 3; Basset, Chm. 
Soc. Jour. [2j 11 . 198, and Ann. Ghent. Phamt. cxxxii. 64). 

Bromopiorin, CBrjKO, {C^Br^NO^). This compound is pre¬ 
pared in a manner similar to chloropicrin, by distilling picric 
acid with a solution of calcic hypobromite, made by adding 
bromine to cooled milk of lime. It is a colourless liquid of 
S. G. 2*811, somewhat resembling cliloj’opicrin, but much less 
punj^ent. At a low tem})erature it solidifies to a mass of pris¬ 
matic crystals which melt at nr. It is insoluble in water, but 
soluble in alcohol and r'.ther. Broniopicriii can be distilled un¬ 
changed ill vacuo, but wlien heated under the ordinary atmo¬ 
spheric pres.sure, it becomes dark coloured from libemtion of 
bromine and rapidly decomposes, carbonic tetrabromide being 
found amongst the jinslucts. The vapour wlien strongly heated 
e.vi)lodes. [Cauuon, BiiOMrnn’H of, Carooni: tetrahromisk, E. C. S.J 
(Sfonhou.se, J*hiL Mag. [4] viii. 36; Bolus and Groves, Ghent. Soc. 
.Tour, xxiii. 153). 

CHL(^R0IU10PRI0NIC ACID [Propriontc Acid, E. C. S.J. 
(JIILOIiOSIS. Groi'ii sickness. The disease takes its name 
from Liu* Gi-eek work to l>e given. It has also been 

calk'd Iho v'hife fever, tlu' virgin’s disease, and icterus albus, or 
trhitc jauialke. Tlie modem W'ord a/neemia, which riieaiis lack 
of ]>lood, Jia.s taken its pl.'icc!. It is, as a rule, a comjJaint of 
unmarried Avonicn ; and is characterised by extreme jiallor, many 
sign.s of weakiic.ss, and disordered digestion. If is ]>roperly and 
etlec-tnally treated liy pri'parations c.ontainmg iron, tlie want of 
which element of healthy blood may be assigned as the cause of 
the ]tidlid comidexioii and sj'mptums of weakness. 

(drL( )1U,^IJINONE. One or more alums of hydrogen in 
(juiiKtne, may he rejilaccd by chlorine giving 

rise I 0 four chJonjuiiiom'.s, all of Avhich Jiave been (ixaiuined. 
Tclraehlnrtjuinone, sijn. J’crchlorsjuinone, clUoranil, ('001^,0, 
substance is formed by the action of iiotassic 
chlorate and hydrochloric a(;id on a variety of substances be¬ 
longing to the .aromatics groui», .as f|uiijone, jiicric acid, uriilim?, 
.sabh'in, iwitin, &(•., )»ut tlu! best method of prepimitiun is to add 
concentrated hydrocliknic acid to a boiling dilute solution of 
]»lieii«d and potas.sic chhArate ; a ])owerJ'u] reaction then sets in, 

Ili(( liipiid Ixdling violently, and emitting a very disagreeable 
and persi.steut odour. As soon as the mixture is cold, the yellow 
(iryslalline mass is Avashed Avith e.ohl alcohol to remove a red 
oily m.alter, and tlnm treated with boiling alcohol to dissolve 
the ler(hlor(|iiinone produced .at the .saiiU! time. The nearly 
pure chloraiiil is now dissolsed in hot benzol, from Avliich it 
erysl.alliz(is tm cooling in hriglit yellow .scales. These arc almost 
insoluble in cidd alcohol, and l)ut sliglitly soluble in boiling 
alcoJiol, s(jm(!Avliatmore.so in ether, and readily in boiling benzol. 
WTien heated with jihosphoric chlcjiide, chlcjn'inil is converted 
into liexac.hlorhenzol, 0„( 'I,, (GiJJIa). On treating it with an 
a(pieons solution of sidphurous auliydride, or Avith hydriodic 
uciil .and i»hosphorus, it takes u]) a mob'cnle of hydrogen, and 
becomes c(»uverted into ('hlorhudruvil, a 

white cryBiidline substance, insolubU*. in Avater. Tliis is soluble 
in alcohol, very solnhle in ether, but .almost iusolublc in carbonic. 
di.sulj)hide and benzol. By treatment witli oxidising agents, 
such as nitric acid, or siilphnric acid and acid iiotassic cliromate, 
it is le-coiiAvrled into cldoranil. 

TcirlUoi'fjuinonc, (J„0l3ll0.j {G,^GljfH0^. This substance can 
he most conveniently obtained from the previously mentioned 
mixtiu’c of cldoranil and teiddonpiinone, wlnk’Ii is left when 
tlu! red oil has lieeii renuned h}' Ava.s]ijng with cold alcohol. 
Wlien the jni,vturc is boiled Avith succeiisive (Quantities of 
.spirit, the teiddonjuinonc and a little cldoranil dissolve and 
crystallize out almost entirely on cooling. The crystals are now 
digested Avith hydriodic acid and jihosphoms to convert them 
into the. corresjionding liydnsQuinones, which can he readily 
se-iKifated from one another liy boiling Avith water, as the terchlor- 
hydro(j[uinone di.s,solves, leaving the chlorhydranil. On adding 
sulphuric acid and acid potassic (diromate to the aqueous solution, 
the terclilorhydro(iuiiione is oxidised into terchlonQuinone, 
which being insoluble in Avatcr, is jinicipitated. It forms pale 
yellow shining scales, which are readily soluble in alcohol when 
hot, and hut slightly in the cold; very soluble in ether and 
benzol. Terchlorhijdroqicinone, CoCXHOglTg (G.^Gl^HO^H,^) crys¬ 
tallizes from water in colourless pri.sjns, Avhich are very soluble 
in alcohol and ether. It sublimes below 100® in nacreous 

BC&1.6S 

IHMorguinone, CoCl„lIa02 (Gi^Gl^II^Of). Tliis body is formed, 
along with the other clilorquiuuue.s, by the action ot chlorine on 
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quinone, but the best method of preparing it, in a pure state, is 
to pass a current of nitrous acid through an alcoholic solution of 
trichlorphenol, or to dissolve the chlorjihenol in the red nitric 
acid of conmierce, aiitl precipitate the chlorf|uinone by water. 
Diclilorquiiioiie crysliillizcs from its alcoholic solution in large 
pale yeDow prisms, which are slightly soluble in water, aiid 
volatilise in its vapour. It is very soluble in hot alcohol, and 
moderately so in cold alcohol, melts at 120®, and begins to 
sublime at a much lower temj)erature. THrhlorhyfJroquinonf, 
is easily obtained from the cor¬ 
responding quinone by dissolving it in an ucpieous solution of 
sulphurous anhydride, and evapomting. It jV)rmB colourless 
I>risms which melt at 15^®. 

Monochlorqiiinone, CflCl^HgOjj is found amongst 

the products of the action of nianganic. ])eroxidt-and hydrochloric 
acid on riuinic acid. Jtfonns Jong yellow needles, wliieli ;iie 
moderately soluble in boiling water, and very soluble in alcohol 
and ether, Mmochloi'hudrof/innnm’, ( 

is formed when quinone is dissolved in eoncentraled hydro¬ 
chloric acid. It crystallize.s in colonrle.ss ])rism.s, which arc 
tiasily soluble in Avater, alcohol ami ether. (Stenbon.sc;, Aim. 
Clmii. Pharm. Su]i. vi. 208 ; (lraeb<*, Ann. Chem. ]*ham. cxlvi. 
1. ; Faust, do. cxlix. Ih.'l). 

Chloraiiilir. Acid., f {iJK When cldoraiiil 

is treated with a cold dilute solution of ])()t!issic hydrate, it 
dis.solveH, yielding a red solution, Avliich, after .a short time, 
d(q) 0 sits dark red necalh's ; these consist, of ])ot.'iKsic chloranilate, 
The ])()tassiiim salt is readily soluble 
in boiling AA'ater, and on adding hydnaihloric acid to the solution, 
the chloranilic acid is pr«!i ipilate<] in hriglit red shining scales. 
Choranilic acid dissolves sparingly in cold AA'at< r, ))iit nmre 
readily in hot with a dark puiph* coh)ur, and is entirely jue- 
cipitated on tins addition of hydrochloric acid to the snlulion. 
The alkaline ehloranilates crystalli/.i' Avell, and its <-tliylic com¬ 
pound forms brilliant rod flattened jnisms. IJy tlu- action of 
ammonia on chloranil, the ammoiiiuin salt oi' clUovtniiInmic nn'd, 
iN’lI*(C„ClaNH 20 a) {Nll,^^L\.^Ul.^Nll.p)^) and chlornnilamidc, 

C,Cl,N,H.O, = I (Cv/tjOJ" tei-.Cl,(NII,,),()J lire 

(.NHj 

They crystallize in ])urple-coloni’cd needles, llitiHlphohichhr- 
hydrorjuinonic acid, K Os 

^dle pota.s,sic salt of thi.s acid is obtained by tlissolving chloranil 
in a Avarni dilute solution of potassic hydric, sulphite. it 
eiyslallizea in colourless prisms, Avhicli arc «litli<;ulll> s»»JnhIe, in 
water. Thiochrowic acid, C„(1IS(.).,);,011(> 

Ou boiling chloranil Avitli an i-xccss rtf a eom entrated solution of 
potassic sulphite, the potassic salt of this aci«l is (brined along 
Avith potassic hisulphohichlorhydro((ninonate, from Avhich it can 
he readily separated by crystallization, being much more soluble 
ill Avater. It forms sulpliiir yellow ])risiiis, which are easily 
soluble in boiling AA^ater hut insoluble in alcohol. KnUilo- 
chrome acid, hiMnlphohio.rykiidrnqninonic acid, t 

On boiling either of the last mentioned 
pota-ssic componnds Avith an .‘dkali, they are (aniverted into 
potassiceutliiochronate, (Jo(HS().j) 20 ,^(K ())^ h, |. 

which forms yelloAV luicrosiMPjiic. crystals, easily .soluble in hot 
water, less so in cold, and insoluble in alcohol. ((.Iraebe, Ann. 
Chem. Pharm. cxlvi. U(i.) 

CHOCOLATE. |Ciiocoi-atm and Codoa, E. C. vul. ii. c(d. 
805.1 The largest chocolate factory is one in France, at Eoisiel- 
sui'-Maruc ; it employs 4(K) Avork] people, find converts eight tons 
of cocoa into chocolate j)er day. The tin-foil for ]packing costs 
IDO,0(H) frillies ])er annum ; and the cliocolute (at the, rate of 
duty in force before the Avar of 1870—71) jiaid l,500,OfK) francs 
annual duty. 

Cheap chocolate in England is sometimes sold for hfss ]K‘r Ih. 
than the cocoa-berries cost. This is exiplained by the adultmu- 
tion with ground and r«pasted ipcas, and p(jtato-starcli, sAATctening 
with a little treacle, and niuisteiiing Avitli muttipn suet. 

Chocolate, e.specially iu the less jpi-eipared Ibrm of cocoa, is 
increasing iu use in England. The imports hetAveeii 18(JJ and 
1870 gradually rose from 0,000,000 Ups. to i;i,0(M),000 lbs. an¬ 
nually ; after deducting the (inantity re-exported, the home 
consumption amounted in 1870 to about 0*2 lb. per hea<l of 
the population. 

CHOIll. In the early time of the Clmrcli imai and Avomen 
singers sang together, hut the custom Avas afteiAvaitls reipressed, 
and the lay members of the congregation seipiiiuled, the. men on 
the south, and the Avonien on the north side. Wlieii screens Averc 
erected to shelter those performing the services from cold, the 


laity ceased to join Avith the choir. The word has been referred 
by various authors to various derivations, as corona^ or circle of 
worshi])pera; chorea, or sacred movement; concordia, or har¬ 
mony of song; x^P^t 5 most ohAOOus is the 

tragic chorus of the Creek drama, which occasionally performed 
analogous duties. The choir, in the modern acceptance of the 
AA^prdj W'as lupt introduced into the Church until the conversion 
of Constantine, a.d. 3:i7, when the services of the church Avere 
developed by the clergy. In the 12th century the space, which 
had been very contfacted, AA'as enlarged, and still more so in 
the l.'Uh century, Ai’lien it Avas sometiine.s expanded to half or 
the Avliole AvesleWi arm (pf the sacred structure. The roof in the 
Nnrman period being often lower than that of the nave, and the 
thp(pr jnised above the surrounding level. 

The position <pf the. chtpir v.aries cipiisiderahly; according to time 
and locality: in the .sppiith-Avestof France, Spain, and u Icav other 
places it Ava-s in the centre of the nave, Avith a passage to the 
sanctuary; in some parts ipf Italy it Avas to the east of the altar, 
its iiKPSt ancient, jposition; jit Fiescph* and Lucca a choir behind 
as Avell as iPiie in tVcput of the altar is fpiind; in the north of 
(lerinaJiy the choir stands upon a C7y]pt, and is enclo.sed with 
.stone screcjis ; .some are even AA’alled utf from their aisles, as at 
Christchurch iu Hampshire, and Kochester. AV^alcott (‘Sacred 
Arch.-ncplogy/ aiul HJlmrch and Convcuitual Arrangemeiit ’) gives 
a «let.aileii li.st ol' variations in jpositioii and shape of the dioir, 
olptaiiiing in diirerenl places and among diUereut religiipus 
h(Mli(*s. 

The. choir transept, w'cnnd transept, ru* Ala superior, marks the 
tenninatippii ipf the sanctuary, as tlie main transept marks the 
eominencp'iiient of the, choir. This lulditioiial space, which has 
been atlrihuled to llyzantiiu.' iiilliieiice, accommodated altars ajul 
chantries, and eiialpled siek and iulirm memlpcrs (pf the estahlisli- 
jiieiit to atb'iid service Avith greater ea.se and ^privacy. Several 
examples an' f<pund abroad, and ago(»(l instance of this stnieture 
occurs at Sali-slpury. Tin* alpipve autljfU'ity gives us a full list of 
the various slyhps and eohpiirs made use (pf hy the canons and 
others jierJ'orming pdnpral service. In Jingiand they avoto a 
suiplice, a black et»]pe Avilliout sleeves, and grey almuc(‘. or 
lupod ; lA'guliirs used t he rochid. or frock, and monks their proper 
habit. 

CHOLERA. For an ac.c(punt of this disefise. sec Pkstii.kncJ':, 
E. C. v<pI. vi. c(p1. dlkl, ami for some additicpnal information 
arising out of reeiuil e])idt‘mie.s, E. ('. S., same hciiding. 

cm ) L ES'P RO P H A KK, (',((.!J1 ,),N.d), ( ( //,).,Ay.y. This 
c(pmjp(pund Avas JirsL (phtuined l>,v the action of oxidizing agents 
on calfeiiie, as when it i.s In.-ated with nitric acid or submitted to 
the ]pr<)l(pnged uctippii of ('.hloriiie in the jpresence of water. It 
may Ipc regarded us diineth)! parahanic acid, and lias been pre- 
]pare-(l from jparahanic. uci«l l.py healing its silver salt, C 3 Agj]S .,03 
[iiAtj(),C„N.j.>^), witli methylic iodide. It crystullizes in large 
irides«;ent scales which are soluble in alcohol and siihlime at a 
temjpenitnre he.hpAV lOO ’. 

CHOLINE, CqHj.-NOj It is a basic suh.stance 

found in tin* contents (pf the gull, and is extracted hy boiling the 
g.ill Avitli baryta Avater puid sejparating the excess of baryta from 
the liltered li([nid hy tin*, addition of the. reiinisite quantity (pf 
sulphuric acid ; on adding platinic t.i-trachlori(m and alcohol to 
the B(dntion, the choline is jpvecipitated as a dnnhle ])latinum 
salt. Clupliiie is AMplatile, has a strongly alkaline reaction, and 
1‘orms ditliciillly crystalli/.able salts Avith acids. Strecker repre¬ 
sents its constitution as | cH“(NMeJIo). 

(Strecker, vl?U7. (hem. Johann, exxiii. ,*153). 

CHONS, an Egyjptian deity, son of Ammon and Mut, third 
]peTson of the Theban tidad, and apjparenlly a form of the 
Jilgyjptiau Hercules. Chons Avas also a lunar deity, and then 
called A7t.oj(.s ri ((./(., “(Jhon.s the mipon,’" and as such is figured as a 
iiiiimmy dres.sed, Aveiiring (pji liis head the full and dichotomised 
di.se of the moon, .and holding a Avhip, sceptre., crook, symbol of 
life, .and the tat, or emblem of stability, in liis hands ; the lock 
of youth i.s at the side of his head. Ih his other tyjie he is 
represented a.s a deity tpf light, liaAvk-headed, and wearing the 
lunar disc on hi.s lu'ad. He had a donhle. name, and Avas called 
Neferhetp or Nephe.iophis in Tliehes, and his types unite him 
AAnth Ptali luid Horns. He is sometimes called the god with a 
double name. To Chons, as the god of the moon, cynocepliali 
apes Avere sacred as the living emblem, and they often ajppear 
in the sculptures. There Avas a prophet attached to those Avliich 
belonged to the small temple of Chons at Thebes. His legends 
do not throw much light upon liis functions; hut he is stated to 
overthroAv rebels, and a stele found in his temple records the 
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lay illwitlidemouiaealpc,-- . , 

the 20th dynasty. His titles are the eldcist son of Ammon, great 
god of the living world, lord of heaven, emanating from the 
abode of heaven, resident in Hermonthis and in the llamesseium. 
Tliere arci numerous bronze and porcelain iigurcs of him in 
collections of Egyiitian antiquities. His nam(j taitered into the 
composition of many Eijjyptian pi’oper iianieH, but he avuh only a 
subordinate member of the pantheon, tuul his name (hjes not 
appear on the. earliest mrmumenls. 

(Birch, Gallery of Antu/uities, ]). 8 ; Wilkinson, ^f(lll}^ers and 
Omtoma, v. p. 19 ; l)e Rouge, lAmle mr me l^itclc fjtiypt., L’aris, 
1858.) 

CHOPINE, a tall wooden clog (jr i^atteii, worn by ladies under 
their shoes to increase their height. (.’hoi)ines were most in use in 
Venice at the endof the Kith and early part of the i 7tli century, hut 
spread thence through most parts of Enroj)e. Their use is referred 
to hy more than one. of our Elizabellian writers. Thus SIiak.sp<-re 
makes Hamlet (act ii. sc. 1) say to i he lady player, “Your lady¬ 
ship is nearer heaven than when I saw you last by the. altitmle 
of a chopiiK'.” 'J’lie most grapliic- aceouiit of tl>e cliopine is th.it 
given hy Thomas Coryate, in his ‘ Cruditie.s,’ Kill, p. 2(i2, 

“ There is one. thing used (jf tlie N’enelhin wonuiii, and soim* 
others dwelling in the cilies and towns subji e.t to the sigiiiury of 
Venice, that is not to be observed (I think) amongst any.other 
women in (ylirisbindoin, which is so common in Venice, that no 
woiuau whatH(n!V(!r goetli without it, either in her hoiist* or 
abroad—a thing made of wood, and e.overed with leather of 
sundry colours, some with white, some red, some yellow. It is 
called a ckajiinei/, wliie.h tliey wear under their shoes. Many of 
them are curiously iminted ; some also of them 1 Iui\'e seen fairly 
gilt; HO uncomely a thing (in my ojuuioii), tliat it is jdty this 
foolish e.ii'tom is not dean banished and e-xUwuduati'd <»nt of the 
eily. Then*, are nnuiy of these diapiiu'ys of a great height, even 
half a yard high, which maketli many of their women Unit arc 
very sljort seem much taller than the tallest woman we have in 
England. Also I liava* heard it oh,served among them, that hy 
how much the. nohler a woman is, by so much the higher are hov 
chajiimys. All their genllewcmien, and most of their wives and 
widows that an; of any wealth, an*. us.sisU;d and HU])j)orted either 
by men or woimiii wlicn they walk abroad, to the end that the.y 
may not fall. They are horiu! np most commonly by the left 
arm, otherwise they might (piickly take a fall.’’ One, indeed, he 
did sec “ take a very dangerons fall,” hut lie “did Jiothing pity 
her, because she wore such frivolous and (as I may well b-rm 
them) ridiculous instruments which were the occasion tlu'reuf.'' 

CTlOilAUiC MONUMENTS. [Cuoraquh, E. C. vol. ii. 
col. 872.] 

OHORKl’ISCOPUS, or a provincial hishoi> w'ithout terri- 
toiial tithis, existed at an early j)eriod in the Oliuich, being 
originally termed j^eriodeitta’, <)!• suj>erintendents (»f idreuits. 
They were common in Africa, and obtained in the Eastern 
(JhuiT.h in the 4lh century, wlu'iice they were probably iutro- 
dneed into the We.stern Church in the eoursi! of the next centuiy, 
Tlieir principal duty was to act as vicars or cutMljutors of the. 
diocesan or regular bishops, who at length heeame opj)o.sed to 
their a])])ointmenl, and procured their suppre,ssioii jilsnit the 
loth century in the East. St. Basil’s works indicate that these 
bishops administered confinnation, cunsecu’uted churche.s, reetdved 
new members into religious institutions, superintended the clergy 
of the churches over wdu(ih tlieir power extended, i)a.s.sed cmidi- 
dates for ordination, ordained deacons and priests before the 
bishop, and in his absence ordained clerks in minor orders. 
They sat in council with bishops and subscribed synodal acts in 
some of the early councils. 

The Western Ohurch very much restricted their rights after the 
7th centiuy, and Pope Leo IL, a.d. (J82, took from them the privi¬ 
lege of ordaining priests, consecrating churches, and oil for anoint¬ 
ing or chrism, and receiving nuns; at length, in the 9th century, 
theii* authority was only acknowledged Ijy minor clerks: the 
Council of Ratisbon, in a.d. 800, commencing the restrictiun. In 
the 10th century their privileges were transferred to archpriests, 
whose office closely resembled that of deans, plcbans, and vicars- 
genoral, and the office of chorepiscopus, which never seems to 
have been clearly defined, fell into disuse by the commcnceraent 
of the 11th centiuy. Nevertheless the chorepiscopus occurs in 
the 12tli century in France, and the 13th in Ireland, lii Ireland 
gi’oups of bishops in one district or city were frequently met with, 
and this probably accounts for the composite nature of some of 
Iheii’ tides. The precentor of Cologne cathedral, os overseer of 


the choir, was termed a chorepiscopus. At Utrecht four such 
officers-perform the duties of rural dean (Walcott). 

CHOROID, a memhrane of the eye. [Eyjs, E. C,, Nat. Hist. 
Div., vol. ii. col. 6(11.] 

CHRISMARIUM, or Grmiarium^ a reliquary of a portable 
nature, worn suspended from the neck by a cord. Stephanus 
Heddius, and William of Malmesbury, in their accounts of St. 
Wilfrid, state that Queen Ermenburga or EnUenhilda, wife of 
Eegfrid of Northumbria, among other indignities ofiered to the 
saint, rohbed him of his chrismarium Avhich was full of holy 
relics, and carried it about ostentatiously. The term chrwnariim 
was also applied to the recepkicle of the. chrism or holy anoiiiiiiig 
fiil, emjdoyed in the Roman ritual, :vud also to the actual place 
where the rite of confinnation, in which the chrism was used, 
w^as lulministered at Rome and Naples, The chrinmalnry, or 
chrisni-putrn, was a vas(! for containing chrism ; that used by 
William of Wykiiliam, Bishop of Winchester, is still preserved in 
New Ccdlege, Oxford. 

CIIliOMATlC DYNAMOMETER. A hundle of thick, 
narrow jdalcs td' glass is lixetl in brass caps at each end. lii tlio 
centre of the hundle is a ring, to ivhicli if a compressing force 
l»e applied, the jdutes become doubly refracting, aiitf, when viewed 
iy means of the ]»olariscope, display bands of colour, the, ividth 
uid iutenRity of which furjiish data lor estimating the amount 
jf force applied. This conti i vanec is diu*. to Sir David Brewster. 

Oil ROMATOHCbiBE. This is a contrivance by Claudet ivith 
relcrence. to tlie SCINTILLATION Oil TwiNKLiNc OF THU Stars 
(E. 0., vol. viii. col. -KiOj, and may rank with Arago’s Seintil- 
lumcfcrs. It consists of a re.llecting telescope, ])art of which is 
inside to rotab; eecciitrically, so as to lu’oduce a ring-like image 
of the star insleuil of a ])oint. 

CHROJdOPHO'J’OORAlTIY. In the attempts to produce 
pliologruplLS ill natural colours, some amount of success has been 
attained by M. Niepce de St. Victor, E. Bec(pierel, and others; 
but hitherto there has been com])]eti! lailiiK; in rendering them 
permanent. [PiKmxiUM’iiY, E. Ck and E. CJ. S.; Niki’cu nu St. 
Victor, E. C. Broc. Div., vol. iv. col. .509, and E. C. S. C(d. 946.] 

OHHOMOSBHERE, a term applied to tbo red matter which 
•iUiTounds the sun, and of ivliich tlie most elevated points were 
first seen during .solar ecJi])ses. [Si.’N, E. C. S.J 

CHRONICIjES 4’his term, though pro]>erly apjdicable to 
any chronological accounts of events, has come to signify more 
particularly those Euro])e.an histories which were written in the 
jiddlc age.s. and wJiichform the basis of all modem histories. 

The mediajval cliroiiicles of every country are to be highly 
allied ; but p'rba[>s there is no country in tlie w-orld which can 
produce more authentic and more varied materials for its history 
than England, its insular position, the tastes of its people, imd 
its good fortune, in being spared foreign invasion, w'ill accoimt 
for this. While we seek for the early history of Franco or 
(Jermaiiy in the universal chronicles of the time, we are able to 
turn to individual chronicles for the history of our own country. 
The public records of the kingdom Lave always been preserved in 
places of safety, and can be consulted to the present day ; and 
the tastes of private collectors saved many valuahle Avorks and 
dociunenfs from destmetion at the, time of the dissolution of 
tlio.se great store-houses of historical materials, the monasteries. 

Bcside.s tin: collijctions of documents and papers Avhicli are 
technically called State-pajiers, there are fine collections of 
historical MSS. to l>e found in the British Museum, the Public 
Record Office, and tlie libraries of the Ihiivi'i'sities. Some 
private collections too iwen rival our public ones ; notably the 
library of Sir Thomas Phillipiis at Cheltenham. Foreign 
lihraiTcB also possess many valuable copies of MSS. relating to 
the history of this country. 

It is to the monasteries of the middle ages that we arc in¬ 
debted for the greater part of the chronicles. The importaiico 
which Avas given to their compilation in religious houses is AVell 
known. The strict rules with which the Scriptorium, or copying 
room of tin* monastery, was guarded from interruption ; the 
immense amount of Avork which was there composed or co])ied ; 
the importance of the oflicu of liistoriographer of the house ; all 
show the can^ of our micestors to record passing events. 

The vai-iouH forms which these chronicles took may be ar¬ 
ranged under the heads of Universal or General, and Special 
Chronicles. The universal chronicles deal gcncially with the 
history of the world at large, from the Creation downwanls ; 
always, however, with a tendency in the author to bestow more 
attention on the history of his own country. Special chroniclea 
are the histories of individual countries. 

The simplest, and no doubt the most ancient form which is 
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found, 18 the table of yearn with remarkable events noted in co¬ 
lumns ; just as similar entries are made in our modem almanacks. 
These tables were geiunally made un in blank ready for memo¬ 
randa to be entered. In a MS. in the liritisb Museum there is one 
such table with directions for events to be entered in pe-ucil, to be 
afterwards hiir copied in ink. Next may be. jdaced the annals, or 
short notices of events of each year posted ii]) in succession. The 
most jrmarkable and imijortant work of this kind is the. Saxon 
Chronicle, 'rhere are also f^enealoj^ieal rolls with memoranda of 
events in the margins, which may he '‘on^idricd as jiriioitive 
fonus of chronicles. Tlnuj there is the moniisfie chronicle, 
treating of the fortunes of the. house! whei e it, was c.om]uled, and 
noting events of tin-, general histury of tin* c.oniilry, more or 
less, according to the fancy of llie author. And lastly, we 
arrive at the historical chronicle in its definite, form of a c.on- 
tinuous narrative, where the geneial history of the. country is 
the first in impoilanc.e ; the jm)nasterv of its c.omjn'latiou sinking 
entirely out of sight, (jr heing only iiu’ideutidly mentioned. 
Among the MSH. wliich Jiave f!ome to us fi’um the great liousi- 
of Ht. Alhan's Monastery, in llei-tfordshire, we tind two distinct 
series of W'orks, prescaiting the Istst sjterimeiis of tin*, twn last- 
mentioned classes of cliiduicles. TJie monastic, sei ies, under the 
title of ‘ Cesta Abhatiim,’ giving a liislmy of the interjnil atfairs 
of the house, from its Ibmnlatiun, while the historical series 
includes till! liimous works of lloger Weinlover, Matthew Paris, 
und Thomas Wulsinglmm. 

Tile universal chroniedes are for the most ]iartof foreign origin, 
and treat c.hielly of ancient or foreign nit*difi!val history. I’hoscs 
written in Tjatin ar<! also gem;rally compilaliotiH of considerahli! 
anti(|uily ; for, as the various nat ions of Knro]»e hecaiue more 
de,lined, the luiturul temlency It* give their attention t<* their 
own alfairs und to chronicle their individual histories hecame 
proportionately deviiiopetl. The more nutth-ni universal chro¬ 
nicles of the i-lth and lOtli centuries may rather be considered 
as belonging to the history of tin; jiuiticuiar c.ouutry where they 
liajtpened to he written ; heing, in fact, the Jiistory of individual 
countries raised up upon a vast foiiiidulion of ancient Jiistory. 
One of the most imjiortant of tlie ancient Latin coinjiilutioiis is 
that which Wiw jireseiiled to our King IbairylT. hy Robert de 
Torigiiy, Abbot of Mont St. Michel in Nitnnandy. It is formed 
of the, writing of several authors ; hegiuiiing udth the e.hrouiele 
of Eusehius translated bv Jei-ome to tlie year 384, succeeded hy 
the work of Prosper of Aquitaine from tlie year 3t)7 to 415, this 
being in turn followed by the chronicle of Sigebertof Oembloiirs 
(or Uembbicftiisis), wliicb extends to th.e. year 1112 ; and iinally 
comes Robert’s own adtlUioii brought down to tin* year 1183. 
Robert iiinde, use of the writings of Henry of Huntingdon, the, 
English historian, and tin; coiiiinlution was often ii.sed by our 
medireval chroniclers. TJiere arc two copii-s of this Avork in 
MSS. of the 12th century in tlie iJritisli Museum. There are 
other Avell known works of this class hy Mariu.s, Idatiu.s, ]vo, 
Luidpraiid, Hugo Floriacensis, ninl ollier.s. Nich(»las Trivet, an 
English liistorian, (!oni]»iJed a general history in Latin from the 
Civation to the time of (Jlirist ; and he also wrote in French a 
work entitled ‘(Jestes des Ajiosioiles, Enipereur.s et Rob*,' which 
he iledicaled to Mary, daughter of KiU\ard 1. The work of 
Marianiis Scotus, a general chronology from the Creation to 
1087, formed the basis of the cliroiiicle of the. Eiiglisli historian 
Florence of Worcester. The. great compilation of Vincent of 
Reauvuis, the. ‘ Sjieculum llistoriale,’ a work of tin* 13th century, 
deals with many other subjects besides liislory. Idartiiius 
Polouus, the Avriter of a clironich! of the popes and em])eiors to 
12.s7, Avas a favourite Avoik in the middle age.s. There .still 
exist nunn'rous MSS. of tliis Avork. 

The univ(‘rsal chronicles Aviitt.eii in French, are often ]ton- 
derous coiri]>ilations, endmicing tJie liistorv of the Joavs, Assy- 
riana, Trojans, Clreeks, and Romans, working finally in some 
cases into tlie liistorv of France. I’lie most famous is the work 
of Jean Mausel, ‘ L’llisl.oire universelh* jiisqu’ii la moil de Jules 
CtJsar,’ Several MS. cojiies of it exist in various lil.iraries ; but 
as the bulk of the Avairk aa'us such, as usually to exteml to more 
than a single volume of MS,, entire copie.s are comjiaratively 
rare, owing to loss or de.st]ucti(*n. ^ITiere aie two comiilete 
copies in the British Museum, mai ked MS. Reg. l(i 0. xdj, and 
MS. Egerton 912. It seems to havi* bmui held in favour £is a 
reading-book in the middle ages, many of the. MSS. being orna¬ 
mented with drawings and illiiminations, in some cases exe¬ 
cuted with a good deal of artistic skill. There are also the com¬ 
pilations known as the ‘llistoire Tripartite/ the ‘Tresor des 
llistoires,’ and otheri?. 

The value of the early Latin universal chronicles, lies in the 


information xvhich they yield for the early history of Germany 
and France. Pertz’s ‘ Moiiumenta Geniianiro Historica/ and 
Bourpict’s ‘ Recmiil des ilistoriens des Gauies e.t de la France,’ 
may he refem*.d to as the luist collections of the histories of their 
respective countries. As regards the special chronicles of Ger¬ 
many in the latter centiiri(.*s of the middle ages, they take the 
form of clironicles of toAvna, or small states into which the 
emjiire had become divided. The Nuremberg chronicle may be 
cited a.<i a good exanq*le of the rlass. In France, we find besides 
flu* early Avorks of Gregory of Tours, Eginhardt, etc., the more 
recent coni[*ilation.s of the, authors of the famous * Clironiques de 
S. Denis,’ to the year 1380 ; ef Jehuii Juveiml des lirsins, from 
1380 lij 1422 ; und of other anonymous writers. Froissart’s 
‘Ohi'ouiques de France, d’Angletern*, d’Ecosse, et d’Espagne,’ 
from 1322 to 1100, may be claimed as English history as muck 
ns Fri-iu'.h. Tlie Avorks of Joiiiville. and (Jomines are strictly 
memoii-K, containing too iiiucli of the ])e.raoiuil history of the 
.author.s to be cJas.sed aimtiig chronicles. 

OAving to its dose ci)nne'‘Li(in with England, the. chronicles of 
Normaiidy neces.s;mly contain an admixture of English history. 
The early AVork of Dudo, Dean of St, Quiiitin, e.\tending from 8(50 
to 1002, giA'e.s jin iicconiit of the invii.sioii of France, and settlement 
of tin* Norman.s in Normandy, hut is of little, value as a history, 
it loiuis llie basis for tbe, larger Avork of William of Jumie.ges, 
w liicli comes doAVTi to the year 1071. A short i‘,om])ila1ion en¬ 
titled ‘(-hroiiiipies de, N’ormaiidie,’ to the year 121(5, hy Guil¬ 
laume le Telleur, is extant in sev<‘ral MSS. One copy is in the 
line MS. presented by the Karl of Slirewsbury rii Heiiiy V’T., 
Avhicli is now ])reserved in Hie llrit i.sh Museum. But tlie Avork 
wliidi is of more interest, as Avritteii ly an English author, is 
Thomas Walsingliam’s ‘Hy]iodigma. Neiistrim,’ a history of Nor¬ 
mandy from the, time of llolli* to the sixth year of Henry V. 
Duchesne in his ‘ Seriptores NormamiicD,’ has published many 
of tlie N’orniuii ehronides. 

The litiTulure. of Ikigland, and imrticLilarly its historical litera¬ 
ture, dales from the Norman (ViKpiest. Bede’s history, and the 
Saxon dinaiicle, may he. said to be the only works of importance 
in this braneli tliut have conu! doAvn to us from Anglo-Saxon 
times. England before. Hie (ioinpu'st bad but little intercourse 
Avith the rest of tbe Avorld ; its inhaliilants lived for tliemselves, 
and from tbe days of Alfred t** the Norman invasion. Avas a period 
of degeneration. The literature nf a ]>eoph! in such circum- 
slance.s must neci*ssarily decay, 'riie, vigorous reign of Alfred 
roused the inlelleclual jiowms of the jieuple, but Avith his death 
the indoh‘)ice. of the national character pri‘vailed. Not that there 
was any ddic.ieiicy ftf talent. The IVagmenlH (»f Anglo-Saxon 
art Avliidi liavi; deM.-ended to us, ]troYe great jiow'ers of imagina- 
lion. All infusion ef vigour Avas all tlial Avas Avantiug, and this 
the Norman posses.sed in an exlraordiuiiry degree. For some 
years after the Gompiest oiir writers are almost exclusively 
Noiman, but in time arise aulliors of mixed blood, and when 
loAViuds the close of the 12th century, the two peoples had 
become lusetl, Ave tind a long list, of writers Avlio, in all their 
sentiments, are English. 

Tlie lii.stoiieal Avorks of Engli.sh Jiteratun? do not become 
nuinerou.s until the opening oJ' tlie J2th century. The class of 
Avorks Avhich Avere most jirevaleiit in the latter half of the llth 
centmy, consists of saints’ lives, letters, etc. Of these tlie suc¬ 
ceeding e.hroiiielers made full use, drawing from them materials 
to eke out the .scanty annals of ])ast, geiieratioiiB. As time ad- 
A'ance.s, cliroiiicles become more numerous, and iu the 13th aud 
14th centuries Avoiks of this clas.s ahouinl. 

The value to be attached to a chronicle* must necessarily be 
e.stimated by the ojiport,unities Avbich the writer may have had 
of chronicling events Avitliin liis own cognisance. A narrative of 
events of a f(*\v years only, Ai ritten hy an eyc-A\’itness, may be of 
inliiiilely more A'alue than whole volumes of history of an age 
that has ])aased aAA'ay before the birth of tbe author. And this 
is ajqilieahle. to chronicles in a greater degree than to modem 
history. For our knowledge of the personal ([ualitiea of men 
Avlio lived BO long ago being sometimes very limited, and aome- 
time.s failing altogether, aa'c must form our judgment of the 
veracity of tlioir state.ments in most cases by this criterion. Ad¬ 
mitting then that a particular chronicler may be presumed to 
write more reliably of Ivks own period than any of his successors, 
it is also necessuiy to find a MS. of the period or at least of the 
century of tbe, author’s life, if we would have a text which we 
may trust. A late MH. of an early author is generally of little 
A'liliie, for it may, and often docs, present a text which is exactly 
the rcvcr.se in sentiment and even in I'acts from the original com¬ 
position of the writer. Mo.st of the principal chronicles of the 
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middle ages went throngh various editions. A work written in 
one convent, for example, would be copied, and the copies dis¬ 
tributed among other houses. The monks of these houses would 
then reproduce the work with additions of their own, or if any- 
tliing olFcnded them they would not hesitate to alter or erase the 
obnoxious passage. And it was not always strangers tliattlius acted 
us censors : a succeeding generation, either from fear, policy, or 
some other motive, often altered and revised tlie writings of 
their predecessors in the same monastery, such alterations 
generally being the suppression of truths which would be un¬ 
welcome to some great family if tlie^y got abroad. A curious 
instance of such perversion is found in the History of Thomas 
Walsingham, a monk of St. Alban’s, that work being, in fact, 
based upon an older work, written in the same house, with mucli 
of the invective of the latter 6uj)pressed, and even praise bestowed 
in passages where the very reverse was originally written. Of 
the xiopular chronicle known as lligden’s ‘ Polyclironi con,’ there 
are a very large number of MSS. still e.\tant, and among them 
may be counted at least as many us four distinct (dasses. These 
classes are found to vary in the extent of tlu^ history, in the 
diUciencc of [)hra6c*s, ancl sometimes in consideivablc variations 
of tlie text. 

Of the most authentic form in whicl> we can have the works 
of an author, namely, his autograph MSS., we arc, hai)pily, not 
without cxample.s. Manuscrijits still exist, which are claimed 
on good grounds to be the aulograplis of SyiocJim of Durham, 
and William of Malmesbury, of the 12ili century, and of 
Matthew Paris and bis coiilinuators, of tlie l^itli and 14tb 
centuries, without taking into account tlie many anonymous 
works, which, in all ])rollability, on investigation, would yiebl 
a fair number of originals among them. 'I’liese autograplis oiler 
interesting instances of the correclious that they underwent, 
even at the hands of their authors. Matthew Paris Bometinies 
employed what he. no doubt considered a neuter luetlmd of 
correiition than the usual system of erasing and re-writing. He 
]iasted a piece of fresh vellum over the 2 )assage wliich he wished to 
correct, and wj'ote, it in its altered form on the m w Huri'ace. Tins 
Ims given us at the prese.iit day an opiiortuuity of judging of 
the change of ojiiuioii to wliich a writer of the l.'itli century 
might be subject, as the removal of the iqiper vellniu discloses 
the passage in its original shaiie. 

As connected with tlie ililforeiit editions of chronicles the worlv.H 
of the “ contiiiuatui's ” come under consideration. The copyist of 
a chronicle who.se history did not reach hi.s own lime, would 
naturally make additions to it, so as to connect it with the 
history of hi.s day. Hence the number of additions and coii- 
tinuatioiis to a jioimlar clirouicle grew, year by year, iu pro¬ 
portion to the number of its eilitioiis. Some of these continuations 
were written hy men wliose names hav«i been jirescrved, and 
they are conseciuently known as their histories. But the majority 
of the contiiiuution.s are uiionyiimus. Some additions do not 
extend to iiioi’c than a few years ; others reacli to the leiigUi of 
several king.s’ reigns. Iligfleii’s ‘ Poiychi'oiijcoii ’ hsw three con ¬ 
tinuations which may he clearly traced in many of the editiuii.s, 
each continuation subdividing itself into ceilaiii varictie.s. Tin; 
lirst begins with tJie year 132(5 and the latest reaches 1461. Such 
im]Jortant additions as these, make within tliemselves a clironiclc 
etnml in extent to the work which they were intended to sup- 
jilcincnt. And we find parts of them detached and doing duty 
as continuations of other chronicles. The so-called Wiiitinuatioii 
of Adam Murimiith is nothing else than the earlier additions 
to Higden ; while the ^ History of Richard 11.,’ ascrilied to a 
monk ol‘ Evesham, also Ibrms a part of this gi’oup of coiitinua- 
tiona, Olid is likewise used to make up the history of olhm- 
worka. Indeed many of oiii* chroniclers may be said to be 
nothing better than the editors and contiuiiators of their pre¬ 
decessors. PlagiarLsm was not a crime among our early liis- 
torians. To find the text of a w^urk taken almost word for word 
and incorporated with another, tlie whole ])as,sing under the 
name of the arranger, is not uncommon. Tliat all histoi-iaus 
must draw their materials from those who have gone before tliei^ 
is allowed. And the clironiclers made full use of tlic privilege ; 
but in difterent ways. Mattbew Paris, the hi8toriogra))her of 
St. Alban’s, adopted the ‘ Flores Historiarura ’ of his jiredeccssor 
Wendover, extending to the year 1235, and is so far an editor; 
but he mves us his own work in addition, the value of which no 
one Avill be inclined to deny, nor to refuse him the title of an 
original historian. Roger Hovedon, a writer of the eud of the 
12 th century, ad(mted into his annals the chronicles of Symeou 
of Durham and Henry of Huntingdon, sometimes abbreviating, 
sometimes transcribing, as for as the year lUV j more than this, 
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he even adopted Symeon's preface. It is needless to give further 
instances ; even a cursory glance at the works of the chroniclers 
is enough to show how tliey one and all repeated their pre¬ 
decessors. The duty of the student is to separate original fi*oin 
borrowed matter, and, as has been already pointed out, to value 
highest the author who is coiitemporoneous with the events 
which ho narrates. 

Before proceeding to give a detailed account of our chi'onicles, 
it will not be out of place to say a few wonls coiiceining the 
labours of those who have endctivoured to make known the 
mediaeval history cif this country, either as editors of chronicles 
or as conijiilers of catalogues of historical writers. 

John Boston, a monk of Bury St. Edmund’s, who lived in the 
15lh centuiy, is tlu', earliest known worker in this Held. Ho 
travelled through England, visiting the cathedrals, monasteries, 
and univeraitwis, aiul in this «'ay colled ed materials for a cata¬ 
logue of English writers, with notices of their works, which he 
called ‘CutaloguB Scri]it(»rum Eccliisiie.’ Unfortunately no early 
copy of thi.s work is known to exist. A portion only is jirinted 
in Wilkins’s preface; to his edition of Tanner’s ‘ liibliothcca.’ 
Bo.ston was succeeded by a (’aitliuriian monk, sometimes called 
Alan of Lynn. But liis work peiislied at tlio time of the lle- 
fonnation. He, however, is i'ollowed by a writer of liigbei’ 
merit, the antiquary, John Tiebiud. This celebrated man was 
one of the earliest thec.k scliolai s in England ; he was acquainted 
with many modiTii laiiguag(!S, and was ultogeiber one of ilm 
most bigbly educuled uu;u of bis day. lu lf)33 In; r(;ccived. a 
commission, as king’s antiquary, em])owering him to ju'osecuie 
bis litemry studiis by lui’aiis (»f Ire.e acce.ss iu all libraries 
tbrouglioui tile kingdom, and be, s})eut some years in travelling 
juul c.ollecUng maU;riaIs. Unfortunately lie did nut live to 
publisli bis work. It was editeil by Anlbony Hall in 170!), 
undi r the title of ‘ (lomim.'ntarii de Sci’i]4oribus Britannia;.’ It 
is ])robal>Ie that to Lelaiid is owing the preservation of many of 
the MSS. which exist to llic iwescnt day in the Royal (lolleviion 
of the British Miuseum, for it is known that he raised his voico 
to save llio mona.slb; libraries from sjioliatiuu at the dissidiitiou 
of the religioiw liouses. Tn H])ite of Hall’s editorial blunders, 
Lelaiid’.s catalogue of Eiiglisli writers lias always been held in 
high repute, and in fact b:i.s served to this day as the basis of all 
similar works, .luhn Bale, Bishop of Ossoiy, was tlie compiler 
of a work entitled ‘Illnstriuin majoris Britannia) scriptoruin 
Summarium,’ of which bo issued three editions. It is iinjiov- 
tant, but not of so high a cliaiacter as that of Leland. In 1(511), 
aiqieared the work of John Pits, ‘De illustrilms Augliiu scrip- 
iuribus.’ And m 106K Dr. Ckive issued his ‘ Scriptonim llislona 
Liiemria,’ which, li()W<‘ver, is not conliiutd to English writers. 

Thomas Tanner, Bisbo]) of St. Asaph, speiil forty years of bis 
lilc in the compilation of his most valuable work, wliich he did 
not live to publibli. It was edited by Dr. Wilkins, iu 174H, 
under the title of ‘ Bibliulliecu Britannico-lliberuica,’ and coii- 
1 .aina an account of English, Scoteb, and Irish writers. Tanner 
not only made, use, of the work.s of Leland, Bale, ami Pits, but 
added fre.sli inaltcr from other authorities, both |iriiited and in 
manuacriiil. Tjiuiut’s ‘ Bibliothe.ca ’ is of high authority and 
invaluable for the student of British literature. 

P’or Bcotch .and Irish writers we furtliei* have the work of 
Thomas Dempster, ‘ De Scri])toribus Bcotis,’ published in 1627 ; 
and ‘ De Seri]>toiibus lliberiiuu,' by »Sii‘ James W’are in 1(535). 

After Tanue-r’s iiiiportaiit work, probably owing to a feeling 
that it had exhausted tlu; subject, no attempt was made, for some 
geiiemtions, to produce any (;xteii.siv»; catalogue of British writers. 
Among the manuals, that jiublislied iu 1845 by Mr. W. 1). 
Macray of Oxfonl a.s ‘ A Manual of British Historians’ will be 
foimd tlu; most useful. In our own time, however, the interest 
in our early history has revived, and a valuable work is now iu 
course of ])ublication, which is designed, not only to give some 
account of English historical writers, but also of the editions of 
their works, and of iiicdited MSS. of known and anonymou.s 
authors. This is tlic ‘Descriptive Catalogue of Matciial.s re¬ 
lating to the History of Great Britain and Irtdand,’ by Sir Thomas 
Dulfus Hardy, the Deimty-keeper of the Public Records. Three 
volumes, giving materials for our history from the earliest times 
to the year 1327, have already been publishtul. When complete, 
this most useful and laborious undertaking will indicate to us 
tJie sources of British history down to the KJtli century. 

The works themselves of our chroniclers have not been neg¬ 
lected. In the 16th centuiw Matthew Parker, Archbishop of 
Canterbury, printed many or their histories. He was followed 
by Sir Henry Savilo, who issued the ‘Scrijitorespost Bedam,’ iu 
1696; and by Roger Twysden, the editor of the * Historiro 
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Ai^licanee Scriptores Decein/ in 1652. f ulman's * Scriptores a work soon found translators. Early versions exist in English, 
Bemm Anglicarum/ published in 1684, was followed by the Fi-ench, and Welsh. , , , m » 

‘Scriptores quindedm' of Thomas Gale in 1691. Hall and Bede (a.d. 672—7;l6),Bunianied ‘ the Venerable, was a monk 
Sparke succeeded these; and finally,in the lost century Thomas of Wearmouth in Durham. This learned mans valuable His- 
Heame was indefatigable in printing chronicles. The faults of toria Ecclesiastica Gentis Anglorum' ranks^ in the first class oi 
these more ancient editors are their want of judgment in theii* early histories. It extends from Ctesai’’s invasion to the year 
selections, their confused chronology, and servile reproduction of 731. The ])ortion narrating the events of the last hundred and 
blunders from the sometimes worthless MSS. wliich they used fifty years is most interesting ; for the author spared no pains in 
for their editions. The want of trustworthy editions of our collecting the most authentic information from written docju- 
early clironicles, on wliich modern readers could rely, was felt t<» nients or verhal comniunications from persons of learning and 
be Rucli that in the early part of this century 1h(‘ lielp of the rank. The work has he(>n often printed; the first editions 
goyernment was sought and olit.'xilied foi- finliiciing such puhli- ajmenring a.^ early as tin* IHIli e.eutury. A good edition was 
cations. The first result wa.i the issm‘ of a V(diinie Avliirli Avas to piinlislictl by the Jlcv. d. Stevensoji, loj‘ the English Historical 
commence a series to be (Mititled ‘ Mimunienta Jlisloriea Ihitaii- Society, in 1838, Seveial i^IS, copies are extant. Three of 
nica,’ under the editfu'shiii of Mr. Henry Pidrie, keeper of tin* those preserved in this country .are of great antiquity, being 
Records in tin* Tower. The work was, liowever, siisja'iided for .'iscrilKid to the 81li century ; i»ne is in the University Library at 
many years and the original jdan .abandoned. Jn 186(5 ilie (’unibridge, and two are in the Uottoniau Library in the Britisli 
government agreed to the reRuni])!ion of the ]»ublieation of the Miisenni, marked Tiherius C. ii. and Tiherius xiv. The 
chronicles, but on the system of each \V(trk .‘ipjanring in its Anglo-S.axon version of this work is aseribed to King Alfred, 
integiity under the editorslii]) of competent Hoholans. Hence An ancient MS. cojiy is in the Jiihrary of Corpus College, (Jam- 
has coiiK; into existence the si ries laihlidied nnd<T direction «»f hridge. It was ]»rinte(l by Wheloc in 1643, and by Smith in 
the Master of the Jl.dls, .and known .as ‘ The (Jliroiiicle.s and Eedes ‘ JJher de sex'^l'hulibiis Mundi/is natlinr a chrojio- 

Mernorials of Great Britain and Ireland.’ Jt must also not be logieal than a historical u'ork, being a l>rief summary from the 
forgotten th.at the ju-ivate litejurv societies Jtave done goo<l ('reation to 729, 

ficrvice. The English Historical Society was founded in J837 Assku, ,a monk of St. David's and Bishop of Sliirburn, hotter 
for the express purjiose of issuing accuratf* editions of our knoAvn by his L.atin luitiie of Asserius IVlercvensiR. He died 
chronicloB. The (.amden Society Las alsti devoted most of its yV.i). 910. His ‘ Auuales reriiiu gestarnm Aelfredi Magni,’or‘Life 
attention to liiHtorical works; and many other societies and of Alfred tlu'Croat,’ extends from 849 to 89.3. The first part is 
clubs have followed the Ranu* j)utli, as .a rel'c.'rence to a list (d’ almost entirely a tr-anshitinn of the Saxon Chronicle; tlie re- 
their publicatioiiR will jjrovt;. maiiider, beginning with the ye.ai’ 887, is .an nc.count of Alfred's 

It remains now to notice in detail the various works of our ])ersonal liistory. This work was first ]ml)U.shed by Parker in 
principal clironiclers. iu the following list,an .•ittenipt has been 1574, and lastly in the ‘ Monuincnla Historica ’ in 1848. The 
made to give as clearly ami hrielly .ms jsissihle a list of Briti.sh (Vdtonian MS. Otho A xii., of the lltli or 12th century, which 
hiRtoricol writers to tlie close of tlu! 16th century, with some was use»l for the text of most editions, Avas almost eiitirel}’^ 
account of the valin* of their works. The he.st ]trii)ted editions deslroved in the lire of 1731, a few blackened fragments alone 
liave also been noticed, and Avliore valuable AISS. ar«‘ <‘xtaiil, reujjiining. 

the lihraries where, they are to be. found ,'uv indie,-ited. Etuiuavkard, avIio claimed to bt* of royal deHcent, and who 

Gii.DAH (a.D. 616—579), Hurn.'imed “tlu*. wise,” or Badonicu.s, nourished at the end of the J9th century, was the author of a 
was a monk of Bangor. Jlis ‘ ]uher de E.vcidio Britannia)’ex- chronicle in four hooks, from the ( Veatiou to the year 975. It is 
tends from the Incarnation to his oavu time, it contains an chiefly an abridged tnuislalioii of the Saxon Chronicle, its prin- 
uccount of Britain and its inhahifants, the Homan occujiatioii, cijml interest being that lie semus to liave made use of a cojiy of 
and the incursions of the Piets, Jlis narrative is confused, ami that chronicle no longer in existence. It was first published by 
the whole style of the Avork is iulliited, ami often hardly iulelli- Savile iu the ‘ Scrijitores ]>ost Bedam,' iu 1.696, probably from 
gible. It has been aptly described as “ prosi* run mad.” 'Hie the early Cottonian MS, Otlio A. x. This MS. unfortunately 
first edition was ]»rint.e<l hi 1525 by Polydon* Vergil ; and many shared the late of so many of the same colh'ction ; only a fcAV 
editions have ap]»wnvd from time io time, the lust in the‘Monu- fragments remain. The, latest edition is that printed in the 
lueiita Historica P»rilanuic,a.’ 'I'lie oldest known MS. of this ‘Monumenta Kistoriea.’ 

work Avas the. (kittoii MS. Yitelliiis A. vi. of the lllh century, Kicuahi) ok (hmoNcKSTim, a monk of WeRtminster, who died 
which was sujmosed to liave been totally destroyed in the lire at about A.i>. J 400, Avrute the ‘ Siieculum TTistorialc de geetis Itegiim 
ABlihurnliam JJou.se in J731, wJjcn so many valuahh* JMSS. of Aiigliie,’ from 417 to 1066. The only known MS. of this work 
the Cottonian Juhrary Avejv destroyed or injured. A ]iortion of is in the University Library at (.laniliridge, and ha.s been edited 
this MS., coii.sisting of thirty-seven leaves, has been lately itleiili- in t he series of ‘ (’hroiiii h's and Mciiiorial.'^,' by the Rev. J. E. B. 
iied among the miacellaiie()n.s fViigiiieiits wliich AVerc rescued from Mayor. 

the fire, and is hoav in the British J\lnsenm. Thk Anc.lo-Saxon CuhoNICJjK. When the J'amous Chronicle 

Nennius. {(Hrc. a.O. 800.) A native of Wales ; according to AA'liicli goes by this name AAais first comjiiled there is hoav no possi- 
some, Abbot of Bangor. Jlis ‘llistoria Britoiinm,’ from the hi I ity of discovering. There is no doulfi, lioA\u*ver, that it was the 
Creation to the year (587, is eomjfiled from the chronicles of AAmrk of successive hands, ami it may he assumed tliat it wa.R 
Isidore, Jerome, Prns]ier, and t he lii,stories of the Scots .and begun after the year 731, as nearly the Avliole of it doAvn to that 
Saxons. The narrative cliielly relates to Wales. 'J'his AAork is date is taki'ii from Bede’s llistoiy. fine may conjecture that 
often URcrihed to Cildas ; indeed, Avlicn cited by tlie early King Alfred may luwe. ordered the collection of luuteri.alB for its 
liistorians it is ahvays attribiile«l to him ; ami the rubrics of compilation into a systeiiuitic aiTuiigemeiit, for Aaser m.ade use 
many of the MSS. give liis name as the author. It Ava.s first of a copy that extended to the year 887. This, in all likelihood, 
printed by Gale in the ‘ Qiiimlecim Scrijilores,’ 1691, and lastly AA^as the b.asis of all the copies which exist to the present day. It 
111 the ‘Monumenta Jlistoricu.’ There lu-c nnmeroUB MS,S. of Jia.s been often printed—first by Wheloc, in 1(524; next by Gibson, 
the work in existence ; the collections in the British Museum in 1692 ; by Ingmiii, iu 1823; in the ‘ Monumenta Historica,’ in 
containing lAA'cnty cojiies, four of which are of the 12th century. 1848; and lu.stly,by B. Thoi’iie, in the ‘ Chronicles and Memorials.’ 

Geokfrev op Monjwouth, Bisho]) of St. Asaph, a.d. 1152— The MSS. which are at ])re.seiit known are—MS., Corpus Christi, 
1164, was the author of the ‘Gesla Reguni Britaniiiie.’ As far Cambrhlge, S. xi.; Cotton MSS., Tiberius, B. xi.: Tib. A. vi.: Tib. 
as it can lay claini to the name of a history it owes everything B. i.: Tih. B. iv.: Doinitian A. viii.; and the Bodle.iaii MS., Laud, 
to the woiks of Gihlus, Nennius, and Bede. It begiuR with 63(5. Tlicy end at various dates, and most of them are of the 
Brute, the founder of Britain, and closes with Cadwalader in (5(S9. 11th century. The CoipuB MS. Bcenis to represent the original 
The printed editions axe numerous, the last being that issued by MS. Avliich formed the basis of all other MSS. to the end of the 
Dr. Giles in 1844. ^ Scarcely any liist,<.)rical AVork has been so 9tb century. The Anglo-Saxon Chronicle is not only interesting 
generally used as this. More of a fabulous story than a history, as a history, but also as a specimen of early English it isinvalu- 
it become the basis of the romance w'orks of the middle ages. able. 

Waco, Layamon, and others used it as tbe ground-work for tlieir Tioernach (ob. cir. 1088) was the author of ‘ Annales Hiber- 
jioems. If all other proof wein w’anting of the popularity of the nici,’piinted in 0‘Conor’H ‘Rerum Hibernicanim Scriptores.’ 
‘Gesta Regum,’ tbe almoBt countless number of copies in MSS., They arc written partly in Irish and partly in Latin, and are the 
ranging from the 12th to the 16th century, Avould be sufficient most authentic for Irish history, noticing at the some time the 
to convince us. Of the thirty-eight M SS. in the British early history of Scotland, the Isle of Man, and north of England. 
Museum os many as eight are of the 12th century. So favourite MSS. exist at Dublin and Oxford. 
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Inoulph, Abbot of Croyland, died in 1109. The * History of 
Croyland.’ into which much early English history is introduced, 
and whicn is ascribed to him, has been proved to be a monldsh 
forgery, the whole being distinctly traceable to various authors 
of later date. The most perfect edition was published by 
Fuliuan in 1684. No ancient MS. exists. 

Gefpbei Gaimab, who Nourished in the first Imlf of the 12th 
century, is famous as the writer of a French metrical Chronicle, 
‘ Lestoire des Engles.’ It is founded on the Saxon Chronicle, 
Gildus, and Saints’ Lives, &c. The whole poem has been 
edited by Mr. Thomas Wright, ibr tlie Cuxton Society, in IS.'iO. 
A MS. of the 13th century is in the Jiritish Museum marked MS. 
Keg. 13, A. xj- 1 . 

Flobenck of Worcester, whose death is recorded in the 
year 1118, WTote the ‘Cln-jiiii on ex Chroiiicis,’ from the 
Creation to ?.117. It is founded on the work of Marianus 
Sc-otus to 1082, and use is also niude of the Saxon CJironicle, 
Kede, Asse^’, &c. it has been edited, with conlinuations, by the 
lion. W. lloward, 1592 ; by the l^nglisli Historical Society, 
1848; and puit will be found in the ‘Monununitu Jiistorica.’ 
Several AIS. copies are extant, the oldest being of the 12tJi 
century. Two of tliem are at Oxford. 

Eadjiku, a monk of Canterlmry, living rirc. lOGO—1124. His 
‘llistoria Novorum’ extend.sfrom .959 to 1122. It is chiefly de¬ 
voted to the eccle.siastical history of his time, esjieciaily wit h je- 
gard to Arclihishop Anselm. It was edited by Selden in J(i2d, 
and a reprint occuns in Migue’s ‘ I’atrologho (jursus,’ vol. 159. 
Several MSS. arc extant. The (Vn’i)us MS., 452, jit ('ambridge, 
and the Cotton MS., Titus A. ix., are of tin; 12th century. 

WiLLfAM OF MALMEsnuKV lived about 1995—114.3. His 
‘ (hista Kegum Anglorum’ begijis with the Saxon invasion, and 
ends in the year 1128. Malniehbui y Avas eertaiuly one of the 
most Icarueil men of his day. Tlie sources of his liistory are 
most niuuerous, and bear AviUie,ss lo tlie wide extent of his 
reading. A good edition was puhlislied for tlie KiiglLsh 
Historical Society by T. 1). Hardy in 1840. The iMSS. show 
traces of at h'ust three editions. A continuation was wj’itten by 
Malmesbury, extending to 1142, calhsl ‘llistoria Novidla.’ He 
was also l.he author of otlun- works, and of tlui ‘Gesta I’ontifi- 
enm,’a l)ook quite as valuable as the‘Gesta Heguni.’ It is a 
history of the liishops of England, and has been lately edited 
fioin the author’s auttigra])h in the library of Magdalen College, 
Oxford, by N. E. llaiuiUon, among the ‘Chronicles and Me¬ 
morials.’ There is no lack of MS. copies of the various writings 
ni' tliis learne<l monk, hia popularity being too great to allow them 
lo b(! forgotten. 

Alfred ok I’eveuley is of nncertain date, his death being 
]ilaccd variously at 1120 and 1130. He compiled a ‘ llistoria de 
gestis Kegum Kritauniic,’ wliicli is a couqulation l.-ikeii chiefly 
from Geoffrey of MoJinioulli, Sy moon of Durham, It exteiuls 
from ljrutu.s to 1129, but is of no value, as it gives no iiiforma- 
ii(<n which is not to be found in tl>e earlier historians. Tt was 
jmblished hy ilearne, iu 1710. lint fexv MSS. are knoAvn, the 
oldest being that at Paris. 

Syaieon op Hujuiam, who died about the year 1129, is tlie 
reputed author of a chronicle from 010 to 112!), but tlien*, is 
good reason to doubt Avhelber it can be ascribed to him. At any 
rate, the earlier ]»art is in all ju'obahility not his work. This 
chronicle is, in fact, two works ; the first fr<mi OJfi to 9.-»7; the 
second from 848 to 1129, conlaining a gocal deal of Morthnm- 
brian history. Twysden published the whole. Avork iii his ‘ Dccem 
Scriptores,’ as also a continualion Avritle.u by John, prior of 
Hexham, to tlic ye.ar 1154. Tlie MS. in the library of Corpu.s 
College, Cambridge, is of tin; 12tli ceutuiy. Symeon aa^us also 
the author of a ‘ History of the Chinch of Durham,’ the auto¬ 
graph MS. of which still exists at Durliani. 

Ajn nalks Ultonienses, These annals, extending from 431 to 
1131, are valuable for early Irisli history. They are printed, 
AvithaLatin version, in tlie ‘Kerum Hibernicarum Scnptorc.s,' 
by O’Conor. 

lUcnARD, Prior of Hexham, from 1142 to 1190, Avas tlie 
Avriter of the ‘ llistoria de, gestis Kdgis Stephani, et de Bello 
Standard),’ which is valuable as a narrative of events happening 
during the chronicler’s lilV'time. Jt i.s printed by Twy.sdcn in 
the ‘ Decern Scriptores,’ and was edited for tlie Surtees Society. 
The MS. of this Avork, in Corpus College, Cambridge, is of the 
13th century. 

Kali’H de DrcETO, Archdeacon of Loudon in 1163, and Dean 
of St. Paul’s in 1181. He Avas the author of the ‘Abbreviationes 
Chroiiicoruni,’ from the Creation to 1147, with a continuation, 
which he entitled ‘ Ymagines Historianim,’ to the year 1201. 


The valuable part of tliis work is the ^ymaginee,’ which are 
rather materials for a history of his own time than a regularly 
written history. It will be found in Twysden’s * Decern Scrip- 
tores.’ ^ MSS. of the 13th century are extant. The MS. Reg. 13, 
E. vi. is a good specimen, Ralph was the author of other his¬ 
torical works of no great importance. 

Ailred, Abbot of Rujvaulx, Avas bom in 1109 and died in 
1166. He Avrotc many works, cliiefiy saints’lives and theolo¬ 
gical treatises. His history, ‘ D(! genealogia Kegum Anglorum,’ 
is an account of the descent of Henry II. It is chiefly mterest- 
iiig for the anecdotes of Malcolm, King of Scotland, and his 
finnily. Partly printtul by ’rwysdeii. Of the existing MSS. of 
this work then? are six in tin? British Museum, tljo Cottonian 
MS. Vespa.sian B. xi. being the oldest. Ailred also Avrotc an 
ucciumt of tlie Ikittle of tlie Standard. 

Kooer IlovEDEN or HowDEN, Avlio died about 1201, com¬ 
piled a book of ‘ Annali‘s,’.in two parts, from 732 to 11.') 1, and 
thence to 120J, The lirst part is nothing but a copy of Symeon 
of Durbiim and Florence of Worcester. The second part re¬ 
sembles the Avork of Biuiedic.t of I’etiwhoroiigh, but many letters 
ainl documc!nt.s are introduced. After 1192 it becomes very 
co])iou.s. l*riril(?d by Savile, in the ‘Scriptures post Bedam.’ A 
new edition has been jmblished by tlie Ibiv. W. Stubbs, in the 
‘ Chronich's .and Menioriaks.’ One of the oldest MSS., vi/., MS. 
Keg. i;i A. AD., is of the 12th century. 

JIenkv of Huntixodon, Archdeacon of Huntingdon, lived 
ill the. 12th century. His iiistory of England begins with the 
llonuin invasion, and comes <lovvn to 1154. He makes great u.se 
of the, Saxon (ihrouicle for the early part of his work ; but after 
the year 1127 he I»ecome..s an original writer. The first edition 
of his history only reached the year 11.3.5, but he afterwards 
brought out a second edition to 1148, and then Avrote fresh addi¬ 
tions to 1154. Hi.s ejiistles to Henry I,, hi.s friend \Vann,etc., and 
ol her Avorks, are found in connection Avitli liis liistoiy. Savile 
])rinted this history in the, ‘ Scii])tores post Bi-dam,’ 1596 ; and 
parts arc puhlishet) in llie ‘ Monuineiila Tli,storieu Britannica.’ A 
large number of MSS. are extant; many c)l‘ them of the 13th 
century. 

IlALrn Nioer, said lo liave been burn at Bury iu Sullblk, 
Aiaus Arclideacon of Gloucester, and died in 1217. liis chronicle, 
from the. Creation to 1J 01, is continued to tlie year 1178, by Ralph, 
Abbot of Cogge-shall, .and there is a further continuation to 1206. 
TL‘ AA'as a friend of iJecket, whose exile, he shared; hence his 
fierce iiiAartive against 11-nry JI. An edition of his work Avas 
pnbli.dicd by (Joloiicl Aiistruther, for the Gaxtou Society, 1651. 
There are lour IMSS. in the British Miiseum, and one in the 
College of Arms. 

Giu.vldus Gamijrensls was born of noble parents in Pem¬ 
brokeshire, about the year 1117, and liecaine Archdeacon of 
Brecknock. He avu.s one of tlie most highly educated men of his 
time. In 1185, he aeconqiauied Prince .Toliu into Ireland, and 
wroti! his ‘ Expugnatio Hiberniio,’ or l.!onquest of Ireland, soon 
after, it is a luo.st valualde work, the. author liaving Used great 
care in testing and arranging Ids materials. As a companion 
AA'ork he Avrote the‘Topograjihia Hibernhu,’or account of Ids 
journey. He Avas also the author of many other AVorks. The 
llev. J. S. Brewer is issuing an edition of Jiis collected writings 
among the ‘Ghronicles and Are.morials.’ Numerous MSS. are 
extant. 

Richard of Devtzes, a monk of Winchester, Avrote the 
‘ Chrouic.ou de rebus teiuporis Kicardi I.’ It extends only from 
1189 to 1192, and ends abruptly ; but enters very fully into the 
history of tlie C'ru.sade. It Avas edited for the English liistorical 
Society, in 18.38, by tlm Kev. J. Steveu.son. Tavo MSS. are 
extant; oms at Caniliridge, iu tbo Corpus Library ; the other at 
the British MiLseum, marked MS. Cotton. Doniitian A. xiii. ; 
both being of the 13tb centuiy. 

Benedict, Abbot of PiaTisRiiORouoH in 1177, became Vice- 
Chancellor of England in 1191, and <lied in 1193. His AVork, 

‘ Vita? et gesta Jlenrici IT. et Kicardi I.’ extends from 1109 to 
1192, and is of importance. It i» minute, iu details, e.spccially 
in the account of lliehard's voyage to the Holy Land. Original 
documents relating to Scotland and the North of England, are 
introduciid. Althougli generally ascribed to Benedict, it is very 
doubtful whether it is really Ins composition. An edition WM 
published by Heaniu, in 1735. The Cotton MS. Julius A. xi.,is 
of the 13th century. 

Richard op London, Canon of the Holy Trinity, was the 
author of the * Ttinernriiim iieregrinonun et Gesta Kicardi I.’ It 
is in six books, and is a minute histoiy of the second crusade to 
the return of Richard, 1187—1194. This work has commonly 
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been attributed to Geoffr^ Vinfl.iuf. It has been edited by the 
Rev. W. Stubbs, in the ‘ Chronicles and Memorials.* There arc 
two MSS. in the liritish Museum, and two at Cambridge. 

William op Nkwjjury, a native of Bridlington, in Yorkshire, 
A.D. 1135—1200. His * CItronica rerum Anglicanarum,* 1066— 
1198, is W(dl written, and of value as the work of a contemporary 
author. It was edited by H. C. Hamilton for the English His¬ 
torical Society. There are MS. copies at Oxford, and in the 
British Museum. The MS. m possession of Lord Ashburnham, 
originally belonged to the convent of Newbury, and is said to 
have been a presentation copy. 

Geiivabe op CANTERnuuY becann^ a monk by Bccket’s ordi¬ 
nation in 1162, and was the writer of a chronicle of the reigns of 
Steidien, Henry II., and llichard I. The earlier jiart is taken 
cliiclly from Henry of Iliiritingdon ; tlie hitter part is princi¬ 
pally devoted to alTaiis relating to tlie cliurclv of Canterbury. 
TY^sdeii printed it in the ‘Docem Scri]jtores.* Two MS.S. .ire 
at Cambridge ; one of the IStli century is in the Cotton Library, 
Vespos. B. xix. 

John Biiompton was Abbot of Jowaux in tlie reign of 
Henry VI. A elironicle, extending from the landing of St. 
Augustine to the deutli of Bicliard J., is ascribed to him. It is 
a compilation from variuLis authors ; and is jninted in Twyaden's 
‘ Decern Scripiores.’ Tho two MSS., Corpus Cambridge 90, and 
Cotton Tiberius, (J. xiii., are of the Ifitli century. 

.John Pike, of whom nothing is known, was the author of a 
chronicle, called ‘ Supjdctio Historiro Anglia',’ extending to the 
time of King John, with continuation to 1.322. It exists in the 
MSS. Arundel 220, llarl. 3899, and Cotton, J alius D. vi., all of 
which arc in the same handwriting. 

Ralph, Annor op Coooebhall, from 1207 to 1218, besides 
writing tlie continuation of Ralph Niger’s chronicle, as noticed 
above, was the autlior of an independent chronicle, from lOGO to 
1224. The early part is only a compilation from other authors, 
but from 1187 to the end it is very full and interesting. The 
Cottonian MS. Vespns. 1). x. is, jteVhajts, the. autograph of tlio 
author. An edition is in course of ])ublieation by the Rev. J. 
Stevenson, in the ‘Chronicles and l\Iemorials.’ It was printed 
by A. J. Dunkin, in 1852. 

Walteii op Coventhy, a Pienedictine monli, wroti* a Jiistory 
called ‘ Aiinales ’ or ‘ Mcmorialc,’to the year 1225. The early 
jiart is a mere cominlation ; but from 1202 it seems to be uii 
original work, and contains ]»articulurs relating to King John, 
and the early ])art of lleniy lll.’s reign. A large portion is 
printed in Dom Bompiet's ‘ Recneil ile.s Hisioriens de France.’ 

Roger Wendover. This hLstorian, one of the famoms 
writers of tin* St. Alban’s seriiis of authoi’s, wa.s bom in the latter 
half of the J2th century, became a monk of Si. Alban’s, and died 
in 1230. Hi.s history, entitled ‘Flores Ilistorianmi,’ is a general 
chronicle in so Jar ifiat it begims with the CVeation ; it extends 
to the year 1235. It is ]mibal)le that lie founded the (*arlier 
jiart of liis work on a history by W’alter, a monk of St. 
Alban’s, avIio i.s believed to liave written in the latter j*art 
of the 12th century. From the year 1200 to 1235, We.nd- 
over may be, considered an original writej-, ami for tbi.s jH-riod 
his work is of great value, being written in a plain straight¬ 
forward way, without attempt to e.xaggerate. A good edition 
was puhlislied by the Kiigli.sh Historical Society, under the cure 
of the Rev. U. O. Coxi*. The Douce MS. cevij., in the Bodleian 
Library, is the only perfect MS. extant; it i.s of the 13th 
century. The Colton. MS. Otlio B. v., wliidi coiilained a cojty 
of the 14th century, has been damaged by tire. 

Matthew Paris. This celebrated historian became a monk 
of St. Alban’,s in 1217, and .siiec.eeded Weiidovir a.s bi.storio- 
graplier in the mona.slery in 12:)(;. He died about the year 
1259. His name stands out pre-eminently among the mediaival 
historians, as ono of the most iudefatigahle of compiler and 
autliors; and our interest in regard to his works is inereasi'd by 
the fact of so many MSS. having surv'ived, wliich have been 
claimed to be his autographs. Without going into tho, ipiestion 
of the authenticity of tlie aiil()gi'a]»liy of tbe.se j\lSS., it will he 
suJlieient to state that many of Uiem are written in a liand which 
is believed to be Matthew’s own ^\l•iling ; an o])iiiion wliich i.s 
supported by Sir F. Madden, who edite<l the ‘ llistoria Minor.’ 
On the other side, Sir T. Dulfiis Hardy believes this hand to be 
the writing of a school, and not that of an individual; and while 
admitting some of the MSS. to be ]\Iatlhcw’s autograph, he re¬ 
jects the gi’eater part of those ascribed to that author. The Bub- 
jeet has been fully entered into by him in the third volume of 
bis ‘ Materials for tin* History of Great Britain.’ Tin*, historical 
work.s of Mattlicw Paris are (1) ‘ Flores Ilistoriaruui,’ or ‘ His- 


toria Major,’ to the year 1253. The MSS. at Corims College, 
Cambridge, marked xxvi. and xvi., contain this work in auto¬ 
graph. A continuation from 1254 to 1259, is also in autograph 
in MS. Reg. 14, C. vii. The ‘Historia Major’ was printed by 
Parker in 1571, and by Watts in 1640. A new edition is in 
preparation for the Bcries of ‘ Chronicles and Memorials.’ Down 
to the year 1235, Matthew makes use of Wendoveris chronicle 
with little alteration ; from tliat date the work i.s original. (2J 
The ‘ Historia Minor,’ from 1067 to 1253. This was intended 
by the autlior as an original work, and not as an abridgment of 
the greater history, altiiough he uses the latter as a basis. It is 
a work of great value ; and was edited by Sir F. Miidden among 
the ‘ Cliroiiicles ami Memorials,’from the autograph MS. Reg. 
14, C. vii., but with the title of ‘ Historia Anglonim.’ (3) The 
‘ Chronica excerptu e inaguis chronicis S. Aibani,’ 1066—1246, 
i.s stated to have been abridged from Ids greater history by his 
direction, lor the Monastery of Tynemouth. It is in the Cot¬ 
tonian MS. Vitell. A. XX. (4) '* Abbreviatio Chroiiiconim,’ 
1000—1255. This i.s in the luini of nnn.'ils. The autograph is 
in the (‘ottoii. MS., Claud. D. vi. He was also the writer of 
‘Lives of the Abbots of St. Alban’.s,’ his autogiapli, with addita- 
wmta lieiiig in the Cottonian Lilirary, Nero D. i.; and many 
other Avorks are ascribed to him. Matthew Paris is to be highly 
valued as a writer of contemporary history. He speaks iear- 
Ji.’Siily both upon eccle.sitistical and secular afl'airs. It should be 
iiotic,ed that hi.s ]^^SS. are ornamented with maps and drawings, 
executiid in a superior style. Whether lie was me draughtsman 
k as mneh in (U.spute as the niicHtion of the hand-writing. 

John WAi.LiNGFOUr). A efiroidcle from 449 to 1035, is printed 
by Gale, in bis ‘ Historia) Briiannica) Scriptore.s xv.,’ and is 
ascribed by him to John Wallingford, Abbot of St. Alban’.s, who 
died ill 1214. 'I’his is erroneous ; the John Wallingford to whom 
the chronicle Rhould be more properly attributed lieing a monk 
of St. Albau\s who died in 1258. Blit it is doubtful whether he 
Avas anything more than the scribe. He Avrote, hoAvever, n 
chronicle to the year 1250, Avliicli i.s an abridgment from 
MattliGAV Paris. nMie MS. of Wallingford is the Cotton. MS. 
Julius D. vii. 

John, Abbot of PETERiioitouaii, wrote a chronicle from 654 
to 1259, Avliich was continued to 1368, by Robert of Boston. It 
is jn’inted in Sparke’s ‘Historia) Anglicana) Scripiores A^arii.* 

John Taxter, a monk of Bury. ‘ Clironicon ab orbe condito,’ 
to 1205, Tlie early part i.s taken I'rom the old cliroriicler.s and 
Matthew Paris; from 1258 to the end of the Avork is apparently 
original. It is jiurtly jirinted in Thorpe’s edition of Florence of 
Worcester. There is a MS, in the Cottonian Library, and one in 
the College of Anirs. 

Eliak OF Till KING HAM, u Benodictiiic monk, AVTote a chronicle 
from the Creiiliun to 12(59. It is of little value ; and was pub¬ 
lished by Dr. Peggi', in 1789. The MS. is in the Lambeth 
1 Library, No. 110(5. 

Robert of Gioitcekter is the reputed author of a chronicle 
in English verse, from the early history of Britain lu tlie year 

1271. It exists in several MS)S., and Avas printed by Hearne, in 
1724. A new edition by Mr. Aldis Wright is in progress for the 
series of ‘ Clironicles ami Memorials.’ 

WiiiLiAM Rishanger, a monk of St. Alban’s, Avho flourished 
at the hegiiming of tlie 14th century, avus one of the conlinuators 
of the history of Mattliew Paris. ITle liistory Avhicli follows the 
‘Historia Major' in MS. Reg. 14 C. vii., for the period 1259— 

1272, is atlributed to him. Another 2>iece from 1269 to 1306, 
also a]» 2 )cai-s to be liis eomjjoRitioii. These, continuations of 
Matthew Paris, Avitli otlnos, havi* been jmblished in the 
‘ChronicIe.s and Memoiiais,’by H. T. RiJey, under the title of 
‘ Clironie.a Moiiasterii Sancti Aibani.’ llishanger also Avrote an 
account of the battles of Lewc.s and Evesham, wliich is to be 
found in the Cottonian MS. Claud. D. An. 

Henry de Silegrave, Abbot of Ramsey, Avho died in 1268, 
has been named as the author of a chronicle of little value, Avhich 
was printed by C. Hooke, 1844, for the Ca.xton Society, from the 
Colton. MS., Cleojjatra A. xii. 

Brut y ‘I’yavyhogion. This is the title of a Welsh chronicle 
of considerable value, Avhicli e.\tends to 1282. Tlie earlier por¬ 
tion, to the year 1120, is attributed to Caradoc of Llancarvan, 
wlio lived ill the 12th century. It was edited by the Rev. J. 
Williams ab Ithel, for the series of ‘ Chronicles and Memoxials.’ 
There are six known MSS. of this work. 

Thomas Wykes, a monk of Osney, is named as the author of 
a chronicle from 1066 to 1289. Two MSS. of this AVork are in 
the Cotton Library, Titus A. xiv., and Tiberims A. ix., in the 
latter of which there is a coiitiiiualiou to the year 1343. It has 
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been lately edited in the ‘ Chronicles and Memorials/ by the 
Rev. II. B. Lu.ird. 

John of Oxenedes, a monk of St. Benet Hulm, in Suffolk, 
wrote a chronicle from the Saxon invasion to 1293. Only two 
MSS. of this work are known, one in the possession of the Duke 
of Newcastle, the other in the Cotton Library, Nero D. ii. It 
was edited by Sir H. Ellis, among the ‘ Chronicles and Memo¬ 
rials/ and afterwards by B. Knowles. 

Walter Hemingford, or Hemingbiirgh, called also Walter 
of Qisbiime, after the monastery in Yorkshire, to which he 
belonged, was the author of a chronicle as far as the year 1297, 
which was afUu’ward.s coutinued to 1346 by aiintlKir writer. Tlie 
continuation ii? of value as contemporaneous history ; it hears a 
great resemblance to some oi the continuations found with llig- 
(len’s ‘ Polychronicon.’ The entire work was edited by 11. C. 
Hamilton f<fr the English Historical Society, in 1848. There is 
a MS. in the Advocate’s Libriry, Edinburgh, and some copies 
are in the Britisli Muscuin, ]\Jo. Lunsd. 239, MS. Cotton, Tiher. 

B. iv. 

Bartholomew Cotton, a monk of Norwich. His ‘Hisioria 
Anglicana,’ is entitled by him ‘ Liber Seciuidus/ implying the 
existence of a First Book. This latter apiicfii-s tolwi the chronicle 
in MS. Reg. 14 C. i. ; Barthnloniew intending his work as a 
contiimatioii. It extends to the year 129(8, and is a coin])ilation 
f]‘om Henry of Huntingdon, Weiidover, and Alaithew P.aris, with 
additions relating to Wiuciiester ami Noi wich, I’he lutlei- ]>art 
seems to be origimd. It Avas ediPsl by the Rev'. 11. 11. Luard, in 
the ‘Chronicles and Memorials/ from the Oittoii. MS. Nero 

C. V., of the early part of the 14th century, aiul an early MS. in 
tlic cathedral library at Norw icli. 

Peter Ickham is said to liiiv(i been born at Canterbury. The 
chronicle ascribed to him is found in varirius MSS. terminating 
in ditferent years ; the eairliest in 1272, the latest in 1465. Tin* 
Avork is f/’little value. It contains jioti(;oH of alfairs of thi- 
diocese of Salisbury, and of \Vorc(‘ster. There are MSS. in 
various libraries. 

John Bea'er, r)r, according to the liatiii form, Cabtor, was a 
monk of Westminster. Tt has been linally determined from a 
document in the arcbiA'os of Westniinster, that he is identical 
with the John of Lomlon Avho wrote part of the coiitiiiualion (jf 
the chronicle of MatthcAV of Westminster. A clirouicle, or ratlier 
an abridgment of history extending to 1300, is attributed to 
him. The Cotton. ISIS. Vitell. E. xvii., which contains a copy of 
the 14th century, has been injured by firc'. 

Edmund Hadknham, a monk of Itocln'sler. Pie iuterpohited 
the chronich? of Mattlujw of Westminster Avith a narrative c-on- 
nected with the alfairs of the Church of llocliester. This work 
is in the Cotton. MS. Nero D. ii., of th(\ 14th century. A portion 
of it is printed in Wharton’s ‘Anglia Sacaa.’ 

Nicholas Trivet, avIio Avas son of Thomas Trevet, one of 
the iustiees in ICyre in 1272, Avrote the ‘Anilities sex Regum 
Ajigiia!,’ from 113(ito 1307. The early jiart is derived from 
other wrib’rs. The liistory of the Doininiain.s i.s entered into 
particularly by Trivet, and he relates some curious anecdotes not 
lound elseAvhere. I’lu* Avork is alluded to by Uishanger, the coji- 
timiatoi’ of MattheAV Paris. It Avas first jirinted hy Hall, in 1719, 
and latterly by T. Hog, for the English Historical Society, in 
1845. There are many MSS. 

Pierre de Langtoft, whose name bears a French form from 
his having UTitten a clirouicle of England in French vei-se, Avas 
a canon of Bridlington, in Yorkshire. His Avork extends from 
the early British period to 1307, and is especially valuable, for 
the history of the reign of EdAvard 1., the. author living at that 
time. It was, no doubt, a favourite book, for it AA'a.s translated 
as early as the middle of the 14lh century by Robert of Brnnne. 
Langtoft’s chronicle has b(*en edited liy T. Wright, in the 
‘ Chronicles and Memorials,’ and the translation is in course of 
edition in the same series. 

Mattheav op Westminster. TIm* ac.tn.al existence of .any 
Avriter of this iiarm;, is a matter of disjaite. Tljiit any .such jjer- 
son ever lived, and compiled the chronicle attrilmted to liim, 
with the title of ‘Flores Historiarum/ is maintained liy Sir F. 
Madden to be more tlnui doubtful. His o]union of this work is, 
that it is actually an abridgment of the larger clu-oniclo of 
Matthew Paris, made under the Bupcriiitcndence of that writer 
as far as the year 1249 ; that additions were made at St. Alban’s 
to the year 1259, at which year Paris’s chronicle ends, and that 
it was then further continued to 1265. It then passed to West¬ 
minster, where it was again continued down to 1325 ; the first 
part of tliis lost continuation being written by John Bever,, 
otherwise called John of London. In support of this theory, Sir F. 


Madden refers to the MS. of the ‘ Flores/in the Chetham Library 
at Manchester, Avhicli, down to the year 1249, is partly written 
in the hand asserted to be that of Matthew Paris. Sir T. D. 
Hardy, on the other hand, is inclined to look farther back for 
the origin of this chronicle. It is his opinion that we must start 
with the original writer Avho preceded Wendover (w historian at 
St, Alban’s ; and this Avriter fie believes to be one Walter, of St. 
Alban’s, who was precentor and librarian in the latter part of the 
12th century. Presuming that copies of his chronicle got dis¬ 
tributed among divers monasteries, Westiiimster being one, it 
naturally received additions in those ]ioii.s«>.s as time advanced. 
The copy at Westmimstcr, borrowing largely in its additions 
from the Avorks of Wendover and Matthew Paris, would become 
very similar to those Avmrks, and might be tlius taken to be an 
abridgment of the lal ler. That it is not any such abridgment, 
Sir T. Hardy ni.aiiilaiiis, by a collation of the texts of the two 
chroiiicle.s, and lie declares the differences to be too gi'eat to 
allow of sitcli a tlieory. The ‘ Flores Hi.stori.anini' was printed 
by Parker, first in 1567, from the contemporary MS. at Eton, 
and again in 1570. Tliere are several line MSS. of this AVork. 
Be.side.s I,ho.se already nu utionetl, there is a fine copy in the 
(V)ttoii Library, Claiulins E. A'iii., Avliich was e.xeciitcd for Henrv 
Sj>eiicer, Bishop of NorAvicli, at tlic beginning of the 15tli 
century. 

John Trokei.<>aa’e Avas oTiginally a monk of Tynemouth, but 
Ava.s remoAasl for in.subordinatioii, and was taken in chains to St. 
Alban’.s about 1295. At the kilter place he wrote his ‘ Annalcs 
EdAA'ardi 11./ which form part of the series of the St. Alban’s 
clironi<‘.](‘«. 

llENjty OF Blandeporde succeeded TrokeloAve, his AVork ex¬ 
tending from 1323 to 1326. Both this and Trokelowe’s nawa- 
iiye. are of value, a.s Ix'.iug written by authors living in the period 
of their In'stories, and are used hy the Avriter of the chronicle 
which form.H Waisingham’s basis. They are to be found in the 
(kjttoii. MS. Olaudius ]). yj., and liave been printed among the 
‘(fiironica Monasterii S. Albaiii,’ in the Master of the Rolls’ 
series. 

llonERT OK Reding, a monk of WestmiiLster, was the author 
of ‘Aunales’ from 1290 to 1325. As far as the year J306 he 
used MaUhoAv of Westminst er, but after that date seems to Avrite 
as an original uutlior. This work is in the Cotton. JRS. Vijspas. 
A. xvi. of the 15lli century. The continuation to it is ascribed 
to Adam of Miuiinulh. 

Thomas dk la RIoor wrote the life of Edward II. It exists 
in a Latin fonn, but very probably was originally written in 
French; lor Geofirey Baker of SAvynhroke, the author of u 
chronicle in Latin, exteiuling to the year 1356, .states that his 
Avork Avas written at tlic reipiest of Thomas de la Moor, and that 
lie hail trarrslatwl it from Moor’s French original. Thi.s state¬ 
ment is borne out by the fact tliat Baker’s clirouicle agrees very 
closely Avith M(»or’s work as far as it goe.s. The history is taken 
from Adam of Murimutli. It is printed in Camden's ‘Anglica, 
etc.’ 

Ralph Higden, or Ranulph of Chester, as he is otherwise 
called, Avo.s a monk of St. Werburgh’s at Chester, and died in 
1363. Hi.s celehrati'd Avork, the ‘ Polychronicon/ is a general 
history from the Creation, and is said to be taken from 
an earlier work by one Roger, also a monk of Chester ; but it 
may be doubted Avhethi'r Roger of Che.ster and Ralph Higdeu 
are not one. The MSS. terminate at dilferent ycare, but it 
would seem that Higden’s AVork first eiiihul at the year 
1327. Of this earlier pint louf, if not more, varieties can bo 
traced among the MSS. Of greater interest, however, are the 
continuations, extending to various yeai-s, as they appear to bo 
for the most part the Avritings of contem])oraneou3 authors. 
They may be divided into three, disliiicl periods, from 1326 to 
1312; from 1343 to 1377 ; and from 1377 to 1399; the last 
being in .s(»me ea.;c.s continued a.s late doAvn a.s 1461. The.se 
division.s again AMiy within themselves and jiresent diirerent 
edition.s in various MSS. The first continuation is in many 
cojiies ascribed to Higden liimsclf. It is to be remarked that these 
continuations are found attached to other chronicles besides the 
‘ Polychronicon.’ An examination of the works of Hemingford 
oml Murinmth Avill show how much of the continuations of those 
authors is identical AAuth the continuation.'* under consideration. 
The history from 1377 to 1399 is also found in a separate form 
as the ‘ History of RichaKl II.’ by a monk of Eyesham. How 
far Walsinghani’s liistory is in part a continuation of Higden 
wiR be noticed liereafter. The MSS. of the ‘Polychronicon’ arc 
most numerous. Copies will be fomid in ohnost every library 
in England. Two trouslations into English were made at 
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an early period; one of them by John of Trevisa, Vicar of 
Berkeley, bein*' jninted by Caxton in 1482. The Latin text, 
witli the two trailfilations, is now in course of etlition among 
the ‘ Chronicles and Memorials.’ 

The IhioTE Chronicle. The author of this chronicle is 
unknown. It is called by the name of the “ Brute" be¬ 
cause it begins with the fabulous history of Brutus, the 
mythical iiero and founder of Britain. It is found in early 
MSH. both in French and English, and appears to liave been 
originally compiled in the former language. Of tbe French 
chronicle there arc two editions, both of which extend to the 
year 1832. The first of these was pi'obahly written soon after 
that date, and in the British TVIuscaim there are thii'e MSS. of 
this edition which are of the 14 l1i century, viz.: (?olton. IdSS. 
Dom. A. X. and Cleop. 1). vii. ; and llarl. MS. (>.350. 'riie second 
edition is merely a revise of the Ibrinei-, but was uiuh rtaken 
within the 14th century, the MS. Reg. 20 , A. iii., which contains 
this edition, being of that period. From this revises w e have the 
English clironicle, whicli is a translation of it maile. in the. I.V.k 
century. By an entry in one of tbe. MSS. it apj)ear.s that tbe 
translator was John Maiiinlovile, who Avas Rector of Burnham 
Thorjie from 1427 to 1441. The English edition wais continued 
to the year 1377; and again to 1418, under whicli date most of 
the MSS. are found to end. Furtlier contiiiuation.s Avere added 
to the year 1401. Judging from the large luiiubcr of MSS. 
of the Chronicle of the Brute, AA'liicli are still to be found in 
many libraries, it is evident that it Avas a very ]M)piibir Avork 
before the invention of printing. It is tlui Faiglish truuslation of 
this chronicle wbicb forms the groAimlAvork <d' (.’axlon’s cele¬ 
brated ‘ Cbriinicles of England,’ wdiich he ju’inted in I 4 (S 0 . 
Ca.vton’s Avork Avas reprinted in 1483 at St. Alban’s, Avitb inter¬ 
polations from general history heginning Avitli the ('reution ; the, 
Avork of a schoolmaster of St. Alban’s, llie title of this reprint 
is'Croniclis of Englonde, Avith tlie Frute of I'iinis.’ Strange 
to say, the. Brute Chronicle, ]ioi)iilur as it once Avas, has never 
been edited. 

Adam of Miirtmuth, Canon of St. raid’s, Avrote a ehronicle 
from 1303 to 1343 ; some MSS. ending at 131(5. Thi.s is vailn- 
ablo ns the work of a coiileinporaneous author. 'J’wo editions 
maybe traced among the MSS. The MS. llarl. 383(5 is the 
best example of tbe fuller edition, and coidaiiis much tliat is not 
found in other cojjics. A cuntiiiuation extemling to J38() has 
also been attrilnited to liim. It a])])ears to be the same continu¬ 
ation that is found appended to 1 ligden’s ‘ Polychronicon.’ Adam’s 
Avork was last edited for the Englisli Historical Society, by T. 
Hog, ill 1840. 

Laneucost CiiiiONiCLE. This is a. Latin tdironicle written 
amiarently in the monastery of Laiiercost in Cumheiiaiid, or in 
the. vicinity. It is important as giving the history of Iransaclioiis 
between Engluiid and Scotland down to the 3 ’ear 134(5. The 
Avriier states that he intended it to be a coiitinu.ition of lloveden’s 
AVork. It Avas edited fur tlie Maitland Club, by the Rev. J. 
Stevenson, in 18311, from the Cotton, MS. Claudiu.s J). A'ii. of the 
14th century, 

Robert of Avesuuhy aatis Registrar of the (kairt of (Canter¬ 
bury. His ‘Ilistoi'ia de mirabilibus ge.sti.s Edwardi JIT.’ extends 
to 1356, and avjis printed by Ilearue in 1720. It breaks oil 
abruptly just before the battle of Poitiers. 

Eulooium TIihtoriarum is the title of a clironicle Avritteii by 
a monk of tlie Abbey of Malmesluiry, in AVdlbsliire, about J367. 
It is a general chronicle containing a histmy of the Avorld, hut 
more particularly of England, to 13(5(5, The most valuable j»art 
is that for the period from 13.56 to tlie end. A contiimatiun to 
the coronation of Henry V. Avas afterw ards added. An edition 
of this AVork Avill be juiiiid among the ‘Chronicles and Me¬ 
morials.’ 

Henry KNlCiHToN Avas an Augustine Canon (d’ Leicester, aa'Iio 
flouriahed at the close of the 14tli century. His ‘ (Jlironicon de 
eveutibus Angliai’ extends from 9.50 to 135)5, and is baaed U]ion 
the seventh book of Higdeii. As far as ilie year 1300 it is of no 
value, but after that dati* it becomes more full, and toAvanls tbe 
end original. It Avas printed by TAvy.sdeii in the ‘ Deceiu 
Scriptores.’ 

Thomas Ottehiiourne, a Franciscan, aa’Iio died about 1421, 
ivrote ‘Chronica Regnm Angliio,’ a mere coiujiilation coming 
down to the year 1420. It aa'us printed by Hearne in 1732. 
There are tAVO MSS. of the 15th century in tlu; Britisli Museum, 
viz., Cotton. MS. Julius A. viii., and llarl. IMS. 3643. 

Andrew Wyntoun, canon of St. Andrew’s, lived in the early 
part of the 16 tli centurv. He wrote a valuable ‘Orygynall 
Ohronykill of Scotland ’ in verse. It begins with the Creation, 


but the important jiart is for the period 1333—1390, the history 
for that time being minute and mteresting. It was published, 
in 1795, by D. Maepherson. 

Thomas Walsingham was a native of Norfolk, and became a 
monk and one of the series of chroniclers of the monastery of 
St. Alban’s, where lie filled the. office of precentor. He was also 
for a time ])rior of Wymuiidham. His two great works are the 
‘Historia Angli.T)’ from 1273 to 1422, and the ‘ Hypodigma 
Nenstrue,’ a history of Normandy from Kollo to the sixth year 
of Henry V. His History of England is drawn largely from 
the Avritings of the earlier chroniclers of St. Alban’s. Tlio 
Avorks of the continuators of MatthcAV Paris and of Adam of 
Mnrimuth are extensively used for the earlier parts; and for the 
reigns of Edward ITT. ami Ric.lnml 11. Walsingham found his 
lualeiicls in the work of an anonymous eninpilor of St. Alban’s. 
A eojiy of this anonymous AVork is in the MS. Reg. 13, E. ix., 
and is found in sejiaratc ])ortions in other MSS, Walsingliam’s 
hi.stoTy is valuable as being drawn from sucli ti’ustworthy 
sources, and supplies many curious incidents not found else¬ 
where. It is to be noticed that the, MS. Reg. 13, E. ix. contains 
a rubric ascribing to lligdeii the early part of tlie chronicle to 
1341. Tliis iiuiy jiccouiit foi’ the tradition that Walsingham 
Avrote an ‘ Aiictuarinm,’ or continuation of the ‘ Polychronicon.’ 
TJie history Avas puldislu'd by Archbislioii I’arker in 1574, and 
has been lately edited by H. T. Riley among the ‘ Chronicles 
ami Memorials,’ from a MS. in tlie. College of Anus. ’J'he ‘Ily- 
podigma’was also published by Parker in 1574. 

Thomas of Elmijam, a monk of Canterbury, ami prior of 
Lenton from 1414 to 142(5. He wrote the ‘Vita et Cesta 
llenrie.i Vk’ in ]»To.se and also in verse. The prose, life was 
]iriiited by Hearne in 1727; the verse composition is edited 
uiuoiig the ‘Chronicles and Memorials,’Avith other pieces re¬ 
lating to Henry V. A clironicle extending to 1389, Avhieli is to 
he found in (Jotton. MS. Claudius E. iv. is also attributed to 
Eliiiliam. 

John Fordltn, cha])lain of Aberdeen in the Nth century, com- 
]u1(h 1 the. ‘ Scotichrouicoii,’ from the time of Moses to 10(5(5. 
’J’his w'ork Avas edited by Cale in 1691. No early MSS. exist. 
Walter BoAver, abbot of St. Colin in 1418, took up Fordun’s 
Avork, interpolated it, and interwove tbe collections Avliich the 
latter had made for contiiming his history to 1383, BoAver 
further milled a continuation to the year* 1437. The ‘ Scoti- 
clirouicoii ’ w'as held in high esteem as well in England as in 
Scotland. It Avas edited, Avith Bower’s continuation, in 1759, 
by (loodall. 

John Wiiethamhtede becaiiio Abbot of St. Alban’s, and died 
in 14(54. He wrote a short chronicle, from 1441 to 1461. It is 
of little v.'dm*, and wa,s ]>ri]ited by Hearne in 1732. 

William Botonek, ealled also William of Worcester, was 
physician to Sii’ .lolni b’.astolf. His ‘ Ainudes rerum Angli- 
carum,’ extemling IVom 1324 to 1491, are printed by Hearne in 
the ‘ Liber Niger Scacearii,’ 1728. 

.loiiN Rosh, the hermit of Warwick, wlio died in 1491, wrote 
‘Hi.storia Reguin Anglia)’ froiii Brute to 1486. It was published 
by Hearne in 1716, but is of little, value. 

In the foregoing list it will be. seen, that as the, 15th centuiy 
mlyances the historians become fewer in number, and their liis- 
torie.s Jess important. The great social e.liaiiges of the latter 
part of that centuiy and of the beginning of the next swept 
away tlie <tld order of things. The invention of printing soon 
rendered manuscript copying iinuec.essary, and the dissolution 
of the monasteries gave tin*, final blow to monkish chronicles. 
In the 15th century ibreigneis begin to aj)pear as English his- 
loriuns. Titus Livius, an Italiiui, Avrote a life of Henry V. in 
Latin, and dedicated it to his successor; Jelmn de Waiirin 
compiled a ‘ Recueil des Chroniques'of English history to the 
year 1471; and Berminl Amlic of Toulouse Avrote a life of 
ffenry Vll. IlowcA^er, the bc.st knoAvii of the foreign historians 
is Polydore Vergil, a native of (Jibiuo, in Italjq Avho became 
Arclideacon of. Wells, and Aviute a History of England at the 
command of Heniy VITf. 

In tbe. early part of this article Avas mentioned a certain class 
of chronicles, which were de.signated as monastic chronicles, being 
the liistoiies of particular monasteries, Avitli notices of puhRc 
events interwoven into the narrative, yueli chronicles are very 
numerous. To mention only a feAV of tlie bettor knoAvn. we find 
histories of the monasteries of St. Alban’s, Peterborough, 
Ramsey, Battle, Ahingdon, Hurham, Margan, Winchester, 
Tewkeshuiy, Burton, Melrose, Waverley, Himstable. Worcester, 
Meaux, besides many others. Many are published by Wharton 
in his ‘ Anglia Sacra; ’ among the ‘ Chronicles and Memorials ; ’ 
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by the ‘ Anglia Christiana ’ Society, and by other clubs and 
societies. 

Finally, it should be remembered that, in addition to the 
chronicles which Irnve been noticed in the course of this article, 
there are numerous anonymous works and small pieces, some of 
considerable value as throwing light on isolated facts and 
obscure events. But we must refer the student to the printed 
works which we have had occasion to cite, and to the catalogues 
of our public libraries, for a more minute acquaintance with the 
sources of our efirly history. 

CHRONOGRAM or CHRONOGRAPH (Greek time, 
ypdfifxa^ writing, record, or I writ(‘), an inscription in which 
the date of uii event is given by mnkiiig ilie. numerical letters 
of a larger size. This iiietbcid of Avriting, Avhich Addison 
(‘SlK!ctator,’ No. 60) very properly plac(!s tunong the difleivnt 
species of false wit, seems to have originated in tlic loAvcr 
empire, ami is not unfrecjueiit in lute Homan inscriptions. It 
revived with tlie revival of Ic'arning, and prevailed tlirouglioiit 
Europe in the J6th and 17tb (amturies. A common fonn Avas 
the Chronoflititichon, or tiinc-versc' of two lines, of whicli the 
examples are innumenible. Fuller (‘Worthies of England;' 
Devonshire) gives a chronogram from a ^IS. on the death of 
Bishop Pride.'iux, Avliicli will serve bt .sboAV the elaborate way in 
whicli the reckoning was made— 

“lohiuinc.s PrlDeaVXVs Ei)IsCopVs 
VVlgoriilre MortVVs ed." 

Tu which the tall arithmetical letters are M 1000, D = .500, 
C = KK), X = 10, VVVV VVV- ;3r.,and TTJll = .5, in all 1C50, 
the year of Prideaux’s death. Thesi! clironograin.s Avere mostly 
Avritteii in Latin, tlic univei’sal language, hut tliey occur also in 
the vulgar tongues, and to one .such avc find a reference in the 
“extemporiJ ejutaph ” recited by the ])edaut Ihdofemes (‘ Love’s 
Labour Lost,' Act iv., sc. 2) ; hut a Ix'ttei- illustration is a oiue 
famous chi'onogram on the death of Queen Elizabcdli— 

“My Bay la Closed In Imiaorhility,” 

which gives M «= looo, J) — 500, C = lOO, Ill 3, or 160.3, 
tlie year of her <leceasi‘. Chronograms occiu’ on the exterior 
and interior of eliurclies, on crucilixe.s, monumental and me¬ 
morial stones, medals, cups, utensils, the title-pages of hooks, 
rri.« .. ..I.,. i.n. ..r ..i,,...,. 


missies roeiicus oocmiaus uesu,' rraiiKJiuT, joo-*, Avnicn consisrs 
of a hundred hexameters, each of Avhiidi is a distinct chronogram 
of the ytuiT 1634. The subject of cln’ouogra]ih8 wu.s illustrated 
hy various writers through sevcriil of (he early volumes of 
‘Notes and Queries,' and the render Avho Avishe.s for further 
information and additional exanijili-.s will do Avell to refer to the 
General Index of the first series of that Avork. 

ClIIlONOGRAPll, an instrument for measuring very minute 
intervals of time, and for ascertaining Avitli accuracy the velocity 
of projectile.s. 'I'here are various forms of the instrument, hut 
in most of them a bullet is made to jms through hcivcus, bo as 
to break the continuity of an electric current, and to liberate 
the armature of on electro-magnet. After this, some mark is 
made upon a moving body, or its position is otherwise, deter- 
imned; and in this way the interval of time is recorded. The 
moving hody may he (1) a revolving cylinder or disk, or (2) a 
-Winging pcndulnin, or (3) a falling hody. Mr. Bashforth and 
Captain Noble make use of the ciuitinuous circular motion of a 
rcvolArin^ cylinder or disk, and Noble applies the puncture of 
an electric spark for recording the intervals of time occupied by 
a musket bullet in passing successively through spaces of ^ iuch, 
l^incli, 3 inches, 5 inches, and 7^ inches, from itsnorimil jiosition 
in the lian’el. Nohlc uses six revolving disks, on the circum¬ 
ference of Avhich he obtains u lineal velocity of 1060 inches per 
second. Major Navez makes use of a swinging pendulum, and 
Capt. Lc Boulengii of a falling body; and although, in both 
cases, they move Avith u varying velocity, trustworthy results are 
obtained. In Le Boulenge’s elcctro-balistic ciironogr.n)h, two 
cylindrical bars, litild up by electro-magnets, arc allowed to 
fall freely in parallel vertical lines close together. The longer 
bar is shcatlied with a covering of zinc, the other and shorter 
bar drops upon a table almost the very moment it is released, 
and the blow thus given sets free a knife, Avhich darts forward 
and cuts a line upon the soft metal sheathing of the longer and 
falling bar. Matterc are so arranged that tlie longer bar is 


libemted when the bullet pierces the fii’st screen, and the shorter 
vvhen the bullet cuts the second screen. The instrument is fur¬ 
nished \dth a graduated scale, by reference to Avhich the result 
can be interpreted Avithout making any calculation. In this 
way it will be seen that the time occupied by a bullet in pass¬ 
ing through two screens can be recorded. Mr. Bashforth^ in¬ 
strument records the times of the jiassage of a bullet thixiugb a 
series of consecutive screens by means of one electric circuit 
and one apparatus, Avhicli is a great gain in the construction of 
tliis class of instruments. 

CHRONOSCOPE, This instrument, as contrived by Sir 
Charles Wheatstone, for measuring the velocity of the electric 
light, is noticed under Electkioity, Common, E. (J., vdI. iii 804. 

(UlRYSANlLiNE, C.JJ„N,,H,0 This 

is the name given l»y Hoimann to a bye-product in the manu¬ 
facture of rosaniliiie, Avhich dyes .silk of a fine golden-yellow 
colour. The base itself is an orange-coloured aniorjdious sub¬ 
stance, almost insoluble in Avater, but easily soluble in alcohol 
and ether. It forms tsvo serii's of crystalline salt-s containing 
one and two of acid respiictively. The nitrate, Avliidi crystallizes 
in line ruby-coloured nitedles, is remarkable lor its insolubility ; 
a Solution of chrysaniJine liyilroclilorati! giving an immediate 
crystalline inecipitate in diliile nitiic acid containiug one part 
of acid in one thoiisund of water. On heating together chrys- 
iiniliue and mi!lliylic or etliylit: iodide, they combine, fonn- 
iiig the salt of u iieAv base, Iriinetliylehrysaniline or triethyl- 
ehrysanilinc rcspectivoly. (llnliuann, Coiiipt. Itcnd. Iv. 817, and 
Jjevt. (%'m. (fV.s‘. Ihr., 1860, 377.) 

CHRYSELEPHANTINE. Scitlvttjue, E. C. vol. vii. col. 
385.1 

CHRYSENE, This hydrocarbon is found 

amongst the products of the distillation of tar, in tliose portions 
Avhich come over at the highest temperature, and on washing 
the semiaoUd distillate Avith carbonic diKulpbide, the chrysone is 
left undiasolvud, being but slightly soluble in that lirpiirl. By 
crystallization from coal oil, it may be obtained pure in liiui 
yellow jdales, Avhich melt at 248^ It may, however, be ob¬ 
tained (juite colourless. The ciystals are but slightly soluble iu 
alcohol, ether, or luaizol, but soincAA'liat more so in liot carbonic 
li.suljdiidc. On boiling picric acid and cJirysene together in 
benzol a compound of tin* two is formed, CihHi 2 + Coll 3 (N 0^)30 
^' 3 oHia+b',aH 3 (iV 04 ) 30 .J, AV'hich crystallizes in orange-coloured 
leedles. 'rwoiiitro-substituliun compounds have been obtained 
liy the action of nitric acid on ebrysene, viz., wmonitroclirysene 
C. 3 iJ,,(N 02 ) |CanH„(Ar 04 ) j, an i>range-ied crystalline compound 
Avliich is readily soluble in hot alcohol, and tetranitrochrysenc 
GigIl 3 (NOa )4 [C 3 g 7 /,<(AT 4 ) 4 ], n yellow dilficultly soluble powder. 

Chrifsoqninoncy (C Gn adding solid chromic 

icid to chrysene suspended in glacial acetic acid it is rapidly 
■)xidized, and tin*, addition of water precipitates tlie (piinone that 
s formed. It is thus obtained as a lint*, orange-red puwdei*, 
Avliich is only very slightly soluble in ether and carbonic di¬ 
sulphide, but suineAvhat more so in hot benzol, glacial acetic 
iiciu, anil alcohol. It crystallises from the latter iu rhombic 
(hates Avhich melt at 22iP. With concentrated sulphuric acid it 
orms a very characl,eristic and magnificent blue solution, from 
which Avater ])recipitateH the qiiiiione uiicliangecl. By treat¬ 
ment with pota-ssic perinangaiiutu, or by the prolonged action of 
chromic acid, c.hrysoquiuone is converted into phthalic acid, 
ihowing that it is very nearly related to anthracene and 
laxditlialin. Liebermunn believes that chrysene is formed by 
,he union of three molecules of benzol with elimination of six 
itoim of hydrogen, and represents its constitution thus ;— 
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Liebermoiui, Am. Chem, Plmrm. clviii. 290.) 

■ CHRYSOPHANIC ACID, G^HioO* This 

/elloAv colouring-matter occurs iu rhubarb and in the wall Ucheu, 
ranmlia pai’ietirui. It can be readily obtained from the former 
')y macerating the ci’ushed root in water, diying it and exhaust- 
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inc with henzol. On distilling ofT the benzol a semi-solid crys- 
taUine mass is left, which is submitted to pressure' to remove 
impurities, and then crystallized from benzol. The chryso- 
phanic acid thus obtained still contains rniodin^ which may be 
removed by boiling with a solution of sodic carbonate and a 
final crystallization from alcohol. The pure chrysophimic acid 
is solnhle in l)enzol, alcohol, and amylic alcoliol, from the former 
of which it crystallizes in pale yedlow six-.sided tables. It melts 
at and is converted into chrysammic acid by boiling with 
strong nitric acid. When heated with zinc dust, clirysophanic 
acid yields anthracene; and Graebe and Liebermaim con.'5<^- 
quently regard it as (Wmlrodioxyanthrooumom, Ci^lIj()^(HO) 4 lIa 
[C„HaO^HO-)„Ha]. (Do la line and Miilh'r, (ifiem. »Swc. Jour. 
X. 298 ; Rochledcr, Dmi. (Jhau. (k.^. Her. 1HG9, 373, and Zeits. 
Ghe7n. 1870, 261.) 

X’HURCH-ALES, annual fe.stivals fonuerly held in church¬ 
yards or the immediate vicinity of a church, cillier on the 
anniversary of tlie dedication of the church, or at Whitsuntide 
or Easter, whence they wore frG<iuently kinjw’n as Whitsun-Ale.s 
or Eoster-Ales. The term church-ale arose from it being the 
custom of the churchwardens to brew a fixed quantity of strong 
ole to be sold on the festival at the church ])orch—according to 
Stubs, “either in the church or in some (jther ]»Iace assigned to 
that piirpo.se and the j)rofit accruing was u])pro])riate(l to the 
repaim 01 the church, the purchase of service-books, and similar 
objects. The clnirch-ales were largt'ly atfinuled, and, if Stul>s 
may be trusted, tliere was eager cumpelition for the beverage : 
“ 'nds liiitf-cap, as tliey call it, this nectar of life, u'ell is he that 
can get the soonest to it, and si^cnd the most at it, for he is 
counted the godliest man of all the rest, and most in God’s 
favour, because it is spent iqion bis cliurcb forsooth.’’ Lauuce, 
it will be remembered, tells Speed that lie is “an llebrcAV, a 
Jew, and not worth the name of a Christian .... if tliou hast 
not so raucli charity in thee as in go to tlie ale {i.r., church 
festival) with a Chrislinn.” TIu; iiiliabitaiits of neighbouring 
parisln.'.s mado a point of visiting at the cliiircb-ale, and some¬ 
times small adjacent ]mrislies joined in the bivAving. Tlie.se 
gatherings attracted pedlars, jugglers, and strollei's, and grew 
into fairs j the churcWarden.s tlKmiselve.s commonly iirovided 
games, morris dancers, &e.; and eventually they became too 
often occasions of riot and debauchery. Cliurch-ah*s have long 
been discontinued, but they left tludr higilimate successors in 
village fairs and wakes (iStrutt, Ifrand, Ly.sons, &c.). 

CINQUEFOIL (French (limiufifemlle),in Gothic architecture, 
on ornamental foliation in wbitdi jirojocting points or cusps 
form between them five intervals resembling leaves, whether 
occurring in the heads of windows or pantds, or arranged in 
circles. [Cuhph ; Gothic Auciitthctuiii:, E. C. | In Heraldry, 
the cinquefoil, which i.s of frei|uent occui'ience, is a flower of 
five leaves orpetals issuing from a conmioii centre. 

CINNAMENE, Cgllg (G,„//„). (Jinmmol, ati/rol, rolutile enl 
of liquid storax [E. 0. vol. ii. e.ol. OIGJ. This 'liydroearbon is 
identical with styrol, the volatile oil obtained by distilling .storax 
with a solution of soilic carbonate, and is formed by the decom¬ 
position of cinnamic acid, in the same way that benzol is obtaiiuMl 
Ii-om b(3nzoic acid. On lieating pure calcic, ciimainate, it is 
resolved into cinnanienc and calcic carbonate, and cinnamic acid 
itself, when slowly distilled, splits up into idnnameue and car¬ 
bonic anliydride. 

CgHgOa = CgHg -f 00^. 

Ciunamic Ciimiimeuu. Curbouie 

acid. anhydi'idc. 

G,jr. + 2W..') 


It is a mobile, colourless oil, which boils at 145'’, and has a 
strong persistent aromatic odour. By careful treatment with 
nitric acid, a crj^stalline nitro-substitution coiiqiound may be 
obtained, wifroauMavaewc, CJI^NO^ the long-con¬ 

tinued action of nitric acid hoAvever converts it into benzoic aiul 
nitro-benzoic acids. 

Metadunamene. On cai’efully heating cinnaiueiic in a sealed 
tube to a temperature of 200’, it is converted into a colourle.S8, 
limpid, solid substance, which is destitute of ta.ste and odour. 
This change also takes place slowly at ordinary temperatiire.s. 
When metacinuamene is heated, it melts, and at a liigher tem¬ 
perature distils, being again converted into cinnuinene. (Blyth 
and Hofmann, Ann. Chem. Pharm, Uii, 293 and 325 ; Howard, 
C7w?m. Soc. Jour, xiil 134.) 


CIRCUIT, GALVANIC. Some confusion has arisen in the 
mind of the student from the practice adopted hy some writer.? 
of marking the zinc plate of a galvanic battery with the symbol 
4-, and the cojmer plate — ; while other writers mark the wire 
leading from the zinc element —, and that from the copjier 
element -f. It must be home in mind that the current origi¬ 
nates at the surface of the zinc, and i.s due to the force set free 
by the chemical action of the acid licjuid on the zinc, which 
force displaces hydrogen from the acid. Hence the zinc becomes 
the + plate or eUiment of the battery, and from it the ciu'rent 
posses through the liquid to the — plate or element, namely, 
tlie copjier, or the ])latimim, or the carbon, which collects the 
force and transmits it. It must he remembered, moreover, 
tliat the current consists of polarized molee.ules, luid that there 
is a -f and a — force at every point where the circuit is opened, 
and that tlie point at which the curriiiit arrive.? on its way from 
the zinc through the li(|uid i.s -p. Hence the wire leading from 
the — element of tlie battery is tlui -f- pole ; and when this pole 
is connected Avitli another cell, it i.s the -f element of that cell, 
luid must he attached to the zinc or -f- plat(! of another cell. If 
connected with a decomposing cell, the — portions of the com- 
])oundB under electrolysis collect at the -f pole, or miode, and 
are hence called such as the chlorous or acid eleiueiits and 

radicals. Tliey do nut go to the amxle by any force of attrac¬ 
tion, but, if lice, arrange themsi!lve.s in the order of polarity 
wlien foniiing part of a inobicule cajuible of being ])olariHed 
and sejiaraled into two distinct parts. Hence binary com- 
jiounds onl}'^ can be directly decoiiipo.scd by the current. The 
wire from ih(‘ zinc jilutii 'liecomes the negative jiole of the 
battery, and forms the ]iath by wbich tlie electricity rt?tui‘iis ; or, 
rather, it i.s llie coni])b‘tion of the circle of jiolarised molccule.s, 
which is the essential feature of a galvanic nuTent; fur it is 
only wluui that i.s juovided for that electricity is developed. 
Wlien elieinical action takes ])la('e Avithout this condition, hml 
is developed in.stead of electi icity. 'J’o sum up: in tlui cells, 
the ciUTeut goes from the zinc to th(i coi*))er; in the circuit, 
from the c.oi>j)er to tlie zinc. Zinc is the -p jdate, but tlni — 
pole ; copper the -- jdute, but 4- pole. 

OIUOULAll rOLARiSATlON [Hotatoiiy Polarisation, 
E. G. S.l 

CTKKHOSTS ILivkr, Diseases oe, E. C. vol. v, col. Oil], 
OliUlO-STltATUS [Glouh, E. 0. vol. ii. col. 9791. 

GIltKLTS [Cloud, E. C. vol. ii. col. 978], 

CISTERCIANS. The religious order of Cistercians found 
ill England e8])ecial advantuges for its rapid projiagation. It 
came into ojieratioii at a time Avhen the developiiig poAvers of 
the Renedic-tim; order, its only rival, Avere fast waning, and the 
alteration of the statute.'* of St. Benedict, Avhich Avere then four 
centuries old and gradually becoming unsiiited to the changed 
state of the popular mind, AA'as imperative. To lay before the 
reader any detailed jiciiount of this order would be impossible 
Avithout wididy e.xceeding available limits ; it is sufficient to say 
tliat in a very short space of time the general favour with which 
it was received attained an unprecedented height in the history 
of numacliism, and soon threatened to eclipse tlie fame (d‘ its 
parent order. Its memliers evinced great excellence in the pro¬ 
fessions of agriculture, architecture and commerce : their granges^ 
or outlyiug homesteads, effectually utilised the jiroductions of 
their estates ; their stately and enduring architecture, as shoAvn 
even noAv in the ruins of Furrie.ss, Medrose, Kirkstall, Fountains, 
Tinteni, and many other abbeys, demands a foremost place in 
the liistory of ecclesiastical art ; tlndr merchandise of Avool and 
corn was justly celebrated for cjuality j and their especial im- 
miuiiiy from taxation excited the envy of kings, who flattered 
them when other less favoured bodies were rudely oppressed. 

About thirty years after the institution of the order at Oiteaux, 
two celebrated abbeys, Furness and Waverley, were established in 
England, and for a long time disputed for the honour of priority, 
until at length u kind of compromise was arrived at between 
them; Tintern, llievaulx, Fountains, and othoTS quickly followed, 
and before the close of the tAvelfth century upwards of one 
himdi'ed and twenty separate houses jnvi'essing Cistercian rulc-s 
were standing in Great Britain, Melrose taking the Icotl in Scot¬ 
land, and St. Mary s, Dublin, in Ireland. In the thirteenth 
century, fifty more establishments were added to the number; 
the growing poAver of the ordei' failed at the end of this century; 
the next Avitnessed hut a few new foundations, and in the 
fifteenth none were added. At the dissolution, the riches and in¬ 
fluence of the order operated in an opposite manner, hut with 
the same result, upon the greediness and timidity of tne king. 
For a chronological list of the houses of the order in Great 
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Britain, and a classified series of the printed and manuscript 
worhs, respecting the general history of the order, to he found m 
our public libraries, the reader will profit by consulting two 
jjapors, “ On the date of foundation ascribed to the Cistercian 
Abl)eys of Great Britain,” by W. de G. Birch, in the ‘Journal of 
tlie British Archajological Association,’ 1870, wherein two remarlc- 
ahle lists, in chronological si'ries, of the various European houses 
of the order, from original MSB. in the British Museum, am 
contrasted. 

CLADONIC ACID, CjalTiaCy JkUt-usnic 

acid. Cladonic acid is the name i)ro])Osed hy Steiiliouse for the 
isomeric usnic acid oldained from tlie lichen, 6Vof?ojri« rannifcrina, 
and which was for a long time sujjposed to be identical with the 
usnic acid from Usnea harbata, Evernia iminastri, &c. Cladonic 
acid crystallizes from alcohol in yellow needles, closely resem¬ 
bling those of usnic acid j hut they melt at 175'^, whilst usnic 
acid nielts at 203'’; moreover it yields ^8 orciii when distilled, 
whilst usnic acid only gives tarry ein 2 >yreimialic products. 
(Hesse, Ann. (Jhem. Pluirm. cxvii. 340 ; Steiihoiisc, do. cxlv. 
58). [Ubnio Acid, E. V: B.J 

CLA]\r?. [Adjubtino Screw, E. C. S., col. 45.] 

CLAP-GATE, a small swing giile for foot-pissengiTs ; a pro¬ 
vincial word VTongly explained by TTalliwell, Ibllowing Ea.st, as 
“a small horst'. gate.” The name isnn-iely .an ex]m'Psion of the 
sound made hy the. gate in swinging 1o and fro. A liki; use of 
the term clap oiauirs in tlie rlaji-dLdiy the wooden dish or hox 
with a movealile lid, Jbrmerly carried hy beggars, who used to 
rattle or clap the lid to attract the attention of the henevoleiit, 
lunch as ineiTV-aiidrevvs at country fairs a few years ago used to 
rattle the lid of a salt-box. 

(tLAYMANUEA(.rnTUE. [rrRE-ChAYMANUi<'AC'n'aE,E.aS.] 

CLEARING HOUSE. |Bank; BANKiN(J,E.(t. vol.i.c<d.840.1 

CLEAVAGE, ELECTRKJITV OF. If insulating handles 
he attached to the ojiposite faces ofii laminated mineral, such as 
mica, and the mineral hy means of such handle.s he torn asunder, 
one of the fresh faces of cleavage will exhibit -f- and the other — 
electricity. Insulated jdates of sncli minerals, on being [tressed 
together and then si.'parattid, often (^xhihit similar electrical ex¬ 
citement. 

CLERGYMAN’B SORE THROAT, Jh/i^phouia Clerivoriim, 
a disease hroiight on chiedy hy had habits of reading (especially 
by drawing in the breath too rarely) in [tersons whose Iiealth is 
not rohust. It consists in a lengthening of the uvula and chronic. 
enlargiMiient ul' the tonsils, with a relaxed and congested state of 
the lining membrane of the throat, gradually extending to tlu; 
wiiidjtipe. In tin! xvorst case.s some, ulceration is pre.seiil, and 
the pillars of the fauces arc clogged hy tenacious secretion. The 
symiitoins c.onsist in dryness and tickling of the throat, hawking 
of [ililegm, and hoarseness afli'r ]-eadiiig or .speaking. The, treat¬ 
ment cousi.sts in the use of tunic remedies, the local ap]tlici)lion 
of a strong solution of lunar caustic, uiid (as a jirevenlive) in¬ 
struction in reading and the nmiiagemeiit of the hivalh. The 
operations of shorteuingthe uvula and excision of tlie tonsils may 
be reijuired in extreme casiis. 

CLIGHE (French), a [iroof die or ca,-it, in fusible metal, nuule 
to test the. progress of a medallist’s or die eriguaver’s work. Of 
late the term haa come into coiiimoii use for an e.lcctrotyiic c.a.st 
tuken by means of a mould or matri.x fi om au engraved wood 
block. Cliches of tlii.s kind are now generally ('mjiloyed for 
illustrated works of xvhich a large number of iinjn e.ssious are 
printed. Cliches of English xvood engraving.s are often sold to 
I)ublislier.s, and vice versa. 

CLIMACTERIC, CLIMACTERIOAL YEAR. “ TJie nnm- 
hers seven and nine multiplied into themselves do make up 03, 
commonly esteemed the great climacterical of our livi's. For 
the days of man are usually i;ast u]i hy scjitenarie.s, and every 
Reventn year conceived to c.arry some altering eharacti-r witli it, 
either in the temper of body, mind, or both. But among all 
others, three are most remarkable, that is, seven time.'-’ .seven, or 
49 ; nine times nine, or 81; and seven times nine, or the year 
of 63, which is conceived to carry xvith it the most considerable 
fatality, and, consisting of both the other imml)er.s, xvas appre¬ 
hended to comprise the virtue of either, is therefore exjiecteil and 
entertained with fear, and esteemed a favour of fate to pass it 
over.” 

(Sir Thomas Broxvne, Inquiries into Vuhfnr and Common 
Errors, book IV. chap, xii., “ Of the great CUmacteiical Year 
that is, Skty-Tliree.”) ^ 

CLINOMETER^ on instrument for ascerlaining the direction, 
and angle of the dip and strike of stratified rock.?. There are 
several varieties of the instrument. The ordinary pocket clino- 
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meter, as used by geologists, consists of a compass and sjiirit 
level, with a plumb line and graduated quadrant on tlie lid. 
The use of the clinometer is soon learned, but, as Sir 0. Lyell 
remarks, it i.s rarely important to determine the angle of incli¬ 
nation Avith such minuteness a.s to need a clinometer. For 
ordinary purposes a jointed rule, or the hands alone, will suftice. 

CLOCK, ELECTRIG (Hohology, E. 0. vol. iv. col. 7321. 
CLOCKS AND WATCHES. rUoiioLOGv, E. 0. S.l 

CLOISONNE ENAMEIj is th.at early kind of enamel in 
which the several colours of the vitreous paste are enclosed 
Avithiu thin paTtitii)n.s. Tliese dividing Avails are of thin gold, 
soldered to tlu; surface of thi; metal, and form the outline of the 
de.sigu. The Byzantine enamels afiunl the l)C.st examples of the 
Cloisonne style. [Enaaiel-s, E. C. a"o 1. iii. col. 872.] 

(’LOISTER [E. C. vol. ii. ool. 977], in ecclesiastical architec¬ 
ture, a (jourt, generally square or rectangular, siUTounded by 
coA’'ered alliiys, and having tlie 02ien siiace in the centre planted 
Aviili grass or IriM's. Ociyisionally a fountain or conduit was 
ilaced in tlie miihlle, as at Fountains, Osney, Che-ster, and 
Durham. Tlie cloister prohahly takes it.s origin from the cn- 
chised forecourt of the basilica and its surrounding jiorlicocs. 
E.ac,li side of the cl ulster was under the government of that 
ollice.r wlio.se [ilace of hiusiiiess in the monastery adjoined it, and 
it Avas eoiisi<lered as jjarl of the church. The siiiTOundings Avere 
ill most cases thus di.sposefI : the; refectory or dining hull ojiposite 
to the iniiister, the <lovmitory on the east, on tlie Avest the guest¬ 
house or bedc.hiunberor converts and hiy-hrethreii. The central 
s]>ace thus admilteil light and air and easy access to all the 
]»riiici|)al ]»laees Avithin tlie nioiiastiuy. Some momisteries only 
•os.sesse.d limher«‘d alleys in [dace of stone and brickwork, as at 
|{eaiilieu, Netley, Kirk.stall, and St. Albans, Avliile in others, as 
at Durham, l*elerhoruiigh, and Gloucester, the beauty of the 
cloisters coii.si.sted in linely stained glassAvork, and richly traced 
ojieii work in stone. Lanti'rns Avere lighted at night at each 
corner of tin* cloister, and a daily perambulation or iiroccssion 
Avas m.'ule. The garth or cloister garth, as the central square Avaa 
calliHi (jiroh.ahly of cognate derivation Avitli and yard), 

was frequently chose.ii for the burial idiico of the abbots. The 
cloister Ava.s not ap])avently a nece.ssary appendage of a religious 
edifice, hence Ave find Soutlnvcll, Ri[>on, Manchester, and scveinl 
foreign cathedrals Avithout tliis i>orlioii of architecture. Several 
English and foreign churches have the cloister on the north side, 
as at Canterbury, Gloucester, Chester, Malmesbury, Toulouse; 
thi.s was either to sec.uiv. shade or obtain a better site Ibrdraiiiagu 
aiul Avaler RU]q)ly. The Carthusian order adapted the idea of 
the cloister to a s])ecial end, building round it cells of solitarie.s, 
containing three rooms, in one of which inma: sicerr, or mass in 
Avhich there Avas neither con.secratiou nor communion, might he 
•elohrated. Walcott gives detailed accounts of A’^arious i>ecnli- 
irities in the shiqie, fiiliric, and position of the cloister in Eiiro- 
lieen eccle.shvslictil and monastic establishments. 

CliOSE, ill Ib.Tuldiy. When a bird of flight is figured with 
its Aviiigs lying clo.se to its body, it is described as close; if the 
Aviiigs are o[)eii, or ex[landed, it is said lobe disclosed ; but a bird 
of prey with expanded Aviiig.s is described as displayed. 
CLOTHING rUvoiENE, E. C. S.]. 

CLOTHING I^IANUFACTURE. The production of clotli- 
ng, esxieciaJIy for men, is moi c and more assuming the character 
of a manufacture, or a factory system in Avhieh steam-power is 
eiiqdoyed. This Is mainly due to the introduction of sewing 
inachincs, a Avhole range of vdiicli can he Avorked by one stcam- 
.‘iigine. Men’.s clothing and shirtfii, esjiecially for the export trade, 
arc now largely made in factorie.s in Scotland and in Ireland as 
Avell as in England. There is ono at Limerick for array clothing. 
Near Ediiihurgh a factory has recently been erected, in - Avhich 
.steam-poAver hoi.sts the bales of woven material to the upjicr story 
of the building ; works a knife which cuts through two or three 
liiuidred tliiekiiesses of cloth at one time; and puts in operation a 
room-full of machines for seAving, stitcJiing, braiding, and button¬ 
hole making. The English government maintain anny clotliing 
factories of their oa\ti, partly in order to keep in check the i)rice.s 
charged hy the army contractors out-of-doors. One of these, at 
Pimlico, is a large establishment, Avhich cost 35,000/. for buildings, 
and 5000/. for macliineiy and tools. The aimy estimates every 
year contaiu a statement of the sum required hy these establisli- 
monts for twelve months; while other parliamentary papers givo 
the actual expenditure. The exact cost for materials, hanalabouT, 
machine labour, and management, is given under distinct head¬ 
ings ; tlie number of each kind of soldier’s garment made is 
stated, the average cost of each, and the total for the whole. In 
some recent years this exjieiKliture has reached 300,000/. Whole- 
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sale hosieniiuid shirt-makeis adopt the factoir system in making 
many of the articles wliich tliey sell; ond tms plan is still more 
laiKdy adopted in America than in England. 

There are no means of determining the value of the clothing 
made in this coimtry; but the Boam of Trade, in the Annum 
Tables, give two items of export under the headings * Apparel and 
Slops,’ and ‘ Habeidasheiy and Millineiy.’ The former amounts 
in value to about 2,500,000i. per annum, and the latter to 
4,600,0001,, in the average of the decennial period ISCl to 1870, 
The importation of made-up garments is but small. 

CLOUD. [E. C. vol. ii, col. 977.] Objections have beer 
raised of late years to the sufliciency of Howard’s nomenclature. 
Most cloud-observers state that there me many kinds of clouds 
for which there are no recognised terms, and various modifica¬ 
tions both of names and definitions have been suggested. These 
indicate the necessity of ad^ting some definite principle in the 
nomenclature of clouds. For instance, llow^ard’s terms arc 
significant of form, his ]nimary modifications being the fibrous, 
the cumulus or heap-like, and the stratose or slieet-lik(i clouds, 
the other clouds for which he proposed terms having a more or 
less combined fonn. Jevons and others consider the names to 
be significative of the mode of formation; and hence they 
object to some of Howard’s names for coini)ound clouds, on the 
ground that such clouds cannot he produced by a combination 
of the modes in wliich the siniple clouds are formed. For 
example, the cumulo-stratus of Howard is a cloud partaking 
jMirtly of the fonn of the cumulus and partly of that of the stratus; 
while Jevons undeiulands by the term a cloud wliich has been 
produced by a combination of the actions productive of the 
stratus and the cumulus clouds. In Pocy’s system, the nature 
of the cloud, whether solid ^as in the case of a chemical precipi¬ 
tate) or liijuid, is considereu to he of primary iniportance ; hut 
this clifiereuce is not exjuessed in his uoiueiiclature. These 
points are mentioned because it seems desirable that the various 
lirinciples should ho subordinated, and not opposed, one to the 
other, in forming a classification and nomenclature of clouds. 

The classification put forward hy Professor I’oey, of Havana, 
is based upon 20 years’ ohservations in the AVhist Indies, Mexico, 
the United States, and Europe. It may be thus tulmlated 


Firat Typo . 
DenvativcB. 

Cirrus 

Cirro-stratus 

Cirro-cumulus 

rttlliu-cirrus 

Snow 

clouds. 

Second Tj'pe . 
BeiivotiYOs. 

Cumulus 

. Pallio-cumulus 
Fraoto-cumulus 

) Aqueous 
> vapour 

J clouds. 


To this may bo added tho pallium, wliich consists of tho 
palUo-cmms and pallio-cumulus combined. This classification 
seems to be in no way an improvement upon Howard’s, and 
probably none of the clouds noticed are now, althougli Professor 
Poey claims to ho the first to describe the pallio-cirnis, the 
pollio-cumulus, and the frocto-cumulus ; and the first to give a 
distinctivo name, that of pallium, to the cloud system wliich 
produces a continuous rain without marked electrical manifes¬ 
tations. Ho also claims to have distinguished more accurately 
than Howard between the cirrus and the cumulus, as also 
between the cumulus and the cimiulo-stnitus. He rejects the 
terms stratus, cumulo-stratus, nimbus, and strato-cumulus. As 
regards tlie cirrus, there appears to he no essential diiference 
between the old and the new systems. Howard’s descrijition of 
the cirro-stratus is fuller than Poey’s ; otherwise no important 
variation is perceptible. As fur as fonn is concerned, the Uvo 
descriptions of the ciiTO-cumulus are not discrepant. Professor 
Poey, liowcver, notices that while the cirrus is brilliantly white, 
the cirro-stratus has u clear tint, and the cin’o-cumulus a 
slightly greyish hue. He also notices the strong influence which 
the drro-ouniuliiB has in reducing the temperature of the air 
below it The pallium of Poey is essentially the nimbus of 
Howard ; for under the latter tenn Howard describes tho con¬ 
tinuous steady rain and the extended overcast sky in ahnost the 
same words as Poey applies to tho pallium. It is objected tlmt 
Howard uses the term nimbus both for this kind of cloud and for 
the thunder eloud. It does not appear that Poey has any distinc¬ 
tive name for the thunder cloud. Independently of this, Howard’s 
term should bo retained, for the thunder cloud differs from the 
steady rain cloud only in being of smaller dimensions horizontally, 
and in being accompanied by great electrical disturbance. In both 
cases the form of the cloud is correctly designated by tho terra 
cumulo-cirro-stratus. Whether tlie electrical condition or ac¬ 
companiment of clouds should be considered a matter of prime 
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importance in naming clouds is an open question. The fracto- 
cumulus, which Poey also describes os a new kind of cloud, is 
what its name implies, a cumulus broken up, and corresponds to 
what is frequently calleil scud. It is essentially a cumulus in 
the act of dissolution, and should bo regaitled as a cumulus, not 
as a distinct kind of cloud, 

Jevons recognises only three fLindaincntal forms of clouds, 
viz., the cumulus, the stratus, and the cirrns, and rejects os 
unnecessary all tlie other terms proposed by Howard, except 
perhaps tlic cirro-stratus. He admits that these terms alone 
will not sullice for the description of all the varieties of cloud ; 
but as the modifications are superinduced upon the simpler 
types hy the conditions to which the clouds are exposed, he 
proposes to designate the niodifiiid forms hy the terms cirroid, 
cumuloid, luitl stratoid, or theii- Latin equivalents. This, how¬ 
ever, does not seem sulJicient, since there may lie many kinds of 
cirroid or other clouds. If it is possible to correlate the simpler 
forms of cloud wdth definite modes of formation, a better plan 
would probably be to assign the terms ajiplicd to them a generic 
value, and to ilistinguish the iiioditicalioiis of fonn by specific 
aiipellations. This jilau has been partially adopted by Walton, 
but has not been consistently curried out by him, sinqdy hecausu 
lie had no special design in liis niethod of naming the clouds 
beyond aptness for purposes of description. Thus he gives 
accounts of the cirrus, the plume cirrus, the arrow ciiTua, tlie 
veil cirrus, and so on. 

The causes hy and the condilioiis under which the diflferent 
forms of cloud are iirodnced have nevei*, so far as wc know, 
been made the subject of a detailed and systematic iiivestigatioii. 
About 15 years ago Prolessor W. S. Jevons made some exiicri- 
meuts on ilie proiluctioii of artificial clouds similar in form to 
those which occur in nature ; and wliere there was similarity in 
form he inferred there, was similarity in the acting forces. Ob¬ 
servations more or less isolal.ed have also been made by aeronauts 
and iiioimtain-climbers ; but unioru searching inquiry is wanted, 
of which the chief ohject should be the following out the jiluises 
of each kind of cloud by means of observers stationed in balloons 
acting in co-operation with othms on tlie earth situated at certain 
fixed points, and having te1egi'a])hiccoiiuiuuiicatioii one witli the 
other. A cloud results wlienevi:i’ a mass of moist air is cooletl 
below its dew jxiiiit, <.>i‘ whenever more lujueous vapour is dis¬ 
charged into the air than it is capable of holding ; and probably 
it is formed in no other way. It this be true, a cloud is foimed 
by the separate or combined action of two oiierations of which 
the resultant etiect is to render a mass of moist air cooler than 
its dew point. In order to simplify matters, tho elfect of each 
operation sejiarately will bo coii.sidereil. Suppose tliere be a 
ma.ss of air liaving a miilbrni lenqierature ; ilicii if aqueous 
vaiioiir be discharged into it, it will in course of time be¬ 
come saturateil, and the surplus vapour will he precipitated as 
cloud. If the mass be su]>i)osed to have a unifonn humidity, 
the cloud will be foriiied Avlieii the temperature is reduced sulli- 
cieiitly loAv; this reduction of temperature may be elTected 
cither by radiation or by mixture with cooler air; so that the 
causes wliich concur in cloud fonnation are those which iiillueiice 
evaporation, the How of air currents, the temperature of the 
uoist air, and the inteniiixture of separate masses of air. What 
iliare each agent lias cniiiiot he ascertained from the data at 
ireseiit available ; but it may be stated that the main factors 
^0 be taken account of are increase of humidity and decrease of 
ciiipemture. The paiticular form a cloud will ussmne depends 
poll which set of agents operates. One simide mode is, when a 
:alm stratum of nearly saturated air rests upon the ground, and 
-he atmospheric pressure is ra])idly diiiiinislied, wdiereby the 
.ir is caused to expand. The expansion reduces the temjicra- 
ure, and there results a uniform condensation of aqueous vapour 
ir a mist. Tliis form of cloud constitutes a stratus, the upper and 
ow^er surfaces of which are apjiroximately level. Stratus is also 
iroduced whenever the teraperatui'e throughout a stratum of 
ir is imilbrmly depressed, as in tho cases recorded by Horschel 
already mentioned in tlie former article) of stratus forming 
ilong a humid zone in consequence of the decline of temperature 
it the setting of the sun ; and of the cloud on Table Mountain. 

In the latter case the cooling is caused hy the air being com¬ 
pelled to ascend over a piece of elevated |;round. In tho Alps, 
and indeed in all mountainous areas, the forced elevation of uie 
lower stratum of air frequently mves rise to mist, which when 
leen from the valleys forms a light grey fringe to the mountain, 
ind is called tho " mountain halo.” Mist or stratus also results 
vhen the warm, moist nir over rivers or lakes spreads up tho 
ddes of the valley. Again, we get stratus when two zones of 
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humid air mingle along their common surface of contact only. 
When formed in thin way the stmlus is frequently wavy or 
rippled, owing to the action of the upper wind upon the lower. 
Stratus then may originate in many ways—sometimes by simple 
reduction of temperature, sometimes by increase of moistur^ 
sometimes by the upward How of air along the ground, and 
sometimes by the uuilorm mixture of two masses of moist oir 
having different temperatures. In a certain sense it is a formless 
cloud, and the only general statement that can be made respect¬ 
ing it is that it originates in a uniform development of the dew 
point in a zone of air. Professor Poey and others reject the 
stratus as a form of cloud, because, as they say, it is either some 
other form of cloud seen from a jiarticular aspect, or else a mist 
which is not I’ecogiiised as a cloud. It is true that cumuli and 
other clouds sometimes have the appearance of a stratus when 
viewed very obliquely ; hut it is equally true that there is a kind 
of cloud to Which the term stratus alone is applicable. Mists 
and fogs are ground clouds, and it is to tliese that Howard 
restricted the name stratus; the similar clouds occurring at 
higher elevations or along upland slojies he consi<lered to Imj 
cmnnlo-strati. The modii of Jormation of the cumulus has been 
generally and correctly stated by meteorologists as consisting of 
the violent or strong upward motion of eurrents of moist air; 
but few persons liave recognised the leatnres upon which the 
particular form of this cloud mainly dejumds. This point is 
well develojjed in Professor Jevons’s cxi)criirienls, given in two 
papers puhlishcd in the ‘ Philosoydiical Magazine’ for 1857. 
llerschel’s view, as expressed in the foimer article, does not 
appear to be quite the right one,. He seems lo make the cumu- 
loua form of cloud more or less dc*peiidenl uiioii the distribution 
of the evaponiting surface in patclies ; but as Herschel himself 
observed, cumuli are characteristic of the equatorial calm regions 
over the ocean, where ])robal)ly the air rises from the surface of 
the water i'or the, most part in a body, not in columns. As the 
air with its burtlicn of vapour aaccuids, the temperalure decreases, 
owing to Gxj)ansion ; ana at a certain elevation tiui temperature 
of the air and that of its dew poijit coincidt'. This height cor¬ 
responds with the, va]iour ]»laue. The air below this plane is 
constajitly flowing into tin; apact* nbov (‘; so that the surplus .air 
which here accumulates must liiid s])ac,e for itsedf somew'hero. 
(Space is made, ])artly by the upper winds, and ]»artly by dif¬ 
fusive downward currents. It is llie.se curivnls wlnc,h seem to 
be mainly iiiatruiiionlal in the hirmation of patclu's of cloud. 
The upward cuiTciits an; thus compelled to partake, more or less 
of a columnar form, and, owing Itj their aac(‘,nsivc force, they 
cjiny up the condensed vapour above the vapour j»laiic. When 
the ascensive force is sulliciently weakened, un<l the air lias 
becitiiie sufficiently dry, the condensed jiarticles How over .and 
gi’uvilate downwards to the vapour plane. Heiuas the cumulus 
IS albuntaiii of condensed aipieous vapour, which is formed by the 
like combination of forces which gives form to a water fountain. 
Tlie cumulus may he moditled in many ways. If after it lias 
been formed it he carrie<l along by the wind above a zone of .air 
witli upward cuiTcnts, tlieie are three operations in action, and 
the form of the cloud will perpetually vary .according to their 
relative intensities. The wdud wall tend to blow the crests of 
the cumuli over so as to ilultcn the upper surface of the (iloud or 
clouds ; the dowinvard diffusive currents will tend to kcej> the 
patches separate; and the upward currents will tiMul to restore 
the cmnulns form. If the iqiwurd wind be gentle, and the 
iqiper air of moderate humidity, the clouds will attain consider¬ 
able pro])ortions; but if tlic u})p(’r air be moist, a second 
va 2 )our jilane may occur at a sliort distance above tlie 
first, where the cumuli may siircad out, forming the anvil 
and mushi'oom-sliajicd clouds, to which the term cuiiiiilo- 
stratus is usually ajqdied. The cumulo-stratus of the 
rain cloud generally results from the unifonii development 
of cloud or stratus along the lowest vapour i)lanc. Ouniulus 
also undergoes various changes of form when subjected to 
gradual diminution by evaporation, in which process it commonly 
acquii-es a more or less cirrous or wisjiy structure, and in its la.st 
stage of decay consists of a few dispersed formless films. This 
filmy structure also occurs when the upward current of air con¬ 
tains little moisture. According to Jevons, cirrus is formed by 
niinute streamlets of air forcing their way through a stratum of 
air of different temperature and moisture. The action is analo¬ 
gous to that by which the cuniuliis is originated; hut with 
these important differences, that the interchanging columns of 
air are of small dimensions and that prolxably the cloud material 
is ice. The fibrous structure may be attributed partly to the 
differential rates of the two currents of air at the boundary of 


which the cloud is formed, and partly to the streams of warm 
air which ore generated when the ice crystals solidify. The 
floxuous form of the fibre is due to variations in the directions 
of the air currents, generally and locally. In the cirrus, as in 
the cumulus, the form of the cloud varies with every change in 
the rate of supply of moisture, in the direction and force oi the 
wind, and in the temperature. At the great heights at which 
cirri prevail, variations of moisture, temperature, and wind are 
far less rapid and less extensive than at lower altitudes. It 
should he mentioned that the appearances which are here 
mjiinly attributed to the action of upward and downward 
flowing streams were accounted for by Howard by supposing 
that clouds were in different electrical conditions, and that 
according to their electricity they were repelled or attracted. 

A third edition of Howard’s ‘ Essay on Clouds ’ was published 
in 1865, in which some interesting sketches of cloud modifica¬ 
tions from his own drawings were published for the first time. 
Numerous excellent illustrations of clouds occur in Walton’s 
‘ Clouds: their Forms and Combinations,’ 1868, illustrated by 
forty-two 2 )hotograph 8 from drawings made by Walton, in which 
Avork also there are numerous dcitails as to cloud fonnation. 
There is also a great mass of material hearing upon the forma¬ 
tion of clouds in tlu5 reports on balloon ascents by Mr. Qlaisher 
in the British Association Eeports for the years 1862 to 1866 
inclusive. Although the facts are numerous, there is some 
difficulty in digesting them, for various reasons. The balloon 
moves through the air with such rapidity that the observations 
cannot be localised with suHicient precision. When the balloon 
passes through a cloud, it rarely happens that the cloud is near 
its site of formation, so that it is encountered in a space where 
the air, though moist enough to allow of the cloud existing, is 
far from being saturated. Moreover, the spaces of increased 
liumidity an<l dryness arc frc< 2 uently of small extent vertically 
and horizontally'; and the same space undergoes raiiid changes. 
It is 2 >rohablo that the humidity of the same air current always 
inensases with decn'asc; of tenqierature and decreases with a rise; 
that above any B 2 >acc Avhere the moisture has been deposited as 
mist or cloud'or snow, there is always a proportionate increase 
of tlryiiess in tlie air immediately above ; but tJie tables given 
<lo not always show tliese facts, owing partly to the occurrence 
of strata of air of varying liumidity, and partly to the circum- 
.staiice that the obijorvatiuiis have not been taken at the requisite 
elevations. By way of example, an analysis will he given of the 
observations made in the ascent from Woolwich on December 
30,18(31. ’Phe ascent was commenced at 2.13 r.M., when the 
dry thermometer marked 42*1'’ F., and the humidity Avas 74. 
The humitUty gradually decreased to 71 at 400 feet above the 
ground. At GOO feet it increased to 72, and a little mist oc- 
cuiTe<l at that height, tlie temperature of the dry thermometer 
being 40®. The humidity then slowly increased up to 94 at 2,4(K) 
feet, about ivhich licight cloud was entered, which extended up 
to aliout 2,600 feet. The balloon then began to descend. On 
reaching the 2,400 feet level the humidity was 74 only. The 
first observation nt this height was made at 2.21 P.M., and the 
secontl at 2.25 r.M. By 2.27 r.M. the balloon hod descended 
nearly to 2,0(K) feet, where the humidity Ava.s 93. The balloon 
again ascended, and at 2,200 feet the air was quite saturated, 
hut the* cloud itself was not entered till above 2,500 feet, at 
which elevation the humidity was 91. The cloud now reached 
to 3,200 feet. Ahovi*. it the sun was shining hrightly and the 
air became much drier, being 86 at 3,400 feet and 61 at 3,6(X) feet. 
Again the balloon descended, and at 2.34 r.M. a dense cloud was 
entered at about 3,500 feet, the lower limit of which reached 
down to 2,570 feet, while the humidity varied from 78 at the 
to 2 > to 96 at tlie bottom. The balloon further descended to 
800 feet, and the humidity decreased from 95 to 86. At 2.40 
r.M. the balloon again rose, but did not enter the cloud a^ain, 
although it reache.d 2,8(M) feet, at which height the humidity 
was 84, and at lower levels was still less. From 3 to 3.16 r.M. 
the 1,000 feet next the earth showed a humidity fluctuating 
between 84® and 87°. During this period the balloon hod 
travelled along the Thames vjilley from Woolwich to a little 
beyond Pnrfleet. Tlie changes, it Avill he seen, were vciy rapid, 
and as the balloon’s motion was also fast, it mmost necessarily 
happens that the temperature recorded and the deg^es of 
humidity inferred from them cannot be assigned to their true 
heights to within from 2(K) or 3(Ki feet. The above observations 
show the following state of thingsAt 2.21 r.M. cloud reached 
from 2,4(X> feet to 2,600 feet; humidity 91 to 94. At 2;24 p.M. 
the humidity between the same heights was 76 to 83. At 
2.28 P.M., and shortly after, the space betiveeii 2,200 feet and 
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3,200 fiset had a humidity varying from 1W at the lower limit 
to 94 at the higher, while the lower limit of the cloud was at 
2,600 feet, and its upper at 3,200 feet. At 2.34 r.M. the upper 
limit of the cloud was at 3,600 feet, and the lower at 2,670 feet, 
the humidity decreasing from 96 at the base to 78 at the top. 
At 2.36 r.M. tlie liuniidity was 94 at 2,200 feet. From 2.43 r.M. 
to 2.60 p.M. the space from 2,2CK) feet to 2,946 feet was passed 
through upwards and downwattls, and the humidity ranged fi-om 
80 to 86 ; but the chmd itself was at a still greater height. A 
study of those figures indicates that eve^-ytliing w.is in ineessa7it 
motion, the balloon ascended and descended ; the clouds were 
rising so that while nt 2.21 p.m. the lower limit was at 2,4(K) feet, at 
2.50 P.M. it was above 3,000 feet. At the former time the ujijter 
limit was 2,600 feet, and at 2.34 p.m. it was at .3,5{)() feet. A]> 
jm’ditly the cloud was enlarging while rising, for in the <‘onTso 
of thirteen minutes its thickness had increased from 200 feet to 
more than 1,(K)0 feet. The humidity also varied. Owing to 
these circumstances, it was a mere chanc.e if the observer sne- 
ceeded in finding tlie accurate jiositiuns of tlui hand or .‘jtr.itum 
of saturation and lower limit of the cloud. On om? oec.-isittn 
only was the ])ORitiou of the bum I of saturation re(‘i)r<led, and 
then, as the figures ajipareutly show, it was ,300 feet below the 
cloud. But it may be asked if it real ly were so I For it must be 
remembered that shortly after 2.26 p.m., while the balloon Avas 
descending, the humidity at 2,200 fed Avas 93, but shortly 
before 2.28 P.M. it Avns 100 at the same height. Is it not pos¬ 
sible that the thermometer, although very sensitive, re(|uiied as 
much time to settle at the teiupeiutim^ oi' any paiiieular level as 
the balloon to travel through a vertical distauce, of 300 feet I We 
think such is the case, and ibereforc, that the heights assigiieil 
(cannot be depended upon ns coriespondiiig Avitb IIk* teuqx ra- 
tnres given to within a leAV Juiudred feet. The. bands of satura¬ 
tion seemed to have been of far less vertical extent than the 
limit of en’or, and liciice they Averc sebloiu notieed. During 
other ascents clouds Avere .sometimes pa.ssed tbroiigb, and yet 
iiowlicre was the recorded Jiiuuidity more tluiii 80, and tin* 
figures do not indicate that any jiarL of the space Avas more, th.aii 
this. In such casi's jirohahly the cloud Avas evaporating, and 
had tmvelled far from its jdacc of origin. While, then, these 
rejiorts contain much v.'diiable iiiformution, still the «lala are not 
Bulliciently numerous or precise to be used in the present dis¬ 
cussion as to how clouds arc formed. Slowly moving or nearly 
stationary balloons woubl ausAVin- the ])uip(ises of iiuiuiry in 
tliis branch of knowledge much better than rapidly moA’ing 
ones. 

Tlic colours of clouds li.ave been the. subject of freijnent com¬ 
ment. Under Vapoliu, Oi'AnKsoENT, [ E.* Ch, vol. viii. c<d. 

Dr. James D. Forbes's vicAvs on this matt er are given. 11« ■ reganle<l 
the gorgeous hues of clouds under the inllueiict* of the. l ising ami 
setting sun, more e.specially the red tints, us due to the va]Hnir, 
when in the act of condensing or CA'aporating, being in a ]»cculiar 
condition analogous to opale.sceuce. A more sali.sfactory explana¬ 
tion is that propo.sed by Avho exjdains the e.oloursby the 

diffractive action of the jiarticles of Jitpiid and solid mutter pre-seiit 
in the air. When the .sun's rays traxerse a eomsidi-rable lliick- 
ness of the air, these, jiarlieles, which con.sist partly of Avatei- and 
partly of dn.st, act in the siime Avay as Avould ji series of super¬ 
posed perforated screen,s. Sorhy ahout tin* saim* linu! juojMjscd 
a .similar e.xplanation ; that is, he. believed that the condensed 
vapour piurticles and dusty atoms floating in the air absorb certain 
ray.s, but nlloxv others to pas.^*. 'I’lie more ohJiMue tlie sun’s 
rays the thicker the straluni of airixissed through, and at the 
same time the more humid ami dust.x it i.s. V.y rc.sorling to 
either of these explanat ions there is no need of lumug rceouive 
to any peenlhir proiierty of coiiden.sed vuj)<air,but AA'e may regard 
it ns due simply to Avater or other matters in a very fine state c»f 
division. Nv hen the simoom AA'hirk the sand over t.lio hea<l of 
the traveller in the desert the sun has the same mlde.ned a])- 
pearance as Avlien seen Ihrougli a fog ; and flu; same apjiearunci; 
may be observed by looking at ibe. sun through any ti’an.spareiit 
substance throughout Avhieli more or less opatjne matter is dis¬ 
tributed in a state of inLiinte division. The blue sun that Avas 
observed over a considerable jiorlioii of Eiirojic many yciars ago 
liaslxjen referred to this cause. In this eoimcetion’Prnfes.sor 
Tyndall’s experiments on the cloudy eomlition of luatbT may 
be referred to. Ho found Avheii a lu*um of electric light i.s 
passed through certain vapours in a tUukened room that the 
light caused their decomposition and the fornmtion of a cloud of 
siilid matter. Sometimes the cloud avos fonned in coiijuuctioii 
Avith some substance Avliich dissolved it. In mo.st instances 
these clouds were exceedingly sensitive to any alteration of tem¬ 


perature, such as that produced when the finder was placed on 
the exjierimeiital tube within Avhicli the cloud Avas formed. 
These cloud exiicrinients indicate a method of testing llic causes 
Avhicli act ill iirodiicing the ditferent forms of aqueous clouds 
with far greater preci.sion than that employed by Jevons.^ Pro- 
fe.sKor Tyndall also found that in every case observed by him the 
clouds in their earliest stage were of a blue tint, and the blue 
gradually }»asscd into white. These blue clouds present all the 
phenomena of blue sky, and he consiilers that in the physical 
point of vicAV the two are identical. It would seem, then, that 
the blue sky is, strictly speaking, a cloud in Avhicli the particles 
of condensed aqneon.? vapour liavc their smalle.st dimensions. 
The bluer the; sky the le.s,s abundaut is the condensed vapour, 
and the lighter the blue the more abundant it is, until we reach 
the ha/.iiic.ss and liglii Avhite gauzy filtiLS wdneh represent the 
eaiiie.st jdiasc of a cloud in the ordinary sciiso of the word. Tliis 
idea avus suggestisl as far back as 18.63 by Beubon Phillips, aiul 
may have been started even before, that jicriod. 

Thesuppo.scdiiifiiieiice of the moon in clearing the sky of cloud 
has heen mentioned under Rain, | E. C., vol. vi. col. 929.1 It has 
been recently diseussijd by Messrs, Elli.s, Harrison, and others, and 
the cojicliisioii jijqiears to he that the moon has not the marked 
ellect Avhicli Humboldt, Herschel, AragM», and others n.ssigned to 
it. Tluwe is unipiestioiialily a coincidence between the rising i»f 
the moon in the cA^ening .and the di.sper.sioii of the clouds, but 
Ihc're i.s a still closer coim idence between this dispersion and the 
]>erio(l of the day. Un the .average, ilie sky becomes less cloudy 
after Ruiisc.t than hed’ore, and the (|uauiity of cloud dimmi.shes till 
about miduigbt, Avlien there is ngnin a tendency to increase, and 
the increase ^•.oll^^lucs till noon. The true ex])raiiation jirohably 
is, that it ilepciid.s on the distribuliou of tenquiatiire and moisture, 
(.■omineucing from about smi.set, there. Avill (in this coiintiy) be 
a marked diininulion in the siijijily of moi.sture from the Ave.stern 
half of the horizon (I'roin wliic.li direction most oi’ our moisture 
is derived), oAviiig to the diminished evaixmition as the sun 
j>a.s.se.s Avest. Ahout midnight and in early inoniing the lowest 
tenijuTulmv generally occur,s, and thi.s causes .an increase of 
condensation. At sunrise, the 1eni]>erature- usually increases, 
c-ausing for a short, time a diminnlion in the amount of cloud (a 
fact Avhich, hoAvever, doe.s not ajipear in the tables giAuai by Ellis 
and (dbers, in coiiseciucnce, possddy, of Ibe, tinu'. of the sunrise 
changing with the sea.son) ; hut as the rise of temperature ]>ro- 
gre.sse.s westward, iucreased (juantities of A\a.]iour are tr.ansferred 
into the air, and tlie amount of cloud incivascs until the, augmen¬ 
tation of heat counterbalanci's the increased rate (tf eAuqioration. 
Aftei'this eA'a])oration le.shens, jnoliahly at a higher ratio than 
the. h(‘al, so that the amount of chmd di'crcases. 

(Po(‘y, , vol, ii. ]»]>. 382—38.6 ; (hmiplcs lunduft, Ivi. p. 

30J ; Jevons, J'hilnaopliictil yibn/rci’/jr, 4111 series,xiAa ])p.22—3.6; 
XV. pp. 211—2.6,6; Sorby, l*hil. Mmj, lih series, xxxix. p. 356 ; 
Ellis, /7ti7, il/fo/. Jill series, xxxiv. ]). 61 ; Harrison, Vkil. Mag, 
4th series, xxxiA'. ]». 113; Tyndall, Philomphiail TnaisactwnSj 
Vol. clx. p. 333 ; AValtoii, Ulotuh; the.ir Forms and UomhinationSf 
1868.) 

I In tlie E. 0. the electrical condition of clouds i.s treated of 
under Electkicity, Ljghtmino, Hail, ami Watekhpolit ; 
their cofoui\ under Vapouii, Hail ; tlio vapour plauc^ or cloud 
r.om-, under Vapouii ; their nomcnchtturc, under Dlolid.s ; ilicir 
mndc of format ion, under Clouds, Uain, and Waterspout; 
llnir weather i udications, uiulcr Clouds ; their state, or structure,. 
under CuouDs, IvAix, and WATERFALL ; and iluAr optical appmr- 
(luces, si::c, position in air, and stifipcnsdm, under Clouds.] 

CLO\'Ek, Triftdium striatum. A botanical xlcscrijition of 
this variety of clover Avill lu* found in Pred'essor B.abington’s 
‘Manual of British Botany,’ i-dition, 1867; also in Watson’s 
‘Cyhele, Britaniiica,’ vol. i. p. 299 ; in Smith'.s ‘English Botany,’ 
by’Soxverby, Ami. vi. j>. 28, tab. 1038, and in TMoore and Moore’s 
‘Cybek* Hib(*mica,’ ]). 72. lu the latter it i.s termed “ Soi’t- 
knotted Trefoil ;Brofes.sc)r Babington gives Kincardineshire, 
N. B., a.s its norl.liern limit of latitude, and Cornwall as 
its southern limit. It lias been repre.sented as a native of 
the Northem Isles, btit botanical authority appears AA'anting 
to conlirm this. It lias bce.ii knoAvn to the AViiter for upwards 
of forty years as a clover of no great agricultural value on 
good land. Attention, liowcver, lia.s recently been turned to 
its Jiigh merits hy cultivation for certain poor descriptions of 
sandy and gravelly soils; and also for what i.s termed by fanners 
“clover sick soils” (i.c.., it Avill jirospcr in soils wliicli refuse to 
grow the other varieties of clover). Thus a favonrahle notice 
appeared in a recent volume of the ‘Journal of the Royal Agri- 
cultiu’al Society of England/ vol. iv. 1868, p. 300, by Dr. Voelcker 
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who gives the following analyses of the plant in a green and dry 
state, said to he “improved by a few years’ cultivation 



Groon. 

Dry. 

Water. 

65‘i9 


Oi’yanifi raiiUcr soluble In 

6-76 

16-20 

Organic flubstanecs insoluble in walei-1 
(crude fibre).J 

.34-40 

77-22 

Mineral matter (ash) .... 

3-3S 

7-68 


100-00 

100-00 

Containing nitrogen .... 

•92 

2-OG 

Equivalent to flosli-forming matter # 

6-75 

12-87 


In his report Dr. Voelckcr slatos that the ])]ant anal)^‘^e(l was 
over rii^',, and that the analysis is there'tore less favonraldc tli.'ui 
it otherwise would have been. 

‘(Jarters Blue Glover,’ Trifoliuvh Garvlnim. Tavo plants of 
this name Avere exhibited at tlui WolveThiini])ton Meeting of 
the Royal Agricultural Society of Eiiglaiul, 1871, by Garter, 
Dnnuett and Beale, of Loudon. A lew years ago tluy wi'ie 
olh'reil a new v.aric'ty (jf nnistai d seed hy a botanical traveller 
Avho had recently returned from North Ghina, tte.. (Ml’stakd, 
E. G. S.) Also a few see-ds of .sky-hlue, eli>ver. These were 
carefully sown upon their own seed fiirms in Essex and Kt'iit, 
and in 1870 they snceeeded in harvesting ,‘i few bushels of seed ; 
this seed rijKuie.d, b(j it observed, in Mnghiu<l; they jtlaced it in 
the hands of some of the most emine.nl members of the Ro^al 
Agrienltnral Soe.i(‘ty. Tlie. jnsidt is, that two plants in pots 
AVero e.vhihii(‘d at vVolverhanqituii ; the one soaaui on thc! 5it)lh 
of April, 1871, on Woodhorn Manor, hy .lae.ob AV ilson, Es(|.; the 
(^ther soAvn hy J. Druet', Esq., Eynsiiam, Oxford.shire, on tin' 
2:ird()f March, 1871. Tin; above ngric.ulturiKts, and others Avho 
have given the seed Ji fair tjial in dilforent coimties and on 
(lilferent varieties of soil, sjteak in tin* most favouiuhle, terms of 
its promise as a forage plant. The hotanieai, chemical, and 
agricultural merits of the plant .are iit ]»resent under thc inves-■ 
ligation of the Ib/y.-d Agricultur.al Soeiedy. 

OOAD.TUTOR'BISllor. [ Ibsuops, E. G. S. eol. 3(aj 

GOA L-t.J KTT IN G J\ LAG f FT NES, Of l.iU' years niacin lU's liaAc 
been intrfxliiced to a considi-rabUi extent, and with inueli suc<'ess, 
ill substitution of the labour of the miner in colliiwies. Three, 
ohjee-ts .are to he gaimal by such Jin ii|iplii ation ;—(1) Diminish¬ 
ing the. cost of AVorkingtlu! mine. (2) Oimiiiishing the ]>ropov- 
tioii of slack or dust coal to good coal, -iirodueed in holing and 
breaking down the coal. (3) Diminisbing the dsuiger lohumau 
life ill Avorkiiig the. colliery. In gelling c(tal hy hand labour the 
most imnortant ripi-ralion generally adojiti-d D uiulercntting or 
holing llie coal. A miner with a ])ii k cuts a slot of gre.ate.r or 
less length, and as dee]) in as can be re.acbed from llie Avovking 
face near the iloor of tin' setim. To bring down the mass of coal 
thus de])rived of siipporl IicIoav, various ex])edi»'nts are resorted 
to, according to the (legi’ce of enliesion of the eojil. Sometimes 
the. Aveight of the coal itself, aided by Ibo |)ressure of the roof, i.s 
suflicieiit. Sonielimes tin' hainmei' :md wedgi- are employ«‘d ; at 
other times blasting. The lirst successful a1,1em]tl.sal einjdoying 
inachiiu'ry in getting coal aimed at ])erforming thc operation of 
holing. In' the machine of Mr. Frith, a carriage on Avlu els runs 
on rails along the face of the Avorking. This e.iirriage can be 
moved forwards sloAAdy by a screw ac-ling (»u tin* AAdu!els. It 
carric's a cylinder .and ]ustou Avorked by coni])re.ssed air. The 
])iHtoii-rod acts on a bell-crank lever, eonnectial with a ]»ick- 
shaped tool, which, .'ictuated by the (mni])ivssed air, stiiko.sblows 
horizontally, niui'.h in t he same way that :i miner strikes Avith an 
ordinary pick. As the ])ii'k clears aA\aiy the. coal, a miner moves 
the carriage along thc niiJa, and ♦bus a horizontal slot is ent 
underneath the. nia.ss of cojil. Thc air is coinpn'ssi-d for driAing 
the machine at the surface, and is conveyed to the machine in 
cast-iron or wrought-irou pipes, tenuinating in a length of 
ilexible tubing attacheil to the machine. 

One of these inacliiiies Avorkiiig in the colliery at Tingley, near 
Leeds, holed a .senrn 3 ft. 8 ins. thick. The air avu.s com¬ 
pressed by an engine with 20 in. cylindi'r, 3 ft. stroke, Avorkiiig 
an tiir-cylinder 18 in. diam. and 3 ft. stroke, thc oil* being com¬ 
pressed to about 50 lbs. per square inch. The machine was 
worked at a distance of a mile from the shaft. The machine 
undercuts the coal at the mean rate of 15 square yards per hour. 
A somewhat similar machine has been perfected by Mr. Dou- 


nistborpe. In this machine, however, the cutting tool is a bar, 
with a series of cutters attached to it, and making rectilinear 
strokes, so that the action of the machine somewhat resembles 
that of a slotting machine for metals. In undercutting by either 
of tlie.se machines, the slack coal cut out amounts to ^out 4 per 
cent, of the Avhole mass of coal broken doAvn; whereas, in holing 
by hand, nearly 12 per cent, is broken into slack by tlio 
miner’s pick. A collateral advantage is, that the ventilation 
of the mine is iiiqiroved by the compressed air set free in 
the Avorking.s after actuating the machine. This air escapes 
from the machine at a very low temperature, and cools the 
iniiu;, Avliich in very deej) Avorkings is a further advantage. 
Still, snccc.ssful as these nnujhines liave proved in certain 
cases, they an*, costly and cumbrous, and attempts have been 
made, to get coal hy simpler mechanism. These lia\'e mainly 
aimed at wedging out the coal (Avith or without iindcrciittiiig) 
hy A\T‘dgp.s or small liydraulic presses. Amongst machines of 
this kind may be mentioned—(1) Mr. Cochrane’s machine, 
Avliich consists of two metal bars inserted into a bore hole, 
it the hack of a rectangular mass of coal, and parallel to its 
lac.c*. Between thesi*. bars is a third bar. The bars are formed 
Avith a series of AA cdgc; faces, so tliat when thc centre bar is 
li iveii foi-Avards by a screAv, the outer bars are forced apart and 
pressed ag.iinst the coal to lie broken out, (2) Mr. Chubb’s 
iiachiue .a(;ts on a similar ■jiriiiciple, exce.])t that the pressing bars 
re forccul a])art by 12 Aaay small liydraulic pre.sse.s, arranged in 
the ecnlre bar. According to Mr. Chubb’s statement, Avith a 
ssure of water of 12 tons to thc inch, his macliine exerts a 
lateral jnessiire on the coal of 288 tons. (3) Mr. Grafton .Tones 
has invented a in.achini' suiiieAA’hat similar to that of Mr. Chubb. 
(-1) Mr. S. 1*. BiihU r has invented a machine in which there is 
a single liydranlie- ])ress, the ]>lunger of Avhich moves parallel to 
the axis of the bar, jilaced in the bore liole behind the coal; 
is jn-ess exerts a ])ressiire of 12 tons. This plunger forces a 
lit wedge lietvveeii the ]H'es.sing bars; aiul if the expansion 
used by these is iiisullicii nl, a second jiair of Avedges can bo 
forceil befwei'ii those last driven. 

Tn all these machines the object is to break out thc coal in 
mas.ses, an<l thi.s isgener.dly attempted Avithout nndorciittiiig tho 
;oal. These machines do by a quiet ])ri!8sure Avliat is more com¬ 
monly done in a violent Avay by blasting, — but Avith tins advan¬ 
tage, that they ol viate the dnnger of (iring the cxplosiA^e gases 
of the coal mine, a danger Avhich frequently entirely prohibits 
the use. of giinjioAvder in coal mines. 

The rea<ler Avho requires fuller iufonnation should consult a 
pajier by Mr. Feniie, in the ‘ I’roc. Inst. t)f Mechanical Eiigiiieers,* 
and papers by ]\lr. Chubb and Mr. Bidder, in the ‘Proc. Inst, 
of Civil Engiin'ei’s,’ vol. xxviii. 

GGxVL TIIADE : GOAL SUPPLY. The vast dimensions 
Avhich thc Coal trade of lliis country has attained Avill host 
he shown by taking tho accounts for a Te.(u*.nt year, 1870, and 
tracing the distrihuLiou of the <;oul to AMi’ious home and foreign 
ports. 

For the .supply of London, thc inland conveyance noAV takes 
])Tecedence ol that hy s(*.a. In 1870 thc quantity of coal brought 
to London hy railAA'av and canal (chieily the fonner) was 
3,775,207 tons; hy «-.oii!ding colliers, 2,093,710 tons; totd 
(),7b}>,007 tons. The. siqijdy hy railway comes from .'ilmost 
every eoal-lield in Englainl and Wales, but chiefly from tho.so 
traA'e.rso.d by tin* Midland, Great Northern, and London and 
North AVesteru lines. Tho snjiply by coasting colliers is nearly 
iiioiiojioli.'^ed by the ])orts of the Tyne, Wear, and Tees. The 
folloAving is a list of the ports which shipped the largest quan- 
titie.s coasLAvi.se 


Newcastle, . 

yunderland 

Cardiff. 

Jlarthqiool 

Newport 

Troon 

Maryport . 
Liverpool 
Gloucester . 
SAvunsea . 


2,427,421 tons. 

2,209,245 „ 
884,791 „ 
840,875 „ 
797,370 „ 
40.5,1.58 „ 
4.59,239 „ 
347,.500 „ 
200,137 „ 
194,414 „ 


These ten imrts thus shipped 8,022,150 tons coastwise; the 
remaining ports raised the (pianti ty to 10,942,295 tons. 

The shipment of coal from British ports to foreign and colonial 
ports, is distributed in a difl’erent way from that denoted in the 
above list; chiefly oAving to the great convenience of the port of 
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Cardiir f(^r the Bliipmout of South Wales cool to foreign parts. 
The quantities from the principal ports were as follows, in. 
1870 


Ports. 

Tons. 

Declared value. 

Newcastle . * 

. . 2,8()4,r>13 

1,259,517/. 

Cardilf . 

. . 2,357,182 

1,297,096 

Sundeilaiid . 

. 1,211,.383 

484,312 

Hartlepool 

. . 002,35)6 

25.3,616 

Swansea 

. . 538,079 

281,351 

Liverpool 

. . 532,324 

300,685 

North Shields , 

, . 411,006 

176,647 

Newport , 

. . 391,499 

199,868 

HuU . . . 

. . 288,961 

116,256 

Grimsby, 

. . 238,955 

119,.804 


The other portH rnisod llic total c|n.'iiitit.y to 11,101,582 tons, 
tlcclured value 5,287,288/., or alioul. Os. (Jd. ]iert(m average. The 
general course wliic.li onr foreign coal traile lakes is .sliown In 
the fact tlittt the Dnrliaiu and Norlliuniberluinl ]M)its sliipiKvl 
5,2(M),00() ions, and the South Wales porlH .V)(K),«)()() Ions. 
Canlitf HUpplies sleaniers in all 2)arls of the world with Jiard 
steam C{av1 or anthr,'icit(’. 

These supplitis were distrilnited over a. great part of the globe; 
but continental Euroia; natiirally look the largest ]>ortioii. 

Franco .... 2,<>.’;7,8.'{1 loiis. 

(lerniaiiy . . . . „ 

Ilussia.805,787 „ 

Jhily. 755,0111 „ 

Tleninark .... (ill 1,81)1) „ 

Sweden and Morway . . (117,8(11 „ 

Wost Indies . . . 507,1)1)1) „ 

S])ain. 180,751) „ 

Holland .... 408,1(»(> „ 

India ..... 40(1,217 „ 

Egypt.871,(122 „ 

Brazil.2(J1,508 „ 

Ihirkey .... 245,8i)i» „ 

Tliirlecn countries thus bade alxait 1), 000,000 ton.s ; the others 
raised the total to 1 J,U51,582 tons. Our sliipnieiits lit foreign 
parts, it will be seen, slightly exceed the shipments coastwise. 

Future (hal tHup'i)hi. As hir \>ack as 1781), John Williams, 
in his ‘Mutural History of the ]\Iineral Kingdom,’ drew atlenioii 
to the ])i‘obability that our eoal mines are. not iiiexhaustilth*, 
and to the certainty that their exhaustion w(>uld be juost dis¬ 
astrous to the country; in his ‘IJridgevvater Tre.-itise,' Dr. 
Jluckland adverted to the “bituminous bankruptcy” which 
might possibly threaten us ; Dr. Aniutt re]K*aledly wanieil the 
nation against waste (d‘ coal ; Mr. Hull, in u volume relating to 
our collieries, gave a starlling estimate of the early period at 
which our coal might be exhausted ; rrofessor ►Staid<'y Je-A'ons, 
Mr. Hussey Vivian, Mr. Jl. C. Taylor, and other wiiters, alsi> 
mado estimates ; while Sir AV. (1. Armstrong, at ihe .Newcaslli* 
meeting of the lirilish Associidion in i8fi8, jeferred strongly to 
the necessity of making a thorough examination of the que.slion, 
with the view of determining, if possil)l<>, the ai>i»roxiniate quan¬ 
tity of available coal at our commainl. In IHfii; Ihe ,<ul>j(T,t was 
brought before the Jlou.se of ('ominotis by Mr. Mill; and con¬ 
sequent on the grcjit public interest thereby excited, the Do- 
vernnienl appointed a Royal Commission of liujuirv, to rxainijie 
and report on all the attainable J'acls. The commission, signetl 
June 28th, 18G6, wa.s presided over hy Ihe Duke of Argyll ; and 
among tlui commissioners were Sir W. (1. Armstrong, Sir lb 1. 
Murchison, Dr. Percy, and Prol■e^!S()^ Ramsay, besides many who 
were practically conversant with coal-mining and coal-coii- 
Bumptioii. 

The commissioners were to infiuire—(1) wb.'it is the quantity i*f 
coal DOW raised annually in the United Kingdom ; (2) what will 
be the probable future rate, of increase in that qnantity ; (8) wliat 
is tlie probable quantity existing in all the known coal-ficshls of 
fbe country; (4) wliat proportion of that (piantily can be prolit- 
;ab]yraisecr and rendered available ; and (5) whetlier it is jn’o- 
ballle that coal exists under ihe iiermian and new red sandstone 
foniiations. The commissioners divided their work among live 
■committees, composed of such of tlieir own body a.s were conver- 
isant with particular parts of the snldect. These committee.s 
were—(A) On possible, depths of working ; (B) On waste in 
.cumbiiHtion ; (0) On waste in working the nunes ; (D) On the 
;geology of the permiau and new red sandstone regions; and (E) 


On mineral statistics. The United Kingdom was divided into 
thirteen districts to facilitate the work, and eventually there 
were twenty-tliree separate investigations going on simulta¬ 
neously. Reports on the proceedings of these several bodies 
were prepared from time to time, and were printed, with evi¬ 
dence, maps, plans, &c., in 1871, in Avliich year also a general 
rejK)rt hy the commissioners was presented and published. 

The commissioners report that there are 37 separate coal-fields 
in the United Kingdom, viz., 17 in England and AVales, 18 in 
Scotland, and 4 in Irolaiul. Much of the coal lies at a greater 
dei>th than has hitherto been worked. The mere mechanical dif¬ 
ficulty of attaining greater depths may be overcome, but the 
ini-rease of tenqierature as the depth increases imposes a prac- 
tic,able. limit. A high temperature is more bearable m dry 
tbuu in moist air; .and short spells of working enable miners 
to l)ear a liiglior tein])i.‘raturv than the usual six or eight hours’ 
shill.. There is a (’o]i))i'r mine in Cornwall where the tempe¬ 
rature occa.sionally reaches 115‘^ F.; the miners work three hours 
out of the twenty-four, but never Jiiort*. than fifteen minutes at 
one time. All tbings considereil, tlu3 commissioners believe that 
a de])tb of 4000 feet may be. worked in our eoal mines. The 
present maximum slightly exceeds 2000 feet. 

The quantity of available, eoal depends not only on the power 
ofreacliiiig and working it, but also on the .'imount of waste in 
getting il. 'J'bi.s waste in some, mines is as gre.at as 40 per cent, 
of the quantity raised ; whereas under favourublo circumstances, 
.and in (he I test-managed collieries, it is reduced to 10 per cent. 
IMillioiis of tons of coal are thus jiimually wasted and lost by 
(.•arelessnes.s and bail arraii gem cuts. 

All opting 4(KtO feet us the limit of practical depth in working, 
and .allowing for a reasonable average waste in the various opera- 
iions, the commissioneis arrive, at the following estimate 01 the 
qnantity of coal in the known coal-fields of the United King¬ 
dom :—At de]tills le.ss Ilian 4000 feet, 00,207 million tons ; at 
giv.ate.r de]ttlis, 7821 million tons ; total, 5)7,528 million tons. 
Of this quantity, in round numbers 5)0,0()() million tons of avail¬ 
able <tr (tblainahle coal, England is credited with a I tout 4fi,000, 
W'ales with 81,000, Scothiml with 10,000, and Ireland with TOO 
milliitiis. C.)f the thii ly-seveii separate coal-lields, the largest or 
richest are--.South Wale.s, 32,000 ; J\liillantl, 18,000; Northum- 
Iterland and Durham, lo,()()() millions of tmis. 

Citing beyond the limits of the known coal-fields, there are 
geological reasons for )ielie\ ing that large tracts of coal underlie, 
the, permiau, new red sandSone, and otlie.r formations, although 
not yet demonslruled by actual ex]thtraiion. This subject, Ity 
direction of the commissioners, was elaborately investigated by 
I’rofe.ssitrs Ibmisay, Cidkie, Jukes, and Hull, and Mr. Frestwicli. 
The examiners came lit a conclusion that, there are 21.50 square 
niih's of such underlying Iteds, containing, within 4000 feet 
from the surface, 5(1,273 million tons of eoal; making, with the 
quantity in the known I’oal-fiehls, 140,480 millions of tons 
“ Avhicli m.ay he reasonably exjiecleil to be available for use.” 
iMr. Frii.stwicb helieves that coal also underlies the south-east of 
England ; Imt the. commissioners do not include this region 
among the availahle sources. 

.Sujiposing it 1,0 be correct that we h.'ive. 14(5,000 millions of 
tons of eo;d to rely upon, the commissiuners try to esliinate how 
long this stole will lust us. Iji altei’iiate years, from 1850 to 
IHC.i), llui quantities of coal (lo the nearest half million tons) 
rai.sed, nsed at home, and exported, were us follows :— 



Jliiiscil. 

JJOTIII! USL-. 

Export. 

1859 

72,000,000 tons. 

65,000,000 tons. 

7,000,000 tons. 

I8(;j 

85,500,000 „ 

77, .500,000 „ 

8,000,000 „ 

J8(;3 

88,500,000 „ 

80,000,000 „ 

8,500,000 „ 

1805 

98,000,000 „ 

8S),000,(>00 „ 

9,0(K),000 „ 

1867 

104,000,000 „ 

94,500,000 „ 

9,500,000 „ 

1869 

107,500,000 „ 

97,000,000 „ 

10,500,000 „ 


Omitting the exported eoal, Hie quantity raised gave 2 tons 
14 cwts. per head of population iu 1855, and from that ratio 
incruiised gradually lo 3 tous 17 cwts. pcj’ head in 1805); while 
our export has more, than douhled in the same space of time. 
The quantity raised 111 1871 is riiughly guessed at 115,(X)0,000 
tons. In reference to tlu*. liituri!, siweral distinct questions are 
discussed T)y the comluissioners, i.r., the probable rate of inofeoao 
ill tlie population of the United Kingdom; the probable con- 
Hum])lion of coal i>cr head for domestic purposes ; the probable 
consumption for steam engines, smelting-furnaces, and inanufac-. 
tories; and the .probalde quantity oxporte.d (in view of the vast 
but undeveloped resources in the coal-fields of America, India, 
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China, Japan, and Australia). They also take into consideration 
the various estimates formed by Mr. Hull, Mr. Jevons, Mr. Pnco 
Williams, and other computors. According to one point of view, 
our coal-supply will be entirely used up in 110 years from the 
present time ; according to another, in 276 years; to a third, in 
360 years ; and to a fourth, in 1273 years. If all the coal, both 
greater and less than 4(K)() feet in cle])tli, could he worked to any 
proiit, the estimates for its duration vary from about 100 to 1700 

{ rears. Amid these discrepant speculations the commissioners 
can to the opinion that present ratios, and pros]xiCtive variations 
of ratio, point to a probable duration of sonu'.tliing like 300 years, 
providcMl no contingencies disturb tin*. {)r<l('-r of ratios. 

The real question, however, will not be fully luiswcred by any 
estmiate regarding the actual exhaasliuii of our coal-fields. Long 
before any such exhaustion could take jdace the country Avouhl 
sillier a gradual impoverishment hy the lessening of the. Bii])])Iy 
and the enhancement of the price. “ In the natural order of events, 
the heat and most accessible coal is that wliicli is the first to he 
worked. Nearly all the coal which ha.s hitherto been raised in 
this country has been taken from the most valnahh^ seams, many 
of which have in consequence, siiireri'.d great diiniiiiitioii. Vast 
deposits of excellent and highly available coal still remain, 
but a preference will continue to ])e given to the best and 
cheajiest beds ; and as we iij)]ivoacli exhaustion the cDUntry will 
hy slow degrees lose the advanlageoiis po.utiori it now enjoys in 
regard to its coal-supply. Much of the. coal iuclude«l in the 
returns could never be workiid except under conditions of scarcity 
and high price. A time must even be autici|iate(l when it will 
he inori? economical to iiui>oit our coal than to jaise the whole 
ol'it from our residual coal-beds; and before complete exhaiis- 
lioii is reached, the iniportalion of coal will become the rule, and 
not tlie exception of our pj-ac.t.ice. Other eountries would uii- 
(louhtedly he in a ])osili()n to siipjdy our deficiencies ; for North 
America ahme ])Osse.sses tract.s of coal-bearing strata as yet almo.st 
untouched, of sevt-nty times the urea of our own. Ibit it may 
well l»e doubted wliellier the niaiiiifacluring siipremae.y of this 
kingdom can be maintained after tlie importation of coal lias 
become a necessity.” 

COAT OF ARMS, a complete and distinc.liveheraldic(levic<‘; 
a shield of arms. | JljaiAi.nnv, hi. 0. vol. iv. col. G(;2.] The 
term has come down from the middle ages, when the arms of 
knights were bhiiconed on tlii! surcoat, or bibaid, which they 
wore over their arm our. 

coil, a mixture of clay or marl with straw and some gravel, 
is tlie usual material in South Diwoiishire for cottage.s, hoiiiuUiry 
walls, and the like. Devonshire eob, wlien well made, is a 
tenacious, durable, and comjiaratively inexpensive material. 'J’he 
ingredients are. trodden by lunses till tlioroiighly amalgamated. 
For cottage-s the basejiient is almost invariably of luiclc; and it 
is found necessary to siirinniint lud) boundary walls with thatch, 
hut so ]»rotoc.te.d, they last a very h'lig time. 

COCAINE, (■„U.j(,NO,,, (t This base Ls found in 

coca leaves, from the ISoiilh American plant, Knjthoxijloji row,and 
forms colourless prisms which are but slightly soluble in water, 
easily in alcohol and ether, and melt at When heated with 
liydrochloric acid it splits u]) into benzoic acid, niethylichydrate, 
and a new base, d-joiiim, C^lli^NO,, 

C^IIaiNO^ + 2OH2 = 

Cocoino, Water. JJeiizoii! MciliyUr. Eks^ouine. 

arid. liydrute. 

[C'ANO, + 4H0 = nO,GJl/>, + CJWW+ 

This alkaloid crystallizes in Instrons while ])Tisms, which arc 
easily suliihle in water, less so in alcohol, and insolithle in ether. 
(\Voiiler, Ann. Chem. Pharm. exxi. 372 ; Losse.n, du. cxxxiii. 
351 ; and JJull. ^Soc. Gheni. [2] iv. 2.02.) 

COCKADE, the ribbon or rosiittu worn in the hat hy military 
and naval men, and the servants of ollicers. The origin of the 
name is doubtful. According to Roouefort, ‘Diet. Etymolo- 
gii^ue,’ 8. V. cocarde, it was so called ticcaiisc it was made to 
imitate the comb of a cock. On the othe.r hand, ]\lr. Croker 
says that “ the cockade was simply the knot of the ribbon that 
served to coch the broad-flapped hat worn hy military men in the 
17th century, and which in fine weather, or going into action, 
&c., they used to cock by means of hooks, laces, and ribbons.”— 
([‘Notes and Queries,’ first series, vol. iii. p. 202.) But the cockade 
is used throughout Europe, and seems to be the modem form of 
the old military budge. [Badue, E. C. S. col. 214.J Its colour 


varies with the country to which it belongs. The French was 
white imder the Bourbons, and is now tricolor—blue, white, 
and red ; the Pmssian was black and white, hut has been aban¬ 
doned fur the black, yellow, and white of the Qemian empire ; 
the Austrian is black and yellow; the Belgian, black, yellow, 
and red. The black enckade of the English service was adopted 
at the acee-ssioii of the Hou.se of Hanovei*; the badge of the 
Stuaits being white. 

COCKNEVjawordof which the strict limitation is to persons 
bom witliiii the sound of Bow Bolls ; and henci*, by extension, 
ttj»plied to Londoners generally, and, in a yet wider sense, to the 
inhabitants oi‘ a large city or town as itistinguished from the 
coimtiy, of the alliiirs of which the townsman was supposed to 
be ridiculously ignorant. The dcrivatioTi of the word has been 
much debated. Jt luis been rather fantastically deduced from 
oUoyeyvs, one boru and bred at home; and applied, in imrsuance 
of the .same idiia, thoiigli not of the same etymology, to a child 
tenderly lirought up, a darling, one who has been coaxed and 
cockered by his mother. An analogous derivation has been, at¬ 
tempted from the old French vurh r.o^ndiuer, to fondle, to dandle, 
cocker, or piuiqiijr. Other derivations })omt to the word cockney 
a.s an ancient name of the river TJiames ; and, alternatively, as 
an aiudent name of the little brook which ran by Tummill 
Street, (-fierkeiiwell. A conventional derivation ha.s been long 
cum-nt in the .sluqie of an anecdote to the eficct that “a 
citizen’s son riding with his father out of London into the 
country, and being a novice and merely ignorant how com 
and catth^ increiuse, asked, when he heard a horse neigh, what 
tlio horst* dhli llis father an.swered, ‘The lior.se doth neigh.’ 
Riding further he heard a cock crow, and said, ‘Doth the 
cock neigh too?’” Jhit the rude ol)viou.snes.s of such a deri¬ 
vation i.s fatal to its claims. Indeed the true significance of 
the word is not to be found in any homebred or insular ety¬ 
mology Avliatever. Tlie. evident relatiouship which it hears to 
the French ciicar/ac, anciently nqiiaine, a land of milk and 
honey—a kind of material LTto]»ia, where all sorts of provisions 
ready for the hand aiul nioutli of the consumer are abundant 
even to prodigality—and toils e((uivaleiit expressions in cognate 
languages, gives a cousideralde di'gree of probability to tlie deri¬ 
vation of cockney from the Latin cuf/uino, to cook, or coquina, a 
kitchen. The 7 V/j/.s’ dr Vnciujne is thus a huid of careless luxury, 
of plentiful provisions, and artistic cookeiy; and a cockney is 
primarily a iierson who is extremely nice and delicate in his 
eating. The opportunity for the inilulgence of such a taste being 
for the most part, and e,specially in former ages, to be found in 
towns, the epithet (hickney included or formulated an imputa¬ 
tion against citizens, as lieing addicted to a siipcriluous con- 
suiiqitioii of cunningly c.ooked meats, and as sufiering the conse- 
qiience.s of tlii,s indulgence in painful and unmanly fastidious¬ 
ness, and ill diiiiiiiishetl health, rubicstucss, vigour, and eudumnee. 
A “ King of the Cockneys,” it may be said in tliis connection, 
figures in the regulations for the sports and shows formerly 
celebrated in the Middle ’Pemide on Chihlcrmus Day, when he 
had his ofticers—a marshal, constabh', butler, and others. 

(’OCOA-NUT OIL. This oil i.s obtained from the nut of 
the (Jocus nwifera, the common cocoa-nut. The oil can ho 
obtained by crushing and pressing the nuts; or more abun¬ 
dantly by l»riii.sing, lioiling, and skimming. When collected 
and cooled, it is a white solid, having a peculiar odour, fusible 
at a little above 7(>” F. The oil, or more properly lard, may bo 
sejwu'uted into oleine and .stearine. Steady and long-continued 
])rt.‘ssure, at a tmnjxirut ure varying from Sr)" to 05° F., e.xiiels the 
ole.iiie or elaini*.; the solid resulue, melted and filtered, is 
cocoa-nut .stearine, aii excellent material for caudles. The oleine 
is u.seful as a lam])-oiI and a lubricant. 

Tlie t|nanlily of cocoa-nut oil imported, mostly from British 
India, in the ten years 18(il to 1870, averaged about 220,000 
cwts. ammally ; mostly emiiloyed in the candle monufactru'C. 
The value is ahoul 50.s-. pel’ cwt. 

(X)DAMINE, C IL^aNOg a base found in 

o]num. It ciystalli/.es in large colonrle.ss six-sided jirisms, 
Avhicli are easily soluble in alcohol and ether, and moderately in 
boiling water. It melts at 121°, and its .salts are amorphous. 
(Hesse, Lkut. Cheni. CV-s’. Per., 1870, 334.) 

(JOD-LIVER OIL, the oleum morrluur oi the British Fhar- 
macx)i)(nia, known also as oleum jeenris uselli, and huile do viorue, 
is'extracted from the liver of the cominon cod-fish {Qculm 
Morrhm-, Linn.), and of oilier siiecies ol (Tiidus, by several 
imAcesacB. The Britisli J’harmac.opicia defines it a.s an oil ex¬ 
tracted from the fre.sh liver id’ tin; eoil, at a temperature not e.x- 
ceeding 180” Fuhr.; de.scrihe.s it as of a ])ale yellow colour, u 
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filight fishy odour, and Uond fishy taste, and gives as its teat of 
|>urity the violet tint, jMissing to a yellowish or brownish red, 
imparted to it by a drop of siilpliunc acid. Specimens of less 
purity are obtained by exposing the livers to putrify in the sun, 
and allowing the oil to drain oft’; or by heating tlie jiartially 
decomposed livers in iron vessels. In one or other of these way.s 
three kinds of oil .ii’e jn'oduced, known as pak yellou', pale hrmn, 
.and ihrk hromi. The darker-eoloiin^d oils are iiioie disagreeable 
to the taste than the lighter-coloured. The oil contains, in addi¬ 
tion to oldm and margarine^ the amstitiicnts of Idle, iodine, 
hromiae, and plmphorus. To tlie last four of tlujse it is usual to 
attribute some part of its value as a medicine ; but the gn;al(!r 
part of its efficacy is imobably due to tJie readiness wilh Avliieli 
it is digeate<l and assimilateil. j^fter Ixiing taken for some 
time by ])atient.s who liave lost Ib'sli, or .an* sullering from 
diseases attended by emaciation, tliey g.iin flesh to jin extent 
not accounted for ])y the (piantity tak<*n; and some morbid 
processes, such us those* of scrofula and juilinonary consiiin])- 
tion, are arrested for a time. TJio disf-ases in wlii<*b tin; oil 
is most fre(iu(?nt]y and largely given are srrofnla .and jmlmo- 
nary consumption ; hut it is jilso ;i favourite remedy in many j 
chronic maladie.s of the nerves, muscles, joints, ,'ind skin. It has | 
also been ajiplied externally in .some di.sea.ses of tin* .skin. Tin* 
usual do.se is from a tea-.s]jounful to ;i table-.spoonfnl, two or 
three tirne.s a day, before, or aflt*rfood, lloating on some li<piid 
(such as orange wiiu*) calculated t.o disguise its llavcmr. 

COFFEE. The imi)orlation of coll'ee into tlie United King¬ 
dom is gradually increasing, but the consumption remains 
without much alteration, the large,r jiortlon being re-ex]»orl(*<l. 
Between IHbl and 1870 the iinjtoi ts rost* from .S:},0(K),000 lbs. to 
180,000,000 lbs. j but (In* (pi.-inlity retained for boiin* c,(.nsuni]t- 
tion slightly lessened in that decennial jn riod, nolwitbstaiidiiig 
the increase of iiojuibition. The (luantity cuii.siimed in 18G1 was 
1*121 lb. per bead, in JH70 it was less tluin J Jb. 

Ill addition to tin* siiljslilutes Ibr coll(*e named under tloFr’EH 
TiiatU'] fE. U. vol. ii. col. 1014 J, used eitlnu- for economy or for 
lululleralion, may be liieiitiuned wlieal, mai/(*, yellow beet, grey 
])ea8, iiiill-ve.tcli, carrot, earlli-mit, matcli-weed, fern, ainl j 
l)UtclieF8 broom. These sub,staiic.es are roasted to devebtpe tin* i 
aroma; while small (puiiitilies of almond, cas.sia-biids, sugar, or 
butter, arc in some cases added. Poor colfee-bean.s, or berri(*s, 
tin*, “w'hole colIee”of tin* slio])s, jm* .sonnitimes brigliteiu'.d by j 
rubbing with coloured ])owd(!i' and l)]ackleiid. In France, cheap ■ 
cofte(i is mostly mixed -with chicory ; in Gernuuiy, with roasted 
beet and carrot. i 

TIjo attc.inpL to introduce coll’ee leave.s as a substitute for tin* j 
berries, mentioned in the artiele. abo\'e cited, lia.s been recently I 
renewed. In »Sumatra the leave.s are roasted over a bam)»oo lire, i 
and the stems taken out; they have then a dark luinvn colour, 
and an odour betW('eu that of (dlfee ainl of tea ; they can be ob- j 
iaiiK'd ill the island .at Jhl. jier lb., and arc iiifu.sed like tea. ' 
Some persons consider tin; leave.s lo be le,s,s heating and more 
refreshing tluin the berry. The eoolie.s oii the colfee ]dan(ations 
in Southern India largely ilrink tliis coflee-leaf ti'.a. Tt i.s ‘-un- 
sidered that sjiecial culture would inipidvi! the leaf witbout, 
deteriorating the berry; and the ‘ F<iod Journal,’ in isTo, 
noticed some experiments made with tiiis (d)jfct iu ('eyIon. The 
subject ba,s been tre.ated at some length by the Soci<*ly of Arts in 
1871, as one worthy of furtlua exiuTiment. 

ChJFPIN FUENITUUE. The, manufacture of the metal¬ 
work for cofthis is one of the br.inelie.s of IJirmingham industry. 
Mr. Timmins, iu his account of tlie trade.s of that town, stales 
" iliaitlie stamping of collin-])lates iirobably luigiiiated the st,aiu|n*d 
brass trade which is now so im])ortaiit in that locality. Tin* 
coftins for English buyer.s have mostly wliili* bieiisL-plate.s, wliilt- 
those for Scotland and Ireland arc fi-e(piently gilt; and it, is 


found that the taste of each country must he consulted in regard 
to the ornamentation with cherubim, angels with trumpets, 
mourners leaning upon unis, inverted torches, and the like! 
The hreast-plate is usually made of tinned iron, with a pattern 
raised by a die and counter-die; and the handle-plates are simi¬ 
larly made. The so-called gilding on some of the plates is 
simjily the uj)plii*,ation of Dutch leaf with size. The metallic 
lace i.s made of rolled-out lead, or a ndxture of tin and lead, 
stamped avith a luci^ pattern. The black plate.s, handles, and 
nails are ju]uiuneil with Foiitypool varnisli and other black 
])igment 3 , and ili'ied in a stove. The metal funiil.ure for the 
eonnnone.st collin i,s sometime,s supjdied so low as 4d. In the 
more c().stly jiroductiims, the inediaii'al metal-work of the re¬ 
vival i.sts is hi-iiig iiitrodiici-d, re(jiiirmg good moulds and cast 
l)ra.‘<H instead of .stam]>ing wilh dii‘.s. 

COGNCXSUENTl (Italian, from the Latin mjnom, to have 
knowledge of a thing), ])ers(»nK learned in art. The term i.s 
u.suall}" limiteil to tho.se who have a superior acquaintance with 
])ainting or sculpture 'w iLliout being i)r()]‘i\s.sional arti.sts. It is 
now conqiarativcly little iis(;d. 

UOTIESION OF filOlJ lDS [Attraction, E. C. vol. i, col. 
735; Diioi* and SciiFACE Ten.sion, E. 0. S.l 

COHESION IHGUEES OF LKJUIDS. When a drop of 
an iiidep<*iuk‘nt li([uid (that in, not ii solution) is gently delivered 
to t lie suiiace of chemically cleiiii water, it forms a characteristic, 
ligmv, by which it may in many c.ases be ideiitilied. For 
cxanqde, if a drop of pun* nil of l.aveiider b(*. ])Lu!ed on the .sur¬ 
face of water, contained in asballow glass A cssel, about 3^ inches 
in diameter, it .sjnvads out. into a him that nearly covers the 
surface ; the fdni tlieu l)egiiis to o])en iu .several ])art,s iu au 
irregular waving line, souu-wliat resembling the outline, of 
carrageen nio.s.s, and iu tiiis w'ay it bre.aks ujt and divide.s into a 
large number of leiise.s. A drip of ciLstur oil forms a film witli a 
number of iride.'^c.eiit riug.s, while the part near the edge opens 
into a beautiful laiavliki! ])at.t(‘rn. Balsam e.opaibio forms a disk 
with a .sharp edge, w'itli a gorgeous display of iridc.sceiit colours. 
This balsam is .sometime,s adulterated with castor oil, because 
l)otli it and the balsam are soluble in alcohol, Avhicli is the te.st 
for the ])ure balsam. But the. cohesion ligure, of the adulterated 
baLsuiii being quite dilfi'reiit from that of the pure babsam, as 
well a.s from that of castor oil, the adulteration may tlili.s be 
diite.e.teil. Tin* duration of the,so figures is variou.s, that of etlier 
being about a .Mroiid, tliat of kreosote several mmutes. Foi‘ 
sucli figures as ether the liquid may be taken u]) in a dropping- 
tube, and a uuniber of drojts in .succession hi* delivered to the 
surface. A clean glas.s rod may be ii.sed for delivering a single 
di’ojt of a liijuid, the figure of wliicli has .some permanent 
duration. These figures were first introduced to notice by Mr. 
Tomlinson, at the meeting of the British As.sociatiou at Man¬ 
chester, in 18(51. 11 is ])a])e,rs on the .siibje<>,t are to be found in 

the ‘ I’liilo.sopliical ]\laga/iiie.’ for October, 18(51, and March, 
18(52, while .soim; new .sets of figures are de.scribed in the same 
magazine for June, .Inly, and November, 18G4. The practical 
.ap])lication of tin* subject was lirouglit before the Plimniaceiitical 
Soc.ii‘l valid the, .Society of Arts in 1864. 

l\Ir. Tomlinson repre.seiiLi'd tsacb figure as a function of ud- 
b('.sion, cohesion, ami d illusion : or, (C A 8) in wbicli F is 
tlie ligmv, G the eobesive, A tlie adhe.sive, and 8 the dilfiisive 
forces. TIu*. formula was also represented in other waiys ; for if 
S lie the stdubility, d tin* demsily, and a, the molecular attraction 
then F=/ (S 5), oj- F-/* (,S d a ), or F=/ (C^ A d a) all these 
)M‘ing identical. The researches, liowever, of M. Plateau have 
made it probabhi that the surface teii,sion of the water, or other 
liquid, on wliich tlie dioj) is ^d.iced is concerned in the jiro- 
diielion of tlu* liguri*. [Surface Tension, E, C. S. ; Sub- 
MEU.S1UN Fiuuhes ue Liquib.s, E. G. S.J 
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677 COLCHICINE. 

COIL, PRIMARY AND SECONDARY [Magneto-Elec¬ 
tricity, E. C. vol. V. p. 4271. 

COINAGE [Mint, E. C. S.]. 

COLCHICINE, C-JIi„NO,o T\m allvuloid is 

the active principle of the Colchkum autumnalc. It crystallizes 
from alcohol in c.olourlcBS prisms, ia inodorous, and has an in¬ 
tensely hitter taste. It melts at 110", and decomposes at a 
higher temperature. It is easily .snliil)Ie in water and alcohol, 
hut not in ether. (Geiger, Ajin. Cluni. Phann, vii. 274 ; lluhler, 
Arch. Phariii. [2J exxi. 193.) 

COLD [Freezing, Freezing Mixtures, E. C. vol. iv. col. 
207 ; Terrestrial TEMiu-mATURE, Distuiuution op, E. C. 
vol. viii. col. I(j2j. 

COLD, in medicine [Heat and Cold as Remedies, E. C. S-l. 

COLD CHISEL, a chisel made, and tempereil lor the pnipose 
of cutting metal [Chisel, E. C. S., col. 534]. 

COLD CREAM, a pure, white ointment, largely used as a 
lip-salve and healing application to .sore and ahraded surfaces. 
Its constituents are white wax, almond oil, oil and water of 
roses, and horax. An ounce of the wax melted and dissolvtsd 
in four ounces of the oil, half a drachm of horax dissolved in 
two ounces of rose water, warmed and added, with live drops 
of the oil of roses stirred in, give a good result. 

tlOLLAR, a gold chain or ornament charged with heraldic 
devices, and worn about the neck on occasions of ceremony 
as indicative of rank, official position, or more commonly of 
an order of knighthood. Originally, the collar appears to have 
been strictly a decoration of honour, but it w’as very early 
adopted as tin; distinctive badge, of a family or party. Private, 
or lomily collars, are of frequent occurrence on monuments. 
The most noted family or party collar.^ in English history, 
are those of the rival houses of York and Lanca-sler, wdiich 
were worn not only by immediate parti .sans of those hoirses 
but, with a diflerence, Ijy connected familie.s or hou.se.s. TJie 
Collar of the House of York wuus composed of alternate suns 
and roses, linked together by chains, or set uj)on a ribbon, 
and from it hung the badge of the white lion. That of the 
House of Lancaster, called also the Collar (.)f SS, was fonned 
by a series of the letter S in gold, either linked together or 
set in close order upon a blue and white ribbon, tlu* ends 
being united Inr buckles and a trefoil, from which wa.s a pen¬ 
dant jewel. The Lancastrian Collar was continued, with a 
difteience, by Henry Vll., who intercalated hi.s budge of the 
I)ortciillis between each S, and substituted a white rose or 
portcullis for the ordinarj' pendant. The Collar of SS, variously 
modified, is still worn ns insignia of office by the Lord Mayor 
of London, the Lords Chief Justices and others of the judges, 
and by the principal heralds. But the chief employment of the 
collar now is as jm insijpiia of knighthood. The Collar of the 
Order of the Garter, which is of gold, and w'eighs 36 oz., consists 
of 26 pieces, alternately a buckled garter enamelled azure en¬ 
circling a red We charged with a white one, or a white rose 
charged with a red one, and a knob of two interlaced cords. 
arts and SOI. DIV.—SUP, 
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Pendant from the collar is “the greater George,” a figure of 
St George on horseback transfixing the dragon. The Collar 
of the Order of the Bath, weighs 30 oz., and i.s composed of 
nine imperial crowms, and eight roses, thistles, and shamrocks 
issuing from a sceptu^, and cuamcllecl iu their proper colours, 
all linked together by Bcventeen gold knots enamelled, argent, 
and liaving peiidiint from it the badge of the order, a gold 
Malt(;.se cro-ss of eight points, modified according to the “class” 
to which the knight wearing it helong.'i. The Collar of the Order 
of the Thi.stle, of Scotland, is coiupo.secl of sixteen thistles, alter¬ 
nating with ns many sprigs of rue, all enamelled lu’oper, and 
fii.steiie<l to the mantle by a white ribbon. The pendant is the 
badge of the order, a small figure of St. AndiTsw, of gold, 
enamelled on a mdiated star, and bearing before him his cross, 
saltire. The Collar of the Order of St. Patrick, of Ireland, is 
coinpo.sed of alternate roses and harps, fastened together by 
knots of gold and small square links, with the imperial crown iu 
the centre surmounting a golden harp, from which is suspended 
the badge of the order, an oval ornament fonned of an outer 
wreath of shamrock, within wdiich is a blue enamelled bond 
charged with the motto, and iu the centre, the cross of St. 
Patrick, surmounted with a shamrock, on each leaf of wliicli is 
an imperial crown. The Collar of the Older of the Star of India, 
consists of the ro.sc. of England, the lotu.s flower, and two palm 
branches tied by a ribbon, saltire, all of gold enamelled proper, 
and linked together alternately by a double chain of gold. In 
the centre is the imperial crown, from wdiich depends the badge 
of the order, a brilliant star of five point.s, with beneath it an 
oval omumeiit, containing an onyx cameo of the Queen in profile, 
encircled by the motto in letters of gold on a blue enamelled 
luiiid. The Collar of the Order of St. Michael and St. George, 
of gold and enamel, consists of alternate lions of England and 
Maltese cros.ses, and of the monograms S.M. and S.G. In the 
centre is the imperial crown, over two winged lions, and from it 
depends the badge of the ordei*, ii white enamed cross of fourteen 
points, charged with the «‘tfigies of St. Michael and St. George. 
Many foreign orders liave in like manner their collars. Thus 
the. Austrian and Spanish Order of the Golden Fleece has a rich 
lollar of steels and flints striking sparks; the Collar of the 
Danish Order of the White Elephant is formed by alternate 
white elephants and castles ; that of the Dannebrog, or Bannisr 
of the Danes, consists of the cross of the order and the letter W 
(the Initial of Waldemar), set alternately and linked together by 
gohlen chains. The French Order of the St. Esprit, the Sardinian 
Onler of the Annunciation, and many others have also their 
distinctive collars. 

COLLAR-BEAM, a horizontal tie beam framed between two 
principal rafters in the upper part of a roof. See Fig. ii., Roof, 
E. C. vol. vii. col. 167. 

COLLEGE OF ARMS [Herald.s’ College, E. C. vol. iv. 
col. 6611. 

COLLIDINE, CgHjiN (iVC" /LA This base ia found in 
bone oil, in the bituminous shale of Dorsetshire, and in coal oil. 
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When purified from the numerous other substances which ac¬ 
company it, it is a colourless, oily liquid, having a strong 
niomatic odour, and boiling at 179®. It is insoluble in water, 
but soluble in alcohol and ether. With platinic tetrachloride its 
hydrochlorate forms a beautifully crystalline double salt. Col¬ 
lidine has also been prepared artificially from oxytetraldine, the 
action of heat causing it to split up into the base and water. 

C.H^NO - OH,. 

Oxytetraldine. Collidine. Water. 

- NC\,H„ illO.'j 

When vinylic chloride C.HjCl = | is heated to lOO” 

with alcoholic ammonia, large <jiuiiitilies of .'unmonic cliloiide 
are formed, together with collidine, which remains in solution 
in the alcohol. (A, Baeycr, JJftit. ('hrm. Bn\ ISGt), 3t)s ; 
Kraemer, do. 1870, 262.) 

COLLIERIES [Coal Track, E. ('. vol. ii. eol. f).04 ; Minixo, 
Coal, E. C. vol. v. col. C91 ; Coal Gkttino Machines, E. C. S., 
col. 669; Coal Trade ; Coal Suitlihs, E. C. S., col. 57oJ. 
The colliery inspectors in 1870 returnetl tlie following as the 
number of collieries in tlie United Kingdom and of colliers 
working at them :— 


DistrietB. 

Collieries. 

Men. 

Northnmherland and North Dinbai 

. 183 

32,000 

South Dmdiam .... 

. 1(]3 

37,800 

North and East Lancashire 

. 297 

2(>,190 

West Lancashire and Noi-th Wjiles 

. 200 

32,4.50 

Yorksliii’e . . 

. 413 

36,(M1() 

Midland Gounties. 

. 200 

28,500 

North Staffordshii’c, Cdieahire, uinl Siilo]! 

. 225 

21,(M)0 

South Staffordshire and AVorcestershire. 

. 550 

28,500 

Monmouth, Gloucester, and .Somerscl, 

. 210 

2(;,0(H> 

South Wales. 

. 300 

29,(K)0 

Scotland. 

. -1(55 

48,001 > 


3206 

345,4-40 


Of the eleven districts here named, South Durham yielde<l the 
largest miantity (15^^ million tons) and Scotland the next largest 
(l-ft millions). 

Endeavours are being made, by inqwoved machinerj', greater at¬ 
tention to ventilation and safety lamps, frequent inspection, and 
publicity through the medium of government reports, to lessen the 
iiiuuber of colliery accidents. Noverthcleas, accidents continue to 
be deplorably numerous ; in 1870 they occasioned the loss of more 
than 1100 lives ; and in ten recent years the loss luus amounted 
to 9016, viz., 2019 by explosion, 3053 by falls of roof, 1710 by 
shaft accidents, and tlie rest by miscellaneous disasters. At the 
Oaks Colliery, in 1866, an explosion took jilace which ciiuaed 
the destruction of a greater number of lives than was ever before 
known in a coal-mine disaster—nearly 4lK ); and at the Talk 
o' th’ Hill Colliery, in the suiiie year, another explosion cost 90 
lives. Various new plans are from time to time tried, in the 
hope of lessening these disasters—including Devaux’s blowing 
cylinder, Struve^ airometer, Lessielle’s ventilator, Nasmyth’s 
fan, Galibert’s respiring apparatus, and Ronquard’s exploring 
lamp. Ansell’s fire-damp indicator depends on Daiiiell’s prin¬ 
ciple of the iliiTusioii of gases, 'riie unpardonable recklessness 
of the pitmen occtisions many of flu; tlis.'ist(irs, 

PaTtly owing to the abundance of supply, English coal miiu s 
are worked in a wasteful manner. An estimate has been made 
that the unnecessary and avoidahh* waste reaches the large 
amount of ten or fifteen millions of tons annually, after allowing 
for the portion of coal which is necessarily left us supporters for the 
roof in extensive colliery workings. It has been computed that 
the rich ten-yard seam has 48,400 ton.s of coal to tlui Jicre, but 
that it yields only 24,500 tons, the rest being left unworked ]>y 
the clumsy ^d wasteful pillar-and-stall systeni of working. Tlie 
Coal Coniniissioners, w'hose voluminous Reports were issued in 
1871 rCoAL Trade ; Coal Si;i*i'lieh, E. C, S.], enumerate 
several different modes in which this unnecessary waste occurs ; 
viz., the crushing of the pillars ; the leaving of much Bwiall coal 
below in the workings ; tlie useless huining of another portion 
on the surface; the wasteful undermining in the good cod 
instead of in the slide, &c.; the neglect of some of the inferior 
coal in the workings of good coal; the neglect of new workings 
through the flooding of adjacent old workings; partial flooding 
of workings by the irruption of water from pits belonging to 
other persons; flooding by the incautious removd of pillars; 


the sacrifice of cod to form barriers against inundated workings ; 
the unskilful planning of barriers, surrounding more coal without 
increasing the strength ; insufficient survey, leading to the for¬ 
mation of unnecessarily large barriers ; the deficiency of water¬ 
tight casing in bore-holes ; and flooding by cutting through faults 
I ivhich iiad served as natural barriers. The most serious of these 
causes of waste or avoidable loss is the iion-usc of the small cod, 
either by leaving it i)elow in the workings, or by consuming itiu 
I lai^e he.aps .above ground. Many colliery owners are adopting 
' methods of preventing this loss, by raising all the coal to the 
surface, washing away the shale .and other inqiurities, and finding 
a market for the small but chum and good coal. In one of the 
coal-washing machines employed, the slack or waste is thrown 
down a funnel into a sloping trough ; water is admitfid ; the 
Avhole is .agitateil; and h separation is effected, the light coal 
rising to the top and the he^l^'y shale, &c., sinking to the bottom. 
In .another, the coal passes tlown a shoot into small rectangular 
sieves or perforated strainers ; there is a vessel of water under 
each sieve ; a piston, working rapidly in a cylinder, clashes the 
w.atcr up through the perforations ; tlie coal becomes agitated and 
washed ; the he.avy matters remain in the sieve, to be removed 
by an outlet, wliile the light coal fulls tlirongli the perforations 
into the water, and flows over the edge of the vessel. Another 
has a series of four sievtis, through ail of which the coal passes 
in succession. Jn a maehiiu; adopted in 1870 at the New British 
Iron (.Join]many’s (Collieries at Hales Owen, .all tlie coal is made 
to fall upon a scieen ; the huge to]>ples over, the small passes 
through the meshes, and Iravids down a series of 8te])s ; a further 
sep.aration occurs at e\'ery step ; the good small coal falls diy 
into w.aggons, while the refuse fulls into a washing trough. By 
this process tins conqmiy bring to a marketable stale all the small 
coal of the mine. The Ebhw Yale (Jompany have, in like nLanner, 
adopted a washing machine, and use nearly 20,000 gallons of 
water an hour in working it; a “e.alchjuiol^’ oi- reservoir is pro¬ 
vided, in which the water may dcqiosit a sediment of fine coal, in 
order lliat everything may be utilised. 

The French, whose e.otil is nut id’ higli quality, wash nearly 
the wdiole of it. A slight washing will lit the coal for steam- 
boilers, but tin; Huljdiur ought, if ]»()ssil)le, to he washed out for 
eoke-niaking or steel-making. Much of our small coal, if washed, 
makes giiod coke ; and some of the large coarse coal is, previous 
to washing, cruslK'd uinler rollers, the better to separate the good 
portion from the shale and impurities. The plan, is gradually 
txiing adopted of making eukc at the ])it's mouth, as a means of 
utilising some of the small coal. kfr. Oainpton has introduced 
u ]>l.an of using small coal in furnaces, under novel conditions. 
A blast obtained by a fun blows small coal and fresh air into a 
furnace (proviiled with a lire-hrick floor instead of 
grating), in such a way as to mix them intimately in every part 
of the furnace, and in such jiroportioii as to produce perfect 
combustion. Gommon slack, obtainable at a cheap price, and 
groiuid into dust, produces .an intense heat ; the screenings from 
other coal are available, and there is very little clinker, cinder, 
or ash produced. Experiments made, at AVoulwich Arsenal 
afford reason for believing that this )ilan wdll be valuable. M.r. 
Danvers has been experimenting, for the Government of India, 
on the best mode of ouiuing the comparatively poor coal of that 
country; and any new inventions in furnace-working may be 
important to this end. Furnace and fire-place improvements, 
indeed, have much to do with the. coal question in all its aspects ; 
Jbr instance, the Mctroiaditan .and North London Railway Com- 
laiiies consume anthracit e or AVelsh coal instead of coke for their 
ocomotives, a change due to new forms ol‘ firc-hox, tubes, &c. 

I It may here ho added, in reference to matters treated in Coal 
Trade, that steamers are more and more extensively eniployed 
in bringing coal to London ; and the unloading or “ U'hipping ” 
is now BO rapidly (iflected that each steamer can make sixty 
voyages to and fro annually. 

The quantity of coal brought to London in 1871 was— : 

By Rail and Canal. 4,455,766 tons. 

By Sea.2,762,714 „ 

7,218,470 „ 

Re-exported, or in transit to other districts. 1,401,064 „ 

Retained for consumption in the Metropolis 5,817,406 „ 

COLLODION [Gtjn Cotton, E. C. vol. iv. col. 561.] 
COLLODION PROCESS [PnoToaRAPHY, E. C. vol. vi. col. 
46H 

COLLYRIUM, a term derived from Greek words signifying 
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a rat'8 tail; according to others, the storage of a Jloio or running. 
Originally glutinous substances made into the form of the rat's 
tail, and applied to the body, or iiisertcd into wounds or sinuses, 
bore this name. Then it was given to fine powders blown into 
the eye ; and now it is restricted to medicines applied to the eyei 

r1/r.n yinlliivnrt oa i-VtaXT Vtovo lirtiill /.mictio-for 


soda, or opium, mixed with finely divided sugar or sugar-candy, 
generally in excess. These were blown into the eye through a 
c|iiill or straw. The modern collyria, or eyc-wnters, generally 
consist of astringents, such as nitrate of silver, sugar of lead, sul¬ 
phate of zinc or copper; or sedatives, such Jis opium, or camohor; 
or of astringents and sedatives in coinbinatioii, Avith the wlaition 
of acetic, hydrochloric, oi‘ nitric acid, spirits of Avine, and rose- 
Arftter. The greater mmiber of eye-AA'ashi‘s are used in relaxed 
states of the (Uiter membrane of the eye and eye-lids, us .stimu¬ 
lants and astringents. Ijolladonna may also be so ajiplied to expand 
tlie pupil, and the Calabar bean to contract it. 

OOLOCYIaTHIN, a white crystalline body, contained, 
according to Walz N. Jahr. Pharm.’ ix. 2ii5), in the bitter 
apple. It is insoluble in Avater, but soluble in alcohol and ether. 

COLOUR. The origin of colour, and the theory of the colours 
of bodies, are given under l)i.srjiUsiON f E. C. vol. iii. col. 5.')2j; 
sec also Rainboav [E. C. vol. vi. col. 031]; and Undula- 
TORY Thj-johy or Lioht [E. C. vol. viii. col. 470]. Among the 
latest researches on colour, may be mentioned those by Proteasor 
Helmholtz, an account of Avhich is given in the ‘ Ann. de Chimie 
et de Pli.’ 3rd scries, xxxvi., p, 500, and also by Profiasor .1 
Clerk Ma.xAVcll, Avhose results are embodied in a memoir con- 
iaine<l in the ‘Transactions of the Royal Society' for 18G0, 
]). 57, entitled, ‘On the Theory of Cojuponiid Colours, and 
the Relations of the Colours of the Spectrum.' Instead of 
Newton’s idea that the colours of the spectrum are dispersed in 
a certain manner in the circumference of‘ a circle, it appears, 
from Maxwell’s investigation, that the- colours of the spectrum, 
as laid down according to Newton’s method from actual observ.a- 
tiun, lie notin the circumference of a circle, but in the perij»hery 
of n triangle, ahoAving that all the colours of the sjjectrum nuiv 
be chromatie-ally reprcsentctl by lbr(;e, Avbicli form the angles of 
this triangle. - - 

■Wove-lcnffth in milliontlis of I'tiris inch. 

Scarlet, 2328, about one-third from line, C to i). 

Green, lf)14, about one-quarter from E to K 

Blue, 1717, about hull’-Avay from E to G. 

The theory of three primary colours has often been jnoposedto 
explain the plieiioineiia of compound colours; but the relation of 
these colours to those of the H]>ectruin AViis not avoU understood, 
until Hr. Thomas Young stated his theory of three lU'imary sen¬ 
sations of colour Avhich ai-e excited in diflerent proportions, Avhen 
different kinds of light enter the e-ye. Hence the threefold cha¬ 
racter of colour, as seen by us, is not. due. to a threefold <-om- 
position of light, but to the constitution of the eye, Avhicli 
renders it capable of being affected in three different Avuy-s 
the relative amount of each s(*nsation b(>ing determiued by the 
natiU’e of the incident light, flenee, if Young’s theory be'true, 
the comidele diagram of all colour, as perceived by the Inmian 
eye, will liave the form of a triangle. Tlie coloum corre.sponding 
to the pure rays of the spectrum inn si all lie Avithin this triangle, 
and all coloiimin nature, being mixtures of these, must lie within 
the line formed by the spectrum. If, iherefore, any colours of 
the spectrum con'espond to the three i)iirc ]minary sensations, 
they will be found at the angles of the triangle, and all the other 
colours will lie within the triangle. The other colours of the 
spectrum, though excited by uncomj)ounded light, are comjiouud 
colours; because the light, thougli simple, has the poAver of 
exciting tA\"o or more colour-sensations in difleivul ]jro})ortiona, 
as, for instance, a blue-gi’ecn ray, though not comjjounded of 
blue rays and green rays, produces a sensation compounded of 
those of blue and green. 

" The three colours found by experiment to form the three 
angles of the tri,angle formed by the ,s])ectrum on Newton’s 
diagram, may comspond to the three ])iiinaiy sensations. 

“A diflerent geometrical rc.]AreRentation of the relations of 
colour may be described. Take anv point not in the ])lane of 
NeAvtoii’s diagram, draw a line from this point, as origin, 
through the point representing a given colour on the plane, 
and produce them so that the length of the line may be, to 
the part cut off by the idano, as the intensity of tfic given 
colour is to tliat of the con‘e.sponding point on Newton's dia- 


^m. In this way any colour may be represented by a line 
drawn from the ongin whose direction indicates the g^uality of 
the colour, and whose length depends upon its intensity. The 
resultant of two colours is represented by the diagonal of the 
parallelogram fonned on the lines representing the colours. 

“ Taking tliree lines drawn from the origin through the points 
of the diagram corresponding to the three primaries, as the axis of 
co-ordinates, we may express any colour as the resultant of defi,- 
iiite quantities of each of the three primaries, and the three 
edements of colour will then be represented by the three dimen¬ 
sions of space.” 

The expenmenls wci*e made to ascertain the exact relations of 
the colours of the spectrum .'is seen by a normal eye, and to lay 
doAvn these relations on Newton’s diagmiii. Three colours were 
selected from the spectrum ; these were mixed in such propor¬ 
tions as to be identical in colour and brightness with a constant 
Avhite light. Three standard colours being assumed, and the 
quuntity of each re<piii‘ed to produce the given white being found, 
the observer then finds the quantities of two of these, combined 
with a fourth colour, which will produce the same white. A re¬ 
lation is thus obtained between the three standards and the 
fourth colour, Avhich fixes its position in NeAVton's diagram with 
reference to the three standai'as. 

The instrument employed consisted of a dark chamber about 
."> feet long,!) inches broad, and 4 inches deep, joined to another 
chamber 2 feet long, at .in angle of .about 100°. Light admitted 
at a narrow slit at tliu end of the shorter chamber, folia on a lens, 
and is refracieil through two prisms in succession, so as to form 
a pure .sjiectrum at the end of tlio long chamber, which is fur¬ 
nished Avith three movable slits, capable of being altered in 
breadth and position, the position being read off on a graduated 
Bade, and the breadth ascertained by inserting a line graduated 
wedge into the slit, till it touches both sides. 

White light being admitted at the shorter end, light of three 
different kinds is refracted to these three slits. When Avhite 
light is admitted at the three slits, light of these three kinds in 
combination is seen by an eye jdaced at the slit in the shorter 
arm of the instrument. By altering the three slits the colom’ of 
this componnd light can bo changed us required. The Avhito 
light eni]>loA cd AA'.as that of a sln'et of Avhite paper illuminated 
by (lie .sim ; .'mother portion of the same white light passes down 
a sejjai’ate coin]Aartiaent,and is reflected at a surface of blackened 
glass, so us to be seen in immediate contact with the compound 
light Avhich enters the slits, and is refracted by the prisms. 
Eacli exjieriment consists in altering tho breadth of the slits, until 
the tAvo lights agree in colour and brightness, the eye being 
alloAved to rest before making any final decision. In this way 
tlic ivlative ]»lac<*s of sixteen kinJs of light Avere found by tAVo 
observers. With pro})er jirecautinns, llie cbm]>ound colour is seen 
in contact Avith the AA'hite reflected light, and is not distinguish¬ 
able from it eithei- in hue or brilliancy; but it Avas mane out 
tlnit the (*ye has a more accurate perciqition of differences of hue 
than of differences of illumination. 

The chromatic relations IxitAveen sixteen colours being ascer¬ 
tained, their positions Avith refereiic.o to Fraunhofer’s lines Avere 
next detiu’mined. This Avas done by admitting light into the 
shorter arm of the apjuAratu.s, througli the slit Avhich formed the 
eyc-liole in the former ex])eriments. A pure spetrum was then 
seen at the other end, and the position of the fixed lines raad off 
on the gradimted scah*. To determine the Avavedengths of each 
kind of light, the incitlent light Avas lellected IVom a stratum of 
air too thick to exhibit the colours of NeAvtou’s rings. The 
spectrum then exhibited a scries of dark bauds at intervals, in¬ 
creasing fi-uiii the red to the A'iolet. The Ava\ e-lengths correspond¬ 
ing to these form a series of sub-multiples of the retardation ; 
and by counting the b.'inds between tAVO of the fixed lines, of 
which the AA'ave-lengths .are kiioAvii,the Avuve-lcngths correspond¬ 
ing to all the bands may be found; and as there are many bands, 
the lengths are knoAAUi at many ditferent points. 

MuxAvell lius also invented a colom-tup, for comparing combi¬ 
nations of colour. The Hat upper surface of this spinning-top is 
dividiid into two concentric circles, each circle being divided 
into sectors, Avhich can be covered Aviih diflerent-coloured papers. 
When tlie top spins, the colours in each of the circles produce 
mixed tints, and the proportions of tliose in th<*- outer circle are 
varied until the mixed tint matches that produced by a given 
combination in the inner circle, the proportions being measured 
by a graduation on the circumference. 

The colours of bodies often depend on the state of nieclionical 
division in whicli tliey Itappen to be. Faraday (Phil. Trans,, 
1857) gave a largo number of striking examples oi this fact, an 
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account of wliicli wll l)c found under Gold, Relations of, 
TO Light, E. C. S. ; but it may be stated tliat gold, iu various 
states of minute division, suspended iu water, transmits blue, 
pur})le, or ruby Jight. According to Roscoe, the reflecting 
particles of dust, aqueous vapour, germs, &c., suspended in the 
atmosphere, may assist in producing various sunset tints, from a 
deep ruby-red to yellow, and even blue. A blue sun was seen 
in many parts of Europe in 1831. The colours of various solu¬ 
tions often depend on tne magnitude of the susi^eiided particles, 
f Absorption of Light, E. (X S, col. 6.J 

COLOUR (TYPICAL). Colours have been employed from 
the earliest ages os typical of various sentiments, and hiero¬ 
glyphics of heavenly secrets. 

White is the colour of divine truth, and, being simple and 
pure, represents simplicity, purity, life, light, joy, peace, inno¬ 
cence, and unsullied ininti ; lienc'e it is used in the descri]>tion 
of theAncientof Daysjtlie Great Throne of Judgment, the drajiery 
of angels and of virgins. In Italy, as late as the 17th century, 
maidens wore white tunica. Saints, cutechumens, and popes 
also wear white robes, and the dead arc wrajtped in white, in 
memory of the fine linen used at the iiitenneiit of our Saviour. 

Red signifies sin, majesty, power, blood, the. fieiy tongues of 
the Spirit at Pentecost, love of and for God, and in secular 
history, tyranny and effusion of blood. Tamerlane, is reported 
to have been accustomed to phuie white Icuta and encainpinents 
round whatever fortr<‘sa he besieged unou the. tirst day of the 
attack, to represent liia nromise of cleinency as a reward for 
speedy capitulation ; on tne second day they were changed to 
red, in token of his bloody intentions towards his opponents ; on 
the third day, black, to signify death without luercy to every 
one. The red ray in the rainbow, according to the Cbttlda3ans, 
denoted the future destruction of the universe by lire. Ovid 
mentions the fact of bulls being unable to endure a scarlet 
cloth— 

“Hand secua exarsit quani circo Taurus a 2 )crto 

Cum eua terribili petit irritamina cornu 

Rheenicta^ vetica"Mctnmorjth. xn. 102, 

Yellm betokens brightnes.*} and fuilli, but also ])e.stilence and 
deceit, probably owing cither to its fleeting and easily fading 
nature, or because it i.s the colour of gold, aind so of venality and 
mercenary character, accrording to rtie. old liiu‘ 

“ Auri Biicra fames, (luid non mortulia cogis 
Tcctora ? ” 

Thu.s, Judas is rojM’esented in a yellow lialnt, and the Jews in 
many cities where, they had to wear a distinctive dress, were 
compelled to ii.se a yellow girdle, as at Frankfurt-am-Main. 
In Padua and Rome they wore y<dlow caps ; in the Vcneliaii 
temtorie.s they wore a hirrelta or hoiul of yellow, to enable Iheni- 
selves to l>e distinguished and avoided. Money-ch.'ingcr.s also 
wore yellow vestments ; in Nurnherg ..Etliiojuau.s .and jestcr-s 
had yellow dresses, to indicate their despicable nature. 

Pumle denoted pride, royalty, and justice; and, being only 
worn by the Roman cni]i('ror.s, became a .synonymoim term for 
the imperial dignity. 

Blac% among the ancients is sadness and death— 

“NoctcB atquo dies pafet atri Januu Ditis.” 

Thus ill modem times it, has become the. colour of mouniiiig. 
The Manicheans considered that the darkne.ss of night was the, 
production of the Evil Principle. With the Church, Idack is the 
symbol of mourning, humiliation, imni.shment, and penance. 

Jilue and Jllui^h-Grci/^ lieing the colour cd' the sky, wa,s con¬ 
sidered to advise us to seek heavenly things and despise c.arthly 
things. With the ancients it denoted c.onstancy, contemplation, 
jjiety, and expectation, and they especially admired tlic colour 
m eyes of the Germans, errsw, et ylanci ncuU. 

Brown being a mild colour, met with some degree of favour as 
representing soberness and moderation. 

Jacinth is the colour of Christian prudence. 

Green, the colour of eternal nature, betokens immortality, a 
life of grace, bounty, youth, jirosperity, faith. Pale bluish-green 
ri^presents baptism. 

Colours mixed, blended, and in checked patterns naturally 
partook of the several mialities of tlieir components. 

lu the Romish Churdi various colours were employed both in 


the drapery of the building and the ve.stments of the ministers 
at different seasons, with symbolical meaning. 

White signified purity, and was the distinguishing mark of 
festivals, commemorating the pure life of the saints. It was one 
of the dominical colours in England. St. Chrysostom celebrated 
in a white dress, which he mentions as the church dress. 
Jerome, Gregory of Tours, Isidore of Seville, and Fortunatus all 
speak of the white dress iu the primitive Church. The early 
popes are dejiicted in white upon mosaics in the Church of 
Si. Paul’s Without at Rome. On the feasts of the Nativity, 
Epiphany, All Saints, and St. John tlie Baptist, the amice, alb, 
surplice, cope, and chasuble were white. White was prescribed 
by the Greek Church at Christmas, Epiphany, and Easter ; at 
Pentecost, white and green. 

Yellow, Crocus, Saffron, or Gold Colour, was wom, according to 
tlie Salisbuiy use, on the feasts of confessors, to signify the pre- 
cioiLsneas of their faith. Gold bands appear upon the white 
robes of early popes. 

Green, u.sed on common days, and as the colour of spring and 
of hope, during the early portion of the year, being gradually 
permitted in vestments after the ninth century. 

Blue and llulef, used on All Saints’ Day, in Advent, Septua- 
gesima, and the feasts of St. Mary. The Greek Church uses 
these colours in Passion week, Advent, Lent, and on the occa- 
.sion of funerals. Violet being a mixture of black for sorrow, 
and red for love, indicates penitence, and was thus used on 
Embers and Vigils. 

Red, the colour of fire, typified ardent love, and was worn on 
Good Friday to represent power, dignity, and martyrdom, or the 
spirit of Christ’s doctrine. Martyrs' bodies were wrapped in a 
Bc.arlet cloth, syiuholical of charity and blood-shedding. Car¬ 
dinals and some other dignitaries wear this colour in remem¬ 
brance of the Love and Passion of the Saviour. By the Salisbury 
use, red is employed on Ash Wednesday, Sundays in Lent, ana 
the. latter days of Holy Week, representing sin; on Sundays 
i-epresenling the majesty of God. Other rituals make use of 
this colour ujion Good Friday, Corpus C’hristi Day, and Pente¬ 
cost. Red and white were the Dominical colours in England, 
ami from the ninth century red, blue, .and green were gradually 
adopted in vestments. In the lltli century the Greeks used red 
for ia.st.-duy.s and memorials of saints. 

Black is worn at burials, masses of the dead, and on Good 
Friday. 

CK)LOUR BLINDNESS, Daltonism, an incapacity to dis¬ 
tinguish colours. This natural defect may exist in three degree,s: 
a lesser degree, which consists in inability to distinguish between 
the lighter shades of the same colour; a higher degree, which 
fails to recognise the difference between (litfcrent coloui’s, so as 
I mistake red, brown, or blue for green ; ami a highest degree, 

I iu which the defect readies the point of not distinguishing colours 
at all, but only light ami shadow, or white and black. This last 
fonii is very rare, the othi!rs arc not uncommon. According to 
the researclies of Dr. (leorgi*. Wilson in Ediiihiirgli, one jierson 
ill 177 has this curious defect iu one or other degree. 

COLOUli OF TONE. A bodyth.at emits a musical sound, 
gives not only a fundamental note, but also tones duo to 
higher orders of viliration. Such sounds are included by the 
Germans under the general term Obcrlone, or overtones, llelm- 
liolt/ employs the term Klanyfarbe, or tone-colours. Now, as 
colour d«‘])eiids on rajiidity of vibration, blue light bearing to 
red the same relation that a high tone does to a low one, a similar 
relation a])jdios to musical notes. “ A simple c.olour has but one 
rate of vibration, ami it may he regarded as the analogue of a 
simple lone in music. A tone, then, may be defined as the pro¬ 
duct of a vibration wliidi cannot be deconiposiM into more 
simple ones. A eompoimd colour, on the contrary, is priKluced 
by the admixture, of two or more simple ones ; and an usseinhlage. 
of tunes, such as we, obtain when the fimd.amental tone and the 
hannonics of a string sound logethei-, i.s called by the Germans 
a Klany.” (Tyndall's Lectures on Sound, 1867.) 

(XlUOUREl) FLAMES. These are due to the pre.sence of 
nietallic eompoiiiids in a state of iiiinute division in a non-lumi- 
nons flame, such as that of a sjiirit-lam}) or of a Bunsen’s bumer. 
Cliloride of copper give.s jii iiitensi; blue,; lead a pale clear blue ; 
arsenic a light blue ; seleniimi, blue.; antimony, greenish blue ; 
and bromide of copiicr, bluisli green. Thallium gives an intense 
emerald green, Avlience the name of the metal (from a 

budding twig); boracic acid, dark green; tellurium, or copper,lull 
green; iodide of copper, bluish emerald green; phosphoric acid, 
pole green; barium, apple-green; zinc, whitish green; binoxido 
of tin, bluish green. Sodium produces yellow; lithium, intense 
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crimson; strontium, red; calcium, reddish juirplc; and poUstdum, 
violet. [Spectrum Analysis, E. C. S.] 

COLOURED SHADOWS, belong to the phenomena of Acci¬ 
dental and Complementary Colours [E. C. vol. i. col. 41J. They 

S he exhibited in a striking manner by means of two candle.s, 
re one of which is held a sheet of coloured glass—a bright red, 
for example—while the other candle is removed to such a distance 
that tlie two shadows of an object receiveil on a white screen 
may be equal in intensity. Under such circumstances, one of 
llie shadows will be red and the other green; with blue glass, 
one will be blu<j and the other orange-yellow. Coloured sha¬ 
dows maybe Keen niuler a gr<‘.at variety of circumstances; the I 
only condition being that there shall be two lights, ariilicial or 
natural, one of them coloured, and a white surface to receive the 
sliadows. The shadows throwm by a gas lamj) .and tlu* moon on 
the i)avement arc complementary. The theory wliich explains 
coin])lemeiitaTy colours also applies to coloured shadows: the. 
eflect is jirobaldy physiological. 

COLOURS, ABSORPTION OF j Aukorption of Licht, 
E. C. S., col. Gj. 

COLOURS, HERALDIC [IIkualdry, E. vol. iv. col. 
662]. 

COLOURS, NOMENCLATURE OJ'\ The terms u^ed to 
designate various shades of ecjlours being vc'iy iiidelinite, 
Chevreul devise<l a sclieim*, Avhieli lu* lias exposed .at great 
length, in his work entitled, ‘ J)e la Lui du Conliivsle siumltjuie 
des Couleiirs,’ &c., Paris, He gives precise meaniug.s to 

the terms tint, shade or tone, meaning by lint the result of 
mixing pure colours in various ])i i)})ortions ; and by shade or tone, 
the result of mixing any lint or sinqde colour with black or 
white, BO that there may be an inlinite, giauluution of shades lor 
each tint. A tint is weakened or lowen-d wlieii whitt; is added, 
strengthened or heightened by black, (kdours Ix'come darker at 
the close of day, and gradually incline t()wai'<ls black. (Mievreul 
gives a table of 72 tints jiassing gradually into each other, each 
modifi(‘d by 20 sliades ]>roduced by the addition of various jmi- 
portions of white or black. Suppose a circle to be divided into 72 
equal sectors ; equidistant sCAitors are coloured red, yellow, and 
blue, respectively, and equidistant from these .are those colours 
which result from tlieir mixtun*, two by two, such as orange l.n*- 
tweeii red and yellow, gree.u between yelloAv and blue, violet 
between red aiul blue ; between these six tints come the inter¬ 
mediate tints, and tlni process is continued until the 72 are made 
out. Eaeli of the 72 sectors is next divided into (piadrangubir 
segments by means of 20 concentric circles, and in these segments 
are jilacod the shades belonging to each C(tl{air. In the centre is 
a small while circle, jivoceeding from which each tint becomes 
gradually deeper by the abstraction of white; then conieB the 
])iire tint, and beyond this the shade gets dee]n-r by the udilition 
of black, until we get to the circumference, which is black. 'Ihus 
the R<!rieH of colours in any one sector forms a gamut of slaales 
of the corresponding tint. Each circle of segmeulB contains the, 
72 tints corresponding witli tlie shade of that circle. A diagr.am 
of 1-140 colours is thus obtained, and, supposing such a diagram 
were burnt in with permanent colours uj)on ])orcelaiu, it might 
be used as a standard noineuclaturt*, of colours, each lint, sluwle, 
or tone being marked by one of the Jiimibcrs of tlie .sector, and 
the number of the circumference in Avliicb it may be found. 

COMETS [E. C. vol. iii. col. GiJ. We shall commence xvitli 
a statement of tlie comets which havi; beeii (lisco\orrd .sinco 
the year to which our lormer article on the subject wa.s 
brought down. 


Year. Nuiabcr of Comets discovmed. 

1859 .1 

1860 .5 

1861 . 

18G2.3 

1863 .6 

1864 . 

1865 ..1 

1866 .1 

1867 .3 

1868 .1 

1869 .2 

1870 .3 

1871 .3 

Aggregate number . . 37 


Tliis enumeration does not include the rcdiscoveiy of periodic { 


comet?. There were of this class observed during tlie sarao 
period the comets of Encke, Faye, Brorsen, D’Arrest, Wiiinecko, 
and Tuttle. The aggregate number ol’ eoiuet.s whose orbits have 
been calculated down to the close of 1871 is 250. We proceed 
to make a lew remarks on the more conspicuous comets which 
have been obseiwed during the period, comprised between 1858 
and 1871. ^ 

Comet 1861. Thi.s i.*? one of tlie most splendid comets of 
modern thne.s. It was first soon generally throughout Europe 
on the 30th ol Juno, but it was in reality discovered in New 
South Wales by Tebutt, an amateur ustroiiomor, as early as the 
13th of j\Iuy. Dining a few nights aftiTits discovery in Europe, 
it slione with extraordinary sjilendonr. The tail during Inis 
period measured more than 100- in length, lu consequence of 
the bright twilight and the roceding distance of the comet from 
the earth, it soon ceased to visible to the naked eye; but for 
.several moulh.s it was seen in telescopes, and its apparent place 
ill the ccle.stial sphere w':v.s c.arel'ully observed from night to 
night. Elliptic elements of the orbit of this comet have been 
computed, but they are not entitled to much reliance. It may 
be a.ssiimod as I he mo.st trustworthy rc.sult of the observations 
tliat the orbit i.s .‘<eij.sib1y parabolic.' 

Comet III., I8G2. 'rhi.s is one of the few comets of modern 
times wiiich liave been visible to the naked eye. It was lii’st 
di.scovcred on the IStli rtf July, at Marathon, U. H., by Swift, an 
aiualeiir a.stronomer. It was ob.served in Enro]>e till the end of 
September. The orbit, is nm[ue.stioiiablv elliptical. According 
to the calculations of Op]iol/,er, a (lerman astronomer, the time 
of revrtlution is 142 yi‘ars. 'Die elemrints of tlur orbit have been 
ibiiml to be identical wdth those of the. orbit of the August 
luetertrs. AVe may therefore conclude tluit the comet is no other 
than a large meteor. 

Comet 18GG. Discoveretl by Tempcl on the 13th of 
January. The orbit of this comid. lias Isaui found to be sensibly 
elliptic. T1 i(5 time of revolution has been determined to be 33*25 
yeans. Tlui orbit of tliis <'oim‘t is l eiy nearly coincident with 
the orbit of the. Novemlrer meteors. It has consequently been 
iiifeirerl that the coun t is a large meteor belonging to the 
November grouj*. 

Comet III., 1871. Tlii.s comet was discovered on the ISLli of 
October. Its orbit has been computed, and the tdemonts have 
been ascertained lu agnte sensibly witli those of a comet dis- 
covi'red ]>v Tuttle in 1858. The time of revolution has been 
determined to be 13-7 years. 

A brief iicc.(»nnt of the great comet of 1858 has been already 
given. This (ajmet Avas remarkable, for the envelopes of iiebul- 
t)iis matter w'ln<h were si'en to ascend in succession from the 
head during the ]ieriod of visibility. Tlie first envelope was 
seen cm tin* Kith of September. It was followed by six oilier 
envelojK'.s, which a]ii>eared at diIferent interval.?, the lust envelope 
having been s»‘en to ascend from the bead on the 20th of October. 
Th(‘. great conict of 18G1 is also meuiorablo, in this respect. 
Eleven cnvcIojK's wciv seen to ascend lietween July 2 (when 
portions of three were in sight together) and the llJth of the 
.same moutli, a new enveloj^e ascending at regular intervals every 
second day. In this case the development of an envelope occu- 
pieil only two or three day.s. 

Msihiliiii of Comefti. The great comet of 18.58 is remarkable 
for the long period during wliicli it was visible. It Ava.? fir.st 
ob.served »»n the 2itd of June, 1858 ; and it linally ceased to be 
.seen on the, Jlli of March, 1859. The visibility of the comet 
thus embraeed an interval of 275 (lays. This great comet wais 
first seen with the naked ('ve on the 19th of August. It was 
la.sl .seen w'itbout tele.sc.o))ic. aid on tlie 9ili of Di'cember. These 
two e.xtreiue.s iucliale an interval of 112 tlays. The lailavas lir.st 
seen on the 14th of Augu.st, 1858. It was last seen on the 9th 
of February, 18.5t>. I'lie visibility in this case embmeed an in¬ 
terval of 177 day.s. 

Jtclatinn jLstaltlished bitioeen ComMu ami Meteoric liodu't<. It 
lias been e.stablisbed beyond all doubt that the orbit of the first 
comet of 18GG is identical with the orbit of the November me¬ 
teors, and that the orbit of tlu*. third comet of 18(52 is identical 
with the orbit of the August shower of lueti’ors. It would 
seem therefore tlmt a comet con.si.sts merely of a group of 
meteoric bodies. 

Spectroscopic oRservations of comets by Huggins would seem 
to indicate the existence of carbon in their structure. 

COMMANDERY. The Knights Ho.sj)italers, one of the two 
military orders of the religion.? that alone liacl possessions in 
England, took their name from a hospital built at Jerusalem for 
the iLsc of inlgrims, and dedicated to ISt. John the Baptist. Upon 
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many of their estates in this country they established small 
societies of their brethren, under the government of a com¬ 
mander, who accounted to the grand prior at London for all 
the surplus revenue remaining beyond the expenses of their 
proper raointenance. Such societies were consequently called 
Commandcries, and were ec^uivaleut to the Preceptories belong¬ 
ing to the only other military oKler, the Knights Templars. 
The relimoua element in this order was the Rule of St. Augus¬ 
tine. The j)rincii)al house was the Hospital of St. John of 
Jerusalem at Clorkenwell, of which a lew remains are yet 
extant: and of the commandcries, sometimes called preceptories, 
which were in reality cells or subordinate foundations, the most 
known are Mount St. Jolin, in Yorkshire, founded in the early 
part of the reign of Heniy I.; Little Maplestcad, in Essex, of 
which the round church, built in imitation, it ia thought, of the 
Holy Sepulchre at Jerusalem, ])Osseased the right of sanctuary, 
and Melchbum, founded in the time- of Henry I.; GodesUeld, 
in Hampshire, founded in the tinui of the celebrated Henry of 
Blois, Bishop of Winchester (a.u. 1 12J)~-1 171), and aiincxeil to 
Baddesloy before the 21st of Kicliard IT. (a.d. 13i)7); Warwick, 
in the time of Henry I. orSte.jdien ; Shengay, in Oiunbridgeshire, 
in A.D. 1140; Teinjde-Creasing, in Essex, originally belonging 
to the Knights Templars, A. r>. llTiO; Balsall in Warwickshire, 
Diiigley in Northamptonsliire, Temple-Dymiosley in Hert¬ 
fordshire, founded in King Stephen’s reign ; Egle, or Aquilee 
Ballivutus, in Lincolnshire, originally of the Templars, also in 
the time of Stephen; Wileketonc, in Lincolnshire, of tiie Tcm- 
jilnm, in tliis king’s reign, and latc'r on restored by the Hf>B- 
pitalers ; Temple-Oowlcy, in Oxfovdahire, founded in the time 
of Maud, Stepneii’s queen, and removed to Saiidford in the time 
of Richard I. or John ; Hulby, in Leicestershire, in tlic begin¬ 
ning of the reign of Henry ll.; Temple-Rockley, in Wiltshire, 
in the 2nd of Henry 11. (a.d. llD(i); Burrow in Cheshire, 
Batisford in Siiflblk, Carbrobe in Norlolk, and Dynmore in 
Herefordshire, all in the reign of Henry 11.; AVitham, or South 
AVytham, in Lincolnshire, of the Templar.'^, in a.d. 1164; 
Gosford in Oxfordshii’e, llamntoii in Middlesex, Standon in 
Hertlbrdshire, and Swingtield in Kent, were occupied by 
sisters of the Order, and reiiio\ ed to Bucklund, in Somersetshire, 
A.D. 1180, being incorporated into one establishnienl; Hogshaw, 
in Buckinghamshire, as old as a.d. 1180 ; Chinpenljam, in Cam¬ 
bridgeshire, A.D. 1184 ; Aslakeby and Tempie-Bruern in Lin¬ 
colnshire, and Temple-Comb in Somersetshire, before a.d. 
118o ; Mere, in Lincolnshire, founded in the time of Henry II. 
or Richard I., and perhaps annexed t(j Eglo ; Yeveley, or Stede, 
in Derbyshire, Ribstune in Yorkshire, Suttoii-at-Hone in Kent, 
Hcther and Swinfoixl in Leicestershire, and Queinington in 
Gloucestershire, all estahli.shed towards the end of the 12th 
century; Beverley, in Yorkshire, a.d. 1201 ; Newland, in the 
same county, by King John himself; Ansty, in AA'^iltshirc, 12th 
of John (a.d. 1210); llothelcy,iii Leicesteraliire, by Henry 111.; 
Brimpton, in Berkshire, during his i-eigii; Skij’beke, in Lim-.oln- 
shire, a.d. 1230; Slebach in Peiubrokesliire, before a.d. 130J ; 
Gislingham, in Suffolk, of the TempLirs, before the 34th of 
Edward L; Little or West Peckharn, in Kent, in the Isl of 
Edward 11. (a.d. 1307). The following derive their origin 
from an uncertain period, hut probably during the i2th century, 
the most floiiii.shing era of the Order:—South Baddesley, in 
Baddesley, Hampshire, of the Templars; lltiLstoii, or Jlawstoii, 
in Norfolk ; Maltby, near Louth, in Lincoln.shire; Friar-]\layne, 
in Dorsetshire ; Pooling, in Sussex ; Trebigh or Turbigh in 
Cornwall; AVaingrifV in Derbyshire ; uml CJieat Wilbiirghaiu, 
in Cambridgeshire. Gicenham, in Tluitchani, Berkshire, i,s con¬ 
sidered by Lysons to have been a House of this Order. 

commerce, chambers of, are voluntary associations of 
merchants, established for the protection and encouragement of 
trade. Manufacturers, underwriters, und shipowner-s join them, 
and maiiuhicturing industry h among the .subjects attended to; 
but primarily the members and the proceedings bear relation to 
wholesale commerce. In France and in most foreign countrie.s 
the government recognises their proceedings, and to some extent 
legalises their decisions ; whereas in England such associations 
are wholly self-dependent and voluntary. 

Chambers of commerce appear to have been fir.st estiiblishnd 
ill France. One existed at Marseille so far back as the 15th 
century, but little is known concerning it; it received a nioiH* 
definite form and organisation in 1(580. A second was founded 
at Dunkirk in 1700; ami most of the chief towns of France pos¬ 
sessed them by the close of the 18th century. These several i 
chambers wem suppressed in 1791, re-establiished in 1802, and 
subjected, by governmental decrees, to cliangesof oiganisation in ] 


1832, 1851, and 1863. They now exist in all the chief com¬ 
mercial towns; viz., Amiens, Anuers, Avignon, Bar-le-Duc, 
Bayonne, Besan^on, Bordeaux, Boulogne, Brest, Caen, Calais, 


Names, Orleans, Pari.s, Reims, Rennes, Rochelle, Rouen, St. 
Brieuc, St. Dizier, St. Etienne, St. Malo, St. Omer, St. Quentin, 
Thiers, Toulon, Toulouse, Tour.*^, Troyes. The tribunals of 
commerce and the coinseils do jirud’nommes are concerned 
in the election of members to the chambers of commerce, 
in a way varied from time to time; by this connexion, and 
by the decree's of the government, the chambers acquire a 
semi-official character. Their power, however, is simply consulta¬ 
tive and .suggestive. M. Leon Say, in his essay on this subject, 
considers that chambers of commerce are, by their nature, more 
neces.sary under a centralised system of government than under 
one like that of England. Where the state attempts much, 
advice i.s needed on juactical details. The chambers give in- 
fonnation and advice to the government when requested ; they 
volunteer their views on any mutters affecting commerce ; they 
consider the probable effects of customs’ tariffs, octroi duties, and 
imposts on particular trades ; and they suggest miw government 
works, as the construction or maintenance of harbours, ports, 
docks, canals, railways, telegrajdis, mail-steamers, postal ai’range- 
ments, &c.; they thus ])avc the way for discussions in legislative 
assemblies and municipal councils, and for the more direct action 
of the government. Ine chambers comiilain that their advice is 
too seldom taken ; but the central authority is cautious in regard 
to suggestions which might in many instances, and certainly do in 
.some, give privileges of monopoly to ilit: merchants who tender the 
advice. The executive powers of the. chambers are very slight. 
The I’aris (Jhamber of Oommerce established a commercial 
school in 1863; but the functions gene.r.ally, in this as in all 
(thers ill France, are to examine, to consult,’ and to advise. 

Tlie chambers of commerce in Belgium, Germany, and other 
continental countries l >eav a clo.se resemblance to those of France in 
organisation and functions. The same is the ca.se in more distant 
climes ; except in English-speaking regions, where the example 
of the mother country is more usually followed. 

The first chambers of commerce in the United Kingdom re¬ 
ceived a stamp of authority which has not lieeii granted to any 
that succeeded them ; they were c-stablished by royal charter at 
Edinburgh in 178.”), and at Glasgow about the. .same time. Volun¬ 
tary associations, not .similarly incorporated, were founded at 
Manchester in 1820, Hull in 1837, Liverjiool, Leeds, and Brad¬ 
ford ill 1850 ; since wliicli year the number has augmented 
rapidly. By the kiudiic«<s of Win. Blood, Esq., secretary of . the 
Livcipool chamber, we give u list of chambers of commerce ex¬ 
isting in the United Kingdom in the middle of 1871. Some of 
them, coming under the heading “ Miscellaneous,” are not called 
ch;iiiibcr.s ol’ commerce, although their functions are ill nuiiiy 
>ecL^ similar; Avhile some of the smaller associations are 
little, other than trade protection societies. 


Chamdeks of Commehce. 


American 

Qoole. 

North Shields. 

(Liveipool). 

Greenoch. 

Nt)rthwich 

Bailey. 

Halifax. 

(Salt). 

Belfast. 

Hanley. 

Noru’ich. 

Birmingham. 

Hawick. 

Nottingham. 

Blackburn. 

Holmlirlli. 

Paisley. 

Bradford 

Hudderslicld. 

Plymouth. 

(Yorkshire). 

Hull. 

Preston. 

Bristol. 

Jersey. 

Rochdale. 

Cardiff. 

Kendal. 

Runcorn. 

Cork. 

Leeds. 

Sheifield. 

Coventry. 

Leicester. 

Shorchara. 

Darlington. 

Leith. 

South Sliields. 

Derby. 

Limerick. 

Southampton. 

Dewsbury. 

Livcrjjool. 

Stockton-on-Tees. 

Dover. 

Llanelly. 

Stoke-upoii-Trent. 

Drogheda.. 

London. 

Sunderland. 

Dublin. 

Maccleslield. 

Swansea. 

Dundee. 

Manchester. 

Wakefield. 

Edinbuigh. 

Middlesborough. 

Waterford. 

Exeter. 

Morlcy. 

West Hartlepool. 

Falmouth. 

N e wcuatle-on-Tyne. 

Wick. 

Glasgow. 

Newport. 

Wolverhampton. 

Gloucester. 

Northampton.’ 

AVorcester. 
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Miscellaneous Cfiambbrs. 

Aseodittion of Chambers of Newcastle-on-Tyne and Qaics- 
Commerce ^ondon). headCommercialAssociation. 

Edinburgh Merchants’ Com- Preston Trade Protection So- 
pany. ciety. 

Glasgow Mei'chants’ House. Salvage Association, Liverpool. 

Glasgow and West of Scotland Salvage Association (London). 

Trade Protection Society. Salvage As.sociation (Glasgow) 

Law Society (Liverpool). (Sihpownehs’ Associations). 

Law Amendment Society Dundee. 

(London). Glasgow. 

Leith Merchants’ Company, Greenock. 

Lloyd’s (London). Hull. 

Manchester Cotton Supply Ar- Leith. 

Rociation. Liverpool. 

Mercantile Law Amendment London. 

Society. Steam Shipowners’ (Liverpool). 

Mercantile Marine Service Underwriters’ Association 

Association (Liverpool). (Liverpool). 

The chief towns in nearly all tlie Ib’itish colonies poasem 
chambers of commerce. 

Most of the chumbera of commerce in this country so far re- 
Hcinble one another in their organisation, that one may be taken 
as a general type toward.s which the otluwR more or less approxi¬ 
mate. In the Liverpool Chamber (to lake an example), the 
members pay one guinea per luiniim subscription, or two guineas 
for a body corporate ; commutation may be ellected at ten yearn’ 
piu’chose. The executive council con.sists of twenty-one elected 
members, about a dozen ex-oilicio members connected with 
Livci*pool by parliamentary or municipal ties, and one member 
each to r'preaent such mercantile associations in Livoipool as 
the chamber may be Avilling to admit. The elected members 
are proposed, seconded, and chosen in the manner oiLstoinaiy 
with mo.st societies and associations ; each director is elected for 
three years. The annual meeting of the idianiher bikes place in 
February; the half-yearly meeting on a day named by the 
council ; wdiile means are adopted for convening special meetings 
when recpiired. The members are infonned by circular of any 
approaching meeting. The council meets at least once a iiKintli, 
and at other times when convened for special purposes ; and it 
lays before the annual and half-yearly meetings reports of jiro- 
ceedings, statements of accounts, &c. On the council also ile- 
volves the duty of a])i)ointingcommitt(u;s, each to take up a ])ar- 
ticular class of subjects. 'These committees, in 1871, were— 
general purposes ; finance, library, and menihei-s ; cu.stoms, 
(lock arrangemenls, and export trade ; commercial law ; liome 
tnule, mines, manufactures, postal, and tel(^gmj)hH ; mil way.s, 
transit, and parliamentary ; colonial and foreign trade ; annual 
and semi-annual repoits. All ciuestions whereon debate arises, 
both at council meetings and at general meetings, an? decided ))y 
the votes of a majority of those, present ; and in minor matters 
the order of proceedings resembles that which is customary in 
English associations, clubs, and companies. The chamber com- 
pri.sed about 600 members in the year 1871, grouijed into life 
memhers, honorary members, ex-ollicio members, corporate or 
representative members, and ordinary inembers. 

The functions of English chambers of commerce may, in like 
manner, be illustrated in a general way by that of Liverpool, in 
which they ore declared to he, “ to discuss any (Question directly 
connected with commerc(j and manufactures ; to promote mea¬ 
sures calculated to benefit the mercantile ami trading interests 
of the country ; and to undertake, by arbitration, the settlement 
of di.sputeB arising out of trade.” How multifarious those func¬ 
tions become in practice may be seen by the repiwt of the council 
prepared in the autumn of 1871, relating to the operations of 
the chamber since the general meeting in Februaiy of the same 
year. By memorialising the government, by interchanging 
opinions with foreign chambers, bv correspondence with the 
post-office and other government clepartments, by interviews 
with the directors of public companies, by joint action with 
otluir English chambers, by petitions to jiarlinment, by con¬ 
ferring with the movers and seconders of new bills, by examining 
and criticising the provisions of other new bills, by giving evi¬ 
dence before parliomentarv committees, by making suggestions 
to the Town Coimcil and the Dock Commissioners, and by 
bringing into action the influence possessed by some of their 
body as members of parliament—by these several modes of pro¬ 
cedure, variously applied, the chamber engaged in the con¬ 


sideration of a proposed exemption of private property from 
capture at sea ; the international code of warfare at sea ; the 
postal reforms of 1871; the rise in the tariff of telegraphic mes¬ 
sages from America; the defects in the postal arrangements 
with Aineriea; the abolition of the sample and pattern post; 
the mail service to the Tslc of Man; the reduction of the 
size ot postage cards; the form of payment for telegrams 
^he state of the patent laws ; the metric, weights and mes 
sure.s system ; the testing of ch.ain cables and aiichoi'S ; the 
consolidation of the customs Iuwk ; the signal code for th(j 
merchant service ; the proposed merchant .shipping survey ; the 
incorporation of Lloyd’s ; the rules of general average in in¬ 
surance ; the exemptions from liability claimed by shipowners; 
the official investigation into the causes of fires ; the costs of 
solicitors in bankruptcy and liejnidation; the adulteration of 
food and drug.s; the registration of iiartnershijis ; the formation 
of tribunals of commerce ; the law of bills of exchange and pro¬ 
missory notes ; the bank holidays ; the dcfimces of Liverpool; 
the shed accommudatioii at the docks; the flow of factory 
refuse into sewers ; and the improvement of the Mersey aj>- 
proaches. 

The other chamborR of commerce in tlii.s country, as we have 
said, do not differ much in their organisation from that of 
Liverpool. The Manchester chamber is supported liy a sub¬ 
scription of one guinea a year for individuals, and two guineas 
for finns ; the firms c(juiit for two votes ; and, thus estimated, 
the inember.s am about 6G() in number. Nor do the functions of 
the scA'cral chamber.s dill'er much from that which wc have 
taken as a type, e.xcf-pt that the prevailing kind of trade or 
iidustry inlluences the ]>roceedings of the chamber in each 
town. In 1868, M. Faminet, president of the Sociiite Libre 
d’^mulatiou de Commerce ct de TlnduRtrie, at Rouen, applied 
to the ManchestiT Chamber of Commerce for information con¬ 
cerning tlie organisation and functions of finch bodies in Eng¬ 
land. Mr. Malcolm Ross, president of tlie ^fanehester chamber, 
replied to this rcnpiest in a letter, of wliicli we have been favoured 
with a copy by the* president for 1871 (Hugh Mason, Esq.). Mr. 
Rosfi drew attention to the fact tliat the cottons of Manche.ster, 
the woollens of .Tweeds, the cutlery of Shefiield, the metal trades 
if Birmingham, iScc., necessarily give a lone or character to the 
iperations of the chambers of commerce at those places, while 
lie seaport chambers attend iriore to meTcantile than to munu- 
facturing topics. “ Each chamber thus furnishes its ipiota to 
the general sum of mercantile information, tind assists in the 
formation of sound views on commercial interests.” The cliam- 
ber.s bear .some relation to the old gnildfi ; “ but while the latter 
aimed at securing exceptional privileges and rights, the modern 
institution unit(*.s a re})resentatioii of all trading and commercial 
interests for tlie common good.” A Riiggcstiou made*, by Bome of 
the chambers that all of them ought to be chartered, is met l)y 
the remark that “ the advantage’s to be so derived are unimpor¬ 
tant, and of small consideration ; as, })eyond bestowing on them 
the rights and incidents of corporate bodies, it would add nothing 
to their useMne.ss.” Furthermon;, an opinion is cxjiresscd tliat 
the unlettered operation of the cliambers has a .speenal value in 
being a result of the best ]»ractical experience. “Although, 
however, indejiendent of the government, tlieir relations wil.li 
those departments of the state. as.sociated with commerce are 
nevertheless often intimate and of mutual benefit; and the con¬ 
sideration in Avhich they are held is shown in their being con- 
=iulted oil measurtis of regislalion where comincivial experience 
is essential for obtaining succes.sful administration.” 

The Binninglmm Chamber of Commerce may be adverted 
:o in rel'erenc(i to the subject of lu-bitration or conciliation. 
Among the objects which this chamber has in view, one is 
■‘to undertake the .settlement, by arbitration or otherwise, of 
questions and dispute’s arising out of trade.” The bye-laws 
relating to this arbitration comprise the following among 
others :—“ When a commercial tmestion in dispute is referred 
to the council for settlement, tlie application shall be made 

by both parties in writing.The parties shall be 

requested to agree, if possiole, to a common statement of the 
case and the particular points at issue, also in writing; and 
shall sign an undertaking, or, if required by the council, enter 
into the usual arbitration bond to abide by the decision of "the 
council. . . . The parties shall have the option of leaving 
their case for the council to adjudicate, or to commit to a single 
referee or to special arbitrators. In case of special arbitrators 
being chosen, disputants shall each have the power of select^g 
an arbitrator from among the members of the whole council; 
the arbitrators so appointed shall nominate a member of the 
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council as umpire. Wlieii the award luis been made, it shall be 
signed by the chairman and mferce, or the arbitrators and 
umpire, and countersigned by the president and secretary of the 
chamber." Copies are to be given to the parties on imyment of 
costs and fees. If the arbitrators unnecessarily delay their work, 
the council will, on written application from the disputants, 
appoint othera. “ The fees from Cixh disputant shall he one 
guinea, to he. paid at the time of application. The expense-s of 
the council, referees, arbitrators, and umpires, shall be charged 
as co.sts. The scicretary to take charge of ])apers lodged with 
him ; to produce the same before the arbitiators; to issue notice 
in writing of each meeting to the arl)iti atf)rH and disputants ; to 
assist the arbitrators, if required ; and to registcT th(‘ awiu'il in 
the minute book. Unless the council decide to the contiviry, all 
proceedings in matters of reference shall lie conducted at the 
office of the chamber,” One, at least, of the disjiutanfs must be. 
a member of the chamber. [CoAiMi-mcL’, TuimiNAns of, E. C. S.] 

Besides their individual action, each by itself, many of the 
chambers join to form a collective body, under the designation 
of the Associated Chamljers of Commerce of the UnitiMl Kingdom. 
This bcnly was formed in 18r»P, and tlje tirst congress was held in 
Loudon in February, ISGO, there being delegates from 16 cham¬ 
bers jsresent. Since that time the congress or meeting lias been 
held annually ; and the Associated (Jhainbers are now (1872) 45 
in number. Each chamber is represented by one, two, or three 
delegates, according to the number of its members ; and its sub¬ 
scription towards the expenses is similarly proportioned. Mmu- 
bers of parliament may be invited by the, standing committee to 
become iionorary members of tlie association, and to speak at 
the meetings, but not to vote, nor to be chaiged the subsciiption 
fee; and the committee may invite such member-s to confer witli 
them at any time on measures of mercantile legi.slation. Tin; 
Associated ChamberM individually transmit to the committee all 
resolutions which they propose for <liscussion at the next con¬ 
gress, with such information and documents as will elucidate 
each subject; and the committee, by classifying tliese re.solution.s 
and preparing a programme, lay a basis for the proceeding.^ of 
the congress, wiiich usually last three day.s. Ollier subjects 
may be discussed in an infonual way, but no resolution i.s io be 
adopted, no formal action determined on, in the name the 
association, except on subjects included in the programme. An 
office is provided in Loudon, near the Houses ot rarliumeni, and 
an agent engaged there. His duties are-to keep the record.^ 
and books of the association ; to olilaiu the earliesl jiossiblo 
information concerning bills, notices ol' motion, and other matters 
alfecting the interests of commerci*. ; to transmit to each asso¬ 
ciated cnamber, with such information, any l»ooks, ma])H, jdans, 
or parliamentary papers that may be. rcipiired ; and to render 
assistance to the ciiambersin obtainingintervievvs with members 
of parliament, official persons, or public bodies. 

The functions or objects of the Association are similar to those 
of the separate chambers, but enlarged and generali.sed !is a 
means of attaining advantages wliicli each chamber would find 
more difficulty in accomplishing in il.s separate capacity. The 
delegates who assemble in London have many opportunities of 
conterring with ministers and incinber.s of parliament, wliich 
enable them to take a more intimate part in the consideration of 
proposed legislative mea.‘«ures tlian can be taken by the separ.ite 
chambers in distant towns; but in other ways tlie modes t»f 
action are nearly the same—by conesjiondence, petition, me¬ 
morial, conference, advice, giving testimony, collecting statistic.s, 
&c. The proceedings of tlie Liverpool (Jhamher of Commerce 
in 1871 have been noticed in a former j>aragraph, us illustrating 
tlie. numerous subiects which such cliambers discuss ; and those 
of the Associated flhumbers in the same year will throw a similar 
light on the group collectively. The siibject.s treated at the con¬ 
gress of 1871 were the law of bankruptcy and insolvency; llie Ab¬ 
sconding Debtor.^' Act; the registration of private jiartnershijis ; 
partner^ips ca comnumdite; tribunals of commerce; county 
courts’jurisdiction ; assimilutiou of stamp duties on bills ; collec¬ 
tion of taxes by govemmtmt officials only; trades unions; pattern 
and sample post; the Statute of Frauds; statistics of foreign trail e; 
registration of trade marks ; appointment of a minister of com¬ 
merce, acting in harmony with, Imt distinct from, the Board of 
Trade ; trade with Spin and Portugal ; the commercial treaty 
with France; the United States tariff; Schedule D of the 
income tax ; Uglit dues on shipping ; mercliaiit sliipping code ; 
technical education; the metric system; and a more intimate 
relation between the chambers of commerce of various countries. 
Three subjects engaged more or less the attention of most of the 
chambers singly, and of the Association collectively, at the close , 
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of 1871, viz., the probable advantages and disadvantages of 
tribunals of commerce, a ministry of commerce, and the com¬ 
mercial treaty tvith France. 

In 1868, autumnal meetings of the association commenced, to 
be held annually at the principal commercial towns in succes¬ 
sion, for the puipose of considering topics with n view to tlie 
legislation of the forthcoiiiing year, and to the adoption of 
definite resolutions thereon by the general congress in hehmary. 
The. latest of these nutuiunnl meetings was held at Plymouth in 
September, 1871, when the jiroceedingsborein many ways on the 
prospective or probable legislation of J872 in commercial matters. 
The Associated Chambers are among those which ask for charters 
if incorporation, but the government have shown no disposition 
to acquiesce. 

COMMERCE, TllIBUNALB OF, are courts for the settle¬ 
ment of disjmtes arising out of mercantile transactions. In 
France there, are two groups or sets of tribunals, with which we 
find very little analogy in England ; the one relating to com- 
lerce, the otlicr to industry ; the one, Trihunals of Commerce^ to 
treat case.s between merchant and merchant; the other, Conseils dn 
iid'honimcs, to treat those between master and workman, the 
employer and the enqdoyed. [Conciliation, Courts of, E. C. S.J 
The Freiic.li t nte.rtuin a strungbelief thatdisputes of the counting- 
liouse and of the worksho]» cannot be so well settled by the 
ordinary courts of just ice, as by sjiecial trilmiials ; and an opinion 
to the same ellect is H])reading in England. 

Tlie germ of Tribunals of Commerce has existed in France 
for many centuries, althougli the first regular organisation dates 
only from 1790. Further changes were made when the Code 
Napoltion was established, and other alterations were effected in 
later years ; but tlie princi})le has all along been maintained of 
having merchants to judge mercantile cases. Every Tribunal of 
Commerce is established by special decree of the Government, 
after duly considering the wants of a town or district: the 
number of judges, varying from three to fifteen according to the 
importanci' of the place, is specified in the decree, During the 
reigns of the Bourbons and Louis Philippe, the duty of drawing 
U]» li.><ts of suitable merchaiiLs in a Unvii devolved on tlie 
prefets ; and instances occurred in wliii;h political considera¬ 
tions interfered with the imjiai-tiulity of the choice. This power 
of tlie jirefets was taken away in 1848 by the Constituent As¬ 
sembly of the Repulilic, Imt was restored, after the coup d'Gtat in 
1801, and remained iu force throughout the Imperial reginu', 
Tlie Delegates of llie Government of National Defence at 
Tours, in October, 1870, reBUscitated the decree of 1848; but 
National Assembly at Versailles in April, 1871, reverseil 
their decision, on the ground that the Delegate Governmont had 
exceeded its powers, and that man}' adilitions of an injurious 
nature had been iiiaile to the decree of 1848. 

The electorc are the leading merchants of the place, a list of 
whom is drawn ii]> aiul revised once a year. The number de¬ 
pends on the population and commercial importance of the town. 
The persons tdiosen by these electors to be the Judges of the 
tribunal must be luercbauts or retired merchants of high cha¬ 
racter ; they are elected for two years, and the most exiJerienced 
'll such trilmnais is usually chosen president. The tribunals, 
when constituted, possess exclusive and conipidsory jm'isdic- 
tion for the trial of all commercial disputes, such as may arise 
between merchants, bankers, discounters, shipowuers, freighters, 
insurers, underwriters, factors, agents, brokers, &c. The com¬ 
mercial transactions, over which this jurisdiction extends, are 
such as the following—purchase and sale of goods; hire or user 
of goods ; carriage by laud or by water ; Biipjily of fittings, &c., 
for opening places of business, or jilaces of public amusement; 
banking, discounting, c;xclmnge, and brokerage transactions ; 
bill and promissory note transactions between individuals and 
finns; chartering, freighting, and insurance of ships ; agree¬ 
ments and contracts with the crews of ships ; and the relations 
between agents or factors and their principals. The tribunals 
also keep deeds of partnership, and patterns of trade marks, for 
registry and reference. The mode of proceeding in trying cases 
in these courts is simple, expeditious, and cheap. There is no 
public prosecutor, no counsel, no attorney. The litigants appear 
in court face to face with each other and with the judges, state 
the facts, and bring forward their documents. They may, how¬ 
ever, appoint agents to represent them, especially a peculiar 
grade of barristers known as agrees, skilled in searching for 
evidence and in drawing up commercial documents ; but these 
agr^Ss are treated by the court just in the same way as civil 
agents or proxies, not at all like our counsel. The judges 
decide by majority. There is a right of appeal to the, regular 
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courts in important cases; in others, the decision of the tri¬ 
bunal is final. The Tribunal of Commerce is itself a court of 
appeal for cases decided by the Conseil de Prud’hommes (if any) 
in the same town. 

When a Committee of the House of Commons investigated this 
subject in 1871, with a view to ascertain the suitableness of such 
courts in England, M. doisselier, French consul at Liverpool, 
brought forth testimony to show how liighly the Tribunals of 
Commerce are valued in France. He gave a list of 217 towns 
which possess such tribunals ; besides 182 others in which an 
ordinary judge, aided when necessary by an arbilrator to 
examine accounts, and an expert to examine goods, decides 
commercial diiputes in a aumimiry way, in towns too small to 
have Tribunals of Commerce. The cases are so (juickly decided 
that there are seldom many arrears. The number decided per 
annum rose from 138,000 in 1851 to 260,000 in 1868. Only ten 
per cent, of the decisions were appealed against; and in 70 per 
cent, of this number the decisions of the tribunal were confirmed 
by the Appeal Courts. The expense is so sniall that French 
merchants of experience estimate it at only one-fourth of that 
which would be incurred in the regular courts. The prompt¬ 
ness, cheapness, and simplicity of the decisions make the 
Tribunals of Commerce iiopuhir in France ; and tliere is a desire 
to extend their number. 

At Hamburg there is a Tribunal of Commerce in which 
the legal element enters u little more fully than in those of 
France. There arc commercial judges, alwjiys an even number, 
assisted by a legal judge ; the former are usually tw'o ; but if 
the cose is important, there arc four or six. The legal judge 
a trained lawyer, who acts as president ; and there is al; 
another legal judge wdio acts ns vice-president, whenever the 
pressure of business leads to tlic holding of two courts at once. 
Tliis tribunal has existed more than fifty years at Hamburg, 
and works satisfactorily to the merchants and traders of the 
place. It 18 a compulsory tribunal, as in France—that is, com¬ 
mercial cases must be tried there, and not in the ordintu*y courts; 
the jurisdiction extends also to what in England would be 
called Admiralty cases. Merchants of the highest character arc 
willing to serve, without remuneration, as commercial judges of 
the tribunal; only those, however, being sebicttid who are 
known to possess sutlicicnt leisure. The tribunal is so much 
respected that tliis post is deemed an honourable one. The 
litigants may plead in person, or by legal agents. From a paper 
commimicateci by Mr. Behrens to the Committee of the House 
of Coimnons, it appears that, in 1870, the Hamburg Tribunal of 
Commerce issued 17,071 summonses to litigants, witnesses, &c., 
and took cognisance of 85(J() cases relating to bills of exchange, 
freights, payment for goods delivered, and other cummercial 
matters. Meetings of conciliation are held, and in the majority 
of instances an agreement is arrived at without the necessity of 
a formal judicial decision ; this satisfactory result appears to be 
due to the great reliance placed on the commercial judges. 
Only 210 appeals were made in that year. The tribunal grants 
and annuls sequestrations, regist^irs firms and partnerships, gives 
and cancels procurations, and settles bankniptcy and insolvency 
cases. 

In Belgium almost every town of importance has a Tribunal 
of Commerce, composed entirely of commercial men, although 
lawyers are allowed to plead cases before them. The judges 
are mostly four in number, one ot whom is selected us president. 
The proceedings of these tribunals, as of those in Frunce, are 
baflcU upon the Code Napoleon. 

Most foreign merchants residing in England, ami familiar 
w'itli the Tribunals of Commerce in France, Belgium, and 
Hamburg, agree in opinion that the decisions of these tribu¬ 
nals are more equitable, more speedy, and far less costly than 
tliose of any Englisli courts, in relation to commercial 
questions. 

A Committee of the House of Commons was appointed in 1858, 
and another in 1871, to inquire into the expediency of esta¬ 
blishing Tribunals of Commerce, or of otherwise improving the 
administration of justice in causes relating to commercial dis¬ 
putes in England.’^ Both Committees collected a large amoimt 
of information concerning the costly delays and vexatious un¬ 
certainties in our civil courts, and the satisfactory operation of 
commercial tribunals in France, Belgium, and Hamburg. The 
first Committee only printed the evidence collected; out the 
second, after balancing the advantages and disadvantages of dif¬ 
ferent plans, recommended that commercial questions for sums 
below 20i., and for all sums in towns or districts of small com¬ 
mercial importance, should be left to the ordinaiy tribunals; but 
ARTS AND SOI. DIV.—SUP. 


that Tribunals of Commerce should be established in the mreat 
centres of population and trade, each tribunal to consist of two 
commercial judges, a legal judge as president and a registrar to 
ca^ on routine business. The president and registrar to be ap- 
miinted by the crown, and the Lord Chancellor to nominate two 
business men of lugh standing as the commercial judges (the 
Mective principle, it will be seen, is not here recommended). The 
number of judges to be determined by the probable amount of 
business to be done, in order that the time of no one should be 
over-taxed. The legal judge to select two from the commercial 
judge.s in important cases. The jurisdiction to be compulsory 
and exclusive, and to embrace nearly a.s wide a range of com¬ 
mercial miestioiis as in France. The mode of procedure to be 
of a siiujdc and suminary charactci-. The plaintiff and defendant 
to conduct their own cases as niiie.h us possible, but without 
wholly excluding the aid of legal agents. An appeal to the 
higlua- courts to be permitted, with the sanction of the tri¬ 
bunal, if the sum in disjiute is under .500/., and without 
such sanction being needed, if for a liigher sum. A mode¬ 
rate scale of fees, to meet the whole, or nearly the whole, of 
the ex]>eiises. The (>)mmittee expressed a behef that the aid 
of barristers and solicitors would seldom be needed j “in the 
greater number of cases tlie tribunal would be able to dispose 
of the coniplaiiil on the first .appearance of the parties, by 
unravcdling the cause of dispute, and suggesting a fair and 
reasonable adju.stment of their dift'erences, without even resort¬ 
ing to a formal decision ; an<l that in many cases the tribunal 
would be enabloAl to decide on the admitted facts while they 
were fresh in the memory of the disputants.” The Chambers 
of Commerce almost universally advocate some such tribunal 
JIB tlnit recommended by (he Committee. Arbitration by these 
chainhcrs themselves is seldom solicited by litigants, notwith¬ 
standing the willingness of some of them to undertake the duty. 
Mr. Sampson Lloyd, of Birmingham, President of the Associated 
Chambers of Commerce, told the Committee that “in the Bir¬ 
mingham Chamber of Commiu’ce they have a rule which has 
prevailed ever since tlie ('stablisliment of that chamber, fully 
fifteen years ago, lor the R(?ttlement of disputes by arbitration ; 
and to the best of my knowledge not a single cose in all tliat 
period has ever been voluntarily submitted to the chamber ; ” 
and a reasou assigned for this is “ a great indisposition to go 
before any tri)>unal whicli has not some authority.” Much to 
the same effect was the o.videnccof Mr. Rathbonc, after nineteen 
years’ experience of the Liveiq)ool Chamber of Commerce in 
reference to trail** di.^iputes :—“ I believe 1 am right in saying 
that there ha.s been no single case that has been brought before 
the Council for Arbitration.” Whatever may be the fonn of 
tribunal t‘veutually adopted, it is evident that the chambers do 
not ]»os.sess tlie legal status necessary to obtain the contidence of 
ilisputants. In .some instances, wliere usage has the force of 
law, di.spiites are quietly .settled without external aid; as among 
the cotton-brokers of Li\'erpool, who form a close body, and 
tacitly accept the decisiun.s of a committee on disputes arising 
in that particular and special trade. 

Subjects ill various way.s allied to the present are treated 
under Aubitkation Coubts, E. C. S. ; Commerce, Chambers 
OF, E. C. S.; and Conciliai'ion, Courts of, E. C. S. 

COMMISSIONAIRES, CORPS OF, is an institution in Lon¬ 
don for obtaining u.seful emjdoyment for soldiers who have left the 
army, and have no other definite means of living. The Crimean 
War and the Indian Mutiny each led to an increase in the army; 
and tlie reduction of the forcas when peace arrived threw man^ 
discharged soldiers upon the world, without provision for their 
support, or employment for which they were fitted. Under 
these circumstances, a retired officer in Her Majesty’s service, 
Captain Walter, formed a plan for employing such men as me-s- 
sengers, to be hired by tradesmen and private persons at a cer¬ 
tain fixed tariff of Avages. It would have been better, perhaps, 
to have adopted some English designation for the corp.s ; but 
the founder, having the commissionaires or messengers of Paris 
in his thoughts, gave the corps a name which it has ever since 
retained. He began in 1859 with seven soldiers, and the num¬ 
ber gradually rose to nearly five hundred in 1871. He determined 
to maintain military discipline as much as possible, and 
this lias been one cause of the success which has attended 
the scheme. He established a clothing and equipment fund, 
a sick fund, a superannuation fund, and a general fund for inci¬ 
dental expenses—to be mainly supported out of the earnings of 
the men; and a barrack where the men mi^ live and sleep in 
military fashion. Having brought the estabRshmont into useful 
working order, by six yearn of almost incessant attention, 
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6»i^ COMMISSIONAIEES, C6EPS OF. 

Captain Walter handed it over to a governing body in 1866 , 
himaelf retaining the post of Commanding Officer. The gover- 
nom include a large number of military officers; and there are 
a few slight ties of connexion between them and the War Office. 
From the goveinors are chosen an administrative board and an 
executive committee ; there are trustees, also, for an endowment 
fund, which is gradu^l^ accruing from private subscriptions. 

All tlie Commissionaires must nave served in the Army, Navy, 
Marines, or Police, and must be in the receipt of pensions 
for expired service. Every regiment and dcpdt in the Kingdom 
is placed in communication with the corps, to facilitate applica¬ 
tions by tbe men. The commissionaire signs certain engage¬ 
ments, and malces small deposits of caution and entrance money, 
on admission. Clearly denned rules are laid down in mgard to 
discipline, punisliment, and fines; and tlui military character of 
these rules is shown liy the following words :—“The Com¬ 
missionaires w'ill pay the same obedience and resi^cct to the 
officers and non-cominisHioned olficcrs of the C-orps as they 
rthe latter) would be entitled to l eceivein Her Majesty^s service. 
Commissionaires ivill, on all occasions, pay the usual compli¬ 
ments to military bodies, and never omit tbe (uistoinaiy salutes 
to officers of Her Majesty’s service dressed in uniform.” Each 
man^s contribution to tlic Sick and Burial Fund, Clothing and 
Equipment Fund, and Savings Bank Fund, is clearly specitied. 
All niiiat attend Divine wor^ip once on each Sunday, march¬ 
ing in parties, each headed by a non-(*omnii.S3ione<l officer ; 
ana arrangements are made to suit denominational ])refercnce.s. 
There is a general muster (jf the, wIkjIc body in St. James’s 
Park on the second Sunday in each month, for parade ami 
inspection before marching oil' to church. The men are grouped 
in two classes, according to good conduct and of service; 

and a good conduct badge* entitles a man to the best post or 
situation that cun be had. Arrangements are made, for every 
man to have the semces of a medical officer whenever luicdeil. 
All the unmarried men are bound to sleen at tlui barrack (near 
the Strand), paying a small we.ekly rental; or if permitted to 
sleep out, tney must pay a small sum to the Barrack Fund. 

So far as I’egards the public, a commissionaire may be engaged 
for temporary employment at 3 h. fid. lo 4s. ])er day in bis 
district, and one Blnlliug more if sent out of the district. For 
permanent employment they clmrgc 18s. to ii5s. per wee-k, 
varying with the rank in the <',orp8; and for aj)ecial goo(l 
conduct, or special education, a little more may be obtained. 
The public select the class according lo tbe tariff which they 
may oe willing to pay, and the adjutant at tlu* barracks 
selects the men i’nuu the class. If the liirer engages a man 
for a year nr lialf-year, or supidies him witli board or with 
dinners only, modification of chargt? takes jdace. Whether 
employed ns messengers, light porters, sboji alteiidaiits, door 
porters, or guides to jjiiblic placj's, the commissionaires are 
equally bound to make their eugagcmenls tbrougli the medium 
of the adjutant at the barracks, and to observe exact rules in re¬ 
gard to receipts and vouchers. In ivh.'it may be called “ piece 
work ” instead of “day w'ork,’’ llie commissionaires may be 
engaged to deliver printed circulav-s, visiting cards, and liews- 
]iapers; a tariff is cluirgtal according to distance from Charing 
Cross, according to the number to be dtdii ered, and according as 
tbe papers, &c., are directed to specified persons or delivered 
undirected from house to house. The whole Metropolis is 
divided into small blocks of about 500 liousi’s each, to facilitate 
this kind of serrice. Another kind of “ piece work ” is the carrj'- 
ing of single messagtjs or j)ai’cels, each transaction being complete 
in itself; the payment is usually 3d. per mile, with an addition 
of Id. per mile if the weight of the parcel carried exceeds 1 .stone. 
Above three miles the payment is usually by time?, at 6d. per hour. 
The commissionaire gives a signed ticket to the employer. The 
Corps collectively guarantee the .safety of the parcel or property 
conie^ up lo a limit of ,£10. Si)ecial men, sergeants and 
men of the first class, arc set apart as guides to strangers visiting 
London. Any ccmimissionaire finding lost property is bound to 
take it to the l)uirack or head quarters, wiiere endcavoiii’s are 
made to ascertain the right oiviier ; if these endeavours fail, the 
treasure trove, after a time, bcet)incs the property of the finder. 
So long as a comniiHsioimire is in llu! lowest or preliiniuarj' 
class, ms employer pays him through the medium of the head 
uarters; but when lie rises in rank tlie pay is handed over 
irect to him. When they ore engaged as money takers or check- 
takers at theatres, exhibitions, &c., special niles are laid down for 
their guidance. Some of the members of the corps earned high 
l)rai8e during the Prancoi-German War of 1870-71, as attend¬ 
ants in the employ of the “Society in Aid of the Sick and 


Wounded.” Although the greater part of the men reside in 
London, nearly one hundred are permanently employed in 
other p^s of the kingdom. 

An Endowment Fund is gradually accumulating for building 
pennanent baiTacks and head quarters. A band, consisting of 
mstnmiental players formerly in the army, may be hired for fes¬ 
tivities, concerts, &c.; and the receipts thus derived go into a 
separate fund. The Prussian government ha^’o fsince the war) 
notified an intention of forming a body at Berlin similar in 
oiganisation and duties to the commissionaires of London. 

COMMON-PLACE BOOK, a register of facts, observations, 
and extracts from books so amiiged as to be easy of reference, 
and usually fumi.shed with some kind of Index to facilitate such 
reference. Locke was one of the first, if not the first, to draw 
attention to ilu; value of books of this kind to the scholar, 
litterateur and man of science. He had u method of his own, 
of which a detailed account is to be found in his collected 
wjn-ka. This account was first published in French (in the 
* Bibliotlivque Univcrsclle ’), as tm; result of an entente cordiale 
existing between him and a M. Toignard; and it was then 
translated out of tlic Fnuich into llu* language of its author. 

The letter from Mr. Locke to M. Toignard on thi.s “ new and 
easy method of a coiiimon-placc book, to which an index of two 
)age8 is .sufficient,” is a perfect model of modesty and politeness, 
[le had “ esteemed it so mean a thing as not to deserve pub¬ 
lishing ill an age so full of useful inviaitioiis ” as that in which 
he wrote ; his regard to tbe public discouraged him “from pre¬ 
senting it with .such a trifle but it was from no selfish wish 
to reserve the sole use of it to him.self, tliat ho had declined to 
publish it. M. Toigiiard’s favouralde experience of several 
years, and his own apjiroval of the nitithod after five-and-twenty 
years practice of it, backetl by a little friendly pressure from the 
other aide of the channel, decided Locke to give it to the world, 
and he was even won over to the opinion that he owjht not any 
longer to delay its publication. 

Locke’s Common-jjlace Book was a bound book from the first, 
in which the first two pages that face each other were devoted 
to an ingeniously constructed index, consisting of twenty of the 
principal letters of the alphabet, each subdivided by the five 
vowels, and the rest of the book to pages arranged for entries by 
a vertical line ruled at the distance of an incli from theii' left- 
liainl margins. When an entry wa.s to be made in this book, 
two pages w'ere chosen facing each other, and on the first of 
these the extract or fact was entered, and the subject to which it 
relViired, in the. form of some characteristic Latin word, was 
written in larger characters in the vertical space ruled off for 
that purpose. The first letter of this word so entered in the 
inargdn and the lir.st vowel of the word detenuined the space of 
the index in which the page should be entered. Thus the page 
conlnining an extract marked by the word Epistola, would he 
found in tlie index under the space corresponding to the letter E 
and tbe first vowel i. If now, at some future time, some extract 
liad to be copied into the book, the contents of which would be 
fitly indicated by a woid having the same initial letter, and 
same first vow'el, such as A^rtscojnts, that extract would be written 
in the .same page, under the passage indicated by the word 
Epi.slula ; and the index would refer to both passages alike 
under the same page. How the extracts were carried forward 
from page to page, and by what a simple rule of three calcula¬ 
tion an extract from one edition of a work might be found in 
another, by a vulgar fraction written at the foot of each extract, 
it might be worth while to point out, if we were recommending 
Locke’s method for adoption. But as we are about to indicate 
the .serious ilefects that nelong to it, we will not waste time by 
further details. The first and foremost objection to it is that it 
is eminently artificial. The entries in the book have no better 
bond of union than the same initial letter, and same first vowel 


though there is no one, possessed of common sense and a mo¬ 
derate share of ingenuity who could fail, if he tried, to improve 
both the index and the body of the book, it w'ould still be found 
to have incurable delects, which will readily be understood when 
we come to indicate the obvious desiderata of a good system of 
Common-place Book. 

The same remark applies in a somewhat less degi%e to the 
plan known qs Todd's Index Berum. It consists of an index run¬ 
ning through all'the piges of a book, the number of pa^es given 
to each letter being proportioned to the frequency oil its occur¬ 
rence in names or subjects. These pages are then portioned out 
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among the initial rowels, so tliat the reference to authors or 
subjects (for which the book is chiefljr intended) mar be inserted 
in the page corresponding to the initial letter and first vowel 
occuniim in such name or subject. 

But though Locke failed in invenl^ a Common-place Book 
worthy of his otherwise great reputation, he was not justified in 
speaking of his device as a mean thing, as a trifling matter, and 
as one that did not deserve to be published. It was a practical 
scheme for saving scientific or literaiy labour, and, as such, did 
not deserve to be spoken of in terms of depreciation. All such 
schemes share with material instniments for abridging the labour 
of the human hand the merit of economy; and may claim to be 
treated with a respect proportioned to the character of the labour 
they abridge, and the value of the article of which they economise 
the production. Here the labour is that of the head, and the 

J )reciou8 product intellectual, not material ; and assuredly if 
Tohn Locke had so good an opinion of his own method as first 
to impart it to many friends both in France and England, and if 
it was so well thought of in both countries a.s to be ill’s! jmb- 
lished in French and then tiunslated back into English, a r(*allv 
good system of Common-place Book must be an object worth 
striving after. Nor is the demand for such a method a limited 
one ; lor there is no man, whatever his calling or profession, 
who does not find it necessary to commit to writing the know¬ 
ledge he has obtained by observation, conversation and reading. 
The statesman, the lawyer, the physician, the clergyman, and 
even the litterateur and miscellaneous writei*, must adopt some 
orderly plan or other for committing to writing, for ready refer¬ 
ence, materials for treating the subjects he deems impoi-tunt or 
interesting. Even the author of ‘lludibras,' as Samuel John¬ 
son tells us, used a common-place book, in which he recorded, 
not merely the witty sayings of oilier men, but the humorous 
ideas and droll images that were constantly presenting Ibcm- 
selves to his own mind. Let us see then what are the obvious 
desiderata in such a method. 

A common-place book, whatever the Ibriu it assumes, must 
needs be a store-house of literary products; and it would be 
wholly undeserving of a distinctive iiiuue or of honourable 
mention, if it were merely a luiabcjr room in which to put away 
out of sight, to be covered with dust and cobwebs, every valuable 
thing as it came to hand. Some sort of orderly arrangement is 
of the very essence of the thing. What has been once put away 
ought to be easy to find and easy to extricate from its surround¬ 
ings ; and this implies orderly arraugeiuent and classification of 
some sort. But this orderly arrangement and classification may 
be of two Idad.'s—artificial or natural. Perhaps every Bciciicc, but 
certainly botany, first adopts an artificial system, and then, as 
knowledge increases, a natural one. And so it has been with 
literature. Locke’s common-place hook was a curious specinieii 
of an artificial system, for the only bond of comiection beUveen 
his literary extracts was a common initial-letter and first vowel. 
For this we should strive to substitute a natural system, bearing 
to that of Locke some such relation as the, classification of 
Jussieu did to that of Limiams. Let us first enumerate the 
desiderata of a good method, and then see whether they liavi- 
been carried into effect. 

Let us assume the case of a literary or scientific workman, 
whose materials are words and sentences, lie meets with a pas¬ 
sage in an author, hears an anecdote at a dinner-table, sees some 
notable occurrence as he walks the street or takes a stroll into 
the country. He will make a record of it Ibr future use ; and 
he will put it somewhere where he can find it when he wants it. 
Locke would have chosen some Latin word wliich might here¬ 
after remind him of the entire extract; would have written it 
down on a page in company with other extracts to which the 
future clue is to bo found in a word with the same initial letter 
and same first vowel. But the natural method demands a very 
different method of procedure. The extract is valuable, as illus¬ 
trating some specific subject, some division or part of that subject, 
and some special proposition relating to that division or jjart. 
If the extract in question were written on a page carrying sub¬ 
ject, sub-division, and proposition on the face of it; if a brief 
abstract of it were written at the margin; if the title of the work 
from which it was copied with the p£^e were added at the end, 
and an index were c^ed into requisition, this extract would be 
ever after available for use. And if the pt^e upon which this 
wtract had been written were henceforth devoted to pa8sage.s 
illustrating the same subject, sah-division, and ultimate proposi¬ 
tion, this page would be to this storehouse of literary extracts 
what a well-arranged shelf of preparations is to a museum; 
what a drawer is to a cabinet of minerals, or a portfolio to a 


hortm siccus. If, now, the contents of this literary store-house, 
instead of being put away in a bound book, as we might suppose 
the specimens of a museum to be fastenea to the shelves, were 
to he held together in such a way that each sub-division, and 
evenr individual page, by the easy manipulation of a spring might 
be detached and borne away to the lecture room or the platform; 
and if the whole book might be thus easily bi*oken up, and its 
elements re-arranged at pleasure, or as growing experience 
might dictate, we should have a method with all the scientific 
claims of a natural system, and more than the convenience »nd 
facility of use of the most artificial arrangements. Such a method 
M we have just indicated, is embodied in the Common-place Book 


This method may be said to turn on the use of loose leaves, 
instead of the pages of a bound book. The loose leaves are all 
of a size, uniformly ruled with three horizontal lines at the top, 
and three vertical lines at the left-hand border. On the first of 
iha horizontal lines, and at the right hand comer of the leafi the 
siihiect is written; on the second line, a little to the right ol the 
centre, the sub-division of the subject; and on the third, the 
particular proposition, theory, hypothesis, &c., which the entries 
in the body of the leaf are intended to illustrate. The leaf bear¬ 
ing any such proposition, theory, hypothesis, &c., is hencefortli 
devoted to that, and to none other. Of the vertical lines, the one 
near the left-hand border bounds a space left blank for the spring 
of the portfolio; between this .and the second vertical Ime, a 
wider space is left for brief reference to the contents of tin* 
entries. The narrow vertical space between the second and 
third lines is for numerals, marking the number of the entries, 
The subjoined diagram illustrates and explains the loose leaf o»- 
page. 

SUBJECT. 

Subdivision op Subject. 

Proposition, Theonj, Hypothesis, dec. 


fihorl 
lU'fereiuc i. 


Each of these pages, then, and the back of each, to which 
(taking care to leave space for the spring), an unfinished entry 
may be carried over; and any succession of pages having the 
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same headings, and nuinbeml 1, 2, 3, &c., is understood to he 
sacred to a single piuposition. This is the most important feature 
of the plan ; and constitutes its chief recommendation. For we 
cannot thus devote a page, or series of pages, to a single, well- 
defined pr(mosition, without first thinking what the proposition 
shall he. In seeking out an appropriate heading, we are com¬ 
pressing into a small compass the meaning of all tlie entries to 
he found marslialled under it. Lei us suppose that we have taken 
up a book of travels, to which we may never wish to refer again, 
or which, if we did, we might not he able to procure ; and that 
we find a passage (perhaps a single one), that we wish to pre¬ 
serve. Suppose, further, that it relates to some subject in wdiich 
we take an interest, and to illustrate which, we wish to accumu¬ 
late materials. In the example annexed, the subject is, T/ic In- 
fiuence of the Mind on the. Body, and the work an obscure book of 
travels by an unknown .author. Now, the sub-division of the 
subject, which the quotation illustrates, happens to be the In¬ 
fluence of the Mind (or the Imagination, if we prefer the woj<1) 
on the Senses, and especially on tlie sense of Sight. 

INFLUENCE OF THE MIND ON THE BODY. 

Op the Imagination on the Senses. 

Seim of Sifjht, 


Ingenious mode! 1. 
of detecting a 
thief. 


The Kamtschudalcs liiive a firm belief 
in the supernatural power of tlic Sehamans. 
“ A Kosnk onee profited by this credulity 
to regain his stolon property, in a very 
ingenious manner. While on a journey 
with several Karatsc.hadah's, he had some 
of his tobacco stolon from him ; and after 
questioning each individual separately, lie 
was unable to discover who was the thief. 
He accordingly took some sticks, and 
making them of equal lengths, gave each 
of them one, with the assurance, that the 
stick of the thief would infallibly grow 
longer by the power of .Schamanry. 'J’his 
unpleasant intelligence had such an cttoe.t 
on the imagination of the thief, that In* 
actually conceited that his stick did in¬ 
crease lu length, and thought to relieve 
himself from this dilemma by breaking 
a piece off. The next morning every 
Kamtschadule carrying back his stick, tin* 
thief was discovereo,"—-^aryfsc/o’ie’jr Tra¬ 
vels, p. 08. 


I 
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It will be readily understood that it is not .always necessarj' to 
adopt a third heading. In the case of this very anecdote, it 
mignt sufiice to omit the third heailing altogether, and to enter 
upon the same page all that relates to the influence of the mind 
on the senses, specifying the particular sense affected in the 
narrow column of references. Let us suppose, for instance, that 
in the course of our reading, in conversation or otherwise, M'e 
happen to come acroas the (;ase of the English fanner, who in¬ 
geniously appealed to the sense of touch ; this would constitute 
u second entiy, marked II. Or, let us even suppose that we had 
OE^imally been content with the single heading—In;^«mcc of t3ie 
Mtnd on the Body —^perhaps because we did not at the time of 
meeting with the passage, take any special interest in the general 
subject, or care to submit it to anmysis. In this case the page 
would assume the form of the specimen annexed. 


INFLUENCE OF THE MIND ON THE BODY. 


I 


On tlie aensc of I. 
sight. 


On the fii'iiae ol’; 11. 
I touch. 


The Famtsohadales have a fiim belief 
in the supernatural power of the Schamons. 
“ A Kosak once profited by this credulity 
to regain his stolen property, in a very 
ingenious manner. Whuo on a journey 
with several Kamtschadales, ho had some 
of his tobacco stolen from him; and after 
questioning each individual separately, ho 
was unable to discover who was the thief. 
Ho accordingly took some sticks, and 
making them of equal lengths, gave each 
of thoiii one, with tho assurance, that the 
stick of the thief would infallibly grow 
longer by tho power of Schamanry. This 
unpleasant intelligence had such an efl'eet 
on the imagination of the thief, that ho 
actually conceited that his stick did in¬ 
crease in length, and thought to relieve 
himself from this dilemma by breaking 
a pieeo off. The next morning every 
Kamtschadale carrying back his stick, the 
thief was discoverea."— Sarytsehew’a Tra¬ 
vels, p. 68. 

An English farmer once adopted an in¬ 
genious method of detecting a depredator 
on his corn-bin. He collected his farm- 
labourers, and set them to work, stirring 
up a sieve-full of feathers, assuring them 
that the feathers would certainly stick to 
the head of the thief. The experiment 
had not lasted long before one of the la¬ 
bourers kept raising his hand to hia head, 
Ro as to cover it with feathers; and thus 
he betrayed himself. 


,On the 
lions. 


secre- 


III. 


The Indians practice an ingenious mode 
of detecting thieves. Tho suspected per¬ 
sons are all made to chew a small mea»uro 
of rice, and after a time to spit it out on a 
plantain leaf. I'he unmoistened rice from 
the mouth dried up hv fear, convicts tho 
tUh'f. 


We liavc next to describe tlie mode of dealing with the loose 
leaves ; and we will siqipose the reader to have possessed him¬ 
self of a Common-place Book, without having diosen any one 
subject to which to devote it. In this case, he places the first 
loo.sft leaf on yvhich he lias made any entry in one of twentj' 
folded papers or portfolios hearing an index-letter. Tliia done, 
he writes in the Table of Content.s opposite that letter the sub¬ 
ject as it appears at the right hand upper comer of the loose leaf; 
and if he happens to meet Avilli other extracts which naturally 
belong to the same subject, but to different sub-divisions of it, 
he places these also in the same portfolio. This, ho does, with 
other subjects in turn, till his book is full, and comes to wear 
some such aspect as is shown in the annexed illustration. 


TABLE OF CONTENTS. 


Statistics. . 

T.caming 

Science 

Population 

Mendicancy 

Tho Poor Law 

Manufacturing indusli y 

Vagrancy 

Prison discipline 


&c. 

&c. 

&c. 

&e. 


a 


0 

d 

e 

f 

9 

h 

% 




A 

T 

~c 

17 

T 

T 

g" 

IF 


A 


L 


M 


N 

&c. 












601 


COMMON-PLACE BOOK. 


602 


Let 118 now Buppose that, in course of time, the loose leaves 
have accuinulatea m some one portfolio, and that the subject to 
which they are devoted appears worthy of more social attention: 
they should be reraovecf, carefully arranged under their leading 
Bull-divisions, and transferred to a Common-place Book devoted 
to that subject, and to that only. Suppose tne subject in ques¬ 
tion to be Science, and that the sub-divisions relate to the lead¬ 
ing points which concern science in its largest aspect. In this 
case, the book, as it lies open on the table, will present the 
appearance shown in the illustration subjoined. 
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In this way, hy a sort of natural growth and spontaneous 
development, a man of learned leisure might find many subiects 
growing little by little under his hand, and taking their places 
at short intervals upon his shelves. 

Dr. Quy^s Common-place Book, on the principles just explained, 
has been published by Messrs. De La Rue as a Universal Bminm 
Book It forms a handsome volume of loose leaves contained in 
indexed portfolios, and held together by a spring, very easily 
loosened and re-applied. 

The advantages of this method of Common-place Book are four 
in number :—1. It is not possible to use it without thinking of 
the exact meaning of eveiy entry that is made. 2. The same 
proposition, fact, or truth, with its several illustrations, is always 
kept distinct from eveiy other. 3. The book maybe easily taken 
to pieces, and any part of it carried about for use. 4. The 
contents of the book are in every way os available for use by a 
stranger as W its compiler. The subjoined quotation from the 
‘ytatistical Journal,’ m which the first sketch of Dr. Guy’s plan 
appeared, presents a more general view of its advantages. 

Such are the principal features of a plan which I have myself 
adopted, after some experience of the aefects of Locke’s system 
Common-place Book, even in its most improved form, and 
which 1 venture to recommend with confidence as a means of 
econoiniisng time, of encouraging habits of order so essential to 
clearness and precision of thought, and of heaping up materials 
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always ready for use. I know indeed of no means by which 
reading is likely to be rendered so profitable as by the reflection 
which must be exerted on ever^ fact as it is thus arranged in its 
proper place, and in due relation to others ; and I know, from 
actual experience, the grwt superiority of a method which im¬ 
plies the constant exercise of reason and reflection over that 
which, consisting merely in transcribing the thoughts of others, 
is but too apt to convert the man of learning and science into a 
mere amanuensis. 

‘ Who reods 

Incessantly, ond to bis rending brings not 
A spirit and judgment equal or superior, 

Uneertaiu and unHcttlod still remains, 

Deep versed in books, and shallow in himself.* 

And these lines apply with equal force to him who writes iu- 
cessjuitly witliont (iig(!Sfing anef arranging that which he tran¬ 
scribes. 

“ The mental training implied in the employment of such a 
mcthof.l as that which I have described, the necessity of ascer¬ 
taining the precise meaning and scope of everjr passage com¬ 
mitted to paper, and of expressing it in the fewest possible 
words, form llie chief recommendation of the plan which I 
propose. Another advantage which it possesses over the ordi¬ 
nary forms of (Jommon-plabe Book, is the close coiTespondence 
of the method itself with the mental process by which sciences 
arc built up. First, a single fact is observed, then many others 
resembling it in some general features ; then, with accumulation 
of observations, confusion, and an effort at sulidivision ; then the 
formation of smaller groups; and, lastly, the re-union of the 
several groups with others formed by a similar process, and the 
construction of separate sciences. * * * I will only add, that 
the method is eqiially applicable to science, learning, and litera¬ 
ture. The scholar may collect passages in illustration of dis- 
j)uted points in philology ; the historian may bring together the 
.scattered materials of history ; the author in the lighter walks 
of literature may cull the flowers of fancy, or the gems of wit; 
and the divine luay licap u]) his treasures of sacred hjarniiig; 
ami each will find such materials as he possesses readily avail¬ 
able for the iiurposes to whiclj ho wishes to apply tlieni.’' 

COMMONS, HOUSE OF. In the year 1867, during the 
administration of Lord Derliy, and whilst Mr. D’Israeli was 
Oliaiicelluv of the Exchequer and li*ader of the House of Com¬ 
mons, the British Barliamciit passed an Act, the 30 & 31 Viet., 
c. 102, further to amend the laws relating to the representation 
of the people in England and Wales. 

The franchises conferred by this Act are declared (s. 56) to be 
in addition to, and not in substitution for, any existing fran¬ 
chises ; and all laws, customs, and enactments then in force, con¬ 
ferring any right to vote or otherwise relating to the representa¬ 
tion of the people in England and Wale.s are to remain in full 
force and application. 

The following franchises are conferred by this Act:— 

Borough Voters. Every man of full age and not subject to any 
legal incapacity, who, on the last day of July in any year, has for 
the whole of the preceding twelve months been an inhabitant 
occupier, as owner or tenant, of any dwelling-house within the 
borough,—provided he has been rated to all poor-rates in respect 
of the same premises, and paid, on or before the 20th of July, 
such of these Kites as were payable up to the preceding 5th of 
January. 

A joint occupier of premises is not entitled to this fran¬ 
chise, which differs in that respect from the 10/. fran¬ 
chise, which is acquired by joint occupation in case 
there be sufficient rental. 

Every man of full age, and not subject to any legal incapacity, 
who as a lodger has occupied in the same borough, separately 
and as sole tenant, for the twelve months preceding the last day 
of July, the same lodgings, pait of one and the same dwelling- 
house, of the clear yearly value, if let unfurnished, of 10/. or 
upwards, provided he has resided in such lodgings during the 
previous twelve months, and has claimed to be registered. 

The claim to be registered must bo renewed every year, by 
the lodger, who differs in this respect from all other 
voters. 

County Voters. Every man seised of a life estate in lands or 
tenements, of freehold or copyhold or other tenure, within the 
county or division of the county, of the clear yearly value 
of 61, 

Every man entitled as lessee or assignee to leasehold lands or 
tenements, within the county or division, for the unexpired 
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residue of a tenn originally created for a period of not less than 
sixty years, of the clear j-^eoily value of hi 

Both these classes of voters were created by the Reform 
Act of 1832, and the present Act merely reduces the 
value from 101. to 51. 

Every man of full age, and not subject to any legal incapacity, 
who, on the last day of July in any year, has during the preced¬ 
ing twelvemonths been the occupier, ns owner or tenant, of 
lands or tenements, within the county or division, of the rate¬ 
able value of 121. or upwards, provided he has been rated to all 
poor-rates, and paid, on or before 20th July, such of the .said 
rates os became payable up to the preceding 5th of January. 
This new Imnchise differs from that existing under th< 
Chondos clause of the Reform Act, in point of value 
and measure of value, viz., in so far as this Act reduces 
it to 121. from 501., as it is under the Reform Act, but 
requires that it shdl be rateable value, instead of rent, 
as it was under the Chandoa clause. 

After much conflict of opinion and debate in the House of 
Commons, it was carried under tlie inspiration of Government, 
that rateable value should take the place of rental, in the occu¬ 
pation franchise for counties, and that in boroughs wliat was 
^own as the “ compound householder,” that is, the tenant who 
paid one sum to his landlord in lieu of rent and all rate.s, should 
thenceforth cease to exist as such, subject, however, to one ex¬ 
ception : it was this, (a. 7^ that where the dwelling-house or 
tenement is wholly let out in ai)artment.s or lodgings, not separ¬ 
ately rated, the owner of such dwelling-house or tenement shall 
be rated in respect thereof to the poor-rate. 

The words, “ not separately rated,” in this exception have occa¬ 
sioned much difficulty ; and they have received a very narrow 
construction from the Court of Common Pleas. A house in 
Sunderland, which had been originally built for a single family, 
was, at the time of the Act passing, let out in separate apart¬ 
ments to different families, the owner himself not residing in the 
house. The landlord, before the Act, had paid the poor-rate for 
the whole of the house; but, to test the question, a rate was laid 
on each of the tenants, and one of them appealed against it. Two 
of the judges were of opinion that these tenants Jield tenements 
sufficiently separate to be liable to be rated but for this excep¬ 
tion, and the Court held that the words “separately rated” 
meant, so rated at the time of the Act p.assing, and did not mean 
“ liable to be rated," and conseciuently that the appellant wa‘< 
not liable in virtue of the exception tf) he rated. The effect 
of this decision was that, unless as a h)dger, any tenant of 
such a tenement could not have a borough vote ; and the fact 
that hitherto no attempt has been made to raise tin? claim as a 
lodger, evinces a pretty general impression that auch a claim is 
not sustainable. 

Apart from the political franchise and political feeling, but 
merely in a parochial and economic point of view, great and per¬ 
sistant remonstrance was made to the Oovemnient and to Parlia¬ 
ment, in consequence of the increased burden of poor-rate in 
most of the largo towns throughout England, which was cast 
upon the well-to-do mechanic and all above him, by reason of 
the impossibility of collecting the rate from the tenants of small 
tenements hitherto paid by tlie landlords of such houses. This 
and a change of administration led to the passing of the Poor- 
Rate Assessment and Collection Act of 1869, the 32 & 33 
Viet. c. 41. 

This statute, whilst repealing the Small Tenements Assess¬ 
ment Act (13 & 14 Viet. c. 99), become a dead letter by virtue of 
the Reform Act of 1867, and also all local Acts then existing 
for the same purpose, raises to life again the compound house¬ 
holder in a form compatible with the Reform Act of 1867, so jus 
to be entitled to the franchise under that statute. It enjicts 
fs. 3) that the owner of any hereditament of the ratealile. value of 
20^ in the Metropolis, of VU. in Liverpool, of lOZ. in Manchester 
or Birmingham, or of 8Z. if situated elsewhere, might compound 
for the poor-rate with the i)arochial authorities and pay the 
same instead of the tenant; that the tenant (s. 5) in such cas(>, if 
he paid the rate, might deduct the amount from his rent; and 
(s. 7) that such payment by the occupier, notwithstanding the 
subsequent deduction of it from rent, or such payment by the 
owner, notwithstanding it were at a compounded value, should 
be deemed a payment of the full rate by the occupier, whether it 
were the occupier or the owner that appeared in the rate-book, 
for the purpose of any qualification or franchise depending on 
the payment of poor-rate. This statute whilst effecting all that 
was intended in respect of the parochial authorities and burdens, 
has added much obscurity to that already existing os to the 


political rights and status of the occupiers of separate apartments 
or lodgings. 

“Three-cornered constituencies,” as they are commonly caUed, 

of this countrv, which was introduced into the Reform Zet 
of 1867, after the Bill had left the lower House, by Lord Cairns 
in the House of Lords. It had been advocated for years by 
some advanced theorists, and it seemed at this conjuncture to 
certain of the Conservative party to promise some mitigation or 
control of what was deemed by them the extravagantly demo¬ 
cratic tendency of the measure. By sec. 9, it is enacted that at 
a contested election for any county or borough represented bjr 
three raemberH, no person shall vote for more than two candi¬ 
dates ; and, by sec. 10, that at a contested election for the City 
of London, which rotnms lour members, no person shall vote for 
more than three candidates. 

The House of Commons, upon the return of the bill in this 
shape, submitted to these alterations rather than adopted them, 
for the sake of the advantages secured by the other parts of the 
measure. 

Disirihutioa of Seats. The Act took away (s. 17) one member 
from all boroughs returning two members, which by the census 
of 18(51 lia<l a less pojjulation than 10,000. This appears, by 
Schedule A. to have supplied the promoters of the bul with 38 
seats. Ten new boroughs received ten of these seats, and Chelsea 
two. An additional member was added to Manchester, Liver¬ 
pool, Birmingham, and Leeds, making three members to each, 
thereby adding a considerable impetus to the democratic desire 
for the repeal of the three-cornered section (s. 9). One member 
was given to the University of London, one to the Scotch Uni¬ 
versities of Glasgow and Aberdeen conjointly, and one to the 
Universities of Rdinbnrgb and St. Andrew’s ; and the provision 
for voting by means of voting-papers, to save the necessity of 
travelling great distances, already iiilroducecl with respect to thi^ 
English Univer.4tie.s by the 24 & 25 Viet. c. 63, was applied to 
the Scotch iiiiiveisities. An additional member was added to 
several of tht? Englisli counties ; and many of the boroughs 
were enlarged in area by the extension of boundaries. These 
boimdaries wen* ascertained and are set out by an Act of the 
following year, the 31 & 32 Viet. c. 40. England and Wales 
now return 494 members. 

ScoTLANJ). By an Act of the following year, namely, the 31 & 
32 Viet, e, 48, the franchises of Scotland were assimilated to 
those, introduced into England. The household and lodger 
suffrage is conferred for burghs with this exception, that no man 
shall be entitled to exercise the household suffrage in any om* 
year, who has at any time during the twelve calendar months 
next precjcding tin; last day of July been exempted from pay¬ 
ment of poor-rates, on the ground of inability to pay thein. 
The. occasion of this exception is, we believe, a custom very 
generally, if not universally, followed in Scotland, to exempt 
from poor-rates all dwelling-houses paying a yearly rent of 41. 
and under. 

The county suffrage is conferred on the ownership of lands or 
heritages of llu' yearly value of bl. or upwards, after the deduc¬ 
tion of feu-duty, ground annual, or other annual consideration 
payabh^ by the owner for or as a condition of his right, and also 
after the deduction of any annuity, life-rent provision, or such 
other annual burden. The occupation franchise for counties is 
conferred on the actual occupancy, as tenant for twelvemonths 
before the last day of July, of lands or heritages within the 
county of the annual value of 14/. or upwards. 

Glasgow (s. 7) is made into a three-cornered constituency. 

By the addition of noAv seats, Scotland now returns 60 mem¬ 
bers. 

luumvND. The fraiicliisc in this country was considerably 
modified during the adminisinition of Lord J ohn Russell in the 
jession of 1851, by iha 13 & 14 Viet. c. 69. 

County Fravchise. This franchise was by that Act conferred 
(s. 1) upon occupiers of lands rated for tlie poor-rate at a nett 
annual value of £12 or upwards ; and also on persons entitled 
to estates in fee, or tail, or for life, of the rated value of £6 or 
upwards. 

All other occupation franchises for counties are ttbolishe<l 
(8. 3). 

Borough Frcmchise. This franchise is conferred (s. 5) on 
iccupiora, as tenants or owners, of lands, tenements, or here¬ 
ditaments rated for the poor-rate at a nett annual value of £8 or 
upwards. 

By the 31 & 32 Viet. c. 49, s. 3, the occupation franchise for 
loroughs confen'ed by s. 5 of the Act just recited is modified by 
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the reduction of the nett annual value required from ^*8 
to M. 

Tlie lodger franchise, within the same limits as in England, is 
conferred upon Ireland hy s. 4 of the recent statute. 

Ireland now returns 105 menihcrs. 

Revenue Officers adwittjd to the Franchise. An important 
indication of public feeling in relation to the Crown is given in 
the admission of the officers of reveirje to tlic exercise of the 
parliamentary franchise. By the 22 Ueo. 3, c. 41, officers of 
Excise, Customs, Stamps, Assessed Taxes, Post-office, and any 
captain, master, or mate of any ship or vessel in the employment 
of the Post-office, were forbidden under penalties to exercise the 
parliamentary franchise in Great Britain. These provisions 
were extended to the officers of revenue in Ireland l>y the 4.1 
Geo. 3, c. 25, and were again repeatetl as to Groat Britain and 
Triiland by the Collection and Manugeinent of Customs and 
Excise Act, 7 & 8 Geo. 4, c. 53, s. 9. Tliese Acts are recited and 
i’e})ealed by the 31 & 32 Viet. c. 73. 

COMMUNISM, one of the phases of Socialism, is the system 
and doctrine of tilings in common as opjiosod to lluit of jirivate, 
property. It is that form of society in which individual pro¬ 
prietorship does not exist, the. haul and other instruments of 
production being the property of the eiitiri' commuiiily, and the 
processes of industry being carried on for the joint benefit of ull. 
Gouiniunism teaches absolute. e(|iiality not only in production, 
but in the apj»ortionment of results of labour. This is 
well expressed in the fonnulii, “ From each ueconling to liis 
abilities, to each according to his wants;” that is to say, the 
state, employs all its citizens as workm'.s, and st) directs its opera¬ 
tions as to be “self-contained’'—feeiling, clothing, bulging, 
educating, and amusing them, ainl in return for the vailing 
quantity and value of their conlributk)n.s to the social fund, 
suiqilyiug each according to his reijuiroinents, so that all may be 
equally well provided for. 

The objections usually made, to this theoretical organisation of 
society are, that the stimulus of iiersonal aggrandisement would 
be lost in it, that many individuals w’ould be occupied in a constant 
endeavour to shirk work, that prudential restraints being done 
away witli, population would (piickly exceed the means of sub- 
sistenee, and that the difficulty (jf fairly fixing the. (piaiitily and 
(juality of work to be reqiiiretl from each person would be insu¬ 
perable, and lead to certain and inevitable injustice. To tliia it 
IS replied, that these objections apjdy with even greater force 
to om’ present social system, that the siuitiment of devotion to 
the general good would be no bad substitute for the selfish 
motive, that the want of the master’s vigihuit eye could be 
supplied by an active public opinion, and that as all labour is 
honourable, and in some sort lioly, there would come into opera¬ 
tion a principle of industrial affinity wliich would leave no 
necessary duties unfulfilled. Moreover, in a society destitute of 
idlers the amount of toil f o be rejiuired from each jn'ison would 
be much Icvss than is now the case. That such communities, 
although not common, are possible, is (piite certain : they have 
existed in nearly every age. 

The Esseuos are an iii.stance of ancient i-eligious coiiimuni.sm; 
witness their motto, “ Mine is thine, and thine is mine.” Tnde-cd, 
all monastic institutions, whether Ghristiau or pagan, are. more 
or less comiiiuiiistic. The first Ghristiau Church a]>])caTs to 
have been established on a cominuiiislic liasis (Acts iv. and v.); 
how long this arrangement lasted does not appear. 

Historically considered, communism is probably more ancient 
tlisui private property, the social unit in primitive .societies 
being not the family or individual, but the village t>v township. 
[ViLivAOB Communities, E. C. S.J The term communism is 
usually restricted to the modern sentiment, which is scarcely 
older than the French revolution. [yociALisM, E. C. S.] 

Recent events in Paris have given a somewhat different 
meaning to the word communism. Some of the founders of the 
Paris Commune were doubtless Socialists, but the Commune 
itself was on assertion of the right of 8clt-governm(Mit, and a 
jiTotest against centr^ilisation and the preponderance of the niral 
vote in French politics. Its riglits and duties were thus defined 
in one of its publications “ The irilierent rights of the Com¬ 
mune are to vote the communal budget of receipts and expenses ; 
the improving and alteration of taxes ; the directioii of local 
services ; the organisation of the magistracy, internal police, and 
education ; the adininistiation of the pro^rty belonging to the 
Commune; the choice, by election or competition, wulh the 
responsibility and permanent right of control and revocation, df 
the communal ma^gistrates and officiaU of all classes ; the abso¬ 
lute guarantee of individual liberty, and liberty of conscience ; 


the permanent intervention of the citizens in communal affairs 
hy tne free manifestation of their ideas and the free defence of 
their interests; guarantees given for those manifestations hy 
the Commune, who alone are charged with securing the free 
and just exercise of the right of meeting and publicity ; and the 
organisation of m-ban defence, and of the national §uard, which 
must elect its chiefs, and alone watch over the maintenance of 
order in the city.’’ 

This theory reduced into practice would have changed France 
into a vast league of free cities, each having its destiny in its 
own hands, and shaping its institutions according to its special 
w’ants and wishes. It is possible that those who fought and 
died for “ a free Paris in a free France ” did so with an after¬ 
thought as to the feasibiUiy of social experhnenls in the small 
independent communca, which would be impossible in a great 
nation. Comte, it may be recollected, fixed the ultimate normal 
extent of really free states at from one to three million people. 

It is loo early yet to attempt to separate truth from falsehood 
in the history of i lie Commune of Paris, but it should be recol- 
Ji;cte<.l that, wliatcvcr its crimes and follies, it was at least 
sinned against a.s wcdl as sinning. Against the barbarous murder 
of the Archbishop of Paris and the rest of the hostages must be 
jdaced the wholesale executions of Communist prmners of war, 
the cold-blooded atrocities of the Marquis de Galifet, and the 
Ain(licliv<‘ action of tlie Versailles government after the flupprea- 
sioii of the insuiTectioii. 

COMMUTATOR, a term applied to a piece of apparatus used 
fur making, breaking, or reversing the eurreiit of a voltaic 
battery. A common form is a cylinder of ivory, furnished with 
brass studs or strips, and pressed upon by jiietal springs in con¬ 
nection with the batleiy wires. Wnen the springs press against 
the brass, the current is made; but by turning the cylinder 
(whence the name of the instrument, from nivto, to turn) so as to 
make the sjmngs 2 )res,s against the non-conducting ivory, the 
current is broken. Under Galvanometer, E. C. vol. iv. col. 
27.3, is given a number of terms applied to instruments used for 
nieaauriiig, directing, or reversing the voltaic current. 

COMPLEMENTARY COLOURS [Accidental Colourh, 
E. C. vol. i. col. 42]. 

COMPLINE. [Hours, Canonical, E. C. 8.1 
COMPLUVTUM. (Atrium, E. C. vol. i. col. 717.1 
COMPONEY; COUNTER-COMPONEY. [IlERALDRy,E.C., 
vol. iv. col. C67 ; Ciiecky, E. C. 8., col. 497.1 

COMPOSING. (Type Composino Machines, E. C. S.] 

COMPRESSION; COMPRESSIBILITY. Accepting the 
atomic constitution of matter, the constituent atoms must be 
retained at certain distances from each other by internal attrac¬ 
tive forces in the case of solids, and by external coercive forces 
in the case of liquids and gases. That such is tlie constitution 
of matter seems to be provial by the phenomena of compressi¬ 
bility, wliich varie.s in different bodies just as their other pro- 
p(!rtic.s vary, whereby the individuality of each is recognised. 
The relative compressibility of various bodies has been measured 
and tabulated, due regard being had to tenqierature, variations 
ill Avliich tend to (uilarge or contract the material just as iiie- 
cliaiiical force would do. Barlow found that a bar of malleable 
iron, of a square inch in section, is stretched length 

by a ton weiglit ; a similar elongation is produced by about 
9^ C. It has been calculated upon .1 aide’s data, that the force 
exerted by he.'it in expanding 1 lb. of iron about jJjjth of its bulk 
from (P to 100'’ C. Avould be sufficient to lift a weight of seven 
tons to the height of one foot; or, in oilier words, in order to 
drive asunder the atoms to a sufficient extent to cause a pound 
of iron to increase.',jth of its bulk, this enormous force is required. 

The comjiressibilily of liquids is noticed under Elasticity, 
E. C. vol. iii. col. 773. Regnault has recently determined the 
compressibility of water and of mercury with great care, He 
considers the results stated by previous observers to be a little 
too high. He estimates the diinmutiou in the volume of mer- 
cuiy for each atmosphere at 3*5 millionths of its bulk, and that 
of water at 47 millionths of its bulk. The compressibility of 
water is greater at low than at high temperatures ; but, accord¬ 
ing to Grassi, the compressibility of ether, alcohol, and chlorofoim 
increases mtli elevation of temperature. 

Boyle’s law, that the volumes of gases are inversely as their 

E ressures, fails in extreme cases, and is hence termed a limited 
iw. In the cases of common air, hydrogen, oxygen, and :;utTO- 
gen, and generally for gases which have not been liquefied or 
only liquefied under enonnous pressure, the law is very nearly 
correct; but for gases wliich may be liquefied more readily, the 
nearer they approach the point of liquelaotioa the greater is the 
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distance Letweeu the observed and the calculated volume, the 
contraction being more considerable than the law assumes it to 
be. Indeed, recent experiments tend to the conclusion that the 
gaseous and liquid forms of matter may l3e transformed into one 
another by a series of continuous and unbroken changes. [Mat¬ 
ter, Continuity op the Liquid and Gaseous States of, 
E. C. S.] 

In studying the effects of compression, u limit is enforced 
upon us by tne strength of the materials used in making the 
apparatus. We cannot command unlimited jiressures of atmo- 
R]»liereB, or make vessels strong enough to resist them. Under 
liigh pressures remarkable results arc attained. Thus Sir W. 
Thomson found that the freezing point of water (a liquid that 
e.Kimnds at the moment of congelation) is lowered by exjM.ising 
tlje water to pressure ; Mousson, in an apparatus in which ice 
was subjected to a pressure estimated at 13,()(X) atinosjiherea, 
found its bulk was reduced by thirteen hundredths of what it 
occupied at 0'^ C., and that under this jiressure ice frozen at O'" C. 
became liquid, and continued s(» at — iiO' C. His ajiparatus is 
described in the ‘ Ann. do Chiinie,’ .'ird series, Ivi. 250. Quite 
recently Boussingault, by means of a cylinder of cast steel closed 
with a screw, subjected water to strong pressures at low tempe¬ 
ratures. Thus, on 2()tli Dec., 1870, the cannon, by exposure to 
the air, was cooled to -f 4® C., and was lilled with distilled 'water 
at that temperature. At 9 n.m. the temperature was —13°, at 
noon -12°, and in the evening —9°; but the water was still 
fluid, as was proved by the sound of a steel ball falling back¬ 
wards and forwards on inverting the cannon. On the 27th, at 
8 a.m. the temperature was -24°. On the 30th the cannon 
was opened at —10°, and no sooner was the pressure removed 
than the water froze into clear, lransj)arent ice. 

On the other hand, Bunsen found the melting points of 
paraffin and spermaceti to be raised by increasing the jiressure. 
Spermaceti, which under the atmosiilieric pressure became solid 
at 47®-7 C., under a pressure of 150 atmospheres solidified at 
61° 0., but such bodies contract at the moment of solidification, 
yorby ha.s found that the solubility of .salts is increased by 
j)re88ure in cases where the volume of the water and of the salt 
after solution is le.s8 than the volume of the water and of the 
salt sepaiutely; but where the bulk of the solution is greater 
tlian tliat of the water and of the salt taken separately, the solu¬ 
bility is somewhat lessened by pressure. 

Tiiat bodies undergo some sort of molecular change by com¬ 
pression, is evident from the effects produced on glass whe.n 
examined by the iiolariscopc. In its ordinary well-annealed 
condition it exhibits no elfects of double refraction, but by being 
compressed coloured fringes are produci'd, showing that a doubly 
refracting structure has been given to it. Dilatation producer a 
similar effect. Many minerals, such as lliiur .spar, topaz, mica, 
&c., display what is called the electricity of copioression when 
jircssed ; but it is quite possible that this is only one of the 
many effects of friction. 

CONCHININE, CjoHaiNjO, un alkaloid 

discovered by lle-sse in various kiiids of (bnchona bark, but 
especially in Pitoya bark. It crystallizes in large four-sided 
lustrous prisms, which are soluble in alcohol, ether, and ln)t 
water, and melt at 198’. It forms numeron.s salts, which 
crystallize well, and somewhat resemble the cinclioniiie salt-s in 
their general characteristics. (Hesse, Ann. Chem. Fharm. cxlvi. 
367, and Zeits. Chem. 1889, 33.) 

CONCILIATION, COURTS OF, are tribunals for the 
]iroinpt and inexpensive settlement of trade dis])utes. .Such 
disputes may be oroadly distiiiguisliecl into two kinds—those 
which arise among merclianl.s, bankers, traders, insurers, sliij)- 
owners, agents, factors, brokers, &c., in commercial transactions ; 
and those between masters and w^orkmen, in reference to w-ages 
and hours of labour, &c. In Arbitration Courts, E. C. S. 
col. 140, an account is given of the attempts made in England 
to adopt arbitration or conciliation for disputes of the latter 
kind. Dunng the strikes in 1871, some attempts at friendly 
arhitratiou hy individiuds have been successful; some have 
been declined by one or botli of the parties concenied; while 
ill a few instances the workmen have refused to abide by the 
tlecision of the arbitrator. The Masters and Workmen Act, 
1867, has proved almost a dead letter. The formalities pre¬ 
scribed for the establishment of Courts of Conciliation are too 
complex; but the chief failure has arisen from the fact that 
worKmen attach little value to the statute, on account of the 
clause which declares that “No council under the act is to esta¬ 
blish a rate of wages, or price of labour or workmanship, at 
wliich the workmen ritall in future be paid.^^ Nearly all the 


strikes and lock-outs in England hear relation to rates of wages; 
and if the councils, courts, or tribunals are to have no deciding 
voice on this matter, their value is likely to he small. Concern¬ 
ing the other class of disputes, on commercial questions, and the 
suggestions for introducing a prompt and inexpensive mode of 
settling them, see Commerce, Tribunals of [E. C. S. col. 692]. 

The method of arbitration is better known, and more exten¬ 
sively adopted on the Continent than in England. Especially is 
this the case in France. At different times distinct courts have 
been established for this purpose, under the name of Gours de 
Uonciliation; but there are now two classes of tribunals, the 
TriJbiinavx de Commerce, and the GonseiU de Prud^hommes, tailing 
cognizance respectively of the two classes of disputes above 
adi'crted to. Each of these bodies acts as a court ol arbitration 
or conciliation in the first instance, and only pronounces judicial 
decisions when the attempts at amicable settleiucnt have failed. 
The functions and procedures of the Tribunaux do Commerce 
are described in the Article just cited ; those of the other class 
of tribunals will now be noticed. 

In past centuries ^ prud’homme,’ or experienced man, was a 
designation for an inspector, expert, judge, or arbitrator, accord¬ 
ing to the way in which his functions were exercised ; but the 
ealubli.slimcnt of Conseils de Prud’hommes dales from the 
year 1469, when one was established at Mar.seillc for the settle¬ 
ment of disputes among fishennen. A few tribunals of analogous 
character were established afterwards in other towns. In towns 
not so provi<led, there were magistrates, called ‘ juges-gardes,’ or 
‘ syndics des coniinuuautes,' who exercised a surveillance over 
trade, and afforded a means of settling differences by arbitra¬ 
tion or by .summary decision. The revolution threw all these 
arrangements into confu.sioii in 1791. Napoleon, when First 
Consul, issued a clecree in 1802, relating to the settlement of 
commercial disputes, and another in the following year relating 
to disputes between ma.stcrs and workmen. Lyons, as the head- 
quarter-s of the silk-trade, possessed before the revolution a tri- 
bunal, consisting of persons engaged in that branch of industry, 
for the .settlement of their trade disputes ; and the manufacturers 
memorialised Napoleon (when Enq^eror) for permission to revive 
thi.s tribunal, and to arrange their trade differences in their own 
way. The result was, a combination of the Lyons system with 
the .system decreed in 1802 and 1803, and the establishment of 
Conseils de Prud’hoiiiiues by imperial decree in 1806. Minor 
changes were made in the organisation of the conseils, and the 
mode of procedure, in 1809, 1810, 1815, 1848, and later years, 
but without affecting their gi iieial cluuacter. 

The Conseils dc Prud’Iioniiues ar(‘ appointed by government 
I decree, whenever to\nis bia-oine Hiifficiently important to need 
I tlicm. Lyons obtained the first in 1806 ; Rouen and Nlnies 
applied for and obluiiieil them in 1807 ; other towns followed 
by degree.s, until the number in France is now about eighty. 
The number of members in each conseil, varying from six 
t(* tweiity-foui’, is prescribed in the decree by which the 
conseil is established. The president and vice-president 
are. aiipoinled by the govemment; the other members com- 
]»rise equal numbers of masters and workmen; and there are 
a secretary and ‘liuissier,’ or executive ollicer, to assist. 
The jirefet, once a year, summonses the mastei’s to elect inem- 
hers as their representatives ; and the workmen in like manner. 
Masters, foremen, and workmen arii more clearly defined by 
law in France than in England ; and the decree points out 
ill what way the electors and the elec.ted mu.st be qualified. 

Tlie conseil exercises the double function of a court of coii- 
c ilialiou and a judicial tribunal. Two members, one master and 
[one workman, hold a ‘bureau particulier' eveiy day, for the 
.settlement of small disputes ; iii most instances a prompt arbi¬ 
tration or plan of conciliation is accepted. If, however, the 
litigants are not satislied, the. case goes to the ^ bureau general,’ 
whicli meets about once a week, ami consists of not less than six 
iiicmliers. The decision of this higher court is authoritative and 
final, unless the dispute involve.s a sum exceeding 200 franca, in 
whi<^ case there is a })ower of ajipeal. Almost all disputes that 
can arise between mu-sters, foreiiieii, workmen, and apprentices 
arc taken cognisance of by these conseils. The observance of 
customary regulations of trade ; the time and mode of discharg¬ 
ing a workman; the payment of wages at the proper time ; 
the insuring of good workmanship; the proper accounting for 
raw materim entrusted to the worJeman; the division of wages 
between two or inoie meni’or joint piece-work j the rate of wages 
for special or exceptional kinds of work; the indentures of ap¬ 
prenticeship-all come within their jurisdiction. The conseils 
also keep registers of the persons employed in each trade, and 
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manage various matters relating to the registration and protec¬ 
tion of designs. The conseils are enipoweiod to inflict line or 
imprisonment, as a means of enforcing the attendance of wit¬ 
nesses who may be summoned, and of giving effect to the deci¬ 
sions arrived at. No advocates or attorneys are employed ; the 
litigants conduct their own proceedings, and may cross-exaniiiie 
each other’s witnesses. As the members of the conseil serve 
gratuitously, the expenses are small, and are covered by fees 
trilling in amount. 

The experience of many years and many conseils has shown 
that fifteen out of every sixteen disjmlos are settled by the con¬ 
ciliation court or bureaii-particulier ; the remaining one only 
being sent un to the judicial court or btuoau-gencral. l^aris was 
one of the last cities to obtain a conscil do prud’ljoinnnis, on 
account of the numerous branches of nianiifaciure carried on 
there. At length, in 1841 to 1847, four were established, one 
for the metal trades, one for the textile trades, one for the 
chemical trades, and one for other trades. As a genemi rule each 
conseil has jurisdiction only in one town, and in one trade in 
that town ; it is in this way that the judges so quickly appra- 
ciate the bearings and merits of each particular aise. In towns 
where few persons are employed in one branch of industry, cou- 
seils de prud’horames have not been established. M. Boisselier, 
French consul at Liverpool, in evi<lence given before a com¬ 
mittee of the House of Commons in 1871, stated that these coun¬ 
cils give general satisfaction, and are superior to arrangements 
existing in England for a similar jmrpose. 

In Belgium, Conciliation Tribunals have existed since 1810, 
and are established in all the principal to^vn8 ; they generally 
resemble the French conseils do jtrud’hommes, but take a 
.somewhat wider range of subjects under their cognizance. 
When the first Napoleon was at the height ef his power, he 
establislied similar courts in many towns of CTerniany and 
Italy; these courts have survived the changes of the subse¬ 
quent ijeriod; some of them are called trihimals of industr}', 
hut the conciliation principle pervades the whole of them. 
In Denmark, such courts are much in favour ; in some, two 
arbitrators are elected by the chief traders in the town; in 
others, a bailiff or sheriff acts singly us arbitrator; while in 
Copenhagen a court is formed comprising a judge, a magis¬ 
trate, and an elected citizen. Denmark not being a coiiuljy 
of large manufactures, these courts exercise their functions of 
arbitration somewhat beyond the limit of disputes iiuTely 
l)etween masters and workmen. 

An ‘Annual (kmgress of Tradti Societies and Trade Councils ’ 
is now held in England (London, 1871, Nottingham, 1872) to 
take into consideration various questions bearing on the welfare 
of working men. Conciliation or arbitration in trade dispiittis 
is one of the subjects discussed ; but no mrvr plan has yet been 
agreed upon, to supply the ]>lace of tlie ‘ Mastcu-s and T^orkmen 
Act’of 1867. 

CONCRETE. [CEMJiN'j’, E. Cl S., col. 474.] 

CONDENSER. A condenser Ibrms part of all condensing 
steam engines. After the steam admitted to the cylinder has 
forced the piston forwards to near the end of its stroke, a passage 
is opened to a separate vessel, termed a condenser, in which the 
steam is immediately condensed by a jet of cold (injection) water. 
The result of this is that the piston can retrace its course with no 
pressure acting against it, except the small pressure (I to 3 lbs. 
per sq. in.) of uncondensed vapour and air in the condenser. The 
quantity of cold water admitted to condense the steam is usually 
about 27 times the weight of the steam to be condensed, and 
with this amount of injection the temperature of the condenser 
should not exceed about 100° F. The injection water and con¬ 
densed steam, together with the air admitted to the condenser 
dissolved in the injection watei;, are removed by the air jmmp 
[Air pump op Steam Engines, E. C. S. col. 721. The conUen-ser 
should have a capacity of ^ to ^ the volume of the cylinder. The 
volume of injection water in cubic feet, divided hy 1020, ivill 
give the ordinary area of injection valve in square feet. 

Of late a new mode of condensing the steam in steam engines, 
known as surface condensation, has been extensively adopted, 
especially on board ships. In engines employed in ocean steam 
navigation a serious waste of heat results from the process of 
blowing off. The sea water supplied to the boilers contains on 
the average l-32nd port of its weight of salt, which if not got 
rid of by blowing ofl:, would accumulate in tlio boilers of large 
ships at the rate of ^ tons per day. To keep the boilers clear 
of deposit, the saltness of the water in the boilers must not on the 
average exceed 2 to 3 tunes the saltness of sea water, to secure 
whi(^ } to I of all the water sent into the boiler by the feed 
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pumps must be again blown out when heated, involving a loss 
of about 14 per (rent, of the heat absorbed by the water in the 
boilers. Now this waste of heat is prevented by surface conden¬ 
sation. ’rile sutIuoo condenser is a capacious tubulai* veasel 
through which a large volume of cold sea water is constantly 
pumped. This sea water is not In-ought into direct contact with 
the steam (o be condensed, but circulates on one side of the 
metal tubes, while the steam to be condensed is admitted to 
contact with their other sides, ’riius, if the circulating water is 
outside the tubes, ihe steam jiasses Ihroiigh them, or vice verJk?. 
Against the cooled metal surfaces the steam condenses, and the 
condensed steam, which of course is free from salt, is jmmped 
out by the air pump, and can then l)e returned to the boilers. 
Hence, if the boi]er.s are filled with fresli water at starting, they 
may be worked any length of time with the same water, if the 
small loss from leakage is from time to time replaced by distilled 
water. In practice it has been found, however, that when tlie 
boilers are woi k(?d witli laiie ilistilled water, an excessive and 
alaniiing coiTosion takes place, the precise cause of which is not 
well understood. For a long time this liindered the introduction 
of surface condensation in sea-going vessels. It has now been 
found that if*, instead of working the, boilers with perfectly pure 
water, they are worked with water of about the same saltncss as 
sea water, a small proportion of sea witer being mixed with the 
condensed steam, W'ore returning it to the boilers, no morc\ 
corrorion takes place than in ordinary boilera worked with sea¬ 
water. A thin pellicle of a salt of lime forms over the surfaces 
of the boiler and ])rotects them. 

The saving of the waste of heat from i»lowing off is not the 
only reason for adopting surface condensation on shipboard. 
Higher pressiii'es of steam are being adopted to work the engines 
than were common a lew years ago. When, however, it has 
been attemiAed to work ordinary injection engines, at sea, with 
steam of a pressure of 70 or 80 lbs., it has generally been 
found that, in spite of all care in blowing off, an excessive 
incrustation was formed in the boilers which seriously impeded 
their action. It is now understood tliat the deposit of siuphato 
of lime, funning this incrustation, from sea water depends more 
directly on the ten)pi;rature of the W’ater than on its degree of 
saltness. At a temperature of 280'’F., or a little above, sulphate 
of lime is wholly insoluble. Between 212° and 280“ its solu¬ 
bility rapidly diminishes with the. rise of temperature. Hence, 
with steam of ai)out 41) ll's. pressure*, all the sulphate of lime in 
the water is deposited in the boiler, however low its density, 
and increasing the amount of blow ott’, t)y increasing the quantity 
of water passed through the boiler, oiiliy increases the incrusta¬ 
tion. Hence it is impossible to work engines with injection con- 
deiisei’s at. high pressures in sea-goingvessels, unless in some way 
this incrustation of sulphate of lime is prevented. M. Couste pro¬ 
posed lieating the sea water to a liigh temperature under pressun? 
in a separate vessel before sending it into the lioiler. This only 
remove.'} the seat of the incrustation from one vessel to another, 
and the heating apparatus would re^plir(^ frequent cleaning or it 
would be worn out. A better ])luri is to use u surface condenser, 
by the aid of which the fiame water is used over and over again, 
and no fresh .sulphate of lime introduced into the boiler. 

A surface coiiclenser was fitted in the ‘Postboy’ by Napier as 
early as 1821. It consisted of a iminber of copper tubes about 
I of an inch diameter and 12 feet long, fitted between two lube 
plates in a cas(* forming three climnbers. The tubes were brazed 
to the tube ])latc.s. Soon after Mr. Hull fitted many surface 
condeiisera with tubes of copper inch diameter riveted to one 
tube ])latc, and lilted with a gland and stuffing box in the other, 
HO as to permit the expansion and contraction of the tubes, a 
point of es.sentiul importance. Hall allowed a cooling surface in 
the condenser equal in area to the heating surface in the boilers 
of the engine b) wljicli the condenser was apidicd, or about 16 
square feet per nominal horse power. By circulating the water 
more rapidly over the surfaces a less propoilion of cooling surface 
is now found sufficient. The proportion varies between 2ft and 
6 square feet, per indicated horse power of the engine. Surface 
condensers are sometimes used in land engines, but their advan¬ 
tages on land arc not so considerable a.s at sea. 

The Injector Condenser .—Very great interest has recently been 
excited by an invention claimed by Mr. Moilnn and Mr. Barclay, 
which, if it prove as successful in practice as it has done in ex¬ 
periments, will introduce a fimdamentnl change in the constiuc- 
tion of many condensing engines. Mr. Morton and Mr. Barclay 
have succeeded in dispensing with the separate condenser and 
air-pump, by a beaiitiliil application of the principle of Qiffard’s 
injector, at the some time reducing the bulk of tne condensing 



CONDIMENTS. 


CONJUNCTIVA. 


612 


611 

Apiviratiis to small dimensioiiK. In Giffard’s Injector, used for 
feeding boilers, there are two concentric nozzles, one communi¬ 
cating with the steam in the boiler to he fed, the other with u 
tank of feed water. The steam rushing through the steam 
nozzle at high vehjcity, condenses on the jet of leed water and 
communicates its ma viva to the water, thus driving it forwards 
into the boiler. In the injector condenser the exhaust steam at 
the moment of condensation similarly comniunicates its vis inva 
to the jet of injection water and discharges it, ag-ainst the at¬ 
mospheric pressure, without the need (>f emjdnving an air jnimp. 
A paper on Morton’s Condenser was read hy l‘rofessor JtankiiK! 
at the Scottisli Institute, of Engineers. 

(CONDIMENTS, things tahcti with fund iu iiii|»rovf its 
llavour, or make it juorc easy of digcstitm. (’nnimon salt, 
vinegar, mustard, and pepiier are the coudinients in most common 
use. Lemou-juicc and (!ay(5iine-]iei)iK'r, spices and aroimitic. 
herbs, oil, butter, sugar, and honey, and the several kinds of 
sauces, also belong to tlu! class ol' coii<liiiients. The word is 
derived from the J^atin comUo, to season, ])rt‘serve, or emhalm. 

CONFECTlONAltV fK C. vol. iii. c(d. i:J2]. In England, 
until recent years, the retail trade in confectionary was ne.arly 
always comhiuod with that of the ]»a8try-cook ; 1>ut now tin; 
two trade's are separated, in tlu^ same way ns the eonfmeur 
and the patisner in France. Wholesale maimfactnrers in Eng¬ 
land now produce confectionary in large (piantities hy the eni- 
plo 3 rment of machinery ; .and us they can proc.ure sugar qnitt* as 
cheaply as the French inaiuifacturcrs, they can nroduce the ordi¬ 
nary kinds of confectionary at least as cheaply, although the 
French still take the lead in variety of ingredients and elegance 
of forms. Some of the tirms coniine their o])eration8 chielly to 
the monufactui'e of inanmihuhis and jams, some to medicated 
lozenges, some to “ dry goods ” (see<ls, &c., coated with sugar), 
some to “boiled goods” (acidulated drops, &c.), some to “gum 
goods” (jujubes, gum pastiles, Ac,), and some to “liqueur goods " 
(hollow confections oi crystallised siigai- containing ftavonriul 
liqueurs). In iScotland, the confectionary luaiiufacture has be¬ 
come considerable. At the head of tlie trad(; are Messrs. Keillcr, 
of Dundee, who occupy extensivi; ranges of buildings, funiished 
with steam engines and machines, and employ 300 workpeoph'. 
The best lozenges are still shaped hy hand-cutters, as noticed in 
the article above cited ; hut the commoner kinds arc cut hy 
machine, in the manner of tlie hexagonal seu-hiscuits. The 
manufacture of the sweet-meat called “rock” is remarkahlc. 
Sugar is boiled, and mixed with essences ; the mixtiuv. is worked 
up into pieces like- loaves ; two or threxs of Ihcisc loaves, of dilfcr- 
ent colours, are pressed t()geth(*r, and are rolled and drawn out 
into sticks two yards long ; and then it is found that the colours 
in the attenuated stick.s hear the .same. ])ro]iortion8 to each other 
os they did in the mass. A varied a])])licuiioii of the. same prin¬ 
ciple leads to the production f»f those, kinds of rock which contain 
names or mottoes running through them from end to end. Mar¬ 
malade is an important item in Scotch eonfectiouary. Mr. 
Bremnor, in his ‘Industries of Scotland,’ states that Messr.s. 
Keiller import 3(KK) chests of Seville oranges annually, contain¬ 
ing 2 cwt. each ; and make 1000 tons of niarinulade from these 
and other ingredients. The oranges are pech'd, the juice prifsseil 
out, the peel softened hy steam, and cut ijito strips or shreds hy 
revolving knife-blades ; the shreds, the juice, and refined sugar 
are boiled together, and made into marmalade. Mr. Bre.mm r 
estimates that 12,(X)0 tons of sugar ui'e used aiiniially by the 
Scotch manufacturers of confectionary; and that the maiuifuc- 
tured goods are worth not much less tliaii 1,()(K),()(K);. 

The manufacture of comlits or bon-bons is very huge in Paris 
during the closing months of the year, in anticipation of etremics, 
or New Year’s gifts. In a notice in the ‘ Moniteur ’ on this sub¬ 
ject, before the troubles of 1870—71, it was stated that one firm 
employed 180 hands in this branch of industry throiigliout the 
,yeai‘, increased to 3(H) in Noveinbrn- and December, and that the 
factories were supplied with boilers, furnaces, ovens, and other 
app^tue, as completely as a sugar refinerj'. Those of the con¬ 
fections which are flat at the bottom are iiio.stly made in moulds; 
hut a larger number arc made hy hand, the sugar-paste being 
rolled into shape by the dexterous use of a few simple tools, or 
hy processes described in the article above cited. lor bon-bons 
in imitation of fniits and other solid objects, models are carved 
in wood, moulds in Btorcli ui'e taken from the models, and the 
scented or coloured sugar or paste is cast in the moulds. The 
variety of substances employed with the sugar—such us almonds, 
chesnuts, pistachio nuts, filberts, and other nuts, together with 
the synips or essences of cherry, aniseed, noyau, mamschino, 
curoQou, pine-apple, apricot, strawbeny, vanilla, chocolate, coffee, 


orange, &c., is greater than that employed by English makers; 
.and so, likewise, are the forms into which they are wrought. 
Any royal or great personage, any opeiu celebrity, any dra¬ 
matic or theati'ical favourite, any political or literu^ notable, 
will ser\'e to simply a name for some new bon-bon. The Easter 
ggs (of which little is known in Protestant countries) constitute 
a large branch of Parisian manufacture. They are sweetmeatM, 
gay ill folour and in appeiulages ; there are nests of eggs, baskets 
f)f t'gg-'^, crailles of eggs, damsels carrying eggs to market, birds 
of brilliant plumage sitting on eggs, and large eggs filled with 
hon-hous. Tlie boxes whicli contain the sweets display even more 
inventive ingenuity than llie. sweets themselves. hNincy straw, 
.■dliii, peiirl.-4, .‘iml ffowLMS an* enqdoyed in the most costly kinds ; 
some littve the sweets concealed lieiieath bouquets of violets, 
fringed with ]a<*e, satin, and gold ; in some, satin hags contain¬ 
ing the sweets are iheinscdves enclosed in boxes of elegant form ; 
while eijoiioniical purchasers are furnished with plain hut neat 
boxes of hou-houH at low prices. In 18(){) it was estimated that 
the value of the confectionary made annually in Franco, irrespec¬ 
tive of the hox<!s for containing them, readied .30,()()(),()00 francs 
(1,200,000/.). By the police* regulations of France, no mineral 
colours arc allowed to be employed in confectionary. 

CONFESSIONS OF CIUME f Ei JOKNCn, E. C. vol. iii. col. 
9931. 

(-ONGELATTON, the act ctl' solidifying by abstraction of 
h(!.‘it. Tlu^ wor«l I'oiigdiitiis was formerly useci Avliero wii now use 
the word frozen, or iVosl -bit tcn. 

CONGELATION, a tenii .'V])i)lied to the pas.sage into the 
solid state of bodies that are coninionly seen as liquids, such as 
watiir, Avhich is said to freeze or congeal, whereas bodies, such as 
metals, which are solid al ordinary temperatures, and, being 
fu.sed, become solid hy reduction of temperature, are .said to 
solidify or to undergo solidiiicalion. Saline solutions which 
j»ass into the solid state, and ])rodace solids of definite form, 
are said to undergo crystallization. 

CONGIIEGATJONALISTS flNDmoNDENTK, E. (L vol iv. 
col. 8371. 

CONllYDllINE, (!,1J3,N0 (r',„f/„Nr4), an alkaloid which 
exists in small quantity along with coniine, in the. Ilowers and 
ripe seeds of the hemlock, ainl can he .separated from the coniine, 
hy fra<*.tional distillation. Jl crystallizes in lamina*, having a 
beautiful pearly iridescence. Conhydrine melts at 120’’, and 
boils at 22-r', is soluble in alccdml and ether, and fonns ciystalline 
salls with sulphuric acid and uitric acid. AVheu the base is 
heateil W'ith etliylic or iiu'thylic. iodide, it c.omhiiies with them, 
forming ethylconhydrine liydriodate, (C.^ U^) ONHl 

and melhylcnnhydrine hydriodatu 
cyJia (Clig) ONUI (('iJha Both 

tliese comiiounds crystallize! well, and are very soluble, in water,, 
alcohol, ami ether [CoNiiNT), E. (.1 S.j. (Wertheim, fPien. Ahad. 
Ber. xxii. 113, ami xlvii. 299.) 

CONK’AL KEFRACTKJN [Kkfraction, E. C. S.'J. 

CCNIFEKINE, Ca*ll3,0j.„3H,0 6710). This 

6ul),stance is a glucoside, found in the. inner hark of various 
.species of couiferous trees, and crystallizes iii white, silky needles, 
which melt at I8rj® It is insoluble in ether, difficultly soluble 
in alcohol and cold water, hut readily in hot Avater. (Kuhel, 
Ztits. Vhem. 1866, 339.) 

CON I INK, (Juninv, Cicvfine, (J^lljgN {U^f^lI^nN). (E. C. vol iii. 
c<d. 142.) Tliis alkaloid has ri cently been obtained synthetically 
from normal butyric aldehyde. On heating it to 100° with alco¬ 
holic ammonia, the amni07ua and aldehyde combine with elimina¬ 
tion of Avater, forming, along Avith otlu-r jtroducts, a substance 
(Jailed dihutyraiding, Avliich is isomeric, and, perhaps, identical 
Avith conhydrine. 

21+ NH, = C!.II.,NO + OH.. 

Bntyruf ATnraoniii. BibutyraWiiU'. Water, 

aldehyde. 

(2{H,(!^,0^) + NH, C,.H„N0, + 2H0,) 

On heating the plutiiiochloi-idt! of diliutyraldine Avitli potassic 
hydrate, coniine is produced. It is a yellowish oil, Avhieh 
closely i-esembles the natural coniine in its chemical I'eactions ; 
its physiological action also coincides Avith that of the base from 
Conium Macuhtum (Schifli Ann. Ohem. Phami, clvii. 352). 

CONJUNCTIVA, the thin transparent external membrane 
of tlie eye which covers both eye and eyelids, and is the scat of 
many forms and degrees of inflammation. Simple inflammation 
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of the meiubrane is culled conjunctivitis. The more common, 
but less exact, name for it is ophthalmia. 

CONSECUTIVE POINTS OR POLES. Under certain 
conditions, a bar of steel when magnetised, instead of liaving a 
north pole at one extremity and a south pole at the other, may 
have a number of poles distributed along the axis, thus:— 

N 8 n B n S. 

Such poles situate between the two principal poles am called 
consecutive, from the order in which they follow each other. 
French magneticianH name them mints consequensj and the 
Germans, Folgejrunicte. They are seldom treated of in works on 
magnetism, doubtless for the reason given by Becquci'el, ‘ Traitd 
do r^lcctricite,’ i. 73, that a needle containing consecutive 
points is worthless in observations on terrestrial magnetism. 

Consecutive poles are due to several causes—such as an over¬ 
exertion of the coercitive force, as when we attempt to saturate 
a bar of steel of too great a length. According to Coulomb, 
consecutive poles are always fonned in needl(?s of tempered steel 
whei'e the length exceeds thirty limes the diameter. Or, if tlie 
steel l)e of too hard a temper, or of unequal temper, these points 
arc likely to occur fj’om the unequal distribution of the. coerci¬ 
tive force. In some cases they Juay Im! inside to disappear hy a 
careful remagnetisatioii. Coulomb remarks that the neutral line 
is always brought some millimetres nearer the parts of the bar 
last touched. 

Consecutive poles may be discovered by moving the needle or 
bar-magnet in tlie direcliou <jf its length before one end of a 
small dijiping-needle, which will thus sliow as many attractions 
and repulsions as there are consec.utive. ])oh!S. Or by placing the 
needle or bar on a Hat surface, covering it witli a sheet of paper, 
and gently dusting line iron liliiigs over it; these, with the assist¬ 
ance of a few taps, will arrange themselves into beautiful mag¬ 
netic curves, showing the poles and neutral lines with the gre.atest 
ilistincjtness. 

CONSEILS 1)E PRUD’HOMMES [Concjuation, Coukth 
OF, E. C. S. col. G081, 

CONSERVATION OF ENERGY (Heat, E. C. voI. iv. col. 
(;40, and E. C. S.; also Energy, E. V. S.J. 

OONSERVATION OF FORCE [Piiysicae Force, Con¬ 
servation OF, E. C. vol. vi. col. 48b.) 

CONSERVATOIRE, CONSERVATORIO, CONSERVA- 
TOIITIJM, are the Fivncli, Italian, and Ceruiau forms of the name 
for a college or academy of music. 'I’hesc institutions originated 
in Italy, and were in the lirsi instance associated with charitable 
purposes, combined ivith a desire to train singers for the church. 
Their origin belongs to the middle ages ; but no date is cer¬ 
tainly known till 11)37, when Giovanni <li Ta])pia established 
the Conservatorio di Santa Maria di Loreto at Naples; and 
at Huhseiiucnt ilates two others wen', formed at Nujdes, under 
the names of Santo Oiiofrio and La Pie.tii dci Turiiii. At 
A'^cuice, four were established. 'I'liese all ])ious founda¬ 

tions, hosj)ices maintained at the e.x]>ense of wealthy persons, 
chielly for foundlings, oiphan.'^, and ]ioor eliildren. At the 
Santa Maria di Loreto the children were received between the 
.ages of eight and elei'^en ; and for seven or eight years were 
])oarded, clothed, lodged, educated, and trained in music. 
Tlie otlier establishments bore a general resemblance to tliis : 
the chief di.stinction being that the three colh'ges at N.iples were 
for boys, tlie four at Venice for girls. Then; were also a few 
jmid boarders. Each conservatorio Inul two chief mae.stri or pro¬ 
fessors of music, one for harmony and one I'or singing ; together 
ivith others lor instrumental teacliiiig. Ajilaii was also .adopUsd 
for the more .advaiiceil jmpils to help in teaching the le.ss 
advanced, and ior the latter to lake in hand the new beginners. 
Children who dis])hiyed no talent or liking for music were not 
kept long. Tlie boys were generally di'essed in blue, the girhs in 
white. The hoys, when conqietent, were engaged to sing in 
churches at Mass and Vespors ; uiul any money paid for their 
services ivent to the college. Dr. Burney, in 1780, gave an 
account of a visit to the Consiirvatorio of Santo Onofrio ut 
Naplea, whei'e the boy.s, amid the racket of a sort of humhle 
hoai'ding school, devoted the greater part of their time to musi¬ 
cal study, and became thoroughly well grounded in the art. 
Many of the chief composers of Italy, in the 16th, 17th, and 
18tli centuries, were connected with one or other conservatorio, 
tts pupils, professors, or both in turn. Leo, Durante, Guglielmi, 
Piceini, Sacchiiii, Anfossi, and Paisiello^ were among the names 
in this list. The principal conservatorio, that of Santa Maria 
di Loreto, usually had two hundred pupils at one time. 

A change come over those establi^meuti when Napoleon 
ac(j[uired ascendency in Italy. The three at Naples were meyged 


into one, in which boys and girls aUke were taught; the great 
singer Lablache received his musical education here. The foui' 
at Venice were also merged into one, called the Real Collegio di 
Musica. A conservatorio was established a* Milan in 1809, 
which has acquired much celebrity. 

In France, the desire to improve operatic and military 
music was tlie incentive to the establtehment of a con¬ 
servatoire. In 1784, the Baron de Breteuil founded at 
Paris a school of singing and declamation, the Ecole r 03 rale 
dc Chant et de Declamation, to train pupils for the Qrando 
Opera, the singers of which had been, till then, recruited 
from the cathedral choirs. This institution fell in the 
first year of the revolution. In 1792, the Mayor of Paris 
estabUshed a gratuitous school of military music, for supplying 
regimental bands to the numerous French armies raised about 
that time : the 61ite of the liand of the Garde Natioualc being 
appointed teachers. The school was extended in its scope in 
1793, and received the name of the Institute Nationale de la 
Musiqiic ; which name was changed in 1795 to Conservatoire de 
Miisiqne. At one time the subvention from tlie government 
was so laq^c that 6(K) pupils were in training simultaneously ; 
hut ill 1802 the scale of tlie establislinieiit was lessened. Gossec, 
MeliuJ, Cherubini, and Auher were, in succession, directors. 
All the pupils were, at first out-hoarders ; hut by a later arrange¬ 
ment a sMect number were received in a pensionnat or 
boarding-house connected with the collegi*. In 1812 a decree 
was issued ordering that eighteen pupils for the Th6S.tre 
Franeais should he tr.ained at the Conservatoire ; the place was 
closed in 1815, hut re.-o]»e,iie.d in 1816 on u reduced scale; 
Cherubini was director from 1822 to 1842, and Auber from the 
last-named year till 1870. There, are semrate classes for nearly 
all the diilferent kiiuls of instrument. The buildings comprise 
a large, music hall for tlie performance of concerts and parts of 
niiei'us, a smaller hall for renearsals and special practice, smaller 
clus.s rooms, and a musiciul library always open. The Conserva¬ 
toire publishes elementary works on music, written or edited by 
tiip professors ; and these “im^thoiles,” as they are called, are held 
in much I’ciiute througliout Europe. Meanwhile a separate 
gymnasium was maintained by the government for the instruc¬ 
tion of military handKiueu ; but in 1854 this was abolished, aud 
un arrangement made that lifty bundsmeii-pupils should be 
admitted to the I'.onKeryatoirc every year. At the same period, 
courses of lectures on literature aud history were introduced 
at the. conscrvatoiri'. In 1867 the estahUshnicnt was removed 
from the department of the niiiiisici' of slate, and placed under 
the. minister of Ijcaiix-arts. About, the same time the state 
puirchased M. (Jhipissun's line collection of musical instruments, 
to form the nucleus of a musical museum, which has since liecn 
iiiiicli uugmeiitetl. Once a year the pupils compete for the 
Grmid I’rix de Ronii?, a sort of scholarship, which provides for a 
two yeans’ residence at Rome, and two years’ travelling, to com¬ 
plete the musical education of thl^ successful candidate. Some 
of the. best Freucli (‘.ompo.ser.s, singers, and iustrunieiitalists have 
received their training at the conservatoire ; and the appUennts 
for admission are always far in exce.s.s of the accommodation. 
In tlie heginiiing of 1870, before the war, the professors and 
teachers comprised Auber, Ambroise, Thoma-s, Hector Berlioz, 
Carafn, Baillot, Fclicicii David, and otlier men of European fame. 
Smaller conservatuires liave been established at Nimes, Valen- 
cieiiiies, Lille, Toulouse, Marseille, ami Rouen, in ultiliation of 
the parent, establishment. 

In Belgium there is a (Joii.servatoirc de Musiquo at Brussels. 
Similar institutions e.iist (usually with the title of Con- 
Hcrvatorium) at Warsaw, I’rague, Vienna, Berlin, Leip/i|;% 
Cologne, Munich, Stult.gart, Heidelberg, and other conti- 
iieiital towns. The. Leipzig Coiisei vatoriiun was founded under 
the auspices of Mendelssohn, and that at Munich under Richard 
Wagner. 

The nearest approach to an institution of a similar kind 
in Englaml is the Royal Academy of Music, established in 1822, 
and incorjiorated by Royal Charter in 1830. It receives a grant 
of £500 a year from the government, “ to enable the directors to 
provide, suitable accommodation for the purposes of the 
academy”—jihraseology which seems to limit the gift to the pay¬ 
ment of house-rent. The academy receives small subscrip¬ 
tions from other quarters, but is mainly sup^rted by fees, 
varying from 21 to 33 guineas per annum for each pupil. ^ Pro¬ 
fessors are engaged, who give a musical training to the pupUs, in 
composition, singing, and instrumental playing. Many attempts 
have been made in recent years to induce the govenuneiit 
to give increased support to this academy, or to establish some- 
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larger after the model of the Pai’i« Conservatoire ; but 
without success. Tlie profesBorial chairs of music at OaiTord, 
Cambridge, Edinburgh, and Dublin Universities are connected 
with what may in some degree be called Academies of Music. 
The Andersonian Institution at Glasgow, the chair of music at 
Gresham College, the principal cathedral choirs, the PhiUiai’- 
monic and New Philhormomc Societies, the Sacred Harmonic 
Society, tlie National Choiul Society, Mr. Leslic’rt Choir, Mr. 
]^niby’« Choir, the Royal Albert Hall Choral Society, and 
the Sol-fa Singing School, make up in some meiisure fur the 
absence of a state-supported institution. 

CONSOLE, a small bracket used in classical architecture. It 
is much in the form of the letter S, set h()riz{jntally m, the ends 
being volutes united by a flowing curve. Fur tlie distinction 
between console and modillion, see Modillion, E. C. vol. v. 
coL 714, and the figure undei- Column, E. C. vol. iii. col. 52. 

CONTAGIOUS DISEASES AMONG CATTLE (Great 
Britain). After the severe cx])C7ience of the United Kingdom 
from cattle plague in the years 1865 and 1866, the law fur pre¬ 
venting the introduction or spreading of contagious or infectious 
diseases among cattle and other animals in Great Britain has 
been amended and consolidated by an Act of the ,‘12 & :13 Viet, 
c. 70. The preamble recites that it is expedient to confer on 
her Majesty .s most honourable Privy Council power to take 
such measures as may apjiear from time to time necesBary to 
prevent the introduction into Great Britain of coiiLugious or 
infectious diseases among cattle, sheep, and other animals, by 
prohibiting or regulating the importation of foreign animals; and 
that it is further expedient to provide against the spreading of 
such diseases in this country. 

To carry out the twofold object of the. Act the Privy Council 
is armed with the most extensive powers, and certain local 
authorities, to act as local executives under the Privy Council, 
are appointed imder the Act, also with powers suited to the ]mr- 
poses in view. 

Contagious or infectious disease within the statute includes 
cjvttlc plague or rinderpest, pleuropneumonia, foot and mouth 
disease, sheep-pox, sheep-scub, and ghimbd's, and any disease 
which the Privy Council from time to time by order declare to 
be contagious or infectious disease for tlie jmrposea of the Act. 

As to Foreign Animals —z.c., cattle, slie.ep, goats, and swiiic— 
the Privy Council are empowered to a]»point. ]»ortH of importa¬ 
tion, and define the limits thereof; to jirohiliit iin]K)rtat.ion of all 
or any kinds of foreign animals from any country, either gene¬ 
rally, or into any port, or other l.luui into cer tain parts of any 
j)ort or jiorts; tliey may impose conditions on iniiiortation, ami 
subject the auiinuls imported to insjieclioii or to (pumintiue; 
and any one contravening sucli ordeivs is subjected by the Act to 
penalties. The local authorities at such puits are enabled to 
take lands, and tt> erect vvimrves, lairs, slieds, maikets, houses, 
and places for the landing, recej)tio]i, sah*, ami slanglitcr of 
foreign animals. 

The following regulatiuiis as to foreign animals are embodied ^ 
in a schedule to the Act, with ])Ovver in the Privy ('oiuicilto i 
apply or alter the same as they shall see proper;— ! 

2. Those foreign animals are to be lumled only ut parts of 

ports defined by special orders of the Privy Council for 
the several ports, as jdaces where foreign animals may be 
landed. 

3. They are to be landed in sucli manner, within .such times, ■ 

and subject to such supervision mid control as the C^om- 
missioners of Customs Irom time to time direct. 

4. The owner, consignee, or other person landing them is, either 

before landing them or within twedve hoiu’s after landing 
them, at liis own expense, to mark them as follow.s :~ln 
case of cattle, by clipping the hair off the end of the tail, 
and in such further manner, if any, as the Privy Council 
from time to time ])vescribe; and in case of other animal.-;, 
in such manner as tlie Privy Council frcim time to time 
prescribe. 

5. They are not to be moved from the place of landing, or i 

lairs adjacent thereto, approved by the Privy Council, ^ 
except as follows' I 

(a) After the expiration of twelve hours from the time of 
landing, or such other period as the Privy Council, 
from tune to time prescribe. 

(5) On a certificate from the veterinoiy inspector apjiointed 1 
in this behalf by the Commissioners of Customs, certi- ; 
fying that they are firee from contagious or infectious 
diisease. 

6. They are not to be moved alive out of the part of the port 


of lauding, finm time to time defined in tliat behalf by 
the Privy Council. 

7. Notwithstanding anything in these regulations, where a 
ves^l comes into port, having on beam foreign animals, 
luaiincd or injured on the voyage, the owner, consimee, 
or other person in charge thereof, or the master of the 
vessel, shall, if directed by the veterinary inspector afore¬ 
said, or may, if he thinks fit, slaughter those animals, or 
any of them, immediately on theii* being landed; but the 
carcase, hide, skin, hair, wool, horn, hoof, or offal of any 
such animal, or any part thereof, is not to be moved from 
the place of landing, or some lair or slaughter-house 
adjacent thereto, approved by the Privy Council, without 
a certificate from the veterinary insjiector aforesaid, cer¬ 
tifying that it is not likely to introduce or spread con¬ 
tagious or infectious disease. 

For the purpose of preventing the spi-ead of contu|^ioUH or 
infectious disease in tnis country, the local authorities have 
power to appoint, among other offecers, an inspector, and this 
inspector, upon being informed, or having reason to suspect, that 
sucli disease exists within his district, is required with all speed 
to proceed to the })lace, and to enter any field, house, covv-Mied, 
or other place, in order to determine whether such disease exists 
there. He is immediately to declare the existence of disease 
when* he finds it, and, subject to revision by the local authority 
and the Privy Council, such place or area described by defined 
limits is to be isolated by all proper precautions. The following 
rules then become applicable to such infected places;— 

In ca^e of cattle ^ilague— 

(2.) No auimal is to be moved alive out of an infected place. 

(3.) Any hide, skin, hair, wool, horn, hoof, or offal of any 
I animal, or any part thereof, is not to be moved out of an 
infected place without a licence signed by an officer of the 
local authority appointed to issue licences on that behalf, 
certifying either that the thin*' moved has not formed 
part of ail animal affected with cattle plague, or of an 
animal tliat lias been in tlie same shed or stable, or in the 
same herd or iloi'k, or in contact with an animal so 
affected, or that the thing moved has been disinfected, 

(4.) The carcase of an animal, or a .single portion of raw meat 
weighing more than twenty pounds, is not to he moved 
out of an infected place without a licence Kigned by an 
officer of the local authority u])])oiiiteil on tluvt behalf, 
certifying that the carcase or meat moved is not the 
carcase or part of a carcase of an animal affected with 
call le plague. 

(5.) Aliy dung of animals, and any hay, straw, litter, or other 
thing commonly used for food of animals, or otherwise 
for or about animal.s, is not to be iiiovetl out of an infected 
j»lace without u licence signed l)y an officer of the local 
iiuthoi’ily ujipointed on that behalf, certifying that the 
thing moved has not been in contact with, or lieeii used 
for or about, any animal affected with catUe plague, or 
that it lin.-. heen disinfected. 

Jn ease of .shc.ejt~j)ox-^ 

(2.) No .sheep is to be moved alive out of an infected place. 

(3.) Any skin, vv'^ool, horn, or lioof of any sheep, or any part 
thereof, i.s not to be moved out of an infected place 
without a licence signed by an officer appointed by the 
lo<;al authority to issue licences on that belialf, certifying 
that the. thing moved did not belong to any sheep forming 
part of a ffock affected with slietqi-pox, or to any sheep 
that has l>cen on a farm or place in vvliich that disease 
existed. 

(4.) Sheds and places u.scd by slie(!p uffectetl with sheep-pox are 
forthwith, after being so u.sed,tobe cleansed and disin¬ 
fected. 

Similar diligence is required of the inspector in detecting the 
existence of pJeuropneunionia in his district, and in providing 
for the suppression of the disease. 

hi cMse of pleuroptieunionia — 

(2.) Cattle affected with pleuropneumonia are not to ho moved 
from such field, stable, cow-shed, or other premises, or 
from any land or building contiguous thereto lu the same 
occupation, except for immediate slaughter, and according 
to regulations to be from time to time made by the local 
authority for ensuring such slaughter. 

(3.) Other cattle are not to be moved from such field, stable, 
cow-shed, or other premises, or from any land or building 
contiguous thereto in the same occupation, except for 
immediate slaughter, without a licence signed by au 
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officer of the local .authority appointed to iiisiie licences 
in that behalf, certifying that the cattle moved are not 
aifecteil with pleuropneumonia, and have not been in the 
same shed or nerd, or in contact with cattle so affected. 

(4.) Sheds and places used by cattle affected with pleuropneu¬ 
monia are forthwith, after being fio used, to l)e cleansed 
and disinfected to the satisfaction of the local authority. 

After thirty days, during whicli there is no fresh instance of 
the disease in the same premises, tliese rules cease to be 
ti])])licable to the same. 

Infected carcases. Animals dead or slaughteretl in conseouence 
of glanders, cattle plague, or sheep-pox, are to be buried 
as soon us possible in their skin, covered with a sufficient 
quantity of quick lime or oilier disinfecluni, and with not 
less than six feet of earth, or otherwise to l>e destroyed as 
may be directed. 

.1 Hsinfecting premises. Provisitm is also made for disinfecting 
all places or premises, cattle trucks, steamboats, &c., that 
have been used by animals so diseased. 

C<mpensation. Provision is made for comiiensuting llu* owner 
of any animal slaughtered for cattle plague to an amount 
not exceeding half the l alue, or 20/., and for any animal 
slaughtered for having been in contact with an inlected 
, animal to an amount not exceeding threc-fom-tlis the 
value, or 30/., if the carcase in this latter case is given 
over to the local authority to be disposed of. 

Heavy jicnalties are recoverable from those who contravene 
the Act, or any onlcr of the proper aiitliorities within the Act. 

The Act does not applv to Ireland. 

CONTINUITY OF ' MATTER [Matter, Liqi ii> and 
Gaseous States of, E. V. S.]. 

CONTOISE, in Heraldry, a peculiar ornament for the helmet, 
consisting of a loose and liouaiig handkerchief or scarf—the 
token of a lady’s favour worn at a joust. A characteristic ex¬ 
ample may be seen on tlie tomb of Aymer de Valence in West¬ 
minster Abbey. The contoiac ga'i e way helbre the development 
of the crest In the latter part of the Mth century, prior to 
which instances occur of its being worn with the crest. (Ore.st, 
E, C. vol. iii. col. 313.1 

CONTRABAND OF WAR is a phrase used to designate those 
articles of commerce which arc useful for the ]uirposes of war, 
and which a belligerent on that account endeavonr.s to jirevent 
being imported into the enemy’s country. To this end the 
belligerent is entitled by the recognised principles of inter- 
natioiial law to seize and confiscate all such articles while, on 
their way to an enemy’s port. The fihi]i on board of which 
they are found sullers the loss of the freight, and i'sca]K*.s 
without further jamalty, jirovided she i.s not the property of 
the same owner, or has not resorted to practices of a fraudulent 
character in ord(?r to conceal tlui coiitrabaiid character of the 
cargo, or its true destination. Rut if the sliip is compro¬ 
mised by zealous ])ractices in fa\ our of her contraband cargo, 
or if she be the pioperty of the owner of the contraband artieie.s, 
then these, the shij), and her freight are all liable to be conliseated 
by the helligcrciit. 

In view of such penalties, the question as to what luv arlic.le.s 
contraband of war is of the greatest moment to the neutral 
merebant and the neutral shijjowner. That, howioer, is a 
question which, in presence of tlie changes taking place in the 
methods and means of making w.ar hy land and at sea, it is 
inqiossihle to answer satisfactorily, except by a kind of defini¬ 
tion, such as that with which this article opens. Jt has been i 
decided during former wars that contraband ol‘ war includes all j 
Warlike and naval stores, and conseiiueiitly einbiaces lieinji, 
J>itch and tar, timber, ami cordage, sailcloth, ro.sin, tallow, and 
suljdiur. But one must feel that, with the use, of ironclads 
ill maritime warfare principally, such articles as heni]), timber, 
conlage, and sailcloth retire from the })rominent position wffiich 
they occupied before in the estimation of the lielligerents, avliilst 
other articles not then thought of as vicious arc now i-aised to 
the same bad eminence by the change in the means and methods 
of warfare. 

Articles andpitis mUs, as they were called, that is, indifferent, 
and consequently applicable to" the ordinary purposes of com¬ 
merce and the necessities of man, as well as the uses of the 
belligerent in war, wci-e deemed to be contraband fonnerly, if 
thejr were destined to a port of warlike equipment. Here again 
the introduction of railways has entirely destroyed the criterion 
of judgment applied to such articles; and without some such 
limit, any inquiry as to what articles, if introduced into the 
enemy’s country, would directly sustain his efforts in wai*, must 


ueceis.sarily include a very large number of the oixlinary subjects 
of commerce among the articles that 01*6 to be deemed contraband 
of war. Such a result could not be tolemted by the world, and 
may therefore be deemed fanciful and impracticable. 

In such circumstances os these, the bddigerents at tlie com- 
mciicemciit of the recent war (1870) between France and Germany 
severally announced their intention to regard certain articles 
contraband of war. If this should become a recognised practice, 
the convenience of being informed of their intentions may be 
outweighed by the disadvantage of attempts made to extena the 
catalogue unnecessarily and extravagantly, possibly with a view* 
to injuring a neutral jiower finite as much as to crippling an 
opponent in the war. And yet the chuugrs passing and ex¬ 
pected, and hasleuctl on in our day, forbid the hope that any 
agreement among the nations as" to this subject would Ixi 
applicable in its ciitire.ty to the circumstances ol the time two 
years lienee. 

CONTRACTIONS IN MANUSCRIPTS (MANiscuira. 
E. C. S.]. 

CONVALLARETXN [K. C. S., Convallauin]. 
CONVALLARIN, Ca^H-jO^i This compound is 

a glucoside, found by Wulz m the Convalkirm majalis. It 
crystallizes in rectangular ]iriems, which arc' insoluble in ether, 
but easily soluble in alcohol ; by prolonged boiling witli 
dilute .-vcid-s it splits up into sugar and convallarelin, Cj^H^Oa 
a f5ub"«Uincc soluble in ether. (Wolz, N. Jahrh. 
Pliarm. x. 14.'3.) 

CONVECTION (from anivtiio , to carry iij)) is that property 
in liquids and gases by which, in a free state, they are in con¬ 
stant motion through changes in temperature. The process by 
which the globe is ventilated is a gram I example of convection. 
The air rises from the heated eciuatorial regions under the action 
of the sun, and forms currents, which proceed in northerly and 
southerly directi oub. Land and sea breezes are also examples of 
convection. Liquids are heated by this jirocess, which is quite 
distinct from the process of conduction, by which heat travels 
along metals and other good conductors. Heat mav bo applied 
to the surface of u column of water so as to boil it there), while a 
lump of ice a little beloAv is scarcely affected. But when the 
source of heat is apjjlied below, tlie particles that first feel the 
iiicreasful teiupen. lure exp.iml and iLse, wliile colder and heavier 
particles de.sceiid to be heated, ami in like manner to ascend 
also. In this way a cuneiiL is established, the heated molecules 
ascending in tlie, ci'iitre and the, colder ones descending at the 
sidi's of the vessel. Those, currents may bo seen by throwing 
into the water some powder whicli has nearly the same density 
as w’ater, or somt* colour-yielding b(jdy, such os a few fragments 
of cochineal. At length, as the ilame or other source of heat 
continues to .act upon tlie bottom of the vessel, this becomes so hot 
that the already heated liquid as it comes into contact with it 
begins to gonei-ate small bubbles ol‘ steam, which ascend a short 
distance, become condensed, and imparl tlicir heat to the liquid; 
other .steam bubbles, Iicing constantly formed, ascend gradually 
higher and higher until they burst at the surface, and the whole 
liquid is now at the. boiling point, or at that temperature at 
which its teiishm efiuals tin- whole jiressnre of both ail’ and 
va|jour oil its surface. 

The freezing oj‘ a pond or lake is also a case of convection. 
Suppose the surface bi' at TjO ’ F., and the temperature to iaU to 
3(V-'. The muleculfs ol' water at the surface part with, say, 2® of 
tnmpei’atiu'u, and fall to 48^, while the water below i.s still at 50°. 
The molecules thus chilled 2° contract and sink, and fresh 
molecules at 50 ’ come to tlie surface to be chilled and to sink in 
like manner. In this way the Avliole of the water of the lake is 
cooled down to 48'. But the same process of cooling still going 
on, the water of the lake sinks to 4(5 ’, to 44°, to 40°; but if the 
I’onve.ctivi* process still went on the whole of the water would go 
on sinking in temperature until it reached 32°, the freezing 
point, when the whole mass of W'ater would suddenly crystallize 
into solid ice, not only destroying the animal and vegetable life 
contained in it, but producing sucli a moss of ice, that the next 
summer’s sun would be insuflicieiit to melt it. But, by a 
wonderful excejition to the geneml law of c.\pansioii by heat 
and contraction by cold, water attains its ma.vimum density 
from cold a little" behnv 40° F. (viz. 30*45“ F.), and below thu 
the further application of cold produces a new molecular ar¬ 
rangement, wffiereby water expands, and continues to do so until 
it reaches 32°, when there is a further sudden expansion on 
changing the surface into ice, while below the water remains 
Uqmd. [OoMPREsaioN ; Compressibility, E. C. S.] 

Dr. Balfour Stewart remarks that convection depends on two 
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things. “ First of all, we must have the force of gravity—an up 
and (ioiwi—for it is in consequence of this force that a body 
specifically lighter ascends, and were there no gravity there 
would he no convection. In the next place, the body inust 
expand through heat, for if it hardly expands at all convection 
will he very feeble, and on this account the convection of 
inercuiy is much less than that of water.” 

Some grand examples of convection have been observed in the 
Bim, where, according to Mr. Lockyer, storms may he seen travel¬ 
ling at the rate of more than one hundred miles a second. 

Convection is ahso n term in electricity, and is explained in 
E. C. vol. ii. cols. 802 and 803. 

COOKING APPARATUS. [E.C. vol. iii. eul. 181,1 Captain 
Webber, R.E., in his report on this subject, i)repnret1 for tlse 
British Commissioners ol the Paris Exhibilioii of 18fi7, descrilies 
several forms of cooking a])]iaratus adapted to small (hveUijig.s. 
M. Boucher’s cottager’.s (;<Jokuig-stove, sup})orte<l on four 
iron feet, is u neat and cninpact contrivance for carrying 
on many culinary processes witlnn a re.markahly small s]>ace. 
M. MousHi‘roii’s 8to\'e, as used in tlu* ]\lullioiise Workmen’s 
Dwellings, is uiuiglil, about live led high by two b'et 
and a half wj<le, with an oven, boiler, o]»cnings in a 
hot plate for two saneepans, and a sheet-iron liood to jetain 
■warmtli, cnndiict away smoke, and facilitate venlihitirm. M. 
Bandoii’s, roomy in coiiqiarison with its dimensions, has an oven, 
but no boilej-. In cooking-stoves for tin* i>(>orer c.las.sps, French 
luannfactiirers are endeavouring to ]iroduce a stove that wall keep 
alight all day, and work at its full power for two hours of that 
time, with a consumption <d‘ not more than eight pounds of 
coal. These objects they to soims extent acconqdish by tin* 
addition of tire-brick on «!acb side of tlie grate, the .‘idjnstmoiit 
of the oven betw’een the lire and tlu? boiler, and the p.assing of 
flame under and over boiler and oven. English makers appear to 
be more successful in providijjgaboihu', a steamer uruler it, and Ji 
roasting-Bcreen that may b(! jdaced in front of the lire when the 
door is o])en. M. Akerlin’s Swedish sbtve, by the waiy in which 
heating and cooking are, combined, is W'ell a(la])U'd for cold cli¬ 
mates ; th(! constructive ])ortion around the I'ooking sjiace i.s 
faced with fire-clay Idocks, co\'(Tod with while glaise ; the 
interior is divid(?d on each side into two linos, ascending ami 
descending, through which the smoke must circulate ; and in 
summer the opening of a damper ullow's the smoke to enter the 
tlue directly without circulating in the stove. The stove know n 
in England as the American siove has an arrangement for heat¬ 
ing water, wdiicli utilises heat generally lost in all c.\cept < (*stly 
apparatus ; a small boiler is inserted in the lire-clay batde, from 
wdiicb are carried two pi})es to a small c.istein placed on one 
side; there may thus be boiling water in the boiler and hot 
water in the cistern at the same, time. 

Large cooking-ranges, slnit in on all side.s, are much em]th»ye«] 
ill public establisliinents in Framu*; not merely a great open 
range, as in the kitcliens of large Iiousc's in England, with boilers, 
ovens, and hot elosots on either .side; but cubic,al or qiuidningulur 
structures, accessible at tlie. to]), front, and both entls. Little or 
nothing of the lire is seen, hut the, heat and smoke are m.ade to 
circulate through passages around ovens, boilens, ifcc. In MM. 
Vaillunt’.s apparatus an luiusiudly huge amount of the cooking 
is done on tlie top jilab;, the openings in which .'idmit td' the 
insertion of about a do/s-ii })ans, sauce.j>ans, and other vessels ; 
the ttcce.ss is ca.sy, heat is economised, and fuel saved by such 
an aTraiigemeiit. 

Among English makers, JVlessip. Benhaiii have, brought to a 
.stage of much completenes.s their apparatus for cooking dinners 
fur several hundred persons at on(^ time. The coiisumjjtioii 
of fuel is small, com])ared with the work dune by it. The 
cuvular-fronted range invented by M r. Richards, and inqiroved 
by Mr. Barton, has several peculiarities. The circular front facili¬ 
tates a23proacli to the hot jdutes at the two .si(le.s, wdthout glaring 
exposure to heat; the triangular lire-bn.x effects an economy «»f 
fuel, none of the heat being 10.4 at the back ; tlie steam from 
the Ijoiler is used to heat a coil leading to a reserve eisLern on 
another floor of tlu; house ; and the hot water thu.s obtained 
maybe used for cooking, for warming a bath, or for maintaining 
a proper temperature in a hot closet. 

Fire-hearths or cooking-galleys for the navy are -especially 
made to economise two valuable elements on sbip-boand—fuel 
aud space. Messrs. Bowser’s and Messrs. Benliaiu^ are modem 
varieties, in which many improvements have been iiitrc»duccd. 
The last-named firm have fitted II.M. steam transport ‘ Croco¬ 
dile ’ with a cooking apparatus unusually effective for the sjiace 
which it occuj)ies. It comprises tw'O ovens, boilers holding 660 


gallons of water, and appliances for cooking for 1200 persons; 
the exi)enditure of coal being 650 pounds per day. 

For military cookery, Mr. Loftus Perkins’s military portable 
oven has been favourably reported on by the commissariat 
officers for baking army-bread while on the march. The oven, 
fire-box, flues, and owier tmpendages are mounted on a four- 
w'heel carriage, and are adapted for baking meat as well ns 
bread, (’aptain Warren’s cooking apparatus, adapted for soldiers, 
has many novelties of construction. As it stands on the groimd 
it is 43 inches high, 26 iiiclie.s wide, and 22 inches deep. Within 
this apace an*, inelucled two boilers, of eight gallons each; flues that 
heat the wati'r by pa.s.sing tlirougli it; feed-pipes at the hack of 
the boilers ; whistles to announce when the water is deficient; 
and an oven, wdth one boiler under it and one behind it. Six 
cookers, or tin cof>king-ve8scl.‘<, surmount the stove; steam is 
diiMiclIy admitted into three of them, while into the other three 
the steam only enl.er.s a jacket or hollow ring. Meat, soup; 
pudding, and j)otatoe.s are cooked in these ve.ssel8. The oven in 
the bo<ly of the .stove i,s large enough to bake 23 pounds of meat 
or 10 pounds of bread. The objects which Captain Warren has 
.sought to obtain by tlii.s arriinge.ment are—to cook j)rovi8ioiis (if 
desired) witlKait coming into immediate contact with steam, 
Avater, or fire ; to u.se the same set of ve.s.sel.s for baking and for 
boiling ; and to keep dre.s.se<l meat hot for some time without 
deterioration. Exjierimeiil.s madi; wMtli this stove at Aldershot 
and Porlsmoulli have led lln3 military authorities to cause a 
complete, set of iiisti uctioiis to be drawn up by Sergeant-Major 
Laverty, of the instructional kitchen at Aldershot, enabling 
soldiers to use it. Tlie economy of the arrangement is sucli 
that rations for 100 men can be cooked by the comflumption of 
24 ]»oiind.s of fuel. 

A cooking-range foi- married soldiers, snpjdied to the English 
(btvernineni at 40s. contract jirice, is suited to our domestic 
iiotion.s, by liaving an open fin*. With a small fire-box the 
oven is sufficiently heated for ordinary cooking luiiposes ; there 
i.s mom for a huge ])ot on the tire, and another on the plate 
of the oven. The arrangc'mi'nt of the brickwork aucl air- 
tas.sagcs around tin* grate, i.s such as to warm and venti- 
ate the room in wliicli it is jdaced, on a plan suggested by 
(Captain Douglas Chilton. WIh'h used as a cooking-stove for 
non-c.oinmissiom‘(l officers’ oi' married .soldiers’ rooms, it burns 
130 jMtnnds of Juel per week ; l.»ut it i.s made of larger dimen¬ 
sions when intended for warming and ventilating, and i.sr(!garded 
us the mo.st economical open lii'epiace hitherto devised. 

The United States Governmeiil have adojiicd Dimton’s cook¬ 
ing-waggon, for carrying a sujiply of tea, colfee, sugar, .‘Uid con- 
deiLsed milk, and for jirejiaring W'arm beverages as the waggon 
travels on. From 41) to 0() gallons of colfee or tea can be boued 
.at. one time. One of tbcsi*. xvaggons Avas used on thi* day when 
Cleiicral Lee .siirreiulered to Genera] Grant; it conveyed hot coffee, 
to the AAaiUiuled men of both arinie.s. 

In Johan Sorensen’s Norwegian (;ouking aiii>aratu.s there is 
neither find used nor Jireplace to use it in. Cooking is effected 
in it .siiiijdy by the. retention of heat prcviumly applied. Each 
ajjjiaratu.s is a AVooile.n box, nearly cubical in form, and closed at 
the top Avilli a binged cover. A reces.s is left insiilo for one or 
tA\a> tin « ()okiiig vessels, round or square ; and these vessels are 
comjileleiy Hiirmniided and jiac.ked in by eiiRhioiiH of cow-hay*, tt 
very sIoav condinttor of heat. Tin* food is cooked by simmermg 
or stew ing, not by baking or roasting. The meat or other food, 
jdaceil with cold Avater in tin; cooking vessel, i.s made to boil 
oAu*!- an ordinary tire ; Avlicn the boiling lias continued five or 
ten minutes, the ve.^sel, Avitli its eoiitents, and Avith its lid closed, 
is jilaced in the recess in the chest or insulator ; a cusliiou is 
jdac-cil iijjon it, and the covi'r of the chest, lined with a similar 
<'iishion, is .shut down. In thi.s position every part of the tin 
A'cssel is in close contact Avith a soft non-conductor of heat, a 
bedding or cusliion of cow'-liair. The recently-lioiled water in 
the ves-scl retains its heat so many hours that the meat or other 
food becomes thoroughly cooked. The apparatus is intended 
lor the use of .sohliers on the march, passengers on shipboai'd, 
yachting i)arti<‘.s, fishermen olf the coast, shooting and fishing 
^lurties, picnic and excursion parties, clerks, shopmen, and other 
jiersoiis absent from regular liomes at regular meal-times. One 
among many advantages in the apparatus is^ that the food may 
be kejit many hours in the chest after being cooked, without 
being over-cooked. 

COOLING, LAW OF [Heat, E. C. voL iv. col. 633; Radia¬ 
tion OF Heat, E. C. vol. vi. col. 897], 

CO-OPERATION is the name which lias been riven to a 
movement originating amongst the working classes and intended 
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to promote their Bociiil and intellectual advancement.^ It has 
Bpread over tlie civiliHed world, and is looked upon hy its more 
eiithuBiastic adlierents as destined to effect an entire revolution 
in commerce, and to regenerate society at large. 

The varieties of co-operation are many, hut they are all founded 
upon tile fundamental idea of associated as opjmsed to isti- 
iatcd efforts. Tlie nower which the joint-shicJc ])rinciple places 
in the hands of small capitalists, the co-ojieratiA^e system jilaces in 
iheliands of the Kmallest capitalist : it evencnahles the man with¬ 
out capital to accumulate it Avitliout great etfoi t. A co-operative 
society is, then, a confederutioii of Avorking men, Acho suhscrihe a 
common capital, which they invest in trade or mannfactnn's. It 
has often lu^cni remarked that Ihe ston s havt' |)if)spej-ed jnost in 
England,manufacturing co-ojieration in France, and loan-hanks in 
(Teiiuany. Distrihution, jinHUictioii, civdit—t]u*se tlma*.divisituis 
include societies for cajiitalization and saving, nuitiial loan socics 
ties, jmpular hanks, groceries, hiihdicries, societies for the juii- 
chase of raw material, for mannfactnriiigt liat material, and agen¬ 
cies for its sale Avhen completed, and various others. 

Most of the societies have complex I'liuctions. For instance, 
the stores in England ainl SAA^edmi haveiuiWH-roonis and libraries 
attached to them, ilms giving them an ('dncational value. 

A co-operative store society buys Avholesale the nei'.essuries of 
lif(!, in order to sell them at retail prices, hoth in the general 
puhlie .and its own memluns. It is an attempt to minimise the 
cost of distrihution, and to eiuihle the Avorkman to obtain honest 
weight and uiuululterated articles. Tt aims at hringing tlu* pro¬ 
ducer and the consumer face to face. The protits arising from 
this form of parliieiship are divided hetAveen the sharelioldei-s 
according to the amount of ca]>ital iuAuvstc'd, and the purchasers 
at the store according to the, ainonnt of money exjiended. So 
that a person not a shareholder may heconie one hy alloAving tlu* 
jirofits on that Avhich lie buys to accninnlate for that pnrjjose. 
Tile incidental advantages (d‘ the system are that it affords a 
good investment for small weekly savings of the o[)ertttive 
class, and, as the goods arc sold for ready money only, it en¬ 
forces a wholesome economy Avliich develojies into an ability to lav 
by for a rainy day, often non-existent in the same individual, 
when in debt to some small sliopkee]ier lor goods dLdicient nlikti 
in quantity and quality. 

As a general rule each meinher holds one or more shan-s of 1/. 
each, on which 3d. Aveekly must he jmid until they on* paid up. 
The inanagemeiit is vested in a committee elected hy the .share¬ 
holders. This committee lias tlu; general control of the. servants 
and operations of ihe, society, giving an account of its ste.Avard- 
ship at tlie end of each quarter. Tlie goods are bought wholesale 
for re,a(ly money, thus securing pure articles on advantageous 
terms. “ No credit ” is tlie general rule in retailing these, articles, 
Avlietlier to the public or the ineml lers; hut in sonn*, c,a.ses the latP-r 
are accominodate,d to the extent of half or ihree-(|nartei's the 
value of the shares. Stock is taken at tlie end of the quarter or 
half yeai-, and the committee’s proposals us to llie division of 
profit is submitted to a general meeting. Five per cent, is 
nsnally allotted to capital, in many cases 2k to educational juir- 
jioBcs, and the remainder is divided at so much ])er £ on the 
sale, of goods to each person, according to the amount jmre.hased; 
hut non-members receive a smaller bonus than iriemhers, as they 
incur no risks. Tliis percentage on purchases is an inqxjrtaut 
feature in the system, and Avas tlu; invention of ]\lr. Ohnrhis 
Howartb, one of the 28 AA^orking men who I'oiindeAl the Rochdale 
store, 

The credit associations seek hy union to obtain for their luem- 
hers the use of money which isolated they could not secure. 
How shall the labourer procure capital ? is the ipiestioii th(*y are 
intended to answer. The risk is greater in lending to a Avorkraaii 
than to a master, because the former has no material guarantee to 
offer; liis sole estate is his capacity to work, and it is a diffi¬ 
cult estate to mortgage. If sickness or any other ca.«ualty should 
disable him, there is then absolutely no guarantee of any nature 
for the repayment of the debt. But if a number of Avorkiueii in- 
diridually poor and destitute group themselves together, and tax 
themselves, in order to raise a common fund, and each pledges 
his personal responsibility, they thus acqAiire a collective 
credit, and are enabled to procure capital which they hoiTow as 
a society, and lend at a higher rate of interest to such as need 
it. In time they will not need to borrow outside the society at 
all, and, whilst placing capital at the disposal of such of their 
members as may have occasion for its use, will have a good 
nior^ of profit for distribution amongst the investors. 

Monufiicturing associations aim at solving the labour question 
by uniting in the same person capitalist and labourer. Tliis is 


CO-OPERATION. 625 


the iqAox of the co-operative pyramid, and is much more rarely 
met in successful operation than the simpler fonns of stores and 
people’a hunks. Not only is the capital necessary for the working 
of nianufucturiug coucorns much griaiter, hut the profits are fluc¬ 
tuating, and often depend on individual energy and foresight to 
a larger extent than in the foriiier cases. Nevertludess, there are 
not wanting iiistaiicea of Avorkiiig men joining together their 
iiioney in a coiiinion Imid, proilneing goods of excellent quality, 
and holding together for years Avith conimerci.al success. 

As to the origin of co-operution, Mr. Moricr aa^^II describes it as 
the “child of Socialism, ro.scnefl by the ec.onomists from thedan- 
gerou,s eii-stody of its parents, and hrouglit, up in strict accordance 
with tin* orthodox faith.” Tu (leriuaiiy, however, the iiioA'-ement 
has been Avatcln'd over and iirgifd forward by u jioliiicul eco- 
iioiiiiKt of niiqiiesti(»ned orthodoxy—tScliiiltze-lJelij/sch, Avho iii- 
<leed Ava.s tin* mo.st foriiiidahle of the opponents of the late M. 

I La.s.siille, the leader of the Stale-Socialists. 

At Hull in 171)5 iliere e.xisted a co-ojierativi* society, having for 
its objects the sale of necessaries of lifi* to its menitiers, and hy 
eoiiihiiiatioii to secniv the ilouhle advantage of cheap and niia- 
dulteraled food. A similar association Avas founded at Wool- 
Avich, and jirohahly in Aairioiis other place,s co-operative schemes 
of greater or hisser c(unpletcncs.s may liave been organised, but 
it was not until Ihe Socialist agitation of Robert Owen that they 
hecaiiie miinerons. In 1S32 there Avert; some 700 co-operative 
.sucietie.s in ttxistem'e, hut it iiiii.st he recollected that these asso¬ 
ciations tlilferetl widely from those of to-day. They Avere idl 
on a socialist basis, anti hail for their ultimate eml the purchase 
t)f land ft)!* living in ct)mmimity. 

The most sncces.srul e.vpcrinient of the English co-operators, 
and that A\diicli lias mainly led to the witlu ditfusion of the system, 
is that of tlie. Rochdale Ktpiitahle Pionee.r.s’ Society. It is some- 
AA'liat curioiLS that this largt* and tlourishiiig society shoultl owe its 
origin to two things geiiertilly credited Avith jirtiducing many evils. 
The princi])lt‘.s on A\dii(di it AA\a.s e-stahlisliiid Avere ueriAX'cl from 
the. Socialism of Owen, ami the imme.diate cause of their being 
translatiMl in jirtictice was a strike among the llaiinel weavers 
of Roc.lidale. The discontenttal Avorkmen met in a Temperance 
reading-room, ami held solemn debate, on the vital tpiestion, 
“What are the best means of improving the condition of the 
lie.ople?’’ Varioi:.i ]>rojt‘(;ts Avert; offered, hut tlie atlvocates of 
Socialism gained the day, and the eanie,st hainl of “ Communistic- 
teetolal-iiolitical ” tlannei weavem determined to form themselves 
into a society having tor its primary object the establishment of 
a sttire for the sale of the necessaries of life ; further declaiiug 
“That us .soon us ])rat‘.ti cable this .society shall proceed to ammge 
the poAve.rs of production, distrihutit>ii, education, and government, 
or, in other Avoids, to estuhlish a self-supporting home-colony.” 
It is also worth imtiiig, as indicative of the tendencies of thought 
among.st reflecting Avorking men, that it Avaa resolved “That "for 
the ])roim)tion of sobriety, a Temiierarice Ht)tel hti opened in 
one of the stic.iety’s houses as soon as convenient.” When this 
determination was arrivetl at, Hit; “lionse.s” Avere in the dim 
future, and visible tmly to the eye of faith. In order to obtain 
capital for the comme.nceinent ot' the store, Avliich they Avisely re¬ 
solved .shoultl he the. ftmnilatioii of their castle-building, a Avee.kly 
.subscription of 2tl. a member Avas agreetl to. Thi.s Avas after- 
Avartls raised to 3tl. a AA'eek ; aiul Avlieii, hy the sIoav process of 
ncc.iimnlation, 28/. Ava.s in liainl, ]n'enii.ses Avere obtained at an 
annual rental of 10/. Rent ami the cost of fixtures of course 
ah-sorhetl a good deal of their small ca])ital, and Avheu “th’ OAvd 
Aveyvur.s’ shop” aa^hs at length i)]iened in D(?cemher, 1844, a 
tratlesman, Avlio.se angi'r AA'a.s suj)}tressed by his feeling ol contempt 
for such puny antagonists, affirmed that he could carry away the 
entire slock in a wlieel ItarruAv. At first the store was only open 
lAvo evenings in tlie Aveek, hut good management and a thorough 
confidence in the co-operative iirinciple amongst the leaders led 
tt> entire success, ami the business ol the store steadily increased, 
m also its members and capital. In 1849 they found it necessary 
to take the entire building. The next year a corn-mill society 
was oigaiiised, and although nominally a distinct association, 
has always been so closely allied to the store, as to he practically 
the same concern. Owing to their imixperience in this iieAv bu- 
.siness, and an unfortunate choice of servants, the mill lost 450/. 
before the end of 1851. It brought on a crisis in the history of 
Rochdale co-operation, and the total failure of “th’ owdweyvura’ 
shop” was freely prophesied. Tlie sncccediiig history of the 
Pioneers is one of success. In 1847 they opened a drapery de¬ 
partment, in 1850 turned butchers, in 1852 became shoemakew, 
doggers, and tailors ; and in 1855 opened a wholesale department 
to supply members who desired to purchase in large quantities^ 
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and ako to affonl the huialler stores scattered through the north 
of England au opportunity of securing better quality of goods and 
ut fairer prices than they were likely to obtain witli their limited 
capital in the open market. 

In 1865 a manufacturing society was organised, one half of 
the capital being suhseribed by the Pioneers’ .Society. 

In the last quarter of the year 1870, the Rochdale Pioneers 
numbered 5,560, sold 60,441/. of goods, had a shan* (•ai)ital of 
81,232/., divided 5,300/. as profit, and appropriated 153/. to 
educational purposi’s. This last item brings into view one of 
the most jdeasing features of the Roclidale exjieriment. Fioin 
the first the Pioneers had higher objects than obtaining beef or 
clogs at a clieaper rate by tbe suppivs.sion of the middleman, and 
accordingly from the first they liavc steatlily devoted a. jiortion of 
the profits to the formation oi' ni'wsrooins (they luivc eleven) and 
of a library to which the members may resort for intellectual 
food. This fealure has been very generally folloAved. The 
character of these collections may be estimated from the following 
tables, which give tlu* elassilication of the volumes in the co¬ 
operative libraries .at lioclidale and Oldbam :— 


Theology, Meiitul and JVIornl Phihwnpliy 
Arte, Science, &c. . . 

History .nnd Biograpliy . . . 

Natural History^ &c, ' . 

Social and Political Philosopliv . . 
Poetry nud the Drama 

Fiction. 

Voya{re« and Travels .... 
Miscollaneoua Literature . . . 

ClauicAl Literature' .... 


boclidalr. Oldham. 


•irfi 

128 

3S1 

106 


.371 

270 

21 

;»-j2 

163 


163 

1,239 

361 

617 

67 

1,73.5 

410 

88 

91 

6,902 

1,861 


1869-70 were not prosperous years Ibr the Pioneer.^, but 
taking the figures a.s they .'stand, they form a striking examijle 
of the “power of the penny,” and of the ability of tlie working- 
elasse.s to raise themselve.s from tbe degradation in which 
too many of them are content to remain. Tbe Rochdale Co¬ 
operative Manufacturing Society is now simply a joint-stock 
company, whose shares are chietly held by working-class capi¬ 
talists ; in the Rochdale Industrial Oartl Mauufacturiug So¬ 
ciety, there has not been such a deviation from principle as in 
the one just named, on the contrary it is purely co-operative 
and loyally shares profits amongst shareholders' and workers, 
whether shareholders or not. The Pioiieeiv have a sick and 
biuial society, and have also invested largely in cottages for th' 
benefit of its members, In this they have ln-en imitated by 
the Oldham Society, which finding itself iio.H9es.secl of more 
capital tlian was iieces.sary for the operations of the store, and 
having already 16,000/. inve.sted in other co-operative concerns, 
determined to commence a cottage building department, ami 
10,000/. were invested in the erection of houses for such ineiiibers 
us were anxious to become their own landlord.s. 

The Rochdale co-oporators Imi’e siiifored from a plethora of 
capital, they have had more money at their ili.spo,sal than they 
could advantageously invest, Tlie question of u better federal 
oi^Tanisation of the societies, and the neces.sity for a co-operative 
bank with other questions affecting the progres-s of the move¬ 
ment, have been discussed at congresses held in London ami 
Manchester. Such an institutinn on a sound basi.s would tend 
greatly to the consolidation and advancement of co-opemt.ion. 

At the end of 1869 them were 1308 registered industrial and 
co-operative societies; 406 of these were di'csolved in the next 
year, and 163 neglected to send in returns. The conditiim of 
the remaining 749 at the end of 1870 is thus slated :—Number 
of members, 249,113; share capital, 2,034,261/.; loan capital, 
197,128/.; cash paid for goods, 7,457,741/.; cash received for 
goods, 8,202,466/.; total anioiiiit owing for good.s or ex])en.ses, 
103,667/.; average stock-in-trade during tlie year, 912,127/.; 
total expenses, 335,327/.; interest on share, loan, and other 

S ‘‘ 1, 02,333/.; allowance for depreciation, 42,817/.; entire 
ties, 2,403,902/.; reserve fund, 53,019/.; entire assets, 
2,649,426/.; value of buildings, fixtures, and land, 962,276/. ; 
capital invested with industriid societies, 126,737/.; capital 
invested with companies incorporated under the Conqmnies’ 
Act, 204,690/.; net profit, 556,435/.; dividend to iiicnihei’s, 
467,104/.; to non-members, 16,523/.; allowed for eduealioiial 
imrjmses, 3,776/. 

In Scotland, as we learn from Mr. Borrowman’s Handbook, 
94 societies (chiefly for the sale of groceries, &c., but including 
several manufacturing associations) contained 27,707 members, 
sold 952,094/. worth of goods on which they realised 68,049/. 


pmfit. Their working capital was 140,874/. But it has been 
estimated after careful inquiry, that Scotland contains altogether 
47,611 shareholders in co-operative societies, having a working 
capital of 171,624/., selling 1,466,394/., and dividing 94,689/. as 

A curious fact is that co-operation flourishes chiefly in the 
11 ( 11-1 hern jart of the kingdom and is but a sickly plant in tlu* 
.'iouthem coimtie.*?. Thus, in 1868, the seven home counties, in¬ 
cluding the immense population of London, had only 64 co- 
ojK'i-ative societies, with 13,601 member.^, 33,074/. capital, and 
sales umoiiiiting to 317,096/., wliilst Lancashire and Yorkshire 
could lioast of 24J) societies, with 112,829 members, having 
1,222,328/. capital, and trading to the extent of 4,258,329/. 

Co-operative, societies are frcidy recognised by the Englisli 
law. 'riie.y arii recpiircd to be icgistcred under the Friendly 
Societies Act, 13 and 14 Viet., c. 115, and so acquire a legal 
existence, which enables them to enforce their rules, secures tliem 
agaiii.st fraudulent winding-up, and jirovides for arbitration in 
cases of dispute. By 30 and 31 Viet,, c. 117, these societies are 
exemjited from payment of income tax. They are also permitted 
t(» be sliareholders in similar associations. 

The co-operative stores, whicli are so numerouB and healthy 
in England, do not flourish abroad in the same degree. The 
caiLses of tliis difference are not clear. Of all the forms of co- 
ojieralion, the store is tlie ('asiest to organise, and the most 
certain of success. It starts with a business ready made. The 
struggles of the i-etail (lealei- to establish a connection is with 
it unknown, as tlie society is its own customer. The power 
of buying wholesale is one of the greatest benefits these store.s 
cim give the working man ; they insure both better quality and 
lower jirice. The railway company of Orleans, in the stores 
Avliicli it I'stablished, sold to its servants at cost price, neither 
gaining nor losing. The percentage of saving upon the retail 
prices was 45 upon wood, 64 on charcoal, 43 upon coal, 75 upon 
chix»s, 60 upon potatoes, 115 upon salt, 62 upon vinegar, 33 
iijxin wine, 100 upon dried herrings, 66 upon salt pork, 127 upon 
smoked bam ; in clothing, the average saving was 34 per cent. 
Stores, however, do exist all OA'er Europe, not only in France 
and Germany, l)ut. in the far north of Sweden and Norway. 
They are also found in America and Australia ; but it is impos¬ 
sible to furiiisli any complete and trustworthy statistics of them. 
It is not rarely that fashion begins at the base of the social 
pyramid and extends upwards. A modified imitation of co¬ 
operation exists amongst tlie middle and higher classes in the 
(.■ivil Service Society and kindred associations. These societies 
purchase and sell goods, and aiTange with certain firms to supply 
such goods as are not kejit at the store. 

The sjiecial circumstances of GiTman industry have made tlu' 
loan unions successful and beneficial in au extraoi'diiuiry degree. 
The industry and manufactures of that country are carried on 
with far greater individuality than with us. In place of the 
huge arnu(!s of workmen, under the direction of a captain of 
indnstiy, as with us, there are there a large numlxir of free¬ 
lances, each working for himself, or (in the old Scotch phrase) 
“ fighting for his own hand.” 

The co-operative credit banks owe their origin to HeiT 
Scliultze-Delilzscli, a distinguished political economist, to whose 
iiilliuaice, indeed, the entire co-operative movement in Germany 
is owing. As this form of co-opcratioii is less known with us, it 
will be well to entm- somewhat in detail into its principles. For 
this piiiqiose we will analyse the rules of the Delitzsch Union, 
widen was the first on which tlic experiment was made. Delitzsch 
is a small town of about 6000 inhabitants, and Herr Schultze is 
a native of it, and iiLso its ^larliameiitory representative. There 
Avas a charitable loan society in existence here which was on the 
verge of bankruptcy. It was re-constituted ; formed into a co- 
ojierative loan society; and became a model for all those which 
arose through its success and usefulness. 

The funds consist, first, of the corporate property of the 
is 80 (.dation ; and, secondly, of the members’ shares. The capital 
18 derived from the entrance fees and subscriptions of the 
members, and from loans borrowed under the collective guarantee 
>f the as-sociatioii. Members are entitled to vote on all resolutions 
if the society, to elect officers, and to receive loans fi*om it, so 
far as the funds n ill allow. The}' are under an obligation to 
contribute towaxds the formation of a share, at least five silver 
groscheii monthly, to pay an entrance fee of one thaler each, 
and to undertake jointly and .severally the liability for the 
money itiised to carry oii the business of the association.^ The 
share of each member is fixed at 40 thalers as the maximum. 
Shares may be paid for either at once or by instalments. Until 
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the share has heen paid up in fuU, the dividends accriiing on the 
part payment shall, at the end of the year, he credited to the 
shareholder in a separate account, with the instalments paid up 
hy him towards his share. A reserve fund is also ijrovided for. 
The interest charged to the raerahers is 8 per cent., which i.s 
deducted at once from the loan ; and if the repayment is delayed, 
10 per cent, is charged. Money is horr<nved h^ the society at 4 
or 5 per cent. Section 9 provides for the division of the profits 
after all the expenses, &c., have heen defrayed. The amount of 
the loan made to niemhers is regulated by the statii of the 
society’s funds; hut a maximuin of lOOO thalers (151)/.) is fixed. 
The terms of repayment are not, as a rule, to exceed lliria* 
months ; hut it may he prolonged l>y the coinniiltc(‘ of inanagf' 
ineui. A 4()-thulcr shareholder may borroiv GO tluiliTs without 
security ; biiyoiid that amount he nmst give security, either l>y 
sureties or by a pledge. Members leaving, receive the ainouiit 
pivid up on their shares, and the dii idcud ibr which they already 
stand credited ; and after two years they can claim to he relieved 
from all liahilities. The last rub.! is a strange one to liave been 
frameil by a lawyer. It provide.s that all (lilfereiicc of ojiinion 
as to llu! iiiteipretation ul the rules shall lie decided l»y tlie vole 
of tlie luujoi'il.y, and precliiiles any member from taking legal 
iroccedings in regard to such diilercncc; of inteipretution. AVc 
lave in this brief outliius omitted the rules relating to the 
ollicers and their a])i)oiii1ment, and also some minor regulations, 
all conceived in the sjurit of the above. In 180.^ there Averc 
only 8 of tliese pe(jj)le’s banks ; in 1870 they Avero e.stimated at 
2000. Out of the 1558 credit associations existing in 18G8, GGG 
pos-sessed in the aggregate 250,337 niemhers, and made advances 
to their members to the extent of 130,247,793 thalers. In 1859 
Schultze l)(‘came. lounsel to the United Co-operative Society, a 
federation of loan-hanks, manufacturing societies, and groceries ; 
and undertook to devote himself entirely to the movement, and 
accept a certain modest remum'ralioii Jb]* liis services. There 
were 2600 co-op(‘rative societies of various deserijdions in Cer- 
muiiy ill 18G8. They had a million members, and traded to the 
extent of 220,000,0(io t.luih'i's. There, is also .a central Ijank 
upon the ('onim<ni(h'fr ])riuei]jle. 

'J’he. success of tlu', (lermaii ])ei)[ih''s banks lias leil to the 
formuliuii of similar as.soLdalions in Italy, h'laiice, &<•. lii Eng¬ 
land we are familiar Avith them under the name of Mutual Loan 
yocietiee; hut noAvhere have they been so earcfully worketl or 
so thoroughly successi'iil as under the Avatchfiil care of Herr 
Scliultze-Delitzsch. 

Co-operation ha.s been succ.essfiilly applied to agricullur<i. 
In JS30, John (lurJon, (pf Assiiigton, devised a plan for 

the improvement of the Jot of tlu* agricultural labourer; and 
having a farm of about sixty ju res to let, he called a meeting of 
the labourers in the neighbourliood to consi<ler the desirability of 
their forming a co-partnership; and ^iromised that if the meinhcrK 
\vouhl suhscrihe 3/. each, he, Avould advance; tin; remainder Avith- 
out intere.st. Fifteen only AA'cre strong enough in hou<l and 
heart and pocket to ve-nture, and it avus Avith great difficulty the 
money for the purchase of shari's Avas s(;ra])e(l togeth(;r. At 
Michaelmas, 1830, the farm Avas let to the Assington Co-operative 
Agrie-ultural »Society, as tlu' association hud been named, at 3(ks-. 
per acre, free of rates, &c. In about ten years, the loan of 400 /., 
Avhich Ml’. Gurdon luul adA’^ancecl, was repaid, and Hie society 
assumed the responsibilities of ratepayers. In 185.5, sallslicd 
with the progress wliich had lieen made, he added about forty- 
seven more acres to the farm, which Avas again increased in 
1807, Avhen the society contained tAveiity-oue member.s, and 
rented 130 acres, at a rent of 197/. lOs. 

A still more remarkable experinnmt Avas tliai at llalahiiie, 
where, amidst the outrages of 1830, it existed like an oasis in 
the social desert. Ralahine contained 618 acres; and these were 
let hy the owner, Mr. John Scott Vandeleur, a disciple to some 
extent of Robert Owen, to a co-operative society, which Avas not, 
like the Assington Society, composed of picked men only, but 
represented the actual population of the place, im;luding the 
old and the lame. Iiitoxieating liejuors and tobacco AA^ere for¬ 
bidden by the constitution. The stock and tools necessary for 
the work of the farm were the property of Mr. Vandeleur until 
the society could pay for them. The wages paid— Sd. per day for 
men and bd. for women,—^were the ordinary rates of the neigh¬ 
bourhood ; but the children were cared for in a puldic nunsery, 
and at the expense of the association at large. There was’a 
store, at which the members were expected to make their pur¬ 
chases, and a public dining-hall, of Avhich they were encouraged 
to make use. The busincBS of the society embraced agriculture, 
manufacture, commerce, domestic economy, education. It Avns, 
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in fact, a little democratic republic, with certain autocratic 
rights, Avhicli do not appear tti have heen exercised, leserved to 
the landlord* Mi*. Pare, avIio Las become the historian of the 
Ilalaliiuc Farm (‘Co-operatiA’e Agriculture,’ 1870), claims that 
this trial ol co-operative principle, was productive of the liappie.st 
results, ill the improvement of the land, in lessening the discom- 
foils of the. peasantry, iu quitting an end to agrarian outrage, iii 
ediicaling tlu; yoiiiiger members, and generally in improving the 
morals and habits of tlu; community. The rent and intei'cst on 
stock due to the landlord Avere fixed at 900/., Avhich Avas paid iu 
kind, but Avas, unlike the Metayer system, a fixed ((uantity deter¬ 
mined beforehand. After two years, ;Mr. Scott expressed Iiis gra- 
tilicatioii at the improvement in llalahiiie, ami his conviction 
that, Avere the plan ado])t<‘(l generally, it avouUI be productive, 
of “a great, Avonrlorlul, and ra])i(l improvement in the slate 
of the country.” TJiis inti'ivsting expciriment was, however, cut 
short hy tlu; ilight of ]\rr. Yamleleur, Avhose passion for gamhling 
iiiA’olA’ed him in ruin, and led to the sale; of the llalahiiie Farm, 
the “agivemeiil” entered into Avutli the l.'ihonrers being treated 
as so miicli Avaste jiaper. 

The sy.sb'in of Cfepartuershiji common amongst the Indian 
villagers might .also In* cited, and 1 he vast industrial and agri- 
ciiltural «r/(7c.sof Russia; but both belong rather to coiiinnmisni, 
or lo practical socialism, than to co-operaiiou. 

The Parisian Avorking soc.ieti(‘s claim lirat attention amongst 
those Avhieh lia\e endertaken ]n ()duetiun. The Society of Rijoii- 
tiei.s ell Don; Avas rorined in 1831, by some disciples of Ruchez; 
and although tin* law Avas unfavourable,, and the authorities sus¬ 
picious, ami many difficulties stood in the. Avay, the association 
Avas largely ])rosj)erous. Each member Avas ])aid according to 
the eiistoni of the trade, and Hie jirulils di\’i(led at the end of 
the year, 5’per cent, being set apart foj* tlie inalienable social 
capital. TliLs la.s1 ])rovision Avas, in the eyes of its promoters, 
ibs most important featnri’, ami the power by Avhicli the.se socie¬ 
ties Avere, to create a better fiituiv Jor the working-classes. It 
AAxiH jmdiably a<h»]>b‘d in desjiaii* oJ‘ that Government aid which 
most of tlu* socialists <leem iudispeu.sabl(; to the formation of 
such a.ssociation.s. Eipial wage.s lor uueipial .services, distrust 
of cajiilal, Stale aid, dny-Avork in iirefereiiee, to ])iece-woi*k, 
inalienability of tlu; common funds, and a theoreticid indis¬ 
solubility sirildngly in c,untrast Avith their after-e.xperience, 
such are the notable feat.uies of these societies. The republican 
government of France, in 1818, opened a credit of .3,000,000 
francs, to be di.stributed in tlu; form of a loan amongst co- 
ope.vativi* associations of all kinds; 2,590,500 francs Averc dis¬ 
tributed amongst lil'ty-six societies. The result can onl)’’ be 
considered disastrous. Eight(‘i;u of the, subsidised associations 
perished hi the linsi yisir, and in 1864 only four had Aveathered 
the storiii.s of coinmcra; and the reaction of 1851. 

The Chahmakers’ Society arose out of a general movement 
of the trade in 1818, The ])rop()scd association not having 
.succeeded, fifteen cliairmakers uuite.d tliem.selve.s into an iiidu.s- 
triul societ}', and comineuced, in October, 1848, with 318 
francs of capital and 150 frauc.s worth oJ‘ tools. They set 
to work rciiolutely to win their AA’^ay, Avitlumt slate jmtronagi*, 
by the mere force of skill and industry. “ If it had l)e(;n nece,s- 
sary,” .says M. Oocliui, “to have paid the rent iu advance, tlie 
e.siablishmeiit wouhl have heen impo.s.sihle.” At fir.st they had 
many dilficultie.s to ovi.'rcome ; but, ragged, shoeless, and half 
starved as they Avere, they had confidence in tlie principle which 
bail dravA’ii them togi'ther, .and their perseverance Avas duly 
reAViurded by a large share of commercial success. It Avas at 
first decided that the dilfereiice of Avuges between the best and 
worst workmen should not he more than 50 centimes a day; 

[ but the ordinary plan of iiaying by day or piece, according 
to tlie value of the Avork done, was soon resorted lo. They had 
amongst them a plan of allowing any workman who wislied to 
work his OAvn productions Avith his name and device. Seven 
Avorkmoii, founders of tlu; association, formed a coiiimittoc of ma¬ 
nagement, but Avere controlled by two commitiees, the “ cnnseils 
de suTA^eill.ance et de fuinillo.” No new members are admitted, 
except after three muiiihs’ trial: the^y must bring to the social 
capiUd 500 francs in money or utensils. Fifteen per cent, of the 
]»rofit.s are appro]niated to the expenses of avo iking. In tinies 
of bad trade^ if there is not enough to pay llie Avages in full, 
the sum available is divided among the workmen, according to 
the proportion of the salary—the lull amount to be made up as 
soon as the state of husiness Avill allow. The direction was, in 
1865, confided lo two managers, appointed by the general as¬ 
sembly. The shares are fixed at 1000 franca. They have, an 
inalienable fund, Avhicli also relieves the sick and disabled. The 
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difficulties wliioli impeded the progress of the chairmakers also 
had to he met by the other societies, and yet associated labour 
has been successful amongst pianoforte makers, lamp-workcra, 
file-makers, jewellers, chair-turners, furniture-locksmitlis, last- 
makers, spectacle-ruakerfl, &c., in Paris alone. 

Thei-e arc nearly thirty stores at Lyons, the largest association 
being the Socicte do Beauregard, at ^’lGnnersnT-ls^re, which coni- 
inenced as a grocery in 1848, but was suppressfid, imdi'r circiiin- 
stuiices of great hardship, by the military, wIh'ji Lyons was in a 
state of siege in ISril. Fortunately, in tliis enforced wimling up 
Ihe^ managed to retain possession of the little farm of Beauregard, 
which became ostensibly a country lioiise and saniiarimn, and 
which served for the foundation of varion.sotlu'r undertakings as 
the fear of persecution ceased, and opnortunitii's presented llieni- 
selves. A cloth-factoiw, Ilour-inill, bakerv, jmhlic. dining-hall, 
library, lecture-hall, school, are now amongst tlnar i»ro]>erty, in 
addition to the original farm, which has increased in size, and to 
which the memhers resort greatly on Sundays and holiilays. 

Manufacturing associations exist in all countries in Enro])e, and 
are not unknown in America, lait the, instances already given 
be considered typical of the class. 

In Germany eo-oi>erative shops are owned jointly by the 
workmen themselves, in Mdiieli an; exposetl for sale the goods 
they have individually manufactured. 

I'lio movement which we h.ave now brielly sketched is 
probably the most important industrial phenomenon of the 
jireseiit ago, and a striking jiroof of the fact that tin* working 
classes have their fate in their own hamlR, and may, if they are 
wise, greatly increase lladr social well-being and the general 
prosperity of the nation through the agency of what has been 
happily termed self-ln'l]) by the pcojle. 

iTic liiatoiy of co-operation has yet to he written. The most 
important documents relating to ils progress are to he found in 
‘The Co-operator,’u journal edit'd hy Mr, Henry J’itman, and 

J mhlished weekly at Mtuichesier sinci' isfio. J\lr. (1. J. llolyoake 
las written a ‘ History of tlie Rochdale Pioneeis,’ which has been 
translated into every language of Eurojie, and even into 
Chinese. Various papers ilealing with portions of the subject 
maybe ibimd in the ‘Transactions’ of the Social Sciiaico Asocia- ^ 
tion, the ‘ Companion to the Almanac,’ «Sic. I 

COPE, the cloak woni hv ecclesiastics in proce.ssions, at the 
celebration of mass, and otlier Foh'nniitios. Its introdnetion is I 
attributed to Pope Stephen 1., a.d. 2rj(i. At lirsl siiujdy a large, 
plain cloak made to envelojie the person, in course of time itv'as 
varied in form, colour, and maleiial, and eventually became the 
most costly and splendid of the ecclesiastical vestments, and 
many episcopal and synodal laws Avere, issued regulating its usi*. 
It reached its utmost maguilicence, in the IHlh ceiiinry. The 
copes worn hy the dignitaries of the (jhurch were of silk, satin, 
or velvet, of various colours, according to the rank of the wcari:r 
or the occasion of its use, usually elaborately embroidered and 
bordered with magiiilicent orpbn'vs, and soinetinics enricla-d 
with gems, and lined Avitli fur. They were fastened over the 
breast by a brooch, morse, or clas]), and a cowl or liood luing 
down behind. The chief kinds Avere the close coi>e, Avorn hy all 
clerics ; the state or precious cojie, Avorn on great ci'i’emonials ; 
the choral or canonical cope, worn ]>y canons and Aicars in 
cathedrals ; and the phtcia/c, Avorn in ouL-door jirocessions a'- a 
protection from rain, Avhence its name. In the Englisli (lliurcli 
the enriched or “ nrecions ” cope Avas laid aside, at ihe. Reforma¬ 
tion ; but it is still used in tlie Ronii.sli Church, its form, colours, 
and decorations being strictly defined, ns Avell as the onlors of 
the clergy by whom the several varieties are to he Avorn. (Wal¬ 
cott; Rock.) 

COPPER. [CoppKR; Copper ^Manufacture, E. C. vol. iii. 
col. 189.] The production of copper in the. United Kingdom 
has undergone serious diminution in recent years ; not only 
in the quantity mined and smelted, but in the jirice ])er ton 
when brought to the metallic state, us the following figiu-es 
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price 
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will show:— 

Tear. 

Tons. 

Ter ton. 

1861 

15,331 

£99 

1662 

14,843 

97 

1863 

14,247 

94 

1864 

13,302 

101 

1865 

11,888 

92 

1866 

11,153 

88 f 

1867 

10,233 

78 

1868 

9,817 

76 

1869 

8,291 

75 

1870 

7,400 

70^ 


If we had extended the table back to the year 1855, it would 
have, been seen that the annual quantity has lessened from 
21,300 to 7,400 tons. This change is due to three causes— 
a deterioration in the richness of some of the Cornish lodes, the 
di.scnvery of rich ores in foreign countries, and improved modes 
of conveyance lo the shipping ports from foreign mine.s long 
Avorked. The Australian and T^ake Supeiior inine.s are those 
which are being developed Avith most rajiidity. The largest 
concern in England, heloiigiug to one c()uq)any, is the “Clifibril 
Amal-janialed (k>pper Mines" of (.binwall, comprising the 
Wheal Clilhml, tlie United, and the Gwennap Consols, each 
of the llir(.(‘ made u]) of smaller conccnis; there are sixty miles 
of horizontal liiA'^els, ami six mill's of A'crtical shafts. But this, 
like most other British (•o])])('r-niiiiiug enterprises, is in a de¬ 
pressed state. TJierc is n litth' i o])[)er in Scotland. In 1805 an 
analysis of ore obtained at Shirvaii, Argyleshire, led lo the pro¬ 
motion of a Shirvan (kqipei' Mining Company ; hut the market 
prii-.e obtainable for Ihe iiielal Avas not favourable to the project. 

Ricli cojiper ores are still smelted in blast furnaces; the 
poorer ores in reverberating f uni aces. The. Germans .and Swedes 
mostly ndojit the funner plan ; the. AVelsh smelters the latter. 
The Mansfelil process, emjiloyed in Brussia and Saxony, is 
adajded for a kind of oie Avhich contains some bitumen and 
argillaceous schist ; it gradually brings the ore into the three 
states called roliaicin, apunileiii, and (hiuinttrin, before yielding 
metallic coji])er. J’rucesses have been patented, and to some 
extent introduced, for extricating copper hy special means. One 
is, to preci]atate i‘ 0 ])])it from silicates in a state of fusion, by 
dipping iron bars in a molten slag of ore and cuul ; another is, 
toelfectthe jirecipitation by tlie action of iron on solutions of the 
sali>hule or muriate of the. metal. But the general idan is hy 
smelting, as noticed in the articles above cited. The. various 
ores and minerals eiiqiloyed as sources of eop]K'r are the native- 
black oxide, llie blue <-arbonaie, the emerald or dia}>rase, the 
grey or tetrahedritc, the gveim earhuiiate, the indigo or native 
])rotosnlphide, the native red oxide, Ihi' variegatcil or pnrjile, 
and the yclloAV or eojiper jyrifes. 'Jin* last nami'd is coming 
mi/iT! and more iiilo ii^e ; il eontaiiis a large ])er-ccnttige of 
sulphur. Ni.'arly all tJu* eo])per of coumieree contains small 
ailnuxiures of other uielals; Lake Siqx'rior eojijier contains a 
little silver; hard cojiper coutains aiitiniouy and iron; while 
some kinds contain small pev-centages of iron, silver, silicium, 
alnminium, magnesium, ])o1a.ssium, and calcium. Lead makes 
CO]»per roll badly ; iron makes it brittle. The quality of com¬ 
mercial or mercantile, copjier has uiidergom* rigorous analysis 
Avithin the last few years : for it is found that tlio electrical 
cllieiene.y of telegrai>hic laud-lines and suhmarine cables (especi¬ 
ally the latii*r) (li‘]teuds greatly on the ]»ui'ity of the cojiper of 
wliich the. Avire is made. 

The most im]K)rlant; fact connected Avith the coppenmiiuifac- 
tiire of Great lirilain at iiresentis, tlie eiuleavuiir to utilise tlio 
siiljdiur coiifiiiiied in the iiyrites. So long as the fumes are 
allowed to go off into the atmos]>l}ere, Iavo (‘A'ils are produced : 
tlie air becomes im]»ure and dflotcrions, Avhile, valuable sulphur 
is Avasted. The blasting of tlii' vegetation around the SAwansea 
and Neath copjicr works is too appai’ent to ])ei*mit of any doubt. 
I'he ])r()cess(‘s that driA'e off the sul]i]iur into the air are the cal¬ 
cining and roa.stiug, not llu* smelting or refining. 

Mes.sr.s. Vivian, of SAvan.sea, luive lat(*ly tried, and are still 
trying, various ]ihuis for utilising the sulphur fume, cither bv 
converting it into free .suljdiur or liy making .siilphuriG acid. 
Olio invention, by Gerslenhofer, i)ronrise.*j favourable results. The 
calcining oAu*n is so arranged that the air Avhich feeds the fire is 
iu’ought into immediate contact Avith Ihc healed ore. The ore is 
fed in, by a mechanical contrivance, ut a regulated sjiced, in order 
that the roasting may be duly prouortioiled ; and the air is also 
ailiuitted in measured quantity. The, oxygen of the air and the 
sulphur of the ore combine lo form sulphurous acid gas, AA'hich 
]»as.ses oil into leaden chambers, where it is condensed into sul- 
])liuric acid. Messrs. Vivian liaA'e presented this suliject in the 
following remarkable light—if the new jirocess should realise 
the expectations eiitci taini'd of it, the suljdmr fiunes from their 
copper works at Hwansea, instead of jioisoning the air and vege¬ 
tation, will yield inamu’e enough for 40, ()()() acres of land ; that 
is, the Bulp\inr utili.“ed would act as a reagent for producing 
such an amount of suner-jihosphate manures. 

Mr. Peter Bpence, tiie owner of large chemical works at Man¬ 
chester and Goole, has made siniihir re,searche.s for some years 
past. He requires, not the copper, hut the sulphu^ for making 
into sulphuric acid, alum, and other chemicals; and anjr cheap¬ 
ening of Bulpliur hy on improved treatment of pyrites will be of 
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consequence to such manufacturers. In numerous experiments 
contiucted by him, the ore is calcined in a long kiln or calcining 
furnace, the bed of which is heated from below. The ore comes 
out calcined, at regular intervals, from the op])osite end of the 
furnace to that at which it entered. The air in tlie kiln mixes 
with the sulphur fume and forms sulp^hurous acid gas, which is 
converted into vitriol or sulphuric acid in the usual way. ^ The 
calcined ore is then sold to the smelters; as copper-smelting is 
not conducted at the chemical works. Thus there are two 
agencies co-operating to the Riiine end : Swansea and Qoole. both 
buy ]>yrite8 from Cornwall, the one to j)roduce copper and tin* 
otiler sulphuric acid ; but both alike utilisji the two principal 
constituents of the ore. Dr. Angus Smitli aial Dr. P('rcy have 
rc]iorted highly of Mr. Spence’s latest improvements ; nearly all 
the sulphur is saved, and there is less lieat wasted than in the 
old calcining process. 

The new or extended a]qilications of eopiMU* for industrial 
pnri)oseH are chielly in three iliri'ctions : eopjier wii'i* for ehrtra- 
telegraphy ; cop]te.r (le])osili(jn, or a co])]Kr Ibundatiou for the 
de]>ositioii of other metals, in electro-metjillurgy ; and the, 
making of an increased niimher of varii‘ti('s of yellow or mixed 
metal. [IIrass Mani!FA( tuiik, C. S. eol. A large pro¬ 

portion of all llie. cu]»]»er smelled in Great Bril.ain is ns(?d in 
making sheathing metal, hoilei’-tuhe metal, brass for gas-iiltings, 
and brass wire, TJie eomhining of e.o|»]»er with aliimiiiinm 
[Aluminium Dron/io, C. S. col. 1 lo] has not yet beeome an 
exiensive branch of manufacture. 

Some of tlie returns n-laling to the year 1 h 70 allbrd means of 
tracing the rami li cat ions of our eo]»p«'r trade. The metal and ils 
ores were elassilit'd uiuler the following headings : ore ; I'egulns; 
uinvrouglit brick or i>ig coiiper ; ri»se eu]ti)er ; cast co]*i)er ; old 
iiietal lor re-nianufacturiiig'; bars, rods, and ingots; idales and 
sheets ; plates for making coi)]ier e.om ; and nunmfuctured eo]>p('r 
goods. Of the ore. ami regulus, for making into cojiper, the 
import was 1()(J,()32 tons. Tlie cliief sources of the su]>ply nf ore 
were. Australia, British America., South America, Spain, ami 
Italy. Nearly half the im[)orts entered Swansea, and most of 
the remainder into liondoii and Li\'iM’pool. Our exports did not 
of course iuclude, much ore ; they were ehietly in two forms ; 
10,071 tons of brick and pig copper, and 20,050 tons of sheets, 
nails, &c.; the small remainder making uj) a total of 3H,:{0S tons 
exported. Our chief jaircliasius wimi India, Holland, and 
Prance. Taking a series of fifteen years, from 18.5.5 to 1809 
ine-lusive, tile- inqiort of c-oppi-.r ore and regulus varied from 
about 70,000 to lliOjOOO tons ]ier annum ; and of e.o]iper in other 
form.s, from 80,000 to 700,000 cwts.—tliLs item being subject to 
great llucluations. Tlie aggregate valm* in some of the years 
reached i-'d,500,000, 'J'aking the. same tifteeu ye.ars, it is in¬ 
variably observable that the value of the copper, in all its forin.s, 
exported is less than that of the ore and copper imported; 
showing that foreign as well as Hriti.sh copper is more needed 
for our home want.s than us a matei ial to be munufactiired foi- 
ex]tortatioii. 

OOPBEIIAS. Mr. S})enre has recently introduced an eco¬ 
nomical mode of maim fact nring green coj)peras or sulphate of 
iron. He employs the slag of the puddling furnace, or tap 
cinder, or Cleveland or blackb.and iron.^tmies, or .any cheaji 
substance containing ]m>toxide of iron. This being ground tine, 
and mixed with sulphuric acid, jiroduees a coar.se kind of copperas 
in the form of powder, useful for diva-rs inaimf.ictunng pur¬ 
poses. By dissolving tlie powiler, and cr^^.'^taliising, a lieltor 
copperas may be produced. 

UOBPRIGHT. [E. C. vol. iii. col. 205.] During the last fev' 
years some interesting questions upon copyriglit have bin-n raised 
and settled before the tribunals of this country, in tin*. House of 
Lords, in 1855, after great fluctuation of opinion, and eonsiilerable 
variety of decisions, njion the question whethe.r an alien friend 
could under any ciremustances whatever entitle liimself to the 
benefits of British copyriglit, it was at length determineil that, 
under the Statute of Anne, such an author, hy re-'^itlence in this 
country during the time of jiuldication, may becoim* .so eiit.itleil, 
hut not otherwise. Tliat was the ilecision in Booscif v. .ft'/reijs. 
The publication was of ‘ La Sonumbula.’ Bellini, the author, 
composed the opera at Milan; he there as.sigiied bis projicrty in 
it to another, also an alien friend ; and the assignee came to this 
country and assigned it to Mr. Boosey, who published the 
opera, and upon Mr. Jeffreys doing the same, sued him for 
infringement of his copyright. The House of Lord.s held that 
there was no British cowright in the opera. The ([uestion 
depended on the Statute of Anne. The construction put upon 
it confined the iirovisions of the statiito to such as were her 


Majcsl.y’s subjects ; and as Bellini, the authoi', was still abroad, 
out of tills realm, at the time of the publication, he owed no 
allemance to the British crown, and consequently was not within 
the benefits of the statute. It was at the same time held, how¬ 
ever, that even temporary allegiance would suffice,—that if the 
author came to this country but the day before publication, and 
remained here at the time of publication, lie would bo entitled 
to British copyriglit. 

Under the subsequent statute, the 5 & (5 of Viet. (Talfourd's 
Act), Avhiih exprt^ssly exteiid.s the author’s rights of copyright 
over the whole of the Ifritish dominions, ii similar question 
has arisen, and has been similarly determined. A subject 
of the United Slates of America, wishing to acquire the ad¬ 
vantages of British co])yrighl, transferred her manuscript by 
assigiiim*nt to Messrs. Sanqi.son Low and (Jo., jniblislicrs in 
Jjoinlon, and then iiroceeded to Afontreal, in Canada, where she 
was temporarily re.side.nt at the time when the publication of 
her work took jilace in ljumlon. Mes.srs. Routledge and Co. 
riqirinted the work in a cheap form, and were sued in equity 
for having inlViiiged tin* eojiyi iglit of the author and the original 
])iiblislier.s. It xvas helil tliat under the, circumstances the ad¬ 
vantages of British copyriglit liad been aciiuired, and the in¬ 
junction against jNfessiu Rontledgi’ was made jierjietual. 

Another subject of the United State.s, the antlinr of a serial 
story which xvas a]q)earing by parts in a monthly magazine in 
that eountiy, as.sigiied his rights in the, .stor\'^ to Messrs. Loav & 
Son, in London, with a view to ^mhlication here under the 
advantages of Brili.'^li eo[)vriglil. When the story was published 
ill Loudon, it wa^; still incomplete in the American magazine, hy 
the want of tlie lust six chapters ; ami the author was then 
re.sidiiig temporarily in a British colony. It w*as held that the 
author hud acipiired British e,uj>}'rigiil in these six chapters, 
and Messrs. Waixl & Lock were prohibited from republisliing 
them. 

In the case of Koutkdyi; v. Low, in the House of Lords, two 
]>oint.s wore, determined upon the. construction of Talfourd’s Act. 
Eirst, the ]ml)lication, to entithi to British copyright, must take 
])lae(« within the, llnitcd Kingdom. Secondly, the right, when 
ucipiired, exteinls over the whole, of the British domiiiion.s. 

A third point of great interest W'as siigge-sted by tlie Lord 
(Chancellor (then Lord (.’aims; in ansiver to the question as to 
what autlior coulil become entitled under the statute to British 
eopyrighl. “In my oinnhjn,” said the Lord Chancellor, “ the 
protection is given to i‘vevy author who publishes in the United 
Kingtlom, Avlierosoever that author may oe resident, or of what¬ 
ever slate he may he the subject. The intention of the Act is to 
obtain a beiielit for tin* people of this country by the publication 
to tlieui of Avorks of hiarning, of utility, and of amusement. This 
bonelit i.s obtained, in thi' ojiinion of the legislature, by offering 
a oiirtain amount of proteittion to the author, thereby inducing 
him to publish his work lieiv. This is, or may he, a benefit to 
tlie anthor; but it is a benefit given, not for the sake of the 
author of the work, but for the sake of those to A\diom the work 
is communicated. The aim of tlie legislature i.s to iucrea.se the 
coiumon stock of the lit erature of the country, and if that stock 
can he increased by the ]mblication for the first time here of a 
iieAv and valuable Avork, coinposecl by an alien Avlio never has been 
in the, country, I .sec nothing in the AVoi-diiig of the Act which 
]»reA’'ent.s, nothing in tlie jiolicy of the Act Avhicli should prevent, 
and everything in tin* jirofessed object of the Act, and in its 
Avkle ami general jirovi.^ion.s, Avliieli .slioiild entitle such a person 
to the prokctioii of tlic. Act in return and coiiijiensation lor the 
addition In* has made to the literature of the couiitrv.” Lord 
Westlniry adopted the .same, view of the statute on this point. 
But Lord Craiiivoi'th, Lord Chi'lnisford, and Lord Colonsay 
ref used to .sanction any such opinion, as it was unnecessary to 
the (leci.sion of tlie case then before the House, evidently 
suggesting at the same time that they entertained a different 
A'icAV of the coTi.structioii of the Act. 

Dmmalu' ikijvinght. A novel by one author may be drama¬ 
tised by another, and ])roduce(l on the stage, without infringement 
of copyright ill the novel; hut there would be such an infringement, 
if the play he jiriutcd and published. A Avell-kno wii author produced 
a dmma and then convt:rtc(l the same story into a novel, using 
many of the scenes of his ])lay in thii novel; another afterwards 
dramati.seil the. novel Avithout any knowledge of the original play 
being in existence, transferring several scenes from the novel in 
the very avoihIs to be there found; by thi.s means the two plays 
were in several scenes and paH.sages identical. Wlierefqre this was 
held to be an iiifringeiucnt of the copyright of the original play. 
Mime and So 7 ig$, A well-Joiown opera by A, was transposed 
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lor tlie pianoforte bjr B., and tlic conyriLdit of the transposed 
music was registered in the name of A., the original author of 
the opera; hut it was held that the copyright of the music when 
HO transposed wms in B., the transpoaer, and not iii A. 

If a new song he ^vTitten to an old air, and an accompaniment 
is added, there is coi)yright in the Avhole. A new song was com¬ 
posed to an old air, and both were i)uhlishGd togadher as ']\Iinni(*, 
sung by Jladanie Anna Thilloii and Miss Dolby at Jullien's con¬ 
certs; written by (leorge Linley.’ The same air, w'ith other 
words, was tlicn published by others as ^ Mijinie Dale, sung at 
Jullien’a conceits (and always eiicomd) by Madanu! Anna Thilloii; 
the music, composed by H. S. Thompson.’ This song, in fact, 
never had been sung, by the la«ly named, at .Tnllien’s conceits. 
Tt was held that the latter was an infringement of the right (»f 
the tirst publishers to the name and description of this song. Tt 
was said in this case Unit the name of tlic song, of the .singer, of 
the composer, and of the ])ulilishcr were four indicia which 
another “would be enjoined against imitating. 

Assifjument and henintration: As.signment of tbe co]»yright 
before registration may be proi ed by a receipt in writing for the 
price of the copyright; after registralion, the a.s.signment of copy¬ 
right is made by an entry in tlic register. Ih'gistration beibi-c 
jmblicuiion gives no title or right or ]n’oicc1 ion whatever. The. 
day of jtnblicatioii is retiuired to be .stated on the register, and if 
this or the publisher’s name be omitted or incorrectly given tbe 
registration is void, and all siibseiment assignmeiils are invaliil. 

raintiufjs, Drawings, J'hotofiniuhs, By the V'^icl. c. 08, 

the author, being a Britisli subject or re.sident within the do- 
jiiiiiious of the Crown, of every original ])ainling, drawing, and 
idiotograph, made either in the British dominion.^ or elsewhere, 
and not sold or ilisposed of before the 2t)th duly, 1802, has the 
Hole, and exclusive right of cojiyiiig, engraving, re])rodiicing and 
multiplying the same l.>y any means and of any size for the tenn 
of his natural life, and seven yeans aft»‘rwar<l.s. In selling 
any such original pro(luctiou,unles.stheauthor reserves his copy¬ 
right, the same passes to the vendee or a.ssigiiee of the original 
]induction ; but any snbse(jncn1 vendee or assignee thereof is 
iiftt entitled to the cop^Tight,unless there beaslij)ulatioii to that 
elfcct made in writing and signed by the vendor or assignor 
before or at the time of such .sale or assignment. 

Nothing in the Act is to prejudiis* the right of any person to 
I’eprcsent any scene or object, notwithstanding that there may be 
copyright in some represenlatiou of such scene or object. 

Any Ji.s.sigmuent of copyright under this Act, or license to 
copy, must be by a note m writing, signed by the ])ro]n’ieior of 
the copyright, or by his agent apj»)iiite<l in writing for that jmr- 
pose. 

COQUILLA NUT, used for various ]nirpose.s in the arts, is 
the fruit of tlic Cocos lapidra, and is nearly egg-.sha]ied, measur¬ 
ing about three iiichc.s by two. The shell is nearly wdid, exci'pt 
in having two cells containing haivl kertiels. TJie shell itself is 
hard, close, and liazel-brown in colour. It turns 1 letter at the 
latlu; lhan_cocoa-nut shell, cuts into e.vcelleiil scivws, and takes 
a high polish. Tt is much used for making umbrella .'ind ])arasol 
knobs and .snuill toys. IL is polished by tin; ajiplicalion of 
glass piijier, then ol tripoli and oil, then of dry putty powder 
or rotteiistone; eheaper kinds, by riibliing with luirdwofxl 
lacque]’; while the cheaiiest simjdy receive one or two coats of 
varniah applied with a briisli. 

CORACLE (Welsh, cicray/y/), a small, light Itoat u.sed on some 
Welsh rivers. The coraede (corahus in im'diiuval Latin) has been 
in use from a remote period, uud ])robably ditler.-? little from the 
boat used by the ancient Britons. Tt resembles the half of a. , 
walnut-shell iji shape, is 4 feid fJ indies long, and .‘i feet wide, i 
imd weighs Irom 12 lbs. to 11 lbs. It coirdsts of a stout wicker I 
frame, covered with thick taiTe<l canvas, but was formerly com¬ 
monly covered with a horse’s hide or oidinary leather. The 
coracle holds but one person, who sits on a board in the centn.-, 
and by means of a pa(l<lle (shaped like a baker’s jieel) held in his 
left hand, propels the boat rajiidly along the stream. It is very 
unstable on the water, and rcipiires mui h experience to manage 
it adroitly. Fi.diermen on the Wye and Usk almost invariably 
employ coracles. Managing the boat with the left hand, theV 
have the right free for lishiiig. The boat being of exceedingly 
light draiigJit, can be paddled almost anywhere,and when a weir 
is reached, or a rapid is too rough or rocky to he jiassed over, the 
comcle can be lifted out of the water, slung over the shouhlem, 
and. carried Avithout inconvenience. 

COR AN 1C H, or CORONACH, the funeral dirge, orw'ail over 
the dead, of the older Irish and Highland Scots. It has long 
been obsolete; but the wild howl of lamentation raised at an Irish 


Avake is no doubt a comipt vestige of it. Sir Walter Scott’s 
coronach over the corpse of Dpcah C Lady of the Lake,’ c. iii. 
1(») is a vci'y poetical A’^ersiou of the old Highland wail. 

CORBIE STEPS. [Gable, E. C. vol. iv. col. 253.] 

CORDON (French, a band, from cordc, a rope, cord). [E. C., 
vol. iii., col. 214.] In France the use of the word cordon with 
reference to insignia of knighthood differs somcAvhat from our 
use of the AAmrd ribbon. We employ the phrase him ribbon as a 
short or familiar designation of the Order of the Garter, and red 
ribbon for that of the Bath ; but in France chevaliers of the 
Order of the St. Esprit are culled cordons hlcufCy from the colour 
of the ribbon Avorn oy them ; a grand cross of the Order of St. 
Louis i.s for a like reason called a cordon rouge ; whilst thebroa^l 
ribbon Avorn by a grand cros.*! of the Legion of Honour is 
culled the (frond cordon. 

CORIAMYRTIN, (CJUKo)- This^ glucoside is 

found in the Coriaria 'niiirlifulia, and crystallizes in colourless 
rliornhic prisms, wliicli are soluble with difliculty in water, but 
easily in alcohol and ether. It lias a bitter taste, and when 
Loilod AAnth dilute acids, sjdils u]> into sugar and a resinous, un- 
crystallisable Kubstaiice. It is very poisonous. (Riban, Bull, 
Hoc.. Chim, [2J i. 87, and vii. 70.) 

CORIDINE, CjoUjjN This basic substance is 

found along Avith ])yridine, iiicoline, &c., in coal tar, and is 
scjinrated from them by fractional distillation. It is an oily 
liipiid of s)». gr. ()-074, and boils at 21It is only slightly 
solubh* in Avater, but easily in alcohol and etlicr. (Theimis, 
ItcfK (thim. ApiK\y. i^\.) 

CORK. In adtUtiou to tlu* eork-entting machines invented, 
patented, and in part introduced some years ago [Come ; Cork- 
cuTTixo, E. (J. vol. iii. col, 216], others have been contrived by 
Conroy and by Gartner. Mure recently, a ncAV form of machine 
lias been invented by Messrs. Hammer, of Bhiladelphia. In this 
apjiuratiis, all the successive processes for trunsfomimg the rough 
bark into iliiislied liottle-corks are. conducted in a continuous 
series, Avitluml removing tin; material. The raAv bark is first 
cut into strips; tin? strips an; cut into blocks, rectangular {)r 
tapering according to the shape of the corks to be made; a disij 
cutter on a rotating axis, Avith a table and an adjustable gauge, 
cuts the cork into slri])s ; AA’lnh} another disc on the same axis 
cuts the blocks into corks, tbe, blocks being fed up to the keen 
edge of the dise, and tbe fiiiislied corks fulling down a shout. 
Bungs or lluteorks are sbape<l by revolving crown cutters, eyliii- 
drical and hollow, of Avbicli there must be one for each size of 
bung. All jiarts of the imudiine are moATd by one driving 
belt. The cutters are self-,sharpened by oil-stones fixed to 
the IVaniing. 

Nolwilhstandiiig the ingenuity shown in these contrivances, 
eork-eulting machines liave met Avith little success. They 
do not aecommoilate themselves readily to variations in the 
(juality of the bark ; neither can tliey bo easily adapted to the 
inimerons sizes and shaijes reipiired in corks. Hand-cutting is 
still the, predoniinaiil method. Spanish cork-entters being skil¬ 
ful, and Avorking ut conijiaratively low wages, corks aie now 
hugely imported from Spain n-ady cut. 

Admiral Ryder and Cajitain Ward have recently recommended 
to the Admiralty a plan wliie-h, if ado]itcd, Avill lead to a large 
I iucrea.^e in the use of cork. It is to stutf liaminock mattresses 
Avilh granulat(;d e.ork instead ol' horse-hair, as being both cheaper 
and more biioj^ant. Such mattresses have been tried by the 
GJnuinel licet and by tbe Russian navy, with satisfactory 
je.ailts. The. cork is giunulated by luachiiiery, the dust is 
leiiioA'cd, the mattress is stulfed, and rib-pieces ai*e inserted to 
prewnt, tlie. cork from moving about. The mattres.ses arc 
adapted for sleeping on in the hammocks; Avhile, in the ease of 
emergency at sea, there, are strings and fastenings Avhich facilitate 
the use of each hammock, or of tivo lashed together, as a safety 
floating raft. Cork is so light, that a mattress stuli'ed Avith 11 lb. 
of the granulated substance is found to have a buoyancy of 60 lb. 
—Ibat is, Avould bear CO lb. beyond its own weight Avhen floating 
on Avaier. 

CORN TRADE. The AA'arehousing of corn has become a 
A'ery large depirtmenl of trade at Liverpool, London, Bristol, 
and other places of unport, on account of the continually in- 
creasiug demand for foreign com. Mr. Lyster, dock-engineer at 
Liverpool, lias recently cximpleled extensive com Avorehouses for 
the dock-commissiomTs on both sides of the Mersey. They are 
close to the AA'uter, and the largest vessels can come alongside. 
These warehouses cover twelve acres at Liverpool and eleven 
acres nt Birkenhead. TAVo-thirda of the area are for com in 
bulk, and une-thiid for grain and flour in casks and sacks. 
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Hydraulic power is employed for raising the com from the ships 
to any stoiy or level, screening, weighing, conveying from place 
to place on tramways, spreading on iloors, ventilating with fans, 
lowering to railways or harges, &c. The motive power is 
derived from a water-tower 2,300 feet distant; and the pres¬ 
sure is regulated hy machinery of great efficiency. 

Loudon, in like manner, possess(;s warehouses in which 
eiioriuous quantities of com can he stored ; although, from the 
nan’owness and dillicult aimroach of the streets in which they 
are situated, south of tlie Thames and east of Loudon liridge, 
they come hut little into view. 

In America the mechanical aiTiingoments for warehousing 
corn are on a scale of great magnitude at the chief shijqiing 
ports and railway dojidts. One of tlje railway rf>7n]>anieH in 
Canada lately constructed a corn warehouse in Avhich tliere are 
fiO bins, varying in capacity from to (!,()()() bushels each ; 

with a lifting power erpial to 22,()()<) husln'ls j)er hoiii’. The city 
of (Chicago, believed to he the largest centre of the (‘om trade 
ill the world, possessed (before tin* disastrous fire in 1871) corn- 
warehouses of unpreced('.nt(!(l niagnitud(*. It is tin* depot for a 
wide stretch of corn-growing (louiitry westward of the Mississippi 
and Lake Michigan ; and tlio facilities are vast and (‘onijdete for 
forwarding the i)reiid-stu11s (enrn and fhmr) by rail and l.»y lake 
to the Atlantic ports, for trail.■inission to Europe. 

The acreage of land under corn crop.s in the United Kingdom 
is given under Aoiiicui/rnnAL Statis'I'ich [E. C. S. col. On]. 
Such an acreage is, howey(*r, far too small for the requireiiienls 
of the country ; we consume all that we grove, vdth large addi¬ 
tions from other lands. The following wc're the qnaiititii'S, (>sti- 
luated ill cwts., of wheat and wlieaten llvjiir imported in eleven 
successive years : — 

Ycuivs. Wheat, cwts. I ’laiir, ewU, Tata I, ewl.s. 

18G0. . 20,484,151 r>,().S(),22() 30,570,371 

18GJ. . 20,055,532 0,152,038 3(i, 108,470 

1802. . 41,033,503 7,207,113 48,240,010 

1803. . 24,304,171 5,218,077 20,5h3,I48 

1804. . 23,100,714 4,512,3.01 27,700,105 

1805. . 20,002,003, 3,004,471 24,807,134 

1800. . 23,150,320 4,072,280 28,128,000 

1807. . 34,b45,5C0 ;b502,0(;0 3,8,238,538 

1808. . 32,030,708 3,,093,022 3,5,73.2,700 

1800. . 37,005,828 5,401,555 43,007,3,83 

1870. . 31,020,142 4,815,18.8 35,811,030 

Taking tlie. last of the ahove-naiiied years, 187o, tlu; chief 
sources of siij-ply were ji.s f(»]low.s 


Countric.s. Win at, cwIm. I’Jour, cwts. 'I'olal cwts. 

Russia.JO,20'),108 Jo,200,108 

United States . . 12,3.72,170 2,154,751 14,520,027 

Germany .... 2,870,530 071,000 3,548,220 

JJrili,sli America. . 3,428,425 451/103 3,870,888 


From no other (■(.untiv did the import of wlie.at and (lour 
together equal om; luilliou cwts. The Uuiie«l States is the. only 
country which supplies flour to a largi* extent.; the other con¬ 
tributors ai-e chielly Clerinnny :md b’rance. IVbeat, Iiowova’r, i-; 
not the only kind of grain iin])orte(l ; oats, barley, and inai/.e or 
Indian corn also re.acU us in considerabh; (piaiitities from foreign 
countries. The following arc the ligures lor three date.s five years 
ai)arL:— 

Yenrs. 1800. 1805. 1870. 

Barley . . 7,545,932 cwts. 7,818,404 c.wK 7,243,781 cwts. 

Oats . . 0,300,115 ., 7,714,230 „ 10,800,5.05 ,, 

Maize . . 7,936,133 „ 7,090,033 „ 10,790,207 „ 

Barley is mostly imported from France, Denmark, and Tinkey ; 
oats, from Russia and Sweden ; maize, fi’om Turkey and the 
United States. The importation of ryi- is intonsiderahle. 

The highest and lowest prices, per imperial (piarter, a.s 
gazetted, of British wheat, barley, and oats, from 1855 to 1870, 
were— 


Wheat, highest, Novemh(>r, 1855 .... SO.'?. lOiJ. 
„ lowest, December, 1864 ..... 38s, Id. 

Barley, highest, February, I860. 47?f. 2??. 

„ lowest, July, 1864 27«. 6d. 

Oats, highest, July, 1868 . 3()«. 4?/. 

„ lowest, January, 1861.18<.-. Od. 


CORONA (Latin), a crown. [Crown, E. C. vul. iii. col. 328.] 
In classical architecture tlie corona is the drip or lower member 
of the comice, immediately Ixmeath the cymatium. [Column, 
E. (5 yol. iii. col. 47.] In medioov.il arcliitecturo the apse or 
semicircular termination of tlu* choir was called the corona, 
whence, as is su])]X).s(!d, the apidication of the name of ‘ Becket’s 
Crown’ to the chapel dedicated to his memory, east of the choir in 
Canterbury Catliedral. The crown suspended over the altar, or 
the shrine of a saint, w'as also termed the corona. In modern 
ecclesiastical furniture, tin? term corona is applied to the circular 
ch.'indelier now .so common in church choirs, 

CORPORAL. This word was used as early as the 9th 
century, to .signify a line linen or wliite canvas cloth, upon 
which the bread and wijjc ?)f tln^ communion am jdaced for 
eoihsecration, ami thus called, in allusioii to the body of Our 
Saviniir, or to llui wrap])ijig of tin* body of Jesus Cfilrist in a 
cloth by Joseidi of AriinatlKia. Sfuiie of the early writers 
term it the “ wrapiu-r of Arimathea,” the sindon, or “j)all-veil,’' 
and “the winding-sheet.” TJte central ])ortioii, on which the 
chalice t)r ])aten wen* jilaced, was plain ; the ends, of silk, or 
ornamented with gold and silver tliiead. Po])e )SixtU8 1. re¬ 
quired its use in A.i). 12.5, ami Poj)e Sylvester T., about A.D. 314, 
ordered that it should be mad?; of linen, and not stuff, as 
hithcrU?. (Janon law ^ireseribed a corporal of plain linen for 
every altar. The early c()r])oral was f)f large dinjensiouH, cover¬ 
ing the entire altar, and hanging down at each side ; it was 
spread by two deacons. Tln^ nifinil'estalion of the Old Testa¬ 
ment mysteries by the death of Our Saviour was typically 
re]uesenU‘d hy removing the corporal from the elements after 
cuiisecriition. (Wulcol t.) 

CURPSE-C ATE. [Lkui-Oate, E. C. S.I 

COlUlEUIDOH (Spanish, a cnnrdor). Tliis word, so familiar 
to the n-aders of M)u?) Quixote’ and ‘Gil Bias,' is in Spain 
and Portugal the title of the chief magistrate in a town wniich 
lias not a miJitarv governor. The corregidor is appointed hy the 
Bovereign, and is the HUjterior of the Alcalde. [Alcalde, E. C. 
v(»l. i. col. 175.1 In Portugal his fiinetions are only judicial. 

(CORRELATION OF FORCES. [PiimcALF orces, Corre¬ 
lation ?)K, R. C. vol. vi. e(d. 489.) 

(.'ORR(.)DY. This word, the derivation of which is connected 
with ro<iin\ to gnaw, is Ibuud umhir various forms, such as cor- 
rodiidii, rornidimii; conraffiuiii., and originally Bignilied the prebend 
or stipend appi)iuleil for Kustenunce of any person ; in later times 
it .rigiiilied the yearly pension paid out of the Treasury to the 
surviving members of a ilissolved ri'ligious house, who would 
have h.'ul no means of subsisting had it not been for the provi¬ 
sion thus made for ilutin. The term was also a]>plied to a pay¬ 
ment, in money or otherwise, hy way of pension, made hy 
a religions liouso to the nominee of a benefactor, W'ho soiiie- 
times had the right of appointing an unliniited number of 
such persons. 

(yTJlI'I'lLE (Italian), a court-yard, a .small court enclosed 
within a judace or ot her large building : it corresponds generally 
with tin- Latin rura'ditun. [Atrium, E. C. vol. i. col. 710.1 

(CORYDALINE, This alkaloid 

exists in tlu* roots of (hrydnii^ halbom, C. fahnnia^ and Aristolochvi 
cam. It crystallizes in short iirisms, or fine needles, wliich are 
soluble in alcohol, i-ther, and benzol, hut iiisolubli! in water. It 
melts ut 131)’, and at a higher temperatnre decomposes, acquiring 
a brown c.olour, ami evolving ammonia. It combines with a 
molecule of acid, foiiuing cryslaULue compounds which arc 
readily soluble* in water. When lie.ated with e.thylic iodide, 
eoryduline eoml»ines with it, forming ethylcorydalinc iodide, 
Ci„li,„((_:jI,)N()J (Iluicklioldt, Ann. 

( 'kcm. i'/mnii. Ixiv. 309 ; Wieke, A nn. Clicm. Pharm. exxxvii. 274.) 

CORYPHriCUiS (Greek xop^^dioi), the leader of the chorus in 
ancient Greece. In the modern Italian opera, the leader of the 
choir is called the enrifeo; in French, rnriJ 2 >hee. 


UOSMETIOS, ap]>lications to the skin intended to preserve 
or improvt* the comidexion. They commonly consist of hhpiids 
equally liarmless and nseles.s, scented w’itli musk, ambergris, 
casria, »)r lavender. But jireparations of lead and nuireury have 
been used for the same ])urpose. The French ajiply the term 
cosmeflqni .-} to conqiuunds of grease with ivory-black, or levigated 
uuiher, used to impart a black tint, or various shades of brown, 
ti» the hair of the liead, eyebrows, or w'hiskcrs. [IIair-dyes, 
E. C. S.] 

COSMORAMA (from the Greek /rJ<rAW»s, the world, and Ws 
a view) is a variety of the diorama, and received its name from 
presenting views in different parts of the world, TJio London 
Cosiuorama was at Nos. 2()7 and 209, Regent Street; but, like the 
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Diorama and the ranoraina, had but a comparatively short sea¬ 
son of ])opularity, and has Ion" been closed. [D 10 RA.MA, E. C, 
vol. iii. col. 6.39 ; Panorama, E. C. vol. vi. col. 242.] 

COSMOS. [CoaMOGRAPHY, E. C. vol. iii. col. 245.] 
COTARNIC ACID, C^H^^O, This acid is pro- 

duced w'lieii cotarninc is submitted to the action of dilute nitric 
acid, metliylamine being formed at the same time. 

-f- NO,Ho -f 2011, = + no,(cii,no). 

Cotamine. JN’itric acid. Water. Cotarnic acid. Mothylaminc 

nifratc. 

+ HO,NO, + 4H0 = 0M),„ +NC\H,0,N0,) 

Tlie acid is readily soluble in water, but sparingly in ;ib-.olu>l, .and 
gives white predjutateH witli stjlutioii of lliesaKsof silver and 
l(iad. (Mattbic'ssen .and Foster, Proc. //ey- ^oc. xi. 59.) 
COTflURNlTS. (Buskin, K. (\ vol. ii. col. 4(14.] 

COTTON MANUFACTLfRBS AND TUADlv fE.C.vid. 
iii. col. 249.] Since, tljo articles lime (dted were -written, the j 
cotton trade lias ])a6sed throiigli a period of eoin'iilsioii almost j 
unparalleled for its magnitude .and intiaisity. The civil war in 
America, from 1861 to 1866, deprived Europe (*f the usual 
BUpply' of this fibre from that country ; and .as the deticiciicy 
rould not be suddenly made n]) from other quarters, the eottou 
famine (as it was called) became intense. 

Cotton SvppJi/. (.llwervunt men had long felt that England 
•was dejiendeiit on the United States for eottou to a greati'r 
('.'ctont than -wais consistent willi sound and healthy tiude. But 
those most directly intere.sted took no stejis to axert or me<*t j 
the danger. Manclioster spinners (amtinued to buy Amerie.aii 
cotton in greater and greater proportion, because it suited them 
in quality, and the price was reasonable. They did not im¬ 
mediately want Indian or Egyjitiaii or Brazilian cotton, and 
they tliercfore paid little reg.'ird to the ba<;kwaj'dness of the cul¬ 
ture in those e.ountrics. In 1857, hoxvever, xvhen the iniee of 
American cotton hud risen, xvitliout any eoi’j'esftomling ris(‘ in 
the prices obtainable for manufucture<l goods, Manchester took 
the alarm, and became coimiiced of the necessity for oncouragiiig 
the culture in other countries. The ‘Cotton Siqijily Associa¬ 
tion’was Ibnnded ; .and measures xverc adojited, with the aid 
of the government and the East India (Vniqiaiiy, to enconr.age 
an increased supply from India and elsewhere. The import¬ 
ance of the subject was made .a])]i.aicnt on the comiiiencenK'nt 
of bostilitie.s between the Kortheni and Soutbern Stales early 
ill 18G1 ; the AVasbington government declared the Southern 
IJorts to be in a state of blockade ; and from tluit time; no 
cotton could leave the country (jxci-pt by stealtb or by breaking 
the blockade. The price rose (juiclily. llepivsentalions were 
made to foreign countries, showing lioxv certainly gtaid prices 
v’ould be attainable for all the cotton they might clioo.se io s(;nd 
to England. The I’aslia of Egy])t einjdoyed enormous gangs of 
peasants to cultivate cotton in iilaiil.ations belonging to him- 
eeif; tlie quantity rai.sed bec.ame great beyond all precedent; 
and he hiin.self bec.ame, one of the we.althiest men in the world. 
In India, the Bombay im’rch.ants sent agents into the interior, 
who offered such prices as tempted tliegroweis to renexved exer¬ 
tions. The cotton uaa.s slovenly ginned, badlj’^ ]>.acked, and 
rendered dirty by the mishaps of travel over the bad roads from 
the interior to the ports ; but Liver]xiol xvas e.ager to buy cotton 
in any quantities and from any countries, .aiul eveiy bale of 
Indian cotton obtained a liigh jirice. Alcu’chants found th.at they 
could even bring cotton fi'om China and .sl‘ 11 it at a luandsome 
profit. The Barbary States and the whole of Northeni Africa 
W'estward of Egypt; tlie AVest India Islands ; Brazil, Central 
America, and Mexico were incited to activity by the new.s of 
liigh prices at Liverpool. 


The manner in which the course of ocean transit was changed 
hy these events was almost without precedent. In 1860, the year 
before the disruption, the imports of cotton into the United 
Kingdom had reached the imparallcled quantity of 1,390,000,000 
lb.s., bf which l,115,000,(KK)lbs., or four-fifths of the whole quan¬ 
tity, ciune from the United States. But, after the blockade was 
e.stablished, the quantity of cotton obtained from the United 
States sank to 820,000,(K)0 Ihs. in 1861, 18,000,000 lbs. in 1862, 
and only 6,000,000 lbs. in 1863 ; after which year it CTadually 
rose again, hut without reaching the maximum obtained in 1860. 

The social aspects of the cotton famine in Lancashire can only 
be liglitly loiichcd liere. Mr. David Chadwick estimated that, 
in 1859, .about a year before the troubles began, there was capi¬ 
tal to the extent of .52,000,000/. sunk in cotton mills and 
machinery in L.anca.sliire ; 28,000,()()() spindles and 300,000 
looms ; 4(K),(MM) p(U’Hoii.s directly employed in the manufacture ; 
average xvages lo.s-. 3id. per week, equal to 205,833/. per week 
total, or 10,()53,000/. i)iu‘ annum. Reckoning only the 400,000 
per-sons actually engagt'd in tlie manufacture in Lancashire, and 
taking nouecount of tlie still larger number de])endenton them, it 
was known that in Oetob(>r, 18(;2, when the blockade liad existed 
abtuit a year and a half, 150,(X)0 out of the 400,OOO were entirely 
<iut of emphjy ; while 120,000 of the remainder were working 
short lime. By Christmas of that year the loss of wages in 
Lancashire was estimated at 20(),()()()/. pi'r week, including the 
■wages of machine-makers and oilier o])eratives usually employed 
in th(‘ collateral or indirect )>ranc.he.s f)f tlie cotton inausti'y. 
The unemployed operatives were, compelled to use up tlie little 
sax’ings tliey had invested ; the county, the. parishes, and the 
muuicipalities found euijdoymeiit for" many in making new 
roud.s, and in other useful W(ji ks ; poor law relief was adminis¬ 
tered to .an unusually large extent, holli outdoor and indoor ; a 
Rate-ill-Aid Bill 'w.a.s ]>asse(l to assist the parishes in obtaining 
mean.s for tlu'ir heavy exjx.-uses ; xvliile very large sums were 
Kub.sc.rihed by the ]iublic to the ‘ Alonsioii House Fund,’ the 
‘Manchester (Vntral Relief Fund/ Ihi; ‘Biidgexvater House 
Fund/ di.strict relief coinniitti'cs, vtc.. By these aids, and by the 
brave manner in which the Lancashire oiieratives liorc their 
juivations, the period of calamity xvas tided over; the war 
ended in i8(;,5, the (Southern ports xvere re-oiieued, the little 
eottou tliat h.ad escapeil tin* ravages of war wa.s liroiight to 
m.arket, and the freeil m-gvoes xvmv eiicnur.aged to cultivate such 
, cottoii-liehlB as the ne.arly nuned planters still ]>ossessed. So 
I ra])i<l wa.sthe recox'ery aftiT tlie civil war that tlie cotton cro]) of 
j 1870 exceeded 1,200,000,000 ihs., of which more than half was 
: purchased by England. 

j Tile Cotton ►Supply Association, Iioxvcver, did not .abandon its 
: labours. Its ]»r()ceedings aiv tri'ati-d lull}’ in ‘ The Cotton Sni)ply 
j Assitciation : its Origin and Progres.'^,’by Isaac AVults, .secretary : 

AIanchesl cr, 1871; to which useful digest we rcler the reader. Here 
j "weeau only nicutioii tliat the ,attentif)n of the asixociation has been 
I directed to India, Turk(',v, Kgy]4,, Italy, Greece, Brazil, Central 
j America, AVist Indies, Nortli Africa, South Africa, Australia, 

I and some of the South Sea Islands. Good and healthy seed has 
: bemi .sent to regions Jiitlierto ill .supplied, and representations have 
: been made to t.lie]iot(-nlatt's of cott on-growing countries, in regard 
to roads, canals, irrigation, manure, implements, picking and gin¬ 
ning, harboui’.s, ]iorls, quav’.s, shij»piug, the removal of vexatious 
: iiiqiorl.s or due.s, &c. Cutton-groxviiig comjianies have from 
lime to time' been formed to ai)]»ly English capital to the ciilti- 
, vation of cotton in foreign Jamls, but they have not been 
I attejnle<l witli mueb success. 

Cotton Trade. AVt* xvill now place in a tabular form tlie 
liguivs necessary to show the. qu.antity in pounds (Liverpool 
iiiercliants estimate in bides of about 460 lbs. each), imported 
from the principal cotton-jjrorlucing countries in each year from 
1860 to J870, both inclusive : - 


Years. 

United Stales. 

India. 


Unizil. 

Ollier Countries. 

Total. 


11.S. 

lb.s. 


Ihs. 

lbs. 

lbs. 

I860 

1,11'),800,608 

204,111,168 

43,954,064 

17,286,8(54 

19,666,048 

1,.390,938,752 

1861 

819,500,528 

.369,040,448 

40,892,096 

17,2,90,336 

10,261,328 

1,25(5,984,736 

1862 

13,524,221 

392,G.'>4,.528 

59,012,464 

23,339,008 

35,443,072 

52.3,973,296 

1863 

6,.394,080 

434,428,784 

!)3,552,3(>S 

22,603,168 

112,604,864 

(5(59,583,264 

1864 

14,148,064 

f)0(i,527,392 

12.5,493,648 

38,017,504 

209,118,112 

89.3,304,720 

1865 

135,832,480 

44.5,947,600 

176.838,144 

55,403,152 

183,956,912 

977,978,288 

1866 

.'>20,057,440 

615,302,240 

llH,26(),8(Mt 

68,522,490 

54,986,960 

1,377,129,936 

1867 

528,162,096 

498,317,008 

126,284,592 

70,421,232 

.39,351,984 

1,262,536,912 

1868 

574,444,752 

493,706,640 

129,182,928 

5)8,796,768 

.31,952,928 

1,328,084,016 

1869 

457,358,944 

481,377,344 

160,447,616 

79,417,968 

42,207,984 

1,220,809,856 

1870 

665,604,000 

426,416,000 

87,968,000 

161,504,000 

44,840,000 

1,384,932,000 
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We here see how enormous a stride was made by India, siting 
from about 200 to 600 million pounds in the | 3 criod embraced 
by the American civil war. Egypt sprang up from 44 to 177 
million pounds. The 209 million pounds supplied by other 
countries ” in 1804 comiiriaed large conHignments from regions 
which liad until then sent us only small quantities oi cotton 
such as 86 million pounds from (Uiina, 26 million iroiii Mexico, 
22 million from North Africa, and 9 million from .Ta]>an. The 
42 million pounds from Bermuda and tin* Baliam.'is consisted 
probably of cotton smuggled to those islands by pvivatiiers which 
had run the blockade at the American ports. 'I'he accounts for 
1871 are not madij up at tin? period of writing this paragraj)!!, 
but the importation ol cotton into the Unit(.*d Kingdom is known 
to Iiave been larger than in any former 3 ’^ear. 

The, above quantitii^s represent the w]lol(^ of the cotton im¬ 
ported ; Imt it was not ail u orked n]) in this country ; usually 
about one-fourth is re-exported for manufacture in othm’ countries. 
Speaking in round numbers, our home consumption of cotton 
in the last five years, lu maiiufacturiug yarn and cotton goods, has 
averaged about one thownnd inilUon ])omi(ls ])er annum.^ 

The fluctuations in pric(', wiui' as remarkable as those in quan¬ 
tity during tin*, d(!artli. Tn tlie. year before the civil war the 
average price of all the cotton imported Avas about G\(l. ])er poiiml ; 
in 1861 it Avas 7Ad. ; then canui a sudden rise in JH62 to 14ld. ; 
in 1863, 20AA'hicli Avns about the average in 1864; 162a. in 
1865; and 13^d. in 1866. Since the last-named year the fall 
lias continued, though the i)rice has not yet rc'uehed the h>Av 
figure of 1860. In 1864, and again in 1866, the .sum paid ior 
the cotton brought to England Avas nearly 78,000,lXK)h in each 
yeai*, the rise in c|uantity being about equalled by the full iu 
price ill 1866. 

Of the cotton imported into the United Kingdom one part is 
re-exported in tlie raw stale fur manufacturing iu foreign coun¬ 
tries ; another part is inunulactured here into yarn, bobbin-lace, 
hosieiy, and ])iece good.s, and cxpoi ted for Aveai’ in foreign coun¬ 
tries ;"lhe third ])art is manufactureil liere for home use. The 
following table relates to cotlon yarns, <(uantitie.s and value!-', 
exporteil from 1860 to 1860, both inclusive ;— 


Years. 

Yitins, 


Value. 

1860 . . 

, . 107,343,65.5 

lbs. 

£9,870,875 

1861 . . 

. . 177,848,353 

•j 

0,292,7(51 

1862 . . 

. . 93,225,800 


6,202,210 

1863 . . 

. . 74,308,2(51 


8,0(53,128 

1864 . . 

. . 75,677,521 


9,083,239 

1865 . . 

. . 103,5.3.3,(500 


10,342,737 

1866 . . 

. . 138,801,53.S 


13,(585,627 

18(57 . . 

. . 160,096,708 

„ 

14,871,(517 

1868 . . 

. . 174,262,196 

j) 

14,714,899 

1869 . . 

. . 1(59,517,575 


11,1.57,513 


Two facts are strikingly illustrated by tliis table, viz., the va.st 
extent to AA'hich British-spun cotton yarn is jmrehased by the 
Aveavers of other couiitiies ; iind the elfect of ri.se in juice iu 
counterhulancing a le.ssening in (|uuntity, u.s exhibited from 
1862 oiiAvards. The next bible relates to the <piantities of cotton 
sewing-tliread and cotton stocking.s ex])orted ;— 


Years. 

Thread. 

Stockings. 

1860 . . 

. (5,297,5.54 Ihs. 

1,055,984 dozen pairs. 

1861 . . 

. 5,100,900 „ 

(598,300 „ 

1802 . . 

. 4,637,273 „ 

887,88(5 „ 

1863 . . 

. 4,431,3.58 ,, 

711,(5(52 „ 

1864 . . 

. 4.434,526 ,, 

606,.5(5(5 „ 

1865 . . 

. 4,625,838 „ 

613,425 „ 

186(5 . . 

. 6,355,458 „ 

974,163 ., 

18(57 . . 

. (5,511,539 „ 

1,096,648 „ 

1868 . . 

. 6,602,175 „ 

1,008,941 „ 

1869 . . 

. 6,849,983 „ 

954,491 „ 


The export of woven cotton goods Avas as IblloAV's ;— 


Years. Plain goods. 

1860 1,805,092,537 yds. 

1861 1,738,586,085 „ 

1862 1,033,324,260 „ 

1863 1,110,644,654 „ 

1864 1,101,666,342 „ 

1865 1,308,606,480 „ 

1866 1,677,872,691 „ 

1867 1,955,316,418 „ 

1868 2,037,146,671 „ 

1869 1,920,183,922 „ 


Printed or dyed. 
971,126,890 yds. 
828,873,922 „ 
648,070,340 „ 
600,317,618 „ 
650,422,968 „ 
705,697,236 „ 
897,825,647 „ 
881,707,289 „ 
939,962,980 „ 
946,929,441 „ 


Total. 

2,776,218,427 yds. 
2,667,459,007 „ 
1,681,394,6(M1 „ 

1,710,962,072 „ 
1,751,989,300 „ 
2,014,303,716 „ 
2,676,698,138 „ 
2,837,023,707 „ 
2,977,108,551 „ 

2,866,113,303 „ 


Selecting one year, 1870 (the latest to which the official tables 
at present a]>ply), tlui folloAving giA^es the particulars souiCAvhat 
more in detail :— 


EXPORTS IN 1870. 


Cotton 5 'am . ... 

Piece-goods, while . 

„ ' „ dyed, iS:c. 

Lace and net . . . 

Stockings . . . • . 

Other hosiery . . . 

Sewing-thread . . 
Small ware.s . . . 


186,386,730 Ihs. 
2,301,0(51,579 yd.s. 
901,.S()2,Of;4 

8(;(),S41 du/. 

7,272,858 lbs. 


= ,£14,682,850 
== 34,251,014 

= 19,082,097 

838,042 
^ 293,934 

518,179 
= 1,205,360 

538,649 


£71,418,131 

Tiiese figures shoAV that, after supplying a home demand of 
cotton garments and furniture for more than 30 million person.s, 
Ave .sell to fiueign conntri(*.s manufactured cotton goods to tlie 
value of at least 70 millions sterling per annum, every pound of 
Avhich has rendered a considerable percentage in labour Avages. 
The piece-goods alone AA'ould extend nearly two million miles, 
if jilaced end to end. For cotton yarn our best customer is 
llolliind (probably in transit to otJier conntrie.s); then, in the 
(uder of quautitie.s, (lermany, India, Italy, Turkey, China, 
.lapun. For piece-goods the order is as folloAVs :—India, China, 
Turkey, Brazil, West Indies, United States. It affords 
striking evidence of the vastness of this trade, that the cotton 
l>iece goods e.vported from the United Kingdom to the various 
jioils of remote Asia, in 1870, measured 1,400,000,000 yards, 
having a money value of nearly 20 , 000 , 000 h During the Fraiico- 
Cenujin War of 1870-71, our exports of yarn and piece-goods 
to France and Geriuuny Avere lessened, hut increased to most 
other countries. 

Mannfnt'fnrinii operations. The (liiining of cotton is now 
receiving much attention. Tin* jiods, us gathered from the 
field, comprise seeds us AVi-ll as fibres, .and the seeds must bo got 
rill of belbre tlie fibres can be spun and Avoven, The simple 
Indian clinrbi ellecls this separation by means of two small 
j-oll<*rs ; the libi’cs ciiu ]ta.«s between them, but the seeds, unable 
so to do, fall doAA'ii. I’he American .s-tniw/ui, Avliich Avorks much 
more etlic.ieutly, has a si-ries of circular saws and a cylinder 
mounted Avith brn.she.-i; the teeth of the saAV tear out the seeds 
by rotating .ag.ainst the brushes. The Macarihij roller-gin, a 
still lietter machine, seizes the eoltoii by a spiked roller, par¬ 
tially o])cn,s it, and tran.sfers it by a vi\)r.ating comb to otlier 
rollers studded Ayith blades. An opinion prevails that the fibre 
is injnreil Avliile being cleiined l)y the gins usually employed in 
India. Hence the government of India, in 187(1, invited manu¬ 
facturers to devise some noAV form of giii that Avill fulfil prescribed 
conditions. During the year 1871 the manufacturers were in- 
A'enting and iinproAung. 1 )r. Forbes Watson, reporter on the jiro- 
dnets of Tndiii, sujAerhitending the conqietitiun on the part ot tlie 
goA'ernmont, Avhile a connnitlta* ajipointed )>y the Cotton Supjfly 
Assoc.iation rendered evi'ry Jissistance. Lancasliire is much 
intere.stedinihe result, seiung that Indiiiii cotton is often deterio¬ 
rate*! to the extent ol 2*/. oreA^en 4(1. per Ih. by )>ad ginning. TJie 
gin, Avhati'ver kind it he, must he adapleil to the cotton usually 
groAvn in India ; and tlie problem is to deteiiuine wlic.ther the 
saw action or the roller action can be made most suitable, 
yeveral gins Avere entered for competition; and 70,000 lbs. of 
nncleanecl cotton Avere j>rovided to be operated on. Tlie place 
of (rial Ava.s Messrs. Bercival and 1 hitterson'.s cotton mill, Man¬ 
chester; the trials continued for five hours per day; steam 
poAver Avas siqiplied for all tlio gins, hut each gin Avas managed 
by the oAAUier or hi.s agent. Tlie cleaned samjdes were sub¬ 
mitted to experieiici'd cotloii-lirokers and spinners, Avho reported 
on the value, market and manufacturing, ot each, without know¬ 
ing by Avhich gins the several samples liad been cleaned. The 
fir.st .series of exjieriiuents Avas completed in NoA'emher tmd 
December, 1871 ; after Avhieli it aviis resolved to make a second 
serie.s in .laniuiry and February, 1872. 

After cotton has been ginned in India it Aveiglis only 5 lbs. per 
cubic foot; .and as the shipowner charges for freight by bulk, it 
becomes important to compress the cotton inlo a small space. 
The pres-sure is usually effected, partly in the field, jnirlly at the 
port of shiximent. Hand-presses, steam-presses, and hydraulic 
presses are employed. Sometimes the pressure is so groat as to 
get 60 lbs. of cotton into a cubic foot, hut the quantity is more 
usually 26 Ihs. to 35 lbs. A road locomotive has been contrived 
which presses the cotton while dragging it from the field to the port. 
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The general manufactiiri ng operations in an English cotton mill, 
as described in E. C. vol. iii- col. 248, &c., remain without much 
alteration. Mr. Platt, lioatl of the well-known firm of Platt 
Brothers, niachinc-inakers at Oldham, has presented, in a 
paper read before the Institution of Mechanical Engineers, 
an account of the principal changes ellected in cotton ma¬ 
chinery in recent years. The opening machine, for disentan¬ 
gling the tufts of cotton, and expelling the sand and dirt which 
are always present (especially it the ginning has beeii imper¬ 
fectly performed), now comprises ii pii‘k(!i-cylinder with twelve 
rows 01 teeth, to tear open the tnfls ; a circular grid to allow 
the sand and dirt to fall out; a bcatei-eyliuder to open the 
cotton more fully ; and a wiri*-g!ui;j«' cvlinder, Ihrongli whiiii 
the rniest particles of dii t arc inatlc l<i ]»a’-s by llu' i-au lioii uf a 
current of air. Thv. scuichltui nKtrhlnt^iuAvnd oli being Jed by 
hand with weigbed-out ]»f)rti<iiis of cettoii, as was fiirmcrlv done, 
is now fed with greater regularity, and imicli greater celerity, by 
automatic mecbunisni; it c()in])leles the o])ening ol’ the cotton, 
and spreads it out into an ci|nalile layer; this is niuinly done 
by beaters revolving with great ra]tidil.v. Tin? lajqdng machine 
separates the lilircs sfill more conijiletely, and arranges tln'iii in 
a uniform lap, but still crossing one aiiot'lie-r at all angles. The 
carding machine brings the fibres ])arall(‘], by steel or iron teeth 
fixed in a rotating cylinder. One of tlie recent iinproveiiients 
consists in making this cylinder of iron, to avoid irregularities 
which used to result from the swelling ainl shrinking of woodtm 
cylinders hy clianges of weather. The draining frame takes the 
cotton from the carding machine in strips culled slivers ; these 
slivers are doubled, and drawn out many times in succession, to 
eijualiBe lliem in every part, by distributing any irregularities 
that may e.xist in the length, thickness, or (juaiity <►!' the. fibres. 
The aluhbing frame reduces the, slivers into slubbings, and fur¬ 
ther etjualiscs them by many doublings and drawings. M'be 
intermediate frame is a modern refiiieiiieiii to carry tlus same 
processes to a still furtlier stag(' of coiupleteiiess. The. rm'ing 
frame contributes a twisting action, (aim) lined with doubling and 
drawing, which brings the cotton to ilui state tif roving, a soft, 
slightly Wisted cord. Lastly comes the spinning 'machim, in 
which the chief recent imiiroveiiieuts have been made. This 
wonderful machine, one. of llie marvels of mechanical construc¬ 
tion, is now made of such magnitude as soinetimes to contain 
l,t)0t) spindles. If No. 82 be taken nff an average <jnality of 
mnle-spun yam, it is calculated that a ]iair of mule mnchine.s, 
managed by Ji man and two lioys, can sjiiii 45,(.)()() hanks of 
cotton-yam, of 810 yards each, or 21,0(K) miles in all, iji a week 
of GO hours. It is further computed that it would take (>,000 
hand-spinners, by the old distaH' and spintlle, to do the. same 
amount of work in the same time. Few examples of laliour- 
saving by machinery can parallel this. 

The number of cotton spindles at work in the United King¬ 
dom is roughly estimated ut 30,000,000, having a s]>iuning 
power equal to the production of sixty-four million miles of 
yarn per day of ten hours, more than enough to coil four times 
roimd the earth every minute. 

There is a convenient mode udo])ted in Lancashire of estimat¬ 
ing the total capital sunk in a cotton mill by the number of 
spindles ; so much per s])indle to ]»ay for buildings, moving 
i) 0 wer, niachinery, and upi)liauces of all kinds. Mr. Ellison, in 
1858, set down this probable average at 21s'. ])cr spindle, c'.osl. 
price ; deducting one-fonrth i’or wear and tear, the actual value 
111 that year was 18s. pur .spindle. An e.stiniate made in J<S7J 
places tlie average at 18/f. even for new building.s and machinery. 
The cotton dealers and brokers in like manne.r nuikti use of the 
spindle us a unit or measure for dctemiining the quantity of cot¬ 
ton used up annually in our mills. It is found that, taking one 
mill with another, one spinning nuichiiie with another, oiu- 
kind of yam with another, omi year with another, the spindles 
work up about 31 lbs. or 32 lbs, of cotton jtcr year each. Ly 
this test, irrespective of official returns, the trade fonns un efjti- 
mate of the total cousumption of cotton each week, making al¬ 
lowance for some machines remaining idh', and othens added in 
new mills. 

According to the progi’amme issued by the Royal Commis- 
sioners of tne Annual International Exhibition, cotton, cotton 
machinery, and cotton goods will form ])rominent features in 
the second of those Exhibitions, to be held in London in 1872. If 
Lancashire puts forth its strength, thi.s display ought to excel 
any that has preceded it. This is the more <.lesiruble, because 
English cotton manufactures and machines were very inade¬ 
quately represented at the Paris Exhibiti(jn of 18G7. 

In 18GG Professor Leoni Levi endeavoured to anivo at an 


e.stimate of the prohahle amount of wages earned by cotton 
operatives in all the mills in the United Kingdom, and, though 
nece.ssnrily conjectural, the results may be given. “ Assuming 
the very low average of 21«. per week per man twenty to Bi.xty 
year-s of age, 7s. for boys and youths under twenty, 14«. for 
women, and Gs. for girls, and taking only the number of persons 
up to sixty years of jige, the total earnings in the cotton iiianu- 
factiire may be estimated at 17,000,000/. iji England and Wales, 
2,500,000/.'in Scotl.md, and 1,500,000/. in Ireland, making a 
total of 21,0(K),000/.” The inspectors of factorie.s, at the end of 
1870 and beginning of 1871, found the foUowiiig to be the rates 
of wage.s paiil at u Manch(*stcr cotton mill where tlie finer kinds 
of yani \\» tc .^]uiu : - S]iinnf'r.s (the men who superintend the 
large juule-iii.ichine.s), 45.s-. to 50.s-. per week ; pieceis (woiuen), 
Os. to JOjf.; pieceiH (youug ])e.rKons), Ga'. Gd.; card grinders, 21.«.; 
card 8tripi)crs, 18.s. G(/. ; card-room fraiiieis, Os. to 12s. ; lap-car¬ 
riers, (is. 6d. ; liund-reelers, 11s. ; half-timers, 2s. Cd. ; me¬ 
chanics, 33s. 

COTTON SEED PRODUCTS. Increased attention is 
being paid to llie .seed of cotton as a source of oil. When 
the chiirka, the saw-gin, or the roller-gin has separated tlie 
.seed ol the pod fruiii the fibre, tlu'. Ibriiiei* has usually been 
left to manure the colton-tield ; but its value as an oil-,<^eed 
is beroniing recognised. Tt is luiarly e({ual to linseed in fat and 
nitrogen, and much clieaper. When crushed, ground, heated, 
and ])re.sspd, it yields 15 to 18 per cent, of oil, brownish red, and 
not very limpid. Wlieii retined, the oil is a good lubricator for 
niacliinery, and a good oil for lamp.s. As tlie refined is nearly 
as jnive in taste, and colour as olive oil, and as a considerable 
quantity finds its way into Italy, an o])inion ])revails that it is 
used to adullerate tlie Florence .salad oil. Of the 120,000 tons 
of cotloii-seed inqiorted in 1870, it is probable that the greater 
portion Avas consigned to the oil-mill,s, the remaiuder being 
choice kinds imported Iroiii America by the government of 
India and by the ( kitton Siqiply Associations, for transmission to 
K'gions where the indigi-iums cotton is of poor (quality. It lias 
recently been estimated that the seed of a full United States 
e.ro]) of cotton amounts to nearly 2,000,000 tons, of Avhicli one- 
hall might be made available lor oil-pressing, 4’lie oil-eake or 
dry reluse is Avortli 2/. per ton as cattle food. A jiortion ol fibre 
always adlieres t.i> the seed during and alter ginning; and 
attemjits are iioav being made to utilise tliis ]iorl.ion as a pajM-r- 
nuikiiig material. Me.ssrs. Rose and Gibson placed in the Inter¬ 
national Exhibition ol 1871 s])eeimens ol libre wiiich bad been 
reclaimid Iroiii ginned cotton-seed, paper iiuule Iroiii it, seed-oil, 
and other secondaiy jirodncls. The se]tar!ttion Avas ellected 
jiartly by means ol jieciiliar rollers, partly by stee]>ing in alka¬ 
line solutions. 

COUCHANT. In Heraldry, an animal Avheu represented 
lying doAvn Avith head erect, or awake, is described as Couchant; 
Avben rejiresented slee,])ing, it is said to be Durniaut. [IlERaLDTiy, 
E. (•■. A7>1. iv. e.oJ. 

COUMARIN [E. C. vol. iii. col. 278), C„H„02 {('Mtj. 
Coumarin lias been jirepared artificially by Perkin, by the action 
ol acetic anhydride on sodium s.'ilicylhydi’ide, CylJaNaCJa 
{(\^H^Na()^). By Iraclional distillation the product may be .‘Sepa¬ 
rated into two ])ortionH, thi; loAver one consisting ol acetic auby- 
driile and .salicyl ahlebyde, ami the other, which passes over at a 
much higher temperature, being coumarin, identical in all its 
2 )roi>erlie.s Avitli tlnit obtained from the Tonka bean. 


(VII,Na02 -1 


iSodiuiu 

piJicyl hydride. 


( CMeO 

( CMeO 
Acetic 
anhydride. 


(^NaO,.afi. + o,a,o. - 


= (yi,o, 


+ + look 


Cournuriii. Water. Sodium 

acotute. 


+ 2H0 + Na0,C.,IT,0,.') 


Pure coumarin melts at G7°, and boils at 291®. When boiled 
for some time with a concentrated solution of potash, it becomes 
converted into ijotassic couniamte, from wdiich the coumaric acid 
may 1 m; obtained by the addition ol a mineral acid. The acid 
crystalli/es in brillirnt laminm, Avliicb melt at 208®, and arc 
soluble in water, alcoliol, and ether. Fused with jjotassichydrate 
it is decomjwsed, yielding potassic salicylate and 2 >otassic acetate. 
Homologous coumoii^ and the coricsjionding acids, have been 
]>rei)ared by substituting butyric and waleric anhydrides for the 
acetic anhydride em 2 *loyed in the prejiaration of the normal 
coumarin. Chlorine and bromine substitution compounds of 
coumurin have been obtained, but they are of little general in- 
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terest. (IVrldu, Jour, (hem. Soc. xxi. 53, nud Ann. Glmn. Plmrni. CUUNTERSEAL. Tlic, use of the comiterseul—-that is, as 
cxlvii. 229 ; Zwenger, do. Hup, viii. 23 ; and %e.ih. ('hem. IftTO, its derivation implies, mi impression of a second matiix upon 
612). 1 1 . 1 t\m appoaite side of the seal—is to be traced back almost as far 

Hydrocoumaricacidy The sodium salt us the dale of the iiist using of .seals in European diplomatic art. 

of tms acid is formed when sodium utnalgani is ailded to a hot It is probable that it was first employed to render imitation and 
alcoholic solution of couniarin. The acid is bibasic, and when forgery of the simple seal, with only one side impressed, more 
pure, crystallines in colourless needles which are hut s])aringly diilicult, if not altogether impossible*! Hence we find that forged 
soluble in cold water, more s(i in hot, and readily in alcohol and charters reijuiring seals with a coiuiterseal to attest their con- 
cther. Its salts are mostly crystalline. When the acid is tents were snpjilied by tlie fabricators eitlicr with an imitation 
cautiously fused, it loses two nn'ilecules of water ami becomes of the giuminc seal, or, as is the laso with seveml documents 
converted into the anhydride. j purporting to be grants from William the Comjueror to English 

Hydrocoumarin, eompound ciys- monastic eslublishments, witli original seals cut from othertleeds, 

lallizes in colourless needles, melting at 222' ; they are almo.st and artfully contrived to ap})ear as thougli they hml always lieeii 
insoluble ill water, alcohol, and etlu j', hut are moderately appended to the .simulated deeds tliey jnirjiorL to ratih\ The 
soluble ill chlorofoini. When boile.il with alcoholic potash it is coimterseal seems to exhibit three distinct forms. 1. From an 
converted into polassic ]iy<lroconmarate. (Z\v(*ng(*r, /eiis. (hi m. engmved matrix rr‘s<‘nibling that of the obverse, and containing 
1870, 714). the idea coniiiieiiced by that side, as on the. (Ireat Seals of Kiig- 

COUNTER, in Heraldry, reversed. Set* the. exani|des of lainl, where the sovereign, who is dt'picled in regal state on the 
(Joiintcr-vair, Shield C, and J'ol<:nt-ri)unlcr-pnte}f(, Shiehl 7 in obverse, appears in etjueslrian style as a l«u-oii or duke on the 
Heraldry, E. (J. vol. iv. col. (KH. revinsc. This form is ])erhap.s not so much a counterseal proper 

COUNTER-IRRITANTS, in Medicine, stimulating ami cor- as a rciv/-sc. 2. From an engraved matrix smaller than, and of 


rosive substances applied to the surface and artificisil sores pro¬ 
duced on the skin, iii order to lessen the force of some deeper- 
seated disease, or to supersede it. The most common counter- 
irritants are the mustard ])Oultice, the pepper plaster, the several 
])reparations of the blisteriiig-lly, hartshorn and oil, the soap, 
camjilior, and animouiu liniinenls, and tartar-emelie ointment. 
Idle more permanent forms of counter-irritant consist in issues 
produced by corrosive substances or the actual caiitery, anil kept 
open by stimulant applications; and setons consisting of a foreign 
body, such as u plug of cotton, thrust through a fold of the .slaii 
with a large sharp needle. Issues are generally made in the arm 
or on the chest, and sittons in the nape of the neck. 

COUNTERMARK, a small imiiression made upon a coin 
after its original issue, up])aieuLly for dill'ereiit ivasons. It 
occurs on the earlier Greek coins, on which the counter- 
marks are the symbols or types of other cities : thus .an 
archaic coin of Soli, in Cy]irus, has three countennark.s, the 
emblems of Cyzious, Argolis, and Adaua, jirobably to au¬ 
thorise its li^gal cin ulatiun in these cities ; even the old iEgi- 
netan didrachms arii occasionally coiuitermavk«‘d. At a later 
])eriod the names of the cities were soinetimes countlirniarkiul, 
ns 2AP for Sardes, and TPA for Tralh's, nii a coin of Side in 
l’uni]»hylia ; but jwevious to the Roman Emjiiri! symbols, and 
not letters, were used. A1 thougli the c.oius of cities arc often 
thus marked, it is rare to find such im])ressious on those of kmgs 
and princtis. In the Roman series the consular coins are occasion¬ 
ally countermarked, but the gold and silver never, which was per¬ 
haps owing to these metals being coined by the Einjieror, while 
bronze and copjier were used by the authority of the Senate. 
From the time of Augustus to Trajan the Roman medallions 
and coins freipieutly bear countermarks udiich are iliilicult to be 
exjdained, as they consist almost alone of initial letter.s. Some 
of these seem to allude to the revolutions which marked the 
epoch, and the atteiiiiits of the J8cnatc or popular jiarty to regain 
its power. Some of the most coinmoii are N CARR, found on 
coins of Tiberius and Claudius, the meaning of which has never 
been satisfactorily explained; Ti AV, Tiberius Augustus pro¬ 
bably, for the elevations of ( llaudius, a.d. 41, found on coins of 
Caligula, Germauicus, and Claudius ; ROMA, found on those of 
Caligula; PRO BOV, jiro bono urbis, for the good of the city, 
found on those of Claudius ; and SPQR, “ The Senate and the 
Roman People,” struck across the neck of coiins of Nero. In the 
confusion anil struggle whicli followed after Nero’s death, counter- 
niarks, with the iiames of Otho and Vespasian, were common on 
the brass imperial coins of the Greek cities, struck by the rival 
factions or under municipal authority. So on the death of 
Gelu, A.D. 211, the word ©EO [2], for Diviis, divine, appears on 
the coins after the erasure of his head ujioii them, and conse- 
<iuent on his deification by his brother Curacalla. But on the 
Roman currency there are no countenruu'ks till JusLiiius, a.d. 
483. There is no doubt that these marks were put on the 
coins by authority, and not caprice, either to mark tlie legality 
or sanction the value of the coins tiU those of a new emperor 
could be issued. In the case of cities, they authorised the 
circulation ; and even in England as late * as the reign of 
George III. in 1797 Spanish dollars were countermarked with 
the lung’s head, and made a legal tender. 

(Pelleiin, Becueil des Medailtesy supp. ii. pi. 3, iii. p. 25 ; De 
Boze^ Science des Medailles, i. 360 ; Haym, Thesaurus, ii. pi. 29; 
Henin, Memuel de Nvmismatique, i., p. 212, s. 292). 
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a diflereul. iiatiin* to tlic obrerse, to which it is attached, as may 
bi! .seen on tlu* t;arly Great Seals of Fiance, where a simple ileur- 
de-lis within an oval is used ; lu* a shield of arms suiTuunded hy 
a motto, or legend, commeucing witli the word “ Contrasigillum 
in one of its many contracted form.s, is freipieiitly used by the 
nubility of the middle ages. (Jonventiuil seals are very often 
couuk‘r.^euled by tlie head of the house with his own seal. 3. 
The laost interesting form which the counterseal exhibits is 
when it gives us the impression of a liugev-ring. Many such 
impressions yet remaining as couiiterseuls of ecclesiastical digni¬ 
taries bear witness to tlie exceeding beauty of such olnects of 
art. Engraved gems and precious stones, sometimes as large as 
an inch and a lialf by an inch, oval, were in special reipiest for 
this class of seal-ring, and they were generally set in silver or 
gohl, with a rim .sutticieutly wide to admit a sacred text, a 
favourite motto, or iiuine of the owner, as, “ Fracta rovelo secre- 
tum,” “ Avc Maria Gracia I’leiia,” Frange lege tege,” “ Clausa 
secreta tego,” “ Memorare novissinia,” “ Sigillum Johaunis Epis- 
copi,” “ Roberti signuiii nil signantis non dignuiii,” “Muter Dei 
memento iiiei,” “ J’reve. sii,” “ Ego sccreta tego,”“Sum tuus esto 
mens,” “Sigillum secre.tnm,” “ Sigiuim secreti,” “Sel prive suy 
iipele,” “Jloc Aldholiiivs ago tpiod presens signat imago!” 
Many similar legends abound in tlie counlerseals of the 13lh, 
14th, and i5th cciiluries, and it is by means of these objects that 
we alone jiussess impiessiuns of some of the finest gems known. 
The use of gems cut in relief is very rare, but occasionally sea^ 
and counter.seal.s are foiiiul upon charters bearing impressions in 
intaglio. Occasionally, too, ])ortions of the chased setting of the 
ring arc imi>reased and discernible upon the surrounding wax, 
thereby alfordiiig additional light upon the combination of the 
precious metals and stones in the art of the ring and seal-makers 
111 the luidilh* ages. 

COUNTV COURTS. The jurisdiction of these Courts dur¬ 
ing the last few years lias been 'extended to embrace almost every 
variety of civil deinainl. 

By the 28 & 29 A’^ict. c. 99, they have been empowered to enter¬ 
tain equity suits in the following cases ;— 

1. In all suits by creditors, legatees (whether specific, pecu- 
nhuy, or residuary), devisees (whether in trust or otherwise), 
heirs at law or next of kin, in wliicli the jiei-sonal or real or per¬ 
sonal and real estate against, or for an account or administration 
of, xvhich the demand may be made shall not exceed in amount 
or value the sum of bOOl 

2. Ill all suits for the execution of trusts in which the trust 
estate or fund shall not exceed in amount or value the sum of 
600/. 

3. Ill all suits fur foreclosure or redemption, or for enforcing 
any charge or lien, where the mortgage, chaige, or lien shall not 
exceed in amount the sum of b(K)l. 

4. In all proceedings under the Trustees Relief Acts, or under 
the Trustee Acts, or under any of such Acts, in wdiich the trust 
estate or fund to which the proceeding relates sliall not exceed 
in amount or value the sum of 500i. 

5. In all proceedings relating to the maintenance or advance¬ 
ment of infants, in which the property of the infant shall not 
exceed in amount or value the sum of 6001. 

6. In all suits for the dissolution or winding up of any part¬ 
nership in which the whole property, stock, and credits of sach 
partnership shall not exceed in amount or value the BUih of 
6001. 
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uz 


COUKSING. 


COURSING. 


644 


7. In all proceedings for orders in the nature of injunctions, 
where the same are reiiuisite for granting relief in any matter in 
which jurisdiction is given by this Act to the County Court, or 
for stay of proceedings at law to recover any debt provable under 
a decree mr the administration ot an estate made by the court 
to which the application for the order to stay proceedings is 
made. 

IVe have already seen that Admiralty jurisdiction [Admi¬ 
ralty Courts, E. C. S. col. 47] has been conferred upon certain 
of these courts—such, namely, as are conveniently situate iii 
relation to shipping ports. 

Bv the 30 & 31 Vid., c. 142, their common law jurisdiction 
has Deen further amended, extended, and made stili more elli- 
cient. They may now entertain actions for malicious jjroseeution 
libel, slander,and the like, hitherto always excepted out of theii 
jurisdiction. Actions of cjeetiiwnt, when neither the value o 
the property nor the rent exceeds 2o/., may he brought there 
and so may actions involving questions of title to lands, wlu'i 
the value of the lands or the rent does not exceed 201. The trial 
of issues hefore the sheriff is wholly transferred to the.se court 
and the 3 & 4 Will. 4, o. 42, .s. 17, authorising sueli trials hy tli 
sheriff, is repealed. Any othei’ action wliiitsotver may, at the 
option of a judge of the superior eouits, and at the request e' 
one of the jJarties, he transmitted for trial to one of thc^sti court? 
And ill any action tried in a superior court, il' the plaintiff d 
not recover more than 201. in contract, and than 10/. in tort, he 
docs not recover anv costs of suit, unless a ceilificate, rule, o 
order be made for the costs, on the ground that the action wa: 
proper to be brought in the superior courts. 

COUPLES, IN MECHANICS [Theory ov Coupi.ek, E. C. 
vol. viii. col. 209]. 

COURSING, the term applied to the jiunsuit of the hare li 
dogs hunting by their sight only. In ancient, medimval, and eve 
comparatively modern timo.s, b(»ar8, wolve.s, martens, deer, foxe 
and various other wild animals were coursed ; hut the sport as at 
present practised dates from the I’eign of Queen Elizabeth, wle 
took great interest in it, and made it a fashionable, ainusenienl. 
Certain laws were then framed by Thoma-s Howard, Duke 
Norfolk, which were the germ of all the rules and regulalii 
that have been adopted since; lie first promulgated lii.s code. 

The dogs used for coursing arc greyhounds, which arc* ad¬ 
mirably adapted by nature for swift running, and have lli 
powers still further developed by the care and jiulginent which 
are exercised in their breeding and tiaiiiing. They differ con¬ 
siderably, not only in height, length, weight, and coloiu, but in 
endurance, speed, steadiness, determination, and tact; and arc 
selected by those who enter scicntilically into the pursuit accord¬ 
ing to the varieties of the country llirough which they are to 
run ; the smaller and lighter dogs being be.st over open and level, 
the larger and stronger over liilly or enclosed lands. For general 
coursing, however, dogs of a medium size are preferable, and the 
form and qualities of each dog should be varied, in order to meet 
the different exigencies of the chase. No more than a brace of 
dogs is used in coursing each hare ; but a leash, two coui)le, or 
even more, ore geiierallv taken to the field, in order to guard 
against contingencies which may haiipeii while coursing. Tin; 
dogs are held together by an instrument called a “ slip/’ which 
is made of a thong of leather having two separate loose iioo.ses 
attached to it at one end, which go round the necks of tlu* d(»g.s. 
These are fitted with springs, and the other end is held by the. 
“ slipper,” or man who starts the dogs, and hy pulling at the 
end which is in his hand, he sets free the springs, and thus 
“ slips ” the dogs readil^jr and simultaneously. 

Coursing is both private and public, and there is scarcely a 
county in England which is without its coursing club, and when* 
matches do not take place ; while in Scotland and Ireland there 
are also many clubs wdiich hold periodical meetings at which 
excellent matches are run. The last-named country, indeed, 
boasts of having been the birthplace of perhap.s the handsomest 
and best greyhound that was ever bred, the celebrated Master 
M^Orath, who was the property of Lord Lurgan, and whose 
beauty and excellencies were so great, that after he had gained 
on unprecedented number of victories he was taken to Windsor 
hy the express desire of the Queen, and exhibited to her and the 
ladies and gentlemen of the court. For match-coursing, in 
which dogs compete against each other, the most noted clubs 
and localities are as follows:—the Ashdown Park Meeting, 
established by Lord Craven in 1780; the Maldon Meeting, 
established in 1781; the Louth Coursing Club, formed in 1806; 
the Newmarket Club, which meets lor coursing in the most 
favourable months for the sport, viz., February and November ; 


the Curdington Club, which holds a club meeting in November, 
and an open meeting in December; the Deptford Imi Club, which 
was established in 1819, and ranks high in sporting annals ; the 
Amesbury Champion Meeting, held on Salisbury Plain, the third 
week in October ; the Waterloo Open Meeting, held at Altcar, 
near Liverpool, at the end of February or the beginning of March, 
and where the “ blue riband ” of tlie coursing world, the Water¬ 
loo Cup, is run for annually by the best dogs of the threi; 
kingdoni.s ; the Altcar Club, established in 1825 ; and the Ridg- 
way Club, which hold.s its meetings at Lytham, in Lancashire, 
in February, November, and December; and there are also 
important inetilings held at Marhaiii, Taniworih, Worcester, 
Co(iuetdale, Cirencester and Buthal. At all these meetings 
silver cups, collars, money, and various other prizes are run 
for ; and the pnu t'e.dings, w’hich are watched with great interest, 
are «oudu<*.te*l according to rules w'^hich, as has been already 
olnserved, are founded on the law-s originally framed by the. 
Duke of Norfolk during tlu*. reign of Elizabeth. No public 
matches, how'cver, arc recorded until the time of Cliailes T., but 
since that j)eriod they have steadily increased in number, and 
tlu*re are now upwards of 700 stakes run for nnnuiilly in various 
])arts of the three kingdoms. 'I’lie number of dogs competing 
for these stake.s maybe reckoned at about teii^for each, on an 
average ; ami as a l(.*e of some 3/. is paid for every dog (‘iitered, 
the money thus raised annually will be found to amount to about 
2l,tKM)/. On l.st Se])tem)ic*r, 1870, anew set of laws was prn- 
iimlgatcil by tlu*. National Coursing (dub, which was starteiL in 
1858, and the proceedings of this club, tlu*. precedents esta¬ 
blished by it, its constitution, bye-laws, and the code of rules for 
the guidance, of coursing meetings, approved of and issued by it, 
will be found fully (bitaih'd in Stom'lienge's ‘ Britisli Ilural 
S])ort8,’ ninth edition, 1870, j>p. 230—244. By the same tri¬ 
bunal also the following regulations were j)ublished “ for the 
guidance of judges in their decisions of courses,” and are iieces- 
8iu*y also to be known by all who arc interested in the theory 
anti practice of coursing :— 

“ The jtulge, who uiiiy he appointed at any CouvBiup Mcctiiif;, shall bo 
Kubjeet. to the general rules whieh may he estiiblishcd by llio National 
Coxlrsing Club for his guidance, lie shall decide all courses upon the one 
uniform principle, that, the greyhound whieh docs the most towards killing 
tlic hare during the eontinuanee of tlie course is to be declared the winner. 
This principle is to bo carried out by estimating tlu: value of the work 
douo by each greyhound, as seen hy the judge, upon a balance of points 
according to the scale liercafter laid down, from which also are to he 
deducted certain specified allowances and penallie.'!. The jioiiits of tlu* 
Coursi* arc— («). /Sjjml: which shal 1 be I'stimnted ns one, two, or thret' poinls, 
according to the degrt'e of superiority sfiown (sco (h'finition below (a) ). 
(A). The Cotv: I'wo points, or if gained when n gn'yhound is running the 
outer circle, three points, (e) I'/ic tfo-hf/r: Two points, or if gained on 
the outer circle, three points. {(I) The Tarn: One point, (e) The U'rvnch : 
llttlf a point. (/) ThvKitt: Two pumts, or, in a descending scale, in pro¬ 
portion to tlu* degii'c of merit displayed in that kill which may be of no 
value. {//) The Trip : Half a point. 

HEi'iNinn.N ov J'oints. (a) In estimating the Value of Upeed to the 
hare, the judge must taki* into account the scv«'ral forms in which it mu} 
bo displayed, viz.: 1. Where two greyhounds start evenly from tho slips, 
and in a straight rim-u]), a clear lead of at least fifteen lengths shall oe 
gained by the one dog, or where a derided lead is taken by the dog running 
the outer circle, in either of which cases three points shall bo scored. 

2. Where a go-uyi* is made in the run-up, from one dog accidentally 
hanging in slips, or starting slow and afterwards outstripping his fellow, 
for w'hieli two or three points may be scored, according to circumstances. 

3. Where one greyhound leads the other, so long as tho liare runs straight, 
but loses the lend from her bending round decidedly in favour of the 
slower dog of her own accord, in which case the one gn'yhound shall score 
wc point for the speed shown, and the otlu'v dog score one point for tlu* 
linstlurn. 4. Where only a slight lead is gained, one point to be scored 
for the speed, and the turn to he estimated sepjirately. tinder no circum- 
ntance is speed, without suhsequciit ivork, to be allowt*d to decide a course, 
:xc(*t)t where great superiority is shown by one greyhound over another, 

in a Jong lead to covert. 

(A). The Cote is where two gi*eyhounda start equal from a turn, and the 
dog which made tho cast, by superior speed, outruns his antagonist, and 
makes the. next turn or wrench. 

(c). The (Jo-bye is where a greyhound starts a clear length behind his 
ijmoncnt, and ydt passes him in a straight run, and gets a clear length 
leiorc him. 

(<f). The Turn is where the Ijare i.s brought round at an angle of 45 
degrees from her previous line. 

(c). The Wrench is where the hare is merely bent from her lino; but 
w'here she only leaves her line to suit herself, and not from the greyhound 
prcBsiog her, nothing to be allowed. 

(/). The Merit of a Kill must be estimated according to whether a 
greyhound by his own superior dash and skill bears the hare; whether 
bo picks her up through any little accidental circumstences favouring 
him; or whether she is actually turned into his mouth, as it wore, by tho 
other greyhound. 

{g). The Trip, or unsuccessful effort to lull, is where the hare is 
thrown off her legs, or where a greyhound flecks her, but cannot hold her. 
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Tho following Allowancim sliull bo made for accidents to u greyhound 
during a courso; but in every case they shall only be deducted from the 
other dog’s scoi'e:— (a). For losing ground at the start, either from being 
unsighted, or from n bad slip, in wliich case the judge is to decide what 
amount of allowance is to bo made, on the principle tiiat tho score of tho 
foremost dog is not to begin till the second has had the opportunity of 
joining in tho courso. (A). For a fall while pressing the hare, when 
the next point gained by tho other greyhound shall not count, (o). 
U'/ure a hare bears very decidedly in disfavour of one of tlie greyhounds, 
..ft,.- n... flygt oj subsequent turns, in which cases the next point shall not 
>y the dog wlio may bo unduly favourt'd, or only half his point 
uiivjYvcu, ticcording to circumstances. (^0* H'here n greyhound is rtdden 
over^ or disabled so that he cannot continiK? tlie rourse, such not being tho 
fault of cither of the owners of the dogs or their servants, in which ease 
no subsequent points are to l)e scored, and the course shall end there. 

rBNAi/riEs arc to bo deducted from the aeorc of the greyhound incurring 
thoiii, and are as follows :—(«)• Where a greyhound froni his own defec.t 
refuses to follow the hare at whioh he is alljipcd, when he shall lose the 
course, (ft). Where a dog wi/fitlly stands sfill in a course^, or departs from 
directly pursuing the hare, no points subseqiu’iitly luade by liini ahall be 
scored; and if tho points gained by such greyhound up to this lime be 
equal to those made by his antagonist in the whole course, he shall thereby 
lose tho course ; but Avhere one or botli dogs stop witli thii hare in view, 
through inability to continue the coura<*, it shall bi! decided according to 
the number of points gained by eat'h dog during the whole course, (c). 
Jf a dog refuses to fence where the ofliei- fem-cs, any poiolH subsequently 
niado by him are not to bo scored ; but if he doi-.s Ins best to fence, and 
is foiled by sticking in a nicuse, (u- where tlie feiK'c is too high for him, 
tho course to end there. When the iioints are equal, tho superior fencer 
to win the course. 

Jf a second hare he started during a course, and one of the dogs follow 
her, tlie course to end there. 

A ‘ no course' is where sufficient has not been done to show superiority 
in either greyhound, and must be run again ; but where both dogs have a 
single-handed course, and where one is agrei’d to be drawn, the judge 
shall decide whether enough has been done for the other dog to remain in 
without running an additional bye. 

An * undecided course' isAvhenthe judge considers tin* nicrila of the 
dogs 80 equal that ho cannot decide; and the dogs shall be put in agaui 
after two courses, unless one be drawn; hut tlie owners must at tho same 
time declare to tho Flag Steward which dog remains in; after an un¬ 
decided or no course, and tho dogs before being taken np get on another 
or the same han', tlie judge must follow and decide in favour of one, if he 
considers that sufficient has been done to justify Jiis douig so. After a 
‘no course ’ it .shall be at the option of the luvners cither to run again 
immediately, or at tlu; expiration <»f two courses, the latter being fixed 
if they do not agree. If it is the last course of the day, fifteen minutes 
shall be allowed after both dogs are taken up.” 

(Xeiiopli Oil’s Ciincijcficnii; or, a V'mifisc nn. 7/Mirinu/,iranRlattMl 
liy William Blant', Hvo, Ijoinloii, 17HH, uinl in lioliu’.s Classical 
Library ; Arrian, OnVonrsiny; or, the. (U/ncgcHcus of the Youmjer 
Xmoplion, translated, with annotatioiiH,' &e., by a Cradiiato of 
Medicine [W. Dau.scyj, 8vu, London, 1831 ; Thomas Thacker, 
'Jlie Conracr's Annual liemcnihrancerand t^lud Hook, 8vi), London, 
1850 ; An Encycloptvdia, of Rural S-ports, liy Delab(*rc 1*. Blaine, 
Esq., 8vo, London, 1858 ; The Greyhound, Hvo, London, 18G4, 
and British Rural tSporls, 8vo, London, 1871, by “ Stoneliensre ” 
(J. IT. Walsh). 

COWL. Tills word i.s derived from the dimiinitive form 
cueullvJt, a little cue.m, or Icokkus,^ helmet, and simiifies the hood 
or head coverin'; attached to the eojie, for which reason it wa.s 
sometimes called rajnlinm. The monk’s cowl Avas oblon*;, and 
terminated in a point; that of canons dilfered slightly, and these 
latter transmitted tin; cowl, or hood which may have been 
siigge.sted by it, to tlie graduates ol' universities. 

(JitAMP RINGS, rings blesseil by English sovereigns, ami 
worn as a preservative against cramp and epilepsy. Rings were 
worn us amulets by the. ancient Greeks and Romans, and pro- 
lialdy by the Egyptians. Aristophanes speaks of charmed rings 
being purchasable for a drachma (‘Allien.’ iii. 123); and they 
are referred to l>y seviiral other writers. Among the Romans 
they were worn for protection from various diseases, and were of 
gold, iron, or bronze, and sometimes had engnivcd gems. A like 
custom jirevailed in many parts ol' Europe throughout the 
middle ages, but thi're do not appear to have been elsewhere rings 
similar to the English cramn rings. These oavc their origin to 
the famous ring of Edward the Confessor, Avliich, according to 
the legend, was sent to him by the hands of a jiilgrim at Jeru¬ 
salem, as a mai’k of special favour,by St. John the Evangelist. 
On the king’s death tne ring was buried Avilh him; but on the 
translation of his body the ring Avas entrusted to the keeping of 
the Abbot of Westminster, and was placed, with other relics, on 
the shrine of the Confessor. There it Avas found of especial 
efficacy by persons suffering from cranip and the falling sickness.; 
The earliest observed mention of the practice of hallowiiig rings ' 
by the sovereign occurs in the reign of Edward II., but it is ' 
spoken of as an established custom. The hallowing of the 
tmgs was performed Avith great ceremony on Good Friday in the ; 


Chapel Royal, by the king kneeRng before the cross, and in 
the presence of the queen and court. The king rubbed the 
rinm Avith his bauds, repeating over them a solemn invocation, 
and then deposited them on the high altar. The ceremony was 
continued till Henry 'VIII. accepted the headship of the 
Englisli clnirch. It was revived by Queen Mary, but on her 
death fell into abeyance. Frequent reference is made to the 
rings ill the royal household books, eleemosyna rolls, &c., at 
first siinjdy as rings (annuli), afterAvards as "medicinal rings,” 
“the king’s Good Friday rings,” and eventually os cran^ rings— 
the namti by AA'Jiich they were generally knoAvn. In the accounts 
they are usually described as ot gold and silver—as in a prit^ 
seal of the 9th Edward IV. (1469), “paid for the king’s Good 
Friday rings of gold and silver, xxxiii./. vi.s. viii.d.” They 
Avere held in great repute throughout Europe, and the Englisn 
ambassadors seem from their despatches to have found a sup¬ 
ply of them very useful for distribution. Among the mised- 
lancous contents of Charles V.’s jewel-case wei’e gold English 
cram]) rings. It is believed the cramp rings were plain hoops, but 
some are known lo liaA^e been enamelled. In no existing dactyl- 
iotheca, hoAvever, lias u cramp ring been recognised. A rude 
reminiscenci! of the practice lingered in some parts of the country 
a.s late as the end of last century, when cramp rings were made 
by the village smiths I'rom nails or screws taken on a Good 
Friday from a colliu ; in otlier jilaces a ring of especial efficacy 
for a maiilen alilicted Aviih cramp or epilepsy was made from 
seven or nine crooked sixpences collected from as many bachelors 
on Good Friday. (Watertoii, ArrJmoL Journal, xxi. 103; Ste¬ 
venson, Gent. Mag., N. S., vol. i. ; Waldron, Lit. Mus. ; Gron, 
Diet.; Brand, Pop. Ant., vol. i. and iii., &c.) 

CRANNOGES. [Lakk Dwellings, E. C. S.] 

CREDENCE. This Avord, Avliicli is derived from the Italian 
credenza, ii sideboard, is used to indicate the bystanding table 
I within the space railed off for the altar, and placed upon one side 
of it. It is also called pruthesis, ohlationarium, and mxnisterium,. 
The forms and uses of this piece of church furniture varied con¬ 
siderably at dilfereiit times, and with different congregations and 
localities. In England it was sometimes placed on the south, but 
most often iqioii the north of the altar, and was either a little 
table of stom^, marble, or wood, covered with a linen cloth Avhen 
in use, or made like an aumbry or cupboard-shaped recess in 
the wall. This latter kind is usually connected with a drain, 
and may have a shelf lo hold the basin and cruets. The table 
credence is oftim a moveable Avooden sideboard, as at Battle, 
Queeiiborougb, Cobhain, and other places. On it were placed 
the oblations of the faitlifnl, the sacred elements, books, candles, 
and ornaments of the altar. With the Cistercians a recess or 
Avoodiiii shelf only Avas used, and held the corporal veils and 
chalice, for, like tlic Carthusians and some other religious orders, 
they ])laced the elements ujion the altar itself. In the 14th 
century tAvo credences were sometimes used, one upon each side 
of the altar ; that on tlu* epistle side having a dram and shelf, 
that on the gospel, or north side, held the book, candles, and 
other objects necessary, and occasionally the mass vestments of 
the liishop. In the Greek Church there are two recesses in the 
east wall, the aumbry being on the north, and the credence on 
the south, and the offering of oblations by the congregation is 
still made in procession. When the Pope celebrates on 
Easter Day a iiarticular ceremony is used. There are three 
credence-tables, tAvo on the epistle side, one of which contains 
the deacon’s i)late; while on the other, two candles and accom¬ 
modation for the sacristan to wash the sacred vessids ore arrayed; 
on the third, or Pop(;’s credence, which is on the opposite side, 
tlie sacristan washes the vessels, drinks of the wine and water, 
and at the offertory tastes the particles used in the preparation 
of the Host as a precaution against ijoison. 

CRESOL, C,HgO (C\,./fgC,), niethylphenol. This compound 
stands in the same relation to toluol that phenol does to benzol, 
being toluol in which one atom of hydrogen is replaced by hy¬ 
droxyl ; but as, according to Kekule’s view of the constitution of 
benzol, the hydroxyl can occupy three different places relatively 
to the methyl, three isomeric cresols can exist; moreover, one 
of the hydrogens in the methyl may be replaced by hydroxyl 
giving rise to a fourth isomer; this would be phenylated methyuc 

alcohol I and is known under the name of 

Benzylic alcohol [E. C. S. col. 280.]. 

Some years ago a liquid cresol, more or less pure, was obtained 
from coal-tar and beech-wood tar; recently, however, all three 
of tho isomeric cresols have beenjprepared and deacribed, 

Paracrmlf or Alphacrcsol. Inis is obtained from potassic 
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a-siilphotoluolate, by Wurtz’s process (‘ Compt. Rend.’ Ixiv. 74fl 
and ‘Ann. Cliem. Plinrm/ cxliv. 121) of fusing the salt witli 
excess of potassic liydnitu, when the IISO, atom is replaced by 
hydroxyl (Ho), giving rise to n phenol, whicdi, in the junseiice ol 
the excess of potassic hydrate forms a phenylate. 

C«H,(CIl3)(KS03) + 2 KHo == OoH,(GH3)Ko + SOKo, + OH,. 

rolnasic Potassic Potassium Potassic Wul' 

sulphotoluolate. hydnite. crcsolutc. sul])liati‘. 

(KO,C,}{jS^<)^ 4- 2(AG,i/0) = 0,11,0,KO 4- 2(Kn,SO^)-\-2Jf(K^ 

The addition of sulphuric acid to the solution of tlie phenylate 
sets five the cresol. Pure parni.ivsol is a colourless crysliilline 
suhstance, ■which melts at and boils at 201'. It is only 
slightly soluble in ■wuler, but easily in a soIiiti<tn of ammonia, 
and when fused for a length of lime with excess of ])o1as^ic 
Ijydrate, is oxidized into paraoxybeir/oic. acid, OyllrtO,, 
{ho,0,^11^0^). By the action of beiizoylic chloride it is con¬ 
verted into asolid i)arahciizo\ Icrc'ol, lParacivsol 
may also he obtained by the acliitn of nitrous acid on the .solid 
moditication of Tolnidine. 

Metacrenol, or hclttnrtto/, is ])re[)aiv(l from j)otas.sic ^-suljdiolo- 
luolate, or the li(iuitl /3-t(iluidine, in a manner similar l(» the 
paraeresol. It has not yet been obtained in a stale of j)errect 
purity, being mort; or less contaminated with the ]tara»‘.om]H>und. 
It melts below^ zero to a colourless oily li(pjid wdiicli boils at 
about 18!)“. Like paraeresol it is only sjiaringly solul)le in water, 
but readily in ammonia solution. Pusi'd with potassic bydrate, 
it becomes oxidised, aiul converted into .salicylic acid, (’,11 
{2H0,(JnH\0^), the isomer of paraoxybenzoic acid ; it is, how¬ 
ever, always contaminated with a small (puintity of the latter, no 
doubt derived from the ])aracri‘.sol pieseiit us an impurity. 

Orthocresol, or f/nmwdcresol. This modific.alion of cri'.sol is 
obtained from tliyinol, 0i^,li,^0{0ialln0,), aliomologue of jdamol. 
(Jn beating it with phos])horic anhydii<l(‘, projiyleiie, ((y/,,), 
is evolved, and a thick yellowish naass remains behind, which, 
when fused with potiwaic hydrate, yields tlie potassium eoni])«)uml 
of orthocrcsol. The addition of aulidiui’ic acid* ae])arjite8 the 
cresol, an oily Ihpiid boiling at 1!)5 ’ to 20(f, and which doe.s not 
solidify even by the intense- cold pi oduced by a mixture of solid 
carbonic acid and ether. Pused M'illi potassic hydrate- it yieMs 
oxyheiizoie acid, {2110,0,^21.0^), which is i.soineric with 

the paraoxybenzoic acid ami salicylic acid obtained from the 
other cresol 8. 

Kuuierous derivatives of these civsols have been prepared and 
examined, notably the benzoyl and ethyl compounds, the iiitro 
and chlorine derivuitives, and tlie sulplnj acids. When treated 
with a mixture of potassic chlorate and hydrochloric .acids, in 
the manner dcscriljial under OiiLonANiL, K. (’. S., cre.sol yields 
terclilortoliiquiiione, GnGI, ((JH^) 0, {O,^.i0l^{0^ll^0.^, which 
haa also yielded a consid»!ral)le, number of jh'rivatives. ((iruebe 
and Borgmaim, ZeUst. Chew. iv. 118; Borgmann, Ann. Ohe,n. 
Pharm. clii. 248; Barth, do. cliv, 3r)(l; Wiirtz, do. clvi. 2.oH; 
Henry, Dent. Chem. (ks. Her. 181!!), Puid. Zci(s. Ohnn. 18(1!), 
715; Eiigelhar<lt and Latschinoff, Zeifa. Ohnn. 180!), Olo.) 

CRESOTINIO ACID, {0,JIJ^,). By treating the. 

different crcaola with sodium in an atmosphere of carbonic, 
anliydride in the manner employed in preparing .salicylic, acid 
from phenol, three isomeric cresotinic ucid.s have betui ohtaincMl. 
ParcLcresotinic acid, or a-cresotiim acid, melts at 1-17" to 150 ’; 
‘inctacresotinic acid, or fi-cresotinic acid, at 114"; and oHhocrem- 
tinic acid, or y-cresoiinic acid, at 108“’ to 173°. The.se acids arc 
all soluble in hot water, from wiiich they ciyslallize in needle-s. 
They are coloured violet by a .solution of ferric chloride. 
[Cresol, E. C. S.] (Kolbe and Laubunann, Ann. Ohnn. Pharm. 
cxv. 203; Engelhardt and Latschinoff, Zeits. (Jhem. 1869, ('i22.) 

CRESSET, an open lamp. In the middle ages and later the 
term cresset appears to have been given indilfercntly to the fixed 
condlestickB in great halls, to the large lumps used as beacons, 
and to those suspended on a pivot and carried on pole.s in ])ro- 
cessions, municipal and military watches, &c. The crcH.set w’a.s 
a hollow vessel with a central spike, which held a coil of rope 
steeped in tar or rosin, or other flaming combustibles. 

CREST TILES, or RIDGE TILES, saddh-shai^d tih^s laid 
along the ridge or upper angle of a roof; in ineditToval .mhitec- 
ture they were frequently finished ■with a row ol’ floral or other 
ornaments. 

CRIBBAGE, a game at caixbs, probably a development of the 
game of “noddy.” Cotton (‘Compleat Gamester,’1674), says 
under ‘ Cribbidgo,’ “ knave noddy is one in hand and two to the 


dealer ; that is, if you have a knave of that suit which is turned 
up, it is knave noddy.” Noddy Avas originally played fifteen or 
tw'eiity-one im, and the game w'a.s marked with counters “or 
otlienvi.se” (Cotton). Nure.s says tliat noddy was not played 
Avilli a hoard ; hut Guyton (‘EestivoUH Notes on Don Qui.xot,’ 
1654) .spiiaks of noddy-hoanls. 

Crihhage is played w’itli a complete pack of fifty-two card-s. It 
iiia 3 ' he ])layed by two,three,or four persons; and when hjjr two, 
five, or six card.s may he dealt to each. Fivc-coi’d crihhage 
played by two ])cr.son8 is tlie most scientific game. The guiue is 
.sixty-oiie U]), and is marked on a cribhatjcAjoard. 

The hoard has one liundred and twenty-one holes, sixty on 



each si<le belonging to each lilayer, and a central or game, hole, 
which is coiiiniou to both. It is dividi-d into coinpartnienls, 
each containing two rows of live holes, in order to facilitate the 
counting. Tlie board should he placwl between the. players Avith 
the game-hole end nearest to the right hand of the left lianJ 
jilayer. Each ]*layer scori's Avitli tAvo pegs (generally the peg.s ol 
each jilayer are of different colours, but this is unimporLaiit). 
The peg.s are thus used :—I'he. jilayer .starts from the end con¬ 
taining the game hole, beginning at the, outside edge of the board 
ncare.st to him, places a pi*g in the hole coiTesjioudiiig to his 
.score. Thus, if Jiis first score is two, he places the peg in the 
second hole from the. corner. When the same player marks 
again, he ]ihices liis otlier peg in the hole corresponding to his 
.score, countiiig from the ]>eg previously inserted. Thus, if his 
next score is tlireif, he places liis second peg in the fifth hole from 
t he. corner. Thi.s ]ieg is calleil the/o/-i,’nm.s^ jieg. The foremost peg 
must, not 1)0. moved ; but wlieii another score, ae.cnies, the hack or 
hindino.d peg must, be taken out and placed in front of the other, 
Thi.s peg iiowbecome.s the forcmo.st in its turn, and so on. The 
foremost peg always keeping it.s hoh*, the adversary can ulw’ays 
check the other pla}cr’s score. The i)oint.s are marked first n.jt 
the board on the outer row of holes {i.e., from the game liole), 
and AA’lien the <’.orner i.s turned they are murke<l on the inner roAV, 
down the board towanls tlie game Imle. 

If one ])layer fails to turn tin; eorner, i.c., to obtain thirty-one 
points before his adversary scon-s the game, the game may count 
double (a larch) by agreement (see Laws). 

The players cut for deal (see Law's). At live card crihhage 
the dealer gives live cards to each player by one at a time, dem- 
ing iirst to liis adversary. Tlie undealt cards are placed face 
doAvnwurds betAveen the players, near the game-hole end of the 
board. The non-dealer is entitled at the first deal to score three 
points. Tliis is called three for la.d. 

Each jilayer then looks at Jii.s hand and discards or lugs out 
tAvo cards, Tlie four cards thus discarded form tlie crib. The 
crili belongs to the. dealer, and i.s counted by him after his hand, 
ns Avill he explained. 

Alter discarding, the non-dealer cuts the. pack, and the dealer 
tuin.s up the top card of the lower jiacket, called the start ; thu 
non-dealer reunites the packets and the dealer places the start 
face uTiAA'ards on the top of the, umlealt cards. Sometimes tho 
second card from the lop of the pack is made the start Avithout 
cutting ; but the mode first descrilied is more usual. If a knave 
is turned up, tlie dealer at once scores tAVo (called iioo for his 
hcch). 

The hands are then ]>laye(l, the non-dealer playing a card by 
laying it face upwaixls on tlie table, and then the dealer, and so 
on alternately. As each ])layer lavs doAvn his card he calls out 
the number made hy the addil ion of tlie pips of the cards played 
(court cards, called tenth carils, reckoning ten each). When the 
nmiilKAr is bt‘.yond tAvenly, no eanl can be played that malies 
more than thirty-one. AVith this exception, there is no restric¬ 
tion a.s to the card that each may play; there arc no tricks, and 
no truini).^. 

The oiiject of the play is to make pairs, fifteen.^, sequences, or 
the go ; or to prevent the advemary from doing the same. 

The mode of scoring is rather complicated, and can best he 
explained by examples. Suppose the first player lays down a 
four (calling “ four^'), and the dealer lays down another four 








040 CRIIJBAGE. 

(calling “ eight”), lie scores two for the If the first i)layer 

now puts down a third four (calling “ twelve ”), he Bcorea six for 
thcpaM*-) OJ/«/, and a fourth four then played would count twelve 
for the doable pair-royal. The pinnciple on which pairs-royal 
are counted is this—each combination that can be made without 
reckoning the same two cards twice together counts as a separate 
pair. Tims, in the case of a pair-royal we have three cards, say 
the four of clubs, four of liearts, and four of si>ades. These 
make three distinct combinations of pairs, without reckoning the 
same jiair twice, thus :— 


Four of clubs. I Four of (.luba. I Four of hearts. 

Four of heurtH. | Four of spades. 1 Four of spades. 

On the same principle, six distinct pairs, counting Iwelvi*, win be 
made of four cards. It must be observed, that in order to reckon 
pairs in play, the cardsof eipial value must i)i>])layed consecutively. 
Thus, ifa four is ])layed, and then a ten, and then anotluu* four, no 
pair is scored, because the. ten iiilei vciies. Tenth cards do not pair 
nnles.s they are of the same dc'noniinalion. Thus two knuve.s 
forin a pair ; but a (j[ueeii and a knave do not, altliougli botli are 
tenth cards. 

If during the play of the liand either player makes Jlfteni. 
exactly, reckoning tlie pips of all tile j>la\ ed jiards, he scores two. 
Thus, in the case, given of three four.s l)eing ]ilayed, if tin* next 
players j>uLs down a t.lvree. (<-alling “ iille.en ”), he scores tw<*. 

And if during the play of the hand threii or more cards are 
played in seqaearc, the ])layer playing the. sequence curd marks 
one. for eacli curd forming tlu' stupience, or ran. Tlie sequence 
order of tin; curds i.s king, (pieen, knave, ten, nine, &c., down to 
the ace, wliich forms a si.'qiience with tlie. denee and tray, but 
not Avitii king, (nieen. It will be observed, that though the 
court cards are. call(?d or conn led ten each towards thirty-one in 
play, they also reckon in the order given above a.s sequence 
c-urds. Thus : king, queen, knave are called ten each, iu all 
“thirty” in play, as though they were all of equal value. But 
they reckon a secjiieiice ol three; notwilhstunding. As a further 
example of the mode <if ivckoning sequences, sup])o.se A id.-iys 
a four, V: plays a three ; A then ])lays a <leuce (calling 
“nine”), and marks three for the .sequence. If J> can now 
play an ace. or a live, he marks four for a. sequence of one, 
two, three, four; or two, three, four, live; or if he ])la,vs a 
lour, he marks three foi* a sequence of two, tliree, four ; and ,so 
on, so long as either jdays a sequence card. It i.s not nece.ssarv 
that the seipiencc cards should be. played in order : thus A may 
play a four ; B, a deuce ; A, a Inc ; and then B can roiii<’ in 
with a three, scoring four, for a setjin-ma; of two, three, four, live. 
But though the. se([uence cards need not be playi'd in oriler, they 
innst be idayed consecutively to entitle to se«|nenc.e ; i.c., if any 
card not in sc(iuen( e inlervene.s, no sequence can be reckoned. 
Thus, to revert to the last examjile, had B played a live in.sl.»%ad 
of a three, ])airing A’s .second card, A could nut then make a 
sequence by playing a four, as tlicre are twolives iiitervciiiiig which 
.stop the run. 

Again,su])po.sc cards played in this order; 4, '2, .'i, 1, r», 2, 4, 1, 
at six-card cribbagc. The third jilaycr takes a run of three, the 
foLirtli a run of four, the liith a run of liic. The sixtJi jdayer 
has 110 run, as the two played by Ihc sccoml jdayer cannot be 
jumped over, and the fi)ur is tlieiclbie wanting to cmiiiilcte the 
.sequence. The seventh jilayer takes a run of livi-, ami the. last 
]ilayer ha,s no run, a.s the ace previuu.sly played block.s the 
three. 

The player who api)roai lies nearest to thirty-one in the jday 
of the hand, scores one for the last card, f/o, or end Jude; or, if lie 
makes exactly thii’ty-one, he scores two. Thus: sn]»po.sc two 
tens and a six have been jdayed, the last player call.s “tw'«*i)ty- 
«ix.” If his adversary liolds no card under a six, lie c.aiinot 
come in ; he calls “ go,” and the adversary marks one, unless he 
h^ say, a five, when he plays it, and marks two for thirty-one. 
If one player is unable to come in, the other may jday any 
small cards he has that will come in, if by so doing be can .score 
more than the go. Thus iu the case given, if the dealer can 
come ill with, sny, an ace, he j^ihiys it, and say.s, “ twenty-seven.” 
II the advemary cannot come in, he says “go.” If the dealer’s 
la.st card is an ace, he may now play it, saying, “ tiventy-eight,” 
and he then scores tw^o for the pair and one for the go, three 
altogether; or, if the two aces made thirty-one (say, two tens 
and a nine having been previously played), be could score Jour, 
two for the pair and two for lliirty-one. 

These compound score.s arc very common, Tlius, u iiair and 
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a liftecii counts four. Suppose, for example, seven and four are 
jilayed, making elei en, another lour would make iifteen, and 
would count two for the fifteen niid two for the jiair. Again, 
snjiposc a four and a five played, a six would make fifteen and 
a run of three, in all live. 

After tlie go, the remaining cards (if any) are not played at 
five-card cribbage, and the jilay of the haiul is at an end. 

Each time a score accrues, the ])laycr marks it at once by 
placing his ]M‘,g in the corresponding hole of the cribbage-board, 
as already exjilaiiicd. 

After the play of the liand, each player counts tlie points in 
lii.s hand. He at the same time shoAvs his hand on the 
table, that lii.s adversary may see too many are not claimed. 
Tlic non-dealer count.s his liand first (this is called Jirst show), 
then the dealer count.s liis h.and, and lastly his crib, after wliicii 
tlie hand is at an end, ami a fre.sli deal (made by the former 
non-dealer) comiiicncc.s. 

The jioints couiiti'd in hand or crib may be made by fifteens, 
by ]»;iirs or ]>airs-royal, by sequence,s (of three or more), hy 
ffn.slie.s, or by his nob. 

Fiflccns iu liand or crib are counted by reckoning all the dif- 
feieiil. card.s logetln'r Avitli the liini-iq.), the pi]js of Avhich will 
make liltei-u exactly, without reckoning all the same cards twdee 
over in one, lii'teen. For exanqili*, a player liolding, together 
wdtli the turn-up, a ten or a court card (which reckons as ten 
ill counting tiftceii.s) and a five, reckons tw'o, or, as it is called, 
Jifltrn-ta'o. If he also has a four and an ace, lie would reckon 
another fifteen with the court card, or, as it is called, fi/teen-foar. 
Among beginner.s, the hand is usually reckoned aloud, thus: 
“ liftee.n-l wo, liflecn-foiir," ami the cards are then mixed Avitli 
the pack, proA'idcal the adversary is satisfied that too many arc 
not claimed. But among I'xperienccd jdayers, the number of 
)omls and mode of reckon iiig them are ko familiar, that each 
land i.s counted at a glance, ami the player scoring Avould simjdy 
show his hand, say “ lour,” score it, uiul mix his liand Avitli the 
pack. 

Su}i]io.se a ]»hiyc.r hohls two fives ami a tenth card, and a teiilli 
curd is turned u]». He reckons JiHecn-eight, the combinations 
being as follow's:— 

Ten of I Ten (if 8|»ade.-. I 'IVii of cli)b,«i. I Ten of spuflcs. 

Five of clubs. | Five of clubs, j Five of Hpiidos. | Five of spades. 

The principle is the same as in the case of pairs-royal, already 
cxjdaiiied. 

JUiirs are reekoued in the Avay already explained. Ill the 
hand Just given, the total .score Avould be tAA^elve, viz., eight for 
the lii’teens and four for the tw'o ])air,s. (Suppose, lioAvever, that 
the hand consisted (Avilh the tiirn-U]>) of three king.s and a live, 
it AA’-onld be scored tliu.s: Iaa o for a fifteen Avilli each king and 
the five, in all six, and si.x for flu*. ])air-r(.>}ul of kings. To take 
a more diilienlt cxamjile : if the hand consisted of four lives, the 
jdayer avouM .score twenty, fAvelve for the double-pair-royal, and 
eiglit for the fifteens, a.s iblloAVs :- 

FiA'tiofspudcs. I Fh’c of bpudes. I FiA’o of spados. I Fivoofhe.irlfl. 
KiA’Cof hearts. Five of lu-arts. Five of club.s. Five of r lubs. 
Five of c.iubs. | Fhx of diaiiionds | Five of diauioiida. | Fm’of diamonds. 

It Avill be observed that tlie.se. lU’e all the combinations of four 
lives taken three together tliat can bo made Avitliout reckoning 
the same set of three twice oA'cr. 

Hii-qaciiccs of lliiee cards or more are counted as iu the play of 
the iiaiid, AvitJi tJiis addition, that a setjiience can be reckoned 
tAvice over, if one card can be .substituted for another to form a 
second .se(|ueiice. Thus, ,suj)j>ose the player’s hand and turn-iii) 
to he seven, eight, ami two nines, he counts three for a sequence 
of .seA'en, eight, nim*, and then, suh.stituting the oilier nine, he 
count.s tliree again. The Avliole of tlii.s hand counts ten, thus, 
fiftceii-two for the seven and eiglit, Iavo more for the jiuir of 
nines, and two sequences of three, each. In cribbage language, 
the jilayer Avoubl say “ ten,” or “ Jifteeii-tAVo and a ]>air are four, 
and three are .seA'en, and llii-ei; are ten.” 

Again, sujipose tlie crib to consist of two liiiig.s, tAVo queens, 
imd a knav(*. Here are four sequences of tliree each, viz.: 

ICingof clubs. I King of clubs. I King of diamonds. I King of diiuuonds 
Queen of hcMirts. Queon of spades. I Uui^cii of hearts, j Queen of spades. 
Knave of spades. | Knave of spude.s. j Knave of spades, j Knave of apadcs. 

These count tw’e]v(‘,and in addition tlie hand contains two pairs, 
making the total pixteen. 
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The counting is so very important, that nnotlier example is 
added. The crib contains 6, 7, 7, 8, 8. Before reading the 
analysis of tlie cards below, the leamt^r is advised to endeavour 
to count tile liand himself. The fifteens are four in number 
(counting eight), each seven combining with each eight to make 
lifteen. Tlie secinences three each are also four in number, and 
count in all twelve. Lastly, there are two pairs, mimting four. 
TJic total hand therefore is twenty-four. The following cribs alH< 
count twenty-four each, viz., four sevens and an ace; hair tlircea 
.‘ind a nine; hmr sixes and a three; two hairs, two fives, and a 
six; two fours, two sixes, and a five; two sixes, two lives, and a 
four; two sevens, two eights, and a nine. It would he a good 
exercise for a beginner to ]tlace these cards before him and 
cndeavaair to count them eoiTectly. 

Flushes arc entire liamls c.ontaiiiing cards of one. suit onl 3 % a.s 
three diamonds or three clubs. Tin* baud counts three in addi¬ 
tion to all other scores, and if <lie turn-u]) is of tJie same suit, it 
co\ints four. In the casi; of llic crili, no Hush can be, counted 
unless all the cards of tin* crib oml (he (iini-iq) arc of the sjiiue 
suit, wlieii llie ilusli cmints live. 

Lastly, if a jihu’er in hand or crib liold.s the knaAT of the suit 
turned up, he counts one for his nohjin addition to all other 
score.s. 

In scoring tlie hand and crili, it will a.s.*^ist the novice to 
keep to a rc'gular order. He should first search hi.s cards for 
fifteens, then for ])airs, then for sequences, then for a flush, 
and lastly for his nob. 

Cribbage is a game of such variety , that a great deal might be 
written respecting the last mode of jdayiiig various liands. We 
have only span* here for a fi-w hints. 

In laying out for crib it is imjiorlant ton-mcmlMT wliose crib ills. 
AVhen you are the dealer, you slnaild lay out cards that are likely 
to score in crib ; tlie revei se wlieii you are non-dealer. Laying out 
liud cards for tlie aih'ersury’s crili is called hanlkimj the crih^ and at 
five-card cribbage it is a.s a i-ule iiiorii important to baulk the crib 
than to keep the best scoring cards in j'our own hand. On the, other 
side, it is often of nioie coiisequence when it is your own crib 
to prefer the interest of the crib to that of your hand. Tin- reason 
of this is, that there are live cards lo the crib, and only four to 
the liaiid, and the.relbre the coniliiiiatioiis in crib ant much larger 
than those in hand. For exanijile : with ace, four, leu, knave, 
•pieen, dealt, you slnnild ]ait out the a<‘e and the four for noui* 
own crib ; Init, for your adversary’s, the ((lua'ii and the ten, kee])- 
iiig a fifteen, and sacrilieiiig the seipieiice, and the increased la-o- 
baliility of scoring should a ten, knave, or ((ue«*n turn up. The 
queen and ten are clioscn liccausc they are. the farthest apart,and 
arc less likely lo give the adversary a se(|uenc.e lluui if two cunls 
in scquenc»3 were laid out. Al.«o, ]<-t:iiniiig the kiiavt* gives a 
chance of scoring his noli. Fives, or curds that Avill make five, 
are, a.s a rule, the best card.s for yoiir own erih, as they n ill make 
lifteen with auj- tenth card, ol which there are .si.xteeii in lh<* 
jiack. For the, same rea.siai mui should avoid jiuttiiig out .sueh 
cards for the adversaiy. A discard of a pair i.s, as a rule, had 
]>luy for the ojqioneut's crib, aiul also the discard of canlr. in 
sequence or near together. Again, two cards of the same suit 
should not be disc,aided for the oppone.ut, if the. hand a*!!!!!!*, of 
an equally good discard of two carils of difrereiit suits. 

Tlie least likelj' card.s lo reckon in crib aie Kings, ;i.s they can 
only reckon in .sequence one w.‘vy, or, as it were, on one siile of 
tliciii. Similarly, an ace i.s a good baulk. The be.st baulking 
di.scards for the ojiponeiit’s crib are a king ivit.h ten, nine, eight, 
seven, six, or ace ; or a queen, witli au}' oftlic.se <*xcept the ten. 
For your own crib, the liest card.s to Jay out ai-c two fives, five 
and six, five, and u tenth eanl, three and two, seven and (‘iglit, 
four and one, nine, anil six, (u- jiuirs. If unahle to layout iuiy of 
these, di.scard a.s close curds a.s jio.ssihle. 

It is generally good play to retain a sequence in It.'uid ; and 
holding a jiair royal, the. other two cards slnaild be laid out, 
except when it is the adversary’s crih, and the tw'o curds luqqii ii 
to be two fives, or uiiy in tlie, list just nioiitioiied. The ju'ojier 
])lay will then dejieini on the state, of the score, as will be ex¬ 
plained under playing on and playing off. 

In playing the cards tlie first })layer should lead n curd whicli 
presents the lea.«t chance of a score <ai tlie, ]iart of the adversary. 
These are the aces, twos, threes, and lours, as he eannot niaki* a 
fifteen of them, and can only score by iiairiiig them. This he 
will very likely not do, as it i.s commonly the game to letul a 
card of which you have a duplicate, so as to make a pair-royal, 
if yon are jiaired. He must, flierefore, play a card which makes 
les.s thiui fifteen, and gives you the chance of making lifteen, or a 
safe pair, i.e., a pair to so high a card that a pair-royal cannot be 


made Avithout taking the adversaiy beyond thii*ty-one. If you 
hold a nine and a three, it is good play to lead the three ; if 
it i.s iiaired, the nine makes fifteen. The same applies to a four 
and a seven. When you hiivo a sequence of three cards, lead tlie 
highest or JoAvest in preference to the middle card. 

If the adversary jilays a close card to the one led, it is fre- 
qiKuitly because he de.'^ires you fo make a sequence of three, he 
lying Avith a fourth card that will come in. You Avill, therefore, 
tlpclinc the Bcquencc or not, according to Avhether you are play¬ 
ing on or ]»laying off. If you hold an ace and a four, or atAvo and a 
throe, and you lead one, it is A’^cuy prob.able that your adversary 
may foUoAV Avith a tenth card (there bi'.ing so many tenth cards 
ill the ]>ack,) iii Avliicli ca.>e you make fifteen. 

If tlie .adA'cnsniy leads n card Avhich you can pair or make 
fifteen of, you .sluaild ]>rercr the latt(?r score. If a .seven or eight 
I is led, reineinber that if you make fifteen you give the opponent 
j tlie chance of coming in ivifli a .six or a nine. 

I Avoid iiiakiug tlie miiuber twciity-one in i)lay,as then a tenth 
card cianes in for two. Also avoid making twenty-seven Avitli a 
four, or tvveiitv-oight Avith a three, or any similar coiiihination, as 
eleven Avith a four, as if paired the adversary scores four holes. 

Aiiuuig profes.'^ed cribbage players a great jioiiit in play Is to 
make the end liole, or go, Avhic-li makes a difference of two to the 
.score. 'J’o this end, as a general riih*, Avith two low card.s and 
one high one, it is be.st to leiid a low card ; lait Aviili tAvo liigh 
(•arils and a low one it i.s better to lead a liigli one. The 
(hialcFs cli.'inc.(* of luakiiig tlu; (*iid liole is greater than that of 
the non-dealer. 

7Vai/i’-«7 on nieams playing cards that are clo.se together, as 
])layiiig a Iavo, three, live, or six lo a four led. J*Unjiug ojf is 
just the revemo, a.s, foi- in,stance, ])laving a. high card to a low 
card led. Again, ])airing tlie card led, or iiiaking fifteen in play 
with close card.s, such us eight and seven, is playing on. Refus¬ 
ing the.se Hcore.s is playing off. it is obvious that whether thc 
])Iaycr should jday on or ])lay off (kqieuds (ui the relative state of 
the .scores, Avhethcr it i.s worth Avhilc to give the adversary a small 
.score foi‘ the sake of making a largei' one, or Avlicther it is worth 
Avliile to .score a pair-, running the risk of a pair-royal. The rule 
is that AAdien a i)iayer is liehind in the game, he should run risks 
to get ahead, and sJiould jilay on ; but when lie is ahead, or lm.s 
his averjigi;, he should jilay oil'. Tf a player has his average, he 
is said to be u( Imitr. The average, of points in tin? play of the 
hand are calculated lo be two for the dealer and one for the non- 
dealer; of ]ioints in hand ima-e than four and le.ss than five ; of 
]>(ants ill crib five. Each player oaglit, tlierefoiv, to make 
.six in hand and ]ila,v, throughout the game, and aeveiiteen in 
two de.'d.s. If one filayer .score.s tlii.s average or more, and his 
ojqioneiit makes less, t he former is at home ; and vice versd. By 
attending to thi.s calculation any one can ascertain Avhether he 
laiglil to ]>lay on or to jil.ay off. 

Six-airil rn'lihajc is jdayial in ]aversely the same way a.s five- 
curd, e.xcaq it that six cards jire dealt to each player, instead of 
lir e, and that the iioii-deaku' does not take three for last. Also in 
jilaying the cards tlie.h.aridis not abandoned as soon as thirty-one, 
or a go, is obtained, but the hands are played out to the end, the 
cards |)layed in tlie first se.vies up to the. go being turned face 
dowiiWJirds on the table ; a second series being connuenced by a 
lead from the jilaver who did not .sciwe the first go, or thii’ty-onc. 
if hut one card is left after a go, tlie player holding it plays it, 
and coiiuts one lor tlie last card. '^I'he jwincijdtjs of jday are 
much the same as at five-card cribbage, except that there i.? not 
so strong a reason for baiilkiug ihe crih. The avenige scores are. 
]aigi*r than five-card cribbage ; it i.s now generally considered 
that a player is at home if he lui.s .scored twenty-nine holes at 
the end of the second hand. 

Crihbage is occa,sionally jilayed bv'three persons, fiA'e card.s 
being dealt lo each, and one from the. toj) of the pack toward.s 
the crib, to Avliich each of the other ]ilayers contributes one 
card. 

(Jribbage is somelinn's jilayed by four 2ierson8, two being 
])ai-tiiers against the others, and sitting o^qiosite, as at Avhist. 
One ]»layer scores for himself and his jiartuer. Five cards 
are. dealt to each player, and each puts out one for the crib. 

There are no lap's of cribbage of recognised authority. Those 
in ‘ Walker’s Cribbage Player’s Hand-Book’ are often used in de¬ 
ciding cases. They uic given here, but in a somewhat condensed 
form:— 

8ht{ffUm.—\. Each playor 1ms a right to sliuffle. Tlie dealer lias the 
right of sliuffling last. Vuttinfi for deal.'— 2. A cut must coneist of at 
least four cards; tiie plaj'cr cutting first must not cut more than half the 
pack. 3. There must bo a fresh cut after each game unless rubbers are 
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played. The lowest cribbagc card wins the cut. Dealing,—i. The cards 
are to be dealt one by one. They must not be touched during tho deal. 
6. If the dealer expose any of his own cords tliere is no penalty; if he 
expose one of his adversary’s, tho adversary scores two points and bos the 
option of a fresh deal prior to looking at his hand. If a eard is exposed 
through tho fault of tho adversary, the dealer scores two and has tho option 
of a fresh deal. C. If a card is faced in the pack, there must bo a fresh 
deal. 7. If tho dealer gives his adversary more than five cards, tho non- 
dealer scores two points and there must bo a frosli deal. If the dealer 
gives liimself more than five cards, the non-dealer scores two and has tho 
option of drawing the surplus card or of calling a fresh deal. 8. Should 
the dealer give Toss than five cards to either player, or deal two cards 
together, there must bo a new deal, unless tho error'is reclitied by consent. 
Discarding. —9. Should cither player discard with more than five cards in 
hand, the adversary scores two points and th('re must be a fresh deal. 
10. The dealer may insist on his advcr.sarv’H discarding first. ^ Cards onc(‘ 
laid out cannot be taken in hand again. Either ])tuycr contusing his cards 
with the crib forfeits Uvo points, and the iidversary inay claim .a fn*sh deal. 
The crib mu.-t not be louclicd until tho dealer takes it up to count it. T/tc 
start.—li. In cutting for th(! start (or torn up), tlic noiKlualor must n-niovc 
at least four cards, and leave not less than four in the lower packet. lU. 
If a knave is turned up and tho dealer play.s his first card without scoring 
two points, he forfeits the score. Vlnying. —l.'k If two cards are pl.uyed 
togetner and any points in consequence arc unreckoned, they become for¬ 
feited. If tho adversary when about to count a go pereeives that two 
cards have been so playtal. In? may require the nni'ockoncd card to lx; 
played or not at his option. 14. If a card that may legally be played is 
shown, it cannot be reealled. If it cannot be h-gally played, no pimalty 
attaches to the exposure. 15. Jf .a player neglects to play when he has a 
card in hand that will come in under thirty-onc, liis opponent may nxjuire 
it to be played or may score two. Ifi. Jf .a player puts his hand or crib 
away without taking for them, he forfeits any i)oinla they may contiiin. 
Scoring. —17. A player scoring more points than h(^ is entitled to, may be 
put back as many points as he has ovcrseoi'ed, iuul the adversary may iidd 
the same amount to his own score. [Some persons liold that if the jilaycv 
places his peg in the game-hole when not entitled he loses tlie game. This 
rule is absurd : the ])rop(‘r penalty is eontaiiied in law 17.1 TluTe is no 
penalty for scoring too few points. 18. If a peg is once quitted the score 
18 made, and it cannot be altered excejit as jirovided in law 17. 19. A 

player is not bound to assist his adversary in ranking out his score. 20. If 
a player touches his opiioncni’s pegs (I'xcept as provided in law 17), or if 
lie touches his own pegs except wlien he has a score to make, he fm-feits 
two points. If a player displaces his foremost peg, he must replace it 
behind tho other. 11 he displaees both his pegs, thi' oppommt is entitled 
to replace tin? hindmost peg where he believes it to have been; and the 
other peg must then bo replaced bidiind it. 21, A lurch (or double game) 
cannot be claimed unless specified bcfori' commencing to play. 22. In 
reckoning a hand or crib, the cards must be plainly sliown, and remain so 
until the opponent is satisfied of the nature of the claim. 28. The three 
for last may bo scored at any part of thegaiiK* prior to the seoriug of sixty- 
one points by tho adversary. 

CRICKET, or Krickott, as it, was less (niplumiously ti'rmed 
in the early stages of its history, has he.e.ii v.agncly tU'.serihe.d 
as “a guuKi or jiastinie with hats and halls,” or as “a sport 
at which the contenders drive the hall with sticks or hat.s 
in opposition to each other.” The hitler is the Joluisoniiui 
method of expression, but it must be eonceiled that it fails to 
give the feeblest idea of the, character of the game, which ahovi* 
all others ranks highest in tho (’stimatioii of Englishmen. In¬ 
deed cricket from its origin ha,s been e.s.st*,ntially a Briti,sh 
pastime, born in England, nurtured by the. sons of Britain, 
indigenous to Ihe. Britannic (uiipire, and carried by tlie enter¬ 
prise of Britons into ei'ery habitable qiuirter of the globe. Of 
the precise origin of the game there is little that can be 
adduced with any degree of cerlajiily. 'Phe. most careful 
investigation ha.H failed to triico tin* mention of tin* word to 
a remoter date limn the year 1098, when, ns we glean 
from the Constitution Book of (jiiildford, in reffifme to cer¬ 
tain legal proceeding.s to determine the ownership of a garden, a 
witness, aged 59, gave evidence that “when he was a Hcholar in 
the Free School at Oiildefoid ((jluildfunl) In- and Bevcral of 
his fellowes did runm? and jilaie there at crickett and othe” 
plaies.” This would imply that cricket was well understood 
and included in the list of school games in the middle of 
the 16th century. The omission of ciicket from the games 
in vogue during the 13th and 14tli centuries jn-oves 
nothing, while there is circumstantial evidence to show that 
a past^c analogous to cricket in its general character, as ivell 
as in its main features, was known and in common practice. 
This was the game of “cluh ball,” which was played with a 
crooked stick, and generated into the name of cricket, from the 
Saxon word “ cricce” which was the term for the stick or handy 
that invariably tigiu’es aa the instrument of defence in the old 
pictures of cricket. Strutt, iu his ‘ Sports and Pa.stimcs,’ takes 
the same view of the cose, and supplies some important evidence 
in support of this theory, “In the Bodleian Library at 
Oxford,”’ he says, “is a MS. (No. 264), dated 1344, which 
represents a figure, a female, in the act of bowling a ball (of the 
size of a modem cricket ball) to a man who olevates a straight 


bat to strike it; behind the bowler are several figures, male and 
female, waiting to stop or catch the ball, their attitudes 
CTotesquely eager for a ‘chance.’ The game is called ‘club 
ball,’ but the score is made by hitting and running as at 
cricket.’’ It is unquestionably from this species of jiastime 
that cricket originated, whatever may he the diflerence of 
opinion relative to the appellation it enj'oyed previou.s to it.s 
entry into Briti.sh sports under its present title. Club ball 
was, however, merely a jirimitiye and rude edition of the 
present garni', us iilayed at single wicket, and grew in course of 
time into the more matured form of “cat and dog”—as the 
play at double wicket was tenned—de.'^cribcd by Dr. Jamieson 
111 liis Dictionary, published iu 1722, as long a favourite amuse¬ 
ment in y cot land. “This is a game,” say.s Dr. Jamieson, “for 
three playcr.s at len.sl, who are furnished with club.s. Tlu‘y cut 
out two hole.-i, eacli about a foot in diameter !ind .se,vcn inches 
iu depth, and twenty-six feet a[)urt. One man guards each hole 
with his dill) : the.se cluh.s are called Dogs. A piece of wood 
ahoiit four inches long and one inch iu diameler, called a Oat, is 
pitched hy a third person from one hole towards the ])layer at 
the other, whi) is to prevent the cal from getting into the liole. 
If it pitches in the hole, the party who threw it takes Ins timi 
with ihe club. Tf tlu*. cat be struck the clubhearers change 
jilaces, and each changi* of jilace counts one to the score me 
cluh hall” This species of game, wliieli is nothing more than 
another form of the juvenile iimusemeiit of “tip-cat,” is even now 
in vogue, and until rt'ceutly was the only kina of cricket known 
in oh.icnre corners of the country. It i.s odd that none of 
the dramatists or ])oets who derived so many of their meta¬ 
phors from ihe sports or ])astimcs of youth, should have 
alliidetl to ihe sport, and that Shakspero, whose works 
prove him to have been well viu’sed in every kind of ainuse- 
iiieiii or diver.sion, should have made no mention of a 
game to wliicli cricket could <‘laim atlinity. Tt is certain, how¬ 
ever, that it was not until about the commencenumt of the I7tU 
century tliat cricket began to assume anything like a defi¬ 
nite form, and there are nnnuu’oiis authentic records to prove 
that it Avas then becoming a ])o]uilar ])ustime. At Maidstone, 
whicli is sligmati.sed as “a very i)ropliane town,” “morris- 
dancing, cudgel-]ilaying, stool-lmll, crickdt, and many other 
.sjiorts Avere practi.sed o]tenly and ])u])lii;ly on the Lord’s Day,” 
and a contemponmeoii.s writer .stati's lliut “Thomas Ken, after- 
Avurds Bi.shop of Hath and "Wells, Avhen at "Winchester Echool, 
used to Avield a erieket bat.” Still the game can hardly even 
then he said to have* attaimM the position of a recognised sport, 
although tacitly acknoAvliidged. Much was done between the 
time of its first introduction and its practical recognition, but it 
Avas not until about a century and a ([uarUu’ ago that cricket 
may be fairly ranked as a true pastime, governed by fixed 
luAv.s and ])rincij)le.s. A Avriter about this tinu* give.s the folloAV- 
ing clear definition of it“ A.n athletic game kept up in the 
soutlu*rn ami AAxsteni parts of England, and is sometimes prac¬ 
tised hy individuals of the highest rank. It is performed by a 
jierson Avlio, Avith a clumsy Avooden bat, defends a Avicket raised 
of two slender sticks, Avith one across, which is attacked by 
another person, Avho endeavours to beat it cIoaati Avith a hard 
leather ball from a certain stand. The faither the distance to 
which the ball i.s diivcn, the ofteiier is the tlefender able to run 
bet.AATeii the Avickets and the stand. This is called gaining so 
many notche.s, and he Avho gets the most is the victor.” 

Jt Avill ea)^iiy lx*, believed that the laws of a game, at this 
lime BO iibviously crude and im])eiTect, Avere neither numerous 
nor noticeable for clcarne.*5s of definition, and that there were 
many alterations made a.s circum.sluiices prompted or the 
exigencies of tlie occasion re(jnir('d. The first code of rules 
Avas j)ubli.shcd iu the middle of the 18th century, and is here 
reproduced :— 

“ The pitching y® first "Wicket is to bo determined by y* wist of a 

S ieco of Money. 'When y“ first Wicket is pitched and y« popping 
reuse Cut which must be. c.xactly 3 Foot 10 Inches from y® Wiokot y« 
Other Wicket is to bo pitclied direotly opposite at 22 yuida distance 
& y« other popping crease cut 3 Foot 10 Inches before it. The Howling 
Creases must bo cut in a direct lino from each stump. Tlie stuinns must 
be 22 Inches long & y* Bail 6 Inches. Tho Ball must weigh between 
5 & 6 Ounces. When y® Wickets are pitched & all y« Creases Cut The 
party that wins the toss up may order which side may go in first at his 
Option.’ 

LAAA'S Foil Y® BowaEIlS 4 JIALLR ANU OVEll. 

The Bowler must deliver y» Ball with one foot behind y* Grease even 
with y® Wicket and When ho has Bowled one Ball or more, Shall Bowl 
to y® Number 4 before ho Changes Wickets and ho shall Change but once 
in y* Same Innings. Ho may order y« Player, that is in at his Wicket to 
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Stand oil Avhioh side of it he Pleases at a reasonable distance. If he do 
livors y« Ball with his liindor foot over y« Bowling Crease y« Umi>iro 
Shall (^»11 110 Ball though she bo Struck or y« Player is Bowled out which 
ho shall do without being asked, and no Person shall have any right to 
ask liim. 

Laws Pou y* Strikeiw, on thusb that auk In. 

Tf V* yt'icket is Bowled down its out. If he Strikes or treads down 
01 ' falls himself upon y« Wicket in Striking (but not in over running) its 
out, A Stroke or Slip over or under his Butt or upon his hands (but not 
arms) if y« Ball be held before She touches y« Ground though She be 
hugged to the Body its out. If in Striking both his feet arc over j« 
popping Crease and his AVieket put down except his Butt is down within 
its out. If he runs out of his Ground to hindiir a Catch its out. If a 
Bull is nipped up and ho Strikes her again AVilfuHy before she conu's to 
AVickot its out. If players have crossed each other he that runs for the 
AVieket that is put down is out. If tliey are not Crossed he that returns 
is out. If in running a Notch y' AVicket is sfruck down by a Throw 
before his Pool Hand or Bait is over y pojjniug ('nsist* or a Stump hit 
by j* Ball though y' Ihiil was down its ouf, liul if y« Bail is down before 
he that eatches y« Ball must strike a Stuinji out of y« Grouuil Ball iu 
Hand then its out. If y« Striker fonclu s or takes up y® Bull before she 
is lain quite still unless asked by y« Bowler or Wieket Iveeper its out. 


Batt Poor oil Hanm) ovKii v* Cueask. 

AThen y« Ball has been in Ilniid by one of y® Keepers or Stopers and y® 
Player has been at home He may go when' he jdeasos tile }'« next Ball 
is bowled. If cither of y* Strikers is erossed in his running Ground de¬ 
signedly, which design must he determined hv the Umitires N B The 
Umpires may order that notch to he Seon'd. AVlieu y® Ball is hit up either 
of y® Strikers may hinder y® catch iu his running Ground or if Slu* is 
hit directly across j® Wicket y* Other Player may place his Body any¬ 
where within the Swing of lus Batt so as to hinder y® Bowler froihoateli- 
ing horj but he must, neither Strike at lier nor touch her with las hands. 
If a Striker nips a ball up iust hefori' him he may fall before his Wiiiket or 
pop down his Batt before Shoe comes to it to Save it. The Bail hanging on 
one Stump though y» Ball hit y« Wicket is not out. 


La-wh you AVkkkt Ki:ei*i:ii8. 

The Wicket Keepers shall stand at a reasonable distance behind y® AA'icket 
and shall not move till y® Ball is out of y® Bowler’s Uaiuls, and shall not 
by any noise incommode y® Striker and if his liands knees fool or head be 
over or before his AVicket, though the Ball hit it it shall not be out. 


Laws pou y“ llMriuEs. 

To allow 2 Minutes for each man to eonu' in wiii'U one is out, .and 10 
minutes between Each Hand To mark y® Ball that it may not be changed. 
They arc sole judges of all outs and ins, of all fak and unfair Play of 
frivolous delays, of all hurls whether real or jiri't-endcd ic are disere- 
tionally to allow what time they think I’rojier before y« Game goes on 
again. In case of a real Inirt to a Striker they are to allow another to 
come in and the Person hurt to eome in again But arc not to allow a frcsli 
man to Play on either side on any aecouut. They are sole judges of all 
hindrances crossing y« Players in‘running and Stauding unfair to Strike 
and in ease of hindrance may order a Notch to be Scored. They are not to 
order any man out unless ap])oalod to by one of y « Players. These Laws 
are to y* Umpires Jointly. Eacli Umpire is y« Sole Judge of all Nips ami 
Catches Ins and outs good or bad runs at his own wicket and his determi¬ 
nation shall be absolute and lie shall not be eluinged for another Uuijiire 
without y® Consent of both Sides. AA’heu y® 4 Bulbs are Bowded he is to 
call over. 'J'hesc Law's are Se]>arately. When both Umpii-es shall call 
Play 3 Times'tis at y® reiil of giving j® Game from them that refuse 
Play.” 

Ry thin time ci’icket matnlujs were of common oiiciiiTuuoc, uud 
ill 1740 till? journals of the day recoid that Lord John P. Sm-k- | 
ville issued a challeiigo on the ])art of the County of Kent to ] 
play “ All Eiif'land,” in the Artillery (xrounds, Finshury S(|u;iiv, j 
London, and that Kent won hy one wicked, the lirst hiatcli of j 
which a score now exists. j 


Kent. 1st inns. 2iul iinis. 

Ld. J. F. Sackville, c Waymark 5 b .. 3 

Long llobin, b Newland. 7 b Nowlaiid. 9 

Mills, b Harris. 0 e Newland. G 

lladswell, b Harris . 0 not out . G 

Cutbush, c Green... 3 not out . 7 

Bartrum, b Newland . 2 b Newland. 0 

Danes, b Newland . 6 c Smith. 0 

Sawyer, c AVaymurk. 0 b Nowbind. G 

Ilius, b Harris . 12 b Harris. 10 

Mills, nut out . 7 b Newland. 2 

Itomnov, b Harris. 11 o Harris. H 

Byes . 3 

Total . 63 Total . 6S 

Ifcrii the eiirvi'd hat, the wide .stunms (two in number) and 
the old .system of bowlinjj; ]iievailed, ami ITaiiibledon, in Hamp¬ 
shire, Farnham in Surrey, iuid Seviiiioaks in Kent, "were the 
ehief centrefi of cricket, 'J’hns the. game progre.ssed, steadily 
.■spreading it.s shooLs iido dislaiit ipiarlcrs until in 1787 the, 
MaryJfbone (Jlub thsL apjieare.d on tin? scene, and commenced 
the career, which has (?iidi'd in its instalment us the Parliament 
of cricket, as tlm legislative .‘issi'mbly ivhose laws are recognised 
as the only genuiiu? code over Ihi' surface of the cricket globe. 
Into the various stages through which the game was compelled 
to pa.s.s during its century and a quarter of mutation, we shall 
not enter at any length, ns with the exception of sundry changes 
in the number and arrangement of the wdekets, and the introduc¬ 
tion of a radical change iu the bowling, there have been no revolu- 
tionaiv variations iu the general aspect of cricket. The accom- 
}>anying diagram will Ix'st di'mon.strate the .several alterations in 
the .slu 4 >e of tiiid additions to the. nuiuber of w'ickets since the 
curliest date, although it must be at the? same? time understood 
that it does not lay elaim to be anything else but a careful re- 
jiroduetiou of the dilferent variations as recorded by tlio chief 
authorities on tlie game, 



KENT V. ALL ENGLAND. 

England. l.st imiH. 2m] inns. 

Harris, b Hadswcll. 0 b Mills . 4 

.Dingatc, b Iladsw'ell. 3 b HadRwell . 11 

Newland, b Mills.. 0 b Hadswcll . 3 

Cuddy, b Hadswcll .. 0 c Danes... 2 

Greon, b Mills. 0 b Mills . G 

AV^aymark, b Mills .. 7 b Hadswcll . y 

Bryan, st. Hips . 12 c Hips . 7 

Newland, not out. 13 c Lord J. F. Sackville. 1,6 

Harris, b Hadswcll .......... 0 b Hadswcll . 1 

Smith, c Bartrum. 0 b Mills . S 

Newland, b Mills. 0 notout . G 

. 40 70 


I It will be seen that the last change occurred in the year 
I 1817, and thus more than half a century has elapsed without 
I jmiving the necessity of elfecting any further improvement. At 
the commencement ot the present century cricket hod passed 
away to some (*xtent from its original sources, and was becoming 
acclimatised all over the Kingdom. Hardly a county but could 
boast in some portion or other a club capable of taking its own 
jiart with the best, although yet the game had by no means 
secured a firm footing in the northern districts, to which the 
supremacy has of late belonged. Matches of any importance 
M'ere then nirely played except for large sums of money, and 
stakes of one thousand pounds were not infrequent adjuncts to 
a “ CTand match.” Professionals were obviously in high repute, 
and^rdly a player, but in case of a creditable d4hMt was im- 
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mediately attached to the service of one or other of the aristo¬ 
cratic patrons yrlio assumed the chief direction of the game. It 
was ahout this time too (1803J, that the introduction of the 
round ami howling, then called “ throwing bowling,” changed 
the whole aspect of the game. To Mr. John Willes, an eminent 
member of the Kentish Eleven of 1803, is due the innovation, 
which at last resulted in the signal triumph of the round arm 
delivery over the old undoihand style. It is said that he once 
chanced to entice the ladies of his family into the jiractii 
ground, and ns they howled to him, ho observed that they were 
able to propel the ball with greater elFect when tluiy sivimg their 
arms almost at right angles to their hodiiis, tliaii when they 
adopted the ordinary mcithod of howling with the ann close to 
the side. Whatever the source of his knowledge, at least his 
offspring at its birth almost met with a premature late, lie was 
frequently “ barred ” in the arrangement of a match, and indeed 
threats of personal violence were liy no imians sparingly used to 
deter him and destroy his syste.in, nut all to no purjKjse. Those 
who resisted the innovation were at last compelled to accept and 
own its efficacy, and from that time the ikjw style, has enjoyed 
almost absolute supremacy. At the present day cricket may be 
said to enjoy a vast superiority over all other sports in jioint 
of popularity. Hardly one rural annisement can boast so uni¬ 
versal a constituency, or can muster such a cosmopolitan circle 
of influence, as that which has been rightly termed “the national 
game” of hhigland. It may ho seen on every vill.age grcien, 
spread over the, area of every city, ])laiite,d in every English 
park, and literally exported inlej every rcmiote part in the hejirt 
of the earth where English feet have passed and England’s sons 
have settled. Englisli cricketers have acclimatized tin*, game, at 
the Anti]>o(les, an*l England has mortj than once sent a baud of 
its champions to America ami Canada, ludt'ud, cricket may lx* 
said to have become part of the national education. Erof(‘,ssional 
crickoters are em])loyed at almost <‘,v(!rv sc-liool, and a fair gauge 
of the popularity of the gaiiui may be taken from the tliensamis 
who lru(pient the, jjiiiieipal grounds on the occasion of such 
mahdies as those betwoe.n Eton and Harrow, ])otween Oxford 
ami Oumlmidge, at Lord’s, or between sncli «‘leveua as tlutse 
which rej>reseiit Yorkshire and Nottiiighainshin'. Throughout 
the summer, many thousands of matciic's are recorded in Eng¬ 
land uloiuj, and u far gr(!at,er number remain unrenorted. Tim 
chief grounds in ijondon are, tliose of the Alarylebone Club, 
whicli still holds undis])nted sway in the cricket world, at 
“ Lord’s,” situate in St. .lohn’s Wood Hoad, that of the Surrey 
Ch)unLy Club, at Keiiniiigtcm Oval, (jf the Middlesc.x County 
Club, at We,sL Broinpton, and “ Ihinee's Oronnd,” the most 
recent of all, in Hans I^lace, Sloane Square. Sheflleld is the 
liome of the Yorkshire County Club, Manchester of Lancashire, 
Nottingham of Nottinghamshire, Canterbury of Kent, Brighton 
of Sussex, and Bristol of Gloucestershire. Of late years, Kent, 
Surrey, and Sussex, on whom rested in dillerent eras the supr<- 
niacy of cricket, have fallen from their high estate, and the 
championship of the game has migrated to tlie north, to j)roducc 
a keen rivalry between tlie counties of York and Nottingham. 

Of th(^ technicalities that must be. mastered before anything 
like skill in the pursuit of tlie game can be atUiiiuxl, practice, 
will prove a better tutor than precept, and exainido be still 
more useful than the most careful exidanation. The practice of 
cricket may be briidly subdivided into two separate games, as 
they are profc’ssionally termed, at double, wicket ami single 
wicket. Of these while the former enjoys an almost nniversnl 
prevalence, the latter is chiefly reservctl for occasional amusement, 
being hotter fi'om its more circumscribed, limits, suited for a small 
number of coiilestunts, than its more juipular rival at double 
wicket. So in.any imleetl are the different points to be studied, 
and arduous the task of obluiuijig distinction among the pro- 
f».-ssors of cincket, that as many as forty-seven laws are, lamsidercd 
luscessary to explain the several mmulue which iprcscnt them- 
eelvcs to distract even the most learned doctors of cricket lore. 
As these are essentially requisite to give even the most vague 
insight into the mysteries of the game, they are given here at 
length, as revised by the Marylebone (Jlub, the, recognised tri¬ 
bunal in all matters connected with this summer pastime, in the 
year 1870. 

1. The ball miiRt weifrlt not loss than firo ounces and a half, nor moro 
than five ounces and three quarters. It must measure not less than nine 
inches, nor more than nine inches and one-quarter in ciroumferonce. At 
the beginning of each innings, eiOier party may call for a now ball. 

2. Ijie bat must not exceed four inches and one-quarter in the widest 
port; it must not be more than thirty-eight inches in length. 

3. The stumps must be three in number; twenty-seven inches out of 
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the ground; the bails eight inches in lengUi; the stunqis of equal and 
thickness to prevent the l)aU from passing through. 

4. rlio bowling crease must bo in a line with tlio stumps; six feet eight 
inches in lenrth; tho stumps in the centre; with a rotuni crease at each 
ciid towards the bowler at right auglos. 
o. The popping eroase must be four feet from tlio wicket, and parallel to 
r length, but not shorter than thu bowling eroase. 

-tn?* "’'Wkets must b(} pilclu'd oppoaitf to each other by the umpires, 
at tho distance; of twenty-two yards. 


the ground shall be swept and rolled unless tho next side goingln objot. 
to it. ihis rule is not meant to ])rovcnt tho striker from h(;ating tho 
ground with his bat near to the snot when* bo stands during tho iniiings. 
nor to prevent the bowler from tilling up holes with sawdust, &e., wlien 
tho ground sliull bo wet. 

8. After rain the wickets may bo changed with the consent of both 
parties. 

9. The bowler sliall deliver tho bjill with one foot on the ground behind 
the bowling crease, and within the return erpasr;, and shall bowl one over 
before ho change, wickets, whicli lie sliall bo permitted to do twice in tho 
same innings, and no liowlor shall bowl more than two overs in suc¬ 
cession. 

10. The ball must be bowled. If thrown or jerked, tho umpire shall call 

“No Hall.’* J . 1 

11. lie in.iy require the slriker at the wicket from which he is bowling 
to stand on that side of it whii-h ho may direct, 

12 . If the bowler sh.'ill toss the ball oven* the striker's head, or bowl it so 
vide that in tlie opinion of the uinj)ii'o it shall not be fairly within roach 
f the batsman, ho sluill adjudgj* one run to tin; party receiving the 
innings, either with or without an appeal, which shall be put down to 
the score of “Wide; Jtalls;" such ball shall not b«; reckoned os oiio oi 
the four balls; but. if the balsmaii sball by any means bring himself 

’ithin reach of the ball, the run sliall not be adjudged. 

1.3. If the bowler shall deliver a “ No HalE' or a “Wide Hall,’’ tho 
striker shall be allowed as many runs ho can get, and ho shall not bo 
put out except by running out. In tli iit of no run being obtained by 
ly other means, then one run shall be; added to the score of “ No Halls 
iis,” as th(> ease Tiiiiy be. All runs obtained for “ Wide Halls’’ 
to be scored to “ Wide Halls,” The i]:iiiie.s of tlio bowlers who bowl “Wido 
Halls” or “No Halls,” in fullin' to be placed on thi; score, to show tho 
parties by whom either score h made. If the ball shall iirst touch unv 
jMivt of the striker’s dress or js'rsoii (cxeci»t his hands), the umjiire shall 
call “Li'gHye,” 

14. At the beginning of eaih innings tho umpire shall call “Play 
from that time to tlii! end itf caeli innings no trial hall sliall be allowetl to 
ly bowliT. 

lA. 'J’lio striker is out if cither of the bails bo bowled off, or if a stump bo 
)wled out of tho ground; 

Hi. Or if the ball from the sfroke of tho bat, or band, but not tho wrist, 
^ held bcfori; it touch the. ground although it be hugged to the body of 
the catcher; 

17. Or if, in striking, or at any other time while tho ball shall bo in 
play, both his feet shall be over tlu; popping rreaso, and bis wiiket be put 
down, except bis bat bo groundcil within it; 

18. Or if, in striking at tho ball, be hit down his wicket. 

19. Or if, under nr(*t(;nco of running, or otherwise, either of tho 
itrikers prevent a ball from being caught the striker of the ball is out. 

20. Or if the ball be struck and ho wilfully strike it again; 

21. Or if, in running, the wicket b(> struck doivn by a throw, or by tho 
hand or arm (with ball in hand) bi'foro his bat (in haiidi or some part of 
his jiomm be grounded over tho popping crease. Hut if both the bails bo 
off. a stump must be struck out of tlio ground; 

22. Or if any part of the striker’s dress knock down the wicket; 

23. Or if the striker touc.li or tnko up the ball while in play, unless at 
Uie request of tho opposite party; 

24. Or if with any part of bis jicrsou he stop the ball, which in tho 
•pinion of the umpire at tho bowler’s wicket, shall have been pitched in a 
straight lino from it to tlu; striker’.s wicket, and would have hit it. 

25. If the players have crossed each ntlior, ho that nms for tho wicket 
which is put down is out. 

26. A ball being caught, no run shall be nickoaed. 

27. A striker being run out, that run whicli he and his partner wore at- 
roinpting shall not bi; reekoned. 

28. If a lost ball be called, the striker shall be allowed six runs; but if 
nore than six sliiill have been run before lost ball shall linvc boon called, 
hen the striker shall liave all that have been run, 

2‘.>. After Ihc ball shall have been dually settled in tho wicket-keeper'.i 
)r bowler’s luuids, it shall be considered dead; but when tho bowler is 
ibout to deliver tlu; ball, if tho striker at tho wicket go outside the popping 
;reaso before such actual delivi;ry, tlie said bowler may put him out, utiloss 
[with reforoiici; to the 2lBt law) his bat in hand, or some other jairt of his 
lerson be within tho popping crease. 

30. The striki'r sliall not retire from his wicket and return to it to cora- 
deto his iiniings aiXer another has been in without the consent of the oppo- 
lite party. 

31. No substitute shall in any case bo allowed to stand out or run 
betwtKjn wickets for another person without the consent of tlie oppoaHe 
party; and iii case any person shall bo allowed to run for another, the 
striker Shall bo out if cither ho or his substituto bo off the ground in 
manner mentioned in laws 17 and 21, while the ball is in play. 

32= In all cases where a substitute shall bo allowed, the consent of 
tho opposite party shall also be obtained as to the person to act as 
iubstituto, ana the place in fbo field which he shall take. 

13. If any fieldsman stop tho bull with his hat, the ball shall bo 
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oonsiderod dead, aud tlio opposite party shall add five runs to their 
score; it any be run they shall have five in all. 

34. The ball having br'cn liit, the striker may guard his wicket with 
his bat, or witli anv port of his body except his hands, that the 23rd 
law may not bo disoboyed, 

35. Ine wicket-keeper shall not take the ball for the purpose of 
stumping until it shall have passed the wicket; he shall not move 
until the ball be out of the bowler’s hand; he shall not by any noiso 
incommode the striker; and if any part of his person be over or before 
the wicket, although tho ball hit it, the stiiker shall not be out. 

36. The umpires ore the sole judges of fair or unfair play; and all 
disputes shall be determined by them, cmdi at his own wicket; but in 
case of a catch which tho umpire at the wicket bowled fi'oni cannot see 
sufficiently to decide upon, ho may ajj])ly to the other umpire, whoso 
opinion shall bo conclusive. 

37. Tho umpires in all matches shall pitch fair wdekets; aud Ihc 
parties shall toss up for choice of innings, 'rin* umpire.s hlitill eliaiigo 
wickets after each party has had one innings. 

38. They shall allow two minutes for each striker to conn? in, and 
ton minutes between each innings. ‘When tho umpire shall call “ Tlay,” 
the party refusing to jjlay shall lose tho malch. 

39. They are not to order a striker out unless ap])ealed to by tlu' 
adversaries. 

40. But if one of the bowlcr’.s A el be not on tin* ground behind the 
bowling crease and within tho return <'reuBe when ho shall deliver the 
ball, the umpire at his wicket, unasked, must call “No Ball.’’ 

41. If either of the strikers run a shoif nin, the umpire nnist call “One 
Short.” 

42. No umpire shall bo allowed to bcl. 

43. No umpire is to be changed during a malch, unless with the oonsei.t. 
of both parties, except in the case of violation of 4‘Ji)d law; thim either 
party may dismiss the transgressor. 

44. After the delivery of four balls tbo umpirt' must call “ Over,” but 

not until the hall shall no tinally se.ttled in tho wicket-keeper’s or bowlm ’f i 
hand; the ball shall then ho <‘oiisidorod dead. Nevc'rthelesH, if an idea la* 
entertained that either of th(' strikers is out, a (uiestiou may be put 
previously to, but not after, the delivery of the next ball. ’ 1 

45. The umpire nnist take especial earo to call ‘‘No Ball” instantly 

upon delivery; “Wide Ball” as soon ns it shall pass the striker. * i 

46. The players who go in second shall follow their innings if they have 

obtained eighty runs leas than their antagonists, except in all m’atcln :- 
limited to only one day’s play, when the number shall be limite<l to 
instead of eighty. I 

47. When one of tho strikers bhull have been jiut out, the u&i' of the ; 
bat sluill not be allowed to any jiersou until the next striker sliall 
come in. 


calauiitios incidental to an infraction of the rules, he may riiu 
from one wicket to the other, wliilc his partner at the other end 
does the same conversely, and for each time that tlic ground 
between the two wi(ikets is so traversed, one “ run ” i.s scored to 
the batting side. ^ Of course the more frequently this journey 
from wicket to wicket is accomplished, so many more runs are 
scored in in-oportion, and that side which at the end of the game 
has amassed the greater niunber of “ nms,” is constituted the 
winner. As it i.s impo.ssible to e.^dain the positions of the 
several fieldsmen witliont the aid of a diagram, the following 
lias been aiTangcd as the most simiile, and at the same time 
suiliciently comprehensive, showing the disposition of the field 
to suit the re(j[uiremeiits of both fast as well as slow howlers. 
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The game at double wicket may b(? briefiy descri)>ed a.s a con¬ 
test between two separate parlies, the objecl of the one sitl<‘ being 
to defend a certfiiii position, represented by t.hri>e staiuj)s, or 
wickets as they are usually termed, each with a bat, of the other 
to dislodge their opponents with a ball, eitlier by IxAvling down 
the wickets defended, or by certain other cumtiugeneies provided 
for in the rules issiual for the governance of the players. For all 
practical purposes it may be assumed that the iiuraljers of th(5 
attacking as well ns the attacked ]tarty, consist of eleven players, 
as in all the principal matches eleven constitutes the inuximum, 
and it is only in what may be classed as hybrid conte.sts that this 
is exceeded, the matches wherein certain elevens, composed of 

I irofessional playei-s, arc jutted against twenty-tw^o antagonists, 
>eing rather promoted for sjieculative esnds than for the ]>roino- 
tion of genuine cricket. The first initiat(»ry stej) is taken by tin? 
captains of the two sides, who loss for choice of innings, aud the 
winner consequently elects, according to circumstances, either to 
send his soldiers to defend the wickets, or as is advisable st)iue- 
tinics in case of rain, choose.s to ” field,” by whicli is signified 
that he prefers to attack rather than be besieged. Tlic side ndio 
first undertake the defensive, or ” have the iniiingH,” send lii-st tAvo 
of their memhers, each armed Avith a bat, to protect the Avicke ts 
against the boAvling of the ojiposition, the other nine fidloAving 
in succession as each i.s displaceil until all have had their share 
of hatting, when the innings clauses, Tlui object of the other 
party, who are “ fielding,” is to dislodge the batsmen, either by 
bowling down their Avickets, or by the occurrence of any of the 
events tor which proA'ision is made in the laws extending from 
Nos. 16 to 34. For thi.s jmrjiose tAvo liowlers are provided at 
the outset, each delivering in turn an “ over,” as the allotted 
series of four, or otlier ju’earranged number of balls is styled, 
from opposite wickets. Afhir tluj first bowler has comlnded bis 
“ over” from the one wicket, his fellow succeeds with a similar 
number of halls from the opposite end, the fieldsmen having 
meanwhile altered their positions to suit the l equircments con¬ 
sequent on the change of the direction of the attack. If one of 
the bails he knocked off the wicket by the bull so delivered, or 
any of the other events occur for wliicli the laws provide penal¬ 
ties, the stiiker is ** out,'^ and the vacant wicket is filled by 
another of his side, until tlie eleven are all dislodged seriatim. 
But should the batsman so kxike the ball that it eludes the vigil¬ 
ance of any of the fieldsmen, without exposing him to any of the 



(for bIoav boAvling) 


1. Wicket Keeper. 

2. 'riurd man (oiilj for fuKt 

bowling) in lieu of 11. 

3. CoA’er i)oint. 

4. Point. 

5. Short slip. 

6. Long slip. 

7. Long stop. 

r V Umpires. 


P 0 


It : 

V (for sloAV bowling). 


S. Mid wicket off. 

9. Short log. 

10. Long leg. 

11. Mid wiuket on, 
s H Strikers. 

11 u Bowlors. 

Av w Wicketa. 

!• f: Pojiping Crease. 


This diagram, of course, only professes to give a general idea 
of the dispo.sition of the fieldsmen acicording to the requirements 
of a “ roiuid-arm ” bowler, without venturing to arrogate for 
it.self any notion of meeting all the exige.ncies required to explain 
the many dillercnt styles of bowling. Practical experience alone 
<*an promote jtroficiency in tins niattttr, as so numerous and so 
peculiar are tin? arts and devices of a bowler, so many, and “ as 
Avide as poles asunder,” ar(^ tin* tlill'erent methods of delivering 
the hall, that theory can avail hut little, and i)er8istency alone 
ean conduce to the many requisites necessary to shine as a 
j hoAA'ler. Constant jnacticie, will do much to accelerate accuracy 
* of aim, Avhich must he tin; first object, and some of the most 
gifted hoAAders, it is worthy of mention, have achieved neatness 
mainly by llieir resolntion and perseverance at bowling at a 
fixed object until they have become absolute masters of the ball, 
and able to direct its course witli positive certainty. To attempt 
to make a bowler by any amount of written instiuction is im¬ 
possible, as bowling is entirely an acquired art, although some 
adepts have obviously a natural tendency to shine above others. 
Indeed, howling has of late so groAvn towards perfection, that 
skill has come to be expended in the bios of the ball, Avhere at 
first there was no idea but of a simple direct course towards the 
wideet. Naturally the aim of the bowler is to out-manoouvre 
the batsman, and lor this pni’pose, a boll devoid of bias, is placed 
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at a great disadvantage, so superior is the balling of the present 
day, and so level the grounds on which cricket is played. The 
brain will also contribute gi’eatly to the formation of a good 
bowler, as it is by no moans he who bowls mechanically that is 
likely to secure fame, but his rival who brings science to sharpen 
the rough edge of mere solidity. Obviously a bowler should 
first, even though he maintain one definite style of delivery, 
seek to infuse a devious course into the direction of the ball, by 
holding the ball well in the fingers, instead of grasping it with 
liis entire hand. To play a ball so directed, is a difficult task 
for the most skilled batsman, as the eye of the striker who is 
able to estimate to a nicety the movements of a ball divested of 
deviations, is unable to follow tlic deceptive movements of a twist¬ 
ing ball, and the wickets are often left unguarded in a feeling of 
false security, while the ball, which seems altogether to be wide 
of the stumps, is calculated to jiass round the bat and to destroy’ 
the wickets of the batsman. Moreover, a good bowler by no 
means adheres to one 8i>ecial form of bowling, but so accommo¬ 
dates himself to the play of his several antagonists by varying 
the distance at which ne pitches the hull, as well us the pace at 
which he delivers it, that the batsman is unable to uettuire con- 
iidence, and the art of the bowler often proves superior to the 
devices of his jintagonist. ' 

If it be impossible to form a bowler by unytliing but practical 
experience, it is equally hopch sa to generate a batsman by the 
aid of written treatises. There urc, many jirecepts which vmi be 
inculcated in a short lesson better than by volumes of description, 
so that it is superfluous to attempt anything but the rudiments 
of the art of batting. A batsman has no easy task to perform, 
as he has not only to counteract all the arts of the howler, but 
he has, moreover, to escape the clutches of the other ten fields¬ 
men, who arc on the alert to secure his downfall. Consequently, 
the main aim of the hatsmau is to prevent the success of the 
attack, not only by jireserving his wickets intact, but to keep 
the hall when struck from passing into the possession of the 
fieldsmen before it touches the ground, as well as to avoid 
certain minor contingencies. From this eiiiiinei’alion of the 
forces against which lie is arrayed, it- will ho seen that he not 
only requires consumiuate judgment, but also great ])rccision, as 
■well as decision of ]uupo8e, and above all an iiiexliaustible 
supply of patience. Witnout this last virtue all tlic others will 
prove of little avail in the long run, us nothing is so essentially 
calculated to counteract and nullil'y the schemes o! the bowlers 
and fieldsmen as a batsman who plays c.onsisteutly throughout 
his innings, setting at defiance all the artifices of the enemy. 

The chief hits which constitute the stock in trade of a batsman, 
may briefly be subdivided into “ drives ” and “ cuts.” To the 
fomier category belong tlic majority, and these are again classified 
as “ off-drives ” and “ oii-drives,” the former including all hits 
Avhich pass to the left hand, the latter all. which take their 
course on the right hand of the bowler. Tliese mostly result 
IVoin “ overpitched balls,” which come so easily within the reach 
of a batsman that he is able to meet them with the full 
force of the bat by merely lunging out straight, or from “short- 
pitched,” which, on the other hand, fall so short of the pro])cr 
distance, that he can place them in any jjart of the field in front 
of the wicket, without, in any way, sacrificing the safely of his 
]»osition. A “ cut ” is acconnilished by hitting ball.s wide of the 
ofF-stunip, and i.s the prettiest, as -well as the most cff'et live item, 
in the possegsioii of a batsman. In this hit the bat is held in a 
horizontal position, with the right foot in fi’ont, instead of the 
left, as in other cases, and the ball being stmek smartly in this 
attitude, ^jasses with great velocity, according as it is hit early 
or lute, either just out of the reach of long slip (No. 6), or uiid- 
Avay between his position and that held by point (No. 4). The 
halls which are most disastrous, are what are technically styled 
“ good-length halls.” These are so termed from the fact that 
they arc so well pitched as to haflle the eye of the striker, and 
produce such uncertainty in his mind that he knows not 
whether to attempt to play forward, .'ind, by opposing his but, 
end their course as they pitch or meet the gi’ound, or whether 
to trust to back-play and defend his wickets by guarding them 
with the full front of his bat after the ball has reached the 
ground. These halls, even when devoid of twist, arc the most 
hazardous of all, and the slightest hesitation or lack of decision 
in their reception, inevitably results in the di-scomfiturc of the 
batsman. 

Of the vaiiouB “ fieldsmen ” little need be said except that their 
duties are to stop the baE safely with both hands, either stand¬ 
ing or while running, to catch well with cither hand, and 
according as tlieir situation is close to, or from the wicket, to be 


able to throw in smartly, so that the least possible time is 
wasted between the time of the hit and that of the return of the 
ball to the bowler or wicket-keeper. The field is altered con- 
sideraUy as circumstances require, end the fieldsmen ai’o moved 
into dilFcrcnt stations by their captain, as he accommodates him¬ 
self to the play of each batsman. In such positions os short-slip, 

E oint, long-slip, and mid-wiekets, accuracy of fielding is required, 
ut at long-leg, and cover-point, it is imcessary further that the, 
fieldsman cover a great deal of ground, and he especially quick 
both in hi.s movements as well as in his throwing, on account of 
the long distances he has sometimes to traversts On wicket¬ 
keeper, however, devolves most of the hard work, and he should 
he of all others qualified to fill this position. He should have a 
quick eye, os well as be possessed of no tittle courage, as the ball 
frequently taxes his powers more than the batsman’s, and for 
blows his is often a rather thankless office. Moreover, In* has 
not only to watch for catching the ball off the bat or hand r»f the 
batsman, but also for the chance of stumping him if his feet and 
bat be over the 2 U’escribed limits. 

The game at Siyujle fFicket is I’arely jiractised, and may be 
regarded as ainiply a mild edition of its more important rival, to 
which, in its main features it is i)ractically subservient. Only 
one batsman is engaged ut a time at single wicket, and, to score 
a run, he must cross to the single stump at the bowler’s end and 
return into his own ground. In cases where there are less than 
live players on eiich side, bounds are placed twenty-two yards in 
a line from tin* off-stum]), as well as the leg-stumj), and no run 
can be scored unless the ball be hit in front of these hounds. 
When there are more, than four players on each side, there are 
no hounds, and in most of its minor features the game resembles 
that at donhh' wicket. The laws for its guidance, however, arc 
so simple that further comments would bo out of place. 

THE LAWS OF SINOLB WICKET. 

1 . When there shall be less than five players on a side, bounds shall bo 
placed twenty-two yards each in a line from the off and leg-stump. 

2. The ball must be bit before tho bounds to entitle the striker to run, 
which run cannot be obtained unless he touch tho bowling-stump or crease 
in a line with his bat, or some part of his person, or go beyond them, 
returning to tho popping crearc as at double wiuket, according to tho 
twenfy-tirst law. 

3. Wlicn tho striker shall hit tho ball one of lu« feet must bo on tho 



4. When there shall bo less than five players on a side, neither byes nor 
overthrows shall be allowed, nor shall the striker bo caught out behind the 
wicket, nor stumped out, 

5. The fieldsniaii must return tho ball so that it shall cross the play 
between tho wicket and the bowling stump, or between the bowling 
stump and the bounds. Tho striker may run till tho ball bo so 
rotumed. 

6 . After the striker shall have made one run, if lie. start again he must 
touch the bowling stumj), and tuni before tho ball cross tho play to entitle 
him to another. 

7. Tlic striker shall bi; onlitled to three runs for lost ball, and tho same 
number for ball stopped with hat, with reference to the 28th and 33rd laws 
of double wicket. 

8 . When there shall bo move than four players on a side there shall be 
no bounds. All hits, byes, and overthrows shall then be allowed. 

9. The bowler is subject to the same laws as at double wicket. 

10 . No more than one minute sliall be allowed between each ball. 

CRIMINALS. EXTRADITION OF FUGITIVE. [Ex¬ 
tradition OF FuomVK OuiMlNALS, E. C. S.] 

CRINED (from Iho, Latin crinis^, a lock of Lair). lu heraldry 
when the hair in man, or the mane in an animal, differs in colour 
from the re.st of the. charge, it is said to he criiied, of such a 
tincture. 

CRINOLINE, the French name for a fabric woven from 
horsehair. Being employed in the form of a stiff petticoat for 
the distension of women’.! dresses whei the fashion of puffi^ 
out tho skirt was re-introduced at the court of Naj)oleon III. in 
1865, its use spriiad rapidly over the civilized world ; and though 
ns the size went on increasing, horsehair gave place to steel and 
other materials better suitetl to milliners’ purposes, the name 
crinoline was retained as the general desigiintiou of the appa¬ 
ratus. The advantage of the steel crinoline Ava.s that it foiined 
an elastic frame of hoops, and readily adapted itself to the ever- 
varying foms called forth by the exigencies of fashion and the 
inventive imaginations of modisten. When at its height the 
Eugenie and Victorian crinoline equalled or surpassed in 
capacity the farthingale of the Elizabethan era, and the hoops 
of the reigns of Anne and the Georges. Hoops under one or 
other designation remained in vogue, ■with temporary inter¬ 
ruptions, and fluctuations in shape and dimensions, fox over 
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tyro centuriefl, and were oiilv linally suppressed when George IV. 
issued an order that they sliould not t)e worn at court. [Fah- 
THiNOAi.E, E. C. vol. iv. col. 27.J Crinolines have passed more 
rapidly tlireugli tlxe several stages of development and dccUne, 
hut liave not been wholly abandoned, and will n<j doubt in due 
season revive ftoiu their tcinporaiy collapse. The production 
of crinoline w'ire was for some years a leading branch of the steel 
manufacture of Sheffield, to which indeed it gave a remarkable 
impetus. During the height of the fashion the consunix>lion of 
crinoline steel was over 150 tons a week. 

CRITICAL POINT OF TEMPERATURE. [Mattjsk, Con¬ 
tinuity OP, E. C. S.J 

CROCETIN, C,*H^O„ Thin is a dark red 

amorphous powder, obtained by tlxe dec.oinpositi(»n of eroein. 
It is sparingly soluble in water, but easily in alcohol, Jind, like, 
crocin, acquires an intense blu(; ciJour in contact with concen¬ 
trated sulphuric acid. [Chocin, E. C. S.J 

CROCHET (French, a hook), a kind of needlework, or iinibi- 
tive lace-work, in which the. stitclie.s are made by loop.s taken 
tip by means of a needle with a small hook at the end, whene.e 
the name. For .some time il was a 1‘avnurite. feminine occiqxa- 
tion, and is still praoti.sed, though h‘.s,s than formerly. Several 
‘Crochet Rooks’nave been published e.xplaiiatory of the some¬ 
what complicated process, and to supply patterns. The maleiials 
employed arc chiefly cotton-thread and wool, but silk is also 
trsed ; luid a great variety of articles can be made, from window- 
curtains and counterjxanes to a delicate imitation of point lace. 
About 1857 the latter kind of crochet gave employment to .some 
thousands of females in Cork and (Uom'S, and vmy beautiful 
examples were made in Ridfast; but the manufacture is jiow 
nearly abandoned, though a cijarser kind oi crochet wool-w«)rk 
wrought with a large hone needle is still made for the market. 

CROCIN, Ca„n4,j0,„ (6'68 ^/.i,2<'4o)j the. yelhnv colouring 
matter of the berries of the Garden ia (irandijlora is an amorplutus 
substance, ea.sy soluble in water and alcohol, yielding blight 
orange-coloured solutions, Avhicli give a deep yellow precipitate 
with lead salts. On being hoiled Avith dilute acids crocin splits 
uj) into sugar and crocetin. 

2C„H*.,0„ -f •"•OH, = C^Jl.^O,, 4- 

Crocin. Water. Crocetin. Sugar. 

+ lOiiO = + 4C„a,.0„.) 

lOilocBTiN, E. C. S.]. (Rochleder, J. J^raL Client. Ivi. C8.) 

CROCONIO ACID. [Rhodizonic Acid, E. C. S.] 

CROQUET, an out-door game, played on level ground, Avith 
hoops, balls, and mallets. The name of the game is tlerived 
from the French croc or crook, the Avords croc and croquet, having 
formerly heen used to signify a crooked stick. (Du (kinge, ‘ Glos- 
sariuiu ^— croque.) Cnjipiet i.*!, in fact, the French I'oriu of the 
Avord hockey, and signifies a game jdayed Avitli a crook, or Avith 
u hook. It is probable that the. game of croc, ct qn lloilc (crook 
and bull) AA-hicli is reiire.sented in QiUion I^lary’s Psalter, exe¬ 
cuted in England early in the 14th century (Brit. Mus. 2 R. 
vii.) is the progenitor of croijnet. Uiuh-r the name of paillc, 
maillc (mall) a game very similar to croiinet aaus ])hiyed in 
Languedoc in the RJth centur}\ Du Cange (‘ Glossarium’) thus 
describes it :—“ It is played on a level field or on a large for 
high] road. A ball of wood is pu.shed Avitli a .small mallet fixed 
on a stick. . . Sometimes it is jxlayeil in long alley.s made on 

ljurpose, Avhieli are surroundeil by a iiuling.” 

Puille maiile (pi/u, bull; maillc, mallet) Avas fashionable in 
the time of the Stuarts. The Avalk in St. Jame.sH Park, now 
culled the Mall, received its name from having heen ajxpro- 
[[uiuted to mall playing. Some mallets used at the game are 
now preserved in the Rrili.sh Museum. They closely resenihle 
the present croquet mallets. 

In ‘Cotorave’s Dictionary’ (1032) the. game, of paille maiile is 
thus described ;—Paille, maiile is “a game, Avbereiu a roiuid box 
bowle [baUJ is Avith a mallet .stj uck through a liigh ai-ch of yrou 
(standing at either end of an ally one), AAdiich he that can do at 
the fewest blowes, or at the, number agreed on, Aviiw.” An 
engraving of this game, a peg or “ king” being substitut’d for 
the second arch, i.s given in Stnitt’s ‘ Sport.s and Ra.stimes.’ 

Strutt considers that from this game originated the game of 
billiards ; but in the ‘ Academie Universelle des Jeux’ (Lyons, 
1805) the game represented in the engraving is called a iicav 
game of mall like billiards {maveau mail comme un billard), 
which clearly shows that the game of mall thus played was 
suggested by Idlliards, instead of the reverse. TJie lollowing^ is 
a free trau.gJation of tlie directions for jdayingiti the ‘Acadiiinie;^ i 
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—At country houses a new game of mall is played, similar to 
billiards. It requires a ground (un aJMe) 150 or 200 paces long, 
and 10 or 12 broad, made very level, ana surrounded oy a stone 
AvaU, or AA'ith tliickish oak planks. A hoop (un arcJiet) is to he 
placed at each end, and a peg (un pivot) or iron in the middle. 
The players stai’t from one end, and endeavour to run the hoop 
at the other, as at hillianls, and he who, after having passed the 
hoop, first touches the peg (which is like the king at hilliard.s) 
Avins the game. 

It AA'ould seem os though paille maillc, long since dead and 
buried, hud Avithin the last few years come to life again, with the 
a«lditioii of more hoojxs and halls; at the same time, it has 
“ lliroAvn hack” as regards its name. There is a rumour that a 
similtir g»une, culled croJeey, Ava.s played in Ireland some 40 years 
ago. Croquet, hoAvever, wa.s not introduced into England until 
the year 1852, Avlien its maimlacture Avas undertaken hy a firm 
in Bond-street. The speculation avus not successful,but in 1850 
Mes,sr.s. JaqiU!.s began to Avork it, and since then it has gradually 
progressed in ])uhlic favour. Tt was first played in ])uhlic on the 
t)OAvliijg-gi-eeu at Kvesliam, in IVorcestcM’sliire, in 1807. In tlie 
folloAviiig year tlie, fii.st all-coim',r.s’ tournament Avas played on 
tlie cricket-ground at More.toii-in-Marsh. The gi’ounds Avero 
45 yards by 30 yard.s, tlie hoo])s 8 inches (in those days con¬ 
sidered A’ciy narroAv), and the old ten-liooji setting was adojited. 
Sixteen entered, and ]\lr. Peel Avon, thus hecoming the first 
croquet champion. 

Ill the, .same year the. All England Croquet Club was formed, 
and, after soiiie ('urly difficulties, became, the, leading club. The 
clul) having leased a field near Winihlisloii, levelled it, and erected 
suitable huilding.s. The All England ground is the largest and 
finest mutch ground in the kingdom, and on it the contest for 
the chunqiioii.shi]) take.s placii annually. In the fir.st year of tlie 
club’s existence (1805)) the championship aa^us played for at the 
(.hyatal Palace, Mr. .load being the victor. In i870 and 1871 
Mr. Peel recovered his jiositioii as cliamiiion, 

TJie, laAVS of the, game Avere settled by a conference of dele¬ 
gates from the principal croquet clubs in 1809—70, (Gonference 
Lan\<, De La Rue and Co.) These luAvs are now held binding 
in all jniblic matches. 

The luAA'.s do not specify (a.s they should do) the conditions 
imder AA’liich matches slioulil be, jdayed. Tliis omission is 
remedied by the ‘ All England Ri’gulaiion.H for the Management 
of Prize Meeimgs’ (’Horace Co.v), Avliich .are generally regarded 
as the authority. Tlie principal of them are as follows :—Match 
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match-setting of the hoops and pegs is in accordance with the 
annexed diagram. The position and distances of the hoops and 
pegs on a full-sized groimd are—Pegs in centre line of ground 
8 yards from nearest boundary. Hoops ujj centre line of ground 
() yards from peg, and C yards apart; comer hoops 7 yards Ironi 
centre, and in a line with pegs. Startbig spot yard from first 
hoop in centre lino of ground. The Jioops are of liall-iiicli 
round iron, painted white (some players jireler blue), an<l are 
not more than C inches, nor less than 4 inches, inside measure¬ 
ment. A11 hoops in the same game are of the same size. The 
crown of the hoop is straight, and at right angles to the legs, 
and when fixed the crown is at least 12 inches clear of the 
ground, ^'he pi'gs are of wood, iJtinch in diannster, and at 
leasi 18 indies above tlic ground. The iiart nearest the ground 
is painted wliite. The balls are of boxwood, and weigh not 
less than 1*3^ ounces. There is no restriction as to the size, 
wciglit, shape, or material of the mallets, nor us to the mode of 



FiK. l.—Ciivoiuli,sh Mullot. Fik'- ‘-’.-red Mullet. 

striking (excejit that striking with the liandle is not ]>ermittcd 
in matches). Tin; mallets u.sually employed have boxwood 
lieads and ash handle.^, are about .‘12 inches to 35 inches long, 
and weigh from 3 pounds tti 4 ]»onn(ls. The most ainuoved 
jiatterns arc the Cavendish ami Peel mallets rc*]uesented in the 
engniving. 

The olnect of the players is to drive the balls of their sidt; 
through all the hoops and against the jiegs in a certain order. 
The side aceomplisning this first wins the game. Tin; order is 
shown by the dotted line in the engraving of the setting. The 
hoops and pegs are thus named, in order ;—first hoop, second 
hoop, three to j)eg, two to pi’g, one to peg, turning jjeg or ])eg, 
first back, second back, three to gi) out, two to go out, last 
hoop, winning peg. In addition to this, if a player causes 
his Dali to hit another, called a roquet, he is eiilith'd to a croquet 
{i.e., to place his own ball in contact with the one rotpieled, and 
then to send the two balls in any direction lu: pleases), afte.r 
which he has another stroke. He is entitled to ro(|uet eacli ball 
once during each turn, and if he maki;s tin; next hoop or peg in 
order (called making a 2 >oint), he is again entitled to roquet 
every ball on the groimd, except when he has struck the winning 
peg in order when his ball is out of the game. 

The best attitude and mode of striking are mucli disputed. 
Most good players stand about 9 inches from the ball, with the 


feet about 15 inches apart, the right foot being nearly at right 
angles to the line of aim, and the left foot somewhat turned out. 
The body being inclined forwards, the head should be over the 
ball, which should be neater to the left foot than to the right. 
The handle should be grasped liglitly witli both liands, and the 
mallet held at the angle most suited to the individual player, 
some playing with the handle nearly perpendicular, and others 
at a considerable angle. An advaiiitige of the Peel mallet is, 
that the striker .always plays at the same angle when the flat 
part is touchin'f llie ground. The c(Mitre of the striking face of 
the mallet head should be placed nearly touching the ball, and 
oj)posite its centre. A line drawn through the length of the 
mallet head, and through the centre of the ball, should be the 
line on which it is desired to send the hall. A correct aim being 
obtained, the striker should take his t*>’e olf the object aimed at, 
and keej) it on bis own ball and mallet. He should then lift 
the in.allet, taking care not to alter the direction of the head, 
and still hqjiwj Ids eye on his men hall, allow tin; mallet to drop 
on to it, hitting the ball exactly in the centre. The stroke 
should he made, <iuieily, and without hurry, but as soon as the 
.sight i.s got the. blow sliould be made at once without dwelling 
on the aim. For gentle stroke's the motion should be chiclly 
fnmi the. wn.st; but for stroki'.s reepiiring more force tlu' arm 
and sbouldor must be brought into ]>l!iy. When the only object, 
on true ground, is straight hitting, no more force should be iisetl 
than is mxe'ssary, for, as a rule, the hardi'r the stroke is played 
the greater the tende.ncy to error. These, dirc;ciions may seem 
minute and tedious, but in them lies tlu; art of straight hitting. 

Wlu;u the beginner is able, to mak(; an ordinary roquet at 
three; or four yards with tolerable certainty he should practise; 
the; riishiny roquet e)r rush. A rush is merely a roepiet on a near 
ball ]>layed with fe)rce, se; as to me)ve the ball aimed at to some 
dist5ine;e; frenn its pe)sition, or to rush it. In playing to nish a 
ball there- is some djvnger e)f jumjnng ejvcr it. To avoid this, 
e:are; mast be; teikeu not to hit down on the; ball; and after the 
blow is made to cany the nuallet on and slightly up towards the 
left shoulder. 

The; next streekes to [)iacti,se are the crof|uet strokes. Tight 
croquet (i.e., croepu-t tiikeii by placing the foot on the ball) is not 
now permit teed in matche.s. U'he croepiet strokes are splittiug 
croquet, taking oj', rolling croquet, 2 )ass'i'ng croquet, and tlie sl(yp 
stroke, lly me.ans of these strokes the player is able to leave 
beeth balls afte;r tbej cro(|Uet in given pe)sitious, and it is most 
important te* be tlumaighly master of them. lu .sjdiliing croquet 
the two balls are .senit en split in dillerent directiems. lu making 
this stroke the fedlowing rule-, is invaluable ;—Take the line in 
’which the cioepie teel ball will go and the line in which it is 
desireel le) .se;ud the strikc-i’s bedl, and aim just half way between 
the tw'o. Ill tlic diagram, R i.s the direction in which the cro- 



quetcel lifill will go, and (1 the; diree tieui in which it is de.sired 
to seaid the striker’s ball. Tlu; aim .should be in the direction 
of A. 

Taking edf i.s a variety of thi.s, in which the striker’s ball is 
moved but slightly. I’lu- e;bie;f ]ioint he-re. is the direction which 
llie player’s bail will take*. The; rule for this is—Draw an 
iiujigiiiary line; llu-ough the balls when placed togellu-r, jiiul 
aimther at right angles to it, ivhich sliould run from the point 
of contact of the.-, balls to the point it i.s desired to rcacli (see 
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ball will travel to it. In j)iactice it will be found that when 
taking off thin tlie sti-iker’s ball will run toAViircla B. All 
that is required in this case is to adjust the position by 
placing the striker’s bull a little out oi the exact angle, and 
so taking off a triilc thicker. Taking off sboitld be practised 
both from the side of the ball nearest the striker and the one 
farthest from him, until it is a matter of indifference whether or 
not his own ball is on one side or ihe. oilier. In rolling croquet 
the two balls are sent or rnlM on togeiher in nearly the .same 
line. 'I’llis stroke is made by commencing with a decided tiq), 
Avhen the mallet is trailed on after tbe balls with a kind of 
jnish. To make tins stroke a fair one, it niiist commence with 
an audible taji, and no second taji must be lieai-d. Playr-rs 
should at first practise rolling Ibe balls for a short distuiice, and 
when able to accomplish that should gradually increjise tbe 
.distance to 15 or HO yards. 

Passing croquet is a sort uf ridliug ei(K(uet. 'I’o jtuas the 
striker’s ball beyond the otliei', the front b.dl should be jjlaced 
at least ,30 degrees out of the line iu which it is intended to send 
the striker.s bull, or u kiss is very likely to result. After iiiakiiig 
the tap the mallet should be eauseil to dwj'll <iii the striker’s 
ball until it Inis passed the other, and then the stiidie should be 
finished ivith a jmsh, iuereasiiig the rale at wldcb the mallet 
Avas previously traA’clJing. The same eoudifions as to the fair¬ 
ness of the stroke ajtjdy as iu the ])revious case. 

If it is iiiteiidetl that the striker’s hall should move but a 
short distance Avhile the other is enajiieted much further, the 
stroke should be a sharp clean tap, iiuuh* very slightly from 
above doAvnwards. 

When the learner is coiilide.nt of being able to make any of 
tbe foregoing strokt's be sliould practisi- the hreaL A break is 
made when the striker scores one or more points. 'Phe bn uk, 
with one or tAVO or three halls t(j lu lj), is the valuable one, fis, if 
properly inaiinged, then* is no limit to tin* number of jioinls 
that may be made by judiciously ]ilaciug the bulls ufb-r ev'ery 
stroke to leuA'e an cosy strok(^ alteVAA'ards. Tt> piuctise the biv.ik, 
place the .striker’s ball on the starting s])ot, a lall near the first 
hoop, another near the second, .and aiiotlier near tin* third (or 
three to peg). Make the first hoop AV'ith the aid (»f tin* ball 
placed near. Before making the first h() 0 ]» cndeaAanir to sjdit 
the assisting ball in front of it, .*^0 as to be able to rn.sb it to the 
middle* hoop (tAA'o to jieg). 'fhen take olf it. the ball placed at 
the second luap. iJuAung made the .second hoop, roquet tlie 
as,sisting ball, and either by a rush or a roll, according to the 
position, send it near the hoop one to peg, and the other ball to 
the one ])laeed near three to peg. Keiieai these mumeuvres at 
every hoop, playing every stroke at the hoop, so as to leave 
an easy roquet, aud every c,ro(|uet so as to leave an easy boo]>, 
together with the o|)])ortuiiity of gibting iKwitiou after tlu; ho<p is 
run. After every failure oomineuce again, and do not be .satis¬ 
fied until tlu; striking ball is t.iken all iMund, as hIioaa'ii by the 
dotted line in the diugrani of the lu.'iteh .setting. 

Then prHcti.s(* breaks Avitli only tAvo balls to help. The iikmIc 
id playing is a.s folloAv.s :—One should he .sent to the next hoop 
but one, and the other ke])t at the ne.xt Inxqf. Tor <'xam]de, the i 
striker’s next hoop is tbree to ]»eg, iiejir AAdiicb ]»artii(*r lie.s. 11c 
roquets the last ])layer, and .should s]dit. or roll it to tlu; Imoj) 
two to peg, and by the same slroln- go to jiartiier. He n.scs i 
])ai't.ner to run thi.s lioo]», and then either rusbe,s, rolks, or s]ilits 
jiartner to hoop one to j)eg, and goes to two h) iK*g, where he J 
finds the ball ]ireviou.slv sent there. I’liis he roqiicts, runs the 
hoop, and sends tlie a.ssisting ball on to the jieg, going iiim.self to 1 
partner, Avbo Avas jtreviously jtlaeed at hoop one to peg. This 
mode of using tAVo balks geiKually results in long aud .safe \ 
breaks. i 

Lastly, the player, having learnt the various strokes, and being f 
able to use them to advantage iu phi> ing the break, must, in ^ 
order to become a proficient, ad<l jmlgment to his jn-evious 
knoAvledge. To this end it i.s advisable l(j bear in miud the ] 
foUowmgfimdarneiital jirinr.iplrn of ]day : - i 

1. Keep the partner balls together ; and i 

2. Keej) the adA^er.sc balls a[)art. 

The first mistake made by beginners at erocpiet i.s that they ] 
try to run hoops, without coiisid(>ring Uiese twt) iiiiiiortau’t 
rules. i 

A player Avithout a ball to liel]) caiiuoi make more than tAvo 
or three iioints at a turn; but with assi.sting balls, managed ns 
just explained, there is no limit to the number of ]»oints that ( 
may be made. Hence it folloAA^s, that runnirig a hoop or two is i 
of but little consequence os compared with the advantage derived 
(1) from helping a partner l^y Keei>ing near him, and (2) from ( 


i depriving the adversaries of the advantage of being close 
I together. . . , 

r In practice, situations will occur where it is by no means easy 
I to say whether to go to ])artncr, or to finesse to the boundary, or 
1 to take a shot at the adversaries. Thus, the striker is aAvay from 
* his partner, and the adverse balls are at such a distance that 
their next shot is uncertain ; it becomes a question of judgment 
Avlu'ther to go to jiartner or not. The ausAV'ip must depend 
]iartly on the stiiker’s estimate of his oAVii ability, on liis^ esti¬ 
mate of his adversary’.s ability, on the position oi the striker’s 
jiartner, and on the .state* of the game. As a rule, a long shot at 
the adver-saiy sliould not be attempted if the .shot biings the ball 
into a po.sition Avliere it Avill be useful to the opponent, or, as it 
is called, into bi.s game. When to take a shot, and when not, 
often ri*quire„s tin* nice judgment that practice Avith good players 
alone cjin give. 

Again, it i.^ .sometimes a qne.sti(m Avdiether to separate the 
ii(lver.s;iries .at once, or first to continue the. break. Very skilful 
])Iayers .s()inetime.s do the latter, but, ns a rule, it is safer play to 
sc]>arate the adveisarie.s in the first imstauce. 

Tt mu.st not be overlooked that it. is almost as dangerous for 
the striker to leave his hall near the adversary’.^ as to leave the 
opjioncnts’ together. Hence, in taking an uncertain shot at uii 
ad\a‘rse Ijall, play it bard enougb to be out of reach if the shot 
is missed. 

To carry out the ])riiicii)l(‘ of cramping the advcr.sarie.s as much 
as ]ios.siIdc, it i.s advi.sable, AA'lien jiracticable, to IcuAm the next 
]dayer behind a peg or wire, so that lie has not ga^ui the chance 
of a.shot or of going to his ])artner. This point is constantly 
lost sight of by inex]>ericnced ])layers, Avho think it siillicient to 
leave the next hall a long way olf. 

Failing to AA'irc, tin* next point in safety is to leave the balls so 
that thert* i.*? only one, instead of a “]>ie” to slnait at, either by 
leaving them iu a line, or so far apart (say a couple of yards) that 
though the next shot is easy foriuirtnei', a AA'cll-directed long shot 
ly the adA'orsary i.s not likely to fluke from the ball aimed at 
to the as.si.sting ball. 

’J’liert* is (UK* important exception to the rule of keeping both 
ball.s togethei-, ami tliat is Avheii one of them i.s a rover and lias 
tin* .stroke, lly going to partner Avitli the rover, umler these 
(•ircinnstancc.s a. chance is given to the ad\'ersary, if he gets in, of 
rushing the rover iqi to the stick, uml next tuni of putting 
it. out. 

Keejt the last jilayer in ytmi- game. 

This jircveiits this adversaries from combining on the next 
stroke. 'J’heri* arc A'lirious Avay.s in Avhich the last player may 
be. kept, viz., hy l(*aving him near the striker’s partner, either 
during or at the, end of tlie turn, or hy imtting him near your 
airtner’s liooj*, yuiirself going to jxirtner. This giA’es partner a 
>all to l)cl]» Avlien his turn comes,and it coinixsls the next player 
either to fines.se a long Avay otf or to take a long .shot. 

In sending the next. ]»lay(*r uAvay, it is important to choose 
such a direction that, if he lakes a shut it brings him into your 
]iarlncr’s game. TJius, if yuiir partner is at the turning-stick 
the next pJaver .should lie, sent to tlie .starting end of the ground. 

If jiincticaliJe, the striker should during his break fetch or 
])ic,k nj» the last ])]aycr, Tt is oft<*n advisable, to go a coiisider- 
able distance out of tbe Avaiy in order to accomplish this. 

4. Make the break Avitb t\\ o or tbree balls to lielp in pro¬ 
le renee to one. 

With all the bulls to help, tbe positioiis desciibed in the 
break arc inucli more easily Avorked tliau Avith tAVO or one. The 
.safc.st break is Avitli two lialls to help, viz., the partner and the. 
last player ; but skilful players prefer to cany on all the balls 
until they arrive at the hoo]) s(*cuncl back. The next ))layer 
sliould then be Avired behind this hoop, and the break continued 
Avitli the other tvvo. 

If during the break, xAuth partner to help, you come to part- 
iieTa hoop, it is not good ]»lay with partners of equal skill to 
altemjit to put ])artner’.s ball through, as Jo.s.« of position com¬ 
monly results. Nor should partner be left placed for his hoop. 

It is better to take him ou, and, luiving finished the break, to 
jilay his game (.see. Princijde 7). 

5. In making a break use partner in jireference to adversaiy; 
and 

6. l)o not play on tlie next player. 

^ These principles arc almost .self-evidenl; but both, and espe¬ 
cially the last, arc liable to many exceptions, depending on the 
amount of skill and nerve possessed by the striker. 

When partner’s ball is a long Avay off, using an adversary, 
even if last player, is dangerous, for then missing one stroke 
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loses the break. Thus, blue is using yellow (last player), and the tau, tyjufications of the active and passive principles of 
misses his hoop, leaving himself ch se to yellow. Pink has only nature (see ‘ llecherches sur rOrigine et le Progrts (lea Arts dc lu 
to keep out of black’s way when black has a long shot, and if he Grfece,’ London, 178r)), identifying them with the Linfja and the 
fftiU yellow roquets blue, and gets the break. The safe game Y<mi, and both with the Hindu Argha^ a symbol of life. But it 
when using an adversary is only to go on so long as easy strokes was admitted into Christian iconography with a different sense, 
present themselves. Using the next player is obviously dan- where itj>robably typifies the Triune Godhead, the fount of all 
gerous, but the risk is often run by skilful performers. When being. This tau fonn of the cross is frequently employed in 
to bi*eak through Principle C is entirely a matter of judgment. representations of the crucifixion in English me(li 80 var art, as at 

7 . At the end of the break play partner’s game. Blithbiirgh, Suffolk ; the Episcopal Palace, Exeter j Snape, 

This is done either by the striker going to his partner’s hoop, South wold, and Little Stonham, Suffolk ; Cheam, in Surrey; 
partner having the last player close to liim j or hy taking both Ashby, Northumptonshire ; and elsewhere. Didron calls the 
your own and your partner’s balls to partner’s hoop ; or, better tan the anticipatory cross, the typical cross of the Old Teata- 
stiP, by sending nartiier and last player to partne.r’s boon, going niont, ivliilc that with four brandies is the tnie cross of the 
yourself to the next hoop in order ; or by sending last player t gospel. Nevertheless the early artists identified the mystic tan 
this hoop, and partner and self to partner’s hoop. vvitli the Lord and Giver of Life, which was with them as much 

Croquet, like billiards, is a game of sftrcnijth and position. In the cross of Christ as if the shaft rose, sihove the transverse, bar, 
the foregoing remarks the modt*. of playing for position has been The Egyptian Christians commenced inscriptions with the tau, 
sketcheil, and but little has been said about strength. Strength just as European inscriptions, us si;cu on monuiuciits and seals, 
is almost entirely a matter of practice. ’Plie only way to become often begin with a Latin cross. It a])pears <lillicult to detennine 
a good judge of strength is to jday frequently. ' when this form of cross first obtained in representations of the 

CROSS (Heraldic), a veiy coininon figure in henildry, and cnicilixion, but exanqdes arc femnd both in England and abroad 
one of the honourable ordinaries. Tt is composed of four lines, before the close of the 14th century. The potent is evi- 
two periieudicular and two horizontal, meeting at right angles dently composed nl‘ four tans, united at right angles by their 
about the fesse point of the escocheon, and should ju-operly bases. Many drawings of, and a mass of information relating to, 
enelose a width equivalent to the third of the whole width of the th(‘ tau cross will be. found in D’Aginconrt’s ‘ History of Ai*t by 
field, blit this rule is not always carried out. Some heraldic its Moniime.nls,’ Ho^te’s ‘History of Architecture’ andUidrous 
waiters consider that its contents should he one-fifth ol' the fudd ‘ 1 conogriqdiie.’ 

in width wiien not charged; wiieu idaiii only one-third. Its CROSSE, LA, or, m it is now very commonly spelt- in 
adoption ns an heraldic hearing had its origin in all jirobability America, liAritossi-:, is a ])iistime jxiciilisir to (Janada. It is, in 
at the time of the first crusade, and i)ilgrims took the cross as a fact, as essentially the national game of that countiy as cricket 
badge or cognisance not only during their pilgrimagi's to indicate is of the British Isles, and Base Ball of the United States of 
the sacred nature of their'wanderings, but evoi* afterwards, in America. The origin of the game bew'ilders the most patient 
order to pcrjietuatc' the memory of their jiiety and endurance*, researeh, and it cun only be s;iid that its birthplace was amongst 
It was the ensign or banner in those w'urs agjiiiist tin* Saracens the aboriginal tribes of North America long bel’oro the discovery 
aiul infidels, from which they derived tlie nanu! (»f croisadts and of that <‘onlineiit by the ‘* |»iile faces,’’ whose anything but con- 
crusades; the ostensible reason (•!' tin* <',\pedifions being to rescue ciliatoiy ])oliey for several centuries after their discovery of tint 
the true cross from tlie. iinlteliever, and restore it to Christian New Worhl was far nioiv adajded to (lis(-h)S(' tJie ins and outs of 
kee])ing. It is a curious fact in connection with these nnder- fndiau wnifare than of ])astinies. 

takings that each nationality carried on its banners a cross <!!'•:- Formerly the ]»astinie was dilferently mimed by different 
tingidslied by its colour or shape ; thus the S<-olch <lis])lay«‘d a tribes according to their own peculiar dialect for ‘‘ball,” and 
saltire, or the cross of St. Andrew ; tlie French, a white cross ; was a far tlilferi rt affair Iroin the modified game of the jmisent 
tile English, a golden, or yelloiv cross : the Germans, a black <lay, since it partook as mucb of tlu* nature of a deadly combat 
cross; the Italian.s, blue; and, according to Gohuiibiere, tin* as of sport. Phat great North Aiiiericaii traveller, Gantain Basil 
S])aiiiards, a red cross ; yet the red e.ross, called the cross of St. Hall, says that w’ith the Tiidians’ liall-play wais “the cliief object 
George, the patron saint Of England, has long l>een the stand.aid of Ilnur lives,” and the amount, of ikysical energy and condition 
hearing of the kingdom, and since the unions w'ith Scotland and then infuseil into the game far e,\e.ee<led that: reiiuisite under the 
Ireland the three crosses, viz., that of St. George, St. Andrew, modified rules now* in vogue. Their implements likew’ise differed, 
and St. Patrick, have been blended into one coiu])o.site liguri', the “crosse,” or chief weapon used, being about three feet in 
which appears uiion the Union Jack, or flag of union. Crosses length, sometimes with an oblong hoop, about three inche.s by 
are very common bearings in coat-annoiir, and are formed in a tw'o, to hold tin* linll, and sonietimes with a round hoop, about 
great variety of artificial sba[»e.s, ivitli heraldic appellations four inche.s in diameter, lus in the accompanying diagram, the 
tletiniiig that shape. W. Berry, in his ‘ Encyclopaulia Iteraldica,’ 
gives drawings and detailed (le.scriptions of .several hundred.^ of 
crosses from the older book.s of lierahlry. Soim; of theso shajics 
are not admi.ssible in English heraldic science, but belong more 
to French and German blazon. Pierre Palliot, in bis * l^a \'rayc 
et Parfaite Science des Armnires,’ Paris, ItJtG, gives drawings 
and descriptions of a large iminber of crosse.s, with the mmies of 
those families which carried them. A great variety of blazon sticks or handles being in eitlier case more or I(;.s.s ornamented, 
relating to crosses will also be found in a nscliil,but unfortunately and the network made of irudun (from tln^ sm.aller roots of the, 
unfinished work, by the late J. AV. I’apworth, entitled ‘An spiuce-tie('), suflicienlly baggial to catch and retain the hall. 
Alphabetical Dictionary of (‘oats of Anns, <S:e., London, ISbS. Amongst oilier tribes, again, tw*o slicks Avere used, one in each 
It is unnecessary and impossible to give in this place any luiiul, the ball being caught and carried hetw'een them, 
account of the varietie.s of crosses employed in heraldry, biit The h:ill was nhnni. tlie same size, us at present, sometimes 
that particular one known as the fan, from its resemblance to made of hide, stulled Avitli hair, and se.Avn with sinew's, 
the Greek letter t, is remarkable for its antiipiily and uiiivcr- sometimes a mere wooden knot, or a piece of june-tree bark ; 
sality. This symbol, says Mr. 11. S. Cuming, in the ‘Journal of whilst Iavo or more convenient trees at the ends of a wild 
the British Archaeological Asusocialiun,’ 1871, has been regarded fore.sl glen did duly for goals. Further details of the sujtersti- 
W'ith profound reverence from the remotest periods, and aceipted tioiis inaugural rite.s and wild fantastic scenes enacted between 
as sacred by the most diverse creeds. Jews, Gentiles, Heathen, rival tribes of the jirinieval forest Avlieii opiiosed in deadly 
and Christians, alike introduce it into their religious symbolism ; strile is hardly within the province of the present article; but 
and we find it sculptured, as an emblem of life, on the sepulchral it may be added, in passing, that the chief feature seems to have 
monuments of Egypt, borne in the hands of the Egyptian divi- been the extraordinary lea]).s made by crack players liigJi in the 

'"‘‘r— —- T. ^'--1 -"i*-i« air often over more than a .single doughty opponent. 

In 1867, iuat before her ]\IajcHty'a i)roclaniat,ion uniting the' 
provinces of Canada, Nova Scotia, and New Brunswick into one 
and Fraternity of St. Anthony adopted it as a badge ; and i Dominion, the modern and more refined game w’as instituted as 
entered into the domain of the herald, the moneyer, and thi the national game of our Nortli Aniericaii colonies, and the 
merchant, as a mark and sign. The origin of this particuhu: “ National La Crosse Association of Canada ” was shortly 
fonn is lost in obscurity, but some have endeavoured to refer it afterwards formed to lay down uniform laws for regulating the 
to a Phallic character, discovering in the shaft and traverse of pastime 
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The first and most important imidement required is the crosse, 
made of ash, hickory, rock-elm, or hasswood, and stnmg Avith 
catjirnt, after tlie iriiiniier of tlie following diagram, the great 
desideratum being that the network should not bag ;— 



Fig. 2. 


A. Head surface of n<‘t<iii;r. 

B. Centre ditto. 

C. Lower angle. 

1. Tip. 

2. Top. 


Bend. 

4. Collar or peg. 

/3. llutl. 

fl. Lc'adiiig string. 


The ground should, if pos.sibJo, be levfd, on turf or otherwi*?!*, 
and about two liuiidred yaids by one bundred, whihst in the 
Avinter-time the g.ame is ])layed on the ice witli skate-s, or tln^ 
anoAT in snow-.«hoes, tAA'elve a side being the usual number of 
competitors. Good condition and frecpient practice are requisite 
to form a first-class player, since constjuit spurts of a Imndreil 
yards or so at top spc'ed, couibined Avitli the knnek of suddenly 
arresting onescll, lea])ing, and springing, are indis]>e.nsable to all 
Avho wish to get into the. “ first tAvelve" of a c.liib. 'Phe folloAv- 
ing are the rules of the Canadian game, a.s drawn uj) hy the 
National La Cross(j Association of (Xanadu, on Sci>tember 25 and 
2t!, 1H68 : — 

I. —Tiik Crossk. Sec. 1.—The oroase may ho of any length to auit 
the player; woA'en with e-atgut, which must not he hugged. (“Catgut” is 
intended to mean raw hide, gut, or clock-strings, jiot cord or soft leather.) 
The netting must be tint win'U the hall ia not on it. In its widest part the 
e.roaso ehall not exceed one foot. No string niuat be brought through any 
hole at the tip of tho tinm. A leading-string, vesting up<»n the lop of the 
stick, may bo used, but must not be fastened, so as to form u pock<‘t, lower 
doAvn the stick than to the end of the length-strings. 'J'lui length-strings 
must bo woven to within two inches of their termination, so that the ball 
cannot catch in the meshes. 

See. 2.—Players may change their crosse during a match. 

II. —Tjik Ball. The ball must he india-rubber sponge, not less than 
eight and not more than nine inches in circvimfcrencu. In matches it 
must be funiishcd by Iht; challenged jiarty. 

TIL—Tim Goals. The goals may be placed at any distance from each 
other, and in any position agreeable to the captains of both sides. 'I'he 
top of the flag-poles must bo six feet above tlie ground, inelnding any 
top ornament, and six feet apart. In matches they must be furnished by 
tho challenged party. 

IV. —The Goal-Ckeahe. There shall he a line or crease, to be e.alled 
the goal-crease, drawn in front of each goal, six feet from the flag-poles, 
within w'hich no opponent must stand unless tho bail has passed cover- 
point. 

V. —Umpires. Sec. 1.—There shall he tw'o umnires at each goal, one for 
each side, Avho must stand behind the flags w'hen the ball is near or nearing 
the goal. Unless otlionvi.se agreed njion by the riuiiluins, they must not he 
members of cither club engaged in a match; nor shall tliey be changed during 
a inalidi, exeej)!, for reason of illness or injury. They must be thoroughly 
acquainted with the game, and in ('very way comiietent to act. Before u 
match begins, they shall draw the jilaycrs nji in line, and see that the 
regulations respecting tho crosse, spiki'd soles, Ac., are coni])lied with. 
They must also sec that the regulations are adlicred to respecting tire ball, 
goal, goal-crease, &e., and, in deciding auA”^ of the.se points, shall fake the 
opinion of tin’ captains and tho referee. They must know, before tire com- 
moneement of a match, the number of giunes to !>c jilayed. 'J'licy shall 
have powi'r to decide all disputes, snliject to Ilnie VI., and to suspend, for 
any Imio during the mutch, any player infringing these laws; the game to 
go on during such suspension. 

Sec. 2.—No umpire shall, either directly or indirectly, he interested in 
any bet upon the result of tho match. No person sliall be allowed to speak 
to the umpires, or in any Avuy distract their attention, Avhmi the hall is near 
or nooring their goal. 

Sec. 3.—^When “foul ” hasheim called, the nmjiiresmustloaA'ctheir posts 
and cry “time,” and from that time tlii> ball nin.st not be toue.lied by cither 
party, nor must the players move from the ])ositioiiB in whieli they happen to 
bo at tho moment, until tho umpires have returned to their posts, and 
“play” ia colled. If a ifiaycr shoiild bo in possession of the ball when tho 
umpires leave their jposta, he must drop it on the ground in front. If tlie 
hall entera the ifoai after the umpires have loft their posts, it will not 
count. Tho jurisdiction of umpires shall not extend beyond the day of 
their appointment. They shall not decide in any manner involving the 
continuance of n match beyond the day on which it. is played. 

VI. —Referee. The umpires shall select a referee, to whom all dis¬ 
puted games and points, whereon they are a tie, may bo left for decision, 
irid who must bo thoroughly acquainted with the game, and in every way 


competent to act. Ho shall take tho evidence of the players particularly 
interested, tho respective opinions of tho differing umpires, and, if neces¬ 
sary, Uio opinions and offers of the captains, in cases whore the discon¬ 
tinuance of the game ia threatened. Ilia decision shall be final. Any side 
rejecting his decision, by refusing to continue a match, shall be declared 
the liKsers. The referee must be on the ground at the commencement of 
and during the match, but during play he shall not be between tho two 
goals. 

VII. —Captains. Captains, to superii^tend tho play, may be appointed 
by each side, previous to the commencement of a match. They snail bo 
members of tho club by whom they are appointed, and of no other. They 
may or may not bo nlayers in a match: if not, they shall not carry a 
crosse, nor shall they ne dressed in Lacrosse uniform. They shall select 
umpires, and toss up for choicn of goal. They shall report any infringe¬ 
ment of the laws during a match to the nearest umpires. 

VIII. —Names of Players. The players of each side shall be dosig- 
nalcd as follows:—“Goal-kccpcr,” who defends the goal; “Point,” first 
man out from goal; “Cover-point,” in front of Point; “Centro,” who 
fares; “Home,” nearest opponent’s goal. Others shall be termed 
‘Fielders.” 

IX. —The Game. Sir. 1.—Tw^elve jdayers shall constitute a full field, 
and they mu.st have been regular members of the club they represent, and 
no other, for at least thirty days prior to a match. 

See. 2.—A match shall be decided by the whining of three games out of 
fiA'o, unless otherwise agreed upon. 

See. 3.—Captains shall airange, previous to a match, whether it is to be 
played out in one day, postponed nt a stated hour, or in tho event of rain, 
darkness, &c., or to be considered a draw under certain circumstances; 
and, if postponed, if it is to be resumed ivhoro left off. 

Sec. 4.—If postponed and resumed where left off, there shall be no 
change of players on eitlier side. 

Sec. 5 .—Either side may claim at least five minutes’ rest, and not more 
than ten, between each giiine. 

aScc. 6.—^No Indian must play in a mateb for a Avhito chib, unless pre¬ 
viously agreed upon. 

Sec. 7.—After eaeh game tho jdayers must cliange sides. 

See. 8.—No ehunge of phiyi'rs must be made after a match has com¬ 
menced, excejit for reasons of accident or injury during tho match. When 
a match has been agreed upon, and one side is delieient in the number of 
players, their opponents may either limit their own numbers to equalize 
the sides, or compel the other side to fill up the complement. 

X. —Sl*iKBi> Soles. No player may wear spiked soles. 

XL—TonrniNo the Ball avith the Hanu. Tho ball must not be 
touched with the hand, save in ease of llulus XII. and XIII. 

XII. —Goal-Kkkfkh. Go!il-k(‘('per, wliile defending goal within the 
goal-erease, may jiat away with his hand or block the hall in any manner. 

XIII. —Bali, in an iNAEci-ssniLE Place. Should tho hall lodge in 
any place inuceessible to tin- crosse, it may be taken out by the hand; 
and the jiarly jacking it nj) must “ face ’’ with his nearest opponent. 

XIV. —Ball out of Uoiinds. Balls thrown out of hounds must he 
piiked up with the hand, and “faced” for at tho nearest spot Avitliin the 
fionnds. 

XV. — Throavixo riiK Cuor.se. No player shall throw his crosse at n 
jdayer or at the hall nudiT any circumstam es. 

XVI. —Accioentai. Game, Should tin* hull be accidentally put through 
a goal by one of the jda 5 'ers defending it, it is game for tho side attacking 
that goal. Should it he juit through a goal by any one not actually a 
ployer, it shall not count. 

XVII. —Balls catctiino in the Nettino. Should tho ball catch in 
the netting the crosse must immediately be struck on the ground so as to 
dislodge it. 

XA’III.—IloTTon Plaa', Ac. No ])]ayer shall hold another with his 
crosse, nor shall ho gras]) an upjjoneut's stick with his hands, under his 
anns, or between his legs; nor shall any player hold his opjjonent’s 
cr()ss(> with his crosse in any way to kei'p liim from tlie hall until 
another player reaches it. No jibiycr shall deliberately strike or trip 
another, nor push with tlie hand ; nor must tiny jtlaver jump at or shoulder 
ail ojipoiient, nor wreslle willi tlie legs cntwiiicu so as to throw his 
ojqioneiit. 

XIX. —Threaten inh to Stuike. Any jdayer raising hia fist to strike 
another, shall he iiniuedialcly ruled out of tho match. 

XX. — Foi l I’laal <SVr. 1.—Any player eonsidering himself jmrposely 
injiin>d during jday, must riqiort to his captain, Avho inu.st rejiort to tho 
umjtires, who shall warn llu* jilayer cumphiined of. 

/S'tr. 2.—In the event of persistent fouling, after cautioning by tho 
umjiires, the latter may declare the match lost by tho side thus offending, 
or may remove the offending jdoyor or players, and compel the side to finish 
the match short-hundod. 

XXI. —iNTERiurpTED MATCHES. In the event of a match being inter¬ 
rupted by darkness, or by any other cause considered right by the umpires, 
and one side luiving won two games, the other none, the siuo having won 
the two games ahall be declared winners of the match. Should one side 
have won two gamiv, and the other one, tho match shall bo considered 
drawn. 

XXII. —Amendments. Any amendmont or alteration proposed to bo 
made in any part of these laws, shall bo made only at the Annual Con¬ 
ventions of tlio National Association, and by a three-fourths vote of the 
members present. 

The men should be placed by the captains of their respective 
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sides, and although tlicre are no regular rules for their disposal, 
since a great deal depends on the strength or w^kness of tin* 
side, and the dimensions of the arena, the positions shown in 
the following diagi'am may generally be adoi)ted with advantage 
at the commencement of a game. 


T< 

Opposing 
Goal. L 

□ — E 

J 


n 


G 


1) 


F 


B 


(; 


□ 


lion.. 


A 


Goal. 

D'“ 


Fitf. J. 


A, Goul-kot‘por; 11, Point; C, Covi'i -poiiit; D, Coiitn*; E, IToino; 
F, G, H, 1, J, K, und L, FicldK. 


The five players, A, 11, C, F, and G, being nearest llie home 
goal, are termed the defence* side of tlie held, and the remaining 
seven (D, E, II, I, J, JC, L) the attack side. The game i.s coin- 
meiiced by the two centre.^ “ facing,” as it is technically termed. 
These players face each otlu'r in llie middle of the held, with 
their sticks crossed, and the ball on the. ground between them, 
and on tlie word “ Play ” being called, each endeavour.s to 
obtain possession of the ball in the best manner he can. 
“ Throwing ” cousi.sts in taking tlui ball on the netting of the 
c.ros.se, and, as the term implies, throwing it forwanl towards the 
opposing goal, if jiracticable. Few really good throwers exist, 
as iiio.st find it t(Jo tedious to make a s])ecial practice of this 
branch of the game, and are acciuaiuted with one or two varieties 
only, which their opponents likewise, soon jiossess (>({uul kiiow- 
leilge of. One. or two hands may be used in throwing, accoidiiig 
to the circumstances of the case, the rln'ef throws being “long” 
ones, “ over a checker’s h(!ud,” and “ into goal,” the most 
ellieicut ones being when the ball is us near as po.ssible to tli(5 
angular end of the netting. “ Cutehiiig” und “ carrying” I'.on.sist 
in catching the ball on the imtwork, and running with it u hen 
so caught—a by no means easy feat, as tlu; netting niu.st not be 
bagged. Tlx; Tiidiaiis are celebrated for this, and in olden days 
often played without the ball touching the groiiml for a whole 
afternoon. On no accoimt mu.st tlie hand be u.sed to catcb the 
liall, or hold it on the netting when carrying, to a«‘.complish 
which the ball should be kept as nearly as po.ssible in the centre 
of tlie crosse. “ Dodging” and “ checlciiig” are oiiiioiient terms. 
The former may be divided into “carried” and “thrown” 
dodges. Ill the tirst-mimed, tins bull is kept on the cros.<e ; in 
the scfcond case thrown ])ast the- checker and recovered. 
“Checking” consists in defeating the dodger, whom a good 
player should m‘ver let jiass. “ Picking up” consi.sts in siiccess- 
tully lifting the ball from llie. ground, and fully controlling it on 
the network. “Fielding” includes all the above varietii^s <»f 
the game generally practised by tlio.se. termed fielders, as .shown 
in tlie ])receding diagram. Tin* last speciality which requires 
notice i.s “ goal-keeping,” on which the fate of every game hangs. 
A goal-keepePs duties are not only onerous, but resi>on8ible. 
His object is to in-event the ball passing between the two flag- 
posts, his crosse is ivoven of stronger catgut to stop sivift hard 
allots more easily, and he should stand about two feet out from 
the centre of the flag-posts. The various methods of stopping 
the balls are too multitudinous to detail fully in an article of 
this description; but the great dediUrata in a goal-kee]>er are 
coolness and a w'illiiignes.s to undergo any amount of liar.l 
knocks and blows. 

In July, 18(57, eighteen of the t ribe of In)(|Uois Indians, several 
of whom bad phiyed Indore tlie Prince of Wale.s in Canada 
in 1860, crossed the Atlantic, and first iiitrodmed the game 
into the United Kingdom. They played their first exhibition 
match at the Beaufort House ground, Walliam (Iree.n, Loudon, 
oil July 30, and several matches during the ensuing autumn 
at the Crystal Palace. During the w'inter, nuiiierou.s clubs w'ere 
formed ; and in February, 18(58, the English La Crosse Associa¬ 
tion was founded, and the following set of mles drawn up for 
regulating the English adaiitatioii of the pastime, which, how¬ 
ever, has not taken very deep root on English soil. 


1. The “ oroMO ” may be of any length to auit the player, hut the woven 
Ji«twork must not be bagged, nor of a greater width than one foot. 

2. The ball must he of solid india-rubber, not more than nine nor less 
than six inches in oiroumforonoe. It must be furnished by the challen- 
gmg party. 

AEXS AND SOI. DIV.—SUP. 
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3. When practicable tlie goals shall be placed at not more than 250 nor 
less than 160 yards apart, and the ground shall be not more than 100 nor 
loss tlian 60 yards wide; the goals Mali be upright posts seven feet apart, 
with u tope or bar ncross them six feet from the CTOund. 

4. The game shall be started by a ball being placed on the ground oppo¬ 
site the centre flag between two players on opposite sides, who shall 
“ tussel ’’ for the boll. This is called “ facing." 

6. When the ball goes out of bounds, it shall bo thrown in by the player 
who flrst touches it with his erossc; when it goes behind goal without paM- 
ing through goal, it shall be thrown out by one of the players on the side 
behind whoso goal it has passed. 

6. The ball ^all not bo hit or kirketl. 

7. No player shall wear spiked soles. 

A The ball must not be caught, thrown, or pi(‘ked up with the hand, 
except in the ruse of Hule 9; but a ball coming in the air may be blocked 
or patted away with the band to protect the face or body; otherwise it 
must not be touched. 

9. Gonl'keepcrs may stop the ball in any way. 

10. A goal is obtained wlien tiu* liull is in any way whatever caused by 
a player on either side to puss between the goal-posts and under the bar or 
tape, except when kicked W oiu; of tlie attacking side. 

n. Players shall not hold each other, nor grasp an opponent's crosse; 
neither .shall they deliberately trip or strike each other. 

12. After eac h game the players shall change goals, unless otherwise 
agrciod. 

I 13. A match shall be decided by a majority of goals won by cither side 
during the time specified foi* play. 

14. Twelve players sh.'ill constitute a full field. 

I.*). No change of players shall l)c madj* after a match has^ commenced, 
except by reason of accnb'iit or injury during the match. When a match 
luLS be«*n agre<>il on, und one side is <{eficieut in the number of players, 
their opponents, at iheir option, may either limit their own side to the 
same number, or select men to fill uj) the oomplement. 

16. No alterations shall bo madt* in the foregoing rules except at a 
general meeting of th(i La Crosse Association, Slumld any alteration be 
deemed necessary, notice* of it must be sent in writing to tiio secretary 
three weeks prior to such general meeting, and the terms of the proposed 
altemtion shall lx* advertised in such sporting papers as the committee may 
direct a fortnight i>rior to such meeting. 

CROTON 1C ACID, Two isoincric 

variotie.s of thin acid aiv known, hesides the methacj*ylic acid of 

Frunklaiul und Diijijia | or | q[5ho 

these, the solid crotonii* acid | prepared by 

the ttction of potassii* hydrate, eitlicr in wiueons or alcoholic 
solution on allylic cyiiniilo, wliich, uixler its iulliieuce, forma 
potassic crotoiuvte and aninioniu. 

+ on. + KHo = jCECU + 

Allylio Water. Potassic Potassic Ammonia. 

cyanide. hydrate. crotonate. 

((;74,(VV + 2m) + KOJIO = -f NHy) 


If the fiolntitni i.s now stron;,dy acidulated with Hulphuric acid 
and distilled, the. crotonic acid passes over with the vapour of 
water. This modification of the acid mav also he obtained hy 
tin: action of oxilisin;; agents on crotoiiic aldehyde, and is found 
uinon^'sl the jiroducts of the destructive distillatioii of jS-oxy- 
Inityric acid. Solid crotoiiic acid crystallises from its aqueous 
solution ill needles, which melt at 72”. It boils at 187”, and 
volatilises without decomposition. It forms numerous salts 
which are mostly crystalline, and hy the action of reducing 
agents, as zinc and sulphuric acid, or sodium amalgam, it is 

converted into normal hiityric acid | 


I COHo 
Crotoiiic acid. 


+ Ha 
+ 


Butyrio acid. 


According to Kekule,ivheii crotoiiic acid is fused with potassic 
hydrate, acetic acid is formed, and it is therefore only isomeric, 
and not identical with Frankland and Dunpa’s methacrylic 
acid, which under similar circumstances yields propionic acid 
and carbonic acid. An oily liquid iS-crotonic acid, having 
the same rational formula, C^IIjOj, as the, acid just desepbeo, 
is obtained by lieating to 140“ in a sealed tube, a mixtitfe 
of cbloracctic acid, chloraceteiie and metallic silver. It boils 
at 127” and is soluble in water. Tlie constitutional fonnula 
(CMe’^U (C(Cll,rH 

< OH- or < OH- has been assigned to it, 

( OOHo ( OOIIo 


X X 
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(Will and Komer, Ann. Chem. Pliarm. cxxv. 273 ; Clans, do- 
czxxi. 68 ; Bulk, do. cxxxix. 62 ; Stacewicz, Zeits, (Jhem. 1869) 
321 i Kckul^, I)eut. Ghem. Oea. Ikr. 1869, 366, and 1870, 604 ; 
Claus, do. 1870, 180.) 

CROTONIC ALDEHYDE, C.H.O- (C,H.O„H). 

This aldehyde is prepared from ordinary aldehyde by heatin'j it 
with hydrochloric acid or a small proportion of zincic chloi ulc 
to 100 ® for several hours, and then purifying the product by frac¬ 
tional distillation. 11 is fonned by the condensation of two mole¬ 
cules of the normal acetic aldehyde with siniultaiK'ous elimination 
of water. It is a colourless pungent liiiuid, which boils at 103'^ 
and can be readily converted int(j the solid c-rotonic acid by 
oxidation. Wlien diy hydrochloric neid gas is passed int<t this 
aldehyde, it combines directly with it forming a white crystal¬ 
line compound. 

Grotomc Chloral, C*ClaIl 3 O (( i«f''lined Avhen cldorine 
is passed into pure aldehyde kejit coo! liy a fre(*/ing mixture. 
It is an oily liquid which lajils at 1(53" and ronibines readily 
with water, forming a ciystalline hydiale, ('.^t’lalf^O.Olljj 
{GfGLH^O^-^2HO). It is very soluble in alcdiol, only slightly so 
in cold water, much more easily in hot water, and is volatile, in 
its vapour. (Kekule, Dent. Ghem. Ges. Jhr. 1869, 365.) 

CROTONIO CHLORAL TOrotonic Aij>kiiyi>k, E. 0 . B.]. 

CROTONYLENE, C*II«=: j ahomologucof 

acetylene obtained by the action of alcoholic potash on the mo- 
nobrombutylene, 0 .,ll,ljr (CalTjIir) jneqtared from that nuiditica- 
tion of butylene which is formed by the actioii of beat on amylic 
alcohol. It is an oily liquid, whicli boils at iB°, and combines 
directly with one molecule of bromine forming a bromide, 
C^HgBr- (CgHaBr,). The monobrombutylene (isocrotyllmmiide) 
prepared from f(;nnentatioii hutylic alcohol by coiiveiting it 
succeasivelv into hutylic iodide, {GJIJ), butylene, C^H,, 

(C'gHg), and butylene dibroniide, C^IlaBrj ami then 

decomposing tliis with alcoholic jiotash, yields no crotonylene 
according to Butlcrow. Jafl'iS has obtained a gas<‘ons compound 
having the same composition as crotonylene, by heating 

potnssichromangelate, CsIljBrjjKOg excess 

of potassic hydrate. (Caveiiton, Ann. (Jhani. Vharni. cxxvii. 
347; Butlerow, Zdis. Chc?n. 1870, 523; Jalle, Ann. Chern. 
Pharm. cxxxv. 301.) 

CRUCIBLE, [E. C. vol. iii. col. 320.] (!rncibles made of 
Stourbridge clay have frequently liard silicious earth mixed with 
the clay to improve the (piality ; and tlu! shaping is, more fre¬ 
quently than formerly, eiVected by moulds. In making some 
kinds of small crucibles, the. clay is brought to the slate, of slip 
or cream, and poured into stucco moulds ; after a few second.s 
repose, it is poured out again, leaving a thin film lining the 
mould ; the moisture from this film evaporates through the 
porous stucco ; the mould and the lilm are, dried in an oven, 
and the film is separated as a small thin crncihle. The Coniish 
and the Hessian ci-ucibles differ from the Stourbridge chi<-fly in 
the quality of the clay. Porcelain crucibles, made in France 
and (iermany, are very white, thin, and hard, and will resist the 
action both of heat and of chemicals ; they are icsed for hibora- 
toiy purposes, not in large melullurgic operations, (ffiarcoal 
crucibles have recently been introduced. A small block of 
lij^um vitffi, kingwood, ebony, or beecli is carved into the form 
of a crucible, dritid in a warm room, and heated in an oven till 
quite carbonised ; the charcoal cruc.ihh; thus formed is suitable 
for the smelting of some chemical substances. 

Plumbago crucibles, for u.se in melting brass and other metals, 
are coming largely into use. The substance is ])lnml)ago or 
graphite, mixed \vith sufficient fire-clay to render it plastic. At 
the works of the Plumbago (hucible Company, Battenw-a, 
plumbago and fire-clay, with some minor ingredients not ]ml>- 
licly described, are ground to powder, sifte<l, worked to a plastic 
state, and shaped by machinery. Inferior jdiimbago will suHicc, 
if washed in sulphuric acid and chlorate of potash to remove 
particles of iron, lime, and alumina. The crucibles, wdieii of 
circular section, are fonned m plaster-of-paris moulds, with an 
internal rotating shaper; when removed from the moulds, the 
crucibles are dried at 80° Fohr., and then burned in a close kiln. 
Plumbago crucibles, although costly at first, arc much more 
durable than those of clay; thev can be worked over a period 
extending several days, and con be heated and cooled ra|>idly, 
01 even plunged at a white heat into cold water without crack¬ 
ing. In the Report on the Mint for 1870 it is said, “In 
Bilver-melting, iron pots have been entirely superseded by 
plumbago crucibles. The success which has attended the 


change has been most marked ; the loss has been smaller, and 
we have been enabled to ascertain the out-turn of each dayjs 
work exactly.” The plumbago for these Mint crucibles is 
a very pure kind, obtained from Ceylon, containing little or no 
‘[■on. The otln; .ibstances added to plumbago and fire-clay, in 
making cnicibhis for general metallur^c operations, vary accord¬ 
ing to the fusion point of thii metal which is to be melted in 
them. Some of the cnieihh s employed for zincing shot are of 
such a size as fo contain 800 IIis. of metal. Probably the l^est 
yet nnwle was sent to th(! J.<oii(lon International Exhibition of 
1871, by lilessm. Doultoii ; it avus nearly six feet high, four feet 
'll diameti.T at the mouth, and woulc\ contain 13,900 lbs. of 
netal. In steel-making, jdumhago crucibles are now generally 
employed, because they Avill Avell bear the intense heat, and 
Ixicaust* the steel itself is helie.ved to be imjiroved by contact with 
the carbon of tlie ])lnml)agn. For Kruyip’s steel works in 
Prussia, the criicihles are made of fire-clay with a little j)lum- 
uig<» ; they vary from 5(‘ Ihs. to 100 lbs. each in capacity ; 
inch is used only once ; hut the hroken-up materials are used 
again and ngaiii, Avith a little neAv added. The brass-manufac¬ 
turers of Birmingham, like the steel-workers of Sheffield, arc 
gmdnally adopting iduinhago instead of fire-clay crucibles. 

CRUCIFIX, a representation of the Saviour affixed to a cross. 
This familiar figiirt- i.s of comparatively late introduction. Tlie 
early Chrislian.s conhl only venture on types and emblems ; it 
AA us long before even thi^ cross could be depicted in its simpli¬ 
city, tlie mystic, and heathen tan being commonly substituted, 
ind then, and long after, the cross was given alone. The first 
known representation of t he Redeemer on the cross is of near 
the end of the 6th century. In the 7th century the crucifix was 
the accepted emblem of Christiauity. It Avas allowed by coun¬ 
cils, adopted by the faithful, and toAvards the end of the 8th 
century its use Avas fomiully conlininal by Pope Adrian I. In the 
earlier rcjiresentations of the crucifixion, Christ is represented 
clothed in a long robe with slecA’cs and with a placid and bene¬ 
volent expression of coiuitenance; in the 11th ami 12th centuries 
he is partially undrai>ed; Avhile in the 14th centuiy he is repre¬ 
sented with only a linen cloth about his loins, and the expression 
is of sorrow, suffering, agony, or actual death j and the ngure of 
Christ on the cro8.s has continued t(A he so represented to the 
present time. The term crucifix is now confined almost exclu¬ 
sively t(» a solid (TOSS Avith attached Baviour. Jii Roman 
(kthnlic <.*onntri(*s the crucifix is jdaced on the altars, and at the 
entniiiee to the choirs in chundics, in oratories, studies, courts of 
laAv, and A'arious otluT places ; and portable crucifixes are carried 
by ]mesl.s for their ministrations, and by many of the laity for 
help in their (U'votiomil exercises. The materials of crucifixes 
liav'c always varied Avitli the means or tastes of those for whom 
they were made. Some are of exceeding beauty as works of ai% 
and are carved in marble or ivory, or cast in silver or bronze ; 
Avhilst otlu;ra are oi“ mean woikmaiishij) and inexpensive mate¬ 
rials. A (’.ommon ])mctice. now is to form the cross of wood, and 
the figure of bronze, unless the crucifix is small, when ivory and 
bronze or silver are employed. 

CRUORTN, the name given by Stokes to the colouring mat¬ 
ter of th{^ blood. It affoitls a very marked and characteristic 
Biiectrum, but AAdum treated with an alkaline reducing solution, 
it ac(jiiireH a much darker red colour, and then yields a totally 
distinct spiActnim. This darker colouring matter is pv/rple 
craorin. Cruorin is changed by the action of acids. (Stokes, 
Pro<\ Roy. Soc., xiii. 355.) 

CRY OF WAR (Avith the French, cri de guerre; the Scottish, 
shigliorn), a sentence or Avord Avhicli becomes a general cry through¬ 
out an army os it ap]>roa<*.he8 to battle, afterwards adopted as a 
motto in memory of victory, hut distinct from the true heraldic 
wot to Avhich was frequently composed of a greater number of 
wonls, and in a language not likely to bo understood by the ma¬ 
jority of the soldiers. Tliis cry was in common use chiefly in 
France, the Loav Countries, and Germaiiy, but the Irish and 
Scotch clansmen were accustomed to rally to the cry of their 
chieftain. And although the cry has no connection with heraldry, 
yet it is frequently given in the heraldic dictionaries of the Conti¬ 
nent as a portion of tlie achievement or arms of a particular family. 
Whatever may ho the origin of the cry, it no doubt was found 
useful in distinguishing friends from foes in the thick of 
battle, when armorial distinctions would not he so easily appa¬ 
rent. Some of the customary laws of France, as, for instance, 
those of Sens, Troyes, Chaumont, and Bar-le-Duc, mention the 
and the oms, and assert that the eldest sons of nobles are b^ 
right entitled to U noun de Seignmr^ le cry et les armes. Bv this 
word is to bo understood the ciy of battle, wUeh is said to derive 
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its origin frein Clovis, the first Christian king of France, who, 
finding himself hard pressed by King Dandat at Tolbi^, sud¬ 
denly invoked the aid of St. Dionysius, the Areopagitc, and 
cried out, “ St. Denis Mont ioye.” The last two words have been 
interpreted in various ways by authors, some explaining them as 
tnon iom for mmi Jupiter, whom the king before his conversion 
had adoreil; othei'S, as nuyn ioye for rriajoye. However this may 
be, the words became a favourite war-ciy with succeeding kings, 
and the French king-of-arms bears the title of Mont Joye. Just 
as in imitation, the kings of England chose for their cry the 
woiri Itoyaux. Matthew Paris, speaking of Henry IIL, says, 
“In Henrico IIL, Anglonim Rege, quasi pro edicto frequenter 
])roclamante alta et reboante voce eodeni Constantino Montis 
yawliuni, Montis gavdium, adjuvet dominus et dominus nostei- 
Ludovicus.” And again, “ Et . . . acclaniatum est terribiliter 
(ul arwn, ad arma, liinc resales, regaks, inde mantis yaudiuni, 
montis gandium, scilicet utnus Regis insigne.” It thus aj)])ears 
that these words served as a sign, and were used t(» excite tiie war¬ 
like .spirit of each party. Froissart also mention.s in vol. ii ch. 

110, the preparations of the soldiers to light:—“ Et tjiiand ils vien- 
droiit nous crierons nos cris, tous d’une voix, chaciin son cry, on 
le cry de son Eeigneur a qui il est,” &c. In a similar mannei 
prin(;e.s and noblns had their resj»ecHve vn'cs, thus Reii^, king ol 
Naples, took the cry Muni joyu Anjou ; tlie ancient duke.s <(l 
Rurgundy, Mnatjayc t>aint AudrieUf or Mind joye uu Noble J.hU' ; 
the hou.se of Monluioreiicy, Divu nytlr an. prtnnmr (Jhrestien : 
Tliibaiid Comte de ('hampagne, 10 fliiehand; .lolm of Cham 
]»agne, Jhissavnnt; Louis 11. of Rourhon, Ilourhov, or Nostn 
Dame, Nostro Dame Jioitrbon, Jlourhoii : the dukes oC Koriiiaiidy, 
Dame JHex aye, or J)ie.i' aye, Unit is, ha n ayde.; the Savoyards 
at Parma, in battle against the Spaniards, cried, d'Armes 
Madame; the house of Vienne, {ivimye an puUsn)d Due: 

Edward the IJlack Prince, who.se cognisance, was a white .swan, 
]{cy, lley, the IVhitc Hivan: by (lOil's blood, Pm the man; the 
li()us(‘ of (Julant, an. picytte d’or; of Bur, an feu, an fen; of Prie, 
Cans d^Oyseaujr,; of Saint Severe, Jlnme; of Montoi.son, 0 la 
recousse Moidoison. Many noble French fan)ili(!.s had the ct}' 
taken from their nuine only, as Ikthane, Para.e, Veryy. These 
cries taken from house-s wesre very coiiiiiion in the later middle 
ages, and are illustruled by old rhymes, tlurs— 

‘■‘Ailly, Muilh, ('rc(iuy, 

'I’cl ISoni, tclic.s Arnics, t(>l Cry.*’ 

ill allusion to the lierahlry of each of lliese Pieard families being 
of the naturi' expressed by their respective mimes. 

Some families ado]>ted crie.s derived from ludde ancestor.-;, as 
the early kings of Navarre and Arragoii, who cried lliyorre, 

I Si y or re ; the seigneurs of Trye and Pii|ueny cried JSoulongne; 
of Beanjeu, Dampierre, and St. ])izic*r, Flaudrcs; ofVerun, in 
Picardy, Coney a la marreille.. Many other similar in.staiices 
might bo cited, ami Ri(.‘tsl a]), in his ‘Armorial (iciicml,’ give.s 
many such cries; and it is ti» be noted that when the cry i.s 
placed upon the helmet of a shield of arms it is one of the bt'.st 
testimoiiie.s of the antiquity and greatness of a noble family, as 
it was only by right aj)j»ropria1ed by tliose, lords who bad 
nunieroiia tlependauts and vassal.s, and could bring Avitli tbeiu to 
the light a large nnnibcr of horsi-nicn. 

(Palliot, Science de-^i Ai'iiioires.) 

CRYPTOGRAPHY, or, as its name denotes, Serrii-mitintj, is 
the art of so writing a message or coinmunication that it shall 
only be unrterstootl l)y the writer and the receiver, or other 
lersons in league with them. Secret writing has in all ages 
•cell employed with more or le.ss .skill and success for imporUiiit 
political and military <lcHjiatchc.s, Avliich were intended to lie 
known to few, and which advcT.s.'irii’.s would be likely to iiii.suse 
if cognisant of their meaning. In the c.\i.sting governinents of 
Europe cryptography is much adopted, chiclly by the minister.s 
of foreign affairs, their agents, and subordinates. Each govera- 
ment endeavours to have a system of its intcrpretablc by 
those only who know the particular key agreed on ; and among 
many continental nations it lias not been deemed a breach of 
honour for each to endeavour to discover the cipher adopted by 
the others, to open despivtclies suiTcptitiou.sly, and thus to obtair 
a knowledge of information not intended for their perusal. 

Most cipher-systems consist in a distortion of tiie ulphabet, 
some in the substitution of numerals foi’ letters; some in the 
mixture of numerals with letters. (1.) In one, the projier words 
used, but in misplaced order. Every fourth word taker 
in order; the last word taken first, and the first last; the middli 
word taken as a beginning, and the others reached by travaHing 
altomately backwa^ ana forwards—are some among numerous 


modes of effecting thi.s. (2.) Another system depends on tin 
use of superfluous words. The proper me.ssage is written out, 
Avith spaces between some of the words; and these spaces are 
filled up with random Avords having no relation to the sense of 
the message. It is a matter of agreement between the corre¬ 
spondents in this case, in what onler the spaces shall he left. 
(3.) The inoper words are used, hnt so arranged that the sense 
only appears Avhen the lines of writing are read upwards, doAvn- 
whrIs, or diagonally, as may have been agreed upon. (4.) The 
lettei-H composing the Avords are in proper order, but wrongly 
divided into words and syllables. The appearance becomes singu¬ 
larly distorted by this means, but the device is a very flimsy 
one. Thus, “ Mon arch I calins tituti ons” differs greatly in 
effect to the eye from the jiroper separation of the words. 
(.'».) Tlie projAcr letters are used, but not in the proper order ; 
a word may be reversed, or the whole message reversed ; and 
all the letters may be grouped either into one long wonl or 
into artificial Avoid.s made at random : the variations are nu- 
iU‘rou.s, but readily detected. (6.) Numerals are substituted for 
e-ttiirs, either one or two for each. (7.) Numerals may be coni- 
»ined with letters : some ])(»itioiis of the aljihabet being repre- 
•lented b)" the fonner, some by the latter. 

A dic.tioiiary-plan i.s soiin-times julopteil, siifliciciitly secret, 
ml. troublesome to arrange. When a Avonl is wanted, it is 
iouglit out in a dictionary, and is symbolled by two numerals, 
or groiip.s of numerals, one dcnoLing the page, the other the line 
in that page, and so on throughout the message. The two cor- 
res))undent.s have Iavo copies of the. sjiun; edition of the same 
dictionary ; and the rccidver nads thi* lueaiiing of the sender 
by the aiil of his oAvii copy. Thus, Avith a particular English 
lictionary, 226'0r» 4G()-.') .^>38'4() 292-2 Avould signify “ He sent 
two letters.” 

The most effective cijdiers, i)Cihaps, are those which consist of 
substituted lidtm-s. The si'crtd messages soiiictiines to be seen 
on the lir.st page of tlie ‘ Times ’ are mostly of this character ; 
but if (as i.s often the ca.se) the kind of .substitution is not skil¬ 
fully selected, the cipher becoine.s anything but etfectiA^e fur the 
purpose in view. 1\) use, throughout a ine8.sage, one letter 
alphabetieui advance of the pro 2 Acr one, or two or 

ire places in advance ; to use a letter earlier instead of 
lafer in the alphabet ; to alternate Ihesc two methods, in 
.'Uceessive, lettcns oi- in .succo.ssive AVords ; to use a letter as 
far from the end of the alphabet as tin* projier letter is 
from the beginning—arc among the modes of carrying out 
this ]>lan. Sometimes a letter by itself is made to bear one 
meaning, but a ditleri'iit moaning AAdien folloAAT.d by a dot. Or 
certain lett.e.r.s may be u.sed in substitution of others ; while the 
rest of the alidiabi'i may be represented by any of the numerous 
ty]»e-( liaracler.s used by compo.sitors. Or these exlrtineous cha- 
raeters may have no meaning in tln*mselves, but be interspersed 
among the snb.stituted letters Avliicli IniA'c a meaning. Thus 
by tliroAving each letter one stage fiirther on in the ali>hahct, 
tfdsfu \sjujoh woulil mean “ secret Avritiiig but its appearance 
Avould be greatly changed if miscellaneou.s tyjics Avcrc inter- 
s]K*m*«l among the lett,(*rs : e. g., -j-t;t'Td*.s-f-fxu,xs=8:j...u<j>oh! 

rerha])a the beat mode of emjiloying the substitutioii-idan 
is to change the himl of substitution at every letter, every 
?tage ill the me.s.sage. I'^or iii.stance, a may mean b in one jilace, 
■n ill a second, .s in a third, d in a fourth. A key is 2)i*epared, 
iviioAA'u only to the tAvo corresjioiidents, which enable,s the re- 
cciA'cr to unlock the me.'ining of the Avriter. Usually this key 
is a A\<»rd or short sentence. A table is Avritten or printed, with 
Miles of al[>habets, real or distorted, jdaced one under another ; 
.iiid the key, jilaced (tver the table, Avill guide the eye to the 
jioini of intersection where the substituted letter will be found. 

Will'll the halfpenny ]>ost cards were introduced, in October 
1870, it AA-as by many jiersoiis sujiposed that cryptograiihy would 
be much resorted to, on account of the cx]) 08 urc of each mes¬ 
sage without an envelope. There is re.a.son to believe, however, 
iliat few jiersons take this trouble, seeing that a pcnny-iiost letter 
would ansAver the. necc8.sary iiui’poae where ordinary secrecy is 
wanted. I’his postal change, nevertheless, and the increase in 
the telegram system, led to tlie puhlication of tAVo or three use¬ 
ful printed tallies, available for the siibstitution-iiielhod. The 
most aerviceable of these is ‘ Oryptograjihy, a System of Secret 
Writing, by the late Admiral Sir Fnincis Beaulort: adapted 
for Telegrams and the new Halfpenny Postage Cards London, 
1870. Printed on a single card, in black and red ink alter¬ 
nately, it is compact ana liamly to use ; Avliile the meaning of 
tlie cipher is almost impenetrable to any but the two cor¬ 
respondents. 

X X 2 
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CRYSTALLISATION, ACTION OF LIGHT ON [Cam- 
mottf Action op Light on, E. C. S. col 4161 
CRYSTALLOID [Dialtsis, E. C. SJ. 

CRYSTALS, TRANSMISSION OF LIGHT THROUGH. 
The researches of Mr. Airy on the interference of polarifled 
light transmitted through uniaxal ciystals are well known. He 
assumes in his investigations that the crystal is cut perpendicular 
ta the axis, and the incident pencil nearly perpendicular to tlie 
sides of the plate. The calciuation depends on ascertaining the 
difference of retardation of the onlinary and cxtraonlinary waves 
as they pass through the crystal. Dr. Ohm has considered the 
phenomena of interference, when the sides of the crystal plate 
make any angle with the axis, and are inclined at any angde to 
the incident pencil. Like Mr. Airy ho commences his researches 
W investigating the difference of retardation of the two wjives. 
For convenience he calls the plane ])fisHiii" through tJie axis of 
the ciTstal and a normal to the surface the “princi 2 >al normal 
plane.” Then, calling the diflerence of retardation 0 , lie arrives 
at an equation of the form : 

0 , ~sasC-4”D Sin i CV)S «-f L Siii^ i Siii^ w-f A Sin’ i Cos* a-. 

Wliere v is the velocit y of llie Avave in air, T the thickness of 
the plate; C, D, D, A, certain miantities, whose values he lias 
calculated, depending on the velocities of the waves Avithiii the 
crystal, and tlie angle which a normal to the surface of the crystal 
makes with the axis; i, the angle of incident}, and a tlie angle 
between the principal normal plane and tlie plane of incidence. 
For greater simidicity the light is assumed to lie iiionochroiiiatic, 
and the surfaces of the crystal plate are of course juirallel. Then, 
employing apparatus not essmitially differing from that commonly 
in use, tlie appearances presented to the eye Avill he correctly re¬ 
presented by considering sin. i. as a radius v(!Ctor ilraAvii from 
the intersection of tlio field and axis of vision as an origin, and 
(«) the angle which this radius vector makes with the <lirection 
of the principal normal jdane of the jilate, as pictured in the 
eye. If, therefore, we 2 »nt x — (Jos u Sin i, and y — Sin » 
Sin i, we shall have : 

0. Y “ 

as the equation to the bright cui’ves. 

We see, therefore, that in all cases they are conic sections. 
The expression for the illumination is found to he of the form, 
E + E Sin® IT 0, Avliere E uml F arc {{uaiitities u liicli remain 
unchanged for the same, iiositions of ciyslal ami apjiaratns. 
Hence, if for any value 6 of 0 , this quantity is a maximum or 
minimum, there will lie a series of niaxiniuiu and miiiimimi 
values of 

0 ==■ 0 , 0 == 0+1, w ^ 0 + 2, .. . 

Hence we easily deduce tlie folloAviiig results. 

When A -= 0, aiul thereforethe, bright curves are ]»aral)olas, the 
vertices of tlie curves of maximum and miiiiTimm hrightiiess are 
equidistant. When A is not zeio these curves are, either ellijises 
or hyjierhohiH ; the ciuitres of these curves cannot coincide xvifh 
the centre of the fiehl of vision, unless the surfaces of the crystal 
arc ])eipcndicular (jr parallel to the ojitic axis. In all cases the 
difference of the squares of the semiaxes is constant throughout 
the scries. 

Dr. Ohm has also considered the phenomena Avhich arise from 
the employment of two equally thick crystal jilates, cut from the 
same crystal, jilaced in contact Avitli one aiiotlier, hut witli tlieir 
axes in different directions, although cjqually inclined to the 
plane surface. If the i»rincipal normal ])lanes coincide, xvliile 
the directions of the axes remain diiferent, the result will he a 
series of concentric curves of tlu; second degree. This jdu!- 
nomenqn had been previously explained by Laiidberg. The 
reader is referred to the elaborate memoir of Dr. Ohm in the 
seventh volume of the Munich Transactions. 

CUBEBIN, C8,H3.0jf, an indilferent substance 

contained in ctthehs, tlie fruit of ]*ipe.r It crystalliBes in 

Bmall colourless ne^es, which melt at 12r)°. It is insoluble in 
cold water, fllightly soluble in hot, and readily in ether, chloro¬ 
form, and hot alcohol Concentrated suljduiric acid causes tlie 
crystals to assume an intense red colour. (Scliniits, Arch, Pharm* 
[2] cxli. 1.) 

CUMOL [E. C. vol iii. col 339J, C^H., (C,According 
to Kekul^’s theory of the structure of benzol, there are three 


possible isomeric trimethyl benzols, all of which would have 
the rational formula C„H„ ; moreover, the methylethyl benzols 
and propyl benzol would also have the same rational formula. 
Met^iyUtJiyl benzol, C^EtMeH^ = Cg (C^Hs) (CHg) (CigHu), 
has been prepared by the action of sodium on a mixture of 
monobromtoluol and ethylic bromide. It is a liquid, boiling at 
159®, and Avhen acted uiioii by oxidising agents, yields tereph- 
thalic acid. The ciimol obtained from nliorone, and also by 
distilling cnminic, acid with baric oxide apjiears to be the 
Prirjtyl hcn::ol, C,PrH„ -= (0,11,) H,. It boils at 162°, and 

by oxidation gives benzoic acid. Mesitylene u one of the three 
isomeric trimethyl benzols; in all probability the symmetric 
one (1. 3. 5). "The Psemln-rnmol found in small quantity in 
coal-tar is also a friniethyl benzol, and accoRling to Beilsteiii and 
Kdgler, Avheii submitted to tlie action of oxidising agents, it gives 

xylilic acid, paruxylilic acid, | and 

(00 Ho 

xylidiuic acid < CoH-jMc {21{0,C^H^0q). It can also be jire- 
( COlio 

pared artihcially by the action of sodium on a mixture of bromo- 
xylol and methylic bromide, and is found amongst the prt)- 
ducts of the decomposition of canqilior Avlien it is heated with 
zincic chloride. It boils at 1()6° 

(Beilstein and Kiigler, Ann. Chem. Phann. c.vxxvii. 317 ; 
Fittig and Ernst, f%nn. 18(55, 572; Fittig aud Glinzer, 
Ann. Chem. /Voina. cxxxiii. <19,niid cxxxvi. 312 ; Fittig, Kobricli, 
and Jilke, do. cxlv. 129, and Zn'ts. (■hnn. 18(57, 194; Fittig anil 
Laubiiigen, Ann. ('hem. Phann. cli. 257.) 

OUPOLA, the Italian word Ibrdoiue, and used in arcbitecture 
s its eipiivalent— olten as a small dome or hemisjilierit^al roof— 
jirobably from htpellon, Avhich it resembles Avhen inverted. In 
vcclesiakical art it means the coA'ering of the cup or pyx which 
held the holy wafer, and it was then generally made of silver, 
gilt insiile. 

CUBA^OA, or (UTKA(,’AO, a favourite desserf liqueur, so 
called from linving been originally made from a small bitter 
orange grown in tin* island of Cura(;:oa. It is usually ju’epared 
by steeping or digesting drieil orange-peel in diluted and sweet- 
iied sT)irits. For the market it is variously coloured, and 11a- 
voured with spices to disguise the materials from which it is 
concocted. The best Cunw^oa is made from Se.ville orange-jieel, 
sugar, and diluted brandy, witli little or no flavouring. 

CURARINE, This is a basic sub¬ 

stance o)»taincd from the ciirari poison. It crystallises in colour¬ 
less four-sided prisms, which have an intensely bitter taste, and 
are very bydroscojiic. It is insoluble in ether and benzol, 
sj)aringly soluble in clilorolbrm, but very soluble in water and 
alcohol With concentrated sul])Iniric acid it gives a blue colour. 
The suliduile, nitrate, and acetate of the bas(* are ciystalline. 
(I’reyer, PiiU. Soc. Chiin. [2] iv. 238.) 

CtlHLlNG, a game ])laycd on the icc, i.s a sport of great 
antiquity. At first it Avas confined to country districts in the 
south and A\H*.st of Hcothiml, but in addition to having spread over 
the northern portion of the kingdom, and migrated south of the 
TAveed, it lias noAv readied the ITuitcd States and Canada. The 
head-f|uarlers of tlie game is still of course, in Scotland, Avliere it 
is tlic nio.st univei'.sal and iiopular of all AAUiitcr jiastimcs. Frozen 
rivers and lake.s originally aflbrdc'd tlie only jilaces for en¬ 
gaging in the game, but as these Averc' in iiiuny instance.^ incon¬ 
veniently situated, and mily available with safety in lengthened 
and severe frosts, enthusiastic curlers had conqiaratively few 
(qiportuiiities of iiidiilgiiig in tlieir favourite amusement. Arti¬ 
ficial shallow iionds, Avliich are easily rendered into a mass of 
ice, are noAv in general use. 

(Jurling in many re.s])ects resembles the game of bowls. It 
is played by jiurties forming rival sides, generally four against 
four, each side being under tlic guidance of one of tlieir num¬ 
ber, who is stylcfl the dip. Each player is provided with 
a jiair of socially prepared flattish round stones, about nine 
inches in diumeti r. Eacli stone averages 40 lbs. in Aveight, 
ttiul has a handle attached to the upper surface to enable 
the jdayer to jirojiel it along the ice. A long open space of 
icc, betAveen 30 and 40 yards in length, and 9 feet in breadth, 
is selected. This is called the rink, and at each end a mark 
or tee is made, the (ibject of the game being to hurl the 
stones to the opi>osite end of the rink (a player from each 
side doing so alternately), and jilace them in close proximity 
to the tee. This is no easy matter, as the keenness of the frost 
and consequent tone of tlie ice, as well as the truth of the stone 
haA'c all to be taken into consideiation ; and the player’s pro- 
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fioiencjr depends as much on his dislodging a rival stone from a A line, called the Jwg score, is drawn a certain distance in front of 
good situation, as on securing a favourable position for his own. each tee, and any stone not crossing this mark is at once laid 



aside. A circle descvihud at a radius of 7 feet from each tee is 
also marked on the ice, ami any stone not witliin it, does not 
count towards the game even if lying first. 

The above outline gives no aileciuate. idea of the exciting nature 
of the game, and a stranger wituessing for the iirst time a hon^ 
spiel, or irnportant match, will not soon forget tlie. .sce.ne. The 
keenness displayed by “aged men, sniit with the eagerness of 
youth," the. enthusiasm, Ihe slnuiting, and the good-lmnioured 
banter, beggar description, and causii llie jdirase, the roariiiti ganu’ 
(a name given to curling, from the noise; made by tin; stones on 
the ice) to be specially aiiplicablc in a double sense. The day’s 
play is generally wound up with the usual curlers dinner, “beef 
and greens.” Tlie most pleasing chaiaeteristie of curling must 
not be omitted, the levelling for the time being of all class dis¬ 
tinctions, the thorough mingling of ranks - ]KH*r and peasant, 
laird and labourer, pastor and ]H;oi)le, all meeting on e<jualit.y 
us “ brothers of the rink.” 

In 1838 the Royal Caledonian Curling Cluh was instituted for 
the purpose of regulating the game by general law.s, and nearly 
all tlie local clubs tliioiighout the country liave given in Iheir 
adherence to the parent society. Fni ther details of the ininutuc 
of the game, will be found in the following rec(»gnispd rules, 
jmblislied by the Royal (/uledonian Club. 

KCLIOS OV THE (JAME. 

1. The lenptli of the Tliiik played shall he I'urti/^iico yards. Tlx' Tee-s 

sliall he put down thirty-eight yards apart. l.ii a continmal straight liiu- 
with the Tecs, and four yards distuiit frcuu each, a chvle, eighteen inches 
in diameter, shall be drawn on the left liaiid side of the said line (looking 
in the direction to lx; played), and its edge just touching it. Within this 
circle, whethisr standing on the ii'e, or on any rest, support, or abutment I 
whatsoever, permitted by tin' llules, each play«'r, when ])laying his stone, ■ 
shall place his right foot, and liis left foot on the left hand side of the 1 
(;entTal line. (The eireh* to be on tin; oj»po.sito side of tin* lim* if tin* ; 
nluyer be left handed.) When a hack or hatch in the iee is used, it must ■ 
b(; hehinil the eirelo abovi* described, and not of greater length than four- ; 
teen inches measuring from the central line. A circle of aeren feet radius, 1 
to be described from each Tee as a eontre, and no stone to count which is : 
wholly Avithout this oirele, 'I’be Hog-seore to be distant from each Te<; j 
oiu’-Bi.\(h part of the leiiglli of the whole Kink played. Every stone to he ; 
a Hog, which does not clear a sejuare jilaetal upon (his score; btit no stone 
to be eonsiclorcd a HogAvlu'eh lias struck aiiotlua* stone lying over the Ifog- 
score. A line shall bo drawn on tlie ice at right angles’ to the Kink, half¬ 
way betwixt the Tees, which sljall lx; called “ Middle Line.” Jn no 
case shall Uk; Kink played he less than thirtif-lico j-urds. ! 

Note. —In all these pivlinuiiary drawings .and de.srriptioiis distinct ; 
reference is to he made to llie terms used in the pretixed diagram j 
or plan called “the iunk.” 

So .soon as the Kink is marked oil’, and before Ix.-ginning to jday, the 
7>ma of the match or game must be distinctly stated and fixed by th(‘ 1 
Nkips, if they have not been previously arranged. 'I’ln'se terms may either ; 
be, that the parties shall ])hiy for a s])i-eilicd time, or a "ame of a certain ' 
number of snots. Though the terms have been previously fixed, they 
should hero be repeated. 

2. Every Kink to be composed of four players a side, each with two 
stones, unless othenrise mi(fuaf/i/ agreed agmi. llefore eoiumencing the 
game, each Skip shall state; to lii's oj)posing Skip the roUilion in Avhich his 
men are to play, and the rotation so fixed is not to be changed during the 
game. Each pair of players shall play one stone alternately AA'ith his op¬ 
ponent, till he has played both. 

3. The two Skips opposing each other shall settle by lot, or any other 
way they may agree upon, which party shall lead, after Avhieh, the winning 
party of the lost end shall do so. 

4. All Curling stones shall be of a circular shape. No stoiic .shall be of 
greater weight than 60lb, imperial, nor less than 301b., nor of greater cir- 
eumference than 36 inches, nor of loss height than one-cighth part of its 
greatest circumference. No stone, or side; of a stone, shall be changed 
after a game has been begun, nor during its continuance, unless it happen 
to bo brokeuj and then the largest fragment to count, without any neces- 
8ity for playing with it more. If the played stone rolls and stops on its 
■ide or top, it shall not bo counted, but put off the iee. Should the handle , 
Quit the srone in the delivery, the player must keep hold of it, otherwise ' 
ho shall not be entitled to replay his shot. 

6. Each party, before beginning to play, and daring the course of each 


end, to be arranged along the sides of the Kink, anywhere betwixt the 
I middle line and the Tee, Avliich their Skip may direct; but no party, 

■ except when sweeping according to rule, shall go upon the middle of the 
Kink, nor cross it under any pretence whatever. The Skips alone to stand 
at or about the Tec, as their turn requires, 
i (i. If a player plays out of turn, llie stone so played may be stopped in 
its j)rogresa and returned to the player. If the mistake sliall not be dis- 
I covered till the stoiu* is again at rest, the opposite l>ai‘ty shall have the 
I ojition to add one to their score, and the game proceed in its original rota¬ 
tion, or to declare the end null and A'oid. 

7. The Bwc(!ping shall be undiT the direction and control of the Skips. 
The jjl.ayor’s parly may sAveep the iee before any of their running stones 
from the centre line to the 'J'ee and beyond it il so directed, or before any 
of tludr oAvu stones ub»ut to be moved oy another, or while in motion; the 
adverse party to have full liberty to sweep tlumi past the Tee. or to sweep 
in front of any of their own stones about to be moved by auotucr, or Avhilc 
in motion; and may continue to sweep till they arc at rest. All stones 
passing beyond the 7 feed, circle round the Tec, to be treated iis out of the 
gam<‘, and put off tlic icc by the opposing Skip, but should this be neg¬ 
lected. and another stone stooped against it, ami be witliin 7 feet of the 
Tec, the stone so stopped ehall be counted in the game. Jtoth Skips to 
have fall lihertg to clean and sweep the icc behind ihe Tee, from the com- 
tnenennenf of the match until it is finished. At the end of a Head, either 
of the Ski])s with the consent of u’majority of the players, may call upon 
the Avholo ])l(iy<'rs in tlic Kink to clean and sweep tin; entire Kink. The 
KAAX'oping .shall alwjiys bo to a side, and no sweepings left in front of a run¬ 
ning stone. 

•S. If in swe(;ping or otln'i wise, a running stone be inarrcd by any of the 
jxirty to whieli it belongs, it shall be put off the icc; if by any of the 
advevsi* party, it shall be placed wliei’c the Skip of the party to which it 
belongs shall direct. If marred by any other means, the player shall 
replay his stone. (Should any j)liiyod stone be accidentally displaced, 
before tilt* last stone is j>laved and at rest, by any of the i)arty who arc then 
lying the shot, they shall iorfeit the end ; if hy any of the losing party, at 
that end, Avho haA c th(‘ stone yet to play, they shall be prevented from 
jdaying that stone, and have one shot deducted from their score. The 
number of shots to Ix' counted at said ettd by the winners, to be decided by 
n majority of tin* pla \ ers, tlie olfender not having a vote. 

9. Every jdayer to eomi' provided Avilli a besom, to be ready to ])lay 
Avhen his turn comes, asul not to take more than a reasonable time to play 
his stone. Should lie accidentally play a Avrong stone, any of the players 
may atop it Avhile running ; but if not stopped till it is again at rest, it 
shall be rejdacod by tlie one Avhicb he ought to have played. 

10. No measuring of shots allowable previous to the termination of the 
t'lid. Disputed shots to be determined by the Skips: or, if they disagree, 
by the Umpire, or, when there is no (Jnipire, by some neutral person 
mutually choHeii by them, whose' decision shall be final. All measure¬ 
ments ti) be taken from t he centre of tlie Tee, to that part of the stone 
AvhicU is nearest to it. No stone shall be considered within or without a 
circle, unless it clear it; and every stone .shall be held as resting on a lino 
Avbieli does not completely clear it ;--in every ease, this is to be determined 
by placing a square on tlie ie<', at that part of the circle or line in dispute, 
wliPii the .square so placed must not touch the stone. 

11. Each Skip shall have the exrlusivu regulation and direction of the 
game for his party, and may })lay in Avliat part of it he pleases; but having 
chosen his place at the be^;iimiug, ho must retain it till the end of the 
game. The players may givi' their advice, but isaniiot control their direc¬ 
tor; nor are tlioy upon any jirete.vt to address thcraselves to the person 
about to play. J'!ach Skip, Avhen liis own tuni to jilay comes, shall name 
one of his party to take charge for him. Every player to follow implicitly 
the direction given him. If any jilaycr shall improperly speak to, taunt, 
or interruptunotlier, Avliile in the act of dolivering his stone, one shot shall 
bo added to the score of the parly so interrupted, and the end proceed as 
before. 

12. If, from any change of AveathiT after a game has been begun, or 
from any other reasonable cause Avhatsoever, one party shall desire to 
Khort,(Ui the rink, or to change to another one, and, if the two Skips cannot 
agree upon it, the Umpire lor the oeeasiou shall ho called, and ho shall, 
dff.er seeing one. end ptaged, determine whetlier the Rink shall be shortened, 
and how much, or Avhether it shall bo changed, and lii.s determination 
shall bo final and binding on all parties. Should there bo no Umpire 
^poiulud for the occasion, or should he be otherwise engag^, the tAVo 
^ips may call in any Curler unconnected Aiith the disputing p^ios, 
whoso services can most readily begot, and, subject to tho same conutions, 
his powers shall bo equally cxtensiA'^c as the Umpire aforesaid. Tho Umpire 
of a match hVibU have power, in tho event of the Ico being in his opinion 
dangerous for the Match being completed, to stop the Siatch, in which 
case the contest must bo commenced He not'o on some future occasion, ac¬ 
cording to the Rules of tho Royal Club. 







m OUEtJLE CHAIE. 

13. Should any questions arise, the detenninstion of whioh is not pro* 
:ridod for by tbte words and spirit of the rules now established, it may be 
lefeired to the throe nearest members of the BepresontatiTe Committee, 
unoonneoted with the disputing parti^ who shoU form a Court of Befer* 
enee, and whose deomon shall be bin^g on all oonoerned till the Annual 
Gtenend Meeting of the Kepresentative Committee, to which cither party 
may appeal the case. 

CUKTJLE CHAIR (Latin, sella curulis), the cliair of state, the 
seat of honour and dignity among the ancient Romans. It was 
a folding-chair without a hock, made wholly or jMirtly of ivoiy, 
and decorated with gold. On all public occasions, in the senate 
house, the circus, the theatre, &c., it was ])lac(Hl above the other 
seats, and m the courts of justice the prajtor sat in it whilst 
a(^inisteriiig the law. Under the monarchy, tluj seat of the 
kings, it was appropriated iind<!r tljtj republic to «‘onsiiIs, 
prmtors, curulo floailes, niul censors ; and w’hen the republic fell, 
It was couhned to the emperors, in tlieir absence their statues ' 
l)eing idacecl on it. [Throne, E. C. S.] | 

CURVES, MAGNETIC, are the lines into which fine, ircni i 
filings arrange themselves under the influence of a niagm*t [see j 
Consecutive Poles, E. C. S.; also Terrestrial Licht, E. 0. | 
vol. viii. col. 1571. | 

CUSTOMS DUTIES. (E. C. vol. iii. eol. 3(51.] The .system | 
commenced })y Sir Robert Pet;l in 1842 of reducing the ciLstoms 
duty on raw ni/iteriaJs, und removing it alfogetlter from commo¬ 
dities of .small consmn])tion an<l minor A'alne, wliich was traced 
in tJjc article uhove cited to the year l.s.’iT, has since been 
steadily pursued ; nnlil at length nciirly tlie whole customs 
revenue is derived from seven items. (.)ne hy one, the articles 
of solid f<j<jd have heen mnoved from tin: tajilf. Coni, Hour, ; 
live stock, meat, jioultry, butter, cheese, eggs, sailed and cnreil 
provisions, fish, fruit, vegetables, are now free ; as jire likewise 
timber, cotton, flux, and otluo’ nmterials of industry. Reverages, , 
sweets, narcotics, and .>)timulants now furnish nearly all our j 
customs revenue. i 

This limit in the number of duty-iiayahle items, ])roducing I 
the hulk of the customs revi'iiiie, renders it jtossible to jm'seiit ' 
a synopticid view witliin a small comjiass. Tlie. following table i i 
show.s tlic gross amount of customs duties receive<l in eh'veii ! 
I’ccent years. The uuenmmu’ated articles are. .sJ^ruc<^ beer, ' ] 
chicory, cocoa, chocolate, currants, ligs, gold and silver plate, ^ 
dried and preserved jdums, prunes, raisins, confectionery, and . < 
some are so small in iiulividiial aniomiL of duty as scarcely to , 
be woilli collecting. i ^ 
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The sums here given relate to the financial year which ends 
on the Slat of March. In a stiR more recent year, ending March 
3l8t, 1871, the gross duties on sugar were 3,632,930/., tea, 
3,237,646/., coffee 420,164/., spirits 4,422,449/., wine 1,686,836/., 
tobacco and snuff 6,663,228/. 

The sugar duties were suddenly reduced in the financial year 
1870—71, lessening that item hy no less tlian two miUions and 
a half sterling; the tea duty was reduced in 1864, and again in 
1866 ; the coffee trade has remained so uniform that the gross 
amount of duty only varied between 440,000/. and 360,000/. in 
eleven years; the coni duty was repealed on and after Ist June?, 
1869 ; the siuiit duty was increased in 1861 ; the wine duty 
was rediuHid in 1861, and again in 1863 ; the tobacco duty was 
reduced in 1864 ; tlie duties on many small items were either 
repeah'd or reduced iu 1861, and again in 1867. The exigencies 
of the state on the one hand, and the discontent of the 
tax 2 >ayers on the other, lea<l to changes in some or other of the 
j (‘.iLstoms duties almost every year. In iifteen years, 1866 to 1869 
' inclusive, there were customs duties repealed or reduced to the 
.‘iinount of 12,098,010/. ; on the otlnw hand, there were new or 
iucrea.s(.‘d duties to the extent of 2,836,484/. ; leaving a balance 
of 9,256,62(5/. oil the side of reduction. This jierioa covered a 
]KU-tioii of the Crimean war, the Indian mutiny, and the Abys¬ 
sinian expedition. 

Tlie gross rcceiiits arc subject to deduction for drawbacks, re- 
jwiyments on over-entries, and co.st of collection. Taking a few 
lecciit years as examples, it will be .seen that the qwH produce 
has not deviated far from twenty-one millions sterling ;— 

1866 .i‘20,382,463 

18(57 . 21,330,397 

18(j8 21,784,727 

1869 . 21,506,210 

1870 20,567,093 

Engli.sh finance ministers now look to the inland rather than 
the ciLstoms dutie.s, when any increase of revenue is reniiirod. 

The Commissioners of Customs begun to publish annual 
re]»oi't.s iu 1867 ; these rejjorts are full «»f valuable information, 
which has been rendered all the more readily available by a 
comjuehensive inde.x published in 1870. 

The internal organisatitm of lluj customs department has 
tended to coiiccutrulioji and economy. The office of receii'er- 


Tear. 

Sugar. 

'I'ea. 

Ctdfec. 

Com. 

Spirits. ' 


Tobnero. 

Miscoll. 

Total. 


£ 

£ 

£ 

£ 

i 

£ 

£ 
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1860 

(5,007,081 

5,•101,871 

441,437 

19!>,26S 

2,5255,(551 

1,6534,287 

5,596,513 

2,28.3,970 

24,391,084 

1861 

0,067,390 

5,119,.>52 

139,122 

868,526 

2,(52.3,615 ! 

1,144,794 

5,006,488 

1,108,463 

23,278,260 

1862 

6,383,289 

5,51(5,581 

139,078 

8(H),896 

2,619,309 

1,104,476 

5,596,211 

1,2053,112 

23,692,955 

1863 

6,427,923 

5,485,159 

420,352 

971,006 

2,703,532 1 

1,137,305 

5,774,565 

1,118,991 

24,038,893 i 

1861 

(5,158,701 

4,554,-175 

410,700 

746,362 

2,992,888 ! 

1,212,414 

5,984,009 

1,144,807 

23,234,356 < 

1865 

5,252,268 

4,4(59,209 

388,779 

562,651 

3,-302,695 

1,317,726 

(5,080,184 

1,151,058 

22,527,673 i 

1866 

5,228,460 

2,599,817 

371,495 

7451,145 

.3,505,176 

1,407,021 

(5,274,298 

1,172,827 

21,302,2539 ' 

1867 

5,647,787 

2,658,716 

397,190 

797,6.39 

4,173,027 ' 

1,391,192 

6,455,011 

778,604 

1 22,299,066 

1868 

5,582,473 

2,827,317 

390,161 

869,323 

4,298,403 , 

1,408,993 

6,542,260 

686,061 

1 22,664,981 

1869 

5,504,068 

2,595,357 

353,012 

897,931 

4,53510,870 i 

1,521,397 

6,496,512 

734,990 

1 22,434,737 ' 

1870 

5,390,661 

2,643,296 

347,755 

104,417 ' 

4,191,400 

1,476,404 

1 

(3,608,716 

681,294 

21,449,843 1 


genc'rul was in 1871 combined u itli that of coiujitioller-gencral ; 
with a fourfold division into th(j paymaster’s, examiner’s, accoun¬ 
tant’s, and auditor’s hmiiches. Tlie audit of receipt is traii.sferrcd 
fr(tm the examiner to the blanch last named. The general cus¬ 
toms* account at the Rank of England is now kejit in the name 
of the commissiomu’s instead ol that of the. receiver-general. 
Salaries, pay, pensions, snjieraiinuations, comjiensatiohs, and 
gratuities are plac»‘d in mnnv way.s on an imiirovcd footing. i 

CUTANEOUS DISEASES. [Skin, Diseases oe, E. C. j 
vol. vii. col. 696.1 ; 

CUTLERY. [E. vol. iii. col. 363.] There arc no means j 
of ascertaining tlie extent of the cutlery manufactured for the 
supply of honie-deuiaiid. TJie e.xjiort of the chief kinds (knives, 
forks, scissors, shears, surgical instruments, &c.) is entered in the 
Board of Trade tables at 439,688/. value iu 1868, 498,017/. in 
1869, 504,285/. iu 1870. America is the chief inirchaser, taking 
off three-fifths of the. whole quantity. This entry, however, 
does, not include, saws, files, or edge-tools ; these kinds of 
cutlery are placed under another heading, but combined in such 
a way with anvils, vices, cranks, slide-bars, and various sorts of 
impleiueuls, that they cannothe discriminated. 


CUT'rER, a sm-all sailing-v('.sscl built with riiference to 
.sjieed. It has a single mast and a straight bowsprit, which can 
be run in or out as desired, carries a huge press of sail, and is 
used hy yachtsmen for niatclies, and hy the goi^crnnient for 
revenue crui.sers, and as tenders to ships of war. [Sec the diagram 
under Siiir, E. C. vol. vii. col. 518.] 

CYANETHOLINE, Call^NO (Oy/M)), a basic compound 
jiKaluced by the action of gaseous chloride of cyanogen on a 
solution of s(Hlic etliylate in absolute alcohol. 

IchV" + 

Sodic etliylate. Cyanogen Cyenetholinc. Sodic • 

chloride. chloride. 

(Ka0,C,H,0 + C,N,Cl = C,H,N0, + NaCt) 

On pouring off the solution from the sodic chloride and evapo¬ 
rating at 100°, the cyanetlioline is left, and may be j^ed from 
adhering traces of sodic chloride by washing it in water. It is 
a syrupy liquid of S. G. 1*127 at 15°, iosmuble in water, but 
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miscible iu all proportions with alcohol and ether. It dissolvep 
in acids, forming ^ts which are mostly crystallisahle. Gal re 
gaids cyanethollne as the true cyanic ewer. 

(does, Gvavpt. Rend, xliv. 482, end Ann. Chem. Pharm. cii. 
364 ; Gal, Oompt. Rend, Ixi. 627, and Am, Ohetn. Phcvm. cxxxvii. 
127). 

CYANIDE OF ETHYLENE [Ethylene, E, 0. S.]. 

CYANINE. Chinoline BVm. This is the name given to a 
dye, of a fine but fugitive blue colour, obtaint'd by the action of 
amylic iodide on the mixture of bases formed by the destruc¬ 
tive distillation of cinchonine. It consists principally of two 
iodides, one CsoHjgN,! derived from lepidine, 


2C,oH„N + 2C,H,J 
Lepidine. Aiuylio 

iodide. 

(S0^H,N + 


New dye. 


+ Hr. 

Ifydrindic 

acid. 


+ m) 


the other, Ca^HaoNjI formed in a similar manner 

by the action of amylic iodide on cliinoline, C„HoN (0,„HoN). 
bioth tlie iodides crystallises in well-formed prisms having a 
metallic green lustre. They are but sj)aringly soluble in 
water, freely so in alcohol, aiul insolubh^ in ether. They dye 
silk and wool of a magnifici'ut blue coloui-, but unfortunately it 
soon fades on exposure to light. The addition of ammonia to 
the solution of the iodides causes a dark blue precipitate of tin*. 
frcHi base. Numerous salts corresponding to the above-mentioned 
iodides have been examined and dcscrilaid. 


(C. G. Williams, tHiem. NewSt ii. 210, and dour, Ghsm, Soc. xvi, 
375 ; Hoffman, Zeite. Ghem. 1863, 36.) 

CYCLOP.®AN MASONRY. [Pblabgian Architectube, 
E. C. vol. vi. col. 360.] 

CYCLORAM A. [Panorama, E. C. voL vi col. 243,] 
j CYMA, or CYMATIUM, a compound moulding formed by 
I the combination of a convex and a concave curve. The cj/mi 
I recta m concave iu tin; upper ]>art, and ('.onvex in the lower ; the 
I ryma revema (or, jis it is commonly called, oyec moulding) i.s 
convex in the upi»or, and concave in the. h^wer part. ' The cyma 
i-ecta usually forms th(i upper member of Greek and Ronoan 
entablatures, and is frequent iu Gothic doorways and windows. 

CYPRIOTE INSCRIPTIONS. [Inscriptions, Cypriote 
E. C. S.] 

CYSTITIS, inflammation of the bhulder ; a disease some¬ 
times occasitmed by a common cold, hut more frequently by 
some mechanical irritation iu the organ itself, such as stone, by 
an extension of inflammation from the kidney or urethra, or by 
some irritant ])oison, such as cantharides, or corrosive sublimate, 
circulating in the blood. 

OYTISIN, CjjoHgj^NjO This is an exceedingly 

poisonou.s alkaloid, discovered by Marine and llauscmann in the 
seeds of the Lahiirmim (Cytistis lahnrnum). Itis a white crystalline 
base which melts at 154'-5, amlAvlien cautiously heated sublimes 
in very thin uemlles. It has a hitter taste, aiul is very soluble in 
water and alc.ohel, bui. almost, insoluble iu ether and btmwd. With 
nitric acid and hydrochloric aciil it forms crystalline salts. 

(Hansemaiin and Marine, Zdts. Chem, i. ICO; Ilaiiseniann, do. 
V. (577.) 
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D ACTYLIOMANCY. This word, which is derived from the 
Greek SautTuMofiavreta^ signifying divination or prophecy by 
means of a ring, indicates a kind (tf divination which consisted in 
holding a ring suspended by a thread above a round table, upon 
which were painted the twenty-four letters of the alphabet. The 
ring being allowed to drop slightlv uiion the table, sprang up 
and rested upon a space occupied by one of the letters, and 
these letters, indi(5at(ia by repetitions of the jirocess, were joined 
together to compo.se the divine re8j)Ou.se sought after bjr the 
votary. Previous to making use of the ring lor tliis species of 
divination, the enquirer was Jormally cousec.rated, his head was 
completely shaven, he was clothed in linen only, and carried 
hrauches of verbena in his liand. llii also had to recite an e.spe- 
cial formula of ]»rayer, prepared e.vpre8sly to apjiease the God 
whom he was about to invoke. 

Another sort of divination with the ring was made by casting 
or otherwise manufacturing rings during the time of certain 
constellations, and to which siiecitied charms were attached. 

(Ammianus Marcellimis, lib. 29—31 ; Richard ct Giraud, 
Bihlioth^ue Sacree.) 

DACTYLIOTHECA (Greek, SaKTv\io0ijKv), a box or cabinet in 
which finger-rings are kept, a collection of fingt'r-rings. Among 
the Romans, Scaurus, the son of Sulla, wa.s, according to Pliny, 
the first to make sucli a collection. His example was not fol¬ 
lowed till Pompeius brought to Rome, n.c. 61, among his other 
spoils the dactj^othoca oi Mithridates, after which the.se collec¬ 
tions became fashionable. In more recent times Lorenzo de’ 
Medici formed a rich cabinet of rings, hut that and subsequent 
collections were mode chiefly for the sake of the engraved stones 
and gems. [Engraved Stones, E. C. S.] The museums of 
London, Pans, Vienna, luid Berlin possess extremely fine collec¬ 
tions of this kind. Of late the practice has increased among 
private collectors of forming s^iecial cabinets of rings, datylio- 
thecso proper, without rega:^ to the value of the materials of 
which the rings are made, or of the stones with which they are 
set. A celebrated dactyliotheca of this kind, formed by Mr. E. 
Waterton, was remarkaoly rich in mediceval rings, and particu¬ 
larly papu rings, but it has been dispersed. The dactyliotheca 
of Mr. C. Drury E. Fortnum, exhibited at the Archoeological 
Institute in April, 1869, and February, 1872, and illustrated on 
each occasion by a paper descriptive of its choicer treasures 
(* Archeeological Joiuml,’ xxvi. 136—48), is remarkable as a 


collection of rings (d’ tlie early (.!hii.stian period. A very exten- 
.sive and conq»relieuHive collection oi’ linger-ring.s is iu process of 
formation at the Suutli Kensington Museum, iu which a large 
portion of tin*. Waterton dactyliotheca is incorporated. 

D/EDALUS, an old name, for quicksilver. 

DAilMONOMANIA, a form of monomania, or partial delu¬ 
sional insanity, in wliich the patient 8 up]> 08 eH himself to be 
possessed by demons. It prevails most in countries addicted to 
credulity and supeivstitioii. Tint writers of the French school 
describe the disea.se at some length, and Esquirol illustrates it 
by engravings. The danuonumania of modern writers must not 
he confounded witli the dialiolical possisssioii of the Jews. The 
first is simply one of many forms of insanity, with delusion ; 
the sec-oud is madness attributed to a cause .suggested by the 
prevalent theology. (See on thi.s subject Mead’s Medica Nttcm, 
chapter ix, of Demoniacs.) 

DAGGER, a sluirl sword-like weapon, iLsed for stabbing. It 
is usually made straight, with sharp edges, and tapering to a fine 
point. I'liough sometimes .s])okeu of as a comparatively modern 
weapon, it is really of very ancient date. Daggers witliout 
guards have been found in Egyptian tombs ; they wei-e worn by 
the Greeks along A^’ith the swoiu on the left side, and pri'ferred 
by horse soldiei-s to the long swoi-d ; while the Roman centurion 
carried his dagger (pu(iio) on his right side ready for swift use. 
In medimval times the dagger, called a miscricorde, was a neces¬ 
sary part of the armament, being used at close (^[uarters for 
piercing the joints of an opi>onent’B armoui', or undcieuded parts 
of the body, or fur striking a dismounted knight in the throat 
if he refused to yield, lii monumental eltigies knights are coii- 
Btontly representtid with the dagger iu the girdle, on the right 
side, and often without a sheath. In Asia the dagger lias, from th(^ 
time of the ancient Persians, always been a favourite weujion; and 
in India at the present time, under various names and of various 
shapes, it forms one of the richest and most o.stentjitious portions 
of the costume of the native princes- Some are exquisite speci¬ 
mens of workmanship ; the handles of jade, ivory, or gold, set 
with diamonds and other jirecious stones, and ornamented with 
enamel; the sheaths of corresponding beauty and costliness, 
and the blades damascened* or watered. The fine collection of 
Indian weapons brought home hy the Duke of Edinburgh, and 
exhibited in the South Kensington Museum in 1672, contains 
many beautiful daggers ; one of the most curious has the blade 
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channelled to receive seed pearls, which run from hilt to point, 
or the reverse, as the implement is handled. The dagger is the 
distinctive weapon of midshipmen in the naval service of most 
European countries. 

DAIMIO is a (•ompoimd of two Cliiiiese words, 

(Ta mimj), and signifies “ great name.’’ Tlie nohility of .Japan 
are divided into two ranks—tlie Kooiigays, wlio serve in the 
comi of the Mikado at Miako, and the Dai?nios at the court of 
of the .Shiogooii (Tycoon) at Yeddo. 

Two tilings constitute a Daimio ; he must citlier hold an 
official office of liis supreme ruler, or must receive an official 
income from the some to the amount of l(K),(KHi koku of rice. 

These Daiinios are divided into four ditlerent classes, viz., 
the Toki shin, or provincial lords, of wliich there are twenty-one; 
the Kia mong, relatives of the saine, who have assistivl him to 
rise to power; the To sawn, or jiossessors of official junpeiiy ; 
and the Fiulai, olficers filling a high luilitarv jsjsition, yet nndcir 
control of their commander-in-chief. The iSliiogooii is chosen hy 
the Emperor from among the Daimios, rising throngh )dJ the 
ranks successively. 

The Daimio distinction is much coveted, iind is only bestowed 
for some great benefits done for their country, oi- exploits achieved 
for the honour of tJie Shiogoon or Emperor, although it ean he, 
as it sometimes is, transferred from the fallier to the son, in 
the event of the former hecoming incajiahle lu ]»erfurm the duties 
that sueh an estate involves. 

The castles which some of these Daimios iuhahit are very mag¬ 
nificent ; many of them are fortified, and used as fortresses in 
time of ivar. The inner walls are ma<le of hamhoo strongly 
cemented together with tinted plaster ; large njiertures are leit 
open to the outer air, which ai e seldom closed «*\ce]»t at night. 
'Hie pagoda I’oof is adopted as in ('hinu, and the crest usually 
forms thii centn; ornaiueut. The coinjiartmeuts are «lecorated 
with fantastic lautenis <d‘ various devices ; the fiirnitun* is com- 
jjosed cliieliy of jiaiuted bumhoo, or that lovely inlaid lacker- 
work, in wliicli art the Japanese so nmeh ti.xcel. Folding screens 
divide off one apartment from the other, of the same materials; | 
and where fabric is rof|uire(l, it is the ricliest brocailed silk, 
(/hina jars are placed about, well filled in the season of thnvers 
with unique sjiecimeiis, whicli they take delight in cultivating ; 
and when these are not obtainable, fragrant odonrs and spict-.s, 
and Koinetimes scented water. The vases are nut of meaningless 
device; upon them is represented a true or li<-.titious history, 
wliieh can he deciiihered in the litei’iiture of the land. Tlie 
Daiinios iudulgt; in many amusements, even wdUiiii the precincts 
of their own dwellings, as they liave ])rivate ac-tors and wrestlers 
of their own, as well as singers and musicians. Their wives often 
are required to take an active part in tlie. musical ]»erfornuinces, 
although they themselves ivould deem it a degradation ; for Ihe 
musicians of that country are those wlio have fallen from a high 
position, and -who follow the pursuit for self-maintenaiiee. 

In Jajiaii crimes of every desci'iiition meet with seven* jiuuish- 
raeiit and ])iiblicity (which is most detestabh* of flu* two). As 
Boon as any misdemeanour is committed, it is the duty of the 
neanjst relative to communicate the same immediately to the 
reigning prince, lest all the family share the disgrace of exjiosure, 
and run the chance of losing caste among their friends or eaeli 
other. Wliere the offence is veiy great, the whole inluilntants 
of the town often hear the shame for a while, and are <leprive<l 
of intercourse with their iieighhours. 

The Told shin, or first order, rule eacJi over one or more pio- 
vinces, which name they attach lu tln'ir title, and all jiolitical 
and private affairs within the realm thcienf are suhmitted to 
their judgment. These ]winces liave to visit tin* Shiogoon at 
Yeddo from time to time. Tnivelling 1 hitherward from their 
distant j^rovinces, they are attended hy a military cortege, xvliiidi 
presents a most brilliant spectacle. Through their several 
estates runs the Tokaulo, or imperial high road, which leads to 
the palace of the Enipi'ror, their portion of which they have to 
keep in perfect order; an<l with many it is an object of much 
attention, great sums of money being ‘laid out upon it for onia- 
mentationaiid improvement, and they often endeavour to exceed 
one another in taste and preservation. At the approach of their 
procession, which is usually indicated T»y di*um or music, eveiy 
one is enjoined to disappear, it being considered almost an insult 
and obstruction to be present during the passing. Everywhere 
they ore held in great reverence, burdened' with pomp and 
honour. As great respect is paid in Japan both to seniority of 
age and rank, no scope is left lor omissions of this sort. 

Each Daimio has his own laws with which he governs his pro- 
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I vince. They often dispute and make war among each other 
I conceniiiig their houndarios, &c., and hold councils to choose 
one to judge l>etwecn them. Their rules of etiquette are very 
intricate in reference to their servants, retainers, and their be- 
havioiir toward each other in journeying and intOMourse. An 
iiiliirior dare not dress as a superior. Each has his own colour, 
siiape, and fashion. The rich plain fabric with the embroidereil 
coat of arms and crest is significant of the liiglier classes, while 
the IJoreated costumes are ivorn by the lower oixlers. When in¬ 
vited to a feast, even the lahh*s are graduated according to their 
jiositioii or office. 

The Daimios are iiermitted the two swords (N'iliou sashi shto), 
the gre.at one for the pui jiose of defence, tlie smaller one for the 
jierforniance of the Jlnrn kirn, whicJi, in the event of their com¬ 
mitting any offence worthy of death, they are allowed to achieve, 
its otlierwisc all their property and titles would have to be forfeiteil 
from their family, liiey always carry these swords about where¬ 
soever they go, together with the white-\ving(‘<l costume in whicli 
they are habiteil in sneh a ease. When once the Imperial inun¬ 
date has reached them, they have to prepare without delay ; and 
so great is their sense of Jionour, and so strong their desiix* to 
retain theii- high standard of rank and ])()8it.ion for theii* heirs 
that they iea«lily o1«*y. After tliis manner of death they are still 
treated with reverence; their funerals are costly anti impressive; 
their bodies are burned, and the ashes placed in stone jtu’s and 
lh«*n buried, and their graves indicated with small round stones, 
<le(;orated witli llowers or shrubs by thnsi* to whom they ai*e 
most dear and near. They can give the, privilege of the Nihon 
snsid shto to their sen ants and retainers, luit when once given it 
cannot be withtlrawn. ^J'hose who wear the two swords may 
travel fn*(‘. of ex]»ense, are not liable to taxes, and can demand 
provision without. ]uiyiiient, as well as tin*, “glory of seK- 
destruclion ;ihereiore great care lias to be taken in traiis- 
mitting this favour, which nevertheless is too often abused. 
The appellation of Daimio has lately been abolished. 

DAlllY IMIACTKM^, The jirogress made in this branch of 
ugrienlture since 18()() may be cousidi‘n*(l under the following 
heads; (1) milk dairies; {'2) butter dairies; Qi) cheese dairies; 
(1) family dairi(?s ; and (h) liiriiiliouse duii’ies and factories. 

Milk. Jhiirirti. Altlioiigli nuieli has recently been said on tlie 
importance of the butter factories and cheese factories now 
being established in America and this country, yet a bettor 
cjuality of milk is the desideratum upon which progress in 
each case depends ; and in this respect, owing to an improyc'd 
dietary, household accommodation, and nianagemeiit, a (Tecided 
inqii’oveiuent has taken placi* in the quality of milk, not only of 
cows, but of all our doim'slicated animals. The Messrs. Par- 
mantier and Deyeux give, the following table, as showing the 
eoiiqiarative value of the milk of our (loniesticated animals iii the 
])rodnctiou of ))iilter, rlu'ose, sugar, andivhey; the animals being 
tabulated in the order of their merit :— 


For Ihittrr. 

j Cheese. 

j Sugar. 

1 Whey. 

1. The Shrop. 

1 Coat. 

1 Ass. 

Ass. 

2. Cow. 

i 8heep. 

1 lifiu’e. 

Mart*. 

3. (loat. 

1 Cow. 

1 Cow. 

Cow. 

*1, Ash. 

Ass. 

Goat. 

Goat. 

a. Man*. 

Mare. 

Shoep. 

Sheep. 


From this table it appears tliat the milk of the ewe is richest 
in lmtt(‘r. Tliat of ihe goat yiohls the largest percentage of cheese, 
whilst the milk of the ass is richest in sugar and whey. The cow 
is second in butter, the sheej) second in cheese, and so on. The 
(juality of the butter of the (;we and cheese of the goat is infe¬ 
rior to that of tlie cow. We need not go into the details of 
making ewe cheese and butter, as practised by the patriarchs of 
the olden time, or by the Arabs of the present day. When 
milch cows, ewes, and goats were kmit, it was, and is still com¬ 
mon, to mix their milks together. Trie “ Sassenage cheese ” and 
“ Kochfort chcesi*. ” may be quoted as familiar French examples; 
the former being made from a mixture of cow, ewe^ and goat 
milk; the latter chiefly from ewe milk, but sometimes with 
a mixture of ewe and goat milk. 

The staple, article of the dairy now in use in this country is 
cow-milk ; and of late years the jiractical desideratum has been 
to improve its quality by improving the dietary, household ac¬ 
commodation, and management of the cow. For the former 
purpose bean and pea meal are given to supply casein and 
malt combs, carob-bean meal, &c., to supply butter, sugar, 
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&c. Oilcake is given to supply both principles; hut it is douht- 
fol how far the oleaginous and albuminous principles of oilcake 
are converted, in all cases, into bulti-r and cheese. They may 
be in some instances, but in many they are not, the greater part 
of the cake going to the dunghill; not a few think that the 
function of oilcake is to keep the l.iowels right, so as to enable 
the digestive organs to make the most of the otlier articles of 
food consumed, mid there is p<‘Thaps more truth in this conclu¬ 
sion than is generally credited. Much depends upon how the 
oilcake is given. If ground or lyrolieh line, and cooked or mixed 
with other feeding materials, so as to uiulergo chemical change, 
its objectionable properties may be neutralised, thereby ren- 
ileriiig it more easily digested and assirniljited, so as not to give 
the milk a disagreeable llavour. Every kind of food gives 
the milk the taste of its own peculiar flavouring properties. 
Thus the milk of a Kyloe cow, grazing in lier native rich 
jiastures in the Highlands of Scotland, is diflei-ent from the milk 
of a Kyloe cow grazing on th<> artilicaal lierbage of Itiwland 
juistures consisting of rye-grass and clover. In tlic former, less 
or more heath, with other plants yielding odorous and sajdd 
]>roperties, are consumed, besuh's the natural grasses and elovei-s, 
Avliieh give the milk a peculiar flavour gi'iieraily grateful to most 
[/altttes ; and, as they spring up and hlooiii during the different 
monllis of the suniiiier season, the milk of every month has its 
own peculiar fhu'uur. Thus the flower of the he.ilh is rich in 
honey, and although cows seldom browse much of the, blnom, they 
generally consume suHleient to flavimr their milk. The plants 
tlius consumed contain more astringent matt or—iron, &c., than 
the common grasses .and clovers. Heath has been used for tan¬ 
ning purposes. Whether it is the taimie and gallic aei<ls ami 
other salts and iron that give the darker colour to the flesh of 
animals fed on such plants, lias not been det<‘rmined. Tliey 
doubtless have a natural tendency to darken tlui colour, ami 
also to preserve the flesh after the animal is slaughtered. They 
also give greater body to the milk. 

Dillereiit breeds of cows give diflerent qualities of milk, 
granting tliey are gruze.d in tlie same jiastures, or fed indoors 
upon the .same kind of food. Ami, us breeds are imjmived, as 
they have recently been, the quality of the milk is afleelcil. 
Most of our improved breeds give richer milk than the origi¬ 
nal stock, but a less quantity of it. To this general rule, how¬ 
ever, there are many exceptions. Indeed, in all breed.s there ar<* 
good and had milkers, some cows giving a l.arge. ((uanlity of 
thin milk, others a small quantity (if rich milk, Tlu* latter gene¬ 
rally nurse* the best calves. The Ibriuer are worth the most 
nion(*y to the town dairyman, who se lls his milk genuine as 
it comes from the cow. lUit as the milk of a herd of 20 or 30 
milch cows is geuierally mi.xed, the ricli ami poor milks are 
thus blended togi'ther. In all our large towns much inferior, 
and even unwholesome milk, the jiroduceof woni-unt .audsiekly 
cows, by being niix(;d with the milk of healthy cows, finds a 
ready sale. A ‘ Milk .lounial’ lias heen started in the Metro¬ 
polis, -which is doing much good by giving jmlilicitv to all such 
jiractice.s. Worn -out and sickly cows, giving unwliolesome milk, 
ouglit not to be allowial to be ktqit for milking. 

The jiroduce of rich natural pastures is very generally stated 
to be the best food for a milk cow. 1'hc propo.sition, liow- 
ever, requires (ju.alilication, for although lliere are exceptional 
grazings, which have from time, iniiueiuorial luuinlaiueA their 
naturai fertility without manure, yet, generally speaking, the 
application of maiiure is neees.sary to keep uji the natunil 
fertility and rich produce of pasture-land. Many agriciilturista 
believe that dairy farming reiuovo.s jiiore fertilizing matter from 
the land than corn or cattle farming, esjieiually when the milk 
is sold off the farm. Hence the jiractiw'. of restoring to the 
land annually what has been reinoveil by llie milk sold, and of 
supplying land with w’hat it is naturally deficient in, alike 
by drainage, cultivation, and manuring, so as to produce ricli 
pasture on land tliat previously yielded jioor stunted graas. But 
more than manure is needed to supply the demand.s of the pail; 
for the kinds of grass grown on the vast majority of cow pa.stures 
require to be supplemented wdth bean meal, carob-bean meal, 
carraway seeds, &c.^ materials rich in those saccliaiinc, astringent, 
and other properties necessary to produce the best quality of 
milk. An old author, Lawrence, advises clearing “ the cow pas¬ 
tures of noxious herbs, sowing and planting in their room, 
lovage, ag^ony, chervil, carraway, cummin, mint, basil, hyssop, 
rue, aug^ca, peppennint, pennyroyal, tliyme, marjonini, &c.” 
No douDt some condiraental plants might be grown on most 
pastures, but, generally speaking, it is better that sueii plants be 
grown separately, and mixed with the meals, for too much fla- 
ABIB AND SOI. DIV.—SUP. 


vouring matter is not desirable, and cows in the jiastiin’^ caunot 
be prevented from eating to excess sucli plants when within their 
reach. In the winter time tlni in-door food of tin*, vast majority 
of milk cows is yet objectionable. The best meadow hay re¬ 
quires to be supjflemeiited with roots and meal seasoned with 
plants, and seed.s yielding Jlavmiriiig matter suitable to the 
palah*. of the milch cow, and iil.s(» the palates of tho.se who are 
to consume lier milk. A few begin to season the fond of their 
cows W’ith condiiiienlal substauci's, and the iinjirovement of the 
milk when the jnujicr slIh^tllm■es are used is very remarkahle. 
The success attending it has given l ise to anew branch ofitiailU- 
factiire, several large iiiamifactories being now in operation in 
producing cattle condiineiil. lint althougli largely consumed, 
the meals, c.akos, &c,, arc* not geu(.‘rall v adiijited for seasoning the 
food of milch cow.s. We use; salt, mustard, and jiepper, each 
according as taste requires. Salt is an elcimuit of food, and 
es.sentially necessary to the hcaltli of man and beast. But the 
mustard aial jnqiper ratlier indicate something defective in 
tlie .stoinacdi. 'J'hi.s i.s not the tlieory of eatUe condiimuit, .al¬ 
though it has been too generally mistaken for it. Tlie mileh 
COW' wants tlavoimng ]iro[ierties, the elements of her natural 
food, of which the food given her, as hay and straw, is delicieut. 
Th.at siic.li tl.avouring j)roj)ertie.s can be siijijdied lias been proved. 
But as the onlinary feeding iiiaterials are very dill'ereiit, so must 
be the artificial supply of salt and otlier seasoning matter. 

Jteeeut imj)rovemeul.s in the convevauce of milk hy raihv.ays, 
•and the esLablislinient of cliei'se lac.torie.s, liave gri'atly increased 
the production and sale of country milk. Ten years ago, the 
common belief amongst the dairvineu of the metrejiolis xvas that 
milk eould not be coiiveyod beyond ten miles by railway, in the 
summer time, without snll’eriiig harm. Many aflirmed that 
during (dose sultry w'eatlier the milk W'ill lie sjioilt if coiiV(.*ye(l 
half this dlsluiice. But it has been jiroved that if cooled down 
to (50' immediately it is drawn IVoni the eow-s, and ]>u1. into jiro- 
jierly (dcamal cans, and the lids of the e.aiis fasleiied dow'n close 
to llie. milk, .so as to jirevent agitation, and solar heat afterwards 
kept dll’by a Avet ( loth or Ollier means, milk iiiny he (.•ouveyed 
aliiio.'.t .any dislanee without being sjtoill. The milk, became 
sour and -was otherwi.se injnrisl under the old jiractice because 
the newly drawn milk was put into the cans Avitliuut being 
cooled, and so agitated and siiakeii in the raihvay vaii.s, as to 
undergo idiange in more AA'ays Ilian om*. When tlm Tartar 
herdsman milks his tawvs he puls the milk into a haither 
bag, AAdiieb be slings on to the saddle, before him, and by the 
time lie rides round his herd and returns to breakfast he exjiects 
to liml butter and sour buttermilk ; and were, milk two or three 
houi-s oil the rail, on the old idini, similar re-ults Avould be jiro- 
diiced ; but AA'hen cooled down to belAveen .50' and (50", and eom- 
jire.ssed in the cans, as above, scnrcLdy any change take.s jdaee 
during a three hours’ conveyance by rail. 

The cooling of tin; milk is thus an iniportaiit Avork, in order to 
(•fleet its .safe convc'yaiiee by rail or in the Avaggoii or cart of the 
dairyman. It is commonly done by juitting the ncAvly draAA’n 
milk, into narroAv vi^ssel.s, .and then immersing the.se in cold 
.sjiriiig Avater. A good puinji Avell or natural spring is essemtial 
to a successful milk dairy. In a fcAV exceptional jdaces natural 
Bjirings are at command, but the sinking of a jnmiji i.s generally 
nece.'^.sary. In most ]dac(?s AA'ater may thus be tditained .at a 
tomjierature of from .00° to 04’' in the summer time. I^fr. .1. 
(^ileinau, in a jiaper read before Tlie Loudon .FarnieiAs' Club, 
February (i, on ‘ Engli.sli (’liee.se F.actorie.s/ c'tc., states that 
at the Longford Factory, Herby.sliire, sjiring Avuter wirs obtained 
at 02'^ during the hot .summer of iHTO, Avhicli brought doAA'U the 
temperature of the mill, in llie vats from 5)0" to (50". But, by 
ini Jiroved (•ooler.<, the teiiijierature may be reduced to Od® or 00", 
AA'ith a jirojier sujijdy of Avater at 02’, Avitlioiit much loss of time. 

A good milk cooler has yet to he invented. A model of a 
patent refrigeintor for eotdiiig Avorls and other liijuids, invented 
by A. M. l)i.v, Esq., of Shelton, and manufactured by M'm. 
NicboLs, of The Midland Cojiper and Eu^diieerlng Works, 
Burton-on-Treiit, was exhibited at the Meeting of the Royal 
Agricultural Society, held at Wolverhampton, 1871. Jt may he 
termed a flat-AVoriu cooler, and suggests foreihly an improved 
melbod of cooling milk. 

Butter Sinyle and Asaociatr. In the. common hiiigle 

dairies of tlii.s country imjirovemeiit has liiirdly kejit jiacc A.vith 
the general jirogi’ess. Some even say that better liutter was 
made in 1800 than in 1870, and this may he true Avbere farmers 
plod on in the footalejia of their ancestors; for as the land becomes 
poorer less nourishing food is jiroduced lor milch coavs, and as 
the dairy and utensils become olde,r every day, it follows that 

Y Y 
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things do not improve at the homestead. On the other hand, 
many new dairies have been built on vastly improved ]>lans, old 
ones have been improved, and new improved dairy utensils 
bought, whilst cow-feeding and housing have undergone still 
^ator improvements. But, with all the advances thus made, it 
IS contended that the association of dairies, as in operation ih 
America, lias many advantages over tlui common butter dairies 
of this country. The question is unsolved, hut the practical 
lunents of both sides merit careful consideration, 
n favour of the associate system it is argiuid that the manage¬ 
ment of the factory can be. placed under selected men of the 
highest talent; that (sconomy of labour and capital is effected 
in the erection and working of the. factory ; and that the. whole 
work will be done more scientifically than in single small dairies. 
Such being the case, the factory can atford to giv<‘ a higlu'.r price 
for milk than the producer can m/ike of it at home. Any im¬ 
provement etfecte.d ill the quantity and ([uality of the milk, by 
improvements in housing and feeding, will be nion*. in favour of 
the factory dairyman than llie producer, 7.c., the foiiuer can 
afford to give more for such improvements than tin; latter can 
make of them at home. 

•Jjaffavour-of the home dairy of the producer, it is argued that 
the work of setting up cream, skimmiug, ami churning, is so 
simple as not to peniiit of those advantage's that are gaim'd in 
the arts generally by the nuichanical abridgnu'iit of lahoiir. 
Thus, chuniing is only a work of from live to twenty minutes, 
and whether it takes place twice or only once a day in the huger 
class of dairies, or ev(Ty alteriiutc day in smaller oiies, the. churn¬ 
ing does not occupy much time. Thejiony that takc's tin* butter 
to market, or that is rotiuired to take, the milk to the faebuy, 
drives the churn and performs the. wee k in a fi'action of the tinu* 
it would take to cart tlie milk to the iactory. Th<‘ carrying of 
the butter to market has to be deducted from tbe cartage of 
the milk to the factory; but the babmee is in favemr (»f tlie 
home dairy, esjxicially when the high ])rice of fresh butter is 
taken into consideration. All the imjtrovements of tlie factory 
can be. carried out in tbe honn* dairy, and, in the maj<trjt.y of ex¬ 
amples, as much skill is ap])lied in iiie mani]mlaiions and .sci«'n- 
tific hearings of the work, Tin* c.xpense in the. (‘rectiou of tin- 
dairy is doubtless in favfuir of tbe Iactory, calculating that both 
have to be built, but it must be borne in mind that home dairies 
arc already in existence, and that tbe exqiense for inqu-oving 
many of tlieiu woubl not be much. The. milk would sustain 
less harm in i>lac,ing it in the milk room of the home dairy than 
in taking it te the factory, and the butler iberefore woidd realise a 
higher jirice. The bonn*. dairyman would mak<^ more, of the 
butter milk and skimmed milk in the juoductiou of ])OTk than 
the factory daiiyman can do, whilst Jm would have the manure 
£i’om the piggeries tf) his land. 

The above arguments in favour of single or home dairies do 
not apply to the single dairies of the, Unileil States of Americ'a 
and those provin»*.cs of Britain w'here the supply of fresh butler 
exceeds tbe demand, and wlierci the sui plus consequently has to 
be salted for a foreign or distmit market. In the <listricts sur¬ 
rounding New'York and the, other large, tow'ns of the United 
States, the consumption of and demaml for dairy-]»roduci‘ jirc 
similar to what they are in England ; and farmers lind more 
profit in sending Iheir butlijr, cream, and milk to sucli towns, 
than in selling their milk to associate butter dairit's, low' as the 
price of fressh butter, criiain, and luilk is in New York, &c., com¬ 
pared wMth the ])ric(3 in London. .But the milk-produciiig re¬ 
sources of America far exceed the home cousumj)tion ; hence, 
farmers beyond the reach of large towms find it more ])rofitahl(; 
to sell their milk to associate dairies. 

It is not uiijirobable that tlie, above, eniiclusioii may a])])ly f.o 
those provinces of Ireland that salt butter Ibr tbe English market. 
Irish claiTymen, however, have within the last leu years nimle 
great improvements in the production of butter, both as to 
quantity and quality, more especially th(3 latter, so that the 
larger dairymen may make more prolit from their milk at home 
than they can do by dis})osiTig of it to an associate, dairyman. 

From a chemical point of view', the (piestiim at issue betw'cen 
single and associate dairies is iuten'stiug. Thus, under ordinarv 
management, winter butter is ditlereut in composition from sum¬ 
mer butter, the latter containing more, olein than thii foriner, 
but less margarine. Braconnet, for ('xanijtle, found butter of tlie 
Vosges to consist, in summer, of margarine 40 and of olein (JO ; 
In wint(‘r, margarine 65 and olein 35. Now, the. practical 
rucstioii is this :—had the milk from which the above samplo,s 
jf butter were made been sent to an associate dairy, would the 
proportion of solid and liquid, elements of butter have been dif¬ 


ferent ? And to this question a negative answer must bo given. 
The improvement of such poor winter butter can only be effected 
by bousing cows during winter at a summer temperature of 60®, 
and by imjiroving the dietary, as noticed under Cattle 
Manaoement ; and Chemistut, Agricultural, E. C. S. 

The liutter of commerce, however, contains more or less casein, 
saline matter, and water. Thus Professor Way found in Mr. 
HorafalFs butter:— 


Pure fat, &c.82'70 

Casein .2*46 


'Water and saiino matter.14*85 


100 

Now, even with proper housing and feeding, so as to obviate 
the extremes of temjicr.itiire during summer and w'inter, and 
w'ith proper food, so as to jirodiice the mo.st favourable ]wopor- 
tion of tlie .solid and liquid p-arts, the quality W'ould nevertheless 
dejieud much upon the percentagii of casein, saline matter, and 
Avuter which the butter contained, (heum or whole milk, Avlien 
cliuriuid, ac(|uire8 a certain degree of acidity, w’hich improves the 
butter to most taste-s when eaten fresh, but the lactic acid thus 
present is very liable to undergo change, and thus produce 
rancid butter. And all this sliows the importance of the aaso- 
ciat(! system when the butter cannot be. consumed fresh. 

The riitionule of the small or abnormal quantity of olein in 
winter butter no doubt arises from the elements, of which it 
would otherwise bi! formed, Ixiiig consumed in keeping up 
animal heat. Hence the necessity for keeping a stove in the 
cow'bouse, w'liicli, if }>ro]H!rly constructed and heated, not only 
jirevi'iits tlie abstraction of animal lieat from fh(‘ body of the 
c.oAV, but also ventilates the lniifding, thereby removing vitiated 
air loaded w'ith carbonic acid, &c.., and supplying fri'sh air (/.c., 
oxygen) to llie lungs. 

(%rs<- Diilrirn. Much of w’hat has been said of milk dairies 
and bill ter dairii's jqqdies to clie.ese dairies. Recent improvc- 
nient.s relate chiefly to wimt are very gtmerally leriued clwesc fm> 
toricit, conducted on the American ])rinciple of co-ojieralion. 
Then* are two ways under wiiicli the faclory system is carrieil 
out. la the one, the dairyman or dairy company purchases the 
milk, the pnxlucer having no risk in the mamifacfure of tin* 
cliec.se, an<{ ntilisalioii of the, W'he.y, <ke. In the (»ther, a numlx'v 
of farmers associate togcUier so as to supply the faclory with the 
milk of IVoni 300 to iOOO cows daily, each having an inb'rest 
in the concern according to the (plantity of milk Im supjdies, 
the returns being paid when tin; cheese* is sold. Mr. Ueorge. 
Jackson, of Tattoii Hall, Cheshin*, Avas the lirst to start tlie 
factory .system in England luider the fm-iner plan. The Derby¬ 
shire Agricultural Society started tAVo factories on the latter 
plan in IHIJO and 1870, one a town factory, in Dmhy, and the 
other a couulry fui'tory, at Longford. Others arc in progress, 
but AA’e shall coniine oiir observatioii.s to these three dairies. 

It may not inaptly be said that the management and success 
of Mr. Jack.wn’s dairy are based on experience.. Be.ing a cheese 
factor, he has, since the iut roductiou of the factory system in 
the United ytates, Avitni'sscd the increasing value, and Aveight of 
American cheese imported to LiA'erpool, <Stc., and the manner it 
AViUi commanding the top price of the, Eiiglisli inarkid. On the, 
2nd (»r March, 1868, he read a ])uper before the London Fanners’ 
C^lub on the quo.stion, ‘ AVouhl not the Make of English Cheese 
he generally Inqirovcd by the Introduction of Oheese Factories 1 ’ 
In Itie practical solution of this (piestion at Tatton Hall, he soon 
found that the factory must he isolated from the farm-house, and 
he ])luced under u competent maimger or dairyman; and tliat 
the account of the produce of the, Tatton Hall cows must he kept 
in the same Avay as the account of the milk of the cows bought 
ill. The. third thing Avhich Mr. Jacksmi experienced was, that 
Ins own milk, the moment it was draAVU from the cows, must be 
cooled down below 60'’ liy means of sjiring Avater, and as lie had 
a line cixd siiring at from 50 ’ to 52"’, he, Avas able to cool his own 
milk with comparative ease, and to impress upon those farmers 
Avho supplied him with milk the necessity of cooling their milk 
by siiring AA'ater. But cool milk is not tul that is necessary to 
success, for the cans in Avhich the milk is brought to the factory 
nnisl be scrupulously clean. Hence he, found it necessary to 
have two sets of cans for each burner, and to have the cans 
denned at the factory ; so that when a fanner delivers his milk 
lie gets clean cans home Avitli him lor the next delivery. After 
adopting this idan lie avos able to dispense witli making cheese 
on Suiraay, the Sunday milk keeping sweet until Moniuiy. In 
other lesj^cts the manipulations of we dairy are those ihvolved 




m 


DAIRY PRACTICE. 


DAIRY PRACTICE. 


694 


in maldng Cheddar cheese, the chief peculiarity which distin- 
iiishes it from Gloucester, Cheshire, and Dmilop cheesemaking, 
eing the scalding of the curd. 

The Derbyshire Agricultural Society first determined u]»on 
rawing a “ guarantee ^nd,” to ensure the farmer who sent his 
milk to the factory a-fixed price of per gallon of 10lbR. for 
his milk, in the event of the cheese made in the factory being of 
an inferior quality. In addition to this, he has the whey after 
the cream is removed from it. An old building in Derby was 
turned into a factory, and a noAV building of wood, coverecl 
with asphalte felt, was erected at Longford ; and two Aineiiciin 
dairymen were procured from the United States to take the 
management of the two factories. The praclice of the two fac¬ 
tories is siniilar, and therefore an outline of that of Longfuid 
will sufiice for both. 

The farmers deliver their evening milk at the n'ceiving-houst! 
on one side of the factory, by pouring it into the Aveigliing can, 
when they receive each a ticket of the ^vei^llt of his milk. Tlic*. 
weighed milk passes down a milk-pipe into a milk-vat on a floor 
at a lower level The vats an*, double cased, on tlie ccnnnioii 
milk-pan principle, the R])ace between the inner and outer vat 
being filled witli steam or cold water us tin* ii?inp(;rature of the 
milk requires. In the Jiot weather of smmner, as soon us the 
warm milk readies the vat, cold sjiring watiu* at a tem])eratiire 
of 52"" is tnnied on, which lowcis the teiuperatuni of the milk 
from 94'^ or 95" to 0(1, or thereabouts, at Avhich it nanains over 
night, during which the surface of the milk in the vat is kc])t in 
motion by means of “agital.ois” driven liy a water-wheel. Tliis 
is done to prevent the (‘.I’eaiii rising. The morning milk is 
received and weighed in the same wav us the evening, and 
Avlieii delivered at 94 or 95'^ it raises the temperature of the 
milk in the vat to the desired degree re(]uire(l for the reception 
of the rennet, viz., 80'-’. Wlieii the milk is fully c,oagulated, the 
curd, by meims of knives in a liauie, is cut “three Avay.s,” so as 
to divide it into small cubes, and stirred by means of wooden 
rakes or “stirrers” puiposely to break the curd, and let out the 
whey willi as little loss of butter and casein as the skill of tlie 
operator and the mechanical a])])aratus will jiennil. The scalding 
jirocess ]>eculiar to Cheddar cheese now cumuiences; ami here 
we may observe, that 1 lelore tin; dairymen of the United St;\tes 
started the factory, or “associate dairy system,” us they term it, 
they visited the ilill'ercnt dairy distri(its of England,and selecte«l 
the Cheddar prac-tice as that liest ada]>led for their new enter¬ 
prise. Scalding is elfected hy tuniiiig on steam from tlie boiler 
into the space between the inner and tlie outer vat already 
noticed, so as to raise the teniiienituK* of the curd and whey to 
about lOtr or more, if the manager thinks necessary, duiiiig 
which time the mass is ki‘])t moving, as in making Parmesun 
cheese. [Cheese, E. C. vol. ii. col. 771.J l\dieii the eurd is suf¬ 
ficiently “ cooked,” U.S the ])]*oc.ess is teclmically termed, the wlii'y 
i.s drawn off by means of a sy[»lion amt rim into a resi-rvoir, 
where it remains 48 hours, during which tiim* it throw.s nji what 
cream it contains, which is imule into butter in the usual way. 
Tlie vat is now tipped, ami the eurd jia-Ksed down a spout into a 
vat below, where it is tinned by hand, salted, and iiiea.sured 
into the moulds for the press. AVlieii formed into a cheese, it is 
taken out of the mould and hi) 0 ])-jacketetl (or surrounded with 
cloth), and again put into the clu!ese-press, wliere it remains 
until fit for the cheese-rooni. 

Such is a general outline of the two Deibvshire factories. 
Both have htien Buccessful, and tlu* ]uice realisi-d fur thi*ir cheese 
is considerably above that re.alised lor farm-house dieese in the 
neighbourhood. Both factories are doubtless capable of much 
improvement, not only as to buihlings, but also clairy api»aratiiH, 
utensils, and manipulation. But, with all their sliorteomings, 
they are doing an immense good in two ways—fir.st, hy showing 
what can be done by the faetory system j and, secmid, by turii- 
iiig attention to the necessity of tlie majority of farmers making 
a better quality of cheese than they have hitherto made. It i,s 
computed tharthere are in the Uiiiled States at the jireseiit time 
130() butter and cheese factories, ami tliat about half the pro¬ 
duce is exported to England. In 1853, l,00(),(K)0lh.M. of cheese 
wwe exported; in 1870 tlie increase ivas fifty-fold, viz., 
50,000,000lbg, of cheese ; the total produce of the American 
factories being about 100,000,000lbs. of cheese from 100,OtK),000 
gallons of milk supplied to tlie factories. 

Family Dairies. Railway.^ are enabling many families to 
reside in the country who used to live in a town. Taking the 
Metropolis m an example, at all the railw^ay stations within a 
radius of thirty miles of St. Paul’s, family residences liave risen 
up in countless numbers during the last ten years, with, in 


Jii'iny cases, accommodation to keep one or more cows to sujiply 
families with milk. An immense mci*ea8e has thus taken place 
ill the numher of family dairies since 1860. The grand object 
in view in such cases "is rich milk. No expense is spared to 
l»rocure the best Alderney and other breeds suitable for the lo¬ 
cality. So far well. But a good milch cow is not all that 
is rciiuircd to make good milk, as was shown under the first head, 
for the quality of tlie milk depends ujion the quality of the 
food, temperaturi^, niaimgeineiit, and chanliness of the cow. 

Farnih{)Uit<‘ Cheese Jjairies. Under this head w'e have to notice 
the advantages ami disadvantages of the single and associate 
sy.stems in cheese-making. The fact is patent to all intelligent 
dairymen, that if the c,ows are milked twice a day, cheese should 
be made twice a day; the moment milk is drawn from the cows, 
ami put into the vat, and cooled down to its proper tempera¬ 
ture, the rennet should he applied. Much depends upon getting 
the milk into tlii^ v.'it without sustaining any harm from agita¬ 
tion and atmospheric iulluences, thi( atmosphere, being always 
loaded with germs of animal and vegetable hfe, wdiich adhere to 
the Kiirface of tin* milk wlien not closely covered. Cheese sustains 
more harm from th is source than is generally imagined. Inferior 
rennet is another causi*. of much injury to cheese two ways :— 
for if inquire, it tainl.s the curd ; and if w'eak, cream rises before 
coagulation take.s place, and goes to the whey, thus impoverish¬ 
ing the cheese. M.-iny ]irivate cheese dairymen turn out an 
artic.li* far siqii'i-ior in quality to anything yet produced by the 
factory .system, either in tlii.s country, Ine United States of 
AmeriiM, or the Uoutiiient of Europe, where the associate, sys¬ 
tem has from time immemorial lieeii in use, as in some parts'of 
Eraiice, Sivit.zeiiaiid, and Italy, where the small farmers club 
together so as to get a cheese math* at every milking, whether 
wlioh'-niilk cheese as the* (Jiuyere, or skimiiied-milk cheese as the 
PaTiiie.saii. I’lie tomiieratiire of the cheese room in drying and 
lipeniijg tlie clie(*se, is another importmit desideratum too often 
neglected, artificial lieat being required even in the summer 
time by liot-wuler ])i])cs. Thus a uniform temperature of 75“ 
should he constantly ke]»t up in the cheese room, thorough 
ventilation being tdfected at the same time. In the United 
States cheese, i.s chiefly made* in the summer time, and the dry 
i ll mate and high temperature are favourable for the cheese room. 
11 is otherwise in our fickle and changeable climate. It has been 
said by a high authority (Dr. Voelcker) that large factories 
would h.ive an advantage, over the farm house dairy in the heat¬ 
ing of the cheese room ; but the ndvautage, if any, is very 
little, for stoves have recently been introduced for heating 
vineries, conserxutories, halls, stables, dairies, &c., of all 
sizes; and besides some heat their dairies, &c., hy means 
of their kilchim fire, at little uddilional expense for firing, 
and there is nothing to liinder this plan being generally 
earned out. Another mistake, very generally fallen into is to 
aim at too l.'irge ehi*eses. There was an old commercial rule 
tliat each kind of clieesi* nuisl he of a given weight. The 
evil w'orking of this market siqierstition is more easily ima¬ 
gined tlaan told. Tims, if we take 5()lh., COlb., or 801b., then 
according to the usunl calculation of one. gallon of milk to one 
pound of cheese, the fanner’s cows must yield at every meal just 
.50, 00, or 80 gallon.s of milk; hut, in practice, this is never 
realiz»*<l. Tims, if the cows fall .short, either the milk or the 
curd must Ik* kejit over, and this spoils the cheese. If there is 
an cxce.ss, this excess must ho carried forward to the next meal, 
and tlii.s .again .siioil,'^ the eliee.se. In tliis way quality is sacrificed 
to a commercial im'judice out of dale, for quality now governs 
the market without reg.anl 1o the. weight of the cheese, so tliat 
cliee.se vats .should hi* provided for jnv.ssiiig any quantity of curd 
from 5Jh. .•uid npwanls, as in Wiltshire and some other places. 
A 511). whole.-niilk cliee.se of superior quality will fetch a liiglicr 
relative price in our market than a OtJlh. of the same quality ; and 
a 28lh. cheese than the half of an 8011). cheese. The small clieeses 
of AViltsliire run from 5lh. to 1511). and upwards, made in some 
cases ill the siiine cho(*.se vat, and although it might he ilesirahle 
to have the larger w^eighls of a greater diameter than tlie smaller, 
vet the heavier weights are generally as xvell jirossed a.s the 
lighter. If, therefore, the minimum yield of a .small dairy is 
five gallons of milk at one meal, and the maxiuiuin ten gallons, 
the weight of the chcesc.s made will run from 51b. up to ihlb. 
each. So, in like manner, in large (lairie.s, if the minimum 
and maximum run from forty to' eighty gallons at a meal, the 
weight of the cheeses will rim from 401h. to 80lb. each in two 
201d. and two 40lb. cheese,s, and cheese vats should be provided 
accordingly. 

The managers of the two Derbyshire factories (L. and C. 
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m D’ALEMBERT’S PRINCIPLE. 


Sdimuerlinm) Imvo C(jveri‘<l By patent (No. 1189, 1870) the 
impi’ovenient.s tliey Iia\'e iiitrodnccd. Most of the parts and 
coinhinatioiis )iavf, lunveVLT, Been aijticij).ated By prior ])att;nt8 
and practiee in lOnj^liuid. Thus the dcuible vat or tub was re¬ 
duced to practice, some ten years ago, by Kcevil [E. C. vol. ii. 
col. 773] ; and By the Messrs. Cockey, of trome ; so was the cut¬ 
ting of tljc curd into cuBes. Cameo’s syphon is familiar to most 
dairymen. And besides sucli special examples, double-bottomed 
or “j'aeketed milk pans," cutting the cin-d into cubes and ]>aral- 
lelopi])(*ds, and the removal of the whey By sy^dums, jium])s, &(., 
have Been in use from time immemorial. Ef»nlton, in his nrize 
essay on Daiiying in the ‘Journal of the Royal Agrioultural So¬ 
ciety of England,’ vol. xxi., p. 71), gives an illustration of a 
syphon whicli he invented for drawing olf the whey, and refers 
to other examples of a similai- chaiaeB'r. TJie ^weighing and 
measuring of milk into the curdling luB or vat, ami the lip]>ing 
of the vat to remove tlie curd for Breaking, are. also oM familiar 
practices generally done By the ham) in small dairies, and By 
inecBanical means in large ones. Further, the apj)aratus and nio«le 
of Breaking the c.iird and removing Ihe ndiey are oBjectitniuhle, as 
ButtiT and casein are removed willi I lie wliey, thercBy imjio- 
verishing the clu'cse and rendering tin* making of whey-Butter 
iieces.sary. Wiien the curd is ])roj)erly cut, ami the wliey re¬ 
moved, the liilho' i.s sent ul. once to the ]»ig tank, the f|uantil.y of 
Butter ami checi^e in it l>eing too small to cover the. «‘x]*eiise of 
removal. The cheese is eons(‘(|ueiilly rielier, and tlie saving or 
economy of labour considerable, whilst the whey niix(‘d with 
meal forms more mmrishiug food for ]tigs than when its sugar 
is converted into lactic, aci<i, and so on. The Butter ami casein 
in the cur<l are in a slati! ol' susjiension as they are. in the milk, 
and not in a state of c.omBiuation, and to cut the. curd so as to 
retain tlie most of the liutler in it, witliout comparatively au}’’ 

10. s.s of curd, is a very nice manipulation. Keevil cuts with 
vertical and horizontaj steel knives or wir<‘s ; ami if Ids cutting 
ajtparalus is ]iut into tlie milk, ami slowly turne<l round after 
coagulation, so as not to agitate the e.urd, v»'ry little Butt<*r and 
casein are rcmoveil, Mr. Pugh (jtuteiit No. Ih.oH, iHdJ) has a 
tuh with a false holtoiu siiidlar to Keevil, <'ockey, i^c., But he 
places his kidve.siii !i heliacal orsjiiral Jiianuer u)»oii th<* r»itating 
axis. Such plans are intended to suiausede old modes of cutting 
the curd liy hand, <*itlier hy a single Jong tldu knife, or a series 
of knive.s, or stretched wire.s in a. frame. P.y eultiiig the eunl 
slanting downwai'ds from the surface, four ways with a long thin 
steel Made, tlu; kjiiJ'e. heing niovt'd slowly ami evenly tlirough 
the curd, the whey rises U]) to the surface, ami may be more suc- 
e.essfidly nnioved than By any of the curd-eiittiug machines 
now ill use ; ami it does iif)t taki* au exp<irt and C‘xperieuce<l 
liaiul long to cut the. curd on this old ]ilun. 

.D’AIjJ^M ljEli'J”tS PRINCIPLE. A great advance was made 
in analytical mechanics when, in 17 J3, this jtrinciple wjis ]mh- 

11. shed, since the dynandcal (|uestions wldc.li inathematic.ians put 
forth us trials of strength could now Be reduced to statical one.s. 
The jirinciplc was thus stated “ Tlu' motion impreaml on each 
pailicle. {)f any sj'st.em By llu* forc.<‘s wliieh act u]»on it, may Bo 
resolved into two—the c/Zcc/Zcc niolioii, and the motion gaim-cl 
or lout. The eirecli\e motions will Be the real moti<m.s of ihe 
oarts, and llu? motions gained and lo.st will Be such as would 
vce]) the system at lesl.” ■ 

DALMATK’, an ormimental vestment of the church worn By 
the deacons ami siibdeac.ons wlio a.'-.si.st the ju-ie.st at mass or other 
c(‘remouies. It ilerives its name from the Dalmatian.s, nlio,.aeconl- 
ing t(» Isidore, u.s(!d thi.s v<'stment in common. Thonia.ssin and 
Kh ury also state tluitlho dalmatic was a ])rofane habit, and in u.^e 
with the laity. BBn]>erors ami kings were, clothed in daliiiatic.s at 
tlu'ir coronations ami oilier .state occasions. Alenin .says tliat 
St. Sylvester the Pope (\.v. 3B1—IfJo) was the lirst to a]>i)oint 
thi.s habit to the deaenns of the Roman (thurch alone, ami it 
appear.s that at tlu; end of tin' sixth eeiitury the Bi.shojis tliem- 
selves had no longer any right to u.se it, for St. Arigius, Bishop 
of Gup (ok circ. B04), desire*! ])enuissiou of Po])e, Gregory the 
Great, with whom he was allied in friend,sldp, that he ami hi.s 
archdeacon might Be allowed to wear it. Afterwards other 
Bishops a-ssumed the dalnialic, ami allowed their archde,acous to 
u.se it, and even their subdeacon.s. Walal’ridus Strabo, in Ids 
Tractatus dc divinis of/iciis, says, that in Bis time, that is, about 
the. middle of the ninth century, all bishops ami many priests 
considered they liad a right to wear the dalmatic beneath their 
clia.sul)lo. In ancient time.s this dress was cruciform, with long 
sleeves on the right, and large fringes on the left side. The 
dalmatic of the deacon symbolises divine protection, the ioy 
of ihe Holy Ghost, and justice. In the E.astem Church the dal¬ 


matic reaches nearly to the heels, with closed sleeves, and the 
sides s<-wn together nearly all the way down. 

(Richard etGiniiul, IHblioth^que Sacr^e; De Vert, CerSnwnie dc 
VEylise ; Bticciuillot, Liturg. Sacr. ; Ducange ; Walcott.) 

DAM. The terms dam, weir, digue, or embankment, arc 
applied to artificial constructions of timber, earth, or masonry 
intended to impound the waters of rivers or to collect the water 
sup]»ly of streams in res(?rvoirH, for use either in the creation of 
water-jiower, or for the sujiply of water to towns, or for other 
]mrposcs. 

In the selection of a site for water-power, one of the first con- 
sidemtioii.s is facility for constructing a w'eir or dam across the 
river stream from wldch the waler-suj)ply is derived. The 
dam serves in general several distinct purposes. By Banking U]) 
the water, it augments the available fall; in times of moderate 
or low water it impounds the whole of the water coming down 
the stream, and diverts it into the liead-race supplying the 
hydraulic iiiacldiiery ; and, lastly, it forms the jiart of the 
stream Bed, on its u]>-stieam side;, into a pond or reservoir, in 
which in diy .seasons the waters aecumnlate and are stored up, at 
tinu's when the hy<lranlic machinery is not w'orking. The weir 
innst, therefore, Be ])lacpd where the banking up of the water 
will not Hood the land above the weir ; and it should generally 
Be placed in a somewhat Broad ]iart of the stream, both to 
increase the storeage cajiacity of the pond above the weir, and 
to redtice. the de.struetive action of the cascade which, in Hood 
time, falls <»ver tlie weir cre.st. It is best, wdien it can Be jilaced 
on a foundation of natural rock, or, at least, on a water-tight 
stratum. When this cannot he ell'ected, it must he founded on 
j»ile.s, aiul .sheet-piling must he carried acro.ssthe river to prevent 
the ]»ercolatiou of water under the weir, and similar precautions 
must Be tak(m to prevent the w’ater creeping round its temina- 
tion.s in the river Banks. Weirs are incomplete or complete. 
When onl.v a .small ])art of th(‘, water of a large stream is re- 
<|iiired, a jetty or inconijdele weir is run out from one hank to 
divert jiurt of the water into the liead-race. In most cases, 
however, a weir i.s complete, of e.stcnds (juite across tluj stream. 
Such weirs are generally carried in a diagonal direction, so that 
their length is one ami a Judf times or twice us great as tlie 
Breadth of the river ; the object of this arrangement Biung to 
discharge Hood waters mon> easily, and to reduce, hy distributing 
over a Avider sjiuce, the de.structive action of the cascade of water 
falling on tin; apron of the Aveir. Sometimes the AVcir is laiilt \\ illi 
an angular of curved plan, the angle or convexity pointing n|» 
stream, and the ialling c.ascade tending toAvards the centre of the 
.'<tream-l)ed, and iiAvay from tin* river Banks. The weir may Be 
Built of iiniBer, of stone, and timber, of riiBIde stone, or of coursed 
ma.so)ny, as circuinstances dictate, hi fy. 1 is shown a weir, of 
ruBhlc stoiu*, rendered AA utcr-tight By tAVo rows of piles support- 



rifo 1- 


ing grooAT.d and tongued slieet-jiiles on their U])-siream face. 
On tile up-stream roAv of pile.s are jdaced two courses of flag- 
,st<ine.s of large size, Bivakiiig Joint, ami jiacked Avitli live mo.ss to 
]treAe.nL the AA'ashing through of silt. I’lie rest of the dam is 
formed ol rougli ruBBle stone.'*, cm ered By a pitching of roughly*- 
squared stones, set emhvi.se. Fig. 2 .shows a timber weir, con- 



Fig. 2. 


sisting of a timber framing 20 feet in length, resting on a rock 
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foundation, carofully planked over to prevent tlie passage of 
water, and backed u]) witli earth. Tins weir dcpeiidj* for its 
stability on its weif^bt, together with that of the earth and water 
which it carries. 

The strongest weirs are constructed throughout of masonry 
founded on concrete, laid on the natural ground, or on a platform 
formed by piling. In the latter case, the earth round the tops 
of the piles may la; excavated and replaced by concrete. The 
weir may be of rubble stone, set in hydraulic mortar, faced, or 
at least bonded, with ashlar stones, an<l with a crest or coping of 
hammer-dressed stones, united by iron cramps. The dovvn- 
stream face may be vertical, with an apron at bottom to receive 
the water. The up-stream face should havt; a batt(*r of 1 to 2, 
or 1 to 3. In the former case, the thickness of masonry at top 
may be one-fourth, in the latter ease; two-tifths, of its height. 
The apron may be continued (J or H feet dowui strc'am by dry 
stone pitching. At its t'lids the weir should terminate in wing 
W'alls, in which sluices may be formed l(j discharge part of the 
water in heavy floods. 

Bearer dams are coiisti’iicted of tree's with the branches on, 
laid with their tojis ])oinling u]) stream, and lo.aded with stones. 
A line of rough trunks is first laid across the rivetr, and seciuvd 
with stones. Then, resting against this, and 2 >arallel to tlu' riv(‘r, 
the first tier of trees, wdiich may l>e, trenailed to the trunks laid 
across the stream. For a dam l.'i feet high, this lowest tiir 
should consist of trees GO to HO feet long ; and for a dam 30 
feet high they should be 12(t feet long. When the tier of trees 
is laid, the interstices between the branches should be filled u]) 
with stones and gravel. Then transverse rows of li>gs are. l.'iid 
and secured to the part tif the dam alieaily constme.tetl, and on 
these the Bocond layer of trees with their branches, laid as b< fore, 
jK)inting up-stream. Idie structure, is thus carried up, tier by 
tier, the vacuities being filled up -with stones and gravel as the 
work iiroceeds, tlie trees used being smaller in the u])]>er part of 
the dam. (See ‘ Engineering,’vol. iii. j). 342.) 

Itescrroir dams. In imi)ouiiding water for town snpjdy or 
irrigation w'orks, large, reservoirs recjuire to be coiistmcted, the 
bouiularies of -which arc* in jiart formed by dams of the same 
nature as, but of immensely greater luaguitude than, the sim)>lo 
tlams or weir^5 of riv(;rs. Th(;se dams are usually of earth or 
of masonry, and in the former cas(! are generally termed embank¬ 
ments. Tleservoirs are. best jilaced in hilly districts at. the bottom ’ 
of a valley, into wdiich the water drains from a considerable, 
extent of eonntiy. The reservoir site must be cho.seii so that 
the natural boundaries of the valley form the reservoir, with as 
little artificial e.mhankmcnt as ji'ossible. Generally, a single 
dam or embankment throw'n across the valh'y at tin; low’er end 
of the reservoir is sullicient. Fit/. 3 show's Uie construction of 



such an emhankment when of earth, the draw'ing being a cross 
section of the hank. 

The cenftt part, «, of the hank is formed by a w'ull of ^mddlc, 
or stiff-worked clay, laid in thin layius, carefully rammed. The 
portions hb consist of earth carefully sidected, so as to be free 
Irom bouldei-H, and comiiandively impervious to w'ater, d 02 »osited 
also in horizontal layers, and consoli(lateil by the re]ieate<l j»a.s- 
sage over it of the carts and horses einploye.d in making the 
hank. The part, c, of the hunk, wdiich assists its stability only 
by its weight, may be of any inatcriul most, readily available. 
The reservoir slope is 2^ to 1, and that on tlie exposed face is 2 
to 1. The puddle wall is carried down in a steimiid trench, bo 
os to bond well into the impervious stratum ou Avhich the bank 
rests. The pipes by which the water pusses out of the reservoir 
are shown at a, resting in a wall of masonry curried through the 
work, special precautions being taken to prevent the w'atcr 
creeping along the outside of these pifiea or the outside of the 
wall. Beyond tlie puddle wall the water pusses aw'ay by the 
tunnel, e. In constructing a hank of this kind, it is essential 
that all the slippery pervious materials should first be stripped 
off the seat of the dam, and benchings formed if the seating 


slopes much. Provision must be made by a waste weir for carry¬ 
ing off flood waters, and preventing the water in the reservoir 
rising above a defined level. Sometimes the stream supplying 
the reservoir is contoured round the reservoir to the waste weir, 
so that when desirable all the water can be diverted to the waste 
weir without entering the reservoir. The waste weir must be 
of capacity sullicient to discharge the gi'eatcst possible flood. 
The hank should be of a wddth at top of one-fourth the height, 
with internal slope of 3 to 1, or 2 )i to 1, and external slope of 2^ 
to 1, or 2 to 1. The jiuddle w all may have a thickness at top 
of one-tw'elfth the height, and at bottom one-Wrteenth the 
height. Earthhanks for reservoirs are not considered very safe, 
if the. height exceeds GO to 100 feet. 

When the foundation and sides of the dam are rocky, a 
masonry dam is preferable to one of ijartli ; and dams of great 
luiight can only l)e. constructc'd of masonry. When of moderate 
dimensions, they have, a thickne.ss attoj) equal to three-tenths 
the height, and a thickness at ))ottom equal to se.ven-tenths the 
height, the dam hi'ing trapezoidal in section. Magnificent dams 
of masonry have been constructed in France and Spain ; and 
Frenc.h engineers have; shown that in works of importance great 
economy can be effected by a careful study of the best cross 
section for the dam. ’J'he mo.st im})()rtant investigations of this 
kind arc <lue to M. Sazilly and AV. M. Delocre, and they result 
in this, that the most ec onomical section for the dam is one with 
a curved butter on each face. Fuj. 4 sliows the section of the 



Furens dam, one of the most important and bold of its cIubs. 
This dam is entirely of mbhh; masonry, laid in random courses, 
excepting the imra 2 )els and Idocks hit into the front face to form 
su 2 qiorta for the scuffolding. The. res(*rvoir has been, since the 
construction of the duni, miite full, and the work has proved in 
every way cwitisfuctorv. The reader requiring fuller infonnatiun 
must consult the.'idniirable papers of M. Delocre, M. Sazilly, and 
M. Qraelf in ‘Annales des Fouls et Chauss6es' for 1863 and 
18G6. Some accmint of tlie Furens dam may be found in Spon’s- 
‘ Dictionary of Enginc;ering.’ An important report on high 
masonry Dams, by Professor llankine, in which the theory of 
M. Delocre is discussed and Bonn; amemlmciits proposed, will 
be found in the ‘Engineer’ for January 6 , 1872. See also 
Embankment, E. (1. vol. iii. col. 84C, and Sea Defences, E. 0, 
vol. vii. col. 411). 

DAMMARA RESIN, or cowdie-gum fE. 0. vol. iii. col. 390J, 
ifl obtained from the tree in white or yellow masses, with a 
shining fracture. One. kind, obtained from India, is called cat’» 
eye, on account of its lustre. The Singapore dammara exudes 
from the trunk of the tree near the, root, and forms yellowish- 
white excrescences vaiying in size from a pea to an egg. The 
resin is used in making varnish by being dissolved in oil of tur¬ 
pentine, and then thickened with turpentine or boiled oil. 

DANCE OF DEATH, or MACABRE DANCE (Mediojval 
Latin, Chorea Machahceorum; French, J)ame Macabre or Dante 
des Marts; German, Todtentanz), a representation of 2 ^tsous of 
all ranks, ages, and occupatiouB led by a dancing Bkeleton, or 
Death. Some uncertainty still exists as to its origin. It has 
been traced to the indecorous dances performed in the Middle 
Ages in churchyards, and even in churches, these, in tlieir turn, 
being derived from the heathen jiractice of dancing in temples, 
and by some from David dancing before the ark. The earliest 
known instance of the actual performance of an ecclesiastical in¬ 
terlude, mystery, or spectacle, called the Chorea Machabasorum 
is that said to have been exhibited in the churdiyard of the Inno- 
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cents at Faris, in 1424 ; Init ub M. Feignot pointed out, it is more 
probable that this was a pictorial l epresentatioii illustrated by 
the comments of a preacher, than an actual performance by living 
persons. It is, however, certain that a Macabre Dance was 
performed after mass at Besan 9 on and elsewhere about the 
mid^e of the 15th century. Still performances of lliis kind 
were of necessity restricted, and before long gave jdace to the 
pictorial representations, which, varying with the locality, spread 
throughout Europe, and became wonderfully popular, l^eignot 
and Douce give accounts of reproeentatioiis of the diuifc at 
numerous places in France, Clerinany, Switzerland, Holland, 
and England, with one or two examples in Italy ami and 

the list has been extended by later investigators. TImj most 
famous of all, perhaps, was that in the. Dominican clmivhyard, 
at Basel, which was also on(^ of the (iarliest in time, liaving been 
painted, as is said, in coinineinorul ion ol’ the great plague, which 
ravaged Basel between tlie years 14U1 and 144;i. Tiic most cele¬ 
brate EngUsliDance of Delitli was that]>ainted at the cost of Jolm 
Carpenter, clerk or secretary to the Corjioration of London (and t(» 
whom the city is indebted fur the compilation of its famous 
‘Liber Albus^, in the cloister of Pardon chui‘c.b.yaid, on the 
north side of St. Paul’s (^ithedral. StoAV writes of it:—“ About 
this cloister was artiticially and ricldy ]»aii)t.(;(l the Dance of 
Machabruy, or Dance of Dt'atli, coniinonly called the. Dance of 
Paul’s; tile like ivhereof was ^tainted about St. Tmi(»eeurs 
cloister at l^iris, in h'ram-e. The nielivs, or i>oe.sv, «)f tliis 
dunce were translated out of h’l'ench into English l>v .loliii bid- 
gate, monk, of Bury niid with the ]»icUne of Dealli lead¬ 

ing all estates, painteil about the cloister, at tin; specdal leijiie.sl 
and at the disjje.nce <if Jenke.n Car])eiiU'r, in the reign of 
Henry VI.” Anotluu’ mit^-d e.v!uu](le in London was that 
painted (»ii the walls of the gallery at Whitehall by Huns 
Holbein for either Cardinal Wolsey or Henry VI1 L; uiul there 
were others in the* Tow’er of London, the archie.]tiscopal ])alaee 
at Croydon, Hexham church, Northumhcrlaiid, and elsewhere, 
Tliese jiicUires dilfeivd of course in extent ami character, but 
the purpose was the same in all, to show tlie universality, the 
impartiality, the pitilessness of (leath. The po])e, the «!ni]>cror, 
king, queen, cardinal, count, bridegMoom and bride, knight, 
mayor, mercliaiit, miser, gamester, drunkard, ])liy.siciaii, fool, 
the old iiuiii ami the child, are sliown in succession subject to 
Death, summoned by him in the midst of tJudr ]>ower, llicir 
splendour, their wealth, their eiijvymcnt, or tludr miscjy, in 
tm; fulness of time, or when his visil was least exjiected. 

The p(»pularitv of the, mural represeutations «)f the Dance led 
at an early date to tlieir re.duplicatiou by the, graver. Douce 
and others have given ample lists of the printed <‘(lilions and 
versions of the Maciibre, Dance. A small folio (mtitled ‘Dit 
D otemlaiitz mik liguren Cluge, uiid Aiitwort .Schon von alien 
Staten der Widt,’ to which Braun us.signs a date, belw<-en MbO 
ami 1500, has been claimed to be, tin; cmJiest ]>riiited version of 
the Dance ; but the fust of which tlie date is with certainty 
known is ‘ La Dause I^lacabre impriim'i* ]»ar ung nomnie Cuy 
Marchand,’ small folio, Paris, 1485 ; and this was followed hy 
other editions, and by ‘.La Dans(! Alaciibre nuuvelle,’ ‘La Danse j 
Macabre de.s Femmes,’ &c., between this year ami 1500 ; Avhiie I 
in tlie loth century the versions lu-caiue very nuim*rous in i 
(lennany and Holland us well as in Fiance. Jt alsij became a | 
very general jiractice to adorn the margins (jf the service-books , 
called llora), or Hours of the Virgin, Avilh rejireseiitul ions of tlie ; 
Dance of Heath, accoitipaiiied Avith in.scrijilions or short i 

verses. Editions of these Aven^ aumt nuimnous on the continent, ] 
and in 1521 one Avas issued in Tjoudon, though jointed in I’aris, i 
‘liorebeute !Marie Virgiiiis ad usum insignis ac preelare eeclesie j 
fcJarum cum ligiiris passionis inysteriiim vepresentutibus recenler j 
additis. lui]ires.se Purisiis per Johaiinein Jiigiion ]»ro honesto ; 
viro Kichardo Eakes, London, lihrario, et ihidem e.uminoniiit,e ' 
cymeterie Saucti Pauli suhsigiio A. B. 12im)., Avitli Lydgate's 
verses under the seveial ligures. The Dance of Death Avliicli 
took the firmest hold of the ymblic. mind, not merely edijising i 
all its predecessors, hut in later years standing us the reju’e.sentu- 
tive of its class wdiilst ilic earlier works yiussed into ohlivion, \ 
was that published us ‘ Les Simulachres et Jlistoriees Faces de ' 
ia Mort, autaiit (Jliigainnient iiourtiiiietes, ijue urtificielement i 
jmagindes,' 4to, Lyon, 1538. it eontuins forty-one Avuodents, i 
•designed with wonderful spirit, ami exquisitely engraved, and ' 
Las very generally been ascribed to llolhein. The accuracy 
,of this ascription has indeed been doubted by Douce and other 
•writers, but the Dance of Death was spoken of as Holbein^s 
by Erasmus, Nicholas Borbonius, and other cont emporaries ; and 
bis title to it has been amply sustained by Massmann and other 


authorities in our OAvn day. So higlily did Rubens value the 
compo.sitious that he told Sandnut he had in his youth copied 
the Avhole of them, and he advised him to study them carefully 
if he wished to learn how to design. In a few years the 
‘ Siiuuluchres ^ passed thruugli many editions, in the course of 
which some new cuts were added, and it was widely pirated and 
imitated. Some have supposed that Holbein engraved as well 
as designed tlie cuts, but it may now be accepted as established 
that the engraver was Hans Liitzelburger, who died before the 
8erie.s Avas completed, and whose death is referred to in the first 
edition. Holbein also d e.signed a series of twenty-four initials with 
the Dance, of J.)eath, Avhich were also engraved by Hans Liitzel- 
biirgcr, ami u«(*<l for the initial letters of chajiter-s by the printers 
Bebelius, Isingrin, ami Cratuiider of Basel,, and Wolfgang Ce- 
phaleus, of Straslmig. Holbein’s Dance of Death has Been re¬ 
produced in fttcsimiJe in Jilhogra])h by Professor J. ScMotthauer, 
Avith an essjiy jmdixed hy Proiessor ]V1 sissmann, Munich, 1832, ana 
Avith a dissertation by lllijipolyte ForLoiil, Paris, 1842; and in 
AA'oodcuts in Mr. Douce’s‘ Dance of Dealh,’ Svo, London, 1834, 
reiiriuted as u volume of Bohn’s ‘ illustrated Library,’ Svo, 
1858. Holbein’s ‘ Alphabet of Death ’avus also reproduced in 
facsimile in Mr. Douce’s volume, ami Avith gi-eater accuracy in 
‘ llolhenii Pictori.s Aljihabetum Mortis,’ by H. L(idel,.of Gottiii- 
geu, 8vo, ( Viloglie, 1811). 

It lemaiiis only to .say a lew Avoids on the origin of the title 
‘Macabre Dance.’ Home have traced the name to the seven 
bivtliien Avliose martyrdom is related in tlie Second Book of 
Maccabec.s (ch. vii.),aml Avho are asserted to have been favourite 
personages in luediievul spectacle.s ; but there is nothing what¬ 
ever in their history to connect them with this sjieciul reju'esen- 
talion. Olliers, Avith more iilausiliility, say that it recoh^ed the 
name from .Judas IMaccaheus ; the !Mass for lln; Dead having as its 
distinctive, feature, the jia-sage iu ehaptev -\ii. 39 -48 of tlie Se» 
coiid Book of Maccabees which relates liow, when Judas and his 
company came to take up tlie hudies of their huithren who were 
slain, in unler to l>ury them, they found eoncealed on them the 
idols of the, Samnites, ami tlieii understood the cause wherefore, 
they wen; sl.iin. “All men therefore iiraising the Lord, the 
righteon.s Judge, who had ojicned tlie, things that were hid, 
betook tlumi.selves unto jirajer and besought him tJiat the sin 
committed miglit wholly be init out of reinembrunce. . . . 
For if Judas Juul nut liojted that they that Avere slain sliould 
have risen again, it hail been sujierlliious and vain to pray for 
the (lead. . . . Wliereiiiion he made a reconciliation for the 
(lead, that they might he delivered from sin.” For lung it was 
customary to ascribe the title to a siqqiositilious German poet 
of Avdioiu the only mention is on tin; title-jiagc of a French 
Viovdon of the Dune.c, ‘ (.'Jiorea ah eximio Mucabro versibus 
Alemamiicis edilo, et ii Pelro Desrey emeiidata,’ lul. Paris, 
J490. Fabrieitis and others •supjsi.'-ed tliis to iiiqdy that Macaber 
was the author of the German verse,s, ami in liuiniiuiiin’s ‘Arts 
Gja])hi*|ues,’ J.S57, and l’u.s.stavant’s ‘ Peintre-graveur,’ vol. iil, 
J8(i2, we lui\ e ‘‘ the German poet Exeiniiis Macabre ” named as 
one of the linst to treat this Ihzarre subject in V(;rse. It is clear, 
however, lliat “ Exemius Macabre ” avus nut the German poet from 
Avhom Desrey ItoTTOAved, and, as he is heard of nowhere else, his 
exi.steiice ni.ay hesalely ignored. The name Macabre is dcrivwl, 
there can be little doubt, from the Kgyjdhni anchorite, St. 
Macarius, iu French Macaire. In the grand jiainting of the 
‘'J’i iuiii])ii of Death,’ one of the series with Avhicli Andrea 
Orcagna adorned tlie Avails of the aicade suiTOunding the 
Gai 11 po Santo of Pi.sa iu the middle of tlui 16tli century, a 
mimlter of richly attired itiinces, lords, and ladies, ||| horseback 
are advancing along a narrow way Avitli their train of huntsmen 
and hounds, wlien they come smldeiily u]ion three Open graves 
in which lie the corjtses of as many princes in variouia.atages of 
(lec-iiy, Avliile, elo.se by, in e.xlreme ohl age. and attenuatiotj,ia Bt. 
Alacurius, wlio ]>oints to t.he graves and moralises on the uncer¬ 
tainly of life and the vanity of hmnau rank, Avealth, and plea¬ 
sure. That portion (d' the legend of St. l\lacai'ii\s which was 
thus depi(;te(l by Orcagna Avas a Avidely jiupulur one with the 
iiiediiuvid ecclesiastii.•<. In its most jiojiulur form, that known 
as ‘Ja*s ti'ois Vifs et ies tioi.s l\lorts,’iL was current throughout 
Fruiice aa caiiy us tlie 13th century. In this country it aiipears 
to liave been ojie of the most freejuent decorations on the walla 
of chin*ch(\s, generally a.s three jninces, or stately personages, on 
horaeback, brought suddenly into tlie presence of three skele¬ 
tons, Avhilst 8t. Macarius stands by, lecturing on nioitalitj^. 
(Bee the paper by Mr. Albert Way, ‘ Archeeol. Journal,’ vol. xxi. 
p. 216, occasioned by the disco\'ury of a painting of ‘ Lc.s trois 
Vifs et les trois Morts ’ on the south aisle of ClLarlwood church, 
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Surrey, in 1858.) The idea of dancing skeletons, whether as 
memento mori or otherwise, was not ol meduuval origin. Re¬ 
presentations of such occur on engraved stones, sarcophagi, 
Etruscan vases, and on Pompeian lamps. 

(Peignot, RechcrcJm sur Us JMnccs des Mortes, 8vo, Dijon et 
Paris, 1826 ; Douce, The. Danes of Death, 8vo, 1834 ; Miiasniann, 
Literatur der I'odtenMnzej Leipzig, 1840; Massmann, Der Tod 
in alien seinen Beziehunejen, Dresden, 1844 ; Fortonl, Elissen, 
Montaiglon, Francisnue-Michcl, &(i.) 

DANCETTE. rilERALPRY, E. C. vol. iv, cot. Cm.] When 
in a partition lino tlie indentations are few in number, and the 
points or teeth wide apart, it is said to be danccUee; when the 
serrations are slighter and more! nunieroiis, it is described as 
indented. 

DANDRIFF, an old English term for a disease of tlio scalp 
known as [Hkin, Diseaklisof, E. C.vohviii. eol. 5f)(».] 

DANES. The following are the luiiicipal events, in reference 
to the Danish invasion and occupation of England, recorded in 
the Anglo-Saxon Ohronielo, the Clii*onicle of Melrose, Flonmc'-e 
of Worcester, Simeon of Durham, William of Malmesburv, and 
other contemporary authorities, all of whom combine in repre¬ 
senting the lierceness, savagery, and riotous luxury of this people. 
The dates prelixed to each event are for the most ])art taken 
from the Anglo-Saxon (Ihronicle, the various MSS. e<litions of 
which do not always agre-(' in the. exact year assigned to any par¬ 
ticular fact; some events, we know fioin otlu-r sources, have 
to he assigned to oik* or two yiairs later dati* :— 

787, Danes and Northmen e(recl their first lauding in Eng¬ 
land : 

793, plundiT and destroy tin* church in Liudisfarue.,; destroy 
numerous monasteries in the province of \'o7’k ; among others, 
those at AVearmoulh and Stieueshalh ; bum Hexlmm, ami 
butcher the. peo]ile ; 

794, their lemlei* killed and fh‘e.t wrecked at Donemutha ; 

832, ravage the ishind of Shejiey, in Kent: 

833, they di'feat Ecgherlil at Cliariiiouth : 

835, they laud in (Joinwall : 

837, they are dcfealc-d hy Ecgheiht at Ilengston (.s;}l ‘ ('!lir. 
Melr.’) ; and hy AVulf heard at Suullinmpton ; they defeat .'Etliel- 
helm at T\)rtland : 

839 to 811, >'Klhehvnirs general W'Daid heals them at Hamp¬ 
ton ; they overrun Ki-nl, .Mercia, and East Anglia-<specially 
(Janteibury, llocliesler, ami lioiidoii ; 

840, i'Ethelvviilf defeated at (Jharnumlh : 

845, Ealhstaii, J3isho[) of Sherhoriie, takes .an active part 
against them about (his pei’iod : 

84^\ the men ol' Somersel ami Dorset beat them at tlie. mouth 
of the Parrot: 

85’*, they arc defeated at Wieganlieorh ; [»ass tin* winter in 
the. island of Thanel ; take, liomlon and (!aii(eil»urv ; defeat 
Beorhtwulf, king of Mercia; are defeateil by King A'hhehvulf 
and iEthelbald at Ockley ; and defeated at sea at. .Sandwich ; 

85:f, they light with tlui men of Kent and Surrey in Thanel: 

855, jiass the wiute.r at Sliejiey ; 

860, they take Winchesh'r, and !U*e defi-ated by Oarie. ami 
uEthelwull': 

86{j, ])ass the winter in 'J’lianet ami ravage Kent : 

86^’, pass the. Avinter in l^ast Anglia : 

86^, they pixicecd to York ami iiivaili! Nortlmmhria. : 

808, go into winter (|unrler.sat KoLtiiigham, and make peace 
with the Mercians : 

869, pass a year at York : 

870, about this time they hum the nunnery of Ely .and dis¬ 
perse the nuns ; destroy the. e 2 »isco]ud seat, at Soham ; raze, to the 
ground the abbey of Abingdon ; desolate the abbey of (llastoii- 
Dury ; destroy the monastery of St. Oswald .at (lloiicrsler, ami 
Bardney abbey ; ruin the ulibey of Medesh.amslede or Peter¬ 
borough; invade Plinulleshiri (St. Ne.ots, in Huntingdonshire); 
and lay waste the monasteries around Malmeshmy : 

879, they winter in Thetford ; defe.at and murder King Eil- 
mund (St. Edmund the king and martp), and subdue East 
Anglia: 

87], many engagements with them by King il^tbered ami 
-dSlfred at Englelield, Beading, Ashdown, Basing, and aMerton : 

872, winter in Loudon ami make jieace Avith the. Mei cians : 

87.3, pass the winter in Lindsey (co. Lincoln): 

874, winter at Repton, and sululue Mercia : 

* The meaning of this expression is that some MSS, of the Anpl. Sax, 
Chron. state the facts mentioned to have oocuxred iii a.d, 851, others in 
a.d. 863 . 


875, take winter quarters by tlie T 3 aie, and proceed to Cara- 
briilge; defeated at sea by King ^ELfrod : 

870, go to Warcham in Dorsetshire ; make peace with ASlfred 
and divide Noriliuinhria among theinaelA'es : 

877, AiKied escajied .ami lie.s hidden at Athelncy; they are 
defeated hy jl^llred; division of Mercia among them : 

878, subdue and occn])y Wesse.x ; are defeated by iElfred, 
tlieir standard captured ; ilcfcatedbyAilfredatlilthandiin ; 
their king, Guthorm, baptised : 

879, they march to Chijipenbam and Cirencester; a body of 
vikinffs at Fulham : 

880, settleiiiont and division of East Anglia ; those at Fulham 
make their Avay to Ghent: 

88J, advama* of Daue-s into France : 

882, /Elfred defeats them by sea : 

883, they proceed uji the Scheldt to Coiid6 : 

884, and up thii Somme to Amiens : 

88.5, be.si(‘ge Roclu'.stiir, the siege raised ; didivat Aillfred’s fleet; 
the East Anglian Danes violate the peace : 

886, pass two Aviiiters on the Manie and the Yonne ; besiege 
Paris : 

887, they leaA’C Paris and proceed to Chezy : 

89.|,, defeated hy the Bretons at St. Lo ; and by the Franks, 
Old Saxons, ami Bavai i.ans : 

893, they embark at Boulogne and roach the mouth of the 
[ Limen, in Sussex ; 

893 to 897, ])(‘rifHl of tlieir battles AA'itli yElfred ; defeated at 
Fariiham ; besiege Exeter ; llasling defeated at Bentieet; they 
]»lumler Chichester : 

894, they eonstraci a fort at Shoelmry, Esae.x ; plunder the 
hanks of T’haine.s and Severn ; defeated at Buttington-on- 
tSevern; 

895, they prociual fimu Wimd to North Wales, and thence 
into E.ssex ; 

896, they fortify a jKisilioii on the Lea; destruction of their 
ship])iug ; ju’oceed lo (^luathn'dgo. 

897, divide their foi ces going either to East Anglia, Nortli- 
umhria, or llie Seine ; the abhiy of Chertsey burned about 
ibis tiim* : 

li(>2, light with the Kentish men at the Holme : 

905, their holdings in East Anglia ravagiid by King Edward 
the elder: 

006, th(is(> in East Anglia ami Northumbria make peace with 
King I'ldwanl at Yitingaford : 

910, defeated at Tel.tiaihall, .and at Wodnesfield : 

911, the Korthumbrian Dames break the peace and are 
defeateil: 

914, ravage Oxfordshire and Hertfordshire : 

91 *•, break tin* ]i(‘ace and are jiut to flight at Leighton : 

9D, they cross over in great numl)e.r,s from Brittany; go to 
South Wales; oa])ture. the British Bishop Cyimdgeac ; plunder 
Watehet ami Porlock, and thence make their way into Ireland ; 

921, assault 'roAAaa'ster, but are rtqmlsed ; go* to Tempsford 
and eri'cl, a fortress ; are defeated Avith great slaughter by King 
EdAvard at Wigiug.auiere ; proceed to Maldon, but are put to 
llight: 

J)21, they suluuit to the king at Stamford : 

927, Oda, orOdo, a man of Dauisli par(!nt.age, becomes Bishop 
of AVilton, and afterAvards Ai-chhishop of Caiiterhur}” (.942 to 
959) ; he. Testore.s to the see of Gauterhiiry the lands they had 
seized : 

937, battle of Bruu.anhurli betAveen yEthelstan and Anlaf: 

943, they take TaniAA'orth hy storm, and plunder it; their 
leader Anlaf (Olaf) emhriKies Christianity ; Wlstuii, Archbishop 
of York, favours them in opposition against King Edmund : 

975, about this time. Archbishop Dunstan prcdicta a Danish 
invasion ; tlu* religious tone of the abbeys lowered by their in¬ 
cursions ; 

989, overrun Cheshire, Southampton, and Thanet; Thanet 
seized by NoiAvegian pirates ; 

981, ravage Pjulstow in Cornwall and the western coasts : 

988, they (leA"astut(*. Watehet, in Somersetshire : 

991, imaage. Ipswich, and defeat .and kill Aldorman Byrhtnoth 
near Maldon; tribute paid to them ^10,000 libno)) for the first 
time, hy King Egeliv.d at the .advice ol Archbishop .Siric : 

992, defeated hy the shipping of East Anglia and London : 

993, they plunder Bamhoroiigh, and overrun Lindsey and 
Northumbria: 

994, lay siege to London ; pass the winter at Southampton, 
after devastating Essex, Kent, Sussex, tmd Hants : tribute 
paid: 
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997, plunder the aouthem and western coasts; entering by 
the Severn ; land in tlie Tannir ; burn Tavistock abbey : 

998, plunder Vursetshire, the Isle of Wight, and other 
jdaces: 

999, enter the Thames and the Medway; ravage Kent: 

1090, sail to Normandy : 

1001, pillage the south and west of England; repulsed at 
Exeter ; oattle at Penho : 

1002, tribute again paid to them ; many masriucred : 

1003, destroy Exeter, jdunder Willoii and Salisbury : 

1004, plunder and bum Norwich ; invade East Anglia under 
their king, Svein ; many Danes take refuge in the nunnery at 
Oxford, wiiich is set on lire in onler to kill tlieiu ; 

1005, their fleet returns to Denmark : 

1006, they reach Sandwich ,* jdunder the Isle of Wight, Read¬ 
ing, and other pluccis : 

1007, fourth tribute paid to tliem : 

1(K)9, pillage many place.s in England; j)ass the winter on 
the Thames : 

1010, make their way to Ipswich ; tlefeat Dlfkytel ; burn 
Thetford, Oxford, Oamhridge, N(jrlliani]»ton, &c. ; devastate the 
southeni parts of England : 

1011, capture. (Jaiiterhury and lake Archbishop A'ilfheah, who 
is chained and thrown into ])rison ; phigm^ among tlumu cured 
by the archbishop by means of hallowed bread : 

1012, tribute to them for tin; fiflli iiim*; they stone the, arch¬ 
bishop to death, Aju'il 10 ; couvijieed Ijy a miracle, they yiidd up 
his body for burial; forty-live ships of their llei*t go over to 
King iEthelivd : 

1013, they subdue the northern ]nirts of England under King 
Svein, hut meet with a repulsi* at Loudon ; sulijugatiou of Eng¬ 
land ; victorious progress of Svein, who dies at Gaiiishorough the 
next year: 

1014, choose Cnut king of Eiiglaiul on the death of Svein ; 
(hint driven from Lindsey, proc.eeds to Sandwich, mutilates his 
hostages ; 30,000 libnt* ])aiil to his licet: 

1016, ravage various parts of JCugliind : Cmit un ives .at Sand¬ 
wich, plunders Dorsetshire ; Eadricaiul the. AW*st Saxons submit 
to him: 

10K), (liiut and Eadric ravage, AV^irwickshin', King Eadmiiiid 
vainly raises an army, is again frustrated and witlulraws to 
Northumbria; On ut, Eadric, Ladmum I, and Uldred, Earl »)f tin* 
Northunibriaus, in turn devastate IIk; country ; Ulitred submits 
to Cimt and is murdered ; Onut make.s Eadric Euri of North¬ 
umbria and returns to his ships ; the bishops, abbots, ami 
nobles choose Cnut king and ]troscvibc the. olfspring of vEthel- 
red ; the men of Lomlou make Eadmuml king ; Onut besieges 
London ; battles of Pen and of Sc.e.orstaii ; Eadmuml reliev<‘s 
London; battle of It rent ford ; Mercia ravaged ; halt h; of Otford ; 
Cnut again ravages Mercia ; batthi of A.s.s’s hill or Assanduu, 
(Anini Mona), gained by the Danes; conference between Ead- 
mund and (hint, who divide the kingdom ; death of Eadmuml ; 
Cnut as.seinhles the bishops ami nobles, who declare him king 
of all England; he emidoys Ea<lric to <le-stroy tlui yEtheliug 
Eadwig: 

1017, Cnut divides his king<lom ijito I We.ss(‘x, 2 Eiust Anglia, 
3 Mercia, 4 Northiutihria : 

1018, invade England, tribub* again ]»aid to them : 

1020, about this jjcriod they e.omhim^ with the Norwegians, 
who surjiaas tlieiu in barbarity, to invade England : 

1035, death of Cnut: 

1037, Harold elecbnl king of all England : 

1040, death of Harold, his corpse conveyed to the Danish 
cemetery in London, now St. Olejneiil’s 1 lanes : 

1038 to 1050, Archbishop Eadsige ojijjoses their designs : 

1066, after this year the Ncmmana Jay wast(5 tJie northcni 
parts of England to discomlit the Danes : 

1070, plunder Petcirhorough in league with Ilereward, a 
robber wlio inlested tlie inarshe.s ; Turold, abbot of Malme.sbury, 
translated to Peterborough by king William, “ because he wu.s a 
better soldier than tin abbot.” 

DAPIFER. This word is efpnvalent to Scnc.schal, Senescalhis, 
as in the Chronicon Moriniacense, “ Willelmus dapifer qui et Se- 
nescallus appellatur.” The hnvs of Henry 1. speak of “ Dai»ifer, 
vel minister manerii.” 

In monastic households the dapifer was also called the Refectxm- 
vim, Depositariua. or Cellerarim, and was generally a monk espe¬ 
cially chosen for tne purpose. The dutic.s were, no <lonl>t, to a great 
measure those signified \y the name, that is, one who carries in 
the food to the £inmg-hall. The Onomusticon renders dapifer 
by tnro^pos^ which has exactly the same meaning. In the time 


of the Domesday Survey, we find a largo number of holders 
of laud who enjoyed this title. In the county of Cambridge 
alone the following names occur ;— Albert dn^jxfer, Eudo dapifer, 
(fOilricits dapifer, Pagaiuis dapifer Hardexemi, and Sigar or 
Higarxis dajnfer. 

DARK JlEAT RAYS. [Galorescenck, E. C. S., col 412.] 

DARTRE, a word which has been used somewhat indiscrimi¬ 
nately to di’signate alniust all di.seases of the skin. 

DASH WHKEI.. [R[,K.\crirNO, E. C. vol. ii. col. 190; 
E. (1. S. col. 310 ; AV'^asiiino M.xchine, E. C. vol. viii. col. 720.J 

DATE. In me.diaival doeiiments the accurate calculation of 
the exact }>eriod, avIkui the events they record are stated to have 
taken place, is of the utimwt importanci*, that Ave. may not con¬ 
found cause with ellect. Men ly to know that any CA’^eiit did 
really occur, is of but litth* use for tlie legitimate objects of history, 
w'hos(; duty is to trac.e clfiicts to tlieir causes, and, Avhen traced, 
to indicab! their general cons('(iiicnce.s. In the abstract, the 
greatest event de-servcis litt le consideration as such ; for example, 
wliat does it matter whetbi.'r tlie ca})! till at ion at Sedan really 
took jdace or not, inuc.li less the luec.i.so day and year of its 
occurrence*, we.re it not that it is the result of one long chain of 
events and the ellect of anollier longer one, the importance of 
which u]>on the wlmle worbl it will be tlie task of future lii.sto- 
rianslo uiifohl. In tlii.s, then, arises the* value of correct dates, 
for a luisbike in the eliite of that fact might cause a writer, some 
centuries hence, to look ujioti events prior to the ca})itulation as 
re.sulting from, iiisteail of leading to tliat end. 

Tin* necessity of this kind of jirecise. information was long 
since felt in France, Jiiid ju-oduced that laborious moninnent of 
learning and research, ‘L’Art dc* Yerilier 1(‘S Dates,'which has no 
e.(|nal in England or (4ermany, and has Jell, hut little to he im- 
noved. Other similar Avorks, such as Do Vaiiies’ ‘ Dictiounaire 
taisonne do Dij>lomati([ue,' and tlie * Nouveau Traitc de Diplo- 
matiijue,’ iiirlicale tin* great inl.erest. taken in this branch of lite- 
ratuiv in France, 'riie gieat Avant of hooks of this nature in 
England, re.sulte.d iii the eiroiieous calculations of dates of nu¬ 
merous do<-.uments jiriiited 1)V llymer iu the * Ftnilera,’ amount¬ 
ing ill nuuiy cases to the dill'creiKa* of an entire year. Tin*, 
historians Avho have drawn infereiice-i IVom flu'sc Avrnngly dated 
deeds, have, of couive, i)erj»etuab(l the confusion, in iiieduuval 
date.s, Avhelher the Rouiaii calendar dale, i.s given or not, it i.s 
necessary to verify the additional dates referring to the same, 
eA’ent ; iliii.s, for insluiice, a charier of the 12th cent iiry might he. 
thus dated, “ A. D. J\10J\, liuliction ll.,EpaeL NYJL, I'oneiir- 
reiit HIT., Lunar (!ycle V., Kalends of Rfay,''&c. And these, 
ejioelis must he understood, comjuiled, and verilied by carefully 
eonstructed tabhs, if it is Avislu d to ada]tt the date of the, eharter 
to the jireseiil. computation, ami then*, is no better test of the, 
genuine nature of such a Avi’iting than the ]»('rfect agreement of 
several of the <hites therein mentioned, nltliough on the oilier 
hand it Aiaaihl he wrong to reject a statement merely because it 
contained a clerical (‘iror in the date. In most I'ases of dated 
deed.s executed iu Engiaml, Ave re(piire tables of the regnal years 
of sovereigns, catalogues of saints’ days and festivals, tables of 
movable b:a.sts, doniiniial letters, and a scheme showing the 
days of the AAa*ek on which the days of each month fell at all 
leriods. J»(*fore Sir Harris Ni<‘,(jla.s, in his ‘Chronology of 
listory,’ printed correct iabJe.s of regnal yi'ars of sovereigns, 
every juinb'd table contained .several errors ; and to shuAV the 
e.Atreme dillicnlty in drawing uj> such a scheme, he himself in 
the earlier editions of his woii;, fell into an error in consider¬ 
ing the sixth year of William Ilf. and Mary II. to ho coiu- 
pri.sed helAVeen l.'Jth February 1004 mid 27th December, 1694, 
on Avbich day the queen died : in the. subsequent editions of his 
Avork,the. sixth ye'ir of William Hi. dues not close, as is correct, 
until the 12th of l'\;l»ruarv, 1095. 

Tire eras and epochs, Avhich varying in their adoption iu 
diflereiit ]daces ainl at (liffereiit times are all AVell known, rind 
tables indi(.iding their mctluxl of calculation Avill he found in 
the AAmrk above mentioned ; edher tables of great use are the 
Paschal Cycle, the Cycle of the Moon, and the Cycle of nine¬ 
teen ytjars, generally knovvn as the Holden number, the Re¬ 
gulars, Keys of the. Movable Fi-asts, (Jycle of the Sun, Con- 
current.s, Dominical Letters, Paschal Term, Ejiact, Old and New 
Style, adojited at dlll'e.i'i!ut])criods in Europe, Coinmeiicements of 
the Year, Lunar, Jtoman, and EcA-lcsi.istical Calendars, Hlossary 
of Dates, Lists of Saints’ days, Calendar of Jews, of Quakers, 
and of the French HevoIuLion, Chronological lists of Popes, 
(kmncils, and European sovereigns. Mr. Pond, of the Record 
Oflice, has lately published a ‘ Handy Book of Date.s,' containing 
a variety of useful matter connected with this branch of science, 
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among others a table of years with the date of Easter, accessions 
and deaths of kings, &c., marked in each. 

The following table, though contained in several works, is not 
generally knovui, and is given from the great want of a ready 
and simple means of counting back to find the day of the week in 
any year; it may be thus used :—The Dominical letter for any 

£ ‘ven year being found in the table given under Dominical 
BTTER [E. C. vol. iii. col. 617], or that prefixed to ordinary 
Prayer-books, all the figures in tlie column, under that letter in 
this table, indicate that they are the days of the mouths ex¬ 
pressed in the first column on the left hand, on which Sundavs 
fall throughout the said year; the next figures on the riglit 
hand indicate Mondays, and so on. 

Thus, for instance, on what day of the week was the 2()th of 
June, 1854? The Dominical letter for that year is (1, and the 
table shows that the IJnl, lOtli, 17tli, and 21tli of June were 
Sundays ; the 4th, llth,&c., Mondays ; the 6th, 13th, 20th, and 
27th Wednesdays. The day in question, therefore, fell on Wed¬ 
nesday. 


Months. 

A 


C 

D 

January ) 

1 

2 

3 

4 

October / 

K 

9 

10 

11 


15 

16 

17 

18 


22 

23 

24 

25 


29 

30 

31 







February ) 

5 

6 

7 

1 

8 

March } 

12 

13 

11 

15 

November J 

19 

20 

21 

22 


2G 

27 

28 

29 

April 1 

2 

3 

4 

/J 

July J 

9 

10 

11 

12 

10 

17 

18 

19 


2:i 

24 

25 

26 


30 

31 


— 




1 

2 

August 

6 

7 

8 

9 

13 

14 

1.0 

10 


20 

21 

22 

23 


27 

28 

29 

30 

Soptciubor ) 

3 

7 

r, 

(i 

Beeembcr j 

10 

11 

12 

13 


17 

18 

19 

20 


24 

25 

20 

27 


31 











1 

2 

3 

May 

7 

8 

9 

10 

14 

16 

10 

17 


21 

22 

2.3 

21 


28 

29 

30 

31 

Juno 

4 

5 

6 

7 


11 

12 

13 

14 


18 

19 

20 

21 


25 

26 

27 

28 


DAVY LAMP [Lamp, Safety, E. C. vol. v. col. 81.]. 

DAYLIGHT, ACTINIC EFFEtJTS OF. Since the intro¬ 
duction of photography, it has been possible to contrive tnist- 
worthy me^ods of estimating the daily variation in the sun’s 
chemical intensity, and at the same time so simple in practice as 
to he available in ordinary meteorological registration. Many 
attempts have been made to construct jihotometera by a com¬ 
parison of the blackness produced by sunlight on chloride of 
silver p^r; but the first successful attempt was made by Pro¬ 
fessors Bufisen and Roscoe in their pendulum photometer de- 
.‘Kuibed in the ‘Philosophical Transactions’for 1863, the object of 
which is to expose sensitive paper to tlie action of light for 
periods of time capable of being accurately measured. [See 
Photometer, E. C. S.] Before such an instrument could be 
made practic^y useful, it was necessary (1) to know the relation 
existing between the several tints and the intensity of the light 
required to produce them, (2) to construct sensitive paper always 
having the same degree of sensitiveness and capable of bcinjg 
«auly prepared. These ,two^ conditions being complied mth, it 
ARTS AND BCR* DIV.— SUP. 
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was found that the tint acquired by such a paper was constant, 
when the quantity of light falling upon it was constant j so 
that light of the intensity 50 falling upon the paper for the 
time 1, produced the same tint as light of the intensity 1 
falling upon it for the time 50. It thus became easy to obtain 
absolute measurements of the chemical action of light by selecting 
an arbitrary unit of measurement in standard tint capable of 
being exactly reproduced at any time. For example, the 
quantity of light which in the unit of time, say a second, pro¬ 
duces a blackening eilect on the standard paper equal to that of 
the fitondard tint is said to have the chemical intensity 1. If 
the time required to produce tlie same tint be 2 seconds, then 
the chemical intensity is Tlie paper experimented on is com¬ 
pared with th(i standard tint by th(i light of the mono-chromatic 
soda llame which does not act chemically. The millimetre 

!ale U8(;d will he, described in the notice of the instrument. 
It will be seen then that in order to measure the chemical iuten* 
ity of daylight at any time, all that is required is to expose a 
atrip of stamiard paper in the pendulum photometer for a given 
nuniberof vibrations, and then to find on the strip, the point at 
whi(di a shade i*qnal to tlie standard tint has been produced. 
The time requireif to produce this tint is found by referring to a 
table, and the reciprocal of tin's time rejiresents the intensity of 
the light. The time being 3 seconds, the, chemical intensity 
s I ; the time being second, the intensity is 2. In this way 
lurvcis of daily chemreal intensity are formed, showing the vari¬ 
ation caused by clouds, or by the varying altitude oi the sun : 
he curves show maxima and minima curre,s]>onding with the 
appearance and disapjiearance ol' the sun behind a cloud, the 
dill'erence. lietween summer and winter, the temperate us com- 
[)un>d with the torrid zone, ami so on. 

The ap])aratus re([uired for operations can be packed into a 
uiiall space, and the observations carried on in any weather : no 
less than 45 B(!]»arate determinations can be made upon 36 
8(|uare centimetres of sensitive y)a})er. 

From a largi; number of observations it appears tliat the 
amount of chemical action gimerally corresponds to the amount 
•f cloud or sunshine ; sometimes, however, a considerable and 
sudden alteiiition in the chemical intimsity occurs when no ap- 
lareiit change in the umoiiut of light is apparent to the eye. 
The remarkable absorptive action of small quantities of sus- 
|)emled particles of water in the shape of mist or haze upon the 
chemicully active rays is also shown. 

Professor Roscoe in 1864 conimiinicated to the Royal Society 
,.he results of simultaneous nieasuremeuts made at Heidelberg 
iiiul Manchester and Dingwall and Manchester, and again in 
1867 he gave the ri'sults of a series of measurements carried out 
,t the Kew Observatory from April 1, 1865, to March 31, 1867, 
,ml also a series of observations under the equator made at 
Panl in lat. 28' S. in April 1866, during the rainy season. 
The first result of the Kew observations is that the mean chemi¬ 
cal intensity for liours equidistant ironi lujon is constant; 
that is, the mean chemical intensities are equal for equal alti- 
-udes of the sun, so that the mean of all (^servatious made 
about fill. 30m. a.ni. corrcspcaids wdih mean intensity at 
2li. 30ni. p.in. The curve of yearly chemical intensity is 
round to be unsymnietrical about the vernal and autumnal equi¬ 
noxes, or for 100 chemically active rays falling during the months 
:)f March and April, 1805, 18()6, and 1867 at Kew, there fell in 
August and yeptember 167 rays, the sun’s mean altitude being 
the same. The cause of this auluiiiuul maximum is not due to 
iation in amount of cloud, but probably to a less amount of 
atmo.spheric ojialescenoe in the autumn as compared with the 
spring. 

The, Pani observations prove that the activity of the 
chemical mys in the tropics is very much greater than in our 
latitudes—on one day 55 times as great. Now it has been re¬ 
marked that the dilliculty in obtaining a good photograph in¬ 
creases on approaching the equator ; and that more time is re¬ 
quired to produce the same efluct on a sensitive plate under the 
tW blaze of a trejiical sun, than in the gloomier atmosfihere of 
London. It is said that in Mexico, wlieru the light is very 
ntense, from 20 to 30 minutes are reiiuircd to produce photo- 
pTaphic cfl’ects, which in England require only one minute. It 
hasW,n supposed that the lieating and luminous rays exert a 
retarding inliuence on the more refrangible portions of the 
spectrum ; but the fallacy of this view has been establish^ by 
the series of direct measurements of the chemical intensity of 
sunlight made at Pard by Mr. Thorpe. The following numbers 
give some of the daily mean chemical intensities at Pari) com¬ 
pared with the same days at Kew 

2 2 
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708 


707 


1866 

Kcw. 

Par4. 

Ratio. 

April 6 

28-0 

242-0 

8-4G 


7*7 

301-0 

39-09 

» « 

6‘9 

320-4 

55-25 

» 11 

25-4 

233-2 

9T8 

„ 20 

38-9 

385-0 

9-90 

» 24 

83‘6 

302-7 

4*34 


It should ho rojiiarkcd that light of the intensity 1-0 acting 
for 24 hours is taken, as 1000, so tliat the value of the mean in¬ 
tensity at Kew is represented by the number 94-5, that at 
Lisbon by 110, and that at ParA by 

In 1871 Professor Roscoo nn<l Mr. Thoipe c.fnnraunicated to 
the Royal Society a paper ‘ Gn the mcusuremont of the chemi¬ 
cal intensity of total daylight made at CJutaiiia during the toUil 
eclipse of December 22, 1870.’ It upiiearn from tin* (dwerva- 
tions made, that the diminution iu the tobil chemical intensity 
of the sun’s light during un eclijise is dii-ectly proportional to 
the magnitude of the obscurtiti(jn. After the commeucemeiit of 
total eclipse, the sensitive pap(?r was exposed for 95 Hec«)nds, but 
not the sliglitest chemical action couhl be detticted. The Catania 
observations further eon firmed the fact before announced, that 
for altitudes below 5<)'‘ the ninount of chemical action due to 
diffused dayliglit in the plane of the horizon is greater than that 
exertecl by «lirect radiation ; and also that at altitude.^below 10' 
direct sunlight is almost completely dqnived of its chemically 
active rays. 

DAY-MARE, a term sometimes uscmI to di-signate .*i sen¬ 
sation of severe opiu'ession at the c.hest (‘xjierieiiced by ]»ersons 
awake, but rcisenibliiig the night-mare. It has accordingly 
been called Eplmltfs vinilanliniii. 

DAY-SIGHT, a ])eculiar vision, unusually defective in the 
dark, but clear in the daylight. It is known as nyclalopiu. 

DEAD, THE, their identification [Idkntity of Livino and 
;i)NAi), E. a S. I. 

DEATH, AGES AT [MonTALiTY, Law op, E. C., vol. v. col. 

7641 . 

DEATH, CAUSES OF [IlYOiftNE, E. G. S.]. 

DEATH, DANCE OF [Dance of Death, E.C.S. col. 6981 

DEATH, REALITY OF. The question whether life is really 
extinct in one who seems to be d(!ad, though it has lost the 
interest it once had here in England, still retains it in Franco, 
and other of the continental nations, iu wliich the custom of 
early interment prevails. We have it on the authority of .T(»liu 
Howard that, when the jail disti’inper was ribi in the prisons 
of England, pilsoiiers brought for bui ial revived on being washed 
with cold water; and the small-iiox formerly supjdied some cases 
of the aaine class. But the cases were never so nnnu'rous as l( 
induce any medical author of repute to treat the subject 
methodically. In France, on the contrary, medico-legal writers 
of distinction, such as Winslow, Bruliicr, Louis, and Fontmielle, 
have treated the suliject, and have, collecled a. formidable mass 
of cases in which persons only <lea(l iu appearance were, treated 
as milly dead, Mahon, Fodei’e, .and Orlila liavo al.so givtiii 
some attention to the subject; .and, in deference, perha]).-;,i<» flu- 
prominence given to it in Fn-ucli works on forensic inedi< ine, 
it has found a ])laee in our English standard work.s. Tlie qne.s- 
iion. Is life really extinct ? has obviously a ])racticttl value eiaai 
in England ; for in all cases of susjiended uiiimalion tbea(h>ption 
or neglect of measures for restoring life, .and the jversisttmee of 
OUT efibrts, must ntuals (le])eiid on the answer we give to this 
question. 

The states of body in which the question may arise are 
those known as syncojiCj or fainting, asphyxi^t apnoa, or .suflo- 
cation, and that little understood condition known as tmiirc. In 
all these forms of susjiended anim.ation the answer to the (pies- 
tion is atforded by the success or failure of the eilbrts m.ade t.f) 
rcistoro life. Among the <'.aii.se.s of s^yncopfl may be mentioneil 
loss of blood, mental shock, llie .action of some poisons, and 
the oxliaustioii brought on by such diseases ns idaguc, jail-fever, 
and small-pox ; among the causes (d‘ as^phyxia^ throttling, hang¬ 
ing and strangling, drowning, sulfoc.ation by (Mirbonic nci<l 
gas and the damps of mines, and the action of certain poisons. 
The chief means for restoring animation are cold water sr»rinkled 
or dashed on the face, aitilicial respiration, warmth and friction 
to the surface, the liorizonal position, hartshorn to the nostrils, and 
electric shocks passed through the chest from the sj)ine to the breast. 
The French authors who have written on this subject of susjiended 
animation have treated at some length of the signs of death, and 
have been occupied, somcinaifirming,othersindenybg, tlieir value 
and conclusivenusB. This past of the subject belongs to the next. 


heading. [Asphyxia, E. C., vol. i. col. 612 ; and Stnoopjo, E. C. 
vol. vii. col. 966.1 

DEATH, SIGNS OF. Of these some are uncertain, as being 
common to suspended animation and death itself, some trivial 
and inconclusive, some certain. To the first class belong the 
absence of motion and of sensation, or the power of expressing 
it; the cessation of circulation and respiration; and a consider- 
able reduction in the temperature of the body. To the second 
class belong that pinched and shrunken state of face and feature 
known as the fuewt Jlippocmtica; the loss of elasticity in the 
skin, so that when pressed with the finger it retains the pit 
formed iu it; the loss of roimdness and clearness in the eye, 
and th(! formation of a sort of film over it; and the flexure of 
the llmmb across the palm of the hand. The third comprises 
the extinction of heat in all parts of the body ; the abundant 
.snbsiilciKJc of him; blood to the parts of the body that happen to 
li(i lowest, known us cadaveric Uvidity ; that rigid state of the 
fleshy parts of the whole frame called cadaveric rigidity, or 
■rlfior'iiiorlU; and pntnifaction iu its several degrees and stores. 
TIh‘. extinction of muscular irritiibility, as ascertained by insen- 

Lilily to the g.alv.anic shock, is another certain sign of death. 
For more minute and precise inlbnuatioii on these several signs 
of d(‘atli, and tlui reasons why some of them are deemed iiicon- 
;b^si^'e, the r»;uder lunst be referred to the standard works on 
uedical jnvi.s]mi(h»nce, or forensic medicine. The facts con- 
I necled Avith Hit', subject that aie of general interest and most 
jpruclic.il value .‘ire ihii ascerlained existence of states of body 
geiieially known .a.s suspended animation, in which the most 
caieful ex.aiuiii.ation with instruments and te.stR of approved 
delicacy cun detect no signs of breathing or of circulation, and 
where the. only means of distinction between death apparent 
and real is the success or failure of the attempts at resuscitation. 
It may he worth while to add that, as almost every form of dis- 
I'ase has been a.ssumed by imposters, so even has death itself; 
and lli.'it a lew persons liave possessed and displayed the rare 
faculty of simulating every outward and ordinary sign of death, 
except, of courn', those already indicated ns conclusive. The 
first systematic writer on forensic medicine in this countiy 
(T)r. Male) tells us that T)r. Clcghorn, of Glasgow, in his 
lectures used to mention the case of a man who could feign 
de.itli, .and could .so susjieml, or at le.ast moderate, the action of 
the heart that its pulsations (‘.ould not be felt. This man died 
suddi’iily. But we are indebted to Dr. Che.yne, the author of 
the ‘English ^Malady,’ lor a minutely descrilied and well- 
aulhentii-ated case of this kind, wliich is, in many points of 
view, eminently instructive, jiikI in none more than in the 
jii-oof it aflbrds of the ]iossession by certain persons of the 
rare.sL and most. exce])t.ionnl fticaUien and powers. The Hon. 
Colonel I’own.slieml avms the subject of inquiry, and the fol- 
htwing is Clieyjies account of his case:—“He told us he 
had .sent for ns to give him some accoimt of an odd sensation 
lie hail for some, time o))Ri;rved and felt in himself, wliich 
was, that, conqiosing him,self, he could die or expire when he 
])le;i,s( (I, aiid yet, by an rffort, or .somehow, he could come to life 
again; which, it .seems, he had soiiietime.s tried before he hud 
.sent for us. We all three, felt liis pulse first: it was distinct, 
though small and tlinyuly, and his heart had its usual beating. 
He composed himself on his bac'k, and lay in a still posture 
.some time; while I held his right hand, Dr. Baynard laid his 
hand on his heart, and Mr. Skrine held a clean looking-glass to 
his month. 1 found hi.s ]ail.se. sink gradually, till at last I could 
not feel any by ibe most exact and nice touch. Dr. Baynard 
could not feel the least motion in his heart, nor Mr. ^krine 
di.scern the least .soil of breath on the bright mirror he held to 
his mouth. Then each of us by turns examined his arm, heart, 
and Inv.'ith, but could not by the nicest scrutiny discover the 
least syraptoins of life iu him. Thi.s continued about half an 
hour. ' As we vvcie going away (thuikiiig him dead) we 
observed some motion about the body, and upon exainiuatiou 
found his pulse luid the motion of his heart gradually return¬ 
ing ; he began to breathe gently, and speak softly. This experi¬ 
ment was made in the morning, and lie died in the evening. 
Oil opening the body notliing was discovered but disease of the 
kidney, for which he had long been under medical treatment, 
all the other yi.scera being perfectly sound.” 

This narrative infoniis us incidentally of the methods in com¬ 
mon use for ascertaining the pre.sence of the functions of breathing 
and circulation. Of death simulated for purposes of der— 
there is a curious account in the ‘ Chronicles of London 1 
John Overy,the rich miserly ferryman, whose daughter foun 
and endowed St. Mary’s, Southwark, (Housed hiinsdf to be laid 
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out as dead, that he might save a day’s outlay on food, and, 
being scond^ised by the conduct of his servants, came to life 
only to bo killed by one of them, who really was, or aliccted to 
be, frightened by his resurrection. 

DEATH-BED DECLAKATIONS [Evidence, E. C., vol. iii. 
col. 9921. 

DEBILITY, a term much used by physicians, and still more 
by the public, as the synonym of weakness. The common 
causes of it in the healthy are want of nourishment, sleep, or 
rest, or exhaustion by excesses; and in sick persons chronic 
maladies, such ns consumption. There is also luucli weakness 
present in those cases in which the blood does not cont-iin all 
Its proper elements; as wlien iron i.s wanting in the nnmmia 
of young women, and a free acid in Bcorbiitics deprived of 
vegetables and fruits. Persons op])re38ed by excess of blood, 
as in the state known as plethorn, are also weak ; as ai-e, tlio.se, 
too, who sillier through gluttony and inteiniierance, and neglect 
of opening medicine when needed. Among the more obvious 
and direct causes of weakness are loss of blood, mental .shocks, 
and depressing passions. As a rule, weakne.ss can only be 
changed to strength by treatment based uiion a knowledge of 
its cause, whether that consist in oppression of tlu; vitiil powers 
or in depression. 

DEBTOR AND CREDITOR [Arrest op the Person, 
E. C. S. col. 157; Bankrupt Laws, E. C. S. col. 

DECA, Or. Swa, few, much used in combination, as Decagon. 
a figure of ten sides ; iJecalogiie (SesdXoyot), the Ten Comniaiid- 
ments, the Divine Law given to Mo.ses on Mount Sinai; Decaslyle, 
having ten columns, &c. 

DECACHORD (from the (ireek, 8 «ko, ten, and X"p5J?, <i chord), 
a musical instrument having ten strings, nientionisl in Psalms 
xxxiii. 2, xcii. 3, .and cxliv. 1 ), as ^53 {nchrl asor). Of 

this kind was the iiistnimeiit shown on an A.ss;vTian bas- 
relief in the British Mirscum, representing a ])roces.sif»n of 
musician,s going to meet the conquerors returning from a battle. 
Here the “dulcimer,” as it has l»e<!u sometimes culled, which 
was ill all probability sha]K!d something like a laodeni man¬ 
doline, but liaving a bridge like a violin, is oriiaiiieiited with 
tassels, and is carried in front of tlie ]ierfornier, being fas¬ 
tened round his body by means of a strap tir hand. In his right 
hand is the pled rum, or instrament for striking the .strings, while 
his left appears to have luic.n nsisl for the pur 2 )osi‘ eilher of 
twanging the.m or else checking their continued vibration. 
Anioiij^ Doth the Assyrians and the ancient Hebrews mmther 
ten-stringed inslruiiienl was in use, of which ex.amplea may 
likewise he seem among tlie sculptures in the l>riti.sh Museum. 
It was similar in kind to the iiehel asor, but differed from it in 
shafie, being an oblong sc^uare, or triangle, on wdiich the strings 
were, stretched longiLudinally, the latter being struck, or inorc 
probahly twanged only, by means of a pUxtrnm. Here the 
stiings were jdaced, one above another, at regular distances, 
the lowest being the shortest and so ])rodn<5ing the highe.st, 
and the uppermost the longest., jiroducing the lowest note. 
The performer holds the plectrum, not at one end, as in the case 
of the dulcimer, hut in the middle, wliile his left hand is here 
also employed in checking any unreqnirwl vilmiticni. On the 
front pillar or bar, which is surmounted by a small hand, appa¬ 
rently made of ivory or metal, and ivliich, it has been conjectured, 
might have stwved us a stand for uTitten music, are dots which 
probably represent the screws or pegs round whi(di the, strings 
were fastened, and by means of which they wen; tuned, while 
from the front depend some tasselled cords, which evidently 
served no other purf)osc hut that of ornament. This iiistruuieut 
is introduced into the Assyrian 8ciili)ture.s more fTe([uenily than 
any other, and never singly, there being always at lea.st two 
together. Neither does it ever aj)])ear in couibinntion with 
other instruments, either stringed or wind, and it is generally 
seen at the entertainments or sacred rites of the moiiarc.hs. 
From all these circumstances, it is reasonable to su]»p»)sti that it 
was a favourite instrument, more. esj)eeially with the upper 
classes. The a>sor was sujiported by a belt pa-ssing ove.r the 
shoulders of the perfomor, and the number of it.s strings varied 
from BIX to ten, the foimer occumiig upon the earliest exaniidea 
of the instrument, and increasing gradually to ten, which is tin 
highest hitherto found. Among the early Egyptians harps oi 
ten strings were used, and one of them was described by Bnice, 
in a letter to Dr. Burney, upon the toriih of Rameses HI. at 
Thebes. (Dr. Charles Burney’s General Jlistory of Music; Sir 
John Hawkins’s General History of the Science mid Practice of 
Musk; Fetis’s Histme G^nSrale de la Musique; Carl Engel^ 
Musk of the most Ancknt Nations.) 


DECADE, a gtovrp or number of ton ; and sometimes used 
Tor the tenth. Thus a period of ten years is called a decade ; a 
'osary is divided into fifteen decades of ten beads each [Beads, 

3. C. vol. ii. col. 26], and eacli tenth head is commonly called a 
decade. In the French republican calendctr of 1793 the months 
were divided into three decades of ten days each, each tenth day 
'' leing named Pecadi. 

DECALCOMANIE, derived from Dkallotkrf to take off the 
top, decalqucr, to coimterdraw, and manie, fancy, is the art of 
transferring jjictures and designs permanently upon glass, 

marble, leather, and fabrics of various descri])ti()n8. 

It is of so simple a process that, since its introduction, it has 
jeen exteiLsively practised as a recreathm .and pastime, although 
it is highly valuable to manufacturers, potters, artisans, and hoiise- 
lecorators. The method of decalcomauic is this. The article to 
je decorated (if it he of china or glass) should first be carefully 
washed from gi’t'ase or dust, then slightly heated while the jne- 
ture is coated thinly with prepared cemeiil, and jilaced ifi the 
required iiosition the cemented side downward, then rolled over 
with a Inaivy roller, or, if on a rounded object, jiressed tightly 
with a cloth. A little wliile after the jirocess a damj) sponge 
ihould he applied to the u^jper surface till the i>aj)er becomes 
iuHi<;iently moistened, iijjon which event, with a pair of pincers 
)r the fingers, it can he easily removed, and the ijicturc will he 
bund to remain clearly and permanently ujjoii the object. 
Should any bubbles u]q>ear, pricked with a line needle, Ihey 
vill I'i-adilv dis]>cm*. A damj) sponge sliould he lastly passed 
iver the )»ii“,iiire to remove any snl)stanccs that may havi; atlhered 
o it from the jiajicr. No further care is ivqnired ; it can ho 
vmshed without the least fear, and is most durable and effective. 
Where the article for adornment is of any soft material, such 
as silk, leather, &c., it is necessary first to cut out the picture 
outline, otherwise the cement is a^it to disfigure the sub¬ 
stance. If laid iq)uii wood it can be varnished over, wdiich pro- 
is brings the colours to jterfectioii and keeps them fresh. Ciiiiia 
and pottiTy is luinted in a like maimer before it is glazed. 

Boxes can be obiainetl at all the princijial artists’ culourmen, 
iqdete ivith every reciuisite, as well as an endle.ss variety of 
le.signs beautifully jiriuted in euloiirs, which cun also be 2 mr- 
•hasi;d ready pre^ian^d w ith cement. Fancy articles of cherry 
and satin wood, plain china vases, in antique and fantastic 
shapes, purses, .stiectacle-cases, and mimerons orn.'imcnts are also 
' t expressly for tli(! ]mrpose of (ixiivcising the art of deealco- 
inanio. 

DECALOGUE [Deoa, E.C.S. col. 7()9]. 

DEtUDUA. This term, derived from the Latin words da 
and cado, ineaihs a falling ojj'. Thus idants that cast their 
leaves in winter are styled deciduous. In unatomy tla; term 
i.s iqiplied to tin; spongy membrane, or chorion, ivhich is a 
product of concejition, surrounds the ovum, and is f brown off 
at the biith. Tlie chorion, or menibrana decidua, consists of two 
])orlions, one of wdiich (the D. vent) lines the wtniib, and the 
other (the JJ. rejlexa) siUToimds the ovum, and is said to be 
reflected f)ver. 

DECLINOMETER, an instrument for measuring the angle 
which the jilime of the magnetic meridian makes with llio 
plane of the gcograjdiical meridian, .such angle being known as 
the magnetic declination. The principle of the instrument is 
given under Tekrektrial Maunetis.m, E. C. vol. viii. eol. ICO. 
Under Maonetometeu, E. (k S., will be noticed a lew of the 
more inqxirtant forms of the instrumcnl, including the self- 
recording. 

DECOLLATION. This w'ord, which has the same significa¬ 
tion as the one more generally known, decapitation, is only 
a]qili(:d to the execution of St. John the Bajitist. The saint is 
gmierally diqiicted in art. with a lamb on a hold?, tunic of camel’s 
hiur, luinh and cross, or lamb and locust, and other similar 
emhlems, as at llaiiw'orlh, Worstead, Bnrlingham St. Andrews, 
Attleborough, and Kimberley. The decollation is not very 
frequently met with in nicdiajval wiiulows or in the illnmiuatcd 
service-books. A. F. Didut, in liis account of the JMissal of 
Jacques Juvenal des Ursins (a most magnificent MS. of the 
early part of the lilleeiith century, jmrclmscd at n cost of 
upwaras of £1400 for the city of Paris), mentions a very fine 
illustration of the decollation in these words “ . . la 
miniature rejirc^seutant la decollation de saint Jean-Baptiste, 
. . . on jieiit appeler nn des plus fins diamants entre tenis 
ceux qui brillent dans ce Missel. Apres avoir attentivement 
examine co tableau, si I’on portc la vue it la partie sup^rieure, 
on y vorra comme accessoii c unc representation en camaieu do 
I’oxliumation de la tetc du saint et de ses 038emen8, .qui*pro- 

z z 2 
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jettent une lumi6re tlor6e sur Ic sol partout ou on les dfipose.*^ 
A few instances may be found in the seals of the 13th, 14th, and 
16th centuries. A fine exainjde of ] 3tli-century art is shown 
in the counterseal of the royal bnr{»h of Perth, the original 
of which, fortunately in excellent preservation, exists in the 
Beconl Office. An executioner is in the act of raising a long 
sword in his right hand, and grasps the head of the saint with 
the left. Herodios stands by with the charger to receive the 
bloody guerdon of her lewdness. The group is carefully jwised 
under gothic architecture of the finest period. The attitude of the 
saint, kneeling, in an onmniental coiiipartintiiit, is skilfully 
designed. The engraving will be seen in the supplementary 
volume of H. Laing’s ‘ Catalogue of .Scottish Seals,' )>. 221. 

A very common form of the decollation of St. John is found 
among the private personal seals of the 14th century in England. 
A fine example (fig. 1) is liere given, representing the saint’s 



Fig. 1. 

head in the dish within a cusped circle ; the matrix, which was 
probably silver, was so constructed that it could he screw'ed out, 
in order to make an iinjiression of this c(‘ntral jiortioii only; 
when drawn hack, tlie remaining ])!irt of tlu‘. matrix wiis also im¬ 
pressed ; this is oval, and bears llie legend—“Clapnd Ba])(ti.s]t {0 
—Amor Joli[ttnnJie.” The most usual form of the legeml upon 
seals bearing this device is-- “ Ca]»ut Johannis in disco.” 

Another curious and ecpially common form of the subject 
(fig. 2) represents within a l)ead(‘(l border, oval, a lion dormant 



Fig. 2. 


at the foot of a tree, in the hranclies of wffiich the saint’s head in 
the dish is jdaced; the legend, in this ca.se, is one of those, 
favourite mottoes of theperioil, “ Frange, lege, tegc.” [Oountkii- 
BEAL, E. C. S. col. 642]. 

Fig. 3 is one of the most remarkable examples of the decolla- 



Fig. 8. 

tion. Probably from a silver matrix, and the property of an 
ecclesiastical dignitary named Kadulfns, or Kalph, Hakeford. 
The act of decollation hero is depicted taking place upon a 
bridge, on which is inscribed the sentence, “ Ego vox clams,” 
the commencing portion of John i. 23 : “Ego vox clamantis in 
deserto,” beneath the bridge a Hake fish, and a/ord are visible, 
fonning a rebus on the surname of the ecclesiastic. The legend 
is as follows:—“ Vas, Hak[e], Ford, su[n]t i[n] testes, Buptista, 
Ilad[uli]i.” 
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DE(^OLORATION, blanching or bleaching, the removal 
of the natural or acquired colour of solids or liquids. The 
chief decolorising agents are light, air, and moisture, animal 
charcoal, and several gases, among which chlorine and muriatic 
acid are the chief. [Bleaching, E. C., vol. ii. col. 188.] 

DEOllEkSCENT. In Heraldry, the moon is said to be ds- 
crescent when her horns point sinister; increscent, when they 
point dexter ; crescent, when they point towards the chief, or 
upwards. When the moon is represented at the full, she is said 
to be in ’pleniliuk, or in her complement. 

DECKETA liS, tlie decrees of the Pope. [Decbbe, Deore- 
TALics, E. 0. vol. iii. col. 4r)().] 

DECLJS.SATrON, a term applied to fibres that cross each 
other after the fashion of the letter X. The fibres of the optic 
nerve, which arise on the right and left sides of the brain, 
crossing over to the left and right eyes, respectively, are said to 
decimate. 

DEFECATION, a ])roc(!ss employed for the separation of 
liquids from their coarser impurities. It consists oi two parts, 
subsidence and th'cantjition. It is cbeaper than the more expe¬ 
ditious process of filtration. 

DEFECJTIO ANIMI, an old term for syncope, or fainting. 

DEFILADE. When the crest of the parapet, or highest por¬ 
tion of a work, protects and conceals the interior of the work 
from an enemy on the outside, it is said to defilade the interior. 
If the w<irk and the emuny are alu'ays on a level plain, the 
narapet will defilade anything of a less height placed behind it; 
but if the enemy be on higher ground, ns A, it is evident that a 
much smaller portion of the s])ace covered by the parapet, B, 
wdll be protected or defiladed from A. To protect the inside of 



a fortification from being seen into, by troops posted on sur- 
roumling hills is a niatttir of great im]>ortaiice, and can only be 
arranged by either of three methods, or by combinations of 
.all three. 

1. By raising the parapet tf) protect or defilade a greater 
portion of the interior s]tace. 

2. By placing traverses in various portions of the interior 
space, so h.s t<» conceal it from th(‘ enemy. 

3. By low{‘ring the surface, of the ground within the work. 

It will be seen that the ])ara])et, B, protects or defilades only a 
small .sjiace behind it. If, however, the 2 )ara]iet be raised to D, 
it will ]>rotect a large s]iace.; or if a traverse, C, be added, the 
same clfect will be juodnoed ; or if the ground be sloped away, 
as at E, it will b(‘ protected in a similar way. 

AVhicli of these methods shall b(^ adoj)ted is, of course, deter¬ 
mined by the particular nature, of tlfft case*. The; plane passing 
through the crest of the parapet, and the, site of the enemy*B posi¬ 
tion, i.s tenned the jdane of defilade. Until afewytiarsago, it was 
always assumed in ijiiestions of <lefilarle that the line A B was a 
straight line. The improvements in artillery that have i-ccently 
taken place have compelled the fact, that shot moves in a curved 
path, to be taken into consideration, the space protected by a 



parapet of a jpven height being very much less 
fixed, BO that it Btiikes at a.conBiderablc angle. 
iB shown on the sketch. 


when the shot is 
This difference 
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The advantage of the modem rifled artillery being that great 
accuracy can be obtained when guns are fired at a nigh eleva¬ 
tion, which could not be obt^ned with smooth-bore guns, it 
follows from this that many fortifications that were defiladed 
on the assumption that the path of a shot is a straight liue^ have 

E ed to be almost useless when attacked by rifled artillery. 

has been particularly exemplified in some of the works at 
Paris, which, although carefully defiladed on the old idea, have 
proved themselves to offer but little protection against shot and 
shell fired at high angles. 

DEFINITE INTEGBALS. It will be our object in the 
present article to offer a view of the more recent discoveries in 
this extensive subject. We therefore deem it necessary to 
Msume a certain amount of knowledge relative to definite 
mtegrals on the part of the reader. It will be sufficient if he 
is ai^uainted with the admirable chapter on Definite Integrals 
in ‘Gregory's Examples on the Differential ami Integral Cal¬ 
culus,’ and with the article in the ‘ English (Jyclopaidia’ on the 
same subject. We commence by investigating the values of two 
definite integrals, which, althoiigh lonp known, have not been 
demoiistrated in the works we have just mentioned, and of 
which we shall make continual use in tin*. j)resent article. To 

determine the value of ^ when* (n) is a XM)sitive 

fraction. This integral is most readily found in tlie following 
manner:— 

Consider the differential equation, 

» + (as - » + 1) 74 - 0. 

We easily see that, by putting u = ^ € '** Z, 
u above dillVrential (upiation. 

But solving the e(puition m = 0 is the com]dcte 

integral. 

I fence J ^ 2 —T »^ where C is to be deter¬ 
mined. Now multiply this ecpiation by and integrate 

with respect to (*) from jc = 0 to a; = cc, and wes liave 

dz Cr(») „ 

u“*ja~fcr- -i-’ " = t”"' 

2 " /*T 

C = J 0 cos {n — 1 ) d . 

Now / co 8 “~^ 9 cos (a — 1 ) 0= 7 : 7 , 1 .-. (Sec Oregorj'’a Examples.) 

Hence 0 = 1 ,, . , and the value of the integral is — 
r (n) 

ih 2ir , 

■«» (i V'lir r («) * * 

The next integral we intend to prove is the following :— 

/*^d6 cos? 0 cos n 9 *= - - - ^ --r 

where C and n may be fractional. 

To prove this we remark, first, that using one of Euler’s in¬ 
tegrals— 

, y, 2 ^(^ + | + 1 ) 

Secondly, using Gauss’s theorem for r (nx), given in Gregory’s 
examples:— 


and lastly, we have— 


1 


2 m? 

*• + 1 1.2 ■ * (r + 1) (r + 2) 


— (in'* -2 ?) 


1.2.3 

rKfn-i. 


+ Ac. 


‘ {r+l)(r;2) (r + 3) 

• -j—) 

ss _ r7/ir(r+i) _ r’tr + i) 

rmr(r - TO +1) • r(r + VI + ]) ~ rxr'^+ 1 )r(r + toTi)‘ 

Now cos na; = 1 - ^ 2 i 2 3 4 « — Ac. 

Hence, using tlie above remarks in succession 

/»* ff 

/ cos a* cos nx — 
a 


L T ^ + ^ 




1 . 2 .3; 4 ■ 


1 . 2 


If-) 


\V ric+i) 

r ^ 

«2(»2-2=) 2 

1.2 . y .4 ■ 




9^ + 


( 2 -) ) 

•’('*■1) F "• I 1 < (F’) _ } 




irriCH) 
fC 


r (c + 1) I 




VT 


7rr(C + l) 

We now divide tlie subject into the three following sections. 
First, tlie summation of series by means of deiinite integrals; 
secondly, the solution of dilfereiitiul equations by meiuis of 
definite integrals; and, lastly, the evaluation of Definite In- 
tcigrals. 

Heetion 1 .—In considering the summation of series by means 
of definite integrals, we commence with the series ;— 


1 + 


^ o (a+ 1) a' (tt’ +1) a" (o"-f 1) k’ . 

C.c'.r ^ e '(C+ Firff'''(C'’+ 1 ) i. 2 


^a(o-H).,. (o4j^-l)aV + l)... (o' + n-l) aV'-H)... (o" + ?i-l) 

CiC + l).,.(C-h?i-l) C'(C' + 1) ... (C' + n-l) C"(C' + 1)... + * “ 


1.2.3...n . 

Where the number of the factorials a’, a'.. . ig not greater than 
the number of the factorials 6, C. .. 

If a is less than C, we have from one of Euler’s integrals :— 

^ 2 )’... («-f n - 1 ) rs 


C(C+1) (C + 2)... (C + n-l) ror(C- 




m+n-1 

(1-w) du 


If a is greater than C, we shall have, using the second of the two 
fundamental integrals just given . 
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^^ction 2.—We wiU now consider different methods of solving 

c (C+i) (C+2)-(• + n-l) differential equations by means of dehnite integrals. We pre- 

2 «+«-i rcrfa-C+l) /*: .j... , ^ sume the re^cr to be acquainted with Laplace’s method of 

* - - - '—^ / * co8*+""‘ 9 €'““•+*solution; it is proper, however, to observe that linear equations 

ra capable of being resolved in this way have been very olaboiately 

treated in Spitzer’s ‘ Studien iiber die Integration dor lineoren 
Also using the first of the two intecrals:— Gleichungen.’ Vienna, 1861. Several important equations are 

® there resolved. It is shown, p. 60, that the differential equation 

C(C+l)...(c+«-.i) 2ir y-co + + K+fto* + <-o«»)y can be reduced to the 

By means of these integrals we may reduce the above seiieB to f„|.m A„ + R + A'- v • 

the exponential form: thus, if the number of the factorials « be + (A. + B.^) ~ + A,z, which is capable of being 

equal to the number of factorials C, an<l the (mantities a, o' be » ,, , 

less than the quantities C, C, each to each, we have for the sura Laplaces method, 

of the above series The solution of tlie dilfercmtiMl n.mmiim, 


_rc_ _rr 

To r“(C-'«) * r«' r (C'~o') * • * 

/•l /»1 0-1 o'-l c-«-i„ C' 

/ / w * ... (l-w) (1-2) 


The solution of tlie dilfcrential equation = £C«m can be 
easily expressed by (?/,) series of llui form : 

u = VT (Au + A, »;'» + »• + AjS'-^C^+'O +...,) 

dvdz... which can immediately be summed by the methods of last 


f fl V ^ s* ^ ... (l-w)^““ ^ 1 - 2 ) can immediately be summed by the met' 

® ® sect ion. *' 

where the number of quantities ■/, s . . . is equal to the number liuear difftrciitial equation of the nth order- 


of the quantities o" o' . . . or C, C' o . . . v b-) “ '*'+ y {x\ + v \ a 

Similarly the sum of the series whoso general term is ~ ' ' r/.V'-i* ''' • • • + Xnw «= 0 

y/jr -Ti --i \ i v" ,— 17 -”-,— symbolical form given by Professor Boole, 

C(: + l)...lC + «--l). C^S+l)... (C Mt-li... ^ «?., + 0, (D) ,, + ...:= 0 

will be found to be :— m 

^ Mlieie * — a: — - 1 ), an e(]uali()n we hope to explain Avhen 

L*._‘ ... *^”11_ ‘ •'> • • • Ir^ding of the Calculus of Symbols. AVhen this eciuatiou con- 

Iv J -toJ-V, y sisLs of two terms, ami thcrelore is of tlie form (B) w + 

A. (in f'»i/ = 0 ili.v 1 .. 1..11' 


rc.j £C' . 

2ir * ‘iw 


We reduce this to a possible form by putting s ~ tan 0, z' = 
tan a . . 

Again the series 

- » .rtCO -(* + £>' , 

.JL + +.. == r 

o + C o-i-2ff o+3iJ k/0 j X 

where « is loss than unity, as will be easily seen by expaiuliiij: 
the denominator of the integral. 

We will next express the sum of the series 


(D) f' 7 / = Oj ihiv iiit('gijil can always expressed by series 
:anfl z^ = wliic.h can be summed by a delinile integral. Thus the differ- 
» ential equation (‘ Cambridge and Dublin Mathematical Journal,’ 

vol. IX. p. 107 )— 


3 It .. d- II , dll , . 

7/;^ - 77- + 7 G " ® 

can be reduced to the symbolical form— 

(i)-ft) (1)— (1) (I>—fi) u — /a e® M = 0 

where a, c are roots ol‘ the e(puvti(jn — 

s® - + (^> + ^-^2)5 _ r =. 0. 


“ + iTa + l.’ars i". araT* + ••• " The wluUou (.r Ihk «iauliui in «mu« i»_ 

definite integral. .n „.« 


i * 

Hence *” =» c ^ ■ 


2 -v^ir log, X 


- r dz i 4 1 %', a: 

log. X*'-^ 


1.2 1.2.3 


Lastly, if avc have a series of the form¬ 
at- + + (*+‘-Jr . 

1.2 ^ 1:2.3 + •••• 

we must transform (a 5 +n)»* by means of the integral 


u -- A a:" 5 

(a- O + l)... {(t-li+n) {a. <‘+1) ... {a-c + 71 ) l.'Z... ii 

+ R 2 , -,.._ 

{ 0 -.r. + J)...(lj r+v) [h « + (6-c + a).1.2.3... 71 

+ C a^ 2_-’i!_ 

C-a t-(c-6 + l)...(c-6 + ,i):i-.2.8... 7 : 

This equation may be summed by the methods we have iust 
consnuired, and we find :— *' 

““‘ 9 »“—* taed^. 

Cos I M-r cos 0 oos if> siu (0 + 0 ) + (a—I, + 1 ) 0 + (a- c + l)if> 


(tan 0 + tun 0 ) ( 






^•2 1.2.3 •••• Cos j/ta 5 cosOeos 0 Km (0 + 0) + (A-c + l )0 +(ft_fl + i ^0 

we must transform (a+7i)»* by means of the integral _ (tan 0 + tan 0 ) j 

which reduces the summation of the series to a case analogous to I ** * 

that ia the last example. For further information sec Mr Cos j («aj cos 0 cos 0 sin ( 0 + 0 ) + (c—a+l)o + (c-J+ 1 ) 
Iluasell’B papers in the ^Phil. Trans.’ 1866, and the ‘ Proceedimrs ‘ ) 

of the Royal Society ’ for 1866. ® — (1»“ 0 + tan 0 ) | 
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For other examples, and for the method to he purped when 
of the quantities a, h, c, are eciual, see the article in the 
* Cfamhridee aud Dublin Mathematical Journal’ just cited. 

When the symbolical equation— 

^0 (R) w + (D) €« u + (D) + . .. = 0 

contains more than two terms, the general term for the series 
for (w) will be given by an equation of dilierences of the form— 

/o (»») + /i (x) ««-i + /a (®) ««-a + • . . - 0- 

Sometimes this equation can be sol ved, and the general term 
expressed us an explicit function of (x). The value of (u) can 
then be found by summing the resulting series by a definite 
intend. (‘ Quarterly Journal of Mathematics/ vol. i. p. 23.) 

Mr. Harley has met with a symbolical dilferential equation, in 
the course ot his researches on dilferential equations, to which he 
has given the name of the Differential Resolvent. It is this;— 

_JU*_ 

»-2.) 


d0 V cos 0 cos (/* sin 0 cos fl + ® ® ■ 

2 




= 5 O 7“ 

2 /t* « ( * ~ V/* * + 2/i e + 


D (D- 1 )_ (D-?i 

The solution of this equation in single definite integrals has 
been given by I’rofessor Boole, in the ‘ Philosopliicid Trans¬ 
actions’ for 18C4, and by Mr. Russell, in the second volume of 
the ‘ Manchester Transactions’ (third series). 

Lastly, the above methods may be extended, as shown in the 
‘Cambridge and Dublin Mathemalical Journal’ (vol. ix. p. 112 ), 
to a class of linear pailial dill'erential equations. The following 
are examples of this method :— 

, (Pa o (Pa (la da 

and f “ - , = «. 

(U\ fM\ .... (Ixh 

The solution of the ecination = u v/ill be found in 

‘ (ix^ (U\ 

Poissosi’s ‘ Theoi’ie de la Cludi.air.’ 

Section 3.—In atteiriiding to give a sketch of the progress 
recently made in tin; evaluation of di.linite integrals, we coin- 
nience with those determined by the solution of linear differ¬ 
ential equations. 




Let 


“=yr 


co.r X yja 

a'* — O' 


This integral is resulily seen to satisfy the ilifferentiul eipuition 
<^* a 
iix'^ 


■ + 4o* a = 0 . 


Holving this equation, and diiterininiim the arbitniry constants 
by the methods usually employed in sucli cases, we have— 


yr 


cos X V« da j 


—xV» 


sin X yjtt. 


Put for o, for o', multiply by and integratt; 


with 


regard to (x) ; then we iind, 
j( 2 y 4 - v'“) 




■os X V« — V* sin X V* \ ila 


(o'* — O') (o + 2> V 2o -f- jd) 


2 o' (o' + p yJ'Zd + p”) 


an integral deduced from purely physical considei 
Poisson, in his ‘ Thiorie de la Chaleiir.’ We find in li 
the vtdues of 


considerations by 
like maimer 


c^s X Vo da 


From tbe differential equation 


1) ** where we find that 


X* + 


2» 


® 




8 

2m» 




x) * {fut^+x) e 


whence summing tlie series by a definite integral, as shown in 
the first section, we obtain 


- tan fl) 


In a similar way we may obtain from the differential 
equation :— 

(D-1) (D- 2 ) (D-5) u - pP (D-3) 
ilie value of tlie definite integral:— 

/* —1 ftf) COS^ fl 

0 */ «• dw u (1 - u) cos 0 c COS {pv sill 0coa0 + 30 


Tbe value of tbe following integral baa recently been 
obtained :— 


/ 


dz 


_oo (tz-a) (iZ-:) (2Z-y) 


(iz-0 " 

wdiere « is essentially negative, C, % . . . C essentially positive, 
and \,p..u> integers. (Sec ‘ Proceedings of Royal Society/ No, 
12fi.) 

Whenever a series can be summed in finite terms, we may 
by ajqdying the methmls given in this article to the series 
o1>tain tiic value r)f a new definite, integral. Thus Cauchy has 
given the following series 

2 , 8 


_1 

CT —«-(r 


I . 
8 jr 


We may sum this series by means of tlio following integral 


/ " sin 

u < 

/: 


1 

T' 


_+ 1 
. , 1 

sin 2vz 


2m’ 


and we have 


(€“^4 2 e' cos 2nz + 1 )^ (c^'* _ 1 ) 


4 1)= 


- 1 ) 


I 


Professor Boole has published a remarkable contribution to 
this theory in the * Philosophical Transactions’ for 1858. 

Let a symbol © be thus defined. If 4 ) (x)f{x) be any function 
of (x) composed of two factors (p (x) and f (x), whereof tp (x) is 
rational, let 0 [tp x]/x denote the result obtained by successively 
developing the function in ascending powers of each distinct 
simple factor x — a in the denominator of 0 , taking in each 

development the coellicient of - , adding together the co¬ 

efficients thus obtained from the several developments, and 
subtracting from the result the coefficient of in the develop¬ 
ment of <p x/x in descending powers of x. Thus :— 


. r 1 _L 

[_{x - a) (X - fc)»J ^ ^ ^ ” (a - byi ^ dO 


fb 
ft — a 


- C, 


i. (* 


- 


W 


where C is an abbreviation of * the coefficient of - 

1 . * 

Professor Boole then proves the following theoienk» 
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If E iB 0 be an equation connecting, the variable (x) with 
another set of variables a, . . a, the function £ being rational 
and entire with res^wct to (x), and if F be any function of (x) 
and of a ... Or, which is rational with respect to (x), then 
provided that F does not become infinite when E «= 0, we have: 

4 Fdic = 0 [F] where 9 indicates complete differentiation 

with respect to the variables a, . . . a r, and the symbol 0 
directs us according to previous definition to develop the 

function F in ascending powers of x — hi, x — h, _ the 

distinct simple factors of the denominator of F, to takes in those 
successive developments the coefficients of 
from the sum of these coefficients to subtract the coefficient of 
^ in the development of the same function in descending powers 
of (x). 

Now let Iff and be any rational functions of (x), / a general 
functional symbol: also let = v in which u is a new variable, and 
let the symbol 2 aj^ply to the various roots of (x) in the equation 

^ = v, so that if X,, Xg, x,.X|* are thestj roots we have 

generally 2 x (a:) “ X (*,) + X X 

Then it follows without much difficulty from the theorem just 

cited that 2/(v) <pdz — f (u) 0 [^] . ^ 

whence we have: 


Let ^ SB X 


a, _ _ 

- a' — a. 


&c. 


X — A„ 


where A^, A,, Am are real, a, a,. . . a„ real and jXKsitivc; hence the 

symbol 2 extends to the routs of the equation 



Now it may be proved that tlie quantities a,, a,, ... Am are 
limits to the roots of this equation : consequently if u «=» — oo 
tiie roots of this equation arnmged in order of magnitude, begin¬ 
ning at the least, are as follows :— 

- 00, A, + Ag + A, + e„- Am + €« 

where «„ &c., are infinitely small positive quantities. 

Also if V »» GO the roots arranged in like manner are 


Aj — C,, Ag — Cg, Ag C31 Ag <Jg . . . . 00 


If iff (x) is a rational and entire function of (x), Professor Boole 

shows that the integral ^ ^ (*)/ "* • • • x -*Ah ) 

is reducible to that of the definite integral^]^^ ^{v)f{v)dv 

wliere iff (u) is a rational and entire function of an order not 
higher than the order of ^ (x). As instances of this we have :— 

yZ * »!”^r) =/l «/»* 

s=. J* (|»’ + rt, + a, + .. + a,,) / (w) dv. 

For a discussion of the case wdieii tft (x) is a rational fraction^ 
we refer the reader to the original memoir. 

An inUuesting extension of these theorems has heen made by 
Mr. (Jlaisher, a rising (.Cambridge niatlicmatician, who has shown 
(‘ Quarterly Journal of Matliematics,’ j). 40) that 

f-Z »/(«'**= -fZ. W "_"u 7 _ 

x-\i X-A,’" X—Am' 


Allusion was made in the article Definite Integration 
[E. (J. iv. 015) to the integral tables of Bierens de Haan. We 
nave endeavoured, as much as possible, to give what will not 
be found in that work (ed. 1850), which we have supposed ac- 
ce.ssible to the reader. _ . 1 . 

It remains to say u few words on tlie subject of multiple in¬ 
tegrals. We here content ourselves with referring^ to the excellent 
chapters on that subject in Moif'uo^n ^Culcul lut6gval,’ and to 
Professor Cayley’s very general results in the ‘Cambridge 
Mailuimalical 3ov\vual’ (old series). These discoveries have 
I long been known ; but there is one more recent paper, to which 
ive shall now direct the reader^s attention. It will be remem¬ 
bered that Moigno has given an account of Lejeune Dirichlet's 
metho<l of finding the values of multiple integrals by the intro¬ 
duction of a discontinuous function. Professor Cayley had 
given, by a very diirereiit process, the integral 


/ , .fry r,y 

+ Pi + • • • + psj 


f - 

W'hcre the limits of the integral are given by the expression 


) 


where the luiantities c„ e„ c, . . . are also positive and in¬ 
finitely small. Hence— 

+ • 

*/ .CO 

or remarking that e,. are infinitely small, and re¬ 
storing the value of if/, we have :— 

OD 1 

^ J* du / w 0 x] — 


X-A.+ •••x-X 


If ^ (x) = 1, this equation reduces itself to— 

/V(-A - 

If / (w) « • this gives us— 

y-oo 2 4 

Of course the applications oLthe theorem are endless. 


X,2 

K‘ 




1 


Professor P»oole lias found that by an extension of Dirichlet's 
uietliod (‘ Transactions of the Royal Irish Academy,’)— ^ 




, dXj dXg . . .. 



I (tt,-Xi)® + («,—+ (“a 



71 
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under the same limits may be reduced to a single integral. It 
will lie observed that, as this is a supplementary paper, we have 
only given details of papers puhlished within the lost twenty 
yeai-s, except in the case of the two integrals at the commence¬ 
ment, which we thought re(iuii>ed being rendered more acces¬ 
sible. to the reatler. 

DEFLECTION. In the de,8igning of machinery, bridges, and 
other structures, it is freiiuently necessary to estimate the amount 
* of yielding which will JoUoav the application of given straining 
forces. It is coiivenii'ut to restrict the term defiection to that 
kind of yielding which is due to bending forces; and the cases 
most useful in jiractice are those, in which the bar or beam sub¬ 
jected to strain is straight, and the straining forces 01*0 perpen¬ 
dicular to its axis. This is the case, for instance, when the bar 
or beam is horizontal, and the straining force is due to the weight 
of the loads imposed on it. The defiection is most conveniently 
measured by the versed sine of the curve into which the bar is 
bent by the load, in those cases in which the bar is supported 
I at both ends; or, more generally, by the greatest displacement 
' of any point of the loaded bar from its position when ^nloaded. 

Let M be the bending moment of the fiirces applied to a pris¬ 
matic bar, initially straight, at any giVon section in inch lbs.; 
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E the modulus of elasticity of the material of the bar in lbs.; 
T the nioiiient of inertia of the },nv(?n section of the bar in respect 
to the neutral axis of the section ; r the radius of curvatim^ of 
the bent bar at the section. Then, restricting the invcstimitiiiu 
to the case in wliicli the bending forces are in one plane and itcr- 
peiidicular to the axis of the bar, and, siinposing the bar to Ijc 
symmetrical with respect to tlie plane of the bending forces, 

1 _ JI_ 

T ~ E [ 

From this e((Uation, the values of the deflection in different 
cases falling within the conditions stated, may la; tlediiccd. 

Tile following results arc the most usid'iil in jiracticc. Let P 
be the total load on the bar in lbs. ; f. tin* length of the bar in 
inches, measured from sui)]inrt to fi*cc end, if the hnr is snp- 
l)oi*ted at one end, and between the sup]njrts, if the bar is sup¬ 
ported at both ends ; d the deflection under the load P in inches. 
Then generally 


Jtih'n of iiiiijoriii (n'rliiiH. 

(1) Psir encastre at one end, free at the other ; load I* at free 
end ; J: ~ b 

(2) .Similar bar, hut load P nnifornily di.strihuted over lh<* 
length of the har ; /• = 

(;i) Pur su])i)ort(*d, hut not fixed in direction, at bttih ends ; 
load P at centre ; A* = 

(4) Similar har, hut load V uiiirormly distributed over the 
bar ; I — 

(o) ]]{ir (‘nciishv at Iiotli ('iids ; loud P at centre ; !: = 

(o) SiiuiUir bar, but load 1’ uniformly distributed ; k — 

Jhn'/t uf rm'jiiiitj n'dSti mrtioii. 

If WG snp]>ose the, cros^ section to vary, so that the gr<*a.lest 
stress under the. given loa<l at e.ach .section is c<mstaiit from end 
to end of the beam, the heam is called a beam of uniform 
strength. In many cases in ])ractice heains ajiimtximate towards 
this condition ; the heam of uniform .strength being inon* eco¬ 
nomical of material than the he.nn of nniforni .'-ection. Sup]>ose, 
further, the depth of the heam to he constant, then the values of 
the, constant k become a^. fdlows, in cases corre-<poiiding to llutse 
above ;— 

(l);: = i (2)/.:= I 

The 1110 ,4 important .special case, in which the deflection is 
recpiirud to he estiinatetl, is tlnit of Avroiight-iiun riveted 
girders ii.sed for bridges. Jn this case the loail, arising partly 
from the weight of tin* bridge and ]>artly from the lidling 
load, may be considered to he nnifoniily «li.s1ril»uted. The 
.section (»f such beams is 1 shaped, the greater jnntiuii ol the 
iimtcrial being in the flanges. For such case.s Id a — net 
area, exclusive of rivet holc.s of tension flange, and h = nd 
area of vertical Aveh in .sipian* inches ; let I) — depth of girder 
fruiii llange to flange in iiiclies ; / = length between .siijipmts 
in iiiche.s ; P — total load on girUer ill tons ; then 

_ l‘P ^ 

' ~ {{)a-\-h)rr^ ■ ‘ 

wlicre c = 54,()(>() to 

[See tihso Camuku, E. (J. S., and Stuknutii of Matkuiai-s, 
E.C.aiidE. G. S.] 

DEFLUX TON, a term derived from the. Latin di’jfiw, to flow 
down. It lias been used as a synonym of aitarrh, or common 
cold, and sometimes of dwrrhmt, or Ihjuid di.schargc from the 
bowels. 

DEGLUTITIO, DEG LUTITTON, the act ofswalhwing. The 
term is applied to the second of the several acts by whi<*li food is 
conveyed to the body. It is iirst masticated, then .swallowed, 
then digested. Tlie function of sw.'illowing is .subject to many 
derangements nml oh.structioii.s, some of Avliieh admit of ine- 
chnnical relief, by hooked instruments for the extraction of 
matters lodging in the upper part of the gullet, ami by tlic 
“probang,” by Avliicli impediments situate lower down in the 
canal may be forced on mU) the stomacli. 

DEGREES OF LATITUDE AND LONGITUDE. [Geo¬ 

arts AND SCI. DIV.—sur. 


I DEsy, E. C. vol. iv. col. 359.— Longitude and Latitude, E. c:- 
[ vol. V. col. 355.1 

DEGREES OF TEMPERATURE. [TfiEii.MOMETEB, E. 0. 

I vol. viii. col. 221.] 

DEHYDRACETIC ACID, 0,11^0, On heat¬ 

ing sodic ethykliacetate in a current of carbonic acid, a hrowni.sli 
residue is left, which is dis.sulved in Avater, and the aqueous 
solution then agitate*! Avith ether in order to remove some of the 
colouring matter. The addition of acetic aci*! or hydrochloric 
acid iioAV precipitates the imi>iire acid in a ('ryslalline state. Sodic 
methyldiacetatc also, Avhen healed to 17(P in carbonic aciil, 
siiflers decomposition, methyldiacetic* acid (listilling (*ver, and a. 
broAA’u ro.sidiie similar to that above describe*! remaining in the 
retort. The **rystalline jirecijiitatc may be puritied hv distilla¬ 
tion .and siibs***|n*'nt cry.stjillization from lunling AA'ater, Avlieii it 
is *»btained in rlnnnbic tables Avhich are only slightly .solubh; in 
cohl AA'ater, but more s*i in h*>t. 1 )eliydracetic aeid imdts nt KUF, 
an*l forms a series of i*rystallin** .salts Avith base.s. (A. Geuther, 
Zeita. C'hioit. iKfifl, 5 ; ]h*ande.s, Zritii. Clnun. 18C(i, 454, ainl Chem. 
(>«//•. LSflf;, SJ 7.) 

DEtlECTTONS, iliscliai’ges by the boAvels : hence aperients 
AA'**Te hirnierly called dijcdonn. 

DELETER TO US, a term often n.sod in toxicidogy to distin¬ 
guish from jtoi.sons, rightly .so called, substances injurious to 
l-lic body. 

DELFT. p’hvuTTiuxAv.ARK, E. ( !. vol. iii. col. 72.5 ; Pottery, 
E. ('. A'<(1. vi. **.*>1. (i.s.5.1 

DELIL'UIUM, an old term used as synonymous Avith 
It imaiit tlu; solution *n* *lisinti*graiion *>f a 
Mil)st.an«*.e by e.vjiosnr*; to the .air. Ih'lii/idioii ainiiii has the 
sain*; meaning as si/acopc, sinum, Ujinthi/nm, *)r fainting. 

DELI It!.4 NTS, a term a]»pli(**l to those ])oi.sons Avhic'h occa- 
.sion *lelirimn, *»r Avuiiil**iing of the mind, n*)t occasitmally and 
excejitioiially, Imt as a ]*’a*ling and ehaiaf;teri.stic symptom. 

The ]>oi.s()iis tvhicli liuvi* Uk; slroiiga.st titla to the liame ore 

iK’lliidoHiiiiy or ih-ailly nightshad**, hijoi^riioniKH, or h«*nhane, 

I an*l at not! out util, or lliornapjdi*. TJie Snlauuiii nigrum, S. 
ihiU-ainiti'ii, *m*l .S. ti(hfro>onn, or ih** ])*>lato, *ir** less active as 
*h*liiiaii1s ; .*in*l (Juuntf/o' rmeutu, (■orruluit Jndicus, 

Loliuiii tt’iinflcutuni, and tin* i)<iisiniou.i finiifi lielongto this same 
*la.ss. Th** ni**nfal *listiiil)aii*e Avhich tliese, ])lants and their 
active ))rim*iid**s *H*c.'isi(m «;oi)sist,s in illusitms of Ihi; se.n.ses and 
d**lusi*ins of the mind, .is av* 11 as in ]>eciiliav nervous deraiige- 
nieiils alli**<l to somiiamhiilism, hydropliohia, ami trance. 

J)l‘jLlRlUjM. 4’his torni, (h*iiv<*cl from two Latin Avords, 
f/c and lira, **r from the on*' Avoid diiini, means literally 
n/i' tin: fiiri'nir, *ir, as Ave .shoiihl now' ex])res.4 it, “ off the 
rail liiid r**]»r**s**iits b**lter tlian technical t<*nns generally do 
that disor*U‘ie*l, ht*w'il<h ivd, and Avamfl'i'ing state of mind Avliich 
springs up in the eoiir.s** of many Imdily dis*)i‘d*‘rs. A patient 
I is .said to .siiflei* from *h*liriiMn, *»i* to he thdirioii.s, AA'hen his 
sensations ami thoughts oiiginat** in some di.sorderc'd *)r diseased 
leomlitioii of tin* brain, not in exlirnal *)l)jec1s or r**al ot*,(*.ur- 
i*(.n***s. Of sm h Ave .say that they .'ire liijlif-licudcd. AVhen 
tiles*; svnqUtnn.s oeem* Avitlioiit any bodily disorder, such us 
fev**r, *»r ill 111 ** ahseiiei* of any tran.sienl cause, such as |)*)i.soii, 
the ]»ati*mt is not *lc)iiiou.s, hiit mad. Tlie term deliriiiin, 
varitnisly iimdilied, has Ikcii, and i.'^, largely used to d**signat.e 
mie state of niiml in iiiaiiy **onditioiis ol body, lilaiiia Avas 
forim-rly **all*'d P. ‘numiio'um ; .and inelaimholia, J>. mclati- 
rliollrinu ; and avi* mnv recognisi*. as distinct diseases DHinniti 
frnin'ii.'t (E. G. vol. iii. ***>1. 454], Ikiirinm trauinaticain, Ikli~ 
ritim. frhn'ritdufuiii, &,i‘. 

Delirium, in tin* largest, sense of the t.**rni, is a (*onfliti*)n 
of the brain in Avliicli iHimnim and driuMioiis combine to dia- 
tra* t th** snflerer—ilhisi*)ns *)f the seiisc.s AA'hich chiefly aflect 
the sight, *leluHi*»ns of the mind Avhicli g*;nerally liav**. refer¬ 
ence. l<» his *)r*linarv avocations, *)r the events Avhiijh iinnie- 
*liatply ]»iee**de*l the illiu's.s. 4'lie smte, of the mind may be 
described as hiisy, eager, and intent. One patient Avak**s iij) 
from ft *li.stiirbcd sleep, with loud, labouring re.sjiiration, aiul 
says he lia.s been Avoiding very liard, hut d*)es not recollect 
IuIav ; another iiicks industriously at the bed-clothes, striving 
liaril, as he Avill -jicrhaps be able, to explain, to remove wmie 
trivial obj**ct that frets and Avtnries liini ; anotlier sees Jiole.s and 
fi8.suro.s ill th*; Avail, out f»f wliicli hideous ami revolting objects, 
such a.s spidoas, Avasjw, snake.'*, mice and nitu, nre crawling; 
another talks incessantly, Avith lii.s hands picking .an*l tremhliiig, 
of business, and of tho.se Avitli Avhoin In; transacts it, or ol some 
event of unusual importance Avhicli had ocemved ju.st before he 
fell ill. Delirious patients niv not always Avholly unconseioiis, 
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jind can often 1)0 roused to short efforts of attention. Thus 
(Jalen, the great (Reek jdiysician, fell, when a young man, into 
an niTlont fever, from overJieating liiinself. Becoming delirious, 
he thought that Mack straws and Mack fleeces of wo()l stuck to 
the bed-clothes, w]ii(.'h wluai he tried to jnill off, and found 
nothing in his lingers, he redoubled his efforts. But hearing 
one friend who stood by saying to another, “ He jnills off the 
Hocks and gjithers st raws,” iie was able, to advise them to use 
their best endeavours to ])revent him from falling into a freii/y. 
The ohler medical Avriters, such us Boe^haaA’e and his commen¬ 
tator, A^an Swieteii, to(»k sp(*cial notice of this busy ami intent 
eharucter of delirium. JhaTliaave .saw a noble virgin trying 
night and day to thread a ncedh‘, till she fainted, and another 
jjatient wdio co]k*ctO(l kiujl.s togetlier without inlermi.ssion ; 
and ARm Swieten saAV many ]>atienls Av'lio till death eoiitimuMl 
laboriously cini)loyed with the .stiietest attention of mind in the 
AN'ork.s of healthy people. The .same aeut<“ observer cites from 
Lucian an excellent illustration on ji large .seid«^ of this busy rlia- 
racter of the delirious ])atienl, in ‘'the disorder Avliieh ;illlicted 
the whole city of the Abderites.’’ Aiclielans, a r<-lebrated 
tragedian, having acted the fable of Audrom<*da before tlu* 
Abderites during the lieats of .siunmer, nuiny came out of the 
theatre Avith a fever njion them ; and jdterwards the whole city 
was invaded with a continual lever that became violent evvn 
on tin; lirst day. But about tliii .seventh day the fever Aveiit otf, in 
some by apleiititul bleeding from llie nose, in others by a eo]»ittns 
sweat, iiiit these patients bad a ridie.nhms kind of distur¬ 
bance in tlieir minds ; for every oiu' was acting the tragedy, 
repeating the verses, and tspeeially singing in a mournful 
tone Andromeda of Kiiripidt's. 'rin- sexeral forms (tr outward 
manile.stations of deliiium, are nowhere better <lescribe«l than 
ill A'an SAviele)j’s (Joimiieiilarie.s on ISoerhaave; and it would be 
possible to select frc»m his writings example.s of all the leading 
varieties of delirium, n’here is the jaitieiit lying silent, and in 
a manner a.st.()nished, Avith Ji comitenanee expre.ssive of fear and 
admiration ; the patient Avho sees frightful apjteai’anees, Avhich 
he so much detests that he, eiKleavours to elfae<- tln-ni Avith all 
the force of hi.s Avill, hut is not able ; the ]tatient who has ideas 
that excite violent passions of the mind, causing him to Jump 
out of hed, and injure tlio.se A\ho present, e.xerting almost 
incredible force, even for a long tijiie together, in order to 
avoid Avhiit hi! helievi's injurious, or to get ]»ossession of that 
Avhich ho. desires; the natieiit of mihl disjiosition giA'ing a 
fierce ansAver; the AviHl-heliaA'ed ](ersou guilty of indeeeiit 
actions; the timorous i»erson using l»nld and Ihroatening 
language ; and the gardener, Avho, in the third <lay of a true 
freny.y, tacitly deliiioiis, and, eab hiug at the hed-elothes, in 
one moment jumps out of bed, and tries to lea]» out of the 
AvinduAV. To these cases we ought to .a<l(l that distressing form 
of delirium in Avhicli the piitieiil, t.aking his own fancies for 
realities, aecu.ses liiiiuself (d‘ some dreadful eiime, or confesses to 
some credulous priest a life of imiio,-.siblii immorality ; or thinks 
that, hi.s religious emolions (lui'iiig a moral and exeniplary life 
not having reached the reiiui.-.ite pitch of fervour, he. is hojii- 
lessly excluded from lieaven. 'J'o exhaust the. subject of deli¬ 
rium, it AVoiild be, neees.sarv to advert to .some remarkalde 

S honomeiia of mind .uid meiiiorv which show' themselves 
uriiiL^ fevers and fehiile attacks, such ns Jo.ss of recollection, 
partial or complete, of occurrences, langu:ige,s, and words ; or, 
on the contrary, strange imjnovements of memory, shown in the 
revival of forgotten languages, and llie vivid rencAvul of .soiiie 
verbal or other im])re.s,sion, scarcely, il’ at all, heeded at the 
time of its occurrence. Of this revival the most remarkable 
instance, is recorded by Coleridge in the, ]>ersou of an ignorant 
servant girl avIiu, duiing febrile, delirium, re])eated, with iierfect 
accuracy, paasago.s from theological works in Latin, Oreek, and 
Rabbinical HebrcAV, Avliich her master Avas in the habit of 
rending aloud from his favourite authors as he Avalked h.u k- 
Avurds and forwards along a passage leading to the kitchen. 

For the relations and analogies of delirium to dreaming lUi 
the one siili*, and m.adne.'S on tlie, other, for minute iletails of 
the diseases iu Avhich il may occiu’, and of the, ^mison.'^, whether 
iiitrodncetl from Avithoiit or generated within the body itM-lf, 
Avhieh may occa.sion it, nd'erenee Jiuist be made to works on 

f isychology, such as tlio.so cited under the head of Ixs.vmtv 
E. C., vol. iv. col. 8U2j, or tlricsinger on ‘ Alental I’athology 
and Therapeutics,’ translated for the New Sydenham Societ.y 
by Lockliart, Robertson, ami Riitliei ford ; Sankey’s ‘ Le.etures 
on Mental Diseasesand Maudslcy's ‘ I’hysiology and Pathology 
of the Mind.’ The reader may also peruse with advantage the 
chapter on Mental Physiology, in Hooper's ‘ Pliysician’s ARide 


Mecutn,’ and that on Unsound Mind in Dr. Guy’s ‘ Principle 
of Forensic Meilicine.’ 

I-)EL1VERA". In obstetrics and medical juri.sprudence the 
que.stion Avhether a Avoniaii has heen recently, or at an earlier 
peilod, delivered of a child, and the sigios by Avhich the fact 
may be asiMUlaiiied, have to he discussed in their bearing on 
abortion and infanticide, f Infanticide, E. C. vol. iv. col. 868.J 
(Refer to Avorks oil forensic medicine and midAvifery.) 

DELTOl 1), the, name of the muscle Avdiich forms the round of 
the shoulder. Its sha]>e is that of the Greek A ; it .springs from 
the clavicle and spine of the sc.ijuila, is attached to the middle 
of the humerus, and raises lliii arm at the same time that it 
separates it from the body. 

DELUSION, a A'ain imagination, or chimerical thought. 
[liJ.fHioN, l>Ei.csroN, and Hallucination, E. (k S.J 
DEJdENTlA, a degeneracy of the mind [IxK.VNiTy, E. C. 
A'ol, iA'. col. H.s5|. 

DEMTURUUS, Smtwpyhs, a Avorker for the people, one Avho 
folloAA'ed a ])iiblic calling, as, for instance, a 8ooth.sayer. a snr- 
geoji, or a herald ; a haiuLicrafl.'^maii, an ariisan, an artilicer; a 
maker, Avhelher of hiAv.s, as a m.'igistrate, of statues, as a sculptor, 
or of bride-cake.', as a conree.tioner. The Avord is ap])lied in 
]>hilos(ipliical langnnge, to the nnivi!r.sal uititicer, d-nniuvpyhs ruv 
iiKwv ; and as Sijfnoupyhs toP Ktiftpou, to the maker of the AVorld, Ju 
the (jruostii- theories the Deniiurgns jdays an inijiortantpartas the 
bond between the t,Avo Avorlds—the superior Avorld, the region of 
light, jiurity, bliss, and immortality ; and the iiderior AVorld, as 
it is known in human ex](erii‘nee, a juvy to darkne.ss, vice, 
misery, and death. The, Demiurgns is the la.st emanation 
of the. Pleronm- or ]>leni(ude of iiilelligences, thi' aggregate, of 
the rnknown Father, the /I/a/.s.v, Deflits, and all the emanation,s 
which eonqni.se the superior world and the lii'st pOAvei* of the 
inferior Avorld, Avhieh lie itrodiices, or which he organises. By 
this eoneeption the creation is kejit originally from the intelTen- 
tion of (iod, the l/nknoAvii Father, as being uiiAvorthy of him. 
'file Demiurgns, as a mivlnre of light and ignorance, of force 
ami feehlene.s.s, has inqne.ssed his eharaeter of radical viciousness 
on the ]»lan of creation, which, although it contains some, good 
things, ought on the whole to be destroyed. The DciniiirgMis 
had either consented to, or had else been poAverless to re.sist, 
such an in\a.sion or usurpation of matter as had hvought about u 
degradation, or Fall ; and this idea led to tliat of a Regeneration, 
Avhieh, as it eonsisled in reforming the Avork of the, Dimiiurgus, 
could not be Avroiight by him. It Avas reijiiisite, therefore, tliat 
one of the high piAvers of 1h<‘ I'leroma-- that the, iirsl divine 
thoiighl, intelligenee, mind, .should de.seeud personally to the 
loAVer rank.s of tlie ercalion, or at lea.st .should coinmnnieate his 
gifts to a human being, to enligliten man and to teacli him the 
way of return to the bosom of Hie IMeroma. This redeeming A'irtuc 
Avas (’hri.st, Avho is regarded as the antagonist of the Deminrgn.s, 
the reformer of his plan, and the destroyer of his creation, 
.lehovah is identilied Avith Demiurgns, aaOio is the author of the, 
]»rimilive hiAV anil of ihi! Mosaic law, both of Avhich are the 
exjiiessiiins or transcrijits of his mind ; Avhilsl the. Christian law 
is the expression of the Divini! mind, the intelligenc.e. of the Un- 
knoAvn Father. The pliilosophy of history, therefore, according 
1.0 the (Jnostic .system, wouM have, divided the human race, con¬ 
sidered Avith regard to its total duration, into tAVO categories, 
ciuTespoiiding to tAVo epochs, ill the. first of Avhich, from the 
('reation to the, lledeiiqition, men had the religion of the Demiur- 
giis, Avhilst in the serond they heeanie tlii! AA'or.slii])per.s of God. 
Men may, be,si<h*s, be divided into three cla.s.se,s, according to the 
ju ineijihi of life Avliic.li reigns in them. Those aaHio suffer them- 
.'^cIacs to be caiitivated by the inferior AvorJd live only a Iit/Im, or 
material, life, of whieli matter, Pai;, is the ]irinciple. Those wlio 
.seek to return into the I’leroma, ]iar1ake. of a higher life, AA’hicli 
ha.s its jiiinciple in itself, the init itniufir or sjiiritual principle. 
Finally, the /w//c/i/fv// juinciple constitutes the life of those Avho 
are satislied wilh lising merely to the Demiurgus ; and the soul, 
])syche, if'wx’i, aaban, A\ h)ch is neither matter iior spirit, eorre- 
.sponds to tlie Creator, aaIiosc essenei'is a coinhinatiou of the 
luieiimatic Avitli the hylic i»rincij>le. The Jews, subject to the 
Jteminrgns, .lehoA’ah., AVi re ]»sy( hical; the ])agaiis, plunged into 
the inferior Aiorld, Avere hylic; the jiiieiimatic are true Chris¬ 
tians. But this cla.sbilication of the human race, accoixling to 
the ablest, and ino.st minute, of its ex])ositors amongst the Cnos- 
tics, admits of exeei»lions more or less nuiiierons. Tlie true pro- 
gre.s.s of tlie liuinan race consists in rising from the hylic ainl 
psychical to the sjiiritual or divine life. The hylic principle i.s 
8ii\)jcut to death, and, according to many Gnostics, tliose who re- 
nmiii under its control throughout their lives Avill then be com- 
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plctely anuiliilated. The ps^’chical will oUain only tlio imper¬ 
fect rewards which the Deioiurgus can hestow ; the pneumatic 
or spiritual will return to the bosom of the eternal Pferomiu 

DEMOLITION. This term is used in military books to 
denote the destruction of military works, Huch as fortifications, 
barracks, and docks, usually by the a}>ency of powder. 

Demolitions aie of two kinds—hasty and deliberate ; the 
former bein*^ used when time is an obji'ct, such, for iiistunce, as 
the destruction of a stockade or brid^a*. in pi‘es<Mice (jf an enemy, 
or the rapid destruction of some portion of an enemy’s works 
that he may lose for a short time. In such cases Ihi; charges of 
powder are usually very great, the ohject being destruction at 
any cost. Deliberate demolilioiis, on the oilier hand, are usually 
undertaken in peace time ; the chargcis art* carefully ami accu¬ 
rately determined, so that as much dainuge, as ])<)ssible may he ‘ 
done l)y the expenditure of the smallest amount of labour and 
material. In recent times the Ihiglisli have deimdislied tlie 
(locks at Sebastopol, captured from the. Russians. They havt^ 
also blown U]> the works at Uorfu, wliich they had just ccmi- 
jdeted when the Ionian Lshuids when* liaiided over to the (*re(*ks. 
The fortress of LuxcMuhourg has been demolished for political 
reascms; and the old fortifications at Portsmouth are being 
destroyed to aflbi'il spai’i* for the town to exttmd, the works being 
useless as a derenc(‘ against tlui improved means (d‘ military 
aibick. fMiN]N(j, Militauv, E. (\ S. j 

DEMON ; DEMONOLOOY. The word dem<»n, Soi'/xwc, is 
])Tobably eoniieeled etymologically Avith tin* veib iaiu, tt» divides 
or .apportion in the sensei of distributing or allotting the destinie's 
of mankind ; and in its primary .'iccepteitioii Avas exjucssive of 
divinity, of the e]ualitv rather llniu the ]iersoiiality i»f godheeul. Tt 
Avas taken .as a general name for Ood or the Deity—in this sense 
Tiiseiuhliiig the. Liitiu A’ldmii- -to Avhom Aveis referred the order¬ 
ing of events Avhieih transeaiuded the! jiower of man, rather than 
{ittributed to any H])ee!ial or individual god. Ooiucielently Avith 
this usage, hut at first with less freeiueiicy, it ussumeid tlui mean¬ 
ing of a god, or a goddess, B(6? or ; tlnmgh Avhen tln^ exju'es- 
sioiis 64ot mid Salfxovfs are ass(»eiute‘d together, tin* latter Is to he 
dill’ereiit from the former as clauiic,t(‘risiiig gods of inferior rank 
or degree. The two ex]sessions are not reciprocedly convertible; 
for Avhilsl the lower title of Sainuv is substituted for Oe'fs, the 
superior title id' 0 f6s is luiver given to the Sot/uwe. The latter, 
indeed, by a sure ]H()cess of de'griidation, Avas apjdied to the 
tutelary genii ed' a state, a city, or an iudiviilual, who, as the 
(leilieel and benevolent s])irits of dejiarled heroe.‘s, eH?e;upi(;d u 
[Position intermediate between gods and men ; and to malevolent 
spirits, who exercised a disastrous influence upon human fortunes 
and destinies. With the ethical iiidifferenea* ed' the word iietw 
distinctions xvere introduced ; and .i man Avas knoAvii as fviaifiwy 
or KaKoSai/jLwv, an h(3 waa fclir or ha])]>y orAvretc-hed, deuiii- 

nated by a good or uti evil genius. 'I'lie last iiidignily, however, 
which the word received, it sufferetd at tlic liandsof (.■hristiaiiitv, 
Avhose Evangelists and Aposth's useil the exjiressions 8ot/u«c and 
Sai/idywy as synonymous edtlier Avith the discomfited gods of the 
heathen, of with the fallen angels, that is, Avith devils |Devii., 
E. CJ. S.J 

Of all the demons of classical antiepiity, the one; Avhic.h is 
liistorically known most Avidely, and Avhicli has he.en most ]»ro- 
vocutive of philosophical inquiry and spt;culation, is the*. de'Uioii 
of Socrates— Sai/i6yioy, a Avord of like iiistory and signilication 
with being a neuter substantive form ed’ the adjeetive 

8ttj/4<lwor, of or belonging to a Saliu.ay. This demem, which avus 
actually peculiar to Socrates—although he I'ec.ognised at least 
the potentiality of its existence with re*gard to others, if its 
uttemnees were but called fenlh by an attitude; of oleislieuce. - 
Avos consciously recognised by him from his cliihlhooel, .auil was, 
as it were, liis constant comiiaiiion through life. To Socrates his 
demon Avas SeoD ^a>yfi^ the voice of Ihiel, giving intimations of the 
divine will more surely than otlier men found them in auguries, 
oracles, and other extenial signs. The demon alfovded him light 
oil obscure }>oints, and kiioAvledge in things not coiupreheneli-d 
by human intellect ; and inspired his counsels by a certain 
<liviiio spirit. The limits of this inspiration have; been disputed. 
Xenophon, Avhoni Plutaredi (‘De idocratis Genio’) fedlows, in 
many passages, assorts that Socrates was not only ))reventeel by 
the demon from undertaking any act, hut was also urged to 
undertake others ; Avhilst Plato expressly declares that the elemoii 
In^ only a dissuasive power, never a persuasive. Rut whatever 
minute discrepancies tlxere may be amongst the earliest authorities 
with reference to the nature of the Sdocrutic demon, the following 
particulars may be taken us establisbed beyond dispute. It was 
nut considered to have any external form or a^ipeorauce, nor to 


have been anything exlenially ])eiTe*ptible by the senses. The 
divine voie;i*, Avhich, according to I’hvto, Avas always heard by 
Socrates W'hen he avus about to do anything neither rightly nor 
honounibly, is to be* unders.tood as a voice heanl, not so much by 
the bodily ears, as jiereeii ed liy the, mind in a state of intense 
and conscientious emotion. ^Vhell the; voice did not interfere to 
prevent, its silt'iice was inteipreteil as ei sign of approbation ; 
and it is on this account that Xeno])hou may, in a manner not 
irreconcilable Avitli the statement of Plato, have represented the 
demon as having both a jiersuasive and a dissuasive poAver. Not 
only in imitters juTtaining to Soc.mle's alone, but also in those of 
others, in subjects of great or of little; importance, tlie voice was 
heard in warning. It never elec.eivee], but eilways spoke the 
inith ; and this circumslaiiee earrie*d euiiviction to Socrates of 
its divinity. Tin; haifi6viQv limited its illumineition to those snli- 
jects whicii lay be*yond the scoju; of human thought and tlie 
operations of the liumau reason ; and leaving une;xplaiiie.d such 
things us might be elisc.ovi'red by the; unassisted intellect of man, 
reserved its Avarnings as an aid in the; solution of (questions for 
which u divine ins]>iration a\ as necessary. 

Jhmuiio/ofi)/ is the- scie'.nc.e; or syste'iu which is conversant about 
demons ; and Avideiis or contracts its limits in ed)e:dieiicc to the 
somewhat elastic deliiiitiems which, for various ]»urpe).*ies, may be 
given b) llu* geMieric, Avonl de'mon. 

DEMOTKtin; e uihiA'e Avriting of the; ancient Egyptieins, in 
use from the 7tb e;cntnrv !{.(.■. 1(> tlu* :kel century A.D. [JllEllO' 
OLYPiiJOS, K. (!. vol. iA^ cols. ()S2 and ((Sl.l 

DENSITIES OF THE GKLKSTIAL liODIES. (Solar 
System, E. (.'.vol. vii. c.ol. (loH.) 

DENSITY OF THE EARTH. [Eautii, Mean Density ok, 
E. 0. Vol. iii. col. 71!).] 

DENTATA, the name of the sci'ond vcrlcbra of the neck, 
'fhe prceY.s.Na.s (/ca/fe//e.s-is llie* loolh-like process that forms the 
piA’ot on Avhieli the; he*ad tnnis from side; to side. It is kept 
in its place (a holloAV in the; atlas or first A ertebra) by strong 
ligaiiieiits attached to the sides of the atlas, and by a single 
ligament eoiinccting ils point to the base of the skull. 

DENTIFIUOES, Kiibstanccs or liepiielH used to cleanse and 
Avhiteii the teeth. They are; in llu; form of Avaslies for the mouth, 
and ]»ow(l(Ts or jiastes for direct a]iplication to the teeth. The 
washes e;onsist of weak solutions of Ideaching lieprnls, partly to 
correct odours arising from deconiiiositioii of food or disease of the; 
gum ; or of astriiigeaits, meh as i;at(*e;hu, to bme’e*. and contract 
the sAvollen gum ; or of the; acids of fruits, such as the* strawberry, 
wliich dissolve deposits of tartar. Dentifrice iiowdurs consist of 
matters of a ceiiain lianlne‘,''S, and yet not so gritty as to injure 
the* enamel of the. teeth. I‘uni ice-stone, (.•iittle-iisli, boneqioAveU'r, 
ground coral, aiul i>repared chalk have all been used for this 
)iirj)o,se ; and some soluble salts, such as the sulphate and 
)itartiute of jiolash, and tin* ])hos])hate and chloride of soda, or 
coiunum salt, as eombining the reepiisite coarseness with solu¬ 
bility. tJharcoid, ncAvly burnt and linely poAvdered, is a useful 
dentifrice, as it teiuls to eorrcct disagre'.eable* odours. Catechu, 
myrrh, cinc.hoiia, rliataiiy, and their tincture's .are used as ustriii- 
geiit.«, to give, iirninc.^s to the gums. (For minute details, 
consult Cooley’s H!yc.lo])icdia of 1‘ractic.al lUceipts.’) 

DENTILS ^Italian di nirlli), in Are.biti‘,(?.ture, the tec.th-like 
ornaments in llie bed-muiildings of Roman Ionic, Corinthian, 
and Comiiosile cedumns ; see; the engravings of those orders 
under Ceji.uMN, E. C. vol. iii. e.ol. 47, and the portion of an 
.architrave from the temple*, of Jnj)iter Stator, Remie, in col. 52, 
in Avhicli the dentils are .slioAvii on a much huger scale. 

DENUDA'I'JON is the ])roci;ss by Avhiedi rock surfiwics are 
worn HWJiA', and the I'csiiltiiig degrade;d ordis.solved mutter trans- 
])oi ted from one jilace to another. The subject has been already 
iioticetl in the; E. C. : thus imiiiy details will be found under 
Allu viLM, E. (N AT. Hist. Div., vol. i. e;ed. 127 ct mj.; and under 
the following hcad.s in the Aims AND SCIENCES ])iA'. River 
ENO lNEElllNei, lllVEllS, SeA, SeA DEFENCES, SURFACE OF THE 
Earth, Tidal Waters and Valleys. In the Geooraphical 
Division theni; are niimbeis of incidental details, inasmuch as the 
contour-features of the land are, to a great extent, tin; result of 
denudation. The lirsl part of tliis artiede; is devoted to a coii- 
side-'ratiou of the denuding agents, and of the way in which they 
work ; AA'hile the; second ])art contains an account of the genem 
results which denudation has produced. 

Denudation Is a eoinjdicateel ])rejce.s.s. It involves two opera¬ 
tions ; first, the destriictioii of tlie coherency of the roeik or 
stratum, eitlier by dissolving the; constituent particles or tbe 
cemuutiiig material wliich binds tliein, orbydepompoaingtbem, 
or by separating the particles by mcckaiiical force ; the second 
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operation is transportation. Botli o])enitioiiw inust act in order 
to effect denudation. Evt‘rytliiiig wliicli licdps to destroy tlic 
cohei-eiicy of a rock, or to move it from its place, however small or 
however lar-^'e tlie Mocks or particles acted upon may he, is, so 
far as it thus acts, a dmiudiuf,^ ajf(*nt. If then we carefully con¬ 
sider the WH>>- by which the rocks are heinj' destroyed, we are 
soon convinced tliat they are many, althouj,di some iimy he weak. 
Under Alluvium, Nat. Hist. Div., E. V. vol. i. col.‘127, a rapid 
summui-y of these are }^iveii, hut a few additional remarksmay liml 
a place here, (, 1 iomieal d<*comnosition is always in pnij^ress on 
almost the whole surface of the. land, 'J’he late varies accortliu" 
to the, nature, of the rocks, and the eiicumstances which sur¬ 
round tliein ; for partic.ulai ‘.4 respe*!!!!*^ which the article At- 
MOamiERIC iNFi.UKNUK, E. A UTS A NO S( rU.N'UKS Dl\'., 
vol. i. col. ()94, may he consulteil. Another very ^'eneral method 
by which the surfaces of rock.s are slowly wasU-d away is hy the 
action of lichens and other lowly or^anisejl plants ; while ili(»se 
plants which have roots actiiior<‘enei-^'ejically. 'Phe ro<i(spenetmt<! 
into the suhstunce of the stoiu', or into the crevii*es, which cre¬ 
vices are freijumitly enliir«fed by iheiii. Tliey actjiartly hy their 
own expansive force, uml partly hy tlie d(s•tnnposinL,^ de‘»ra<lin*f, 
and expan.siv«! jatwers of ]iercol.tliM^' water, in forcin .14 asunder 
the surlaces of the rocks. The I'oots of a ^rowin^f tree will soine- 
limos cxcit an enoiniuiis rendini^ energy. The ohl Cyclojiean 
walls (d* Ceplialonia affoid a gi>od ilhislratiun. Tile stones weigh 
from six to twelve ton.s eacli, and Avere accurately titled 
Avithoiit tin* use of moi tar. Thevweit* laiilt aliont 2 (MM) years ago. 
Tiie parts which have heeii sheltered from moisture ainl vegeta¬ 
tion are in reniarkahly line, eoiulilion ; but in tlie <‘Xposed parts, 
wlieie cracks occur on the u])j»er surface, ]»luntsliave e.stablished 
theniselveB, ainl, with the aid of the water which has c(.llected 
around them, liave. formed liole.s as large, as a man’s arm, and 
BCVural feet deep. In places tlie roots, having ]>cnetrated between 
tivo stones, have lifted ii]i jiorlions of the wall to the extent of 
a foot. One stone, observed by Professor Aiisted, weighing 
about half a ton, was ijiiite detached from the wall, but was held 
up by the roots Avhich liad groAvii around it. Plock.s still larger 
liave been similarly dis]>hiced by other routs of the .sann* tree. 
The cracks in rocks aro usually jiroduced iiy sudden and e.xtreme 
alternations of tenqierature, and these walls also attest how 
powerful this action is. The ground near the walls is covered 
xnth the angular fragments whicli have been chipi>ed olf by the 
weather. ^J'he Avails, it should Ije noticed, have been resorted to 
as (piarries for building material, but the destruction elVecled by 
man has been trilting compared with Avbut Aveatheriug has dom*. 
These actions are not coniined to artilicial Avails, ])Ut are a.s inllii- 
entiul on all exj)Osed rock surfaces. Such surfaces Avheii covering 
a large area usually have an accuuiulation ol' angular IVugmeiits 
lying on them, or Avlieii the slopi; is great at tlieir bast's. TJin.s 
for e.xainple, tlic slopes of Jiiaiiy of tin* hills in the lake district 
of North England and in North Wales are. fretpieiiily covered 
with screes, as such accumulations are locally termed. Still 
better examjde.s occur in the Alp.s, in tin* Himalayas, in the 
Rocky Mountains, and in otlier mountain i-jinges. Urack.s are 
also fornu'd ns a couseipience of the drying of tliose rocks Avhich 
absorb moisture to any great extent. The lissures formed in 
clayey soils are, familiar to every one, hut they often occur in 
marls, sandstones, and other rocks. Oenerally ilnty are small; 
hut not nnfi*e(inently their dimensions are 'con.siderabie, more 
especially in very hot and dry countries, Eor iustanci*, Professor 
Ansted has seen a tolerably coiujiact rock near Malaga, in Spain, 
split during a single .season to a depth of eight or ten feet, a 
width of live feet or mor<i, and a length of scores of yards. A 
large area Avas lissured hy such cracks. Again, in the island of 
Santa Maura lie observed fissures in a loam covering a plain, 
Avhich Avere sometime.s 100 yards wide at the top, and ii])ward.s 
of 100 leot deep; an<l A\4iich hail been funned shortly before lie 
saw them. He Btates that these ti.ssures change their position, 
number, ami size e.very yi-ar, oAving to the ohliterntion of some 
hy the falling in of tlie sides, or by the lilling up of thehottom.s 
hy deposits from running water; and by the couverHioii of othei-s 
into valle;ys. This process goes on so rapidly, that in places the 
contour of the country undergoes a visible change from season to 
season. In many other Grecian islands, in Algeria, in Sicily, 
and doul)tle.s 8 in numerous other jilaces, many square miles have 
the aspect of a country which has been subjected to tlie same 
process. Tlie changes are so rapid that vegetation has not 
sufficient time to gi'bw. Rocks sutfer disinti'gration on a smaller 
scale ill conseijuence of variations of moisture and temperature. 
Thus, water is constantly being absorbed by or evaporated 
from them, and tlieir coherency Ls materially weakened thereby; 


but !^e influence is heightened by the repeated contractions and 
exiiansioii.s which the water undergoes during variations of tein- 
])i‘mture, even Avheu the loAvest temperature is far above the 
freezing point. The changes are most energetic at the surface, 
and the surface particles have the weakest cohesion since they 
have the largest iinattarfied area. Oidinary changes of moisture 
and temperature usually result in detaching the smallest ])uiii- 
cles, Avhilc the extreme cliangt's give rise to the detachment of 
the large nias.ses. The destruction effected in tliese ways pro¬ 
ceeds so imperceptibly, that it is diffienlt to jioint to examples, 
'riiere are some, however, Avhich Avill ansAver oiir pnrjiose. In 
the ilistrict of Lindale, Lancashire, drift lie.s njion carboniferous 
liniestone, which is tissured. The drift is more or less charged 
witli AA'xiter, and tlu* suiplus drijis UAvay doAvn the limestone 
fi.ssnve.s. From time to time particles are. detacheil, anil a small 
hollow is formed over or near to each fissure. The holloAv en¬ 
larges into a ciivi* ; the cave grows higher hy the falling uwa^y of 
the drift, until ultimately the roof giA’i's way from some weight 
]»assiiig over it, or from hceoniing too tliin to support itself. Tii 
many instances .sw.il Ioav -holes oi iginaie in thi.s Avay. Lightning has 
frei|ueiilly been seen to strihe the. siiiniiiit.s of hills and to Jinrl 
large masses of stone to considemhh* distances. Thenndiiluling, 
vilnating, and c.oiitoi'tiug motion of euitlnjuake waves, as also 
the colli]tre.ssivc and tensile forces Avhich are developed Avheii 
strata are f»d<led and continents elcAUiti'd, doiil>tless]»Iay a not lui- 
impurtant share in Aveakeiiing tin; colu'rency of rocks. In all tin* 
foregoing cases the main result of the force employed is to break 
the rock uj> into fragments of A'arious dimensions; Avliat motion 
there is is either very small or due to the action of gravitation. 

. We liave niixt to consider the agents Avhicli act ns transporters. 
All of them are, to a greater or less extent, uhraders ; many are 
excaA'utors ; ami a few are shatterers. '‘Phey may he- groujied 
into three divisions according to their value, viz., the meteoric, 
Jiqueous, and moving animals. The aqueous division may he 
sejiarated into the terrestrial ami oceanic. The Avind acts directly 
and indirectly. In the latter case its ai-tioii is coiiqiaratively 
uninqiortaiit, hut neverthi'le.ss it should not be overlooked. For 
iu.slance, large quantities of \’egi*tahle matter are hloAvn from one 
district to another, Avliicli necessarily involves the removal of a 
c.i'rtuin quautity of silica and othei* inorganic compounds. Rut 
it is as Hu* Iransjiorler of the inorgnuic. sulistances themselves, 
that the Avind acts mainly and directly as a denndor. Thus Avhere 
AA'iiids prevail during dry Aveather in one quarter more than 
another, the material abraded hy other agents or which has 
cnuiihled to dust is drifted in one direction more than another. 
Rut, Avliatever l>e tin* direction of tlie Avind, laige quantities of 
dust are bloAvn into the. rivers and the sea. lii some areas, wliere. 
rain seldom occurs, wind is the cliief transporter. The great 
desorts of sand exeiiiplily this. The Sahara is eoiistantly re¬ 
ceiving IVe.sh suj>]>lie.s of sand from the liills of cnmihling sand¬ 
stones, till*, soli! distributing agent being the Avinrl. Of the power 
of the wind to juaforni this function it is almost needless to cite 
instanci'.s, since the readiu* Avill readily recall to mind some of the 
disjislrous elfects of the liot sand-hearing samieli oi’ tlie Sahara. 
Til some of the districts near Usiigam, in East Africa, whivlAviiids 
are formed hy the meeting of contrary currents of air. The 
sand is raiseil in lofty whirling columns which s\vee]» across the 
plains Avitli the speed of a horse, and, in passing a traveller, 
grains of sand and even small ])ehhles are dashed against his 
face Avith the. violence of hail. Even the. natives so dread them 
that they usually call them “ devils.” In many ravines and passes 
and on many ridges the wind rii.shes along Avitl) almost increilibhi 
velocity. There are many places where it is almost impossible 
for a human being to stand. Thus on Mount Washington, in the 
United States, the Avind sometimes travels 90 to 100 miles an 
lionr. 'J’he shoAvers of tithes and otlior lieavy substances Avliich 
accomjiaiiy cyclonic gales of wind, the conATynnee of volcanic 
aslies for linndreds of miles, and the showers of dust 011 shijis 
far aAvay from laud illustrate tlie transporting iiowers of wind. 
When the wind passes through a "ap in mountain rauge.H much 
charged Avith debris, it occasionally ac-ts os a feeble abruder by 
]iolishing the surfaces (^ver Avhieh the sand is driven. When the 
wind liloAvs over le.A’-cl tracts of sand, it sometimes forms long 
OA'al holloAvs, and deposits tlie sand removed therefrom as ridges 
or dunes a few yards larther on. Moving animals, although not 
usually considered to be denuding agents, contribute somewhat 
to the work of removing the land into the sea. By their 
constant passage over the ground they help tb rub it away, or 
facilitate its being converted into dust. Their refuse whenalive, 
and their carcases when dead, contribute more or less^ largely to 
the material which rivers cany down to the sea. This may be 
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exemplified by the eiionnoiis quantity of sewage which is* con¬ 
stantly being carried away, and which represents ho much ma¬ 
terial removed from the laud. Again, swanns of locusts are 
frequently blown into the sea, where their bodies are acmiuu- 
lated in such vast masses us to i^oison the air for miles around. In 
tliese latter instances the animals act indirectly, the ju-incipal 
agents being tlie wind and the group to W'hich attention will next 
be given. Water, which exists in so many states, is the great 
transporting agent. As snow, its ]) 0 Avers hoth of destruction and 
transportation are prohahly less than in any other condition. 
When it ct)Vt?rs the ground, it imitects it from most of the denu¬ 
ding agents, and more espeeially from the action of frosts. If the 
soil is loose, it adheres strongly to the snow, so that when the snow 
is blown into balls by the wind, as sojuetimes lui]>pens, or slides 
down the Hteej)ei* slopes, as in the avalanches of mountainous 
districts, a considiTuliIe aiiionnt of adhciviil dirl and stones is 
also carried along. The jioAvers of the snow in this way an; but 
slight, but, solar as they act, tin? gcjieral r«‘suh is to remove ll«e 
soil oil steej) slojies in broad hands. Ice is a more eiu*rg»*lic agent, 
ami produces its results in a great variety of ways. In the form 
of coutiueulal glaciers, it glides o\ei' llie surface of the himl and 
gi'imls it down, with the eJfecl. of piodiiciiig an uiidiilaliug ami 
Hiuootheued outline of grouml, the harder matiaial^ alone stand¬ 
ing slightly aljov(> the general level. Tlie ice alone has some 
grinding ]iower ; but it is far moje «*lli«!ient in this respect when 
it is nmlerlain hy a layer of abiadisl luird material. In most 
cases water iiiids its way through cracks in the icc-shec;t to its 
lower surJttce, and heljis in th<^ transporlal jiaiily ]»y its own im*- 
chanical action, ami ]iail.ly by facilitating the downtU)W of the 
ice. When the ice e.xisls on a smaller scah*, it ocenpies the 
higher ground only, ami Hows dtiwiiwards chiefly through the 
valleys. Its action then is more along narrow bands, ami while 
it smooths and griiuls the surface of the valley itself, it deepiUis 
it Avithout adding materially to its breadth ; so that Avhileit riihs 
down along the longitudinal slope, it cuts tloAvii verti<‘ally. The 
surfaces of sueh glaciers art' always suimounted by bare rocky 
masses Avliicli contrilmle inatt'iials broken ttff by Aveathering ami 
frost, and these are carried down by tlie glacier on its surface. A 
glacier seldom or never acts as a de]>ositor ; it drops its material 
only Avhere it ceases to e.vist. As it has no currents like tho.se of 
a river, its niatt'iials are mostly angular ami sub-auguhir, not 
rounded ; and when dejtositt-d by it, the. ])articles and masses are 
of all sizes, and not stratilied in any Avay. As tlie glaciers 
retreat upAViirds, the valleys are iiartially tilled Avith the material 
from the higher ground ; ami then stieanis come into jday. 
(ilaeiers, hoAvever, sometimes extend into tin* sea; and owing 
to the ice being lighter Ilian the Avatcr, masses arc hroken oil' 
Avlien a certain depth is I’enched; siicluiiasses, Avith their burthen 
of dirt ami rocks, are carried far away by the ocean currents, 
soinetiiiies thousands of miles. As the iceberg melts, tin* debris 
on it falls to the sea bottom, or is AA'a.^hed n[ion some distajit 
shore. AVhat inlluence icebergs have, in forming the shape of a 
sea bottom is a matter of doubt; but it is ]in)bably A'erv slight; 
since the abrading jioAVer of an iceberg is juojxjrtional, not to its 
absolute Aveight, but to tlie. amount of ic,e, beloAV the line, of 
floatation Avhieli is raised above the level of the Avater. In 
very cold regions tlie suil'aci* of the. sea is I'rozeJi in large 
tields of ice, Avliicli, by being driven by storms t»n a Ioav 
shore, scrape over portions of the laml. Soimdimes these lielils 
are attached to cliffs and rocky shores. During the Avinfer 
they receive the blocks falling on them from tlm tdilf; and 
Avheii the warmer Aveather comes, they ex])and and contract 
Avith the fluctuations of teiiqiei'ature, exerting an enormous 
Avreiic.hing force on the rocks Avhich rise thi-ough tlu;ni; and 
oil ultimately being torn from the shore, lh(*y bear away not 
only the material which lias fallen on them, bat also that Avliicli 
has stuck to their under suifaces. in less rigorous climates, 
shore ice frequently carries dirt and stones from the sea mai-gin. 
In flowing rivers and in lakes ice forms at the hottoin, uml Avhen 
the musBeB are sufliciently bulky, they buoy up stmieB and other 
objects to which they have becoine attached, and thus facilitate 
their being ctm-ied aAvay by the Btream. If tliis action is 
localised, it tends to deepen the bottom of the river or lake at 
those spots; bo that ground ice acts, to a certain extent, us a 
basin-former. Ice then is not only competent to grind down 
the land along broail, extensive, and more or less sloping planes 
into undulating outlines, but also to scoop steep-sided vallej's 
with broad bottoms and basin-shaped hulloAvs of greater or less 
extent. As a transporter, it is cnieliy peculiar in that it can 
carry blocks of laiger size, and to a greater distance than any 
other known agent. Running water acta aa rain, atreama, 


oceanic currents, and AvaAes. Wlienever rain falls on a surface, 
it flow's over it in a dispereed form, to a greater or le.ss distance, 
which distance, hoAvever, is always moderate. It is disposed of 
by one of three Avays: either by sinking into a loose soil or 
down Assures; or by collecting into small liollow.s, and then over¬ 
flowing ; or by spreailing over a certain area, andtlien becoming 
concentrated into runnels uml streunih'ts. In every case its vo¬ 
lume and velocity are small, so that it is only caiwible of removing 
the smallest imrtioles of mailer, 'riie. ultimate size of these par¬ 
ticles is HO minute, that as long as Avater has any motion at all, 
it is ca])able of removing some of them ; and so general is the 
fovnnition of minute dust on all surfaces liable, to be rain-washed, 
that there is ahvays something whit'h can be removed by a shower 
of rain. Another feature in the. action of vain Avhich is fre- 
queiilly oA'erlooked, but Avliich is very inqiorlant, is that almost 
<-verv jHiitioii of the land's suiiace vi'ci'ives some rain, and un- 
le.ss the soil be very ^lorous, a jiortion of it Hoavs over tlie surface. 
11 the rain Collcct.s in a ]m)o 1, Ihe dust on the slopes of the Ind- 
loAV are Aviislied towards its bottom. Jl the rain falls on an ex¬ 
tensive .slope, smdi as ;i liaiik oi' a. bill, the smaller ]iartieles oA'er 
the Avhole surface are washed dovviiAvanls. If the Avater falls on 
a Hal .surface, it ciinnol .■u'ciiinulale by detpeniiig more, than its 
eohesive ]tower Avill allow, and is comjielleil to sjiread outwards 
until it is eitlu r banked in or iiu'ets Avith a slojie. During the 
acl of s]»rendiMg, jiarlicle.s /in* bia’iie along. Jf the rain falls on 
Iri-es or shruhs or grass, it is delivered more sloAvly to the 
grouml, and greater I'acililies are afl'orded for its absorption or 
evaporation. If r.iin is accoiiipanii'd Ity Avind, it is often <lri\'eii 
against ]Kri)emlii ular or even overhanging surfuees. 'I'he main 
eliaracteristie of rain, then, as a denuding agent, is that it is a 
surface-washer. Under certain cininnstances, however, rain 
may a< t vertically, as, for exanijde, Avliere. tlie jock acted upon is 
subject to no denuding agents but ruin and Aveathering, 
and consists of (day, or .some material easily removed by 
rain, mixeil Avitb large stones or hard jiarts upon AA'liicIi 
the rain acts very slowly, llhistmlions of this are afforded 
by the carth-])iliars near Kuardo, in the valley of the 
Indus, each of Avhich is ca]>ped Avith a large rock. In 
the Alps, near JJotzen, theie are columns of indurated mud 
from liO to loo feet high, eae.h capped Avith a stoiu!. Other 
instances occur in various jairts of the Uanton of Valais. In all 
tliese casi's tlui hard stone lias ]>rutect(*d the. more easily removed 
mud. Jtnt the eaji stone; are not (‘ssential to the development 
of the columnar structure by rain, as is shown by the, Adershach 
rocks near (.Ihitz, Avhieh ari*. describeil under AoKUHtJAv.’H, E. U. 
(fHoo. Div. At this locality there are lofty columns three or 
four feet in diameter, as also narrow ravines or passages, all 
exc.ivaled out of a soft .‘^juidstone by rain and meteoric agents. 
Some of (be ]>a.ssages are 12(H) feet deep. As soon ns tin' water 
cidlecis into definite channels, AvhetJier ilerived from rain, or 
springs, or any other soiirci*, its action is almost exclusively 
along lines, and A'ertically doAViiAvard.s. In the ca.se of rain- 
derived streamlets, they are so numerous, closely situated, and 
so changeable in theii- (iin'ctiun, that their ('fl'i'ct is to lower the 
general surface of the grouml rather than to cut grooves in it. 
When the striaiins acquire larger dinn'iisions, the course they 
foIloAV is more jiermaiient. These Avatereonmes, or ravines, or 
A’allcA s may be formed by streams whicb only exist temporarily 
iluring Avel seasons, or dining the. melting of the Avinter snows. 
When the streams are piTennial, (bey form regular riN'e.r vallevs, 
|lliVKus, E. U. and K S.; V.m.i.kys, E. U. and E. (■. S.J 
Rivers cut doAvn verticidly ; hut they also liave a limited hori- 
zonlul action. 'I’he rleptli of the river bed ilepends iqion the 
former ; ami tlie Avidth of tin*, river valley partly depends upon 
tlie latti-r, aided by lain and rain-streamlets. This horizontal 
action enables llie rivei' to cut into the bunks, and ocensiomiUy 
to form extensive cuves. Eddies, cross currents, and back AA'utms 
act horizontally on the banks. The Avater carries down piirlieles 
in susjitnsion and in solution, and by its friction against the 
rivi'i' bed diags along the bottom substances Avliich are too 
heaA'y to be carried in suspension. In the loAver jiarts of their 
courses the rivers Avhich Hoav through plains accumulate matter 
more than they lemove it. The banks of the river in such 
plains may be (lestruyed in ]tlaces from time to time, so as to 
giA'e rise to floods, but in such cases the result, as regards the 
land generally, is deposition rather than denmlutiou. The 
material which the river discliargt.*s into the sen represents the 
Incan result of Avliat hasheen effected by all the denuding agents 
on the surfacxi of tlie land. TJie (luautity Avhich the sea derives 
from other transporting agents, such as the tvind, is compara¬ 
tively very small. Sjn’ings flow undeigrouiid .and in their 
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passage remove particles l»y abrasion and solution, and thus give 
rise to subterranean passages and leaves. Sncli caves are usually 
fonned in calcareous rocks, and are cliaracterised by the narrow 
passages connecting lofty cluunbers, which are frequently situated 
at different levels. Springs also make their way between iis- 
sures, and wear away tJjc soft l)e<ls underlying the. harder ones ; 
so that at the jan'iits where they meet the daylight they fre¬ 
quently help in the foriuutioii of escarpments. Of tlie denuding 
power of oceanic waves enough has already heeii said in the 
articles previously referred to ; and as to tliat of oceanic curreiils, 
very little se<iins to he known. Probahly tliey have little or no 
infiueiicc on the land itself. The bed of the ocean is I'very- 
where exposed to c.uiTenls of greater or Je.-s vt‘locitv, and is, 
therefore, so far liable lo abrasion. 'i’Jjt* rocks beneath the sea 
level are not liable to that meebanicnl ])ulverising which those 
above it undergo ; and they a]»]iear to be equull}'^ free from dis¬ 
integration by chemical action. It may the.n be conjectured 
that there is no mauul’actury of small ]>articles in the ocean’s 
bed. The currents there only act on wlait they have received 
from the hind. Thiy are the <lej)osilijig iig(*nls dro]t])ijig iJieir 
loads in projiortion us their cairyiiig puweis are weakeiieil )>y 
diminished velocity ; and Inaice their deniuliiig power is due b) 
the currents]iassingover a jdaci; with greater velocity than that 
which depositeil tlie matter. 'I’lii- ainuiint of denudation, conse- 
Re(|Uently, depends U[)on variations in the rapidity ami strength 
of llow. Jn tlie deej) ocean tlieie is probably very little varia- 
ti«)n in the veloc-ity ; near shores it is gre-atei*; so that in the 
shallower seas llu'rc may be a considerable amount of shifting of 
material already deposited. (Jhanuels may be formed either 
hy the excavating ]iowei's of ii ciurent, oi* by the material heiug 
laid down vm either side of a space on which no deposit is 
made. TJie foregoing are the principal ways in whicli denu¬ 
dation is effected ; but many otlu*r ways might be cited, which, 
however, have no importaui’i* from a general ]>oint of view. 
Some of tliese arc viTV jieculiar, ami ]iroI'ably seldom thuuglit 
of in connectitin witli d(*nmlation. Tor exainjile, on the 
lied Deer river, in tlie. terniory of Saskatcliewan, ilierc is u 
clilf of coiiBidenible, Jieight formed of l•.on^-bearing be<ls. One 
of the seams of coal is twelve feet tliic.k ; ami along one 
*art of tlie cliff f(jr a length of tKKi yards this coal is on tire, ami 
las been bui’iiing as long as tlu' Indians’traditionary remem¬ 
brance cxlemls. The heat ami wasting of the eoal causes the 
bank to slide from time to time, so as to ex post-a fresh siirl'aee for 
the llanies to feed on. In this way the dill is l>eing lairnt l»ack. 

We now come to the second ]»art of this article, the object of 
which is to point out the gt-m-val results pioducetl by de.mulatioii, 
with a view to determining as nearly as is prac.tit alde what is the 
mean rate of tlenudatioii. All deposits, with the exception of 
volcanic products, are the msidts of ]iievious tleiiudatioii, ami 
the great oiilk of tliose deposits (Mmsisi of inaU-iial removed Iroiii 
the surface of the land. Tlieri- has, thereron-, been at leiusl as 
much denudation as is rejtreseiileil by tin- mati-rial comiiodiig 
all the known seiliim-utary strata. Much of the mab-rial has 
been dejiosited ami redepo^ited many times. hurther, the 
organic remains and the unconrorinability of the strata imlicub! 
that no traiies h.ivt; yet been discovered of the dejiosil.s iej»resen- 
tativo of several geologii al ]n;i iods of tiim-, some of tliein of con¬ 
siderable duration. 'N'arioa.s consiilerations, wliich would be out 
of jilace here, iviiilur it jn-oliable that the unrepresented are to the 
TCjircBentcd ])eriods us 1 is to 2. 'L'lie aimmiit of material which 
ha.s been deniuled is then nearly eijual to that wliich has been 
deposited ; hut as u ])ortioii of the material has been deposited 
more than once, wc may, Avitliout exaggeration, estimate the 
total amount of denudation above tlie level of low water as 
equivalent to the total thickness of sedimentary strata. Accord¬ 
ing to Professor Ibiuglitoii, the thiekuess of all the strata known 
is geographical miles, divisible into four nearly equal jh*!*- 
tions, to wliich he gives tlu; respectivi*. names of eozoic, lower 
jialtjDOZoic, ii]»]»er juihcozoic, ami neozoic. An addition of one- 
thinl for unknown stmla gives, in round iiiimhei-s, 2-U miles. 
These figures are bused upon thl^ average thickness*'of the 
strata of each period, as recordial by geologists, and not upon the 
greatest thickness known. For instance, the eozoic rocks are 
estimated at 20,000 feet, wliereas in (Canada tliey are stated to l>e 
at least ri0,00() feet. For our purpose these figures are not worth 
much, because it is not known over bow large u portion of the 
globe this average di'posit of 20,000 feet extends. Assuming 
that the proportion of land to sea has always been what it is 
now, or us one to three, we may expect that the average thickness 
over the whole of the eozoic ocean was considerably less than 
26,000 feet, and possibly not more than a few hundred feet If 


this view be correct, then the whole amount of past denudation 
has been less than 73 miles of rock ^ving an area coextensive 
with that of the present land. Probably it has been much less, 
hut to what extent the estimate ought to be reduced is a matter 
of judgment wliich should be formed upon data derived from 
every branch of geological science. If the sedimenta^ strata 
rejm-Hcnt 500 million years, tJie removal of 73 miles off the area 
ineiitioiied corresponds to u mean denudation rate of foot per 
annum ; and if they rejm-sent 100 million years, the mean rate 
is .‘iliout foot ])er year. (This method of representing the 
results of cienudation \\ as lirst projiosed nearly twenty years ago 
by Mr. A. Tyloi-.) Doth these rates are far in excess of any¬ 
thing that .seems jn-ohable. Part of the error of the conclusion 
is evidently due in tliii thickness of the sedimentary formations 
being over-estimated, liy far the large.st proportion of the 
material forming them has been laid tlnwii close to or within a 
few' miles of the shori-, and a N'ery small ]»a.rt beyond, say, one. or 
two hundred miles. Tlie area then on whicli deiiosits form at 
aiiytliing ajiproaching the mean rate lias heen, on the whole, less 
than the tilth or i-viii tentli jiarL of tlie oceanic area. It w'ould 
he, .Siler, tlieii, to regard the jnobiihle mean tliie-kness of all the 
dcjiiisits which have heen foriiuid at one-tenth of that just given, 
or say 2*. iuile.-<. This would e.orresjjond to a iiieaii uenudation 
of the laml of foot per year, ou the supposition that land has 
exi.sted millions ol‘ years. Jjefure, however, we can deduce 
tlie rate <tf deiiudaliou from the thickness of thi‘, sedimentary 
beds, it is essential that their mean thickne.s8 should he more 
aci-.uvat.ely know n than at itreseiit. ’I'lie, rate of dejiosition in 
seas Would alford one means of determining the denudation rate 
of the laud, but on tins .siibjci-t thi‘ neces.sary data are wanting. 
’riK ie are deposits on hind w'liicli might afford coniiiderable aid in 
deteriniuiiig how fast certain areas aie being or have been jilaned 
down ; such as hike bu.sins which are being, or have been, tilled 
up ; tbe. di-]>osils in tin- basins of rivers wdiicli evajioratc or 
drain away behm*. reaching any lake or sea ; and river deltas. 
Few of thesi- d(-j>osits liave been investigated from a denudational 
]>oiiit of view ; and, moreover, tlie chii*f dilliculty in u.sing such 
(-xamj)les as a means of asct-itaiuing tlu*. denudation rate is, that 
the.])eri(Hl during w hicli the deposits were, accumuhite-d cannot be 
accurately lixeil. Tin* tleimding agents now in operation 8U]q»lv 
tlu* means of del(*niiiniiig bow' fast denudation i.s proceeding witli 
ai»pr().\iniale accuracy. Di'iiositioii, or the result of denudation, 
is eau.sed, as before staled, hy tlu* arn-st or slackening of sedi- 
nu*nt-)>eariug curi-enls. 'Die ]»rin(-i])al laud currents which reach 
the. sea are winds, ghicii-rs, and rivers. From a general point of 
view' the former tw o in-e eonqiarativi*ly unimportant, so that the 
ri\«-r.s wliich fall into the .sea transfer to it the great jiroportiou 
of the mutti-r w hicli has been denuded from tbe laud. The Mis- 
sis.sipj»i river is one. of the best e.vaniples that can lie selected for 
the jmrpose of olitaiiiiiig mean results, becau.se it is perennial, 
drains a large urea in wliich the. climatul conditions ai*e not ex- 
eessivi*, ilows over moderately hard rocks, and has a slope which 
is about the average for huge livers, l’lie. urea drained by the 
Mississippi and its trihuliiries is 1,244,000 .square miles. Accord¬ 
ing to the <-.alcuhitioiis of Mes.srs. Humphreys and Abbott, the 
river curries int») the sea, on an average and aimiuilly, 
(1,724,000,000 cubic feet of matter held iii siispeiision, us also 
7.50,0(M),0(W)cubic feet of larger partich*s which aiv dragged along 
tlu: bottom, making a total of 7,474,000,000 cubic feet. This is 
tr.uis]»orted by 10,500,000,000,000 eubie feet of water ; the pro¬ 
portion betwe(*u solid matter and water being a.s 1:1500 by 
weight, or 1: 2900 by bulk. Tlu; si-dimeiit is assumed to have a 
specilic gravity of 1 ’i); but as r*)cks on the average have a specific 
gravity of about 2*5, tlie befoie mentioned bulk should be 
reduced in proportion to represent denudation. It then becomes 
5,680,000,01Ml cubic feet. If this were spread over the whole 
area of the basin, it w’oiild form a uniform layer foot 
thick. The w’liter also contains a.certain qiuiiitity ol matter 
in .solution which should be taken into uciunint. We do not 
know what it i.s ; but iissiuiiiug it b) be oiie-fifth the ipiantity of 
sediment, which seems lobe about the average in other livers, the 
Mi.ssissip}d cuiics dow'ii 6,81(>,(M)0,0()0 cubic feet of matter, having 
a specific gravity of 2-5 ; and its basin is denuded at the rate oi 
foot 2 >er year, or one foot in 48(X) yeaiu That tliis rate is 
not an unusually higli one is indicated by the rates obtained for 
other river basins, as deduciMl from the sediment in suspension. 
Tlius the time in which one foot would be removed is as follows 
for the basin.s named :—Po, 729 years; Hoang Ho, 1464 years ; 
lUioue, 1528 years ; Tay, 1842 yeai*s ; Ganges, 2358 years ; 
Danube, 6846 years ; and Thames, 11,740 years. The mean of 
tbe highest and lowest m this list gives 6234 years, which is not 
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widely diffei^nt from the rate in the Miesisaippi basin. One foot 
in 4800 years may be assumed to be the average rate of denuda¬ 
tion of the land which discharges its drainage waters into the 
sea. A large portion of the land has no drainage into the sea ; 
probably as much as one half. But, on the other hand, there arc 
considerable thicknesses of strata which, although formed on 
land, have been subsequently covered up and preserved when 
the land has siihsided beneath the u^aves. Such strata then 
occupy the position of material winch has been removed from the 
land into the sea, and should })erha])s be reckoned in estimating 
the mean rate of denudation of land. As we an*, unable to form 
any idea of the bulk of such strata, wii may liyjiothetically allow 
that they represent one-fonrth of the wliole area of land. Tims 
we finally obtain as the ai>proximate moan rate a removal of one. 
foot in 7200 years. The mean heights of the continents, .leciord- 
ing to Humboldt, is miarly that expressed in the following 
taVde, and, accepting these figures, the. time in which masses 
e<iual to the supramariiui portion of those continents will be 
removed is as stated. 

Europe . 071 feet. About million years. 

N. America 74.S ,, „ b.V 

Asia . . 1132 „ „ „ 

b. America 1151 „ „ Mi „ 

In other words, tlu* 2 )reseiit raU- of denudatiem eii land is ecjiial 
to the work of removing all the laud wliicli now exists in le.ss 
than eight and a half million years. Tin; sea, however, is a helper 
in the W’ork of grinding down the land, and it becomes ne.ees- 
sary to ascertain what its share is. There, are 1V‘W data. t»n whie.li 
to found trustworthy estimates ; so that the figiir<*s obtained are 
merely reasunabU' gnessi-s, and a.s near the jmibahle truth as we 
can make them. Tlie. rate of oceanic deniulation is known to 
vary considerably. Thus, oii some ])arls of the east coast of 
England tlie, sea lias eaten into the land to tin* extent ot as much 
as thirty feet 2 >er year on an average, of Heve,ral ycai-s ; <ui the 
south coast till' average rate in many places is about one yard a 
yeai'; while on the rocky west coasts of the British Isles the 
shore retreats A'ery slowly. There are long lines of eoast.s on 
which the sea is being driven hack from tlie, land hy the sedi¬ 
ment brought down by rivers and deposited along shore,. This 
is the case on nearly the whole of the east coast of India, wlneh, 
except at one or two iioiiils, is llms jirotected from marine 
denudation. Many ^larts of the east coasts of South America 
ari>, similai'ly ])rotee,ted. i’rohahly we sliull not niiderestimate 
till! power ui' the waves, if we, assume that the coast line of the 
whole globe is denuded hack half a yard per aiuinm, the eoa4 
line having an average height of about 100 feet. If the clilf Ik* 
higher, the advance of the sea will he slower; fur tin* rale of 
denudation depends in great measure upon the ]»ower of tlu' sea 
currents to earry away the materials ; for if the w.avi's hri'ak 
down more than can he removed in the same time, the portion 
which is not removed acts as a harrier agaiii.st the sea itself. On 
an average, the quantity of material removed is a ma.ss one yard 
thick, 100 feet high, and 880 yards in length for every mile of 
coast; which in cubical measure corresjMiiids to 783,080 inihic 
feet. In order to facilitate calculation, we nill take 1,000,000 
cubic feet per mile as the rale. On this basis, the. fullorviiig 
table i.s constructed, in rvliicli is slioivn niider column 2 the 
area in square miles, under column 3 the length of the ciaist 
line in miles, under eoliimri 4 the denudation rate estimated 
on the wliole superficial area and exjuvssed in tlu; immher of j 
years in wliieli one vertical foot would he remim’d, and nnde.r 
column 5 the numher of years in which the continent would he. 
planed down to a level with tlie .sea, the figures represinitiiig 
millions of years, and it being assuineil that no elevation or sub¬ 
sidence takes place :— 


1 

2 

3 

4 

n 

Million sq. inla. 

Milos. 

Yciirs. >I illiuli years. 

Asia . . . . 

18 

33,000 

1:),0<M) 

17 

Africa . . . . 

12 

Hi,000 

20,(MM) 


North America 

8 

28,(X)0 

8,740 

(ii 

Moiitli America 

7 

Hi,(«M) 

11,800 

13 

Europe . . . . 

31, 

20,000 

4,7(iO 

3 

Australia & islumls 

'4 

8,8(K) 

10,7.’)0 



52 

121,800 

11,530 



As we are not able to give the mean height of Africa or 
Australia, the table makes no mention of the time I’cquired hy 


the sea to remove them ; nor, for the same reason, lias the mean 
time for the whole land lieen entered. As the figures arc only 
approximate, we will take this period to bo the mean, of those 
which are entered, or about ten million years. The two elas-ses 
of agents working together will, conseipiently, effect the wliole 
■work in one half the mean of the separate iieriods, or in about 
four and a half million years. This cori‘es}ioiuls to a mean 
denudation rule of one foot in 3,(100 years, or foot niimially, 
or a little over five miles for every 100 million years. Recurring, 
then, to the estimate given of tlie mean thick'nes.s of the, sedi- 
inentary deposits, the above data, if reliahli*, -would lead to the 
inference that such di-posits, having an area equal to that of the 
jiresent ocean, would aciMimulate at the mean rate of 
miles for eveiy 1(K) million years the. denuding agents have 
ojieriited with their present power. If, tlien, they have not 
acted for more than 500 million years, the iirohahle tliick- 
ne.s.s of the geological cohimii is not more than about eight 
miles. 

In the above, calculations it is assumed that the sniiposcd 
present rati* of dcnmlalion lias always been the same, hut 11101*0 
IS no special guarantee that this is true. Hence it is dcsinihlc 
to consiiler whether and to what degree the rale m.iy vary. For 
eonvenicneo, Ave AA'ill refer tin* denuding agents to three groujis— 
the meteoric, the terraqueous, and the oceanic. Tlie meteoric 
coiiqu ise thos»* which are eoninionly designated suh-aerial, ex¬ 
cluding those Avhieh come, under tlu; teiTaqiieous group, viz., 
rain .and the currents of aauIcv (both solid and liipiid) rniining 
on land. In the eavlicr part of this article it aa’us stated that 
demiduthni consists of two operations, vi/., degradation and 
tiiui.s])ortalion. The size of the iiarticles di'iiusited is a measure 
of the inteii.sity of the transjxirting jiowers ; and as Ave do not 
find any inuteriul difference, in the average size, of the deiiosited 
jiarticles of different geological ])eriods, it is jirohahle. that lluire 
has not been much viiiialion in the mean intensity of the 
traiisporling poAvers. Tlu; si/.e of individual particles do vary 
considerably, and indi' ate various degree.s of intensity, from the 
sloAvest current A\diicli drojis ini])alpahle iiowde.r to llie most 
energetic streams Avliicli carry along niasM-s several liuiidred 
AA'cight, or (‘A’en hais in Aveight, But as a ride sedimentary de- 
]>osi(s consi.sl, not of the hugest hut of the smallest sizes of jiar- 
licles. Since, th''n, tlu' large fragnieiils form a eoiiqiaratiAady 
small i»orlion of the strata, it may he inferred that the miglity 
glaciers, violent storms, gnat de.lnge.-!, and othi'is of the more 
cataclysmic aifeiits of iialnre have contributed far less to the 
general AV'ork of denudation than the fee.hlev hut more in- 
du.strious AAorkens. (Jreat storms may greatly damage a line of 
clitf and strew the slion* with the dehris ; l>ul if the fragments 
are so large that not even the, strong currents of a stormy oe.eaii 
ran take them away, they lenmin behind to iwotect the shore. 
Their removal is elfecled, not hy storm eiirreiita, hut hy tlie 
ordinary ami wi-aker currents, and these; can only traiisjiort 
them in small particles ; so that the blocks must he, degraded 
either hy grinding against hard substances or hy weathering, 
before they can he carried below the level of low vvaiter. The 
rate of mai-ine, denudation, then, is regulated, not hy the 
shattering violence of storm waves, but hy the carrying 
jiovA'cr of currents and the extent to which that jiowei* i.s 
utilized. A similar remark applies to the agents which act 
on the surface of the land. Large blocks are seldom carried 
into the sea, because the transporting agents lose the jiower to 
carry them long before they reach it. The size of the iiariiclea 
wliie.h riva'i’s carry is regulated hy their velocity at their mouths, 
which A'elocity is seldom t.orre.ntial, and generally very moderate. 
Hence floods or viole.iit debacles are far less iniiiortant agents 
than the lazy-lloAving, mud-laden riv’^ers, hecan.se the intense but 
evanescent energy of the former is more than connterhalanced 
by the, constant action of the latter, (jlaciers have great trans¬ 
porting j)oAver, hut what they gain in strength they lose in 
sjiced. Moreover, Avdien snow and ice cover a surface they 
jn’otect that surface from the disintegrating power of meteoric 
agents us aa'cII as from the lians])urting ])ower of rain and rivers. 
A surface so covered is not under favourable conditions for 
being vvauii dovAii. If portions of tlu; rocks jiroject above tlie 
general le.vel of the ice and suoaa', the meteoric agents hemn to 
work above, and rivers and rain to traiisport below’. (Jlaciers 
accimiuiate heaps of large iiias.ses; and wlien glacial conditions 
predominate, matter accumulates on the laud taster than the 
rivers existing under such conditions can carry it otf. The im¬ 
mense quantities of debris left hy tlie last glacial epoch at 'first 
sight gives one the impression that the denudation during that 
period was more than usually great, hut it seems more i>rohahlc 
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that the rate wafi tlien, ho far ns coiicema the glaciated areas, 
belo'^y the average. The work which the glaciern left unfinisherl 
is now heiiig conijiletcfcl by meteoric and terraciiieoufl action. In 
the present (‘poch disintegration proceeds more rapidly than 
transportation, Hincc soils accuiHUlutc in almost every valley, 
if the transnortiiig agents had been e(|ual in power to those 
which degrade, soils would be the c.\(*<'.ption rather than the rule. 
Tliat the transporting ])Ower8 have never exceeded the degrading 
forces is maniiest from the fact that vegetation has occupied a 
large portion of the land as far back probably aa the Oarbonife- 
rous period, perhaps to a still earlic'r one. We a])prehend, 
though on this point there is no evidence to oiler, that the 
rate of disintegration depends ]»riniarily and mainly iijion heat, 
moisture, and the clieniical pro]K;rlie.s of rocks and siir ; and 
hence that the rate depends on the average intensity of the tem¬ 
perature of the earth’s climate. Heat also mainly i-egiilates the 
Iransjwu’ting powc*r, for, as a geiiei-al rule, tln^ higher tlie mean 
leinpcrature of the globe the heavier is Ihe rainfall. Rut so 
fur as the eoinlitiou of strata enabh-s us to judge, Iln*re never 
was a tinu! when the transporting noweis generally h.-nl the 
velocity of torrents ; an«l tlnui' is nothing to indieale that their 
former intensity has been inueli above <»r la low wliat it now is. 
This intensitv ilenends mainly iij»on thn-e conditions—tirst, the 
nnioinit of rainfall ; next, njiou the nieijige .sloj)e ov«*r wliieh 
the water fi»>ws ; and, last, U]>on the ]»ro]iortion of the rainfall 
which reaches the sea. Rough calciiliitions have been nnuh- 
of the total annual rainfall on ti»e- land, reckoning snow as rain, 
and the following is from rrofessor Ansted’s ‘ JMiysical (leo 
grupby: ’— 




l{:iin-lidl in 


Ai't-a of liiml in 

inilliriiis of ruhic 


s(|. niilos. 

fci't. 

N. and S. torrid yono 

. . I!», 

4,282,7.50,000 

N. temi»erute zone . . 

. . 2.5,150,000 

2,160,500,000 

S. temperate zone . . . 

, . 4,.3.50,000 

2(51 ,.500,000 

N. and »S. frigid zone . . 

. . 2,(500,000 

70,2.5(»,000 


.51,.500,000 

(5,75.5,000,0(M> 


The conclusion has been arriv»'(l at that land is denuded at 
the. rale ol' 1 foot in 7,ii00 years, so that the su]»|dy of sediment 
for one year would be ii mass ,.,h, foid thick, Iniving an area of 
.^>2,(M)0,(K)0 s(|iiare miles, which coiTespoiids to '21,70(» millions 
of cubic fi-et. There is, then, one culdc foot of d<mu<lation for 
every" ;i()0,()(id culac feet of rainfall. In the Mis.sissippi bu.d)! 
one cubic, foot of matter is carried to the sea for evtTV 2,850 
cubic fe«‘t of water whicl* is discharged at the juontli. In Ihe 
case of the I’o ba.sin, UoO cuhic feet of water suliice t«» earry one 
cubic foot (»f matter into the sea. Any condilhm, then, which 
causes a larger ]»erecnluge of the rainfall to How into the ^ea as 
rivers, will rai.-<e the rate of deJiudatioii, the rainfall being the 
same ; while tin; rate Avill be dimiiiislicd Ity can.ses that lessen 
that ])e.reentage. In most instances, Avliatevi*r raises Ibis )K r- 
ccntagi' has a lendemy to diminish the rainfall, and rirr nna. 
ThlUH, a cold, damp atmu.spliere would elieck eva]H)ratinn and ; 
give a larger supply of water to*thc river cliannel, but it wouhl j 
at the same time lessen the rainfall. A forest-clad tU.-^lrict 
incimse.s the ]»erccntttge, but its inllueiice in increasing denuda¬ 
tion is more than counterbalanced by the ])rotection which 
tiT.es give agaiu.st meteoric and jduvial action. A bare .surface 
is nioiHi exjHj.scd to ruin and Aveather ; it allow.s tlic Avatcr to How 
olf more rui>idly than do other siirlaees ; it facilitates cva]>onition, 
and it atlraets comparatively less rain. It Avould appear, then, 
that Avhile these comliticuis may cause considerable local varia¬ 
tions in the rate of denudation, they do imt allect the mean rate. 
Tliere is, therefore, no reasmi at jueseiit h>r believing that there, 
lias bemi any extraordinary variation in the mean nite of demi- 
datioii as a conse<jiU‘nee of increased rainfall, or liigher .slope.s, 
or huger rivers in pioportiou to the rainfall. The. rate may 
luive at times been st;veral times greater or b'ss than at juv.seiit. 
There, are .some, enndilions which might have rai.sed or havered 
the rate, such as, for example, variations in the lengtJi of coa.st 
line or in the superticial area of the laud. The longer the coast 
line in i>roportiou to the area, the more rapid i)robably luis the 
oceanic denndation been ; so that the rate would be increased in 
proj)ortion as tlie land i.s biv)ken up into small islands, and it 
would be le.s.scned if all the hind Avere I'ollected into one muss, 
so as to have but one continuous coast line. This insular con¬ 
dition Avould, increase the mean Juiiuidity of the air over the 
land, and uiulcr most circumstances it would raise the luean 
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temperature of the land climate.s; this would tend to increase 
the rate of the denudation by the meteoric and terraqueous 
agents. (Lyell, Mements of Geology^ 1865; Mackintosh, T/tc 
Scemri/ of iUmflnml and Wales, 1869 ; A. Geikie, Tlie Scenenj of 
Scotland viewed in connection with its Physical Oeobyy, 1865*; 
Ansted, Tmns. (Jamhridge Phil. Soc., vol. xi. p. .387, 1869 ; A. 
Tylor, Philosophical Mnyadnc, 4th serie.s, vol. lA". pp. 258—281, 
18.53; (Jroll, Philosophical Magazine, 4th series, vol. xxxv., p. 
362, 18(58 ; vol. xxxvi. i>p. 141, .362, &c., 1868.) 

1)E()B.ST11UENTS (from the Latin words de and ohstruo), 
medicines that remove obstructions. The term Avas formerly 
.a]>j>licd to aperient medicines. It is now commonly used of 
such as arc re]»utcd to restore the Hoav of the menses. 

DEODORANTS, matt(*rs that de.stroy or remove inipleasant 
odours. (See EoMKi.ATiox, J'h C. vol. iv. col. 236, and E. (). S.j 

DEOXIDATION, the reduction of an oxide ; the removal ol 
oxygen fimn a .substance containing it. It is the ojiposite of the 
ju'oeess of oxidation so ini])ortant to all living things. 

DERILATORTES, .substances used to take off the hair. 
These either act mechanically or chemically. Adhesive pla.sters 
Avhicli, Avlieii removed, carry the hair with them, are of the 
i mechanical order. Among those' that act chi'mically aie the 
])oi.s()ij oipiment, mixed Avitli «|uick lime, and the siiljehide.*} of 
calcium and b.arium. 

DEROfiA IllSA’riON Of’ M(11I3’. If two plates of glass, 

I each blackeiieel at ihe back, be arranged so that the lay.s from u 
I candh' falling iqxai tin; lirst or polarising plate at. its angle of 
]Mdarisation, be not rellec.tcd by the secoiul en* analysing p]i\io, 
then if a thin film of mica or of .selenite be ])laced between the. 
tAVo i>lates jierpeiidieiilarly to the ])olarise*d ray, it Avill be found 
on turning this plate u]*ou its a.xis that the image of the candle 
ilisaitpears and re-aj»peai'.s at each (juaitei' of a revolution ; or, 
in oilier Avonls, lliut in certain ]»o.sitioiis the crystalline ])hite dc- 
polarisrs the ray. (’oinmon gla.'^s in general cannot produce this 
depolarisation, but if .snbmilleil to ]»re.ssure, or heated, or if it bo 
uiiannealed, it. lia.s this (le]toIari.sing jiower ; the inllueiice of its 
]»artiel« s ujion tlio.se of light liecoiuing, under such condition,s, 
.similar to 1ho.se of crystalline boilie.s. The. term depolarisation 
is strictly dipolarisation, a.s the ray of polarised light is rather 
doubled than dejiolariseil, the ilrpnlariser doubly refracting the 
•olarised light incident ujion it, resolving it into two rcctangii- 
arly p(dariM'd sysfem.s of Avaves Avliich traverse the ])latc at 
dilleient velocities. 

DEPOSIT (from depono, to lay doAvn), a Avord largtdy used 
in geeh'gy, cheini.''ti V, and medicine. Dejiosits consist either of 
matters held in su.spcnsion in liipiids, which quickly fall when 
the fluid is at rixst, or of matteis that .subside num; slowly as the 
liqiiifl evajioratc.s In cither case the dejiosit may be crystalline 
or ainorjdiou.s. 'j'lie Avoid deposit i.s largely used in refercnc.e to- 
the matters wliic'li subside Avheii the urine is allowed to Btand 
for some time. 

DEPOSITION, U.S a technical leriii, is only applied to repre- 
smilalioii.s in Avorks of art, of the act of taking down the hody of 
flic S;ivioiir from ihe cross. 

DEPRESSOR, (tr DEPRESSURES, a name given to several 
musclfs of the body that pull doAVii or depress the parts to 
which they an- ajqdii'd, such as the no.strils, angles of the mouth, 
eyelids, rib.s, i\:c. 

DEPl'RATIO. Tlicproce.sscsby Avliich Huid.s are freed from 
extraneous matter-s formerly went by this name. These were of 
three kinds, .subsidence and decantation, despiuuatioii, and 
liltratioii. 

DEPURATURIA FERRIS, (U'puratnry fever. This name 
Sydenham gave to a fever that prevailed in 1(561 and 1664, 
because he oliserved that the I'ehrile matter, lus ho deemed it. Was 
gradually prejiared for ex[>ul.siou from the hody at or near a 
certain time ]»y a ciqtiou.s sweat. 

DERIVATIVES (from derieo, to draAV Avater olf from its 
i liannel), a term forimaly a]»])lied to medicines, and chiefly such 
as Avere applied extitinally, Avliich were thought to druAV off 
liumoum from diseased jiarts. Tims, a bli.ster applied to tlie 
neck, or behind the ears, was thought to draAV off humour from 
the eye.s ; one applied to the clie.st, to do the .same good .service 
in ])leurisy ; and the mustard poultice to the feet in apoplectic 
.seiziire.s and comatose; affections. Such aiijilications were said to 
act by revulsion, or derication. It is now usual to speak of them 
.as CAninter-irritants, 

DERIVED CURRENTS. When a source of voltaic electri¬ 
city transmits Avluit is called apnndtive current through u Avire, 
and there be attached to two points of this Avire a second Avire, 
the curi'ent will dis'ide and a portion thereof pass through each 
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ire, the divided current heiir^ called the ])riit<'ij)td current; at 
lie second jiuiiit ol' attachincnt of the second wire tin; two ]tart'! 
f the current re-unite, Jn consc;[uence of tlie addit ion of the 
econd wire, there is a diminution in external lesisUnce, and tin* 
mount of current is increased. I'lie ]uirtioii of the current 
hat passes hetween the two poiiit.s is named tlie partml current, 
nd tluit alou" tlie attached wire the drriml c,urri*nt. 'Phere 
uiy of course be a number of wires so attached and a eorre- 
jumding number of derived currents, the amount of current in 
be several courses being inv(!r.sely jiroportional to the respective 
esistauces of those courses. 

DERMA, a (xreek Avord, reiidm-iid into Latin, as dn'mln, 
ho^riuin, or ciUiit vmt: in English known as tin*, true skin. It 
s the surface exposed on reimjval of th<‘ cut icle ami llie deb¬ 
ate texture known as the rcle 'intioinimi. As the most iiii- 
•ortant of the tissues known eollectively as the din, it has 
laiiy derivatives and euinpoiinds, such as d(‘niiic ami dc.rnrnd, 
mmkdofjn (a discoursi*. or treatise on the. skin), os- 

relaxed and ])enduleut skin), di nnnnicoxl-'; (diseases of skin due 
u fungoid growths), drnnahnli!< (Icallii'i-'like). 

DERMATOLOflT (from of the, skin, and \nyo<!, a 

iscourse), lliat hraiich of tin- art of melicim*. which treats of 
he. skin aii-l its maladies. [SiciN, J)i.si;\si-:.s ok, Ih ('. vol. vii. 
ol. r)9.‘).] 

DEltRlCK is a jicculiar kind of erane, s-.iilable for lifting 
iiassesofgre.at weight and in igiiilude. Strictly sjieakiiig, it isoiily 
lui jilt or diag imil arm of a craiu!; and is set ii]i 1em])oriirily on 
hiphoard to aid in loading and unloading cargo. 'Pin* jih consists 
fa strong spar, supporleil by stays and guy-rone.s, and carryin;' 

, jiiu*chasc or tackle of mjies or i-hains and pulley.s. A th-rrld- 
nuu', constructed for more ])erman:'iil u.se, has usually an 
rrangement hy which an iron jib or beam can be raised or 
owered to any desired angle. Among exam)t!e> of tins kind 
viTe those used in lioisling the slamb pi]K'of the East Loudon 
■Vabir Works ; in raising the slnues of the eolnmii at Devonport 
coiistriicted without scMtlbhling') ; and in buihling tin-tlr;nilon 
'ier, )iear Leith. 'Pin* la,>t was a vertical ]»ost suj>po:-t.e<l by two 
lack-stays, and a long, movalde ih*n-ick or jib liiiiged at the 
lottom of the jiost; the to}» of the jib was held by a cliain, 
diieb ])as,sed from a barrel and then over a pulley at the (oj) 
f the ]M)st, so that the jib cunhl have its angle of position raisi'd 
r lowered ; the. circle, commanded by the cram; could thus b<- 
•aried from 20 to 120 feet in diameter. At ^les.-^rs. t'ory’s 
oal de.jiot, on the Thames, lliere was originally a derric.k- 
lar shijipeil ujtoii a strong tloating barge; the, present fabric, 
lOUgli often called lijlmiiitu dn'i'id\ is a min h more, compieb- 
Liul jiermaiieiit structure. There is a Hat flecked vessel, bex- 
igonal in jdaii, and im-asuring 2.'i0 feet long by !>0 feet wide, 
six Arm.strong hydraulic cranes overliang the Jong siiles of 
he hexagon, three over each ; two coal-laden .ships can be 
lUxived alongside at oiic.e. ^Pubs, containing I.”* cwt. each, are 
■aised by the cranes fi-om the hold of tin* sliip ; tiji-waggons 
eceive. the load from the tnh.s, run along tr.imw.ays, and tip it 
nlo barges draAvn u]) along the short»-r sides of the hexagon—a 
'creeniiig apparatus and a weighiiig-mac.him- being brought into 
'eipilsitioii at intevnu'diate stages in tin* operations. 

A Jloittinci derrid;, pro^n-rly .so called, is a .steam vcsm* 1 which 
-.arries its burden with it, banging oAer one .side, llisliop's float- 
iig derrick can lift a weight of tons, and carry it along at 
I rate of three or four mih-s an hour. Tlie ve.ssel E not much 
iiilike Mes,sr8. Cory’s in size, is div ided in the interior into 
vater-tigbt comiiartments, the (juaiility of water in whic.h can 
»e varied to suit the reijiiiri'.d Jlotation or conn ter jioi.sc. of the 
‘"essel. An iron tripod, rising from the deck, carries a strong 
'oom 120 feet long, that, can be made to n volve borizontally on 
ts centre. Two .steam-»*iigiues, near one siih; of the vessel, 
work a system of powerful blocks and jnilleys connected with 
he boom, and thereby raise the Aveiglit, wliicb may lx; the wreck 
if a ship, or any other hurden of large size and great weight. 
Phe heavy inachinery of a steamer may be lifted out bythe.se 
ueans, borne along n harbour to a ipiay or rejiairing factory, an«l 
here lauded. 

DESERTS [E, C. vol. iii. col. 47i)l have been regarded us 
lie sandy bottoms of oceans which nave, recently been con- 
*'erted into dry land, and which are ]iassiug Ihroiigli the inter- 
I'eiiing sta^e which fits them for liecoiniug t.rac.ts of fertility. 
It has also been sugge.sti'd that the slerility of desei’Js is a con.se- 
luence of the exhaustion of the wuls which cover lliein. Ni-itlier 
if these view.s can he ac.ee]ited U.S true. If the linst view were 
rue we should find all the more recently elevated plains de.sert8, 
«ad those of greater age tracts clothed with vegetation ; but this 
ARTS AND SCI. DIV,—-BUP. 


is far from being the ca.se. Ekir a.s a rule the jilaius which liavc 
ap])eaiv<l in the late.st ge-.ilogieal ]);‘riols are amongst the jiinit 
jirodiictive are,as kuivwii. 'JMierc are, also many ohjections to the 
.second view, amongst wliicli the mo.st Aveighty is that, Avh(*n Well 
AA'atered, the .soil of the desert is, in most places, remnrkahly pr.i- 
diu-tive. Dc*.^ert.s may he more correctly described as those 
jilaiiis Avliere the ciiiiditioiis promoting sterility ov^erpoAt'er tlune 
Avhie.b favour fertility, 'Plie coiiditiolis of fert ility are, a suitable 
soil, and a con.stantly Vi ueAved sn])])ly »)f Avater. In the great 
majority of cases deserts arise from the dryness of the air and 
soil, and hence they are most freiiueut in, and imhicd almost con¬ 
fined to, lho.se zones on the earth where the rain-fall is least and 
the. .air driest. And in contirmatioii of thix view, facts Avill be 
]>rc.sently .stated indicaling that in the present ]ierioil deserts are 
Ibnned or exte.uded Avlieri'ver the raiii-iiill of a district has been 
n*duccd to a Avry small amoiinl., Avhile on tin; other hand deserts 
have been rendeveil jiroduc.tive. by supplying the soil Avitb mois¬ 
ture, either by irngalioii, by sinking aitesiaii Avells, or by 
planting tre<*s. TIie.se facts are tlie more instructive iiiasmuc.ii 
ns tliev iiidic;ite some, of the ]m)cesscs by Avliic.li de>erts are being 
extended or dimiiiislied in area, and by which, theri'fore, Ave may 
i‘oiijecture, that deserts have in jiart origiiiaUxl in the }>(*i‘iods of 
the past. 

As our limits, and indeed our knowledge, Avill not permit of 
lengthy discussions as to tin* characters, formation, growth, and 
decline of deserts, we must coniine oiir.selvesto a few jioiiits only. 
We know too little of the geology of ilesert. aiva.s, to determine 
lioAV far it is true that, they have lu*(*ii the beds of oc.-caiis ill 
recent times, and to wb.at extent this has iiillueiice.d tlieir ster¬ 
ility. The.se ureas are usually of small el<*vation above- the sea, 
so iliat ill maiiv instance.s suc.li areas have been submerged in the 
later geological jieriods ; but this fact is far from being suHicieiit 
to ])roA'e that the sterility is a consei(iU‘nce of the submergence. 
Eor iiisl.im-c, m*arly tin* whole of tlie cultivable area of Great 
ilritaiii, and we may say Eurojie, Avas c,even'd liy the sea during 
the latter portion of the post-]ilioceiie period. Again, AVe liml 
tlnit, ill the North of Africa, the most recent inariue bed i.s pro¬ 
bably of ])ost-j)liocene age, Tt occujiics some ]>arts of Nortli 
Algeria, siicli us the Elaiii of Milidja, where it i.s famous for its 
fertility ; and it is also met with in some jiarts of the South of 
.Algeria, Avhere, it borders on the Sahara, and sliarcs its sterile 
eharaetev. As yet it has only been found in a few ]daces, and 
over a A'l'Ty small area. Jl oecujdes the most depressed portions 
of the Sahara, ami has not been traced to a gri'uter height than 
<sso feet : Avdiile the avi'iage height of the ilesert is nearly 240(i 
feet, and ill ]iarts it rises to between 3(U)0 and (iOOOfeet. Leneath 
this bed are otlna^ far lliicker ami inoiv extensive, Avbich have, 
lieen formed by fre.sli-Avat(*r agencies ; and beURath these again 
an* beds which indicate a large marine area in the northern por¬ 
tion of Africa during the niiocene ])eriod. The great Saharan 
desert is thus of very um*«jiial altitudi*. Tin* highest jiortious 
<-oii.sist of gr.iiiite and saiiikstone, Avhich latter rock [irobaldy 
belongs to tin* ear))oiiif<*rous formation. Hence there is no 
decided stratigra]diical evidence that the Subiiva as a whole has 
been submerged Avilbin n-cent geological jieriods. At the 
Isthmus of Sui'Z, the niarim* beds range from the oolitic to 
the middle. mioci*m* jicricid, Avliich fact indicates tin; jirohubility 
that this laud is of cmisidcralde age; while tin* faunas of the 
Alediterraneaii ainl Red Seas ncgativi* the jiroiiosition that there 
has been any ])ndonged coniiniiiiication between the two seas in 
recent times. It has been advanced that the e-xislence of a larp*. 
extent of ocean in the place of the jm-sent Saharan Desert will 
account ibr the glacial jihenomena of the Al]).s, causing the 
glaciers to be luiigiT and more general Avbeii the sea e.visted,and 
to diminish as the desert increasi'd. Much may no doubt be 
said ill favour of tlii.s idea; but it should be borne in mind that 
the extension of the ghn’ii*rs in the iiost-plioceiie period and 
llie.ir siibscipieiit diminuiiuii, AA\a.s a characteristic not only of the 
Alps, but ol almost eA'ery other jiart of the globe ; and that it 
Avill re<iuire a great deal more re.s(;arcli before it can be shown 
that the increase of deseils lias been the main cause* of the 
shrinking back of the glaciers. On the otlier liaiid, there is evi¬ 
dence ill favour of the Sahara beiugof considerabh* age; us n land 
surfiict;. Tliere. are many dried-U]i river-beds, Avliicli evidently 
once coiiA'eyed considerable volumes of Avater, and many ol llie 
preseiit streams were once far larger than noAV. This remark 
will also ni»ldy to most other de.seil.s, Thms, the Oued el Uiskra 
liiw foriiieu ail alluvial dejiosit 2.">U feet thick, consisting in part 
of blocks of large size, and extending in jdaces many miles on 
eitlier side of the present stream. Tlie lorraation of this deposit 
implies a considerable autinuity and a loruicr heavier raiu-fall 




780 


BESKRTS. 


DESOX YBENZOIN. 


740 


lliaii now, Biskra itself i» akoiit 3r)() feet above the aea. The 
j^rrmnd lias been veiy luucli cut up by meteoric and fluviatile 
denudation. The loose sand of the desert is almost wholly 
formed from the destruction of the sandstones in situ by 
meteoric agents, the sea liaving had little or no sham in the 
oi)eration. TJiis sand covers a few vast areas jis ridges, and as 
isolaU'd hills or dunes. The hills are sonietiines jis much as 
800 feet in lieight, and a]>i)ear to have been ])iled up solely by 
1 ho action of the wind. The motion of the ridges is com]>ara- 
tively slow, so that the accumulation of sacdi vast heaps of wind 
must hai e required a considi-rable lapse of tinuf. That deserts 
do not always owe their origin to being tracts which the. sea has 
left so recently that the comlitions of feilility, such as soil, have 
not hud time to be formed, is manifest from "the. fact that large 
areas once fertile have been c.onverte<l into deserts wifliin tin*, 
historic period, .and even within the inonnay of living indi¬ 
viduals. This is remarkuhly the case with the Kalaliari ilesert 
of South Africa, which has been gradnallv exbaiding its limits 
for n long time past. ^J’lii>- exteusion baa ))eeii li)und to be con¬ 
nected with the dessieatioii of tlie climate, wliicli Inis been such 
that all round its margin, and esjiecially in the district of the. 
Bechuanas, springs have almost ceased io exist, uml rivers have, 
dried uji. For eM.anqde, at Lojieh lc aixl at I’orajMira I’.ass, is a 
dry river-bud wlieri! formerly c(aintless herds «)f cattle were 
accustomed to drink. At and around Kurnm.an water was 
plentiful forty or fifty years ago, but now it is very sc.arce 
tJ)crc. According to native lra<lition tlure was a time when 
the whole country between the Orange River and the Ngnini 
Lake was fertile ami well watcji’etl, and when the Kunnnan 
and other rivers not. ])assable. Tlie.y describe it as 

liaving b(!en forest clad, ami as abounding in cattle. Tliis i.s 
to a ceiiain extent c.ontinm'd by tin* numerous slumps of 
large acaci.as wliich oi’.ciir wliere no living trees eoiild be si-en 
now, .and where the ground is exceedingly barren. This ilryiiig 
up of t.lie country and conse»|nent sterility i.s traee.able to tlie 
diminution of the rain-fall, caused Iw the wasl<*ful di'structioii 
of the forests. This was well inaiked in one case. On one 
occasion, extensive plains rouml Oinjua Town were swept of 
the olive-trees growing on them by an uceidental lire. VVi-y 
shortly after there was a great <limiimti(ai )>otli of tln‘- rain-fall 
and nr tlie .spring.s. AVe lionld mention many other traets in 
Arabia, Syria, Asia Minor, (ireece, Mesopoluini.i, Sirbiiid in 
India, Mauritius, and elsewhere, which wi-re IbrnuTJy Ibre.st- 
chwl, well eultivated, ami well pojmlated, which are now either 
deserts or exceedingly sterile, in <'onse(|tuiR*e ]»arlly of the fell¬ 
ing of the trees, and partly of the irvigatitui or wells having been 
neglected. From tln'se facts it may be inferred, that <lc-;erts may 
to a greater or less extent be rendered fertile by planting liee.s, 
and by providing the .soil with copions .snp|tliesof water hy incaii.s 
of irrigation, canals, artesian wells, etc. This has been done on 
a sutfieiently large scale to .show that deserts may be thus fer¬ 
tilised ; but the ju-actiee is far less general than it might be. 
The most succes.sful e/forts liave been those of the French in 
Algeria, who, however, have almo.st entir<*ly conlined their 
attention to sinking artesian wells. The natives of the Sahara 
have for si'.veral thousand years beim fully .aware that the tles<-vt 
nuiy be cultivated whe.revm' a well eould be made, and nearly 
all the oases in the Sfiluira have bia ii established by them. Rut, 
owing to want of skill .and !irt, they are ciisily stop|>ed by dilli- 
culties which imm* civilized nations can overcome. 'J’licy <-an- 
iiot pierce hard rock wliicli is more than a few feet thick, ami 
they are unable, in most ])laces, to ])revent the wells from being 
choked up by the sand wliicli falls from the sides when the 
boarding has given way. The superior skill of the French has 
enabled tlieiii to obtain us large an animal supjiiy ol' water in 
the course of a few years ns the natives ha<l during the Iai).se of 
centuries ; and also to sink their wells in ground widen the 
natives could never have pierced with the means .at their com 
mand. After an nnsuccessful attem])t in 1848, the’French re¬ 
commenced operations in 18r»(i by sinking a well at Tamerna. 
In Jess tbaii a month they reached a di’]>th of nearly 20(1 ft*el, 
and a yield of 40JO litres of waterjier minute. Otlier wells Avere 
formed at Temacin, Sidi Jiaclnal, iu various ]iarts of the Oued 
ll’liir, and at mimeron.s other jdaces in the Algerian portion 
of the Sahara. Most of tlie wells liave been made in old- 
cstablisbcd oases; but n few have been sunk in the desert itself, 
and have alivaily originated oa.se.s as fertile .as any existing. 
Some of the oases were on the verge, of ruin, notwitlistaiiding 
that the inhahilants made constant efforts to prevent it. Thus, 
Sidi Sliman was formerly u llourisliiiig oasis, but in 18.07 it Avas 
almost ruined. The soil was neglected, and covered with cut 


]i.aliiiH ; Avldle only eleven trees remained, and even those Avere 
Avitliered .and dying. The people had left and gone to ncigh- 
honringoitse.s. The decay conimcnce<l in the beginning of the 
ccnluiy. At that time tliere Avore three Ave.lls Avhich yiehlial 
a (M)jiious snpiily of Avater ; they gradually filled up Avith 
sand, and at last the vegidation all but ceased to groAV owing to 
llie scan ity of Avatcr. The French sunk a AA^ell AA'liich yielded 
4<)(M> litres*per minute. The people retnnicd in the course of a 
few moiillis, and noAV the oasis is as flouri.sliing ,as cA*er. The 
siicc.(‘ss Avhich has attcmicd these etlorts giv(.*s Some gr«)unds for 
helieving that almost e.vcry ])aTt of the Sahara may be reiidi'red 
fertib* Avlierever Avater is obtainable. The oases and wiulies are 
sulliciiaitly numerous to Avarrant the inference th.at Avater does 
occur beneath the. soil over a large i) 0 ition of the Sahara. In 
the, Lybian hills al.so arlesian-Avell ojierations Avere carried on suc- 
ces.sfnlly IVa- a time, but have Ix'cn neglected lately OA\dng to 
liolitical caii.ses, Aynu'. Bey, a French manufacturing chemist, 
.-et ni» alum Avau’ks in the di-.sert, lli.s ])lan Avas to seliict a feAV 
im-ii, and to siaul them to a sjiot to sink a Avcdl. While, the Avell 
Avas being .sunk, the men AVen^ snp])Iied Avith food and water ; 
.as soon as the AA'.ater Avas (tblained, the women and children AAa*re 
alhaved to join tin* men. Another object Av.as to ed.ab1i8li 
ceiitre.s of pojailation, from Avbi»h bands could be obtained to 
Avork the la.al beds knf)\vn to i^xist near Edfou. AVells have also 
been .Slink .at Alexandria and Oairo, and extensive plantations 
liuA e been made in the neighbourhood. Before these ])lantatioiis 
AA'ere esiabli.shed, rain Avas almo.st unknoAA'ii ; but of late years 
occ.asional lieaA’v slioAV(‘r,s luaAa' been felt. 

(Foiiniel, .1., Eih'}ihi(ri/h Nnr Pliilosojiliiciil Jojinudy I’nls. 
xxxvii. xxxviii. ; Wilson, ,liiitrn<d 1‘oifiil (lanjrdjihirnl Sorietij, 
vol. xxXA'. ; Duboci], An»(ili‘s den Mlnea, (Jlli series, vol. ii. ; 
Rev. 11. B. Tristram, Thr limd Sdhant, 18()() ; Desvanx and 
Jianrenl, Aniodisdc^i Minc,% .^)tli series, vol. xiv.; Ville, Annalcs 
dt’H Mliirs, (Itli seric.s, a'oI. vii.) 

DESIGNS, (H)RYRI(jliT IN. [(kiPYiiKaiT, E. (X S. 

col. (>31.J 

DESlLVEUTNd (in Metallurgy) is tlie process of e.vtracting 
the small ]»orlion of silver Avliich is usually found conibini-d 
Avilb lead. It lia.s Iteen icndered imporlant liy Mr. Lee Pattin- 
.soii’s a])])licalion of crystallising action. [Lead Manufactuke, 
E. (vol. A’, col. 1 f!>. j 

DESOXALTC A(T1), Tdimnnrarhov.ic ncuJ, TT„ ()„ 
This acid, Avliich contains the elements of 
racemic acid and caihonic. anhydrith*, is |)re]taT(‘d from etliylic 
ovalatc. When the latter is tre.ated ivilli sodium amalgam a 
poAA-erful reaction takes place, and the jiasty jiroduct, on being 
treated Avitli ether, yiehls a solution of etliylicde.soxalato. This 
.separate.^, on the evaporation of the (‘l.lier, in large, transparent 
.shining c.rystals Avhicli are readily tlecoiiiposed by potassic car¬ 
bonate into alcohol ainl iiotassic desoxalate. The acid may be 
obtained from the iuttus.sic. sail by ]irecipitating its solution Avith 
plumbic. Jiitnatu, and llien d(‘coni])o.siiig the precipitate, su.s- 
pended in Avater, by .sulphuretted hydrogen. The solution, when 
eva])or.ated, yields the de,so,\ali<’. acid as a crystalline mass. It is 
very solul)Ie in water and alcohol, and ileJicpiesces Avhen exiiosed 
to moist air. Its aipieous solution on being heated for some 
time t(» 1(10'' s])lit.s up into racemic acid and carbonic anhydrhle. 
It forms immerou.s .salt.s, rno.-it of wliicli .are in.soluble in Avater. 
(LoAvig, ,lahr, dlirm. Ixxix. -inri, Ixxxiii, 12!), and Ixxxiv. 1.) 

I)E,SOXVBENZOIN, Tohnjlnir o,i<lr, ((,«//,./4). 

d’liis cojnponnd may bi' ohlaiiieil ly the moilerated action of 
deoxidizing agents on benzoin, as Avlien its hot alcoholic, solution 
i.s treateil Avitli liydrocldoric acid and grannlated zinc. On adding 
Avater an oil is ])rec.ipit.ated, Avliicb alter a lime solidities to a 
cry.stalline mass of inipuie desoxybenzoin, and tliii?, on being 
(li.ssolved in hot alcohol and iv-crystallisi’d, is readily obtained in 
colourless rhombic tables Avhich melt at ,^>5''. It can be dis- 
tilbnl uiiclianged, is very soluble in alcohol and ether, but in¬ 
soluble. in Avate.r. De.soxybenzoin can also be prejiured by acting 
on clilorolu-nzil, 'la by reducing agents, 

or l»y lieating benzoin Avilli zinc ])OAvder ; but the best and most 
economical method is to subject broiuotoluylene, 

I'** ll'*' action of water at IhO'^, Avlien the bromine is 
exchanged for hydroxyl, giving rise to desoxy benzoin. 


C\,II,,Br -f 

on. 

- + IIBr. 

bromotoluylenc. 

Water. 

I)oao.vybciiS!:<au. Jl^drohromic 
tii'id. 


2i/D 

- -f iJBr). 
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The constitutionftl formula | has heen assigned to 

<lc8oxybenzoin [ToLUVf.ENE Iiydrate, E. C. S.]. (Zinin., Ann. 
0/oem. Pharm. cxix. 179, and cxxvi. 218; (Joinpt. limd. Ixvii. 720; 
Sehwanert, I hat. Oltem. Ihr. 1809, Idf); Iiiiiij>richt, do. 1870, 
;J97.) 

DESQUAMATIO (fi*om the Latin ik and sqiuima). It means 
a scaling off; and is applied in medicine to that sepamtiou of 
the cuticle that cK“,c\irs at the end of many fe.hrilc disoitlers, and 
notably in scarlet fever. Formerly the trephine (an instrument 
for removing a rircular piece of hone from the cranium) was 
called dmniavudoniini. 

DETEJIGKNT.S, ch*ansing mediciuos or siihstances. The 
same as ahstergimts. 

DETERMINATION, a term often used in medicine to indi¬ 
cate the excessive flow of blood <»r other fluid to Jiny I»art or 
organ of the body. A ])atient who has a sintden llnsii of face 
and giddiness is said to have a didcrtninafiim of blood tt) the 
luiad. In like manner, a piofuse sweat is sp<ik(m of as Ji ddcrmi- 
natimi to tlie skin. 

DETONATION. There, is a marked ditl'erence between the 
effect j)rodiiced by a .substance that de.tonati'S and one that sim])ly 
explucles. In the former c.ase, the chemical actifui is vm-y violent 
and instantaneous, its effects being local, as ctnnpaviHl with an 
ordinary ex]»l<)siv(i comjuiuml. For example, a composition of 
saltpetre, charcoal, and sul|)hnr, KONOg-f"^“Y common 
gunpowder, when fired, sinqdy <ixplo<les, the effect of the ap]»li- 
cation of heat being to hu’in a new t;om])ound, K.S-f-fJOO-f N, 
n(!iirly thi; whole of which is gasisuis. If, in.stea<l of sidtjietre, 
chlorate of ]K)tush were siibst ituted, and a eoni}>oiind represented 
by KO(J10ft-f-^'o+>^ used, it would detonate or explodii so vio¬ 
lently that it would destroy anything it came in contact Avith ; 
detonation being, in fact, instantaiusnis exjdosion. The faci 
that explosives of various kinds tain-, different periods to effect 
th<! chemical action, oi’ rearrangement (jf particle.s, which ia the 
effect of explo.sion, is noAv well knowji, and has le<l to the n.se of 
exploaive.s of different kinds for different jmiposes. {(rTN 
UoTTON ; and Mtninc, Milit.vuy, E. (!. S.J 

DEVIATION, ANOld'] OK LEAST. A ray of hoinoge- 
neons light passing through a ]»rism is ndiucted or bent. If tlie 
prism he slowly rolatetl on its axis the beam will he variously 
refracted and the. ])osition of (he jiiism which eoincides with the 
least amount of 7’(‘fraction is the ]»ositiun of least d<*.viaiion, and 
the angle formed by it Avith tlm iiie.ident ray is the angle of least 
deviation. 

DEVIATION OF THE COMPASS. [1)j.;<’ijnatiox, E. 0. 
vol. iii. col. 448.1 

DEVIATION OF THE LINE OF THE VERTICAL. [See 
with reference to Maskelyne’s Schehallieu Experiment, Attiiac- 
Tiox, E. C. A'ol. i. eol. 7lin.J 

DEVIL. The idea of .an antagonistic jirinciple, an evil omnipo¬ 
tence, has existed from all ages and among almost .all nations of 
mankind. Eastern natiojis, the, savage, inluihibints of Die 
southern .and tro]»ieal i.slands, the ahorigiiies of America and 
Africa, alikti giv'e a jirominentplacc in their varions thcogonies 
to the spii-it of evil ; although in .some regions it jmrtook of a 
pei-iiliar and subor<linate character,—for in.staric(3, in the reli¬ 
gious systems of the tAvo most classical countries, (Ireece and 
Rome, we find this spirit acknowledged, le,are<l, and pi' 0 [utiated 
under the form uH Furies, Saf-nrs, and the I*nuir cur]r. of deities. 
To this Ave ]>erhaps owe the jieculiar bodily and Heini-animal 
a])])earancc always attributed to the devil. That an actual being, 
Satan, Avas in existence, Avas a firm belief of the later .lews and 
early Christians, is ahiindantly ]>roved bymidtitudes of instances; 
and the ])eeidiar antitlietic theology of the, twelfth eentnrv thus 
reasoned Avitli respect to ilu^ theory of the fall of Satan atul 
the uiipardonahle nature of his oirciice; - “(The, Devil] hiing 
aware that Die Sou was other than the Father, ami yet wpial 
to the Father, overreached liim.self cgregiously, by yearning 
after tmd aspiring to a similar e.iiuality. He therefore be¬ 
came envious of the Son, who is the Wisdom of the h'atlier, 
and by eiiA'ying Wisdom, himself was made fooli.sh. Oi>]K)sing 
himself to Him who is the Truth, lie is become a liar, and the 
lather of lies. While he scorned to follow Him Avho is the Way, 
he is led away by wayward error, and incurs the damnation of 
si»iritual death, because he turned himself aAvay from Him who 
is Life. The Devil, that is, Jw who rualws dmvniourds (drnrsuui 
ruaw), is precipitiited downwards, bewiusi! lie presumed to ascmid 
too high, and because he fell when no one Avas impelling him ; 

a, when rather, on Die otlier hand, he was not by nature prone 
to fall, the Most Righteous Judge considered righteously Dial 


his sin AA'as irredeemable. For he is not AA'orthy of pardon who 
of iiimite malice alone laying liands upon himself destroys 
him.s«*lf.” (Alexander Nechliam, Ih Naturis Jterum, Ed. Master 
of the Rolls, j). 20.) 

The origin of the Avord has heen explained in many diffcTcnt 
ways ; and though it is not intended in the folloAving lines to 
enunciate any ])artieular theological opinions concerning this 
being, it will he curious to suiumarise Die principal features in 
the history of Satan and the parallel jiositions occupied by 
similar beings in distinctly opnosib^. systems of beliel. It is 
laid down by Ruville and hi.s followers that the eonimon belief 
that Dll! .Satan of the JeAvs and Ahriinaues of the Persians are 
identical is (‘rroiieoiis, and that- Satan Avas not kiioAVU to the old 
Hebrews in the form in Avhich he has presenleil himself to Chris¬ 
tian imagination from the middle ages dowiiAvards. The Devil 
first appears, not in the hook of (Jenesis (where Eve’s reptile 
temjiter may he, jiossihly the syinhulism of carnal pleasure, and 
the live of iife refer to the propagation of the human species), 
hut long afterw.'irds in t he days of Job. Tin; Devil of (Jenesis 
apjieam to be one of those speaking aniinabs of Avhom the folk¬ 
lore of all nations is full, as indeed Ave find further on in Jewish 
histoiy in the, ass of Balaam. No trace, of bidief in Satan is 
found in Die pjilriarehal ages. The comjulers of the early his¬ 
torical books, .loshua and Judges, knew of no such being, or, 
at least, make no mention of him. On the, contrary, the, author 
of Job makes Satan not as an outcast of Paradise, hut Avalkiiig 
in the court of Jehovah Avitli other of the sous of (xod, and ap¬ 
pear to consider liim a-s jio.ssessed of a certain otlice of ncrmur. 
This school of ])hiloso]>luTs indicates the turning-point of belief 
in Satan us an evil god to he between the 2iid Book of Samnel 
and the Istof Chronicles ; coni]lariug 2nd Sam. xxi\^, i., AvitU 
Isl Uhron. xxi., i.: the consciences of ]»ious.Jews .seeking refuge 
from the mysteries of Providi'iiee by laying the hlanie. of evil 
ni>on Satan, nnlil at the age, of the Apocrypha he is robed in 
Honu* of the glory of Ahrimanijs of tlie Persians, and no longer 
a -servant of JehoA^■lh, hut a rebel at the bead of a band of evil 
poAvers,—Asiuodeus, the demon of lust, being one of the chief. 
All the evils iiic-iilent to hnmanhy, such as diiath, blindness, 
madness, and disease, are Ids doing. Such is con.sideivd to have 
been Die ])robalt]e state of Jewish heliid' regarding devils at the 
time of the. commeneeiueiit of the. (niristiau era, and, to the fol- 
loAvers of (Jhrist, his ridatioiis Avith those who in their diseased 
bodies or minds seemed to indicate the special sign of Satanic 
inlliience Avas a matter of primary importanco. The primitive 
Ohristians njijieur to liavi* attributed much of the persecution to 
wbicb they were, subjected l.o the ])oAver of Satan. All tlm 
orac.les ,ami niiracles^oijlhe, heathen mythology Avere the direct 
result of Satanic agency. Many of the early fathers be.lieved 
that devils fed ujion (hi; swijel, savour of idol sacrifici's and blood 
offered fo images. Tin; Avhole space of (lie nuiver.se was full of 
devils exercising every kind of s]tirilnal and physical jioAver. 
Various opinions njaai the ]>art a.ssigned to Satan in the Atoue- 
nient AA'ere inculcated by tlm theologians of the early iniddlo 
ages. .St. Ireiiiens taught that mankind after the Fall had 
become Die jirojieit-y of Satan, as slaves are Die projierty of their 
ina.stei's, and as siicli ransomed by the death of Jesus (Jhrist; 
Imt Anselm, in his faiiious treatise, Cur l>r.os Jlomv, demon¬ 
strated that the jnstie.e, of the Almighty, not the. claims of the. 
Devil, Avere satisfied by the sacrifice of Jesus Ulnist. The 
natural history of dia ils demanded .suim* share of attention in 
Dm early period of (Jhristianity. St. Align,stine taught that at 
their fall they ae,(jnired gross animal forms subject to all caiTial 
lassions, whensis before iluiir fall they had ])ossessed an aiirial 
»ody. Then followed the development of lucuhi, and Kuccuhu;; 
and an intense cuihisily to know their ])ro])er sliajic anti sem¬ 
blance Avas manifested by all. St. Tiunijihilus, in the sixth 
century, discovered that eom]iaets could he, iiuule witli the 
Devil ; lienee arose Die popular delnsioii that a eoni])h:te gratiii- 
eatioii of any of Dm jiassions, as love, ambition, and revenge, 
could be acijuin'd by such means. Sorce.re.rs and witclies Avere 
naturally" Dm servants of tlm di!vil, Avho AVtusllipped him by 
reiieating backwards some, portion of the clmreli ceremonial. 
William of Malmeshury relates a story of a high-horn Saxon 
huly reatling a Psalm backwards for diabolical imrposes, when 
her eyes were ]»lncked out miraculously by an unseen hand, and 
Dm stain of her lilood Avas shown u]» to his day upon the pace 
of the service-lMiok she had used. In file last eenUiry, ujion the 
ce.ssatioii of peTsecution for Avitchcraft, it became evident tlmt 
Dus Devil hud lost much of hi.s intimidating poAver; and in the 
present state of belief respecting him, he lias passed again into 
an invisible and impali»able being, Avhose evil suggestions are 
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made only in the heart, and not Ihrouffli external artifices; 
wliose itiHuence must he conihuted hy watcliinj,' and praying, 
not hy cliauiiing and exorcising as of old. 

In the Egyptian nivtliol!)gy the Devil a]ipeai'8 as .S'et, Satrhh or 
Tvplion, the ]irincipl(! of evil, and hrother of Osiris, whom lie 
kills, cuts up, and casts into the Nile. Jlcs is another form of 
Si't; lu! is clad in tlie skin of a lion. There, wens sev«'ral St fii— 
one ass-lieadi-d, which may ])erhaps exjdain the cnicilied ass- 
lieaded ligiire mi the (Inostie, gems, and the story invi-ntetl hy 
Aj)ioii, hut contradicted hy .losephus, tliat the .lews worshijtped 
an us.s’s head of gold in the Tem[de of .lerusideiu ; (a eurioiis 
account of a (iraj/iUt, oj- htylograpli, tjf the crucitixioii of an ass- 
Iiended figure upon a wall in the jialacc' of the Ciesars 4)ii the. 
Valatiiie hill is given hy ,1. Hogg, Es<|., Vice-l'res. lh*y. Soc. 
literature, in the Transactions of the .Soiicty, vol. i\. siu-ond 
series, 1870). At the time of tlm niiieteenth dynasty the r»)val 
family of Egyjd assunusl the name Sef, .'i.s Setiio.s, supposed h* 
he of nn Asiatic race, Seti II. of the twcmlieth dynasty, and 
Selnekht, fatluu' of Jtame.se.s III. In tlie UOth dymistv, h(»w- 
ever, a religi<ius revolution tottk jilace, {iml llie mime is cliiselliwl 
out of inHcri\»tiuns, although it appears mentioned until a late 
leriod. 8V7, a.s a name, is coiitimiiil as iai- as tlu.* age of the 
Inostios, the fourth ami liftli centarie.s. 

More modern writers admit it to he a gn-at mystery that any 
sueli wicked spirit us tlie I)(!vil is repro.sentetl to lie should exi.'-t 
in tluj universe, hut not a greater my.stery than that wie.ked men 



Fig, 1,-— UoproHcntsit of .Tomu.s CliriHt in tlio Dcsort, 

iWiin nn early KutfllNh, on MS. in ihc llriliMli Muminm, 

TiberiuH, 0. VT. f. 10 6. k of {irl is U> l»e reforreil to iho 

early part of tl)0 lltli century, ami ia a valu.ililo speciiiH’ii of the bold dcBiffii 
nndartlatlc treatment of ilniped life, Korlistim tive of tlio cnltureof tbiit poriod. 
The treuBurea lying at tlio feel, of ilu Saviour uidicato that the artist lias 
chuBeti tho iHiSBUgo in Matth. iv. !), for 11in;lration. 

should exist in this world of light. It is possihle to conceive 
of heings inhabiting a world untouched hy any evil, and possess¬ 
ing so nmcli greater knowledge of God, who would iind the 
greatest dilliciilty in imagining how any rational heings else¬ 
where, who knew the same (xod, should not piulicipate in 
their feelings of reverence and awe. These heings would he 
sceptical, not as to the possihle existence of others like minded, 
but of any who could he dilloreHtly minded to themselves, lint 


that the iuliahitauts of a world like this, in which sin and vice are 
.so frequently triumphant, should he sceptical, not fus to the e.xist- 
ence of good angels, hut as to the possible, existence of personali¬ 
ties as wicki'd even as tliemsolves, appears to imply a degree of 
iiioml blindness sntlicient to suggest the e.xistence of a Temjtter 
to wlimii .such thoughts must owe tluii* origin. 

The Devil of our meilia.'val tiiue.s lia.s engrafted U])on his cha¬ 
racter .something ])et.ty, Imlicroiis, and comic, as if the popular 
mind liiiil identified him with the fairie.s, elve.s, and wood-spirits 
4»f northern folk lore. He is re]ireseiited as rejoicing at the, exil(‘ 
of St. Duii.slan, who drives him away when attacking him at 
night, ‘‘ surrounded hy a troo]i of rabid dogs on another occa¬ 
sion, Dimstan sei/c.s him with a jiair of red-hot ])iiicers, when he 
is .suggesting some impuritie.s in Ids ears; and, again, he heals 
him away with his ejiiscopul statl', when he appeal’s to him in the 
form of a fox or hear, 'riu; .same, being wrestles with St. Wiil- 
stfin, when ]>ri<tr of Worcester, as he is jiraying at night before 
the altar, and on this ocea.sion takes thi‘, form of a familiar per- 
.soii Avhom for the future the saint caimol. heliidd without terror. 
He is made, to enter wieked ^leixnis, and ([uit them us readily at 
tlu-eommaml of per.sons of devout life and ecch'siaslieal posi 
tioii. Ill .SOUK’ churches of (loniwall tlieie is an en1,raiic,e on the 
north side, callisl the Devil’s door, adjoining the font, whieh was 
only oju-iied at the lime, of the renunciation made in haiilisiu : 
the north, a.s tlu* source of the cohl wind, was the abode of 
Satan ; and in coii.se<inence of thesi- siipi-r.stitioiis and its snnle.ss 
aspect, tlie iiortheru parts of cliurcliyards are usually devoid of 
graves, or specially set, apart for IIk; liodies of suicides and male¬ 
factors, A curious custom in some ]iaris of Northern England, 
obtains oil Ohrisliuas Eve, when the church hell is tolle<l to 
indicate the death of tin* Devil, which is sui»p(),se(l to have taken 
plac,e oil that day. 

The earliest English form of the Devil (fig. 1) is very little, if 
,'inythiiig, remo\e»l from the conventional form lulonteil hy such 
as clioo.se to delineati’ him ill the pieseiitage: ahiimlance of ugli- 



Fiif. 2.—Fine spodmen of liialisliart of tbu ]2t.h century, ft*om tlio Hnrley 
Roll Y. fi. in tho llritlah Muaeuiu, containing a aorioa of coloured drawings 
raproBcuting hcoiich from the life of St. (Juthluc the Ucrmlt. The illu8tmti«'n 
depicts tho saint in tho net of Hc«>urgi»ig tlio Devil, who Imcl njipmicho*! to 
toniTit him. In the romaming jiart of tho scono (not shown for want of apace) 
are demons and evil aylrlta, In tho fonua of Turious nuimale, looking on at 
the chautlBOment of their pnneu. 
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iiesa, foot witli talons or hoofs, horns, hat-like or eagh* win^s, a 
countenance filled with sconi, lust, and envy, occasionally fiices 
or eyes in eveiy part of his body, blackness, and honibly mi- 
conth and hard lines form the staph; of materials with which his 
fi^jUires are ])ourlrav(;(l; and ns lu* filled no unimportant part in 
tlie lives and passions of the saints, so in representations, such as 
stained windows, illiiniinated service-books, stone ainl w<n«l 
camngs, and the like, intended to represent the principal fea¬ 
tures (d' their lives, he is frequently found, as, for inslnnee, the 
followin^^ e.\ani])les testify, all bein<' the distinctive emblems by 
which each saint is to be reco^mised in art St. Demetrius is 
found with the Devil as a scorpion ; St. (toju-, the Devil (Ui his 
shoulders ; St. Albert tin*. Ournielile, the Devil in the form of a 
yomiR woman ; in form of a j'oat, St. Aiilliony ; St. A])oninaiiis 
and St. Nicholas of Tolentinuni, beaten by the Devil Avith a. 
club ; St. llilarion driving him away by tlu* sipi of a cross ; St. 
John of Mathera driving him away with a wand ; Devil cairv- 



:{. A very liiii'ly olubdriit il rcpris.'-iiUntion of the Toiii]>i!i1.ioti .if (Mir 
0 Desert, from :i Ijiitiii Hook of Hours, cxofuled by a Frouuli urti«f of 
1bi> miiliilo of 1.1 1(1 liftooiitli coutiiry, in tbo Ibitisli AluKonm, AilHitioiial MS 
a7,(i07, f. (!‘J. Tho illuKtratioii annoarrt (o beiir rcforctieo to tliusamr text u« in 
Via. 1 . 

ing a man away, St. Landelin ; St. Linus casting the Devil out 
of a man; St. llidulfiis casting him out of a boy ; Sts. Melaiiius, 
Silvinus, Ursniar, and Jhidget of Kildare ai’e also representeil 
casting out tlu; DeAul ; St. Nalhani(;l the anchorite, being 
tempted by him ; St. Adjiitus, Devil slionldering a jiickaxc*, and 
driven off by a bishop ; driven away hy a cross, St. Mac;arius ; 
Sts. Bernard and Cyriaciis Lidding the Devil by a chain ; St. 
OenunianuB, Devil cast out near him; Devil A'anquished, St. 
Anthony of Padua; Devil cIijuiuhI, St. Norhert; driven off a large 
atone, St. Oswald; diiveii out of people, St. John Thaiiinatur- 
gus ; Devil issuing from a child’s mouth, St. Oswald ; issuing 
from a mtui at Conuiuiuioii, St. Gaudentiua of Rimini; tnimpled 
ujton, St. Theodore; St. John Gualhert trampling upon him, 
and Iiolding Iiini down by his staff; St. Benedict piercing him 


through the head with the foot of a cro/ier ; Devil at his feet 
Sts. Michael, Noibei-l, and Anthony the abbot ; Devil with a 
hell, St. Theodulns ; under his feet, nr chained near him, Sts. 
Bartholomew and Oyriacus ; l)evil behind him with a hook, St. 
VVulslan ; Devil hooking over liis iiikhom, St. .lohn the Evan¬ 
gelist ; Devil overcolue l»y the cross, St. Justina ; trampled on, 
.St. Jiuphasia; mocking l’»y lu-r side, St. Gertrmle of Nivelh'S ; 
annoying her at her ])vayms, St. JMadelbcrte the abbess ; leil 
bound, St. Dympna ; lield by a ropi*, ebaiiUMl and scourged, Sts. 
(riitblac (fig. ::i) and .liiliaua ; taking hold of her hand, St. Theo- 
«lora the Emjm-ss ; llirowiiig her into a well, St. Euphrasia ; on 
her shoiildeis or at lier fi'ct witli ImHows, SI. Geiicvievi*. By 
far the most eomnion illustration of Salau is to be met Avilh in 
the. pictures of the t(‘m])tatiou of .lesiis, Avliich is treated in 



Fi^f. 4 ri'itrm*ntM tlic Dovil L .'uifitliiT iiuriod «f bis liiMtori’ tVo hero Imvo 
)>re«oiit<Ml to our viow pretty leli tt(o H.imo oldiriiolcristios. The (lotiioii fomis, 
one of whom is bbiwinj,' ii iff born, iwrlmjis to stuniuoii tbo iiHsistiinco of 
otber evil Hiiirits, the ot " poiiitiii;' sooriifuily to tlio Kiivioiir, introiiuoa lui 
inteivsfiiiff viiriety inb» o seono. This jiietiiro is of Kiifflish oxooution in 
flio ujH'ly jjiirt of thu fo ueiitii euiUury, from the Ariuulol MS. 8!l, in DritisU 
Mu.seum. 

vjirious AA-'aya, jis in fig.*4, Avhere, Ave. sei; the horrid repulsivc- 
ness of the Devil Ihiboic-ed by the mild and unmoved ecainte- 
iiance. of the. Saviour, imd in fig. Jl, whi(dt, although from a MS. 
about four hundred years later, prt'seiTes tlu; same c«)]ivenlioiiid 
e.\piv.s.sion, hut with more elaboration of the detail. It is ciiriou.s 
hoAV tile different schools of Saxon art (where we have blended 
together Byzjinline, Gallic, and Saxon feeling) and ])ure French 
art should combine in jn estmling to our view jiictun-.s .so essen¬ 
tially .‘dike in original conception. In fig. 4 wc; have an illustra¬ 
tion of the ri.sen Saviour rescuing souls Irom hell. He is piercing 
with a long cross tin* mouth of Satan, Avho is chained and 
lying under his feet. Hell, in the usual form of a numstrous 
gaping mouth, fringed Avith fangs, is disgorging its prey, 
the foremost of which is tejuhaly assisted to escape* by the 
Soil of God. The Avhole jaclure is a iinely-ilifsigned and well- 
executed subject. The bovine appearance of the demon on the 
right hand overhead may be compared Avith the bend of Salau on 
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fig. 2 . A« a general nile, tlu! demon figures, wliich are drawn aa 
attendant upon tJie arcli-fiend, jn-eserve K<jm(i of the clmmcteria- 
tioB of animals, such »w liairy sind spotted Lodies, spui's, scales, 
ItoniH, claws, hoofs, and wijigs ; they are mostly of diminutive 
forms, and in an instance qnolc*! by the author of the life of St. 
Martial, a work compostMl at least as early as the seventh cen- 
tniy, have an objection to s])eak in the Latin tongue. “ Demones 
, . . <!rant ((uasi vl^tbiojies, nigriores fuligine, pe<h‘H eonmi 

mugni, oculi terribiles et cruenti, ca])illi tolum tegebaiit corjuis, 
aUpie ner os (‘orum et nares suljdnireus emanabat ignis. ... 
Tunc ueprecati sunt (;um sic : Dejnecannir te, m* ultra lo(|uaris i 
nubiscum Latino sennone, sed Hebraica aut (pialieunnpie volueris 
lingua.” 

A very remarkable and unusual method of reju-esenling the 
Devil is to be met with in the sjioils of Magdala, the MSS. ob¬ 
tained by the British .'irmy in Abyssinia, an<l deposited in the 
Biitish Museum, when; they form the ric.hest collectitm of i'Ethi- 
opic MSS. in the world. We timl in more than om* illuminated 
Bible, of about the sixteentli or sevi nteeiith centuries, rejursen- 
tations of thoTempljilion whiTe the snltj<‘ct has been taken from 
Luke iv. 3, “If thou be the Son of (Jod, command this stone tlnit 
it be made bread” (fig. T)). We have an ordinary being put before us 



Pljf. 5.—From ttie Orieutal MS. 508, f. I.'ID b, iu the Urltish Mnsoiiiii. Tho 
fltpjro on Uui HjrliL is tLo Devil toiujilin^r Uic Son ot (Joil, wln> is iiiijiaruntly 
iu llio ftot of coufutliiff liim. Tho vciiud inaiinor in which Satiui is n'i»rem-iilc(l 
i« enriuusly contiustud wiUi a wry Kurojio.in form of Dovil in tlic ctintn; over- 
boad. 

in the usual dre 8 .s of the other figures found iu the book, with 
the single and peculiar dilferemu* that one f(»tit is j>rovide<l with 
cat-like claws instead of toe-uails ; this is the only instance in 
whicli such a I’enderiiig of the Devil has been remarked, and is 
probably due to the Jiative iiiveiitioii of the Abys-siniaiis. AVc 
lind it is true that small, black-borned and taile<l devils of an 
unmistakably Eurojiean type have been added to sonu! of the 
native ])ictures,but this is due to a more modern and e.xtraiieous 
infiiumce. 

(F. C. Iluseidjetb, Kwhlnus of Saitifa, Loudon, ISbO; Mrs. 
Jameson, Hacml and Lrtitndanj Art; R. Hart, 7 iW</r/a.<s o/',S'nD//.s, 
in the Arclunoloijical Journal ; Chrvdlichc Knmis]imholik and Jho- 
imiraphicy Frankfurt, 1839 ; Die Ait rib ntr. der Jlcilu/rn, Haiuwer, 
1843; Illuminated Bibles and Servici'-Books in the Briti.sb 
Museum ; William of Malmesbury, (lesta I'onlijinim, ed. Hamil¬ 
ton, London, 1870; The Jkril; kis ()ri<iin, (JreatnrHx, atnl J)tra- 
dence, from the French of the Ibiv. Albert Rcville, D.D., Lon¬ 
don, 1871 ; 77ie Jhu'il, by F. P. (kibbe, iu tho. Fortniijhfly Ju-riew, 
August, 1871 ; S. D’Agincourl, Uisionf of Art by its Moinniinita; 
W. Pleyte, La Jieliyion des Pre-Israelites, Itecherches sar le l>ku 
Hath, Utrecht, 1862; Brand’s Popular Antujuitks, ii. 362, a copy 
with MS. additions by Joseph Hunter in the British Museum, 
Add. MS. 24,545.) 

DEVONSHIRE COLIC, n painful, disahling, and sometimes 
fatal niuhuly, happily traced by Sir Cleni^'a Baker u])wardH of a 
century ago to the ini^ireguation of the cyder of Dcvonsliire wdth 
lead. [CoLio, F. C. vol. iii. ool. 13.) 


DEXTER. In Heraldry the dexter si<le of a shield is that 
wliicli would come on the riyht sitle of tho penson using it, and 
consequently is opposite to the left hand of an observer. (See 
the shield with the. deMer chiif and dexter base points mailed 
Dispcctively A and O, iu Hkraldry, E. C. vol iv. col. 662.) 

J)l A( 'HVL( )N, the old name for the lead ])laste.r of the. British 
Plumiiacopceia. It was foiuierly, as the name imjdies (x«Aoy, 
SI juice), an emollient digestive ])laster made of certain juices. 

DJAtRHSlS, the same as diagnosis. 

D1 ACTINIC. A body is so named when it transmits the 
chemical or actinic rays. 

DIADEM, a fillet or baud made to encircle the bend. Of 
oriental <»rigin, it beiiiime eventually the distinctive murk of the 
K4iveri‘igiis of ll»e West, and by eonstant enrichment and increase 
<d’ size, at length <levelo])ed into the modern crown. [CllOWN, 
K. vt>l. iii. col. 328.] 

])JA(JNOSlS (froju ^laypuffKu, to discern or distinguish). This 
term has <‘,()m])le.lely siiixiistided the t)ld word diuerisis, and is 
now larg 4 dy usjmI to dt-iiote. that ])art of the fune.tion of the 
]»hysician whic.li «-onsisfs iu recognising a disease by its symptoms 
and sign.s, ainl «li,stiuguishing it from all others. So im])ortant 
i.s this ])art i)f the jdiy.sician’s duty, and so peculiaily does the 
jsnver of diagno.sis di.stiiiguish tlic; educated from tlm imjier- 
fectly traiiu(l professor oJ the .art of healing, that diagno.sis 
claims no .small share of attention iu the iiitioduetory portions 
of .«(ientilic work.s on me<licim! ; and it is also the subject of 
bulky volinne.s, .such as the ‘Manual of Medical Diagnosis,’ by 
1 )r. A. AV. liarclay. 

1)1A(IOMETER, an instrunumt for testing tlio purity of 
oils by means 4»f their conducting power for (uirreut electricity. 
I>y means of a dry pile a cuiTeiit is ]tassed through the oil, the 
.stnmgtli «d' the current being (hdermiiied by a magnetic needle. 
The le.s.s the conducting ]i(»wer the smaller the curn-ut, and eon- 
se(|nejilly the less tin- flevialioii of the Jieedle. The inventor, 
M. Uous.seau, named it from hidyu to conduct and ptTpop ix mea¬ 
sure. 

DIALLA'L, Allyl, Aeryl, Propylenyl, CJl,o = | or 

I C(0Me"H)H* hydrocarbon is formed by the 

action of stidiiim on ullylic iodide, and is most readily prepared 
by Irtiuting a powdered alloy of two i)art.s «>f tin and one of 
sodium with allylic iodide. 

2 C(CM.-"H)Hj + = I §(;:“:;:{})}{; + 2 n,.i. 

Allylic iodide. Sodium. Biallyl. Sodio iodide. 

-f A’n, ^ L’,7/,0 + 2 Au/). 

The bydrocai’bou may be purilie.d by rectification over sodium, 
when it is (»btaiued as a volatile liquiil having a pungent ethereal 
odour. It boils at 5U^, and ubeii heated with strung liydrioilic 
U(‘,i 4 l for live, or .six Jjours, comliines with it, forming dihydriodate 

of.liallyl I cfrjillaTp'ljm It i» also «b- 

taiiied by the distillation of mercuric allylic iodide, tis rejire- 
seiited iu the following e(|Uution 

2 ((‘ 311,1 Hg) =. 0,11,„ -p Hgl, + llg. 

Alercuric alh lie Diallyl. ^Mercuric Mercury, 

iodide. ioilido. 

= c\,if,o + 2/fy/ + ir,,') 

(E. Linnemaun, Ann. Cheni. Jliarni. cxl. 180.) 

DlALAbSER. 1 Dialysis, K tJ. S.] 

DIALYSIS. Under Jbi'T'rsioN [E. C. vol iii. col. 527], is 
given some account of the late Mr. (Iraham’s researches on this in- 
leitisting bmiicli of modern science. It was seen that, when two 
liijuids of dilfereut density, and cajialile of iiii.viiig, are brought 
together, dilfusion takes jilace between them, as it does between 
gases ; only .as the particles of a liquid are not so mobile as those 
of a gas, the rate of dilfusion is slower. It was found that soluble 
hollies vary greatly iu tlu-ir ditfusive mobility ; for while some 
travel from llieir urigiiud iiosition in the solution to the extreme 
limit of the water, otheis jiass only a little way into the aqueous 
medium wliich siuTouuds them. Substances of very low dilfii- 
sive i>ower belong to a distinct class of bodies, which are charac¬ 
terised by the absence of tlui power to crystallise ; they have- 
several pliysicid and chemical ju’operties in common, and arc 
often distinguished by the gelatinous character of their liydrates. 
Allhough often laigely soluble in w'ater, they are held ni solu- 
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tion by only a feeble force. In their chemical relations they arc 
L^eiiemlly inert, fonnin;^f weak acids or bases. Anioiij^ them may 
be inontioned hydrated silicic acid, hyilrated alumina, and other 
nietallic peroxides of tliis class, such as peroxide of iron in the 
soluble form ; also starch, dextrine, gum, caramel, tannin, albu¬ 
men, animal and vegetable extractive matters, and gelatine. The 
last named substance is taken as the type of the class, and such 
bodies as those refeiTcd to are known as eollouh, from 
glue. 

On the other hand, substances of a eom])aratively high (lillii- 
sive ])ower generally have; the power of crysUillising, and are 
hence kiiowji as cri/atallouh, 

(Iraham considered colloids as the dynamical, and c.rystalloids 
as the statical, condition of matter. Oolloidul substances are sioi- 
sitive to the action of external agents, luid their mutability 
adapts them to the orgiinic jn-ocosses of life. ; hence the. plastic, 
elements of the animal body, such as albumen and gelatine, 
belong to this class ; they Ibiin a hsihle union witli wat(‘r, and 
on this account present a remarkable lu-ojun-tv wliicli tin* solid 
hydrates of some colloids have in refeienc(* to liiiuid dilfiision. 
Such a hy<lrat.e is ]nade by dissolving gelatine in Avatc-r ; the 
jelly is not tluid ; the AvatiT in it has lost its lliiidily, and 
assumed the gelatinous coinlition ; ueverlJieless, ditfn'.ioii can 
lake place thnuigh tliis mass of jelly just as it Avotdd through 
Avater. If, for exani]ile, ten jan-cent, of chloride of sodinin I)e 
added to a AA’arm sttlulioii of ]tuve gelatine, ami this being p»>t 
into the bottom of a diHvision jar so as to occu]>y, say, two divi¬ 
sions, and having been allowed to gidalinise, a <|nantity of pure, 
jelly fre(i from salt is carefully jxmred over it, .and ({uj<-Kly 
cooled, the. rbloride of sodium Avill dilfuse out of the loAVer 
stratum into the jelly above, at about the same, rate as it avouUI 
into water. I’lie same result Avould lake place if other crystal¬ 
loids AVere substituted for the ehloride of sodium, such as chlo¬ 
ride of C(»pper or bichromate of potash. Ihil if, instead of a<ld- 
ing one ul these crystalloids to the lowtT stratum of jelly, a 
colloidal body, such as caramel, be, added, no ditfusion Avill occur. 
Hence the colloidal mass iutcrce]>ts the diHusioii of a c(dloi<l, 
such us caramel orulbumeu, or vegetable extrae.tiAU*, and j)eriiiils 
a crystalloid to dilfuse as it Avould into wat»T. 

lJut ill Ibis .separation or dilfusioii it is not uece.s.s,‘iry that the 
whole mass should consist of jelly ; a mere lilm of it, liowever 
thin, is sullicient for the juirpose. Hy means of such a lilm, the 
sidine or oilier solution containing the snlistance to be diffused 
may be scjiarated from pure water. Hut, since a tiliu of jelly is 
not practically convenient, paper sized Aviih gelatine or with 
slarcli ])astc may be used ; as also bladder or ])arcbnicnl, or 
coagulated albumen or gum Iragacaiitli ; Imt the. best and in 
every respect the most con\enicnt substance is vegetable jiarch- 
ine.iit, or parchment panel-, formed by imim-rsiug unsized paper 
for a short time in suljmuric acid. 

The separation then of subslanccs by ditfusion tlirougb a 
septum ot the. kind indicated, is ciilled dialysis, from 5jct, tbroiigb, 
and Av«, to loose. It is chemical analysi.s, ellectcd Avithout tin; 
use of chejuical reageiiLs, It is a less dcilieale method of indi¬ 
cating the pre,sence. of minute quantities of chemical bodies, than 
that afforded by the method of spectrum amdy.sis ; yet it admits 
of practical aiqdicutions A\diich do not belong to that method, for 
liy means of dialysis bodies can be .separated from each other 
tliTough the ugenc.y of physical forces inherent in the bodies 
Ilu‘jus('lv(*s, ami tlu* results arc free fi'(»ui tin- iutlm*r..-e producetl 
iu ordinary chemical analysis by the reagents n,-ed. 

The apjiaratus enqiloyed in dialvsis iscalletl a. d/o/z/.s-cr. In its 
simplest loriu, a \vett(>d ]iaiter parchment is stretched over almcq* 
of gutta-percha, altout tAvo inelies in <lepLh, and (5, 8, or 10 j 
inches in diaiiuiter, and the ])a])er jiarclimeut i.s sisuired by 
means of a string, or by a second or outer hoop. The dialyser 
resembles a tambourine, and it is set flo.iting on the surface, of 1 
distilled AVater, while the liqiiitl to be dialysed is jdaced iu the 1 
h‘H)p on the iiarchment pajier, to the ileptli of about half an 
inch. The water in the Aa's.sel beloAv should be five* or ten tiinc.s 
as great in quantity as tlie luiuid to be dialysed ; Avlien the Avater 
becomes charged Avith the, dilfusing substance, it is wdied the 
•fijDisate. The parchment jiaper, as avcH as tlie other c<illoidal 
•’ubstances named, can only l)e used for dialysing azjueons liiinids. 
The septum jn-obably owes its action, Avhile Avi-t, to its condition 
as the liydratci of a colloidal body, in Avliicli the watt*! of hydra¬ 
tion is held by a AAmak aflinity, Avliich the superior atiiuity 
exerted by a crystalknd can overcome. Hence, there is de¬ 
hydration in one direction, and re-liydialion in tlic other, taking 
place through the septum. A soptuiii adajited to tlie dialysis of 
alcoholic or ethereal solutions has nut yet been discovered, but 


it is thought lliat some form of collodion may answer the pur¬ 
pose. 

There arc various forms of dialyser adajited to sjiccial pur¬ 
poses in c])omi.-<try and phai-jiiacy, Avhicli need not be desciihed ; 
but AA'e may mention that, iu whatever fonn, the parchment 
pajier inn.st lie jierle.c.tly sound : it may he tested by sponging 
the njiper sui-face. Avith distilled Avater, and noticing Avhether any 
Avet .s]iots aiqjcar on tlu* opposite side. Defects may he repaired 
lijf the apjilication of li(|ni(i idlmmeu, and coagulating it by heat; 
iu this Avay parchment jiaper may be. formed into cells and bags, 
of gre.at use in diulytic exjn*riments. 

The folloAving results by tiraluim Avere olitaiiu*d by dialysis 
through luirchment pajier during 24 hours at r)4'’ P’. :— 


Two per rent. Solutions. 

Itclativo Diffusatc. 

(.Uiloride sodium 

. I'DOO 

I’icric acid 

. . 1*02{) 

Aiumoiiia 

. -847 

Theiu . . . . 

. . -703 

Saliciu .... 

. -hoa 

(/ane sugar 

. . -472 

Ainygdaliii 

. -ail 

Fxtr. zjiierciti'Dii 

. . -184 

Hxtr. higAvood 

•1()8 

(fated in . . . . 

. . -irip 

Kxtr. cochineal 

. -Ool 

Clallo-taiinic acid 

. . -oao 

K\tr. litmus . 

. •()!!) 

ibirilied caramel 

. . -(uiri 


One of the. first ajqilications of dialysis Avas iu the production of 
jiiire soluble .silica, that jireviously obtaiiiezl being contaminated 
with hydroehlorie aciil, or soda, or jiotash. Hut the silica iu tlie 
solution being a colloid Avith Amry little ililfusive. poAver, Avhile 
the lU.’l and tlie salt are very dilliisible, therefore on putting 
the mixture of liydntchlorie acid ami silicate of soda or ot potash 
iiitoadialy.ser, the acid ami tlu* salt pass out, leaving the silica in 
.solution ill AA'uter. Sueli a soliitiori may be mazle to contain n.s 
much as 14 ]»er cent, of silica, but it seldom remains fluid for 
more than a fe.AV days, as the silica s(*j»urat(‘s iu a gehitinoufl 
state. 

Peroxide of iron, as usually met with, is insoliilile iu water ; 
but bydrate.d jie.roxiile of iron is soliibh* to a great extent in pe.r- 
cldoride of iron ; ami Avlu'ii the dei'ji-brown solution, obtained 
by maoiTating tlu* Iaa'o together, is placed in tlu* dialyser, the 
jierc.hloride of iron dilfiises as a crystalloid, jiassing througli the 
sejitum unaltered, Avhile the former, eoiitainiiig the oxide of iron 
ill the colloidal state, alli>ws the hyilrzicldoric acid to diffuse, 
away,Avlnle tlu* colloiilal oxide of iron remains in solution in the 
Avaler. Soluble alumina and soluble jieroxide of clivumium may 
be. obtained in a similar Avay. Hrnssian blue and other coiu- 
jHiuiub usually considered insoluble, excejit Avlieii tlu* solution 
is brought about by the action of certain salts or other chemical 
agents, may by dialysis be obtained in solution in the colloidal 
stale. When ctdloids separate from solution Avithout lo.sing 
their colloidal state, they assume a gelatinous condition, in Avhich 
they often become no longer .soluble. (.Jrabam calls this the 
pcctom state, to distinguish it from the solulile condition of the 
same bodies. This pccto/tma of colloidal subslances is not an 
niu'ominon oci-urreiice. 

Tlu* jiuivsl form of albiniieii in nature is Hu* Avliite of (*gg, 
altbougb this contains a jioition of soda, Avhieli gives it a faint 
alkaline i*(*actioii; but it mixed Avitb acetic acid, and placed on 
a dialyser, the acid and the salts dilfuse aAvay, leaving the albu¬ 
men so jmre tb.at it may bi* burnt Avithout leaving a trace of ash. 
Ciiim arabic consists of gummic acid and lime ; but if 4 or 5 per 
cent, of hydrochloric acid be added to a 20 per cent, soliif ioii of 
gum, and the mixture be placed ujion a dialyser, tlie llCl and 
the lime dilfuse out, leaving the gummic acid in solution. If 
this be eA’^ajiorateil to dryne.ss, and heated for some lioui's at 212'’ F., 
it becomes insoluble in Avater, and SAA-ells uji into a gelatinous 
mass, like gum tragacaiith, it being uoav in the jx'ctoiis condi¬ 
tion. 

Hy tlu* jiroce.ss of dialysi.s, the sejiaratiun of the more active 
crystallisable constituents of vegetable substances may be 
effected from inert colloidal matter, and in this Avay a new 
elite of medicines, containing the active jirinciple.^ of plants, 
may be obtained. 

In to.\icological inejuirioH, the pr(x*r*ssof dialysis i.s invaluable. 
ArseniouH acid, and poisonous nudallic salts, such us con-osive 
I sublimate, may be separated from the organic impurities tliey 
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4»rvJ luixnd with in tin*, contents of tliu .stomach (jr (jther part-s 
of the aniin il ho?ly, t>.v the ns" of tli4ilIo(l water only, atm the 
.solution.^ thus ohtained may he siitliciently i)ure to admit of 
the ap)»lic!ition of chemical te.sts ; and in tlie .sjuin? manner 
strychnine, niorjdiine, and other organic jwtisons may he fiepa- 
I'ated hy «lial_v,sis fiom the Ktomacdj, tin; flesh, and the hloud 
of animals th.'il iiave l)ec*n poisoned. 

In |)hy.siologieal imfuirie.s, again, dialy.si,s throw.slight on many 
vital actions. Tin; stomach is a dialy.sing apparatii.s, in wJiicIi 
tlio .solulde food i.s dialysed, and tlieinsoluhle food digested under j 
the influence of cr^^stalloids stipjdie.d through th(; coats of the 
.stomach hy dilfusion. Tin* aedion of medicines is greatly in* 
lluenci'd hy the .state in whicli tiny exist as erdhiid.s or a.s 
c-ryshilloid.s. The hiftei’ are diiru.s(!d through the coat.s of the 
stomach, while the former ]»as.s into the intestine.s, ujmI )»roh.'i.ldy 
exert their action through the. entii-e length of the aliment.iry 
canal. 

There are certain (jue.stions in geology whieli dialysis .assists 
in explaining, sneli as tin* origin of tliiil and other forjus of .silica, 
of oxide of iion, of alninina. <'vc. Tl]e.s<‘ conijenmds, though 
uuially considered in.solnhle, fieijiieiilly occur nmha- circum- 
.stances which indicate that, they must Ji:i\e heen <le]»osited from 
.solution. 


east, and from local oiitcrojw of such rocks in the Orange River 
Free Stale itself.'’ 

As compared with tin' other di.'imond fields. South Africa 
appeiir.s to he Jinusinilly rich iu large diamonds. As Prof. 
Tennant pointed out, it* has “ hithen'to heen unusual to receiv/* 

more than om; large diamond .s;iy of 40 carats.in the cuiir.se 

of .a single year, eifljer from India, Borneo, or Ihn/il ; hut the 
new <li.slrids ho,ve yielded no le.ss than five within ilnil time." 
The large.st of these, AVi-igliiiig 83 curat.s, became the property of 
l\re:s.srs. Hunt & lio.skell ; it iiroved to be of line quality, and 
cut into a .stone of great heauty, “the. Star of South Africa,” 
Aveighing -Kp. carats, and Aailiied at 11,.')()()/. Two circunistance.s 
are known to have. giAaai risi' to much mi.saj)prehension coii- 
! eerning the.se exceptionally largi.' di,amomJ.s; one is that half 
! of the Aveiglit is generally di-.stroyed in rutting and polishing ; 
the otlnu- that, Avheii cut, nine out of ten are found to be 
i too defeciiA't! in ((uality to l)e highly A'aliied as gem.s, ])eing 
, only ii.seful for culling glas.s, drilling rocks and steel, facing 
I mill.stoiie.s, and other pnipo.se.s in the arts. J'''laAV.s, cavitie.s, or 
J other impnriti(‘s jua* in<lee<l very frequent in the South African 
i diamomis of all .sizes. In July, ISTI, the largest diamond 
' luiind in the di.strict nas animuiiced hy Me.s.srs. Steeveiis and 
i Honth ; it Avas Ig4 eaiMts ; the next large.st down to tliatdate Ava.s 


(Some of the l:ite.st. re.<ulls of diHiisiint Avill he fniind under ' 
LlQlTIDS, DiFKCSION OK, K. (I. S. Sl'C al '.0 (i.XSKS, DlKKl SlON I 
OF, F. <\ S. ; (IxsK.s, Si;i'.\n.ATi<K\ of, hy (■<>li,oii> Skkt.a, i 
F. (j. S,; PjJt'TiZATio.v, F. S.) [ 

DIAMONDS |F. (\, Nai’. Hist. Div. v.d. ii. eol. 323:' 
F. (?. S., Nat. Hrsr. Dtv. c<d. 3(i!tJ. In the prcMuit article ne 
])iMpo.>e to nolie.i' tlie n'ceiil increase in the supidy of diamonds j 
to the market, i 

In Maieh, lh(l7, a l■(nlgh diaiiiniiil av.is piclv<*d up on the i 
surface (d' tlie ground on a farm in the llopelown district, I 
South Africa. It Avas nt hy Dr. Atlierstone, of (rraham.stown, 
to the I'aris Kxliihilion : at tln' close of whieli it was jnirehasi'd 
for 500/. hy Sir l*liili]» Whtdflioiise, (loveriior of the ('aj»e of 
(food llojie. Other di.unond.s n*aelied Fngland from the same 
quarter in the lati-r months of Ihr \ear ; ami the quantity was 
■so much increased in tint a JiOiidon jeweller commissioned 
,Mr. .1. 11. (1 regory to go out and examine the region. Fitlu'r 
from failing to reaeli the actual sjmt, or snsjiicious of the hone.sly 
of lii.s informants, Mr. Oregory j)romnince<l decidi-dly against 
the alleged limlings, and a.sHi-rled tint the geology id’the district 
is not consistent with diamond-hearing strata. 1'he report wa.s 
puhlished in the Dlournal of the Society of Arts;’ and it 
occasioned some discussion, hut its erroneousne.ss Avas .soon 
rendenal palpalde. 

The diamond district is, as far as is \et knoAvn, confined to tlie 
valley of the Vaal and some of its triliiilary nver.s, ami the ()iange 
valley for a few miles lielow tlie jmielioii of its main hrunehe.s, tlie 
Vaal ami tlie (hadock. From ihe eonnlry being generally flat, 
and covered Avith loose sand, its geology has not heen .satis- 
fae.torily made out. The district belongs to the strata kiioAvn 
as the karoo Formation, de.serilicd by Prof. Hnpert .lonesasaii 
enormous sm’ie.s of shales and sandstones, rich in ]daee.s Avith the 
Avondeiinl remains of extinct reptiles and ]»ala*oiiiscuu ii.she.s, 
together Avith eouif'erous trees, h-nis, ami other ]»lant.s, and also 
e.oal beds. “These strata aie cros.sed by lre(£Ueiit tra])-<lyk(*s 
(dohiritie, dinritic, and .syeiiifie), at ditl'erent angles ; and are 
often overlaid hy ami intercalated Avitli .similar igneon.s rock. 
Being horizontally bedded and mncli tUnnuled, this «'Xti-usive 
seric.s of .strata eoiistilntes table-lands and ilal-li)|)ped hills, 
deei>ly divided by broad Aadleys.” These beds liaA’e been 
enormously denuded in the great catchment area of the Orange 
and ihe Vaal." The Rni)erlicial denosits of the Vaal Anilley con- 
^•.ist of a ferruginous, unctuous soil, AA ith or Avilboiit saml ami 
pebblc.s, of caleavetms tufa, or of clay, aaIucIi overlie graAad, 
oasttlt, ami an amygdaloid eonglumerale ; Avliile “ siijierlicial out- 
sjireads of pebbly gravel," ridges of .shingle, ami occasionally 
angtihir quartzo.se grnvt'l, occur. Tlie diamonds are found in the 
p billy gravel or sliingle, and the sandy alluvium uboA’e it. The 
pebbly gravel occurs on the bills or billocks, some of llieni uA’^er 
ItK) feet high, as AAadl as in the Hats. The pebbles consist of rock 
crystal, i<dled fragments of cli.-ilci-dony, black and red ja.sper, 
ipmiizile, sandstone, iron-ore, basalt, granite, garnet, .spinel, 
olivine, tourmaline, diopside, blue corumbini, &c. As to the 
source of the diamonds there is still iniich doubt. Prof. Jones, 
after a eiireful consideration of tbe evidence, believes that “the 
diamomis may either have heen native to the l ocks out of which 
the Karoo deposits Averc largely formed ; or, more prohahly, 
they may have been derived' from the old rocks of the nurtli- 


abont B)0 carats ; but nothing Avas stated about the quality of 
these tAVo. 'I'iie value of the diamomis shipped from South 
Afrii'a in JS7(» Avas e.-.tiniated at about !:!()(),()()(>/. In 1871 the 
({iiantity and A'alne Avere. much larger, but tin* data are liardly 
siillicient for a trustworlliy estimate, ami accordingly the 
estimates jmldi.slieil iiave been widely dilfereiit. What elfect 
the iioAV fn'ld.'' Avill liuA’e on the market Aidiie of diamomis Avill 
of course ih-peiid <iii the. emitinnonsne.ss of the limls, as Avell as 
their quantity, '.flie iii'eseiit .small depreeiation may he only 
leiiqiorary, and u large steady a<ldilion to the, (piantity Joiind 
may not prove more Ilian sullicieiil to mei*tiiig tlieincri'a.sed and 
increasing eiiqiloynieiit of diamomis in llii' arts. 

Ik'lbre 1S()7 tin' .sovereignty of Avliat is now known as the 
Diamoml District Avas in some doubt, between tlie tJape 
('oloni.st.s, the Boers, and the iialive.s ; hnt in J871, after milch 
negotiation, it Avas formally taken ])os.sessiun of by the Drown, 
ami a Diamond (,'ommi.ssioner apjiointed. 

J)iainonds have recently hei'ii Imiiid in the, Mmlgne district, 
New South Wale.s, ami in .some, otln r parts of .Australia, but 
much less abuiidanlly than in Smith Afnca. (Prof, J.'I'eiinaiit’.s 
various rejirinted p,ip('i> <m Sotifli A frini uml ita ; 

Prof. Pu]K-rt ,)one.s, On ilir. Din mmol Diililn ij' Sniilk Africa, hi 
Ortil. Moif. 1871 ; JI. W. Pates, Jlaiollmo/: for Soalh Africa.) 

DIA.M ViiFNF, J^oromiifnir, Wlien amylic 

alcohol j i.s distilled with zincic 

eliloride it is deeonijioscd, yielding immerons liydrocarhons, 
from Avliieli tin' dianiyhiiie may In* .si'jiarati'd hy careful recti- 
tiealioii. It is an oily liipiiil, boiling at KiH’, and of as. g. of 
0-7777 at O'. (PaiUT, /rifH, Chrm. 18G1, 045 ; Wiirtz, Ann. 
(loin. J‘loirni. cxx\iii. i525.) 

DIAMYLOXALID A('JD, = | COllS^^'^ 

I When etliylic oxalate ami 

amylic i<idi<Ie are heated with granulated zinc, amylene hj'^dride 
and amylene are fbrim*d, togetlier Avitli a semi-solid mass. The 
latli'r, on being treated with water, is dee.oniiiosed, liberating a 
fresh quantity of amylene liydridi', and, hy distillation, a liiiuid 
i.s obtaiiied consisting of the ethereal salts of three acids. The 
ethylie diamyhixalate, a liipiid boiling at 2(52°, may he separated 
from the others hy careful rectitiealimi. The acid can be. jircjiared 
fr.nii this etlier 1»y lir.st coiiverling it into the crystalline baric 
.salt, and then decompo.sing this hy a .strong acid. It crystallizes 
in gli.sleiiing iieedle.s Avhich melt at 122'-’; they are insoluhle. 
in Avater, hut soluble in aleolml and etlier. [Diuthoxai.K' 
Acid, F. (b S., col. 7r»0.J (Franklaiid and Diippa, iVoc. Vvoy. 
Sor. \i\\ lot.) 

DIAPKNTF, an idd composition, named from its coii8i.sting of 
live ingredients—to AA’it, the roots of gentian and birth-Avort, 
the h<‘iTie.s of the hay, the dust of ii'ory, and the poAvder of 
myrrh. 

DIAPIIANIK (deriAA'd from the (Jreek houpapi]s, transparent) 
is an art discovered hy Hie French, imitating stainecl glass. 
Ill ]iroceas it is 'joinewhat similar to that of Dkcalcomanif 
[F.as, col. 710j. AVheii Avell executed, it lias the exact ap[)ear- 
ance of what it is caleulaled to lepresent, as the designs are 
cui'cfully printed and harmoniously coloured, with the leaded 
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tUvisions projKjrly luarkod. It is very durable, withstanding all 
<lugreeB of temperature and atmosphere, A bright, smooth glass 
should l)e selecte*!, and after the design lias Iwjeii washed over 
with the j)repared cement and ]>laced evenly U]>oii the Kurfa<’.e, 
tlie upper 2>ai>er shonld be removed, which leaves the })ictui-e 
upon ttie glass in transparent brilliancy. After being var¬ 
nished wdth co])al and the leacUsl indication i‘ei>ainted with 
lamp-blnck, another slnud of glass should be ])laced over ami 
fixed, so as to prevent the dust or tlaiu]) diniiuiiig th<^ brightness 
of the colours. Many chure-lu's in England and Scotland havt; 
been adorned in this inanuer, as well as private chaj^els and 
oratorios. Wlien; a soft, modulated liglit is reipiired, mdhing 
can exeel the jdeasing ellect that a diaplianied Avindow jirodiices. 
It is easy to achieve. Tin? materials are, coni]»aralively ine\]K*ii- 
si\e, ainl the chisigns, whetJier saevi'd, secular, or fanciful, ai(‘ 
iiiimenais and artistic.. Tt Inis, tln'ii‘foi‘<*, cveiy facility «>f l)e- 
coniing generally known and adopted. 

DTAPllORA (from 8ta</)r)/)w, to diller), diffenmee. The Avonl 
idso was formerly ii.se<l much in the si'jise of tliat'ri.'tuf ninl 
(iMqnoiils. 

])IA?I1RAC1M, DIAPIIllACaiA (derived from Sia<l»f,d,rrTu,, 
to ^’firtition), is often used in science, to designat(^ a flexible 
or movable separation between two spaci's or cavitic'.s. In 
anatomy, the term was formerly .'iiijdii-d to the soft j)alate, or 
vvUiui jtfudultdii. -jtiditli, to the cartilaginous S(‘]»tum of the nostril, 
and to the s(*ptimi of llie scrotum, llul the use of the ivord is 
now restricted to the mnscuhir and tendinous .septum that 
.stretches obli<[uely between the chest and belly, falling as we 
in.sjure, and rising as Ave ex]»ire, and giving ]»assage. either way 
to such tubes as nin.st ]»uss doAvnwards to tlie belly or upAA-anls 
to the chest. In English it is calli'd the midriff. Pliny called 
it the pmroiv/nr, because' it. is as a Avail of defence to the heart ; 
and ]Iip])ocrates and others named it <i>pivfs, (Anatomy, E. C. 
vol. i. col. lt)Aj 

DTAUJA FKlllllS, diary fever ; ejihemeris ; a feA-^er busting 
one day, or terminating Avilliin llie iif hmirs. 

DlARTIlllOSiS (from S<a jind upOpop), a movable articula¬ 
tion, of Avhich there are thri'e Icimls, the hall-aud-.socket, tlie 
tfhulloAV joint, and the liinge joint. [Anatomy, E. vol. i. 
Nat. Hist. Div., col. U):3. | 

DIASTOLE (from SioffTfAXw, to .strc'tch). In anatomy itineans 
the- e.xpansion or dilatation of the cavities of tin; heart and of the 
largo vessels, Avliich alternates Avith their or contrae.tion. 

The, movements of the heart consist of an ex])ansion, a contrac¬ 
tion, and a jiau-se. 15y or during the, ex])an.sion the cavities are 
tilled; by and during the contraction they are e-ni]>lied, and 
their contents forcibly moved inlw the urterie.s. ( IIkaut, E. C. Nat. 
Hist. Div., vol. iii. ail. ;il ; and (huouiuATioN or Tiin Dlood, 
E. C. Nat. illst. Div., vol. i. col. lO!),’).] 

DIASTVLE, an arrangtiinenl of the coliimn.s in (Jri'-ek and 
Homan architecture in Avhicli the colmnns are set AA’ide. aitart, 
i.i'., having the iutercolumniation, or space luitweeiitlie culiimiis, 
eipial to three diameters of the, coliimn.s. [Tkmti.io, E. C. vol. 
viii. col. 121).] 

D1 ATESSERON, an old coin])ound, so culled from being 
made, nji of four ingredients, as Avas tin? dia.jtenU of live. The 
four ingredients Avere gentian, birth-Avort, myrrh, and bay- 
hi'i’ries. In the dvipcnlc tliere avus iAdry-<l ust in addition. Tt may 
he useful to remark oil the freijnent employment of the (treek 
]irelix Sia in medicine, and to state that it ofleii ini])Iies compo¬ 
sition, the AAdnl that folloAvs being tile chief ingredient in such 
c,om])o.sition. ]\lany anciiait antidotes and approved renuidies 
Avere. marked by this use of dia as a ^jrelix ; and such c,oiu])o.si- 
lions, containing often the strangest ingredients, till several 
columns in Motlierhy’s ‘ !Medi<'.al Dictionary.’ Rut the piefi.x 
has several other lucaniiigs besides comjiosition, as in diabetes, 
iliarrhcca, diaphragm, &c. 

DIATHER]MADY. [D 1 ATITERMANI.SM, E. (*. vol. iii. col. 
f'Oh ; Heat, E. C. vol. iv. col. Glil); Raihation or IIkat, E. C. 
vol. vi. col. 899, and K. (I S.J 

DIATHERMOMETER. An iiistmnient contii\ed by Pro- 
fes.sor Guthrie for examining the, thermal resi.stance or coiuliust- 
ing iMJwer of licpiids, altlioiigh it is eipuilly applicable to solids. 
It consists of a hollow brass cone, with a iilatinum base, scre.Aved 
AAith its apex cloAvnAvards into a tripod stand resting on adjusting 
screws. The ajiex of the cone is tubular, and curries a cock, 
through which jmsses a vertical glass tube, graduate<l, and dip¬ 
ping into water, the level of which is nearly as high as tb(! apex 
of tlie cone. A second cone, exactly similar and ecpial to the 
first, Avith its apex upwaids, is brought to any required distance 
from the lower cone by ineaiis of a micrometer screw. The 
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bras-s cone.s and their jilatinum bases arc highly polished, and 
the latter art' made chemically clean. Thera is thus formed be- 
tAA'een the Iaa'o bases a cylindrical space or woll-less chamber, of 
knoAvii iliickness and iliameter, for receiving the liquid, the 
thermal resistance of Avhich i.s lo lie ini'asiired. Tlie liquid is 
intr(Mliiceil by means of a 2)ii>ette of known rapacity, and is ra- 
tained bet\yceu llie bases of the cones by means of its adhesion 
and cohesion. A constant current of Avatiu* of uniform and 
knoAvn temjieratiiii! is ]>assed tlinaigh the ujqier cone, the base 
of Avhieb is thus lu'ated and imparts lu'ut to the liipiid in contact 
Avith it, and, passing downwards throiigli the licpiid, heats tlie 
l>ase ol the JoAviir cone, expands tliti air e.ontained in it, and so 
(l(ijires.ses the level of the Avater in the tube. 

As to the methoil of maintaining the upper e.one at a constant 
lemjierature, together Avitli the various sources of ('nor in the 
iii.strument, and the required eorn'ction.s, Ave must refer to the 
uK'Hioir ill the ' Philosophical Tran.sactions’ for 18()9, p. C:i7, and 
tlie engruAed figures. The chief results obtained Aveve tbe fol¬ 
lowing :—(1.) 'hie connexion in the instania.' of Avater betAveen 
llio iliickne.^s and the time rt'(piired for the first-heat ellect'. (!2.) 
I'lie connexion lietAveen tlie teiiqierature and the time required 
for the lir.st-heat etfect. IL is shown thal hotter Avater condiicls 
heat better than cohler ; and that (lu* liotter the conducting- 
Avater, the gri'uter i.'^ the difleience iu rate, (Ji.) The couue.xioii 
hetwecii the entire quaiititv of lieat pas.-4ing in a giA'im tinu? and 
the tliickiiess and temjn-r.itnre of the C(»ii(lnc.tiiig-Avater. (*1.) TJie 
ellect of the solution of various salt-s in altering the thermal re¬ 
sistance of Avater, evi'ry salt di,ssolved iiu’.reasing such resistuina'. 
(h.) The rasi.stanci' of the liquids in tlu' following tabic Avaa 
examined under similar conditions ; the thickni'ss being 1 milli- 
nii'tre, the initial tenqieratiire of the liipiid 0., and the 

temiH'rature dilference 10 ’ ; that is, tlie base, of thu iqiper cone 
wa.s kept at .'10*17 ' t^. ; tlie duration of each experiment was 1', 
Till' numbers sliow the S2>ccilic re.sistance, or tlie ratio bctAVCCU 
the (piautities of heat arrested by the several liquids and that 
arre.sted by Avuter :— 


Name of Liquid. 

Water. 

(ilyccrino .... 

tdacial acetic acid 

Kiierm oil .... 

Aic<*liol. 

NitroLon'/ol .... 
lliitylic alcohol 
Aniyiic alcohol 
Oil of turpciitiuo 
Nitriiti* of butyl . 

Ciiloroform . . . . 

Uicliloridi' of carhoii 
Uroniidi' of lith) Icn . 
lodidt' of amyl 


Specific 

Kesistoueo. 

1 * 

:i84 

8‘38 

8-85 

908 

9*80 

lO'OO 

10 - 23 

11- 75 

11- 87 

12 - 10 
1 - 2-92 
13-10 
13-27 


The above, is only a seh.'ction of tlie li([nids tried. The rc- 
siilis shoAV the rmiiarkably small resislance, of Avater, and of 
bodies contaiiiiiig a large iiroportion of the elements of Avater; 
tlie iiicre.a.se)l resistance lliat ac.i-ompanii-s increased luoleculai- 
complexity iu the case, of isotv]»ic liquids, as in the alcohols and 
their ih^rivatives, and the great resistance shoAvii by the liquids 
containing liulogeiis. ’Plie n-sults aie in harmony with tlio.se of 
Tyndall, for it avils found that a highly diatiK'rnuiiious liquid 
invariably oU’er-s great resi.stance to conducted lieat. 

DJ ATil ESiS (from SiariOijfu^ to disjiose), a tei-m iiiiich used 
by jiliysicians to designate, the iK'culiarities of constitution, 
Avhelher heri'ditary or acipiired, Avhich ])redis2iose men to certain 
dise-ases or clas.se.s of disease. A certain combination of foi-m 
and feature indicates the scrofulous or consumptive tendency ; 
certain syiiqitoins («r groups of symjitoiiis show tliat a man has a 
gouty or rheumatic tendency ; and in either i-,ase lie is said to 
have the scrofulous, con.suni 2 »ti\-e, gouty, or rheumatic diathesis. 
(Sec this and kindred subjects hrielly treated and illirstrated in 
the first ])ni-t of llooiier’s ‘ Pliysiciau’s Vade Meciiin.’) 

DIATRITOS. 1’lie old medie-al sect known Methodists 
insisted on three days of abstinence as a jireliule to actiA^e medical 
treutmciit; and this term of three days Ava.s calk'd diatritos-^a 
name also given to the third day. Tlic sect Ava,s accordingly 
known as dmlritarii. 

DIAZOAMIDORENZOL. [PfiENYL, E. C. S.l 
DIAZOAMTDONAPllTHOL. (NAniTiiOL, E. 0. S.J 
DIAZOBENZOL. fPiiKNYr, E. 0. SJ 
DIAZONAPHTHOL. [NAnrrrioL, E. C. S.J 
DIBENZYL, Tolyl, IknrAjl, Tolumyl, (0^^). This 

compound, which lias great resemblance to diphenyl in its pro- 
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portitta, JH picjiiU’ctl ]>y Jic.itiu'' ben/vlic. (iliIonMi*. TI-Cl = 

( C H 11 

j CJI 01 s<»'liuin, fXtracling the i)rodiict with 

etlicr, and cvaituiatiug the ethereal bolutien. 

ojan. , ... (oiyojT,) 

Itfiizylin Bixtium. Dibenz}!* Kodic. 

(•hloride. (Iiloridi*. 

io,jr,ci + 2.v« = 

It is alsf) ohlaiiK-d ahni^ with dtlicT ])rotlucts t»y the iiclioii of 
sodium on heuzylidene hromide, t' 7 I Ihin* «lil»i‘nzyl 

m<)noLdini(5 cryMials, which arc* in^oliihlc in water, hut sulnlile 
in alcohol, ether, and earhonic. disnliihiile. It, melts at oii, and 
distils nne,han;^a.‘d at 2 S-JWhen iU vajxmr is jiassed thron;di 
a red-hot tuhe, it is (lei-ojii]»osed. yieldinu^ toluol and tohnlene. 


JJibcazj'l. 


, i CllitVlh) 

/ ciid '«u V 

'J'nJa\ ll 111 ', 

f. 


(Oani/zarn and Rossi, Ami. ('lu'in. I‘liiii'iii. v\\\. Miehael- 

.son and Lipiananii, iln. Siijijil. ^v. li:5; l•'itti•^, .\mi. ('Inin. 
J‘hiinii, cxxwii. :^7I ; hreherand Ott.n, /<//.:. Cinm. Is7<», 

Drnn.YL, Oi,ll,, 'I'his compound, which is Imi- 

ineric with dihenzyl, is ohtaiiied IVoiii monoludmtohiol, ('jUrl'i' =- 


fact, and thus made visible. The instj*umont, when cotnhined 
with the. ])olarizin^f aiiparatus of the inicro.scope, fonim Avhat is 
called a ih'rlirnic i/iirrourf/jn:. 

DKJRESOli, ('iiHinDa ^'his is the name eiveii 

to a crystalline coni]>oun(l found, aloii'j with heiizylic ah'.olml 
and sodic benzoate, anum'^st the ]»rodnc,ts of the action of sodium 

I [j 

amalgam on bmizoic, aldehyde. | H is iuo- 

deratidy soluble in benzol and ether, ami very soluble in hot 
alcohol. It is only slightly .soluble in hot water, from xvhicli it 
c.rystallize.s out almo.st comjiletely on coolino in lu.strons jdates. 
It melts at (Church, riiil. Mu;/. [4] \k\. 022 , and Ann. 

(■Iirni. riiiinn. cxxviii. ; Claus, ihi. cxxxvii. t)2.) 

J)l(!R()TtbS (from 5/y, twice, and xpa^*’, to strike), a tei'in 
applied to ajml.se. in which the artery seems to have a double 
.''trokc. 'Fhe fi!'.'t notic.e of it is attrilmted to Dr. iSolano. It 
was thou.L;ht to be a sure. si;.;n of a critical bleeding from the 
uo.se. fllKAur, E, Nat. Hi-.t. Div., vol. iii. col. .‘ll.] 

DICVANK! ACID, C.J(C,,//.,A./^). This acid is 
formed when a current of nilroii.s acid is jia.sscd tlirouj^h cyan- 
carbamide suspended in warm water. It is tmly sliehlly sedubh; 
in cohl water, but c.rystalli/es readily from its hot atjneous 
.siilutioii in bri_L;ht yellow^, hard, monoclinic ju'isms. Tt di.s,solves 
in hot nitric, or hydi'ochloiic. acid without chan;^a‘, and si'jiavjites 
in the cry.slalline state on cooliny ; when boiled with alUali.s, 
howevei, it split.^ Uj» into carbonic aidiydridi* and ammonia. 


IciV/”' ''.V 

jirecisely similar t<i that abu\i 
dibenzyl from c.hlorben/yl. 


ictioii id' .Midium, in a manner j 
de-icribed for the picp.ii'atioji of j 


(yi.,N.,()., + 20i!, 

Dicyanic acid. Water. 

-f 4110 


Carli'iiiic diaiiKiiiia. 
aii!i\ ill iilc. 


+ -'A'//;,). 


1 CJlp'cii.,^ 

( c.di,«‘ir,) 

l)\(i.b.l. 


+ 2N’al’.r. 


Soilir I 

lir-uiiiilc. I 


Ditidyl is acoloni’b'ss liipiid id’ hi,eh refractive j>ower, ami boils ■ 
at 272’. Jt is in.sohilile in water, but e.i.-iily .sobdde in liol alco- | 
hoi. (Eiltio, .‘I aa. r/o'/a. /'/mc/a. c\.\.\is. t7H.') j 

DlCIILORAtd^yroNE, C.,ll,('l.d) (OJI,0/.j>.:i. This suh-I 
stance is readily ju'cpari'd by jia.'-.siny a cnrrmit <d' chlorine. | 
thron^uh acetone to saturation, takinj; care <0 avtdd rise id' lem- 
l)eratnri‘. As soon as the liipiid has acipUri'd a \ellowish-L-ix-eii 
colour it is di^a*sl,ed for .some lime to comph le the reaetion, ami 
linally jmrilie.d by fi-ae.t.ioiial distillation, i)iehIoraee|one has 
an ethi'veal odour, and boils at. 120". I’.y aetino on it with 
jdiosjdiorie chloride, the chloride of dichloracelone, C,JTd'l, 
l(\U,^Cl^) is obtained amon.ost othei- product'-. 11 i.s a e,olonrle.-.s 
oil, boilino at ]by’. (Horsche and l'’itti,L;, Ann. (‘hnn. I’linnn. 
cxxxiii. 111.) 

DliODACr.TONr,, has also been obtained 

by the action of ehlojide of iodine on aeelom'. It is a Iieavy 
oily lirjuid, very closely I'e.semldin;^ tin' cm’re.spimdiije eblmine ^ 
connxmml just desei-ibed. (Simji.Mm, Zi itn. ('Inni. 1M)7, y7r».) 
DJCIIhOUTOJAJOli. rJ'iM.i <n., E. (\S.| , 

DlCJlROlSM. The ori.yin of this teim i.s explained in E, C. 
vid. iii. col. bOJ). Certain crystals, viewed hy common Irans- I 
niittecl light, exhiliit a dill'ercnt, colour in dilfercnt direclioiis, 1 
Tins jiroperty was observed in idIHi', Avhicli is a dee|» blue in the | 
direction of tlie axi.s and yellowi.-^li grey transver.sely^ ; and 1 
Hahy accordingly gave it the. name of dichmitv. Rut in tin* 
tO])az, and some otber sjieeies, tlirei' well-marked tints may be 
noticed along tbvi'e reel angular axes, thus constituting TrirliroUm. 
All such ca.ses are inelnded bylM. llaiilinger, the great authority 
on tlie Bubjeet, under Pi.Koi iinoisM or J’()Lyc;hi«)Is.m, to xvliieh 
W'c refer in tins Sui)]dement, 

DlCIIROSCOl’E, an instrument invi'iiled by Haidinger for 
e.\amining the colour.s of crystals tluit e.xbibit Ibe jirojunly of 
diehroism. An oblong rliombidiedruii of Iceland s]»ar, with a 
gltts.s prism of 18" cemented to each imd, is monnted in a l>rass 
tube Avith n convex lens at one end and a sipiare lade at the 
other. Cn apjdying the. eye to the. h'us the Kipiare, lude ai)pears 
double, and if n dicliroie. e.ryslal, such as andalmilc, tmirmnline, 
cnrnvdnvi, cuemse, 'tnica, i.'te., be 2^I«‘'cd o 2 )po.sitc' tlie end, and 
the tube bo lurneil round, the crystal Avail exhibit ditferent 
colours at different parts of the revolution, although viewed in 
one direction only, since the two coloius ai'o brought into con- 


'riie acid Imni.-i nnmeiims cry.slallim' sails, (I’oeiisgeii, Ann. 
CliiNi. riiiinn. ex.wiii. :}:’!».) 

Dll'i SI N K I N(1 ( E. C. vol. iii. cid. bls[, for m.-uinriietiiring 
I mi] 111 ,se.s, i.s an ait undergniitg .'vimie eliaiige, due to the snbsli- 
I ulion id' rolling for slampiiig iii Ibe jiroduclion of many varielies 
of arlieles in melal. Instead of sinkin.g oj- engraving a »lie, 
iir a pair euinjuising .-i die and a eoiiiiler-die (St.a.mi'I.so, St.\mi*- 
TMi Ruk.ss, E. (!. vid, vii. col, 7r)()), pallei'iis are amw frei|m'iilly 
eiigraveil upmi roller.-i, for traiefereiice (11 sheet metal by rolliii,g 
pri'.-,-.nre. IS exert liele.s.s, dies iDiitllllle to be largely ll-si'd in llie 
melal tiadi'.-; of liirmin;'liaui fm- making cojijier and brmi/e coins, 
eojiper ami ll/•a.s.•; medallions, bia.'i.-^ handles and feel, brass 
eorniees and ornamenl-i of varimis Kinds, i.'v.e. Some (d' llie dii's 
for Ihe be.'iviest of llu'.se articles are east in tlu! rough, and 
linisheil In tin graver. In llie melal button traiU'dies are now' 
but little used, e\eept in the slamjting of livery buttons, and 
buttons A\orn by .soldier.-!, jtidicemeii, and tin*, like ; they are,' 
buwever, mueb employi d in the prodnetioji of born, vulcanite 
and eompositinn button-!. 

Dl EREC'l'IvCN, a Iroelie containing ij\eKTinir^ or amber. 

1 )l Ed’Ab’l I'lS. rndi-r the heading h’lion | E. C. vol. iv. col. 
R571, the .sever;d .siibslames Uncd as human food are lU'scribed 
and el.issilieil in aeionlanee xvilh their chemical compo'-itiun ; 
and rurlhcr remarks upon tin- same sulijeet xvill be round in the 
article I!ai;j k.M; | I'K (S.|. Tn lliis place .some aeeonnt xvill be 
given of llio.se sclei Iiuiis rrmu aiming ajipnned arlieles of food 
wbiebliave been made Ihnii lime lo time, fur lh(‘ ]iurpo.se id' 
mainlainiug in beallb and viguur l.irge clas.-ies of per.soiis, such 
as .soldiers and .sailms, pi ismicrs and paiijiers, eliildreii in scJioois, 
ageil jiersDiis in alm.shoii.ses, end sick persons and lunatics in 
lio.sjiilals and as>lum.s. Such .sideclious are knuxvn us 

In the. making of them one leading object lias always to be 
borne in mind, namely, economy ; so that the jiroblem that JU'C- 
.simts itself for siduliou is, hoxv to combine all the elements of a 
Avlmlesome. ami nutritious dietary at tlus smalle.st co.st. Ill 
making Ibis attempt lliere bav'e jieeu failures on tlie side, id’ 
economy, tbroiigb the i)nii...sioii id' some es.sential element of 
wliole.siimeiu'.'-s, such as vegetables, or by allmving loo small a 
total of iintrilive matters : and on the. side of extravagance, 
lliroiigli tin* elioice of ;i mole instead of a le.s.s exjieirsive article, 
wlieri' botli have the Banie, niitriiivi'. value ; by some, fiimlamental 
jdiyaiidogical error, as Ax limi jirisonei*s were wrongly a.ssume(l to 
snli'er great ilepression of .sjiirits, and to reiptire an unusually 
imtrilious combination id' food ; or by xvant of discrimination in 
grouping the pei-sons to be. feci, as xvlieii men and women have 
been jilaced on the Hainc! allowance hy weight of meat, hrc.vul, 
and 2 »otatoes. It cuiglit also to he. understood that, in devising 
dietaries, with due. regard to economy, we must encounter a ditli- 
eulty aiising out of the fact, that the groujis of men, w'oincn, or 
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children, wlioiu \\v. are to feed (consist of persons Avidely 

from each other ; so that the dietai’y wliicli siillices for Ihose 
Avho re])re,stait the avera^^c^, or llie nearest aiijiroaehes to it, must 
lie excessive for tlu; smaller, and di-lective J‘or the larger mem- 
hers, and those who approaeli the two extremes. Again, it must 
not he forgotten that, in a climate wliich is marked hy such ex- 
tnanes ol‘ tem]ierature as our own, the dietary tliat is mon; than 
sufficient for summer, and for hot weather, may he less than 
necessary hir winh r and the cold. All dielaries, tlierel'ore,must 
he coaj’se and rough ajijiroxiniations to whal is striclly necess;iry 
for the several idasses lu he ]»i'ovideil for. And laslly, those who 
IVame dietaries must he |ire|)areil to niide.i’sland that u diet ary 
that may he. easily worked in a, small estaldishment with a 
sui'jdiis of lahour availahh'for the ju'ejia.ration and distrilmtion 
o!‘ food may he unsuited to a huger one, if it hieks the (dement 
of simjilicitv and eeoiioui}' of lahoiir .su necessary in all such in¬ 
stitutions. 

As this i.sji siihjecl of tin' gi'eat('.-t practical imjioilanee. in hutli 
ils asjiccls— sanitary and (■e<.iuomical it will here lie irealcd at 
some leJigth, and in detail. 

All dietaries are devised with the tacit as.-uiiijition (hat-(he 
] ersous (hr whom (hey are deNliiied have iri'C acees.s (o wlude- 
soiiu! uatiM', and 1ia\ (' a due siijiply of air in li\iiig and slee[iing 
Mtoiiis. Jl\ a sell of g' Ueral ceiiseiit, too, jirovidon is made for 
lliree meals, lii'eal<ra.'!(, suji]ie7-. and dinner; the Incakfa-t and 
Mijiper cojisisting td' a.n allouaiiee of hiead with a ]»in!. of some 
mili'ilidtis li(|nid, whieli i.s usually either oatmeal gruel or cucua 
made from the tlake. The gnud is oflen gi\eii at one meal and 
llu! cocoa at the otlier. i\lilk i.- a m^eessary (dement of lhe.'(‘ 
meals in infaiils and young cliildiam, and a desiralde one, in the 
case, of lioys and ejrU. A certain (piantily of milk is also 
generallN added to the gruel or cocoa, 'To old persons tea is ofloi 
given as a reasonahle indulgence ; and tuhaeeo to those acciis- 
loiniMl 1,0 its use. 

Ik’ai'iiig'in niiiul the iiiitvinieiit (oiitaineil in the Ii<iniils given 
nilh the morning and exening meal, the lirst <ine. 4 .ion to he 
soix'ed is the eliaraetcr of the solid (hod that ouglit (o (hrm the 
staple of a dietary for an adult Jiiule, and (he «(nanlilies td' (he 
several kinds of such solid food. Now, it is (•s.seolial ihat any 
dietary on which jnen inv to )»e J( d (hi- any length of time .should 
contain a, vegetahlc element. ; ami it may lie as.snmed that the 
jiolato, on account of its cheapne.ss ami conseiiience cd' slor.-ige, 
will supjily lliis nece.ssai’V element,snp]demen1ed to some c.xtenl 
hy the succnleiil xa-getahh-' and ]to( iierhs which are added to 
S(Mi]i, when souj) is gi\ eii, llread, Ihr similar iva.sons, must form 
part of any dielar\, ami meat, though not neee.'-sary, is al.so con 
senieiit in nse, and desirahle in the ea.se (d' nu-n who ha\'e hard 
"Work to do, ()f the 1 lii'ee 1‘oiislil.iu nts,meat, potatoes,and bread, 
tin* lirst is nitrogenous, the second (arhomiceoiis, rvilh the im- 
j>o]-tant addil ioii of a. IVee acid, and the third mi.\ed. Jlowmueh 
of each ought to he gixeii, in (lie case of an adnit ma,le. doing 
work, may he ascertained approximately in one of two ways - 
hy physiological experiment or hy luactical cxiicrieiicc. It ina\ 
he laid down, as the result (d' evjierinients on adult mahv, that a 
]»onnd ol'wheateii bread, a, jioiind of poialoe.s, and four ouneesof 
meat (oj- its e((iiiva](mt in jiulrilions meat soup m- chce.se') ]»er 
diem, will fully .‘Ui])]'ly the xxauts of the iVume, ('aleillations, 
haseil n])i)u uniforni returns furnished hy jirisoiis and nork 
houses, liave sliown that for men not. working hard a liberal, hut 
hot excessive, diet may he slated at about 2sn ounces jM-r week, 
or do ounces ]K'r diem, ol lood served in the solid lorm, a-lded to 
about 11 ])ints a weid;, or a (luail, a day, in the li<iiiiil form, as 
accompaniments of the morniug and evening, meal. For men 
doing hard work, the allowam e of foo(l in the solid form would 
hi>, increased to at least oOO ounees ]u'r week. 

It has been calculated (see Tarkes’s ‘Traetical J1 vgdt’-ne,’]>. FKi) 
that a man of average si/.e and activity, under onlinury e.oiidi- 
lions of moderate work, takes daily from J,, to .j, of his weight in 
solids and Ih^nids ; of food commonly s])(»ken ol as .solid -Jo 
ounces a day, and from ho to HO ouneesof water, lie will then*- 
Jore take 40 ounce,s a day of sueli tliing.s as meat, hread, and 
potato( 3 s, or iJSO ounee.s a week ; and .■) ]tint,s ]terliaps of Avalor 
and thin liipiids. A man, therefore, xvlio weighs a lew pound.s 
more than 11 stom*, say Kio poniids, is siijiposed to take ahoni 
H lbs. a day of sidid and li(|uid food, distributed roughly as about 
'Jh lbs. of solids and lbs. of liijuids. It Avill he seen that the 
weight of solid food nearl_\ ci>iueides with that just stated. 'The 
reader is referred for many interesting details respecting the 
dietaries of sohlier.s in ditlercnt cmintries, and the dietetic re- 
•luirements of peace and war respectively, to Ur. Parkes'a work 
just quotecl. 


11 Ave take a tulal of jJ8i) ounces of properly sehu-led food 
sei-ved in the solid fonn as a sufficient dietary for inen not doing 
hard Avork, the ])ro]ier amount for Avonieii may he arrived at hy 
deducting a si.xtli lor the les.-;(>r AV'eight of Avomeii, and some¬ 
thing imn-e for tlieir le.ss active life, tio that a deduction of one- 
loiirth of the solid comslitucnts of any dietary deemed suitable 
lor adult males, le.'iving the Ihpiid eon.stiluents untouched, will 
lairly represent a ]>r(tp('r dietary for adult i'emales. 

The (lieliiries of children may he arranged on the same lU'iii- 
eiple, that is to .s;iy, (jihing into account lirst the Aveiglit and 
then the ]»ec.iiliarilies in the i’.on, 4 itntii)ji of cljildren, among 
Avhic.h the chieris the ju-ocess of growth. A child, o yi^urs ohi, 
Aveiglis about a foiirlli, one of 7 about a third, and one of 14 
about half the AA'eight of an adult of the .same sex. ]f now AVC 
a.'-.suiiie that a gi-owing child retpiire.s something more in jiropor- 
liou to it.s Aveight lliuii the adidt. Avho has attained Ins full 
growlli- a third, in lieu itf a fourth, for a child of ,') ; a lialf, 
instead of a third, loi- one of 7 ; and two-thirds, in place of a 
half, for one of 14 , Avill he a fair ajiproximatiou to the, needful 
amount of food. If .‘{()() oiuiees of solid food Avere taken as the 
])roper ((iianlily for an adult, (he dietary ol" the Foundling 
]|os|ti(al, as given by Teivira, W(tnld he live-twelfths, or nearly a 
half, for children under !), and si-ven-lifleenths, or someAvhat 
nioi-e in prop<»rtion, for children a)>o\e !). As the li<]uid jiortioii 
of the food in Ihe.-e dielaric.s for childieii consi.sts of milk, their 
milrilive \aliie Jiiay he taken to e.\c»‘ed that oJ’ (he dielaries for 
adults. 

In all dietarie.s, wla-tlier for men, women, or children, it is 
desirahle to avoid extreme monotony ; and it is ]irohah]e, that a 
le.ss amount of food will s ullie.e if this rule he ohse.vved. If tlieii 
gruel is giA'eii with th(‘ nioriiiug nu-al, it will he, Avell to give 
cocoa ill tile evening ; and in lieu (d’ the IVe.-li meat of the dinner, 
son]7, bacon, snet-pndding, or cliee.-^i! may have their turn. In 
order that tliis A'ariety of l‘i.)od may hi-, safely introduced, it must 
I»e borne in mind that, baron, ehei.-.se, beans, ami pease, may he, 
taken as fair eipiivalenls of fresh nn-at; that suet, hone.?, molasses, 
and rice belong ('(lually to the carh(»na,eeous class; that milk, 
and the Hour or incal id' wheal, oafs, barley, and maize are all 
mixed 1 'o(h1.s ; and that the potato may he n-jdaced by tin-tnniiji, 
c.irrol, or j»;n-.snip, but not liy j-iee. U’lie calibage and the union 
Jjuve, like the, potato, anti.seoj-hulie )iro])erties, but with a ni- 
Irogeimn.s element. Milk and fresh meat, may also he, classed 
among anliseorlmlies, as al-o cheap Avines ami beer ; and vine¬ 
gar, so miieli extolled by Dr, Uobert .lacksim as a needful cim- 
slituent of tile siddiers' dietary in tlm.se, days, as it Avas thouglit 
lu be of the Ibmian armies. 

'The cheapest artieh'.s, and llmse most ri'adily obtained in this 
(oiiidry, are among tlu- nilrogi-nons grouji, shins of be.ef (ini*at 
and bone together lor soup), buttermilk and .skimmed milk, 
bacon, beans, and pease ; among the carbonae.eoiis gronj), hones, 
Mu-1, imdas.-es, and rice ; among tin- mixed group, Indian meal, 
barlex-meal, oatmeal, and wln-aten lionr ; and among antiscor- 
bulic.-:, the pol;ilo, liii'nip, carrot, and parsniji. 

There is no ;-:nbjecl Connected Avith dii'taries that Inw been so 
much invi-iligated both ]>y diri*c1 expeiinieut and by ttc,ciunn- 
lated experience, as the dietaries of ])iiM»m*i-s. The most recent 
of such impiiries in Knghnid was condnetisl by a c.ommittee 
eon.-istiiig ol J>r. (!uy, then niedical sujierint.endeiit of Millhank, 
Dr. (davke, and Dr. ait land. It related to the inmates of 
county and borough jails, and immediately folloAVed a similar 
ini|nirv into the dietaries of eouviel.'^, botli those in .sepaiate eon- 
lineinenl and those at. hard labour. 4 'he re,Milts arrived at hy 
Ihi.s Committee are emhodied in a I'arliameiitary Report ( 313 ) 
headed ‘ Ihi.son Dif-eipline, vfce.,’ ]uinted 2 l)th l\Iay, IHG J. The 
tilde which embodie> llie recoinnieiidations of the committee 
provides fur men and women under live c,lasse.s, on tlie iirinci|de 
of an ascending se.aleid' food AMiying Avilh the sentemai, Fortin; 
lirst AVeek, (he ehmn-ni.s of the dietary aj-e hread, Indian meal 
pudding, and potatoes ; after a AV(ek,and till tlie e,\])iralion of a 
jnoiill., the Indian meal ]mdtling and jiotatoes are inei’(‘a.sed,and 
grind and chee.se are aiUh-d ; aflm- one mon11i,and till the end of 
lima'months, sonji is added, and an increase is made in the other 
constituents; after three immllis, and till the expimtioii of six 
Jinmtlis, a furlhe.v ineri'a.se is imule, in all tin; constituents; and 
lastly, after si.x montlis, molasses arc added to the gruel, and the 
potatoes attain their maximum. 

To pris.mers not s('ntcnc(Ml to hard hilpoiir, meat is only given 
ill soup; hilt to tho.se who are doing hard work, an extra supply 
of gruel and cheese. i."‘ gi\n-u ; split ]i(;ase, take tlie place of 
l»arley in the suU]), and meat is suli.stituted for pudding on two 
day.s of the Aveck. The following i.s the dietary recouiuiended 
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fur male prisoiierw not sentenced to hard lahuur, after the ex¬ 
piration of six months ;— 

Breakfast and sii]ijM‘r : 8 ounces bread, and 1 pint gruel, con¬ 
taining 1 ounce of molasses. 

Dinner, Sundays : 12 ounces bread, 3 ounces cheese. 

Dinnei-, Mt)ndays, Wednesdays, and Fridays : 4 ounces bread, 
16 ounces ])otatnos, 12 ounces Miet pudding. 

Dinnei', Tuesdays, Tliursdaya, and Saturdays ; Hoimce.s bread, 

16 ounces potatoes, and 1 i)int .soup. 

Total of solid food 2 >er Ateek : 295 ounces, or i»er diem 4-2 
ounces. 

Total of licpiid fooil jx-r Aveek (inclusive of 3 ])ints mcat-soui*), 

17 pints, or per diem nearly 2\ ]iinls. 

Whether any 2 >articular dietary is suited to j>reserve the health 
and strength of those hn Avhom it i.s designed, is a ijin*stion 
which has flometimes to be te.sted. The indications of .sutfi- 
ciency are a healthy a.spect, linn llesli, and ;in absence of fatigue 
on exertion. But at the. convict juison, I’entoiiville, and else 
where, much importance has lu-en atUiched to the ]ue.servation t)f 
the weight of the body—a test Avlnch lias tlie uinloulded adv.'int- 
age of siinjdicity and ])r(*ci.sion. \^’hclt conlidence Ave jire ju.sti 
lied in idacing in its indiwition.s will be .seen by reference to the 
lieading, Wkjout oi’ tuk Hodv as a Tkst ok IIkalth [E. ('. S. |. 
On the subject of dietaries cojisult Pereira’s treatise on ‘ Fotnl 
and Diet,' ]»]). 462 to 515, in AA'hii h tlie subject i.« av«‘11 and fully 
di.scu.s.sed, and dietaries given for infants an<l cliihlren, stddieis 
and sailors, ])aui»ers and prisoner.s, the sick and insjuie, and 
piierjioral AVoiiic.n. See also Dr. (Iny’s jiaper on ‘ Sullicient and 
Insutliciciit l)ietarie.s, Avith special reference to the Dietaries of 
Prisoners,’ Journal of ihr Stafluliral #S'ech7//, a'oI. xxvi. ; and 
Parkes’s ‘ Manual of Practical 11 vgieiie : F<iod,’ c.b. a'. ‘ A ]tei)orl 

on the Dieturie.s of (.’ounty and ilorough Oaolsin Ireland’(1868), 
may also be consulb-d Avith advantage ; and much intere.sting 
matter hearing on tl>e subject Avill be. tbund in the lle]>ort.sof the 
I’oor Luav Board and of the In.sj)ectors of Prisons. Tlie more 
recent reports of the P»»or Law Board contain the results of 
laborious iiuiuiries by Dr. Edward Smith. 

DIETilOXAt.IOACII),C.yi„(),.= { 

This aeid is isomeric Avith hMicic acid, being a .secondary acid of 
tlie lactic, series, Avhilst leiicie, uci<l, Avhich may he repre.senled 

by the formula normal acids of the 

same sorie.s. Dimctlio.xalic. acid and diainyloxalic acid arc con¬ 
stituted simil.'irly to tlic dielhoxidic. acid. 

The eUieveal salt of this ac.id i.-; obtaiued when /incic. c.thi<h‘. 
and ethylic oxalate arc alloAVcd to act on one another, and the 
jiroduct is suW'(juently lieuted Avitli Avater. Ethy lie diethoxalate 

I CO^to^ coluurle.ss oily 1 i(juid of ]H‘nelrating ethereal 

od.ouv and .sharp taste. It distils at 175 ' Avithont deconi]»oHition, 
is insoluble in Avater, hutdis.solves readily in ulc.(»hol or ether. By 
substituting methylic oxal.ite for ethvlic oxalate in the above re¬ 
action, niethylic diethoxalate is formed, a colonrle.ss Inpiid Avhic.h 
i.s slightly soluble in Avater and boils at 1(55 ’. The <lielhox:ilic 
ae.id can readily bo ]n'e]iare.d from either of the above-inenthmcd 
ethereal salts, iiy treating them Avith a snlution of baric hydiaP*, 
and then decomi>osing the baric .salt thus obtained by siilphui ic 
acid. On evnj»orating the .solution iu ranw the aci<l i.s left in 
AA'cll-fonued crystals, which irndt at 74° r), and ari; ttasily .soluhlr 
in Avater, alcohol, and ether. (Frankland and Dujipa, xiv. 17, 
and ria/i. Chem. Pharni. cxxxv. 25; Frankland, J‘ror. Hoy. Sor. 
xii. 396, and Aim. Chttu. Pharui. exxvi. 109; (liajuinin and 
Smith, Jour. Chau. Hor. [2] v. 173, and Zcitif. (%'nt. 1867, .308.) 

DlFFKllENC’ES (in lleraldi-y), the ])artii'.nhir marks intro¬ 
duced into shields bearing the same arms, in order to distiiiguisli 
individuals and families from one another. Wliere the ]»er.''ons 
are of the same family the ditfereiiees arc termed mdrncy ; the 
simple tenn dijf'ercncr being generally rc.strictetl to individuals 
tuid families connected by alliance or otlu'iAvi.si* than by blood 
relationsbijK [Heuai.ouy, E. C. vol. iv. eol. 667 ; Cadency, 
E. C. S. col. 403.] 

DIFFERENTIAL EQUATION»S. We. shall attemi»t, in 
this article, to bring before the reader, Avho is sui)posed to 
have acc^uired some kiiOAvledge of the subject from the treati.ses 
usually studied, certain investigations leas genevidly kuoAvn. 

We shall first consider linear differential e< 2 uations with 
variable coefficients, afterAvard non-linear e( 2 uation.s of the lirst 
order. Of non-linear equations of the liigher orders very little 
is known. 

When any linear differential equation with variable coeffi¬ 


cients i.s ju'oposed, Ave ought always to commence our attempt to 
solve it, t»y reducing it to the symbolical form— 

/>’• 0.. (») + P"-' (») +- + ^0 



For the method of elfecling this transfonnation, and of obtain¬ 
ing a soluthiii of tlie difleriiiitial equation in all jiossible cases 
Avheii t.'xpre.ssed in this form, Ave refer our readers to the article 
on the Calculus of Symbols Ave hope to prepare for the jireseut 
work. We commence in this way because a great number of 
intere.sting dill'ereiitial eqiiation.s can be solved by the (Calculus of 
Syinlxd.s, and because, Avheiiever it can be used, it affoi*ds the 
mo.st elegant and direct process of solution. But there are mul¬ 
titudes of linear differeiitial equations, Avliic.h can he solved in 
finite terms, lo Avhich the (’alculus of Symbols Avdil not aiq^ly. 
If the Calculus of S^ymbols Avill not give us a .solution, we iriust 
endeavour to a.scertaiu if any algehraicjd or exqioneiitial functions 
Avill satisfy it. Liit 

(a„+a, .<• + ••• (^o+^e« + "') 

he any linear dill'eri-ntial C([ualion. 

It i.s easy to find if any rational and entire functions of (./) 
satisfy it. Put 1 A, . . . +A^ in the dill'erential 

equation ; the coefficient of the highe.'<t poAver of ,r in the rc- 
sulling series aaMII give u.s the value of 8, if we ecpiate it zero, 
and Ave may obtain the. quantities A, A... . . by equating the 
coeHicieiits of the remaining 2>oAver.s lo zero, Avheu a .solution i.s 
])o.s.sil)le in this form. 

Let the equation he 

+ 4) '2. + 2i/ = 0 

putting// - A .4.:“ + A.c^"^ I- . . . in the diHere.utial equation 
the ei I nation to detenniiu! m i.s/i l)-2fi + 2 = 0 or m-~3m + 
2-0, Avhcuce M --1 or 2, and substituting for y, A + x + A,j, 
and JU' + lt Ave find tile conqdele integral y--A (x^—x + J) + 
|{(.c + 2). 

Let us noAV endeavour lo ase.ertain if tlie jiroposed equation 
adiiiils of a .sedution ol lli»! fonn ; //= aa’Iicu P and Q are ra¬ 
tional and entire fuuctiojis of 

It will l>e evidi'iit, by a little consideration, that the factors of 
(,) must also be factors of o„-i a, .c-i-b., . 1 -+ . . . Let then j;'-o 
he. one of the lactors a„ + «i \ P'd.-f-.'., and expand a 

ill the resulting iliU'erential etjiiatioii in an ascending series of 
the Ibrin u-A'J"' I A, ^ I + ... Siih.stitiiting this in 

the ]>ro])osed diHereiitial eijualimi in ,v, and .suli.stiluting the co- 
eJlicitnit of the loAVest, ])ower ol lo zero, we obtain an equation 
for determining a ; any values of /* wliicli are negative integers 
Avill give us pcwsihle A’alues of the jioAver of (.'• a) in the de.no- 
niiiialorof (^. M’liis Avill he easy to niider.stand from an e.vunqile. 
Lt't us take the ilili'ere.nl Id equation ; 

+ (.;^ ++ ) |. + .»>’ +C.t; +1) y ~ 0. 

f/.c- ilx 

The eoeffieieiit of lias three factor.s, ;«•, — 1, and x’-f-l. 

dxr 

Finst then put // A .c“ + . . . lienee /* (a—1) — 0, Avhicli gives 
no negative value of /u. 

Let and we have 

(;» + , . . 2;) -- + + . . . -I- G) + . . . = 0. 

d--' d:i 

Putting u. - A';'* + . . . AVe liiul (^ — 1) + G/b = 0, Avhcncc 
yu ^ (I, or - 2. Again let ~ 1 

Hence -t . . + 2i) (i* + ... + 4) + .. . = 0 

therelVu’C ]>ulling n -- A,:“ + .. Ave liave 2/* (/* — 1) + 4/* = 0 
Avheiiee 8 “ 0, or — b 

Coinsequeiitly if the inoposeil equation admit of a solution in 
the form of u ratiimal iVaction, it AA'ill be one of the three folloAV- 
ing exjiressions : 

V V V 

y ” v = ipi v ^ x + i 

Avhere v is a rational and entire function of (x); using the first of 
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tlicBC tlirec, we obtain a linear differential e(|iiation between (w) 
and (x), which gives v — ;r. And therefore y *= 

witisfies the projKjsed diffijrential e(iuation. It will be seen that 
this process, though certain, is very tedious; it has, however, 
been made the subject of an elaborate memoir by Liouville 
ill the fifth volume of tlic ‘ Memoircs de ITnstitut.^ 

Wc will now consider linear differential equations whose 
solutions admit or involve exponential quantities, and com¬ 
mence with the equation 

+ (a" + .e -f y" .«=) IJ^O, 

Let us put in this equation : ?/ --- E (.<■) 

We easily see that the exjionential cannot contain higher jiowers 
of (x) than those here given : then we have 


lie 


I dx 


+ 


(n + v.r) 1’. J. 


f J'lJ'if*+ *■>-) 


(£y _ 

(Ic- 

(£V/ ^ 
dx^ ~ 


I + 2 (H + vx) + (/x-f yx)~ E l u E ] f / 

( f/x.- dx ) 

I if H- »*.<•) + o(fi + yxY' ~ -I bi I- K/ )-‘* !•: 

+ 3»' ” + ^ J 

dx ) 


Substituting tlicse values in the differential equation, and 
equaling the coefiicients of tlie higliest 2)owers of (.') to /.ero, we 
have 

»'■* * + r- 7^ — 0, Avlience y — — 2 

c 


y^ fi S+ 2 ti y y' -f- v- C' + 7" |/ = 0, whence m = Z. — ^ 

C- 7' S 

which give us the form y must of necessity take, Avhen tin; 
e(iuation admits a solution of naliire, Subslituting we have an 
equation to <leterniine E (,<•), Extending this investigation, we 
lind that tlie solutions of linear ilifferential ecjiuitions when (*f 
the form //- 1* «" wlieii i‘ and w aic ration.'il ami entire functions 
of (x) must be thus I'xpressecl ; 

If the differential e<ination be of the form 


(a„ -l- a, .f + , . . +• a,„ x’" ) 'i + (ir.,+ I, . + C,„ 

» - • 

+ (7 + ■y.X +■■• + ym X" ) + , . + (A,, + A, + ... A’”./"')// - 0 

dx'‘~~ 


When the highest indices in the coefiicients of the two first 
terms are (spial, and not less than the highest indices in tlie 
coefficients of the succeeding terms 


y = E (x) c ' J" t''-'"' wlien p is a root of tlie equation 
p>" a,„ - p"-^ -t f>’'-"y,n + ... + A,„ = 


and if am 0 

W . I 


// E (x) 


“c“ 



and if a,,,. «m-i 

,y - IS (•'•) 


-fax 


“m-2 








c 





and so on. 

When the highest indices in the coefiicients of the two first 
ferius arc less than the highest indices in the coefficients of the 
succeeding terms, some inodificutiou will be required, and 
effected without any diffieulty. 

It is also possible to extend this method of solution to cases 
^yhcrc P and u are rational fractions. It is easy to sec that the 
lactors of the denominator of w must be divisions of 


0,1 + o, a: + Oj a-*.. + o,,, .r'". Hence if we have 


«o + «1 X + tta + • • + a„, x** = (oj — ay {:c — &)*■... 


we inu.st liave 


.. . + 


B* 

{x-b/ 


+ . . . 


Now lliLs value of // can evidently bo written in the form 
y = g e’'u+*ii x+...r^ Avhen Q can be exiianded in descending 
jiowem of (x). Hence if we substitute ibis value of y in the 
projiosed ditferential equation ij, ... can he determined as 
tieforc. 

To determine A„ A, . . . r: let x = A,, -f ti, then we have a 
linear differential equation in a and also y r= JJ ,a„ + a,: 
wliere Z can he exjiamled in descending jiowers of and 
A„, Ar. . . A,, he determined as in the jirevious cases. 1>„.. . B, 
may of conr.se he found in tlie same way, and thus u is eoni- 
jdeiely known. Substituting // =. Pe^in the ]»roposed linear 
differenlial equation, W'e Jiave a linear diffeiential equation to 
determine P. 

For ajijilie.'itions of this method wi'. refer the reader to Mr. 
Russeirs ])a]iers on Jdnear Differential Equations in the‘Pro¬ 
ceedings of the Royal Society’ for 1 H 70 , from -whence this inves¬ 
tigation lias bei-n exlracled. But there is one i)ro2>o.sition too 
inqiortant to be omitted here, bet 

. d*‘y , , d"'' V . V 

1 ’“ <■■■> +.H-. W !/ = 0 


be any linear dilfereiitial equation. Then in general ibis equa¬ 
tion will not admit of a solution of tlie form y /(*'). For 
then ]mlting for .<• succi'Ssively the value.s x + 2 »?!, x + 4 tt i, , . 
wc should liave : 


</x'‘ (•^’) f- • 

(X + 2 IT <) ^-1- ^>» . 1 (X + 2 TT i) 

ip„ {X -I- 4 tr -/) (X I- 4 TTt) 


. . + <p0 (x)/(«^) 

d»~Yfy) ^ 

d'->/(e') 

1 .’ 


« 0 

= 0 

= 0 


mid ihi'se equations can 1)(> indefinitely eontinued. 

We ohsevve that the next attenqit to solve, a dilfereiitial C([Ua- 
tion, when we are uniibh* to exi»ress the integral in finite terms, 
must he by ende.ivouring to ajijily a definite integral. It is 
unnecessary to enter into this snbjeet, as Ave have already dis¬ 
cussed it in tin* article DioFiNiTii Ja'tkukai-s (E. (’. S.]. If noni! 
of these methods can effect the solution of the (‘([nation, we must 
con.sider it a transcendeiit, and treat it accordingly. Very little 
jirogress lias been made in this direction as y(*t; the memoir 
which a]»])(;ars to ns most closely to hear iqion the subject is mi 
elahomte [lajier by rrofessor Ivuinmer 011 the hypergcometricul 
.series in the lifteenlh volume of (Jrelk’s Journal, a portion of 
which we shall introduce, here. 

iSuiiposc 2 > + y y — P b) he a diffiii entiul eipiation 

mid that Ave. desired to transform it into iin eipiation : 
ffj + I* ,/r + Q = b l‘y putting ?/ = w v and changing the 

indeiieiidi'iit A'uriahle. AVe should then find, oil substituting for 
y, the fiiAst differential equation to become : 

dx- d-r , /, tlx dx . d-x , dz\ dv 

,IX + {- ,l.c ■ ,U + iU‘ + ) S 

, /(/-»' , dw , \ 

+ U= 


Comparing this Avith the .second Ave find the following two 
c([uation3 : 


. , , dx d; 


, dm dx 
dx * dx tie' 

d^w , dw , 

dx^ + dx + ’ 


dx« 


Inlcgraliiig the first of these C([uations wc have : 
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and eliiuiiuvtin*; to Ixitwetai lluan w*. find : 

‘S.,£-'(S)'-(>S 

+ + r - 4 7 ^ iJ-', - 0. Wc Hliall call tlu'sc the 

auxiliary (‘filiations. 

Now "let ilie diHei’Cintial (■([nations take tlu.‘ jiarticnlar lonn 


■ (tt + 4' 1 

1- 1 ) .r. 

dy 

tt 4. 

.C (1 - .T 

■) 

dx 

.'■(1 

(tt' )• 4' 

.V (1 ~ :) 

4 D4 

ilr 

1 I-. 

a' 4 
■ 2 (] 


rcniaiuiu^f five values of r;, ()f these we nhuU write down two, 

the otlu-TS will he found in Professor Kuninier’s Memoir : 

// = F (a, ff, a + € — 7 4 - 1 , 1 - .r) 

y F ^o, a - 7 + 1 , o - e + 1 , ~) 

Tt is niauifest tliat if //, i/j//.j reiireseiit thfi values of y in any 
IhrceoflhcM -1 wciity-fouI-(‘(Illations, we must haveyi —?/a 
where f.„ f, are, certain (‘.(tuslants. 

AVe now enter ujiou non-linear ditlerential (‘(juatious of the 
fir.-Nl order. We .suj)[»ise the, reader ai‘([UaiiiU(l with the 
e(|uation : 

(A -1 AV I A"//) ////.-■) - (15 I- 15'.- + V."y) ,Iy + (C + f'r + C'//) f/.r 


This re.duees the auxiliary eijuation.s to the form 

.y (1 'I' 

^ .. /</•■'. \- _ A'-.- i l:': + C' (/-' , A.-- I 15./-I <■ f/:- ^ ^ 

‘A(/+V -.-(I- -)' ■ .' At .'A »/.(- 

whei-e 

A •- (a- h/- 1, A' (a'-r/)- 1 

2 7 (aK 1), 15' 4 a'f — 27 '(a' l-f' 1) 

U-7(7-ii), <■' V(y-2)‘ 

liithei'lu we haye sujiposed the eoimeclion hetween (..) and i.' 
to he avhitrary. 15ul now let | ^ ^ 

then the second auxiliary eijuation hecoim s, 



since in this case 
A,/'‘’+ I5.C-I t' _ / 1 , A'l'c 1 in' I- 15'(a..- I- ' 1 I 1 

.c- (!-./•)- ^ Wo ' 1 /•)- ^ (f tt) + (< /') j 

whence, if )/i, he a (luantity t(.i he determined, 

wy- (1 - +•) - (((.',■ + /()- (-■■'' ■(')’( ('■ a) I ('■ - /A )” 

111 (A.c* + Pi.i’ + (') - (lie ■ h')‘ I A' (i(x vh)- + If (('.'• + ?') ('V t f > 

+ ('' (c.r 4 f)-’ I 

Usiuo the A’alues of u, /•, r, (, ohtnined hy e((Uatinx Ihe co- 
ellicients of (.c; in the lirsl of these tW(» e(|uati(.»ns, we lind the 
following six yalues for r:, namely : 



Thus if AV(' talie, c — >>, h — <>, << — •, ne find the corre.-UMnidiiio 
yalue of r. to he ,v ~ .r. 

And the second e((Uation gives us 

A - A', 15 -- 15', (’ (’', 

wlience we find hy suhstituting in these e(|uations the valui.-s of 
A, A', 11, Jl', Ac. hefore obtained : that they give rise, to the four 
following grouji.s, namely : 

a' - tt, C' - C, 7 ' 7 , 

tt' ^ 7 -- tt, C 7 - 7 ' ^ 7 > 


originally treated hy .iacolii in the thirty-fourth volume of 
;(h-elle's Journal, ami Avhii h has heeu admirahly di.scu.ssed by 
i Pi-ofes.-!or P.octle in his ‘ Ditlerential Ihiuatioiis.’ There is also a 

■ itajier on the (-([ualion .s- ji -j- 7 7 -f y//-, Avhere n, ]), 7 are 

i functions of (.-h by Mr. l{u.<scll in the ninth volume of the 
j ‘(‘ambridge ami Dublin Malln nialical Journal.’ Tmt by far the 
I niosl iini'ortant coni rilmt ion to tins tlicory wliicli lias been made 
i in Ibc.’C la-t times is a Memoirby Di. Ferdinand Minding in the 
' Itu'jsian Tran.-'aclions, toiin* v, hcries vii. We shall embaivour 
l(» give some idea of it.- leading [irim'i|ile. 

ijct M il.r -t N ily -- 0 be a non-linear diU’ereiitial e([Uation of 
(be first order ; 

wlieiv A1 (( 4 ((, .<■ -t 11 , // + II.^ .y + .(■// f //“. 

N • ■ /( + /(, I- 11 + //y .»■■’ + ,r// + If-. 

Noav let u.- endca\onr I0 sali.J’y lln; dili'ci'cntial e(|Uation, by 
[aitling 11 . a.I -I 

'riii.- iinincdialely leads to tin.* following three conditions : 

<(., + (/^ tt-i o., tt-’ 1- (h, I- ft r /-. tt-) tt U 

a, I a, tt 4 a, C + 2((- tt " -(• (/-, 4 h,^ a + b^ Z b^ a C) a — 0 

o I a . f. + a. t {b \-ii f I /-£, fr) a — 0 

The lir.st e(]u:itiou will give ns three ViihK‘.s of o, Avliieh we. 
.-Oiall call tt, tt, tt,, and we shall su)))»ose tlie.se all dilfereiil. 

'I'lie second (‘(juation will give us three coiTesjioiidiiig values 
of wliieh Ave shall call C,. W 

And the third e(|iialioii will give iis three e([Uatious of coii- 
dilioii Avhich the (juautitics ((, b, a, must satisfy ; namely, 

a + // tt, )- 11.^ C, 4 b, tt, + 11^ i tt, C,- - 0 

// 4 b tt . -I //, C .) /g S:.. + a., 4',;- + a., 0 

(I 4 b tt, + It., (t., -I- ?).. ((jj + a^ f,- + b^ a., t'.,- = 0 

When these eomlitioiis are satislied, this e([uati()U can be in¬ 
tegrated by a fac.lor. 

We Avill c;dl the three, values of //, arising from these roots, 
so tlial >/,-tt, .« + ^,, and—o., .r +C,, Ave 

Avill also call the corresjiomling values of M and N, Mj ami N^, 
M.. ami N^, Ah, ami N,. 

'J'lieii if — (// — //,) (//- //.J (// — ?/;,) we have 

M _AI,__M, M., 

'I' ~ ^'nAn-u-t) ^yj-Au-Ui) 


tt' =- tt — 7 + 1, f.' £.‘ -7+1, 7' —. 2 — 7 

o' - 1 o, C' - 1 - C, 7' - - “ 7 - 

UiUlco. in these four ca^^is resiiectivelA the tirst auxiliary (■(luatioii 
hecoiuc.s: 

o' >, .o-o‘ » 

Avheiicc Ave obtain the four following values of // sijice ■i/=?/v=^ 
u- I {a',C',y',z). 

tJ .F (a, 7. 

(1 I'’(V-o. 7; f.T. 'i 

// -= V (tt - 7 + 1, ^- 7 + 1 , 2 - 7 , .'•) 
y ^ F ( 1 - 0 , 1-S, 2 - 7 , .r) 

with lAventy other similul' e([Uatious, which correspond to the 


N _ N,_ N,._ , _;n,_ 

^ ^'i/i iy !>i) VifAy-y-J 'i^'i/Ay-y-J 

Avheiice since. Al, ily -- N, i( — i/i) and so for 

Alg (/.(• Nj ily ami ib -f- N^ (/// Ave have 

M(/.cH-Nd//_ N, (/(,'/ /',) , N„ iy- !t.,) , Nn d (y ■ n.^ 

y Vv ^ f v-ib y-y^ 


Koav j i.s C(jnstani. For Al^ (?+ -f- Nj, dy^ = 0, and Alg dj: + 

N'.. or Al, + N, and Al, + N., - 0 . Now let 

//i = V-ii which giA'c.s a A'alue of (.c) hy a siiuiile e([uation. Then 
i'or this value : 

M. = M.,N. = K, || - ... - V 
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Hcmcii M, + N, Oj s= 0, + Ni a,, — 0, and tlieTefnvc N, -- 0 

Hence Nj is divisiMe by — y^/sinulavly it. is divisible by 
Vi~~y‘M thcndove by (//i — 1 / 2 ) {•h-'-'lh) Vr 

\li'y, are of tbe same dimensions. Then^foro ’ isacou- 
N N 

slant. Similarly ® and are constants, and therefore 

*1' "a 'I' if a 

a comj)lete dilferential. 

We think it unnecessary to enter into the subject of ])artial 
differe.ntial equations, as that subject has been excellently treated 
by Professor Boole in his ‘ Difi'ere.ntial Equations.’ 'I'liere is, 
however, a threat i«q)er by Jacobi, in tlu* ()(»tl> volume. ofCri'Ile’s 
Journal, which deserves especial mention. 

DIFFUSION. [E. 0. vol. iii. <‘ol. r)27, and tin' refert'iices at 
the end of DiAiA'sis, E. C. S., col. 7bl.] 

DKiESTTVES, in Snrijrry, .substanc,e.s that jn-omote siqqmia- 
timi in tumour.s and wounds. Heat and nioi.stuvt'. <'ojubine<l, as 
ill the dilfen ut sorts of warm ])oulti(u‘s, or moisture »>uly, as in 
water-dressings of various Kinds, belon;.; to lliis cla.-ts ; also salvi's 
and ointments of the sinqder kind. 

DKUTALIN |E. ('. vol. iii. < (>1. :>:5I |, (-.d' 

'J’liis conijiound has recently been obtained in a erustalline .state j 
by Nativelh'. lie first treats llie dii^ilalis powder with plninbie. 
acetate, and tlnn-ouohly wa-sle s it will) wal'-r. 'I’be residue is 
then extracted with alcohol, and, alter Iteiiii^- further imrifieil by 
till' addition of mole ]iluiiiltic acetati', the lead is removed and 
the solution e\aporated. 'I'lie crude di^italin is then repeatedly 
crystallizi'd from alcoliol and chloroform. This teilioii.s proc.e^s 
yields the juire di,gitalin in a ciy.stalline state. It is neutral, 
odourle.ss, and has a very biller and exceedingly per-istent 
taste; it is x’l'iy soluble in chloroform, hut sliolilly so in al- 
coliol, and almost insoluble in water or ether. (U. A. Nativelle, 
J((/ir. P/itd'iii. i\. iJo.o.) 

1)1(11.VUEItJNE, rrujnjl-yliionnr, U„U,,(), 

W'heii slightly diluted ^dyceiine is saturated at. Ioo' with 
liydrochliu'ic. acid }.;as, a little more ;j;lycerine addi d, and the 
mixture allowed to digest at CIO fur twelve or (il'tceii hours, 
a liipiid is obtained wliii lt decoiiipo.-es dn bein<^ submitted to 
distillation. Below varimi.s .■-nbstances come over, iiu liidiie' 
the polynlyuL'i'ic chlorides, lea\ in;; a, browiii.sh-cojoured residue 
in the retort. When the laller is distilled /// runio, it \ieldslhi‘ 
]iure dij.'lycerine. It is a thick (luid, which distils nnch.inoed 
ui rar'Ko at '■2'20 " to j;]0'. It is in.solubh* in ether, .sli-htly 
j-ioliible in cold water, readily so in hot, and mi.scilile in all pro- 
]»oi'tion.s with alcoliol. (bovreiico, (‘tinijif. Iiiml. Hi, ttV.), and 
,1a//, Chnn. I‘lninii. c.xix. 

DKlJiYUOBLlU A (Ml), faramalir U,ll„0,, 

(i2//('J’liis acid, which i.; i.someric with malic, 
ac.id, may be |ire]iari'd from chloracetic. acid, ( ^ 

I C()i"ki ^'.V l'oilin;.j it with lime, when it 

undeiffoes deconqiosition, calcic diglycoll.ile beini; foiniccl ; 

‘(Cll.dlo 
) C 1 f 

or diethylenic p,lyco| (!,n,„()^ -- ^ may be o\- 

rcu.,iio 

idi/ed with nitric, acid, ami the juoduct neutralized with 
lime, wdien the same calcic compound is obtained. I)i!;lycollic 
iicid cry.stallizes in tliic.k rhombic, prism,s, whi; h Jire readily 
soluble in Wider oi- iilcohol, sparin;;ly in ether. When hejited it 
melts at ,‘uid id, li.^jO' it distils, a .snnill ]»ortion decom- 

pusino, but the bidk jiassino over uuchan.t;ed. When healed with 
strono hydrochloric, acid to a temperature of 110’ it i.' decom- 
po.sed, yk'ldin;f ;;lycollic acid and a triice of acetic jicid. IMo.st of 
the diglycol lilt es an?, crystallini'. (lleint/., I'nij. .1////. cix. 170, 
and cxv. 280, 47)2 ; Ann. ilmn. J'lutnn. c.vxviii. 12!>, :ind exxx. 
257.) 

1)111 YDEOOARBUXYLKJ ACID. [Jitiooizoxio Acid, 

^‘dIToLaCETIC acid. |Ioi),\CKTic Acid, E. C. S.] 

DILETTANTE (Itjilian), ivn amateur ; one vho, without 
U?iiig a jiractitiouer, has a fondness for /ind knowledge of one or 
other of the tine arts. Thu.s the Dilettiinti (’lab, or Society, 
was so called beoau.qe it.s member,s wi.shed to be ri'garded a.s 
lovers of the hue arts, and desirous of promoting their study, hut 
disclaimed all professional knowledge of any. 

DIHOENCE is the inappropriate name fur a lieavy st/igo 
coach, originating in France, and copied in other countritis. 
The cottpt', or front compartment, ucconiinodate.s three ]K'r.sons ; 
the interieur, or inside, six; the rotoiule, at the hack, six; aiicl 


;gg 


sometimes other ])a.s.sengei'S sit among the luggage bcbiml the. 

or ilriver’s seat. The. vehicle is heavy and sti-oug, and 
travels about six miles an hour. It is gradually being disused 
ou the Continent jis v/iilwav-s increase. 

DILITUBIC At!lJ), (';il,^N.d)„ This acid 

is formed hv the action of uilric /icid ou hyduVilic acid, (■sIloE,,.0„ 
'io^AsA,iCj.^). It cry.stalli/.es frtiiii its nqiicons solutions in co- 
lourkxss quadratic prisms, w liich clllorcsce, when expo.sed to the 
air from loss of water of crystallization, of which they eonfaiii 
.six moleciile.s. Jt, is moderately .soluble iji alcohol, but in.soluble 
in ether. It Avould apnear to be a nitro-coni]>ound, as many of 
it.s salts dctoiiate wlieii liealcd, and it also gives otf c.liloropicrin 
when treated xvitli calcic, hypoclilorile. It forms uume.ron.s salt.s. 
(.Schliejier, /I//?/. Clif'in. /‘hnnn. l\'i. 2,‘3 ; Baeycr, di>. cxxvii. 21 l.j 

DTMETJIONALTC ACID, CJIM).. «= ! 

(2//(),C„77,/),). IMcthylic. iodide and nielliylic oxalate are digested 
for tweiity-fonr lionr.s with granulated zinc, and the semi-solid 
ma.ss which i.s formed mixed with water and distilh'd. Idethylic 
alcohol and water then |)a,s.s ove)', xvliil.sl, zineie. iodiile, zincic 
oxahde, and ziivie dinietlioxahile veinaiu heliind in the letort. 
'I'he laller i.n then converted into the haiic salt, a eonqiound 
ery. lallizing in gdisleiiing needles, very solulile. in water and 
alcoliol, but almost, iii.soliible in etliei-. 'J’lie dime!Imxalic. acid, 
wbii b is obtained from Hie )>aric. ,silt. l)y dec.omposijjg it with 
r-ul|>hnrie. acid. c,ry-la!li/.es from ellier in line prisms similar to 
those of oxalic aeiil. It mi lls at and distils unchanged at 

212'. 'riie silver salt ery.stallizes in pearly scales. (DiK'i'llox- 
Ai.ic Acid, E. C. S. | (l''r;uikland and Duppa, /'/'ec. Unif, S<>('. 
xiii. 140, :ind Jihi. (linn. PJinrni. cx.xxiii. 80,) 

DIM 11)1 ATiON. 111 Kiev I,DRV, E. (', vol. iv. col, (>70.] 

1 )lAllN U'l'l \’ES (in lleiahhy), eertaiu dilierenees of ordi- 
narie.s. 'riiiis the ht in/h l, ilie ;i(trfi r, the ce.s/', and tiie rihhon are 
the diniiimtives of the hnx/, wJiile the hent/ sinisitr has the ftcitrp 
and till' hiitiiii for diminiiLive.s ; the. Inn' has the Inn'nilt.f and the 
i lotul ; the ('III nan, the rht rmni I, and the conjdi'-claKr, and so on. 
I 11 r.R.M.DKY, E. C. vol. iv, eol. (i(i.‘). | 

J)IMIT\', one of the ni/iiiy xarietie.s of striped or figured 
cotton goods, white, coloured, or laiving a r/iised pjittern of one. 
colour on a ground of anoihcj-. It is mostly u.si'd foi- bed 
curtains. 

1)1 NN’EB-IM LliS, ].ill,'. jiaiiied from the time at which they 
are taken, wbieh is u.si idly an hour before iliimer. '^I’liey cou- 
si-t of ii coinbiualioii of .some gentle aperient, witli one, or moi’e 
,s|oni:iebics, 'J'lie iipeiieiil is ii.'-mdly rlmbjirb, aloe.s, or ii>ecaen~ 
aidia ; more nirely, j.iliip ; or these are given in nunbinatloii. 
'riie stoniaehic.s consist of eapsicam, wormwood, mastic, myrrh, 
cinnamon, cinchona l>ark,iuid extriict of gentian. TIu' eomponnd 
rliub.irb jiill of the ‘ Hrilish l‘h!irniacop(ei!i’ is an ellieientdimiei- 
l*ill. 'J'o he ell'ective, llie.-e jiills .should a.ssi.st digestion, and at 
the Siune time :ict gently on the liowei.s. 

1 )1( ).\ ETIIV I.E.N E.‘ I EmV i.km;, E. ('. S. | 

DIOXIN DOB. (IM'UioTiM',, E. ('. S.j 

DJOXVAIETIM'JJ'BXE. | Mkiiiv i.i.nk, E. O. S.j 

Dll’ OF THE IIOBJZON. j Ib.iii/o.s, E. ('. vol. iv. col. 7()8.J 

Dll'HKXVI,, {c:!u- 

I'adical, the liivst in the aromatic, seiie.s, is forined in many 
ehemiciil rejiclion-, iioliihly hy the action of sodium on the 
lir.sl li.’iloid deli\';ilive.s of benzol, iind also during the decom- 
]to.silion of its a/o-eoinjionnds. It e:in reiidily be. ])rej»;iied in 
the following manner : a mi.xliire of one nmleeiile of bromine 
and one of lieiizol is e.\])osed to dilfused light for e.igliL or 
tea day.s, when a huge ipianlitv of hydrohi'omic. acid is given 
oil'and inonobrombenzoJ fi-rmeil. 

('Jl„ -h Br., = UoU,-,l*)' + ^-Hlr. 

Iteiizol. J’roiiiiae. Moiii»bri)iiil)Ciizal. ]B dniltroiain 

■ III ill. 

+ jlr., ^ -f /7AV). 

Will'll this has bi'en jairilied )iy /igitation with caustic ,so/l;i, to 
remove bromine, and bydrobromie. acid, it is siibjeeled to distil- 
laliun, anil tlie jmvtion which comes over below 100' mixed 
in a retort with excess of sodium. After .standing twi'iity-fimr 
houixs, it is (lislilled. 


SCfilloBr 

+ Na, - 

(CJh. 

H- 

2NaBr. 

Monobroiiihenzol. 

Soiliiim. 

J)i))l)t'ii\l, 


Sodifi 

bromide. 


-j- Ahfg = 

(■.jr,. 
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DISEASE. 


The diphenyl can easily he obtained in a slate of purity by 
rectifying the distillate. 

This compound is also formed AV'hen diazobenzol and nlcoh(d 
are healed together. 


2C.II.N,+ = {§:"; + 


(CII, . 

[ 0011 + 


2N». 


(OITJTo 

Diiizobonzol. Alcohol. Diphenyl. Aldehyde. Nitrogen. 

(2cwr,i\\ 4 - ojwio = vji,, + + N,). 


Or when an ah^oliolic solution of letraz<»diiilienvlic .sulphate is 
boiled, 


Tetrnzodiphcnyl. Alcohol. 


/C,n, 

l)i|ihcii_'\ 1, 


-■}- 


.> (ClI, 

-1 con 


4- 


Al(l(“h^dl^ Kifnigcn. 


+ HOJT-Jt.nn) + IN'.) 


Diphenyl ervsliilli>’-es JVoni ahohdl in iriih setMil .senhs, which 
melt at and distil at 21o’ witliout. decompositimi. Witli 
bromine it forms a substitution ]»rndu(t, t/Himnio-t/lpItiniff, 
C\alT(,Drjj, a heautifiil crystiiliiiic solid, melting at KM’. Nu¬ 
merous other suli.slilutioii eimipouiids have, likewise, been 
obtained. (Fittig, Ann. iJIiKin. J‘lntrin, e.v.\i. .‘KJI, and <\.\.\ii. 
201 ; (drioss, Joni\ i-ln'in. Sor. (2j v. 01, and Cluni. J'linnn. 
c.xxxvii. ;10.) 

Diphknyijc Ai-conou, (fiiih iiijkiiic ociV, (',oll|o0.j 
When te.tra/o-dipbeuylie sul^diate or uilrait' is buileil with water, 
it undergoes a <l(M'omj»osit ion diirereiil li'cjui what it. does when 
in aleoholic Holutiun, diplnuiylie alcohol being obtained inslcatl 
of diphenyl. 


4 - 2011 , 

Telnizo-iUphonyl. Water. 

+ 4/fM 


- e,,ii.„o, + 


Jtijdu'iiyl alc«lnd. 

- + 


2N . 

]Sifrog<'n. 

•J.V). 


This com])ound is oidy slightly soluble in water, but s(dul)le in 
all proportions in akadiol and elhei'. It eryslalli/es in whiU; 
needles or scales, and, like, pheiiylie aholiol {/ilti itnf), it eoin- 
bines with bases. ((}ri(iss, J’lvr. lloij. f<or. xiii. t»7o, and J'/iif. 
Tram. cliv. 711k) 

DIPTfENVLIO ALtloriOli. fD iiuiicnyu, K. S.J 
DHMIKNVLAMINE. [J’jiknyi,, F. (!. S. | 

DUKlTlfAldO A(!II). Il'iiTiiAi.ie Acii., E. ('. S.J 
DIl’LOH’, the. delicate, bony cidls wliieli lili the s]ta<‘e between 
the two tables of tlu^ skull. 

DTPIiOMA, tli(3 doemueut is^ued by a college*, uuiviTsity, 
faculty, or academy of m bs, or learned soc.iely, on ettuferriug a 
degree, granting lieenee to ■]traelise an art or ]trofes8ioii, or 
admitting the person on wlioiu it is eonferi'ed to the privileges 
of membershiiJ. 'J’he other u.se of the word is noticed uiuler 
Dirno.MACY [E. Ck vol, iii. col. 541], 

DIPLOPIA, double, vision. 

DTPPJNd (in ISletal ^lamifaclures) is a mode, of brigliteiiiug 
small articles of brass. They an- ideaused l.y immeisiou in an 
alhaline li([Uor, scoured with sand and waL v, dii>](ed into nitiic 
acid, washed in water, dried in saudii.st, burnished, and lac- 
(piered. 

DIPSACUS (Si^a, thirst), a name Ibruu'ily given to diabetes, 
from the e.xcessive thirst wliicli is one of its symptoms. 

DIPSOMANIA, a fonii (jf i»aitial moial Jiiania, cliaraeteri.sed 
by aninoixlinatc and iriejjivssihh' (h siit; for alcoholic li(juors. It 
is also known as oinonuinia and nutnia crupidnaa. Tlie disease 
shows itself in three leading forms—as an acutr, a periodic, ami a 
chronic malady. The acute, ibriu is rare, tin*. ])eri«idic more e,oin- 
mon, the chronic the most common of all. All its Ibniis are 
characterised by the iriusistible. e.baracter of tlie impulse, ami 
the chronic variety is ]K*culiaTly iutractiibk*. ^Many oiuomaniaes 
are children of jairsons themselves given to exc,e.s.s, and t»tlu*raare 
the offspring or descendants of men or women of un.sonnd mind. 
The disease attacks both ac*xes, and sometimes shows itself at an 
early age. When under the intluenei! of drink, both men and 
women are apt to be violent, indecent, and every way disgu.sting. 
The usual termination is in imbecility. 'J’be bope.le.ss misery 
entailed upon families by this form of insanity lias led to an 
active, niovenicnt on behalf of le.gislativ(! interierenco. 
DlPTYOlf. ITiui’tycu, E. U. S. vol. viii. col. ,378.] 
DIPYRIDINE, CiqTIjoN* This is a basic sub¬ 

stance produced by a molecular change which i)yridin und((r- 
goes when healed with metallic sodium, or more slowly at tlie 


ordinary temperature. When pure it melts at 108’, and at a 
liiglu^r temperature sublimes unchanged in long colourles.s 
needle.'i. It is esisily solubh? in boiling water, and crystallizes 
out from the solution almost (*.iitirely on cooling^ It is readily 
sohibb* in alcohol, and combines with acids to form crystalline 
salts. (Audomoii, Jour. Chciii, t>oc. [2] vii, 4()t», and Zeits. Cheni, 
1870, :t7.) 

l)IItE(yrOIl,in surijerif, any grooved instrument used to direct 
the knife. 

D1JIT-EATIN(4. [Eartji-eating, E. C. S.] 

DISTANT (double chant), a counterpoint of two parts used 
in the music of the early (Miiindi; 'i)iire and simjde harmony, as 
iji the. (Jrt*gorian chant. 

DTSt .Ml AIKIE. Tliere are various modes by which a body 
liec.onies <Ii.s<‘1iurged «»F its electricity and is reslon^d to eipiili- 
biiiiin. IMo.-^t cf these are 7lotie‘.e<l under J']lJ<:(,TUk.'JTY, Co.maion, 
(E. (k vol, iii. eols. S(»2, SOgj. 

DIStJIlAlKJER, LNTVEIISAL. IEukotiucat. IUtteuy, 
E. (). vol. iii, (-(d. 783. It is Jigiired at D, col, 784.] 

DiSCllAHMINtt AIKdl, or IlEblEVINM ARCH, an arch 
eonslnicted in the .siiii.slanec ol‘ a w.ill, in order to ndieve the? 
I>art Itidciw from tin* .supcriueuiubciit weight. In Gotliic arc-hi- 
i(‘ctuie, a blind arcli of iliis kind is freipiciitly seen over a 
doorway or otluu- ll.il-lieadi'd oju'iiiiig. 

DI,S(!LOSEI). In I leraldrv, wliere a bird, nf)t being a bird 
of prey, is r<*pr<-sciili‘d wi(h its wings expanded, it is sahl to bu 
di.seinxeil, Wlie.ii .‘i liird of prey is ,si) reju'e.senled, it is sahl to Is*, 
diaplniiid. 

DlSCCTi ENTS, in ]\leilieiue, remedii'S that promote the dis- 
jiersioji of swellings or < (il]eeli(tus of lluitl l»y the process of 
absorption, as distinguished from that of suppuration. Elec¬ 
tricity, friction, tlie jnielir (warjii and cold), heloug to this class 
of remedial agenk. 

DISEASE. Ill all works on the prai tice of inediciiu*. which 
take a large and general view of their subject, dis(*ase i.s treated 
of as a something not to be understood witliout explaining the 
many terms u.sed to distiiiguisli one sort or kind of disease from 
another. After pointing out the several causes that combine to 
make om* liealthy man to dill’er from auotlu'r, and indicating 
those slight ilepartures from lu'altli to whic.h we give the name 
of di.simler or indisjiositioii, it is usual to treat of all the more 
serious and best defined de])ai'tin'es from health a.s ilimtiteK, to 
show into wliiit b-adiug (dassc;- or divisions they naturally fall, 
and lioAV they dilfer in their nature or essence, their form or 
type, tli(*ir course and duialion, tlieir lermiiiiitioiis, and their 
mode of oecuiTeiice, We eaniioL do lu'tler than follow this oilier 
in our brief exaniiiiaLion of this subject. 

1 . Xahin of ditica.'ie.'i, Soiiu*. diseases comsist in, and wholly 
de]ieiid Upon, all alteration iu the structure of some organ more 
or Jess essential to liealtliy life, while other diseases de.]»eud on 
disordered function. Hence the. two terms .<ttrHctHnd and func- 
tinnal. Tlieii llu'i e are some diseases that closely resemble many 
others iu tla*. slate of structure or function on which they depeiul. 
Tliese are known as comraon ; wdiih* those tliat dojiart from this 
e.oiuiiion character an* called niieeijic or peculiar. And, again, 
there are .^Irnelnml diseases, such as cancer, that spread from 
texture to texture iu spite of the iiliuosl skill brought to hear 
upon them ; and then; are also finirliomd diseases, such as 
eholeni, tyidins, ami scarlet-fever, wliich assume from the first a 
hopelessly severe, character jirecliuliug all hope of reet)V(*ry : and 
such tlisciises, whether sti uetural or fuiictioiial, an; called 'lualvj- 
naiit. IMiysiciaiis also speak of idiopathic diseases, or aiicli as 
an; not the lesults of any otlier malady; of Kjintploniaiii: diseases, 
wliich, like dropsy, are tlu* diree.t eoiise(pu;nc(*. of disease of the 
heart, lungs, liver, or kidiu'ys; lA' priinari} diseases, h(;mg the 
lirst in a succession, or Hexondariff heing the .second or third in a 
series. 

2 . Form or iijpc of dimmer. Of this theri* are three leading 
varieties—the continue.d, wliicli run an unbroken course ; the 
iidrrmitlcnt or pcriodictd, Avliicli liave intervals (perhajis eipial 
ones, as in agut;) of jieifect health ; and tlu3 remittent, which are 
subject tu inc.ruase or di*(;reas(*, hut not cessation of symptoms. 

3. Jhiralion and scveritij. Some disea.ses are. severe, and termi¬ 
nate soon iu deatli or recovery, and an; sjsiken of as acute; others 
are less urgent, and end one way or tlie other after long periods 
of time, and these are knoAvn as chronic. I’liere are also sthenic 
diseases, in wliicli the symjitoins tlisplay a certain force and 
vigour ; and asthenic, the opposite of tliese, wliich show an ab¬ 
sence of force and vigour, and hence are also called adynamic or 
tyjdwid. 

4. Temiimtions of disease. Happily most diseases end in re- 
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covery, sometimes complete, sometimes partial; and one disease, “ tension of dissociation,” measured by the clastic force of the 
in each person, ends fatally. When the st^ngth is greatly acjueous vapour which it emits at this temperature, 
impaired and slowly restored, the interval between disease and The action of heat on efiiorescent salts differs in some coses 
health is known as convaUscetice. If the disease return, the from the phenomena exhibited in the dissociation of such a 
patienl^is said to suffer a relapse, and this occurs so frecmently in compound as carbonate of lime. When this is heated to a suffi- 
onc form of continued fever that it has come to be known as cient temperature it is decomposed, it is true ; but this decom- 
relapsing fever. Sometimes diseases terminate suddenly by position is arrested wlien the carbonic anhydride, disengaged 
profuse discharges (as by bleeding at the nose), by rashes on the ha.s assumed a tension dei)eiiding only on the temperature at the 
skin, or by external inflammations. These favoundde occur- time, and not on the ((nanlity of carbonate decomposed. The 
rences are termed critical, and are cidled crinre. When tliey tension of the vuj)our emitted by an elilorcscent salt is not at a 
have seemed to take place on certain days rather tlian others, given tenijMsmture absolutely indeijcndent of the proportion of 
those days have been called critical daije. 'I'liere is still a Icrmi- water remaining in tluj salt/ lJut let us com])are the nehaviour 
nation of disease known as metastanie or transference. This of carbonate of lime with such a salt as idiosphate of soda, con- 
ciiding is common in gout and rheumatic fever. The inflamma- taining G2"8 per cent, of water of crystallisation, under dissocia¬ 
tion, pain, and swelling of some joint ivill suddenly or ijuickly tioii. The carbonate, under the form of Iceland sjiar, was placed 
])aH8 away, and Hvni[)toms of disease show theniselves in lli in an iron tube, tluj air was e.xhausled, and tin* tube heated to 
stomach, heart, orijruin. Ilo()“ (J. without decomiiosition, and this was not percejitible 

6. Mode of occurrence of dimofi'. Diseases that are comniun at 440^, but was very aJ>J)rec,iabh^ at BOO". The decomposition 
cated by one jierson to another art; calle.d (;oa<a( 7 ^■oaA•(^r^a/cc//(Jl^s•; was arrested when the gas in the tube resisted a pressure of 
those tliat attack large niimb‘U‘s of ])erson.s in one place, or in about 85 niillimetres of mmeury, and continued to be so as long 
place after place, at the same time, or in quick succession, ex- as tin; tt'iupe.rature was maintained constant. On raising this 
ceptionally and at irregular intervals, are called epidemic; those to 1040'^ tin' decom]losition became more marked,but was again 
that have a distinctly local origin are known as (./tde/an;; those arrested when the ten.sion was e(|ual to from 510 to 520 mm. 
that attack a few persons only are called aporadic; while* the On reducing the te nsion bv woiking the ])unip, another quantity 
whole group of eliseases that are believeel to be eliie tee semie ed gjis was give'ii otrsufliciejit to restore the teiisiejii just indicated, 
poison acting een the body, as yeast acts eai eloiigh, are* sjiokeii of On allowing the* a]ii»ai‘atus le> cool elovvn, carbonic anhydride was 
us zymotic. gradually iv-absorlje<i so us to jeroduce a v.'icuum in the tula*. 

Such are the leading nominal distinctions between di.seasi!s In the case of phosjehate e)f sesla, the tension of the vapour 
which the physician has come to reeiogiiise. The woids are the* iirst given oil is iuelej)e*nde*nt of its state of etlloresceuce. A salt 
symbols ol his ex]H*rience, and tlit;y gi\ e force aiiel ])reeisie)n to containing all its watetr, jeer cent., and an ellioresced salt 
his descriptions. On some other subje.cts that belejiig to the e-emtainiug only 53 or .54 per cent., gi\'e eelf vapour of the same 
treatment of disease, in a broad anel general view of it, the tensieai at any given temi»e]atiuv. 1 bit when tluj water is only 
reader will tiiid information unde;r the heaelings CIviikk, in Medi- 50 per cent. (— 711^0), the* tensiem of its vajeour is much less, 
due, Diaunosis, and NoAiKNcnATUUH and CLAH.siF!OATie)N OF During tlie lirst stage of its dissociation the ordinary salt acta 
Diskabf [E. C. S.l. like a ceniqKmnd of water with the heptahydrated salt, and, like 

DlSlNj^T^OTANTS. (DoiiioATioN, E. (■. vol. iv. eol. 230 carbonate eif lime*, gives eilf aque-ous vapour, the tension of which 
and E. (1. S.j is constant, feir a givem te*m])(;riitur(;, whateiver the jeroportiou of 

DISPENSATORY, Dhpoimtoriam, a word now rarely water anel of he'ptahydrute'd salt existing in tlie dflorescent salt, 
used to indii;ate! a place; wlie-re* ineeliciiica are* sold, as well us a Hut this linst stage*, being over, and the quantity of U'ater reduced 
book treating of the nature ami cemqiosition of re;iuedies. to seweai e*epiivale*uts, the; salt gives off wate‘r of a lower teusiuu 

DISPLACED, in Heraldry. [Disclosed, E. C. S, coL 768.] lor a given temper alure. Hence the difference between the dis- 
DISPOLIN, (bUHiiA). Williams gives this name -eociation ejf hyelrated salts anel eef carbonate of lime is, that no 

to an oily biise eif the chinolme*. se*rie‘s o)>tuned by the elestruc- conijeeanids are formed inte;rmediate between oxide of calcium 
live distillation of cinchonine. Jt is ise)nie*ric with ciy})tidine, and cavbeinate of lime;, as there are between an anhydrous salt 
and has a boiling point between 282" ami 304'’. With jdatinic anel its highest hydrate. According to Debray, the study of 
tetrachloride its hydrochlorate forms a lim;ly crystalline; orange*- the \ apoiir tensions of hydrated sidts would aflurd means for 
coloured double salt. (C. G. Williams, Jour. Ckcm. tSoc. [2J i. li;t.e*rmniiug the several hydrates which a given salt is capable 
375, and Zeits. Ulicm. 1867, 427.) .)f feerming. 

DISPONED, ill Heraldry, dispei.sed, arranged in order. An idijection has been made to the introduction of the term 

DISSECT!ON-WOUNDS. [Wounds, E. C. vol. viii. col. ‘ dissociation,” on Hu; ground that the old term‘‘decomposition” 
1014.1 expresses the pkeiumiena ; but the phenomena concerned in the 

DISSOCIATION. When heat acts on matter, it first in’o- two processes are not identical, seeing that in such cases as those 
duces dilatation, which ha.s been attributed to a force called “the now under consuluration, physical, not chemical, forces are con- 
repulsive force of heat.” If the body operated on be properly cerne.d. In the sun’s ]iliotos])here, for example, under the in- 
selected, and the temperature siillicieiitly raised, the distance flueiice of int»*n.se heat, chemii;al elements, in the form of gases, 
between the molecules may be so far increased that they become may be intimately mixed, but not chemically combined. So 
separated into their ])roximate or ultimate elements. Hence, also a hydrate of soda or of potash, at a suitable temperature, 
there is a decomposition of the body, which may be termed may have their elements dissociated, so that the sodium or the 
spontaneous, insumuch as no chemical action intervene.s to j)otaR.sium, the hydrogen and the oxygen are not really combined 
determine it. This has been nameil by Mons. H. Sainte-Claire at the temperature reipiired for the action. 

Deville and his fellow-worker, Mons. iJubray, the dissociation of Some remarkable effects have been obtained bv transmitting 
compound bodies. The starting-point of this bmiieh of physico- gases through u porcelain tube tilled with previously ignited frag- 
chemical research is an experiment made by Mr. Grove (‘Philo- ments of ]>oreelain, and raised to a very high temperature. Oupass- 
Bophical Transactions,’ 1847), in whicli a platinum wire, under ing through thi.s tube a current of carbonic anhydride mixed with 
water, heated by a powerful voltaic arrangi;ijieiit, or a ball of sUawn, the gas remainiim after washing the product in caustic 
molten platinum, iiiisod to u white heat and then jilunged under potash consists of an exjidosive mixture of oxygen, hydrogen, car- 
water, produces decomposition, and the oxygen and the hydrogen bonic oxidi*, and nitrogen. In this process the aqueous vapour was 
may be collected in the gaseous state. MM. Devdlle aud diasociated, a pm-tioii of its hydrogen excited a reducing action 
Debwy have repeated this experiment on a large scale, by poiu:- on the carbonic anhydride, while another portion escaped re- 
ittg into water iroin one to two kilogmiunies of melted platinum, oxidation from its being diluted with other gases. The presence 
when there was an abundant disengagement of the mixed gases, of nitrogen is due to the infiltration of atnio.*?pheric air, 
and a certain quantity of nitrogen, previously dissolved in the The explosive mixture was obtained in larger quantity by 
water liberated by the heat. placing a tube of porous earthenware in the axis Of a shorter 

The efflorescence of hydrated salts is a case of dissociation. As but wider tube ol glazed porcelain, fitting them air-tight by 
the tension of the vapour of water emitted by a hydrated salt in means of corks, and arranging glass tubes so as to collect the 
vacm varies with the temperature, so it is constant at a delei^ products from cither tube separately. The tube being heated 
minate temperature. If, after the salt lias been heated to a from IKK)® to 17(X)® C., and the current of steam passed through 
certain point, it is allowed to cool, the tension diminishes, and tlie inner tube, and cui'bonio anhydride through the outer one, 
the salt rapidly absorbs a portion of the vapour, and returns to an explosive mixture similar to the foregoing wm obtained in 
the condition in which it was on being heated to this lower larger quantities. The hydrogen, the moment it is separated 
temperature. A hydrated salt hoe, then, for each tempemture a feoin the oxygen, is diffused through the porous tube into the( 
ARTS AND SCI. DIV.—BUP. 3 D 
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outer one, and reducoR ilie carbonic anhydride whilst the less 
diffusible oxygen is carried on. 

By raising tiio j>orct:lain tube filled with fragments of jiorcc- 
lain to and passing cuiLoiiic anliydride through it, a 

mixture of two volumes of carbonic oxide and one of oxygen is 
obtained. There is, of course, an alisorptioii of latimt heat 
BomeAvluit similar to what taki^s ])hice during the evaporation of 
liquids at temperatures below their boiling point, liy iuiolhc>r 
aiTangemcnt of tubes carbonic oxide was dissociated into carbon 
and carbonic anhydride ; or sulpliurous anhydride into sulphur 
and sulphuric anhydride. 

Other cases of dissociation are given in the ^ fJoniptes Beiidus/ 
vols. xlv. Ivi. lx. Ixiv. Ixvi.; also in ‘ Leeons de la Societc Chi- 
niique,' 1804—-.0. Wi! may also refer to the .lournul of the 
Chemical Society for 1871, for absl/acts of later i-esi-arclies, and 
to Mr. Tichboiiie’s Report in the, riitceedings of the Royal Iri.sh 
Academy, for April, 1871, on the molecular dissociation by licat 
of compounds in solution. An interesting casj* of thi.s kind is 
afforded by lime, wliicli, as lias btien long known, is soluble, in 
about 700 parts of cold water, and on raising the lime water to 
tbo boiling ]>nint, one half of tin' limi' is tlii'own down. The. 
action of heat upon hydrate of lime, (Ja(),ll,^(), is to pnaluce 
CaO and HjO. CaO is either insoluble in Avater, or very nmeli 
less so tlian its hydrate. Fur exam]»le : - 

1 part of water at 0\ Takes uj) of CaO. 
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And so on until a jinint Avoiild be readied at wliicb lime, would 
practically be insoluble. This is a much more intelligent vii'Av 
of tho subject tlmii the old stalemeut, tliat liydrate of lime is 
more sol able iii cold than liot water. 

Thus by varying tlm modes of inquiry, much light may hi' 
thrown ujion such delicate questions a.s the relatiim between the 
molecules of Avater and the .sii Instance dissolved ; tin* dilferenee 
hetAVoeii the molecular uiTangement in tlie casi* of liydrates as 
compared Avith Avnfer of crystallisation, and so on. 

DISSOLUTION, Dissolulio, a term commonlv ajqdied to 
death ; less commonly and correctly to or fainting. In 

chemistry, it Avas used as synonymous Avith (lialijais. 

DISSOLUTUS MORBUS, a di.suse(l naiiu' for llie dysentery. 

DISSOLVENTS, DimilveHi'ut, medicines A\hich dis.sidA'c 
concretions, such us stone in the, bladder. In chemistry, liny 
are called mumti'un. 

DISTAFF AND SPINDLE, Aveie, the siiiqde, imjdemenls 
Aised in the jirimitive inode of spinning. 'Plu' distaff was a 
stick, u.sually hehl tightly under llie left arm of tin; spinner or 
spin.ster, AAUtli one end ])uijiting u])wards ; the flax, 1 ,oav, cotton, 
or other libie Avas linng in a hunch at the top of the .stick, ami 
retained tiuT(‘. in a cleft. The spindle Avas smullei- and lu'.ivii'r, 
managed by the right hand, and was twirled so as to twist the 
tlu'oad a.s fast as it Avas drawn out from the distaff. Usually tin' 
8j)iiidla Avas turned in hard wood, having a niek or Intok at the 
small or uj)per end, and a weight atlac.lu'd t() make it hang ver¬ 
tically. The Ifiiiduo Avomen at tin* pre.seut day sometimes 
use a distaff formed siiiqdy of the leading shoot of some young 
tree, cai'efully ]»eeled ; and a spindle formed of the Kuo/nfiiiKs, or 
spindle-tree,* In old English times St, Dislaff’s Day was tlm 7th 
of January, AA'lieii the spinsters resumed their distaff and .spindle 
after the (Mirislmas festivities. 

Special feats of spiiiniug by tin? old method huA'e bi'en 
recorded. In 1745 a woman at Ea.'^t Dendium, in Norfolk, spun 
a single pound of avuoI into a thread 84,()()() yards long, nearly 
4B miles. Mu(‘,li liner must liave hiam tlie thread j»roduc,e<l hy 
another aijinster from a pound of cotton, iJ03,()()() yards in length 
—enough to Aveavt', :20 yards t>f yar«l-AvhIe, nnislin. It is 

not knoAvn when the sphmiiig-wheel began to supemide the dis¬ 
taff and spindle [Suinnino, E. C. vol. vii. col. 723, and other 
articles there referred to] ; hut such a Avluad Avas known in tlu? 
fourteenth century: the sjdiister sto<jd, nuived the ndjeel Avith 
her right hand, and twirled tlie spindle with the left. About 
1630 an improvement was made, Avdiereby the spinster sat at her 
work, and turned the wheel witli a foot-treadle. 

DISTANCE METER is the name given by Dr. W. Siemems 
to an apparatus invented by him, and shown ut the London 
International Exhibition in 1871. The pur 2 )o.se.s in vicAv— 
iiuRkc those described in Odometeb, E. C. vol. vi. col. 22 ; and 
Numdeuinq Machines, E. C. vol. v. coL 99G—-are such as 
iliMO—to track out tho exact path of a moving bWeet, such as a 
ship; tp note the precise instant of the passage of a ship over a 


torpedo ; to define the position of an enemy invisible from a 
particuhir fort or battery. The apparatus is, in principle, a kind 
of electric telegraph, with a jiantograph action superadded. A 
hoard is divided into numbered squares, which again are sub¬ 
divided ; upon the board two pointers or wands awj placed, one 
fitted to a theodolite telescope, and tho other mounted on a tele- 
grai>hic apparatus. Tlie line upon which the two pointers are 
ri'iitred is arranged so as to yioint accurately towards a second oh- 
seiver at a known distance ; this observer has also a tele.scope, 
lilted iijion an electric ai»paratu.s similar to that used in the Sie- 
inen.s’ telegi'a]»h instruments; and ho moves his telescope by turn¬ 
ing the handle (»f the uiq)aratuR on Avhich it is mounted. In doing 
.so, a current of electricity pass(*,s coiitiiiually to the second wand, 
.‘ind cau.se.s its motion to be identical Avitli that of the telescope. 
The is that the two pointers are rotated simultaiieoiisly, 

one. hy the, ob.server close to the hoard, the other by the ohserA'cr 
at a di.stance. The. ]K)iiiter.s interscict, and form a triangle, the 
.sides of which are in exact jMxqiortion to those of a larger 
triangle having the two observers and the distant object at the 
res])ective, angular jaiiiits. The di.stance sought for can now he 
iisc.j'rlained by a simple ])ro))ortion Avilbout any calculation ; 
and tin* jiositions of distant objects may be mapjied down upon 
the. hoartl as rajtidly as they can hi*, observed, lii every employ¬ 
ment of the ap}>aratns two observers Avould be. engaged at a 
known di.stance jqiait; and their conjoint work AVould determine 
the distance of a third ])oint, ])ossibly inaccessible. 

Another instrument for nnaisiiriiig ilistances, called the omni- 
Avas .shown at the. same, Exhibitiun by Messrs, Elliott. It 
combiiie.s a theodolite-telescope. AA'itli a powerful reading niicro- 
.scope. When ejui>loyed ill surveying, the, telescope is pointed 
siiecessivcly to two mavks ])aiuled on a staff of known length 
placed at tlu* farther end of the line or distance to be measured ; 
and the movement of the tele.sco])i* in passing from one mark to 
the other i.s read by the mieroscojn*. on a scale idaeed under the 
tele.Hcop(*. The lengtli of tlu? stall', or the space ujiart of the two 
marks iijam it, being knoAA’ii, tlie di.stance of the. staff from the 
observer can be i-alciilaled by the triangle Avhicli the micrometer 
affords the, means of <lctining. 

DISTICH (tJiVTixor), i-oiisistiiig of Iavo lines ; the name given 
hy tlie ancient Cri'cks and Roiufiiis to a coiqdet, or A'er.se of two 
lines (usually an elegiac), of which the sense is complete. 

DlSTEMl’ER {catarrh us raiiinus^ sn<{tlics or shu^Ihh), a con¬ 
tagious di.scu.se that attacks dog.s, and often 2 >roves fatal to young 
aiul Aveak animals. Its usual syiuptoiiw re.semhle tho.se of a 
common cohl in tlu* luiiuiiii subject- namely, running at the eyes 
and no.se, and cough. I’Jiese are folloAveil hy hws of flesli, 
strength, and .spirit.s. In tlu* Avonst case.s, palsy or convulsions 
come on, aiul diarrluca. 1 iitoleranc*^ of light, iialenes.s of the 
(*ye.s, a yelloAV tint of the skin, a ])Ustular lush, frequent dis- 
cii:irg(*H from the liDwels, and spn,smodic tAvitcliings are had 
s> ui]»t.oms ; aiul well markotl fits, ('specially in the advanced 
.stage.s of the malady, an* of very had unu-.ii. In the treiitment, 
it is usual to give A'umits and ]uirges, unless wlien diorrlioea is 
])resent, and lh(*u astringents are snhstituted. For fits, aiiti- 
sjMismodics and AA’ariu baths are jirescrihed. The nostrums iu 
common use contain j>r(‘])ara1ion,s of mercury, wdth chalk, rhu- 
harh, and ipecacuauha. Bisulphide of tin i.s .said to he the active 
ingredient in ime juipulur medieiiu*. 

DLSTIfd.ERY. |E. C. vol. iii. wd. 550.] 0oflcy’.s still 
has led to a large iiicr(*,ase in the ([uantily of spirits that can 
he (listilled Avithiii a gii en tinu*, and a decrease in the quantity 
of fuel u.sed iKo* gallon of .sjiirit. Under the old system, the 
still Avas open to the comleiiser, and Avas heated hy the direct 
action of a fire beloAV. Under the new system, steam passes 
through a .serie.s of eellular ves.seLs, around and between which 
the Ava.sh is continuously and slowly moving. It is more under 
control than the older pl.in, and is to a great extent automatic. 
TJie common stills allow Aviiter and fusel oil to go over with the 
weak spirit, Avheiice a second distillation becomes necessary; 
hut in (.V)ffey’8 apparatu.s one ojieration obtains from the Avash 
what is called “ iieutnil 6pirit.s,” nearly free from fusel oil. 

The Bcotch distill(‘rie.s are lessening in number, but increasing 
in magnitude. At M'Farlane’s, OlasgoAV, where a mixture of 
malted and ruAv grain is u.sed, there are kilns for drying the 
giuin, a ma.sh-tun of 3(),()()() gallons capacity, and fonnentiug vata 
of 50,000 gallons cajiacity each. Mr. Bremner states that the 
Caledonian Distillery, at Edinburgh, is the largest in Scotland; 
it is connected Avith two main lines of railway, covers five acres 
of ground, stores 10,(X)0 quarters of grain and malt at once, 
uses 100,000 quarters annually, together with 10,000 tons of 
coal, and pays a very large sum per annum spirit duty to- the 
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Government. In the choice of materials for the mash, malt is 
easier to manage than grain, but the latter yields the most spirit. 
Nearly all kinds of grain—-oats, rye, buckwheat, maize—arc 
used in some or other ot the distilleries, the choice being affected 
at different times by the relative market jirices. In some country 
distilleries maize or Indian corn is mucli employed, jiartly 
because the refuse grains are good foddcir for dairy cows. Irish 
whiskey is mostly made from malt; and the old still remains in 
favour, because it yields spirit containing some of tin.* jicciiliar 
oils which give the distinctive llavonr to this kind of whiskey. 
The old method is in some distilleries improved hy (‘m])loYing 
three stills communicating one with another ; the second rc-dis- 
tils the spirit obtained from tlie first, and tlui third treats in like 
manner that obtained from the second. 

The distilling of spirits from lieetroul is noticed under Bkkt, 
E. 0. vol. ii. col. f)4; and Bukt PRomKT.s, E. C. 8. col. 2fir>. 
About the year 1802 very jxjsitive declaratioiiH were made in 
France that sjarit can profitably hr disl.ille{l from common ctMil. 
The “ Oompagnie Cottdle ” was estahlislied to work the scheme, 
which purjiortcd to consist in obtaining hicarlmrettcd hydrogen 
from coal, and acting upon it with sulphuric acid, “ with a les¬ 
sening of 50 per cent, in the cost.” It was soon shown hy che¬ 
mists that the idea was not new ; and experience has proved 
that the, alleged saving results in a loss. Om^ mode* of a]•ply¬ 
ing Coffey’s still is sai<l to he useful in distilling mineral oils ; 
the distiller can obtain any one of many degrees of strength 
and refinement, hy checking the iwocess at dilferent stages. 
Twenty products of different spee.ilic gravities, varying from 
the most impure! to the most retined spirits, .and ap])licabl(* 
to diverse purposes, have in this way been obtained from one 
source. 

From a return ordered by the ITouse of Commons in 1871, it 
apjte.ars tliat the Scotch distilleries, in 1870, produced 14,48:1,744 
gallons of proof spirit, the, Irish 8,257,102 galhais, and the 
English 7,479,422, making 30,22(*,2()8 gallons in all ; hut the 
([uuutity that paid tlic e.xcise duty (lOs. ])er aiiuuni) was larger 
in England than in Scotlaml or in Ireland ; showing that coii- 
sideruhle <piantities are sold in bond by Scotch and Irish dis¬ 
tillers to English buyers, the duty beiiig afterwards paid hy the 
latter. Scotland and Ireland together distilled nearly three times 
as much spirit as England ; but England consumed more than as 
much us both eondnued. 

DISTILLING ON SllirBOA III). Coiisi«lerahle. advaiiee 
has been made in flu* luirifying of sea-water on shi[»hoard hy 
distillation, for purpose, of dritikiug, cooking, and washing. The, 
various kinds of njtparatuH iiiyeiited for this])urpose by Grant, 
Normandy, Fell, Ericsson, and other persons [Fji.tkr, Fii.ter- 
iNo, E. C. vol. iv. col. 70J, are coming more and more into use, 
especially Grant’s. In some of them filtiiring is coiubiued with 
distillation ; in others the water is di.sti]led only. AVheii the 
expedition to Abyssinia was despatchedj late in 18(57 and in the 
early months of '18(18, no feAVer than eiglity-two tran.sport ves¬ 
sels' Avere more or less uruvidetl Avith stills for purifying stia 
AA’atcr. II.M.S. ‘Hydral)afr had the apparatus remii-site for 
distilling the large* quantity (d‘ 10,000 gallons per day. The 
‘Semiramis’ Avas permanently stationed .at Annesley Bay as a 
water-ship, Avilh upjiaratus fejr 4,<H)() gallons per day ; three of 
the hospital ships, the ‘Golden Fleece,’ ‘Mauritius,’ and 
‘Queen of the South,’ 1,500 gallons per day each ; a fourth, the 
‘ Bosphorus,’ AA’as lost on the Avay out. The others hud a poAver 
of distilling various quantities, doAvn to so Ioav as thirty gal¬ 
lons per day. The valuable su])ply (jf fresh water thus ohtjiined, 
supplementing that Avhich resulted from the use of Norton’s 
remarkable apparatus [American Turk Well, E. C. 8. col, 
114], contributed in no small degree to the success of the expe- 
«lition. 

The apparatus can he fitted at small cost, to sailing vessels and 
to steamers, the product being in jiroportion to the, fire used. 
When the ‘ Ajax ^ and the ‘ Blenheiny Avere fitted with sci-caa'- 
propellera and coiiA^erted into hlock-shijis, the diminution oi the 
capacity to carry water, owing to the occupation ()f space hj’^ the 
engines, Avas countcirbulauced hy the, Avater-distilhng service 
rendered hy the engine fires. In passenger shi])s, the Bassi*ngor 
Act reijuires that tliree quarts of fresh Avater per day shall he 
provided for eacli passenger, for something more than the esti¬ 
mated duration of the voyage ; he8ide,H one gallon ])er day for 
every ten persons for cooking. Tlic mere distilling of sea-AA'ater 
does not make it pleasant to drink, unless means are taken to 
‘Irivc fresh air into it. The better kinds of apparatu-s liave a 
contrivance for this purpose (see Filter, already cited); but the 
commoner kinds are not so provided, and these often give the 
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passengers and crew a distaste for the water—easily remedied 
if proper means he employed. 

plSTRTCHIASIS, a double row of bail's, or supernumerary 
hairs, attached to the eyelids. 

DI8T\ril( »L, (J.flHio On healing cinnamic acid with 

a concentrated sidulion of' hydrohruiuic or hydrochloric acid to 
2(M)^ for some hours, it splits up into carbonic nnh 3 '^dride and 
an oily hydrocarbon, w'hich is the distyrol. In the same manner 
(mliimry .styrol, Cyi„ is converted into distyrol when 

heated to 170" Avitli hydrocldoric acid. (Erlenmeyer, Ann. 
Chan. Pharm. cxxxv. 122, and Zeitx. Chan. 18(55, 527.) 
DITOLULAMINE. [Toll'oj., E. C. 8.] 

DlUllNAL, in the Romish Glinivh, the hook which contains 
the service of Liu* hours of the day, i.c., the little hours, vespers, 
lamls, aiul eompline. 

DIQBNAL VARTATION, in phyxiohufy, the ditVei’eucc ob¬ 
served to occur in the puls»*, respiration, temperature, and other 
functions of tin* hodj', at dill’erenl times in the day— differences 
prohahly due to the gradual loss of vigour toAA'ards the evening. 

DlUilMUS, a term appli(!d to diseases attended hy daily 
oxaeerhafioiis. 

DTUTURNIJ.S, the syiiunyiii of chronic as applied to disease. 

DIVERTTHEMENT (French, (liirrtixxancnt; Italian, diverti¬ 
mento, diversion), AV'as originally' used for a light musical inter- 
lu<le or danc»^ perforjne<l hetAveeii tin* a<-ts of a drama or opera 
t.(* iumise the Avaiting audience ; hut it Avas afterAA'ards ajjpro- 
]»T*ialed in France to de.signate the short i»oetieal i)ieces set to 
mu.sic for ]A(*rfoTmance, in jiriv.'ite theatres and salons, Avhich 
Avere much in vogue, in the last century. A more reei*nt, and 
now the most common, a])plication of the term, is to brief 
musical compositions of a light, jdayful, and someAvhat irregular 
character. 

DIVINATION (<puisi diriinh nctio), from the Greek JSws, 
through the Latin divinax, the ail of luretelling future, events, 
and tho.se (•f AAdiich the issue is hidden or uncertain, hy the aid 
of supeiiiuinaii agency; or tlu! indication or iiresugo of future 
and doubtful ev«*nts hy' means of certain sights, sounds, and 
various other natural ])hc*,uonuna. The desire of penetrating 
into the mvi^teries of fiitiirity wnis one of the earliest feelings 
implanted in tin* human hreast ; and in.stanccjs of divination 
are recorded in the, v(*ry first hook of the I’entateiich—one hy 
nie.'ins of drt*aming (Gene,His xl. 12—23), and another by a eup 
(Gen. xliv. 5). In the ^iosaii* code both those who practised the 
art of divination and those Avho sought their aid are e.vjjressly 
denounced (Lev. xiN. 2(5, 31 ; xx. (5, 27). The yuinishuient of 
any one Avho coiisultc'd a diviner Avas reservoil hy God to Hirn- 
s»‘ir alone, hut tlu* diviner Avas to be stoned to death hy the 
peojile. Ill Numbers (xxii. 7) Ave are told that “tlu*. elders of 
Moat) and Midian departed Avitli the n-Avards of diviiiationin their 
h.-ind,’'Avhile in the Book of Samuel (i. 28) Ave, have the Avell-knoAvn 
story of the, AVitcli of Endor. In Tsjiiah, Jeremiah, and several 
of tlie other |»ro])liets, l'ie<jiu*nt mention is made of the “di¬ 
viners and tlie yieojile are conlinually W'ained against putting 
their trust in them. From Ezekiel (xxi. 21) Ave learn that the 
King of B.'ihylon “ stood at the yairting of the Avay, at the head 
of the tAA'o AAMV.s, to use divination ; ” and the several methods of 
divination to \vhii:h he had recourse are detailed as folloAvs :— 
“lie made his .utoavs bright, he coiLsnlted Avith images, he 
looked in the liver.” ‘riie Glmldeaiis also, as Avell ns the. 
Egyptian.s, Persians [M.voi, E. (k vol. v. col. 412J, and in fact 
all Eastern nations were much addicti*d to the jiractice of divi¬ 
nation; and Horace. (Odes, 1. 12, 2) in entreating a lady to desist 
from eoiisulting diviners, ami to leave the events of the future 
to the Avisdom of the gods, calls the incantations on Avhich the 
former relied “ Bahylonios nuiucros.” Juvenal, too (Sat. VI. 
f)!!—5t)l), mentions tlic Egyptians, the* Chaldeans, and the Jcavs 
as t*.syiecial believers in diviiiation luid soothsaying, and enume¬ 
rates several of tlie arts practised by their professors in order to 
deceive tho.se Avho Imsted in them. From tlie Eastern nations the 
belief in dmnation sytread itself over the West, and the ancient 
Greeks (liy Avliom it was culled navrmh} sc. the Tuscans and 

the Romans not only adoyited all its original Eastern lornis and 
ceremonies, but e,my)loyi*d a great many additioii.al methods of 
endeavouring to ascertain the will of the gods and the issue of 
future events [see Astrology, Augur, liAiiu.sricEs, Omen, 
Oracle, Sibyl, E. C.; Biuliomancv, Dactyliomanoy, E. C. S] ; 
and even some of their Avisest teachers, philosoyihers,, and 
writers not only helieA ed firmly iii its efiicacy, but also in¬ 
culcated its yiructicc among their disciydes. Thus the famous 
Roman orator and statesman, M. T. Cicero, wrote a treatise con¬ 
cerning it, and Socrates, as Xenophon informs us (‘Meinora- 
® * .'i n 2 
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1)1110,’ I. 1), “openly used divination and says that in those 
matters of -which tlie issue was uncertain “he referred liis 
foUowcrs to divination, to determine whether they should act or 
not; for that those who would found families or cities on a sure 
footing stood in need of divination.” And again, “ in matters 
which were inscrutahle to a man, the gods should be inquired of 
through divination ; for that they vouchsafed riwehitions to 
those whom they regarded favourably.” In reference to the 
great influence wnich the belief in and the practice of divination 
exercised over the Greeks, Bishop Thirlwull remarks (‘ History 
of Greece,’ vol. i. p. 204) that “ the most important branch of the 
Greek religion, tliat which mure than any oth(*r jitfectetl the 
political institutions, the history and manners of the nation, 
grew out of the belief that man is (aiabled by the divine favtmr 
to obtain a knowledge of futurity which his natural faculties 
cannot reach.” 

The methods by which the gods were lielicved to reveal 
their counsels and designs to mankind were very numerous. 
Sometimes, although most rarely, they wen; asserted to have 
appeared personally to comninnicatt* tlieir own Avislies or decrees 
to men ; sometimes to have vouchsafed the jnopheticul faculty 
to some fiivoured individual or fiimily. They fre(juent1y deigned 
to issue their behests from some sacred spot, eitlier through the 
medium of an inspired person, or else hy supernatural sounds 
and intimations jiroeeeding from the. inanimate ohjee.ts (*xisting 
there. Sometimes the shades of the, departed were held to 
convey commnnications to the living respecting the will of the 
gods or their own future destiny ; or, Avluit was more common 
than all, and which ]>revailed "most extensivi'-ly not only in 
Greece, but generally tlirougliout the countries of the ancient 
world, was the belief in omens, conveyed by casual siglihs, 
sounds, and voices, such as the flight or notes of birds, the 
natural phenomena of thunder and lightning, the. feeding ol 
chickens, the appearance, of the e.iitrails of heasts slain for sacri¬ 
fice, the speech of men, the lowing of oxen, the drawing of lots, 
dreams, and an iiiliiiite variety of similar jiortents.^ Some 
methods of ascertaining the will of the gods, and obtaining an 
insight into futurity, have bium reduced to rc'gular systems, 
and rules laid down for ])articular branches of divination. 
Such arc i»yromaiic.y, or the impiiry hy tire ; geomancy, that hy 
points made at random on a i»iece of ]»aper; capiiomaiicy, that 
arisingfrom the observation of sniolo*.; astrology, that sljinyn by the 
position and configuration of the heavenly bodices; dactylioniancy, 
or that depending on the swinging backwaids and forwards of a 
ring pointing to certain letters ; bibliomaiicy, that arrived at by 
opening the Bible at random, and taking as an omen the first 
passage which meets the eye. ; palmistry, or chiromancy, that hy 
counting the lines on the hand, and the coinhinations ]»rodu<‘ed 
b^ cards ; oneironiancy, that by dreams; necromancy, that de¬ 
rived from pretended commiuiication xvith the dcjid ; and many 
Otliers, upon which learned treatises have been w ritten, cuiitainiiig 
full directions for their practice. Some of these methods of divi¬ 
nation were in vogue up to a coui])arative.ly late ]ieriod ; mid Wil¬ 
liam of Malmesbury, in his ‘ Gesta Puntifleum Angloriim ’ (T. 68), 
among several other instances of prognostication, reconls an 
instance of bibliomaiicy performed in a.d. 1108 hy no h*ss a iier- 
8on than Archbishoi) Anselm, wdiich lie relates in the following 
words:—“ Imminente consecrationis die, Anselmiim olmixe 
Deuin rogosse accepimus, ut (]uia Badiilfum cligisset episcojaim, 
tale iUi promosticon efferret quo suum judicium divime voluii- 
tati concordwc gauderet. Alfuit .simjdici preci ijia divinitas, et 
hunc versum exhibuit; ‘ Emnt similes angelis Dei.’ Ita Ejiisco- 
pus factUB.” The trial ordeal ( Ordeal, E. C.J was also u 
species of divination, which, ns Blackstone tells us, “was pe¬ 
culiarly distinguished hy the appellation judicium dei,” and did 
not, as there is reason to believe, fall entirely into disuse until 
the middle of the 13th century. Certain fonns of divination 
are practised and relied upon, especially by the lower ortlers, 
even up to the present day, notably those of palmistry and 
astrologjy, while ‘‘magic looking-glasses,” cards, ciystal balls, 
and various other agents, are still enqiloyed to impose upon the 
credulity of the vulgar and uneducated. In large tornis and 
agricultural districts “ wise women,” wizards, gipsies, and 
fortune-teUers are always to be found, who claim the power 
of being able to disclose secrets hidden from the knowledge 
of those who consult them ; and even in our most important 
cities there is a comddeiable number of superstitious persons, 
even among the better informed classes, ever ready to avail 
themselves of the aid of those who pretend to be capable of 
revealing the secrets of futurity or impartinjj an insight into 
hidden events, or those which ate occurring in distant quarters 


of the globe, by means of supernatural communication with the 
imscen world. 

(Xenophon, Mcmorahilta Socratis ; M. T. Cicero, J)e Livina- 
tione; William Lilly’s Works; Sir W. Demonology and 

IViichcrnft; Montaigne, AWty on Prognoatications; Gaspard 
Peiicer, Dc ^mGc.if)nu Divinalionum gewrihus ; Jean Jacques 
Boissar*!, Dc JHvinatione ct Magicie 2 ^>'(^digiis; Brand, Popular 
AntuiuUiat; S. Baring Gould^s Curiodfies of Olden Ttmee; 
Harland und Wilkinson’s Lancashire Folk LoreA 

DIVING DRESS. [Diving Bell, E. C. vol. iii. col. 684.] Since 
the original article on diving was written, apparatus by which 
clivers cun descend, witliout the aid of a diving bell, has been per¬ 
fected and brought largely into use, in examining sunken vessels, 
and in many submarine engineering operations. 'The diving¬ 
dress, as now used, consists of a hmmet of tinned copper, en¬ 
closing the head of the diver, and resting on his shoulders. 
The helmet is in two jiarts—a neck-])ie.c.e or breast-plate, to which 
the wjiteiproof drciss is attached by twelve thumb-screws, and 
a spherical u])per portion attached to the breast-plate by a 
bfiyonet-joiiil, so as to be very readily removed when the diver 
comes out oi‘ the water. This upper jiarl, or helmet proper, 
has gciiKiRilly three glass hull’s eyes, protected hy guards. The 
inlc't valve, to which the siq)]ily air-])ipe is attached, is at the 
back of the helim't, but an internal pipe convoys the air to an 
oiKUiiiig ill front of the diver’s face. The outlet valve, for the 
i?Hca]K‘ of foul air, is sometimes on the l>reast-platc, but is better 
on the back of llic helmet. The. diving-dress is of vulcanised 
iudia-riihher, covered with canvas, with clastic cutfs for the 
wrists. The diver requires stout hoots with lead soles, weighing 
at least l.^» Ihs. each. There are also a pair of lead weights hung 
over the hrea.st and liack, whieli slionhl weigh 40 Ihs. each. The 
air-pipes are ^ inch horc, of india-rubber, with copper or gal¬ 
vanised iron s])inil Avirc inside. The air is supplied from air- 
jmmps, ma<le in x^arious xvays, tlin'c single-atding or two double- 
acting pumps being generally employed, ’fhe air-pump barrels 
slionhl he immersed in n xvater-cistern, to prevent heating by the 
compression of tlie air. Tlie diver descends jiart way hy ladder, 
and the remainder by a simjile rojie, hauling liimsell back again 
by till* rope xvhen it is neciissary to ascend, or being raised by the 
u.ssistants above water. In some forms of the diving-dress, the 
diver can close the. outlet \ alve and inflate the dress, when he rises 
hy the buoyancy so obtained. (See J. W. Ileinke, On Diving 
Dressi's and A*]iparal.us for Working under Water. ‘Trans. Inst. 
ofCflvil Engineers,’ 1856.) 

]M. Roiiqiiarol has invented an extremely ingenious diving 
apparatiLs, wliicli has lieeii adopted in the t’rmich navy. The 
object of this invention is to make the supjtly of air Ui the diver 
self-regulating, hoth as to pressure and quantity, whatever be the 
nressurc in the punqis, or the quantity siqiiilieil by them. In one 
form of M. llouquarors ap])aratnH, the diver is completely indc- 
leinleiit of the air-]mmj)S, and carricH a reservoir of air on his 
mek, with a siqqdy suftic.ient, if necessary, for half an hour’s 
xvork under xvater. The cumbrous helmet and diving dress 
described above may be dispensed with when M. Rouquarol’s 
apparatus is used. 

Fig. 1 shows an air reservoir, with regulator in section, R is 
the reservoir into which any quantity of air has been forced, and 
where, of course, the jiressure depends on the quantity. Above 
this reseivoir is the equilibrium air chamber B. This chamber 
is closed at toj) by a movable plate, slightly smaller than the 
chamber, and connected xvith it by a sheet of india-rubber. It 



Fig. 1. 


is obvious, therefore, that the air in the chamber B must be ^ways 
of the same pressure as the environment of the diver, the air con¬ 
tained adjusting itself to that pressure by raising or depressing 
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the movable plate on ita flexible hinj^e. Tlic reservoir R, and the 
air eipiilibriuiii chamber B, conmmnicate by a small hole, dosed 
by a conical valve G, opening downwards. Thia valve is con¬ 
nected to the movable cover of the cmiilibrium duimber by a 
spindle, so that as the cover descends beyond a certain point it 
opens tlie conical valve, and admits the compressed air fi-oiii the 
cnaniber R into the chamber B. Tliis air rai8e.s the movable 
cover, and again closes the valve, and the operation is repeated 
as often as air is withdrawn from B for respiration. T is the in¬ 
haling tube, M, the mouthpiece ; S is an outlet valve, through 
which the respired air is expelled. The niouth]iiece is placed 
between the teeth of the, diver, his nose being closed by spring 
iiipj)er8. The reservoir in coinniuuication, or not, with .air- 

J minps is placed on the driv(*r’s back, and loaded weights on bis 
eet ; thus prepared, he is enabled to dive to any «lei»tb, breath¬ 
ing the air as securely as abo^ e the surface, of tin; water. At 
each inspiration, the cover of the air-chainbev falls and opiais for 
an instant, the valve of the reservoir admitting a in-w supply of 
ttir to the equilibrium clianiber, equivalent to that re,s])ired. 

DOBEREINER’S LAMP, an elegant appamtiis consisting of 
a fragment of spongy platinum on which a jet of hydrogen csui 
be turned at will. The metal grows red-liot, and the, gas is 
ignited in consequence of the intense chemical action resulting 
from its rapid absolution into the, pores of the metal. This 
property of the metal was <liscoi cred by Profe.ssor Dohereinor, of 
Jena, in 1824. 

DOtJlMASTA or Dohimima, a term originally aiqilied to the 
assaying of metals; but in common use, ('spi*cially among the 
Germans, to designate the. process of (‘xaminiiig the lungs of 
infants in cases ol‘ infanticide, when it is called Jhrwuma iml- 
momun. [Infantjcidk, K. (!. v<d. iv. col. 858.) 

DOCKS, Ordinary wet or harbour docks are described in the 
article. Dock [E. (I vol. iii. col. 5t)()J, no iinjxirtant niodifkation 
of their arrangement having been made lately, although the 
great increa.s(5 in the numlier and dimensions of ship.s in i’ec,en1. 
years has led to an enormous increase of dock accoinmodution 
both in this country and abroad. At Liverpool and Jtirkenbead 
alone there arc noiv lu'arly 400 acnis of water area in the docks, 
witJi 24 miles of quay space. 

On the other liand, in arrangements for dry-<locking shi])a, in 
order to examine, clean, or repair the subinerge<l parts of the 
hull, great progriiss lias Ixa'ii made, and ])lans of great novelty 
and ingenuity have be,cm successfully applied. The general 
application of iron in the construction of .ships has e.specially 
contributed to stimulate the invenrion of ready means of dock¬ 
ing b1ii])S, because*, iron ves.sela are much more liable to become 
foul than copper-botlomed ones, and no means, capable of geneml 
amilicatioii, have us yet been found of applying copper lo iron 
ships, without Slotting ii]i destructive* galvanic action. At least 
the plans of which trial is being made by tlu* (lovemincnt cjiii 
luinlly yet be said to have jiroved sma’e.ssful, or to be !ip]dicable 
to iron ships in general. 

At once the sim])leHt and tin; safest means of obtaining access 
lo the bottom of a ship is tlie. use of the, dry dock or graving 
(lock. A graving dock is a large basin capable, of containing 
one or more vessels, either liewn out of the solid rock or con¬ 
structed of masonry in an excavation in the soil. Into this, vessels 
to be repaired are floated, and, if the natiire of the site peiTdits 
ib they are allowed to become empty by the recession of t.lie tide, 
and the entrance is then closed by gates or caissons, ((‘.vtskox 
Gates, E. C. S. col 406.] In other cases tlie (*ntranc,e is clo-'^ed, 
and the dock emptied by imniping. The sliij^, us the water recede.s, 
settles down on properly arrangeil keel Mocks, and is .supported by 
bilge shores, .so that she is iierfectly safe and accessible at every 
jiurt. Amongst the hugest graving docks hitherto constructed 
arc the double dock at Brest, 721 feet long, 92 feet witle, with 
5B feet of water on the sill; the doubh^ doc.k at Purtsmoutli, 644 
feet in length, 88 feet 6 iiiclies wide at entrance, and with 27 feet 
ot‘ water on the sill at spring tides ; the Sandon Docks at Liver- 
JJOol, six in number, 540 feet in length, varying from 4,5 to 70 
leet in width at entrance, and with 22 feet de])th of water on 
sill at spring tides ; the new docks at Birkenhead, two in mim- 
her, 750 feet in length, 50 and 85 feet in widtli, and with 26 feet 
depth of water on sill at sjtring tides. 

To obviate the great expense of the construction of graving 
docks, various plans have been resorted to, viz.:—(1) Haulinji 
the snips to be examined on shore, by hydraulic presses. (2j 
Lifting the ships vertically by screws or hydraulic presses. (3) 
Lifting the ships by balance or floating docks. The most con¬ 
venient plan 01 hauling ships on shore u that Imown as Morton’s 
patent sUp. An inclined slipway is formed, with a slope of 1 in 


20, provided with rails on which a carriage travels. The slipway 
is extended suflkiently far below tlie water to permit the ship to 
be, floated over the iruvelling carriage; the carriage is then 
hauled uj>, and us the shij) settle.s down on the keel hlocks, bilge 
blocks, sliding on timbei's transverse to tlie shipway, are hauled 
in by ropes so as to siqiport the sliip laterally and to prevent 
heeling over. Morton’s .slip, originally intended only for vessels 
of small size, has now been ajijilied for lifting ships of 2,000 to 
3,(MK) tons hurthen, a slij) coustrncted at Alexandria, for Said 
Pasha, being intended for ships of the latter siz(',. Nevertheless 
it is still most lre([uently einiiloycd in the case of ships not ex¬ 
ceeding 600 ions burtlien. 

In 1827 a screw dock was constructed in America for lifting 
ve.s.Hel8 indeqieudently of the tide. It conHi.sted of a jdatform on 
which the vessel was to be lifted. The ends of the transverse 
limbers of this ])latlbnn Were guided by two parallel rows 
of pile.s, 2 'laced far (amugh jipart lo admit the vessel between 
them, liongitudinid timlieis were laid along the tops of each 
row of pilc.s, and to the.se tiinbms were lix(*d a seri(‘s of powerful 
.screw.s, the lower end.s of whicli W(^rc connected with the trans¬ 
verse timbers of tlic platform. Tlie shij) having been brought 
over the platform, the scrciws are worked simultaneously, and 
the ship raised boilily out of the Avat(*r. Since 1836, according 
to a dtiscription given by Mr. Rramwell, the screws in this lift 
have been replaced by liydnudic, jnv-sses. 

On a similar prim iplc is tbe inagniliceni liydraiilic ship-lift 
invented by Mr. Kdwin Olark, and erected at the Victoria Docks 
on the Thames, whic.li lias been at work since 1857. This lift 
('.on.si.sts of an excavated cliaimel 3(M) fet*.t in length and about 
60 feet in width, (qiening into the, harbour dock, so ns to have an 
unvarying water level, with a depth of Avater of 27 feet. Tlii.s 
clumnel forms the, berth for the ship to be raised. On each sitle 
■f thechainu'l is a row of 1(5 cast-iron columns 5 feet in diameter, 
sunk 12 feet into tluj ground, each column containing an hy¬ 
draulic jire.ss. The jiresses liave rams 10 inches diameter, aiura 
stroke of 25 feel. Tlie rams carry Avrought-iron cross heads 
from Avhich links depend, attached at bottom to a framework of 
girders forming a jilalfonn across the dock. The ship, being 
brought oA'cr thi.s framework, can lx* raised by the presses, 
repaired, and again loAvi'ivd into tbe, Avater, But "at tlie Victoria 
Docks, Mr. Clark has combined tlie lift with another arrange- 
im*nt by the aid of Avbicli a number of ships can be repaired 
simultaneously. A btisin of 2(5 acres area lias been excavated, on 
tbe otlier side of the lift lo the harbour dock, and having a 
uniform depth of Avater of (5 feet. In this a series of berths for 
vessels under repair, 390 to 4o0 feet long, have been prepared. 
In each of these berths there tits a Avrought-iron pontoon, strong 
(‘iiough to eaiTv the vessel to be repaired, and of sucb Imoyanc^y, 
th.at the, draught of Avater does not exc(*e(l the dcjitli of water in 
the shallow basin. Instead of T.aising the ship directly, on tlic 
framcAVork attached to tlic, presses, one. of these ])ontoons is first 
floated into tlie Jilt, filled Avitli water, and sunk on to the girders. 
Before sinking, keel blocks and sliding bilge blocks, adapted 
lo the form of the. ship to be raised, are arranged on the pontoon. 
The vessel is then brought betAveen the columns and moored 
securely over the centre of the pontoon. The liydraiilic presses 
are then set to Avork, and ns tlie pontoon lifts the keel blocks are 
brought to bear under the vessel. TJic bilge blocks are then 
hauled in by chains to prevent the, heeling of the vessel, and the 
lifting proce(‘ds till the A'essel is clear of the water. As the 
pontoon ri.se.s out of tlie Ai^atcr it emptie.s through valve.s in the 
liottoin. Wlien siitticienlly raised, these are closed and the plat¬ 
form attached to the presse.s is loAvercd. The ship then floats on 
the pontoon, and is drawn out into the shallow basin, into one of 
the oertlis. Tlic operation la.sts about thirty minutes, and the 
lift is then free to be employed in raising another vessel ; the 
niimher of ves.se.ls raised beiim limited only by the number of 
pontoons and the area of the riiallow-water basin. One of the 
largest sbi])s thus raised in Mr. Clark’s lift was the * Calcutta,’ of 
1,800 tons burthen. 

The last plan of dealing .with ships, to AAdiich reference need 
be made, is that which involves the use of floating docks. The 
ship is rai.sed bodily out of the Avater, as on Mr. Clark’s plan, 
but the raising power is due to tlie biioy.incy of the dock itself, 
the hydraulic jiresses being dispensed Avitli." One of the earlier 
plans of floating dock is the sectional dock, used in America in 
1837. This derives its nain(3 from being constmeted in parts or 
sections. Each section consists of a bottom caisson or pontoon, 
on each end of wliich is raised a timber frame, supporting the 
workshops on top. and serving at the same time as a guide for an 
air chamber. Wh^ one oi these sections is to d(b used, the 
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caisson at bottom is allowed to fill with water and sink, carryinf 
the framing with it, till the whole rests npon the sliding ai] 
tanks. The section is then floated under the ship, with as many 
similar sections ns are necessary. When the ship has been 
secured in these bv breast shores, the water is pumped out of thi 
bottom caisson and air enters. Gradually the bottom caisson riscis, 
lifting the ship with it. The stability of the mass is secured l»y 
tlie air tanks, which by means of gearing arc always kept at the 
level of the water. The balance dock, iiitroiluced in America in 
1839 by Mr. Gilbert, is on a .similar principle. It consi.'^ts of o 
single lar^e bottom pontoon with two side walls of timber. The 
pontoon is of sufficient displacement to carry the ship to ]>e 
raised and the whole weight of the dock itself. The .side -walls 
are hollow, air-tight compartments, serving the same, jjurpose as 
the air tanks of the sectional dock. The halama*, dock at 
Havanna is 300 feet in leiigtli, and capable of taking a vessel 
drawing 20 feet of w'ater. Another very large dock has heen 
built for the Austrian Governnumt at Tola under the tlirectioi 
of American cngincer.s. Jiotli these arc! constructed of timher. 

In this country floating docks luive heen constructed of 
wrought iT(m. Tlie first of th(is(> were constructed hy Messi-s. 
Ilermie, for tlie .Spanish Naval Arsemils at ('arlhageiia and 
Fen-ol. Tliey consist of a hottom jiontoon and liollow side 
W’alls, forming a single riveted structure. The unper ]>art 
of the side walls forms air-tight e(>m])artmeiit.s, which serve to 
Jireveut the dock sinking helow a certaiu level. The base 
IS an air-tight pontoon, divided hy longitudinal and trans¬ 
verse bulkheads, into ••.ompartim'nts, and further strengthened 
inteiTially hy ojien lattice girde]‘.s, transversely, ami hy tUagonal 
bracing longitudinally. The floor of the dock is covered with 
teak planking. The dock is worked as follows :--Su]»po8e 
it empty and the floor well above the level of the M'ater. 
The sluices at the side an; ojiened and v.'ater allowed to flow 
into the various compartnumts. The d(»ck then commenc(‘s 
to sink, (!arc being taken, by watching gauges which indicate 
the water-level in each comjiartmeiit, so to regulate the suj)- 
jily of water that it may sink unifonnly ami gradually; when 
the dock is sufficiently immersed to take in the ves.sel, the 
sluices are closed, the vessel lauded over the keel blocks, 
and breast and other shores a]>pli(!d. The engines are then 
set to -work to pump the Avnier out. Tlii.s opemtioii is 
continued till the iloor of the dock is ag.ain well out of the 
water. The ship can then be repaired, and by a .similar but 
reverse o])cration again floated. The largest dock of this class 
Intherto constructed is the. iron dock constructed in this country 
by Messrs, (’ampbell, Johnstone and Co,, lauiiclied. and then 
towed out to Bermuda. It i.s capable of r.aising sliijis of the 
‘ Bellerophoii ’ class, lbs external dimensions are—length, 381 
feet; breadth, 124 feet; depth, 72 feet; iiitenially, the width 
between the side walks is 84 feet. 

Ill Ollier to render Ihese. floating docks applicable to the 
renair of more than one shi]! at once, they liaAa; been combined 
with slijis. on the same principh: as Morton’s, with the exceiitioii 
that the lifting is performed by the, dock, and the hauling ap}).'i- 
ratus only requires to draw the ship and its carriage along a 
level way. When the ship has been raised, the dock carrying it 
is floated into a shallow rectangular basin and grounded. From 
the end of the basin one or more slipways radiate, on to which 
the vessel can be hauled out for nijiair, whilst the floating dock 
is set free to raise other vessiils. 

(The reader may consult a paper hy ]\[r. F. Braiuwell on 
Floating Docks, l*roc, Inst. Mechaiiical KmjineerSj 1867; Har- 
ri.son, on the Tyne Docks, Proc. Inst. Vivil IJinjini'erSf ISfiO ; 
Ellacotk, on the Low-water Basin at Birkenhead, Proc. Inst. 
Civil E'nginecrSy 1868 ; G. B. lleiiiiie, on Floating Docks, Proc. 
Imt. Civil Engineers, 1871 ; Towle, on the Pola Floating 
Balance Dock, Proc. Inst. Civil Engineers, 1871 ; on the Loudon 
and Chatham Docks, Engineering, vol. vi.; Humber’s Record of 
Modern Engineering for 1864 and 18(i6.) 

DODECAPHAIIMICUM, a composition made of twelve 
ingredients. An ointment so composed was formerly in u.se 
under the name of Ungnentnni Amstolicnm. 

DOFFER; DOFFING CYLlNDhlK. [Cotton Manufac- 
TUR*;, E. 0. vol. iii. col. 263.1 

DOGGER (Dutch, doggerhoot visscherspinlc), a lieavy decked 
boat, employed cliiefly in the Dutch herring and luackend 
fishery. A central mainmast caiTies two tMiuai-e sails, and a 
mizen-mast, a square sail and a brigantine stay-sail. 

DOGMATISTS, in Medicine, an ancient sect which main¬ 
tained the necessity of reason and theory, as distinguished from 
the Methodists^ or EmpiricSf ‘who relied solely on experience., 


The word is derived from dogma, and that from the Greek ioneu, 
to be of opinion. 

DOGS, FIRE ; or HEARTH-DOGS. [Andirons, E. C. 3. 
col. 128J 

DOLES, alms distributed to the poor at funerals. The custom 
of inviting the poor to funerals is mentioned hy St. Ambrose, 
C’hrj’^sostoin, and other early Christian UTiters in a manner 
wliicli shows that it was gijiieral by the end of the 4th century; 
the object being to obtain the prayers of the poor for the soul of 
the dejparhid. In oiu* own country the practice appefirs to liaye been 
universal down to a comparatix'ely late period, the distribution 
of alms and food being in j)roportion to the rank and means of 
the dccea.sed. On occasion of the funeral of an abbot the dole.s 
wei’e .s'ometime.H continued for forty d.'iys, the commons of the 
dead uhbut being during that time reguUrly set before his chair 
.'it meal-timcs, and thi;ii distributed to the poor—a custom which, 
if may he remembered, was observed during the forty days in 
wliieli the corpse, of Louis XIV. hiy in slate. Money or land 
was also frequently bequeathed for the purpose of giving doles, 
usually of bread, on eiu h recurring anniversary of the death. In 
Russia, funeral feasts are still lield with much ceremony, when a 
table well loaded with coarse food is alw.'iys set ajiart for mendi¬ 
cants, and there is often a repetition of the feast on the ninth, 
twentieth, .and fortieth days. 

DOLL MANUFACTURE. [Toy Maniu-'actl'iie, E. C. S.] 
DOLMEN. jCiioMLEcii, E. (’. vol. iii. col. 321.] 

DOM ; DON (from the, Latin, dominns, master or lord), a 
title, .assumed at first hy the pope, afterwards hy bishops, abbots, 
and other ecclesiusticiil dignitaries, and eventually extended to 
clerics generiilly, hut specifically to Beni',dictiues, by whom it 
has he,('n retained. In Portugal the title Dorn is confined to the 
sovereign and members i>f the royal family. The Spanish Don, 
lit first a title of nobility, was long the distinctive designation of 
ii gentleman, hut is now a]>])lh'd even more indiscriminately 
than the English csgnirc, corresponding, in fa(;t, very closely to 
jur Mr., as Doha does to Mrs. At Oxford and Cambridge, Don 
is the. eolhxpiial synonym for a colh'ge dignitary, while in formal 
.inivcrsity phraseology a Maste,r of Arts is Dmninns Magistcr; 
i Doctor of Divinity, Jhminus Doctor. 

DOMESTIC ARCHITECTURE. [House, E. C. vol. iv. col. 
749 ; Elizauethan Aiiuhitecture, E. C. vol. iii. col. 836.] 
DOMINIUM, in Roman law, the right of property ; the full 
.egul owiiershij), us o])])osed to mere possmio. [Ihioi’ERTY, E. C. 
vol. vi. col. 797 ; Pu.ssEssr»)N, E. C. vol. vi. col. 653.J 
DOMINO. [Masoueraub, E. C. vol. v. col. 513.J 
DOMINOES, a g.ame pl.ayed with oblong, spotted pieces of 
vory, called curds, s.aid (‘Academic desJeiix') to lie very ancient, 
Hid to have heen known to the Cfliinese, Hebrews, and Greeks. 
It was introduced into France from Italy early in the 18th 
:enturj’. 

The c.ards are twenty-eight in number, plain on the back. 
The faces are ilividi^d by a black line in the middle ; on either 
side of this lino are citlier blanhs or spots, the lowest being 
double-blank, and the liigliest double-six. The other cards con- 
bain the intermediate combinations. 

In playing at dominoes, the curds are first shuffled face down¬ 
wards on the table, and each player draws one to detennine who 
ihall })lay or pose first. The lowest wins the draw. There are 
•tlier mode.s of determining the lead, but this is the best. 

There are various games that may be played at dominoes. The 
5imple.st game is liddle-a-’icinlc. Any number may play. The 
ead having been detemiined as above, and the cards having 
•ecu returned and the whole sliuffied, each player draws a 
lumber of cards agnied on. When six play, three cards arc 
rawn ; when fewer play, more cards are drawn, so as to make 
he number drawn up to eighteen or a.s near to it os 2 >ossible; 
lit when two play, each draws only seven cards. The leader then 
flays or poses a caifl fact; upwards on the table ; if he poses a 
louble and can match it, he is entitled to play a second card. 
Thus, suppose he holds double-four and six-four, and he jilays 
be double; be may also j)lay the six-four, placing the four at 
•ight angles to the double (see (!ut) and touching it. The player 
o the leader’s left then is entitled, if he can match the card 
flready played, to i) 0 Re a card, or, if he has a double to match, 
:wo cards ; thus, if be holds a card cimtaining either a six or a 
four, he may play it; if not, he says “ Go,” and the next player 
is similarly entitled to jflay, and so on all round. Suppose the 
econd player to hold a caifl containing either a six or a four, he 
flays it^ causing the like faces to touch. (See Cut, where the second 
flayer is supposed to have posed six-five.) The third player, if 
ae has either a four or a six, can come in. Suppose he had 
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double-five and five-ace, ho plays them, and the game would 
stand thus:— 



The players continue to play or pass in the way descrilxid, until 
one has posed all his cards, when he wins the game ; or until the 

r e is blocked, that is, when no one has a card that will match 
number at either end. Thus, if after the play as above no 
one held either an ace or a four, the game would be blocked, 
and the player remaining with the Binallest number of spots in 
his hand would win the game. Sometimes it is agreed to draw 
instead of ])a8sing, i.e., when a player cannot match either 
number on the board, he lias to draw from the remaining canls 
(or mol) until he takes one Unit will match. 

The block game is thus jilayed. Eacli ])Iiiyer has seven cards. 
The caKls are posed one at a tini(‘, whether double or not, in 
other respects as befoiv. If domino is ma<l(‘, i.e., if a player can 
pose all his cards he W’ins, and counts the numher of Hjiots re¬ 
maining in the hands of the other playe.rs. Tf the game is 
blocked, the lowest wdns, and counts the, spots held by Ids oj»])o- 
nents. If the. low'est tw'o each hold t]u^ same number of spots, 
there is no score that hand. The game is generally ]»layed a 
hundred up. A i>la3^er is n<»t obliged to posi; unless be phai-ses, 
i.e., he may pass, though ahle to match. 

The draw game is similar to the. block, except that when a 
player cannot ]»()se, he is obliged to draw from the. po(d until he 
cun pose or has (‘xhuusted the pool, and this notwith.stunding 
that the game may he. blocked by the adversary. A ]»layer may 
draw', even though he can pose, and is not obliged to jiose.tlmugh 
able to do so. 

At the all or muggins game, each player has live cards. 
The score here is ma<le hy livi/s. Tims, if tlie. leader can ]»o8e a 
card containing five or ten spot.s, as double-fiv(‘., six-four, or 
trey-deuce, he counts lliat number to his score, lu matching, 
if a card can be. put dow’ii so as to make the sjmts at both ends 
of tlu! board fiv(', ten, fifteen, or twenty, it counts to the score of 
the jdayer posing the card. Thus, if double-trey wev«? at one 
end and a deuce, at the other, a player posing douhle-de.uce 
would score ten. The. player posing a scoring card mnst 
announce it wheii he. plays, or the score is lost. If a player 
cannot mate.h, Ik; draw's tVoiu tlut ])ool; and if any one makes 
domino, or the game is blocked, he. athls to his score as in the. 
block game, only tlio numher added is tlie nearest multiple of 
live to the actual amount, ^riius, if the opponents have tw'eiity- 
tw'o spots, the winner adds twi'iity ; if twenty-three, he adds 
tw'enty-live. Th^^ game is t,wi> hundreil up if two play ; a hun¬ 
dred and fifty up, il‘ more than Iw'o ]'hiy. 

The matador gaim^ diller,-i from «»ther domino game.s in this, 
that each player, instead of matching, has in liis ]K)ae to make 
up the complement of seven. Thus a five recpiires a tw'o to be 
j)Iayed to it, a six an ace, and so on. Each ]>layer draw's tliree 
cards. Th(?re are four matadors, viz., double-blank, si.\ uce, live- 
tw'o, and four-three. Tliese cards can lie playinl at any time and 
to any number, and as no card will make seven W’ith a blank, 
they are of course tlie only cards that can bi; ])oscJ on a blank. 

A player W'ho cannot i)Os<‘. draws as at tbe draw' game, but 
when only two play tlie druw'ing ceases when three, cards remain 
in the pool. This is to })reveiit players from kiiowdng each 
other’s hands. When more than two play, all the canls are 
drawn. A player must jiose if he can ; failing to play if able, 
he cannot score anything that hand. The game is w'oii a.s before, 
either by making domino or by blocking. 

The rules of jday vary a good deal, but the above arc the 
most usual. There are also numerous otlujr ways of ]>hiyiug 
dominoes, as the Bergen game, domino wliist, iluniiuu euchre, 
domino poker, domino roiiiice, domino pool, and bingo. These, 
however, are not so commonly jihiyed as the games described. 

DONJON, tbe chief inner tower, or keep, of a Norman castle. 
As the principal stronghold and last place of retreat for the gar¬ 
rison, in case of a successful assault on the outworks, the donjon 
was usually built on the most elevated and least accessible site 
within the costlc precincts, and was of immense strength. The 
White Tower, in the Tower of London, and the keeps of Roches¬ 
ter, Norwich, Newcastle, Guildford, and Gainsborough castles, 
are familiar examples of Norman donjons of various capacities. 
[Castlb^ £. C. vol. ii. col. 650.] The dopjonsof Gisors, Loches^ 


Beaugency-sur-Loire, and Falaise ore among the typical Norman- 
French examples. 

dormant, in Heraldry. [Couchant, E. C. S. col. 640; 
Heraldry, E. C. vol. iv. col. 669.] 

DORMER, a window brijuglit out from the side of a sloping 
roof, and set within or beneath a small gable. Beautiful ex¬ 
amples of dornuirs occur in Gothic buildings of the 14th and 
15tn centuries, and they form an efiecLive featui'e in French and 
Fleniisli domestic, architecture. 

DORMITORY, lu monasterie.s this apartment, which, as its 
name implies, was used a.s a sleeping chamber, was placed under 
the control of the camerarius or chamberlain, and, w'ith lait few 
exce])tions, built on the eastern side of the. cloister. In the 
houses of the dillerent onhu's the exact ptisition of the dormitory, 
W'ith regard to the other buildings, varied. With the tJistercians 
it adjoined the transe])t, and W'as placed over the chai)ter-house 
and calefactory; in some lienedictine hoii.ses it was placed at 
right angles to the cloister, as at Chester, Worcest(‘r, Wmc.hester. 
The Clnniac monks introduced intermedia, or ]iartitions,(]ivi)ling 
the whole s]>ace into se.parati! cells, with a ('.(Mitral jiassage, having 
cnrliiins or trellis-work hetbre each, as may he seen in the 
Bodleian bihrarv. ’riie Dominicans retained the screen only, 
hut did not ilivide the cells. Each (;cll contained an oaken 
heilsleud and bedding, such as holster, rug, blankets, jialliasse, 
or mattress, a iiir <0' slie(‘pskin eovei'let, and rack for clothing, 
and was lighted hy its own Aviiidow'. It also contained a book- 
desk, as the monks were uccusLonu'd to sjiend in reading or 
devotion tlu* time allowed th(‘m during tlie day for r(ipose, such 
as after matins and dinner. At night a light was set at eac.h end 
of tbe chamber, a watchman ki*pt order and silence, those who 
disUirhed the oiheis ]K!ilb]‘me<l penance before a cross placed in 
the (Centre of the room, and the prior visited every cell before 
the house, was closed for the night. In the morning, one of the 
hrolherhood went round to each to W'ake the monks. In the 
later 2)eri()ds of monastic, rule, tlie strictness of the dnnnitory was 
relaxed ; S(nne k(*pL tame birds and pet animals in their cells : 
in some jiunneries, as at Honi.sey, children w'ere i>erinitte(l ; and 
Ave lind at the timi* of the dissolution this fact alleged against 
them as u ]>roof of iiicontiiienco hy the visitors appointed hy 
Cronnvell. The. CarthusiiniH had no common dormitory, as the 
]»iinc.i]de of theiv rule was to occupy distinctly separate cells. 
(Wulc-ett ; Fosbrooki*.) 

DORNOtdl, or DORNOCK, a stout kind of linen, jirobably 
so named from the Scotidi tow'ii of that name. 

DORTER, D()irJ'(.)UR, or DORTURE (from the French, 
dortoir), an old English iianu^. for a hedcliamher. The dormitory 
of a niomtstery i.s ol t(‘U called the (loiter : thus Langtoft speaks 
of “ the iiumke in his dortoure,” and Pi(‘rc(*. Penniless of “ the 
dortor staires.” I Dormitory, E. S.J 

DOSE, in Meiliciiie, the iiu'asure or (piantity of any drug or 
jirescriiition lulininistered at one. time. [Phaumacy, E. 0. vol. 
vi. col. d.*)!.I 

DOSKli, l)OSEU, or DORSAL, the tapestry or other hang¬ 
ings at the end of a chancel nr hall. The name (French, dos, 
dossier) is derived from iheii' hedng Hus])(:n(le(l behind the altar, 
dais, tliroiK*, or ]>rinci]>al seats. 

DOTJ11NENTER1TE, a word signifying pustules in the 
bowels, ajijdied hy M. Bretoiineau to iiillainniation of the 
glands of tlie small and large intestines known as the glands of 
Payer and Bnniiier. These glands are alfectcd in typhoid fever, 
anil ex])lain the peculiar diarrluua which forms a l(Mi(ling sym^i- 
tom of that disease. [Fever, Oontinued, E C. vol. iv. cot. 58,] 

DOUBLE STARS. [Stars, E. C. S.J 

DOUBLE!’, the naiiu! given hy lapidaries to an imitative 
gem, formed by a ])icce of i^nartz or culouilcss crystal being laid 
upon a cohiured glass, or jiaste. The paste thus gives the colour 
of the gem, whilst the crystal, w'hich is of course lacettod like 
tlie true stoni*, supjilies the reijuisite liardiiess. Diamond 
doublets have been fabricated by the junction of two tliin stones 
cut to resemble, when united, a brilliant of the jiroper propor¬ 
tions. The detection of ordinary douhlels is ea.sy, the colourless 
crystal revealing itself at once when looked at sideways. When 
a coloured crystal is used, detection become.'^ nior(i dilficult; but 
a skiRiilly jirepared brilliant doublet, being formed of.i'eul 
stones, needs, w’lieu mounted, an experienced eye to discover the 
fraud. 

DOUCHE. [Bathing, E. C. vol. i. cok 1007, 1009.] 

DOVE, the bird sent forth by Noah three times from tbe axk 
to ascertain whether the waters of the flood had abated (Gen, 
viii. 6—12). It is also enumerated as one of the animals taken 
at the command of God by Abioham when he asked for a sign 
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ihould inh^erit ithe land of Csjum (Qea, xv^ 
It ma included in the Levitical code,among m Imzzit 
r that might he lawfully offered up, (Uv^ i 14), among 

Mme "trespass offerings ” (Lev. v. 7), among the hiids to be used 
in Oertaw ceiemomes of punfi^tion ^v. m sdv. 

22—^; XV. 14); and the evongelists (Mott. xxi. 12; Mark 
xi. 16; John ii. 14) tell us that “those who sold doves” in 
the Temple for the purposes of such offerings and purifications 
were dnven out by Jesus among those who pi-ofaued its 
sacred precincts. At the baptism of Jesus the Holy Spirit 
descended upon him like a dove (Matt. iii. IG; Mark i. 10; 
Luke iii. 22 ; John i. 32) ; and ho rccommendH his disciples to 
imitate the wisdom of the serpent and the harialessness of the 
dove (Matt. x. 16). In various jjlaces throughout the Song of 
Solomon the Church, under the allegoiy of Christ’s spouse, is 
compared to a dove on account of her gentleness and innocence, 
and the prophets the dove is taken us an eiiihlem of mourn¬ 
ing (Is. xxxvii. 14 ; lix. 11 ; Jer. xlviii. 2«) ami of timidity 
(Hos. vii. 11 ; xi. 11). For eleven centuries alter the Christian 
Em a dove was commonly siispemled in hajitisttuies and over 
altara as the symbol of the Holy (Ihost ; ami in representatmms 
of tlie ha]>tism in .Jordan it generally has a bright stream of 
rays issuing from its beak, while its head is suriotimled with n 
yellow or red nimbus. iJeside^ being the symbol of the ll<tly 
Spirit itself, the dove is sometimes typical of its seven gilts 
(Is. xi. 2; Kev. v. (i, 11, 1:1), aixl of some of its works 
ns enumerate*! by St. I’anl (Cal. v. 22, 23), vi/., inei'kmss, 
gentleness, and jieace, as an emblem of whic.b lasi it is rejire- 
seiited Avith an idivi* luanch in its beak, it is also tyi»ical *)l' 
modesty, humility, charity, jnudcnce, contem})liition, and hariii- 
lessnesB ; of moiirning, and JumiMitatioii (Ilab. ii. 7) ; of deliver¬ 
ance from sill and evil (Ps. Iv. G ; Ixviii. 13), and of llie <levout 
soul (Song of Sol. ii. 12). In saere*! (Jliristian art tbe dovt* has 
been adopte*! us tlie syiultol ol' the Holy Spirit from a r« im)te 
period doAVW to tlie present time, with but very little variation 
in its form. Tlie earliest cxainjde is found among the bas- 
reliefs (Jij tlie tomb of Junius Lassus, a.o. 350 ; it oe.enrs again 
in a mosaic of the .5th century, in the Churcli of S. Mjiria Mag- 
giom, at Home, and in niunherlessmannscrijits, painteil windows, 
and Hculj>tiu*es, down to the IGth century. Till the 11th century 
it is represented alone, hut after that period, when tin* Holy 
Siiirit ap])e,ared as one of tbe tlirt'e. ])(‘rs*)ns of the Trinity, it is 
olteu seen in comhiiiation with tlie linniaii fignr<*. It also repr**- 
sents the Spirit of Clod moving over the face of the, waters, and 
is, therefoit!, very freriuonily intioduced in tbe sccnies of the 
creation, the bajitisiu of Christ, and the, annunciation. From 
the 11th to the 14th centuries the dove is con.Ht4intly used to 
represent the seven gifts of the- Siiiiit, and in an old English 

I ioem of tlie 14th century in the- liritish Museum (‘Faustina,’ 

1. VI. part ii. ]». 110), the doves are standing on se^iarate .scrtdls, 
each one above the otln'r, and bearing icsjiec-tivcly the following 
inscriptions:—“ V® gifte of wisdom;” “Y‘‘ gyfte of jiite;” 

“ Y“ gyfte of strengthe ; ” “ V® gil'te of coimsaill ; ” “ Y® gifte of 
undei-staiidynge; ” “Y® gifte oi eonnynge “Y® gift of 
dreede,” Each of tin: doves is in a dillen'ut ]»osition, and 
round the jiagu run these'lines in old Englisli, which is lieie 
modernised:— 

“ In this desert wild and waste 

Seven fowls are Ilyin;? witJi lli;;lit, 

That arc the seven Kilts of tlic Jloly Oliusf, 

That nowlu'rc hut in clean liearts will light. 

And dwell there if they tind Ihoiii chaste, 

And give them ghostly strength and might 
Bolbig and btdd, that they then liaste 
To pray to Uod both day and night.” 

The dove appears among the emblems of the following saints, 
being in each case rejirestiuled in dill'crciit positions or occn]»ied 
in different actions :—St. Agnes, on litr left arm ; Et. Albert, 
bringing him tlie Holy Eucharist; St. llasil, on his head or on 
his left arm ; St. Catherine of Sienna, on her head ; St. Columhu 
de Pecnitentia, with lily and book ; St. Cornelia, Hying towaitls 
her; St. Cuiiibert, on his ear at muss, or on his head ; St. 
David, on his shoulder ; St. Dunstan, over his head or at his ear 
at mass; St. Edward, in his hand ; St. Evortius, appearing to 
roclaim him bisliop ; St. Eunurchus, on the head ; St. Fabian, 

Y his side ; Gregory the Great, at his ear or at his shoulder ; St. 
riihiiy of Arles, at his ear or over his head ; St. Ida, over her 
head ; St. Louis, over his head ; St. Marina, descending to her; 
St. Mauritius, St. Oswald, and St. Peter of Alcontara—over the 
head ; St. Regina, ffyingto her; St..Remigius, bringing lum a 


hdf box; St Severus of Bave^ on ^ itoUdei'; St Sehih 
lasnea, her soul departing from her in the form of a dovi^ at h^ 
feet, or pressed to. her bosom; St. TeresfL flying towards her; 
St Joacnim, several in a basket ; St. Heoard, three over him. 
The double-headed dove, which is sometimes seen seated on the 
shoulder of tlie prophet Elisha is fhus represented in refeience 
to his petition to Elijah that a double poition of his spirit might 
rest upon him (2 Kings ii, D). Ampliilocius of Ipouium, who 
died A.D. 394, in his ‘ Life of St. Basil,’ speaks of a golden dove 
above the altai*, and in a. 1 ). 537 the heretic Severus was accused 
by the clergy of Antioch of having carried away the golden and 
silver doves which w'cre suspended over the font and altar. 
Tertullian calls a church “ the house of the dove,” and the dove 
was often repriiscntcd on the summit of a cross as being typical 
of the ojiening of lieaveu to the simiile and meek. It was also 
often used as a vessel for the reservation of the Eucharist, or to 
hold the chrism and holy oil, being sometimes pendant above 
the altar, and sometimes standing on it, enclosed usually in a 
silver tower. Matthew Paris relates an anectlote of the dove 
ctaitaiuing the reservisl Host falling down during the celebra¬ 
tion <*rhigh mass in Lincoln Minster, in the year 1140, in the 
jnesence of King Stephen ; and William of Mulim’sbnry, in his 
‘Gesta Pontificum Anglorum’ (Jib. iv. 15(5) tells us that when 
Kenelm, the son of KcnuH', King of Mercia, was nnirdered by 
his sister (Jlinindrida, tin' news of tlie eiime W'os iiiiraciilously 
jnvseiited at Itoiiie by a<l()v*' descending oil the altar of St. Peter’s 
with a written account of it, and that in coiiseipiencc of this a 
letter was sent to the Jiinglish king, and the body hiiried in the 
monahtery at Winchcomhe, in Cloucestershire, while the eyes 
of the murderess wei'e mii’aculously torn out while she was 
singing Psalm cviii. backwards ; and the same author informs 
us that the Holy (lliost, in the form of a dove, appeaml to 
Dunstan, Arcliliisliop of (-'anUirbury, a.d. 900—OHH, and settled 
on tbe tomb of his jiredecessor, Archbisho]) Odo, suniamed “ The 
Good.” 

{The lliatonj of Our Lont us rxftiqiUfii't.} in ITorks ofArt,hy 
Mrs. Jameson and Lady Jilastlak** ; Mrs. .Jamesjiu’s Lajemls of 
(he Madonna ; Lord Lindsay’s i^krhiu's of tlia llistort/ of Vhristuiii 
Art; F. C. Jluseiibetb’s liinhinns of Saints; Louisa Twining’s 
Siiuihols and Kmbhms tf Karin and Mcdirtral Christian Art; 
Aiackeii/ie E. C. Wab;ol t’s Sucre*/ Arrhnoloyi/.) 

DGVEll’S POWDER, a ludebrated re**,ipe of Dr. Dover, which 
originally coiisiste*! *»f nitrat*; and sulpliato of potash, 0]>iuin, 
ipecucuanlia, and Ji*|uorice ; but Avliich in a more simple shape, 
as the. Pulvis ipecacuanha! Comp*)sit\is of the British Phanua- 
copocia, consists of opium and ipecacuanliu,' of each a dram, 
an*! .snl]>hate of jiotusli an oiintc. 'J’h** usual *lose for an adult 
is ten grains, which contains one grain of I'ach active ingredient. 
This medicine is an approve*! diaidioreti*'., and is commonly 
given at beiblime to jiersons siifh'iing from tlie first symptoms 
of a cohl. 

DOWLAS, a strong woven fabric of flax or hump. [LiNEN 
MANurACTUiiK, E. C. vol. col. 295.J It is now chiefly made 
for ex]>urt t*> S])aiu and South America for shirting. 

DOYLEV, or D’OYLEY, a small linen table-cloth or napkin, 
used cliielly to ]>iit wine-glasses 111*011. 11 varies in texture from 

the plainest surhuiii to elaborate damask. The origin or mejuiiiig 
of tlie name is unknowoi. 

DRAGON OVERTHROWN, an order of chivalry insti¬ 
tuted about A.n. 1418 by the Emperor Sigismiind after the cele¬ 
bration of the Council oi‘ Ctmstanc.i'. The subject of this council 
wjis th(! condemnation of .John Huss ami Jerome of Prague, 
Avhom Sigisiuund representeil as a dragon defeated. The knights 
of the order bear in ordinary a cross ileur-de-lisee vert. On 
sulemn days they Avear a scariet mantle, and over a mantlet of 
green silk they bear a double chain of gold to Avhich is apiiended 
a dmg*)n upside down, enamelled with various colours, to signify 
tlie dift'ereiit means emiiloyed by lieresy to entice the faithful. 
This order nourished in Germany and Italy. , 

(Richard et Giruud ; Bonfin, Mist. ILnng.j Faviu, Theatre 
dlamneur et de chevalerie.) 

DRAMATIC COPYRIGHT. [Copiiught, E. C. S. col. 630.1 
DRAPERY (French draperie, Ital. drapptria\ as a general 
name for Avoveii goods, is jirohubly derived from* the French 
drapy cloth, as used in drap d’or, drap mortmire, and the like. 
In England the chief distinction of dmpeiy is into linea-drapeay 
and Avoollen-draiiery. The Drapers’ Company, one of the twelve 
“ great ” companies in the City of London, Avas originally a guild 
of woollen-dr^rs. ^ _ 

DRAUGHT, in niedwitiey liquids administered in doses oi 
from one to two ounces, supplied in separate bottles. 
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DBAtTQHTS, aomtlklii dn^; la jMiWri c*^ etiBad ii)iun 18 (aae diagram 1), and a tdadc man on aqoaie 16, aqtun 
game of tiaJbioWQ <»npm. By some authorities it l! being unoccupied, and white having to move, the man on 
is considered a very ancient pastime. A simi l ar game &e- square 18 can jump over 15 and remain on square 11, and the 
quently represented on the monuments of the ancient Eg^tians; man on 15 being taken, is removed from the board. 

Bameses is depicted upon the walls of his palace at Theoes, en- If several men are so placed, that one vacant square inter- 
gaged in playing it. (Wilkinson, ‘ Manners and Oustoms of the venes between each, the capturing man can take them all at the 
Ancient Egyptians.’) Among the Greeks the game of pebbles same time. Thus, if a white man were placed on square 30, andi 
(trttreroi) was a kind of draughts. It was played on a board di- black men on squares 20, 19, and 11, the white man could 
vided into squares, with a space in the centre called the “sacred move to squares 23, 10, and 7, all at one time, and take all the 
barrier.” Each player had five pebbles (white and black), and three men placed on squares 20,19, and 11. 
the object of the player was to cut olf, or to block up, the If a player is in a position to capture a man or men, and 
adversary’s men. Among the Homans the game, somewhat neglects to do so, the adversary has the option of requiring the 
modifieil, was called ludm latrunculorum or Indus calculorum. player, whose turn it is to move, to replace the man moved, and 
In playing latrunculi, the sacred barrier Avas dispensed Avith, the to take the man or men placed en jmse, or of or of allow- 

nien moved diagonally, made captures by leaping over, and on ingthe move to stiwid without liutting. When a player is hutfed, 
arriving at the opposite end of the boai-d, Avere gifted with the last move stands good, and the man that coiild have made a 
increased poAvers. It only remaiiuid to eiilargi*. the board to a capture is removed Iruin the Ijoard as a penalty for not taking, 
square of eight instead of four, to constitute tliis the modern Thus, there is a Avhite maw at square 18, ami a black one at 
game of draughts. Strutt (‘Sports and Pastimes’) calls draughts square 15, square 11 being vacant, and it is Avliite’s move; if 
“a modern invention,” and us it is not mentioned in the white neglects to take, and moves to square 14, the man so 
‘ Aeademie des Jenx,’nor in the ‘ Ooinpleat tlamester,’and as it moved is liable to he huffed. Similarly if Avhite moA^es any 
is not tieate<l of by Hoyle, it may he assumed that the game, other man, the man on square 18 is liable to bo Jjuffed, and tlie 
in ils ]iresent form, at all events," was not fuimcrly <leeuied an man moved is not replaced. 

inqioi'Lant one. Neverthe.h ss, it seems to have been played in A ]»layer hulling llicii makes his move, i.e. the act of huffing is 

Europe in the middle of the sixli'enlh cenUiry, and in J(i68 an not re«-.kone<i ns a move ; a liulf and move go together. TheliulT 

elaborate treatise on draughts by JM. Mallet, a ce,h;hraled mathe- must be made betbre tlic move, or the right of huffing is lost, 
inatieiaii, was published in Paris, in 1750, another iiiathema- unless the adversary again m*glects to take, when, juior to the 
tician, Mr. William Payne, published his celebrated ‘ Introduc- ncjxt move, the right may be exercised as before, 
tiun to the (.hum! of Draughts,’(bonduu); and in 1707 a])peared a If a player has the power of taking in more than one place, 

‘ (lompaniou to the Dranght-idiiyer,’ l)y \V. Painter. The ‘Guide he may elect which man he will take, and if able to take one 
to the Ganu' of Draughts,’ by doshua. Sturges, jmiitcd for tin man in one place and more than one in another, be is not obliged 
antlior (London, I8()0)i best English authority. Mr to make the move Avhich Avill entitle him to taki! the largest 

Walker re-edited Sturges in 1835 ; the whole of this work, niiinher of men. Put if he elects to take the larger inmiber, he 
Avitli additions by Marl in, Avill be found in Polin’s ‘Handlxmk must take all of that lot that are en prise. If he overlooks any, 
of (James’(b(jiidon, 1H5'>). ’riie standard American Avork on lie is liable to be huffed, or may he comi)elled to take the rc- 
draughts is Ileiiry Spayih’s ‘Aimiiican l)raught-]»layer’ (New luainder. Thus, sup))()se a Avhite man is placed at square 28, 
y'ork). ami three black men at srpiares 24, 16, and 8, Avith unoccupied 

Draughts is played by two persons, on a board of Avood or intcjivsils. Jf the Avhite man captures only the black men on 

leather, Avith sixty-four siiuares, like a clless-board (see dia- square.s 24 and 1(5, his udA'crsary may compel him also to take the 
gram). On the hoard are })laced twenty-four fiat circular pieces man at square H, or he may hulf. In this case the two black 
of AVood or ivoiy, called num. The men are coloured Avliite or men taken are removed Iroui the board, tlm move being so far 
black (o iiidicai.e to Avliicli jjlayer they belong, and at the com- completeil, and the Avhite man Avhicli remained at square 12 is 
nienceimiiit of the game they are placed as in diagiam 2. If also removed from 1 he Itoard. 

tljcre is a Avhile square in the corner to the players’ left hand. When a man belonging to either player reaches one of the 
the men are ]>lac(.-d on the Avhite wpiare-s ; if the hoard is so squares fiirtliesl from his OAvn half of the board (i.c., Avbcn a 
])laceil tliat the,re is a black stpiaie in (he le.l't hand corner, tbo Avhite, man—diagrams 1 and 2—reaches squares 1, 2, 3,or 4, ora 
men arc placed on the <'orres|»on<liug black s<juar(‘s, so that in black man, squares 29, 30, .31, or 32), he iHJComcs a lebuj. The 
either cast! the doulile t;orncr (J, 5, and 28, 32, in diagram 1) is fuel of his being a king is indicated by the adversary’s putting 
to the right hand. It is iinnuiLerial Avhetlier tlie Avhite or black another man on him, called crowning him. A king moves pre- 
scpiares are jdayed on, as long as the above rule r(!S}>ectiiig the cisely in the same w.ay as a man, Avith this addition, that he can 
doulde corner is observetl; but it is more usual now to play on move either forwards or hackw'arJs. Thus, if a king Avere placed 
the black H(iuares. on square 18, he could moA^e to squares 14, 15, 22, or 23, or 

The game is })layed by moving the men fimvards along the could take to squares 9, 11, 25, or 27. A king is liable to bo 
diagonal on Avhic.h tliey arc jiustt'il, one square at a tinn-, either hutfed for not taking. A man on becoming a king, finishes the 
to the right or left. 'JHiiis, a man placed ou 18 (sec diagram 1) move, and must wait his antagonist’s move before taking a man 

or king which liappens to be en prise. Thus, if there is a white 
man on squart! 11, and black men on sipiares 6 and 7, Avhito 
having the move, takes the black man on square 7 and becomes 
a king ; Avhite cannot take the man on square 6 at the same move, 
whicli he could do had he been a king when he made the first 
ca]>tiire. If the nnm is left at square 0 after the next move, the 
king could then take it, and could he hulled for not taking it. 

The game is won by the player wlio first succeeds in capturing 
or blocking all Ids adversary’s men and kings, so that he has no 
move left. For instance, place pieces as follows ; Avhite a king 
it square 26 and a man at 32 ; black a king at square 28 and a 
man at 19. White to move. He moves the man from square 
32 to 27. Black moves 28, 32 ; white 27, 24 ; black (takes) 19, 
28. White 2(5, 23. Black’s only move now is the black king, 
which while takes, and blocks black’s only remaining man, and 
as black has no move, white wins. 

It frequently happens that neither player has sufficient ad¬ 
vantage in force or position to enable him to win. The game is 
may move to either 14 or 16. Each player moves a man then drawn. When one side appears stronger than the other, 
alternately. the stronger player may bo required to Avin witlun a ^rtain 

When a man meets an opponent’s man, with a vacant square number of moves (see Laws). If he fails to win within the 
behind, the player, whose turn it is to move, still moving his stipulated niunher of moves, the game is dro^.^ ^ 

man forwards, may capture his adversary’s man by leaping over There are but few general rules tiiat can be given lor playing 
him and moAring into the next square, i. e. the vacant square draughts, for the game has been so thoroughly onaWs^, that the 
behind the capti^d man; and the man thus captured or taken inswer to every move is knoivn by all realW good players, and 
is removed from the board. Thus, if a white man is placed on -he consequence is that, between siKui, the game is almost 
ARTS AND SOI. DIV.—SUP. 3 B 
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inviiriubly (liawn, consocjiioiitly tlion* is noatlvantage in playing 
first. For the l^egiinier it may h(i oliserved that it is an advan¬ 
tage to Ivoep thi* men in tlie innldlt! of tlie hoard, for if they are 
played to the side squares, iialf their power is curtailed. It is 
tin advantage also to ])ii.sli fur a king early in the game. Another 

g eneral rule is, that as soon as a ])layer has an advantage in force, 
e should make as many exchanges as possible. When tlie giuue 
is even, as regards the number of men or kings possessed by 
each player, it is an advantage to have the move, tlioiigli having the 
move does not necessarily win, as for instance' wluni the player, 
who has the move, is in a conlined situation, for then it is «tften 
disadvantageous. To have tlie move, doi's not mean to be the 
next to move, lint to occujiy such a jiosition as to be able to 
secure the last move. Thus, if there is a white king at sfjnare 
19, and a black king at S([iuire lii, black to i>hiv, wbiti* has tin* 
move and must win, \vber(‘as bad while to ]»’hiy, black would 
have the move, and the game would be drawn. Several inge¬ 
nious modes of ealcuhiting wbieh side, has the move liavi* been 
invented. The following is the simjilest ;—Divide the s(|nares 
into two systeiiiK of four eolumns each ; the eoliuniis of one 
system being tlio.se munberiid downwards fromK(|uares 1, ii, d ; 
of the other system, those numbered ujiwards from .squares 29, ■ 
30, 31, 32. Add together all the men and kings wbicli .stand in 1 
eitlier .system, and il‘ their .sum is oild, th(^ next ]tlayer has the I 
move, if (‘veri, tin* last playi'r lia.s the move. Kj'ampk .—In the ] 
po.sition alread>^ given, white at square.s 2(5 and 552, and Idae.k at 
28 and 19, there, are ihrei* ])ieees on one .sy.stein and one on the 
other, both odd. While, wlio is the next jdayer, has the move. ! 

At the cominenci'inont of tin* gaiiu* the second ]djiver has the , 
move, but it is of no sevvici* to him at this stage of the game. 

An exchange of men or kings frequently, but not always, j 
changes the move; so when about to make an exchange, it is ad¬ 
visable, if possible, to make siudi an exchange as will keiqi the 
move, or (not having it) us will gain it,. To ascertain xvlietlier the 
exchange will eluuige the move, add together all the eajituriiig 
])ieces in Loth syateiifa, and if they are the same a.s the ca]ttnred 
piece.s in each .sy.st<‘ni (that is both odd or both even), the movi* 
]s not changed by an excliaiige, ; but. if they are the reverse of 
each other (that is one odd and the <illier even), the move is 
changed. 

Laa-a of Jh’aiirihfti .—1. At the (■oniiiieiieeiiieiit (d‘ a mateh 
lots are cast for choice, of colonr for tlie first, game, after wliicli 
the ])layer.s play alternately xsilli the wliiti* and black men. 
The ])hiyer baying the black men alway.s has the first move, and 
this, wlietln'V the previous game were xvon or drawn. 2. A 
l)layer, wlio.se turn it is to lilay, toindiing a man, must move it, 
unless he previously intimates bis intention of merely adjusting 
tlie man on its square. If a, man is moved over an angle of the 
square on which it is stationed, the move must be eomjdeteil in 
that direction. Aote .— if a man that is not ]ilayable is touelied, 
in ,Enghmd there is no pemdty ; in Aniericatlieoffender forfeits 
the game. 3. The move i.s coiiijileted as soon as the Jiaiid is 
withdrawn from tlie jiieee jilayed to another square. 4. If a 
player fails to take, an adversary’s piece, xvheiiable, l^isadversal•y 
mayhn^f the piece that might have eaiitured ; or lieiiiay coiii[»el 
the player to take the piece or pieces that are. en jn-Uc; or he may 
move xvithout hulling or eonqielliiig his ad\'er.sary to take, wlu ii 
the move previously made, stands good. If tlie jdayer entitled 
to huff touches the ])ieee he i.s ciililled to reiitovi*, he must liulf; 
if Jie moves without hulling, and the adversary again moves and 
neglects to take, though able, flie jdaycr is again entitled to liiilf 
or not, fis at first. 5. If a player makes a false or imprujier 
move, file adversary iiiay require tlie jiieee im])ro]»erly moved 
to make its jiroper move in either direction he plenses, or may 
allow the false movelo stand. .Veh.—Tn Aiiieiieii, a false move 
loses the game. C. If a idayiT, xvheu taking, removes one cd', 
his own jiieces, the adversary may have it rejdaeed or not at his 
option. Wiieu more than omi ])ie('C* can be taken at one move, 
the player must iml remove his hand iiuiii hi.s own ])ieee j 
until the capturing jiieee has arrived at its de.stiiialioii. If tie 
doe.s so, the move i.s deemed to be eonqdeted, and tbe player U 
liable to be linfled. 7. AVlieii a jdayer ]uislie.s a man to king, 
the adversary is bound to eroxvn it. ' S. Each ]»layermust iiumc 
within a speiitied time. In England, if a jihiyer does not move 
xvithin three ininute.s, lie may be called on to play ; if he doi!s 
not move within tix^o minutes of such call, he loses the game. In 
America, time may be called at the end of live minutes, after 
which the player must mox^i in one minute or lose the game. 
When there is only one way of taking, or one move, on the board, 
time may he called at the end of one minute, and tlie move 
must be completed by the expiration of another minute. 0. A 


player having a stronger force on the hoard than his adversary 
may he required to win in forty moves {i.e., foity by each 
phwer, in all eighty), l ompntiid from the move on which notice 
IS given ; if he fail to xvin within the stipulated number of 
moves, the game is drawn. When two kings remain against 
one, the ])luyer having two kings may he required to win in 
twenty move.*<. ll'lien the odd.s of the draw are given, and the 
situations may he rendered equal hy repeating the same 
maiueiivres, the playm- giving the odds may he reiiuired to win 
in twenty moves. Jf he fail, and the giiiiie is in consequence 
tliiiwu, lie i.s deemed to have lo.st it. 

PoLi.sri Drauuhts is but little known in this country. The 
game is now generally jilayed on a board of sixty-four squares 
with twent_y-four men ; but formerly on aboard oi a lumdred 
.sqnare.s, xvitli forty men. TIk; men are moved as at draughts, 
but they can take I'ilher backwards or forwaixks. The ({iieen 
(ec I 111 valent to the, king at draughts) has a move like the 
bislioji at e-liess, and wlien she has an unguarded man or queen 
in the same diagonal with herself, she can take it, and remain 
oil any unoccupied .s(|iiare bi'yoiid the piece taken. But she is 
bmiiui if iluTe is another unguarded iiiaii, to choose, if po.ssible, 
the diagonal on which it can be taki-ii. For exaniiih*: jihice a 
(|ueen at square 29 (diagram 1), and adviuse men at squares 
22, If), 24, and 14. Tlie (|ueen is bound to move from 29 to 11, 
20, 27, and to capture, all the, men li'ajit over, remaining at 
U or T). 

If a man, wlien taking, ]>;isses a crowning scpiare, lie can¬ 
not .stop iiJ route, lus at draiigbt.s, but must take all the jiieces 
lliat are. r/i 'prise; and iiassing llie erowniiig square, doe.s not 
entitle, tin', man moved in taking to be made a f|iiceu. Tn other 
respects <)ueens ar<‘ made as at <lraugb1s. 

The ]>iece which captur(',s, whether man or qiuicn, must take 
all tin* ])ieces that are ex prise, or that become so by the un¬ 
covering of any square frmii xvbieli a piece has been removed 
during the cai>tnre. Thus, xvliite has a (pu'en at sijuare 7 
(dl.T-grani 1), aiul black, men at .'Squares tO, IH, 1.9, 22, and 27. 
Tile ((ueei/takcs the men at .'^ipiares 10, 22, 27, and 19, aiul the 
man at 22 being now removed, she must go to 1.9, and stay eii 
repos at 22, 2-‘), or 2J). In consequeiiee of the intricacy of some 
of these moves, it is imperative at Poli.sli ilnuiglits to remove 
every eaiilured jiieee ns it is taken. The contrary of this is 
st.ated in Bolin’s ‘ I laiidbuok,’vi/. : that in tbe position given 
tbe wliite queen must .stop at 1."),being ]>roliibited from going to 
or oversiiuare 22, in eonseipienee of having taken a man on that 
I scpiare in the same covp. TJiis, however, is not the method 
I nsnally ado])t<‘d. 

j At I’olish dranglils tin' player, if able to cajiture in more than 
I one direction, is Ttonnd to eboiw* llii' ea[ituiv which comprise.s 
j the greatest force. Jf lie fails to do .so, he is liahlo to the 
I linlf, or to be eoiiipelled to lak(* at tlie o])tioii of his adversary, 
j K nnierieal value is the only ei'iterion, i.e., three iiieii must be 
taken in pix-fereiiee, to two queens. If the iiumbers are eqiial, 

! llie jdayer can take wliicli set he ch<.ioscs, irresjicctive of their 
[ intrinsic value. 

A single ([Ui'en against three queens can draw ; when the 
■ game arrives at this point, if notice is given, the game is eon- 
sidi-red drawn after lilli'cn niovi's, except draws are given as won 
games, wln-ii the jilayer giving oilds can claim txventy moves. 
Wlien one jdayer lia.s a queen, and the other a (jiieen and two 
men, or two (jimens and a nion, the jdayer with one queen was 
. furmerly ]n*riiiilted to crown his adversary’s men for the purpose 
^ of eouiiliiig the limited moves, but this mode, of jdayiiig has now 
fallen into disuse. A player xvitli a (jneeii and a man against 
three queens .•should saeriliee llie man, as the game at tliis point 
is iiinic easily defended with the (pU'en alone. 

Wlien two men of one cobiiir are jduyed on a diagonal with 
one vacant .square between tlieiii, where an adversary can place 
himself (e.//. black lias men at s(|nan;s 1(5 and 251), the position is 
called a lauetU.. If while lias a man at stpiare 24 and the move, 
and be enters the lunette, one of the adversary’s men inn.st be 
taken. It is often biiil ns a snare by a skill'ul jiluyer ; tliiirefore, 
1m fore entering the buirfte, it i,swell to considi*r what will he the 
Jiosition after either of the men so jdaced is taken. 

DRAVIDIAN LANGUAGES. The Dravidian languages 
constitute the vernacular sjieech of the great majority of the 
iuhahitanta of Southern India. 

This important hrancli id’ the. wide-sj^reiul Turanian, or 
Scythic, family of languages is so called from the Sanskrit 
w'ord Diiivida, which den()te.s the Tamil country of Southern 
India. Tlie Sanskiit lexicons deline n Drftvida as “a man ol 
an outcast tribe, descended from n degraded hslw-triya,” The 
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term Dmvididii, tliei’ol’on;, hcc-ius to have hecii applied hy the 
Aryan invaders to the inliahitants of Southern India ladorc 
the introduction among tlieiii of the Bruhiiiinical creed and its 
institutions, about the (Jth century before our era. Tlie term is 
found ill that sense in the celebrated Hindu epic, the ' Maha- 
bliarata.’ This branch of tlic southern division of the Tuninian 
group of languages is closely related to tlnj Ugrian, or Ugro- 
Fiiinish divisi<mj which coniju ises the Magyar, or Hungarian, tlie 
Finnish, Lappish, Eslhonian, and 1‘eriniau languages. 

Hash, of (Joneiihageii, was the lirst to affiliate this grou)> of 
languages witli the Ugro-Finnish, and his o])inion has been 
since generally accepted. From Ca}ie (Vmiorin, in the South, 
tlie Dravidian languages rifach noi-tlnvards as far as the river 
Krishna, and partially here and tliere ]ienetrate into the 
Dekhan. In fact, with the e.\ce}>tion of Orissa and thos»“ districts 
of Western India and the Dekhan in which the (Jiijarathi and 
Marathi are spoke.n, the whok* ol' tlie ])eniiisular jujrtioii of 
India, from the Vindhya niountains and the riv<*r Nerbudda 
to Cape Comorin, is jieojiled, and rnuii (lie. eailiest jieriod, 
beyond the reacli of history, lias been jienph'd, by ilillerent 
branches of one and the saiiu' race. Tiny spi'ak various 
dialects of one common Turanian language, and are olfshools 
of that great Scythic ]ieo])l(; which, before the ilawii of history, 
overspread Assyria and Mcso]>otamia, Media, and Etruria, and 
were tlu; earliest colonisls of Itrilaiii, S]iain, Italy, and India. 
Tlie Rasinies in Spain, the Esllioiiiaiis on tlie Daltic, a few 
individuals of the ancient race in the J’ritish Islands,esj>ec.ially in 
South Wales, together with the Tai])ps, l''inns, ami Magyars, are, 
cxc(!j)t the Turks—a recmit. arrival—all that now remain in 
Eurojie to reju'cseiit tlu* rae.e wliieh once oversjtread both 
Europe, ami Asia. Tlu' i)ravi<riaii languages are nine in num¬ 
ber ; they have iuaintaiiie<l tlieii' ground for more than 
years against tlu* invasion of the Sanskrit, baedved by a learned 
priestliooil, and show little likelihood of being displaced by any 
other language. 

Scattered members of the Dravidian family e.vi.d, imt only as 
far north as the, Ilajmalial hills, in Central India, Imt faraway 
west among the iiiouutaiu fastneshes of r>(.doo(dii.staii, wlieiv the 
Drahni, which <‘ontaiiis nol only many Dravidian words, with 
an infusion of many Dravidian gramnialical Ibrms ami idioms, 
constitutes tlie language of the mountaineers of tlie khaiisliip of 
Khelat. The Craons also, who inhabit ('liola Kag|ior<'speak a 
corrupt dialect of the Dravidian family. 

Exclusive of the above, there are nine Dravidian languages 
.spoken in Southern India. : — 

1. The Tanni, erroneously calhal !Mahibar, wliich is divided 
into Shell Tamil ami Kodnn Tamil /.c, ancient and modern 
Tamil. J2. The Tdmju. 3 . The dintuKrcar^ more, correctly Kuii- 
nadi, or Karnataka, Avhicli iuclmU-s tlu* Coorg, or Kodaga. 
4. The Maht.]f('th(iii, or Malaynrma, sjiokeii along the ]\Iala)>ar 
coast. 5. The Tain, or Talara, spoken in the neiglibourhooil of 
Mangalore. 

The remaining four are entirely uncultivated, ami destitute 
of any written character. These are 

(!. The Tuda, or Tnilnni, the language of ii peculiaily inter¬ 
esting tribe inhabiting the Nilghcrry hills, .sjiid to ])riicti.sc ipuisi 
Druiilical i-ites. 7. The Kota, also sjiokeii in the Nilglu-riies. 
K The (loud, or (loand, of the. hill-comitiy of Comlwaiia., and 
northern jiart of Nng[)ore. !h ’^riu; Klinad, or Kmd, imm* cor¬ 
rectly, the Ku language, spoken by the ])eople wdio call tlieiu- 
selviis Kus, but by ns are calle.d K in aids. 

Tu regard to the Tamil, wi* Inive evidence from the Old 
Testament that a language substantially the same us the ]>re- 
senl Tamil was spoken in Southern Imlia, if not in tlu* linn* 
of Solomon, .at least in tlie time of the anilior of the Isl 
Book of Kings; for in chap. .\. v. '22, we have mention made, 
among other imports, of iv<try, ajies, and peacucks ; and it is not 
a little remarkable that the wonls used in tlu; lJtd)rew* text ai'e 
identically the same Tamil words as are now useil to di*signale 
them in that country. 

Whilst the Turanian relationship of the Dravidian tongue,s is 
niost evident, and whilst their grammatical principle.s are ef too 
peculiar a nature to be mistaken, yet there are i»honetic cluiiigea 
and conjiigational forma, together wdth jieculiar usages of their 
formative particles, which cannot be understood without special 
study. 

The Tamil is unquestionably the oldest, richest, and most 
highly organised of the Dravidian tungnes, and may be fairly 
taken as the representative of the I’amily. The Malayulani 
approaches nearest to the Tamil, and yet only the simnlest and 
most direct sentences in the one language arc intelligible to 


those who speak only the other. In flict, the, nine vernacular 
languages oi .Southern India arc not merely dialects or pecu- 
liuritie.s of .speech, but distinct languages, sprung from a 
common stock, yvt difft>ring a.s widely as French from 
Italian, SpaiiLsli irom Portuguese, or Irish from Welsh. No 
two of them are so nciirly ri'hited to each other that pereoiis 
who speak Ihcm can In* mutually nndciNtood. 

The Tamil, Mahiyrdam, and T(;lugu has each a written cha¬ 
racter peculiar to itself. Tlu; Tamil characters are evidently 
boiTTowed from an ancient form of the Devaiiagaii; yet the 
Tamil alphahet avus arranged not in accfirdance with Sanskrit 
law'.s of sound, but in sucli a manner as to embody the peculiar 
Dravidi.'in hnv of tlu* coiivertibiliiy of surds and sonants, similar 
to Hie intercliangc of the r.egadkepliath (riDDinil) letters in 
Hebri-w'. 

In none of tlio Dido-Europe.!ii langnagc.s rlo wo find .surds 
and sonants convertible ; but tlu*. Tamil rule, ami the law' of 
sounds wiiiih jirevails in sonu; of the Turanian languages, 
amounts to identity. Tlu; Mcdo-.Siytliic version of the Behi.stun 
Inscrijition ( Bkhisti’N Insl'KII’TIon, E. (1 S., col. 207), tlu; 
olde.sl extant specimen of any Turanian language (n. c. 500), 
exhihils the same law of tlu* conviu'tihility of surds and sonants, 
and is ah.sobitely identical with the Tamil. 

Tlie e.\[tlanation of thi.s idieiiomenon ajipears to be. that the 
l)ra\idian languages belong to the ohle.st ]u*rio(l of tlie Turanian 
languages -the ])eruMl of the ascendancy of the Ugro-FinnLsh 
luce in Kuroju* as in t'entral and Higher Asia, before the w'est- 
ward migration of the Turks and Mongols. 

In fact, the various Dravidian dialects now spokmi aiipear to 
havi* acijuiredu scjiimile e.vislcnce snbseipeutly to the sett lement 
of this Turanian colony in the. localities Avliere W'e now find 
llieni, as show'll by s(*vcral words Avliich art* only adapted to, 
and must have si»rung out of, tlu* )»ec.uliar loc,al surrouudiims ot 
their athqited couiitry. .Siiui* the subjugation t)f the Draviuiaiis 
by the Brabmanic, Aryans, and tlu* adoption of an al 2 dinbet 
tlerived from an early fonn of the Devanagari, the Dravidian 
languages have drawn largely from the Sanskrit for their litera¬ 
ture ; and hence, generally speaking, religions, scientific, and 
legal terms are borroweti IVoni the iiunv eultiiated Sanskrit, 
which had the inimciist* a<l vantage of being ilie sacred language 
of their adojited iaith. Such terms, liowvver, are merely exhi¬ 
bited ill a Turanian .setting; for the J)i*avidian languages are, in 
sitile of a large Sanskrit element., for tlu* most part tlummglily 
Turanian in llieir grannnav and vocalmlary. 

On tlu* other hand, Sanskrit contains many W'ords of nn- 
doubled Turanian origin- -c.//., AHa — a mother, itiaci =: a 
forest, Idcliak = a bri‘a.>'t, l.ati = a honse, knln = a iioiul, 
a furl, sai:am = a coiqise, saija r= the evening, and many 

ollu'is. 

Dravidian roots are of three i;lass(*s—1. Verbal roots, ciqiable 
of being Used as nouns ol* verbs indiscriminately ; in the former 
case, when case-sign^ are ailachetl to a root; or when, Avithout 
ca.si’-.sign.s, it is the iioininative, to a AVrb, it is regarded a.s a 
noun. Blit the .same root becomes a veil) witliont any iiit<*.inul 
change or formative addition, if the. signs of leiisi*. and tin; 
]»roiuiuu or terminal .suili.x ari* added to it. In tauiimoii Avith 
other languages of the agglutinative family, the Dravidian 
toligiies express all gruinniatical relations by allixes or siillixcb 
added to tin* root or conipoiiiuled Avith it. 

hi tlu* Turanian languages generally this iiiincijih; of aggliiti- 
miliou has been most faitlifiilly retained, and every portion and 
jmticle of eA'(*rv compoimd word lia.s not only maintained its 
original jmsitioii, but liehl fa,si its .sejiaratc individuality. In 
this ri‘spt*ct the Dravidian languages generally agree. Avilli the. 
other Turanian tongues, and thus, in (inch dialect of the family 
there is, slrietly siieaking, only one conjiigalioii of verbs and one 
declension of nouns. 

2. Nouns wliii h cannot be traced up to any known verbs. 3. 
Particle.-!, tlu* origin of Avhic.h is unknown. 

The Dravidian language,s accord Avith the other meinhers of 
the ^’uraniun family in generally using tlie crude root of the 
verb, w'itlioiit any addition, as "the imiicrative of the second 
jicrson singular. 

There is but one conjugation, and but A'cry fcAv irregular 
forms; AA'liile the stnicUire of tlu; verb, its .sign.s of tense, and 
the mode in wliich the juonouns ale. suflixcd, remain invariably 
the same, Avitli such eliaiiges only as eiqihoiiy may have 
dictated. The only moods uiv llu; iiulic.ati\e, infinitive, im¬ 
perative, and ne^^ative. It has three tenses, vb5.“-Past, present, 
Horist, or indefinite future. 

The imperfect, perfeet, jiluperfect, future perfect, and other 

3 lit 2 
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compound tenses are expressed by means of aiudliary verbs. All 
verbs are divided into transitives and intransitives, which exactly 
resemble in jjower and use the determinate and indeterminate 
verbs of the MaL^yar or Hungarian. But in each of the Dravi- 
diair languages there are entire classes of verbs in which there 
is no dilfercnce ])etween transitives and intransitives, except what 
consists in tlie signification. 

In Tamil the verbs are rendered transitive by hardening and 
doubling the consoiiate of the appended formative, as, 

'jiQ.yn = to go, makes •po-khu *= to cause to go, to drive away ; 
or m becomes ssu ^nonounced chu), jis, adei-sa »= to take 
refuge, which transitively becomes adci-chii = to enclose; 
nira-mhi = to be full, makes nira-i>im = to (ill ; md-u, = to 
wither, makes vdtt-u = to cause to wither. These, formations 
are euphonic accretions, which, though i)ermiiiiently aiine.xed to 
the base, are not to be conloiiiided witli it. Like the Turkish 
and other Turanian hiuguage.s, the Dravidiun possesses si causa¬ 
tive conjugation, W'hieli resemblis in u.'^e the Jlijihil of the 
Hebrew. Take, for instance, the verb ht anid, imd try in any 
Indo-European language, to expre.s.'t the. idea of causing one 
person to send another, ami we can only get that by using a 
phrase, instead of u singb' verb. In the Dravidian, a.s in other 
Turanian languages, we have a J'orm wliicb will express the 
entire idea, viz., the cau.sal (•.onjngatioii - f .g., fuutpfm = to send, 
causative, anupint-ri = t.o cause some one else to send ; just as 
ill Turkish we get xrv-diir = ht cause to love, from .sro =r to 
Jove ; utch-ur = to cause to work, IVoin dfch = to work. 

Nouns. The Driividian laiiguag(!s aceonl nukre closely W'ith 
the Turanian than w’itli the Indo-J^urojieaii family in rel'erence 
to the law’s of gender. 

In the Mongolian, Muntchn, Turkish, and Finnisli families of 
language one law of gender universally itrcvails, viz., that all 
thiugs, rational or irrational, animate or inaniinati', are legarded 
as unpersonnl. When iiecessiuy, they ]ireti.\ to common nouns 
Bonie woid denoting sex, eciuivalent to nude or female, he or 
she; hut they regal’d such nouns as neuters, and generally 
Kupjily them with neuter pronouns. 

IVrsian is the only iion-Dravidiaii laiiguag<’ which nse.s one 
pliiralising particle fur nouns denoting animated beings, and 
another and dillerent one fur things inanimate. Druvidian 
nouns are. ilivided into high-caste and caste-less nouns, the. 
former denoting celestial and inlVi'iial deities, and hunmn beings, 
wliicli are treated in tlie, singular as masculine, and IVmiuiue 
respectively, and in the ]ilural, as ejiiceiies, i.t., without dis¬ 
tinguishing between masculine and feminine, and yet dis¬ 
tinguishing both from the neuter. 

The second clus.s, or caste-less iiuinis, includes everylliing void 
of reason, animate or inanimate. All true Dravidi.an naniea of 
towns, rivers, &c., are di'stitnle of every mark of ])e.rsonality or 
gender ; and eveiy noun or jironoun in Avliich the idea of geiulor 
IS formally cxi)resscd, being a com])ound word, is jiecii.ssarily of 
later origin than the nnccjiiqumiided primitives. 

Again, W'ith respect to tin' jn'inciples of jiluralLsation, the 
Dravidiau languages diil'er fi’om the Indu-Euroju-aii, and agree*, 
Avith surjirising exaclne,s.s, Aviili the languages of the Turanian 
.stock. ])r. Max Miiller ,suj>pos<*s that a Dravidi.-in noun neuter 
])liiral, Avitli its siillix of jilurality i.s felt to be a conipouiul, 
Hoinelliing, like, r.//.,;ininml-mass = animals; boy-croAA’d = boys; 
stone-heaj) = stones; and that on thisuccemnt it is followetl ]>y a 
verb in the singular, c.f/., ‘naln madu nicygir.adu = four ox is 
fcdinif,^ while to say “urdii niihlugal iiieygindraiiii, i.c., fuiir 
oxen, (ire feedinil, Avouhl sound clnm.'^y and ]ted.antic. 

Tlie (Jrcek verb seems to ixhibit signs of a Turanian iii- 
iluence in the use of the singular verb for the neuter jdural of : 
nouns. I 

The ])luralising particle in Hungarian is itk, c.ij.f Uu:: = i 
tt house, plural Haxik = houses, lii Turkish it is ftr, as ev — i 
ii house, plural ev-lcr = house,s, Ictijni = a gate, iilural kajiu- * 
ler gati'S. _ ^ 1 

Tn Tamil it is </at, as manei = a house, plural manei-ijdl = 
housei?. In iJio Medo-Scythic of the. Lchistun Inscription the 
plural is formed in a .similar manner, thu.s identilying the 
Dravidiiiii as a luemher of an ancient and wide-sjueail family. 
As regards the pronouns, some have ivnuirkahle analogy to 
Austriuian ^ironouns and others to the Hebrew. 

(For further particulars, avc refer the reader to Dr. Max 
Muller’s Science of Language, vol. i., and esiiecially to the 
Compnrnthe Grammar of the JJravidian or South Indian Family 
of LungaageSf by the Itov. R. Caldw’ell, bvo, London, 185(5, 
to which Ave havi; been ittuch indebted in Rawing up this 
article.) 


DRAW-PLATE. [Wire Drawing, E. C. vol. viii. col. 964.J 
Some draw-plates consist of two rollers, at a definite distance 
apart, between which the metal to be drawn is passed; as in re¬ 
gulating the Avidth of the ribbons of metal for coining. The 
draw-plate for shaping Avindow-leads is little other than a vice 
witli a peculiar pattern of jaws. Silversmiths’ mouldings arc 
drawn through a kind of sAvage. The delicate wire used by 
watclimakcrs is drawn through holes drilled in bits of ruby. 
TJic ordinary draw-phiti‘S foi‘ making Avire and tubing ore of 
steel, tlie Iicile tieing circular, OA’^al, sijuare, Hat, jiolygoiial, or 
ornamental, according to circumstances. In making tubes, the 
hole ill the <lraAv-plate gives the external size uiid form, while a 
mandril is necessary to fashion the interior. [Tube Drawing, 
E. C. vol. viii. col. 410.1 

DRAWING-FKAME. [Cotton Manufacture, E. C. a’oI. 
iii. col. 263 ; CorroN Manut’acture and Trade, E. C. S. col. 
(539 ; Woollen and Worsted Manufactures, E. C. vol. viii. 
col. 1()03.J 

DRENCHES, in A’cti'ilnary medicine, liquid prepaTations 
given to cattle in ijuuntities A’arying from half ii pint to a 
quart. 

DRESSING, in the arts, liquids cnntaiiiing gum, size, 
starch, &c., used to slillen, or “linisli ofl',” i)aper and articles of 
dre.'^s. In cookery, as synonymous with stulliiig. In surgery, 
lint, linen, &c., dijija'd into liquids, .such as Avater, spirit, or 
c.irbolic acid, or sjircad Avitli ointinenls, and ujiplied to Avounds, 
ubsce.sses, or ulcens. AVate.r-iln*Ksing is in common use. Sini^dc 
(Ircsifing is a term aiiplied to the siiiqiler ointments, such as 
coniinoii cerate or s])ermaceti. The use of dTi*s.siugs is p.'irtly to 
exclude the air, the oxygen of Avhicli acts as an irritant, and 
partly to kee]) t.h(! AA'ound or sore in a moist ami supple state ; 
jiartly also to jiromote lu'.'iling by the medicine contained in the 
dres.sing. Great importance is noAV being attached to the exclii- 
.sion and dostruclion of the germs of ilise.aHe. that Iloat in the air, 
e.spe.cially that of ho.s])itals. For this i>ui’pose dressings of close 
texture, coiitiiiniiig euiholic acid, have been used with great 
advantage. 

DRKSSING MACHINE. Many processes in the textile and 
metal m.aiiufartures are called dresstug; hut the dressing via- 
('hin(\ distinctively so named, is eiiqdoyed in preparing votton 
yarns for Aveaving. | Weaving, E. C. vol. viii. col. 804.J 

DRESSINthS, in urchitectuve, the mouldings, carvings, and 
ornamental Av«)rk generally, of a building. The term is often 
employed loo.sely, hut ])roiievly it is restricted to Avliat are un¬ 
derstood to be constructional tealures, not decorations added as 
mere, ornament.. 

DRILL, a .strong tAvilled textile material, mostly employed 
for trousers. [Linen Manofactl’RI':, E. (’. a’oI. v. col. 295.] 

DRILL, the Lincoln “ Revolver,” a li(juid manure ami turnip 
seed <lrill, I'ither for conlimious iiianuriiig and seeding, or for 



Liquid M.imire .and Turnip Seed Drill. 

drop w’ork, Avas exhihitoAl by the Messrs. Clayton and Shutllc- 
Avorth, of Lincoln, at the Leicester Meeting of the Royal Agri¬ 
cultural Society of England, July, 1868, when it Avas awarded 
the silver medal of the society, as a macliine of high merit, there 
being no money prizes that year for drills. It is the invention 
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of a Lincolusliirc agriculturist, Charles George GilJyatt, Esq., of 
Wickenby Manor, whose extensive practical experience enabled 
him to remedy tlie many shortcomings of the liquid manure drills 
then in use. [Drilling, E. C. vol. iii. col. 673.] The Lincobi 
drill, although strong, is light in draught. It is mounted on 
high wooden wheels, ivith shafts for one horse, "with provision for 
a trace-horse on hilly ground. The annexed illustration, with 
])art of the olf-wliecl broken off to show the working parts, 
will enable u.s the better to give a general descrij>tion of its i 
mechanism and udvimtagea. It was ])atented April 13, 1867 
(No. 1104), under the title “ Improveinenta in liquid manure 
and water drills ; ’’ and at Thirsk, the same year after a fair trial, 
the Yorkshire Agricultural Society awarded it their linst prize 
silver medal. 

The drill consists of a w^atur-tight barrel, wliich revolves by 
means of spur gear fiuni a sjiur wlieel on tlit; Jiuh or nave of the 
carriage wheel, on u bent liollow axle—liollow' only between the 
two discharge ])ipes leading down to the coulters, one on each 
side, the offside pipe being shown in the engraving. In the 
inside of this buriel, at its largest diameter, tliere is attached 
livo row.s of cnpp, one for each (;(jnltei-, which em]>ly themselves 
into two troughs or funnels at the. higher part of t he. bent liollow 
axle. From thence. th('. li(|iiid Hows down through the axle, and 
out at the <le,scending jii]K-s between the barrel and llie hubs «»r 
the two siqiportiug whee.Is, the huit ]>i)iti(ai of the ]»iiie leading 
immediateJy to the coulters, being niaile of tlexible material 
to iieriiiit of the. lise and fall of the cMUilteJ'S in working, and at 
the headluiids. A jifirtioii of one end of the. barri.l is ilividitd 
()jf by a perforated diaphragm across the bai-rel. Into this ]).aTl 
the Buperpliosphate. or other urtilu ial manniv is ]»ut. This is an 
import.ani part <4' the in\«‘nti(m, as the smallest lumps i 
broken <lo\vu by the rotation of the. barrel before tlu'y can ]>ass ' 
through the perforated diaidiragm. A more jierfeet solution iff 
the soluble portion of the muiuire is also eil'ected ; and us the 
roUitiun of the barrel also ])ievents the non-soluble, matter held 
in .suspension from falling to iJie bottom in tJie form of sedi¬ 
ment as experienced in the old liquid manure drills, it follows 
that the sLi]>])ly ol' liquid manui’e to the land is of a more inii- 
lV>rm quality. The ivar spur wheel seen on the. engraving is for 
the seed sowing apparatus ; the liopjier aliove, and two pipe,.-; 
beloAV leading to the coulters, will be readily understood. 

On the ]»eri))hery of the buiiel two rowsiff cams or projectioihs 
are placed, as shown in the illustration, the distance l>etween 
w'liicli is eqii.al to the intended distances between tlu> mangolds 
or turnips grown when singled out. The cams, as the barrel 
revolves, actuate tw*u bent levers, which extend to the seed and 
manure pipes just above the coulters. The extremity of each 
lever is I'urnished wdtb a slide which, ^Yhen pushed foiavard by 
the cam, intercepts the S(^ed and manure for a time. Tiie cam 
end of each lever is furnished with an antifriction wheel, and 
when it pa.sse8 over the cam, the level’ is drawn back by a spring, 
HU that llie seed and niuiiure are thus dropjied at the desired 
distances in the row’s. The c.'uns hi the twa> rows on the peri¬ 
phery of the barrel alternate with each other, so as to leave the 
drops of manure and S(!(:d in the one row halfw’ay between tw’o 
drops in tin; op])osile row’, thus affording the greatest su]>ply (ff 
spare, air, and light to the jdaiite w hen siiiglctl lait, a most im- 
])ortiiiil practical ])rovi.sion of the invention. The row's can be 
adjusted to 23, 25, and 27 iiiclms aj)ait ; and the flow ol' liquid 
can be similarly regulated, the medium being Iroiu 300 to 4(M) 
gallons per acre. 

The adi autages of the Lincoln llevolver drill may be tliua 
summed up :— 

1. The rotation of the barrel jucveidstlic dejiositof sediriieiil. 

2. The resistance, and lienee the draught is, less than in the 
oM drills with chain and buckets on tlie dredging machine 
lirinciple. 

3. There is a greater economy of .space, air, and light to the 
plants Avhen singled out into diagonal row’s, tluin is eil'ected by 
any previous macliine. 

4. The wear and tear of the working pai ts of the imiffeinent 
are below those of any other machine hitherto in use. 

DRIP, ill classic architecture, the Couona [E. 0. col. 634]. 

DRIP, DRIPSTONE, or HOOD-MOULDING, in Gotliu^ 
urcliitecturc, the projecting moulding carried round the heads of 
windows and archways to throw off the rain. The rectangular 
dripstone, or hood-moulding, over the heads of doorw’iiys and 
square-beaded wmdows of the Third Pointed, or I’eipciidicular 
period is frequently termed a label [see examples under Gothic 
Architecture, E. 0. vol. iv. col. 440, &c.]. 

DROP. The term ‘'diop” is usually applied to any mass of 


liquid matter W’hich, by the attraction of its jiarts, assumes the 
splierical foim, and of w’hich the sensible motion is tow’ards the 
eartli. Drops vary in size. A rain-drop, for example, depends 
for its size on the quantity of vapour present at the time and 
place of its foniiation, the traiKiuillity luid electrical condition 
of the air, its rate of motion, the mirubcr and size of the dro])S it 
meets w’ith in its ctmrse, all of which are immeasurable condi¬ 
tions. According to Professor Guthrie (w’hoso scientific investi¬ 
gation of the Huhject is given in the ‘ Proceedings of the Royal 
Society,’ xiii. 444—457), a drop is defined as a mass of liquid 
coUected and held t(»g(.‘thcr hy the attraction of its parts, and 
separated from other matter hy the attrae.tion of gravitation. 
Tills definition excludes such dro])S as those of mist or rain, and 
includes upw’ard-moving di ops, or Ihosi; causi-d by the. downward 
motion of the medium. 

The size of a droj) may depend u])on, and be ij)llutaic<’d by 
variation ill—(1) The seri'-attiactiun and cohesion of the droj)- 
geiierating litpiid ; (2) its adhesion to tin; matter iipcjii which 
the drop is fornitid ; (3) the ,sha])(’ of the niatb’r from w’hich the 
drop moves ; (4) the ]>liysical n-latioii of the. medium through 
W’hich the drop moves, on tlie one haiul, to the liqniil of wliich 
the dro]) is foriiieil, ami, on the otluT hand, to the. mailer on 
which it is formed ; (5) the attraction of gravitation ujiou the 
drop-forming liquiil, ami iijion the medium as influenced by 
their resi)eclive and relative dtarsitics, ami by variation in the 
attracting power of llie earth. 

In the first sciies of exjK riiiieiiis a liquid Avas made to drop 
from a sidid tlirougdi a gas. For this ))ur[>i)se a globe full of the 
li(pii«i umler exjiniiualioii was inverte*! iiitc> a i-ylimler contain¬ 
ing tin’same li(|ui(l, w'illi its mouth snp]torl.ed just iii contact 
W’ith the surfaci' of llie liipiid in the cylinder, into wliich a 
sy]>hou di|)ped, tin- longer liinl) of whic.h eouveyed the liquid to 
an ivory sjdu’ie from which the driqqiiiig took jilaee. The 
ujiper hidf of the sphere Avas covered w'ith cottoii avooI, wliich, 
being W'etted by the liquid, distrilmted it cvi’iily to the iiii- 
t-overed jiortiou of the Hpiieri', As the drops fell from tlie sj»lii‘i’e, 
they Averc received by a funnel, the beak of W'hich W'as a little 
bent, so tliat the drops were tliroAvn out of the ve.rtical, and iq>- 
Avard spla.ffiiiig was avoided. The rate of How through the syphon 
was re.gulateil by raising fir lowering tlie reservoir, in Avbie.li the 
liipiid maintained tlu’ sanni level by tlie method of arniuging 
tlii*gl(d>e alremly imlicateil. In these first experiinenls cocoa- 
nut oil Avas taken as the liquid, and atmosplierie air as the gas. 
The object AA'as Itt dcLemiim’ Iioav far tlie rapidity of drujqiiiig 
iiilluenced the size, of the drops, and to establish the iiiiifonuity 
1 of the size of llie drojis, wliich fall at cmial iulervalH of time. 
We will give a lew of the results, remarking, hoAVi'.viT, that, for 
mure luoliilc liquids the. .'qqiaratus had to be, soiiiewbat modified ; 
and further, that tlu’ bottom of a liemispherical jiJatiiium cup 
was useil .as the deUvering solid instead of the ivory bull. 

A condition of great inflnenee* in the size of drops is the. 
length of the limi'-iutcrval, or the “ growth-time,”as it is called, 
betAvecn tlie successive drops. The tcmjicratiiri* is also aiiotlu r 
important condition. Tlie sizes of dro]is formed of the. same 
liquid are ]aiq»ortii)ual to their Aveights ; of different licjuids, to 
those, Avcigiits ilivided by the specific gravities of tlm. licpiids. It 
would lianlly be ex]»ccl,ed that a coiilinuoiis stream of liquid by 
no means iiiqffies a faster delivi'ry of it than may be achieved by 
a SLicciission of drojis. On the contrary, just as in a long jouincy, 
better ]»r»)grcss may be made by Avalkiiig than by ruiiuing, so 
drojiping may deliver more. ]i(jui<l than that Avliich passes in a 
stream. A uniformly ra[>id series of drojis of cocoa-nut oil may 
bo converted into a stream, and n-converted into drops under 
certain restrictions, Avithoiit altering the quantity of liquid deli¬ 
vered. Driqis undergo, on the Avliole, a coiiliiiuous diminulioii 
in weight or size as the growLli-time increases, so much so, that 
in some cases (c.ocoa-iiut oil, for examph*) the. most rapiilly- 
falliiig drojis are, m;arly twice as heavy as tlie most sJowly- 
falliug ones. This may be accounteil fur prubably from the 
eircuinstuiice. that Avlieu the Ilow of the. liijuid to the, solid from 
which tlie. drop I'aUs is more, slowq the solid becomes covered 
Avith a thinner lilm of liquid; bo that, a.s the droji jtarts, the 
solid re.claims by adhesion nioi’c of the root of the droji than 
Avheii the adhesion of the solid to the. liquid can satisfy itself 
from the tliicker tilm W’liicli surrounds the droji during a more 
rapid ilow. Tlie inffuence of rate extends even to the slow growth¬ 
time of 12". It is very properly pointed out that this connection 
between rate and Aveight (or (juuntity) is ol importance in pre¬ 
scribing or dispensing medicine. A iiliamiacist who measures 
100 drops of a liquid drug at the rate of three drops per second, 
may give half as much again ns one who measures the same 
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number at the rate of one drop in two seconds, and ho on. Thus 
it follows that tliere is no such thing as a drop of normal size. 
At no degree of sloM’iufss in drojjjung do drops assume a size 
unaffected by oven a slight change in the rate of their sequence. 
Hence, in comparing the sizes of drops of different liquids, drops 
must bo taken wliieb follow at exactly the same rate. At all 
rates of dropping from a growth-lime e(pial to to 

inclusive, the drops may be eonveiled into a pennanent stream 
by pouring u little additional oil upon the sphere as the droj>s 
.'ire falling from it. A continuous stream is thus formed, if it 
be protected from cum'nts of air and vibration. At the rate of 
the stream may be cslablislied by the same means for 
aboiit 30", when the eoiitinuous part begins to paljnlate, be¬ 
coming alternately hmger aiifl snorter, thinner aJitl tliirher, 
until at last it draws up, and is ( (inverted into a succession of 
drops. In some liquids tliere is a second maximum size of dro])s, 
as in liipiida of the jdiysical nature of oils, syrups, glycerine, &c. 

Under the same conditions a drop of waier is larger than a 
drop of solution of chloride of calciiiiii of any stn-ngfii wliat- 
ever. The solid matter affects tlie size of the drop by affecting 
tlic cohesion of the water, by asserting its o\mi cola.-sion, by in¬ 
creasing the gra^•ity of the Ji(pii(l, and therehy determining an 
earlier scpar;ition of the drop, and in such a ca-e as that (»f 
chloride of calcium, by the chemicaJ aflinity of the .solitl to the 
]i([iiid, and tin' jirobable formation of hydiates. Th(‘ existence 
of secondary maxima and mininiii in such a. solution is pro¬ 
bably due to the existence of liydratt's of chloiide (»f ealennn 
in Bolutioii, wliic.li arc alt(»g('lher absent in the case of a s(»lu- 
tion of nitre. 

The specific gravity of a li(juid is not by any means the 
most powc'i'ful determinant of the dro])-size. Thus butyric 
acid, which lias sensibly the sann* sjiecilic. gravity as water, has 
a drop Jess than half tlie siz(.‘ of the wufiT-dijq) ; wliile mer¬ 
cury, ]3l, times Jieavier than water, lias no exceptional drop 
size. It ajijicars then that the di-oji-size is m.»t directly de¬ 
pendent upon either the. specitic gravity or the boiling point, 
nor is it obviously related to the. li(iuidity, mobility, or ihiniiess 
of a liquid, since glycerine and eoci»a-iiut oil form smaller 
drops than water, the one being heavier and the otlu-r lighter 
than water, and lioth being viscid or .sluggish. On the other 
hand, alcohol and acetic acid, both ])erfect.ly mobile li(|uids, 
give rise to drojis about half as large as tho.sc of glycerine. 
Jleiice we do not seem to be yet in a position to eonneet drop- 
size with any of the kiiuvin physical or cliemical jiriqx-rties of 
liquids. 

The adhesion between the liipiid which dnqis, and the solid 
from W'hich it drojis, is affected by the curvature and geiiei-al 
geometric distribution of the solid, and variation in adhesion 
lictweeii the liquid and the solid ari.'.iiig from variation in form 
affects the size of the drttp. Willi spheres of tlie same m.aterial, 
but of different radii, used with the, .same li(juid, sneli as 
W'atcr dropping at a fixed rate, tlie drop increa.ses in size as tlie 
radius of tlie sphere iiiereases, and the differenee may I'asily 
amount to lialf the largest drtqi-.size. This again is important 
to dis](en.sers of medicines, since tlie (juantity of li(juid drojqied 
may vary materially Avilli the form of the lip of the bottle. 

Ill the case of a surface of grealer curvature, tlie base of the 
dro]) has more nearly its muxiimiiii size ; the eeiitre of gravity 
of the liquid tilni from W'liicli the drojt iiang.s is nearer to the. 
centre of gravity of the liaiigiiig ilrojt ; the contact between tlie 
two i.s more extensive and intimate, ,so that the droj) is held 
for a longer time and therefore grows moiv. 

The nature of the solid from which the ilroji fulls has also 
an influeiiee. If three e(|ual spluMes of brass, glass, and coik 
be hung one above the otber, so that the droi) from one sphere 
limy fall iqiun the lower one, in whatever oiuer tlie .spheres be 
arranged, with a uniform Ilow and a growth-time not (piicker 
than 2" the dnqiping from the cork will tak(! jihice with the great¬ 
est rajiidity, that from the glass next, and that from the brass most 
slowly, showing that the Inass gives rise to the largest, the glass 
to the next largest, and the cork to the smallest drops. Thus it 
Avould seem that the drops are in the same order as to size 
as are the soluls as to density ; but such is not always the case, 
for Borne other property as well as density is at >York toiuHuence, 
tlie di’op-sizo. Density, indeed, <iocs not exert the mo-st 
powerful iufluonce, hir there is about half as great a differenee. 
ijctween the sizes of drops from antimony and tin as bet>vcen 
those from cork and brass, although the difference of density 
between tbe first two i.s small compared with that between the 
last, yulphur, also, gives rise to drops intermediate between 
those of antimony and cadmium. Of all the solids tried. 
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antimony delivers the Bmallest, tin the largest drops. Of all 
the liquids examined, water has the grcate.st, and acetic acid the 
least drop-.size. “Wetting” implies a superiority of adhesion 
behvecn the .solid and the liquid over the cohesion of the liquid; 
and in all cases where a liquid drops from a solid which it 
wets, the act of separation is a disruption of the liquid, and 
not a .sejiaration of the liquid from the solid ; that is, the .sepa¬ 
ration of the <lrop is a failure of cohesion and not of adlie- 
.sion. AVheii water lalls from glass through air, immediately 
after the drop Kiqiarate.s, a very iiiimitu drop is fre([ucntl^ 
jmq'ccted upwards from the iijiper .surface of the droj). This 
irol'alily ari.se.s from the drop at the instant of .separation not 
icing spherical, but in a.s.siimiiig the .spherical form, the 
.secondary drop i.s Hung oil'. The ])]icnomeiion is seen miicli 
iiKue di.stiiiclly when water drops through benzole or turpentine. 

'I’emjierature lias very little inilui'iice on the drop-,size in the 
ease of water, within a range (ff 20'^ C, Imt the lower the tempe¬ 
rature. till- larger the dro]i. A similar remark applies to tur¬ 
pentine, acetic acid, and alcohol. 

Several leniarkabhi exj)eriment.s Avere made on the phe¬ 
nomena jire.seiilcd b}- a licjuid, dio])j>iiig from a .solid into a liquid. 
The space at our di.spo.sal doe.s not alhjwus to give many detail.s. 
It ajtjiears that whether water or nie.rcury dru]> through tiir- 
jK-iitiiie and benzole, the drop through benzole is greater than 
the drop ihrougli turpentine ; or if the drop-size of A through B 
be gre.al(T than the <lro]»-,size of A through C, then the'dixip- 
,si/,e of 1) through IJ is also greater tliuii the dr()p-.size of D 
through (?. 

hi conclusion, tlie. main results have been collected by Pro- 
f(.*.s.sor (bitlirie into tlw! Ibllowing laAV.s :—(1) The drnp-.size 
dejieiids Upon the rate of drojqiiiig—the (piii'ker the .succe8,siou, 
the larger, generally, is llu* (h*o]» ; the. sloAver the riiti', the more 
.striclly is tlii.s the case : thi.s Jaw depends upon the difference at 
dillereiit rates of the thickiic.ss of tin* tiliii from Avhich the drop 
falls. (2) The droji-size Uepe.nds ujion the nature and the 
(juaiilily of the solid Avliieli the dro])])ing liquid h(jld.s in solution. 
If the liipiid .stand in no cliemical relation to tbe solid, the drop- 
.sizc. in g(‘neruJ diminishes us the (plant ity of solid contained m 
tbe. liipiid incieuses. (3) 'I'lie druji-size, (hqiends upon the 
elieiiiicaJ nature of the dropping liipiid, and little or nothing 
ujion its den.sity. (1) The (.IrojeHize (lejiendsupon the geometric 
relation between tlie solid and the Ihjiiid. If the solid be H])hc*ri- 
eal, the largest, droids fall from the largest spheres. (6) The 
drop-size depends iqion the. chemical nature of the solid from 
Avliich the. drop falls, and little or nothing ii]>on its density. 
(0) Tlie dro])-siz(; dejieiids upon teniperalure, for the higher the 
lenqierature the smaller the droj». (7) Tlie nature or tension of 
tlie, gaseous medium lias little or no elfect upon drop-.sizc. Tlie 
follow ing laws relate to a li(iiii(.I lalliiig from a solid into a liquid. 
(H) The, droj)-size of a Ihplid which falls under like, conditions 
through Viirioiis media does not diqieiid Avliolly on the. den.sity 
of the. medium, and coiiscxpieiit variation in the w'eiglil in the 
medium of the dropping liipiid. (9) If there he two liquids, A 
and i», w’hicli <lrop under like conditions through air, and the 
(Iroj)-size of the one, A, be, greater than the drop-size of the other, 

P., then if a third liquid, C, be made to drop through A and 
through B, the droji-size of () through A isgrealerthaiithedi'op- 
,size uf C through P>. (10) If the drop-size of A through B be 

grealer tJian the drop-size of A through 0, then the drop-size of 
a foui tli liquid, 1), through B i.s also greater than the drop-.size of 
I) through 1.'. (11) If a Ihpiid, A, drop under like coiulition.g in 

succession through two licjiiids, B and C, th(?n its drop-size 
Ihrougli any mixture of B and C is intermediate betAve.en its drop- 
size tliiougli B and its drop-size through C. (12) The drop-size 
of any iiiixUini of two liquids, A and B, dropping through a third 
ii(|uid, (1, is intermediate hetweeii tlie droji-size of A through C 
and that of B tliroiigli (.!. (Bt) If tlie Ihpiid X has a larger drop- 
.Nize than the li(piid Y in tlie liipiid Z, then the liquid Z ha.8 a 
larger drojj-size in X than it has in Y. (14) If a licjuid X has 
a larger dro])-Hize. than a li([ni(l Y in air, then the drop-size of X 
through Y is large]* than the drop-size, of Y through X. (15) If 
the drop-size of X be greater than the drop-size of Y in air, and 
the droji-.size of Y be greater than the drop-size of Z in air, then 
the. ratio between the (Irop-sizes of X in any mixture of Y and 
Z, and the drop-size of that mixture of Y and Z through X is 
greatest when the ratio between Y and Z is unity. See Bubble, 

K. C. S. col. 3H3, also Statauometer or Staktometek, an in- 
Rtnimeiit for measuring Drops, K. (.\ S. 

DROP AND SURFACE TENSION. [Surface Tension 
OF Liquids, E. C. S. ) ' 

DROSSING is the first process in the manufacture of red 
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lead. [L 43 AD Manuf acture, E. C. vol. v. col. 151.] It converts 
the lead into protoxide, preparatory to a further conversion into 
red lead. The dro.ssin{?-oven is a low, arched funiace, something 
like a baker’s oven, witli no inlet or outlet except in front. In 
some works a drossing machine is used, consisting of an oven 
Avitli a dished or hollow bottom, a rotating vertical shaft, and 
arms or paddles that agitate the molten lead. 

DIIUGOET [Carpet Manufacture, E. C. vol. ii. col. 62.3], 
is a cheaper and coarser kind of carjiet, somoiimes felted. 

ERUIDICAL EEMATNS [Stone Circles, E. C. S.]. 

DRUNKENNESS. [Intemperance, E. C. S.] 

DRY-POINT [Engraving, E. C. vol. iii. col. 888J. 

DRYADES (Gntek ApvdSet, fi-oiii Spvi the oak, sacred to 
Zeus) in tlie Greek mythology, wood-nymphs, who came into 
(•xistence with the tr(;(;s in which they abode and witli whicli 
they died, lleijce they an; alsf) calh'd Htinmih'jindvit (Gn*ek 
'AfiaSpviSeT^ fioin at the siiine time with, and SpDx'). Servius 
inde(Hl distinguishes between them, confining the name of 
}Jamadryad(!S to those whose lives are bound up with the tre(*s 
they inhabit. The dryades seem to be of Arcadian origin. Ac¬ 
cording to Pansanias, Erato, tlu*. wile of Areas, tin* ancestor of the 
Arcadians, was a dryad, for tlic Arcadians, be say.s, crdl their 
nymphs Naiades, Dryades, and Ejnmelides (Paiis.,b. viii. ch. 4). 
[Nvmphs, E. C. S.]. 

DRYERS ; DR VINO OIL. [Oils, Manufacture of, E. G. 
vol. vi. col. 28; Painting, Iforsu, E. C. vol. vi. eol. 228.J 
The dryers used by house-painters are not themselves oils ; they 
are small additions of litharge or sugar of lead to oil-paint, to 
enable it to dry more (luicklv. 

DRYING ;'DRnNG MAGTTl^UilS. The .applimtion of 
centrifugal forc(MU drying wet textile and olh<*r substances is 
treated in Drying AIagiiines, E. (\ vol. iii. col. 68(5; in Cen¬ 
trifugal Machines, E. G. S. eol, 477 ; and in the articles re¬ 
lating to RLEAcniNG, (Iaijco-Putntlng, ano WABiiLsai, E. (X, 
and E. V, S. 

DRYING-MAGIIINES, AGRKTTI/ITTllAL. For a long 
W'ries of years the Society of Arts olfered a ]»ri/,e for drying 
harvest ]troduce in wi'l seasons. Many ](r(i;jeel-^ were, IVuin lime 
to tini(‘, laid before tin* society, but none of them ]M)ssessed i 
practical merit. More recently the gold medal of the society, j 
with a money prize (4‘ fifty guiin-as, was oflm'd f\»r the best j 
essay on harvesting e.orn in wet seasoi ul .wauled to Mr. 
W. A. Gibbs, of Gilwell I’ark, Essex. Mr. (bbl> since »»btained 
the prize of tlie. Highland and Agricultuml So<‘ ty of Scotland 
for the. best ciis.say on “harvesting liay in wet ''ea.sojjs.” The 
latter essay is an .account of Mr. Gibbs’ own pr -liee at Gilwell 
Park in drying sheaves and hay witli his diying naehines, com¬ 
pared with the old natural ])lan, hence its practiiad vain 
essay, with illustrations, is published in the Transaction of the 
society. 

The annexed engraving, illustrates Mr. Gibbs’ “sheaf corn 
dryer.” The engiin* A in use is a common portable one, tlie 


H, into which the heated air is forced from the discharge pipe of 
the fail. The side wall ijf II is i*emoved to show the nature of 
the drying apparatus xvithiii. Thus a sheaf is placed upon each 
of the perforated conical tubi's G G G, up which the hot air 
from F rises. Only eight drying tubes are shown; but in 
Mr. Gibbs’ drying bouse, used in 1869, which was 12 feet 
square (12 x 12) there are sixty-four such tubes. The drying 
liouse^ is divided ecpially into two compartments by an iron 
partition doxni the middle, one, for the sheaves being dried, and 
the otluT for emiilying .and tilling. There would thus be thirty- 
two sheaye.s in each eomnartment. Rut in a diying house, 
12 X 21 feet (a vi*ry suitable .size for ordinary sized farms) each 
compartment would diy sixty-four sheavi'.s in a quarter of an 
hour, = 2.’)6 per hour, wliicli, on an (trdinary average, ni.ay be 
taken to ivpre.sitnt half an .acre, or twidve acres in twenty-four 
lioura, liy keejnng the machine, going day and night hy a relay 
of h.amls. Tlii.s i.s based ujnm what Mr. Gihbs actually did in 
18(59, thirty-two dreiichi-d wheat sheave.s being dri»*.d and 
rendered tit for threshing in fifteen iuinute.s, the xvork of drying 
lu'.iiig continued at this mte until the whoh* crop was safely 
harve.sted and threslu'd. 

The engraving shows a second b.and or strap driven by the 
fly-wheel, which pa.s.se.s over the roof of the diying house H, by^ 
means of two sujipnrts and four pulleys. Only one-fourth of 
the pow<*r of an eight-liorsc engine is used in driving the hot 
blast fan, .‘to that the rciiiaiiider of the .avuil.'ible power may be 
n.sed eitlu-r in rai.sing tin; .sheaves to the shack by .an ordinary 
sheaf ele vator, or in tlin-.shing ibe sbe.ave.s. A ten-borsc engine 
would dry, tbiv.sb, anil elevate the straw on to the stack and 
so on, Tn.stead of a portabh* engine, a horse gear may be used for 
driving tin* fan, tlu* whole of (he heated air being supplied by 
llie uu(U*rgr()Uiid stove througli D for diying the stieaves, &c. 

The wet bay or grass-drying machine is similar to the sheaf 
dryer, with this dilfereiicc*: 'that instisad of the perforated cones 
G (t G, levens with an u]) and down moveiiu'nt are used so as to 
lei the healed air into tin* bay, and thus ciiiTy off the steam with¬ 
out e.ondensat ion. linh'ed, u))on thi.*^ dejtcnds Mr. Gibbs’ suc- 
ec.ss. It i.s an ea.sy mailer to convert the inoi.sture in wet Imy 
or .sheaves into sli*am, the dilliculty experienced by other 
inventors Ii.is be.eii to remove that .steam without condensation. 
This J\Ir. Gilibs clfechs. TJie middJi* ]>artition and the bottom 
floor above F are removed .so as to make tlie Jieated air pa.s.s 
directly tlirongli llie hay ke])t in motion by Ibe levers and forks 
of the two persons in attendance, one for feeding in the. wet hay, 
and tlu* other for the removal of the hay as it becomes dry 
uiid lit for stacking by an eb'vator. 

Mr. Gibbs has also brought, out a diying machine for drying 
threshed corn, brewers’ grains, boj>s, roots, and the. like. The 
inac.liiiiery uiul ajtjiaratus for generating and .supplying heated 
air for drying are similar to the preceding two examples. The 
grain dryer eonsists of a long hollow tulie in the form of a frns- 
truin of a cone, the length and sectioual dimensious being equal 
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chimney being taken olF at the hinge, .and a short jji))e. fastened 
on to the “ exiiaust ” to carry utf tlu; steam, li is a hot blast 
fun driven by means of a straj) from olf the. lly-wheel. G i.s the 
casing of the feed apparatus of the fan, throngli which all the, 
'VUBte h(;at of the engine is drawn. The back plate of the 
Biiioke-box is removed, and a wire screen interposes betwa*cii to 
intercept sparks that otherwise might p.ass through the fan. 
D Ls an air duct from an auxiliary furnace or stove, sunk in the 
ground, and not shown in the engraving, should more- lieat be 
required than the engine can supjily. E E arc valve rods for 
reflating the supjily of liot or colld air. F is the open space 
below the iron drying floor of the corrugated iron drying house, 


to the. uniouiit of work to be done in a given time. The tube 
lies at an angle, which is adjusted either by lever or screw, so 
as to regulate the velocity of tlu; grain ns the ])rocess of drj'ing 
may require ; and it has either a rotary or o.scilluting motion, 
each rotation or oscillation working tlie grain forward accord¬ 
ing to the inclination at which the dryer .acts. It is pro¬ 
vided xvitli means along its l(;ngtli for letting out the heated air 
loaded with steam. The wet grain is fed into a hopper at the 
upper end, from wliieh it i)as.ses into tlie dryer through a hose 
or pipe, and the dried grain jiassc.s out at theojiposite end. 

Tlie drying machines of Milburn and Co,, Whitechapel, 
London, and Davey, Paxman, and Co., Colchester, Essex, merit 
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notice. The fomer is cliicifly used in drying brewers’ grains, 
and the latter, corn. 

DUALISM, a system wliosc central idea may he strictly de¬ 
fined as the deification of two co-ordinate but antagonistic prin¬ 
ciples, of good and evil. It emerges in the history of human 
thought as one of the various tentative explanations of the 
mystery of idiysic-al and moral evil, the question as to the origin 
of wliich it confronts and assunu's to answer. It is essentially 
at variance with atheistic and with jiantheistic cum'ej)tion.s, as 
wcJl as with any system of the universe which admits of a dy¬ 
namic Ood only, of whom may be predicated (‘thically an abso¬ 
lute; exclusion and neutrality, or an absolute comj)reliensioM and 
iudiffereuce. ft is also at variance, although not in the extieme 
sense of contradiction, 1ml in a qualified degree, and, as it were, 
incidentally, Avitli those speculations which turn or evade the 
<iiiestion hy demying the existence of evil; jm-dicating its sub¬ 
stantial identity with good; hy afiinuiug that it is good gone 
astray, or that it is the negation or destitution f>f good. 

In its most rigid, which is also its most rare form, dualism 
presents the notion of the. < xistence of two independent jirin- 
ciples which carry on against each otlier an eternal and indeci 
sivewar : a notion whicJi is varied hy the imputation to the ]>rin- 
cipie oi evil of a temporary jueponderauci* over the good, or con¬ 
versely, or to each of a sometime equality, the final result in' any 
of these eases being a determination in favour of the good. So 
far as dualisni is a theory of conflict hetwc'eu opposite ethieal 
j)rincij»les, it will be found attaching itself either openly or 
ostensibly, or in vaiying degrees of subth-ty and secrecy, to any 
ilieological sysban—-however tolerant it may be, on'the one 
hand, in tin; nuniher of its gods, or however strict it may be on 
the othe.r Jiand, in its claims to a monotheistic bjisis -which takes 
cogiii/am;(* of virtue and vice, of morality and immorality, dn 
formal dualism tin; conflict, is carried on by one ]U'im;iple against 
the other, each being reinforced by inferior juiiiciples or beings 
of Ills own creation and partaking of his own character; in liol}'- 
theisin, tlie conflict is waged not so much between as amongst a 
number ofdeities.some of whom are invariably ]»ropitious orbeiie- 
vohmi, or else invariably cruel and malicious, whilst others are 
good or Ijad by turns, according to i‘n;cideiit or caprice ; and in 
nionotlieistio syst ems the conllic.t is relegated to hosts of angels and 
of devils, or of good and evil genii, by an Almighty Umpire, who 
will, when lie will, determine; the straggle in the. tinal triumph 
of good Jind the annihilation (jf evil, or tlie eternal jmiiislimeut 
of its champions and abettors. I'erliajts in every system in 
which dualism may he (l(;tt;cte,d it is right to believe in the proha- 
hililyof an antecedent idea of unity, which lias been obscured by 
tlie wiili;-s])rea(l and invnressihle phenomena of aiitagoiii.sm ; us 
there is naisoii to conclude that in Hu; typical systi;in (»f dualism 
itself, the stres.s of evidence is in favour of regarding the two 
indei»endent and eonllicting prinei[des—in this (Use named 
lloruiazd and Ahriinan—as Bccoiidary to another being from 
whom they originated. 

The dualism of the lower raiies ol' ni.'inkind scarcely advances 
so far as to assume an etliic.al signilicance ; hut is eoiiversaiit 
rather about pleasure and jiain, about hle.ssiugs and calamities, 
about the pro.sperity or the luisfortmies of the individual, the 
family, the trihi;, or the nation. Quick to generalise from what 
is mo.st obnoxious to hi.s senses or disa.str()us to his pro.sj)eet.s, 
the savagi; dualist frequently regards the (.food Deity as car(;less 
ami ri;mote, in com pari son with the active and instant ]m‘sence 
ol the Evil Deity. Ilis love and reveri;nci; for the one is con.-.e- 
quently an inoperative affection as compared with lii.s dread of 
the other ; aiicf his worsliip hecomes rather a i)ro[)iliatioji of the 
hostile ]»rinciple than a thankful service oll’ejed to tlu; Deity, 
who is loo regardless and inactive to benefit him, and too bene¬ 
volent to do him injury. This tendency culminates in a special 
form of dualism which prevails among the Izedis, or Devil- 
worshippers, wdio, whilst recognising the existence of a Siqirenie 
Doing, render a ]h;cu liar homage and reverence to Satan, chief of 
the angelic host, wlio at present lias tlu; jmwer to alHict and 
injure mankind, and in his restoration will havi; the powe.r of 
rewarding' them. Only in the most debased and cheerlos-s 
savagery is such a sinister philosophy possible ; and if it sur¬ 
vives at ali at present, it is the survival, not of life, hut of 
petrifaction. The idea of good, indeed, has become so predomi¬ 
nant as to render impossible of })erpetuatioii or of reproduction 
any system of dualism in which the terms or the issues of the 
wullict could for a moment seem to he in doubt; and modem 
Pdrsf rationalism affirms that “ what is written in the Vandiddd 
about Hormazd and Ahriraan, and Light and Dai'kness, is a 
pa/rable of our prophet Zailiisht (Zoroaster). Iloimazd and 


Light are good works; and Ahriman an<l Darkness are evil 
works ; as wliat is good is Hormazd, and what is had is 
Ahriman. Liberality is Light, and Stinginess, Darkness; the 
restraining of Anger is Hormazd, and the indulging of it is 
Ahriman ; Humility is Hormazd, and Pride is Aliriman. So, 
in like manner, may tlie other good and evil qualities he spoken 
of.” (* Tdlini-i-Zurtoosht; or, the Doctrine of Zorotister, &c., 
hy [Dosahhdf SohnihjfJ a Pars! Priest.’) The leading thought of 
the religion of Zoroaster, the literal truth of whose dogmas 
Dosahluii, Aspaiuliarjf Framjf—who, in a controversial treatise, 
entitled, ‘ JIiidi-i-Gum llahiln,’ expresses the opinion that 
“ Ahriman hu.s no ri;al existence, hut is (merely) an emblem of 
vice or evil ”—and oth(;r Pjlrsi rationalists re.pudiate, is the con- 
t(;st of Good and Evil—a contest tyqufied and involved in that of 
Day and Night, Light and Darkness, which attains personality 
in the warfare of Hormazd and Alirimaii, who were coetaiieously 
produced hy tlu; first and original h(;ing, Zarvana-Akarana, or 
rinie-withoiit-honnds, in whom, or hy whom, the universe exists. 
The, antugoiiisru of the.se two ])rinciple.s penetrated the entire 
ciyation. Hormazd, tlu; supremely jaire and Good lieing, tlu; 
Light, and Hie (’reative Word, Is oppo.sed hy Ahriman, tlu; 
Evil Being, the jiriiicijile of Darkness, the essence hidden in 
crinie,the aiithor of di.scord and anarchy, the chii;l‘ of those who 
have no chief. Whatever Hormazd originated in the way of 
strength, beauty, and goodne-.ss in thought, word, or deed, 
Ahriinan set himself at onci; to counti'ract or to defile. The arena 
of conflict was co-extensive with the universe -it was heaven 
and earth, llu‘ world of spLiils, tlu- heart of man, the elements, 
regions and cmitinents, birds and beasts, fruits and llowcrs. In 
the end tlie hope was held out that Ahriman liiinsell’ should 
he i>urilie<l, evil sliuiild he subdued, and the antagonism of 
creation should disujjpi;ar. 

The cju-dinal doctrine (d‘ Zoroaster Avas inc.orpuiated into tlu; 
(juasi-Cfiiiistian system oC Manes (Maiiichams), wliich began 
with the supposition of two eternal and co-existent kingdoms, 
scvcially ol Light and Darkness, which Imrdi'r on each other, 
and are under the ilominion, the one of God, and the other of 
"TAtj, Hyle, Matter, oi’ the Demon. 

DU(H<, a coarse, sUong, heavy, white linen fabric., much used 
for smock-frocks hy ugriciilliiral Jahourer.s, and also for a general 
Avorkiiig dre.ss by many chis.si'.s of artisans. 

DUGKJNG STOUTi [Gucking Stool, E. G. vol, iii, col. 

DUCTUS {duco, t(.> lead or draAv), a name giA^en to many 
(hanne.ls in the liumau body Ihrougli Avhich lliiids are trans- 
niitled. T\yo td’ tliesi', D. artermiitt and J). vnums, exist only 
duiing the life of the fectus, hut are closed .soon after hirtli. Of 
l)eriiiaiu;nt ducts the most impoiiant are the 1). Ihomriciuf^wliich 
conducts the chyle from tlu; intestines, and the lym])h from the 
.uh-sorheiits, into tlu; left siihclavian vein; the JX thnrncicus dexter, 
Avhich ]»(;rlonna a like, function for the absorbents of the right 
arm; the ]). hep(((i('m, which results from the union of the 
snialler ducts of the liver ; tlu: JK cystica.'?, which joins the neck 
ol’ the gall-hluddur to the duct last named,—the Iaa'o together 
forming the JK comm unis cholcdoclius; and the 1K 2 )(inci'aUicus, 
wliich joins the gall-duct and enters the duodenum, Buiiiih;- 
meiit ed liy the IK pancrcatirus minor. The list is completed hy 
the D. (ul iiasurn, Avhich conducts the tears from the lacryinal 
.sac to the nostril ; the D. proslaticij JJ. ejaculatorius, and J). (or 
r«,s) deferens, connected Avith the urinary and genital systems ; 
the JK lacliferi, or milk-ducts of the fenililc breast; the ducts of 
Steiio and Wharton, which, Avith the suhlirigual,convey the saliva 
from the parotid, suhniaxillary, and siihlingual glands respectively 
into the mouth; and, lastly, the ducts of Beliiii, or orifices of the 
uriniferouH glands of tlie kiilney. 

DUMAyiN, Although acetone is the 

chief ]>roduct obtained hy the dry distillation of the acetates, 
yet siiiall quantities of other ciompounds are produced at the 
same time ; these may be readily sejiaratcd hy a careful rectifi¬ 
cation, ii considerahh: quantities ol crude acetone are operated 
iqion. Dumasin is the liquid found in the jiortion which comes 
over hetAveen 120’’ and 125“ It ia colourless, insoluble in 
Avater, hut miscible v/ith alcohol in all proportions. Like the 
ketones, it comhinc.s with sodic hydric sulphite, forming a 
crystalline compound. (Fittig, Ann. Ghem. l^harm. cx. 17.) 

DUNNAGE, in the stowage of merchandise on shipboard, is 
a mass of material of small value placed in the bottom of a ship 
to rest the cargo upon. ^ It consists of loose wood of any kind, 
iftggofs, bou^s, old sails, or matting, &c. The dunnage helps 
to trim the snip, or maintain it on an even keel, an d to keep the 
Avater from the cargo in the event of leakage. 
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DUODECIMALS, Theory of. The application of the 
(luodecinial system to many of the arithmetical operations 
involved in the constructive arts would very much diminish tin 
labour so frequently expended upon leiiffthy culeulatiqns, if it 
were more generally practi.sed ana understood : and it is much 
to he regretted that notice of the working of the system is conj- 
nionly omitted in the books u]>rin arithmeti-c. To compre¬ 
hend the theory rightly, we must fu’st clearly perceive that the 
common, denary, or <lecimal system of arithmetic, having the 
numhor 10 as its root or base, is in every respect anJ arbitrary 
one, the origin and utility of wliich is not now ]n‘oj)Osed to be 
discussed. We might just as well have adopted the quaternary, 
having 4 as its base and 3 as its highest iigurii, or tlie rpii 
nary, having 5 for base and 4 for liighest figure, as the denary 
or decimal system. Had we ado]jted the dnodecimal system oC 
numeration, having 12 for base and 11 as the highest figure, we 
should have required the invention ol‘ two new and arbitrary 
signs to represent ten and elerca wlnm taken together, and in 
jn'acticc, it will be found convenient to use an 0 lying down (o ) 
for 10 , and a 1 lying down (r-^) for 11 , or to write the figures 10, 
11 in smaller type, or what is perha])s better the initials f, e. In 
this duodecimal system, then, we should reckon tliiLs :— 

1, 2, 3, 4, .'i, G, 7, 8, !), f, e, 10, 11, 12, 13, &c., 

where 13, for example, means 1x124-3, that in fftern in the 
common system, and so forth : iii the sanu; way as tin*, (piinary 
would be thus counted 1, 2, 3, 4, lo, 11, 12, 13, &c., Avhere 12, 
for example, is equivalent to I Xb-}-2, that is nereii, (»f the com¬ 
mon system. 

ruACTicii. With this knowledge of tlu*. theory we may now 
proceed to its i)ractical application lo (i) integral, ami (ii) 
fractional numbers. 

(i.) Integral numbers ;—The Addition of integers in the duo¬ 
decimal system would be thus carriiid out; and the working 
is this; eleveu 4 "five-f-Hix=atwenty-two, (that is, • — 

according to the duoclecimal systeju, 1 X 124 - 10 ) /bOG 
= D, we therefore put dovm f and carry one, to tb<> i 230,'> 
next row, and proceed as follows, I 4 -I+0="‘*h‘ven, j 4 /. I r 

that is, i!; the Third roAv has nothing carried from 1 |r,(; 

the second, f 4 "'*J+b=^lH, that is lXl 2 -bG — 10 , put 

down 0 , curry one; I'ouith row, l+44-2 + <= -* 

seventeen, that is 1 Xl 24 -.’'is=ir), 

The jU’ucess of Subtraction is carried out in an -- 

analogous maimer: eleven from seven, borrow I cl/.7 

twelve (not ten us in the denary system), ele\en | /41c 

from nineteen, eight; owe one, two from ten, 
eight; four from one, liorrow tweh-e, four from ' ' ' - 

thirteen nine; owe one, eleven from eleven no - 

remainder. 

Division and Multiplication are to be iterformed in a corre.s- 
pondiii'f Avay, thii.s it Avill not rc(tuirc any detailed ex])lanution 
to sec that 


in the flommon 
system cor¬ 
responds 
with 




'Fhe reason of this will be easily seen from the ibiluwiiig equa¬ 
tions :— 

(1X 10<)4-(3X io=»)4-(r) X i()2)4.(7x 10)4-3= 

13579 = (7x12«)4-(/X12’)4-(3X12)4-7. 

And in a similar manner the conversion of a duodecimal into a 
denary expres,sion, thus ;— 


/id) 

J2 

721 ' 

_ 12 

1 Jfi3 
12 
i7r)().^) 


(ii) Fraction.s, Tin; ])eculiar and practical value of this 
system of uumeratiou is remarkahly illiistratcid by an expedi¬ 
tious metlmd it iutroduced of computing the superficial contents 
of any rectaUgidar surface from the given leiigtlis of the sides in 
feet ami iucluv. ; or of finding the length of one side from the 
given contents and length of tlu' other side. In these cases we 
simply apply the methods worked above (in correlative tuunhi- 
nation with the ordinary rule.s for working decimal fractions), 
and only necessarily a.s far as n'gards the figures involved in the 
fractional pari, and proceed thus :— 

Example I. 

h'iml the .square contents in feet and inclics of a rectangle 
nu-asnriug (j//. 7?n. by t)//. lU)i. 

Here as the *35 is in the 
diUHlecimal system we 
musl. con.sider it equal 
lo 3Xl24-f>, that is 41 
in the common system. 
The, only reason that we 
do not treat the luulti- 

_ I plication of the two in- 

! 41 tcgi‘rs 5) and G as duode- 

' - --— ciinals is that it shortens 

the work ; we might have .said duodecimally : 0x7 — 53, enny 
5, OxG-f4c4-G (in the U])])er row) =55, and this on 
being converte(l to common .sy.stem = 5x12-1-5 = 65, as above 
worked. This exampli’ worked in the common method by 
reduction lo inclie.s would luive involvi-d quite as much nieutal 
labour and the enqdoyment of forty-lour instead of eighteen 
figures. 


G'7 0"11 

12 12 
70 *110 

- -7^ 

1071 
833 
12 17)401 



16)432(27 
32 

and with 

112 

The conversion of a given expression in the denary scale into 
an equivalent duodecimal is thus performed :— 


*7/37 

ARTB and SCI. DIV.^BUP, 



14)300(23 

28 

40 

40 
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But if worked tluodeciiuull}- ojily as regaids tlic figures iuvolvcd 
in tlie fractional portion, thus 

, l()-l)76*r)7(7*7 I 

I 121 

I r> f 7 

: 5 a 


In these cases only seventeen und right ecu figures liav^e bj-eii 
used respectively, against lil’ty-oue in tin; ordinary method of 
reduction and division. 

DURBAR, a Persian word signifying a house or <l\\'elling, a 
court or area ; and having also tlie s])eciiil nieuniags of an 
audience-chamber, and the court or levee of si ]>riuce. Tlie use 
of the word in this sense prevails Lliroiiglioiil India ; and it has 
taken its place in the English hinguage, in which it is jiariicii- 
larly applied to the static receptions at which th(‘ friendly, 
allied, subject, or jiTotected jirin CCS of India ])ay their ii'sjiects 
to the Governors of Pivsidencies or the (Jovernor-Oeneral, or at 
which they receive these ollicials, or each othei-. 

DUROL, (^4/A*)- memher of the aromatic 

series is one of the tliree conceivable tetrainethvlbeji/oLs, anti is 
obtained from xylol by first converting it into trimethylbenzol 
(pseudoenmol), and then preparing the beautifully crystalline 
monobromopseudocumol from the latter. Durol is obtained 
by acting on an ethereal solution of this bromine c.om])ound 
and metliylic iodide with sodium. It crystallizes from al¬ 
cohol in mono- or triclinic crystals, Avhicli are readily .soluble 
in alcohol, ether, aiul benzol. It melts at 80'^, anti boils at UK)’. 
It readily yields substitution products when treated with nitric 
acid or with bromine. (.Junnasch ami i'ittig, ZcUs. Chon. J870, 
161.) 

DUSTOOK; DUSTOORIE (DastQr; Dastarl). Dustoorisa 
Persian word etymologically ctuinecb.'tl with llie snb.sl.antive 
(last, a hand; and has aciiuired the .secondary meanings of mode, 
manner, fashion, or custtmi. in the lust sense t'.speeially it is 
used throughout India to express t\ cerlain ninvritten social law 
which is represented as being the most jiowerbil of all the 
motives which actuate the peo])le of lliat country, and as scarcely 
less tyrannical and disadvantageous than tlu; institution ofea-ste 
itself. It is the blind conservatism of dustoor whicli per]tetnates 
the bribery of petty and uninlluential t.llicial.s ; and whhdi jtre- 
cipitates, especially on such occa-sions as maiTiage h'stivities, the 
individuals of a race wbicli is generally thrifty and tem]»erale, 
into expenses which are alsvays excf/ssivi- and fre«|uently 
minoms. 

By Dustoorie (dastClrl) is undevstood the “ customary .sum ” 
which i.s appro]uiaLed, with<mt tin; knowledge of his ])i incij»;d, 
by an agent em])loyed to nndie a ])urchase, or to e.onducl an> 
nogotiatioiifi. It re])rcseiits .also the ]»ert|uisiLes j>aid to .servants 
by per.sons who .sell to their masters ; and is so well reiuignised 
and so minute and universal in its a]t])lication, that a cabdriver or 
a beggar consents to allow to a .sorv.aut a ]>ere,entige on the. fare 
or tlie alin.s which the latter has been commissioned hy his 
master to deliver. 

DUTCH METAL; DUTCH COTd). (Brass Manufac¬ 
ture, E. C. vol. ii. col. 3U(),) Thi.s cheap imitation of leaf gold, 
though brilliant at lirst, sjteedily tarnishes in the open air. 

DUTCH BUSH is the name given among xvorkmen to the 
rough .silicious stems of the E</idsdnin hynnalc^ a specie.s of rush 
growing in SccRland, and still more largely in Holland, wlnmci- 
it is imported in conside^ahh^ (|ii;intities into EngLind. The 
stem, two or three feet long, has knots a few iuclie.s a])ai’t; it i.s 
channelled with grooves; and is so full of silex as to fe,el like 
glass-paper. It is usi-d for smoothing or polishing w<x)d and 
many other substances einiiloyed in manufactures. The .stems 
of the conniiou English lu.sh are suitable for scouring pewter 
and tin ve.ssels. 

DWARF, a person imnsmdlv small, as under three feet liigh. 
Such persons have existed iu remote time.s, .ind are I'epri'seuted 
in tombs of the 12tli <lyuasly at Beiii-lbissan ; and pigmie.s, or 
dwarlish deities, called wa/n/i/.s u])pi*av in Egyjitian mythology. 
The Pygmie.s of India orEgyjit, and tlu* IV-chynii of A^lthiopia, 
were dwarlish tribes supposed to have existed, and one was .said 
to have been seen in Egypt, in the days of Theodosius, not 
bigger tliaii a partridge. Others were stated to liave dwell in 
Thule, probably a tradition of the Laplauderp. In the Scandi¬ 
navian and Siixon inytliology dwarfi.sh beings, or trolls, were 
thought to live solitary or in society in mounds and other places. 


7'«jur n iTe labled to fiuj)port the dome of Udin, and among.st the 
Teutonic legends occurs the dwarf Alberich, who was invisible 
in a cloak of cloud, and Tom Thumb, th(’. Scandinavian 
Thaumlin, and G(?rman Damncrling, said to have been King 
Edgar H dwarf. 

Some authorities regard these legends of dwarfs as em- 
hodyijig the history of a small but iiboriginal population, that 
inhabited Europe, first comiuered, and then enslaved, by the 
Celtic and Teiitunic rices. The remaiiLs of persons of small 
ju-oportions arc .said to liave been found in the Hebrides, and in 
Sjiarta, Teiine.ssee, United States, in other places of the same 
elate, and Kentucky. Simill rac(‘s have mso been seen and 
described as existing in Madagascar; and tlie Lapjis, Saiiioides, 
E. (luiniaiix, and Bu.slimen belong to that clas.s without, how¬ 
ever, being actual dwarfs. As n rule civilization, M'hich may be 
deliiKMl as liunian tlonie.sHcation, lias increased under favourable 
conditi(ms llie .stature and jirojiorliuiis of the human race. 
Dwarfs being exceptional amongst, the civilised races, became 
like rare animals, o1)ject.s of curiosity, bul were not lashionable 
till the lime of the Humans, who were fond of them and used 
them us ohjecls of tliversion. They were called jVani, jVona;, 
Moriuni'Sy imporled lioiu Egy]>t, M.'iuritius, and Syria, and 
evi'ii artificially ])rodiiced for the Bounin market. When wit 
and comeliness were I'omhined, they became court-jesters ; and 
the emjXTora, einj>rcs.sos, .'ind nobility had dwarfs in their 
traiins. Marc Antony was .'iccoiii]miiied by them ; Augustus 
sj)orted with them in lii.s leisure liours ; Tilierius kept dwarfs ; 
Domitiau maintained a hand of dwarti.sh gladiators; hut 
Alexander Sevenis abolislied their usi*. Covered witli jewids, 
but otherwise nude, they gaiul>olled iu tlu' ajiartinents and 
ministered to the ]»h‘asiires of the jiatrician ladies of the 
Empire. Amongst the dwarfs of the Empire may be cited 
Lucius, about 2 feel liigli, and 17 lbs. in weight, with a loud 
voice ; Canojuis, a male, and Andromeda, a female dwarf, about 

2 feet high, belonging to .1 iilia, the daughter of Augustus; 
and Sisyphu.s, of the same In-igld, a witty dwarf of M. Antony. 

In the l()th century dwarfs ari' common iu paintings and 
illuminations, on account of their use at the jieriod, and some 
vVfriean poteiitali'S .a])peai' to have, indulged in the same taste. 
In the IMli century they were in comimm use as pages to the 
Biissian nobles. Willi.im, Huke of Nurinandy, had a dwarf 
page, (Jliarh'.^ V. one name.<l t\>rneille ; so had Christian, King 
of Denmark, Charles JX. of BV.'inc(', and his niutlier. 

Tlu^ names of many remarkable, dwarfs are known, as 
Vhuliahus, King of Buhuul, in IIKKI ; .1. Baconlhorpe, a Car¬ 
melite, of very short stature, of the convent at Blackney, 
who (lied in A.i». i34(! ; ,1. Di'cker, or Ducker, 2 feet 6 iiichefi 
high, exliihiled in KilO ; ,1. Jervis, ])age of Queen Mary I., 

3 feet 8 inches high; \V. EnierMUi, I foot 3 iuche.s high, 
who livfd })l years, and died in l.^»7o ; nn anonymous 
Dulchinan, 3 fee.t high, niinJi deformed ; J. de Estrix, of 
.M»‘c,hlin, the same height, .seen in 1.392 ; R. Gibson, .a 
worki-r in 1a]»est.ry ami ])ainter, born in Kilfi, married to 
Anm- .Shejdierd, also a ihvarf, each about 3 feet 10 inches 
high, and living to a great age. A most famous dwarf Ava.s 
.Sir .lelfrey Jluel.son, kniglitcd in a frolic, 3 feet !) inches 
high, in j>erfect j»ro])ortion, and not didonoed, born 1019 at 
Oakham, w'ho underwent many vicissilaides of fijrtune, and 
amongst others, shot Mr. (.■rofts iu a duel iu 1053, and died 
ill 1082. Another remarkable dAvarf Avas MattheAV IJuchinger, 
lioiii at Anspach in 1071, Avithout limbs, and a mere animated 
Irunk, 2 feet 5 inches high. NotAvithstamUng tlie.se defects, 
111 * jierfonncd on the lnig])ipe, dnlciiuer, and trumpet, wrote, 
drcAv, threaded needle.-;, and jJayeil various games, and could 
do most things done hy ordinary ix'vsons. He, had four 
Avives, and died in 1731, leaving a numerous family hidiiud him. 
I’hilipjia French, another dwarf, exhiliited iu 1070, AA'as 30 
years of age, und loss than 3 feet high ; and in the following 
ye.ar a dwarf, 15 years old, and about 1 foot G inches high, 
wa.s exhibited in West ISniithfield. Short Janiictio, in 1085, 
Avas ahove 3 feet liigh, and 40 years old, and ITannali Wnrton, 
another, exliihiled in 1705, AVas 20 j-eiu's old, and 2 feet 
5 inches high. A Swiss dwarf, named John Wormbergh, 38 
years old, luid only 2 feet 7 inches high, aa^us exhibited in Flcet- 
kreet,in 1088, Avas short only, otlierwise of the proportions of 
an oMinaiy man. An anonymous female. dAvari, 9 years old, 
and 1 foot H inches high, very much emaci-ated, Avaa exhi- 
liited in 1085—3702 ; a.s also Anne Rouse, 2 feet 2 inches high, 
and 27 yeni's of age.; unft in 1098 an anonymous Scotchman, 
00 yiiars old, and 2 feet 6 inches high, also married, and with 
children. Hannah Wood, boi-u 1646, at the age of 66 was 2 
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leot 11 inches liigh; Boothinan was of the same size, and Mary 
Anne Adams, mother of a cliild, was close on 3 feet at the age 
of 46 years. Dwarfs at this perre*! were often carried ahout 
ill boxes to show the nohility ; and in 1702—11 an anonymons 
Italian female dwarf, only 2*feet 2 inches high, was exhihiterl. 
A Salisbury female dwarf appeared in 1700, only 2 feel 8 indies 
high ; and an anonymous so-called P(*rsian dwarf of larger pro- 
jiortions, 45 years of age and 3 feet 8 inches high, exhibited in 
1740, ]>crforme.d many tricks and s])oke 18 languages. A 
]u?gro dwarf, 25 years old, 3 f<*et high, ivith a pony of li'ss 
size, exhibited in 1712, with a wife about tlie sanu* si/.(‘. IVler 
Ihc Great assembled all tlu'. dwarfs lu^ could procure in llussia 
oil the occasion of the iniirriago of a ])air in 1710. Owen rarrcl, 
ail Insh dwarf of iinineiise strength, 3 feet!) imdies high, hut ill 
]trojiortioned, died in poverty in 1742, after having sold his body, 
which jiasscd into the Anatuinical Museum of Glasgow. .lolin 
Goan, a Norfolk dwarf, exhibited in 17.50, was les.s than 
3 feet 2 inches high. Ilis size and weight were that of an 
average child of 3 yi'ars old. (Joan diet! ]jrem:iturely old in 
17(54. Green handers and oth(‘rs from high latitudes Of .small 
jtroportioiis, as they generally arc, Averc exhihited in 173.5. A 
dwarf of 1 foot 0 inches high ajipeari'd in 173.5, .lohn Grimes, 
a NewcastU' dwarf, .57 yt*avs old, 2 feet 8 inehes high, of great 
slreiigth, but ])robablv disproportioned, sold liis body while 
iilive, ami <lied in 173(5. ('opju'rniii, a German dwarf, was kept 

as a court dwarf till 1737, and a Danisli d\Mii f, alxait 3 feet high, 
was a retaima- of the Prince of Walts. One of the most 
eelehr.ated dwarfs was .). llornhiwski, born at Ghaliez,in rolaiid. 
lie .st()])i)ed growing at the age of 30, .and only attaineil 3 feet 3 
inches in height. Jloriilawski was much ]mtronised by (brnnan 
liriuces, and married at the agt* of 40. lie exhihited himself in 
England in 1782 and following years, and jmblishedhis memoirs 
in 1788, and realised sullie.ient to rtUin* in 171)2, living to the 
age of 90, and dying in 1837, at Durham. (Jontem])orary with 
BoruIuw.ski was ]lel>6, tin; dw.arf td’ tin* King of Poland, far 
inferior to his coiilcmjiorary iu mental power, half idiotic, 
who Avas only 2 feet I) inches high, wJui died at 30, of ohl 
age, ill 1761. Anne Theivse Souvray, a Ih'ench dwarf, intended 
for his wife, 3 ft‘ct 3 inches high, was exhibited in Paris iu 1819, 
in bei‘ 753r(l year. Kitijt, a defurmetl dwarf with six btes to 
each foot and no kiuies, 2 feet 11 inches high and 40 years of 
age in 1780, was exhibited in I’atavia. Mair Gatoz/.e,a. Venetian 
deformed ilwarf, Avithout legs or arms, and Avitli niissbaj>en feet, 
2 feet (5 inches high, 2.5 years ohl, exhihited at lioAV in 1760. 
Two ])ersons, named Skinner, hushaiid and wife, 2 feet 1 and 2 
feet 2 inches high, Avere shown in 1742. n'hc Imshand <lLed in 
17(55, having acciiinuhited 22,000/. In 1751 a "Welch thvarf, 
Hojikins, or lloplikiiis, 2 feet, 6 incluis high, appeared, lie was 
then 16 years old, and died pri'inaturely old iu 1754. A (.Jorsican 
female dAvarf, named Teresia, exhihited in 17(59; she Ava.s 2 
f('et 10 inches high. T. (Airier, 3 feet 4 iTi<*hes higli, .and 2.5 
yeans of age, <li(:d in 1777. The .so-called Sir .Tetfrey Diinstaii, 
Mayor of Garret, T. Allen, 3 fe,ct 3 inches high, and the siecalh d 
Lady Morgan, 3 feet liigh,and -15 years of age, exhibited in 1781. 
Gatlierine Keily, 2 feet 10 indies high, called the Iri.sh Kaiiy, 
exhibited in 1784, but died iu cbildhirtb. Other dwarfs were ex¬ 
hibited iu the 18th century, Avlieii there appears to Jiave been u 
strong admiration of these miniature num. Simon Puap, a 
Dutch dwarf, 2 feet 4 inches high, exhibited about 181.5. Vvhe.n 
not exhibiting, he Aveiit about with .a nursc-niaid. IJe. died in 
1828. Lolkes, another Dutch dwarf, 2 feel 3 inches high, was 
exhihited at Astley’s AmphitJicatrc in 1790. lie Avas clumsy, 
awkward, and strong, but made a small eom])Ctency. David 
Hitchie, a Scotch dAvarf, 3 feet 4 iuches high, idiotic and strong, 
retired to a lonely hut in Pecblesliiiv. Naiinctte. Stock(‘r, an 
.accomplished female dwarf, horn in Austria, only 2 feet 9 inches 
high, exhibited from 1799 to 1815 with J. H.aui)tnKinn,a German 
dAvarf also, 3 feet high, but of far inferior intellectual powers. 
Carolina Grachaini, a Sicilian dwarf, or rather, undeveloped 
child, only 1 foot 8 inches high, exhibitiul iu 1821, Avlien she 
died. Several dAvarfs Avia-e exhibited in 1825. Cli.arles 
Stratton, or Tom Tlinnib, born iu America, is 2 feet 1 inch 
high, exhibited in London in 1844 and subsequent years, lie 
has performed on the French and English stages, and exhibited 
in various characters. He is said to have made a large, fortune 
hy his exhibitions. He married a Avife of suitable proportions, 
hut they have no children living. In 1833—34 other dwarfs 
were exhibited, amongst {them a Spanish dwarf, Don Santiago 
de Los Santos, 48 3^ears old and 2 feet 2 inches high, also 
married to a dwan; Mahommed Baux, an Indian dwarf, 
exhibited in 1860. A dwarf, named S. Hervio Nano, an assumed 


name, not only acted in several performances, but ulti¬ 
mately ap]>eared before the public as aii unknOAvn animal, 
di-csscd in fur as such, but was detected. Jan Ilannema, 
an intelligent Dutch dwarf, or so-called Admiral Von Tromp, 
2 feet 4 inches liigb, exhibited in the character of his sobriquet, 
and other peisons. .Imie, Mc.Kcnzie, a black dAvarf, 2 feet 6 
incites high, exhibited in 1862, a clover, intelligent Avoman ; 
and in 1H.5<) Maximo Valdez Nunez, and BartMa Valasquez, the 
Aztec children, so called fnuii their siqtpo.sed origin—which is, 
lioAveATT, uTiccrtain, although de.riveil from souu; of the North 
American races. Uichehourgs, a J'reneh dwarf, 1 foot 95 inches 
high, Avas used, ilisguised as a haby, to carry despatches, and 
died ill 18.53. 'Phe, taste fur dwarls has not deelincd, A Tartar 
du'arf called Gluing, was exhibiteil in 18(56. He was :i feet 2 inches 
liigh, but old, and siuikc with much animation and Aadubility. 
.loseiihus (Jhallin, an American dwarf, only 2 feci 3 inclie.s high, 
exhibited in America. 

The causes Avhie.li jtroiluce dwarfs an* some of those hidden 
eoiiihinations of natiint Avdiieli e.scape detection. Occasionally 
dwarfs owe it to heredilary ih'feets, or else improper foisl, 
Avdiieh has suddenly arrested groAvlh ; but they exhibit all sorts 
of abnorm.'il conditions, and are rarely of perfect juojiortions, 
showing defects iu the osseous system, and generally a large* 
development of cranium. >Sonu' few of true abbreviated 
stature, it will be ob.scrved, are ])i*rfect miniatun* siieciinens 
of bumatiily. As a rule their age is advanced as their growth 
is stopped, and they hIioav signs of decrei>itude in tlu* meridian 
of life, although some have attained a remarkable old age. In 
iiitelleetual j»uwer tiny are generally below the average, and 
often ehihlish. As objects of atlracliou, they eaii only he consi¬ 
dered so Avheu not deformed, but they are curious phenomena, 
although not of any etlmograi>hical importane.e, as they are 
found, like albinos and giants, amongst all the dilfereiit races of 
men. TIk'v an* more dillicult to rear than giants, as, althougli 
the chihlren of tall men .iiv tall, yet those of dwarfs seldom 
surviv<;, ami Avhen their children ri*turn to the original ]>ropor- 
(ions of the race, tlu*y e.east* of coursii to ho dwarfs. Tliey are 
no l(»ngi*r used as tla* pages or servants of ])rjnee.y or nobles, but 
Avben attractive, well-tormed, ami iutelligent, have realised occa¬ 
sionally large fortunes from ])ublic admiration. 

(Vrichani, T. G., /*lnjKir(il Jlintun/ of vol. i. p. 360 ; 
Butlbn, (/.'ac/v.s-, i. ]>, 25; Wood, Davr/s and Gianb, 8vo, London, 
18(58.) 

DVDIMI, twins; a name given to the testes, and to certain 
]>ortions of the hrain, nameil from their resc'iiiblance to those 
organs. 

DYEING AND DYE DJIUGS. | L. G. vol. iii. col. 701.] 
Many additions have been made within the last few years to the 
list of substances available to the dyer; the discovery of colour¬ 
ing Kuhstanees in coal or coal-tar—such as mauve, aniline, 
magenta, roseine, and the like—being tlie most, jirominent of 
these sources of imjaovemeut in th(^ art. [AnjIjINJ'; Dvks a.nd 
(JOLOUHS, K. (^ S. eol. 132.1 

Of all the <lye-drugs em])h)ve<l, maddrr continues to be the 
most iniiMutaiit, altlmugb the time seems to be approaching 
Avhen coal-tar Avili take the hsad. Tlie favour in Avhich madder 
is held is due to a combination of nselul (pialitiee—the brilliancy 
of the red ]iroduc,ed ; the ease Avith Avhieh this red may be 
changed to jiiiik, Auoh't, ])urj)le, or jmee bv cluuiging the mordant 
cniplny(*d ; ami tlu* permanence of the colour under the influence 
of light, age, Avashiiig, ami Avear. Cliemistry has made much 
ju-ogress in decomposing madder colour, and separating the 
colouring elements iji a purer state. In this way are now 
obtaine*! alharine, &c., each of which has a greater 

dyeing ])ower than madder in its complex state. They pro¬ 
duce brighter colours ou the textile goods, auil do not so much 
.soil the Avdiiti! parts of printial calicoe.s and mu.slina. Tlicv 
are more used for i)rinting than for dyiting—alizarine for rich 
purples, purpurine for reds and pinks. Still more recently a 
di.s(‘.oAa*rv has been made, that seems likely to place madder 
colours thenjselves within the producing jiower of coal-tar. The 
researches of Graebe, Lieberinann, Perkin, ami other chemists 
have leil to the production of artiiicial alizarine from anthracene, 
which is one of the last products obtained in the dry distillation 
of coal-tar. [Alizarin Dyes, E. G. S. col, 94.] To whatever 
extent this new process is rendered available, our dependence on 
a root obtained from foreign countries Avill be lessened, and 
transferred to our home store of coal, so plentiful and so cheap. 
Only a small quantity of alizarine and pppurine can be obtained 
from a large quantity of inatcrkil; but it goes far, on account of 
its intense dyeing power. Professor Stokes has devised an 
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elegant mode of jij»i)l.viiiK njujctium analysis to the detection of 
differences Letwccni ali/ariiic and piirpuiine. Improvements 
have been made in the ])rf‘i>arati(»n of another dye-drug from 
madder, viz.,/ 7 r/?’a?/riar. It is a light brown powder, forming 
about one-third the w'c.ight of the madder from which it is 
derived ; it lias a dyc'iiig ]»ower four times a.s great as madder, 
produces briglit ]»urph.'.s, and leaves the whites of ])rinted cottons 
in a purer state. 

Other kinds of red dye-drugs continue to la; used for special 
purj^oses, though the coal-tar colours are sujjerseding some (»f 
them. Muujeet, much used in India for many shades of red, i.*- 
not largely employed in England. Ci(hi/)earhn, or loymxnJ, is 
used for Mack in dyeing, but for puiple in i:di(;o-])rinting. 
Brazil wood is nion! used iu <lyeing than in calico-printing— 
mo.stly for pinks and rods. (\nn wood, har wood, and n/laiiot 
root arc less emi»loyed in dying than foinierlv. Sa/Hmirr is 
used for dyeing ]»eculiar shades of ])iiik, for the EasUo'n marlud, 
and also for dycdiig I'ed-tape. Dr. (•alvert .says “ 1 know no 
more striking iiiatanen of r('d-ta])eisni tlian the love which is 
shown for this pailicular dye by the iiaeis of this aitich'. JMiich 
cheaper pinks can he obtained from aniline; hut notwithstand¬ 
ing the many times tin* a1tem]it has Ix'en made to introduce 
them, it has in every instance faih il, heeause the exact slnub* 
has not been attaine<1.” ('ochiofol retains its im]iortanrc as a 
scarlet dye for wooJIeii.s, and a ])ink and le.d ofiK'culiar tints for 
calico-printing. 

Of the variou.s blue dye.s, indigo coiitiimes to be the mo.sl 
generally useful. It re(|uires to be mad<* .soluble in alkaline 
and caustic solutions. To effect this, IMessrs. Lender, ol Nurn- 
berg, h.ave recently proposed tlie use of an extrae.t of turnips, of 
which one part will dis.solve four of indigo. The yellow dyes 
remain witnout much alteration, e.vcept in so far as some of 
them arc being superseded by the hrilliaul dyes of the .Miiiliue 
group. The like may he .said of tlu' grei ii, brown, oninge, and 
other colours. (See Indkio find the inineipal dye-drugs, under 
their proper headings in E. (.\ ; .also Dlacmc Dve.s ako 1*10- 
MKNTa ; IjjiUK Dyks and Pkimknts, M. S.{ 

Foreign dye-drugs— principally madder, indigo, logwood, 
Rrazil wood, cochineal, garjiiicine, sliumac, g.imhii!!-, ciiteb, and 
valerian—^were imported to tho(.'.\te,nt of cwts.iu 1870. 

In 1871, two of these drug.s, indigo and iiuidder, were im])orted 
to the value of ;i,773,{)()t)/. 

DYNAMK.’AL UNIT. [Dynam, E. (’. vol. iii. cd. 7o7 ; 
Heat, E. C. vol. iv. col. fMo], 

DYNAMITE is an explosive substance recently introduced as 
a substitute for gunpowder in Idjidiiig. When the reimirkabJe 
explosive power of nitro-glyceiine had been discovered, .some 
chemists suggest'd its prohahle usefulness in mining and (puirry- 
ing ; and in 18(54 Allred Nobel, fi Swedi.sh engineer, b(*gjin to 
make experimeiit.s on the subject. Leiug !i Jifpiid (of a light yel¬ 
lowish, oily miinre), nitro-glyeeriiie wfis dillicult to miiiiiigr at 
first, seeing that bhist-holea an; tliiven in viiiious dii(*(;tions. 
Nobel employed gunpowder, of which the gniiiis were .sjitur.ited 
with the liquid. He succeediid in devising a jieculiar kind of 
fuse, which permitted tlu’ liquid to he uscal in fi case or cartridge. 
Although nitro-glycerine wjis seven times as costly a.s gun]»o\v<ler, 
it was ibund to he, in its imre state*, ten time.s as jfoweifiil ; 
therefore, a prospect of economy seemed to oiler. Moreover, a 
saving was effected in another wfiy, seeing that fu.ses and .siimller 
blast-holes will suffice. In one cxjieriinent a single fuince i*f 
nitro-glycerine Wfus jait into a cavity in the centre of a block t)f 
wrought iron weighing 3 cwt. ; on being exjiloded, the block 
was rent into fragments. Nitro-glycerine i.s, however, a dan¬ 
gerous substance to manipulate, especially by workmen who are 
prone to be careless in such uifitters ; and Nobel sought for 
some means of averting the danger. Iu 1868 he introduced 
dynamite, which consists of three-fourths iiitio-glycerine mixeil 
with one-fuurth powdered silica. He helie.viid it to possiw 
nearly as niiich exidosive force as the uiicombined lifjnid, with 
much greater safety iu working: neit.h(!r ex])loding by percii.ssioii 
alone nor by fire alone, but j'cquiriug the conjoint action of both. 
In experiments made at the Lfulywell Quarries, near Gla.sgow, a 
box containing 8 lbs. of dynamite was thrown from fi height of 
fifty feet, and fell on a rocky floor ; the box wa.s broken and thi>. 
dynamite scattered about, but no explosion took place. Another 
box, containing an equal amount of tlie substance, was jilaced on 
an open fire, and burned away without producing any cxplo.sion. 
A weight of 200 lbs. was dropped twenty feet on a l»ox 
containing dynamite, broke it, nut produced no explosion. 
In a fourth experiment 6 lbs. of dynamite, placed in a blast-hole 
bored in a solid rock of wlunstone, displaced 4,000 cubic feet of 


rock, and loosened a much larger quantity. The dynamite has 
a slightly jiasty consistence, and is exploded by means of a per¬ 
cussion cap, wmich brings the two-fold action of percussion and 
fire to bear upon it. ^I. Nobel described liis invention and its 
re.sults before the Briti.sh A.s8ociation for the Advancement of 
Science, at Norwich, in 1868. Mr. Perry, British consul at 
Stockholm, also described it one of the Consular Reports. There 
is no doubt that dynamite is a valuable blasting agent; but that 
I,he removal of danger hn.s not been quite effected was shown by 
:i di.saster at the luce iron mines in 1868, and by the exjilosion 
of a dymiiiiite factory near Cologne in 1870. 

DYNAMOMETER [E. C. vol. iii. col. 700]. A dynamometer 
i.s projierlv an iii.'Jtniiiieiit iuiended to measure the quantity of 
work, w'hich any given prime mover (as a water-wheel or steam- 
engine), i.s cajiaide of (h'veloi)ing in a given time, or the quantity 
of work Avhich must he expended in performing sonu! given 
mechanical operation (as projK-lling a ship, drawing a train, &c.). 
Supj)o.s(; tlie force V, devi‘lo[ted or ex]ieiided, to lx* coiisbiiit, and 
(o act through a .space S, in the time T, moving at the constant 
vi'loeity V. Then the work doiu; is tlu* product FS, and the 
rale of expenditure or tli!velo])ment of work i.s the product, 
FV — FS T. A eonqilutc dynamometer therefore must 
measure two (]uantitii*s, one a forct*, the other a space or a velocity. 
Blit since in many cases the s])ace or tin* velocity can he ascer¬ 
tained independently, the term is .somi'llmes applied to instrii- 
meiils whieli measure llie force only. 

If the force i.s variahje, it i.s cmivenii'iit lo regard the work 
done as the ])rodiiel of the whole sjxiee traxn*rse(l, hy the mean 
force, exerted, where the mean force is understood to be the 
arithmetical mean of a s(‘rii*s of values, obtained hy observing 
the force, while traversing each of a numher of equal distances, 
into which tlu* whole di.stance may he divided. But .since obser¬ 
vations of this kind would, in most cases, be dillicult, it is con¬ 
venient wlien till* work of a variable force, ri’ijiiires to he 
measiireil, to ado])! soim* recording arrangement, by wliich the 
intensity of the force at each instant of its action is registered, 
'^riiis i.s effected liy causing a jieiicil to trace a curve, the ordi¬ 
nates of which are proportional to the force exerted, and the 
corre.sjMUiding aheissie an* ])ro]K)rti()nal to the distances tra¬ 
versed h}' the fori-o, during the action of the niachine, 

Tlie princiiial varieties of dyiiamonudm’s may be classed as 
foliow.s;— 

(1). Traction (hjnamomcters, which measure the work wlien 
the force is exerted in a sti-aiglit line. The simplest of the.so 
nieasnre only the force e.\<*rted ; the more conqilcx have recoril- 
ing arrangemeiit.s which register tlu* variatioii.s of tlie force and 
tlu* distances trav(‘r.se(!. Bonce.let’s dynamometer eon.si.sts of two 
straight .sjuings, eoniieeted hy links at their ends, while the 
force is (‘xerted perpendicularly to tlu* .s])rings at their centre's. 
The dellection of straight .spring.s of this kiml is [iroportinnal to 
tlu* force ex(‘rti‘d, so long us tlu* force does not exceed certain 
limits, and is m(*asiired hy n ]»ointer attaidied to one spring and 
moving ovi*r a .scale atluched to tlu* other. Tlie amount of de¬ 
flection, foi* any one given foicc, being ascertained hy hanging a 
weight on the in.slrnmenl, tJio force corruspondiiig to any other 
dellection is known hy siuqde jmqiortion. 

I'lie fold* a])])Iied should not exci*(‘(l that which produces a 
dellection in each .spring eipial to -^htli its length. Beyond that 
limit, the jirojiorLionality of the dellections to the loads cannot 
lx* dejKuided on. Salter’s .s])ring l)nlanc.i* is really a dynamometer 
ol' the same kind in which a s])iral s])]*ing is substituted for 
straight .springs, and various dynamometers for measuring the 
resistanix; of carriages and lailw'ay trains hiivi; been of similar 
consi ruction. In the old eari'iage dynamometer, an elliptical 
spring Avas n.sed, and under tin* action of tin* forci; along the major 
diameter of the elli]).s(‘, llu* transverse diameter contracted, 
moving a pointer over a ciri iilar arc. In this case the gruduu- 
tioii could only lx*, effected by experiment. Clyburn’s dyna¬ 
mometer, use<l in asc(*rtaiiiing the draught of ploughs, had a 
.spiral sjiring, and was com))im*d with a recording apparatus, 
eon.sisting of a ])encil attached to the sjiring, so as to move, with 
the variations of force exerteil, backwards and forwarils in the 
line of draught. Under the pencil, a sheet of paper moved over 
two rollers, transvei*sely to the draught and proporlionully to 
the velocity of the plough. The motion for the paper was 
oblniiied from a wheel rimiiing on the gionnd. The jieiicil thus 
traced a curve on the j)a])er, the oidinate.s of which Avere propor¬ 
tional to the draught of the l>lougli, while tlu*. abcissco were pro¬ 
portional to the space through Avliich the plough had moved. 
The mean of a sener, of equidistant ordinates of the curve, was 
the mean draught of the plough. Morin’s traction dynamometer 
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was of tt similar duscription, oxcopt that it had straight springs. 
A very la^e and perfect instrimient of this kind was employed 
by MM. Guehhara, Vnillemin, and Dieudonnd, in ascertaining 
the resistance of railway trains, and is described in their treatise 
on that subject. 

(2) . Thrmt Dynamomter. A modification of the traction dy¬ 
namometer was employed in the earlier experiments on the 
resistance of steam vessels. In vessels with a screw propeller, 
tluj power of the engine is transmitted through a horizontal 
shaft to the screw, and, in return, the thrust of the screw wliich 
drives the vessel is also transmitted through this shaft, and is 
onlinarily taken up on certain bearings, called thrust bearings, 
attached to the frame of the ship. This tlirust is, of course, (Mpial 
and opposite to the resistance oi the vess(>l at. any giviui inoinont. 
In measuring the resistfince of the vessel, the thrust bearings 
were removed, and the. shaft end made to abut on a lever, the 
slioiier ann of which was [uvotted to the framework of the ship, 
and the longer arm to a spring halance also attached to the shij). 
The thrust of tlie shaft, acting tlirough the lever, elongated the 
spiral spring of the spring balance. A ])encil, attached to the 
index of tl)e spring halance, traced a limi on a <liiuu moved 
synchronously with the propeller shaft. The number of ])(mnds 
registered by the spring Ilalaiice, multiplied by the leviuage uml 
by *00307, will b(‘ the horse ])owcr expended in propelling the 
ship, at any moment. As tlui thrust is very variabh*, t his dyna¬ 
mometer has not prov('d very usdul. 

(3) . Tomou Morin’s torsion dynainometer has 

heen fully (biScrilKid, with its roeording apparatu.s, under DvN.v- 
MOMETER, E. C. vol. iii. col. 710. 

M. Him has proposed a torsioii dynanioineter, in whicdi thc; 
ividst of the shaft transmitting tlu’ force, is itself measured and 
recorded. This instrument is too e,omi>lex to be understood 
without illustrations, and the render is tlier('ror(^ rcd’erred to M. 
Trim’s memoir in the ‘ Annales des Miue.s,’ I8G7. 

M. Sunrinos has ]»ro|iosed to nuiusurcf the work tran.smitted 
through tlie screw sliaft of steam ve.ssels, by a modification of 
Morin’s dynanionu'ter. The shaft is interrupted, and the dyiia- 
luonicliical arrangenunit inscu'ted between tlu* two ])ortioiis of 
the shaft. To oiui pmtion of the shaft arc 1ix(!d two e(|ual amis, 
radiating from the shaft in the same diametrical lin<-. To the 
othei’ ])()rtioii of the shai't are attaclied t wo other arms at right 
angles to the former. 'Plie arms on the oiu' portion f»f the shaft 
are connected with those on the otluu* by llat, cni*ve,d Bjaings. 
Wlien one part of the shaft drives the otlier through these springs, 
they straigtiten under tlie influeiiee of tlu; force trau.smitted, 
llieir centre.s aiiproaehiug tlie axis of rotation. The centres of 
these springs are connected by two otlier flat S]>ring.s, wliicli 
bend in a plane ]»arullel to the, shaft. The recortling ])(‘ncil is 
attaclied to these latter, and the curve of force is thus drawn on 
a paper barrel suiTonnding the proixdler shaft. 

(4) . Friction Diiiuoiio'iiiricr. I’y causing an engine or water- 
wheel, working in given ciicnnistnnees, to expend all its energy 
in friction, and measuring the fiictiou overemiie, Ave may obtain 
a UK-asure of the Avork the engine or Avlieel is ea])ahle of doing, 
Avlieii ajiplied under tlie same eijrunisliiiK-e.s to useful ojierations. 
The most convenient way of measuring the friction is by Prony’s 



Friction Brake, or some modification of tliat instrument. A 
pulley, with BUiooth broad rim, ia fixed on some pait of a shaft, 
transmitting tlie poAver to he absorbed by friction, for instance 
the end of the crank shaft of the engine. Two brake blocks, a ft, 
act on this puUey, and can bo tightened against it, to any re- 
fpiired extent, by the screw bolts h L Tlie upper brake Idock ia 
attached to a lever, to which the weight P is attached ; this lever 
being i-estrained from any considerable motion by the stops c c. 


In uaing this brake, the scroAA's b h arc tightened up until the 
friction, between the brake blocks and the pulley, absorbs all the 
Avork transmitted, at a con\’'eiiient s])eed, and the weight P is 
then adjusted so as just to balance the friction. So long as P is 
in excess of the, friciioii, the lever rests on the lower stoji; on the 
contrary, if P is too small, the, friction tends to carry the whole 
apparatus round Avith the shaft, and therefore forces the lever 
against the upper stop. A load can be found Avhicli just bahuices 
the friction, Avhen the lever vibrate.s easily between the stops. 
The weight of the load P, multiplied by thb horizontal distance 
I, from the point of suspimsion to the centre of the shaft, gives 
tlie moment of friction, Avliich, nuilti])lieil by the angular velo¬ 
city of the drum, gives the elfective Avurk expendi'd in overcom¬ 
ing the friction. Let P be the Aveight on tlie lever in lbs. 
(including an eijuiAMlent of the Aveiglit of the le\*er if un- 
lialanced); I, the length of the le.vi’r in f(;e,t ; N, the, number of 
nwohitions of shaft, per niinuit'. Then the Avork expended in 
frie.lion in horse poAA'er is,— 

= -ooniooi IVN, 

and it is obAUons that this is equal to the AVork AAdiich would be 
done by the sliafl, driven in tin* same Avay, at the same s])(!ed, 
Avben doing useful Avoik, if tlu' brake Avere rmiioved. 

(5). The stt'am-eiigine indicator is a dyiianiometer Avdiich rc- 
gi.sleiH tlu; Avork of fluid pie.x.siire driving a j»iston. It Avill )>e 
<ies( iil*ed under Inuicatou, K. S. 

DVNAiMt)A1 KTKR. (W'avt*). This name lias also been giviai 
to an iiistniiiieiit for nieasiiving tlie force of inijiact of AAWes. 
Jt is of gri'at ininortaiice to Ibe engineer who has to erect 
harbour Avorks, and bri'akwalcrs, and otli(;r eonstructions ex- 
l)o.sed to the destructive attack of sea-Avaves, to know approxi¬ 
mately the force,s to Avhieh they are likely to be subjected, 
from 'the impact <»f storm whauk.’ With a vicAV of obtaining 
data of thi.s kind, observalioiis liave been made, from time to 
time, of the AA'cight of large blocks of stone Avliich have been 
moved by tlie AA'aves, and of tin; liiiiglit to Avhich the sjiray 
ri.sc.s, AA'lien avua'cs strike, exjio.sed Iight]iouse.s. But us more 
direct information is de.sirabl(;, Mr. Thomas Stevenson con¬ 
trived an instrunieut for mea,suriiig tlu; force, of waves, im- 
lingiiig on a disc, (5 to 0 iiiclie.s in dianuder, and snjAported 
ly springs. With this instrument, observations Avere made at 
the, Skerryvore and ne.iglibouring rocks, lying off the coast of 
ArgylLliire, in 1843, and on the Bcdl rock in 1844. In the 
Atlantic ocean, the averagi; ri'sults for live summer montliB, 
gave for the force of the Avavi's a xjres.snre of (ill lbs. per 
.square foot. Tlu* averagi* results for six Avinter months, gave a 
pressuix; of 208(5 lbs. jier K(|iiar(: foot, or more tlian three times as 
great as in the summer nioiitlis. ’J’lir; greati'st pressure obserA'ed 
at Skerryvore Avas (iosli lbs., or n(*ariy 3 tons jier s(|iiare. foot. 

Tn the. (lerman ocean, tlu; liigliest ri'sult at the Bell rock was 
3013 lbs. lUit subse.qmait, and more extended observations, at 
].)inibar, gave 3l. tons, while at the harbour works of Pjuckic, on 
tile coast of Banllshirc, tlie bighest result was 3 tons per square 
foot. (Skrr.uiiou (HI Harbours.) 

DYNAMOMF/rKK, ('HBOMATK,' [(hiROMATic Dyna- 
AfOAIKTER, E. (J. S., e.iil. 1)12.] 

DYNASTY (dreek SiowTeia, poAV’e.r, sovereignty vested in 
one or more jirivilcged families; a ti'rm applied to a family of 
sovereigns succeeding each other in iiioi’e or less strict, hereditary 
or<ler. In ancient history avi‘ have tlu* .serii's of Egy])tinn 
monarclis de.scrihed us the tir.st, second, and .so on l.o the twenty- 
eighth ilynasty ; tlu* dynasty of the Ptolemies, &c. ; in Greece 
the dynasty of the Heiacleidie, of Periunder, (Jleisthe.nes, &c. 
In oui- oAvn country Ave. sjaiak of the Noriiuin, the Plantagenet, 
the Tudor, tlie Stuart, and tlu; IJanoverian or Guelphic dynas¬ 
ties ; in France the Merovingian, the. (Jarlovingian, tlie Capetian, 
tlie Bourbon, and the, Napoleonic dynastic.**, (.tc. 

DYS (fivs;, a ])rejix meaning dijficuU, veiy largely used in 
medicine, as in the folloAving Avords :— Ihjstvsthma, impaired 
sensation ; Jh/serratia, a bad condition of blood or of constitu¬ 
tion; J)iisirilu,s^ an imperfect emts; 7;j/.'jmm, deafness ; JJysen- 
te.ry, flux, or bloody flux ; Dymenorrha'a, dillicnlt mid painful 
menstrnalion ; Jhjsopia, impaired vision ,* JJyspt’psM; diflicnlt 
digestion ; Dysphuqhi, difficult deglutition ; Jhjsphoniaf difficult 
utterance (as it ailects the clergy, J>. clericornm) ; Dysphona, 
7nalnise, or'the fidgets ; lJif.tpn(i‘a, diflicnlt lireathing i Jiystochittf 
difficult parturition ; Difunria, diilicult and painful inicturitiou. 
DYSLITE [Eulyte; E. C. S.J. 
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I ^AGLE, ORDEll OF THE BLACK. Tliis, the highest order 
J of kiiighlliood ill Prussia, was instituted by Frederick 1. 
electiJi of Brandeiihurg, on his eoronetion as King of Pnissia, 
.laniiary 18th, 1701. [Fuedkrk.'k T. of Prussia, E. C. liiog. 
Uiv., vol. ii. col. 1014.] The first cliay)ler of the order was heid 
on tlie 17th of January, 17o;}. Two chapters are now held an¬ 
nually. The ord(T consists of the sovereign, who is grand 
master, and his sons, who are knights by biitli ; and of an uii- 
liinite(i number (»f knights, nominated by the sovereign. 'J’h(‘se 
must be noble by lour desce.nts and tliirfy yc'ars of age at the 
time of nomination, the higlier military and civil servants «>f the 
crown, foreign jn’inces and high oHi<‘ers ((f .state. The insignia, 
coniju’i.ses a light blue enamelh'd cros-s, with Pnis.dau eagles in 
the angles, and the initials “ E. It.” in the. ceiitn*, w«)rn on a 
broad orange ribbon, which crosses the left shoulder ; a. silver 
star of eight yjoiuts (for jninces set wiih brilliants), with the 
black eagle on an orange ground in the <'enlre, suiToimded by 
the. motto Sinnu niif/ur, Avorn on the left breast. Tlir Ral ludilr 
of Pru.ssia, founded in J7<ir> au<l recon.stituled in 18110, is an 
order of the second grade. The knights are of foiii- classes. All 
knights of the Black Eagle are knights of the Jved Eagle also. 

The Chrilerof the White Kmjle of /,‘a.s.s/a was originally ti Polish 
order instituted hy Vlasdisluv I. in It more than once 

fell into abeyance and was renewed ; and wa.s fiuallv ado]>te(l 
by the Emperor of lUissia at first .as a. Poli.'h order, but remo¬ 
delled in and made a Bii.ssian oiah-r. The knights are i)f 
one class. The insignia ciaisists of a red ciuss, having the Rns- 
siau twu-lieadetl eagh* charged with the white eaghi of T’oland, 
AV(jrn on a broad light blue ribbon, which cro.s,ses tlie right 
shoulder ; and a gold star, having a red ami wliite eiiamelled 
cross in the centre, with tlu^ motto, Tro jide, trite el le<je. 

EAR, DISEASES OF. That jiait of the organ of hearing 
AvJiich is known, from its silnation in the very flu])alance of the 
temporal bone, as the internal eai\ and, from its delicate and com¬ 
plicated structure, as tin; lahjiriiilh, and which is the true organ 
of lieariiig, i.s quite iiiacces.sihle to local jvmedies. The, tuienaU 
ear, the 'nnddle car or fiiiirpaninii, and the Jiustachian iuhe, which 
conveys air from the buck of the throiit to the tynipiumm, ar*‘ull 
more, or less accessible. The disciases of the, ear may, therefore, 
be divided into those, that ali'eet this internal and inaccessible 
part, and those which .attack the external and middle ear. I. 
Tlie internal ear may he the seat of iiillummatioii, .ac.ute or 
chronic, the first marked by sharp, (leep-si'ated ])ain, loud iioi.ses, 
intulennice. of sounds, and sym])loms of acub; fevei', .illended 
Hi)me.times with delirium and cmnail.siou.s ; the se<‘ond hy pain 
of a le.ss severe character, discliaiges froju the external ear, and 
gradually increasing deafness. Tin; acute fonii may i>a.ss iulu 
this, and stj suhsidi-, or it may end in the formation of nuilter, 
and the nqiture of the nu-mbrane of the tympiinum, or drum of 
the, ear, or the matter may be disclnugnsi througli the bone at 
the back of the eni-, or tliroiigli the Eu.stacliian lube into the 
throat. This iutlammation of the iiiti-rual eai" sometimes extends 
to the membranes of the nearest jiortinns ofthe brain. In the early 
.stage, of the disea.se. relief may ho alforded by bleeding, «ir by 
leeches or cupping ludiind tlui ear, followed by blisters or tin* 
taifar-emetic ointment. In the later stage, Avhen matter has 
formed, and then* is a smise of great tension and ])ain in the 
direction of the extenial ear, instantaneous relief Jiiay sometimes 
be afforrled by jmneturiug the drum of the. ear, ami then washing 
the middle ear out with tej)id wider. If there is reason to think 
that the Eustachian lubes arc- tibstructed, tin* aii-douclie, or ear- 
catheter, may be employed, 2. Tlie cliioiiic furiii of intlamiiui- 
tiou is characterised by continuous discliargi-s from the external 
ear, and by deuiiie.^s. T«‘pid injections, garglc.s, scrujnilous 
cleanliness, and remedies abajiled to the. existing stati; of the 
patient’s constitution may ufibid jvlief, 

A common consequence of all disea.se.s of the ear i.s deal‘jie.s.s, 
of which the.se are the jirincipal caiise.s. 1. Inilainmation of tlic , 
special organ of liearing (the internal ear), 2. (Jreat enlarge¬ 
ment of the tonsils, or thickening of the Eustachian tube at one 
or other of its orifices, or throughout its wdiole extent. 3. Con¬ 
genital ahsence, or great contraction of the external passage to 
the ear, ami ob.structions by inflammation and sw'elbng of its 
niembiune, by hardened waxy Vy various tumour.s, and by foreign 


bodies or insects, 4. Inllamm.ation, bony degeneration, ex- 
ti-enie i-elaxation, or .actual df'.sLniction of the drum of tin* ear. 
.0. CoIlection.s of m.-dler or blood in the tymp.anum ; a welding 
t(»gether, or de.-if ruction of Ihe chain of small bones. 6. Disease 
of the auditory gi'iieially associated with a like aflectioii 

ofthe portio dura, or facial mwve, occasioning palsy of the face 
on one side. 'J’herc aiv also cau-ses of deafness knowui iw fnvc- 
tinnal, snch a.s concussion ; suddmi loud noises ; the action of 
])ois()ns, snch as acouile ; and various febrile affections, such a.s 
(lipldheii.a, scarlet tev»*r, mciisle.s, tvj)hus, small-pox, &c.; and 
even a severe common i-ohl. 

Diseases ofthe ear hajqdly admit of meehauie.al relief tho.se 
of tlie external ])assage hy the use oltlu! syringe or of the knife ; 
the destruction of the drum of Ihe ear hy .an artificial tymjianum ; 
cidlections of blood or m.alter iii the middle ear by ymncturiiig 
the membrane, and Ava.shing out the cavity wHth te.])i(l w.ater ; 
obstructions in the. Eii.slacliiiiii tube by the skilful use of the 
<a1heter; and eiilargenieiit ofthe tonsil.s hy their removal. Tim 
speculum alfonls a valuiilile nuiiins of ascertaining the state of 
tlie exteriialjiassage and drum ofthe ear. 

EAULi" ENGLISH STALE [Gothic AncniTECTunr:, E. 0., 
vol. iv. col. 431) |. 

1*1 ART 11-BATH. Baths ©f earth, sand, or ashes, and of nind, 
.slime, and various seiiii-lliiid matters havi' laa'ii, and are still, in 
use in many parts of Euiojk*. An earth-bath Avas the favourite 
leiiiedy (d‘ the notorious ((Uack, Dr. Graham ; batlns of dung 
have been nse.d in France and I’oluud ; the refuse of olives and 
gr.a])e.s in France ; an acid l»og-eartli mixed Avith watiU’ at Franz- 
eiihud, in Geriiiaiiy ; the slime of riA'crs AA'as much used by the 
ancients ; and Mu* Avanii iiioi.st skins ami bodies of animals have 
been, and are still in n.se, as an application t o the Avliole body or 
parts of it. ["Bathixo, K. C. vol. j. coJ. 1()05.J 

EAUTHd.lLOSE'P. Several jiropositions have recently been 

i iatenti'd for siihstituling earth-closets for water-closets ; but 
Joules ymtenl earth-system, Ihe first, successfully reduced to 
jiractice, maiiitains its sunerioritv, and is rapidly getting into 
use both at hoiiu* and abroad. The East India Guvermnent 
havt; a\var(h*<l Mu* inventor, Mu* llev’. II, Moule, the sum of .500/. 
ill coiisideration ol'it.s succe-ssful and geiu'ral aihqdion in India. 

Moiile’s earth-elosel maybe noticed uiidei*—(1) Mechanism ; 
(2) saiiilary ; and (3) mamirial .adA'anlagc's. 

Thei*e are scA'en dilleieiit I'oiius of iiuichanism or Avorking 
a]>paratu.s used in Mu* coustruetiou of the.st* closets. In each the 
jirinciple is the .same, and coiisist.s in the employment of a reser- 
Amir, in the form of a hopper, for containing Mu: dry earth ; a 
meu.sure to su]»ply a given quantity of e.ailh each time, the closet 
u.'<(*d ; and a cumbiued Hy.stciu of leverage f'oi* actuating the 
sanu*; y/f/. 1 and /iff. 2 Avill he sullicient to give an illustrated 
ile..Hcriy»lioii (d‘ Mu: seven varieties of constniction. 



Kig. I. IJiind-lift iipparatus. Fig. 2. Self-acting apparatu*. 


Each apparatus comsists simply of wood-fi*auimg, galvanised 
iron hopper arid ineusure, with leverage,/!/. 1, a key-handle lift, 
and fg. 2, self-acting lift. The measure is fixed to an axle Avhich 
passes through ii, and on raising the key-handle, or rising as in 
using a Avater-elo.st:t, the ineusure discharges its contents into tlie 
pui, pttil, movable tank, or vault below. 

The sanitary ellects of dry earth in deodorising fiecal matter 
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have long been acknowledged. A copious supply of water may 
keep the water-closet free from offensive smells ; but water only 
removes the offensive matter to generate elsewhere noxious gases 
of a more objectionable character. Earth, on the other hand, 
when properly used, utilises immediately both the solid and 
liquid excrements in the form of manure, thus obviating the 
latter class of obiections to which the water-Bystinn is subject. 
Of the maiiurial value of human excrement nothing nee(i be 
said in this place. [Manuuk, K. C. S.] What chiefly requires 
notice is the providing of eartli in store, the using of that earth, 
and the storing of the manure made until recpiired for applica¬ 
tion to th(.‘ land. 

Earth of a loamy or clayey nature is to be preferi'eil, and 
should be provided in the suniincr-tinui, when it cun he dried 
in the sun. AVhen dry, it should he broken down, sifted, mid 
stored in a bin or some dry ]ila( c* for use*. Six persons will 
roqniro about one hundred weiglil weekly, or two Ituis twelve 
bundred weight per annum. One part of sifted ashes to two 
jiarts earth may he used wlicii a sujiply of the latter is dillividt 
to he had. Another jilan is lo ]>l:ice tin' ])rodnc('. of the i-loset in 
a diy place for a few weeks, turn it over ami dry il, and then 
use it a second, and even third and fourth time. liy such means 
much loss eartli will recpiirc to he stored in the sumiiier-liine, 
whilst the value of the iiiaiiure will heineri'ased, and the e'xjiciise 
of its cartage to the land ri'duced. 

All that is iK'eded in using tin* earth is a little expeih'uce, to 
see that a thorough incorjioratiun takes jdaee, and that the 
propiT (piantity and (pialitv of earth are used. AVheii dis¬ 
charged into a vault or largi* tank the wet carfli will re()uire to 
he Bjiread with a giirdeu-rake or tin? like, and in doing so a 
thorough iiicoiqioratiun may be (dlected ; and when pans nr 
pails are emptied into the manure store the .sann* result may he 
ellected. Tlu; ns(? of the manure? will de])(?in.l upon cireiini- 
stauces. FarmerR, gnrd(‘nera, and coLlagers who have a garden 
will not require to be told liow to use earth-e.lo.set manure 
made by themselves. It forms ail iiivaluabh* lo]i-dressiiig for 
grass-land, and may be used willi efiual suc.eess when broken 
down and sifted for drilled cro]is, lieing sown by seed and manure 
drills; and it may be mixed wilb snjterpbosphate, the salts of 
ammonia, potash, and sotla, so as to .suit the rcipiircments of 
different c,rop.s. In character il is similar to most artifici.-il 
manures, reipiinng a suitalde supply of moisture to mako it 
operate. Tn other Avords, a Avet season ia in its favour, Axhilst a 
drv one is against it. 

EAirni CURRENTS. [Tr-LKcniAvir, Ei.ix'TRir, 1C. (!. vol. 
A’iii. col. H5.] 

EARTH-EATING; ARSENIC-EATING, &c. Underlhe 
name of 7'/c(f, or de]iraved ajipetite. Dr. Mason Good (‘Theory 
ol Medicine,’ vol. i. ]>. 117) and others have brought together a 
variety of strange cases in Avhich some things not e.ommonly 
taken as food, and others of a revolting, disgusting, or eeeentric 
character, have, been substituted for Avhoiesome nntrimrnl. 
Treating this habit ns a disease, < Jood divides il into two varieties, 
luider the names of P. inaufsd and I\ pcri'cmt. Under the lirsl. 
heading he notices tin* e-ommon case of infants and Aoung 
children, Avho, if not pixwented, Avill carry to the mouth the most 
unsavoury anil unsuitable things, and tin* more lasting ease of 
idiots ; to which might be added some instances of madmen 
who suffer from illusions <if the taste, of Avhieli the most remark¬ 
able exaiiqile on record is that of one Avho for Ibity year.s had 
industriously licked the AvhiteAvash from his ci-ll, believing i( to 
be the juice of the most delicious oranges. Under this heading, 
too, Good notices the strange things tliat constitute, the dietarie.s 
of savage tribes, sucli as tin; berries, and the iindigcisted contmits 
of the stomachs of wild animals, eaten by the Tongiises, and the 
snakes, lizards, rats, and rabbits Avith Avild herbs, on Avbieh the 
native Californians feed. Under the second heading {1\ jtrr- 
verm) Good notices the improper and imlige.stihle matters for 
Avhieh young anaunie and pregnant females often have a morbid 
craving, and he gives a list of such substances as dirt, cinders, 
ordure, fire, siiiders, lice, toads, aerpciits, leeches, hits of wood, 
squills, hair, candles, and “more literature, in tlie form of paper 
and printed books, than is devoured by tin* first seholars in 
Christendom.” For facts in just ification of this sumniarv, refer¬ 
ence is made to Borelli and other writers of authority, and to 
Darwin’s ‘ Zoonomia,’ for the case of “ a young lady, about ten 
years of age, that had filled her storaacli Avith earth out of a 
llower-pot, and then vomited it up, witli small stones, hits rif 
wood, and wings of insects amongst it.” From such extreme 
cases-as these the transition is easy to those stranger still, in 
which the objects of the strange appetite have been stones 


glass, leaden bullets, coins, ami even knives ; lor tlieic have 
been knife-eaters in England, Prussia, Bohemia, and the Brazils. 
The miscellaneous contents of the stomach of a man who had 
fed largely on knives and coins arc exhibited in the Museum of 
Guy’,s Hospital. Mason Good does not fail to cite, among other 
forms of ilejiraved a])])etite, the longing for dirt, in the form of 
clay or loam, Avhich Air. John Hunter described as an endemic 
disease among the blacks in Jamaica. This am/ d^fsioinac, or 
cacltcxia A/ricana, rarely shows itself, as Hunter states, till the 
patient is already exluiAisled by hectic fever and dropsy, them- 
seliTS the consequence of hopeless longing fur the homes from, 
which the jioor creatures Inut been so cruelly banished. 

Blit Ave h.ave good oAddence. that the eating of earth, mud, or 
clay is not ahvays a foini of depiJiA ed apjietite ; for it is largely 
practised by the inhabitants of some of the coldci' countries as 
Avell as by those of the tropics and hotter regions of the earth, 
as a su])plciiieiit to other food, or as an article of diet dining 
certain seasons of the year Avhen other food fails. The negroes 
of Guinea arc knoAvn to e.at a yellow earth, called ccminc, Tdicy 
find its taste pleasant; they take it Avithoiit inconvenience, and 
even come to havi' such a ciaving for it, as the Turks and 
( lliinese luiA'c for ii])ium, the Hindoos for Imlian hemp, or the 
South Aiiiericaii Tmliaiis for the coca. In tlic Nortli of SAA'edcn, 
ill Finland, and in Northern Germany, an earth, consisting 
mainly of the shells of minute auinialciiles knowui as hread-mml 
and tiioHniuin-mail, is largely coiisumed. Of earth-eating in 
South America, on the banks of tbe Orinoco, and mountains of 
Bolivia and Peru, Ave have go(.)d e\ ideiice, and detailed accounts 
from the, pens of the Iravelh'is, Humholdt and Weddell. Of 
the tribe (if the Otoimuts inhabiting tbe banks of the Orinoco 
the ]>hil(.)sopliic, travelh'i-Humboldt gives an account, of A\diich 
the following is a brief abstract;—While the Aviiters of the 
Orinoco and Meta are low, the Otomacs live on iish and turtles, 
the first of Avliich they shoot with arroAVS ; hut during the two 
or three months that the, riviu s are swollen with rain they devour 
enormous (piantities of a yelloAvish-grey chiyjniictuous and almost 
ta.stcless, Avliicli they select Avitli great care from certain jiarts of 
the banks. This tl'iey knead into balls, and bake before a slow 
lire till Ihe outside reddens. Then they ]iile tliem up in ]'yra- 
midal heni»s for lulure ii.se. Of tliese earlh-balls they eat from 
t.hr<*e-f|iiarter.s of ” pound to a ])ound and a quarter daily, Avith 
sucli lizards, small Iish, and fern rools as they can collect, and, 
even in the dry season, they take the clay as a relish. The 
Franci.sc.an monk. Fray hanum, who liv(*d among these people 
lAvelve years, tells us that he observed no difference, in the bealth 
of the Oloinacs during the tiim? that they lived on this di(?t. It 
is clear that these Iiaiians eat large f[uantities of this clay Avith- 
out, injury to health, that it sa1isli(*a huiig('r, and jirovcs more or 
less nutritious. Dr. Weddeirs account of tlu* e!irlh-eater.s ol' the 
mountains of Bolivia and Peru is imjre conclusive as to the fact 
of such matters being consumed by lhi>m than as to their Avhole- 
soinen<?ss. He sjieaks of a grey-colonred unctuous clay, called 
JUihau, sold in the marked, and eaten by the Indians Avith the 
(unaiyatt, or bitter jiotato. It is steiqied in water, and 
liecomes a sort of sou]» Avbic.li is sw'allowed seasoned with salt. 
Small pols, made of an earth called Cfiacn, Avhich is ainiilar to 
the Pidim, are also eaten as cliocolate ; and the traveller 
AA’^as told of a lady avIio had killed lierself by excess in these 
]»ots. The, moderate use of the J^ahaa, Avhicli, if AA'^e may trust 
to chemicul analysis, cannot nourish the, body, is not found 
to be injurious, "h’or more minute details, see. Mason Good’s 
‘ Practice of Pliysic,’ already quoted, and ‘ The Chemistry of 
Gommoii Life,,’ by James F. W. Johnston ; edition of 1H50, by 
G. H. LoAves, A’ol. ii. ]>. 200. 

Arsniu-P((tiihnU a convenient ]dacc under this heading, 
though ar-seiiic (liffers iVom the several inattiirs just noticed in 
being an active irritant ]toison, and, in small doses, a A'aliiable 
medicine. It is now more than half a i?.entnry (IHI7) since tin? 
attention of scicntilic men on the Continent Avas first drais ji to 
the fact that there are Stvriaii peasants who consume arsenic in 
quantities exceeding the doses Avhich English toxicologists had 
good reason to regard as necessarily fatal. About the year 
1851 this rumour gained consist (?ncy iierc in England, in conse- 
(juence of a jiajier by Dr. A^on Tschudi, Avhich I'oiind its way in 
an Engli.sh dress into ‘ Chambers’s Journal,’ Johnston’s ‘ Che¬ 
mistry of Common Life,’ and other popular publications. Three 
of the most eminent medical jurists of England, of whom two 
were, high toxic,ological authorities, Avere not only not satisfied 
with tin* evidence thus brought forward, hut indignantly scouted 
the very notion of arsenic-eating. The story was “not only 
unsupported by adequate testimony, but inconsistent, impro- 
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bably and utterly incredible ; ” the utatement was “ absunl and uf the same mass and volume as the earth would, if of the same 
exaggerated ; ” “ utterly inconsisteiit with all that is known rigidity as glass, yield about t; or if of the same rigidity as 
concernin{> the action of arsenic in this or other countries;” steel, about H of the extent that u perfectly fluid globe of the 
" not requiring serious refutation ; ” a mass of absurdity; ” a same density would yield to the lunar and solar tide-generating 

E ure fable.” Rut there were other scientific men, both in Eng- influence, ^i’iie actual phenomena of tides, or the relative motions 
ind and in Gennauy, wlio thought the evidence ho far satisfac- of a comparatively light liipiid flowing over the outer surface of 
tory that they were led to institutii further impiiries of nei-Hons the Holid suhstaiice of the earth, and the amounts of precession 
living in the district from which the rumour came. Mr. HeiHch, and nutation would in the one case be only g, and in the other 
of the Middlesex Hospital Medical School, j>ut himself into of the amounts wdiich a perfectly rigid spheroid of the same 
communication with persoJiH living in tlie district where arsenic- (limensions, the same figure, the same homogeneous density, 
eating prevailed, and was able to publish in the ‘ Pharmaceutical would exhibit in the same circumstances. The close agreement 
Journal,' 1859—60, p. 5.56, several well .'lutheiiticated cji'Cm; with the results of observation presented by tlie theory of pre- 
and T)r. Von West, Landesmcdicinalralli for Styria, living in cession and nutation liitherto worked out on the supposition 
Qratz, the capital, obtained good ])roof of tin*, existence (»f the that the solid parts of the earth are perfectly rigid, renders it 
practice in the. sliajje of answers 1o ii circular .addressed to the scarcely possible to admit that there con bo any such discrepance 
medical residents oi“ the district. One ol‘ these, Dr. Iviiaj)]»e, ])(!!•- l)c*tw«*eu tliem lus 3 to 5, and it i.s, therefore.almost necessary to con- 
Buaded an “ aiseniknjdiagite ” to live willi liiiu for a Jew days, elude th.at the eartli is ou tlie wliole much more rigid than steel, 
saw him take the poi.son, which was delected in iirim* pas.sed Even with tlie imperfect data already possessed, it .seems certain 
after the swallowing of tlie dos<*, by Dr. Scliiifer. Tin* iad.s th.at tin; interior of tlie earth must on the whole be more rigid, 
thus ascertained by Knaiqu* were uuide known in England by a nrobably many times more so, than the upper crust. Tliis might 
paper read by Dr. Roseoc to the Manchester Pliilosoj)In'cal So- lie exjiected, ii’the interior of the earth he solid, considering the 
ciety, and luihlislied in the ‘ Meclinnic’s Magazine.’ it resull(*d enormous pressur<*. to which it is exposed ; hut it is inconsistent 
from these inquiries of You Tsclnuli, Ileisch, and Ivuajipe, that with the hviiothcsis that the earth is a mass of melted matter. 


ill various jiarts of Slyria and thi* adjoining f.ountri(*s certain 
persons were in tin* hal>it (d‘ swallowing, two or threi* times a 
week, or even daily, a ceilain (|iiantity of a mineral .suhslance 
called lliitraeh, Iliittereicli, or Hidri (winds whicli are abbre¬ 
viations or corruptions of lliitten-raiich, furiiuce-sniokc*); tlieir 
object being to im])rove the conii»l(‘xion and .a])p(*arauce, to give 
wind in ninuntain-climhing, to a.ssist dige.stion, to ward olf 
disease, and to iireserve health, and to impart gen end and sexual 
vigour. These were the facts ascertained up to the year 18t»5, 
when there appeared in the. ‘ Etlinhurgh ftledical Journal’ an 
able paper from the pen of Dr. (hnig Machagau, of Edinburgh, 
which completes the demonstration of the fact and our know¬ 
ledge of the practice. 

l5r. Muclugan, liaviiig first juit hiiuself into coninmnicatioii 
with l)r.M, West, Knappe, and Machar, and obtained information 
from tlieni, succeedc.d in expei inientiug on t wo arsenic-eaters, 
one of wliom took in his iiresmce nearly fivt* grains of tin* 
sulphide of arsenic (orpimeiil), the. other six grains of xvliite 
arsenic. The doctor saw the jioi.sons swallowed on .small ])i(*c(*s 
of bread, and washed down with water, inspected the month 
afterwards, and, aft(*ran interval, c.au.'-ed nrim; to be jxassed in 
bis ])resence, in which he d(*ti*ct<*d arsenic by the usual test.s. 
lie also aHcertaim*d that tin; orjiinieiit iii the one case, and the 
white arsenic in the other, were good speciiueiis of those poi.sons. 
As to the quantity swallowed, tlicie was confiniuiUu'y evidence 
in a letter mmi Dr. Knappe, wlio saw a Styrian peasant swallow 
seven tuid a half grains of while. Jirseiiic. Some additions to the 
conclusive evidtuice of Di*. Mac.lagan Inna* lieen iinule by I’ro- 
fessor Werber of Freiburg (‘ Medical Alirror,’June 1,187»)), wlio 
ascertained that the Styrians always take the arsenic in sub¬ 
stance, alone, or with bread or bacon, once, or twice a week, at 
the new and full moon. They gi*ueially begin with an eighth 
or a fourth of a grain, wdiich they iiu rease gradually until, afUir 
some years, tliey reach doses of lioiu three to six grains. Case.s 
of fatal i^oisoniilg not uufreqnently occur, and give a temjiorary 
check to the practice. Rut those Avho once take to arsenic¬ 
eating genciully continue it to the end of their <lays, partly 
because of the indigestion, w'eakiiess, ami low spirits wliich 
follow the occasional di.suse ol it. One cJI’cct of ar.*^cnic- 
catiiig being to give ])lum}mess to the iigurc, softness to the 
skin, and freshness to tlie conijde.xioii, it i.s taken both hy 
males and femalc.s anxious to commend them-selves to the otlier 
sex ; but sometimes with fatal results. The ell’ect of the poison 
on animals is very similar. It imparts to the horse, for insUiiice, 
a sleek, glossy appearance ; and for this jiurpusc? is largely used 
in Vienna and elsewhere, by gentlemen’s grooms .and coachmen, 
wlio either sprinkle a ])iiicli of arsenic among the oats, or fiusten 
.. ..f .. ...... n... Ku mi.x, 

promotes that fiiaming at the mouth Avhich is so much admired. 

EARTH, RIGIDITY OF. Many (luestions have been raised 
of late yeiu’s respecting the- thickness of tin* earth’s crust, the action 
of tides, and other forces likely to operate in ch.anging the. cosmical 
relations of our jdanet. According to »Sir William Thomson, the 
solid substance of the earth must on the whole be more rigid than 
steel, or it would yield under the tide-generating influence of 
sun and moon to such an extent as sensibl;^ to diminish the 
actual phenomena of the tides and of precession and nutation. 
It is shown tliat a homogencinus incompressible elastic spheroid 


eiiclo.sed in a solid shell of from 80 to 100 miles in thickness. 
Mr. llojdvins concluded from his investigations that the solid 
crust ol’ llie eaiih cannot be les.s tlnin 800 miles thick ; and Sir 
W. Thomson ])elieves it to lie extremely imiwbable that any 
crust thinner than SiOOO or 2.500 miles could maintain its fignro 
with siillicieiit rigidity against tlie tido.-ge.neratiiig J’orces of the 
.*>101 and moon to allow tlie i»lK*iiomena of the. ocean tides and of 
l»recession and nuLation to be as they are. (I*htl. Trans. 1868, 
p. 578.) 

EARTHENWARE. [E. C. vol. iii. col. 724.] The Board of 
Trade tables do not illustrate comjdete.ly the extent of our 
foreign trade in tliis ini]»ortaiiL product of manufacture; for, 
wdiile cliinaware, ])arinn, .and norcelain are included under the 
li(*adiiig of “ Fartlienware,” red pottery and brown stoneware are. 
excluded, the latter probably being little e.xjiorted on account of 
their bulk and low cost. The sales from the United Kingdom 
to foreign countries in the three most recent years were in value 
as follows 



ISO!). 

1H70. 

1871. 

To Germany. 

. X’04,811 

X'59,381 

X80,.392 

„ France . 

. 28,22.5 

17,841 

43,105 

„ United tStates . 

. 785,461 

687,879 

734,147 

„ Rrazil . 

. IK*,072 

99,;J27 

82,714 

„ Canada . 

. K *.5,627 

112,210 

127,500 

„ East Iiidie.s . 

. JO(*,8|)4 

96,337 

82,059 

„ Australia. 

. 180,81 1 

86,884 

83,078 

„ Other countries 

. 45(),:H() 

477,137 

41.5,919 


.£1,725,274 

Xl,637,026 

XT,648,914 


EARTHQUAKES[E. C. vol. iii. col. 7.33; Skismology, E. C. 
vol. vii. col. 1861 are those agitations of the ground beneath us 
Avliich, according to their intensity, strike our senses as a sinijile 
tremor, a violent tn‘])iilatioii, an undulating or rocking move¬ 
ment (which may consist ol’ a single swing or a .succession of 
oscillations of altitudes r.anging i'rom tlie fraction of an inch to 
seveiid feet), or a violent upward jerk. As noticed in the former 
aiticle, these iiiovements are simply waves of elastic com¬ 
pression. Such waves are. frequently formed hy artificial means, 
as by striking a blow u])on a rock, the passage of heavy loads 
over the ground, the exiilosion of gunpowder in mining, the 
e.xplosion of gunjiow'dcr and gun-cotton magazines, and luuiiy 
other jiercussivc and coucussive causes. In large towns where 
the trartic is great and constant the ground is in a continual 
tremor, comparable in intensity to the tremors of earthquake- 
shaken countries ; and occasionally when heavy laden waggons 
or goods trains puss, the ground is thrown into slight oscillations. 
This class of facts affords the means of roughly estimating the 
force exerted during (3arthquakes. A blow with a light hammer 
upon solid granite transmits u perceptible movement to the 
iiiercuiy of a semsitive soismoscopc at the distance of 100 
yards ; and the gallop of a horse on sand is also perceptible to a 
distance of a quarter of a mRc. Again, two pounds of gun¬ 
powder contained in a cartridge buned three feet deep in the 
sand will on explosion transmit a pulse a distancG of one furlong 
in sand, and twenty-five pounds hurled at the some depth wUi, 
when exploded, send a pulse which may be observed half a mile 
off. When Sir C. Wren destroyed the old tower of St» Paul's, a 
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charge of eighteen pounds of powder wtvs employed, which 
caused the fall of uj)wards of 3000 tons of masomy fn)m the 
height of 200 feet. In this case thevf'. was a conenssive force of 
1344 million foot-pounds, which so shook the ground that many 
■iKjrsons iTUstook it for an eartlniuake. In 1850 an immense 
iiiass of chalk was detaclied from the cliff at Seaford weighing, 
iv<!Cording to a rough estimate, 300,000 tons. The great hulk of 
tliis fell from a considenibh*. height, the clilf at that j)art being 
about 300 f(H't high. Tlu? conenssive forct; would be ns much as 
270,000 million foot-pounds. The ex]»losioii of the gunpowder 
and the fall of the, chalk were felt at Newhaven, thi'oe miles off, 
as a sensible shock, while at Si'aford, tlii ee-iiuurters of a mihi off, 
glasses were rattled against eae.li other, and one chimney was 
thrown down. About tlie .same time the gunpowder mills at 
Uouu.slow exploded, and gave rise, to three sbock.s, wliieli were 
distinctly felt in various ])laci!H in Siiss(‘x at distances ranging nj) 
to nearly sixtymiles from lln^ focus of activity. Alany in.staimes 
are also on record in whicli the sound of cannonading lias biiou 
transmitted through the, ground to distances of two or more 
hundreds of miles. The cunveyaiice of sound neces.sarily im¬ 
plies that waves of eompre,s,sioii, similar to the sound waves in 
air, must liave traversed the ground for the, distances mentiniied. 
Facts of tliis kind are particularly l aluable, hecanse the phe¬ 
nomena are essentially the sanu* as those of eartli(|uakes, the 
only difference being tlnit tlu'X' are lu’oduc.ed by Immuii agency ; 
and because it is practicable to ascertain the reij^uisite ]»ar- 
ticuhirs with ])rcc,isi<)n. It is iinportaiit to remember the kind 
of motion involv»‘d in thesii shock.s. 'JMieVe is first of all a vibra¬ 
tion in tJic ]>artich‘s of tlie rock in a ]*and of moderate brcaillh ; 
and next a tniusrerencc of such viltratiou from baud to band in 
succession. Thu more ]>oweiiul the initial iuiiiulse the broader 
Avill be the band of ]);ulicles siiiiulluneonsly allVclcal, and the 
more rapidly will tin* wave of tiaiislalion ]irogress. An eartb- 
ipnike shock is the jia^i.sage of one .Mich wave, and the dnralion 
of tlie shock will dejieiid jiartly upon Ihe speed of the wa\e and 
luirlly upon its bri'ailth. When the waves are very .small and 
numerous, they cannot he individually dislingiiislnMl, and tin* 
ground then a])pcars to lx* in a Ireuior. Idn* late of tin* ivave of 
translation, as also the distance whicli it travels, dejiends iijion 
the resiliency of the material traversed, .so that gein*rally the 
less compact a ruck is the nnm* the Avave is retarded. Tlie waves 
spread out from the. IbiMis of inijiulse, in clo.sed ligures, which 
more nearly apjiroacli the circle in ]u*o])ortiuii as the material 
approaches homogeneity ; ami thus are liable to be refracted and 
retlected, so that in almost every case the form of an earthquake- 
shaken area i.s irregular. Ac,(*oi*diiig to fl. .Malh*t’s experiments, the 
transit rate of impulse, Avaves, originating from moderate charges 
of guiipoAviler, varie.s from 82.5 feet per second in AV(*t .sand to 
llitjr) feet ]ier second in granite, Avliich is comparatively free from 
fissures and joints. ]>y inci*i*,a.sing tin* cliarges to 12,(.KM) pounds 
of gnnjiowder the velocity Avas increa.sud by about oiie-lliird. 
The average ralea.s yielded by exjieriment is 1220 fe(*t pur second, 
or 13*8 statute niile.s jier miiuite. It is A^erydiilicult to ascertain 
the velocity of eartlK|uake waves, owing to AA iuit of readinc.s.s in 
the ()bser\a*r and tin* errors of clocks ; but such data as cxi.st 
yield results varying from t)!H) I'cct to (>580 feet per second. If 
then the records us to the duration of shocks can be Iriisled, the 
amplitude of the aa^uvi s must be c,ousidi*rable, that is, from le.ss 
than a mih} iqi to many miles. AlMiougli the Avave of translation 
travels several Iniiidred miles an hour, it is Jar le.ss de.striicti ve than 
the motion of the rock AAdiile rising and falling to form such Avuve. 
This rise seldom or never I'xceeds u lew feet, ainl its rale appari*ntly 
does not average more than ten or fifteen mih*s ])er hour. The 
largi'i* .shocks are. often, probably ahvays, accompanied by .smaller 
W'aves, wliich appear to In* inseparable, the one from the other. 
This is illustrated by some of the larger e.vperiinental explosions 
observed by Mr. Mallet. “As the impulsive Avave a])j»ioaclied 
the in.stniment, the previously steady rellectud iniagii of the 
cross wires did not at once disappear ; tlie definition of the 
wires rapidly became obscured, the obscuration iiicri'aKiiig for lui 
instant to a flickering of the image preceding its obliteration, at 
the same moment that the oscillation then communicated to the 
trough caused the mercury to sAvay from end to end in a liquid 
>yave, whose amplitude wa.s surticienl to cause various llashe.s of 
light to be transmitted to the eye with the changing inclination of 
the i-etlecting surface of the undulating mirror—-the image of the 
cro.ss wii’es reappearing (but now oscillating with •the movement 
impressed upon the mercury in the direction of the wave tiunsit) 
bypassing throiidi a second phase of flickering and vibiution, hut 
in tlie reverse onler before becoming perfect in definition as at the 
commencement” (‘Brit. Assoc. Report for 1861’). These corres- 
ABTS AND 15CI. DIV.—SUP. 


f ond to the tremors before and after the main earthquake shocks, 
t is ^irobabli! that the movements ore always rectilinear; that tAvo 
eaithmiakc shocks seldom meet from opposite directions ; and 
that the formation of conical holes at the base of trees, rods, &c., 
the tAvisting of toAvers, obelisks, and other phenomena, appealed 
to os proof of a vorticose movement of the ground, are always 
due to rectilineal* movement.^. A large proportion of the 
tremors and slight shocks appear to be confined to small areas, 
and this is also the cum' with some of tie* most violent shocks, 
although others have been felt, over 100,000, or even 

7,500,0(K) square miles. As a rule, eartlupiake shocks, even tlie 
most violent, do not extend more than 1000 miles from the 
centre of maximum fo)*ce ; they seldom i*\tend even .500 milo.s. 
(tontignou.s areas do not shoAV that sympathy of action which 
Avould be exjiected wi*ie eartli(|niike.s caused by the iulhienci! of 
the mimn on a fluid or .semilluid .sea of laA^a beneath the solid crust 
of the globe, or Avere earth(]uake waves, tlie reflections, so to siieak, 
of waves in sueli siai, from Avhatever cause they may arise. Set¬ 
ting aside the fact tliat the shocks arc true AA'aves of compression, 
not the ])liant yii'ldiiig of the eartirs crust as a Avhole, conform¬ 
ing ill shape* and speeil Avitli lava Avaves, the hypothesis leads to 
(•tiler dillicultie.s, such as the immense mass of material moved, 
the. iinplii d jdiaiicy of tlie earth’s crust, which is quite opjMised to 
till! evidence existing as to its rigidity, the absence of great oji(*n 
fi*actui‘i*s Avliich can Ik* assigned directly to eartlujuttke action, 
and other ]toiiits too nuinenais to mention. The earthquake 
areas by no nuiiins coincide with those of volcanoes, although they 
arc ill some Avay associated Avitli th(*m. .Shocks are so freijuent 
that out* or more occur someAvlicie on tlie earth every day in 
the year ; and thi*re are IVom t,AV(*uty to t hirty considerable eartb- 
(juakes annually. Jl»*m'i* nit*re coiiicidince in lime (alloAving 
for the period ot*cu])i(*d in travidling from one idace to anolliei) 
is iKit siillicieiit to .shoAV lliat such shock.s lielong to the same 
iiiqaikse. For instaiKu, Mallei ^ay.s there, is some ground for 
b(*lieving that one ami the saim* shock of eartluiuake Avas felt on 
IMovember 1(5, 1827, at Ochotsk and in C’oliimbia, S. America; 
if s«», its origin Avas near the earth’s centre ; and he adds tliatcoin- 
ci(l(*iit eartiupiakes liavi* been by no ineaiis rare at pluce.s far 
ajtarl. There Avas a con.siderable, tri'inbling on the day meiiiioiied 
around Popayiiii in Feiiador, which seems to have been coiiliiicd 
to a very small area. 1 f such slight shocks can be propagated to 
widely separated isolak*d ari'as on the earth’s surface, it is very 
surprising that, on compaiing the earthquake records of Ecuador 
Avitli those of Fern ami of (iliili, wc have not been able to find a 
single recorded case o! a shock occurring in Ecuador which has 
extended into eitlu*!* of the other countries. If curves are 
formed, bused upon the maximiim Kei.sniic intensity for eacli 
year, .so far as recorded, no truce of coiinectiou i.s apjiarent 
bi'twceii the curves for Chili .and Peru. Thus from 1.57.5 to 
H)33 seismic action Avas Aveak in Cliili, hut rather strong in 
l‘eru n]> to 1(520 ; from 1(520 to 1(5.50 it was Aveak in Peru, but 
.strong in Chili from 10.33 to 1050. In the. curves for the century 
from 1050 to 17.50 there is a rough corresjioudence in the first 
(jnartcr, but in the last thiee, quarters there is no resemblance at 
all; and in the next century tluiie is no resemblance or iqi- 
pareiit rcliitioiisliip, I'xccpt perlmps that the (L'hiliaii peroids 
of mi»st intense seismic action (Xicur when it is least manifest 
or wcukc.st in the Peruvian curve. These olxscrvations are 
not fimmled on .suflicii*utly pi'ccise data to afford reliable con¬ 
clusions, blit they seem to indicate that there is little or no 
coiiimunity of action as regards .si*isiiiic intensity between 
these two .areas. IFe are unable tu enter into details of com¬ 
parison for other regions ; but there are many areas on the globe 
to wliicli nearly all the eartlKpiakcs occurring in them are con¬ 
fined. According to Mr. Mallet, Avho has prepared a large and 
elaborate ma]> of the di.stribution of cartlupiakes, of Avhicli a 
reduced copy is given in the ‘P>riti.sh Association Report for 
1858,’ the siirlace contour of the, globe consists of large shallow 
basins, the margins of which are outlined by ridges, which fre- 
(jueiitly corre.spond with ihe greater nioimtain rangiJS. Volcanoes 
are generally me,t Avith along these summit elevations, and the 
seismic areas occur as bands along the flails, the intensity dc- 
crousiiig toAvards the shalloAvest parts of the basin; so that, 
although earthquake shocks may occur at alniost any place in 
the world, they are most fre(j[uent and severe in areas occupied 
by active volainocs. There are some regions Avhere no earth¬ 
quakes are known to have occurred, hut then these regions arc* 
beyond the reach of investigation, so that the blank arises from 
absence of information, not From the knoAvledj^^c that earthquakes 
really do not occui* there. Africa is one ol these areas ; and 
is probably as subject to shocks as other portions of tlie globe. 
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At any rate, they have been recordeJ as occurring, not only in i Mullet, from which it seems that, on the whole, earth(j[uake 
Egypt, hut also in Abyssinia, Algeria, Cape Colony, the Guinea ! shocks are more numerous in the winter than in the summer 
Coast, Morocco, Natal, Onuige River Free State, Seimanr, and half of tlui year. In these tables («ich eaitlupiake figuivs for 
the district between Zmizibar and Lake Tanganyika. Curves the .smie value, wt that, were the values of each proportioned to 
have been constructed of the distribution of eartlujuakes in time 'its intensity, tlu! results might be very different. In some 
by Mr. Mallet and others; but they do not afford the basis from cases the i)re<lominant number occurs in the summer half of the 
which to draw laws, since the curves are regulated ]jartly by the year. There are. sixteen areas noticed in the table; in nine 
frequency of the shocks, partly by thii attention which has bec-n cjises the maximum niiinber is in January, once in February, 
bestowcul upon them. It would seem probabh; that the seisniii- twice in March, thrici; in Novembe.r, and once in Discember ; in 
energy bursts out with ])aroxysmal violence during the third and one or two cases there lias been a second niaxiinum of the same 
last (piailers of each century. As rigards the relation of earth- ; value in February, August, and Seiiteniber. The distribution 
(makes to seasons, notliing jiositivo can bo stated ; but we. give • of the minimum number is thus : Jaiiuniy, 1 ; March, 1 ; April, 
the subjoined tables, baaed ujion those, prepared by Perrey and j 3 ; May, 1 ; June, 4 ; .Inly, 3 ; August, i ; September, 2 :— 



Jan. 

Pel). 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oel. 

N<iv.' 

Dec. 

^Yinter. 

Spring. 

Summer, 

Autumn. 

Scatidiniiviii and Icriaiid . . 

1 ;;3 

20 

21 

13 

10 

10 

17 

13 

18 

17 

10 

17 

71 

30 

48 

03 

Britiiili iHliUids. 

21 

1(5 

10 

10 

10 

10 

0 

10 

21 

17 

22 

28 

00 

42 

52 

67 

Spain and Portugal . . . 

1 20 

14 

1(5 

IS 

0 

14 

18 

to 

12 

22 

23 , 

11 

00 

41 

4(5 

09 

PraiR'c, Kdgiiiiii iV: Jiollaud 

s;{ 

04 

a;; 

.').'> 

42 

.30 

47 

10 

.)() 

48 

00 

7S 

200 

1.3.3 

137 

180 

lUiunc ffusln. 

2(1 

20 

10 

iO 

11 

11 

0 

0 

10 

1.5 

14 

21 

(12 

32 

37 

03 

Khino Basin. 

(52 

ol 

41 

37 

.30 

30 

3;') 

30 

30 

30 

.'58 ■ 

71 

100 

103 

101 

1(50 

Danube Basin. 

31 

31 

11 

10 

23 

19 

2() 

2.5 

10 

23 

IS 1 

20 

70 

00 

(57 

07 

Italy and adjoining islands . 

101 

00 

OS 

S4 

80 

80 

07 

: 77 

03 

02 

01 ; 

77 i 

208 

200 

203 

233 

North Afriea. 

0 

2 

(5 

7 

3 

2 , 

2 

A 

1 

4 

S ; 

1 

13 

12 

8 

13 

Tnrkisli Empire .... 

40 

30 

31 1 

.•«) 

37 

3;') 

3?) 

i 40 

i 40 

34 

33 , 

.33 

100 

102 

110 

100 

Canada and United States . 

14 

14 

12 

0 

0 

4 

10 

1 14 

' 8 , 

10 

10 1 

17 

40 

10 

32 

40 

Mexico and Central Aima iea 

3 

5 

S , 

;> 

0 

i) 

1 4 


' 4 

4 

.3 1 

3 

10 

10 

10 

10 

Antilloa. 

! l;j 

10 

23 1 

17 

10 

10 

' 20 

! 23 

: 22 

20 

18 1 

10 

04 

49 

GO 

03 

Chili luid La Plata. . , . 

, l'» 

12 

10 

8 

21 

12 

i 10 

16 

10 

i 

27 1 

0 

43 

41 

48 

40 

Cuba. 

1 4 

7 

2 

1 3 

.3 

4 

1 0 

i 2 

* 0 

7) 

(5 1 

4 

h‘5 

10 

13 

1.5 

North Ileinisjdieni . . . 

027 

r)3o 

.003 

i 480 

1 

438 

428 

1 41.7 

j ISS 

1(53 

i_1 

m 

L_ 

173 i 
..1 

000 

10(50 

13-'5.5 

130(5 

1489 


Earthquakes generally njqiear to be, almost entircdy indeium- 
dent of meteorological ffuctuarions ; and if these act at all on 
seismic agents, it is in a very subordinate and indireet way. 
Not nnfreipiently, however, eartlujnaki* shocks of slight intensity 
coincide with hun’icanes and thnnderstoriii.s and it is not ini- 
])robable that such shocks may be caused by Ihe jiresene-e of llu^ 
wind. Any statement us to llie jirobable cause of eartlupnikes 
is in the pnwmt condition of knowledge little more than 
conjecture. There are almost certainly sevttral eoop»‘rating 
causes, and there are forces resident in tlu^ earth’s ernst which 
there is reason for supposing must spend their energy in some 
way. Thus there are eoustaut electi ical and uiagiietical currents 
traversing the earth which are cajiable ol' (h;\ elopiiig great heat 
where the material has a low eoiuliie.liiig ]K)\ve,r, How the elec¬ 
tricity is maintained, or from wJienci- derived,w(‘. are not able to 
say, but it is known that water de.se.ends by gravitation tlirongli 
cracks and fissures to great de])ths, and that as the heat increases 
with the depth there is a level wlieie the water is converted 
into steam. Thai this i.s so is rendered almost certain from lla- 
fact that hUmiii is tlu^ must abundant substance yielded )>y 
V(ffcanoe.s. There is then a constant ein nlatbni of hot water 
under great pressure, someliuu's in a, iliiid state, some.tini(;s in 
a gaseous state, d’his alteration of eonditioii, together xvith the 
chemical uetioii s(>t ii]» between it and the Kuhstance.s it comes in 
contact with, mnst <’anse tlie gcuieration of jiowerful eJeclrieal 
currents, as well as the occurre.ne.e, of loe,al underground an as of 
high electrical tension and tiunperature. Again, experiim-nt 
baa demonstrated that the full of u heavy weight is capable 
of causing an earthquake, and since llu* eonstant How of water 
and steam through the iissiires of the earth cannot but give 
rise to large hollows; and since falls of large masses of roe-k 
would occur in sucli hollows, earth«iuake shocks maybe as.sigiied 
to the concussions which thus arise. 4’liese causes are efficient; 
they arc not, it is believed, inconsistent with any of tlu^ knoAvn 
fachsi or phcnoiiiena; and tlieir existence is not wholly hypotheti¬ 
cal. Refore wti can attribute seismic action to the iiilluejice of 
the waves of an internal ocean of lluiil matter, many difficulties 
must be met.^ We have no positive evidence tliiit there is any 
such ocean; if it does exist, it is not known at what dejith jt 
occurs; and there is no more reason for believing it to he, 
assuming its existence, above i-atliei- than under a hundred miles 
below the surface; whereas there is little doubt that most earth- 
(puike foci are only a few miles below the surface. Granting 
tliat the eaith’s crust is only twenty miles thick, liuw could a 
wave be transmitted through it so as to cause local earth(|uakes ? 

The papers, memoirs, and volumes on eartlnpiake.s are exceed¬ 
ingly abundant, numbering some thousands. Tie who wishes to 
acquaint liimself with such IRerature cannot do better tbau con- 


j suit the memoirs of A. Perivy and R. Mallet, in which he will 
j find the means of following iij» any jiart of the subject lie 
1 clmoses. The aec.«mnt of thi‘ great Neajiolitan iiartlujuake in 
j J8r>7 by ihe- lallev anllior is tlii^ most im]>ortant contribution to 
I observational seismology lliat lias yet appeared. 

EART11WOIIK8. Tdie teim earth is used in engineering to 
' eomjirehcnd any loosely aggregated mas.s, of small cohesion, 

; coni]»os(!d of ]>iirtides of small si/.e relatively to the mass, and 
j which resist sliding or shearing at any section in the mass, 
•arlly by the u«lbesion of the paiticles to each other, butchieffy 
ty their friction against each other. A bank of earth or cliff 
face, when the inclination at each jiuint is at the inaxiiniliu con¬ 
sistent with stability Jias, for a ci'rtnin distance, A B, from the 
toj) a vertical fac.e., and l)elow that a curvial l»atter of constantly 
diminishing inclination to the horizon. The depth A B depends 
on the aiiuuint of cohesion of tlu; )>articles of the mass. For 
ordinary surface-soil and moist sand, the. dcjitli of the vertical 



face may he from 3 to G feet, and for clay 10 to 16 feet. The di¬ 
minishing inclination of the face ai)proximates more and more 
nearly, in proportion as the height ol the hunk is greater, to the. 
aiujU of re)me. <f> ot the materials of the bunk, or tlie angle at 
whic-li they would siaud under tlie intluence of friction alone. 

That a mass may rest on an inclined plane by friction alone, 
the single condition is that the uiigle between the direction of 
the pressure between the mass and tlie plane, and the noimal to 
the jilane, .should not exceed the luigle of repose or the lUigle 
whose tangent is the. coefficient of friction. And since all the 
particles on the surface of a bank, depending for stability on 
frictiim alone, must fuHil tlie same condition, the surface of the 
bank, when tlie slope at each point is at the maximum consistent 
with frictional stability, is a plane I) E with the uniform incli¬ 
nation Now in any bank ABC, the gradual action of rain 
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jiiul frost tends to degrade tlic steeper portions, tUo kIojk; of 
wliicli depends on the adhesion of the particles, and to reduce 
ilic whole surface to the inrlinatiou ^ at wliich it would sUuid 
hy friction alone, that is to the slopi; 1) H When that condi¬ 
tion is reached, the only further degradation wliich can occur is 
that due to tlie direct transporting power of a surface flow of 
water. 

The natural slope of a hank, prodiua:<l under the free action 
of atmospheric uginicies, thus tenils to ap]iroxiniate to, and may 
he taken for ])ractical pur|io.se8, to be identical with the angle (if 
repose of the materials, or angle whose tangent is tin*. c.o(‘llicient 
of fricti(ni. It is custonmry for pmctical ]nirj)oses to state that 
.•uigle rcnighly, by giving the ratio of the base to the height of 
the slone, or the cotangent of the ineiinutiou. For various 
earths tlie angle of repose is as follows 

Anylii of Jicjiosc of Eurtlia. 

Allele of Itiitio of base of 


Pine dry sand 


lt('])()S(' q>. 

Hlope t(t lifialil 




37" . 

l-(5 to 1, to 1-3 

to 

J 

Sand, Avet 


. 2(5'’ . . 

2 lo 1 



„ very Avet . . 

. 32’ . . 

l‘(5 to 1 



W‘getablc earth, dry 

. 2D" . . 

1*.S to 1 




moist 

in-’ to 49 ’ . 

1 to 1, to (1*87 

lo 

1 


very Avet 17'"' . . 

3*27 to 1 



)} 

])unned 

06 ’ t(. 7L‘ 

•4.3 to 1, lo *28 

to 

1 

Clay, dry 


. 29'’ . . 

1*8 lo 1 



„ damp . 


. 4.5" . 

1 to 1 



„ wet . 


. 1(5'’ 

3-.3 to 1 



(iravel, ch'uii 


. 48° 

0-9 to 1 



„ Avith sand 

. 2(5° . 

2 to 1 



Shingle . . 


. 39" . 

1-2 to 1 



Peat . . . 


14 to 4t) 

4 to 1, to 1 

to 

1 


A sliglit degree of wetness increases either the adhesion or the 
friction of a soil and renders it niojc stable. JJut any excess of 
moisture acts as a lubricant and diminishes stability. Hence it 
is of the utmost importance to drain tborouglily (dl hanks of 
earth, depending for stability on the friction of their ]»arLiele.s. 
The clay e.utting on tlu! London and Jhightoii Railway, at New 
(Jross, stood for two years at a .sl()])e of 2 1ol ; hut during an 
iinnsually Avet season, Avheii the Avater had accnmnlated in the 
soil, the l»anks slijijxid, blocking the line', for some Aveeks, and 
ultimately the slopes had to he iv.dnced to 4 to 1. 

In general, earthAV(ji'k structures are only Ibriued Avith slo]»es 
of 1 to 1 Avheii tlu! surface, is ])rotect.t;(l by stone ])itching. Oixli- 
iiary good soils are dressed to slopes of H to I, and less stable 
soils to slopes of 2 to I. 

The simple condition, Avhich del ermines the sluhility of a free 
surface of earth Avitli respect to friction, is also tlie most .simjde 
general condition of the stability of a mass, Avilh respect to any 
]»bme in the, mass. A luirticlc is stable on a surface, il the di¬ 
rection of its Aveigbt makes a less angle than the angle of r(^])ose 
Avitli the normal to the. surface. The mass of earth itstdf aa'iII 
he stable, if the direction of the, ])]'essure, betAveen the portions 
into Avhicli it can he divided by any plane, in the ma.ss, mak(*s an 
angle less than the angle of rejjo.se Avitb the normal to tlie plane. 
(Rimkine, ‘(.)ivil Engineering,’ p. 31^). I’ut thi.s condition only 
lixes limits within Avhich eijnilihrium is ])ossil)le. To decide, in 
any given case the actual diveetion of the ]»re,ssure,, Ave, must 
have recourse to an additional jiviucijde, the application of Avhich 
to this i|ue,8tion Avas tirst nuule by I’rofessor Itankiiie. 

This principle, due to Pr()fe.s.sor Moseley, and applied by him 
to the jiroblcni of the arch, has l)een termed the ])rinciple of 
least resistance. It may he slated as folloAvs; If the forces 
Avhich balance each other on a given body or stnictnre he dis¬ 
tinguished into tAVo systems calli'd re.speetively actiA’^e and 
jjassive, which stand to each otlu.*r in the relation of cause and 
clfeet, then Avill the passive forces be the least Av hich are caj)able 
of balancing the active forces, consistently Avith the jiliysical 
condition of the body or structure. 

Thrmt in an indefinite masni of earth with horhontul niqjcr 
wface. In any indefinite mass of earth with horizontal u^mer 
surltice, the pressure on a horizontal plane is vertical, and that 
on a vertical plane horizontal. Not because other directions of 
the pressures are inconsistent with stability, but because, from 
the symmetry of the conditions round aiiy vertical axis, no 
reason can be assigned for the deviation of tlie pressure from a 
normal to any vertical or horizontal plane, which would not 
equally apply to an ecjual deviation in an opposite direction. 


Ora-jain, considering the mass of earth between the wurl'acv, and 
anjy horizontal plane, the mass may bo imagined divided into 
pnsins. The Aveiglit of each of these prisms can be supported 
directly on its base, and a force e(j[Uul and op])osite to the Aveight 
is the least force consistent Avith stability. Since each prism is 
so sujijiortcd indejiendently, no i)rcssure due to the weight of 
one prism Avill he transmitted through the horizontal base of 
a neiglibouring nrism. Himce the remaining pressures in the 
ma.ss, acting on the vertical faces of the prism, and due to the 
tendency of the earth to slide at ])hiiies in the mass, since they 
do not act through a horizontal jdam*, must he, parallel to it. 
Tn other AA'ords, in a mass of i.'urth Avith horizontal surface, the 

I iressiire on a horizontal plam; is viu tical, and on a vortical plane, 
lorizontal. To find the magnitude of the horizontal pressures, 
imagine a ])ri.sni a b <1 c. with any oblicpie base c rf, and let r dbo 
a horizontal iihine. ’J’he forces acting on tlie AAT.dge c d e, in the 
plane, of the diagram, are the Aveight W of the’ prism acting 
vertically, the magnilnde of Avhich is kiiOAvn, the thrust Q the 
diri!(;tion of Avhicli is horizontal, and the thrust P. On the 
])rinci]>li* of least resistance, P must make Avith W tlie least angle 
consistent AA'ith .stahilily, or Avluit is the sann* thing it must make 
Avith the normal to r d tin; /greatest angle, on the side toAvards W 
eonsi.stent with atal)ility. Rnt that greatest angle is the angle of 
repos(‘ 0 . lienee the direction of 1* is known, KiiOAving then 
the directions of the three forces and the magnitude of one of 
them, the magnitudes of the others can be determined. Again, 
since the prism of earth may slide at any plane in its mass, Q 
must ]>e of such a magnitude as to resist the tendency to slide, 



Avliatt‘V(*r direction is ussunuid for the, oblitpiebase of the prism. 
J»v increasing the inclination of c d retaining the face c e constant, 
the A’olninc (d the prism is diminished, and consequently tlie 
magnitude of \V. Put at the, same, time the oblirpiily of 1* and 
^^> is increased. Then' \h one inclination of e d for which the 
horizontal thrust iieressary to balancti W is greater than for any 
other ineliiiatioii. That inclination is found to be 


or the inclination whie,h bisects the angle between the angle of 
ivpose and the vmlical, and the angle between P and W is then 

It is tluiii easy to show that the intensity of the 

Inudzonlal thru.st, or the thrust per unit of area of any vertical 
jilane, at a depth h in feet, in earth, Avho.se Aveight is w lbs. per 
cubic fool, the atmo.splieric pressure being p lbs. per B(j[uare foot, 
and the angle, of repose </>, is— 

,/ = (»' h + f) tan= 

' ' 1 + SlU </> 

Noav suppose on the prism next the, face a e an additional load, 
ns the weight of ijart of a building, is placed. The prism aide 
Avill remain in equilibrium, while P revolves to the position P' 
making the angle of rejiGse on the other side of the iiorniaL If 
the load exceeds that consistent with the stability of the 
mass of earth, the prism of earth aide will be displaced by 
sliding up the face e d. And the greatest horizontal thrust Q 
consistent with the stability of ah d e is that which can be 
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balanced by the wei^fht W luid a thinet in the direction P'. „ + rhh* 

That greatest horizontul thrust is found to be b *» - 


q (wh + p) 


1 + si^^ 
1 — sin ^ 


and the intensity of vertical pressure which gives that value 
of q is— 


» = Cwh + p) 


/I 4- sin 
\1 — sin <;>/ 


which is therefore the greatest iiite.iisily of ]ircssUT<* to Im* ])cr 
milted in erecting structures on n horizontal Hurfaee. 

If the surface of the euHh is sloping, then Kiinilar misonin* 
shows that the pressure on i)lanc.s ])arallel to the surface is ver 
tical, and on veilical planes parallel lo the surface. The inteii 
sity of the vertical pressure on a ])lane])aralh‘l t(» the surface v 
{6 being the inclination of the surface) p = (v h -f p) cos 0. 
The intensity of the piessiire jairallel to the .steejiest sioja*, on r 
vertical plane is— 


q ^ 


(\o h + p) cos 0 


cas 0 — V (cos* 6 - cos- (p) 
cos d + V (eo.s' 0 — <;o.s' </>) 


and the intensity of llu! pressure at right angles to Q, on a ver¬ 
tical plane, is— 


r ^ (w h + p) 


■4 0(1- sin <f)) 

' + V (cos- 0 - cos'’ 0) 


It is iiardly necessary in this cjise, to consider (he cffeet ctf ai 
additional load. 

The reader should cousult the treatises of Professor Punkini 
on ‘Applied Mechanics ’ and (Ui ‘(Jivil Engineering,’ where (hi; 
Hiihject is treated in a more gerienil nuiniier Ihiin is lu-rti ]>os 
sihle. The forinuhe givtui ahove are diu* Ut Professor Itankine. 

EARTH WORKS, ()()M POTATION OK The (juantilies of 
earth to be removed in cuttings, or to he deposited in cnihank- 
inents, in coJistructing roads, railways, or otlu*r similar <-ngineer- 
iiig operntioTiSj re(^uire to he eah'Ukited, and vjirions methods are 
used for facilitating these calculiitions, wliich are necessarily 
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somewhat tedious. The horizontal surface, C J), wdjicli forms 
the bottom of a cutting or the lop of an emhankment, is called 
tlie base or formation. This forms one boundary of the mass of 
earth to be removed or deposited. The oiiginal ground suriace, 
A B, forms another boundary. The sides or dopca A Cl, BD, 



form the remaining houiularies. The half-hrcmUh of a cutting 
or emhaiikiiiont is the. horizontid width from a point in tin- 
centre of the formation to the edge of a slope. It embraces, 
therefoi’e, half the formation Avidth, plus the AA'idtU of one side 
elope. The half-breadtli may Iiua'o dilferent values on tlio two 
sides of the centre line. 

To find the arm of the mtmm of the earthworks. (1.) When 
the ground surface is level. Let the sides slope at the inclina¬ 
tion « to 1; /t sa the centml depth; K — the half formation 
width. Then area of section = S = 2 oJi -f (2«} Let the 
ground surface slope at r to 1, the ground surfoce not intersect¬ 
ing the base. Then, 


Two sections heinr/ (jiven, to find the volume of the earthwork 
between them. Let Sq S,, be the areas of the two sections, x the 
distance between them, and V the volume of the earthwork. 
Then, approximately, 


V 


?o_+ 

2 


But if the surfaiie of the ground is level, the pvisinoidal formula 
is gciiemlly used, A\diich gives more accurate results. Let /jq he 
the depth at at s, ; then, 


V 


j K{K‘\‘K) + 


^'i “+V*.+V) 
* 3 <! 


It is this forniul.'i wliich is generally used fur the computation 
of ta)>Ic.s, such as those of Sir J. Macncil, ]\Ir. Hendiu-son, Mr. 
BicMer, Afr. llaskoll, and otJieis. In these tables there is gene¬ 
rally giA'cn the mean sectional area corresj)ondingto two given (Uid 
sections, and this tal)ular number, multiplied by the distance 
)M*tw(M*n the sections, gives witlimit further calculation the 
volume. <»f the eartlnvoik. (Rankine, ‘Civil Engineering.’) 

Mr. W. TT. BarloAV has invented an ingenious inslrunumt for 
facilitating eintlnvork com)>utations. It consists of a Avooden 
circnlar tniv, about twelve inches in diameter, in Avliicli are set 
i aidlM)ard discs revok ing on a central and having engraved 
on tln‘ir |»eri]>h(Tie.s certain scales. 

The cardboard scales are of two classes, om*, the ln*iglit scales, 
lefcrring to eiiibankiueiits ami cuttings ranging in height from 
) to 7.^) feet. One of these scales is jdacCMl in the tray, Avith its 
a:ro Coincident Avith the edge of a brass featlier-edged liligiT, 
ind lirnily clani))ed there. On this is placed a rather smalhT 
•irciilar scale, called the <|Uantitv' scale, wliich is graduated Uni- 
brmly round the eircumferimce into TOO,000 cubic yards. In 
M'giuuiug a cali uliitioii, this scale is also ])laceil Avith its zero at 
lie brass huger. 

TJierc is sjiaci* siillicient ou the larger disc outside the smaller 
:lisc for four f»r five s<’ales, Avhiidi, by jireferonce, have reference 
' the saiii(‘f irinatioii Avidtli, but to dilferent side slopes. Dif- 
•eiii discs ar»* ))rovided for dilferent formation Avidths. The 
luuiitities on each of the scales of the larger discs represent the 
juaiitities of eartbAVoik in one chain length of cutting or em¬ 
bankment, for mean heights or de]>lhs of 0 to 75 feet. Tliese 
HUanlitii'H are obtained IVoni the ordinary earthwork tables, and 
ire set out to the same scale of cubic yards as the scale ou the 
4iualler disc. 

In using this in.slrumcut, the itro^ier height-scale corresijouding 
kvitli the given formation Avidth and side sloiie is arranged in 
place, Avith the quantity scale over it. The longitudinal section 
>f the raihvay is diviiled into chain lengths, and the heights at 
h chain marked. Tlien, a steel ])ointer is jdaced on the ({Uan- 
ity BC4ilc‘, o])poBilo the he.iglit on the height scale, corresponding 
,o that marked on the first cross section on the longitudinal 
icction of the mil way. The quantity on the miantity scale, 
acjismvd from zero, is then the < 2 uautity of eaitliwork in the 
irst chain length of the railAvay. The steel ^lointer is move<l 
•omul, carrying the <iuantity scale with it till it is Btopj)ed by 
he brass zero linger. It is then placed at the iioint of the 
nautity scale, opiiositc the height corresponding to the second 
eight on the longitudinal seid.ion of the raihvay, and again 
-lovcd round to the brass finger. This lU’ocess is nmeated for 
■ach height marked on tlie section of the railway, rroc.ecding 
hus, the total f|uuutity of earthwork may he read olT on the 
nantity scale at, the zero of the brass linger, provided the ([uan- 
ty does not exceed 100,otM.) cubic yards. If tlie whole (luantity 
■xcced 1(.M),()00 cubic yards, that amount must be added to the 
uantity read olf, for i>ach complete revolution made by the 
luautity scale. (‘ Eiigineeriug,’ vii. 327.) 

Some grapliic methods for facilitating earthwork calculations, 
JiA'eiited by Mr. Stojy, Lars Lysgaard, and Mr. Gillie, will be 
ound in -' Engineering,’ A’oIs. vii. and Auii. Graphic methods are 
ileo given in Ouliimn’s ‘ Graiihisclie Statik.’ 

EASTER EGGS, also called Pasque, Paech, or Paste Eggs 
(French, (Eufs de Pdques). Among Easter observances the 
.u'esentation of eggs is perhaps the most widely spread and 
he most general. It prevailed during the early centuries 
)f Christianity, alike in the Eastern and Western churches; 
it has continued to the present day, in a more or less 
uodified form, over the entire continent of Europe, and in our 
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own country, though forgotten in our larger centres of popula¬ 
tion, it has continuefl to ho obseiTed, at least among chiHren, 
tliroughout the north of England and in the agricultural districts 
of the midland and eastern counties, as well as in Scotland. 
Originally, the eggs appear to have been taken on the morning 
of Easter to the nriest, who blessed Ihein, sprinkled them with 
oil, and incensed them ; they were then carried hoine, and either 
piirtaken of at a special meal, or given to relations and friends. 
Those intended ibr presents were boiled liard and dyed, or 
stained, of various colours, l)Ut chiefly red, as symbolising the 
Idood of Jesus. 

The custom itself was derived or adjqded from the heathen 
sjiring festival, when eggs were given as ty])ifying the revivifica¬ 
tion of nature, the Christian clergy in this, as in many other obser¬ 
vances, laying hold of a familiar rite, im])aiting to it a somewhat 
difl'ereni but not inconsistent meaning, and conneeting it with 
religious usages. The. egg as an <;ml>lem of creation, or the. 
cosmos, has indeed been traced back to the ancient Hindus, 
Egyptians, Versians, and Etruscans, as well as to tin* Creeks and 
Romans. 

liy iiiemhers of the Cret'k cluirch, always most di nnmslraiive 
ill their celebration of Easter, the custom of giving Easter eggs 
has retaiiu'd its religious sigiiilicanec', and at the jiresent day is 
(d)served with much ceremony tlirunghont Russia, as well as in 
Creece. Elseivlierc it has degemirated into an occasion for be¬ 
stowing gifts on children, and the interchange of tokens between 
young people. Tu Ceiniaiiy it has long been usual to make for 
distribution at Easter, toys in the sluipo of i‘ggs, which, when 
opened, contain sweetmeats, tliimlde-s, scissors, or miniature toys 
and trinkets ; and in Vienna ilie custoni grew till the eggs were 
made to contain complete seta of toys, pm'fumes, j<*wc]lery, and 
whatever the ingenuity of the makers could dm’ise. T^hence 
tlie fasliioii spread to I’aris, where it has increased to a luxurious 
e>:ec»s, the eggs being olb'ii made of sullicieiit size to eontain a 
variety of scent buttles, dolls in elaborate dresses, sets of toys, i 
costly suites of jewels, &c., and tlu; custom has bec»)im‘ a heavy 
imposition on thos(^ who fetd themselves hound to observe it. 
Natural (*ggs coloured are still genei-ally givt-n among the lower 
classes of France, hut among llie higher classes they have been 
nearly supplanted by artificial ones. Within the last few years 
this ex])e,iiBivc proc.eduri* has be<‘u iutrodm-ed into this country, 
and now some London shops «h‘s]day collections of Easter eggs 
which rival, in variety, taste, and co.stliiie.^s, those of the most 
extravagant mundninn of Paris and "N'ienna. 

(Court de (161 lelin, il/rtin/c jirimilif, (ititdiiKe it roiiqmre aire Ic 
Monde niodenu'f vol. iv. ; Brand, J'op. Antiq., vol. i. ; Walcott, 
lettered Arrhivolofiif; Cremer, Easter Eijijs.) 

EAU, the French word for Vidvr, a])plied to a vaidety of 
liemids, most of which consist of or ctmiain the products of dis¬ 
tillation. The following are some of the terms in common nso : 
—Eau donee, fresli, or river water ; ean de fontidiic, eande souree, 
sjiring wat(!r ; ean dc wer, sea or .salt watei-; ean tie, parts, well 
or jaimii "water ; eau de rivihv, river water ; ean de saroa, soap- 
Hiuls ; cait distiller, distilled Avater ; ran heuitc, holy Avatcr. The 
billowing ai’c among the best-known liipiids passing under this 
name ;—Ean de Jfnhatle, a liipiciir made in Barhadoes from 
lemon-iieel ; ran di; Vohxjue, a perfumed and cooling water, used 
as an eA^aporating lotion in lieadaches ami febrile, attacks; van 
d’Jlomjrie, Ilungariaii Avater ; ean de, .favelle, a bleaching liquid ; 
ean de luce, the compound tincture of ammonia of the British 
l^harmacopmia ; ean de, Naphre, a hitler aromatic, distilled from 
the leave.s of the Seville orange ; ean de Jtnhel, a kind of ether 
consisting of one ])ai-t sulphuric acid and three of I’eetified spirit 
of Avint!; ean dc rose, rose water ; eau de, rie, hrandy ; eau fork, 
aqua fortis. The Avord ean is applied by iierfumem to di.stilled 
AA'aters, or Avaters bolding in solution fiugu-ant essential oils dis¬ 
solved in spirits ; by vendors of Ikpienrs to cordials consi.sting of 
aromatised spirits : and the name ean luedicinalc is given to a 
variety of liquids iiresumed to jiosses.s active medicinal pix)- 
pertics. The various mineral AA^aters are also knoAvn in France 
and other parts of the Continent as eau.r. 

EAU DE COLOGNE is nothing more than aromatised spirit, 
and as such an agreeable addition to tiie toilet. SeA'eral persons at 
Cologne claim to be the ]io.sse.ssors of the original recipe j>re- 
pared by Johann Maria Farina and members of his family ; and 
their rivalry tends to give to the perfume a reputation to which 
it has no special claim. No le.s.s than 4,000,000 bottles arc said 
to be made and sold amiuaUy. Two recipes have been pub¬ 
lished for eau de Cologne of different qualities. (1) Recti¬ 
fied alcohol, 60° over proof, 10 gallons; otto of neroli of orange, 

7 oz.; otto of rosemary, 3 oz.j otto of orange zeste, 16 oz.; otto of 


bergamot, 3 oz. (2) Alcohol, 50° over proof, 10 gallons ; f>tlo of 
petit-grain of orange, 5 oz.; otto of rosemary, 4 oz.; otto of lemon, 
5 oz.; otto of bergamot, 5 oz. The perfume can be produced by 
simply mixing either of the, above two sets of ingmdients ; but 
it is found better to mix the orange and lemon ottos with the 
alcohol, distil them, and add to the distillate the rosemary and 
liergamot ottos. Eveiy maker, hoAvever, has a recipe Avhicli he 
jirofesaes to keep secret. MM. LelR'and and Fontcnelle, in their 
‘Manuel Coinplet du Distillateur et du Liquori.ste,^ give tAvo 
others very difimtail from the above ; one comprises no fewer 
than tAVenty <lifferciit iiigredients - flowers, lops, berries, roots, 
and seeds of various kitals, together Avith cinnamon, nutmeg, 
clove, orange-pet'l, essential oil of herg-amot, and alcohol. Only 
a small ju'oporlion of the so-called eau de, C’ologne sohl iii Eng¬ 
land is really imuh' at Cologne ; the "Farina'’ bottles, seals, 
pa[)er, ink, jnint, (lescription, and signature are all counter¬ 
feited. 

The Ilmitjanj IVater, once so celebrated, is said by some 
AVTiters to have been a kind of eau de Cologjie ; but this can 
hardly he the case, seeing that it i.s macle simply by distilling 
fresh rosemary lops and ]eave.s in proof sjnrits of Avine. 

EBONITE is th(! name given to one of the forms of india-ruh- 
her when nuuK' hard hv heat and other agencies. Me.ssrs. Silver 
manufacture combs, pa])('r-kniA'es, and various small articles in 
imitation of jet of it. Otlier firms have used the same substance 
for inlaid tiles, Avith a light and elegant effect ; hut the material 
is too expensive to come, much into nse for such a ])ni’]AOse. 
Some of the articles made ari* nearly a.s tough and strong as 
hiiMalo-]i(trn, Avhicli they somoAAliat resemble in appearance. The 
india-ruhher is niixetl Avilh sulphur, and exposed to the com¬ 
bined action of hiiut ami ])i’essnre, s(»uiething in the same Avay ns 
vulcanite or A'nlcanised india-rubber. LCAOUTCin)UC Manufac- 
TURKS, E. (!. vol. ii. col. .587.] 

Anotber kind of ehoiiile or artificial ebony Avas dciicribed in 
the ‘ Aimales de Genu- (fivil' for It is made chiefly of 

(liarcoal of sea-Aveed, Avashed Avith dilute 8ul])huric acid, dried, 
and ground to ]>oAA'dei*. The other ingredients are india-rubber, 
gulta- 2 »erch.'i (both iii;i<h' ])IaHtic hy mixing Avith coal-tar oil), 
coal-tar, ]W)Avdeied suljhur, ])OAV(lerctI .'duin,and i>oAV’dore(l resin. 
Sea-AA'eed claircoul coiistitiiies (50 ])er cent, of the Avhole. The 
ingredients are incorporated, h(*ated to 300° F., ma<le into slabs, 
or ])re.s.sed into moulds, and cooled. The result is a black sub- ' 
.stance like oboiiv, tough, and snsc.cptible of a fine jmlisli. 

EBONY ; E(jONOMlC.AL USES. The Avqod of the ebony- 
tree, being hard, heavy, and nearly black, is in much renuest 
in the. mechanical arts, (;hielly for ornamental purposes. 'Inrec 
difierent kinds arc im]>orted into this countiy—the East 
Indian, in logs from (5 to 20 inches or more hi diameter, and 
al.so in planks ; the African, in billets 3 to 6 feet long, 3 to 
(5 inches Avide, and 2 to 4 inches thick ; and tlie Mauritius, in 
round logs about 14 inches diameter. This la.st is tin* blackest, 
finest, harilest, and deare.st, and i.s used for superior cabiuet-AVork. 
The black key.s of ])iaiiofortes and other musical instruments are 
usually nuwleOf East Indian ehony. The African, though not 
the finest in 5ip])car!i,nce, is the most duruhle, and is used for 
sextants; the liillets are rent out of the trei;, ami hence this 
kind of ebony is sometimes called billet-AVood. The Greeks and 
Romans are knoAvn t(» have nsi*d and Audued ebony as a Avood 
for oriiaiiK'nt^il purposes ; a fav()urite, comhiuatioii Avas a mo'iaie, 
or scroll «)f ebony and ivmy, the blackness of the one. setting off 
the AA'lutenes.s of the other. In modern cabinet-work ebony is 
Hoiiictimes u.se«l solid, but mure usually as a veneer on some 
cheaper kind of Avood. The ])roper ehony-tree is the JHospifros 
ehenum; Imt the name is often given to the wood of other trees. 
Among these are an Ahyasinian tree of the order Lerjiminmtv, 
yielding heuAy black wood ; and an American tree belonging to 
the same onlev, «»f Avhicli the wood has a tendency to a greenish- 
broAA'ii tint. This last-named wood is only procurable in small 
pieces ; hut it is liurd, durable, and takes a good polish, and is 
in much request among cahiiiet-maker.s. 

EBRJETAS, drunkenness. [Intemperance, E. C. S. ; and 
Deurtum Tremens, E. C. a^oI. iii. col. 454.] 

^CARTE, (French, ecarte, discarded), a game at cards of 
mo^lem origin, ascribed to the French, 

Ecarte is played by tAvo persons, Avith a ])ack of ciwds from 
AA’liicli the sixes, fives, fours, threes, and tAvos are removed. The 
players cut for deal (see Laws) and sliutlie, and the non-dealer 
then cuts to the dealer. The dealer re-unites the packets, and 
gives five caids to each player, hy two or three at a time to each, 
commencing with Ids adversary (sec Laws). The eleventh card, 
now the top of tlie pack, is turned up for trumps. If a king is 
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turned up the denier iriarkH eiie ; otherwise the turn-up card is 
of 110 value heyoiul indiciitiii" the trmiip suit for tliat deal. The 
remainder of tlie paelc (calleil the stock) is jilaced face dowmvards 
on the table, to the dealer’s left. 

The jdayers take un tlieir cards, and either proceed to iday 
them 01 ’ to tlisninl. The choice is with the iion-uealer. If he is 
satisfied with his hand, hi* "jdays, and the dealer must also play ; 
hut if the non-d(*ale,r considers he can exchani'e any or ail of 
liis cards to advauta{ 4 e, he, 'proposes, sayiiiff, “I |)ro]»ose.” 

When the non-dealer ])roposes, tlie dealer may tHopl or rc/’/w 
saying, “ I ac(;e]>t” or “ I ivfiise.” If he refuses, the hands are 
])layed ; hut if he accepts, each ]dayer sejiarates from his hand 
the numherof cards lie di'sires to exchange, and idaces them face, 
downwards on the table to his right, at the same time naming 
the numher he discards. The trump card is then juit asiih* and 
the cards reipiired hy each nlayer to lestore the munliei' in hand 
to five are given hy the dealer IVoni tlie to]i of the stock, first to j 
his adversary and then to liiinself. 

The hands may now he ])hueil, or a s ond jirojiosal may 
made, and the di-aler may ac< e]i| or refui' 

until the. non-dealer has a hand that he wishi's to play, or until 
the dealer refuses. 


With king, queen, and a small card of the strong suit, tin 
hand should not be }>layed, unless the liftli caixl is an honour. 



Two trumjis, (jueeii, and aiiotlier of a suit, and a small card ol 
a third .suit. 

This is ajni ifn r(>f//c, hut some playom will not risk it without 
.‘vnollier card as Iiigli as a ten in lieu ol’ one of tlie small cards. 
Jjead the guarded rjiieiai, and continue the suit. If the tnimjis 
are .small, .some ]daver.s commence with the single card, but the 
queen .seems the better play. 

If one of the trunqis is the. king, ask for cards, unless the fifth 
card is an lionoiir. When the leader holds king of trumjis, lie 
may oak for cards i o’e freely, as then his opponent cannot take 
the king. 

Wifh queen in each f the thri‘e. siii(.s, hi pii with the ijiieen 
of fnimp.'<, a.s if tlie kin [ is encountered, tin other suits are led 
U]» to. 


.Tf eitlier ]ilayer has the king of lrum]>s in hand he marks one 
(See Laws), hut lie cannot announce the king heloix* ]»Iaying his 
first curd. It is to the advantage of the ])laycrs not to announce 
the king until in the act of hailing their lirst card. 

After the disivird, or, if there is no discard, after the deal, the. 
non-dealer leads any card he deems lit. Tin* dealer jdays a card 
to it, the two earils thus ^dayed couHtilutiiig a trick. 

The second player inirst nol n /nmafv, /.c., if he holds a card 
of the suit led lie is hound to play it; and he must, not iduler- 
forcc, i.e., lie. must win the, trick if he can. The highest card of 
the suit led wins the trick. ’Die cards rank ihns :—King 
(l^iigliest), (jiieen, kiiavts ace, ten, nine, eight, seven (loivestX 
Tnimps win other suits. Failing in the suit led, the second 
])layer, iflie lm.s a trump, mu.st win the trick hy trumping. Tlie. 
winner of tlie trick leads to the next, and .so on, until tlie hand 
is played out. 

Till! score, accrues from marking the. king as already exidahied, 
and from winning the. majority of tl icKs. The player who wins 
three tricks gains tlie 'jioinf, and scores one. Tf one ]»laver wins 
all five tricks, lie gains the roh- ami scores two. If the non- 
dealer plays the. hand lirst dealt, him 'called pUdjiioj vUhont 
propomt(f), and fails to make t.hvoe or move tricks, his adversary 
Hcorc.s two. If the dealer refuses the, hast pio]>osal and loses 
three tricks or more, his aih ersary scores two. Flaying without 
proposing a second time, or refusing a second proposal, does not 
entail any penalty. Tlie game is five u]>. 

The object of the ])lay is to take tlie best chance ol winning 
three or more tricks, Avitlmiit ri.sking the loss of two points hy 
losing tliree tricks when jdayiiig ivilliont proposing. Flayers 
genemlly deem it advaiitageuiis to risk hands hy playing without 
jiroposing, when the odds arc two to one, or nearly so, in favtnir 
of vnnriiiig the jioiiil. Tiie.^ic h.'imls have all been calc.iilaled. 
l.\ike, for instance, a Irumji, a small card of another siiit, uiid 
king, queen, knave of a third suit. If the tierce is led, the 
lender must win the point unle.'^s he tinds two trumps against 
liini. The nnmher of liands tliat can he dealt to the. mlvenwy, 
witli less than two tnmips, are 1-1,.'iT l. The numher of hands 
that can he dealt him, containing two or more triimiis, is 21,20(;. 
lint there are also 150 liands that can he dealt, wliich contain 
thme cards of the same suit, as the tiere.e and two irunq»s, 
against which also the leader will ivin the, jioint. Tlie.se hands 
must he added to the favoni-ahle cn.ses, jiiid the odds on winning 
the point irith the cards named aie therefore4-1,724 to 2],().‘)(), or 
iioariy nine to four. This hand is consequently one wJiich 
should he ]ihiyed without jiroposing. 

The hands which should he so played are called jtux th reijlv. 
They ai’e as follows :— 

[Spades are traniji.-. The, score is love aU.] 


lt_i) imil I_! 

Two tnimp.s, knave, and ace of a suit, and knave, of a third 
suit. 

Commence with the gnariled knave. If one of the tnimps is 
the. king, ask for canl.s. 

With king and another tr ]», queen, knave of the second 
suit, and knave of the third, ronmieiice with the guarded queen, 
and if it wins, lead the king of trumjis. 


One trunqt, a queen single, and qn with two small cards. 
Start with the giiiinled ijueen, and contiiine the suit. 

Tf the tniiiq) is tlie king, ask for cards ; also if each queen is 
singlv guardvd. 



One trump and king, with three .small cards. 

Lead the king, and continue the suit. If the triini]) is the 
king, ask for cards ; if the Irum]) is the queen and the king is 
not decl.ared after the first lead, lead the queen of truiups, 
except at the point of foiii'. 


'J’wo t rumps and three cards of a suit 

This looks a very weak hand to play, and many ]>layers are 
afraiil to risk it; fait it is in leality stronger than tlie 1ir.st jea dr 
rr(ilc; the odds being 47,7(58 to 18,012, or more than live to two 
that the leader will win the jioiut. (See ‘ Thu Field ’ of Decem¬ 
ber 18,18(5t), for a calculation of this chance.) 

Lead the liighest of the three-card suit, and continuo until 
trumped. 

If one of the trumps is the king, ask for cards. 


"S—i 1 '4l 14'” 4* Four court cards, c,vcept the four knaves; hut jday four knaves 

♦ **^4»^ if the knave of trumps IS guarded, 

p ^ These hands shoulil he played hy commencing with the 

i4 4' IMS! 1 J/Ul l » strongest suit out of trumps. 


One tnini]), a tierce major, and a small card. 

Lead one of the tierce, and continue the suit. If the tnimp 
is the king, hegin with the trump. If the trump i.s the queen, 
lead one of the tierce; then if the king is not declared, lead 
the queen of trumps, except at the point of four. 



Hands cuntaiiiiiig three queens ; mid hands from which only 
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two cords con be discarded without throwing a king or a 
trump. 

Commence with tlu; wtrongest suit out of triiuips. 

If king of trumj)8 in not held, it is almost ahvays bad to dis¬ 
card two cards, as the udvemuy may exchange five against two. 

Hands stronger tlian those shown shouhl In; played without 
i)roj)08ing, exc(‘pt the cards held insure the point, when the 
le^er should proj)ose for one card, unless he liolds all coint 
cards and trumps. For, by i)roposing, he lias th(^ chance of n 
refusal; and if the iiroposiil is accepted, and lie takes in one 
good card, it may give him the vole. Fur the last reason, 
having proposed once and holding the certain, it is often 

good play to jiropose again. 

A¥h ell discarding, throw out all cards excejit trumjis and kings. 

The dealer should, as a rule, acce]it, unless he is guarded in 
three suits, or is guarded iu two suits and has atiiini}>. A ipieen 
in each of three suits is a sutlicieiit guard, as it is livi* to oia- 
against finding a given king iu the other hand. JUit (pieeii of 
one suit, knave and a small one of another suit, and a .small 
trump would Bcare-ely justify a refusal, unless the fifth cai<l were 
of the same suit as the queen. Again, with a tieree major and 
a trump, the dealm- should not play unless the fifth card Aveie a 
court ctiid. Two trumps, (piecn and another of a second suit, 
should not he played uuh*ss the lll'th eard is a court card, A 
trump and two cpieeiis, each sinqily guarded, should be pluyeil, 
but not if either (pieeii is nnguardiid. This is just the revels*- 
of the play for leader (see. the jVn tie mjk). The dealer with 
four court cards and no trump should not play, unless the liigh 
cards are of tlifl'ercmt suits, so that he has a chance, of (niU ring, 
in either suit. The general ruh- not to discard two cards unless 
with the king of Iruinps in hand applies also to the dealer. 

.The following hints for t>layijig ui-e uluidged by permission 
from ‘Tlie Pocket (luide to J'lcarte,' by C.'avcndisli (he la 
Rue&(Jo.):— 

In playing ihi; liaml, the game is lo lead IVnni two or more of 
a suit, and to begin with the highest. The obji-ct is to force the 
adversary ; us if tin* cards ai'e shout. c-!t(ual, tin; first force will 
l»robably win the ]ioinl. 

lJut when playing a w’eak hand after a refusid, the object is to 
save tbe vole. If a king is hehl it should be led out at once. 
Failing a king lead the strongest single card, that guarded suits 
may be led up to. Having two suits guarded, lead the third. 

When the strong suit is led and is not trum|)ed, it should lie 
persevered with, except llie lea<lev has king of trumi»s, or (jiu-eii 
(king not declared in the other hand), or knave, ace, when it 
is advisahhi to take out a friinip, except at tl)e ]>uiiit of four. 

Also if playing for the vole Avith a Aveak triiui]) iu Imnd, the 
idny is to change the suit each time to !U'oi<l am If. If three 
tricks are made thus, then the trump should be led. 

With three trumps the Iavo higliest iu se<]Ueuc.e, always begin 
AAith a t?’um]j ; but otlierwise trumps should not be led at 
starting unless the leader holds court cards out of trumps and 
king ; or (pieen, knaves ; or knave, ace iu t rumps. 

Having made two tricks, and liiidiiig the adversary Avilh no 
trump, it is better to lead a king than a trunqi. h’or if tlie 
adversary has another card ol the king suit he Avill 1»- in «h»ubt 
which card to keep ; whereas if the ti ump is finst led, In- Avill 
certainly keep the suit in Avhich he is guarded. 

Tilt! soore exercises an important inllneiice both in discarding 
and on the play. Wlu-n the dealc.r is .at ft .ir, any liaiitl 
should be playetl witho\it lu-ojiosing which gives jiu even chanct- 
of three tricks, c.r/. a queen, a gtumled knave, and a giiartletl 
ten. If the ])oint is Itjst., the adversary wins the gajiie iu any 
case ; and by not changing ciirtls, all chance t)f his taking the 
king is avoided. When the ntm-tleuler is tit hmr, the tlealer 
sliould also refuse tui a light haml, luit he tiught to have some 
])rotectit)n iu three suits, e. //. three kiiuA t-s, or a knave and 
two giiartletl tens. 

If the dealer is at four, play any haml containing a trump, 
unless the cards out of trumps are very small and t>f dillereut 
suits. 

if the non-dealer plays Avithout jirojmsing Avhen lit* is at four 
to dealer tliree, the dealer, if he holds tin; king, ought not to 
mark it. Fur if he wins the ])oint he score.s tlie game, ami hy 
marking the king he would unnecessiiiily expose liis liaiid. The 
same rule npplitjs to the non-dealer if he is at three, and his 
adversary being at four refuses. 

At the score of dealer four, non-dealer three, the former 
should refuse on a light hand; the reason is that the idaycr pro¬ 
posing at tliis score must have very bad cards. 

At lour a forward game should not be played in trumps, as 
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there is no advantage in winning the vole. This has several 
times Leen referred to in thajeux m refflc. For examj)le : in tin, 
first jea- tie rnjlr if the trump is the imeeii, the leader being four 
should continue liis suit amt not lead the trump. By playing in 
this way it is pf>ssibli* to make three tricks, even a‘minst two 
trump.s in the dealer’s hand. For if the dealer holds knave and 
another trump, ami trumps tin- second lead of the strong suit, 
he Arvill urobahly Iciul his knave to pass his other cards. If he 
doe.s 80 he loses the point. 

it is commonly siijipo.setl that tlii! deal is an advantage at 
(jcarte in conse<iueiici- of tin- chanci* of luniing the king. But 
thi.s advantage, in the (quiiion of most jAidges of the game,is 
more than (•ounteibalaiiced by tlie adi aiitage of the lead, ’fin! 
odils on tin- game an- aKvays on tlie table, i.r. they are got 
by laying the score each has to main-, against him. Thus at one 
to love the odds are f) to 4 on the player avIio has sc.on-d ; at to 
1 , the odds are 4 to 2, ami so on. Tin-, layer of odds is 
considered to liave a slight advantage except at tin- ])oiuts of 
thret! Avith the deal against tAVo, ami of jou]- Avitli the di-al 
against three. 

Tin-laws of ccartu difb-r in ditfen-ut cin-les. The folioAving 
laAVs are abridgetd by pennissioii from ‘’fhe Pocket Laws of 
Kcarlc, ‘by (!aA'emlisb ’ (De l.-i line Isi (\>.):— 

1. Knell |)l:iy(-r lias n riLrlif, ti) .slmllle ; Llio ili'nler last. 2. Tlic 
jiiiek must imt. l»e sliullleil below the lalile, Jior so as to cxi»ohi! the IWccs of 
the eard-'. (hdlimj. —d, A eiil, must euiisisl of tw o cards, and iit least two 
must he left iu tin- lower iiaekct. 1. 'I'lic higlust eearte eiivd deals. 1). Jf 
ill euttiii^ lor deal more lliaii one eard is e.\ nosed, the advei-Miry may deem 
w hieli of them he jileases the eiit eard. (3. If in eutting to the dealer ii 
eard is exposed, lln-re iiiiist be a I'resh eiil. Jkulinii.- 7. The dealer must 
give lite eards to his adversary and live to luiiiself hy two at a time to 
ea<-h, and then h\ three ai a lime, or vice irrini. Tin- order ueleeted must 
not Ik- altered during the game. S, If iiioj-e or less than live cards are 
given to eitlu-r ]dayei-, ami the i-rntr is diseovored hefore the truiiineard 
is turned, then- iiiiisl he a fresh deal. If discovered and anuuuiieeil after 
the trump eaid is liirm-d (and in the ease of the non-dealer before projiob- 
iiig, or it there is no proposal before i»laying, iii tin* e.ise of the non-dealer 
lu-lon- aeei-pliiig, oi leliisiiig, or playing), the non-dealer may stand Un- 
deal or not. If in- lia-s loo many eavils, and stands the ile.-il, lie must tln-ow 
out llie siiperlluotis cards, wliiili an- id.iced unseen by the dealer at the 
botloiii of tin- slock; if In- has too lew, In; may ooliqilete his hand from the 
slock, wilhoiii alli-ring tin turn ii]). If tin- dealer lias more than livi- cards, 
and his adversarv stands the deal, he ina_\ diiiAv the 8U])ertlu()us enrds at 
random and look at them, prior to their being placed at tlio bottom of tin- 
s(<iek; if tlie dealer has loo few- cards, his advi-rsary may jieriiiit him lo 
eoiiiplcte his hand from the stock. 1). If i-itlier player has moro or les-s 
than live cards dealt him, and does not aniiounee it heforu proposing (or if 
tln-re is no proposal hefore idaying), or hefore a('e,e])ling la’ refusing, 
the adver.sarY on discovery of the error is i-iititled to throw tij) hi,, 
liand and to mark the voh-; amt tin- olh-iuler loses the right of marking 
the king whether in haml or turin-d iqi. 10. If the di-ulei- turns up move 
than oin- eard for trump, the non-di-aler, jirovidcd he has not looked at lii.* 
Imiid, may ehoose which of tin- e\'])osed cards shall he the trump, tlie ntlici 
being ]dae(‘d at the bottom of the slock ; or he may have a fresh turn iiji 
or a fresh deal. If the non-dealer has loeki-d at lu.s liaml thi-re must be 
a fresh deal. 11. If then- is a faei-d card in Ihejiaek (diseovered before 
tin- tniiiip is turned up) then' must be a fre.sli deal, unless the fared eard 
is tin- eleventh card. 12. If the dealer exjuises any of liis cards iu dealing 
llie deal stjimls good ; if he exposes any of his adveiBury’s cards, he uiaj 
take the o.xposi-d eards, or eall a fresli deal, provided lii* has not looked at 
his haml. Kl. If a jibiM-r deals out of turn, and the error is diseovered 
bi-fore the truni]) card is turned, tin- deal in error is A-oid, and the right 
di-ah-r di'als. If the triiin]i is turned it is loo l.-iti! lo rectify the error. 
Murkiny Ihc Khuj.-- 11. It the king is turned u]) the dealer ii’iay mark it 
at any time during the liaiul. lo. If (he king is held in haml the 
holder iiiust aiiiioiiuee it b('forc ]il;iying his first card, or if tin- king is tlie 
first eard lie plays, he may announce it when in the net of jiluying. If 
not iinmmiieed the right to mark it is lo,st. 1(!. If a idaycr marks the king 
when 111’ lias it not, the advers:ir\, on diM-uvery of llie error, may require 
till- score to he eorrccted, and may iday the liand or not at his option, or 
may have it phiAcd o\er again. If he elects not to play it, he marks the 
])oint, and the liaml is thrown nji. I'ntjminy, acctpfiuy, and refmiiig ,— 
17. If a ])laAer proposes, accepts, or ri'lhsi's, ho caiiiKit reti-act, n’or can he 
alter the uiniilier of i-ard.s irsked for. dJimirtfiny .— 18. The discard mii.-^t 
he placed fu(-o downwards on the table apart from the stock, and from the 
uilvL-rsary’s discard. 10. Cards once discarded must not bo looked at, nor 
taken in'liand again, except in tlie case of the dealers aceejitiiig wlieu there 
are not BiifUeiout ciuds in the stock to enable tlie players hi oxchangi- as 
many a.s they wish. Tho nou-di.-aler is entith'd to as iiitiiiy as ho asked 
for (or if there are not eiioiigli, us many as there an- h'Vt, discarding 
an t-ipial number), and the deah-r must take back Ixis last discard. 20. 
If tho non-dealer asks for moro cards than he <ii.scaids, the dealer may 
play the Jiaiid or not. Jf he elects to jday, he draws tlu! superlluous 
curds uiid places them at the bottom of tho* stock: if lie elects not to 
play, the hand is thrown up and the dealer marks tlio point. Tho 
oflender loses the right of marking tlie king. If the non-dealer asks 
for less cards than he discard.s, he miibt ulay with his hand short, and 
the adversary count as tricks all curds that cannot be played to. If 
then' is a second disi ard, lie can only take the number he discards. 
21. If tho dealer gives his adversary more or loss cards than he asks for, 
the nou-dculcr may play the hand or not. If he elects to play, having too 
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many cords, he must throw out the superfluous cords, wliieh are placed 
unstMjn by the dealer at the bottom of the stock; havinj? too few' cards he 
has his hand c<)niple(<*(l from the stock. If ho elects not to play lie marks 
tho point. The dealer lows the rij^ht of nuirkinjr the kinj: if in his hand. 
22. If the dealer gives himself inon' cards than ho discards, his adversary 
may play the liaiid or not. If he elects to ])lay, ho may draw the su])er' 
fluoiiH canals end look ut tlicni, and have tliem {dactod at the Lutlom of the 
stock; if he elerts not to play, the liand is thrown np, and he marks the 
point. The dealer loses the right of markuig tho king if in his hand. 2.3. 
If the dealergivc'H himself h‘SH eurds than he discards, he may eomplete his 
Icand frocn the stock before- giving eards a se-oond time-, or before jelayiiig. 
If he ]>layH with his hand sliort, the adversary eomits as trieks all I-ards 
th.'ite-annot he played to. 24. If aftc'r a discard either ])lnyiT lias more or 
Jess flian live cards in liis Inind, In; is laimid to inform his adversary of iJm 
error; in the case of tin- non-dealer hi-fon- projxtsing again (or if there is 
no second jiroposal before phiung) ; in the case ctf the dc-iiler Ix-lbre aer(-j»l- 
ing or refusing again, or if thc-n* is no second jnoposal Itefore j.lu^nig 
e.veept as provided in law 23. If he liiils to do so, the advc-i-sary on'dis- 
coverv of the error is entitled to throw n|) liis Inmd and to niaric the voh-; 
and tlie oflendcr losc-s the right of marking lln- king if in lii^ hand. 2->. 
If a faced card is found in the stock afti-r discjiniing, both players have a 
right to look at it. The* deal stands good. If the facc-d card conics to l itlicr 
player w'hcu taking canls, he may taki- it or refuse it. If he refuses it is 
put at the bottom of the stock, ainl the next card given insli-ad. If tlic 
dealor exposes a card belonging to liis ailvi-rsarv when giving eiird.s, (In- 
laAv as to Jin-t-d eards applies; but if he exposes any of his own eards ho 
must take them. 2(i. If after giving r-ai-ds tin- de.-iler turns up a card in 
error as though it were the trump card, In- camiol refusi; a .si-eoud disi-anl. 
If it seeonil discard is demanded, the non-dealer may lake or refuse the ex- 
pOH(-(l (-ard, as in law 2-). Vhiijuuj .—27. (lards oiu-i- le<l or playi-d in 
turn cannot ho taki-n up again, i-xceptus ju-ovided in laws ll» and 2t>. 2S. 

If a jdayer leads out of turn, the card may be laki-n back before the adver¬ 
sary iilays to tho trick. If he ])Uiys tlie (-i ror cannot Ik- n-clilu-il. 21). Jf a 
player r«-noinu-cs wlirn In-has a card of tin- suit led, or underforee.s, his 
adversary may have the hand pla\(-d over again or not. In either ea.si- if 
tho ofTouder nnik(-s the vole ho oiily si-ores one ; if he makes tin- jioiiit In- 
seoros nothing. 30. If a jibiyer amnulons his liand, his advers:n-\ marks 
the vole, unless tin; player aliamloning it lias ui.ide one or two tricks, wlu-n 
his adversary marks tin-]»oint. Juron'iri /incLs. —31. If a jiaek i.s ineor- 
reet, the di-al in wlik-h the discovery is niiiib- is void. All jn-i-eeding di-al.s 
stand good. liifsldinlrrs.- 32, At Knglisli eearte b\staiuler.s, wln-fber 
betting or not, are not allowed to main-any ri-marK, nor to advise on tlu- 
play ; nor to play out a ganu-for a plau-r wlio re.sigiis. 'I’ln- <-ont.inenlal 
prnetieo is tlie nVerse of this; hut it eri-at<-.s eon fa-ion and givi-sindii-a- 
tiuli of tlie nature of the hands, and hem-i- tin-mode stated in the text i.s 
generally pri-fern-d in Knglainl. Ih-ttors are not allowed to look over the 
hand of a person against whom they an- bi-tting. 

KCBOLIOA (iVnm (KfidW&f, 1<» enst nut), inediehie.s wliieli 
caiiHu abortion, 

E(JCJJY]\fO.SIS (from bi judir out), (-(ru->ions of Llood, 

in spots or small puteln-s mnler tin-skin, or In-ueatli llie outi-r 
membrant: of the eye. In many e.ases of smldeii vleatli veiy 
minute s))ots of blood in laroe numbers ate found under tin* 
cove.rin^s of the lungs and lu'art, as well as in the stomach and 
intestines. These, from their e.\tri-me minuti-ne.ss, liavi- bi-i-n 
named puucfiforni. 

KtllOLKSlAKdH, a title u.sial it» the Ea.steMH-ommmiion, and 
especially at (\)nstautimtple,to designate llu- ju-elecl of a ehureli, 
wliose duty it was to convene the eongivgatiitii for worshi]) and 
for the de-spatcli of parochial hiisiness, and to attend to the 
order, regularity, decency, and ellicieiiey of the divine oilices. 

.E(!(1LE)SI0L()(}Y (from iKitX-ntria, the ehurch, and Xuyoa, a 
discourse) a term of reeeiil introdiu-tion in thi.s country for the 
department of ijujuiry whicli takes cogni/ama; of all matt«-rs i-on 
nected with religious bnihlings atid the services performed in 
them; of the arrangeiuentsof the edilices; ecclesiastical I'liniitiire, 
littiiigs, and ilecorations; tin* vestments of the. clergy; llie vessi-ls 
employed in the sacramental Jiud other .services ; and geiierallv, 
whatever api)eTtains to llie fabric and ritual of tlie eliureii. 
Ecclesiology, it will be seen, embraces what, before the introduc¬ 
tion of the term, was known as ecclc.siasl ii-ul art and airlueology. 

Its raime of subjects is treated in siieh works as ‘ The llaiidliook 
of Ecclesiology’ of tlie Mcclesiologii-al Society; Walcotts 
‘Sacred Arclimology ’; Ikmras.st-’s ‘Dietionnaire d’Arcli6ologic 
Saerf’e,’ and the like. 

EOtlONlN. [docAiNi-:, E. (\ S. col. r.7:k] 

ECIHINOOOCCUS, a genus of entozoa, of the order Steirl- 
mintha, and family Cj/atii'a, now known to constitute the larva? 
of the Taniia, or tape-worm. [Ent()/.u,\, E. 0. ^^at. Hist. Div. 
vol. ii. col. .57d.J 

ECHINUS, the egg and tongue” ornament on the ovolo 
moulding in clasHic architecture. Wluni t hus enriched the ovolo 
is designated eclmviis mouliliiiy: see tlui illustrations under 
Column, E. C. vol. iii., col. 47, and on u larger scale in the cut 
of the Ionic capital from tlie Erectheum, col. 49, and that of the 
Composite capital, col. 54 ; also Grecian Architecture, E. C. 
vol. IV. col. 532. 

ECLAMPSIA; ECLAMPSIS (from iK\dfiiro, to shine forth), 
the scintillations or flashes of light that are seen by epileptics, 


and in disordered circulation through the brain. Though it is 
only one of the symptoms of epuimsy, Hipperates uses the 
word as a .synonym d‘ tlie disease, ^^odern UTiters have applied 
the teim eclawjmu to the more rai)id convulsive movements of 
the niontJi, eyelids, and fingers. 

ECPlirtONIA, out of mind ; one of the many synonyms of 
insanity or madness. 

ECSTASIS (from i^iorufiai, to he out of one’s senses), a term 
nowa]»]died to that rigid and Jiiipareutly insensible state knowji 
ns trance. 

ECTH\’'MA (from ixOvu, to break out), n rash on the skin, 
kiiomi as irritable jnistiile, jiapiilous scall, tetter, and ulcerated 
tetter. (Skin, Djsioasks of, li C. vol. vii. col. 50G.J 

ECTOPHE (from iK and rdvos, out of jilace), a term applied 
to di.slocations, and, less correctly^, to various tuinours. 

ECTIIOITUM (from Urpittu, to turn outwards), eversion of 
till! eyelirks. Wlien the eversion alfei-ts the iipjier eyelids, it is 
named, from it.s resemhlaiice to a liare’s eye, latjoidludmtis. Thi! 
older writers ajijilied tlie term tvhvjdiuii to the lowiir eyedid, 
l(nioplli(diiit(s to the niijier. This latter t(!nn is also used to 
characterise a sliorteiied upper eyelid, and conseipieut imperfect 
cov ering of tin* eye. 

ECZEMA (from few, to lioil, or be hot), a vesicular rash, 
attended with much inflammation and heat. (Skin, Diseases 
OF, E. C. vid. vii. col. 

EDGE-TOOLS are distinguished Jroin cutlery generally by 
being largiT in size, and not so keen of edge. Tlie term includes 
the tools used in a great variety of trades axes, adzes, bilLs, 
batc.bets, cleavers, hoes, s])ades, shovels, draining-tools, crowbars, 
jdouglishures, hayforks, chisels, gouges, ])laue-irons, niineing- 
knives, chall-ciiUers, trowels, caulking-ii'ons, &<?. In most of 
thesi! tools the main portion is made of iron, a piece of steel 
being wcldeil on to fonii the rutting edge. Edge-tools may be 
elassilied in tliree grun])s —llmse for cutting or separating into 
distinct pieces; those for scrajiiiigor sinoolhing a surface hy pro¬ 
ducing dust and line shavings ; and tbose for jilaiiing or jiaring, 
producing chips ami coarse sliaviiigs. 1’he making of ash handles 
for these toids con.stitutes a largi- hranch of trade. Edge-tools 
were formerly made chiefly at Sheilield ; but inucb of tlie trade 
bus gone to Pdrminuluim and Sontli Sialfordsbire. Mr. Boydell 
lias inii-oduced a mode of making edge-tools liy piling a plate of 
steel with two or more [dales of iron ; raising them to a welding 
heat in a furnace ; rolling them into the form of bars ; cutting 
np the bars into pieces ; and forging the pieces into the required 
shajies. Tin* steel is in a thin layi-r, either on one of the outer 
surfaces of thi* l»ar or bi-lweeii two layers uf iron, accoitliiig to 
the kind of tool to lie made. If llie cutting edge is to e.X-tend 
but a short distance, till* steel is a[)]ilie(l only near one edge of 
the bai-. The bars which luive tlie steel on one side are suitable 
for tools of the cliiscl kiml. 

EKEEItVESCEN'r 15 EVE PAGES. [Aerated Waters, 

K. ( ’. vol. i. Col. 114 ; Minkral Waters, E. C. vol. v. col. (1(51. j 
EFEETE; EFFtEI’E (from rr and/«tits, barren or childless), 
any thing that is decayed, worn out, or used u[), and has lost its 
virtiu-. 

EFFKJIENGV of machines. In any machine, of the whole 
work exjicnded on the machine, part is sjient in doing the 
useful work for wliicli tlm macliiue is designed, jiart is wasted in 
overcoming frictional and other iirejudicial resistances. These 
soiu-ces of waste of work may be diminished, hy the accairate and 
scientilic coiustruetion of tlie macliine, Imt they cannot be alto¬ 
gether eliminated. Tlie frac.tioii, which e.\[)ressii8 the ratio of 
the useful work done to the whole work expended in doing it, is 
called the, efficifnaj of the machine. Professor llaiikine has 
recently 2 >roposi*d the term counler ej/kkiiry for tlie reciprocal 
uf the elliciency or the ratio of the work expended to the useful 
work doiii!. 

Of the sources of waste of work, those wliich depend on the 
friction of the. nioviiig [larts can, to a certain e.xteiit, be calculated. 
But there are other sources of waste of work not susceptible of 
calculation; sucli are the resistance of the air to the moving 
jiarts, the vibrations ami shucks of tbi! members of the machine, 

(Ste. Til general, we must be content to deteriuine the ehlcicncy 
of machines cmjiiricully, liy measuring the actual work done 
and the actual energy e.vpeiided; and tables of results of this 
kind will be found in Aloriii’s ‘ Aide-m5moire de Miicanique 
Pratique.’ 

In tho case of heat engine.^, such as the air-engine or steam- 
engine, tho efficieticy can be determined from the known 
mechanical equivalent of heat. Every pound of coal burnt pro¬ 
duces a definite amount of heat whicu may bo express(»a in 
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thermal units or evaporation units (Boi ler, E. C. S. col. 317). 
researches of Mr. Joule jirove that heat is convertible into 
mechanical wprk, in such a way, that the quantity of heat cor¬ 
responding to one thermal unit is equivalent to 772 foot pounds 
of work, or one evaporation unit (the heat required to evaporate 
one pound of water at and from 212“) is equivalent to 74f>,752 
foot pounds of work. But in no actual engine is it possible to 
realize in mechanical work nearly all the heat expended, and the 
ratio of the useful work <loiie by the engine to the heat deve¬ 
loped by the combustion of the coal, expressed in units of Avork, 
is the efficiency of the arrangement of engine and boilers, by 
which heat is convcirted into work. 

EFFIGY, from the Latin ejfiwiere, the representation of a 
reality by imitation ; the pourtrayul of a face, ligure, or shape 
by means of painting, carving, or otherwise. Tlie earliest elligies 
are those on engraved gems and ancient coins fCAMKO, E. (i vol. ii. 
col. 530, Intaglio, E. (J. vol. iv. col. 902 ; Numismatics, E. C. 
vol. v. col. 1006; Engraved Stones, E. 0. S.]. In the catacombs 
at Rome sarcophagi have been found called huom i, (risonii, iivndri- 
fomi, &c., according to the number of l)o(lies they contained, 
Avith figures in relief 8culi)tured iqion lluun, intended, no doubt, 
to represent likenesses of tlu^ in(livi<luals l)UTied there. The 
earliest church tombs in this country which have effigies of 
recninbcni figures are of tlu'. 12th century, most of them being 
those of crusaders or pilgrims, wlio ate represiuiied with their 
legs crossed in reference to the oliject for Avhich they strove 
during their lives. Incised stones, slabs of marble, iron, stone, 
and occasionally of aliihast(‘r, Avith figures engraved n]ion tlnnu, 
were used in the 13th century, and continued to he erecf.ed in 
nieniory of the dead doAvu to the Time of (diaries T. At first 
such elligies AVere jilaccsl closcj to the Avails Avhere the interment 
took jdace, hut at the close of the 13th century the high tomb 
and (‘.ffigy was frequently detaclied fn>ni the 'wall, and plueeil 
beneath canopies, many of Avliich are of great sizi; and splen¬ 
dour, as at Gloucester, Westminster, (•aiiK'i hiiry, and Tewkes¬ 
bury. In the middle of the 13th century fiat stones Avilli 
brasses, having elligiciS engraved n])on them, came into vogue. 
From that jieriod to the end of the Ifith «*.eiit,ury their nunihers 
incTcased prodigiously (Bhasses, MontiMENTAJ i, E. (J. vol. ii. 
col. 301J, hut their use thenei forih began to decline, and by the 
close of tlie 18tli century tliey ceased entirely to he us<‘d. Fre¬ 
quently elligies Avere made of metal, as those of Ileniy TTT., 
Queen Eleanor, Richard TT., Henry ()(ueen Elizahct.li and 
others, at Westminster; the lllack I’riiice, at Canlerlmry ; 
Richat^ Earl of Warwick, at Warwick. Occasionally coloured 
alabaster was used, as in the elligies of W. dt; Merton un<l 
Sheppey, at Rochester ; Bishop (lldharn, at FiXeter, and William 
of Wytcluim at Winchester. There are elligies of oak at 
Braiicepelli, St. Giles’s at Durham, (Houcester, Danlmry, ainl 
other places in this country ; and a very fine example, cm the 
tomb of Isabella of Angouleine, at Funtdvraiilt. We .are told 
by llartc, ill his ‘Jjife of Thomas i\ Kenipis,’ that Hie latter, 
■who died A.D. 1*171, liAa’d ehiclly in the nionastpry of St. Agues 
(near Cologne), where his effigy, together Avitli a ]‘»rospcct of the 
monastery, was engniA^ed on a plate of cojqxir that lies over his 
hiidy, and effigies of various kinds are of frequent occurrence in 
Germany, France, and S])ain, particuharly in the last-named 
country, Avhere there are some, re.markahly fine examples at 
Burgos, Avila, Miraflores, and Toledo. Elligiiis uri; representeil 
in a great variety of Avays, soiuetinics in relerence t(. scriptural 
lassages, as, for instance, holding a heart, as alluding to Psalin 
i. 10: “Create in me a new heart, 0 God sometimes Avith 
a pot of unguent, and sometimes inscribed “ Jesu, mercy.” Very 
often (as in effigies of the Crusaders) they are accompanied by 
animals ; sometimes by angels, priests, reiations, or fnends. In 
some examples these accessories are of great size, as, for instance, 
in the bronze monument of Maximilian L, upon whicli there 
are twenW-eight colossal statues. At Munich the body of the 
Duke of Bavaria is watched by knights, and at Romo the lied 
on which Pope Hixtus IV. is represented as sleeping is guarded 
by representations of all the Virtues. Effigies of small dimen¬ 
sions are sometimes met Avith, as on the so-called “Boy- 
biahop’s” tomb at Sulishuiy, These are now, hoAvever, genciully 
considered to indicate “heart-burials ”—i.c. to he placed over the 
spot where the heart is interred upon its having been sent over 
from the place where the body lies. At Lichfield and Worcester 
there are nalf-efligies, the central portion of the figures lieing 
embedded in the wall, and at Llanfihangel are two jiilgriins 
^dth arms crossed and their hearts ensigned with a cross. In 
the xnidiBe ages small figures of wax or some other kind of 
composition were made, and the tortures indicted upon those 
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effigies were believed by the superstitious to be felt by those 
whose likenesses they represented. Even down to the present day 
representations of obnoxious public characters are sometimes 
carrie/l about the streets of our towns and villages, and then set 
on tire, when the individual Avhose conduct has given offence to 
his neighbours is said to he “ burnt in effigy.” 

(Henry Godwin’s Ihtiflwh Archa’ologisVx Handbook; Rev. Ed- 
Avard L. Gutts’s Manual for tlie. Study of Sepulchral Slabs and 
Crosses of the Middle Ages ; Rev. Mackenzie C. E. Walcott’s jSacred 
Archeology ; Rev. Herbert. Haines’s Mediwval Brasses.) 

EFFLUVIA (from effuo, to fioAv out), the inhalations or 
vapours that rise from the earth, or from animals or vegetables. 
Thus we have marsh cflluvia, or miasmata; infectious, conta¬ 
gious, or noxious effluvia; aromatic., agreeable, or disagreeable 
effluvia. 

EFFUSION, a tenn derived from ejfmulo^ to pour out, and 
applied by the physician and surgeon to the. escajie of fluid 
matters from the vessels that should contain them, or the dis¬ 
charge into the several cavities of the body of healthy fluids in 
excess, or of morbid products. Thus Avii may have effusions of 
blood on or into the brain ; effusions of serum into the caAnties 
of the pleura or peritoneum : efiusions of purulent matter into 
the same cavities. Tliiise ciriisiorm are spoken of as hromor- 
rhagic, serous, purulent, mnco-pnrnlent, fibrinous, &c., according 
as they consist of blood, s(*Tnin, pus, muco-pus, or fihriiie. 

EGkSTA, a term derived from egern, to carry out, and applied 
to the niidigested matters dise.harged from the bowels (the 
ffvecs ); the Avord ingesta being similarly applied to the food 
swallowed. 

E(j(J.S. The imiiortatifui of fondgn eggs into England is 
rapidly increasing. In 1814 they amounted in number to about 
fi7,<Mk),(HH); Avliile in the hast three years the numbers and esti¬ 
mated A'ulucs liaA’e. been as follow :— 

No. Vnluo. 

18(5!) 442,172,(140 il,12(>,863 

1870 430,842,240 1,102,080 

1871 498,132,720 1,206,484 

Nearly all of thesis imports are from Frniiee. In the provinces 
of Nuriiuiiidy, Picardy, and P>nrgundy, the farmers and small 
landed propriefoi-s attend to poultry culture with A degree of 
system hardly kuoAvn in England, where it is regarded more as 
a matter of cettage-lnishandry. The districts of France that 
groAv the most hnc.kAvheat send the most eggs to market. The 
chief laying season is from Aju-il to .luiic ; in the later months 
of the year a sujiply is only ohlained by a mucli more sedulous 
attention to the poultry-yard. The number of eggs necc.s 8 ary 
for the supply of IVance )ias been so variously stated, that no 
reliance cun he placed upon tlie figures. Those Avhich are ex¬ 
porter I are sent mostly to Knglaiid, in boxes containing from 600 
to 1200 each (it is customary to reckon eggs by the “ great 
hundred” of six score, or 120 ); tliey are. shipiied at Calais, 
Cherbourg, and Honfieiir, and landed at Folkestone, Newluiveu, 
Shoreham, and Soutliamjiton. To expedite transit, the boxes 
are nearly always sent by sti'iunera. The average inice of P'rench 
eggs at the country markets Avas about 40 francs iier 1000 a few 
years ago, ainl (50 francs at Paris ; but the tendency has since 
Wn to a rise in price. Tlie wholesale importation price into 
England has lately been about 6 . 1 . per 120 . In Galicia, or 
Austrian Prdaud, egg-rearing has been much attended to iu 
recent years, both for cousuinjition in (.Tcrmany and for export 
from Hamburg. In the. German markets, j^olks of eggs are sold 
for domestic use, the whiti's hinng set aside for sale to other 
purchasei-s. It. is the greatly extended use of white of egg in 
manufactures that has mainly led to the sevenfold increase in 
our im]>orts in a (juarter of a century. 

There are frequent additions to the plans proposed for keeping 
eggs fresh a considerable period. [Egg Trade, E. C. vol. iii. 
col. 757.] One, jiractised in France, consists in melting beeswax 
with twice its Aveight of olive oil, and applying the mixture all 
over the egg with the tip of the finger; the shell absorbs the oil, 
the wax fills up the pores, and the egg is said to keep good for 
tAAm years. Laiuont’s plan keeps the substance of the egg in a 
dry state. The contents of the eggs are placed in a long covered 
trough; the yoke and white are agitated by a revolving shaft 
having two or more discs mounted on it; the discs are removed, 
with egg covering them as a film ; a cun'ent of air dries the 
films, which are then scraped off in fine scales or irregidar 
powder. The discs are i-emountod on the shaft, and a furthbr 
portion similarly treated. The powder—of whicn one pound is 
procured fixuii foity to fifty eggs, an<l which will keep good n 
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long time—is dissolved in water, and beaten up when required 
for use. • 

EGYPTIAN LANGUAGE. This term applies to the old 
language of Egypt used prior to the Coptic by the inhabitants 
of file valley ot the Nile, and written in nieroglyphics from the 
earliest period of tlie Egyptian monarchy till the 2nd century 
A.D., when Egypt formed a province of the Roman Empire. In 
its structure it approaches, but is not identical with the Semitic 
group, and it has a peculiar structure of its own, while the wonls 
or body of the language partly belong to the Semitic and partly 
to the Aryan family. It lieloiigs in fact to the grou]) of African 
languages, though not actually represented by any existing lan¬ 
guage of that family. Some account of the mode of writing has 
peen already given fHiKROGLYrHicH, 1^. C. vol. iv. col. fiHlj, but 
it is necessary in relation to the language to clearly understand 
its graphic and j^rammatical system. First, as to the gra[>hic 
system, which differs from that of all other languages by having 
retained, from its earliest comriKincement till its extinction, the 
I)urely pictorial representation of objects to express longmige, 
sounds, and ideas. These symbols are supposed to amount, all 
th(! variants included, to about and the, discovery of future 
monuments will probably increase the list. They consist of two 
classes: those representing sounds, and tliose depicting ideas. 
The oldest hi(:rogly]ihs are. probably those depicting ideas, al¬ 
though no texts 'WTitten with them alone have been found. 
Those depicting ideas can be subdivided into tw<» ebisses: 

ideographs, or those representing one idea, as 

figure of a man wearing the crown of uj>])('r EgyiJTto signify th 
name of the fjod Osiris, and which was a direct 8yinl)ol of the 
idea; other idc^ographs expressed from soimi real or au])]»ose,d 
attribute or (junlity the idea t(j be conveyc.d, as a jackal, 
from its cunning, used for rekh to know, or a royal scribe ; or 

K a cynocephalus, employed for /.vra/, anger, ou account of 
fritablc nature of the anim.al. Ideas wer«‘ also conveyed by 
rejU'CHcnting the effect for the cause, as :mm: a jiool, t(i signify 
the water which produced it. 8o three lines of water 

repreaented to drink. But many of these liieroglyi)hs wore ap¬ 
plied to more senses than one, and tlien became (hitenninatives 
of several other liieroLdyphs, like the ku<ys or radicals in tlm 
Chinese. Thus a Imiid holding a stick originally repre- 

aeiiting the idea of power, was aflixed bi all verbs of action, 
jl a pair of legs to all verlis of walking or progression, a 
boat to all verbs relating to navigation. These determimilives ^ 
are by no means so numerous as tin* pure, ideographs, but were I 
more often KJpi?ated in tlu* ilillerciit texts, and in the cumive or 
hieratic hand almost entirely supei’sede the idcograplis, which are 
riirely employed, as nnsiiitable foi- a simpler kind of script. The 
transition from a symbol rejireseniing iileus to convey sound lias 
been the perfection of written language. While, however, the 
charactei’s so employed in other languages have assumed i-onven- 
tional forms under which the original cannot be recognised, in 

Egyptian the hieroglyjihs retained their type. Thus a reecl ^ 

represents the letter a, and an owl the lette.r vi, from the 

time of Cheops, 3()()() u.c. to that of the Emjici’or Decius, a.d. 
250. The transition from ideogiuidis to phonetics was natural 
when the ideograph itself represented an indirect idea, a syllable, 
and terminated in a vowel. (Jonsequently at llie very earli<!st 
period the sounds of the language were represented l)y an ex¬ 
tended syllabary, which consistc(( of hieroglyplis of syllables in 
general use terminating in vowels, and divisible into 27 dis¬ 
tinct sounds. About 32 of these seem to have formed some¬ 
thing like an alphabet in words, where they lost their inherent 
vowel and had the value of a single sound. Originally all these 
hieroglyphs appear to have liud an inherent vowel, to l»e pro¬ 
nounced after them, and whicli was carefully preserved iji 
hieratic. Thus I tlie mat-blind of a wimlow used for p had 

the inherent vowel ^ w, the cliiek, which was uiidor.stood il' 
not written after it, tis 1*^ and was the syllabic jm. Tin 
flying goose was used for the syllable pa, and often writtci 

pa with the eagle after it. Occasionally the syllabic 
was explained by its accomi)anying phonetic in the middle ! 


of which it was placed; thus the pa was written 

p(u)p)a, the mat and eagle pu and a indicating that the syllable 
rei)re8ented was pa. In the same way the » the littje vase, 

generally written nu is in the middle of two other phonetics 

the waterline n and the chick w. This mode of supple¬ 
menting c(!rt'iin hieroglyphs probably resulted from the ^lilFerent 
em]>loyment of the same sign, which might be used to express 
either an idea or a sound. The characters representing some¬ 
thing like an alphabet are ;— 


^ 'b A., « M. 

-—* A, 3 ? (aa). 

tf, A (^-' 0 - 
v\ i, t {'/>) 

^ ^ b j, L ** (kf). 

^ V, 1 

@ Y» 


I p, n, D ipn). 


)n, JLi, a 
JU, ^ am) 
^ VI, XX, » («"/). 

T ft, 3, 


<=> V, p, 1, b (ro). 

> (la)- 

ra //, g, n 
J ^ (hu). 

® ^1 n (khi). 

—4^ s, C, D 

P «, c, D {ses). 

(TTm sh, s, a (^, ^ {sa). 
»h, {H«). 

A jc, X, p {H). 

k, K. X, D {ka). 
ffl k, (I, O, D {ka}. 

• ^ T {''0. 

S=> ^ *Ti n (^a/i). 

j T, n ((o). 
f. d, T T 
X, 2 ('' <)• 


A socoTul class of syllabic signs terminatefl in consonants, and 
were employed almost as much in IIkj texts as the above al¬ 
phabet. In th(! alphabet above given the value of the sound in 
English, Co])tic,, and Hebrew, is attaclied to eat'.h ]iierogly])h, 
ami at the end their iuheretii value as originally jwonounced, in 
hrackets. The syllables consisting of two or more consonants 
amount to aboiil HO in number, and were as necessary for tlie 
language as the others. Tliey generally consist of two conso¬ 
nants, a.s ****<*** wn 'f A hJc, and were written either with or 

without the final consonant, as iiMW vm, hak. Sometimes, 
but only exceptionally, tliey arc preceded by their explanatory 

phonetic *******| m mii. A lew consist of words with three 
consonants, as "| iisr, but in that case the final consonant was 

generally an v, us ^ P <S> hut. None exceed three conso¬ 
nants, ns no Biini»le words in the language had more. By means 
of these ideographs nr hieroglyphs representing ideas, and pho- 
iietics or woiils represeiitiiig sounds, the whole language wiw 
written. Abstract words ami parts of speech were written with 

phonetics only, as lb an ‘ to be,’ sn they, xy pa 
Hhe,’ aa * great,’ verbs have always deteniiina- 

tives, whether used as ducli or for other parts of speecli, 

O hou day, where the phonetics h, r, u are followed hy 
the sun’s disk d/c to go in, where a, k are followed by 
a pair of legs indicative of walking ra ha Oh, Hail— 

the verb to salute with the determinative of a man holding up 
his anus, used os an interjection. But besides- these detemuua- 
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tives Bome, whicli indicated only the Bound, of a group employee 

phonetically, were employed, as the god Seth o] 

Typhon, where the ■ square block of stone is placed after thi 
])hoiietic 8tf which with that and the block meant ‘ limestone 
or ‘rock.' Sometimes phonetics are attached which were no 

pronounced, as hit ‘to build, form,’ also written ^ ^ 

in which word were not pronounced but acted as 

indicators of the word. Although under the earlier dynasties 
tt great number of determinatives and ideographs were employed, 
the phonetic system of the alphabet and syllul)ari(;s was com- 
paiatively restricted; but after the 2()th dynasty an extensive 
number of signs, only used prc’.vionsly as ideogra])ha, begin to 
appear as phonetics. These signs increase in number under the 
Ptolemies, and under the Itoinaii Ern])ire sujiersede in a great <le- 

greo the usual hieroglyphs. Thus ba, tJic sheep or goat, is 

used for the J leg, b, and not liiuited to the idea ‘ soul,’ as at an 

earlier period. an owl, is used ft»r /, or r, the eeiJing 

or heaven, for the letter n, and the star previously a deter¬ 
minative for the letter a. T'he ti'xls of this later style, calh'd by 
some secret, ami by others lalx*, rjresent a bizarre aj)j)(«iTauct!, 
from the miilti])liciiy of unusual phonetic symbols, and have all 
the appearance of another language. Two oilier ]iortions of the 
grapliic systems aro the hieratic or early cursive, and demotic 
or later cursive. The hieratic or early cursive is as ohl as tlai 
(ith dynasty. Like all handwritings, it consists of contracted 

hieroglyphs or lapidary forms. Thus repre.sents the lly ig 

^ or u the chick, a is the eagle, a. About 

■100 hieratic signs are known. Tt is distinguished from the 
hieroglyphic script by the follmviug ]»eculiarities :—the ]»lionetic 
signs are gimerafly accompauie.d by their iulierent vowel; the 
iiuTuher of determinatives is much hiwer ; pure ideogriqilis are 
rarely employed. It lasted till the middle of the Jlomaii Em¬ 
pire, when it iinally was su]»er.seded by the (Uiuiotie. 'J'his last 
script was still siiiqiler and more contracteil than tlie hieratic., 
consisting of about 275 characters. It ai>peart!(l ahmit the be¬ 
ginning of the 2GLli dynasty, or u.c. 050. In this writing, for 

A 

the lion r or 1; 


example, /y represents p or pay ^ 

^ the seated hoy . From the.se examples it will he seen 

that it totally differs from its hieroglyjihic jjrototyue, and had 
reached the conventional form of writing. Like tlie hieratic, 
it uses dcterraimitivcH, and even ideo‘frai)hvS. The grammar of 
the ancient Egyiitiau language, although it preseiits some 
Semitic analogies, differs fj’oni that class of languages in many 
respects. As a rule the verhal root remains iincbaugcd, cases 
and tenses being formed by the addition of other words or syl¬ 
lables, and does not alter in its internal con.struction. The 
noun is either masculine or feminine, and there is no neuter; 

there is one ending, which is feminine, in ^ Masculine 

nouns ore generally unaccompanied by tlie article, hut feuiiniiie 
ones have • t placed before or after the determinative. Therii 
arc three numbers : the singular, expressed liy the verbal root ; 

the dual, with a termination w (i), or * (ti), or (fl), or a 

reduplication of the determinative. Tlie plural is formed either 
by tripling the determinative or adding to it i n, or fbe*^ 111 (w), 

or (iu) at the end of the word. The masculine definite 

firlicle is I, or p, with its variants ; the feminine 

/**»**»\ 

with its variants j the plural ai'ticle for both genders and 

its variants. The demonstrative articles add i to these. 
Hie indefinite ailicle is i " ua ‘one’ and its variants, no' 


1 dural one is used The demonstrative pronouns are pen, ten, 
and apn, pji, pui, iefi, tui, and the plural apw. The possessive 

Miffix pronouns arc J a, I, my, mine, k, thou, 

thine, mosc. t, thou, tliine, feminine, <—i- /, he, his, —s 
hers, na, we, ours, yc, your, Pj"7*7 

n, their. The possessive pronouns are formed by the 
junction of the definite article and their sulhxes, as paf ‘ liis.' The 

jironouns absolute are nuh I, ntuk thou, masc., 

d tlie other sullixes jireceded by vnh The objective pro¬ 
nouns are tlie simjde suffixes sumclimcs preceded Tiy 

am, main. There are in Egyptian many nouns 

■^ujiposed to 1)0 used as ])ersoual pronouns, such as ha ‘ limbs,’ 

‘ body,’ ftn ‘ hack,’ ran ‘ name.' There is a reflective pro- 
■1111 #c,s‘. The, indirect form is made l>y /****»*\ or its variants 
efix(‘d to the suffix or indirect iironouns. The relative 
was formed by or and their variants, sometimes 

t was oiiiitied and iuijdieel. The ])lural was formed by 
and the singular occtisionally by ^be inter- 

jgativi' ])rououu liy axi and its variants, or There*’ 

re also several improjier jiroiioims, us wa'oue,’'^ hr ‘a 
tee,’ and many olluirs, as rihau ‘several,’ 

H ‘others.* The adjective agrees with the suh- 
•>t;uitive in gender and number. The comparative is formed by 
Mr ‘great,’ ‘very,’ jilaced before the adjective, or ^sep 

nab ‘twice’ after it, and soiiietimes the group is itself repeated, 
The coni])urat,ivc, or eoiujiarisoii, is made t>y iilacing <z> r 
than,’ ‘to’ after liic !i(lj<‘ctiv(‘. The numbers of ■wdiich the 
ioiinds are known are n (, ‘one,’ m ‘two,* xmt ‘three,’ ftu 
lour,’ Im ‘live,’ sen ‘six,’ sxf ‘seven,’ seen ‘eight,’ put ‘nine,’ 
luit ‘ten,’ /ich‘a million,’ and others, They were rarely ex- 
iresscd phonetically, and g(!nerally written by ciphers. The 
irdiimls were, made by prefixing ‘nieh ‘full, completed.’ One 

, 7 im‘second.’ Frac- 


iv 


ir tw'o are known, aa*w, api ‘ first, 

ions w«*ru exjiresscd by cipliers only, rarely by words; and 
livisions of weights aucl measures were divisions of W'eights or 

iieasures, as 'j U-h an ‘inch’ or ^ of a cubit, and ^ kat a ‘drachm’ 

ir of a pound. Tlie most iiii])ortant element of tlie Egyptian 
liiuguage is the verb, which consists of two or three radicals. 
They lur formed either by reduplication of the original root, os 
an ‘to heal,’ kan hun ‘to heat strongly, throw down, or con- 
|uer,’ 01 ’ by the affixing or sutlixiug of tlie formative letters s, 
i,n. Thus ha ‘lo stand,’ liecomes s-ha ‘to make to stand,’ 

•r ‘set np.’ The uuxiliaiy or substantive verbs are ■*^PW) 

MU, and their variants. These auxiliaries 

inter largely into the conjugation of verbs, which have two 
oices, the active and passive, six moods, and three tenses. The 
erhs are conjugated by allixed pronouns and auxiliary verbs 
irefixed to the verhal roots. The active mood and present indi- 
sativc is d(‘clined simply by affixing or jirefixing the suhstantive 
md allixiug the pronoun to the verb. Thus meh ‘to fill,’ meh 
ten or sen meh ‘ the brother fills,’ and— 

meh a —‘ I fill.’ rneh a — ‘ she fills.’ 

meh k —‘ thou fillest ’ (masc.). nuh na —‘ we liU.’ 

nuh f—-‘ thou fillest’ (fern.). nuh few—-‘ye fill.’ 

nuh /—‘ he fills.’ nuh m —‘ they fill.’ 

•arely the pronoun is prefixed. The present preterite future in 

;he strong form is conjugated by pirefixing || an to the 

pronoun, as meh aw a ‘I fill;’ the weak form has only en wiA 
;he noun or pronoun only, os nuh na ‘ I have filled.’ Certain 
mubined tenses are forme'd with the auxiliary verbs by aflaxihg 

3 H 2 
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or suffixing m as the present, a p\i ‘ I fill/ mcA n-a 
have filled; * others by au affixed, as au f me/t / ‘he fills,’ 
the present preterite au f jni meh 'uaf ‘ he nas filled,’ present 
preterite future an em nieh ‘he is filling,’ present preterite 
auf pu er meh ‘he is about’ or ‘to fill’ i. c. ‘he wm,* will 
future; also a form pcrinhra^ic, as meh pu ar na ‘the filling, 
I did/ or ‘so I filled,and so through all persons. There is also 
a present preterite in the weak form made by au ‘ to be,’ au meh 
na ‘I have filled ;’ a stronger form aa-a meh ‘ I fill;’ and the 
strongest form, ai^a meh a ‘ I fill.’ Another weaker form of 
the present preterite future is con jugated without the suffixes, as 
au meh a ‘ 1 filled; ’ and a stronger still, an a meh na^l fill.’ The.so 
are conjugated through all persons, and will show the richness of 
the tenses. Another form is with the preposition her be¬ 
tween the auxiliary and the verb, as a if a her meh, or an n em 
meh ‘ I am in the act of filling,’ or ‘ fill and a future formed in 
the some with <Z> r ‘to’ between the auxiliary and the verb. 
A similar set of tenses are ccm jugated with the auxiliary vn ‘ to 
be,’ and another with the auxiliai’y tn. Other tenses are formed 
by the auxiliaries rnat ha and kh^tr, but do not extend so far 
in the number of cases. The subjunctive is formed by O r 
‘to/ ‘ ill order that’ after a former verb ; also l)y uli with a 

Bufiix pronoun, or by the word m and its variants jmdixed 

to the substantive verb ta. The optative is exjwessed by 

ma ‘ give ’ and its variants. The imperative is sometimes merely 
the present, made so by its jiosition in the sentence, or by the 
verb ar ‘ to do,’ used as an auxiliary and ]irelix(‘d to the verb, or 
by the syllable ar between the. verbal root and the pronoun. 

Another fonn is the same us the optative, or by a and its 
variants. The particijdes are either formed by the verb in the 
present form according to the coiitexl, or by the sullixe 




* f, and their variants. Tln( infinitive is formed either by the 
verbal root alone, or by the prefix of r ‘ to.’ The passive is very lit¬ 
tle conjugated and scarcely distinguished exce])t by the e.onf ext; it 

is indicated hy a participial snflix tii and its variants. Its 

moods are conjugated as the activci. The conditional is by ar or an. 
In the passive form the ]»erlect (jr preterite is made occasionally 
by placing u before tu, and then the ])roiioininal alUx or the 
nominative. The negatives are sometimes declined as passives. 

The negatives arc 


h«, or 


bn, 


They are gimcrally jnefixed to the 

verbjTuit with the auxiliary or substantive verba there is some 
difference; thus bn is put ai’ler au ‘to be,’ but Ind'ore pu it is as 
au hu, hu pn. They have various shadcis of strcngtli, and one 

form, I am, is imperative, or rather the negative m. just 

fixed to the imperative a. There are many variants of the nega¬ 
tives, either simple or combined. 

There ore several adverbs in Egyi)lian, some simple, as ^4^ 

sef ‘ yesterday ’; others comjiounded xvitli the 


‘above/jl^ 

prepositions r, m, as erha b ‘before,’ er Icar ‘beliiud/ em liotep 
‘ in peace,’ ‘ j)eacefully ’; and they form a very large class either 
as adverbs of time or jdace. The negatives have been already 
described. Like the adverbs, the jirepositious are divided into 
two classes : those consisting of the ordinary plionetics u, r, m 
hr, kar, and their variants, extensively used throughout the texts 
either by themselves or in composition. There arc also many 
simple prepositions, us ap ‘ on,’ and others, some of wliicli arc 
substantives used as jirepositions, others verbs so employed. 
Besides these are several composite prei)ositioiis, which throw 
great light on comparative philology, exhibiting forms in their 
integrity which arc only eliMiwhere found in a mutilated or con¬ 
tracted state. These prepositions arc composed of the simple 
ones n, mr, kr, and others with other simide forms attached to 
them, as r hna, together with en kar ‘ by ’; or by nouns, as em 
bah * before,’ ‘ in presence of/ where hah means the phallus, em 

Jthen or emhhan ‘within/ where khen means on inner 

apartment, er or er khet ‘under the power of;’ whore 
means ‘ stick.’ As in the case of the adverbs, the Egyptian lan¬ 


guage is particularly rich in these examples, and its genius was 
to multiply these fiirnis. The conjunctions ore also numerous, 
and consist of two classes ; words representing adverbs,^ or pre¬ 
positions so employed, as hr ‘ with/, hna ‘ together with/ kar 
‘then also.’ Some are, however, conjunctions only, os 

■ rujm ‘or.’ The others are nouns, as xfH ’face/ ‘as/ 

‘when ;’ or verbal foniis, as ha ‘stood,’ ‘when.’ They arc, how¬ 
ever, generally j)lioiu5lics. The intijrjections are verbs, and 
as such are accompanied by their determinatives. 

In style the language is either prosaic or poetic, the former 
simple and naive, not abounding in tropes, althongli sometimes in 
re]le.tilions, as to taste* a taste*, tei led the d^arter depart. There 
is a goe)el deal of invm-sieni or antithesis. The groups follow' one 
another without ste)})s ew indication of the end of sentences, which 
are* only sheiw'ii by tlie grammatical ending or context. The 
usual rule of ordeT is first the particle, then the verb, then the 
nominative, theoi the accusative, then the dative, adverb, and 
other parts of speech. Sometimes the noiniiiativu precedes the 
verb when the accusative is a noun, or the nominative the name 
of a god or king, which is put before out of respect, but gene¬ 
rally, especially wdtli the pronominal suffixes. Sometimes the 
construction is elliptical, and the substantive verb to be is often 
omitted and imtlerstood, especially after tin*, dc.tacluid pronouns ; 
the relative is also freipienlly left out and im])lied hy the con¬ 
text. Thus such })lirases occur as delightt'd (with what) thou 
hast done the (which) thou sayest. Pronouns are also often 
omitted. (Jomparisons are not imconiinun, but rarely introduced 
into narrative, except in the titles of the kings, Avhich assume 
extraordinary jwoportions of h*ngth. In the verb the impera¬ 
tive and infinitive are often merely verbal roots following ano¬ 
ther, and made in this sense by the context; so is the participle 
when accompanied hy sutfix ]>ronomi; the verb is also turned 
infi) a substantive or gi.-rund after a substantive, as “the day 
of doing,” or making the festival, the verb ar, to do, still retain¬ 
ing its verbal form. Substantives are either simple or compound, 
as tlie lord of life, the lady of the house ; and a Semitic con¬ 
struction a|>ptjarH in })lacing au adjective before a substantives 
which last is in regimen with it, as “great (in) victory”—“ the. 
victor.” The genilers follow' regularly male and female persons, 
hut m)unH collective are feininiiuf. To the inasculinc gender 
belong names of towns, districts, islands, sun, moon, and planets, 
time and its divisions, feasts, places, fire, light, and metals. 
Nouns feminine, are generally names of lands, the year and its 
divisions, most ])arts of the. nody, diadems, trees; there is no 
neuter. It is i‘e]»hic(id hy the feminine. 

Generally the Egy])tiaii may be considered as an elder branch 
of the Semitie. family of languages which bus been separated at an 
earlier p(*rio(l and assumed a tlffierent form. Jl does not strictly 
belong either in construction or eopiu verborum to the African or 
llaiuitic grou]) of languages. Many of the words have strong 
allmities w’ith the Hebrew, Arabic, and even. Indo-Germanic. 
roots ; but tlie construction is on the whole Semitic, and tin* 
pronouns espec.iully are so. To the Coptic it stands in nearly tlie 
same relation a.s Latin doi's to the languages of the Liatin race.s, 
but it is richer in words many of whicli have disappeared in 
Coi)t. Tin* few Semitic and Aramaic words introducea are quiti* 
distinct from the old Egyptian and generally more polysyllabic, 
the plural Aramaic form ta being generally used for tno nouns 
of these words. 

No study of comparative philology can be considered com- 
jilete w'ithont taking into consideration tliis most ancient lan¬ 
guage, of which there are contemporary documents for uji- 
wards of 4,000 years, wdiile tlie Aryan or Indo-Germanic lan¬ 
guages do not reach above 2,500 years monumentally from the 
present day—and the antiquity of the Sanskrit is traditional,— 
neither books nor monuments older than Alexander existing 
of any portions of the San.skritic languages. It is in Egypt anil 
Assyria that the earliest development of human speech is to be 
found, all the other langirages of the world being secondary as 
to tqre. 

(Birch, Introduction to the Study of Eyyptian Hieroglyphs, 
12mo, London, 1857 ; Bunsen, Egypt's Place, vol, i., London, 
1848—67, vol. v. 1867 ; De Roug^, (Jhreatomathie tlgypli&tine, 
Paris, 1807 ; Brugsch, II., Hieroglyjihuche Grammiatik, 4to, Leip¬ 
zig, 1872 ; Gra/tnmaire demotique, fob, Berlin, 1865 ; Maspero, 
La Conjugaison en Lfgyptien, 8vo, Paris, 1871; Pleyte, Type* 
hieratiques. 4to, Leide, 1865.) 

EGYPTIAN LITERATURE. The Uteratiiro of the ancient 
Egyptians was i»rubiibly of a very extensive range, the remains 
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-which have Buivived on papyri, stonea, hoards, temples, tomhs,' 
and other materials and places formin*; only a portion of the lite¬ 
rary treasures of Egypt. Instead of boohs the Egyptians used 
volumes or rolls of papyius or leather carefully written in a clear 
intelligible hand, and containing compositions of different classes, 
such 08 theology, history, medicine, the sciences, ])0em8, and 
other works of imagination. These were called by the (li^eks, 
Hermetic writings, and thirty-six of these, works were said to 
contain the philosophical notions of the Egyptians, and six to 
embrace medicine. The number of 3(),r)25 Ilermetic books 
mentioned by Manetbo is regarded as mythical, or based on an 
astronomical number. Many sacred and other works of great 
antifiuity are said, in the hieroglyphics, to have been written by 
the hand of Thoth or Ilernies. The books which j)as8 under the 
name of Hermetic writings, belong to a later age. The oldest 
books were undoubtedly those relating to religion, prayers, 
hymns, and formulas rcderring to the different deities of Egypt, 
01 these copies or later transcri])is onhj are found. Tffuj 
early inscriptions sometimes contain jan-tions of these older 
works, for in Egypt, monumental inscriptions were most pro¬ 
fusely employed, and the temples tu'e almost books in stone, the 
walls of which are like the leaves coveriid with hieroglyphs, to 
which the pictures served as vignettes. These consist of dedi¬ 
cations, colloquies of the gods and kings, prayeis, calendars, 
lists of offerings, historical records, and even poems. ^J'he tomhs 
are also similarly adorned, and contain lists of offerings, dedica¬ 
tions, prayers, and extracts from s(jlar litanies or other old re¬ 
ligious hooks. Even the mummy cases are inscribed witli 
prayers taken out of the Book of the D(',ad or Ritual, or portion 
of the solar and other litanies, apparently pait of the Ilermetic 
books. 

The Book of the Dead or Ritual is tiie most ini]>ortaut of 
the Hermetic, works, portions of it are said to have heeu writ¬ 
ten by Tboth himself, and the whole consists of a series of 
chapters stated to have been writt(;u at various periods, some as 
early as Usuphais of the first dynasty. Other cba])lers are 
found at the time of the fourth ; hut the chapters or books 
did not assume the form of a regular canon till the 2Gth 
dynasty, or the 5th century n.c., when they were finally ar¬ 
ranged in certain sequence, and had attached to them some later 
apocryphal chsr[tters. The nmaber of <diai)ters probably ex¬ 
ceeded 200, about IftO being as yet known, and the subjects they 
refer to are the invocations to Thoth and the funeral ceremonies, 
the mystical explanations of part of the Egyptian religitm, the 
fourteen litanies of Thoth invoking his aid in the future stale 
against the accusers of the deceased bcd’ore Osiiis or the judge of 
Hades, the formulas and iiruyers requisite to prevent the heart 
or vital principle from being abstracted, and the repulsion of 
noxious reptiles and crocodiles from injuring the votary. Other 
chapters protect him from decapitation, aniiiliilatioii, or impurity, 
ask for him to come forth and behold the sun, or to assume the 
shape of certain birds, rcjitiles, and deities in the future state, 
the necessary transformations of the soul. Certain seclious refer 
to the visit of the soul of the body, and the passage of the mysti¬ 
cal boat, the Elysian fields with its agricultural labourers ol the 
blessed, the great jjidgineiit of the dead iu the Halls of Truth 
before Osiris, the weighing of the heart of tin; deceased, and 
the confession of sins, the Phlegethon or purgatorial fire, the 
knowledge of the names of the spirits and gocls. The regions 
of the Kameter or Hades, the names of their do^rs and deities, 
and the punishments of t he detained, yonie chapters are on the 
body, the rules, and formuliB of certain amulets, and the open¬ 
ing by Thoth of the doors of the winds. The appended cliap- 
ters give the mystical names of Amen Ra in the language of 
the negroes of Libya, and are ])o.ssibly translations fi-oiii some of 
the Ethiopian dcvclopmcnits of the religion. These chapte 
do not appear till after the hlthiopiaii conquest of Egypt. 

In the 19th dynasty, another work, called tlie ‘Book of 
the commencement of the Tip or point of the West, .and of 
treading the paths of dui’kiiess,' appears. It gives a mythical 
account of the passage of the sun iu Hades through the eleventh, 
and other hours of the night. The sarcophagi and sides of 
the tombs at this period are covered with the representations 
and descriptions of this passage of the sun tlirough all the 
hours, of which tliis hook is only a section. Other works of a 
religjious nature also apptjar at this period: hymns to Thoth, to 
Osiris, to Hapi, or the Nile, and mystical accounts of the trans¬ 
formations of the gods and their adventures. It was the great 
period of religious development After the period of the 
26th dynasty the Book of tne Dead was abandoned, and mere 
extracts were used by the priests in its place, the chief of which 


^as the Hhai-m Sen Sen, or ‘ Book of the Sighs of Isis.’ At the 
'ose of the Roman empire this also disappeared. 

The science of ethics was also represented in Egyptian lite- 
iture^; and two treatises upon morals, one by Ptanhetp, who 
_ved ill the time of Assii, of the 5th dynasty, and another, by 
Sbauf-sa-kharta, of the school of Silsilis, in favour of the a<l- 
vancement of learning, and exhoiling to study, of the time 
of the 12th dynasty, have survived. To this maybe added a 
treatise on rhetoric, by Ra-Sliakhepersiiah of He.liopolis, written 
on a board, wliich ba.s beciu suspeiuhid in a school. All these 
are probably part of the so-called Hcnnetic lujuks mentioned by 
Jleiiieus Alexaudrinus as relating to tin* instruction of youth, 
intimately connected with ieligi(ni was the study of magic, of 
ivhich some old worlvS remain. The jmictice was jirohibited, 
ind even severely pnnislied by the Egyptians, but it was closely 
connected with medical and other science.s, and only differed by 
the application of incantations to evil purposes. 

The w'orks on magic? cemsist of incantations to repel evil 
uiiinals and reptiles 1‘rom injuring the; person who used the 
cpells, or to ex])el pains and sulfering from different parts of the 
i)ody. They ajcpenr to have hcien in use as early as the 18th 
dynasty, and to have only ceased with the suppression of Pa¬ 
ganism, s(»me of the early sects even using demotic formulas of 
aiiiagical nature. Tii the reign of Diocletian an attempt was made 
to sup]»ress them, and many works, not magical, were probably 
destroyed along with thinii. Om* treatise on geometry is known, 
written by Aalime.s, or Aniosis, a scribe, and transcribed in the 
33rd year of an unknown Egyptian moimrcb, Ra-a-usr. It 
treats of vulgar fractions, the iiieasurement of the area of ge,ome- 
tric figures, pyramids, heaps of c.orn, jewels and other subjects, 
not iu the uhstract, but by special examples, which are worked 
out by vulgar fractions; in triangles, it deals only with the 
isosceles. Tliree medical papyri are known. One at Berlin, 
written apparently about the period of the 18tli or 19Lh dynasty, 
tre.atiiig of di-seases, their diagnosis, and the remedies employed, 
chielly for malaclie.s of the viscc-ra, and obstetric? medicine. A 
portion of it is said at the commem cmient to liavebeen found in 
the? days of U.saidiai.s monarc'.li of tlu! 1st dynasty ; and it is sup- 
jKJSCicl to have furnie-cl part of the- nicidieal library attac'-hed to the 
Asc-.le.]teiuni of Memphis. Aiiotlic r of thc>se medical tncatises, 
in thcBritisli Museum, also of the agci of the 18th dynasty, 
trcails of diseases of the eyes, and a i)cn'lion of it is said to have 
heu-n discovcM-ed iu the days of Checqis, of the 4th dynasty, the 
hnilder of the (Ireal Pyramid. A third is in private hands at 
Thebes. Athothis, the su{?ec-ss()r of Menes, is stated to have 
writteuatreati.se on medicine, the practice of which was most 
ancient in Egypt. 

Sc^-veral i»apyri arc? either actually historical or of historical 
interest. One, known as the- Papyrus of Turin, contains a 
list of all the iuonarc?hs of Egyjit, the length of their reigns, 
and chronological adjustment of the mouai'cliy, from Monea 
to the Rame.ssids. Another, the dreams and communications 
of the moiiarc.h Amenemha I., of the 12th dynasty, to his 
son, (Jsertesen L, made in a dream. Another, the final rupturo 
between the 11 yksho.s, or yhepherd invaders of Egypt, and the 
luxtive luonarchs of the 17th dynasty, just prior to tlie restora¬ 
tion of the Egyptian rule ; and a third, the campaign of Ra- 
meses 11., of the IJJtli dynasty, against the Kliita, or liittiies, 
writtiiii by the serihe Pejitaur, in a jioi^tical form, detailing the 
heroism of the mouareh iu an Egyjitiau Epic. Other papyri 
contain the praises of Menephtah, his successor, or record the 
merits of his lather. One luagnifieent jiapyrus, said to be 133 
feet long, give.s an account of tlie grc?at works, exploits, and 
foniidatioiis of Ramescs III., of the 2()th dynasty, from his Ist 
to 32nd year, anil details the events that pivc?edeci his elevation 
to the* crown and tlic expulsion from Egypt of the Libyan and 
other invuder.s who liad overrun the country. This period of 
the 18th and 19th dynasties was a great literary age, and many 
letters, apparc:nlly miu?h of that style of composition, have sur¬ 
vived. Tiieir general object is tlie exaltation of literature and 
learning, or else epistles dii*ecting ]mblic uiul other works. 
Some of the most remarkable! detail the ini;onvenieiices of con¬ 
scription and militaiy servdee; and one reinarkuhle composition 
describes the imaginary adventures of an Egyptian hero in the 
land of Palestine, and iris passage through tliat and other border 
lands. Another composition, ju’ohahly of a later age, describes, 
in language almost prophetic, the desolation of Egypt. Besides 
these epistles, several legal documents have been preserved of 
this age, drawn up for the Egyptian judges or secretaiies of state. 
One gives an account of a revolt of the harem of Rameses II., 
and the punishment of the delinquents. Another details the 




848 


EIGHTH PAIR* 


ELASTIC LIMIT. 


crimes of a public olf(dncler about the same time, who had stolen, 
robbed, violated, and committed many crimes. Another, of th< 
same age, the violation of tlie royal sepulchres, burning of tin 
bodies of a king and queen, and stripping and sharing of the. roya 
jewellery omong-st eight thieves. Another papyrus, dated in th( 
reign of Rameses IX., gives an account of a similar robbery, ut 
exluimation of several sepulchres, and the depositions and proces- 
verbal of the scribes. Others, civil litigation and pleading be¬ 
fore magistrates, or petitions a<ldre88ed to secrelaries of state, .‘uie 
judges. Several others contain uccoiinis and regisUns, coiisultj 
tions of the oracle. Ammon, and other sulijects. Of works <, 
imagination two are known on papyrus ‘at Berlin, one, l,h 
adventures of Sanelia, written at the time of the* 12th dynasty 
detailing his life and promotion in lore-ign parts ; nnotlnn-, th 
D’Orbiney papyrus, containing the romance of two brothers, tin 
eldest of whom, instigated by his wife, attempts to kill his 

J ounger brother, under circumstances reseinhling the life of 
osepli, but fillcil with Egy})tian notions. A third aho, as late 
a tiie time of the Ftolernij*.'', gives a series of advc'nlureg. 1’liere 
is also a remarkahle calendar of the age of ene])tliuli, of the. 19tli 
dynasty, mentioning the religions legends relative to each day, 
prognosticating the fate of those hern on ]anticular days, and 
giving directions what to d(> and wliat to av<*id. ^I’liis calendar 
is luifortunately im})erf('et, hut is interesting as showing the 
state of Egyptian super-stition and tlionglil. 

Although strictly inonunientfil, and belonging rat lierto in.scrip- 
tions than literutura, the h gcaids and annals with which tin- tonms 
and temples are covered arc so nuincj oiis tbul il is inii>ossible here 
to speciiy more than a few of the most, remarkable, which uHord 
illustration of the style of Egyptian history. 'I’hese ai’e, the in¬ 
scription of Una, recounting liis eirijdoyments and proiuolioii 
under Pepa, of the 6th dynasty ; tlie long inscrijdioii of the 
tomb of iN^ahar, .sou of Klmumlart]), at Benihus.sjin, r<-cording his 
investment with the title ol'governor, and Jiis woi ks tbronghout 
Egypt; that of Aine.ni, who live<l iindei' Uscrtesc-n T., of the 12th 
dynasty, and which records the e-xpedition to Ethiojiia .and 
working of the gold niiiies there; the inscri})ti<ui of A.alimes- 
Peuiiisliiiu, at El-Kah or Eileithyca.s, recor<ling Jiis hiilh under 
Tuakeii, and his niilituiy e.\])loits, till llie lime of Thotlimes ITI., 
giving an account of tlui expulsion of the llyksho.H from Auar, 
or Avuris; the annals of Tiiothiiies 111., at Karnak, reconling 
liis wars, conquests, and tributes, the. invasion of Xaiiaraina, or 
Mesopotamia, and the tribute of Babylon. Some remarkable 
tablets of the reign of Rameses TT., of tin* IDtli dynasty, detail 
his wars and treaty with the Khita or llittites, uiul his aitentit)n 
to the wells of tln^ stations leading to the gold mines situated in 
Ethiopia. Other insc.i’i]ttions detail the wars of his successors, 
Menephthah and Rameses ill., the invasion of Egypt by 
the Libyans, SardiuiuuB, Lycians, and the. wars in Palestine. 
There are also remarkable hi.storical texts or tablets, detailing 
events of the reign of Rameses TX., llie alliance with the Princess 
of Baktan, and the dcnnoniacal possession of liei- si.ster; the 
eclip.se of Ihi; time of Tukellothis 11.; the invasion of Egyj)t by 
the Ethiophm monarch Piaiikhi, of the 211 h dynasty ; the. di eams 
of another Ethiopian mouarcli, urging liini to invade Egypt, 
and tlie family tablets of ilu! priest Pushei ienptah, a priest of the 
time of the last Cleopatra, recording his dream.H in the iem]»h‘, of 
Khons, and the exhojtation J’roni tin', dead of his deceased wife. 
The whole, in fact, of tlie monuments of Egypt belong as it were 
to the literature, inscriptions being occasionally repeated in 
books, and vice versa. The literature is iiKmotonous in style, 
simjde, and not abounding in trojies, like tlie Semitic, although 
the titles and honours of tlie kings are detailed in long luid 
pompous phraseology ; the sentences are short, and not in¬ 
volved ; the narrative easy and simple ; theie is occasionally an 
attempt at wit or sarcasm, but no I'cllectiuu or comments, 
altliougli sometimes dramatic dialogue is introduced. Alto- 
getlier it‘does not take a high position as to style, yet it is of 
great interest from its remote antiquity and the revelation it 
oflbrds of inner Egyptian thought. 

(De Roug^, jShule tVun Side, 8vo. Paris, IBhS; Oliahas, F., 
Melanges ^Jgyptologiqucs, 1—3 series, 1862—1870; Goodwin, 
W. C., Gambndge Essays, 1858, p. 226 ; Cliahas, F., Voyage dhm 
T^gyptien, 4to, Paris, 1866; Papyrus Magiqne d’Harris, 4to, Paris, 
1860; Zeitschrift fur dgyptisch. i^prach. 1863—1872; audiderin; 
Archeologitme, 1860—72.) 

EIGHTH PAIR, the nerve which, under tlie name of the 
pneumo-gastric, supplies the heart, lungs, and stomach. 

ELATN was tlie name fii'st riven ny Chevreul to the thin 
limpid oil now commonly called olein. It is e.xpelled from 


tallow and other kinds of fat by pressure and other means, leaving 
slearine as the solid residue. This separation is necessary in the 
candle manufacture, preparatory to the making of stearine 
candles. [Oleic Acid, E. C. vol. vi. coL 29; Stearic Acid, 
vol. vii. col. 818.1 

ELALDEHYDE is a solid modification of aldehyde, and is 
isomeric with it. It is said to be formed when ordinary aldehyde 
is treated with sulphurous acid, etliylic iodide, or etliylenic 
dichloride. According to Geuthcr and Cartmell (‘ Ann. Choiii. 
J%irm.’ cxi. 16), it fuses at 10”, and boils at 124° [Metalde- 
flYDE, E. (!. S.J 

(Feliling, yfaa. Chem. Phnrm. xxvii. 310; Liebon, do. Sup. i. 

114 ; Jhitt rno and Amato, L'umpt. llciuL Ixix. 479.) 

ELASTIG LI M Pf. Wlii'ii u solid material body is subjected 

10 Ihe action of external forces, its material particles are dis- 
)laccd, and it uii(h'rgo(!s changes of figure and volume. The 
)o(lv resists tin's (^liange of lorm, and, if the external forces are 
vnioved, it ri'.tui’us partially or completely to its orginal form. 
Tlie tendency to maintain a deliniti' figure, and volume and. to 
■isist forces itnulucing tlisplacianeuts of the particles, is termed 
'la.sticily. 

Tlie hotly is said tti be peiicctly or imperfectly elastic, under 
be, a]q>lie.ation of given Jore<*s, accoiding as it rcluiiis perfectly 
n‘ impeifectly to its original form, when the forces are removed, 
f, after the ajqdication of force, a body is jairinaniintly altered 

11 furiii, that alteration of form is termed its permanent set. 
When a jnisniatic bar i.s gradually loaded, the resultant of the 

oud ])a.ssing tliruiigh tlie axis of t-lii? liar, it is extended or eom- 
n-essed throughout its length. For each increment of tlu*. load, 
he bar take.s an atlditional incrciueiit of elongation or compres- 
ion. »So long as the load dues not exceed a certain limit, de- 
HJiiding on tlie section of tlie bar ami the material of which it is 
oni]»osed, the following laws arci found to be very nearly true :— 
1.) Tlie elongutions or i'onipres.si()iis are proportional to the 
oads. Thus, for instaiiee, if 10 tons eJongate the bar inch, 
20 tons will elongate it inch. (2.) If the load.s are removed, 
he bar returns to its original length, o]‘, in other words, there is 
pennam'iit .set. On the uQii.'r haiul, if tlie loud on the bar 
•xceed a ceitaiii limit, then ihe elongatitnis are no longer strictly 
irojiortional b> the loads, and the, whole elongation is found to 
5011,sist of a ])ermamint and a vaiii-shing iiart. Tlie periiianent 
)art. increases rapidly us the luails are incri'ased, and ultimately 
he bar tears oi- cru.siies under the action of the I'oices aj)]ilied. 
he greatest load at which no permanent set can be detected is 
irmed the limit of elasticity, or more strictly the limit of per- 
eci elasticity. And Ihi.s limit has been supposed to mark the 
greatest load which could safely he impo.sed on the bar, without 
uusiiig periuaiieiit injury and ultimate risk (jf fracturii. 

More accurate researches seem to show that there is no defi- 
litc limit tif elasticity, and that tin* more accurate the iiieasure- 
iieut of tlie. cliange of form the smaller is the load at which ]ier- 
iianent .set is detected. I'lirtlier, that the production of a per* 
iianeul .seLde}u'nd.s, not only uii the amount of tlie load, but also 
III the length of time during wliich the load acts. At the same 
ime, for such inten.sities of stress as are found to be safe iu 
auetic(‘, the. materials oJ' eoiistniction may he assumed to be 
iirfcetly ela,stic without stmsihle error. 

The most recent investigations with resjiect. to the cla.stic limit 
ire to he found in Mr. Kniit titylie’s researches on the elasticity 
if iron and steel bars. Mr. Styife shows that, if we reduce to 
niiormity the. action of time, by adding to the bar equal incre- 
lenls of load iu cgual tinus, then a simple law expresses the 
lie of iiiereast* of ])ennanent set fur increased loads. This, 
laniely, tliat the increments of permanent set are proportional 
II the inciemeiilB of load ]»ruducing tliem. On the basis of this 
w Mr. ytyife })ropi)se8 a new definition of the elastic limit, 
vliich is to a great e-xtent free li'oni the vagueness of the ordi- 
laiy definition. Suppose a bar of length L to be gradually 
uaded, with equal increments of load in equal times, up to some 
K)int ut w'hich the permuiuint set is easily measurable. Let the 
leriuanent set with the load Pj be and that with the load Pj 
'(• /a. Then the ineremeiit of loud produces the iiici’e- 

eiit of set li — l^ and according to Mr. fcstyli'e’s law 

the load at wliich there was no permanent set, and which 
lierefore, according to his definition is the elastic limit of the 
or. The minute permanent sets observed, occasionally, with less 
juds than that coiTespoiiding to this elastic limit he believes to 
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be of a different nature and to follow a different law. However 
this may be, Mr. Styife’s method in a very valuable, and perhaps 
the best, means of comparing the i-elative strength of different 
materials. 

ELASTICS; ELASTIC TISSUES. This manufacture has 
now become veij extensive, so useful in many wjiys being a 
resilient or elastic quality in small articles usc.d as fastenings. 
Braces, garters, glove-tops, purse and ]iocket-boolv bands, rings 
to encircle papers and small parcels, umbrella fasteners, spring 
sides for boots—each is the type of a class, conquisiiig almost 
numberless varieties. Sometimes elasticity can be ensured by 
a peculiar einployment of l.lui weaving process with woollen or 
cotton fibres ; but more usually tlu'cads of india-rubber are 
braided or interwoven with tin* ot.her inutenals. A braiding- 
machine of much coin])lexity and ingenuity is employed in this 
combining of india-rubber threads with other thri'ads. {Caout- 
CHOUC Manufacturks, E. C. vol. ii. col. f)8().| London, Man¬ 
chester, and Leicestijr are the chief seats ol this liraiich of 
industry in England. 

elder : ECONOMICAL USES. The t]-un]<-w..od <>f this 
tree being toULdi and close, grained, is much us(‘d as a chi‘ap 
substitute, for hoxivood in the niechaiiiciil mts. Carpenters’ 
niles and the commoner kinds of shuttles for weaving are made* 
of it; as arc also lisliermeii’s ncttiug-]iegs, artitdes of turnery, 
shoemakers’ pegs, toj)s oJ‘ lisliing-rods, and childrim’s t.(»ys. The 
wood of the elder tree, taking a line ])olish, is ajqdicable to 
many ornamental purposes, 'rhe larg(' I'ith in the wood of the 
young sljoots is used in electrical experiments. ’J'he (lowei-s are 
distilled for making elder-lhu\'cr A\ater, for the toilet, ami for 
confectionery ; boiled iu lard to ])roduc<? a cooling ointment; 
and fennented into wine. The familiar elder Avine. is made 
from the. berries, AAdilcli are. also used as an ingredient in some 
kinds of soup, as an adulterant of port. Avine, and in medicine. 
The clustered lloAver-biids are ]>icklcd as a kind of caper. The 
Avhite cider, a less juevnlont tree* than the black, sujmlie.H many 
nie.dicinal substances, es])eciully an ointment made by boiling the 
floAvers Avith lard. 

ELECTION OF MEMBERS OF PARLIAMENT. By the 
31 & 32 Viet. c. 125, a i)etition complaining of the undue return 
or undue election of a inemln'r to serve in Puiliaiuenl for Ji 
county or horoiigh may be ju'cseiited to the (kmrt of Common 
Pleas, Wcstiiiinster, or the Court of Ciuiimoii Pleas at Dublin, 
by either— 

(1.) Some person Avho voted, (jr Avho had a right to vote at 
the said election ; or 

(2.) Some ])ersou cluimiiig to liaA’c hud a right to lu' rc- 
turneil or elected at such election ; or 

(3.) Some, person alleging liimsidf to have, been a candidate 
at such election. 

The petition must he ]n’esented Avithiii tAventy days jifti-r the 
return nnuUi to tlu' ofliccr of the Crowii in respect of the elec¬ 
tion, unles.s the corrupt ]>ractice comiilaiucd ol' huA'c taken jilacc 
since the return, and in Ihut case Avithin tAventy-eight days alter 
th(! fact; and at the Haiiie time Avitli the prescntatioii of the 
petition, or AA'ithiii three days aftevAvards, sernrify to tlie amount 
of lOOO/. for costs, charges, and ex]>fiis<'s, payable to any AAitiieas 
oil he.half of the petitioner or to the member petitioned against, 
imist be lodged on behalf of the ] )elitioner. 

Tlie trial of such ])etiLion i.s to be conducted ludbre one of the 
]nu.sne judges of tlie superior courts at Westminster or Dublin, 
sitting Avithout a jury or any assessor iu the borough or the c.ouiity 
represented by the member jictitioiied ugainsl, unless for special 
cause appearing to the Court of Common I’leas it appoint 
another place for the trial. 

I'he judge at the conclusion of the trial is to deterniine, audio 
certify to the Speaker of the House id' Commons, Avhether the 
member petitioned against, or any ami A\ hat other person was 
duly returned or elected, or Avlielher the election Ava.s void. If 
there be a charge in the jietitioii of coiiU]il jmictices, tin* judge 
is also to certify (rt) whether any corrupt practice has or has not 
been proved to have been comiiiitted by or with the knowledge 
and consent of any candidate, and the nature of .such corrupt 
practice ; (/>) the names of all persons proved guilty of sucli 
corrupt practice ; and (c) wJiethcr corruj)t juactices have, or 
whether there is reason to believe that comijit practices have 
extensively prevailed at such election. The judge may at the 
same tim§ make a special report to the Speaker on any matters 
arising during the tnal which he thinks should be submitted to 
the House of Commons. 

Upon.the application of either party to the petition, if it 
appear to the judge that the matter of the petition may conve¬ 


niently be stated in a special case for the opinion of the Court of 
Common Pleas, he shall order it to be stated, and the opinion of 
the (Joiiri is to be final, .and to be certified to the Speaker. 

Provisions are made that the House of Commons shall take 
all due and proper proceedings to give eflect to such report and 
certificate, of the judge or Court. 

No controverted election is to be tried or questioned, except 
under and in ai'cordancc with this act, sec. 50. 

Pimishmunt of Corrupt PrnHiccs lunkr thin Act. Section 43.— 
When* it is found, by tin* re])ort of ihii judge upon an election 
jietition under this act, that bribery has been committed by or 
Avith the knoAvleilge and consi'iit of any candidate at an election, 
such candidate shall be demned to have been pcusonally guilty of 
bribery at .such election, and liis eh'ction, if lie has i)e.en elected, 
.shall be void, and he .shall be incapable, of being elected to aud 
of sitting ill tlie House of (h)mmous during the. soA'^en years next 
after the date of liis b(>iug found guilty ; and he shall further be 
incapable during the said ])eriod of seven yi'.ars— 

(1.) Of being regisle.i ed ns a voter and voting at any elec¬ 
tion in tlie United Kingilom ; an<l 
(2.) Of bolding any otlice under tlie act of the session of the 
fifth and sixth yeais of the reign of his Majesty King 
William IV. e. 7(5, or of the, siission of the thml and 
fourth years of the. reigu of her pre.sent Majesty, c. 108, 
or any mnnici]».T,l oflice ; and 

(3.) Of holding any judicial oHice, and of being appointed 
and of acting as a justice of the jie.aee. 

Section 44.—If on th(> tri.al of any election jie.tition under this 
act any camlidab; is ])roved to have been iiersonally engaged at 
the election to AA'hic.li such petition relates as a canvasser or 
agent for Ihe management of the election, any person knoAAung 
lhat .such person has \\ itliiu seven years previous to such en¬ 
gagement been found guilty of any corrujit iiractice by any 
comiH-tent h'gal tribunal, or been re]toi*ted guilty of any coiTUpt 
practice by a commiltee of the House of (.’ommon-s, or by the 
rejjort of the judgf* upon an election petition under this act, or 
by the rejiort oi‘ commi.ssioners niipoiiiied in pursuance of the 
act of the .se.ssion of tin* fifteenth and .sixteenth years of tlie 
reigu of her jucseiit Ma ji'sty, c. 57, the election of such candi¬ 
date shall b(* A'oid. 

Seetion 4.'».—Any person, other than a candidate, found guilty 
of bribery iu any ja-oeeedingin which, after notice of the charge, 
he has had an o])j)ortunity of being heard, sliull during the seven 
years next, after the time at Avhicli he is so found guilty, be 
incujiable of being elected to and sitting in Parliament; and 
also be ineiipable— 

(1.) (Dfbe.ing registered as a voter, and voting at any elec¬ 
tion in the United Kingdom ; and 
(2.) Of bolding any otlice, under the act of the session of the 
lifili !ind sixth years of the reigu of his Majesty King 
Willi uu fX^., 1 . i t), ol ol tile si'SHion of the third anu 
hmrth yeuT.s of tlie reign of her present Majesty, c. 108, 
or any iimiiici])al otlice ; and 

(3.) Of holding any judicial otlice, and of being apiiointed 
ami of acting as a justice of the, ])eace. 

The pr(.vi.''ions of this act are ajqdied (section 58) to Scotland, 
subject to the. iieces.sary modilications aftecting the legal trilmnal 
and ju’oeedure. 

ELKOd'RlU JjKtFTT. [E. (\ vol. iii, col. 785.'] During the 
siege of Paris, in the winter of 1870—71, the (dectric, light ren¬ 
dered marked service to both belligerents, in revealing the 
movemciils of the emuuy and the e.onsti’uctioii of neiv Avorks 
during the night. The Germans, surrounding the city on all 
sides, ]»lac,e<l electric, lights at A arious points of tl»e circle, so as 
to command oc< asional glimpses of did'erent parts of the e.nciente, 
or defence lines. Not less ac’.tivc aattc the French on theii' side. 
A correspondent of the. ‘Engineer,’ sending a coin in uni cat ion by 
balloon-]lo.st in Dec.tunber, 1870, described an electric light 
whicli was set u]» on Montmartre, one. of the lieiglits in the 
suburb.^ of Paris. It was a magneto-electric light, by Buzin, 
worked by a small tlirec-horse noAver steam-engine; it had a 
Foucuult-Eiiboscc] regulator and a parabolic rcllector. The 
light commanded the whole of Paris, and a great jtoition of the 
surrounding level gromid. The fagades of public buildings (on 
a dark December night) aviu'c rendered visible at a distance of 
2600 metros (DO miles) ; a man was .seen standing at a window 
2900 metres ofl'; a mass of infantry Avas seen moving over the 
loin at a distance of 3000 metres; the gold band arouncl the 
ome of the Hotel des Invalidcs glittered at 4000 metres 
(2*5 miles); and sentinels, standing on the ramparts, could read 
the print of an ordinary newspaper by the light of the electric 
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lamp when SfiOOnielreH distant. Not only this, hut they could 
obtain a view of tlio ])laiii beyond the rampails to a distance of 
300(1 metres ; iiisonnich that the observers on the ramparts and 
those on iMontimutre could alike obtain u view of some, at 
least, of the ent*iny’s works. 

electric; light, spectrum of [Spectuum Ana¬ 
lysis, E. (*. S.]. 

ELECTRICAL DISCHARGE IN RARIFIED AIR. Wlicn 
two opposite bodies dill’erently charged are surrounded by a 
dielectnc such as air, the sjiark will strike through a greater 
distance in proportion os the air is rarified. In such case the 
number of particles of the insulating medium 'wbic.b opposes the 
union of the opposite electricities Ixuiig diiniuished, tlie resist¬ 
ance is likewise diminished. Various forms of ni)])aratu.s have 
been contrived for showing the eflbets of the discliarge in iiigldy 
attenuated utmosplnnes of air or of various gases. Some f)f 
these etfects are noticed under ELECTiiiCAii Kuo, E. C. vol. iii. 
col. 784. There is also the Aurora Borealis ilask and tul)e, well 
known to experimenters in elec.tric.ity. Wlum as good a vacuum 
as the air-pump will ])rodnce, is made in anyone of these .sj)ecies 
of apparatus, sparks taken from the j^rinie conductor pass in 
streamers of violet or rose-coloured light, ami generally without 
any audible sound. It is not jiossihle to sfiy whether the dis¬ 
charge would }m.ss through a ja rfect vaciiuiii, since it is not 
possible to jwodiice sncli a condition. In the Torricelli.an 
vacuum tlnu-c; is va^xair (d' mercury, and in tlie vacuum produced 
by exhausting a tube containing carbonic acid and exliausting 
what is left by means of caustic. ])olash, there is still a medium, 
however attenuated, through which a. considcrahle electrical di.s- 
cliarge takes place, Avhetlier the sourc.(‘ he tin* ])rime c.oiiductor of 
ti machin^ or a Leyden jar, an induction coil, or a voltaic 
battery. Under certain conditions the clischargt* is marked by a 
Btratilication, as noticed umler EmooTUii'AL Euo ; hut the strati¬ 
fications disajipear when the vacuum is nearly jMa'fWl, the dis¬ 
charge being then continuous. This very curious suhjcc.t lias 
been studied by Mr. Gassiot, whose panels an- to he Joiiud in 
the 'Pliil. Trans.’ of tin* Kuyal Society lor 1808 —fit), and in the 
‘Proceedings,’ vols. x., xi., and xii. Messrs. Grove, Uohinson, 
Pliicker, and olliers, liave also worked at the subje<*t. In oi«h*i 
to show tlie jilienoiuena, Mr. Ga.ssiot c.ontriviid vacuum tubes 
of glass, of various sizes and .shajie-s, with platinum ivires sealed 
into them, and more or less e.xhausti'd. An iiistruiueni-maker 
of Bonn, named Gisissler, under tin* dircctioii of Prof. Pluc.ker, 
manufactured these tubes in vast (juautitie.s, of various forms, 
containing various gases under various degrees of exhaustion. 
There is a great demand for these tubes for lecture and other 
illustrations, and the phenomena they iireseiit an*, very striking. 

'TJie action of inagiietism on tlu* voltaic ai*c wa.s nofic(!d by 
Sir Humphry Davy, Daiiiell, and others. Gassiot fuid Pluck(*r 
liave also shown the elfects of a jiowerfnl (*h*ctro-magnet on the 
electrical streams in the (.h'issler tubes. They are deflected like 
a wire, carrying a current of electiicity, and the discliarge forms 
into bands in the direction of the magnetic. curve.s, the position 
aiulformof the bands ilpjamdiiig on the po.sition of the pole.swith 
resjiect to the points between which the discliarge takes jdace, 
Gassiot suggests tliat tlu-, dark bands may be the, n()<li*s of un¬ 
dulations, arising from similar imjiulsesjiroceeding from positive 
and negative discharges; or, as he says, “ can the. lumimm.s 
stratifications obtainetl in a closed circuit of the secondary coil 
of an induction apparatus, and in the circuit of the voltaic 
battery, he tlie reiu'escntation of jmlsafions which ])a.^s along the 
wire of the former, and through the buttery of the latter, 
imiuilses possibly generat.(*d by tin; ac.tion of tlie discharge along 
the wires / ” or, in other words, the conclusion would lie that tlie 
electrical discharge is intermittent, consisting of a .serie.s of pulsa¬ 
tions of greater or less velocity, according to the resistance 
between the elements of tlu* battery, and the conducting media 
through wdiicli the discharge passes, 

Mr. C. O. Varley has moiv recently published .some re.Hearches 
(‘Proceedings of the Royal Society,’ dan. 12,1871) in which .* 1111 - 
miniuni wire rings were n.scid within a tube cont'iining hydrogen 
well exhausted, ttU-sluqied tube being also employecl contuiumg 
glycerine for the purpose of producing great resistan<*e.s in tin* 
circuit. It was found that a certain amount oi' po\ver was neces¬ 
sary to enable the ^discharge to spring across the vacuum, after 
W'hich it behaved as an ordinary conductor. A current of ;}23 
cells passed, and when once establislied, iiortions of the battery 
could be taken away until it was reducecl to 308 cells. The 
results were photographed and are given in two jilatea which 
accompany the paper. By means of the resistance tube, the 
powder was so reduced that the faintest possible light only u as 


visible, in which case the positive wire alone was luminous ,* but 
the light was so feeble that the eye was frequently unable to 
detect it, although photography preserved a good record of what 
took place. Mr. varley remarks that this means of viewing 
light, too feeble for the eye;, may receive other applications. We 
must refer to the paper and the accompanying enpavings, for 
the luminous aiqieanmces, and pass on to the conclusion os to 
the nature of the luminous cloud. It was shown Pliicker 
th.'it the current passing through an exhausted tube is thrown 
into a luuiiiion.s arch when the tube is placed between the poles 
of an electro-niagni'.t, the arch following the course of the mag¬ 
netic rays. The tube appears as a luminous diffused cloud, hut 
.'is soon as the electro-magnet is made, the cloud is gathered up 
into an arch, and the light prpjec.ted right and left into those 
jn'irts (if the tube where theie was no (dectric current flowing. 
To endeavour to ascertain the nature of this arch, a U-shaped 
jiiecc ol talc laid a fihr(^ of silk stretched across it, and to the 
fibre was cemented a thin strip of talc 1 inch in length, A inch 
hro.ad, and weighing ,hth of a grain. The talc was inclosed in a 
tube which Avas exhaiisti'd ami sealed up, carbonic acid and 
jiotash being iist*d to get a high vacuiiui. When the electro¬ 
magnet Avas inactive, tlie passage of the current from wire to 
Avire did not alVect the piece of talc ; hut Avlieii the magnet was 
charged and the luminous arch Avas made tojilay upon the loAver 
p(iilioii of the talc, it repelled it, no matter which way the 
electric, current Avas ^lassing. llcuce. it is suiiposed that this arch 
is coiui>osed of atte.nuatecl particle.s of matter juiijected from the 
negative j»ole by electricity, in all directions, hut that the magnet 
controls tli(*ir c.our,s(;, and Ihe-se particles se(*iii to be thrown by 
momentum on each side, of the iiegatiA'c iioU*. beyond the limit 
of tlu! e.hictric current. Tluj arch reipiires time for its formation, 
for AA’hen a charged condenser is dLrcharg(*d through the tube?, no 
arch is ])roduc(‘(I. The arch from the negative i>oic is a hollow 
c\liuder ; the talc against Avliic.li tlu*. arcli Avas projected cut out 
tin* light, and a corres])oiuling dark space existed tiiroiighuui the 
lA'inaindei* of the cour,s(' of the arcli. There was on the tale at 
the .sjiot Avliere the arch struck it, a litth*. liright luminous cloud, 
us tliough the utlenuated luminous va])mir were condensed by 
Ihi.s luati'rial ohstj'uc.tiou. Tlic silk fibre. Av'as not burnt when 
the arch ])layed against it, (*ven wlien a poAverful induction-coil 
replaced thc'battery. 

When Mr. VarU'y eiii])loyed Holtz's machine, he obtained 
some results which throAV liglit. on that rare form of discharge 
knoAvii as ‘ hall-lightning.’ The brass halls on each of the poles 
being about an inch in iliamcter, the, negati\T, iioli; hud attached 
to it a small thin strip of Avood, tlii’ce inches in length, bent so as 
to projetd on each side of the lU'gatiA e ])(de and a little beyond it 
towai*ds the positive;. Gii rotating tlie iiuicliine, two bright spots 
wen* .seen on the ]>ositive pole. When the jiositive pole was 
rotated on its axi.s, the luminous sjiots did not rotate with it; 
hut Avlien the negative, pole witli its fil{iim*ut of wood avub rotated, 
the .sj)ols on the ]tositive pole obeyed it and rotated also. The 
instirtion of a noii-coiiductor, such as a strip of glass in front of 
tlu* proj(*c.tiiig Avoodeii end oblit('rated the luminous spot on the 
po.sitive pole;. IVlicii the filament of wood was removed from 
the negative ]m) 1 (‘., there Avas sometiuies a luminosity or glow 
over a large portion of the surface, of the positive ball. If, in 
this state, three or four bits of wax, or even a drop or two of 
AA'ater, aatvo. placed upon the negative pole, there avus formed 
upon the positive, pole corresponding non-luminous spots, which 
rotated Avith the former, hut not Avith the latter. lienee there 
are lim;.s of force between tlie tAvo jioles by which we can tele¬ 
graph from the negative to the jiositive pole to a distance of eight 
inches through tlu; air, Anthout any other conductor than thot 
AA'liich llu; electrical machine cniistructs for itself across the 
nou-conducting gas. 

To apply this to hall-lightning, suppose a negatwely electrified 
cloud to be suilicieiilly charged to produce a flash from the carih 
to tlie cloud. A jioLiit in Die cloud would correspond to the 
Avood-pix)jection 011 the negative conductor: if such a cloud 
i;xist, a liimiuous spot Avoiild he seen inoving about the surface 
of the earth corre.sponding to the moving jioint of cloud over it, 
thus agreeing with the plicnomena described by the few who 
luiA'e Aviliiessed ball-lightning. 

Cases arc mentioned in Avhich men struck by lightning have 
had a bum on the skin of the saine shape as the object from 
whicli the discharge proceeded. For example, some brass num¬ 
bers attached to the mast from which the discharge passed to a 
sailor Avere imprinted on his akin. Such a case as this (and 
there arc many such ranked hitherto among the marvels of 
electricity) U imw seen to be jierfectly possible provided the dis- 
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charge be a negative one, that is, in the case before us, if the man 
be + to the brass number. 

In the Holtz machine, an experiment may be shown to prove 
that before the passage of the electric spark, a channel is pre¬ 
pared for it to pass. (Snow Harris has an exj^riment to show 
the same thing, and Tomlinson in describing lightning figures 
points to a similar effect. [See Bkkath Figures, E. C. vol. ii. 
col. 316].) The 4 - and — bolls of the machine were separated 
6 or 7 inches and the flame of a candle placed midway between 
them. On rotating the machine, the flame w'as drawn out on 
each side, just before the passage of the spark, the flame extend¬ 
ing to a Avidth of 6 or 6 inches every time the spark passed. 
The duration of the spark is less than* the yniMio^h of a second, 
but the flame o(;cupied the Jth or the ,i,th of a second in flying 
out to make the conducting channel through which the discharge 

ELECTRICAL MACHINE. About the year ISSfi Professor 
Carl Winter, of Vienna, introduced a new method of mounting 
the plate machine, which excited a gocxl deal of attention. The 
details are given witli great minuteness in Frick’s ‘ Physikal- 
isclie Techiiik,’ pp. —352. The chief p(!culiarity of the 
mounting is an aduition to tlie prime conductor of a large ring, 
mounted on a vertical metal rod 20inches long, springing from the 
large brass ball that forms the prime conduclor. The ring is 27 
inches in diameter and H inches thick, and is formed of polished 
wood inclosing an iron wire. The effect of this ring is greatly 
to increase the length of tlui sjiark. With a plate 3^ feet in 
diameter vivid sparks nearly 2 fe.et in lengtli were obtained. 
The ring does not, (.)f course, increase, the (piantity of electricity, 
but converts ara])id series of short sparks into less l‘re<iuent long 
ones of greater ])Ower. 

A machine of great scientitir, interest, which has excited 
a large muuuiit of discussion as to the theory of its action, w.as 
introduced about the year 186.5 by Ilcrr Holtz, of Berlin, but 
at the present time it cannot be said that its theory is complete*, 
or even that its mechanical arrangements are definitely settled. 
The idea of the machine was suggested by tlie action of the, 
Electrophortth [E. C. vol. iii, col. 825], and of the Eleutrtcai. 
Condenser [E. (\ vol. iii. col. 78-1 ], tlic object being to form 
a iiiachiue that would combine the action e)f both, so tlnit a 
Biiiall initial charge sliall give rise to an indcrniitedylarge quantity 
of electricity of high tension. An early form of the. machine, 
if not the. first, was de.scribeil bv' llollz in M'ogge.ndorirs 
Annalen’ for 1865 (vol. c.'txvi.), anti a translation of this paper 
was published in the ‘ Jfliilosopliical Magazine ’ for Decemoer 
of that year (see also Holtz in Pogg. vols. cxxvii. cxxviii. and 
exxx.). It has scarc(‘ly y(>.t found its way into English practice, 
and from the dilHc.ulty of satisfactorily ex])laining its tlieor}’’, it 
lm.s not been described in onr ordinary text-books. Perhaps 
the only description of any value in .English is that by Pro¬ 
fessor Foster, in the Appendix to ‘ Watt’s Dictionary of 
(^hemistry^’ 1872, which Inis been of great assistance to us in 
the following details. 

Let a circular plate of iliiu fiat glass bt*. moimted upon 
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a horizontal axis of ebonite, so as to rotate in a vertical 
plane, like the ordinary plate machine, only without cushions. 
Let a second glass plate be fixed parallel to it, within i tt) ^ 
inch, with a round hole in the centre for the passage of the axis 
of the first plate, but without contact. In tne fixed plate let 
there be cut out two openings or windows at opposite sides of a 
diameter, and at tin* upper t>dge of one window and at the lower 
edge of the other, on the outer side of the fixed plate, let 
varnished pajier nrmaturi's about 2 inclu's broad be pasted, 
and let each annature be furiiislu'd with a couple of similar 
paper tongues, passing through the windows, so as to touch the 
movable jdate. Opposite the armatures of the fixed plate, 
and msarly touching the outer side of the movable plate, let 
there be fixed combs of metal points for collecting tlui elec¬ 
tricity, Jis in the ordinary machine. These combs are to be 
attached to insulated metal rods connected with sliding wires, 
with a brass knob at each end and a glass handle, so that the 
knobs ejin be brought into contact or removed to any required 
striking distance. In the arraugemeiit shown in the accom¬ 
panying figure, till! discharging knobs .are sejiarate from tlie 
machine, but are. lirought into metallic connection with it by 
means of the wnres <*, /'. This arrangement being understood, 
!i!t the bra.ss knobs be brought into contact, and the movable 
[date set in motion by means ol‘ a liglit-inultijdying arrange¬ 
ment, as ill till' figure, or it may be -workeil by means of a foot- 
.readle, so us to leave- both bands at liberty. Then apply to 
I me. of the paper armatures an excited stick of sulphur or of 
ebonite, or the cover r>f an electropliorus. Both armatures be- 
coiiic charged, tlic one with — and thi*. other with 4- electricity, 
mil if the brass knobs bi' sejiarated a stream of sparks will pass 
letweeii them. By connecting these knohs, or their wires, with 
he inside of a Leyden jar (not insulated), the sparks become 
ess freiiuent, but longi'i* and brighter. A similar effect is pre- 
duciid by moving the l»rass knobs fiirther apart, but if the 
distance be. too great for the sparks to pass, tlie machine quickly 
runs down unless the knobs be brought nearer together again. 

In this wmy, us in the. case, of the electropliorus or the con- 
leiiscr, a small cliarge is made to prodiic.e a large quantity of 
electricity. In tlie iiiacliine before us, the two instruments 
ly be snpjioscd to In* acting alternately upon each other : the 
ndenscr is first charged hy the. idectropliorns, .and reacts upon 
t, HO as to increase' thi! charge of the resinous cake. The coii- 
Icnser is then charged hy the electrophorus still more highly, 
uid reacts upon it ivith greater effect than before ; and in this 
ivay the charge, of eacli instrument rises qiiii'kly, so as to 
Dvcrcome, the insulation, and the s^iarks pass, as already dc- 
flcribed. If a -f charge be given to one of the armatures, a 
force is brought into ])lay wliicli re]>i'lH 4* electricity from the 
vicinity of the armature, and attracts — e.lectricity. As the 
ilate rotates, this force acts upon every part of it between the 
irmature and the points of the comb, and -f electricity is 
^aken from the plate by the points, while — electricity is 
delivered by the. jioiiils to thi! plate. Hence the comb of the 
.'.cond coniinctor is edectritied +, while the glass passing the 
, oiiits of the fimt conductor is electrified —. But before any 
given part of the rotating glass arrives hefoi*e the inner comb 
of the second conduclor, its surface, is rubbed by the tongues 
of the second armature, and — eleetriiaty is re.jielled into this 
armature by tlie — charge on the outer surface of the plate ; 
ind tlius tlie second armature becomes charged. The inner 
iiirface of llie glass is now moving between the — armature 
and the -f- points of the second comb, and 4^ electricity passes 
from the points to the glass, and — electricity from the glass 
to the. ]ioints, and the glass passes these jioints charged 
On llie outer surfiice glass comes opposite the tongues of the 
first armature xvith a + cliarge like tnat of the armature itself, 
but of liiglier tension, due to the inilucLion of this armature, 
and the condensing iillccL of the opposite charge in the other 
armature. The glass now moves between this more powerfully 
charged armature and the corresponding points which give — 
electricity to it by virtue of the induction of the chaige upon 
the fii-st annaturi*, and also of the reaction of the — charge on 
the second armature. Hence the gloss passes the first comb 
with a stronger — charge than it had at first, and exalts the 
charge on the second armature, which also reacts with greater 
effect than before on the glass in passing between it, and the 
now more strongly electrified -j- jxniits of the second conductor, 
and in this way it returns to the first armature with an in¬ 
creased 4- charge. In fact, the action may be described os 
consisting ** in the conversion of electricity from the first comb 
to the second by the upper half of the revolving plate, and 
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the conversion of — electricity in the opnosite direction by the 
lower half ; and since the motion of •— electricity in one direc* 
tion is the same thing as the motion of -j- electricity in tlie 
opposite direction, the action of both hulves of the plate may 
be described ns causing tlie transfer of -f electricity from side 
to side in the direction of the motion of the lower half, which 
is comi)ensated hy a corresponding flow of -f electricity in the 
opposite direction through the conductors. It is this last- 
mentioned current which shows itself as a stream of spirits 
when tlie discharging rods of the conductors arti sepimited.” 
Hence the action depends “ on the charge of each part ()r tlie 
revolving ])late being ol‘ the opjxtsite sign to that of llie arma¬ 
ture which it last ])URsed and of Llit*. same sign as that of the 
one which it is approaching ; but Ibis cannot be unless tlicre is 
electrical communication between llie two c.on due tors. 11' tlu; 
Itnobs of the conductors are separated too fai-, no eleetrical in¬ 
terchange can lake place between tlnnu, and tlie armatures tluii 
represent two oppositely cliaiged conductors oi“ limited cu]»aei1y, 
between which portions of glass are conlinnally jiassiiig back¬ 
wards and forwards, conveying a, ]»ait of Ili(! «diarge ol eaeli to 
the other, and thus soon (-((iialising tinan ; hence under these 
circumstances the machine, ceases to act.” 

This machine has been inodilied in \arions ways, luiioiig 
which the glass plates havi* been ]»luee<l hoiizonliiliy. Tin; 
inventor worked assidiiouslv during some years t»)wards the 
perfecting of his macliiiie, but heiiig unlbrtuilately struck 
with paralysis, he handed the siiitjeet over to I’oggeiidoiir, 
who made suiuo further improvement.", the chief of which 
consisted in greatly reducing the si/e of the wiinUnvH, niaking 
them only IH iiiru. in diameter, (jr only just large enough for 
the passage of the tongues (‘Aimahai,’ cx.wix ; see also cxk). 
The subject has also been discussed in aii interesting pajier by 
the electrician Riess (Pogg. ‘Ann.’ exxi), and by Koliluuu.sch 
(76. cxx'xi.), who found tlie working of the machine all but 
constant on dilfeicnt days, and that tin; intensity of a current 
ill the wire connecting the conductors is proportional to the 
velocity of rotation, lie, stales that such machiiu*s carniot In* 
used as a substitutii for constant currents, or in geiuual fur 
eifects Avhich are iiroportional to the iiiteiisily : in»l, .so, liow’ever, 
with effects that are j»ro])oiiioiial to the H(|uare of tlu; iiiteiisitv, 
such ns the thermal effects olisenaal by Holtz and I’oggendmif; 
or with ])hvsiological effects prodm ed by iiitei iuittent ciutcuIs, 
and depending on tlu* rajiidit}' of tlic ebange oi' (urreiit. 

Tiipler has ilcscribed a machine (I’ogg. ‘ Aim.’exxv.) sonn;- 
wbat siiiiilarin princijile to that by IToltz. Sir AV. Tliomsou (‘ l‘r.»- 
ceedings Royal Society,’ xvi.) has some very curious self-acting 
arrangements in which a body is charged by fulling drojis of 
water. To stems connected with tlu* inner coatings of t.wo 
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Leyden jara are attached metal pieces, called inductors and 
receivers. Each stem bears an inductor and a receiver, the 
inductor of the first jar being vertica.lly over the receiver of the 
second, and vice verif(i^ Each inductor consists of a vertical 
open at each end, but partially stopped in its 
lidfidle by a small funnel, with its narrow mouth jiointiiig 


downwards, and placed a little helow the middle of the 
cylinder. Two fine vertical streams of insulated water are 
arranged to break into drops, one as neai* as may be to the 
centre of ouch inductor. The drops fall aBng the remainder 
of the axis of the inductor, and thence downwa^s along the 
upper part of the axis of tlie receiver of the other jar, until they 
meet tlie funnel. The water reforms into drops, at the fine 
mouth of the i'umiel, whicli fall along the lower part of the 
axis of the receiver, and ai’u carried off by a drain below. 
Sujiposi* now a small -f- charge be given to the first jar : 
it,.'< inductor electrifies — each drop of water, us it breaks 
away in if.s centre from the continuous uninsulated water 
above ; and tlu; drops thus charged give u]) their electricity 
to the second jar, whi;ii they nu;t*t the funnel in its receiver. 
The ilrojKs falling from the lower fiiu; mouth of the fuimel 
carry away very little electricity, lioAvevi*r highly the.jar be 
charged, hecause the j>lac(* whcii* they break away is, as it were, 
in the interior of the conductor, and lienee has nearly zero elec- 
Irificatioii. Tlie — cliargi* lhuKprodiic(*d in the second jar act" 
llir(jngh its imluctm- mi the ri*c,eiver of the first to angnieiit the 
-f- i liarge of the first jar, and causes the — electricity of the 
second jar t.o go tin more rapidly, in this way, after com- 
nu*nciiig with a feeble charge in one of the jars, only discover- 
ul»le hv a delicate electrometer, it is ctirioiis to notice, in tile 
course of a few iiiiiiutes a somewhat rajiid succession of sparks 
pass ill some jiart ol' the, ap]»aratiis, or to see the ilrops of water 



scattered about over the lips of one or both the receivers. The 
Leytieu jars are of flint glass, the inside coatings being of strong 
siilphurie acid, and lead lri])ods, wdth vertical steins ])i*oje.cting 
u])wards, with arms attached horizontally to thi*,se, for carr}dng 
the inductor.s and receivers. The mouth of each jar is closed 
with a gutta jiercha cover. Two such jars may be kejit periiia- 
luuilly charged from year to year by very slow water-dropping 
aiTungemeuts, a drop from each nozzle once every two or three 
minutes b»*,hig ipiite sufiicieiit. 

ELECTRICAL KESlS'fANCE. The instruments of the 
iheumeter kind lor (estimating the ivsistauce of conductors arc 
noticed iiuder GiMjA’AJJOMJiTKit, E. C. vol. iv. col. 272. For iiu»rc 
aiecurate measureiiients, some modification of Wheatstone’s 
Eleetrical Bridge i^r lialance is i*niployed. One form of thi.s is 
de.scribed under Al.LOVs, E. Ck S., col. 102. For further details 
sei! V NTTB OF Elfctjiicity, E. C. S. T)r. C. W. Siemens has 
taken advantage of llie fact that tlu; electrical resistance of a 
metallic conductor increases with an incre,u.so of temperatui’e, to 
construct an instrument for measuring with great accuracy the 
temperature at distant or inaccessihle places, including the in¬ 
terior of furnaces vdiere nietallurgic or smelting oiierations are 
being canied on. [See PYttoMETER, Electrical, E. C. S.l 

electricity; atmospheric [E. C. vol. iii. coi: 804 ; 

Lightning, E. C. vol. v. col. 273; Thunder, E. C. vol. viii. 
col. 240]. So far as observation has extended, the surface of the 
earth, above a certain height, is generally negatively, and the; 
air positively, electrical. Near the ground the air is negative, 
at a few ieet above there is a band which is neutral, and 
above this the air is positive, the teiusioii of the electricity 
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increasing with tho height. The clcctrioity of a jilace is 
constantly varying in intensity ami kind, so that even during 
the iinest weather the curves made by self-recording electro¬ 
meters are formed hy rippled lines. Clouds have a marked 
disturbing effect, more especially those which are negatively 
electrified. Even a column of heated air and smoke may 
cause a disturbance easily appreciate<l by the electrometer.^ If 
observations he carried on simultaneously at a series of stations 
a few miles apart, Considerable dilference of electrical condition 
may be observed, even during fine weather. Ob.servations of this 
kind made by Sir W. Thomson and others, indicate that masses 
of air may influence one place without having the same eflect on 
another place* not far off. At the sea side the sjuny of the sea 
causes a diminution in the tension of the posifive idectrieity, 
owing to the negative electricity triinsmittc<l by it from the sea 
to the instruments. It sometimes hap])enH also, that the air 
near the has® of a building is ixjsitive, while that near the top 
is negative. It rarely happens that the air is negative on a fine 
cloudless day, hut one or two cas(*s li/ive been re.corded. The 
continuous records made at Kew with Sir W. Thomson’s instni- 
menls confirm tho occurrence of a doiihle maximum and a double 
minimum every twenty-four hours. Thelprincipal inaxiimim oc¬ 
curs some time between eight and ten ]).m., being later in the long 
summer days and earlier in the. short winter oiu.'s. The prin¬ 
cipal minimum is about four a.m. iii the summer half-year uiid 
about live a.m. in tlu; wnnter half-year. I’hese ohserval ion.s, as 
also those of Delmanii at Kreiiznac.li, and of Everett at Wiiulsor 
in Nova Scotia, indicate a. di'cided nuixiimun in sunimcr aiul a 
luiniiiium in winter ; but the ])!U’tieulaT month varies soiiicwhal. 
The maxinmm is generally in January or Fehruaiy, and the mini¬ 
mum ill .Tune, <u*Jidy. Tiiere se(*ms to he a remarkable difiereiice 
between the annual curves foi iiidsor, Nova Scotia, and for Kew. 
For the first nine months of tin* yi'ur they a}>]m)ximalcly corre- 
s])ond ; from Octohe.r there is a decided rise in the curve at Kew, 
hut at Windsor thiu'e is little or no ri.se until about January. 
The causes of tlu'se maxima and minima in the diurnal and annual 
curves are, Sir Thomson thinks, ]irol)ahly due to Ifuctuations 
in the humidity of the air, as exjJaiuetl by lOales and Sir .1. 
Herschel. As to the. causes of the atmos]ihe.ric electricity itsi*!!', 
lie, attrihutes it to the evaporation of water from seas and salt 
lakc.s ; and to thermo-electricity. The earth is the warm body 
and the air the cold one ; and the electi-ical intensity would be 
greate.st AvJiere there is the greatest, and most rajiid ilecline of 
temperutim* in a,scendiiig from the ground into the air. This 
would account I'or the gradual le,s.sening of the average electrical 
display in proci'ciling from the e(iuatortothc]toles. The vapour 
which rises from tlie ocean is jto.silive, hut that which rises from 
livers, lakes, and other siinill bodies of water re.stiiig inimediately 
oil the hiiul is negative. The occurrence of negative clouds is 
ail important feature in thiiinlcr.sturms and other electrical 
jtheinmiena which occur in the air. 

The study of lliis subject lias been much advanced by the 
construction of iiii])roved instruments for collecting ainl measur¬ 
ing electricity, as noticed uinh;r Ei.kituom ktkk, K. C. S. Under 
EuKCTUhiAJj MachIni:, E. S., i.s an aecoiiiit of one form of 
!^ir VV. Thoni.son’s wuter-dropjiing apparatus fur e,ullecling elec¬ 
tricity. As apjilied to oltservatioiis on atiiiosjJieric electricity, 
it consists simply of an insulated can of water pluceil on the 
inner sill of a window or other convenient ]»lace, from which 
a ])i])e projects a sliort distance beyond the wall of the house. 
The water is allowtid to droji from the nozzle of the pipe, and is 
rejileiiished as retpiired. The apparatus is eoiiueeted by eon- 
ductora with the electrometer. 

KLECTRICITF, MATHEMATICAL THEORY OF [Eleo- 
tro-Magnetis.m, E. C. S. ; SrA’i'icAn EuKirmrcrry, E. C. S.j. 

ELECTRICITY, MEDICAL [E. C. vol.iii.8f>7; Oalvamism, 
vol. iv. col. 271 ; Galvanism, Medical, E. C. S.J. 

ELECTRO-CULTURE. I’wo plans have been tried in 
Ihe application of electricity to iigriciilture. In one. the elec¬ 
tricity IS taken from the clouds or atniosjiliere ainl applied to 
the land ||:id growing crops by niean.s of wrires supported by 
standards, the wires running north and south over the croiis a 
lew i'e.et from the gromid, and about an eipial distance from 
each other. The wires are bent down at inter\'als to reach 
tho ground. In the other plan the electricity is obtained 
Ironi an arrangement of copper and zinc jilates. Thus, a plate 
of sheet copper, and a like plate of zinc, eighteen inches deep and 
tliree feet long, are placed in the soil in pairs fifty feet ajiart, the 
top of the plates being about three inches above ground. Those 
are joined by copper-wires, which ore stretched above the crops, 
and supported by posts, “ Such,” says Dr. Gardner, an Ameri¬ 


can writer, may <lo “ four or five drills of potatoes, carrots, 
parsnips, &c.” In his ‘Farmer’s Dictionary,^ he gives an illns- 
trated description of both tlie,sc. phin.s, and quotes American 
authorities who use them. 

The practice has bei'ii keenly advoc.atcd both in this country 
and in the United Slates of Ame.rica. In England we have 
ivatclied it carried out on the. former of the above plans from 
week to week in sevi'.ral seasons, but found it ditficult to deter¬ 
mine what was due to electric.ity and what to other causes, as 
cultivation and manuring. \Vc*, therehirc*., agree with Professor 
Solly, who, in his ‘Rural Ubemistry,’ says, “Electricity is 
believed to exert great inlluenci* on vegetation, but though there 
certainly apja-urs nincli jmibabilily of the truth of this, it is yet 
not proved by direct and nnexcujitionul exisuiinent.” 

ELEOTRO-DYNAMIUS [E. U. vol. iii. col. 812 ; Electuo- 
MAiiNimsM, E. G, S. j. 

ELECTROLYSIS. It has long been known that when a bar 
of soft iron become.s magnetic, or losc.s its magnetism, by sending 
round it, or arresting a voltaic current, it emits a distinct sound, 
somewhat .similar to that ^^I’odtn.ed by striking one end of the 
har so as to produce vibrations in a longitudinal direction. Mr. 
Gore has .shown (‘Proc. Royal Society,’xii. 217), that if a current 
be made to ])asH through a .suitable, good conducting electrolyte, 
into a small surface ol pure inei eury, in the Ibrm of a narrow strip 
about Jth ineb wi<le, strong vibrations occur, and symmetrical 
cris])ations of singular beauty, accoinjtauied by definite sounds 
at the mutual suifaces of the lifjuid metal aud the electrolyte. 
A eircuhiT ])ool of mercury from 1 to ;{ inches in diameter, is 
.suiTouuded by a ring of bicrcury about Jtb or J,th f)f an uicli 
Avide, contained in a ve.ssel of glass or gntta. ])ei’c.ha, covering tie 
metal to the de])tb of about ^ inch, with a rather strong aqueous 
solution of cyauidi* of j)ot,as.sium, connecting the pool of mercury 
by a ]datimim Avire Avith the •+• pole of a battery capabli: of forc¬ 
ing a ralliei* large (piantitv id’ electricity tlirougli the liquid, and 
connecting the ring of mercury Avith the — platinum Avire. If 
the battery is too jxiAVerful, or tin* cyanide solution too strong, 
the. sounds do not occur. With a fcAv elements of largo surface, 
the vibrations are small and the sounds high; Avitli many ole- 
nieiils of small .surface they are much larger and the tone JoAver. 
Two of Grove’s or fiA*e of Sinee’s answer the purpo.se. From 
till*, re,suits of a A’ci v elahoiate imiiiiiT, it appears that the sounds 
o(‘cur only under very spec ial, limited, and probably complex 
conditions. 

E liEt-TRG-M A( SN ETTS^l. Tho aUrnction of light parlicleR 
by amber, aud that of iron l>y the loadstone, AA'ere knoAvn to the 
ancients. Otheiqdieuomeuaweivaflerwardsdiscovered to be related 
to those e.shibiled by amber, and wore, el asset! together aa electric 
dieiioiueua. A ilitfereiit .set of jiheiioiiieiia wen; found to be re- 
ated to those of the loadstone, and Avi're called magnetic })he- 
uomena. Many conjecture.s Avere formed as to the relation 
betAA'e.en these two sets of ]»h(‘nomena ; but at last, in 1822, 
Oensted discovered the mutual action between an electric 
curreiiL ami u magnet, and this discovery forms tin; starting 
]»oint of the science of eh'ctru-inagneli.sm, Aviiich treats of electric 
and magnetic, ]iln‘nomeiKi in their relation to each other. Am- 
])ere, in 18211, <li,scovere,d the m:itlie.matic.al form of the law 
of the mechanical force acting he.t.wee.n tAVO electric currents. 
Ilis iiive.stigatioii i;;, in its own Avay, a model of .scientific method, 
ami his formula is the. foumlation of that h)rm of our science 
Avliich admits that bodie,s may act on one, another at a di.stunce. 

In the ju’eseiit article, avo ,•^ilall folloAV the path pointed out by 
Farachi}, which leads to results mathematically identical Avith 
those, of Ampere, but never loses sight of the jAienomena which 
take place in the, space l)e.tAveen the bodies AAdiich are observed 
to act OH each other. 

Farad.'iy had made considerable progress in illustrating the 
mutual action betAveen electric currents and magnets, when, in 
1831, he made his great di.sc.overy of the fact that an electric 
current is produced in a c.lnscd circuit Avhen a magnet, or a con¬ 
ductor carrying an electiic current, is moved ivhitively to the 
closed circuit, or when the strength of the inducing current is 
varied. The first tAA^o series of Faraday’s ‘ Experimental Re¬ 
searches,’ in which he describes his exjieiiinents, and deduces 
from them the laws of the jJicnomeiui, may he read as an ex¬ 
ample ol’ a form of scientific me.thod difl’ercnt from that of 
Ampere. 

Faraday soon afterwards found that an electric current acts on 
itself as well as on other currents. When it is increasing in 
sti’ength, this scK-iiiduclive action tends to cheek the cuxrent. 
When it is diminisliiiig, it tends to maintain the current. 
Fai'oday was at once struck Antli the analogy between these phe- 
' 3 I 2 
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nomcna of an electric current and those of a current of water in 
a pipe, which requires a force to start it, and which continues in 
motion till it is stopped by some other force. 

In the case of the 2 )ipe, these phenomena are attributed to the 
inertia of the water, which, like all other material substances, 
perseveres in its state of rest or motion, except in so far os 
that state is changed by the application of force. 

^ In the case of the electric current, in which we find a per¬ 
sistence of exactly the same kind, we naturally look for a 
similar explanation. But, as Faraday sliow.s, tlien* are im¬ 
portant differences between the two cases. The inertia of the 
water in the pipe (le]ieii(ls only on tlie length and the section of 
the pipe, and not on the. form into wdiich the pi])e may be 
coiled or bent. 

The apparent inertia of the electric current, on the other 
hand, depends on the shape of the wire wliich carrje.s it. If 
the wire is made into a coil, with its Avindings all in one direc¬ 
tion, the current has great jiersistence. If the wire is (huibled 
on itself, so that in adj’acent jioitions tlui currents are opjiosite, 
the jiersistence is exceedingly small. 

Besides this, we have the fact that a enn-ent in one circuit 
induces a current in a neighbouring circuit, a pheiioiiieiion 
which has no counterpart in I lie case of Avater in sei)anile pipe.s. 

Hence if Fanuhiy’s jdienonieiKin is due to the inertia ot mat¬ 
ter in motion, this matter is luit to be sought hu* in the Aviri* 
itself, but in the .space; surrounding the Avire. It is to Sir 
William Thomson that the idea is due, lhat eveiyAvhere in the 
neighbourhood of an electric current, uml wherevt'r magnetic 
action can be traced, there is m!itt(‘r (»f some kind, the. motion of 
AA'hich is determined by the c.uirents and mugnut.s, and that the 
phenomena of induction are due to the per.sistenee of this 
motion, while those of attraction are dm; to its centrifugal force. 
This idea has heen develoj)ed hy the writer of this ai-ticle in a 
series of papers on the theory of Molecular Vortices in the 
* Philosopliical Magazine’ for 18(51-02. 

But the connexion of all electro-magnetic ])I«;noniena may be 
traced in a manner ind<;})endent of this tlieoiy, by assuming only 
that a 8y.steTn of electric currents in given ])ositions forms, Avith 
the surrounding medium, .‘i connected .system, similar to tho.se <if 
W'hicli the eipiations (»f motion liave been fully iiiA'estigated by 
Lagrange. 

Lagrange sui)po.se.s the position of every ]iart of the system to 
be expressed in terms of a set of variables or co-ordinates j 
&c., the number of Avliicli is e(]ual to the numher (»f <legrees of 
freedom of the system. Tliese co-ordinates A’ary Avith the time, 

and A\'e shall for l.»revitv Avrite ‘. IVu’ and call '<•, the I'cltiritii 
tit 

of the co-ortliiiHt(* j\. 

The whole dynamical tlieory of such a connected system de¬ 
pends on the value of the kinetic, energy or rw rim of the. sy.stom, 
which is a liomogeneoiis (piadratic. Jimcli<iii of the vehM-ities, 
theco-ellicieiits being, iji general, functi<ins of the co-ordinates. 
Hence 

T = I Lj iCj- -f i x./ "f- &c. -f M^.^ j .fj -p &c, (1) 

where T is the kinetic energy of the system, L,, Lg, &c., 
functions of the co-ordinates, Avhich Ave may cull momevh of 
intrlia, and Mjj,, &c., other functions, Avliicli we may callpro(/f/(7.N‘ 
of inertia. 

If Ave diffei'cntiate this cxin’cs.sion for T* Avith rcsjwct to Ave 
obtain 

I ^ ^ .^2 + &c.. (2) 


This quantity, L, in the momeninm of the system Aviih re.s])ect 
to the co-ordinate x^. In the theory of tlie motion of uncon¬ 
nected jmrticles, the momentum of each ]»ai’ticle dei)cnds only 
on its own motion, but Avhen the nu^tion is that of a connected 
system, the momentum of eacli co-ordinate will dei)end on the 
velocity of other co-ordinates, unless these co-ordinates arc con- 
jtigaie to each other. 

If Xj flenot(‘s the external force a]»i»lied to the system tending 
to increase x^, then by Lagrange’s equation 


V _ '£ii _ 

" ^ dt dXy 


(3) 


IHtherto we have introduced no distinction betAVeen different 
kinds of co-ordinates. We shall now suppose that the positions 
of the various circuits in the field are exi)res8ed by the co-oidi- 
ftates Xj, &c., their velocities by &c., their momenta by 


Lf Ac., the forces which are impressed on them by X., &c. 
We might also express by the position of a particle of elec¬ 
tricity in one of tnese circuits, and byy^ its velocity ; but since 
one particle of electricity in the circuit is like another, the 
value of Wi cannot enter into the dynamical equations, and the 
state of things will be completely determined by &c., the 
strengths of the electric cun-ents in the circuits 1, 2, &c. 

Hence in the expression for T, the kinetic ener^ of the 
sy.stem, the co-efficients L, M, &c., will be functions oi the me- 
clianicjil co-ordinates a:,, &c., and not of the electiical co-ordi- 
nat<;8 ?/, &c. 

The exi)ression Avill consist of three parts* The first part in¬ 
volves s(juar(;s and juoducts of the mechanical velocities, and the 
.tiecond squares and products of the electric currents, while the 
thinl involves products of mechanical velocities and electric 
currents. 

^'he first part belongs to the ordinary dynamics of the system, 
and it may Iw. shoAA'u by exi)(‘riuu;nt (Maxwell’s Electricity, Part 
iv. Chaj). Ad.), that the. third part, if it exists, is of insensible 
A'alue. Hence we have only to consider the second jiart of the 
kinetic energy, Avhicli involves squares and jiroducts of the 
electric currents. 

Let us take the case, of two currents only, in AV’hich case 

T = i Lj ^1= -f M i/^ ^ La i/.f (4) 

HereT is the kinetic energy of the electric system, and y, 
are the cnrrent.s, L^ and L^ are the momiuits of inertia (in an 
electrical sens(‘) of tlu; circuits, and M is their ])rodiict of iii- 
ertiii. The (juaiitities L„ M, L^ depend only on the form and 
relative jiosition of the circuits, and may be calculated Avhen 
these are giA'en. 

Writing ^n^ and for tlu: i;lectro-niugnetic momenta of the 
circuits, Ave liiid 

’ll == LiA + frA 

V'i — M-f La//j, 

If external electro-motive l(>rc('w in the two 

circuits 

yr ^ d V 

“ lit “ di 

and if Xg are the external mechanical forces on the con¬ 
ducting circuits r(‘quiiv(l to oAuwcoim; the forces arising from the 
action of the (turreiits 


111 the general ex]»ression for the force in eipintionfS) there are 
tAVo terms. The second of these disappears in (0), oecause the 
e.\]ues,sion for T does not involve The linst disappears in (7), 
because tlu* electricjil j»art of T does not involve x^^ur 

Eijuatioiis (0) ex]»ress tlu* whole theory of the induction of 
electric currents, and equations (7) the whole theory of the me¬ 
chanical action between circuits earrydug electric currents. 

For siiuiilicity let us suppose tlu; form of each circuit invari¬ 
able, so that L, and L.^ are constant, hut let their relative posi¬ 
tion depend on the co-ordinate ;>■, Avhich Ave may supjiose. to he 
theii* distance. M Avill be a liinction of x Avhich, when the 
circuits are imrallel and in the same direction, will generally 
diminish as x increases. 

Let us Bupposi; that there is a current i/^ in the firrt circuit , 
and that there is no external electro-motive force acting in the 
second uxce])t the resistance of the circuit to the current, which 
may be written — R* i/y Equation 6 becomes 

= («) 


or integiating Avith respect to t 

?/a = M - [»»J 


( 0 ) 


Avberc R denotes the resistance of the second circuit, the whole 
quantity of electricitjr which lloAVs througli it during a certain 
time, {%) the value of the momentum at the beginning, and [v^] 
that at the end of the time. 

If the second current «/-is zero both at tlie beginning and at 
the end of the time, then lliy equation (6) 


Hence there is a positive induced current when the value of M 
is diminished, and a negative current when it is increaseo, 
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whether hy the variation of the primary current or by the 
variation of M due to relative motion of the circuits. All the 
phenomena of the induction of currents are included in this 
result. 

Again, X is the mechanical force which is required to balance 
the electric force acting between the circuitB, Hence the force 
of the electric action is 


. IT 

ll JC 


d-M. . . 


( 11 ) 


Hence the force between the circuits is proportional to the 
product of the currents in them, and t»;nds to increase M, that is, 
in the case of two parallel circuits in the same direction, tt)draw 
them together, or to attract them. All the j)henoinemi of the 
mechanical action between currents arc im liidcd in this result. 

The problem ot the mutual action of two eircnits is thus re¬ 
duced to the calculation of the co-ellicieiit M. In the case of 
two linear closed curves of which the elements are d.-*, and ils^, 


M 


=/y- 


( 12 ) 


where r is the distance hetweeu the elements d.q, ami c the 
angle between tlunr directions, and the integration is to he ex¬ 
tended lirst round om* circuit and thiui rcjiiinl the other. The 
deduction of this fonimhi from known facts, and the calculation 
of tlie value of M in dilfercint cases, will he fouml in the work on 
(ilectricity olieady referred to. 

According to the theory of this article, the ]ihenomenon which 
we call an electric current is accompanied hy a real motion of 
matter, which takes place md. nuirely in the conducting wire, 
hut in the up 2 )are.ntly enqdy space round it. 

Admitting the existence of tJjis invisible moving medium, we 
may lliid by mathematical methods the, m-vcm of any portion 
of it, and the distribution (tf pressure iu dilfereiit directions. 
The action of these ])rcssiu'es is found to account f(jr the observed 
attractions and repulsions of electric curi<*nts, so that wo have 
no need to assume! that leodies can act on each other at a 
distanc.e. 

The velocity witli which electric disturhaiices are propagated 
through this medium can he calculated from known experi¬ 
mental data, and it is found lo agree very closely with the 
velocity oi light. Besides this, it can he shown that the only 
kind of electric disturbance which can he propagated through 
the medium is a transverse displacement, and this is the kind of 
disturbance to which optical imiuirers have traced the jdic- 
iioniena of light. Hence W(! have great reason to l>elieve that 
light is an electro-magnetic phenomenon, and tiiat the radiation 
ol light and heat, as Avell a.s the forces of elc.ctricity end magnet¬ 
ism dej)ciid on one and the same, inediuin -a medium truly' 
nmterial, and capable of comparison with tlie kinds of matter 
with which we are more familiar, though hitherto it Inis escaped j 
till! direct observation of our senses. | 

(For the literature of this view of electro-niaguctLsm the reailer 
is referred to Faraday’s ExiKrimcntal Jicscarclixs ; to Sir William 
Thomson’s Electrical now ))eing Jojwintcd; to the 

Reports of tlie Eritish Association ‘On Electrical Standards,’ 
paiticnlarly those of 1803, 18(J7, and 18(55); and to Maxwell’s 
paper on the Electro-magnetic Fiedd, Ehilosophical Transactionsy 
1865. For that of the other way of treating the sulyect, lie 
is referred to Ampere, Mem. de I'Jnstitnt, 1823 ; .1. Neumann, 
Berlin Transactiomy 1845; AV. Weber, Elektrodymunischu 
Maosbestimnmugen, in the Leipme Transactions, from 1846 and 
onwards, a most important contribution to science. See also a 
masterly paper by Helmholtz on the equations of the motion 
of electricity in Crellds Journal for 1870. The whole subject 
IS well treated iu Wiedemann’s Galvanism us.) 

ELECTRO- METALLURGY. [E. C. vol. iii. col. 818.1 
Electro-silvering or electro-plating is mure extemsively carried 
tin than ever, us a means of providing table-jilate and other 
articles of luxury, equal to silver in appearance, while much less 
costly. The deposit of other kinds of metal, however, for articles 
of larger size and less oniatc character, is that branch of the art 
m which the most marked future progress may he expected. 

deposition of copjier on cast iron, as a means of imparting 
Mauty of appearance and durability of surface, is a case in point. 
M. Oudry, the^ owner of extensive works at Auteuii, near Pturis, 
carries on this kind of electro-metallurgy in varied forms. 
Finding that cast ii’on does not receive the copper film so 
securely as wrought, however thoroughly the surmce may be 
scoured and cleaned, he adopts intermediate coatings of other 


substances when the articles to be operated on are of large size. 
He applies a layer of oil paint, then a nibbing with plumbago or 
black-lead, and then makes the electro-deposit in a bath of 
sulphate of copper. He has electro-coppered the cast-iron work 
of the foimtains of tlu! Place de la Concorde, the Place la 
Louvre, and tlie Champs Elyseiis, as w'ell as the columns and 
gaseliers of those open places. Wlien Baron Haussman, the prefect 
of the Seuie, was engaged in the extensive building improve¬ 
ments of Paris, about 1864, M. Oudry prepared 15,000 electro- 
co]»pered iron lamj»-])osts for thii boulevards and jirincipal 
streets, at a cost soinew'hat less than one-tbird of that which 
would have been iiiciirred for bronze. The co])per deposit was 
barely onc-tw'entiidh of an im li in tliickniiss. The same manu- 
factnrer has prepared eleclro-ccq»pcnMl casts of the bas-reliefs on 
Tmjan’s column at Rome, covering 7000 square yards, obtained 
through the medium (jf plaster casts taken for Napoleon HI. 
The galleries of Greek and Roman Hcul])ture, at tlie Louvre, 
wdien re-adorned in 18(58, w’ere- suj)))lied with nmiiorous bas- 
reliefs, bosses, and allegorical figuri's, in electro-copper, rich in 
Jip])earance, and much cJieapcr than bronze. 

Ele.ctrotyjies of large objects are made in pieces, and fitted 
together hy hand. M. Fraiichi, .at the London Internationa 
Exhibition of 1871, showa'd tine elec-trotype-s tlms made. 

M. Gaiffe ronmiunicated to the Academy of Sciences in 1870 
a iiiethod of electro-plating with nickel. A hath of chloride or 
sul]>liate of nickel ami ainnionia is jirepared, wdth a plate of 
very pure, nickel us one of tlu* ch'ctrodes. Becquerel had jiro- 
diiced elec.tro-nickei some years earlier; but M. Gaitte made 
jniprovenient.s in thi‘ pj-ucessvs. 

Not only can metals he coated wdth a thin layer of other 
metals hy electro-ilejnwiiion, hut the wdiole substance of a plate 
of ineUil is now fre(|nently lU’udiic.ed by such agency. Messrs. 
Elkington jiroduce thick jdales of very line copjjer by this 
means, apjdicahle to many useful and artistic juirposes. One 
pole of the battery is suiiplied Avith a thick slab of um’efmed or 
lilister cojiper, while at tin* other pole is u thin sheet of very 
]uire ct»])per ; pailicles of jniri* nielal sejiarate themselves from 
the slab hy' galvanic action, and are dejiositod on the thin sheet. 
Sinall .slabs of uhsoliitely i»urc c()])i>er, as much as an inch in 
thickness, have been ]»roduced in tliis way'. M. IJeeren, of 
Hanover, covers artieles w ith brass hy electro-deposition from a 
solution containing the sulphates oi’ copper and zinc, the two 
component metals of Inuss. 

A beautiful Hpjilicutiun of lilectro-deposition is described 
umler Acieiia.oi:, E. G. S. col. 20 ; and Baniv Notk Machinery, 
E. C. S. col. 2.32. 

ELEGTROMETFH. Among the useful w’ork executed by 
the British Association lor the Advancement of Science is the 
jiuhlication in their annual volume of reports on the present 
.state tif some branch oi* science or on the improvements made 
or reqiiireil in some class of instminents. Thus, in the volume 
1‘or 18(57 is a valiuihle report on electrometeivs and electiustatic 
measurements, hy Sir AAilliain Thomson, F.R.S., in which he 
defines an electrometer as “an instrument for measuring dilfer- 
cnces in electric jiotcntial* between tw’o conductors through 
eJlects ol electroshitic fore.e.” Wlien the instrument merely indi¬ 
cates the presence ol electricity w ithout measuring its amount, 
it is calleii an “ electroscope.” “ The lir.st step towards accurate 
electrometry is to ihaluce. Iroin tlie scale readings numbers which 
shall ho in .simjde ])io]iortion to the ditlerence of potentials to 
he determined. The next and best step is to assign the corre¬ 
sponding v.'dues in absolute (ilectrostatic measure.” No electro- 
metei’s previous to those introtluced by Thomson did this. Even 
the gold leaf electrometer might exhibit a divergence when the 
diiference of potentials wdiicli the operator desires to discover is 
absolutely zero. Faraday remedied tills by partially coating a 
portion of the interior of the glass xvith tin-foil. 

Electrometers may he ranged under three heads :— 

I.—repulhion electrometers. 

Pair of diverging straw's, us used by Beccaria, A’^olta, and 
others in the last century. 

Pair of diverging gold leaves (Beiinet). 

Peltier’s electrometer, in w'liich an aliiniinium needle is 
brought back to zero by means of a very .'imall magnet. 

* According to Thomson two conducting bodies are said to bo of the 
same electric potential when they produce no electric effect on an electro¬ 
meter. Rat when this instrument shows an effect, its amount measuros 
the difference of potentials between them. Difference of potentiale is also 
called electromotive force. 
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Delmann’s electrometcM’. 

Thoitisoii’s old rttjiti(M) (.dectrometcr. 

IT.— SY.MMETjRiCAL ELECTROMETEUS. 

Bolincnltorf'C'r’n flcctrometor. A gold leaf, hanging be¬ 
tween the ii])]>er ends of two equal and similar dry' piles, stand¬ 
ing veitieally on a horizontal plate oi’ riietul, one with its -f-, 
and tlie other with its - pole ii]). 

Thomson’s divided ring elecjtnnnelcrs. 

III.—ATTRACTED DISC EliECTllOMETERS. 

Absolute (dectroinet(!i‘. 

Long-range electrometer. 

Portable electrometer. 

Spring standard (dectroiuelev. 

Ine instruments in Class HI. are dne to Thomson, and 
it is likely they will supersesle other forms in all inquiries wIk'IV 
accurate measnrenients are retjuired. \\"e ])ro(;eed to describe 
shortly what is now called tin; (jnadrant electrometer, M-hieh 
is an improvement on our older torm of the instrument known 
as the “ divideil-ring elcHiLrnnatl.er.” 

The quadrant electroinetei- consists of a j.ar of Hint gl.'iss, siip- 
porled hy a brass mounting, Avitli a Hat brass cover ; it also has 
a liuitern-slittped c,over. 7’lie most iiiqiortant ]»art of the appa¬ 
ratus consists of four (piarlers of a tlat circular box of brass, with 
circular anertures in the centres of its to|i and bottom—each 
quadrant l»eiiig support(;d on a glass stem, ami so arranged as to 
admit of being drawn outwards for a s]>ace of ahoiit of an 
iiicli from the positions tJiey oeeujiy when in use. Tlu' o]i]»osite 
quadrants a and </, h and r-, are eoiiiiecte.d in two ]>airs by Aviivs. 
and there arc also two stout av ires oi- electrodes for connecting 
the ]>airs of quadrants with tlu! external eoiiductors of bodies 
whose electi’ical states are to be eouqiared. The moA'abh', indi¬ 



cating part of the instrument eonsisis of a needle of A'ery thin 
sheet aluininium, suspended by a silk fibre. Tf tlie four <|ua- 
drants are in a pc-rfectly .symmeirical position rouial the needle, 
and in the same elcefrical condition, Ihe needle will be. in etpiili- 
brinni ; but if the allernatc (|nadnuils are differently electrilie«l, 
and the needle lie electrified -f, its two ends Avill be drivmi 
from the -I- quadrants towards the —. Small angular motions of 
the needle round the vertical axis are iiidii’uted by the retleclioii 
of a ray of liglif from a. lam]» by a very small, light, concaA e, sil¬ 
vered glass mirror ’ incli in diameter and Avidgliing grain. 
The, focus for yiarallet rays is about 20 inches from the luirror, 
so that the rays of the lain]) j)laced af a distance of 40 inches are 
brought to a focus at the .same tlisfance. The lamp is nsuall\ 
])laced close behind a vertical screen, a little beloAV or above tlie 
normal line, of the mirror, and the image i.s thrown on a gradu¬ 
ated swile extending liorizonfally above or beloAV tlie aperture in 
the screen through which the lamp sends ils light. The distance 
of the lamp and screen from Hie minor is adjusted .so as to give 
as ])erfect an image as jiossilde of a fine wire slrelclual vertically 
in the plane ol‘ the screen across the a])erture, through Avliich fhe 
lamp shines on the mirror, anil it is easy to read the liorizoiital 
motions of the dark image to an accuracy of the tenth of a milli¬ 
metre. The needle is brought back to tlie zero position by 
means of a very small magnet attached to it (as in Ptdtier’s 
iiislrument), but with the addition of sti'ong magnets placed 
outside the jar, by means of which the small magnet is 
directed to one position, about which it oscillatca after it is 
turned through any angle round the vertical axis, and then left 
to itself. The external magnets are so placed that when there is 
magnetic equilibrium the needle is in tlie symmetrical position 


shown in the figure. In recent instruments the magnetic ad¬ 
justment has been supersedtal hy a bifilar suspension. 

The quadrants are insulated hy being enclosed in the glass 
jar already^ referred to, and this jar contains a quantity of strong 
.suljdiuric acid, Avhich, Avith a tin-foil coating on tlie outside, 
convert.s it into a Leyden jar. I’he needle is connected with this 
inside, coating by means of a small platinum Aveight, dipping into 
the acid ana susjiended by a line platinum wire attached to a 
stout platinum wire, passing through the needle. The upper 
end of tlie .slilf pluliiinm wire is su])])orted by a single silk fibre, 
so that it hangs down vertically. The mirror is attached to it 
jihst below its ujiper end. Thus the mirror, the needle and the 
stiff platinum stem eonstitiite. a rigid body, with perfect freedom 
to move round a A'ertieiil axis (the line of the bearing fibre), and 
yet practically ]mAAn‘nted from any other motion, 

Hy iiieims of tlu; all but ])erl‘ect insulation and the other arrange¬ 
ments, till! charge ol the needle ri'iiinins .sensibly constant from 
hour to Jionr, and even from day to day. Thi.'re are some other 
contrivances coniiecie.il Avilli the instrument, Avliich, with the 
iniineroiis illiistriitive figures, had lu'st he stmlied in llie original 
Te])or(. To that also Ave must refer for a descrijitioii of the 
“absolute electrometer,” the “ ]tortabli' lOectruiiieter,'’ the, “ stan¬ 
dard electrometer,” ami the “long-range eleetroineter.” Some 
of tlwsc iiistnini(‘iil.s an* foniided on a method of experimenting 
iiitiodiiced by SnoAV Harris (‘ Hliil. Trans.’ 18:14), in which a con- 
duclorhuiig from one arm of a baluiiiie, and kept in meUllic 
comnnnncation'Avith the earth, is attracted by a fixed insulated 
conductor, whieli is electrified, and for the sake of keeping its 
electricity constant is cuiinecteil Avitli l.lie inner coating of a Li>y- 
den battery. Thvis, the absolute idecirometev cuiisists of a ]dani 
metallic disc, insulated in a horizontal position, Avitlia sonimvliat 
smaller ])laiii melallie disc, hung centrally over it from one end 
of the b<*ani of a balance. A metal casi* ]m)tects the siispuiiiled 
ilisc from ciirrents of air and irregular electric influences, alloAV- 
ing a light vertical rod, rigidly conneclcil with tlie disc at its 
lower eiiil and suspended from tin* balance, to move U]i and dowm 
freely tlirongh an aperlnre just wide enough not to touch it. In 
the side of tlie case is another ajs'rture, tlirougli whieh jirojecis 
an electrode rigidly connected Avilli the lower insulated disc. 
The up]K‘r disc is in melallie communication Avith the case. 

In using this instrument to reduce the iudications of a tension 
electrometer to absolute electrostatic measure, the insulated jiart 
of the electrometer is kejdiu metallic ooniiiiuiiication with the in¬ 
sulated disc, while the eases (’iiclosing the two instruments are also 
kept incoiiiniuiiication Avith each otlua-. A charge -|- or — is given 
to the iusulateil])avt of the double u]»|)aralus. The indication of 
the tested electrometei* is read oil', and at' the same lime the force 
required to lvee]» the nioA'uble ilisc at a slated distance from the 
fixed disc below it is Aveighed by iJie balance. JJy Avatching 
through a lelesco])e (lie iiioiioii of (he stem, Avliicli is graduated 
to hiiiulredths of an inch, it is easy to obs(*rve i,J„,th of an iiicli 
of its vertical motion. 

In the J’rocee(liug.s of the Royal Society for Fehriiary ISfiO, 
some exanqilfs of Avork done AvitJi this apparatus are given ; as 
lor examjile, reducing to ulisolute measure the indications of the 
]>ortable electroiiieter for the ohservatioii of atmospheric electri¬ 
city, We may just mention that in the jiortalde eleetroineter there 
are tAvo ])arailel brass discs, the lower mm being connected Avith 
the inner coaling of a Leyden jar and the other insulated, Avith a 
Avire. ])rocoeding from it to the outside, by Avln'eli wire a charge 
is conveyed to the disc. There is a square opening in the 
middle part of the lower disc, in Avhich is suspended a square 
))late ol aluniiuium, and kept in ])osition liy the torsion of a 
stretched iilatinnm AA'ire. An index linger passes out to the cir- 
eumfereiice of the disc, and the jiositimi of the index is deter¬ 
mined by meuiiH of a lens. On ehiirgiiig the upper plate attrac¬ 
tion or riqnilsion takes place between it and the loAver one ; the 
aluminium plate is drawn up or forced doAvn, and the index 
shows the motion. The iqiper plate is then moved by a screAV 
to a greater or less distance from the other, until the index has 
I’eturncd to position. The distance between the jilates is read off 
on an attached scale. Jn using the instniment an “earth-read¬ 
ing” is first made, hy observing the position of the disc when 
both it and the outer coating of the jar are in connection with 
the earth. This reading, subtracted from that obtained when the 
disc is connected with the body under examination, gives the 
ditference between it and the earth in terms of an arbitrary 
scale, the value of which is found by an eimeriment with two 
bodies, the electrical condition of which differs by a known 
amount. 

Sir Charles Wlieatstoiie (‘ I’roc. Royal Soc.’ xviii. 330), has 



ELEPHAS. 


ELLIPTIC FUNCTIONS. 


recently pointed out a curious source of error in electroscopic 
olsservations. In using an electrometer of Peltier’s construction, 
it Bometimiis happened that the instrument was not discharged 
by contact with the finger, and that in order to be able to uis- 
c^'ge it, it was necessary to iduco the body in contact with a 
gas pipe or other conductor in contact witli the cjirth. The body 
of the operator had, in fact, been charged by walking across a 
carpeted room. Supposing the boot or shoe of tlie experimenter 
to have a Ihiii sole and to be quite dry, then by rubbing tlu! sole 
on till* carpet, the electricities an; separated, the caipet becoming 
-f and the sole — ; the former being a tolerable insulator jire- 
venls the -f electricity from escajiing to tlie eartb, while, the sole 
of till* foot, being a mucli bettor cumliutor, allows the obargi* of 
— eli'ctricity to puss into the body. If Ihrei* persons liold liands, 
iniil the tirsi mb the carpet with Jiis foot, vvliile. the lliinl touches 
the plate of the electrometer with his linger, a strong charge is 
cominiinicatcd to the instrument. 

Professor Loomis of New Ycji'k has lunnled out American 
Journal of ScieiU'e,’J iily 1858) some ivniarkuhlc ellccts of chT,- 
tricity obsi'rvediii houses which Jiave been prepared forilie winter 
l)y closing the Avindows, nnd si'liing in action a Cockle stove for 
supjdydng hot, dry air, niglit and day. In frosty weather it is 
Buiheient to AVulk ac.ross the car])et to charge liie hody to such an 
extent as to draw spaiks, set, tire to idher or gas, cliargi- a Leyden 
jar, iSic. Snell statements were reeeivctl Avith ineredulily at 
the lime, but they have since, lu'cn ahiindantly coii1irme<l. 

Oil the other hand it lias been shoAVii by Or, Ihulelitli* (‘ Proe. 
Iloyal Society,’ xv. 15(5), that indepitiidently of the; Iriclion tif 
carpets, iSic., the body in its natural condition exhibits traces of 
statical electricity wdien la-ojierlv tested. 
ELECTTiOriiOTOMETEll [PnuToMiiTKii, E. tk S.) 

ELEPHAS, a term formerly ajiplied to forlis. 

ELEUSINL COllOCANA, a sjaicies of nullet, the Kaggy '‘i 
Jlagee, Miiiha or Maud i»f the U])])er ]noviiices of India. It is a 
A'ery indeHtriictible grain, can he jireserved for many yeais in 
dry iiits, and is esteemed more nutritious even than wheal. 

'ELEVATION AND SULSIDENOE OF I.ANi) [I.am., 
Elevation anu SunstJiKM'i': ok, E. C'. S.'j 

ELMVATOIJ, an instnime.nt used to raise dejucssed frag- 
ineuts of hone in cases of tiactiirc of the skull ; also a word 
largely a])]»lied in .analouiy to those niusc.les Avliich raise tlie i 
seviiral parts of the hody, as the eye, eyelid, no.dril, and Ii))s. | 

'ELEVENTH (in Mii.^ic), is the intcrAul denoted by the | 
octave above the fourth ; or, conversely, the fourth above the i 
octave. 

ELTXIIL This Avoid i.s derived from the Arabic, ui Avbicli ! 
liuiguago al-i.cdr or means chemi.stry, anil was originally 1 

applied to the sidviuits by Avhicli the alchemists sought to trans- 
mute the baser metals into gold. The tenn Avas liieii ajiplied to ! 
suck tiiiotuivs, simple or compouud, as Avere supposed to contain I 
the very essence of their ingredients. Lists of numerous medi- j 
cincs, some hearing the, names of eminent physicians and sur- ; 
gcons, otlull's of ap]troS'ed nu'dicines, and ulhers, again, of the ! 
diseases in Avliieli they are alh'gcd to be benelicial, are to be ; 
found in sueh AVorks as (.'ouley’s ‘ (’yclopu'dia. of Practical 
lleceijits.’ 

ELLIPTIC FUNCTIONS. This sul)ject is very extensive ' 
and the demoiislrations of all theorems connected Avitli it in 
general very long ; Ave must therel'on; coiifiiii; ourseh e'^ to iiidi- i 
eating the prineijial results yet obtained, and point ing out the 
.Sources from Avlicnce the reader may gain full inform.ition. Wo 
should decidedly recommend to anyone commencing this subject ^ 
an excellent treatise which has recently been published in France, j 
and forms a part of the .second voluim- of Heilrand’s ‘ 'I’l-aito de 
Calcnl l)ilfeiential et de Calcul integral.’ A good elementary * 
treatise on ellijdic functions should contain the three great divi¬ 
sions of this subject, namely, the evolution, transformation, and ; 
division of elliptic functions etfected seiiarately. For the evolu- ! 
tion, the functions shouhl lirst be cxpie.s.sed in doubly intinito ! 
products, by a jmiccss closely ri'sembliiig tbal of Abel, thiise 
firoducts should then be transformed into tbe singly iiiliiiite 
products of Jacobi, and la.stlv, these products should be multi¬ 
plied together, so as to form the functions 6. ’riiese objects ap¬ 
pear to us well attained in this treatise. Nev’ertlicless, it is most 
desirable tliat the original works of Abel and Jacobi .should also 
be studied. The style of Abel is perfect in its way, and 
can never fail to delight every reader who duly apiweciates 
the beautiful in matlieinatics. He employ.s the integral 

f of > "-“o’* 

lenders a comparison between him and almost all other Avriters 


dillicult. Jacobi takes as his radical the integral ^ __ 

but lie deduces the evolution of elliptic functions from their 
Iraiisfonnation. Hertraiul, on the other Iiaiul, like Abtd, de¬ 
duces tlie cAmliition from the theory of eiiuations, Avhich is far 
preierable. The reader Avill lind in Jacobi’s ‘ Fimdainenta 
Nova ’ an iiunieiise number of results, AvliicIi could not so well 
be in.serted in an eleiueiitary treatise, respecting modular cona¬ 
tions, llie ex]m;s 8 ioii of elliptic fiuictioii.s in serie.s, and the tliird 
ellijitic integral. We .sliall now ju’ocihmI to indicate tin* prin¬ 
cipal advances made in this suhject sinci; the, ]»uhlication of the 
‘h uiidanieiita Nova.’ Diir rem.'irks are intended for a reader 
who lia.s already acquired some kiio\vh*dge of elliptic functions 
and (‘specially of the forniation »)f fniu tions 0. The Avork ui 
Sfhellb.ach, jmhli.shed at Eerlin, and entitled ‘Lelire voii den 
Elliptisidien Integrah-n nnd den H Fnnctioneu’ is extremely 
vuliiaMe, and Ave .shall maki; fre(im;nt allmsioiis to it in this 
article. AYe coiiiiueiiee, by writing the notation to be employed 
ill full. 

0 (;r) -zr 1 - . eos 2 . 1 ' -f 2 y‘ cos 4 .f — 27 “ cos iiX + . . . 

0, (.»■) 2'/^ sin X — 271 sill y./' + 27 * .sin — . . . 

^.1 (■') ~ "'/* eos ,<■ -1 27 * c.us ‘3,i; + 2</7 cos 5 .*' + . . . 

0^ t-' ' - I + 27 <'o.s 2.r + 27 ^ cos 4j' + 27 *' cos () X + . . . 

IIL/ = e " we shall sometime.^ make use of the following ahhre 
viutions for the four series 0 (x,u), 9^ {x.,y), e„ {x^u), tJ., {x,v). 

Let also/(/•) = ■■■■ 

Then .sin am ^ /(■>), om am =r. 

’ Vi'" 

. aK.,' 


/ (■>•), eo.s am ■ 


>mauplicati«n. 

0.,-r0,,/ 0, (.c + //,2i/)0, (.r-y,LV) + (.c + .7,2r) 

Ox Ou - 0, {X. J-//,2i/) a, {x \ y,LVj 0, 

0,x 0,.7 - 03 {x^ii, 2 p) 0., ix~//,2i>) - ir+//,2^) 0^ {x~'i/,2y). 

%'/ - 0 . (•'■ -I //, 2 r) 0, {X - //, 2 ,d 4 - 0 ^ (,. ^ 0 ., (x~y,2y). 

Scliollbach, p. 38. 

From these arc easily deduced tlie followin'^ 


Iv 

U- I-.'/), 

f! 

0 

li- 


hi 

[ — B.^x 0 . y 

!.l 

( 2 


1 

— V 

i 

i 1 


1 

— y 

2 

1 = 0;,.« 0^2/ - 0.,.r 0, 7 

i 1 

{X + //), 

1 

- V 


1} 



\ « 0 ,,r e,y 4- 0,.i' 0.,y 

Iv 

(X K//), 

v"i 

' 0. 

1 

1t 



^ 0a// + 0 ..y 

11 

(.'•H y). 


(I 

■' 1 

1^ 

(■*■-//), 

hi 

- Ox Oy 4 - B^x 0 jf 

i 1 
<'2 

(.c 



1 1 
!'2 



- 0 ;* By 4 - Ox e,y 

li 


2 ) 

0 1 

1 

11 


1 j 

..... 1/ 

2 1 

1 

^ = B^x By — 0 x 0 j 7 

11 


1 1 
— ^ 

2 1 

! 

1 1 

11 


M 

= 0.1- Oy - e^x e^y 


20 {£ + i/,2y) 0 (x~i/,2y) “ 0x 0 ^ 1 / 4 - 0^x 0y 
20J {x + y,2y) 0, {x~y,2y) = Ox 0 y — d^x By 
20.3 {X4ry,2v) 0J = 0^x 0^y — Ox By 

203 (» + 2/,2i'; 0, ix-y,2y) = B^x B.^ 4 - Bz By 

Scbellbach, p. 39, 
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From these certain special cases will be found deduced by 
Schellbach by putting i/==o. 

The following Ibrniulfo are remarkably elegant 


o<^ . 


fi, (•y +?/) g. ^ fx'i „ AyS 


« + = ;,:ri /,/ _ 1 

® 02/- 


The reader will find this important theorem, which appears to 
be due to Richelot, fully demonstrated in Schellbach, p. 100. 
If we putP -7 in this formula, and at the same time y 
for A—a, and x for or—x, we have— 

» (x+2$j/)i 

0' (o) _ 

^ ^ ' e^xB^y -» sin (x+svi) 

putting in this x - 1- vi for x, and y - \ vi for y, we have 

: « , ^ ( 2 *-l) yi 

O' (o) + = S«' -_- - -_ 

' Ox By sin (j: + (s—W) 


Schellbach, p. 41. 


6x^ Byi 

We have, also, to connect Ivx., //, yx. 

h(r hx" - gd^ gx" = 1 
hd\/x" + gx" go" 
go"fx“ + Jtx’ — htfl. 

Schellbach, p. 40. 

The following formulae, in which four func.tions 0 are mul¬ 
tiplied together, are found by t.btaining the ])r()flucts of some <.i‘ 
the prcced 


and similarly 


O' 

* 0 ,;k hj ^ C 

«■. („) , 

* ^ e.x Og 


sin (.T + .sr/) 


» cos {x + svi) 
(2j.-i)yi 

O' == - 

‘ 0.,x By -» cos {x + (.s— I) vi) 


e, („). = I- 

‘ ' 0,.c 0,2/ 


(.ill 


$ ‘Jsjfi 


> 00 0^0 [ 

0 (x + y) 0 ., (x—y) + 0 (.»' - 2 /) 0 .. (.r + i/)] 

r <, = J 

* 0 .^x 0.,;// 

=: Ou 0./1 

'[0 (.c + 2/) 0 ; i^-y) - 0 {x- 

-?/) 0, (* + //)[ 


s= 00 0.jO 

{0, (»+?/) 03 i^'-y) + 01 

-y)03(^+y)i! 1 


= 00 0^0 

[01 i^'+y) 0.1 (•^' y) - 

-g) 0 ^{x\-y)] j 

‘ 0,.r 0 .-y 

« 0 .,o 0 , 

10, {x + g) 0 (x- g) + 0 (.( 

+ 2/1 01 (*—/d} I 

B' ,o) t : 

0 ,x 0 ,y 


2B(x) OaV ® 

with iive other siinihu- formulie, ibr which see Schellbach, ]>. 43. 
Let 2Q - 1 - P\/!/^ = 


sin (ar + .m) 

» LtAL/.^ 

-CO COS (.1’ + Sin) 

cos (.C+ (s— m) 

, * A (x-|- 2 «y)i 

— 1) f/ f 
sin (,v + sn) 
w / .,/ * (*+2iy)» 

!co (i11j?_.*’. 

cos (.<’+«»'/) 

From those, formula! the remarkable expressions given by 
' .lac.obi, in the 39th volume of ‘Crelle’s Journal,’ may bo easily 


Then 


I deduced. A number of formula! for the exjmission of elliptic 
1 Oir e.(x h y) 0 (x- g) + &^(x—g)0(x + y) j functions by serkss, modifications of the preceding will be fomid 
+ “"o’ Ox^'Og^ ’ I in Schellb.ach, i». 114. 

^ I The following e.\pre.ssions for 0 (.r) is well known :— 

V 'TivP FE^>-F;P^» 

f/o F'AP 

If we c.hange q into — q w e have— 


B(fi O,.-*- 0.;g O^y 
0,0 0./! ’ Ox ‘ 02/ * ®.'/i 


From whence we have— 

go ho Q {/ {*+//) + / (x—y) { = /x gy hy 

SimUarlysoAoQ {/{x+v) -/(■>-!/)} =/y yx l,x 

.. /(.X) yij hy + fy yx hx 

Hence f{xA-y) --f — 

the well known formula for the addition ol elliptic functions. 

A multitude of similar forniulte fire given by Schellbach, 
pp. 42, 43, 106. The following, with two like it, will be found 
p. *107 

y/go --lw f{x-^~ ^ g^ hxfg ^ gg - fx h y 

. —r- --rT-—r yy + A Int hx/y 

^go + }w J {x + y) 

The following is one of the most important theorems which 
have been discovered in elliptic functions since the publication 
of the * Fundameiita Nova’ :— 

T4* ir / ^ (p-fc) Ox (p- ») 

11 r {X) = f^a-x) 0, (e-x) 0, (y-x) 

* 

Then 6^,0 « r(.r)- 0, (ff-a) 0, (7 -0) ““ sin .sr/) ; _ 


(^) = z^/V ^ 


a formula due to .Tiicobi. For its demonstration, see Mr. 
Russell’s ‘ Report on Recent ProgreB.s in Elliptic and Hyjier- 
clliptic Functions.’ Exeter, 18()i). 

Ill the 3(»th volume of ‘(^relhi’s .Toumal,’Jjicobi has proved 
that llie e.\i»ressions— 

V 2K /2Kk /2Kk' 

= \/-r’V = V 

each satisfy the folloiviug dilfiTciitial eciuation :— 

{;,» <;»y - 16y dy d‘y + 3(l<i!/) + 32 {y <i»y - 3(iy} * 

= !/'“ {y d'‘ii - 3<iy'‘}* (tUog.j)’* 

y ’**- do 

^ -- -- 

0 VI - ^ sin* 0 


respect to 1 c\ it is jirovcd, without much dilliculty, that if 

A"= Vf 

0. (A-g)0,(p -g) e, (p- £) yco , 

'0i(a-C)0, (7-^; sin(C~.rMW): -= ?L 


_L (/^-7)0i (p-g) 0i(p-7 ) • g « 

“ 0i(a—y)Oi((^—y) “ 8iu(7—.C4s /) 

where 8 - \+tt 4 y, , 


I 

1 

' !iinl from this that ~ / jog, ^ 


I 
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Combining these equations together, we have— 

4.(,/ -)’i= 

7/6 \(l log, qj 7 / 

from whence we obtain— 

( 1 1 ^ 

( 2 /“ ' {d iog^ 2)3 * ?/’ \ 

which immediately leads to the re(j[uiro(l differential equation. 
A similar investigution aj)plies to y = V — 

\/v- 

In a veiy beautiful paper left among his inanus(‘.ri])ts, and 
published in the r)4th volume of‘Crelle's .lournal/ Jaeobi has 
shown how to expand the four functions 0 (.^),e^ x, B,je, 0^x in 

V 2 K 1 P'* 4* 

y„- 

then .. I 1 , .tva- + • •! 

where n, . . are formed from each other by the e(juation— 

r< - (i- 1) ('^'-3) '■ \ "■ '''4' - V, ' I 

in which 0 =^ ( 1 - 2 A''), h^2l -0x, 0^i>\ 0.,.r are expanded in a 
similar manner. 

In the ! 34 lU Voluiiu* of (tielle Heine has (jonshbired the 
series 

1 , ( 1 -iz") (l-vV,, I ( 1 -/) <1 • «. 

- --V y+l. 


(l-!7)(l-2 ) 


(1-7) (1-'/) (I-/) 


Many elliidic functions may be expressisl by means of this 
series. Tims if we write it <p {a, t;, 7 , q,.r) we liave 


= I ^ ■*'* ' T’I 

Following the methods used by Gauss for the Iiyjjergeome- 
trieal scjries, Heine tlediices a laige number of equations easy of 
l>voof, such jis— 

4* («, €, 7 , q, :r) - </> (a, C, 7 , q, qx) 

= ;r <p (« -i- 1, € M, 7 -t h ?, .r). 

1 -/ 

e 

(a + 1, 7 ) - Ip (a, S, 7 ) - 2 * ./• - Ip (o + 1, 7 + 1 ) 

1-7 

From the very nature of the original series we have— 

ip{a+l, C + 1 , ?+l) f) 

Hence putting 6 7 1 in the two last equations we shall ha\ e 

easily— 

0 ( 0 , 1, 1, 2 , x) ^ («, 1. 1. 7> 7^) 

t * a n **+”“ \ 

Hence P (a, 3, 3, q, .r,) = p (a, 1 , 3 , q, i/.,) 

and as g ia supposed less than unity, the series p (a, 1 , 1 , 7 , 7 * a) 
always approaches unity as (a;) indefinitely increastjs, and con¬ 
sequently— 

♦ (.. 1,1, X ) = , 5) 

( 1 - 8 !) (1-78?) (1-7 a?). .. 

ARTS AND SCI. DIV.—SUP. 


It is manifest that proceeding in this way we might deduce 
the properties of function 0. Accordingly lleine lias worketl 
out a theory of elliptic functions on these principles, which will 
he found in the 39th volume of ‘ Crelle’s Jounial.’ 

In the 39th volume of ‘ Crclle's Jounnil ’ there are some ele¬ 
gant theorems of Professor Malmsten’s relative to the expression 
of ellii^tic functions in continued fractions. Om? of them is as 
follows:— 


then 


“ VI T - 
^ 2 2 ^]+.,; 

^ ^ 1-2/ - ( 2 + 4 -I ■ (i + 8 + . . ■ 

In the third and Iburtli volumes of the ‘Annali di Mate- 
matica’ there is a valuahle monogmphiji by i'rofessor Betti on 
elli])tic functions, from which wi* shall mak('. the following 
extracts. I’rofessor Betti writes sis follows :— 


e... (.'•) - 

(.r) 


0 ;, 0 

0 ( 0 ) 0 , ( 0 ) 

1 


(.c) = -J™ e 


^ ( 0 ) 


0., 


K.ii (•'■) 


0 ( 0 ) 


6 a ( 0 ) 


Using this notation Betti avrivi's at a great variety of formula), 
among which are. the following :— 

6,.I (: + •/") 0^^[x-w) Ob.,: 0\M) - 6"i.o (v) 0\i (u>), 

6 ,.„ (: + vc) 0,„ = 0\„ : O'b... ('f^) - - 6 'm 

6j,i (-+ If) 0,„ (:—n*) ~ 0,,,: 0,,„: 0^^,w + 0,,,z 0„.„: 0j,,7« 0,^/', 

d0i...~ 


do,.,: 

d: ‘ 


d: 


and many others, hut we es)>ecially desire to call the reader's 
ttUentitm to the followiiig 


LetO (:■)-( - Y (-.) wheiiT? - — 2 /. - /*' 

J 0 

when M and p jire of course either t) or 1 , then 


V'\dif _ 

Vi -ib/'i vr-Vi, 


d*x.dx : 

-,y + 

dx, y 

<«’X - I’x - 

+»(!-./') 

'>X : 

d'X„,v dx : 

-rfv + 2 i(i-«') 

'''^;y + (i+^===)x„.,==o 

d'x ~ dx 

^^“- + 2 /-. + 2 /-a-^“) 



From these eiiualioiis we may expand Xj in powers of (s.-), 

from which functions 0 may of course be deduced. This beautiful 
process xvas first given by Weierstrass, with a dilferent notation, 
m the ,^i 2 nd volume of ‘ Orelle.'s Journal.' The actual calculation 
of the coefficients of expansion is given by Weierstrass in his 
‘ Memoir.’ 

The following theorems are given hy Betti for the multiplica¬ 
tion of functions 0 (vol. iii. p. 130) 




*•., 0 -- - 


a 


^ / ttu + 

’i.ol n J 
I / <w + C</ \ ’ 1 , 1 ” J 
1,1 \ n ) 

n +1 


where « extends to all positive values of a less thau—and to all 

values of C less than (w) which are positive, except when a= 0 , 

3 K 
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and then € is to have all positive values less than J' exclu¬ 
sive of zero. Similarly— 


0 (a,-;) - 0 n n i 0^ : - 

1,0 ' ' 1,0 « £ ( 1,0 


0 in-) = 0 (.;) n 9’ 

0,1 ' 0,1 ' ' « f ( 1,0 


0,0 ' 


St ],() 


0 -* ( 

au + Su/\ 

1 , 1 \ 

_ it ) 

0*-* / 

'aw -1- £«'\ 

1 . 0 \ 

^ a / 

0" 1 

(aw -C £w'\ 

o.o' 


02 

0,1 

^ow-f* £w'j 

0 '-' 

0,1 

^aw -f Sw'j 


.} 


J 


/aft)-f£«'\ 1 , 1 ) 

^ 0.0 V '1/ y 


and there are similar fonaiihe for the traiisfonnatioii of func¬ 
tions 0 . 

AVe now mve four fuiidaineiital furmulai lor the expression of 
the third ellijitic inte^'ral hy functions 0. (Sehellhuch, section 
130. 

— ha h!u / ~ k1 I J, • - 

yo /ot-.1 2 0., (rt + .c) 

, /* •'■ «.)■ (/.<• „ 1 , 0., ln—x) 

‘ ,/o //ft'-* +1 2 * 0 ., (//-| .»-) 


The following Ixwvutiful theorem is due to Air. K. Newman :— 

Un (c,«, .) where A = Vl-7> »m 0 

P (c, M. 0 ) n (c, n, 0 ) - ^ n /-, Ml 


and following the usual scale (jf Lagrange : 


Sin0, = (1+0 


sin 0 cos 0 

' a 


VI - 


Then /sj | H + >■) <1 + '") | *’ ») = 4 ' (v'/'i sin 0,1 

-j- —- tan ^ (V'a., sin 0 ,,) + --- liiii \ v'/'s sin 0») -I- • < • 

when n, *= /r.r ’ *'•< formed in the same way 

from ?»,. 


This theorem will he found demonstrat(‘d at length in Air. 
Busseirs report on ‘ Ilecent Progress in Ellijttie hhimtions,’ 
British Association, IHhS), iVoni Avhicli tin.* iiuiterials for this 
article have been taken. 

EMACIATION {nmno, to make lean), a state of extreme 
wasting of the hoily, known also as 'maruniuiia. 

EMBANKMENT [Rekervoiks, E. ('. ; D.vm, E. C. S.l 
EMBASSY, a di]d 4 )inatic mission at tlu* head of Avliich is an 
ambassador. A mission presided ov(t hy an envoy, or minister 
plenipotentiary, is termed a Legntinn. The chief member of the 
suite, companion, or stjcrtdary of an umhassador is styled Sec.rc- 
tary of Embassy, and during tlie iemjKjraiy absence of his cliief, 
asBumes his post, Avith the title of (charge <l’Allaircs. Tlie secre¬ 
tary of an envoy or other dij)lomatlr minister i.s styled Semdai-y 
of Legation. [Ambahhauor ; Envoy; Oiiaroe d'affaires*; 
Credentials ; Dipj-omacy, E. C.J 
EMBATTLED, in Architecture, a building is said to be em¬ 
battled when it lias a parapet with battlements [Battt.ement, 
E. C, vol. ii. col. llj. In heraldry' the line dividing a field is 
described as embattled or battled, where it is hortlered with 
embrasures or hattleiuents, as shoAVH in No. 4, Hkraldhv, E. (k 
vol. iv. col. 066. 

EM BATTLEMENT fBATTi-EMENT, E. C. vol. ii. eol. 11]. 


EMBLEM. An emblem is the representation by an arbitrary 
sign of Tin abstract idea. It differs from a symbol, which is the 
representation of some religious tenet. Hence, although a syni 
b(dical device may also stand for an emblem, yet an emblematic 
lAipivsentalion cannot correctly be employed ^or a symbol. AVe 
should naturally expect to find nqiresentations of a great variety 
of things used iii an emblematic manner from the earliest times, 
and such i.s the case. The antiipiities of the oldest nations reveal 
a vt.‘ry widely-spivud use of iiarticular shapes, fonns, and figures, os 
coiiA/Rying to tlie liunum idea meanings diHiaiiig from those which 
the figures tbemsolA'os possess. The oldest forms of all alphabets 
—Egyptian, (diinese, Sanskrit, Creek—preserve in their shapes 
rude resemblances to material objects. Deities of the most 
ancient luylhologies are invested Avitb attributes ciiiblematie 
of their divine poAvers. 'file whole science of heraldry arose 
out of file, most anc.iont custom of de]»icliiig a distinguishing 
figure upon the shields of Cheek Avarriors, fhe waving crest of 
horsehair Ixdng also replaced l)ymore idaborate designs. Art in 
its must ancient form indicates at every point the ever-recurring 
and universal use of emblems Avhieli eiiabled the artist to call to 
the mind of the sjiectator aii idea, at first, no doubt, only ap- 
]m»ximale, but ultimately tnlally distinct from file emblem be 
emjiloyed. Language, dress, ceiemonies, and iiiaiiy of the daily 
de»>ds of common life were embleiiiaiieal, and so AviJely did this 
ideal value of action <‘.\tend, tlial it is dillicult to say, not Avhat 
is, but what is not emblematical. During the (Ireek and Roman 
]>eriod the use of emblems grcAV from a simple and iinmatured 
system into a Avel bar ranged methoil, as AVe see by the emblem> 
n]ion tbe, coins at the lii-sl pi'iiod. Every inylliological itcr- 
suiiage, almost every city and cAMoy jiortrait, had its jieculiar 
eiiibleui wli(‘reby ii was recognised, and Avbereby avis may yet 
identify it, in most cas<>s Avilbout troubh*, from the Avell-knoAvn 
nature of the emblem. In the early pi riod of the (Jliristian- 
shniiler forms of tlu'emblematic, art obUiiii; Avben Ave come, to the 
middle ages Ave find t'very saint, with an appropi-iate emblem 
typifying the princi'|)al event in lii.s life ; liardly a single inci- 
(.(cut in the Old and Keu’Testament has not been made an I'ccle- 
siastical emblem a\ hereby the ambiguity which Avould otbenvise 
attach to so many iirodiiclioiis of religious and national art is 
avoided. AValeott in bis ‘Sacred Arclueology,’ King iu bis 
‘ History of dems,’ llusenludb iu bis ‘ Emblem of Saints,’ luw- 
given ns long lists of embb-ms or tbe nanu'S of those to Avhom 
they are a]>]died. The literature of emblem.s reaidied its elinuix 
iu the 17tb < entury ; the broadness of the subject and a]>i)aiAmi 
Avaut of any definite rule i-nablt-d many with better zeal Hum 
discretion to c(»m])o.se books upon the subject. Tbe e.ontri' 
butions to literature during this ctuitury and the two Avhicli 
precede ami folloAv it an- enorniou.s—llie productions of Alciatm 
()eiiig perliajcs amongtbo iiarlic'st ]»rinted books upon the subjod. 
DeA’ices of a simple, nature weie very much used up<»n tin 
earliest seals of England, the juiucipal being tbe fleur-de-lis in 
refen-nce to the A'^irgin Idly, the. Blessed A'^irgiu Mary ; the 
(juatrefoil, or ///i.s- innoris^ jieiliaps a form of the cross ; the dove : 
and the wyA’eiii. Later on in the DUh century Ave luiAa- a 
broader choice, and find inii)leinents of trade, complicated jial- 
tern.'^, fanciful creatures of the gnfHm and rhininra tyjie. Du 
the ileeay of tbe seal art we limi tliii .saiue ]iraclieo growing up 
again iu the (‘lublematic medals so eominon in tlu' Kith and 17tli 
cmiltiries. 

EAIBOLIS!M, the insertion of interealary moiitlis or days tn 
make tlie lunar and solar years agree. [Kai.endau, E. D. vol. 
A', col, 47. j The Avoul is derived from the Greek, dn$6\ifftia, 
that Avliicb is inserted (from (fifidWwy to ]mt or cast in). 
The divishui of the year into twelve lunar nioiitb.s a]»i>eaTs to 
liave existeil among the Greeks in Homer’s tinu', but no inter¬ 
calary month (;uV ffJifiiiKtfios) or day is then mentioned. The 
jieriod, taken in r«)und number.s, at which the moon was a.ssumcd 
to revoh'e around her axis av.is 30 ilays ; but cA^eii a.s early as 
the time of Solon (n.c. 50.^)) it was known that iu reality the 
lunar month consisteil only of days. A^ariou.s attempts aawc 
made to correct tlu; en’ors .arising from this inaccuracy of calcii- 
laf iou, and certain cycles were arranged, at the. end of Avliicli the 
necessaiy inttu'calalion took ])lac(*. Tlnus, in the time of Hero¬ 
dotus (who AAToU* rircu 410) the months eontuined alternately 
30 and 29 ilays, and in Uvo years, one year contained 346 and 
the other 384 days, and the two together were about 7 days 
more than the solar year. TIipbc 7^ days at the end of a cycle ol 
four years made up a month of 30 tlays, which was inserted, in 
every fourth year ; and the cycle was then called a Ttprcurripift 
or “ liftli-year cycle.” Tliere was also a far more important cycle, 
called the fpvtatrvpls, or “ninth-year cycle,” afterwards intro- 
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tluce<l, by M-^IucJi the Oreeks i»*g\ilate(l all their uahuhiiions, and 
ilie principle of which was as follows:—Eight solar yeiii-s, 
Teckoniiig each year at 3«5| days, contain 2922 days, and eight 
lunar years 2832 days, i.e., 90 days less than (iight stdai* yeai*s. 
These 90 days then were diptrilmted as three intei’calary inontlis 
into tlie thii’d, fifth, and eiglith year of the emienterin. But the 
period of eight solar years contains further 99 revolutions of the 
moon, which, witli the addition of the three intercalary inontlis, 
makes 292r)|r days ; so that in every eight yisars there are 1 |' days 
too many, wnich in the course of too years again amounts to a 
month. Thus the emiratn'U Avas again incorrect; and although 
constant attemjds were introduced to make the ri'ckttning of the 
lunar and solar years tally, yet none of tlieia nas I'vio-adojdod 
as an authoritative standard or rceeiv»*d h^gal sanction in any of 
the republics of ancient Uivece ; and this it is Ihuf renders a 
uniformly accurate calculation of (Jivek chromdogy so dillicull. 
(Eschenhurg's Mamud of Classical LitrcalHcc, translated by N. 
VV^. Fiske, div. ‘Classical Chronology;’ Smith’s lUctionarif of 
(irech and Uofoiati Anta/nifics, sidi voc. Kaleiidarium ; Sir 
Harris Nicolas’s (Jliruauloini of Histonj: J. Fiennes Clinton’s 
Fasti Hellfurici.) 

|t EMBOLISM; EMBOLISM US, in Medicine, an iiii]»oit:uit 
jialhological condition, of wliicli the etfee.ts in jaodni iiig some, 
of the most severe and (langeroiis fonns of disease have only 
<tf late years been understood. Lmbolisni, «>r thrombosis, 
and pyannia, arc diseased .statiis arising Avitliiii llie circidaling 
system--in the heart, arteries, and veins. If a foreign both, 
such as a fragment of iron or a globule of mercury, were 
inlroduc(*d into tlie vessels, blood, or the iibrine ol the blood, 
Avould collect upon its surface ; and the same thing is found to 
liit|»|»cii when tilinmuis, cartilaginous, or bony matters, the ]iro- 
fluct of rheumatism, gout, or other similar disease, beconu- 
detached Jrom the valves of the heart, of the aorta, and jnilmo- 
nary artery, or from the etiats of tie* vessels lhemselv<*s. The 
detacli(*d fragment may grow’ by dejxtsilions of layer after layer 
of tibrine. 'J'he same morbid eliange may occur in tiliiis or 
specks of matter fornu'.d on the rough surface of inflamed veaseb. 
Successive layers of fibrinous matter are deposited, Ihe film or 
speck grows io be an < mhola, or throinhns, attached In a jioint to 
the coat of the veasel, and moving frei'iy in the c.urreiit of tin* 
blood. This intrusivi* bitdy niav grow to sucli si/e, witliout 
being detached as to till iij» the parmil vessel, ami prevent the. 
lassage of blood through it ; or it may become iletached, and 
)e carried oinvard in the eurivnt •)f tlio circulation till it gets 
lodged in some narrowi'r ves.-^id. Thus thrombi deluclied from a 
large vein may Ik* carried into llie ]nilmonnvy artery, ami s«» 
proiluce instant suffocation, or thrombi from llie left cavity of 
tin' heart may be fixed in the great artery of the neck or arm, or 
thrombi lioiiithe aorta itsidf may block u]) one of its liraiichcs. 
Hence apojilexy, large, bard, and jiainfiil .swellings of the limbs, 
Avith gangrene of parts, or death of the Avliole limb, may happi'ii. 
But. these embola or llirombi may become broken up into 
smaller portion,s, and the liner ]>articlcs may be carried into tlie 
smaller ve.ssels, or into the smallest (the capillaiie.s), and getting 
shut up there, destroy mechanically the fum.tiou of .some small 
]»iirt of the brain or otlu r organ, or .set u]> iiiflammati<ui, .snpjm- 
ration, and softening of the part, so as ecpially to ilestroy its 
])roper iimetion ; or, lastly, the thrombus may be converted 
into pus, and the pus so foniied, circulating tliroiigliout the 
body, may lodge in some important digaii, as the liver or 
lung, set up the same de.structiic changes there, and ."-o the 
fatal disea.se pj/ft'/zi/Vf, or pus in the blooil, may In* set up. This 
circulalioii of pus in the blood may originate imt only in the 
maimer just described, but also after iiijurii-s to the limbs, or 
surgical operations perforim^l ujton llicm, or ujion any ]»art of 
the hody. 

The term throvthns, iioAV often u.scd us .syiionymous Avith em- 
hoBsiu, Avas fonnerly applied to tin* Iniiioiir binned by the 
effusion of blood after bleeding. rTiruoMHi s, E. U. Aud. viii. 
rol. 2.38.] 

LMBOSSlNCb 111 the embossing of Avood by Mr, Sfraker’s 
process [■E.muohhino, E. U. vol. iii. col. 80 !] the die or stump is 
u.sed cold ; but Mr. BraitliAvaile lias introduced a curious com¬ 
bination of AAU'tting, pressing, and scorching, A piece of nia- 
liognny or otlier hard avooiI i.s steeped in AA’ati'r for two or three 
hours. A cast-iron mould, having the device or jiattorn on its 
surface, is heated to redness, and ajiplied to the smooth surfact* 
ol the wood with a degree of pressure depending on the boldness 
or relief of the design. The Avood becomes chaiTcd, and gives 
oir smoke, lint does iiot bum with flame on account of the 
moisture. . The iron is returned to the furnace to l»e reheated y 


the loo.->c, charred fragments are removed fruiii the Avood by 
nibbing Aviih a hard brush ; the Avood u again soaked in Avator. 
and ihe process is repeated—the nuiuher of repetitions depend¬ 
ing on the degree of relief in the jwitteni. If the wood is 
intended to imitate old caiwing, ihe charred surface is left 
nearly untouched, being more usually a jmle or deep brown 
than black. If pi'i-forateil vcMiccrs or* thin slabs are required, 
the scorching is elfccled on thick AVood, Avhicli is then cut with 
a circular .suav to lesser thicknesses. 

EMBOWED, in Heraldry, heiit, arclictl : thus the arm is 
described as ciiiboAved Avlicn bent Avith the. cHjoav tOAvaids the 
dexter; coa.ntcr-iunlmv'cd Avlien bent Avitli the elboAV to the sinister. 
I’lie dolphin a.s gmierully itqucsentcd is .said to be embowed. 
[llKiiAi.miA', E. C. vol. iv. col. 67(>. | 

EMBRASirBE [E. C\ vol. iii. col. 8.’)2]. The improvements 
in modern small arms .and artillery liaA^e demonstrated that tlie 
embrasure, Avlii»di it Avas customary to cut in the parapets of 
AA'ork.s, to enable the guns to lii’i; through them, is almost 
iisele.ss. 

Its faults are, J.st, the lateral rimge of the gun is much re¬ 
stricted, unless the parajiet be greatly weakened. This is appa¬ 
rent by an examination of the two sketches, wliich snoiv 



Pig. I. 



eiiihra.sm-cs cut in earthen parapets 24 feet thick, and with a 
lati'i al range of 40"" and OtU resjieclively. 

In the former case the parapet is Aveakened for 19 feet, in the 
latter for 12 feet 6 inclii's. 

2inl. Till' iliroai, or narrowest part of tlui embrasure, Avas very 
liable to tlestruction from the lire of the gun, therehy ogciiiiig 
the battery to the vieAV of tlie enemy. 

3rd, The embra.sure, oilers an ea.sy mark to an ene.iiiy's lire. 

For these reasons, and some, minor ones, many attempts have 
been made to either impiwe or do uAvayAvith the embrasure 
entirely. Amongst these may be mentioned thatshoAvn in the 
engraving AA’hieh accompanies the description of Battery Screen 
[E. 0. S. col. 261 ]. This form of embra.stire is termed the “ Soda- 
Avater bottle Embrasure." Its shape Avas derived from sticking 
pickets of Avood into the ground 011 each side of the muzzle of a 
gull and firing it, the jackets being altered each time, as they 
weiu knocked down hy tlie explosion ; tha a-esiilt w as, the ciu- 

3 K 2 
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brosure Bhaped like a soda-water ljuttle, shown in the sketch 
referred to. But this form Rives hut little lateral range, and 
can he used for guns firing one way. 

The Pmssians have tried to overcome the difficulty hy almost 
doing away with eirihrasures, ;md lowering the platfoims of their 
guns' into the ground, and simply dishing out the earth of the 
pumpet slightly in front. This method is useful only for siege 
t)atteiie 8 . 

Tn America an attenijd has l)een made to construct enihrasurcs 
of thin iron i)Iat(;s, hut the throat of the (‘Tuhrasure still remains 
the weak jdace, and cannot he strengthened. 

Two methods only have fully succeeded in solving this difli- 
cultprohlem. 

1 st. The timet, invented hy Ga])lain C’owjter Coh'S. 

2 nd. The Moncrieff gun-}>it. 

The former overcomes the dilliculty hv simply turning the 
gun, platform, and shield, so that tin; ejiilnasim* m;iy he merely 
large enough to hold the gnn : the lateral ]»lay of the turret, 
allowing the gun to fin; in any ii (|uire(l direction. The turret 
plan affords i)erfect security, if the iron round the cmhrasiire he 
made thick enough, and tiie fact that tin; tiinrf, not the t/ini, 
traverses, do(‘.s .away with the. ju'cessity for weakening the 
throat. So long, then, as tin- working of the lunet is comi)letc, 
it leaves nothing to Ix' desired on the scr)re of eilicienc.y. But 
the expense is ]»rodigious ; to make a turret for two large 
gnns, to mount and fix it conijdete would cost ahout 18,()()()/. 
This, for hOO gnns, would amount to sucli an enormous sum, 
that it simply forbids the use of such means of protection, 
except on peculiarly important or veiy dangerous ami exposed 
positions. 

Captain Monciielf, of the Eilinlmrgh Militia. Artillery, has 
designed a system l»y which the einhrasure is got rid of en¬ 
tirely, and a givai deal of jirotection givtui to the gnn, and 
Jiieii who work it. This system is simple ; as compared with a 
turret, cliea]); and altlumgli it does not give us miK'.li j)i-oteetion, 
it gives a very great di*al at a fur hiss cost. 

It is ttdinirahly suited for land defenees, and as the ]»rin- 
cijile is simple, and easily ni)i)lied, there wonhl appear to he m* 
reason why a modification of it should not he used for siege 
hatteries. 

Captain Moiicrietrs princi])h‘ is us follows :—AN’heii a gun is 
fired, the powder on being ignited and converted into gas, exer¬ 



cises a pressiu’c erpially in all directions ; the pressures on the 
sides of the bore neutralise one another; the pressure on the 
shot drives it forward at an enormous velocity ; the pressure on 
the breach drives the gun .and its carriage back, or makes it 
“ rec(jil.” The work done on the shot is exactlv equal to the 
work done on the gun and carriage. We have only to think for 
one moment of the. enormous force required to drive a 68 Ih, shot 
at the i-ate of 1600 feet a second through the .air, or to compel 
the gun itself, weighing, with its carriage, 130 cwt., to travel 
back several feet up its oivn ])latfonn. This force Captain Mon- 
crieff proposes to utilise, that is to say, he proposes to make the 
i-ecoil lower the gun itself from a ilangeroiis ])lace above the 
])ara])et where it was fired, to a s.afe place below the parapet, 
where it may he loaded. 

The sketch, Fig. 3, shows the nature of tlie construction of 
the Monc.rielf carriage. 

As file shot leaves the mn/./.le, the ellect of the powder is con¬ 
veyed from the trunnion of the gnn to the carriage A, which, 
acting on the counterpoise B, raises it, lowering the guu at the 
same time. When tin- gnn re.aches its lowest point, it is held hy 
a ]>aul, and loa<led ; on being n-leased, it slowly rises to its filing 
position, is laid, and filed ; when it again descends, and again is 
■aught hy the paiil, loaded, ami released. 

This method pos.ses.ses many advantages, amongst the chief of 
Avhich {ire,that it causes hut litth‘. strain to the platform; it gives 
AMTy considerable security from fin; ; it giviis great lateral range, 
and consider,able eeoiiomy as com])ared with ilselliciency. On liie 
whole, (lie discovery of t^)tain JMuncrielf is uiKluubtecHy of great 
value, as it utilises, and turns lo good account, what was nie- 
viously a fore.e tending to destroy both the. gun-carriage ana its 
phitfurm. 

EMBIUKJATION (from ififiptxu, lo moisten). Liquids usually 
consisting of volatile, oily, stimulant, and sedative ingredients, 
rubbed into the skin to creatt; warmth and redness, or relieve 
pain, are called ('iuhrovafioiis. 

EMBROIDERING. The scAved-muslin trade, conducted 
in the west of Scotland and the north of Ireland by Glasgow 
firms I'EMimornKUTNCi and SiowrNu MA(’iirNK.s, E. C. vol. iii. 
col. 851), has declined sinci*. 1857, when it w'as at its height. 
The material is a clieaj) and pleasing substitute for lace, and 
there is ja'actically no limit to the variety of designs. Down 
to 1825 only two iirnis wi‘re engaged in the trade; they gave 
employment to ivome.n and girls in the Ayrshire villages, in 
which schools for teaching the work wcire grmlually established. 
The advance in the trade niter that date was rapid; for many of 
the llax huiid-spiuneis, tlij-own out of emiiloyment by the new 
machiiuis, took to muslin-tunbroidery—cbietly in Ireland. In 
183,7 the. ]>atteni began to he printed on the muslin by the litho- 
grajiliic process, imstead of by haiid-workcd blocks ; the quick¬ 
ness of the work was increased, the. price of the liiiLshed article 
lowered, ami a large trade; in sewi*d muslins sprang up with the 
(kmtineiit ami the United State's. ]\Ir. Bremiier states that, in 
1857, Mes.‘.i’s. D. J. ]\I‘Donald of Glasgow, tlie head firm in this 
tniele, emi»leiyed 1500 men ami .500 weimen in an e'xtensive factory 
at Glasgow, and ujovarels of 20,000 miislin-.sewers in the west of 
Scotland aiiel the north ejf Irel.and : they sometime.s paid ,£ 1 . 5,000 
})e;r month k) the* Irish necelk-wemicii alone. The coimueicial 
euisis of that year nearly jiaralyHcel the- sewed-muslin trade ; 
laige- ae-.cnmnlati<ms e)f stock were sold at low prices, and came 
int<» use among a liumhle class of purchasers ; this, in its turn, 
made the article iiufashionahle among the upper anel middle 
classes; anel the; seweal-muslin treide, altliough reviveel, Inas 
neve-r .since i-egaiiied its former extent. Tlie largest iiieces at 
pre*se*nt in veigue are* feir infants’ redies. The muslin, printe;el 
with the pattern, and cut into pieces of variems lengths, is for- 
wai-dcel ill hiinelles frenii the; facteiry to the country agents, 
together with a sullicieucy of sewing thread. The agent dis¬ 
tributes it among the women ami girls in his district, the best 
l>iee‘es to the best hands ; when finished, and the workers paid at 
stipulated ]»rices, the sewcel or embroidered muslin is forwardeel 
le> Glasgow, wlu;re; it is washed, ble*acheel, ami made up into 
nrtie h's of dress. 

M. UeilniaunV enihroiduiiiig niacliiiie [E. C. vol. iii. col. 855j 
can only accoiujilish a kind of long-stitch, leaving chain- 
stitch embroidery to be still done by hand; but, in 1871, M. 
Bourry, of St. Gall, Swit/.erlnnd, produced a machine for eni- 
hroidering with cliain-stitch. As the application of embroidery 
lo woven goods is for ornamental purposes, the nicety and even¬ 
ness of the stitches determine the estimation in which the work 
will be lield. In order to produce these qualities with the thitjad 
oiilinaiily emjdoyed, a uniform length of thread is payed out for 
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(ivery Btitch; it leaves the machine rather loose when the thread , 
is thin, and draws more tightly when it is thick : this renders 
any inequalities in the thread almost imperceptihle in the chain. 
The length of the stitch and the feed of the thread can be regu¬ 
lated to suit any degree of fineness or coarseness. 

EMBROIDERY. Embroidery is probably one of the most 
ancient ai*t8 of the world. As soon as it became necesstvry for 
men'to clothe themselves, a certain shaping and ]jutting togetlier 
of such garments iimst naturally have followed, rude enough at 
first, doubtless, both in material and form. The original material 
probably was skin, the instrument for shjii)iiig was of Hint, the lot¬ 
ting together was (lone with fibres or dried gnisscis, and tlie iinple- 
iiieut which supplied tin? ])lacc of a needle, perhaps a lisli bone 
or a stout thorn. But the art once introduced into actual use, 
would soon develope into oi iiaiueiit. We find lunoiigst the most 
savage trilxis a love of ornaimuit. W^here any costume is adopted 
at all it is sure to be more or less decorated l)y the W’omeu. The 
material may be of skin, or even the bark of trees, but the mo¬ 
cassin, or the war trapping, is sure to bear some device in which 
diversity of colour, and suiiietiiiies not unmeaning designs, ai-e 
represented. 

Probably the oldi\st i-ecord of any ornamental garment is that 
of Joseph's “ coat of many coloiirs.” It is not at all unlikely that 
this was embroidered, the skill which had discovered the art of 
dyeing the many colours, facilitated the, art of embroidery. 
Ave know that at this period the art was cultivated in the higlily 
civilised and luxurious bind of Egypt, and it will be reeolleeted 
that Abraham had travelled intoth.at eouiitiy, where Sarah must 
have Seen, and prcjbably thence introduced, the art, on her return 
home amongst her own peoiile. 

The next mention of (uul»roidery in history is after the Exodus, 
but it may be here notie(^d that not (udy the Egyptian fresc(»es 
wdiich ri'iiiuiu, but actual specimens of needlework, found in Egyp¬ 
tian tombs of this peuiod, attest the exeelleiice to w'hich the. art 
liad attained. Tl»‘ Hedu-ew women must have been familiar witli 
the sight of such works, though tlieir own life of bondage may 
have prevented their practising it. But when Moses received in- 
stnictions fi'om God i'qr tlie adorjiment of the Tabernacle, we are 
told, “The Lord hath*culled by nauu' Bezaleel, the sou of Uri, 
the son of Hur, of the tribe of Judah ; and he hath filled him 
with the Spirit of God, in wisdom, in understanding, and in 

knowledge, and in all luaiiiier of \\oikmuiislii]». 

And he hath j)Ut in his heart tliat be may teac.b, both lui .and 
Aholiab, the son of Aliisamaeb, of the tribe of Dan. Tliem hath | 
be lille(l with wisdom of heart, to work all manner of work, of 
the engraver, and of the cunning workmen, and of the embroi¬ 
derer, in blue, and in ]nirple, in scarlet, and in fine linen.” 
Exodus XXXV. :)0—IJo.) 

The art was em[)]uyed not only for “hangings for th(‘ Taber¬ 
nacle,” for the “hanging of the door of the tent,” and for the 
“gate of the court,” out also for the “white hue linen of tlie 
coat, and the mitre and th»^ girdle of the priest.” (See Ex. xxviii. 
IJ9.) The colours too are jueiitioncd ; foi- the hangings, “ purple, 
and blue, and scarlet.” TJie linen seems to have been worked in 
wliiti', perhaps interspi.rsed with gold thread ; but the girdle 
again (Kx. xxxLx. 29) is of “ fine twined linen, and purple and 
blue and scarlet of needlework.” The device on the border of the 
garment is also ordi’red, jiomegraiiates and golden bcJls being 
placed alternately on the borders of Aaron’s garments. And, 
again, in Ex. xxxix. 3, “ They did beat gold into thin plates, and 
cut it into wires, to work in the, blue, and in the purple, and in 
the scarlet, and in the fine linen.” 

In the Book of Judges there is mention, in JJeborah’s song, of 
the “prey of divers colours of needlework on both sides.” (Judg. 
v. 30.t Needlework answering this description is still done in the 
schools of Fez mid Taiigiens, in Morocco, the, ground W'ork e,om- 
numly grass cloth, the colours bright mid perfeclly fast, worked 
through and tlirough, so as to ])iesent the same apjicamnce on 
both sides. Being the work of Moorish children, it is without 
form, but there is a general harmony of colour, in a nondescript 
pattern. Other texts in scripture show that the art xvas looked 
upon as a necessary accompaniment of luxury and civilisation, 
HUclios “The kinj^s daughter is all glorious within, her clothing 
is of wrought gmd. She shall be brought unto the king in 
raiment of needlework.” (Ps. xlv. 14.) 

Again, embroidery is alluded to in scripture as an extensive 
artide of commerce. In Ezekiel mention is made of Tyre a.s the 
great mart for the productions of Egypt, Persia, Turshish, Syi’ia, 
and embroidery is especially mentioned. (Ez. xxvii. 7.) The sails 
of their ships wore embroidered: “ fine linen with broulered work 
from Egypt was that which thou spreodcst forth to be thy sail.” 


Again, viUHc 1C, “ Syria was thy merchant by reason of the mul¬ 
titude of the wares of thy making ; they occupied in thy foil’s 
with emeralds, imrple and* bioidered work, and line linen.” 

In th(5 domestic history of the Jews we lind that amongst the 
occupation of the women not only spinning and weaving ai-e 
mentioned, but the use of the needle m embroidery and in the 
making of their own clotlus and tliose of the men. These 
gannents were no doubt more or less ornamented according 
to the means and leisure of the. xvorker or wearer ; even the 
poorer chisse.s seem to have had some omameiital bordering 
round the neck ami on the hem of the garment, of a diflei’eut 
colour from that of the, dress itself. No doubt the wealthier 
ladies spent much of tlieir time in more costly needlework. The 
art hud been taught and cultivated iii the wilderness for the 
service of the tiiberiiaeh',, and seems never to have been aban¬ 
doned by the Jewish women. 

It may, indeed, be said of all eastern comitrics that they have 
in time past cultivated, ami tluit many still do cultivate, the 
art. India ami C.’Jiina to this day luodiice the choicest needle¬ 
work, That of tlie latter, though beautiful in colour and 
texture, is entirely deficient in beauty of design ; that of the 
former country (though its designs are not very various, either 
on silk ill c,olour.s oi in Avliite on muslin) is most beautiful in 
execution. 

Gii ecc, Ibo great repository of tbe arts, numbered that of 
enibroidm- aimuigsL them, h'rum lloiner Ave leurii not only 
that the r(*yal ladies of limes of which he treats so employed 
themselves, but he even in some iiistauees describes the, patterns 
embroidered on the garments, such, for iiislaiice, us that on a 
robe of Ulysses, Avlieiv a hound is ri’presented as seizing a fawn. 
Penelope is a household iiauu’ amongst us, but Homer lueutious 
utlier ladies—Aiidromaclie, for instaiic-c—as engaged on a Avork 
“confusedly gay with intermingled iloAversand Helen is 
described as employing her needle in chronicling the passing 
CA’^eiits 

“ AVfigeil by couteuding nutioiis.” 

But this was probably on a birgci’ scale than the previoii.s works 
mentioned, and may refer more, directly to tlie subjiict of 
taiiestry. | Tapesthy, E. C. vol. viii. col. 20. | Potter, ‘ Aiitiijuities 
of Greece,’ mentions, amongst other employments of the women, 
“all sorts of embroidery and needb’work ;and he adds, “so 
eoiistaiitly were they taken u]> in these bii.“iuesses, that most 
liouse.s where there was any number of Avoiiien had rooms set 
apart for this end.” 

From Greece the art of eiiibruidery probably found its way to 
Rome, though aiipareiitly it Avas li!ss e.xteiisix ely used there ; in 
fact, the AVest has pndjably never Ix'cii so decorative in this 
resiiecd as the East. Martial meiitiuns that generals on occasion 
of their triumphs Avore an embroidered toga, as if it were rather 
the exception than th(^ rule. Livy mentions tlu‘ same, and adds 
it AA'as Avrouglit in ligured palm-leaves. Ovid mentions that the 
.slippers of tlie AV'omen Avere adorned Avitli embroiderv and jiearls. 
Pliny gives the discovery of the art of embroidery to tlie 
Phrygians, and the interweaving of gold to King Atlalu.s, wlieiice 
such garments Avere called Phrygionhe, and A’csts Attalicm. Tlie 
Babylonians are spoken of by biiu and others more as w eavers of 
(.urioiis kinds id’ cloth tlnin as embroiders of luuigings and liir- 
niturc ; tbough that embroideiy was also practised there: tlie 
“goodly Babylonish garment” doubtless being embroidered. 

As lu.viiry increased in Rome, so did, no doubt, that eH|)ecial 
art of the luxurious, embioidery ; and it had reached such a 
pitch of absurdity in I’linys time that he describes men AV'alkiiig 
about ill garments ou w'hich were depicted the history of the 
heathen gods and goddesses, or figures of animals, or, in fac.t, any 
device the Avearev might choose. This grotesiiue fashion avu.s 
continued after the Christian era, the subjects being cluuiged. 
In many cases the garments bore representations of the miracles 
of Our Lord or other sacred subjects. 

From Rome the art made its w'av to England in course ol 
time, though it must liave lieen hnig before it c(juld have loiiiid 
favour, or been nmch cultivated, amongst u iieople such as 
the conquering legions found us. Ilowevei’, as lyith the Jews, 
80 Avith ns, the (.diurch Avas probably the rejiository and en- 
coui’ager of this art; as Ave knoAV it had attained some degree ol 
excellence in Saxon times, and St. Dunstan, like Bezaleel, AA’a« a 
^‘cunning workiuun,” not only in metal, but in the art of the 
embroiderer. The monks Avere the designers, the nuns^ the 
workers, and it was jierluqis exclusively for the serA'icc ot the 
Church that tlieir labours Averc required. 

After’ the Conqiie.st by AVilliam of Normandy, Avheu times be- 
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catiic wore settled, and probably niidcr tbe patronaj^e of Matilda, 
bis (pieeu—whose fame liviw in the Bayeux tai>efltry [Bayeux j 
TArKHTRY, E. 0. vol. ii. eol. 15]—the art rose a^ain, and flmtrisbed 
in halls and palaces, both for the adomwent of those bniklingaand 
of their inmates. Tliis again gave an impetus to (/hurch work, 
as .1 demand for material will always be met by advance in the 
<(uality of the mnnufiieturc. The ail continued in ])ractic(‘ and 
improved in quality down to the time of Henry VIIT. A few 

r imens still ]ireserved here and tliere (such, Ibr instance, as i 
pall worked for the funeral of Sir 'William Wahvorth in the 1 
reign of Richard II., now in possession of the. Fishmongers’ I 
Conqiany) give a good idea of the beaniy of the needlework of j 
that period. 

Agi’eatdeal of veiy costly and eiuhms work no doubt perished 
during the Reformation, and from that lime the art seems to 
have been abandoned for many years. 'J’lie times vroro ])(“ihn])s 
too stirring for such quiet occiqwition ; and the (’linrcli, .always 
the great nursery of the ai t, no hmger w.anled its .services ; ami 
so the ait jqipears to liave been foigotteii till in modern lim(*s a 
real artist a])])eared in the ])er.son of Miss Linwood, wlmse jnodne- 
tions nearly a century ago excited gnait attention and admira¬ 
tion. The only wonder is ih.at .she should have employed the 
needle at .all, when she. so Avell knew how to handle the hrii.sb, 
for .slie WiiH hov own designer, dyed Inn' own tadonrs, .and Avorked 
stitch hy stitch, as a painter Avonld stroke by .stroke, to pro¬ 
duce her eflects. Her productions wi're much apjiivciated ami 
large sums olfercd for them ; hut slu* was so much in advance 
of her age that she docs not seem to have had many imitatois. 
Queen Adelaide ]).ationi.sed ,aml rei’haid what is (.ailed Avixd- 
Avork, hut lhai and the maimer of Avanking it heloiig more parti¬ 
cularly to t.a])estry. It is tin* Chnrch again Avhich has stepp«Ml 
in to revive emhroidorv in these inodmii times ; and her recpiire- 
meiits for altar-carpets, ultar-elotlis, and altar linen, have ]tro- 
duced the beautiful fabrics, in silk, v(.*lAml, cloth, .and linen, 
AA'oven expressly for the u.se of the enibroideress, and have 
caused architects to design, and sisterlioods and their ns.sociat,e.< 
to execute, the exquisite works of al l Avhicli have been prodmatd 
in the last (piarter of a coniury. U’e ought sj>ecially t(» mention 
for their excellence tlio.se ofliie .sisters of East ttrinstoad. 

But Avc must not omit, in describing coloured embroiderv, to 
describe also that A'ery useful and ormiinent.al and universal art 
of Avhite muslin embroidery, e.speeiully as it comes more! Avitbin 
the ca])acity and means of the many, Avheiv.as the forirn'i* is 
tlu; luxury of the feAV. If, as avc may .suiq.iose, the coats and 
mitres, (tc., of the priests of the Tabernacle Avere AA'orked in AA'bite 
thread, it makes thi.s hraneh <»f tin' art as old a.s tlu; more onia- 
mentul and gorgeous embroidery of ]iniple and blue and scarlet, 
and if so, it was probably practised side hy side AA-ith it. though 
naturally attracting less attention, jn.st as at this day in Imlia 
the men are employed in embroiderA AVork on the most gorge(»n> 
shaAvls and on the mo.st delicate Avhile muslin. 'I'liis art of 
muslin-embroiderv lias been much fostered in France, 1 mt has 
only of late veal's attained inneli iioiiularity in England. Sclnsds 
were established about 2(K) years ago inBnekingliamsliire by the 
then hji'd of the Idanor of Little ISIarloAV, ^Ir. Borlase, and these 
nourish to the jireseiit day, a great deal of beautiful Avbib*. Avork 
being still executed, especially in (Jrcat !MailoAV, from the initi.al 
marking of letters on pocket liaiidkercliiefs to the ('luhroidery of 
infants’ rola^s. There is also a good deal of embroidery done in 
Ireland, and in some p.art8 of Scotl.ind. and at this ])resent time 
a great deal of beautiful Avhite AVork is imported from Madeira, 
the AVork of tlie mms of St. Clara, a ladigioiis house situated in 
the mountains of that island. 

As for the manner of Avorkiiig, it is diilicult to lc.ach by book, 
but it may sinqdify matters to say that the needleAvoman avIio 
kiioAVS hoAV to do “satin ,stitch,” “chain stitch,” “button-hole, 
stitch,” to Avhich may be adiled Avlnit the French call “point 
d’urmes,” and avc, “iicav .ditcli,” only Avants jiatience and expe¬ 
rience to AVork auytbiim slu' likes. Let the needbnvonian be 
ahvays supplied Avitli llie best materials. These vary and ini- 
prov’e .so niucli from year tn veur that it AVduld be useless to 
paiticulaiise them ; the jiatterns, cotton, maidles, Avhieh are in 
favour one year being sn 2 )erseil(al by something el.se in the 
year following. 

As for the manner of Avorkiiig silk embroidery, a single lesson 
from a skilled hand would be Avortli a page, of AV'ritten instruc¬ 
tions ; but tlie ]>rimary stitches for that are also sufficiently 
simnle, such, for instance, tt.s “ brick stitch,” which may be de¬ 
scribed as laying doAvn on tlie surface of your jiatteni a thick 
silk, fastened at each end AA'itlt two extra needles, and then with 
the Working needle fastening doAvn at intervals, as in pattern, 


each one or two strands, with a thinner silk, either of another 
shade of colour or as in the case of gold colour silk, with either 
omnge or red, to give richness of colour (fig. i). Flowem an* 
worked in Avhat are called “long and short stitch,” that is, each 
.stitch is of a different length from its fellow (Fig. 2) ; but they 



must, lii* very cIo.se btgether, and being worked in gloss silk will 
jnc.scnf. a siiiootli and glo.ssy surface. It i.s obvious that any 
colonrs niav he hleiidcd in this stitch for shading. The hegimier 
in enil»roid(‘rv Avill .scaic(?ly like the risk of Avorkiug on her 
nialcrials at once. She had hc'ttcr fraiiie a linen, “washed and 
ironed,” and ni>on if, trace her ]Aiittcrii, Avliich may he done either 
hy jnicking the pattern all roninl, and using blue jiouncing, or 
more .simply .still, by rubbing a clialk ])(*ncil oAair the back of 
tlic 2»altern, and tlnni laying it on tlie lim.*n ; the impression Avi 11 
ea.sily be left by using sonu* sliaip iiislrunieut on the light side. 

A fcAV Avords on (he inaiinei- of Avorking coloured embroidery. 
Tlie louiidalion of the Avlnde thing is in tlie sampler learnt in 
tile village .school in the Jirsl cioss-stitcli (No, 1) Avilli Avhicli a 
cliild marks Ictk-r.s, (j)ncen Mafilda does not get beyond thi.s. 
AVe cannot say il her Avork was IVanicd, but it is not necessary ; a 
good Avorker c.aii do as Avell a\ ithoul in half tiietime. Not so Avitli 
leut-.stitc-li (No. 2), or ta]»e.stry-stilcli (No. U) ; because, ns the a 
lujtli draAV in only one direction, they napiiie lobe ke]>t straight 
by Iraming. Jl Avill be seen that tent-si itch cio.s.ses only one 


rra.di . 

thread, and only in om* direction ; tapestry, two stitches in 
length and one in Avidtli, and another {aided Avhicli is perpendi¬ 
cular, taking allernalely two Jind four threads; hut this last is 
more a.s a groundAvork. After the stitches are known, almost 
(n'erything depiend.s on ]»riietice and tlu! de,.sigriei‘, as this sort ol 
work i,s lueclmnicul—tliovigli that is not (iuite true either, us the 


nei'dlcAvoinaii who i.s also {in artist will choose, her colours best, 
and correct any little iiiaccnracies Avhich are sure to occur in the 
best, designs; .so t hat it is a Avcll-knoAA’u saying tliat no two 
Avorkers Avork jilike. 01 cdiirse these remarks apjily only to 
work done on canvas, Avhicli is Avorked stitch foi* stitch from a 
natte.ni. Eine enihroidery, the. real art, is differently treated, 
riu* AA'ork done in this Avay slnnild he fastened or gummed at 
the buck before, taking out of tbe frame, and then laid on the 
silk or velvet and aTqdhpn’, taking care to cover the edges with 
a filoselle or other silk. 

EMBRUED. In lieraldiy a charge is described as embrued 
when it has stains of blood. 

EMBRYO; EMBRYON {^fi0pvoy from iv, in, and;8/>5», to bud 
forth), a tenn applied to the germinating portion, of the seeds of 
and to the young of aiiiiuals and man so long as they 
remain in the womb. 
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EMBRYOTOMY (from a fcetus, and rtftvtt, to cut), 

an operation by which the head of the child iti the womb is so 
reduced in size as to he made to pass the outlets when the parts 
of the mother arc iiaii'owed hy defonnity of the bones or other 
cause. The^peration and the instruments for performinj^ it are 
of antif|uity. Hooks, forceps, an<l ingenious com- 

biiy^Pi;|ior perforating and extracting the head, have been at 
invented. The subject will be found fully 
and the several instruments described and figured, in 
Olnwffeiiirs ‘Theory and Pmctu'e of Midwifery,’ chapter xiii. 
p, 35!^ of third edition. 

EMINENCE, or EMINENCY, a title once applied indiffer¬ 
ently to sovereign princes, but restricted by a bull of Pope 
Urban VIII. in to cardinals, the. grand mastei' of tin* 

Knights of Malta, and the ecclesiastical ehs-.tors t>f the empire. 

EMIR (Arabic, voimaawlant, nih r), a title of frequent o<-cur- 
rcnce in the East. It is givem to all descendant.s of Molianiined, 
by the line of bis daughter Fatima ; to lln* independent chief¬ 
tains of Arabia, to the governors ot‘ provinces, io various officers 
in the Turkish court, &c. 

EMMENAOOtlUES (from (pLu-nuia, the menses, and &yo, 
to lead or foiee), .snch mediciines us jironiole the ilow of the 
menstrunl discluvrge. Those that have been most in repute forthi.s 
purpose are th<^ h^tid gums, aloes, and the preparations of iron. 
'PIk* action of the fetid gums, if real, admits of no explanation ; 
hilt aloes, as acting on the udjaceiil. parts, and pixqtaiatioiis of 
iron, as restoring to the blood an oleineiil in which it has be¬ 
come detlciout, are intelligible agents. "I’he medic.ines and mode, 
of treatment which prove most etlii-ucious are those that ten«l to 
improve the generalbealtli, whether the departun* from health 
he the pallid eondituai known us itmviu'in, or the iloriil .state 
known jtldhoni. In the one iroiiisapjn'ojiriate.; in the other, 
such dietetic and other treatment h.s teiuls tixUuiini.sh the fulness 
of blood. Aloetii* ajierients are to be preferred when medicines 
of that class are reipiired, and tlieso may be i-ombined with pre- 
]«iralioiis of iron when tliev an* indieated. 

EMUDTN, C,„ir;,f,(>ia This roinjlound is cull- 

Inined in the rliuhai’]* root, and may be most conveniently pre- 
jiared from the crude clirvsopliaiiic, a.eiil obtaimal from that source 
I (Jhuyhoi*ham(-' Ai'iJ), E. (‘. S. col. b.'iSJ. ()n boiling it with benzol 
the emodin remains iimlissolved; a better process, however, is 
to boil the criah* acid with a solution of soda and filter it whilst 
still hot,when the purified ehryMiqihanic, acid remains undissolved. 
On adding uii acid to the tiltrati* the emodin is ]neciiiitated in 
Nellowisli ffocks, wlih-li may be ])iirilied by crystanisation from 
boiling alcohol. It crystallisi's in long briitli? ]U‘isni.*> of an 
orange-red colour, much dee))er than that of orysophauic ac.id. 
It melts at 250’, is .soluble in alcohol, and but slightly soluble 
in benzol. (De la Rue and Miillei’, .loiirti, (■hcitt. Site. x. .'JOl ; 
llochleder, J)eut. Chem. b'es. Ih r. lN(i9, 313.) 

EMOLLIENTS : EMOTjLTENTIA, substances that soften 
and relax the jiarts to which they are applied. Tepid xvater, 
mucilaginous matters, and the oils belong to this class. 

RMOTIO ; EMOTION. This woixl wa.s enqiloyed by the 
<dder medical writ ers a.s synonymous with ileliriuin. Tlu* term 
• 'motional is now in freiiuenl use to charai^teri.si* that mental 
constitution which often Ijclongsio nuunbers of families in Avlnc.b 
inatlnass and severe nervous disowlei-s ]U'evail. 

EMPATHEMA (from in, ami vierifji.a, snllering), a term 
in use to exjiress intense excitement or emotion /f the miiul, 
whether in the shape of ungovernable jai-ssion, or. equally un¬ 
controllable depression. The manir nans dnllro of Piiiel, ami the 
emotional ineanity of modern writers, would be projierly termed 
fiiwatliaHuta. 

EMPHYSEMA (from tfiucrdw, to inflate). Tliis term i.s ap- 
]»lied to the forinalion or c.olh'clion of air in the cellular tisKUe.s 
of the body. When the air-cells of the. lungs are enlarged or 
broken down, so as to (’ommunic-ate with each other, we have 
of the lungs. Again, when the lungs are wounded 
hy a broken rib, or stubbing instrumeTit, and the air which they 
iiiluile passes into tlio cellular tissue of the chest, and thence to 
other parts of the body, that, is called traiivnifir ein/tJnfsenm. 
The same term is also u])plied to collections of air in the dead 
body, as in tlic cellular tissue of the. lungs and among the mem- 
hranes of the brain. Such collections of air are not unconimou 
in parts full of blood, or in the. midst of extravasations of blood. 
Among the older winters on infanticide the. occurrence of vesicles 
on the surface of the lungs was j)Ut forward as an objection to 
the hydrostatic test, at the siime time that they were wrongly 
attribute to injury received during parturition. But the true 
cause of these formations of air, namely, an incipient pixicess of 


E utrefaction in bodies seemingly fresh, was discovered by tv 
apny acciilent, and the means of distingiiisliing this appearance 
on the surface of tin* lungs from the developed air-cells having 
been at the same tinn* iioiuted out, a serious objection to the 
hydrostatic test was removed. 

(Guy’s Foremir. Medicin>>, third edition, ]>. 93, art. Infanticide.) 
EMPLASTRUM (from ifx'fKdfrcrw^ to spread upon), an ex¬ 
ternal apfdimtion of the cljis.s lo Avhich cerates, ointments, and 
liniments belong. Plasters are eoinposed of various oily and 
resinous substances, to vvhicli mi‘tallic .salts, as of lead, and 
stimulant or s<*.d.'itive powders and extracts, as of cantharides, 
and opium, and belladonna, are addl'd, to promote steady warmth 
of surface, or to allay jiain in siqierfic.i.il ])arts. Plasters are also 
used to protect teiiiler ]»arts, as the. breasts of llio.Se. who suffer 
from aifeetions of tin* lungs. For lists of plasters and tlveir com¬ 
position, see Cooley’s ‘ Cyrlojiiedia of Practical Recei])ts.’ 

E.MI’ORIUM (ilreiik ijs.v(ifnoy, iVom K/inopos, a traveller hy 
sea, but later, one who tnivels Ibr coiiiinercial ])Ui’poses, a mer- 
cluiiil), a jdiice. for the carrying on of Avliolesale trade, a wure- 
honsi*. a.s distinguished from a retail shoj). The einiiorinm at 
Athens AVtts the public storelioiise, or rangi' of storehouses, for 
foreign merchandise, in which goods brought from abroad foi* 
.sale, in the city had to be. ileposited. It was undiM* strict siipcr- 
A'ision by otficial in.s[>et to]s (e]>im(fletai) who wen* cho.sen yearly 
hy lot. Ill Koine, the teini came t«) be extended to a market 
]»lace, ami was e.vi'ii used as a synonym for a. market town. 

EMPKRSMA (Iroin tV, in, and to burn), internal 

iuflainmation. ’Phis word was nsi-d by Ilippocraies and the 
Greek \Milers, but fell into disuse, till it was re.AMve.d, with 
many oilier ajit terms from the same .souree, by Dr. ^lasoii Good. 
He iVid not sueceed in giving ( iiiveney to it, and it has again 
lieconie ob.solele. 

EM PROSTH(.)TON()S (from ^fnrpua&ey, forwards, and rtlya, 
to bend), a spasm of the muscles, by which the body is arched 
forward. It is the iqiposite. state to ojnsthotoim, in which the. 
bend is backwanls. ^VJlen the bend is to one, side, it is called 
ftirni'asthotono.-i, jiud wlien tlu* jaw is rigidly contracted, trisviuti. 
JTktani's, E. G. vol. viii.col. 1(59.] 

EMPYREAN (Gre(*k f/ujrupo?, from er, in., and ttvo, Jit'f), 
in luediaival theology I lie highest of tlie. cele,stial circlesj the 
(hvelling-jilace. of Hu* Aliuighly. Aihqiting the statement of Hi. 
I’anl (2nd Cor. .\ii. 2~i), ‘‘1 knew a man in Christ . . , . 
(whether in tlie body, I e.iiiinot tidl ; or wb(*tlu'r out of the. body, 
I cannot tell; God Kuowelh) ; sucli an one caught up to the 
third heaven .... into the ]iaradise, and heiuxl uuspeakabh* 
words, which it. is not lawful for a man tt.» utter,” us the account 
of an actual occnrrciu!!*, and combining with it the, Plutonic, 
notions of the celestial .splieres and circles, the early Christian 
theologian.^ develo]»e(l an elaborate scheme of celestial circles, 
Avliich were the lial>itations of the. heavenly hosts and tlie several 
ordeiNs of beatified persons. The, celestial circles were ten in 
niiiuber; tlu*. le.nth, which was the. highest and most distant, was 
the immovable, centre of the. Hystem. In it was the throne of 
God, in the. midst of “ light inaccessilde,” or the. juire elemental 
principle of tire,—Avheiice the designation empyrean. The idea 
of the.se .several heavenly riicles lies at the ba.se of the ‘Paradise’ 
of Dante. The ]»oet, it. will be remembered, was canied in sue- 
ce.‘5sioii to (*ju*]i nftlu* Jie.'ivenly circle.s, until at lengl.li he leaclu'd 
the. tenth, the emi>yri*an, heaven of ]»uie light- liglit of the 
.sj)iril filled witli love ” 

(‘‘.\l <irl cli’e |)urii luct*— 

Luce iiitellcftiiiil pu'n.'i (I’liiuore .”—II Varadino, xxx, 39), 

It is to the vision of tlu* emi»yrean that the last three cantos of 
the. poem are iledicated. ’I’lu* scholastic, doctrine of the empy¬ 
rean was juvsent with almo.st ecpuil itisliuctiicss to the, iniinl of 
Milton Avhen eonquising the ‘ Paradise Lo.st,’ in xvhich he fre¬ 
quently employs the Avord Avlien he lia.s to mention the higlie,«it 
heuATii :— 

“ Now luul the Almighty Father from above, 

From the pure empyrean, where lie sits 

High thruiiecl above all height, bent down his eye.” 

/‘ay. Zasf, It. iii., dj. 

And as Dante .spi*ak.s of the einjiyriiiin as motionle.ss, immov¬ 
able, so Milton has “ the ataal/asf (*mpyrean” (7’ar. Lost, vi, 833) 
EMULGENTS (taia/r/co, to milk), the name given to tli. 
arteries Avhieh carry the blood to the kidneys from the aorta, and 
to the A'ein.s Avhich return it to the vena cava. The ancients 
thought that thes<* A'cs-sids strained, or, lus it were, milked the 
Henini tlmmgh the kidney,s. 
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ENCYCLICAL. 
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EMULSION, ft milky fluid, in which oil and water are made 
to combine by means of yolk of gum, or Bupar. 

EMUNCTOIIY (from emwigOf to dmin off, or cleanBe). The 
vCBsels through which effete matter, or liquids, are discharged 
from the Ixxly are called eniuuctories. The ancients gave the 
same name to the glands—to the 2 )arotid 8 , wliich were thought 
to witlidraw injurious matters from the brain, and to the axil¬ 
lary and iwjuiml glands, which were supposed to render the 
same service to the heail and liver respectively. 

ENAMEL, SHADED [Enamelh and Enamel Work, E. C. 
vol. iii, col. 8741. 

ENAMELLED WAHE fE, C. vol, iii. col, 873|. The lining 
of iron vessels with a vitrified or (omnnd film, or glaze, is more 
and more extensively ado])ted, on account of tin* wholesonui and 
clean surface thereby obtained for culinary use. Tlie enamel 
varies, or ought to vary, with the kind of ware to whicli it is 
applied ; and as the ingredii'iits are selected from an extensivi* 
list—quartz flint, washed sand, felsjxiv, cullid or broken glass, 
broken pottery, borax, soda, salt])etre, carbonate of magnesia, 
carbonate of ammonia, oxide* of lead, oxide of lime—niany 
degrees of <jualitv can Ik; obtained. Some kinds of enamel are 
best suited for onliniiry cooking vessels ; others, for resisting j)ar- 
ticuhir acids, alkalies, or gases, are most adapted for shijdioard 
use ami for lining iron gas-pi])es ; Avhile others again an* siiitahh*, 
for door-numbers, waggon and insurance ])laU‘s, name ]»lat(!s, 
and the like. In the ordinary Wolverliainpton process, the ware 
is cleaned and scoured, made hot, eoverc'd with a first coating of 
enamel by means of a brush, dried, and then covered with a final 
coating. Some of the liollow ware now made at Birmingham is 
manufactured both without casting and Avithout soldering'; sheefs 
of good iron lieing stamped and liamniered u]» info tlie forms of 
saucepans, basins, and tin* tike. Tliese articles arc enamelled on 
the inside ivith an enamel et)nsistiiig of about 40 jiowdcrcd flint 
glass, 7 carbonate of soda, and -1 boracic acid ; the Avare is 


A cavalry regiment requires a front of 224 paces, and a depth 
of 223 paces. A battery of artillery requires a fiunt of 114 paces 
and a depth of 70 paces. lIoAvever troops are encamped, dry, 
sandy soil, should, if possible, be selecteo, os otherwise the men 
suffer much from fever. In the English anny bell tents are 
usually used for (samj) purposes. These tents hold 16 men, and 
are good and healthy ; hut experience has shown that the trans¬ 
port re.quired for tents can never he obtained, and the troops 
liuve then to sleep in the open air. Tlie French troops use tentes 
d’abri, small tents, which contain three men, and are carried 
by the soldiers tliemselves ; but us it takes three men to cany one 
tent, if one man for any time is absent, the tent is useless, and 
the soldier is at all times overweighted. The Prussian army has 
met this «liiliculty, by arranging that the soldier shall always 
bivouac, and training him bn* this important duty during peace 
time. 

ENCAUSIS iji, and koiw, lo hum), biuns and scalds, 
and the inllaiimiulion caused by them. 

ENCEPHALON (iy, in, and the head), the parts 

Avithiii tlie. skull, namely, the rcrchntm, ceveheUnm^ ani\. medulla 
ohloiHjala, Avith the memlnanes that cover them and the nerves 
lo which they give rise. Tlie. tenu nu vphulitisiwmiiH an inflam¬ 
mation of all these ])arls- ■ of the bruin and its membranes, 
though it is sometimes upjdicd to the substances exclusive ol‘ 
their membranous iiivestmenls. Eiicephalocek is a term a])plied 
to a tumour, or beriiia, of the brain ; and cncypluUuid to a soft 
eanc(*rons growth, or enciphitloxix, tlie cut siirJ'ace of which hits 
an a]qtear.‘inc,e resembling that of the brain. 

ENCHANTMENT {iiindiUinir.iittiiu) is aindly the measured 
or chanted re]K.*titi«)ii of magical sounds and formului for tin* 
ac<**uu]disliment of A'arious supernatural n'sults. In this sense 
the Word is clo.si*ly related lo the Anglo-Saxon spell, a word, ui' 
form of word, and to charm, or niniirn :— 


washed and cJi'anedin nci<I, moistened witli guin-Avater, sprinklt'd 
over Avitli the enamel in the form of powd<*r, dri(*d, and heat(*d 
just to the fusing point. In eiiameniiig variouN kinds of Avare, 
difliculties are jiresented by the fact that some kinds of iron take, 
the enamel less readily than others ; the enamel has a temlency 
to chi]) off if its e.x])nnsion by heat is nut exactly equal to that 
of the iron ; and it is also found that each quality of iron re- 
(piires an enamelling temperature ditferent IVom tlint of others. 
To olndute some of the.^fc* dillicullies, a ])laii lias been reeeully ! 
adopted in France, of putting the ingredients of onlinury whili* 
glass or enamel upon the ware in a (!old slate, aiul heating it in 
an oven to a teinperature of vitrifieution ; a lilm of iron is said 
to combine chemically with the silicic acid of tlie glaze, ami 
form an irremovable silicat<i of iron. 

ENANTHESIS {iv, in, and ayOtu, to blossom), a term nse»l 
by Dr. Mason (food to designate diseases, or rashes of the skin. 

ENAHTIJROSIS (ir, in, and &pOpov, a joint), a term used to 
designate tho.'^e joints of the body in whii-li the round head of 
one bone moves in the hollow of anotlier. Tliese .are also know n 
as hall-and-Horkct joints. 

ENCAMI^MENT. Troops when in the field are eneam]>ed, 
that is to say, they form te,mjjorary towns or villages, which have 
to be moved as they advance. 

Encamjiments are of thi-ee, kinds :— 

Ist. Hut, or perinanont encanqniient. 

2 nd. Tmit cucamiiments. 

til'd. Bivouacs. 

The first is u.sed only when troops go into Aviiiter quart(*iN, 

The second is usually used during peace maiumivres. 

The last is that which is used when armies are actually < ii- 
gaged, no troojis ever having been able to carry tents Avlieii 
moxnng rapiilly in the field. 

No matter of what nature u camp may be, it shouhl be made 
to confonn lo Hie following principles ;— 

1st. The front of the camp should oorresjioiid in extent Avitli 
the front occupied by the force Avheu dephiyed in line. 

2 nd, The means of piassing freely through the camp with a 
Avide front should be niainlained. 

3rd. The tents, huts, or bivouacs, should be disclosed Avitli a 
view to the greatest amount of order, cleanliness, ventilation, ami 
security. 

4th. The camp should he as com23act as jiossihle. 

The space occupied by troops varies of course Avith the num¬ 
ber of men in each regiment or corjjs. A regiment 480 strong 
requires a space 144 paces wide by 164 jiaces deep. 

A regiment on a war footing requires a space 464 paces wide 
and 235 paces dei'j). 


('anniiiii \«*1 oddu possiuit (leducerc liinnm. 

Eiichaiitmonls were used in uncieiil times, and still survive 
amongst ]K!()ph* of u hov state of ciA’ilisatiun, as a i-ecognised 
de 2 »art.me,ut of idiarnuiey, in the jireparation of jdiilters, or the* 
invention of medicaments for evil or for benevolent imiqioses. 
'file act of enchantment was performed in order to I'tfect ii dis- 
Imhance of tlie flemeiit.s ; pj r.iisi* tempests, or to seeure fuvour- 
.ablti Aveatlier; to tlistmc.t the ])lanets in their orbits, and to 
make the lieuveuly bodies subservient to human interests; to 
raise the dead ; to evoke spirits or demons ; to destroy liostili* 
armi»*s or individuals; and to avert dangers and diseases, 
whether from human beings, from animals, or from the fruits 
and jiroductioiis of the i‘artli. Ev(>n Avheii the practice or the 
act of eiicliantnicait Ava.s not inqdie.illy or ahsolutmy relied on in 
ils(*lf, it entered largi'ly into A arious magical ojierutions of a 
more (‘xtciiidi'd nature ; lo the ellieacy of Avhich it was so near !,a 
e.ssential th.at the Avord enchautmeTit at lengtli assumed a generic 
sigiiilicntion as exjuessiie of sujiernatiiral inllueiices generally, 
and Avas receiveil into ordinary spcH'.eh to describe tlie sum ol 
delight or ec.stusy, and the iiTesistiulo power of talent, of beauty, 
grace, sinqilicjly, and Hwtjcliiess, to which of the senses soever 
tliese might .iiipeal. 

ENCllOIllAL, the demotic, or later cursive, language of 
the Egyiitiaiis. [Hiekoglyi'HICS, E. C. vol. iv. col. 684; 
Eoyptian Lanouage, E. (’. S. col. 837.) 

EN(CYCLICAL (a Avonl derived from the. Greek, kvkKos, a 
< ircle, and, more directly, from ’ey/cwcAioj, circular, jieriodical. 
revolving in a cycle) is, strictly speaking, an adjec.tive used to 
designate a Letter (Liffcrtr I'lir.yrhnr, n’rriiktres, or catJtolicm; or 
EpUiuUi, (')ir{fvlira_ &c.l addiessird by tlie Pojje to the entire 
hierarchy of the Ghnrch of Rome, anil li> the faithful genemlly, 
for the purjjose of conveying instruction or advice on some, 
jioint of dogni.'i or (‘cclesiastiiral discipline. Such a letter, irie- 
s^iectively of any thi'ory of jiapal infallibility, claims the right lo 
h»* received and considered with jiious respect, and with a willing 
mind ; and a contumacious treatment thereof is considered to ex¬ 
hibit a degree of individual pride and arrogance utterly foreign to 
the obedience of the gos])el. Tlie origin of encyclical* letters has 
been ideiilitieil witli tlie occasion on Avhich the “ apostles and 
elders and brethren” of the Gliurch of Jerusalem sent out letters 
to till* Gentile converts wliicli authoritatively released the latter 
from the buixlen uiid necessity of Mosaic observances. In this 
circular letter was incorporated the formula, “ it seemed good to 
tlie Holy Ghost, and to us—-visum est Suiritu Soucto, et nobis,” 
wliich Mterwards passed into the style adopted hy general 
councils. 
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ENCYSTED. 


ENOIIAVED STONES. 


ENCYSTED (^i', in, and Kims, a cyst), a term applied to 
t amours surroimded by membranous bags. 

ENDERMIC, a term applied to the method of intTOducing 
luediciues into the body by the skin. Of late the injection of 
Kiiiall quantititjs of solutions of mor]>hia and of other active 
remedies by nioaus of a syringe made for the purpose, has been 
largely practised. 

ENDO Avithin), a Creek prefix largely used in Natural 
History, as in the terms endoyen, vudoearp, &c., and occasiomilly 
in Medicine, ns in endorardiim, the transparent nienibrane that 
lines the h<?art, and aniloamlitin, inllamniation of the same. 

ENDOGAMY (from iv, in, and ydnus, miirriage), among the 
lower races of man, the restriction of marriage, to memlu'is of 
the same tribe, family, or totcan. | Exon am v, E. C. S.] 

ENDORSED. In lieraldry wlu'n two animals are. bhi/.oned 
back to back they are said to be endorsed [Hki{alj)KV, E. ('. 
vol. iv. col, 070], Eitdum'. is also a diminutive of tlie ])al(*; it is 
half the width of the i»all(it, whieli is itself half the whltli of 
the pale. [IIkualduy, col. 005.] 

ENERGY. TJiis word, wliieli now net npi»‘s so prominent a 
position in sciema*, Avas first employed, in a scientilic sense, by 
Dr. Thomas Young, avIio, in the Eightli Lecture of his coiirst* on 
Natural Philosophy, says :—“'I’lie term energy may be a]»pli»*d, 
Avilh great ]>roprielv, to the ^nodnet of tin*, mass or weight of a 
body,^ into the wpiave of the nnmlier e.xpressing its A’elocity. 
Tims, if a Aveight of one ounce moves with the velocity of a foot 
in a second, we may cull its energy 1 ; if a. second bocly of two 
ounces liave. a Y(‘locity of feet in a. s(‘eond, its energy Avill be 
t\vic(i the sipiure of d, or L^.'* ^Pliis ]»rodiict lias Inaui denominated 
the living or asci'inliiig force. (See A’ls Viva, E. C. a'oI. viii. 
col. ()i7.) Suppose a Aveight of 1 lb. re.sting on the lloor to be 
drawn up to the height, say of 10 feet, liy imams of a cord and 
]iulley, we ('videnlly confer ujioii it a motion']»roducing ])ower ; 
that is, under tli<‘ action of gravity, a mol ion is now jio.'^sible 
which did not before e.xist. it has, in fact, pos.'^ible energy, or 
]>i)t<‘ntiiil energy, as RanKiiie liapjiily names it ; «tr that energy 
Avhich the system has nut in ])os.sc‘ssit»ii, but has the ]»ower to 
acipiire. This ]iotential energy stands in contradistim-tion to 
the actnnl or iiiorin<f energy, m- as it lias been nanu'd by Thom¬ 
son and Tait, the hinvtir t'neigy (from KivnTnds mo\ ing). The 
Aveight thus druAVii up is in a condition to fall, and in fulling is 
capable of tuniing a machine <.ir [>(‘rforming other Avt>rk. Tf 
Kuddciily released, the weight AVoiild leach the earth Avith a velo¬ 
city of fiiet per second, and in the. act of falling, the energy 
hecoines active,so that the distincliou is clear belAveeii potential 
energy, or emugy hi store', and kinetic energy, or energy in 
action. 

It is evident that the weight in ilescending loses its potential 
energy and accpiires dyiuiiiiic or kinetic, energy ; so conversely, 
as the kinetic energy becomes diniini,shed, the potential energy 
is ineveaRed ; and the sum of these two energies is therefore con- 
slant. This is known as the “conservation cjf energy” [see 
Physical Forck, Gunservatjon of, E. C. a'oI. vi. col. 489]; 
the general statement of Avhieh is, that the total energy of any 
body or .system of bodies is a ipiantity Avliich can neither be in¬ 
creased nor diiuinislied by any mutual action of tbe.se. bodies, 
tliougli it may be Iransfonned into any of the forms of wliicli 
erieigy in susceptible. 

There are of course us many kinds of energy as there are of 
force. Forces cajiable. of producing perceptible motion behmg 
to what is called “ visible energy,” in contradistinction to tlio.se 
ntlier furce.s Avhich aet only between the. moleenles (»f the body 
and are knoAvii a.s “ molecular energy.” As an examj)l(' of visible 
energy, we may refer to the Aveiglit of a clock wound up ; its 
visible potential e.nergy be.coines expend^^d in descending tuid 
driving the clock, but this energy <loi'S not de])end on the piece 
of metal that forms the widglit, but on its 'jmsitiim Avith respect 
h) another body, namely, the (*arth, which attracts it. Even 
Avlien Avound up, the Aveight is only imtentially active, unless the 
clock be. set going, so that iiotcait iul energy may I'xist in a body 
or a system of Avhicli the parts are at rest. A head of Avalei* is 
another example of visible ])otential energy. As exaiiijdes of 
molecular energy, may be mentioned many ai»plica,ti»tns of the 
lurces of electi-icity, light, heal, and chemical action. An in¬ 
candescent body radiating its boat to a distance is an example 
of molecular energy Avhicli is really motion, altliongh it is in¬ 
capable of being detected by the eye. But there are case.s in 
which these last-named forces ore kinetic, as when bodies in 
opposite electrical states attract each other, or a current of elec¬ 
tricity deflects a needle. There is also patential energy stored 
up in gunpowder. But in cases sach os these, molecular motion 
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or molecular energy may perfomi actual vvorlt, as Avhen an 
electro-magnet attracts masses of iron. 

It has been sliowii by Joule that whenever heat is generated 
by incchttiiical action, an (iqiiivaleiit amount of kinetic energy is 
lost. In shori, Avbenever energy is developed in one direction, 
an ecpuA^aieiit amount disappiiurs elscAvhere. {^Sec Heat, E. C. 
vol. iv. col. G4b, and E. V. S. ; Physical Forces, Correlation 
OP, E. C. vol. vi. eol. 48t).J 

ENGINEERING, AGRIOULTUllAL. The amount of iiia- 
chiiiery no\v' in use in agrieultme reouires men educated in 
this hraiudi f)f art expressly for controlling its manufacture ami 
use. A visit to any of onr large imjilemeiil mannfactories w’ill 
shoAV the truth of this in a ]>raclie.al light, 'I'lie manufactory of 
Messrs. Clayton and SliiittleAvorlh, Stamp End Works, Liiicolii, 
Avliic.h covers f(»iirteen acies of laud, Avill serve as an (*xample. 
Here about a lliousand sUaim engines and as many tlire-shiiig 
macliiiies are made yearly, besides a great number of oilier 
urtich‘.s. In each de])artment the most imiu-ove.d machinery i.s 
brought to bear ii]>oii tin* maiiiifaetiin', so that skilled inaiiiial 
labour is reduced to a minimum, ami yet eleAm.u huiulri'd 
hands are daily employed, beside.s .several hundred more in 
Austria ami other ])lace.s abroad, for putting uj» exported ma- 
chineiy aial executing r(*])airs. I’e.sicles tlu; priiudpal, a great 
many subordinate (‘iigineers an* also reipiired. Steam engines 
and tbresbing macbiiii's are the eliief ju'oduciion.s of the lii'iii. 
liiirge.ss and Ivey, Lie lit ford, on the oilier hand, are almost 
exeliisiAmly employ<‘d in the iiuiiiiifacture of mowing and reap¬ 
ing iiiachines, Fowler and Co., Leeds, cbielly turn out steam 
cultivating implemenls, itc. We, might thus name some twenty 
large firms, besides fruui one to Iavo liumlred small ones, did 
space permit, and jioint out, .suinetbiug ])ei;nliar in the engineer¬ 
ing reipiireineiils of each, but the abuAm Avill suHice as an illus¬ 
tration. Detaiks Avili be fouml under the iianie.s of the diHevent 
Agricultural Mac-bines, E. (!, and E. C. S. 

ENGINEERINC, DRAINAGE. The thorough (Irainage of 
laiul on the ^larallel .sy.slem, by conlraet, has called into exist¬ 
ence a ]>rofe..s.sional class of iiu'ii iioav generally de.signated 
“ Drainage Engineers. ’ They are also emjdoyed in laying out 
and executing Avorks for I lie ap])lication of toAvn seAvage to 
lami, and, in short, all jieiiiiaiieiit iiu[)rovement.s in agricultuiv. 
Drainage engineers reciuire a thorough knowledge of llie geology 
and metoorology of the I’eainirv, in connection Avith its agricul¬ 
ture, liorLiciilture, arboiieulluiv, and iiisciculture. Statutory 
mea.sures liaA’e beiui oltlaine.d from the Legislature to ('liable the 
owiu'rs of eiitaiUid e.slates to liorrow money on thi' jirincijili* of 
redi'emiiig interest, and to permit the formation of companies 
for mlvancing capital to invest in llui improvumont of landed 
property by draining, (.S:c. 

ENG'INES, STEAM. ("Stk.am-E.voi.vk, E. C. and E. C. S.] 

ENGRAUjED. In lieraldry when the line used in dividing 
the held is formed inUi a series of inverted arches or cusps it is 
said to be i niindled ; if it Avere turned overit Avouldbe described 
as inveckd —see the ligs. i and 2 in IIeralpry, E. G vol. iv. 
col. (ICO. 

ENGRAVED STONES. One of tlie earliest art.s acquired 
by mankind avus that of fuiihioiiing Hints and other hard suh- 
sUiiictss into tlierecjiusite shape of arrows,axe-lu'ads,and hammers. 
As civilisation proceeded and tlie neee8.sil.iii.s of mankind iii- 
crea.sed, the language or jiictiiivs inscribed on rocks gave ri.'jC to 
the art of eiigraA'ing in relief or intaglio, and a ready transfer of 
it from the larger nia.s.ses of rocks or tablet.s Avas the- engraving of 
small ])ii'C('s of bard materials Avith de.vice.s, incised or in in- 
laglio, for the jmrjtose of the .seal or mark. In an illiterate age 
such seals or marks super.sedial the use of the signature Avith the 
igiioi’ant, and became a necessary acconnianiine.nt of ideiitific-a- 
tioii even Avitli those who could Avritc. To the use of tlie- seal or 
signet niiLst he attributed the rise- of the art of engraving on 
li.ard, beautiful and translucent, or opaque stone.s. Such at the 
higlie.st period of their development not only viA^alled but almost 
surjiassed the liigliest I'H'orts ol‘ llie glyptic or the graphic- art. 
The 1ir.st engraved stones are the. Egyptian and the Labyloiiian, 
and altliongh it is dillicnlt to decide Avliii b inay be the. earliest, 
there is no doidit of the older civilisation of the Egyptians, and 
it Avill con.scqnently be desirable to coninieiice Avitli them. 

The earlii-'st ore in form of samdnn, Idiqur, standing upon 
an oval base, or else iijion rectangular he/.el.s. 1 hose are ])ierced 
through the long axis for the ]iiir])o.se- of setting as the bezels of 
rings, and arc made of talcose schist covered witli a pale yellow 
or green glaze, having been passed lor the purpose through the 
furnace, and have engraved on their o\"al base the figures and 
names of deities, kings, public functionaries, animals, mottoes, 
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lonuH were used idr tlie wiiue purpose. Tlie.se arc in intaglio, 
and tile searuli.s wert! iiiijiressed when used on n finely levigated 
clay. The intaglio i.s well engraved, l>ut soiiietiiiies linear and 
cottr.se. Sonielinies scarulneoid.s or .si'iiralw without legs and 
elytra well defined im; ein^doyeil in.steail. Sueh Hcurahs upjiear 
he 4th and Tith dynastie.s. At the time of the 12th dyiiusty, 
eylinders of the same materials, uml fidin 
1 to 2 inehe.s long, came into use, hut 
were not u.sed later, 'fin* ns(‘ of these 
.scarahs re.vived inaler tln^ iHth and IJ)th 
dynasties, when they were letter ext?- 
cuted and xvith a remarkaldy line gla/e. 
d'heir gem'ral dimeiisiun.s arc* (ioiu 1, to 
iiieli ; hut in tlie reign of Amenophis 11. 
and TIT. larger ones, as ninch as :i inehe.s 
long, reeoi’ding the marriage of the king, tin- 
limits of his empire, the eonslrue.ti<»n of a 
lake, and lla- numher of lions In- destroyed, 
were niad('. After tlie HMh, this elass of 
.signets heconn-s rai-e, and disappi-ars at the 
elose of the 2<Ilh dynasty, or ahont the .“itli 
, eeiitui-y n.e. ^fliey were not made on the 
with !' lathe or engraved hv the wheel, hut apiia- 

The art of engrai ing on liard stone alsoap]a-ars at an early ])eriod. 
A green jasper searah.'eus, of Si-hakenisid', of the 11 th d\ na.stv, set 
in a gold Iraim', ami oilier si piih liral searaha i, eiigravid with 
long inscriptions in intaglio, of hasalt, diorile, jaspers, .sle.atite, 
and other .-tones, were made iVoiii tlie l«(h to the 2Glh d_\naaly, 
after whicli their u.se also disappears. Much rarer than the 
.sca,rah.s of tale-o.se schist arc tlie .siiiiai'es and ovals and other 
he/cls made of ja.speis and eaiJieliaiis which apju-ar in the l.stli 
dyna.sfy, and were continued till the 2.sih, after which the 
Egy])thm engraving in stone .seems to have heeii .similar to lli<- 
t^ersian, J’ha-nician, (In-ek, and c<tiileniporaiieons nations. 
There is a hcauliful iK-y.el of yi How jasper engraved with a hull 
on one .side and a horsi- on the other, and hearing llu‘ name of 
Amenoplns IT., wliich is ]ierlia]iK the finest .s])ecimen of engraving 
on hard stone liy the I'gyiitians which Tias survived. A kind of 
green oTrsidian lias engraved on it the name of the <|iieen llat- 
sTieps of the same dynasty. d’nie exiimpTes of lliis kind of 
engraving are however rare, and many s]»nrious imitation.s have 
led to the belief that the art was more ]>ractise<|. lm]iorlan1 
Egynliiui rings of tliis jieriod were often made of gold, and tin* 
hezels of opaipie glass or jiasle. 

Next to the Egyptian, the Tlahvloniau engraved .stones stand 
in the onler of time. The. signets in u.se of tliis people were 
cylindrical,‘also jiierced through their long axis for the juirnosi* 
of rolling their Jiiilire.ssions acm.-s the clay dociinieiits. Tlu-y 
vary from 1 to 4 inches in length, and ?, or ] of their diameter in 
breadth. They are made of various materials, as lime.stone, 
magnetite, Inematiti!, a very ])revalent iiiiilerial, jasper.s, crystal, 
ttinl shell; and have engraved upon them llirce i»r jnore figures, 
generally deities, often accompanii-d by two or three lines of 
Btthylonian ciuieifonn, the name ol the ])o.s.sessor, his fatlu-r, ami 
the deity to whieh he was devoted. The >nhjeets appear to 
have heeii engraved hy the wheel, hut are olleii 
veiy rude in exi-e.ulion, and the eylinders seem to 
have bi-eu Jeady made, the Jiames heiiig after¬ 
wards insei'led, The.se cylimlers commence with 
Urukh, n.c. 2200, and eontimied in use till 
Nehuchttdnezzar and Ids stiece.ssor.s, hut wen- 
not ill Use aflei- n.c'. .^i0(». Some of the first 
were made, in the <lays of Khammnrahi, and sur- 
]iiis,s those of the sec.ond .llahyloniau monarchy. 
Contemporaneous with the. middle peiiod of these 
arc the Assyrian cylinders, .some of which are 
supposed to iie about n.c. !)80. TIu'V are chiefly 
chalcedony, canieliaiis, and other trau-slucent ma- 
teriala; hut the amazon stone, a kind of sma- 
Ha'inntito Ba- rugdus, emerald, and jaspei-, were used. The 
general devices an* of the same kind, with As¬ 
syrian deities, hut llui use of inscriptions is much 
rarer, and it would aj)pear from the clay tablets that seals 
were used by private persons. Tlieie i.s a remarkably fine 
cylinder of this period with the name of Muses-Ninij), who lived 
n.c. 850, sliow'iug the height attained by the art, far Bur[,>a88ing 
that of the Babylonians. Another is sup^iosed to have been 
the signet of Sennacherib. Jn Assyria conical gems, chiefly of 
chalcedony and jasper, were also used with devices of deities ot 




the base, but unaccompanied with the names of owners like the 
Babylonian cylinders. Their base is often slightly convt'.x, niul 
they Averi* engraved with the* xvheel. A blue, .sapphirine chalce¬ 
dony was the favourite material, and the work occasionally of 
great fineness. (.'ontem]iorane(ius with these cylinders are the 
signets of coiiieal or conoid shape facetted hy 
planes tangential to the conical surface, and often 
slightly convex at tlie l)a,se where the .subjects, 
chiefly derived from Assyrian mythology, are en- 
graveil with gri'at fineness. They liuve, a hole at 
tlie upper enil for suspension, and were impressed, 
not rolled like the cylinders, on the clay. Tliey 
are ])rim'ipally made of eai'iielians, sards, agates, 
(|mut/,, ami sii])])hirine ehalcedony, and rarely have 
inse.rijitiuns. both cylinders ami e.onoid seals were 
eontinm*d under the Persian rule, and that of 
Dariu.s Ilydaspes, ii.c. ,^>17, AViis foiiiul in Eg)'!!!. 
It s of greeiiisli chalcedony, has finely engraved 
the nioiiairh in his chariot .sliooling a lion, and ha.s a ti-iple in- 
.seriplion in Persian, Median, and A.ssyrinn 
I'haraefi'is. The conoid .stam]is of the Persian 
]»friod an* chiefly cut in onyx and its varie¬ 
ties, ami their favouriti* subject is a Pt*r.'.iim 
monarch destroying a lion, 'i'he arts in Asia 
(hiring the rise of tlie Seleiicid.s, and in Egypt, 
under till* Plidemies]irodured engraved stones 
of (Jretdv style, mingled with Asiatii* and 
PgNptian emblems; but it I- certain thiit 
altlioiigli (In-ek iirt and langinigi- pn-vailed 
at eoinl, Ili(- cuneiform and hi(*roglyphic 
chaiaeleis eoidiimed in usi* among the pe.nph*, 
and tlie Seh-iK'id tablets of A.ssyria have, tln- 
.M-ais of the Aviiness di'Iivered from conoids 
or llai stones. Pnder tin* Parthian dyna.sty 
of till- Arsiicids, a])pi*ar purtrait.s of mnnarehs 
and iiidi\ idnals, animals, and other dexmtes, 
ai-eonipaiiii-d by Pi-lih'vi in,scrij)tions, tin* 
iianii-s and titles of tin* ]»ossi-*Hsoi-s or [lersoiis 
n-pn-.M-nted. The siihse-nm-nt dynasty, the 
Sa.ssanian, ruled from a.i>. 22(5 to -\.o. (ioi. 
Sjilu-i-oidal I'oriii.^, also pi(*reed, of e.hah-.e* 
dony, earnelian, jaspei-, and 
vaih-d till tin- linl i*.enliu-v A.i>. 
ihev Avi-rt- .■>nin-r.-ed(-d hv tln- 
^ The.* 
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Avas the garnet, especially the almandine, hut lapis lazuli, ame¬ 
thyst, nic(-(do, and (-arnelian wen:also u.sed, ehietly eoiiV(-x, ova! 
oil oin* .si(l(-, and hollow hi-m-ath. Some of the.s(; stones are (d’ 
coii.siderahh* size, oval, and two inches long. The names of 
.some monarchs havi* Ix-i-n n-cogni.sed on royal signets, as that 
of Rahram Kerman Shah, the .son of Sapor tin* (Ireat, in aine- 
thy.st, and others in eann-lian and hqiis lazuli. TiUter stones in 
cariieiian of tliis de.scrijition, of the Indo-Seythie. ])i*riud, con¬ 
tinued to be made till the otli and (Jlh (.-(-niurie.s A.D., accom- 
]ianii-d by Pelih-vi and other legends, convex oU one side and 
Hat upon the other. But tin- Uonuui siyh- of the flat, OA^il 
sigiu-t Avas ill use at the same jieriod, aud a re.markahhi stone in 
iiiccolo rejireseiits Rahram Kerman Shah, a.d. 38t), trampling on 
a fallen Kouiaii soldii-r. 

Engraved stones of a deha-sed .*>tyle of art continued till 
the Hegira, A.J>. (122, avIh-ii the art confined itself to in- 
ci.siiig in Oulic, .-sL-nlenci-.s of the Koran or the naine.s of 
|»rivate jicnsoms, witli a few nrahesijue or floral ormiiiient.s, on 
Hat oxails or sijuaivs; and a.s such the art of st-al engraving 
has reiuaiiied in the .Mussulman Avurld to the pres(-nt day, 
SOUK* of the specimens Ijcing engraved Avith great accuracy 
ami taste. Wdiih* the. art in Egyjit and Babylonia assumed 
thi.s direction- at the earli'-„st jieriod riiccnicia and Palestine, 
imitated more closely the. Egyjitian—the scnrabanis, carved on 
an oval base, and the scarabieoid on a convex oval, were the 
favourite form.s of this branch of the Semitic family. The 
scuraluui are nut generally so distinctly carved as the Egyptian ; 
but are generally in hard stone, such as agates, sajipfiirine, 
chalcedonies, ami a green chlorite, and other jaspei-s. Th« 
subjects are generally animals, the supjiosed god Baal, resembling 
the Egyptian Bes or Besa, sjdiinxes, and Egyptian deities, repre- 
senteil in a Phoenician stylo intennediate between tlie Egyptian 
and Assyrian. The legends with Avhich they are accompanied 
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ill Plioonician are the names of the jjemons for wliom they Avere 
jnacle, sometimes Avith tlie addition of an epithet, bnt never of a 
maker or engraver. The later ones, Avitli ITebrreo-PiioDnieian 
inscri])tions, some of which liaA'^e been found in Jerusalem, have 
generally inscriiptions only, although combinations of animal 
forms were not forbidden to the Jiiws. The most reinarkabh; of 
these simply inscribed scarabs an*—one of sapphirine chalcedony, 
of beautitulfabric, inscribed with the jiami* of Jhiliathon, found at 
Reyrout, and anotlier of steatite, w'ith the nann* of TIagai, perha})s 
the pro]diet, discovered at Jerusalem. Some of 
them have hihlical names 'J'he tombs on the 
Island of Sanlinia, es]u‘cially those of Tharr<)S, 

I have produced many of llu*si‘ scaiabs of a soft 
green chlorite. The use of the. scarabs jtassed 
from Plifcnicia to Etriiriiu The Etruscau scarabs 
are none earlier than tlie Cth or later than ilie 
:ird century u.o. They were. ]»robably copied 
or imitated from the Pluruiciau and Egyjdiau, 
from both of wliicli t]n*y differed iu slia]»e ami 
other details, the legs ot tlie beetle being ofli-ii 
less ilevcloped and the Joiui becoming .M-araba'id 
or a cahochoii. Tla^ .subjects are engraved in 
archaic style, <leep intaglio, uflim iu inferior 
H])ecimens in sniik liemisplieres united. Tlie 
C'liiilce.leny T*ltir- better c.MUUidc.s re,.semlde in .style archaic (Jreek 
niciiui wiuMlwns wllicli the subjects AVere derived, coli- 

*’ sisting of heroes ami demigods, e.^peeially Her¬ 
cules, Peleiis, Tydi'iis, 1‘ersens, Paii-^, and olhel•.^ 
derived from the, older legends. These ligiires arc .sometimes 
accomi>anied by their luinie.-' in the Elnisean eliaraclers ami 
language, ami Avere, like the bronzes, eb-arly made by Ktruscan 
artist,s.^ The h<'V“urite stones Avere the earimlian or oriental sard, 
I'balcedonies, garm*!'^, agate.'', jaspers, and eine.raMs 
Avere move rari'ly used. Tin* sul jecls liave (»flen 
a biiml graiiulaled, with a guilbtebe, bigbly ela- 
! bora1('(l, us a kind <if bor<ler, like the engrailed 
band of coins. 'J'lie Etrn.scaii .''carabs liaM* never 
the names of jio.s.si*,ssors or a.i'ti.''1.s engraved upon 
tbe.m, ami dilfer in this re^]iect from their jne- 
decessors and conteni]Kiraih*.s of the Semilie. iac<*s. 
After the fall of ITruria they disa])]K-ared. amt 
these cliarmingand iivslnictive e.vamjiles of ancient 
art gave way to the ilat .■signet stone employed l»y 
the Greeks and Romans. 

S.ird KtniHciin Tin*, early examples «d' Greek engravetl stones 
Tviour*'** jirohahly belonged to the se.nraha*oitl c.Ias.s, hnt 
those of this shapi; found in Greec<‘, or the Isles 
and cidoiiies, are of line work, and belong to a later ]>erio(l 
of the art, Avlieii it laid attaim*d jierfeition. It is diliicult 
imh*ed to iioint to any e\am]>les of archaic engraved stones 
• •f ]mi'e Gi'cek Avorkmanship, although some examples are 
known of such Avork Avithin a border resi-mhling the Klrnscan, 
Avhicli oriianieiil was retained in the Gieco-ltalian gems, if indeed 
such stones are not the, ha.ses Avhich liave been at .some time 
detached from Etruscan scaraha>i. Such .stones may June been 
carried by commerce from tin* shores of Italy to Greece ; but the 
excellence of the Greeks in die-sinking for their coinage shows 
that they Averc capable of the higliest excellence in engraving 
liard sul^staiices. The scarabs of Etruria Aveiv at all events eoii- 
teinporaiieou.s with an excellent ])eriod of Greek art, hut can 
.scarcely he. considered to descend as late as the. 1st ceiiliiry 
n.c., nor are the nio.st rude nece.s,sarily the olde.sl, as the arl.s 
declined in Etruria, es])eciallv after the fall of AT*ii, n.t’. 
;«)G. 

The engraved Htoiies of Greece, which do not rmige liigher 
than the 4tli century n.c., exhibit tiguivs carefully elaborated, 
hut stiffly draAA’u and liaving the intaglio of a modulated 
surface. As the art advanced the suljecl.s are treateil Avilh 
greater ease and dignity, the druAving is more dtdicate, the 
hair is light and elastic, the details are more ex<]uisite, ami 
the space, or background is Avell Idled up. The composition 
rarely exceeds tAVo figures, the Huhject.s are always mytho¬ 
logical, never liistorical, and at tlui earliest period there are 
no inscriptions on the gems, no name.s, either of proprietoi-s, 

S irsons represented, or artists. Tlie .same, applies to the engraved 
reek stones found in Italy, which replaced the scarahsei aftiii* 
the 3rd century n.c., and Avhicli exhibit greater depth of engraA'- 
ing and treatment, and freer and more voluptuous execution. In 
this state the arts continued till the days of Alexander. Tlie 
Greek stones are of various kinds, said.s, canieliaiis, hyacinths, 
ganicts, siiinihirine and other chalcedonies, agates, emeralds, and 




beryls. Each substance Avas iu a degree usctl iu relation to the 
subject, as the beryl marine subjects. 

Among the Gi-eeks rings precedeil .oeals or (uigi uved stones, and 
that they Averc in early use is jiroved by tlie laAA's of Solon, n.c. 501. 
and the sayings of Pythagoras, n.c, 530. TJie car]i(\st mentioned 
signet Avitii an eiigrave.d stone is that of Polycrate.s of Samos, n.c. 
548, Avhich had a lyre i*iigrjivcd by llu* artist Theodoros of Samos 
on an ametliyst or sardonyx. Ar the time of tin* Pelojionnesian 
AA'ar, signets Avere in common n.si>, and an early stone of Phokiis 
is mentioned by Paimnia.s. Amongst tin* Greek monarchs the 
seal or engiiived .stom* Avas used as a mark of royal autlioiity 
and Alexander used that of Daiius, and gave his oavu to Per; 
diccas. His oavu ])orlrail was engraved ujioii a stom*. by Pyrgo- 
tt*h*s. The .seal oi iMiiliji his father had a lion for its emhlem- 
Of tin; Greek arti.sts iu this branch, certainly not later than 
Alexander, Phrvgillos is known, Avho (*ngraAmd Eros as a Avinged" 
youth, not hoy, as r<']iresi‘nted at a later period. After tin* agi* 
of Alexaiul(*r the art of laigraving (»u hard stoiic.s particularly 
ilourislied, ami even the comnion ]K'o])h* obtained cheap articles 
(»f tin* kind for a drachma. Nearly a century pri*vnms line 
stones Avell engraved were higlily ])rized, ami J.snieiiias the 
Glioraulcs, iihoul. n.c. 4 Hi, juirchascd a Cy]>rian emerald en¬ 
graved with a ligmv of Amynione for six chrv.soi, or about 5/. 1 (),s. 

to add lo a colh'ction he already ]»o.s.se.sscd. 
Tin* sojhisl llip]»ias liad engraved Jiis ring, 
prohalily a stone, with his own hands. At the 
linn* (»f till' S(d<*uc.ids and IToIemie.s many 
iM-aiilifiil stone.', both in intaglio ami cameo, 
Were made, ami one of Seleucus the ITivl, with 
the naim* of the arli.st Kurpos, is a line s]ie- 
cimeii of the intaglio of the iu*riotl, as the well- 
known cameo of JMolemy Philnleljihus and 
Arsiiioe is of the .same art in relief. Tin; art 
Ava.s probably |)raelise(l h\ artists attaelied to 
tin* mint, Avlio abounded in all tin- principal cities of Greece. 

[ The Romans are sii|>poseil to liave deriA'ed the art from tin* 

: Sabines, ami under the rejuihlic imgraved .stones Averc used for 
oHicial ami piiAiite juirpo.se.s. Scipio Afrieanns the elder hud a 
s:u<lony\; JN»mpi*y, rings engraved with three tro]iliies and 
Ji4ins. Till* j»as.-'ion for colleetions, calleil da<*1ylit»tln*e.:e [Dac- 
TA i-loTrrncA, E. ('. S., col. (is,5], from the boxes Avhie.h liehl 
them, eommeneed at the close of tin* reiuihlic. Se.anrnfl, the 
sh'pson of Seylia, imnh iln> lir.'t of these colleetions; Julius 
(kcsar gave six to the lemnh* of Venus Geiielrix, ami Marcclhrs 
one to tin* cell of A]»ollo. Phe ]iassion for Ihi'se objects increased 
under the Eiiijure. One seal of Angii.stus had a s]ihinx, Avhich 
caused his letters to he called the ihldles of that monster; 
anotlier of his rings had tin* heinl of Alexander tin; Great, eii- 
giMved by I’yrgotele.s. Later Ids own portrait, in AA’hich lie 
was iiiiitaled by hi.s snecessors. This was the AVork of the 
artist J)ioseonrid(‘s, of whom some- engraved stones are. kiioAvn, 
ami among.''t them a jxtrlrait of .luliiis Giesar. The. ring of 
Aheceiias, a great amateur of engraved stones, hinl 
a frog. The later em]>erors either ii.sixl tin; seals of 
their ]iredecessois or lad Iln*ir own image on the 
stones of their ring.s, which it was dangerous for iii- 
divi^lu.ils to use. Manv exi-,client artists Ilourislied 
umh'.r the Emidiv, as Aelius in tlie reign of 'Jdheriu.s, 

_ Alplieus ami AnThon, in the time of Caligula; 

Siini of Julius Euovlos ami N'ieamler, nmler Tilu.s ; Anteros, lJ«d- 
‘*^**‘^ 1 lerojihilos, in tin; days of Hadrian ; ami 
comi cs. Ae]»olianus, under Marcus Aur(*liuis. To an uncer¬ 
tain i»eih)d nui.st he referred Apollonides, (lliiusios, and Solon. 
After the :2ml century a.d., the art had sensibly declined, ami 
no artists of ivpute are known. On tlie later Greek and Roman 
stone.s, not only the iiame.s of artists, hut those also of oAvners 
in Greek and laitin ajipear ; the. name.sof deities and personages 
reiue.^enled AV'en* not, iiowever, engravial on the stone c.\{’e])t in 
very rare iiKStances. 

Late under the Pud(*mies, and contemporaneou.s Avitli the 
intagli, ain.se the art of engraving in relief or cameo, chiefly on 
varieties of the BiiiAlonyx, by Avhicli the figures Aveie cut in a 
light layer upon a dark ground. Some of these cumei are of 
lai^^e size, a.s inuch as ten iiiclu'.s in lengtli and hreadfli, and 
aiiiiear to have heen made for the ])uri)ose of inserting into 
armour or the trappings, phalcnu, Avhic.li Avei'C ii.sed as a kind ol 
military ch'coration. Of these, the nio.st reinarkahle arc those 
iu the collection of Vienna, Pari."-, ami Blenheim, rojiresenting 
the Ptolemies already mentioned, the apotlu.'o.sis of Augustus, 
the triumphs of Tiberius and (rcrmanicu.'^, the sujiposed Didius 
Julian and Manlia Scantilla. One of imrivalleil beauty, noAV in 

3 1. i 
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tho liritisli ’Museum, reprosmits a portrait of Angiiatus. With 
these may he classed Ihe relief heads of the Medustr, chiefly 
used for armour, the busts of emperors aud empresses, in full or 
has-relief, usetl for linger lings or other ornaments. These 
camci re-ajipear, hut of smaller size., in the 4th aud 5th cen¬ 
turies A.D., and continue fioiu the middle ngi;s to the present 
clay. Vases of hard stone, such as jaspers, crystal, and car- 
noiinns also, sometimes -with rediefs, Ijolong to this class, and 
small reliefs or camei cnida-, u’ere inserted into metallic v.ases. 
Occasionally camei liave iuscrijitioiis. and after the Ilrd century 
A.T). consist sometimes of inscriptions in relief only. 

Tim engraved stones of the Roman pe.riod resemhle the (Ireeh, I 
of which, in fad, they wen-e only a continuation, having he.en 
made hy t»reek artists under the Jlomaii dominion. J’ortraiture 
took a great development during the Roman Em])ire, and busts 
of deities, em])('.Tors, memhers of llie Impe.rial famil5', and jiri- 
vate indiviilnals, fihonml on tlnsi* later stones. Saerifne.s, 
religious rites, astrological lejireseulalious of animals jiiid con¬ 
stellations, the gods of Rome, lioth the tutelary and those intro- 
<luceil hy foreign seeds, as Seiajiis, Jsis, Anuhis, (.'yhcle, tin; 
J'lphesian Diana, .‘i]ij)ear. '^I'iie j)ersouilicati(»ii.s and deities se(*n 
upon coins, a.s Sains, lloniis Kventus, the Lares, \'ict«)ries, 
trophies, and other ty])es usual on the currency, also ]»revail. 
Conce.tti, or (p'lllli, hinls and animals united udth the human 
form, masks, and comic ligures ocelli'. 'J’here is, in fact, much 
greater variety of subject, new myths liaving been at the time 
Ideiided with the ohl traditional tonus. Krolic subjects, such 
as delighted the de]»raved taste of the Jtomans of the Em]»iri‘, 
aud lurva; shed a halo of iiiramy round the orgies of Tiberius at 
Gapri, are not uncommon. The tr(%'itmenl is different at the 
Roinaii ]>eriod, tile cntliiig dee])er and holder, hut not so tine, 
the hair more solid and less wiry, the features well marke<l. 
Tln^ exi'cutioii, however, rapidly (leclined, and after the 2nd 
century a.d. the subjects of tin* more eommon kind of stones 
were often only rudely blocked out, or sl<(‘letn'd, the lines lu-ing 
luirsli and straight, and tlie di'tails not. executed. 'J'he .stones 
omjdoyed also diflered from tliose used by the (treek-s. 'I'lie 
artists at fu’st used the eariieliaii, the sard, amethyst, aud ])eridol 
or topazius. Later under the Emjtire tlie trau.s]iareut stones were 
replaced by opaque ones, as the uieeolo, an onyx with bluish xvJiite 
and dark layers, onyxes, sardonxyes, lieliotrojie, ainl various 
kinds of jasper, which becann* a vtsry ]>o]mlar stone. Jjater 
under ilie Empire, garnets, sa]t]»hire.s. and even the. ruby, were 
engraved. The art resembh*d x'ery much that of the coins; ami 
lioriraits xvere coiitinue.d as late as the 5th century. A remark¬ 
able engraved stone of this period repre.-saits the boar hunt of 
C^onstautiiis. At this hib*r pc'iiod of tin* Em]»ir(‘. engraved 
stones were employed as lali.siinuis for various ]turp(t.ses, .-is love 
])hiltres, for the cureof diseases, uinl tin* avei'tingol’misfortune.', or 
the evil eye. l^irtieular virtues u ere at ti i billed to <*ach variety of 
hard .stones, .and the in,scrij)lions cfaitained, in Greek or magical 
characters, names of the J^ons (Mon, I'k ('. S. col. 8!U), and 
])()Wcrs (d’ the. Gno.stic and Ra^ilidian si'.cts. Great numbers ol’ 
tliesc stones have been found in Egyjil, Syria, and Uome; ami 
the term ahraxai^, from their inscrijdioiis, has been aj)plie<l to 
many of these stom!S. Their art is ])oor ; they never are in¬ 
scribed xvith the name of artists, but an* often engraved on bofb 
sides, and some of the most eoinmoii types are the lion-headed 
snake, with its lieail encircled xvith a nimbus ami seven rays, 
xvith the inscri])fion, “ I am Chitnmin; ' the god Ahraxa.s, or Juo, 
represented as a giant, armed with sjtear amt sliicJd, Jmviiig tlu! 
head of a cock ami the legs iua<le of snakes : also the x'ase of .sin.*'. 

At a liite.r ])ei'iod, under tin* l!y/antine and other enqjerors, 
the cnihlems of (Miristiaiiity begin to aj)j»ear, either alone or 
in conjunction Avitli ligures of C'hrist and other sacred jn*^)!!- 
ages. Tin* monogram of Glirist is not nm'ommon. Some few 
portraits of imperial [)ersonages of this ]HTiod exist, but, <ui 
the whole, the. art (.)f engr.iving had greatly cleclined, and the 
taste for these .stones had almost. disap])eared. Many of the stones 
have inscriiitions only, without any r(*j)re.sentation, 
the deities of I’agaii Home being ibrl>i<ldi*ii by the 
Cliri.stian wrib-is. In their jilaee was snh.stitiiled 
the mml slie.ph(*rd, the. ti.^h, and rejtre.sentatious of 
the iJeity ; but th<*.si* tinally disappeared, although 
the art continued till a late ])erio(l. As early as the 
9th century engraved stones were rarely, if ever, 
Siirdtnyx mo- made, although one remarkabh* round crystal of 
”Christ* ami ^ subject of Su.sauiia and tho 

"jromember.” Elder engrai-ed, hy order of Lothaire, a.d. 9.54— 
986, formei Jy belonging to the Ahhey of Vasor, and 
other crystals—one u cahochon, with a criiciiixiou of tJic 10th i 


century—^liave been handed down. But the rise of the art of en¬ 
graving seals and signets of bronze superseded the use of en- 
gravcil stones, the artists being content to incorporate, ancient 
engraved stones, taken at hazard, in the rings. As early as a.d. 
831, Louis the German used a gem with the portrait of 
Hadrian, siijiposcd to have been the signet of that monarch, 
set in his seal, and the, ]u‘ivate, seals of the, 12th and 14th cen¬ 
turies hav(^ oeciisionally engraved stones set in the matrices. 
Thus one, a.d. 11(50, has the imjiression of a Roman galley 
.ami two <loIphiiis ; that of Walter, Archbishop of Yolk, in 
A.D. 12(5.5, the heads of two Roman emperors; while a seal of 
13(50 be,iirs ihe impri*ssion of a m(*,diieval gem. Tho clialices, 
sacred vessels, and other ecclesiastical ol)j(*cts of the same jieinod 
wen* also set xvith engraved, as xvi'll as cut or polished, stones. 
Probably the ])revalence of tlu'se stom*,s in the East cause<l them 
to return w'(*st, and revive the jirt of engraving on them. Tlu*, 
art, ill fact, xvas probably never lost in the midilli*, agt*s, although 
Ihe, engraved .''tones of Hiat ]ieriod which have survived an* 
comparatively f(*w. Tlu^ names of Ihe artists Avere, however, 
unknown till tlu; 1.51h e(*n1.ury, Avheii, towards the close of 
tlu* century, it xvas revived iimler the Afedici family at Elo- 
renee. The earlii'.st known artist is Giovanni de.lle Oarnicdi*. 
Amongst the. artists of the iiericsl it is not possible, to specify 
all. Some of the mo.st ceh'iirated were Lenmirdo da Milano, or 
the celebrated Da Vim i ; Giovauiu*. Reniardi, who died in 1.555, 
and worked in rock crystal ; M.atte.o del Nazaro, patronized hy 
Erancis T., a]q)oinled engraver nf the Ereiicli mint in 1.547, who 
engraved eamei; Valerio dei Belli, of Vicenza, who engraveil 
I'hielly on crystal for tlu* Pope, and died in 151(5; .lacopo da 
I'rezzo ; Ah'ssandro (Aasati, or il Greco, distinguished for tlu* cx- 
eellem'.e of his design*^, xvho engraved on haid stone the portftiits 
of (iharles V. and Phili]) II. of Spain. Da Trezzo is said to 
hav(* engraved on the diamond, which xv.as certainly ])erformed 
by (Menuaite, Birago about 15(54. But I’lystnl still continued to 
be the favourite m.derial ahoul the beginning of tlu; 16th ceiitiuy. 
The art decliiu'd lor a, time in Italy, but flourished in Germany. 
IJeiiri Eng(*lhardt, a friend of A. Durer, was celebrated foi (.*n- 
graving coats of arms. Flaniinius Natalis, of Liegi*, who di(*d 
in 1594, was .amdher of tlu* same style. Christopher Schweiger, 
.snppo.sed to l.»e of Augsburg, was another celeurated German 
engraver. But the, biist engraver of the period was Coldore, 
who worked at Paris for Jleiiiy IV. aud Louis XllL, and who 
(*,ugrav(*d portraits both in canu‘<» and intaglio. Some of tlu'se 
artists inse.rteil their names in (ireek characters on their i»rotliic- 
tions. 

In tlu* following century tlu* art revived at Rome. Sir- 
h'tti, ill 17517, excelled in port raits, and ajqiroached the Greek 
.style, and he often copiiid antic|uc stiituesin intaglio gems ; and 
(Au'lo Costaiizi, in 17.50, xvho c,vecuti*<l jiortraits and imitated 
antique gems. Rega, of Na]>h*s, also imitati'il, with great eflect 
ami succe.ss, tlie Greek style of engraving. Laurent Natter, of 
Niinilierg, w.is another artist of merit, aud greatly admir(*<l 
in Rome, Me died in 17(53. Bi'cker, of (\iblentz, the eelehrated 
forger of ancient coins, engraved seals of German princes, and 
ju'uhahly fidst* gems. Probably the bi'st (tf moiUn-ii engravers 
Avas Iheiiler, born at Naples, of German extraction, Avhose iutagli 
AVer** often s*.»ld for anti(iue. To ])revent this, he. engraA'ed his 
name in (Jreek characters on his productions. Many of his first 
I'llorts, however, may still pass for anti(jiu*. 
Tho principal artists in England of this 
century Avere Ressin, a Dane, Seaton, a 
Scotchman, and Smart, Avho made, Avith 
more rapidity than merit, portraits of the 
chief jtersons of tlu*. day. There have been 
f(*.w English artists. Mareliant, an English 
artist **.stid>ii.slu*il at Rome in the same 
Ciiuiii :uH ryw'it*!, iiy o^jitury, engraved with much grace and 
*' ' delicacy, and his Avorks commanded a higdi 

price. Burch nuuh' numerous gi'ins, ami died in 1814. After him 
cam**, the Wyoiis ; but ihe art has nourished most in Italy. 
Home has prodiici'd many cide.hrated engravers. In this 
century the most e**u*l)rat**.d names are those of Girometti, Aidiosc 
workman.ship is excellent, and Avho ju-issided over tlie Roman 
mint; Pistrucei, imrivalled for design and delicacy of execution, 
Avho was enijiloyed in the London mint, and died in 1855 ; his 
daughter, Elisa Pistrucoi, distinguished for her camei ; and 
many other eminent artists, both in camei and intagli, who still 
flourish in the dilfcrcnt cities of Europe. 

Notwithstandiiifj all that has been written and said about 
gems, the discrimination of the ancient from the modem is 
one of tho most difficult branches of nrcheoology. Made as 
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they arc of an indestructible luateriiil, which, does not BuUer rupted, the nnigncts arc demaj^Mietised, and the. w]>rin|^M force the 
from .the effects of time, they present no critena like the patiiui diamond points a^ffiinst the roller. Thus a copy of the pattern 
or epidermis of metals or marble. The mode of fabric bciii;" <le.si',m is traced with a.s many repetitions as there arc diani(.)nd 
the same from the most remote times, and the prices obtained points on the rolhu- to hi* t.-n<fraved, and the engraving is coni- 
by ancie.nt specimens, have led to the fabrication of engraved pleted by etching mil the lines by acid. 

stones for the last three centimes ; and tlie number of modern ENGRAVING, MK(MIAN!(JA.Ti [K. (I vol. iii. col. 8!)0). In 
excels tliat of the ancient ex.aniides. Tlie slight abrasions of 18(511 M. Vial described befori'ibe Aciideinv of Sciences at Paris, 


time are most Rucccssfully imitated, and the copies of ancient ] 
examples are not easy t o detect. So that arch.'eologists and artists 
Imve often given np tlie attempt to form a certain ju<lgment on 
many examples. Ntitwitlrstanding these drawbacks, their ac<pii- 
sition has attracted the attention of princes and iiulividiials, 
although ultimately most of the ]n’ivaLe gems havt*. ^lassed into 
public collections. The most celebrated daetyliolbeca! or colh'e- 
tions of gems in England are tlu*. Devonshire, the Marlhoron.gh, 
and the Rritisli Museum ; in France, LIk* ctdleetion of the llildio- 
theijue Nationale, tin* formerly ladehrati'd private one.s having 
been dispersed or sold. Tn tin* Im[terial Cabinet of N'ienna the 
canu'i ai'e unrivalled for size and im])orLan(‘.e. There is also a 
line collection at Sf. PebTshurg. Rut the ^las-sion for tliese 
specimens of ancient ai‘l,])arMy owing to llui doiiht and «lillicnlly 
of obtaining anciimt examples of great merit, has very much de 
(■lined. Most of the liner ancient e.Kamides have been set as 
rings, and the modern ones liiive been priiici]iallv made for th.at 
]mri)OH(‘. The rise of the art of engraving on shell has almost e.\- 
tinguished the art of making camei in stone, ehe.ip and hcant.ifiil 
shell camei being produeed at a prie.e aeeessihle to all classes. 
Aimnigst th(! (diiuese the, art of engraving on hard stone has 
(existed from the most remote. ])eriod, chielly coiilined to seals of 
talc, S(jua]‘e shaped, siiriiumnted by an animal, on the face of 
whie.h are engravisl names or mot Iocs in the old sc.-d eliaraet.er. 
They are dipped in vermillion, and imjwes.-ied, like ]>ost:d 
stamps, on letters when used, (.'rystal ami jade are the hardest 
stones used For tlie pnr])ose ; steatite or a.galmatidite is more 
coinimmly used. OhjecLs in relief belong to the elas.-, of sculp- 
turi!. Ancient and trails])areiit gein.s are best, shown by holding 
11 ]) to the light, or ida< ing them in eases where the liglit from a 
mirror passes through them, which e.\liil>its at llie same time the 
beauty of the stone and exeellenc-e, of the work. Jmpre.ssions 
cun be made from intagli,to show the subjects in relief, in sealing- 
wax, sulphur, gutta jieiT.ha, or ]thisteT of jiaris, the last of whicli 
is, on the whole, most agreeable and suitable for the, ]»uri)ose. 
They are very saccessfnlly imitated in eobmu-d glas-. or enamels. 
(King, 0. AV., Aniujuv ili'inti, iSvo, LoikL RstjO; Krause, .1. 11,, 
PijrdutclcSf 8vo, Halle, 18(50 ; luUuhur<ih ]8(5(‘., p, .'>11 ; 

Billing, A., Thu Srirnvc of in'mu, 8vo, Rond. l.sttT ; llasjK*, 
logm of Tannic's J\(xtt'Sf‘iU)j Loud. 17!)1 ; »St<»ry Maskelyne, The 
Marllioroinilh (tnnn, Loud. 1870.) 

ENGRAVING MAGliJN JO. The rollers used by the calieo 
printer are now very geiKually engraved by nnwliiiiery, Sueh 
rollers minire a uuniber of rejK'litions of a single jiatleni. Tlie.se 
arc etcliefl by diaiiiond points moved simultaneously in a liori- 
zoutal direction against tlie face of the roller while the latter 
slowly revolves. To (d)taiii the lUitjier syiichronons motioii.s for 
the roller and diamond ])oiiits, a single » npy of the design is lirst 
drawn on a large scale. A tracer ]K)iiil eoinieeted with tho 
machine is carried over the lines of this design, and the motions 
of this tracer point are comniiinic-ated to the roller and diamond 
points by ingeniously arj'ange.d liiikwork, the jiriiudjdo of whieli 
IS similar to that of the coiiimon iiaiiingrajdi, used Jor enlarging 
or reducing drawiiig.s. Paleiits for machinery of this kind have 
been obtained by Mr. Iligby and iMr. Sliiebl.s. The diamond 
])oints merely s<Tatcli the pattern tlirougli an ordinary etebing- 
grouiid, and i-hc engraving is comjdeted by liiting out the liue.s 
by acid. 

An electric engraving imicliine lias al.so Ikh-ii u.sed. In tin’s 
machine the diamond points are iiuide to traverse sluw ly along 
the roller as it revolves, and thus to come siicressively over its 
whole surface. Whenever their ])ositioii corresjionds ti* a, line 
ill the coj>y to be engraved, they are. forced against the ridliu’ by 
springs, and, on the other hand, when iraver.sing a ])ljiiii surface 
they are drawn out of contact by mi cleclro-niagnet. A single 
co 2 )y of the pattern i.s cut on .a zinc roller. The engi’aved lines 
of this copy are filled with a non-conducting cement. A platinum 
tracer point traverses this copy, in such a way that its jiosition 
i»i relation to the engraved roller coiTCsnouds with the jiositioii 
of the diamond points in relation to the roller to be engraved. 
So long as this tracer point is in contact with the zinc, it com¬ 
pletes a voltaic circuit which animates the electro-magnets, and 
these hold the diamond points off the roller. AVhen the 
tracer point comes over an engraved line, the circuit is inter- I 


and in 18(54 biifore llie Society of Arts in Liaidon, a new method 
of engraving and iv])roduelioii. A drawing or (le.sign is made 
on pa])er, with an ink formed nf a me.tallic. solution ; the draw¬ 
ing is jmt iae.e downward on a sTiiootli ])late of zinc or steel, 
with a <lam]i cloth on tin* ]>a]>ev, and prc’ssed. In two or three 
minnte.s tlie ink is Iran.sleried in relief tf) the plute, not exactly 
as ink, but eonsistiiig of the metal wliicb formed a chemic.al com- 
]»oiieiit of tin* solution, .and Avliieb undergoes electric dejiosition 
by contact wilb the ])lal<i. 'riie niolal used in the solution i.s 
.selected for its electric relation to that of the jdato, a coi>])er 
solution on a zinc. ])Iiitc, and .so forth. Acid is t.lum eiiijiloyeil to 
<l<‘e]K*n tin* cavil ie.s or linc.s, by eating away the zinc, more tliaii 
the copjier. The ])atleriis of laei; and other intricate fabrics may 
in 111 i.s way be made to eugivivc tliemsi'lves ; they are impreg¬ 
nated Avilli cop})er s(dulioii, ami laid upon .a zinc plate, where 
they soon forma relief in copper. A metliod Avas also described 
of making the tlrawiiig directly on the zinc or steel plate itself, 
by employing ildv or liquid of Avhicli the metallic element was 
s]»ecially selected with relation to the plate. M. \’ial furtlii*!* 
ex]tlained the a]»]»lieutio)i of this method to the cojiying of old 
(‘iigraviiigs, by applying the im tallie. .sid'utioii to tlu; jirint itse.lf 
—a ]>roe.e^s Avliic.b beans an analogy to some of the, transfer 
methods de.seribed in Fnoh.avino [ F.. L\ vol. iii. col. 801] ; ami 
Ljtikkjti.viuiy [K. ('. vol. V. col. :io:5j. 

A iicAV mode of engraving the graduated scab's and iigures on 
.scieiitilic. instruments has been introdiieed liy Messi’.s. t.'ooke, 
a.stroiiumical lele.s<'.o]>e makers at Vovk. A luinlograpli steid 
traeing-poiiit is moved by band in a series of groove.s cut in a 
Itra.s.s plate; Avbilc a rajiidly reA-olAong drill eut.s the same form.s, 
one fourtb the size, on any Hat oi- bevelled snrfac.e. A snpjmrt- 
ing ])lale underneatli is adjnst:ible for bevels of any angle. Tlii^ 
drill may be .set to \ iit any tlepilis fi'om the slightest to one 
eighth of an iiieJi ; it is raised ]>\ iin-aiis of a mill-lieadod screw 
on jiassing from one ligiire, letter, or character to anothe.r. The 
rotation of the <lrill i.s managed by means of a treadle and fly¬ 
wheel. 

The ‘Mmithly ]\licroscopii-al .lournal’ for December, 1871, 
dese.ribe.d, and illuslraled by Avoodeuts, a now iustriuiioiit in- 
ATiiti'd by Mr, .1. J'\ Htaiiistn-et for iiiicni-ruliiig, or engraving 
lines very near toge.tlier, on glass and steel. The inwntor lias 
>rodne('(i .some ex<piisite slar-liki‘ and ornamental engraving on 
(oth ol the.se .substances, d'he main ]mr])ose of the instrument, 
hoAATver, is to rule lines varying in any intermediate degree 
betAveen and of an inch apart. So far a.s mechanical 
arraiigeme.nts are concerned, the instrument could bo niadi'. to 
command and di,scrimiiiate so minute, a (juantity as of 

an imdi; 1ml Mr. Stainstreet had not been aide to ])roeure any 
diamoml line enough for ruling distinctly more than altout .oOOO 
line.s ])er inch. Mr, 'Wenham took up the subject at this stage, 
and devised a mode (d‘ grinding a diamond to a ]»oint siiitahle 
for iiiicro-eiigiMving. He has tie,scribed the nielliod in the .same 
journal. ‘‘A fragment of diamond Avas imbedded in a shoit 
)ieee of copjter Avire imdi tliameler ; this Ava.s chucked in the 
)oAV-latlie or jigg'T, ami another .splinter of diamond, similarly 
mounted, Avas Jield again.st it as a turning tool. Both AA’ere, I 
siijijHise, about (M(ually ground aAv ay, and \ iin could see tlie dust 
Hyingoir. In fact, iliamonds rubbed together abrade each other 
just like tAvo ])ieces of slate ]»eiii.il Avill ilo. It is easy Avitli a delicate 
ttmcli to bring the mtalingdiamond to .a point as Jimwis a. needle. 
This is the right tiling i’or glii,s.s-rnling, and T have no doubt that 
Ttobe.rt uses the same. Tn Retev’s Avriting macliino-turned j)oint;> 
are em])loyed, as these only Avill mark in CA'ery direction. At 
limt lie n.seii to buy his turned ])oi]its from the diumoiid- 
AAwkers at one guinea each, and fcAV of them good even at tliat 
price. 1 exjilained my Avay of turning the point.s, at Avliicli he 
succeeded at the lirst alteiiipl, and ever after that made them 
Avitli Ills OAAUi hands ; he told me aftei-uairds tliat Avliat before 
cost him a guinea did not now cost liini a shilling.” 

ENS, a word used by raracelsus to express the pow’er, virtue, 
or efficacy which things exert upon (3nr bodies; also by the 
older writers to designate certain minerals and compounds. 
Thus, ens primum solnre meant antimony, and enn pchTvumi 
Ba^ntimiy a soap made of soda and distilled vegetable oil. 
ENSIFORMJS (aisis, a sw<?rd, and foma, foim), the name 



ENTASIS. 


EON. 


m 


given to the cartilage (alscj called xiphouJe^i) which ends the being nearest to the disordeily mass of chaos, conceived the idea 
Btemnm, or breasL-boiie, below. It corresponds in position to of fabricating a world out of it, and creating man. God approved 
the part known as epuiastruim, or pit of the stomach. the de.sign ; but when man was crtwited the angels only endowed 

ENTASES (^vTuyu, to stretcli), a word used to designate rigid liim with a .sensitive soul, to which God himself added the gift 
spasms, or cram]>s, of tla; muscles. of mtionality, and constitutcul tluise ange.ls oi’ JCons the goveniors 

ENTASIS, the slight exjjaii.sion given to the shaft of a of mankind. Abraxas chose tin; Jewi.sli i)eople as bis subjects, 
column by the tJreek archilect.-^. The enlargement, which i.s while to the other angels was allotted the dominion of the 
scarcely laM-ceptible to the ordinary obsen er, is a convex curve varions otbei* nations of the earth. In process of time not only 
of great ilelicaoy, near the middle of the shaft, and was intended I the various peoples of the world, but the augels themselves 
to counteract or conect the o])ticul or perspective illusion Avbicli I waged war Ujuiji esicb other, and became lu.stfiil, ambitious, and 
causes the straight sides (d‘ a column to appear slightly concave. I totally corrupt. Then it was that God sent down from heaven 
[Cor.UMN, E. (\ vol, iii. col. .'lo.] A similar principle has been | the highest of all Hoiia, whose iiiime was Now (mind) or Xpitrrdt 
Imced ill the treatment of the liori/diital line.s of Gicek enlahhi- ! ((nirisl), to uuile liim.-elf with the inan .Jesu.s, in order to over¬ 


tures, &C. fGKKC'JAX' AltCHlTKCTL- HE, E. ^ <»1. j\ . col. ; iiud 
all entasis bus been detected in some Gothic s]>ives. (Yitriiviiis, 
iii. and iv. ; Penrose, itf Aihcnian Archittrturr, piih- 

li.shed by the Dilettanti Society, is.')! ; Stieglit/,do- 
Ihuihnmt; Jenkins, Donahl.soii, (Sjc.) 

ENTEKOMPHAIiOS {^vrfpov, an intestine, and ofupaXoa, the 
navel), umbilical rimtiire—a I'ojui rare in men, hut more 
common in women, cliietly as the resiilL of tlie efforts of labour. 

ENTEPON, ENTEIIA (AtoV, within), the intestines, i)r 
bowels, Hippocrates used the W(<ril P* signify the co/aa, tme of 
the three large iiite.sliiies. But its nunlern n.se is more general, 
and applies to all the intestines. Hence tin* w(»nl M/PnV, be¬ 
longing to the bowels; nilrrir, or (iiitlioi'l fever; and t 
inflammation of the bowels. 

ENTHKTIG, ENTHETIG DISPA.SKS to iii>eit, 

or inoculate). This term is used by the Ivegistrur General to 
designate the disca.ses that originate- in the insertion of the 
various jioisons, wliether generated by tlu> body itself, or intro¬ 
duced into it by the stings id' animals, oj- b}' llie laucel, as in 
vaccination. 

ENTITY (frojM (as, ca//•■»), a. l('rin emjiloyed by the .sclncd- 
nicii to cxiircss an exi.steiif thing. It is nearly e(|nivalent to 
sidw/rt/icc ill the ordinary use of the \sord, but dilfeis from llu* 
logical detinilioii. Entity includes the jiro[ierties t»f a Ixaly, 
wliile Kubstunce is tbe abstract ruim. It dilfers .still more 
widely from (.wm'c, that wbicb const if ntes tin' being of a thing. 
IGompare Es.sknci:, E. ('. vol. iii. col, ittio; Si nsTAXCi:, E. G. 
vol. vii. col.-872.] 

ENTR’ACTE, the interval of linn' which occurs between 
the performance of any two acts of a drama. Tlie term lias also 
been apjdied to a jiiece of music, dance, or interlude, ])erformed 
during one of those intervals. (Act, E. G. vol. i. col. To.| 

ENTllOPlTTAl, or TRK'HIASIS, an inversion or turning 
inwards of tbe eyelids. 

ENURESIS, iiivolnutaiy discharge of urine; a .state some¬ 
times arising from loss of jiower in the bladder, sometimes from 
excessive irritation. 


j throw tJie power of tbe angels who were so misgoverning the 
; world, and restore to mankind the knowll'.dg(^ and ob.servance of 
I tin' duties of n'ligion anil morality. The spirits of tho.se who 
, followed the leaehing of Jesus Ghrisl. Avonhl, when they died, 

; a.seeml to heaven ; but the .souls of those who did not would 
animate other bodic.s ; Avliile tin', corporeal ])arts of both indis¬ 
criminately would be .again resolved into the matter from which 
they were originally formed. Garpocrates of Alexandria, who 
Jived a. few year.s after Rasilides, inoinnlgated doctrines similar 
to llio.'^e of P»asilide.s, e\cej)t that lie helil that Jesus Avas the son 
of .lo^ejili and Alary, and Avas only superior to other men in 
fortitude ; that he Avas e(|nally a sinner Avitli his felloAv-mortals. 
but AAMs restraiiii'd in bis carnal ap])ctili's and atfections by tin- 
A'aa, Avbo Avas incoiporated Avilb liim. The most celebrated of 
lbo.se lieri'tics, lioAVeA'er, Avlio jironiulgaLed the doctrine of Jumn, 
and Avho boasted of llie greatest number of fulloAVcrs, Avas Valen¬ 
tinus, Avho AA'as also an Egyi>tian, and settled at Rome ]>robabl\ 
about ,\.i), 140, liaving seceded from the Gluirch, as Tertullian 
sji_\s. I'll account of Jiis disapjiointiiieiil in not obtaining a 
bisliojiric. Although lie adhered to tbe getieral tenets of tbe 
Giio.stie.s, be eoii.slrucled u]M»n them a sy.'-tem of Ills oAVii, of 
Avbieli llie lolloAving is a brief oulline. He ])eo])le(l liis Plvrovni 
Avitli fifteen male and iliteen female /.’((/i.'i, Avhu bad emanated 
from one great .self-exisleiit being c.illed Ity him (jvdSs, UvoiriTwp, 
or npnapxV- 1 he Eons AVere reSJtectiA’cdy iaXiiOna, \dyos, 
ai'Opuiroi-, tKicXv'rla, uom (life, Iriitli, lea-son, mail, the church, 
Avi.sdoiu, mind), dxc. The youngest of these Eons ao<pia, from 
the agitation produced in her by her desire to ascertain exactly 
tbe nature of the su])iA“m(‘ llijfhos, brought forth jireiiiaturely a 

j daughter named Ailumioth. ‘‘ the .science,s." or “ jJii- 

losopby," Avbo, being excluded from llie. IVi cto/m, descended to 
the nnsbajK'd mass of ebaos, and by the aid of Jesus, avIio Avas 
one of the guardians of the coniines of the Plrnmia, brought 
forth the A7j;ut<;i(/»-y((y, or artificer of all things. This Demiurgus 
.sejiaratcil the more .subtile from tbe gros.ser matter, and out of 
the former he created the celestial, ont of the latter the tcr- 


ENZOOTJG and EPTZOGTTG, ap]ily to cattle, as Kmuiaiu 
(F i. C. vol. iii. col. 875)) and FrinjiMJc (F. G. vol. iii. col. 104) 
ajiply to people. J Vkt Kin nary Sitkm k and Practu k, K. G. S, ) 
EON, or JilON (from the, Greek, aWe ; Ealiii, n rum, an age, 
space of time, period of time, or of a disju-nsatioii, a lifetime, 
or eternity), the name, given by certain early heretical sects to 
emanations or beings jirocccding diicclly, as they asserted, from 
the Deity. The Gno.stics, ca'cii in the most ju-imitive ages of 
the Church, seem to have entertained tlie belief in their 

doctrine being that from the /Vcra/zoi, or Upper AVorld, Avere .sent 
angels nr spirits to aid the struggles of lliose Avlio.se souls Avere 
upon the earth contendingagain.'^l the machinations of malignant 
demons Avho governed our Avorld. TlmsC’erinllnis, avIio lived in 
the first century, and was a JeAv by birtli, but laid .studied jilii- 
lo.sopliy at Alexandria the Gnostic lieresy having lir.sl origi¬ 
nated in Egypt—taught that Je.sus avus a Jiian into Avliom the 
JEm Chri.st had eiitiaed, and that Avhen .lesnsAvas crucitied only 
the man Je.sus sutfered, Avhile the Aba C’hri.st leturned to the 
rieroma, orUiiperAVorld. BasiliJes of Alexandria, Avho nourished 
probably about a.d. 120, as.serted that God ])roduced from hijii- 
self seven Eons, two of Avlmm, called respectively Avyajuis 
and 2o^/a (Power and AVi.sdom), generated the highest order of 
angels. These angels in their turn jnoduced other angels, until 
there were Hdf) orders of them, corresjumdiiig in number to the 
days of the year. Each of these orders built for itself a si'parate 
dAvelling-place or heaven, and over all tbe order.s of angels and 
all the nuinher of lieiiA'^ens aatih a prince or loril, avIio avms called 
Almiras, a Avord AA'hich Ava.s in use iiinong the Egyptians before 
the time of Rasilides, and Avhich, when expressed iii (Ireek cha- 
Taoter.s, inuki's up the number 3(55, which is the luuuber of the 
angels and of their abodes. The angels of the lowest heaven 


restrial Avorld. He uniled the Iavo in the comjiositiun of the 
I human race, and his mol her, ArhaiiiniJt, added man’s ji-syidiie or 
.>.]»iritual nature. At last the Demiurgus her,mm*, ton ambitious, 
' and, Avi.^liing to be regarded as God, .sent his prophets among the 
.IcAv.s, as also did the other Eons Avho juvsided over dilfereiit 
, purls of the Avorld. In order to Te]ive.s.s this insolcnec, C’hvist 
I ih'scended as an mtlierial body, conipo.sed of an animal and 
sjiiritual .substance. Hi* jias.sed through the body of Alary, and 
Je.sus and the Holy Sjiirit, the tAVo liighest of llie, Eons, united 
llieinselves AA’itli him Avlieii he Avas baptised by John in the 
river Jordan. Ilerenjmn the Jh-iiriarrjits, perceiving that bis 
dominion AAonld be overtbroAvn, cau-sed Ghri.st to be crucified. 
It Avas only, boAA'eA'er, bis sentient soul and his ethereal body 
that RUlfereil death, but his sjiiril, and the Eon Je.sus, ascended 
i buck to the Plmniia, Avliitlier all those Avbo reject the JeAvi.sli 
faith and the Avoivship of the pagan deities, shall, if they cluwteii 
and refoiiii their souls ]>y reason, I’oHoav him after deatli. Ulti¬ 
mately, after all particles rif the divine nature, men’s souls or 
.s]»iiits, have become seiiarated from matter and purified, a fire 
! Avhieli sball s]>reud tlirongb the Avhole created Avorld shall 
! totally de.stroy it, and this Avill be. the end of all things. The 
diseijlle.s of Valeiitiiins Avere A'cry numerous, and several of tliem 
modified bis doctrine of Eons, and grafted upon bis system their 
' oAvn peculiar vieAVs, Of the.se the principal Avcrc Ptolemy, 

I Henicleon, Secuiidns, and Alarcus, each of Avliom founded a sect 
of Ins OAAm, difl’oring in some slight poiiit.s, hut each of them 
j founded on a belief in Earn. (Tertullian, Contra Vakntinianos; 
J.F. BinldfousjDci/icm’i Vahntiniand; ilmhciui^nEcclesiasUeal 
Historij; Dr. A. Neandcris Kirrhettgesrhichtr, translated by H. 
J. Rose; Dr. J. (\ L. Gieselcr’s Compnidinw of Ecdcsiasiical 
Uistoryf translated by Samuel Davidson, LL.D.) 
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EPAULETTE. 


EPISCOPAL DIVISION OF EXCJLAND, &c\ 894 


EPAULETTE, or shoiilder-pieco, was originally a portion of 
defensive armour intended to protect the shoulders, but which, 
having been turned into an ornament, and used to denote the 
rank of the wearer, sui*vived other portions of defensive armour. 
The epaulette, coinnienced in France, was a(lo])tetl inmost of the 
armies of Eiir()[)e, but is retained by the French army alone of 
the armies of the great powers. It is used in France to denote 
the voiious ranks in the service : Kubalte.riis Iiavi* hut one epau¬ 
lette and a scale ; mounted otlicers hav<'. the*, bullion or pendant 
ornaments stilf; while dismounted otHcers have the bullion 
loose. The English army ceased to wear epaulettes in 185.") ; 
hut they are still retained in the English navy. Though showy 
and jiretty, they are inconvenient (o the wearer, and very 
costly. 

ErlTELTS {M and tjAiocTj the sun), freckles, or the eon- 
dition of sun-buniing. 

KPlIEMEllA (‘rjMtpa, a day), the name givcm to :i febrih' 
.attack whicli terminates williin twentv-lonr Ijoins. It is also 
known as tliary feY<*J‘. II is usually brouglit on by a lil of 
intenn)eraiiee. 

EPHIALTFS (^<pd\Aouai^ to h'a]i ujion), nighlmar<s or in- 
lubns. 

EPHIDJIOSLS (^(piS/idwj to break into swe.at), jH*ofuse sweal- 
ing, resulting sometimes Irojn extreim* weakness, sometinu's 
from a natural etfort to discliarge some poisonous or oll’eiisive 
matter fioju the body. The sweats are sometimes known as 
ni/t/ coniinoii in the dying, and as the conseipience of 

sudden fear, sometimes as inimi or Jiof Kurntti, freijiiently seen in 
consiim[itive ]ialienls, in agues ajid fevers, ami in acute iheu- 
matisin. 

EPIIOI), a short n])])er garment of about a cubit in length, 
worn oil the fihoiilders of the Hebrew ])riests, by whom it Avas 
at tii’Rt exclusively a[»pro]»riated, altluaigli it afterwards came to 
he occasionally used by other persons of distine.lion in the jier- 
foniiance of religions or (piasi-saceidotal functions. The name 
is etymologic,ally derived from the verb a.p/md, to clothe, to 
fasteii, to gild. The shajie. of the e]»h(Hl, Avhich seems to have 
IxM/ii uniform, and not to hav(‘ varie(l with tin' character or 
tlegree of the wearer, has not been precisely ascertained, the 
descriptions of the vestment Avliidi occur in the l>o(d< of 
lOxodus having regard only to its colours and materials; 
and it is said, on the one hand, to have resembled the lioinan 
ninK'ulht, a kind of short cloak, luit Avithout the hood 
Avitli which that garment was provided, and, on tin* other 
hand, to IniAa* reached doAvn to the feet, at least, that ])ait of it 
which fell h(‘htKi/ the shonldeis. M’ln' varieties of tin- e))hod 
consisted ill the simiilieity or the splemlour of its matiTials ; the 
ei)hod of the coiniiion priests being inadi' of jdain linen, Avhilst 
tiiat of the High Priest was a ib h rolu* of tine twined linen, 
eniltroidered with gold, blue, ]iniple, and scarlet. Tin- back and 
front jmrts of the ephod Avere hiitioned or clasjied together on 
Ihc! sliouhleis Avith two ]arg<‘ onyx stones, on each of Avhieh 
were engraved the names of six of the tribes of Israel. On that 
part of llie e])hod whi< h crossed the breast of the High Priest was 
iadeni'd the breastplat«‘ of jiidgnu'iit by means of the I'rim and 
Tkummiw, in Avliicli the Lord rev»‘aled His mind to His ])eo])lr; 
and beloAV this bmastplate the ejdiod Avas fasleiiol round the 
body by a “curious girdle” of the same rich texlurc and “cim- 
ning Avork ” as the ej)hod itself, “ujion ’ Avldch it was said to he, 
and Avith Avliich it was j»ussihly inti'iwoveii. On account of the 
intimate connection of the epiiod Avith the breastplate, in Avhich 
Avere the Vrim and Thuin'niim, tlu'V Aseie lVc<(UentIy regarded as 
u single ajipaTatiis of revelation; and the ejdiod Avas therelbn^ 
freipiently used in the idolatrous Avomhip of the Israelites for 
the procuring of oracles, and piAihaldy ado]»t<d into extraiieous 
systeniB as instnuiieiits of profane, ilivination. 

EPI, a Ureek pre]»osition, meaning ]iriinarily, nii or hut 

having many secondary meanings, some of Avhich are illiistrate-d 
in the Avords that follow. This preposition is largely used in 
medicine and its allied sciences, 

EPIDERMMYCOSIS {i-niUpixis, the, (‘Ktirlc, and fi 

fiiriym). Tins term is ajiplied to certain disease.s of the skin 
that are now knoAvn to he caused by vegetable, parasites. ^J’he 
following are varieties of tliis a! lection A’, rcrsii ulor ; thv 
change of colour in tlie cuticle, otherwise known as Pityriiisi.s 
Versicolor, Chloasma, Punnus liepaticus, or liver spots. E. ihr.al- 
vana, otherwise known as Porrigo decalvnns, alopecia, or bald¬ 
ness from mouldiiiess of the roots of the hair ; and E. tonnuram, 
otherwise known as Porrigo scutulata, or ringw’orm of the scalp. 
When the textiiras of the skin other than the cuticle are 
involvecl, the teim Dermmycom is used by preference. Its 


varieties are T). circinatUf ringworm : J)> sycosa, mentagra, or 
chin-Avelk : and J). favosa, favus, honeycomb skall, or skall-head. 
The disease of the hair knoAvii as Plica Polonu'a, ami the Fm- 
yas-foot of India, .also ladong to the vegetable parasites that 
attack the skin. [Skin', I)isk,\m1': of, E. C. A'oI. vii. col. 606.] 
EPIDIDYMIS (ivi, upon, and hiBvfios, a iesticle), a small body 
funned by the- convolutions of the ('flerent ducts, and attached to 
each testicle at its u[)i)er ]»art. 

EPKtASTIUUM (^iri, upon, and yacrr-fip, the stomach), the pit 
of the stomach ; or that upj)er ])ait of the al)dom(*n Avhicli is 
beloAV the sternum, above the navel, and l.)etween the regions 
knoAvn as the hypochoudritf. Its loAVi'r hoiindary is a line 
drawn from tlie end of tlie lad falsi* rib of one. .side to that of 
the other. 

EPKHiOTTIS {itri, atmn’, and yhuTTis, the opininy of thr 
v'iiid-jiijH'), a layer of eaitilage Avhich eovi'rs the glottis Avhile 
we swalloAv, being borne bark by tlie root of the tongue to 
which it is attached. 

EPKlKAPil ((Jreek e7rj7/)a(^i^, an inscription) in architecture 
and sculpture, a brief sentence, motto, or statement, inscribed on. 
.-i building, tablet, monnimml, or statue, to indicate the purpose 
for Avhic.li it AV.'is erected, or to commemorate some event. In 
this sen.se, Ihongh still occasionally em])hiyeil, as by Franz in 
the litk* of his great AVork ‘ l^lenienta Eitigra]>hices (.Inuca' (dto, 
iJerlin, IsKb, it has been nearly siii>erseded by its Latin 
synonym Juserijit‘o [ I Nscnie'l'ioNs, K. vol. iv. col. 8S)2|. The 
inscrii>lion on a coiii or medal is by some Avriters termed the 
|e])igra]»h, and the siile which bears it the epigrapli side. The 
motto on the tille-jiage of a book is also sometimes termed the 
epigrapli. Tn Athens the register of the property tax avus ealleil 
the ejiigraph, ami the otlicers a]»i>ointe(l to make, out lists of 
rale-payers AVere calleil epigiajihi {tniypa<pii^). 

EPilHIOIlA (inicp^pu, to earry 'leifh, force), a How of tears 
ove.j* the cheek, in (‘xcess of wljut the laclnymal ducts are able 
to convey into the nostrils. 

El*JPilYSlS (cVti/iutD, to i/roir upon), a ]iiece of bone .at- 
taehed by cartilage to another bone. The projecting parts of 
bones known as proetssts Averi' oiigimilly epiiihyses, but became 
integral ]»()rlions of the bone by the* ossilicatinn of the interven¬ 
ing cartilage. 

J'lPJ Plj(.M'El.E (fr’TTijrAora', the oiucittuii), or raid, and K-fiKrj, a 
ruptiier)^ a hernia in which the luniour eousisls Avholly of 
onieiitmn. 

KPiSCOPAb DIVISION OF EXOLAND ANO^) WALES. 
The following lines indicate broadly the division of England and 
Wales into ])rovim*(‘s, and dioceses or si‘es~that is, tracts of 
laml, not in all cuse.s contiguous, over Avhieh the archbishop or 
hishop, as the ease may he, ( Xeirisi's spiritual aidliority and eccle,- 
.sia.dieal jnri.sdietion. Tin* words d/occ.sr and see have been occa¬ 
sionally confounded Avilh primanj, arehiepiseopate, archbishopric, 
bishopric, but in their strict seiiSt.* should designate the 
territorial functions attai-hed to the olHces ; wliereas primacy or 
arehiepiseopate signilies the slate of being, and arrlibishu2H'ic the 
jirivilcges belonging to an archbishoj). For instance, the see of 
Lincoln is in tlie proeiuce of t'anti-rhiiiy ; the toAvn of Dover is 
in the. diocese of ('anterbmy ; 1h<! coronation of a sovereign is a 
])rivih*ge of tlu; arehbishojirie ; Lanfraiic enjoyed the archiepisco- 
pate nearly nineteen years, 

1. I'UOVIM F OF I'ANTKKnUHV. 

St. Augustine, the lirst arehhishoj) (.v.i). .oJtT — 004) was pro¬ 
bably acknowletlged by a very limited diocese, Avhich, however, 
luphlly he.canie aliiiu.st co-exteiisive Avitli England. In the 
time of Laiifrane, (.v.d. 1070- J(ISO) a long and bitter contro¬ 
versy sprang up between ''I’homas Archbishop of York, Avhich 
terminated in lavour of ('anterhmy ; the dis])ute being ulti¬ 
mately thus arranged hy William T. in a Council at Windsor 
(for text of the original document at ( Janterbury see addendum 
to a ])apei-‘ On the (Ireat Seals of Williuni the (kanpieror,’by 
W. de (.J. Iiirch, in the ‘ Transactions of tlie, Ihiyal Society of 
Literature,’ 1870). 'riie, Archbish(»i> of \'ork agreed for himself 
uinl his successors to go to Canterhuiy to consecrate, the, ncAV 
Archbishop of Uanterhury, ami a new Archbishop of York 
on being unpointed, to be consecrated Avas also to go to Canter- 
buiy, or Avlierever (‘Ise tlie jnimate might u[>point. The Arch¬ 
bishop of Canterbury might also sninnion tlie Archbishop ot 
York, with his bishops, to attend Councihs. Until the, appoint¬ 
ment of Odo, A.n. 5)41, the Archbishop of Canterbury had 
always been a monk. Tip to the 1st of January, 1846, the 
diocese contuined a great portion of Kent, with about one 
hundred peculiars (Pi-X'L'i.tars, E. C. S.] in other dioceses. It 
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now consists, in virtue of an Order in Council, 20tli August, 
1845, of the county of Kent, except the city and deanery of 
Kochester, and tlie paiishes liencefortli to he part of the See of 
London, viz.Cljarlton, Jjce, Lewisham, Greenwich, Woolvvicli, 
Elthuin, Plunistea<l, Deptford (St. Nicholas, and St. Paul), Croy¬ 
don, Addington, and Lamheth Palace district, county Surrey. In 
addition to the single arclideacoi'iy of Canterhury, there was 
founded, hy another Order in Council, 4th June, 1841, the 
archdeaconry of Maidstone, comprising the deaneries of Sitting- 
hourne, Cliaring, and Sutton ; and a third Order in Council, 
4th June, 1841, removed all peculiars of Canterhury province 
to the dioceses of L<»n<lou, Chiclicster, Winclu'ster, Pochester, 
or Ely, and annexed lo the ])rovince of (/iiiitcjhiiry, dio<-t Rr of 
Lincoln, and arduleaconry of NoUingliam,lie* deanery of South- 
well and its helongings, us wcJl us tlu* several ])urishes of Kinol- 
ton, South Muskham, Apesthorpe, Hole, East. Dniyton-eiiin- 
Asklmni, Laneham, Mistiulon, AVest Stockwith, Jind Korlh 
Wheatley County Notts, hitherto of ])efuliur jurisdiction, and 
exempt from the Archhishop of Ihtik and .^Vrcluleacon of Not- 
tingluini. Of the. twidve canonrii's or jtrehends helonging to the 
cathedral several liave hem suspendid during tin* ]uesent 
century hy tlie action of the Kcc.lesiastical ('oimiiisdoneis. This 
2>rovinee includes twenty diocc-^es. 

1. ST. .\.SAl’ll. 

Extending into counties Flint, J^Juiitgonierv. Merioia-th, Den- 
higli, and Salo]>. The hisho]) held tlu' sole ar«-h(h aconrv, eon- 
teriniiiuuft with the diocesan Uiiiits, -In cniinni'HihtiH, until Hist 
January, 1844, wlien an Ord(ir in t\)uncil din-cUal th(‘ separa¬ 
tion t)f tlu; dignities, and erecletl a new archdeaconry of klont- 
gomery, to comprise the dcjuieries of IVidlvn and Edeiriiion, 
Pool ajid Caeri'inion, (Jjicdeweii and ('eifeiliog and Mowddy. 
The Sio claims foundation before otto hy St. Kentigern, 
Bislmp of Glasgow, hut the iimre luoderij and pnd.tal.dy more 
authentic notica-s of the, si-i* eommence in A.l>. J14H with the 
ajipointmeiil of llishop Gilbert. On the l:ith of Decemhei, 
18:18, an tirder ill Goiuii'il vas made (hr pros]»ectively uniting 
the sees of Si. Asa])!! and Jlanjjor, and founding the hisliopric of 
Manchester : this was, however, reidiieed hy an Act of Parlia¬ 
ment, 10 (Si 11 Viet. c. 108. Five jireliendarie.s belong to this 
see, of uhieli tlii'ce have been .sii.-ju iided duriug the piesent 
century. 

il. r.ANfKjn. 

Extends over all Angle.sey, and iMl(» the couutles <d' Caernar¬ 
von, Merioneth, Montgoimny, and l)(id»igh. There were 
formerly three, archdeaconries Anglesey, li.ingov, ami Me¬ 
rioneth ; but. the lirst two were .‘aided t(.) tla* bi.-boj»i‘ic i,i 
vojiiincuduiii by Aet of Parliament in iOx.’>, having been ]»re- 
viously held by .some of the bi,-!h()])S ; they wen* again disse\ered 
by Btulnte (5 (Si 7 Viet. cap. 77, s. S, the two archde.U'oiiHes being 
united under the appellalioii of the Arclideac-onry of Dang(tr. 
The ])rebeiidavies of Ijliiiivair and Peiimynyd, e/P/.s- Pennenilh. 
belong lo this dincs'Si*. 

H, r.ATl! A.M> WKI.l.S. 

This diocc.s(! until lately comprehended the wlnde of So¬ 
mersetshire, with the exce])tion of Holy (h‘o.(s, St. Alary Ited- 
clilf, and St. Thonuis-witli-Leigh, cliajx l.s to P>edmin.sler, wdiich 
palish was removi'd to the diocese of Jhi.'bd and Gloiice.sfer b\ 
an Order in ('ouncil IJttli July, bs;i7. The original foundation ol 
the hislioiu’ic is nnce.rtaiii ; hut A\’illiam of Alalme.sbury ajtjiears 
to indicate the ajuioint.menl of the liivt bishoj) in tlie year bO!). 
In 1(H)0 the king’s licence was (drained l)y the lii.sho|( of AVells 
to remove the see to Lath, and dining the ein.scofiate of Li.shop 
Kohert, 115.j—11(1(5, a dispute arose hetween the canoms of 
Wells and those of Lath, wldcli he leruiimited by the, (h-cision 
that he and his successoia should Ik' thereafter styled “ Lishops 
of Butli and AA^dLs.” The deanery of AA^dls bec.anie vested in 
the Ecclesiastical (^ommi.'^sioners in Lsdn. There are tln-ee 
archdeaconries, and lifty preliendarie.s, several of whicli have 
become ve.sled in tlu‘ above ollicci s. 

4. C'A.VTKIU’.l.JlY. 

The bound.s of the diocese are given above in tlie uccoimt of 
the province. 

5. CUICIIESTKR. 

The diocese originally contained the whole of Sus.sex, w'ith 
the exception of some peculiar belonging to the diocese of 
Canterbury, which, bowever,* w'cre annexed to Cliichester by 


an Order in Council, 8th August, 1845. The foundation wa.s 
originally at Kelsey a'/m 681, but removed by Bishop Stigaiul 
in 1075, There is one deanery, two archdeaconries—Chichester 
and Lewes—-and thirty-one jirebends. 

6. ST. DAVIDS. 

The diocese up to 1844 extended into the counties of Caer- 
iiiartheii, Pembroke, Brecknock, Itadiior, Glamorgan, Cardigan, 
Aloiilgoinery, Alonmouthshin^, and Hereford, There are four 
arcJideacoiiries- -St. D.'ivid’s, Breckinadc, Caermartheii, and 
(Airdigaii—the deanery being lield by the Bislioj) quasi demuus. 
Eight prel>eiids are attaclied. ’Plie foundation period of the, 
dioce.se is unknown, Init the iirst holders w’ere. styled Archbishops 
of (’nerleon, then of St. David’s, until Snniiwm, Avlien they lost 
the title of Arehbi.shop, although th(‘V exeirised the jioM'er of 
eon.secratiiig bisliop.s till the time of lleiiry ]. 

7. EfiV. 

The original extent of the diocese was over all ((amhridgesliire 
exc.ept lh(‘ parislu‘.s of Isilhiim, a jH'culiar to Locliester, and six¬ 
teen others j (ecu liar to Norwich. Jt no.ssessed Emnetli, county 
NoHblk. 

■J’herc was a deamuy eri'c.ted in .3.3 Henry VIII., the last prior 
b(‘ing a)i]K>intcd dean, an archdeaconrv us early as the’se-e itself, 
and eight ](r(d(end.s eoeval witli the deanery, and hy an Order in 
(biincil, IDlh April, l.s:i7, the archdeaconry of Betlford and part 
of that of Huntingdon were transferred to it from the dioce.se of 
Uncoln, and the archdeaconry of Sudbury from tlie dioee.se- of 
Norwich. A subseipieiit Order in (Council transferred other 
](avi.dieo from bincoln to JHy diocesi'. 

The louiidatiun of this diocese took jdace in li(.)8. 

8. ExK'I'KK. 

The diocese coinjuiseil Devon.shire and (Ajrnwall, which 
count ie.‘=, w'itli oLliers, were oiigiiuiliy subject to the Bishops of 
AVe.‘'se.\, at Dorchesli'r in 0.\l'ordshire. On the erection of the 
see of Winchester, about (iOO, these C((untie.s jiassed into that 
diocese until 705, wJu n tliey were detached to form the see of 
Slierborne until about DO!), when Arclibishop PIe-gmuiid conse¬ 
crated a bishoji of (Tuwtoii, afterwards of) Crediton, for Devon¬ 
shire, and another of Kt. Petrov’s, for Cornwall. I’hese sees 
Were Jield together hy Lisho|> Leol'ric, who removed to Exeter 
about 10.50. A deaiu'iy, elected in 1:12'), four arclideaeoiiries, 
and twenty-hdir prebemL, belong to Ibis di((ce.se, and the modern 
.‘uraiigemeiils ((lueeruiug tlie limit.s include Orders in Council, 
declaring the Sciljy I.slumls within the archdeaconrj'of Corinvall, 
:ioth July, ls:js ; the endowment of tlie archdeaconries of Exeter 
and (’erii wall, IJlh August, IS 12 ; and a new distrihntion of tlie 
limits of the archdi'aeonries of F.veler, ’lAttness, and BarnsLajile, 
with aholition of peculiars ami I'Xi'mpt Juri.sdictioii throughout 
the di(.e.ese, lllli Eebriiary, 1818. 

!). Gj-olckstkii. 

At the commeucement this diocesi'was taken out of that of 
AYorcesler in 1.541, tlie foundation charter being dated 3rd 
September, a.d. 1541, ami entered on the Patent iloll of 33 
Henry AHII. lliid part. 3’lie text is })viuted iii liyiner’s ‘Foedera,’ 
xiv. 721. Its jiirisdictioii extended over all Gloiicestersliire 
(with the exeejdion of ]v,<‘oml) juid Cowhoneybourne, cliajieliies 
in AVorcester ilioei'.st'), the deanery of Brislol, and Kingswood 
parish in AViltshire. It ])()Sse.s.sed one. archdeaconry, and the 
deanerie.s of (Jlouce.ster, Cirencester, Eairford, Hawkeshury, 
Durslcy, Camjiden-cum-Blockley, a ]teciiliar, Stow, Stonehouse, 
AVinehconi1>e,aml tlu* (h anery of the Forest, whicli was reiuoveil 
from Hereford dioee-sc Avheii this diocese was constituted. The 
Archdeacon of Glouce.stei’, how^ever, had no rights over the 
deanery, in eiin.se<|uene.e oJ" (he refusal oi‘ the Bisliop of Hereford 
to surrender his rights, until the. Ord(‘r iu Council, 5th October, 
I8:A7, which nnitetl tlu' dioce.se of Bri.stol to this diocese, jilaced 
the deanery of the Forest under the Archdeacon of Gloucester, 
and ei-ected a new archdeaconry of Bristol, comprising the former 
cleanerie.s of P.ristol, Cirencester, Fairford, and Hawkeshury. 
Jccomh was placed in the archdeaconry of Gloucester, and the 
deaueries of Cricklude and Malmesbury transferred from Salis- 
buiy diocese to this hy an Order in Council dated 19th July, 
1837, and a few other important alterations made in the localisa¬ 
tion of parishes. 

By the above mentioned Order in Council, 6th October, 1836, 
the see of Bristol beinff then vacant, the then Bish<^ of Gloucester 
became first Bishop of the joint sees, provision being made that 
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future bishopa should bo elected alternately by the Dean and 
Chapter of Bristol and the Dean and Chapter of Gloucester. 
There are six prebends attached to the diocese. In 1714 an 
Act of Parliament annexed one of these to the mastership of 
Pembroke College, Oxford, for ever. 

10. Hereford. 

Tlie foundation of the diocese dates from 67G. In mediasval 
times there was n proverb "ut non din quisquaiii episemms apiid 
Hereford supersit,’’ but this seems hardly borne out. The juris¬ 
diction extends over all Herefordshire, except the following, 
which appertain to St. David’s:—Ewyas Harald, Walterstonc, 
Dnlas, Michael Church, Eskley, St. Margarets, Rollestone, 
Llandillo, Clodock-cum-capcllis Craswell, Longtown, and Llan- 
Avonno. It also covers the larger portion of Shropshire, four 
jmrishes in Monmouthshire, six churches in Montgomeryshire, 
eight ill Radnor, and twenty-one in ‘Worcestershire, all within 
the archdeaconries of Hereford and Salo]). Hy the Order in 
(\)iincil .3l8t January, 1844, a ])ortion of the deanery of Irchiii- 
field, in the comity of Monmouth, was transfi!iTe<l to Llandaff 
diocese; and by another, H)th Deccimber, 1846, the dcane.iy of 
Bridgenorth was added to the archdeaconry (»f Kalo]); a third 
onler, 10th May, 18.02, transferred twelve parishes in Herebml- 
shire from the diocest; of St. David’s. Twenty-eight xu-ebeiids 
are attached to tliis diocese. 

11. LiCnFTELD. 

The early accounts of this diocese are difTicnlt to adjust. 
Pcada, king of the Mercians, having been liaptized, is stated to 
have received a bisho]) over bis territory in 65(1 ; in 665) Bisboj) 
(!3eadda established his see here, and later on in the saim; century 
great changes took place in the ei)isc()])al arriingeinents of Eng¬ 
land. Ollti, king of tin; Mercians 75.5—790, erected an arcli- 
liishoimc about 788 or 785), when by the synod of Coalchythe 
the jurisdiction of Canterbury was much diniinislied, an<l a gn'at 
jiortitjn assigned to Lichfield. The Ibshoj) Higberht, however, 
Avas miAvilling to assume archie])iscoitul authority, although his 
suce.easor EaldAVulf did so, Avith the sanction of the ])opc, 
Adrian I., who sent him the iiall ; six sidl’ragans Avere ay>pomted 
to the ncAV province, viz., Hereford, Worcester, Leicester, Sid- 
naeestor, Elmhain, find Diinwich. Before this time, on the death 
of Bishop Sexwulf, a.d. 65)1, the origin.al dic)cese, eonijirising all 
Mercia and Lindisfarnc!, c'xcept the dioceses of Worcester and 
Hereford, had been divided into tAVO sees, Lichfield and Lei¬ 
cester, and agian into three, Lichfield, Leicester, and Dorcluistm*, 
oil the deatli of Bishop Aldwine, a.d. 737. In early Norman 
days, Thomas, Archbi.sdioj) of York, disputed Avitli Arclibisho]) 
Lanfranc respecting il.s subjection. Bislioy) Peter removed the 
see to ChesUir, in 1075, and Bishop Robert de Limesey again re- 
iiK'ved it to Covemtry, in 105)5, from which time I'orAvard thl^ see 
Avas commonly styled Coventry and Lichliekl, until an Order in 
Council, 22n<l December, 183(3, changed the name again to Lich- 
lield. The jurisdiction extended over all ytalhmlshire, exce])t 
Broom, and CUeiit, belonging to Wurcesler ; all Derbyshire, and 
about half {Shropshire, divided among four archdeaconries, Staf¬ 
ford, Derby, Salop, and Coventry, Avliicli, by tliesann- order, Avas 
h.anded oA^(;r to Worcesti’r diocese. Peculijirs in this diocese 
were abolished by another Order, 27tli August, 1816. TAventy- 
scA^on prebends,' founded at various jieriods, a]>pc’lain to the 
diocese, of Avliich that of Eccleshall is annexed to the bislioinic 
by Act of Parliament kinp. Anne. 

12. Lincoln. 

The annals of the diocese of Lincoln also yirescnt many diffi¬ 
culties. The jireseiit district Avas jiart of the bishojiric of Mercia, 
which at the lirst planting of the cross in that kingdom occupied 
nearly half of England. In consequence of the extended juri.s- 
diction, which Avas too largo for a single Inshojuic, the synod of 
Hertford, in 673, decided on the creation of additional bishops 
for it. The bishop, however, was opposed to any mutilation of 
Ilia see, and his continued opposition led to his de])i)8ition hy 
Archbishop Thcodoi-e in 674 ; the succeeding bishop founding 
the see of Hereford out of the original diocese, in 676. Lincoln 
diocese was. nevertheless, still too extensive, and another sjnioil 
at Heathfield, c, 680, constructed out of it the sees of Lichfield, 
Leicester, Lindsey or Lindissa, and Worcester. Leicester and 
Hndsey were subsequentljr merged into Dorchester, and finally 
into Lincoln during the episcopate of Remigius, who ruled Bxim 
1067—1092 ; the probable date of the transfer being between 
1073 and 1084, in consequence of the decree of the Council of 
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London (1078) relating to the removal of sees from towns to 
cities. The province of Lindissa had been previously annexed 
h) Northumbria, but, being restored to the oishopric of Lich¬ 
field, the bishop was expelled, and became Bishop of Ripon. 

ha.s ny some hecn considered a synonym of Lindissa, 
but William of Malmesbury appears to make Sidnacester the 
equivalent of Cridia or Crediton. The locality lias not been 
detenmned, nlthoiigli Sir T. D. Hardy thinks it likely to be the 
present J’toAw Dorchester, now a village about seven miles 
from Oxford, was the seat of the bishops of the West Saxons 
bearing that title ; they are sometimes styled bishops of Win- 
che.ster, of Dorchester, or of the West Saxons. According to 
Malmesbury, the diocese originally comprised all Wessex was 
aftenvanla divided into Winchester and Sherborne, a.d.’ 705 , 
and united Avitli Leicester in ibe middle of the tenth century ; 
but in another ]ilace the same author speaks of the same union 
as betA\'i!(!n Liiulsey and Leicester. As in ancient so also in 
modem liiiK'S, the extent of the diocese has experienced many 
alterations. Until April 10, 1837, it contained five counties, 
Lincoln, Leicester, Huntingdon, Bedford, and Buckingham, 
Avith the cxci5]>tion of Monks-Risborough and Halton (peculiars 
to Canterbury diocese), Aston Abbots and Winslow, with the 
chaiudries of (Jraiitlborongh and Little Harwood. It also com¬ 
prised a great part of 11 ertffmlshire, but this Avas transferred to 
ll(»ch(?stev ))y an Order in (Jouiicil, 8tb August, 1846, Portions 
of the countie.B of Jtntlaiul, Oxford, and Northampton were also 
included ill this diocese, as Avell as the archdeaconries of Oxford 
and Northampton, but they Avere. transferred to Peterborough 
upon the creation of that diocese. Six arcbdeaconries, Lincoln, 
StoAA', Leicester, Bedford, Huntingdon, and Buckingham divided 
the dioces(! among them, but Orders in Council remoA^ed Leicester, 
co-extensive Avitli the county, to Peterborough, 21st August, 
1837 ; Bedford and Huntingdon to Ely, 19Lh April, 1837 ; and 
Buckingham to Oxford, 19tli July, 1837. All Nottinghamshii-c 
(except the deamuy of SoutlnveH), at tliat time consisting of an 
archtfeaconry in the «lioccse and province of York, was trans¬ 
ferred to this diocese 1 »y Order in Council, 21 st August, 1837 ; 
the deanery of SoutlnveH itself being subsiicjuently annexed by 
another Order, 4tb June, 1841, Upwards of fifty prebends are 
attached to the see. 

13. Llandaff. 

The earliest accounts ol’ this bishopric are uncertain, the tra¬ 
ditions going back as I'ar as the 2nd century. It contained, until 
the reign of William IV. great part of the counties of Glamorgan 
and Aloniuouth, but the statute G & 7 Will. IV. c. 77, placed 
the Avhole of the Iavo counties under the jurisdiction of the 
bishoj). The deanery Avas found (id in November 1843, and the 
.arclifleaconry of Monraonth, eo-extensive with the shire, erected 
1)3' an Order in Council, 31st January, 1844. 

14. London. 

The origin of the sec of London is by some authorities throAvn 
back as far as the 2nd century, but from the settlement of the 
Sa.xous until the advent of Augnstine in 696 no record of any 
bislioj) of London exists. It h.ad been intended by Pope Gre- 
goiy 1. that London and York should be the two metropolitan 
cities of England, bnt the conversion of the men of Kent by the 
inis.sionary saint led to tlie choicie oi‘ (Janterbnry instead of 
London. In the great di.spute betAveen Thomas Archbishop) of 
York and Lanfranc of Canterbury, the former })relate alleged 
that the ]\)pe. had granted to London and York an alternate 
l)rimaey, but this Avas rcifute.d bA' Lanfranc. The mediaeval 
state of the diocese included London city, the county of Middle¬ 
sex, and jAart; of Hertfojxl, Avith the exclusion of certain peculiars 
Avhich AA'erc, hoAvcver, abolished by an Order in Council, 8th 
August, 1845, Westminster Abbey Church having been made 
collegiate after the dissolution, bf the live original archdeacon¬ 
ries, London, Essex, Middlesex, Colchester, and St. Albans, 
three, viz., Essex, Colchester, and St. Albans, were transferred to 
the. diocese of iloe.hester, after enlargement by the respective addi¬ 
tion of parishes in Essex and Hertford by the above-mentioned 
Order in Council. The Ecclesiastical Commissioners endea¬ 
voured by these changes to place London and the suburbs under 
an imdivided episcopal jurisdiction, the new boundaries, stretch¬ 
ing into the fowuer dioceses of Rochester, 'Winchester, and Can- 
teimury, being conterminous with the judicial metropolitan 
district. The only jieculiar left in the diocese is Lambeth 
Palace district, which, being the residence of the Archbishop of 
Canterbury, aa’^os obviously loft under his own control. Thirty 
pmbendaries are appended to the dioceso. 
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15. Norwich. 

This diocese dates as far back os the year 630, and at first 
comprised all East Andia. In 673 the diocese was divided into 
Domniuc, or Dunwicli, and Elmham; these two, however, 
coalesced about 955, and in 1078 the sec was transferred to 
Thetford, and thence to Norwich during the episcopate of the 
celebrated Herbert Losinga, 1091—1119. The extent of the 
diocesp, prior to the new arrangements of the Ecclesiastical 
Commissioners appointed in 1835, covered all Norfolk, tjxccpt 
Emuctli, a peculiar to Ely ; all Suffolk, except Frcckenhani. 
belonging to Roche.iter, and three jieculiara of Oanterbmy, Ha<l- 
leigh, Monks-llleigh, and Moiillon; it also gr)vcni(Ml sixteen 
churches and chapels sitiiatc'd in Cambridgeshire. The four 
archdeaconries, Norwich, Norfolk, Snlfolk, and Siidbiiiy, were 
reduced by dismemlxirment of Sndliiiiy, of wJiicli tlie gniater 
portion was transferred to Ely by Onler in Council lOtli A]>ril, 
1837, and all peculiars abolished by anotlicr Order, 2()th May, 
1847. 

16. Oxford. 

Tliis is a diocese f»l‘ conijjaratively late fonndalion, deriving 
origin from the dissolved abhey of Osney, wlnro it was first 
placed, 1st September, lf>42; then reinov(!<l to St. Frideswide’s 
priory church in Oxford, 9tli June, 154.5. Its territorial juris¬ 
diction ivas eliminated from the sec of Lincoln in 1542, .and 
comprised Oxfordshire; but Berkshire*, Aviili its insulated por¬ 
tions of Wiltsliire, wa.s added in 1836 and 1837, forming the 
nrchdeaconiy of Berks, hitherto in Samm diocese, as also all 
Buckinglmnishirc from Lincoln dio(;ese, with some few other 
unimportant changes. There arc now three archdeacoiuies, 
Oxfor<l, Berks, and Bucks, and eight prebendaries, some of which 
are held ex-nfficio by the profi'ssors of the university. 

17. PKTKRnOBOUGH, 

also erected hy Henry VIII. out of the dissolved abbey of 
Peterborough, by charter dated 4th September, 1541, with juris¬ 
diction over Northamj)tnn.shir(*. and lint hind. To Ihest*, 21st 
August, 1837, all Leicestershire was added, formiug the archdea¬ 
conry of that name ; the, other archdeaconry is of Petcrborougli. 
Six prebends are attached to the diocese. 

18. II 0 CTIF.KTER 

dates back as far as 604. Tlui diocese originally comprisial 
the western part of Kent, with two peculiars, Iselbam and 
Frecke,idmm, but an Order in Council, 8th August, 1845, 
transferred all Kent either to the, diocese, ol' Canterbury or Lon¬ 
don, except tbe, city and tleaneiy of Ibxhesler, and added Hert¬ 
ford and a large portion of Essex, ])eculiars being abolished by 
this and a following Order, 2.3i’d Deeiunhcr, of Ihe same y<‘ar. 
Three archdeaconries belong to tin: dioci^se, St. Albans, Col- 
che.ster, and Essex ; and six prelauuls, of which one is attached 
to the archdeaconry of Roclu*ster, having been lield witli that 
office since 1679. 

19. Salishury 

diocese was created out of Winchester in 765, being at first calhvl 
Sherborne, from the seat of the e])iHco])al jurisdicti<*n in Wilt¬ 
shire. In 1058 it M'as reunited to AVilton diocese, wliidi had 
been taken out of it in 909. The ])overt y of the, see of Itanis- 
huiy, or Wilton, and its deficiency in clergy and revenues, 
caused Bishop Hernmn, who luid been appointed to it in 1045, 
to apply for tlie union of Sherborne with it. The same, caiise.s, 
no doubt, led to his desire to remove to tlie, rich and flourishing 
abhey of Glastonbury, and, later, that ol' Malmesbury, but the 
monks availed themselves of the powerful interest of Earl Qud- | 
wine and his sons, and kejit him from successiiilly prosecuting 
his designs. At a later jieriod, Bishoj) Roger seizwl the latter 
abbey on the death of the abbot, .and retained it until his death, 
although he also was unahle to obtain permission for the. transfer 
of the see thither. Previous to modem alterations, the diocese 
of Salisbury contained all Wiltshire, except Kingswood and 
‘V^itebuiy, parishes in Winchester diocese ; all Berkshin*, ex¬ 
cept Chilton, in Oxford dioc(‘8e, and Langford, a peculiar to 
Lincoln. On the foundation of the see of Biistol, in J542, 
several peculiars in Dorsetshii’e were resenaul for this diocese ; 
but an Order in Council, 6th October, 183(5, carried away Berk- 
shiiv. to Oxford diocese; another Order, of the same date, 
transferred to this the archdeaconry of Dorset, hitherto in 
Bristol diocese, with Thomecomb, county D(*von, in Exeter 
diocese; a third Order, 19th July, 1837, transferred the 
deaneries of Cricklade and Malmesbury to the diocese of 


Bristol; and, by a fourth, 27th Augufst, 1846, an exchange of 
part of the parish of Hungerford, countv Wilte^ was made with 
Oxford diocese for part of the parish of Chilton Folliat, county 
Berks. All peculiars were abolished hy this lost Order. Three 
archdeacf)nries, viz., Salisbury, Wilts, and Berks, were attached 
to the diocese, but that of Berks went to Oxford by the first 
Order in Council. Forty-five prebends belong to the foundation. 

20. Winchester 

diocese was originated in 635, at Dorchester co. Oxf., which seems 
to have been the seat of the bishops until Bishop Hedda’s death 
in 706, although the see was divided into Dorchester and Win¬ 
chester between 650 and 661. William of Malmesbury states 
that it contained at tin* latter division all Hampshire and Surrey, 
but originally comprised as well AVilts, Dorset, Berks, Somerset, 
Domnonia or Devonshire, and Cornwall. In later medicoval 
times, it held Hampshire, the Isle of Wiglit, AVhitchbury, county 
Wilts, and all Surrey, except eleven peculiars to Canterbury in 
Croydon ileanery. .Jersey and Guernsey are also accounted to 
he in this diocese. Several ijortions of its metropolitan di.stricts 
w'cre transfeiTcd to London by the Order in Council 8th August, 
1845. Two archdeaconries, Winchester and Surrey, and twelve 
l)rcl)cnrlaries, arc attached. 

21. WoROEflTJiR. 

This diocese drnws its origin from the diminution of Lichfield, 
about (586, in obedience to the synod of Hertford. It wa,s com- 
]»oKed at first of the counties of Gloueester, Worcester, .'uid half 
of AVarwick. Tlujuia.s, Archl)isho 2 i ol' York, dis])uti‘d with Iv/in- 
franc, Archbisho]> of Canterburv, rt*s[)ec-ting its subjection, and 
endeavoured to obtain juri.sdiction oi er the sec, hut without siu - 
ccss, {IS AVillijim I., according to jiii original clmrter rirca 1678, 
among the archives of IJerefoid Catlu'dral, confirmed to Bishop 
AA^ulstau all the l.'ind.s unjustly detained by Archbishop Tlioiuas, 
1072—1087. (See the abov<‘-m<*ntioned Pajau* ‘ On th<‘ Great. 
Seals of AA^illi.'im the CoiKjuevor.’) Farther on, it retained all 
Woiceslenshire, <*x(*<*j)L n few ]iari.sh(‘s iji Biirford deanery be¬ 
longing to llereforil, about one-third of AVarwickshire, and 
siuail ilebiched p.irishes in the counties of Stafford, Saloji, and 
Gloucester, all included in the are.hdeaconry c)f AVorcester, to 
which was added, hyan Order in (,'ouncil, 22iid December, 183(5, 
the archdeaconry ot Covi'utrv i'r(»m that diocese. It exchanged, 
by another order, J9th July, 1837, Icconih, county AV'orcester, 
for Shenington, county Cdouccstcr, with tlie diocese of Oloucostev 
and Bristol. Ten jircbcnds belong to the diocese. 

II. Province of York. 

The province of York coutjiins huvcu dioceses, thus ar¬ 
ranged :— 

22. Carlisle. 

The bishojiric was erected by Henry L, 11th April, 1132, and 
contain,s the greater part of (Cumberland and 'VVeHtnioTvIand, 
forming the urcli<leaconry of (larli.sle, but an Order in (youncil, 
16th August, 1817, i)r(»vide<l fin* a jirospective archdeaconry of 
Westmoreland, and for transfen’ing the di*aucries of Kirkby- 
Jvon.sdale, county AAh'.stmorelaiid, ('oupland, county (hiniberland, 
and Furne.‘<s and Carlmel, county Lancaster, from the diocese of 
(Mie.ster. 

23. (hlESTER, 

erected by charter, 4tli August, 1541, out of the dissolved 
I abbey of St. Wei*bnrga, and comjuising all Chesbire and Lan- 
[ cashire, .and ])art.s of AVe.stimtreland, (himberland, and York, with 
! a few j»aii.shes in counties Denbigh and Flint, forming the. arch¬ 
deaconries of Chester and Richmond, the fonner of which had 
been transferred from Covi'iitry Jiiid Lichfield, and the latter 
from York, at the time this diocese was erected. But Owlers in 
Council transferred the archdeaconry of Richmond to the diocese 
of Ripon, 5ili October, 1836, many deaneries in Lancashire, to 
the diocese, of Man<diester, and created the archdeiiconry of 
Liverpool in 1847. Six jjre.hends are attached to the diocese. 

24. Durham. 

Tlie see wa-s at fir.st jilaced at Liudisfame, or Hidy Island, in 
f534 ; removeil to Chester-le-Stn^et in 875, and to Durham in 
9.96. William of Malmesbury, however, intimjitcs that Bishop 
Eilinimd [1020—J()4()] conduettid the latter transfer. The pi’C- 
sent diocese includes the entire coimtie.s of Durham and North¬ 
umberland, in three archdeaconries, Durham, Northumberland, 
and Lindisfanie. There Jire twelve jirehends, some of which arc 
attached to tlie professoi’ships in Durham University. 
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25. Manohbbtbh, 

erected, 10th August, 1847, with jurisdiction over most ixni; of 
Lancashire, in two archdeaconries, Manchester and Lancaster. 

26 . Bipon, 

erected on the 6th October, 1836, with jurisdiction over Bipon 
mid other parts of Yorksliiic contained in the deaneries of the 
and Pontefract, and archdeaconries of Bichmond and 
(haven. In 1838 the boundaries between the dioceses of Bipon 
tuid y >rk w(.‘re re-adjusted. 

27. Sonoii AND Man, 

whose origin dates from the reign of Diocletian, according to the 
traditions. The names of some of the bisho])S in the 4th and 5th 
centuries are ]>reserved. The district formerly contained >dSbuda 
or tlie Western Isles, and the Isle of Man, mid was imrt of tlie 
kingdom of Northumbria, but the Danes and Norwegians held 
it between 1065 tuid 1266, when the Scots obtained it until 
about 7 Edw. 111., and it iinally passed into English authority, 
tlie Crown purchMing in 1825, intar alia^ the nomination of its 
bishops. There is one archdeaconry. 

28. York. 

The diocese, before 1836, comiirised a large part of Yorkshire, 
all Nottiiiglnunshire, and Ilexhamshire, co. Northumberland. In 
LS36 the see ol‘ Bipon was eliminated from it by an Order in 
Council; another Order, 22nd December, 1830, transfeixed llex- 
haiiKsliii't' to Durham diocese, Crav(Mi deanery to Bipon dioccsci, 
and brought in the i)ari.sh of Craike from Durliani. A third Order, 
21st August, 183(5, removed all Nottingbain, except the deanery 
of Southwell, to Lincoln diocese ; .'iiid various exchanges were 
iiiaile lietween the dioceses of ■\''ork and Itipon, by an Order on 
1st Eebruary. 1838, Southwell going tcj Lincoln in pursnama* of 
an Onler on 4th .June, 1841, and all jn'cidiars being abolished 
by another on 27th August, 1846. 'I’he celebrated Wilfrid held 
the prinuicy of "york with numerous iiit(!iTU])tion8 from (564 
to auout (578, when lie. was exiielled, and the vast extent of 
the province, including all the north of Euglaiul, divided into 
four sees, York, liindisfarui*, ilexliaiii, and Bipon. Ilexliam 
diocese has not bee.n clearly dolliKul; after tlie death of Bislio]* 
Tidlrid, in 821, it became void, and was administered by the. 
Bishops of Lindiafarne. Three archdeacuiiries and thirty-liv<! 
jirebends are attached to the diocese of York. 

The following table gives tlu! number of archdeaconries and 
rural deanories, or divisions of the same, as contained in each 
of the tucnly-eiglit dioceses of Kngland and Wales, 
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Deuiicries, j. c., niiiil 

Biocesps. 

An'lidi'af'onricB. 

deaneries, and their 



divisions. 

1. St. Asuph 

2 

1.3 

2. Jiaiij^or . . . . 

2 

14 

3. hath and Wclla . 

3 

15 

4. Cnntcrbury . . . 

2 

1« 

0. Chitjht'stcr . 

2 

18 

0. St. David’s . . . 

4 

27 

7. Ely . . . . 

r, 

34 

8, Exeter . . . . 

4 

32 

y. Uhmeester and BvisUd . 

‘2 

10 

10, Hereford 

2 

13 

11. Lichfield . . . 

3 

49 

12. Lincoln 

3 

54 

13. Llundalf . . . . 

2 

10 

14. London 

2 

29 

15. Norwich . . . . 

3 

42 

16. Oxford 

3 

32 

17. Potorborougli . . , 

2 

41 

18. Rochester 

3 

51 

10. Sulisbury . . . 

3 

12 

20. WincheBter 

2 

38 

21. Worcester . . . 

2 

29 

II. Province oe York. 

22. Carlislo • 

2 

IU- 

23. Chester . . . . 

2 

14 

W, Dui'huin ’ 

3 

13 

26, Manchester . . . 

2 

19 

26. Kipon .... 

2 

23 

27. SodorandMau , . 

1 


28. York .... 

3 

20 

Totals . 

71 ~~ 

718 


Jkum; BedoQ, Ojpera, Florence of Worcester, &c. Classed Cata- 
m^e of MSS. in the British Museum, divisions Ecclesiastical 
Orders.) 

EPISPADIA (M upon, and mrttco to draw), a malformatiou 
01 the organs of gerrerution, in which the opening of the 
urctlun is on the upper surbice of the penis, or in w^oh the 
anterior wall of the urin.-iry bladder and the corresponding pai*t 
of the wall of the abdomen are wanting, and their place is occu^ 
pied by a red, spongy, sensitive surface, on which the ureters 
open. For the opposite malformation, see Hypospadia, E. C. S. 

EPISPASTKJS. This term, whicli has the same derivation 
as the preceding, is a)>pli(al to those external applications wdiich 
excite iiiilammation in the skin followed by discharge of serum 
or pus. The word is synonymous with vesicatories, or blisters. 

EP1STHOTON08, the form of rigid spasm by which the 
l)ody i.s bent or curved forward.s. rEMPROSTHOTONOS, E. C. S.J 
EPITHELIUM to jilace upon), the skin of the 

red j)urt of the li])H, and the corresponding pai t of the mucous 
membranes. It assumes many forms, such as the scaly, the 
columnar, the ciliated, &(;. 

EPITHEM, ii term derived from the same Greek word, and 
n.sed to designate*, such ajiplications to the skin us poultices, rags 
moistened with liepiiels, &c. 

EPIZOOTIC [Enzootic, E. C. S. ; Vetkiunary Science 
AND Practice.] 

EPONYMiU, EPONYMUS (from the Greek MwfJios), de¬ 
riving a name from .a person or thing. Most of the ancient 
nations attributed their origin, name, and chief institutions to 
some legendary Jiero, as Nineveh to Ninu.s, Borne to Bomulus, 
tlie Lydians to J^ydus, the Dorians to Dorus, &c. A distinctive 
exainjile was that oJ’ tJie ten tribes of Attica, each of wliich was 
named after a mythical ancestor. ^J'hesc were called the Epo- 
ymoi, and their statues were jilacetl in the Ceiumicus at Athens, 
east of the Tholos. The term has consequently been adopted by 
iiuslern ethnogiuj)h(!rs to denote that a people, tribe, or geogra¬ 
phical site has b(u;n named after a mythical ancestor or a tra- 
Jilional hero. Mr Tylor has collected a large number of myths 
»f eponymic. ,an(H*stor.s in his ‘ Primitive. Chuture,’ vol. i, 35(5-66, 
iiid vol. ii. 213 ; see uisc; Taylor’s ‘ Words and Places,’ p. 365, &c.; 
Buckle’s ‘History of Civilization,’ vol. i. ; Buitiuauu’s ‘ Mytho- 
us,’ vol. ii. 172-11)3; and Putt’s ‘ Mytho-Etymologie,’ in 
Kuhn’s ‘ Zeitschrift,’ vol. ix. 

EPOPEK, un epic ])oein. The word is French (epopee, from 
the Greek €woiroita, e])ic i>oetry), but was used by Dry den and 
•me other writers of the 17th century instead of epic. 

El\SOM SALTS. This common aperient mcdiciup., formerly 
named, from its taste, ^^al cath<irlicuH auuirus, and now known as 
.sulphate of magnesia, is contained in .several watei-s in many 
parts of the wurUl. Tt was formerly made by evaporating the 
iniiieiul w'ater oi' Epsom, Init is now prepared on a large scalo 
from .sea-water. 

EPULIS (eVi upon, and oi\a, the gums), a growth from the 
urns—a guin-boil. 

Et^UATlONS, THEORY OF ALGEBRAICAL. A new 
phase of this .subject dates from the j)ublication of Evaiisto 
G.'ilois’ ‘Memoir on the Resolution of £(£uatif)ns by Radicals/ 
which was imblisheil in the eleventh volume of Liouville’s 
Joiunal, as is i)robably known to many mathematical readers. 
But this theory has been very much developed in a great 
treatise eiititlecl ‘Traite dcs Substitutions et dea Equations 
Algebrioues.’ Par M. Camille Jordan. Paris, 1870. 

EQUINIA (Eiiuus, a horse), the scientillc name for a con¬ 
tagious malady atfectiug the horst^, and passing by contagion to 
the human subject. [(Jlanderb, E. C. voL iv. col. 389.1 

EC^UIVOQUE, from (nqua vox, an expression or word which 
has mure than one meaning ; a quibble. Whately defines it as 


analogy with .something with which it is associated, it produces 
vagueness iu reasoning, and occasions that which is termed by 
logical writers the faUacia equivocationis. Tliis may arise in 
three diflerent ways. 1. From words whicli are equivocal in 
sound only, as hear, hare; mien, mean; hier, hear, 2. From 
words which are equivocal in spelling only, as lead, the verb, 
lead, the metal; fair, adjective, and/air, noun. 3. From words 
which are equivocal uoth in sound and spelling, as case, a chest 
or box, or case, a certain position of circumstances; hull, an 
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ERYTHRITE. 
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axiimal, a Wunder, or the Pope's official letter; churchy a body 
of reunions persons professing a coininon faith, or the building 
in which worshippers ju’c assembled. From the uncertainty 
wliich is produced uy the use of such words as opposed to those 
which are termed “ univocal ”— i,e., liaving one meaning only, 
they are sometimes designated as “ ambiguous.” Hence logical 
writers, in treating of equivoques, find it necessary to explain 
fully the meaning of words of the “ first,” and words of the 
“second intention;” the fonrier being words when they are 
used in their broad, ordinary accejdatioii; the latter when they 
are used in a limited and certain sense Ijy any sect, profession, 
philosophy, or any body of men wliatevcn-. Whately, indeed, 
says that, “ Strictly speaking, there is liurdly a word in any 
language wliich may not be regarded as e(iuivocal; but the tith*. 
is usually applied only in any case wlicn^ a wt>rd is enipUnjcd 
eijuivocally— e.g., where the. miildle tei-ni [^ylloijism, E. C. 
vol. vii. col. 054] is used in ditliaiMit senses in tlie two pre¬ 
misses ; or wluTC a proposition is liable to be understood in 
various senses, aceording to the diHi-reiit nieunings of one of its 
terms and the. same writer, at the end of his ‘ Elements of 
Logic,’lias given a long uinl elaborate a])]Hiidix ‘On ttertain 
terms wliich are peculiarly liable to be used ambiguously.’ 

(Locke’s/iW//OH the Jill Hi (til Uiulenttmut ing; 'rreiicli, (hi the 
Study of IKords; Jevou’s A'lcno iifitry Lenaunv in Lagir ; Arcli- 
bishoji TJiomson’s Outlim: of the Neveiimnj Lairs of Thought; 
Mill’s System of Loyic.) 

ERADICATED, in Heraldry, signifies torn or ]dticked up by 
the roots : thus an uprooted tree is deseribed as vrodiented. 

ERASED, in Heraldry, torn oil so as to show rtuigb or jagged 
edges : it is the oppt)site of roiiped, cut oft' with u smooth edge 
[Heiiat.diiy, E. C. vol. iv. c.«d. OToj. 

ERECTILE TISSUE {eriyo, to erect), a texturi! found in 
parts (such as the penis, vagiiia, and uijiple), wliich i»asH from 
lime to time from a flexible to a rigid state. 

ERETHISMUS {ipteliu, to excite, or irritate), a term used 
to indicate a state of irritation, or excitement in the body, 
such as that causiul by tbe continued exhibition of lU'cparations 
of mercury (E. mereurialis, or nicre.uriul Erethism). 

ERIO^^ETER. 'VVlien a candle is viewed through a plate of 
covered with vajjour or light dust, it is surrounded by a 
corona or ring of colours, like a lialo round the sun or moon. 
Fibres of silk or wool produce Himilar rings which increase with 
the diameter of the fibres. Hence Dr, Young luoposed lui in- 
Btrumeiit called an evioinetiu’ (from f^ioy a fibre and ix4rpov a nieu- 
sure) for measuring the diameters ol minnie. ]»articles and fibres 
by asccrtaiiiinp the dianielev of any one of tbe series of rings 
produced hy tliem. lie selected tin; limit of the first red uiul 
green ring as the one to he measured. [For colours of Tiun 
Plates, see Undulatouy Theoky, E. C. vol. viii. col. 477, &c.J 
The instrument cmisists of a plate of brass, Avith an aperture 
about i Inch iu diameter, in the centre of a circle about ^ inch 
ill diameter and perforated Avitli about eight small holes. The 
fibres or jiaiticles to be measured are fixed in a slider and tlie 
eriometer being placed in a strong light and the eye assisted by 
a lens applied l)ehiiid tbe small bole, rings of colour are seen. 
The slider is moved until the limit of the red and green ring 
coincides with the circle of holes and the index then gives on 
the scale the size of the particles or fibres. Tbe seeds of llie 
lycoperdon hovista are the 85()()tli of an inch in diameter and 
gave rings which indicated Hi on the scale ; so that 1 on the 
scale = the 29,75()th part of an inch. Dr. Young gives mea- 


Bureraents in 30,000th8 of an inch of the following among othci 

substances:— 




Milk dUuted . . 

3 

SlniAvl Avool . 

19 

Bullock’s blood . 

4i 

Saxon Avool , 

22 

Meal of barley . 

, . . 4l 

Aljiacawool .... 

26 

Mare’s blood . , 

... cl 

Farina of laurustiuus. 

26 

Human blood 

diluted 

Merino, South Down . 

28 

wit water, . 

... G 

Seed of lycopodium 

32 

Pus. 

. . . 

South Du Avu ewe , . 

39 

Silk. 

... 12 

Coarse wool .... 

46 

a fur . . 


Do. from Av^orsted . . 

60 

fur. . . 

... 16 1 




ERMINE FUR. [Fun and the Fur Trade, E. C. vol. iv. 
col. 245 ; MusTELiDAfi, E. C. Nat. Hist. Div. vol. iii. col. 1007.] 
EROSION (erodo, to eat off), the destruction of the skin or 
other (!x|^»o.sed surface of the body by ulceration. 

EROl OMANIA (from '^'Epus or *Epos, (hipid, and pLovia, mad¬ 
ness), a form of nionoiiiania, characterised by undue excitement 
of the sexual passion. 


ERRATIC imo, to wander), a term, applied in medicine to 
shifting pains and to diseases, such as gout and erysipelas, 
which pass from one spot or part of the body to another. 

ERROR LOCI, a term in medicine said to have been first 
used by Boerhaave, who thought that the vessels of the body 
w'cre Ol different sizes, according as they had to transmit blood, 
serum, or lymph. When the particles of the coarser licpiid were 
forced into the smaller vessels this became an error loci. 

ERUCTATION {eructo, to break Ibitli), forcible expulsion 
of wind from the stoinach, a symptom of indigestion. 

ERUPTION {Erumpo, to break out), a tei'ni applied in mc- 
tlieirie to diseases of the skin. [Skin, Diseases op, E. C. 
vol. Aui. fol. 5()(5.J 

ERVALENTA, the meal of the lentil (ErruHi lens). This, 
variously mixed Avith Indian corn meal, the flower of millet, or 
of barley, and jicrhaps a little sugar or salt, is sold at exorbitant 
])ricea by diotiitic charlatans. Paris Ervalcnta consists of bean- 
flour and Indian coni meal, each 14 lbs., salt and sugar each 
1 lb. ; Warton's, of lentil powder 1 part, Turkey millet flour 
(Sorghum vulgare) 2 jnuts; and lieoalenta Arahicu, of red Ara¬ 
bian or Egyptian lentil, barley-flour, and a little sugar and 
salt. 

ERV'l'lIRlC ACID, t^^oHaaOio [Y- C. vol. iii. 

col. 95.5.] ‘I'liis acid, tlie method ol i)re])aration and properties 
f wbieb liuA’^e been already tlesciibed, Aidien boiled for some time 
Avitb Avater, or more, readily by treatment Avitli alkalies, splits up 
in tbe manner represented in the ecpiatioii 

e..,u.„o,„ -h ou. - + c,UA 

Picroerylla Oraellinio 

acid. 

but if nil alcoholic solution of (‘rytliric acid be boiled, the de- 
comjiosition takes jilace in the folloAving niiiiiiicr :— 

+ KtHo C,3ll,,0, + cyi,(Et)0,. 

Erytliric Ethylic I’icroc'rylhrin. Ethylic 

acid. liydrate. orsollinato. 

PlCROERYTHiiiN, This compound is 

formed Avheiiever erytliric acid is boiled with water or nii 
alcohol, amylic alculiul being tlie most uilvaiitageuiis for this 
purpose. Dry erytliric acid is lioiled with amylic alcohol for 
some, lioiii-h, and tile excess of the latter in great part reniove<l by 
distillatitm. Water is noAV addetl, and the mixture boiled for a 
considerable time to remove the last traces of amylic alcohol. 
The hot aipicouR solution, after the removal of the colourless 
oil (amylic orsollinate), dcjiosit.s tlie jiicroerythrin in Avliite 
ciystalline jU'ism.s, AAdiich are nearly jiure, and have the fornnila 
C,.f 1,„()7, .'illjjO -f- tjUU). They have a hitter taste, 

are sj)ai iugly soluble iii cold Avaler, but very readily so in boiliiii; 
Avutcr. Ydieii boiled Avitli alkaline solulion.s, it decomposes in 
the maimer expressed in tbe following equation :— 

C„I1„0, + on. = CO. + c,ii.o. + 

ricroerytluiii. Orein. Erytlirite. 

- wo, + -f cffiM. 

[Betaerytukin. E. C. E. col. 283, Orcin, E. C. S.J (Hesse, 
A?m. Ohem. Pharm. cxvii. 297, and cxxxix. 22.) 

ERYTHRITE, Erythroinannite, Erythroglucm, Eryglunu, 
Phycite, Pseudarcin, C^HioO^ vol. iii. col. 950]. 

Erytlirite is a product of the decomposition of picroerythriii 
[Erytiiric Acid, E. C. E.], and also appears to exist ready 
formed in the Protocoexus vuhjaris, from Avluch it may be extracted 
by digestion with alcohol. It forms very large colourless, trans¬ 
parent ciystals, Avhicli belong to the dimetric sj^stem. Its 
solutions do not uilect polarised light. When lieated witJi 
potassic hydrate to 240^’, it is decomposed, yielding potussic 
oxalate. It may b(; regarded as a tetratomic alcohol, possibly of 
i CH Ho 

the constitutional formula \ qJJ (OfflfO^AHO), in which 

( OHJIo 

case the production of isohutylic iodide from it by the action 
of hydriodic acid would be ex])res. 9 ed thus:— 
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ji£ . ,H.. «H.. 5§|.... 

(CH,IIo (OH3 

Erythrito. 

The nitro-substitution compound obtained from erytlirite is 
tetmnitroerythrite, 04 Ha(N 0 a) 40 * [E. C. vyl. iii. 

coL 956), and is reconverted into erytliritii by the action of 
reducing agents, such as ainmonu! sulphide. 

Several ethers of erytlirite have been obtained by Ilerthelot 
and Hea.se, by heating erythrite with acids to a high teiiinerature, 
such as benzoic acid, stearic acid, sulphuric acid, &c. The nitro¬ 
compound just mentioned may also be consider('.(l a.s the tetnuii- 
trate of the alcohol. [Butylic Alcohol HI., E. C. S. col. 399.] 

(Lamy, Aim. CUim. Phys. [3] xxxv. 138, and li. 232; V. de 
Luyiies, Ann. Chem. Pharm. cxxviii. 330.) 

ERYTHROGLUGIC ACm (CJT,OJ This 

acid is formed during the oxidation of erytlirite by acting on a 
concentrated solution with fuming nitric acitl. When, moreover, 
an aciueous solution is slowly oxidised by means of jdatiiium 
black, the liquid acttuires a strongly acid reaction, and, on the 
addition of plumbic acetate, yields a yellowish-white precipitate 
of plumbic erytliroglucate. Tliis compound, when 8Usj)eiKled in 
water, and decomposed by sul])hydric acid, yicdds a solution of 
the free acid. It does not crystallise, and appears to be tetrabasic. 
Its solutions reduce silver salts. 

(Sell, Gompt. Pend. Ixi. 741, and Zeitg. CItem. 1866, 12 ; Lam- 
parter, Ann. Cheui. Pliana. cxxxiv. 213.) 

ERYTliROSlN, a red colouring matter, formed by the action 
of nitric acid on tyrosiii. It is obtained as a dark red amorphous 
powder, which is insoluble in most neutral menstrua, but dis¬ 
solves with readiness in alcohol that has been nci<lulate(l with 
sulphuric acid, giving a red solution. It is, perhaps, identical 
with the hfuuatoidin obtained from blood. 

(Stiideler, Ann. Ghcm. Phys. cxvi. 201.) 

ESCHAR (i(rxap6u>, to form a crirst), a dry, dead fragment 
or slough, which has sejiarated itself from the liealthy texture of 
the skin, or iiesh, of the body. 

ESCllAROTTCS are substances which promote, through the 
violence of their action, this diiath and s<;paration of jiaits. 

ESPARTO. The use f»f esparto, or Spanish (jrass {Stipa 
Unacissima), in pa])er-making i.s advancing with such rapidity 
as to place this material nearly at the head of all others UBe<l for 
the purpose. In the year 1856 there were only 10 tons of it 
imported into the United Kingdom ; in 18()1 the Board of Trade 
Taules first began to sejjarate esparto from other ‘‘ paper-making 
materials,” and set down 891 tons as the quantity imported in 
that year ; it rose to 20,062 tons in 1863, and 55,726 tons in 1867; 
while in the last tlu’ee years the (juantities and values Avere;— 

1869 . . . 89,156 tons i:537,585 

1870 .... 110,38!) „ 813,219 

1871 . . . 143,313 „ 1,238,741 

A few other paper-making vegetable fibres are here in¬ 
cluded with esparto, but so small in quantity and value as barely 
to affect the result. That thi.s denotes something like a real 
manufacturing revolution, i.s shown by the fact that the impor¬ 
tation of rags ha.s declined in the same series of years, notwith¬ 
standing the great increasi; in our paper-mauul'acture. 

The leaf of e.sparto, the ])art used for paj»er-uiakmg, varies 
from six inches to three feet in length ; it is very narrow, in fact 
simply a blade of grass, which is llattish while growing, but 
curls up into a rusli-like form when dry for market. The ! 
esparto zone, of Spain and North Africa is comprised betw'een 
32^ and 41® N. lat., the provinces of Almeria and Murcia being 
the most prolific. There is scarcely any found in Italy, even in 
the same latitude. The plant requires plenty of sunshine, and 
the best kind grows near the sea-coast. The young plants are 
delicate, and easily killed by late frost; they do not j>roduce 
leaves fit for paper till twelve or fifteen years old, but they then 
yield an annual crop for many years. A sandy marl is the best 
soil, without much rich chiy. The plants grown inland yield 
larger and coarser leaves than those grown near the coast, and 
less fitted for fine paper. A long, handsome, gold-coloured leaf, 
called garhillOf is used for sieves for cleaning com, and is also 
exported to Germany for basket-making. The cliief harvest 
months for esparto ore August to October. Each leaf is pulled 
from the atochmf a kind of knot at the junction of the annual 


leaf with the perennial stoet. Sometimes several leaves are 
gnwped with a glovetl hand, sometimes with a leathern thong 
twisted pound them, Boraetinie.s with the hand and a stick em¬ 
ployed in a peculiar way ; an upward and slightly lateral pull 
sejmi-ates tliem. Dry weatlier is essential to the harvesting. The 
leaves are laid on llie ground to flry, then made, up into bundles 
{manmas)^ then into larger bandies, and then into carycts, or 
donkey-loads of about 2^ cwt eacli. The carga is the standard 
of E.sparto measurement in the Sp/uiisli market. 

Mr. Routledge, of the Eyiisliam Mills, near Oxford, was the 
first to iLsc esparto systematically in jiuper-making. He coiu- 
inenced on a small scah; ; and it was not until 1861 that the 
printers and ne^vspajX'r proprwtors began to favour the admix¬ 
ture of e.sparto -with jags, still less the, use of espiurto alone. At 
tliat time the leaf was shi]>])ed from Spain at about SOs. or 40iJ. 
per ton, and reached the English paper-mills at about £4. The 
American civil wiir, by raising the j)rice of cotton, increased tlie 
anxiety to obtain new ])aper-inakiiig mati'rials; this, and an 
a]>preciation of the excellence of esjjarto for the jmrpose,, in¬ 
creased the demand so rapidly that the jjrice ro.se to £0, £ti, and 
even iJlO i>er ton; until, at length, e.si)urto ratlier than rag rules 
the market. 

The whole supi>Iy of esjjarto is placed somewhat in ieO])ardy 
by this revolution. How this ariscjs, has been clearly shown by 
Mr. Robert .Johnstone, the owner of an esparto estate in Spain, 
in a ]uijter real In lore the Society of Arts in December, 1871 ; 
and by Mr. Routledge, tbe owner of another of these e.state.«, 
who corroborated most of the information given by Mr. John¬ 
stone. Until about 1856, little of tbe, esi»arto was plucked 
except that wbicli grew near the sea-coast; the, Spaniards used 
it for making yarn, ropes, mats, sandals, b.askets, fuel fur bakers’ 
ovcn.s, thatcii for farm buildings, and sods for embankments in 
field-draining. The chief cost was for carriage, the ])rice of the 
plant itself })eing .small. Thjtnj is proijerly only one crop in <i 
year; but when the Engli.sli demand B])rung up, the Spanish 
growem, eager to curicli tiiemselve.s, forced a jlouble croj). As a 
consequence, some of the best districts have becoimi exhausted 
and bare. A double crop is a failure, but a double liarvesting 
of the same crop is a ])o.s.sible Jind even a desirable thing. All 
the ])lants do not grow with equal rajjidity in the same spot; it 
is well to pick the most advanced first, and wait a few months 
before picking the rest; but the S))anish growius, wishing to 
send as much and as (quickly as pos.sible to market, teiir up small 
and large leaves alikt', and even the atochon or knob at the 
bottom. It i.s like the reckless exhaustion of gutta-percha and 
india-rubber trees in trojneal countries—“ killing the goose that 
lays the golden eggs.” Almo.st every es])art() ground is now 
known to yield less annually than it yielded a few years ago, 
owing to imprt»vident exhaustion of the soil. Mr. ilohnstone 
describes the various modes of ]wo])agation and cultivation, by 
sowing, transplanting, &c.; bnt a.ssert.s that the best will not be 
done unless caiutul and intelligence aie directly embarked in the 
trade. Even high prices will not keep up the 8up])ly without 
gootl management; for the present priee is in great part duo to 
the iucr<*ased cost of carriage from the interior, the sea-coast 
districts being already almost ruined ; and this deterioration is 
observable in Algeria, Tunis, and Morocco, as well as in Spain. 

ESSAY, a word the essential identity of whose Italian, French, 
and Sjianish etmivalents is demonstiative of its Latin origin, which 
is assumed to have been discovered in the verb sapere, to savour, 
to taste of, or in the noun sapor, a taste, savour, relish, with the 
preposition ad prefixed. As these words are descrijjtive of a 
sjjecific method of proof or ex^Jeriment, this signification became 
gradually extcmled ; and the word essay, in like manner, has 
acquired the generic meaning of jjroof, trial, attempt, endeavour 
or experiment, geni;rally varyiim as assay when it is applied to 
the probation of artillery, to the testing of gold and other 
precious metals, and to the examination of weights and measures. 
From the idea of unskilfulness and imperfection which naturally 
attached to a first experiment, whether in aits, arms, or letters, 
the tenn essay, when used with reference to literary ijroductions, 
was originally applied to a composition of a loose, easy, simple, 
familiar, discursive, and irregular kind—“fragments of my 
conceits,” Lord Bacon calls nis ‘ Essays,’ in the ‘ Prefatory 
Epistle’ to his bother, Mr. Anthony Bacon—in contradistinction 
to a methodical, argumentative, systematic, or exliaustive treatise. 
As the modesty ot Lord Baton called by the name of essays 
those short compositions in which, with so much learning, and 
fulness and facUity of illustration, and with so profound a 
knowledge of men and manners, he philosophised uiion the 
highest questions in religion and morals, as well as on human 
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affairs scarcely removed from tlie liomelie.st or humblest, so the 
modesty of his successors lius caused them to perpetuate the 
title of essay even in cases in which the original form of the 
ettsay is violated, and the treatise so designated is in every 
respect an elaborate, sustained, and finished composition. Such 
a usage ad«ls to the inclusiyeness of the word, at the sacrifice of 
its precision. TJie kind of composition which is strictly de.sig- 
nated essay, has been fully and vari<tusly represented in English 
literature by a long and hrilliunt serie.s of writers. [Essayists, 
British, E. (h vol. iii. col. 960.] 

ESSENTIAL SALT OF LEMONS, or Salt of Lkmons, is 
used to remove fruit stains freua linen. It is a poisonous niixtui’c 
of quadroxulite of jiotash and half its n'(ught (»f the hitartrate, 
or cream of tartar, iii fine powder. 

ESSERA, or Esskrk, the nettle rash. [Skin, Dlskase.s of, 
E. 0. vol. vii. col. 506. j 

ESTAFETTE (Italian an exju-ess courier, w'ho.sc 

duty is limited to healing despatches a single post, or stage, 
when he hands them «)ver to another, wlio conveys them the 
next p(jst, ami so on. In France and some other continental 
states th(‘ estal'etle service is carefully urg!iinsi*<l. 

ESTIMATES, Army, Nury, and (.'ir/7 Service, are accounts 
annually presented to ihe I louse of Coinmoii.s »*aiiy in each 
session of raiiiamcnt. Tin* cahiiuit ministers decide on the i)ro' 
bahle amount of the national cxjienditure lor twelve mouths in 
advance, based on the calculations made by llu‘ heads of de]»art.- 
ments, and corrected by the views of the cabinet generally as to 
tlie reception which the plan is likely to meet. with, in rec.ent 
yeara the total sum has varied a little on either siile of 
70,000,000/. per annum ; hut, whiitev<‘r he the amount, the 
ministers group the items under three great liea(ling.s, divided 
and subdivided in .minute detail; and the. three! sets of estimates, 
as they are called, are hrougiit heJore the. h(»u.se on lliree dif- 
feiViit evening.s by three dill'ereiit ministers, eacli conversant 
with one particular braiicli or di‘partmeiit. 

The Army Katimutcs are gronj>ed into .six chi.sse,s, divided into 
more than twenty votes, to each of v'liich, se])arately, tlie sanc¬ 
tion of the House of Commons is iiecesHary. Class 1, relating 
to the Ucynlar Foma, e.oinpri.ses votes for general stalf and 
regimental pay, allowances, and tdiargc.s; coiuinissaiiat eslah- 
lislimeiit and services, iiioveiuent of tr() 0 ]is, &c.; clothing 
estahlishiuent, services, and Huj)plies; barrack estahlishmeiit’ 
services, and supjdies ; division .services; admini.stration of 
martial law; hos))it.al establishment, servie.e,s, ami .suj)p]ie.s. 
Class 2, liescrve Forcra: Militia and inspection of the reserve 
forces; yeomanry cavalry; volunteer corp.s ; enrolled pensioners, 
and army reserve corps. Class 13, Storea: Military store depurt- 
iTieiits, for the sii])})ly and repair of wurlik(t and other stori's, 
including manufacturing estahlishmeiits. Clas.s 4, ITorh and 
JUdldinya: Estahlishmeiits and expemliture for Av^orks, build¬ 
ings, and repairs at homo and abroad. Class 5, I'lirious 
Services: Estabiishuieiit.s for military cilucatiun ; surveys of the 
United Kingdom ; udiuinistration of tlu! army; miscellaneous 
semces. Cia.ss 6, U'ar EjJh'lire, Scrrices: Howards Jbr di.stin- 
guished services; pay of general officers; full ]>ay of reduced 
and retired uflicers, and hall’ ])ay; widows’ i>ensious ; pemsioiis 
for wounds; expense,s of ('lielsea and Kilmaiiihum hi>,spitals ; 
out-penHioners; superannuation allowaiico.s ; militia, yi’.oinaiiry- 
cuvaJry, and volunteer corps jiciisioiis. Sejiarate votes are taken 
for the total number of men, in the BritisJi army and in the 
native Indian corps, irrespective of the amount of money asked 
for. The changes now (1672) in progre.ss in the British military 
system will somewhat modify the form of tin; army e.siimates ; 
but the above repr(*.sents the aiTungemeiit adojited in recent 
years. 

The Navy Estimates are grouped in nearly twenty classic, each 
much subdivided, it will suilice to denote the general charac.ter 
of the classes, if ive give an abstract ol’ the subjects to which they 
relate. Wage.s to seamiiii and marines; victuals and clothing 
for ditto; admiraltv office ; coast guanl service; royal naval 
coast volunteers, and royal naval reserve ; scientilic hiuiicli (in¬ 
cluding the expenses of Greenwi(;li Observatory, the ‘ Nautical 
Almanac,’ and the hydrographical survey); dockyards and naval 
yards, at home and abroad; victualling yards and tran-spoit 
establishments; medical establishments; marine divisions; 
naval stores for the building, repair, and outfit of the lleet and 
coast guard; steam machinery lor the navy; ships built by 
contract; new works, buildings, machinery, and repairs; medi¬ 
cines and medical stores ; martial law administration ; miscel¬ 
laneous services; half-pay and retired pay to officers of the navy 
and royal marines; special military and civil pensions and 


allowances defrayed by the admimlty; conveyance of troops 
(d(d)ited to the iu*my). This grouping undergoes slight altera¬ 
tions from year to year. 

The Civil Service Estimates, larger in aiuoiuit than both tlie 
former combined, embrace more than two hundred separate 
votc.s. They vary more from year to year than either the aiiiiy 
or the navy estimates, because they are more affected by the 
Mullingness or unwillingness of Parliament to make juiblic grants 
for particular purpo.st*s. Tlio groups or classes are usually seven 
ill number. Class 1, Puhlic Woiiis and Buildings, comprising 
royal ])alaces, government offices, national museums and galleries, 
and all other structuies heloiiging to the nation (except those 
already provided for in the army and navy estimates). Class 2, 
Sal-aries ami Ej:penscs of Viddic Departments, a voluminous head¬ 
ing, luuch suhdiviilctl. CMas,^ 3, Law and Justice, comprising the 
salaiie.s and emoluments of the judges, law officers of theCrown, 
&c., ilown to jailers and policemen, juid numerous items of 
jirison exjienditurc. Class 4, Education, Science and Art, com- 
jjrising the giants and salaries denoted by the title, especially tlie 
graiihs to .schools made by the Committee of Council on Educa¬ 
tion, and the reguhirly-contiiiiieil purchases for such establish- 
inenls as the British Museum, South Kensington Museum, and 
National Gallery. Class 5, Colonial, Consular, and other Fureiyn 
Sennres. (las.s (i, Superannuation and lietired Allowances and 
(Iratuifies, for charituble and other purposes ; and, Class 7, Mis- 
ecllancoiis, Special, and Temporary Objects, sufficiently denoted by 
their title.s ; they A'ary iu the items as well as in the amounts 
year by ycju*. The ex]>cnsns of the revenue depailuieiits—chielly 
the cu.stoms, iiiluiul revenue, and post (dlice—are also included 
in the civil .service! est imates. The interest on the national debt 
reipiires no e.stiiiuite ; it is an amount provided by the nation as 
a matter of course. 

It may he added, that when the House of Commons has agi'eed 
to the estimates (with orivitljout modification), the (.Chancellor 
of the Ex(‘lie(|iier ])roj)oses .such taxes, and, if neces.suiy, loans, as 
he considers best suited to produce, the. amount ; and his annual 
.statement relating to this matter constitutes the BunoiST. 
[E. C. S. col. 385.] 

ETHACETIC ACTH, synoiiyjnoii.s w’ith Butyric Actij [K. t'. 
vol. ii. 475, and E. 0. S. eol. 40t)|. 

ETHEREAL SALTS ninl ETHERS. The ethers may he 
regarded as (jxides (4' the basyloiis or positive radicals, or as 
alcohols iu Avhirh the hydrogen is replaced by a hasylous ra¬ 
dical ; and .since each series of these ratlii.'als protluces a series ol’ 
ethers, avi* can have ethers coiTesjiondingtu the vai’ioiis iiionucid, 
diacid, and tri.icitl alcohols. 

Etuers of the Monauuj Alcohols. Alcthylic series Tlie.se 

( C«Hj„+i 

ethers, ol Avhich the general loruiiila is 


O 

(CnAhv 


+1 


j ciL(C„rih»!H+ib) ])re])ai‘ed by two general pro¬ 

cesses. 

1. liy treating tlu; sodic alcohol with the iodide of the radiciil; 
or, 2. By the action of suli)hiu’ic acid on an alcoJiol or a inixtui c 
of alcohoLs. For in.stance, imithylic uthylic ether may he pro- 
duci!d from etliylic iodide and sodic methylate, as expressed in 
the following ettuatiou :— 


\ Cn^Nao 

Sodic mothyliitp. 

(OAU,. 


+ Ktl = 


Ethylic. 

iodid(!. 


\ CH.Eto 

Mcthylic 
ethylio o.xide. 


H- Na^ 


1. 


Sodic 

iodide. 


NaO + CW = 


V,H,0,CJ{,0 + Naiy. 


Or from methylic iodide and .sodic ethylate thus 


{CII 3 
\ CH*Nao 

Sodic ethylate. 


4- Mel 


Methylic 

iodide. 


[ CHjMeo 

Methylic 
ethylic oxide. 




+ Nal. 

Sodio 

iodide. 

+ Nal). 


- C,H,0,U,il,0 

H II H 

—(i—i—HandMe - —(i—H 

i i . H . 

it will be found that the formulas for methylic ethylic catide 


If it be remembei-ed that Et ■ 
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{cH,Eto |cH*Meo* 
■ H H H ■ 

n—(L(!;--o—i—H 
' 


11 J 


(CH, 

as also < O are identical 
lOMeHa 


when fully developed in the manner 


explained under Chemical Notation, E. C. S. 

The second process—namely, tlic action of hydric sulphate on 
the alcohols, must he considered in two stages. First, the 
action of the sulphuric acid on the alcohol, producing a sulplio- 
acid :— 

so.,Ho(c„H *„+iO) 4- on, 

Sulpho-ncid. Wal.i'r. 

and then the njjiction between the sulpho-acid and the .same or 
a different alcohol, giving rise to an ether ;— 


ChH2„+iHo + SO.,no, x= 

Alcohol. Sulpliuric acid. 


SO,Ho(C«H2«+iO) + C„,H2,„+iITo 


f C'/tn2»i.+i 

o 


+ SO^Ho,. 


cn., 

CIT,Eio. 


Tf, in the general e(|uationR just given, the value- 2 he .assigned 
to hotli n and w, they will represent the formation of ordinary 

ethylic ether (ethylic oxide) <0 — OElj, or 

\ O 2 H 5 

As an exani]de of an ether of the vinylic ncncs we may quote 
allyhc muh | O = OAll, j | C1I,((;.I1.0) 

(ihtainod hy the action of allylic iodide on sodic allylate, or of 
argentic oxide on allylic iodide thus ; — 


2C,TTJ 4- OAg, = 

0(C,TT,), 

4- 

2Agl. 

Allylic iodide. Arpcntic 

Allylk 


Arpentie- 

oxiik*. 

ether. 


iodidc. 

(zpjrj + 2 A!iO = 


+ 



A series of (dhers exists corresponding to tliose .ahove men¬ 
tioned. hut containing sulphur, selenium, or telluriiun, in 

{ Cjll 5 

coiTcsponds to ethylic oxide < O , and has the same relation 

i cii 

to ethylic snlphydrate (mercai^tan) < oxid(! h.as 

i Cll * 

to ethylic hydrate (alcohol) j 

Ethehs of the Diacti) At.coiioi-h. We nmy take ethylenie. 
oxi<le (ethylenie ether) as a typt; of the few ethers of this series 
which have at present heen investigated. It is ])repared hy the 
action of pohassic hydrate on ethylenie chlorhydrate 


Ic'ici” + 

Ethylenie Potassic 

chlorhydrate. hj’drate. 


i CTI., 


(CH 

EthvU’uic- 

ox’ide. 


+ OIIj -4 KCl 


Wnler. 


Putassir 

chloride*. 


4- K(),H0 = (OJQ'V^ 4- 2H0 4- AT//), 
and hears the same relation to the diacid ethylenie alcohol 

{ C H 

O ^ docs to the mo- 

iiacid ethylic alcohol | 

Ethylenie oxide, however, differs remarkahly from ethylic 
oxide, in combining directly with acids ;— 


ICH® 

Ethylenie 

oxide. 


HCl 

Hydrochloric 

acid. 


CII 2 CI 

CH,lIo 


Etixyleme 

chlorhydrate. 


which may he accounted for hy observing that, whereas in 
ethylic etlier the ethyl atoms CaHe are only linked together 


hy the oxygen, in the case of ethylenie ether the carbon of the 
atoms CHj is, moreover, directly united. Sulphur ethers of 
this series also exist. 

Ethers of the Triacid Alcohols. Of these glycylic ether 
(glycylic o:dde) is the only one at present known : it is obtained 
hy tlie action of potassie- hydrate on iodhydrin, and has the 

constitutional formula < CH —O —H C> 

Th(‘, Haloid Ethers may he regarded cither ns compounds 
of the radicals with the- halogens C’,ill‘ 2 a+iHl, or tis alcohols 
in which chlorine, hromine, cyanogen, &c., is substituted for 

hydroxyl j §11 chloride ((/*//,(//) O.,H„01 

1 l«‘>]'yli« C8lLI = C(CaII,)IIaI 

I “ I examples in the 

methyl series, and ulJyfic iodide (Ojrj) CgHJ « C(C.Jl 3 )n,.I 

iCMe"Jl iC((:iU"li . ,1 • V • 1 41 

/ CH 1 ~ ( CH T ^ vinylic senes ; holh mo- 

iiacid alcoliol.s. These compounds xirc forme-d Ixy the following 
gtmeral reactions :— 

1. liy the action of the acid on the Jilcohol:— 


IICJI 


\ CTT, . 

I CllJIo + 

Ethylin 13 ^ 
ulc-omd. ' iicid. 

((jji^ojro 4 - im 


{CIT, 

\ CH 2 CI 
J'',thylic 
chloridp. 

(UL,n 


+ OH, 

Wiit(!r. 

4- 2 m/). 


2. By tlu'- .action of the phosphorous haloid compound on the 
alcohol :— 


®lciyi(. + 


PBv, = 3 


A! ethyl i 4- 
ukohol. 


Pho.<*pliox‘(»us 

bromide. 


[H 

[ CHaBr 
Mot,hylic 
liroinido. 


4- POIIIIo,. 

Phosphorous 

acid. 


Mot hylic 
cymiide. 


+ 4PO,Ho 

MetaphoHphoric 

acid. 


{\%{(\U^(),H()) 4 - ■ 7>7,V,, =: 2{(J.jr,Bv) 4 - mo,P()^. 

.3. The cyankh .s are lua^pared hy distilling a mixture of the 
potji.s.sic suii»lio-acid 4 d“ the radical with pot.a.ssic e^Mnide ;— 
S0.,Ko(C.,fr„0) 4 - K(fy = SO.Ko, + C^lI.Oy. 

Potassie othyl8ul]»lialc. Potassie Potassie Kthylio 

cyanide. sulphate. cyanide. 

(A'o,cy/.y, 2 .s'o, + kc,j = Kmm + c.ir„c'»). 

4. And also by di.stilling the corresponding ammonic salt with 
idio.qdioric anhialride : - 

) CII 3 , pp Q _ ) CH, 

jCO(NlL()) + (CN'" 

Amnionic Pliosplioi 

acotati?. aiihydrid 

-I- 4P(), 

Since the diarid ah-ohols contain two atoms of hydroxyl, it is 
evident that either one or hoth of these may he rejiluci d hy a 
halogen, forming two classes of h.aloid ethers, 1 . of the form 
CmII'JjJIoIH and JJ. of the- form CnH 2 «lil 2 repre.sented in the 

{ Cll Ho 

ethylenie .se.rie.shy ethylenie chlorhydrate C.,H*Ho(Jl— | 

iim" j />«) and ethylenie diihloride CjILCla « | 

respectively. The. corresponding ethers of the triacid 
alcohols will he mentioned under (Ilyeerixe, E. C. S. 

Ethereal Salts. Monolmdc acids and monacid alcohols. 
These compounds resemble the eorresponding metallic salts, a 
hasylons organic raditail being substituted for the metal. The 
most general methods of formation are :— 

1. Acting on an argentic salt of the acid with the iodide of 
the organic radical:— 


C,}I„C,N + i(Il0,P0Sj- 


looigo + AW 

Argentic Allylic 

acetate. iodide. 

(AgO.GJhO, 4 - 


CH. 


COAllo + 

Argentic 
iodide. 


Allylic 

acetate. 


C.Hfi,C^H,0, + Agiy 
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2. By the direct action of the acid on the alcohol:— 

Ico&o + - ISoV + OH,. 


Ethylic Ethylic 

atitl, alcohol. aoctute. 


Water. 


{iw.ajifi, + a^ii.(j,HO . cji,o,c\H,o, + 2 Ko). 

3. The action of the acid chloride cii the alcohol:— 

+ EtHo - + IICI. 

Ethylic Ilydrorhloric 


{CJI, 

} cot. 

BenzoyWr. 

chlundc. 


Ethylic 

alcohol. bcn/oiitc. lu-iil. 


(cjh0„ci + cjififlo = cjr,o,o,,Tr,o^ + no). 

4. By distilling the potassic salt of tlio acid -with a metallic 
salt of the siilpho-acid of the organic radical. 

The ethereal salts are decomposed hy treatment with potasaic 
hydrate, yielding a potassic salt of the acid and the alcohol:— 

1 coiuo + = 1 coiVo + 1 c?y?u> 

Allylic alcohol. 


Allylic PotasBic 

acetate. liydrato. 


PotaHflie 

acetate. 


+ A'O.TTO - KO,C,II/l, + (W),Ho). 

Dihanc. acids and mnnarid alcohols. As this class of acids 
contains two atoms of replaceable, hydroxyl, they are capable of 
forming two seriesof ethereal salts with monacid alcohols,nanndy, 
neutral ethereal salts, as ethylic sulphate, SOaEtoo 
and acid ethereal salts, as sulphcthylic add, SOalloEtj) 
(C\IT/),SO^I{(),S()^), ill which only one atom of the hydroxyl 
is replaced by the e.thoxyl. The latter comjionnd is, therefore, 
a monobasic- acid, in which the hydrogen of the remaining 
hydroxyl is capable of being replaced by a metal, thus forming 
a wilt. In like manner the tribasic acid-s, having three, of 
hydroxyl, are capable of forming three seric.s of ethereal salts ; 
two acid and one neutral. 

The diacid ale.ohols (glycols) form two scries of salts with 
a monobasic acid, one basic., like ethylenic moiiacetate 

I Oll*”0-OMe()’ neutral, as ethylenic diace- 

I O]T*“O-CMe0' neutral salt two 

acids may take part in its formation, as in ctliyleiiic acclo- I 

ETHMOIDES («0MOS) a sieve, and hSos, a iorm), the name 
given to the. bone of the skull, Avhich occupies a space between 
the two orbits, having a sicve-like ])late inserted in the lloor of 
the skull, delicate cellular structures of bone descending into 
tlic nostrils, and smooth surfaces contributing to form the inner 
walls of the orbits. The perforated j)lale tran.smits the tila- 
meiits of the olfactory nerve to the membrane of the inwlril 
lining the cellular tissue of the hone. 

ETHNOGRAPHY and ETHNOLOGY. The Greek word 
Mvos means a group of human beings, and hence designates a tribe 
a nation, or a race. Ethnogra])hy is usually understood to mean 
a description of the races of men, or of tlie naturid groiijis of men. 
The latter meaning scarcely differs from that of anthropography 
[E. C. vol. i. col. 3701, or of descriptive anthropology. 'J’lu? 
compari-son of the. phenomena of tJie natural groups of men, with 
a view to deduce what are the governing laws, might be termed 
ethnology, if there ivere no objections to this use of the word. 
Ethnology is generally detined as the science of human races ; 
hut, as there cannot be a science of the races of men ilistinct 
from that of man, anthropology is to he preferred to ethnology. 
But even if the term were acce])t-cd in the more restricted sense, 
there is a difficulty in its general use. Those ])ersons wlio believe 
that all mankind have descended from a single pjimitive j)air, 
and therefore consist of but one j’ace, must regard ethnology— 
that is, race-8cienc.e—and anthropology us synonymous ; out 
those who admit that mankind consist of the descendants of 
two or more primitive pairs, perceive a diffijrence between the 
terms lantamunnt to that between ethnography and anthro- 
\>olu.Jv. ITmct'. ethnology is fre((uently used when ethnography 
would be the belter word. By etnnograpby is meant the descrip¬ 


tion of individuals, or groups of individuals, to which collective 
names have been applied. It comprises the geographical distri¬ 
bution of men, anthropometry, antnropotomy, craniography, and 
all that relates to the physical and mental conditions of man. 

ETHOMETHOXALIC ACID, C.HioO, « | 

(^HOfCioTT^O^). This is a secondary acid of the lactic series, 
and is isomeric with valerolactic acid, CoIIjoOj ■■ | 

the corresponding normal acid of the series. Its ethylic salt, 
CJIpEtOj = j “ obtained on heating a mixture 

of one moleenle of ethylic oxalate, one of ethylic iodide, and 
one of inethylic iodide, ivitli granulated zinc, to 30° or 40® for 
several days, and then treating the product with water. This 
compound is an elluireal liiinid, boiling at 1G5°'5, and having a 
specific gravity of '076H. It is easily soluble in Avater, alcohol, 
and ether. Aipieous solutions of the alkiilie.s or of baric hydrate 
ilecompose it, yielding tin; corresponding salt of cthomethoxalic 
acid, which, in the free stJite, is a white crystalline body, readily 
soluble in Avatcr, alcf>hol, and ether. It melts at 63°, ami 
snblime.s easily at 100°. 

(Frankland and Duppa, P/vc. Boy. Soc. xiv. 83, and Ann, 
Chem. ]*hnrin. cxxxv. 36.) 

ETHOXACETIC ACID, EthylglycoUic Acid, CJI«0, » 

I COHo This is an ctlieric normal acid of the 

lactic, series, and is formed by the action of sodic ethylate on 
monochloracetic acid. 


\%x + 


NaEto 


Chloracctic 
acid. 


(CHaEtn , NaCl 
JeOHo ^ 

Sodic, EthoxnccUc Sodic 

etliyliite. acid. chloride. 

(irO,C^H^ClO -f NaO,EtO = HO,CJI,0^ + NaOC). 

It is a colourless, viscid licpiid, boiling at about 235°, and 
somewhat soluble in water. It is, moreover, miscible in all pro¬ 
portions with alcohol and ether, and forms crystalline salts. ‘When 
distilled, so that the greater portion of the liquid may condense 
and How buck again, it is decomposed into glycollic acid, which 
remains in the retort, and ethylic ethoxalute, which distils 


Q ( CHEto 
^ I CO Ho 
Efhox.'icotic 
acid. 




CH.llo 
CO Ho 

Glycollic 

add. 


f CH.Eto 
( COEto 

Ethylic 

etho,v'al!itc. 


= 2U0,a.H,0. + 

The coTORponding melhyUe compoTOd, 0,11,0, = ^ 

{IIO,C^lI^(>^,methoxacctic or niethylgIycollie acid, is prepared in a 
similar manne.r, substituting .sodic methylate for sodic ethylate. 
It is a colourle.sH oily liquid boiling at loV, and in its propertie.s 
and reactions closely resembles ethoxacetic acid [Glycolmo 
Acid, E. C. S.J. (Heintz, Pog. Ann. cix. 301 and 489 ; do., c.\i. 
552 ; and Ann. Clmii, Phann. cxxix. 27.) 

ETHYL or DIETHYL [E. C. vol. iii. col. 978], C^Hjo= 

I CMeil* identical with butylic hydride, tind iso¬ 

meric with the tiimetliylformene produced by the action of zinc 
and water on tertiary butylic iodide. It may be readily obtained 
by heating a mixture, of ethylic. iodide and an equal volume of 
ethiT Avith thill strij^s of zinc to 130° for some hours. When 
cold, the tubes are oj)ened, and the evolved gas collected in a 
gas-holder. [Etiiyliu Compounds, E. C. S.J (Schoyen, Ann. 
Chem. Phaim. exxx. 233.) 

ETHYLACETGNE and DIETHYLACETONE. [Ethyl- 
acetone Oardonic Acid, E. C. S.J 
ETHYLACETGNE CARBONIC ACID, Ethacetone Car¬ 
bonic acid, Ethyldiacctic acid, llydrogen-triacciyl, C- Hio 0. =* 
(COCCH,) 

i A compound, 

is kiioAA'ii, which Frankland and Duppa regai’d as the ethereal 
iCOMe 

salt of this acid < CEtH , whilst Wonklyn considers it to ho 
(COEto 

ethyltriacetyl, C,H„ (C.H^O),. 

By the action of sodium on a mixture of ethylic acetate and 
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iodide, or, lietter, by digesting cthylic acetate lor eomc hours 
wth sodium at a temperature of 130® and then adding etiiy- 
lic iodide to the jiroduct, contiAuing the apjdication ol heat 
for some time longer, a liquid is obtained winch, by carciul 
rectitication, yields four different ethereal salts. The first, 

I COm(!» ethacetate, is identical with ethylic butyrate. 

The second | §oi5to’ dklhar-etate, is a colourless lic^uid 

having a pleasant odour, and boiling at 151®. Tt is insoluble in 
water, but miscible with alcohol and ether, and when decom¬ 
posed with alcoholic potash it yields the iiotassic salt of dietlm- 

. • • 7 i CELH 

ceiic or vioMproic acul < qo • 


This acid is isomeric with 


normal caproic acid, but differs from the lattm- by its odour .and 
in the beliaviour of its silver salt. Tlie third is a li(mid boiling 
at 195®, in.soluble in water, but miscible with alcohol in all pro¬ 
portions. This is the ethylic ethaectone carbonate of Franklmd 
and Duppn, and the ethyltriacetyl of Wanklyn. It is decom¬ 
posed Iw the action of alkalis, giving rise to ethylacetone. 

{ OOMe (CErir 

OEtH + 2Kno = COKoa -f Etilo -f 
COEto ^ou.ue 

Ethylii! cthyl.'icctono Potassic. Potasaifi Ethylic EUiylacetono. 

carbonate. hyilrato. carboiiato. alcohol. 


1 ‘ .. ..... 
and boiling at lOl"". It is isomeric with dimethylacetone and 
with propione. (Kktones, E. C. S.] 

A compound, C/oIIkP^ has been obtained by Lij)!)- 

luann by the action of ucetylic chloride on the product of the 
aclion of sodium on ethylic acetate, and by ({cutlicr by the 
action of acetic acid on the same. It boils at 181'’, and may be 
(COMe 

regarded as vfhiilacatoae carbonic acid < CEtlf. When decom- 
(COllo 

])os(!d by acids or alkalis in the iJiesuiice of water it yields 
.acetone, in the same manner that its ethereal salt gives clhyluce- 
tojie. 

’riu! fourth lifjnid, cthiilic dicllujlacclone carbouafe, 
rCOMe 

— \ CEta (f closely resembles ethylic ethylace- 

( COEto 

tone carbonate in most of its properties, but boils at 212 ®. It 
is decuniposeil in a similar manner by alkalis, yielding, how¬ 
ever, didhylacetone, C^llj^O == | instead of 

ethylacetone. Dvethylac.etone is a mobile colourless lirpiid, only 
slightly soluble in water, but miscible in all proportions with 
alcohol and ether. It has a ]ivneti‘ating odour, and boils at 
138®. 

When methylic iodide is substituted for ethylic iodide in the 
reactions just ih'seribed, a c.oi responding serie.s of methylic com- 
l)omid 8 is obtained. Jiitliylic dimethylacetone carbonate, Calli.i 03 «: 
f COMc 

< CMca is a colourless oily Iluid. possessing 

^ COjEto 

a peculiar arom.atic odour and burning taste. It is scarcely 
soluble in water, but readily so in alcoliol and etlufr. It boibf 
at 184®, and is decomposed by alkalis, yielding dimethylacetone 

C 5 HioO= I a liiptid boiling at 93°-5, 

and, like other acetones, forming a crystalline compound with 
hydric sodic sulphite. Ethylic tnethylaectone carbonate, 

i COMe 

CMeH when decomposed hy potassic hy- 

COEto 

drate yieldsm«%kicefonc, C.tH30= j (G^H^O^yamohiio 

li»liiid, having an odour resembling that of chloroform, an^ 
hoiling at 81®. (Gtmther, Arch. Pharm, [ 2 ] cxvi. 97, and exxv 
29, 201; Erankliuid and Duppa, Proc. lioi/. ^'oc. xiv. 198, 458, 
and XV. 37; also Ann. Ohem. Phat'm. cxxxviii. 20 J and 328 ; 
also Uhem, iioc. Jour. xix. 396; Wanklyn, Ann. Chem. P/uirm. 
cxlix. 45, and cl. 21 ; Lippmann, Zeits. Uhcni. [ 2 j v. 28.) 

ETHTLACETYLENE, C.H. - « | gEt 
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name given hy Berthelot to a volatile liquid. It is isomeric 
perhaps identical with crotonylene, found amongst the 2 )roducf« 
obtained when a mixture of ethylene and acetylene are heated 
to low redness. (Berthelot, (fonipl. Rend, Ixii. 905 and 947.) 

ETHYLAMINES and ETHYLAMMONIUM. These arc 
organic bases, formed jiccoixling to the tyjies NH 3 and NH 4 , one 
or more of the liydrogeii of which being repkaced hy ethyl, gives 
list! to ethyl,amine, NEtH.„ d iethylamine, NEt^H, triethylomine, 
NKta, and tetrethylummonium, NEt^. 

Ethylaminu, N0,H, = NEtll., This base 

may be obtained in a inire state by decomposing ethylic isocy- 
uiiurate, or ethylic isocyanate, with potassic hydrate, thus:— 

N(C,U,)(COr -f 2 KHo = (NOJIJIIa -f COKo,. 

Ethylic l^otasaic Ethylamiiio. Potassic 

i.socyanate. hydrate. carbonate. 

(c.H,0,C.N(> + 2(A'0,7/0) =. NlI„C.n, + a(A0,C0,)). 

Also hy the action of reducing agents, such os zinc and hydro* 
chloric acid, on methylic cyanide (acetonitrile). 

I + 211. = N(C.H.)H,, 

Acctoiiitrilo. Ethylamino. 

+ iH - NE„OJS,y 

I It is likew'ise, obtained, but mixed with the other ethyl hoses, 
by treating ethylic iodide, bromide, chloride, or nitrate with on 
alcoholic sedntion of ammonia. In the pure 8 tat(‘, cthylumine is 
a tr.ansjiai'ent, colourless, very mobile liquid, boiling at 18®'7. 
It mixes with water in all proportions, forming a solution 
which has a pungent ammoniacal odour mid alkaline reaction. 
According to Linnemmni, it is (hicomposed by tlie action of 
nitrous acid, yielding ethylic alcfdiol and a neutnd substance 
wdiich has not, .as yet, been investigated. Etliylamine liydro- 
chloritle, NEtH.,(.!l, forms, -with })latinic tetrachloride, a beautiful 
double salt, crystallizing in deep orangc-coloiired plates, whicli 
ar(‘, rJitlier soluble in boiling wat(n\ 

Diktiiylamink, N(;H,, = NEt.,H (N}I,((J^1IX). This 
base is jn-oduced, along with (*.thylamine and triethylamine, 
by the action of alcoholic- unnnonia on the haloid ethereal salts, 
ethylic chloride yielding j)ro])ortionally the largc.st amount. 
The mixture of lie(‘ bases, obtained by distilling the chlorides 
M'ith potassi(j hydrafe*, is treated with cthylic oxalate, wUch 
combines with the elliylamiue, forming diethyloxamide, a crys¬ 
talline solid, and, with the dietliylamine, to form the oily ethylic 
dietliyloxamato. TJu* latter, sejuirated mechanically from tlie 
diethyloxmiiide and purified by rectification, yields dietliylamine 
when decomposed with jiotassic hydrate. Pure diethylamine is 
a volatile, intlummable Ihiuid, very soluble in water, and boils 
at 57®. 

TaiKTHYLAmNE, = NEtj This base 

may be obtained in a 2 )ure state by distilling a solution of 
tetrcthylammoiiic hydrate, preinired hy treating a solution of 
tetrethylaiiimonic iodide with argentic oxide, 

N(CyWIo = N(C.ll.). + + OH. 

Tcti'otliylamnioilic Triethylamine. Ethylene. Water. 
hj'Uralc. 

(^(OJIXOJIO = N(0.ux + OJI. + mo), 

or by distilling a mixture of the same iodide with potassic 
hydrate, ethylene and water being eliminated at the same time. 
It is a colourless iullammable Ihiuid, of agreeable ammoniacal 
odour, and boils at 91®. It is hut sparingly soluble in water, 
and rises to tlie surface as an oily layer on dissolving potassic 
hydrate in its aqueous solution. 

‘ Tetrethylammonium, NCgHao =# NEt* (,N(0^,HX). Al- 
though this compound has never been obtained in the free 
state, yet its iodicte may readily he prejiared hy again treating 
with ethylic iodide the mixture of bases obtained from the pro¬ 
duct of the action of ethylic iodide on alcoholic ammonia. It 
can readily he separated from the iodides of the amines formed 
at the same time, owdng to its inferior solubility. Tliis iodide 
ciystallizes with facility from its aqueous solutions, and is not 
decomposed by potassic hydrate at the ordinary temperature. 
Its solution, if tre.ated witli argentic oxide, yields a precipitate 
of ai^entic iodide, whilst a strongly alkaline base, tetrethylam- 
monic hydrate, NEtj,Ho {E{lJJIo)^0,UO), remains in solution. 
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This hydrate may bo obtained in a ciyBtalline state by evapora¬ 
ting its solution in vacuo; it is not volatile, and resembles in its 
reactions the fixed alkalies rather than ammonia. 

All these bases form numerous salts, many of which liave 
been carefully examined. 

In addition to tlie bases which have just been described, there 
are many others, into the constitution of which one or more 
atoms of ethyl, enter ; the remaining atoms of hy¬ 

drogen in tlu! ammonia or ammonium being replaced by other 
radicals, such as methyl, amyl, phenyl, &c. 

(Siersch, Ann. Ghem. Phami. cxlv. 42; Liniiemann, do. exliv. 
129; Berthelot, Bull. Hoc. CJiim. [2] ix. 4r)5 ; and Ann. Ghem. 
Pharm. cxlvii. 376 ; Heintz, do. cxxvii. 43.) 

ETHYLBENZOL, EthyliAmi/l, C.H.„= | 

This hydrocarbon is prepared by the action of metallic sodium 
on a mixture of monobroiubenzol and ethylie bromide diluted 
with ether, taking care to ojx'iate on but small quantities at a 
time. When pure it is a colourless liquid boiling at 135''’, and 
closely resembling toluol in its general pro])erties. With nitric 
acid in the cold it forms a nitro-subfititution comjiound, C^llpNO, 
which is converted into a litjuid base by the action 
of reducing agents. Oxidised vith a mixture of chroini<“. arid 
and sulphuric aci<l it first yiedds an acid resembling toluylic 
acid, wJiieh, by continuing tlie action, is ultimately c.onvi'rted 
into benzoic acid. THdhylhr.nznl^ O',,,!!, CoHJ'itj (G^Jf^^), lias 
been prepared from lu’omttby]benzol and etliylic bromiclo by a 
process similar to that d('acriljed. Tt is a cidourless licpiid boil¬ 
ing at 178'^, and form.s two Iluid nitro-eonipounds, the a one 
boiling at 245°, luul the & at 227"'. Both ethylbeiizol and 
dietli^beiizol are also found amongst the ^noducts of the action 
of heat on naphthuliiio. (Tollens and Fittig, Ann. (hem. Pharm. 
cxxxi. 303,- Fittig, do. cxx.viii. 222; Fittig, Zeiftt. Ghem. 1860, 
358; Beilsteiu and Kuhlhorg, do. 180!), 525 ; Berthelot, Ball. 
Hoc. Ohm, [2J ix. 284.) 

Ethyltoluol, CoHia=a= I This memlier of 

the aromatic series has also been iirepared iu a similar maimer 
from toluol. It is a colourless licpiiil of sp. gr. *8052 at 21". It 
boils at 160®, and when submitteil to oxiilatiou yields tenqihtha- 
lic acid. (Glinzer and Fittig, Ann. Ghem. Pharm. cxxxvi. 312.) 

ETIIYLCAFFEINE. On heating calfeine with ethylie iodide 
for four houi'H to 130°, the two substances eomlune, forming 
ethylcaffeic iodide, C 8 H,oN 4 ,OaEtl GJJJY The 

addition of a solution of iodim^ in hydnodic acid ]irecipitales 
ethylcaffeic triiodide, C«Il^„N,^Oa,Etl3(Gj„7f,oAV^/'i^Va)»wl'bilj 
crystallizes from alcohol in brown glistening scales, and is not 
changed by exposure to a temperature of lOO". A corresponding 
methyl compound has also been obtained. (Tildeii, .hnirn. ('hem. 
Hoc. [21 iii. 99, and iv. 145.) 

ETHYLCHLOllETHYLKJ OXIDE, OJlijClO « 

I OHlitEto adding diclilorethylic oxide, 

CjH^ClaOs- I to an ethereal solution of 

zincic ethide, ethylchlorethylic uxide is formed, a colourless 
liquid of pleasant aromatic odour, boiling at 137". It is in- 
Botuhle in water, but miscible in all ]iropoition.s with abuilnd 
and ether. On treating tin's cumpouiul with Iiydriodic ttci<l, the 
principal product obtained is isohutylic iodide, or eihylmethyl 
carhiiiol iodide [Butylic Alcohol 111., E. C. fcj. col. 399J. 

I CHEtEto + “ I CEtUI + ™ 

Etliylchloro- Ilydriodio Isoliutylic Ethylio 

thyuc oxide. add. iodide. iodide. 

+ 4H/ = GJTJ + JWl -f- GJIJ + 2110 ■+ i,). 

Oxcthylchlorethylic oxide, CoIIi 3 Cl^= | 
obtained by the action of sodic ethylate oji dichlorethylic oxide, 

|on&o + "" icni^oa 

Bichlorcthylio Sodic Oxelhylelilor- Sodic 

oxide. ethylate. ethylie. oxide. chloride. 

(GaH'aGi.O, -f GJI^0,Na0 « G^J1JJI(\ + KaGl^, 

is identical with monochloracelal. 

It is a limpid colourless liquid, of very agreeable odour, boil¬ 


ing at 158®. It is heavier than water, and not decomposed by 
Ijouing with an aqueous solution of potassic hydrate. When 
heated with sodic ethylate to 150® fur thirty hours it undergoes 

further change, dioxethylethylic oxide, CgHjgOj — | 

being jiroduced. This is also a fragrant liquid, 
immiscible with water. It boils at 168®, and has a specific 
gravity of *8924 at 21°. 

Corresmmding methyl compounds have been prei)ared by tlie 
action ot soilic methyiate on dichlorethylic oxide. [Ethylic 
Oxide, E. C. S.] 

(Lichen and Bauer, Ann. Ghem. Pharm. exxiv. 130 j Lieben, 
ihul. cxxxiii. 287; cxlvi. 180; Jacobsen, Deaf. Ghem, Gee. Ber. 
iv. 216.) 

ETHYLCROTONIO ACID, C,n,„0, = | §oHo* or 

{ Coi'5^‘‘' y" (HO,C.J{,0,). Tim seconOai-y acid of the 
acrylic series i,s formed by ilie decomposition of dicthoxolic acid. 
Its tithereal salt may he obtained by the action of phosphorous 
trichloride on ethj'lic diethoxalutc. 

+ FOHHo + SHCl. 


Etliylu; riiosphi 
dicthoxalato. chlori 

HCjfAG.JW + siJo.po,,+ziwi^ ’ 


Ethylie cthyl- 
crotoimtc. 


Phosphorous 
acid. 


Ethylic ethylcrotonato is a mobile ]i((uid, which boils at 165®, 
and has a burning taste ami iiemd,rating odour. It is almost in¬ 
soluble in •water, but miscible in all jirojiortious with alcohol 
and ether. By iligestion with alcoholic jiotash it is decomposed, 
yielding alcohol and potassic elhylcrotonutc, and the latter, on 
distillation with sulplmric acid, yields an oil •which quickly 
solidities to a crystullino mass of the free acid. Tlie acid is also 
obtained, amongst other products, by heating ethylic diethoxa- 
late with hydrochloric acid to 150®. 

Ethylcrotonic acid crystallizes iu large (juadratic prisms, wliich 
melt at 3.9”.5, and sublime at the ordinar}^ tenqierature. It is 
only Hpariugly soluble in water, but readily so in alcohol <»r 
ether. Wlien heated to 180® with potassic hydrate, it splits up 
in the following manner:— 


[ ci^i(a,ii,)" 
i OOllo 
Ethylcrotonic 
itoiil. 


+ 21010= |gg‘l|,.+ + 


Potiissic 

butyrate 


Polassio 

acetute. 


'uo,c„H.o. + 2{K0,mi) = KO,i\]I,(),+K0,C\H,O.+a,). 


Under the xnlluence of ])owerful oxidizing agents, it is resolved 
into acetic acid, carbonic anhydridt^, and water. 

Methylckotonic Acid, C3H3O3 = | COHo^" 

{ {U0,G,qH,()^. This is prepared in a manner 

.similar to tlie acid just described, suhstitutiiig ethylic ethometh- 
oxidatc for the diethuxalate. The acid, which ciystallizes iu 
needles, melts at 62®, and is much more soluble in water than 
ethylcrotonic acid. Heated with ^'t'tassic liydrate it yields 
potassic pTO])ioiiate and butyi'ate. 

Ethylic dimetho.xalate gives methacrylic acid when treatetl 
Avith jihospborous trichloride. (Frankland and Duppa, Jmir. 
((hem. Hoc. [2] iii. 133, andri7i./L Ghem. Pharm. cxxxvi. 1 ; Geiitlier, 
Zeits. Ghem. 1867, 705 ; Chapman and Bmith, Phil. May, [4] 
xxxvi. 290.) 

ETllYLDlACETIC ACID. [Ethylacetone Carbonic 
Acid, E. C. B.J 

ETHYLENE, 0.11.='’ { {CJl.) [E. 0. vol iii. col. 986]. 
This gas, Avliich is ordinarily jirepared by the action of sulphuric 
acid on alcohol, is likewise formed on 2 xisriiig the vapour of 
ethylic chloride over heated lime :— 


"Icnlci + = "Ich; + + OH, 

Ethylic Lime. Ethylene. Calcic Water, 
chlorido. chloride. 

(CJI^^GI -1- GaO c= -h CaCl + 


and by the electrolysis of a concentrated solution of sodic succi- 
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nate. (Kekule/Ann. Chem. Pharm.’cxxxi. 79.) When heated 
with hydriodic acid the two compounds unite, forming etnyuc 
iodide. 


/, i CH, 
lOH, 

+ 

HI 

5 CH 5 

{cH,r 

Ethylene. 


Hydriodic 

acid. 

Ethylio 

iodide. 

(C 4 H 4 


m 

GJIJ). 


Ethtlenic Alcohols. Ethylenic alcohol or ethylic glycol^ 
C,HoOj=- I (^^*^■4,21/0), the liest known of the diacid 

alcohols, has been already fully described, together with many 
other ethylenic comjponncls, under Glycol [E. C. vol. iv. col. 415, 
sec also Glycols, E. C!. S.], but several other ethylenic alco¬ 
hols exist which may be considcj’cd as formed by the union of 
ethylenic alcohol and ethylenic oxide. They are cjilled poly- 
etl^lenic alcohols. Of these dicthylenic glycol, = 

1 c!&f- O - Cllallo prepared by heating 

ethylenic dibromidc with three molecules of glycol to 120 ° for a 
considerable time, is a syrupy liquid boiling at 245". It is 
soluble in water, alcohol, and ether, and is converied by oxid.v 
tion into diglycolic acid, C,^H40a [Diolycolic Acid, E. C. S. 
col. 76.5 J. Trielhyhnic glycol, G0H14O4 obtained 

by heating a mixture of ethylenic oxiue and glycol, is a very 
tliick liquid, boiling at 290°; corresponding tetni, penta, and 
hexa compounds, have been examined [Glycols, E. C. S.J. 

Ethylenic Bromide, Ethylene dihromide, Can 4 Bra= | 

{GJIJirX This is prepared by passing ethylene gas into bro¬ 
mine as long as it continues to be absorbcci. It is a colourless 
fragrant liquid of specific gravity 2‘16. It boils at 129°, and 
solidifies at a low tempernture to a mass of crystals which melt 
at 9°. It is insoluble in water, but solulile in alcohol or ether. 
AVhen heated with water to 150'* in a close<l tube it is comjiletely 
resolved into aldehyde and hydrobromic acid. 


CII-Br 

' CIlaBr 


Ethylenic 

dibromidc. 


+ OH, 

Water. 


icofi + 

Aldehyde. Hydrobromic 
mid. 


-b 2110 =. + 27f7>V). 


Four bromine derivative.s of ethylene and four of ethylenic 
dibromide are known. Monobromethijlenc, viniflic bromide or 

bromide of vinyl, | CHBr mixture 

of ethylenic bromide and alcoholic potash heated to 40° gives 
off a gas having the above composition ; 

IchIbJ + = "ienb.- + KBr + OH, 

Ethylenic Potasaic Vinylic Potaasic Water, 

dibromidc. hydrate. bromide. bromide, 

-f K0,U0 = CJI„Br + KBr + 2110). 


At a low temperature it condenses to a very moijile lujuid of 
Bpccitic gravity of 1’52 (Hofmann, ‘Jour. (Jhen . Soc.’xiii. 68 ). 
lieboul found, that when heated in a closed tubi' witli hydro¬ 
bromic acid, it unites with it, forming ethylidenic bromide. 


"iSSh. 

-f IIBr 

jClI, 

\ CH'BiV 

Vinylic 

Hydrobromic 

Ethylidenic 

bromide. 

acid. 

bromide. 

(CA^r 

-f HBr 

(VW. 


Monobrometliylene readily combines with a molecule of 
bromine, forming Bromeihylenic dihromide CjHgBri = | 

which, according to Caventou (‘ (/ompt. Bend.’ Tii. 
1330), is identical with the dibromethylic hromidc produced by 
the action of bromine on ethylic bromide. It is a colourless 
liqmid, boiling at 188°. 

Ethylenic Chloride, Ethylenic dichlmde, C.,H 4 Cla = 
I CH*G1 [E.C. vol. iii. col. 986] formed by the union 

of chlorine and ethylene, is most conveniently prepared hy 


passing ethylene into antimonic pentachloride and distilling off 
the ethylenic dichloride. It is a colourless oily liquid of specific 
gravity 1*256 at 12 ° and hoils at 82*5. This compound is also 
formed by the action of chlorine on absolute alcohol, being found 
amongst the residual products «)f the manufacture of chloral. 
Treated with alcoholic potash it suffers a decomposition similar 
to the corresponding dibromidc, Vinylic dihrtde C,HgCl 

" I CHbl being produced. This is a gas at the or¬ 

dinary temperature. 

Ethylenic Cyanide, C4ll4Na " | CH*(CN’’0 
Prepared by the action of potassic. cyanide on ethylenic dibro- 
mido. It is a semisolid ciystallim^ mass wliicb melts at 50°. 
When boiled with alcoholic potash it yields potassic succinate. 


Ethylenic Potassic Water, 

cyanide. hydrate. 


H 


CH*(COKo) 

ClI,(COKo) 


Potassic 

succinate. 


+ 2 NIT 3 . 

Ammonia. 


{GJ{^,2C^N -t- 2{K0,110) + 4H0 ^ 21IO,C^lIfO^ + 2Nn^. 


(Maxwell Simpson, ‘ Proc. Boy. Soc.’ 574; Geuther, ‘Ann. 
Chem. Pharm.’ cxx. 208.) 

Ethylenic 11ydiia.tf. [Ethylenic Alcohols, E. C. S.]. 
Ethylenic Hydiioxyuuomide. Glycolic hromhydrin, Brom- 

hydric glycol, C^IIftBrO^ | (.GJlJJrO.^), obtained along 

with dietliylenic alcohol on beating a mixture of glycol and 
ethylenic <libromide. 

Ethylenic Hydroxiodiue, Glycolic indhydrin, lodhydric 
glycol, CaHJO = I {GJtlJO^, prepared by passing 

hydriodic acifi into glycol, or, better, by beating the elilorbydrin 
[ikloNOCHLORHYDiiATE OF Glycol, E. 0. vol. iv. col. 4171 witli a 
large excess of potassic iodide. It is a heavy liquid, moderately 
soluble in water. It is not volatile without decomposition. 
Ethylenic Oxysulphyduatk, Bnlidiydric glycol, CaHoSO 

“ I CU^'lIs compound, which is interme¬ 

diate between glycol and etliylenic sulpbydraic, is formed ly 
the action of an alcoholic solution of potassic sulphydrate SKH 

on glycolic cblorbydrin, | 0 ” removing the alcohol 

by evaporation, and adding hydrochloric acid, an oily liquid 
separate.s, which i.s the oxysulphydrate. It is colourlessj heavier 
than water, and has a faint odour of mercaptan. It dissolves 
Hj)ariiigly in water, but readily in dilute alcohol. Wlien 
oxidised by nitric acid it is almost wludly converted into ise- 
thionic acid, CallgSO* {2HO,C^H^SJ)„). 

Ethylenic Iodide, Call*!* *= j This is 

reatlily prepared by passing ethylene gas into a pasty mixture 
of iodine and absolute alcoJiol. After the crystalline product 
has been washed witJi cold alcohol it is obtained in the pure 
state. It melts at 75°, and is at the same time ])artly decom¬ 
posed. It is insoluble in water, but dissolves in ether and in 

boiling alcohol. An ethylenic iodochhride, C^II^ICl — | 
{G^lTJCl), is also known. 

Ethylenic Eulfiiide, CaH*^ = | This is 

the Hulphur-coin]iound corrc.sponding to ethylenic oxide, the 
ether of the diacid ethylenic. alcohol, and is obtained by treating 
potassic sulphide w’itli ethylenic dibromide. It is a crystalline 
solid, which melts at a high temperature, and distils uiidecom- 
posed at 2 (K>°. It is soliildc in both alcohol and ether, and still 
more readily in carbonic disulphide, from the latter of which it 
crystallize.s in tine obli(iue rhombic ])risms. On heating it for 
some d.ays with carbonic disulphide to 160°—]70°, it is almost 
entii’ely converted into a ])olymeric modification, the dietliylenic 
disulphide, C^H^Sa (OJl^SX This cry.stallizcs in white needles, 
which are ea.sily soluble m hot ether, alcohol, or chloroform. It 
melts at 111°, and hoils at 200 °. (lluseraann, ‘Ann. Chem. 
Pharm.’ exxvi. 209.) Ethylenic disulphide and pcntasul/phide 
have lieen obtained. 

Ethylenic Sulphydrate, ethylenic or glycolic mercaptan, 

\ C.HgS, « I qh’Hs formed by .adding ethylenic di¬ 

bromide to a concentmtcjl alcoholic solution of potassic sulpliy- 
drate. Alter separation of the potassic Oromide formed, the 
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addition of water to the filtrate causes the mercaptan to be 
dejMsited as a colourless oil. It is decomposed by distUlation, 
and, like ethylic mercaptan, readily yields metallic compounds. 

ETHYLENE DIA>flNES. The action of ammonia on the 
haloid salts of the monacid radicals gives rise to the formation 
of salts of the primary, secondary, and tertiary monamincs; for 
example, animoma and ethylic iodide produce compounds of 
cthylamine, diethylamine, and triethylaminc with hydriodic 
acid. If now we substitute dyad compounds for monad ones 
m the above reaction, wc obtain diamines in which two mole¬ 
cules of ammonia are united by the dyad radical. 

On heating ethylenic bromide witli an alcoholic solution of 
ammonia, the hydromicles of three different diamines are formed, 

namely, ethylene diamine | Et" “ 

(Nllj 

-,’Et^ 

diethylene diamine, NaC,JI,„ = } Et" and 

i wrii,. 


(NE 

le, NAHxo » < 

(Nil 

(NEt'^ 

tnethylenc diamine, NaCoTTjj = < 


Et" 

NEl^' 


the. re¬ 
action in the case of ethylene dianiinc! being ; 

2NH, 4- 


(NH^Br 


ETHYLIC COMPOUNDS. Many of these have been 
already described, [Ethyl, E. C. vol. iv. col. 978,] and it will 
therefore only be necessary, in general, to notice the more recent 
investigations which relate to them. 

( CH 

Ethylic Bromide, C.HgBr = J is prepared 

by adding bromine to absolute alcohol and amoiphons ])bos- 
luiovns contained in a retort, and Bubseriuciitly cfistilling the 
mixtnn;. It is a colourless liquid, sparingly soluble in watei*, 
but miscible in all proportions with alcohol iind ether. It boils 
at 40'^ By the a<;tion of bromine it yields bromine substitution 
compounds, one of which, monohromeihylic bromide, OjH,,,Brj 

is identical witli etliylidenic dibromide | • 


Ethvijc Chloride, = 


12N1L 


Ethylenic 

bromide. 

CJTJir^ = 


^ (NH,Br 
Etliylene diamine 
Iiydrobromidi*. 


When ethylenediumine hydroniide i.4 decomposed hy pofassic 
hydrate, ethylene diammonic oxide is lU'odiiced, and not ethylene 
diamine. 


I NH,Br 


Et" -f 2KH() . 
hydrobromidc. hydrate 


(NH,Br 

Ethylenediumine 


■jr^' 

(nh,- 


O + Olla 4- 2KBr 


Etliyleiie-diaru- 'Wftter. JJydrohromio 
nioni(! oxid<- acid. 

(N,Ha(0,^J/J"Br,4-2(A'o,7/e)=AVH«(ry/J"04-27/04-aA7;r), 

showing a remarkable difference from tlio behaviour of a 
monaminc hydrobromide under similar conditions. The mole¬ 
cule of water can he partially removed from this oxide by means 
of baiic oxide, but prolonged treatment with sodium is neces¬ 
sary to remove the Just traces. Ethylene <liaminc .as thus 
obtained is a volatile strongly alkaline li(|uid boiling <at 117". 

dmwtnc, Avhicli is a Vrystalliiie solid at the ordinary 
temperature, boils at 170°. The mutual .action of .ammonia anil 
ethylenic bixunide gives rise, not only to the diamines ahove 
mentioned, but also to triamines .and tctriamino.-^, formed by tin* 
linking together of three and four molecules of ammonia re¬ 
spectively. JHeth/lenr trmmine (AaHo and 

tricthylejie trumninc .are both jxiwei- 

fully alkaline liquid-s niisciJde in all 2»ro]iortion.H ivitli w.ater and 
alcohol, but almost insoluble in ether. They boil at 208'' atnl 
216° lespcctively, and unite reiulily with acid.s, forming beaiili- 
fully crystfilline salts. Ethylenic chloride give.s rise to the, .same 
8erie.s of bases as ethylenic bromide, (llofm.ann, I*ror. ],’i>y. Sor. 
ix. 154, and x. 224 ; Jkut. (‘hem, (rV.s. Jkr. iv. (5(56, .and v. 240.) 
ETHYLENE GLYCOL. IGi.ycoi., E. C. vol. iv. col. 41.5.1 
ETHYLENE UREA. Kthjjkne ilarhumide, C\Un,N,(.>„ 
This substituted urea is juvp.ared by the action 
of argentic cyauatc on ethylenediamine, diliydrocliloride. It 
crystallizes in prisms which melt .at 192 ’. It is soluble in 'water 
and in alcohol (VoUiard, J’roc. liny. Hoc. xi. 2(58). 

ETHYLENIC MERCAPTAN. fETHYi.ENE, E. C. 8.1 
ETHYLQLYCOLLIC A(Ti). [Etiioxacetic Acid, E. C. 8.] 

ETHY-LGLYOXYhlO AOIB, C.H.A = {cmi!,"’ 

((IjHjjOij). The sodium salt of this acid is formed, along with 
ethylic dichloracctate, by the action of sodic ethylab? on car¬ 
bonic dichloride, C^Cl* The acid itself is an oily im- 

crystallizable substance, which is readily decomposed in the 
pi'esence of water, yielding alcohol and glyoxylic acid. 

jOOHo + “ }COHo + 

Ethylglyoxylic ’ "Water. (ilyoxylic Alcohol, 

aciu. acid. 

4- 4H0 - HO,CJ{p, 4- 2(fy/,C,/Ry)). 
^Pischer and Geutber, Zeiis, Chew. 1864, 269.) i 


1 Cu!ct Tlii« com- 

2)oiiii»f may be pivpared by saturating absolute alcohol with 
liydrocliloric acicl and distilling, or hy the action of phosphoric 
pentachloride on alcf»hol. The product, which is a gas at the 
ordinary tcmjierature, is washed wilh water to remove hydro¬ 
chloric acid, and then condenscal in a receiver c(/oled by a 
Ireezing mixture. It is .a colourless mobile liqui<l of specific 
gravity -.920 .at O", and boils at ll". It has a jde.asunt ethereal 
odour, and sweeti.-<h aroinatie taste. It is very inflamm.able,and 
burns with a smoky, greeu-etlged ilame. Morinchlnrdhylic 

chbride is identical with etliylidenic chloride, | Q|{‘^q , ‘Uid is 
converted by the actiou of sodium ethylate under jiressure into 
vinylic chloride " I (Bcilstein, ‘Ann. Cheni. Pharm.’ 

cxiii. 110.) 

Ethylic CYA ^ iDY ., Pro2dov if rile , (/jII^N = 

has been obtained in the pure slate by G.antier. He lirst trciated 
the crude product of the distillation of a mixture of baric sul- 
7dioviuHle .and jmta.ssic oy/initle with an acid, which decomposes 
the ethylic iso«',yanide formed at the salm^ time. Tlu* ])artly 
]»uritie<l eyanide is then agitat(-d with mercuric o.\ide, digested 
ayith ealcie, chloride, and distilled. It is a mobile, e.olourless 
lupiid, of alli.acecms (»doiir, and boils at 88"‘.5. It unites directly 
with hydrochloric, bydrobromic, and hydriodic adds, forming 
]Mo])ionitrile, hydrocbloride, &c. These compounds decoinjiose 
in presence of water, yielding juipionic acid and tin* eorrespoud- 
ing ammonio, salt. Ethylic, cyanide, rvlieii heaUal with zinc and 
dilute aciils, takes aj» two molecules of liydi'ogen, and becomes 
converted into ])ro))yl.amine. 




{ CN"' 
Etliylic 
eyuliide. 


2IL 


NH,((^3H,) 

l*rop3liiiuino. 


47/ 


NH, 


Wi,))- 


Ethylic.' Gyanatk, G3lT,,NO = CN'"Eto 
AXETHOLiNE, E. G. 8. [ This eomitoinul was lirst described by 
Gloez umler tlie name'of ey.anetboline, l»nt lie has since carefully 
investigated it and finds it to be the triu* ethylic, eyamite. By 
hydration it yields cyanic and cyunuric acid and alcohol. 


CN'"Eto 

Ethylic 

r.yaiiiitc. 


+ 


OIT^ 

Water. 


CN"Tlo 

Cy'^iua 

acid. 


4- OTlEt 

Alcohol. 


4 - 2Ii() = no,(J^NO 4 - GJI.OfHOy 

[Ethylic Isocyanate, E. (J. 8.] 

Ethylic Iodide, Jodide nf ethyl, C\^HJ= | {OJIJ), is 

bi'st prepared by the action of iodine and amoiplious jdiosphorus 
on alcohol. It is a colourless liciuid of specific gravity 1’92 at 
2:r, juid boils at 70°. It is only slightly soluble in water, but 
mixes i-eadily with alcohol and ether. Wlien submitted to the 
action of mel.als, such as zinc or tin, or of alloys of the metals 
with sodium, it yields the coiTewonding metalfic ethides [E. G. 
vol. iii, col. 982, ami Metallic Ethideh, E. G. 8 .] 

Ethylic Isocyanate, GgH^NO^'" | or N(C0)^(C8H3) 

{Cf,H„N0^). Foniied on distilling a mixture of potossic cyanate 
and. pottissic sulphethylate. The isocyanate may he easily 
separated, by rectification, from the ethylic isocyanurate pro¬ 
duced at the same time, as the latter only passes over at a very 
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high temperature. Ethylic isocyanate is a colourless mobile 
linuid of specific gravity *899, and boils at 60®, Its vapour, 
wliich is veiy irritating, causes a copious flow.of tears. With 
water it forms diethylcarbamido or dietliylurea. 

(NEtH 

2N(Co)^t + on, - ]00 + CO, 

( NEtH 

Ethylio Water, Eit-thyluren. Curbonie 

iaocynnatc. anxydrido. 

+ 2110 = N,(CAy(OM,U, + 2C%y 

It dissolves in afpicous ammonia, forjning ethyliirea or ethyl- 
carbamide. 

(NKtII 

N(COrEt + NIT, == \ CO 

(Nil, 

Ethylic Ammonia. Ethylurea. 

Mocyanatc. 

(n(c\0X{GJI,) + Nil, - Njr,{(\o,n(;jQy 

Ethylurea is readily soluble in water .and alcohol, .and crystal¬ 
lizes from the hittei* in large prisms. It forms .a cryshdliue 
nitr.ate. Elhijliv . iunrt/nmiratv is only slightly soluble iij water, 
bnt easily in ether or alcohol, from the latter of which it sejju- 
rates ill brilliant crystals. It luclta at 95"", and distils without 
decomposition at 235°. 

(r 

Kthylkj Tsocyanidk, Ethylcarhamiue , CglljN = j 

This suhstance is isomeric with the ethylic cy.anide 
previously desevihed, but, unlike it, does not yield propionic 
acid by the action of -water, the jiroducts in this imstaiice being 
J’oi-mic acid and etlivhuniiic. 


(NEt 

+ 

20IT2 

= IcOHo + NH.K( 

Mtliylic. 


"Water. 

Foniiif Ethjlanuuc. 

istK\\aiii(le. 



aci.l. 

(0M,N 

4- 

ATTO 

- iio,a,no, + Nii,((\n,)y 


Oil heating one molecule of ethylic io<lide with two of ar¬ 
gentic cyanide, a double, cy.anide of si !v<t .and ethyl is formed, 
which, wlien distilled ivitli a sti-ong solution of potnssie. eyanide, 
lihevates the ethylic isocyaiiide. After being purilied by recti- 
iication it boils at 79°. It is very poisonous, its vaiioiir pro- 
iluciug nausea ami hemhiche. Like the tiaie cyanide, it 
unites directly with hydrochloric acid, forming a hydrochlori<le, 
(Gautier, ‘Uoinjjt. Bend.’lxv. 4G8.‘ind 802 ; 

Ixvi. 1214.) 

Etiiyuc Mercaptan. [Ethylic SirLPHYiiiiATE, E. C. S.| 
Ethylic Oxihe, Ether, htnl/ihuric ether, 0.,lJ,oO== | §{}'’i.’(o 

[E. (J. vol. iii. col. 979, .and E. 0. »S., 


(CJh 

{o (fWV^ 
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Ethers and ETiiiHiEAii Salts.) Several conqsmmlh are. formed 
by the action of chlorine, on ethylic oxide, the. limt of which, 


J on. 


, is identical woth 


umiocldorethylic oxitle, C^HyOlO = ^ 

the- product obtained by Wurt/ and Erapolli (‘Ann. (’hem. 
Pliarm.’ cviii. 22(5) bj' saturating an alcoholic solution ijf alde¬ 
hyde with liydrodiloric aciil. The second is dkhlon thytir. oxiile, 

C*IIgCl,0= I formerly called inonochluiinated ether, 

a mobile colourless lifpiid, boiling at 145°. Trichlordhylic oxide, 

I C H^6lEto neither of them been oblalned in .a pnre .sLate., a.s 

they begin to decompose at a temperature lie-low their pointof ebul¬ 
lition. The highest chloride formed from ethj'lic oxide, wathout 
exposing it to sunlight, i« penlachlorethylic oxide, C,lla(.llaO ■= 

1 CCl*Eto’ ® Tbpiid of specific gravity 1*045. The action 
of chlorine under the influence of sunlight extends the substi- 
Uition unto the second ethyl group, decachlorethylir, oxide, 
being ultimately formed. (Jacobs<‘n, ‘Dent. Cheni. Ges. 15er.’ 
iv. 216.) 


Ethtlic Sulphide, C.H,„S- j [E- C- 

vol. iii. col. 980] bears the same relation to ethylic sulphydrate 
I Ch'iTS ethylic oxide does to alcohol. It boils at 91°, 

acconling to G autre, is insoluble in water, but soluble in al¬ 
cohol. Its solution in fuming nitric acid, on evaporation, leaves 
a crystalline mass of diethjUulphone, 

This dissolves in hot water, and separates on cooling in Jong 
thin t.abl(is, which are reconvertc'-d into ethylic sulphide by the 
action of nascent hydrogen. It melts at 70®, and boils at 248®. 
Ethydic suljihide combines directly with ethylic iodide, forming 
siUphuroujt triethiodide, in wliich the sulphur may ho considered 
to be rjuadrivalent. 

SEt^ -f EtI = SEt,! 

Ethylif! Ethylic Sulphuvous 

Bulpliide. iodi'(l(’. triedhiodide. 

(ojr,f<,ajf,n + cjij = (CTOAf). 

Ethylic Scr.rnvnRATE, Meren-ptan, Jlydrosidplutie of Ethyl, 
j [E. C. vol. iii. col. 980.] 

Tlii.s body, which may he*, regarded as alcohol in which the 
oxygen is replaced Ity sulphur, is prepared by distilling a mix¬ 
ture. of calcic suli>hoAdn!ite and harii-. suliihjalnite. It is a 
colourless li«juid, having a peiietiating and very persistent 
alliaceous (xlour. It boils at 03 ', is very inflamninble, and luiriis 
with a blue, flame. Its hydrogen in tin* 11S groiiyi is easily 
reyihiciHl by metals, giving risi; to a series of nu’tallic mer- 
r.ai>tidc.s aiialagous in coinjtosition to sodic ethylate, NaEtos^ 

CH^NaO ; foniiula being MEts= | 

ETIfVLlDENE [Bromide or Ethyijdene, E. G. 8. 379]. 
This diatomic radical, isomeric, with ethylene CaH^, has not 
l)e(!ii i.solated ; several coini»ouinls, however, are known which 
may he ivgar»lcd us derivatives of it. Ethylidenie, chloride 

G,H/J1,= I Qpj(iy and ethylidenie hromide, | Qijjjj, 

have, been shown to lx; identical with chlorinated ethylic chlo¬ 
ride and hrominaieil ethylic. bromide respectively. The bromide 
has also recently been obtained by Pat(*rno and Pisati by the 
action of ythospboric broiuochloride, PC'ljBr,, on aldeliyde,. Its 
true boiling point i.s HO . Ethylidenie oxychloride, G^1I„G1,0 
isjn-oduccd by the, action of hydrochloric acid on 
aldehyde. It is a colourless liquid, boiling at 116°. Ethylidenie, 

( CrlT 

mlphide,{X^l\ Ji=: < On pa8,sing sulphydric acid into an 

aqueous solution of ahleliyde a limpid oil is deposited, which, 
when ti’eate.d with an acid, gives off sulphuretted hydrogen imd 
solidities to a <-rystaHine mass of (•thylidenic sulphide. It is 
oidy slightly soluble ill W’ater, but more so in alcohol and cth(*r. 
It distils at 205° Avith ]iartial «lec.omi)osition. (Wurtz and 
Frapolli, Ann. ('hem. Plnu'in. cviii. 223 ; Be.ilstein, Ihdl. Sue, 
(liiin. i. 00 ; Lichen, t'ompt. Jtend. xli'i. (502 ; Ann. Chem. Pharnt. 
cvi. 330 ; Cr.aft.s, (Joinjit. Pend, liv. 1279 ; Paterno and Pisati, 
t!a::ett<i Chi mica Jtnliana, i. 5i)(i.) 

ETIJ VLOXALIO ACID. [Oxalio Ethers, E. C. S.] 

ETH\H.SLrLPlIOLrUEA. [Sulihiocarramides, E. C. H.J 

ETHYLTll FMOL. (Thymoi,, E. C. S.] 

ETIIYLTOLUOL. [Ethylhen/oj,, E. 0. S.] 

ETIIYLUllKA. [Ethylic (Jcmpounds, Ethylic isocyanate, 

12 C S1 

ETim.XYLOL. [Xyl()J>, E. 0. S.] 

ETTIDINE, C, JT^oN (f/ao/f^pVg), oiie of the higher bases of 
the series (-^H2,_iiN, yirodnced by distilling cinchonine with 
potassic hydrate. 

ETUI (French j'jtui), a small box with a hinged lid, made of 
gold, silver, djimascened steel, ivory, tortoiseshell, or other choice 
material, ami used as a neetlle-case or for holding any small 
articles for the toilet or Avork-table. The woril is chiefly used 
in its strict sense, by collectors, and in catalogues of objecta of 
omumenlal art; by makers and vendors of fancy goods it is 
applied to almost any kind of omamcnte<l box, sheath, or needle 
case. 

EUCIIOLOGY, from the. Greek ioxh,^ a praye^ and \6yos, 
a word, or discourse ; a word userl to signify a fonnulary of 
prayers, or liturgy, the name given to the. ritual of the Greek 
Church. A complete folio edition of the ‘ Euohologium, sive 
Rituale Grrocorum coinplecteiis ritus et onlines divince liturgiie. 
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oificiornm, fiacrainentorum, conflecratiomiiii, benediclionmn, fii- 
nerum. orjt^ionum, etc. cuilibet personse, etatui, vel teiiipori con- 
cruos iiixta :isam orientalis ecclesiao,’ in Greek and Latin, by the 
Rev. Father Jacob Goar, was published at Paris in 1647, with which 
may be compared ^Soine Account of the present Greek Church, 
with reflections on their present doctrine and discipline, particu¬ 
larly in the Eucharist and the rest of their BacranieutSj’by John 
C/V)vel, D.l)., Master of Christ’s College, Ganibritlge, folio, Cam¬ 
bridge, 1722. Several Euchologieswerc printed at Venice, from 
1622 to 1730 ; and the ‘ Damascus Ritual, a complete Liturgy, 
extracted from the Greek Euchologiuin, and supplemented by 
the English Prayer-Book,’ by J. Fenette, was printed at London 
and Oxford in 1866. The principal liturgies of the Greek 
Church, viz., those of SS. Mark, Jame.s, Clement, Chrysostom, 
Basil, and the Church of Malaljar, edited by J. M. Neale and 
R. T. Littledale, were published in London in 1869. 

(J. M. Neale’s /iwtorj/ of the Hot if Kastern Church; T. B. 
Marsden’s History of Christian Churches and Sects.) 

EUCHRE, a game at cards very ]>o])ular in America, said to 
be a corniption of the wor<l ecarte : ee,art(' being taken U> America 
by French emigrants, ami there l*ecoming modilied. 

Euchre is played with a pac'k of thirty-two cards, the two.s, 
threes, fours, lives, and sixes Vdng thrown out from a complete 
pack. I’he game may be played by two, three, four, or .six 
jdayeis. 

The players liaviiig cut for deal (.see laws), the jiack is cut to 
the dealer by his adversary ; if more than two play, by the ad¬ 
versary on the. dealer’s right. The dealer reunites the. ])ackets 
and delivers five cards to each play<!r in rotation, (commem ing 
witli his left hand adversary,) by thre.e. at a time, and then by two 
at a time, or vice versd. Sometinu's the cards are dealt by two 
and three. When each jdayer Inis live cards, the dealertums u]) 
the top card of the jiack for trump.s, and jilaces it face upwards 
on the top of the stock. 

Thu cards rank as at whist, the ace being highest, the seven 
lowest. But in trumps the knave of the suit turned uj) (called 
the riyht bower) is the highest., and the other knave of the .same 
colour, red or black, as the ca.se may be, called the left bower, i.s 
the next highest. Tlius, if a sjnuh* is turned up, the knave of 
siiades is the highest t rump, then the knave of clubs, then the 
are, king, (pieeii, ten of .spades down to the. seven. The knave 
of clubs when spades are trumjis ranks as a sixvde, and is omitted 
from the club suit, and so on lor the other suits. 

The mode of jn’oceduri; .after the deal depends on whether two 
or more players are engaged. 

When two iday, the non-dealiir e.xainines his hand, and either 
orders up or passes. If he. h.as such canls that he. thinks he cjin 
win three tricks, he says “ order it uj).” The dealer then ]mta a 
card out of his hand face downwards under the park, .and when 
it is his turn to play, take.s the trump card into hi.s hsind. The 
])lay of the hand then comirn'iires. 

If the non-dealer is not satislied with his cards he says “ pa.s.s.” 
The dealer then has the optiem of tahiiuj up the trump caitl in 
place of a discarded card as bclVm-, or oi’ pas.sing in his turn. If 
the dealer “ takes it up,” the play of the hand commences ; if he 
pn.s8es, he signilies his determination by jd.icing the trump card 
face upwards jiartly under the pack, or as it is called, tarns it 
down. 

If the dealer timis it down, the non-dealer then has the o])tion 
o\' maldny any suit trumjis ex(:e])t the one. turned up, or of pas.s- 
ing again, lie signities his intention by saying “make it 
sjiades,” or whatever suit he prefers, or by saying “]»as.s again.” 
If lie passes again, the dealer has the option of making it, or of 
passing again. I f either jdayer maki's it, the jd.iy of the liand 
commences ; if both pass a second time, the hand Is thrown up 
and the opponent deals. 

VTien the trump is made in the .same colour a.s the tuni uj» 
(Idack or red, a.s the case may be), it is called makinff it next, or 
wxi in suit. If the trmnj) is made of a dilVereiit colour from the 
turn up, it is called crossiny the suit. 

When playing the hand the rules of Avhist are followed, the 
non-dealer leading a card and the deaha- jdaving to it, the two 
cards thu.s jdayed constituting a trick. The second jdayer must 
not revoke, and subject to this may win or jiass the trick as lie 
deascs. In following suit it must be remembered that the left 
lower lielongs to the tnimp suit, and that if led, a truiuji must 
be. jdayed to it if the second jdayer has one ; also that the left 
bower wins all suits except trumps, and all trumps exeejit the 
right bower. The highest card oi the suit led wins the trick; 
trumps win other .suits; the winner of the trick ]ead.s to the 
»e.vt. 


The object of the play is to win three tricks or five, as at 
6cart<5. The player winning the majority of tricks scores as fol¬ 
lows : if he wins all five tricks ho gains a marchf and scores two ; 
if tile player ordering up. taking up, or making the trump wins 
three tricks, he gains the point and scores one ; if the player 
ordering up, taking up, or making the trump fails to win three 
tricks, he is euchred, and his adversary scores two. The game is 
five up. 

When three play {independent euchre or cut-throat euchre), the 
ojition of playing or jiassing goes to each in turn, commencing 
with the jdayer to the dealer’s left. Thicc cards, one from each 
hand, constitute a trick. The player who orders up or takes up, 
or makes it, has to jjlay single-handed against the other two. 
The player to the dealer's lelt (eldest hand), has the first lead, 
and tlie dealer jdays last to that trick. The winner of the trick 
lead.s to the next. The eldest hand has the next deal. 

The mode of scoring at three-handed euchre varies. Some- 
timc.s if the attacking jdayer is euchred, both the adversaries 
score two, and if both thus go out, the eldest hand wins. But 
the better way is to set bark the jilayer who is euchred. Tlie 
score can be .set back beyond five, so that if a player at love is 
euchred he ha.s seven jioints to make. The jilayer who first 
obtains live, receives from each of the others as many points as 
he is shoi’t of five. 

There is much difference of opinion as to the relative merits 
of two, three, and four handed euchre. At three-handed it 
hajijien.s at .some jtoints of the. scon; that one of the allies has to 
Jay against hi.s qium jiartncr. This is bad in jirinciple, and 
lence the three-handed game is not recommended. 

When four j)lay, the gaihe is almost always played with partners, 
the partners sitting oj)po.site each other as at whist. If the eldest 
hand j)as.s(;s, tlu“ second may assist, which means that the dealer 
is to take up the trumj). If h(? i)a.s.se.s, the thirel jdayer may pass 
or order nj>, ami so on to the dealer, who may j)ass or take it uj'*. 
If any oiu; or«l(‘r.s uj), ui-tsisls, or takes uji, or iuake.s it, the hand 
is jdayed as at whist, four cards constituting a trick. The eldest 
li.aiid has the next deal. 

If a player at tlu; four-handed g.ami; ha.s a veiy strong haiid 
he may jday alone, i.e, he may play single-handed against the two 
adversaries. When a player <h;clare.s to jday a lone hand, his 
jiartner cannot (d)Ject, but must place his cards, however good 
they may be, face downwards on the table. A player can play 
alone, when In; or Ins jiartner orders nji, or when his jmrtner 
as.si8t.s, or if dealer, when he takes it np. A player may also 
jilay alone wluai he makes it, but not when the adversary orders 
nji, or assist.s, or makes it. 

Scoring at the four-handed game is the same as at the two- 
handed, with tin*, addition of scores when a player plays alone. 
If a lone player win.s all five tricks he scores four; if he 
W'ins three, he scores one. If he fails to win three, the adversaries 
score two. It is also sometimes agreed at euchre that if one 
jdayer or side makes more than game, he shall carry the lap or 
surjdus on to the next game. A love game {lurch or slam) some¬ 
times scores double. 

At six-luuided euchre three jday as partners against the other 
three. The game is not often jdayed. 

The following hints as to the management of the hand at the 
two-handed and four-handed game Avith jiartners, arc taken by 
permission from ‘The Pocket-guide to Euchre,’ by “Caven¬ 
dish” (De la Rue and Co.). 

The chances arc in favour of tlu; dcjiler’.s having a trump dealt 
him, so a jdayer ordering uj) mu.st exjiect to meet two trumps in 
the dealer’s hand. It is not l onsidered right to order uj) excejit 
with a hand Avith Avhich it is tivo to one in I’avour of w inn ing 
three tricks .against two trumps, the hand at the same time being 
an unfavonrabli! one foi’ making the trumji. At four-handed 
euchre the eldest hand should be stronger even than at two- 
h.anded, to justify him in ordering up. If strong in trumps, and 
Cfju.ally strong in another suit, it is .always good jday for the 
eldest hand to pass. For if the dealer hikes it up and loses the 
jioiiit, he is euclired ; imd if In; pa.sses, the eldest hand makes 
the trump, and is bctti r viff th.in he Avould be by ordering up, as 
wheu the trump is made the dealer does not get the turn up. 

If the dealer turns it down, the probability is that Avhatever 
suit it is made, there Avill be one of that suit in the dealer’s 
hand. It is, tiierefore, not advisable to make it, unless holding 
cards that give a prospect of three tricks against one trump in 
the opponent’s hand. 

If the non-dealer lias tAVo good suits, one. red, the other black, 
ho should, as a rule, make it next (see definition). For, the 
dealer having turned it down in one colour, the boAvers of that 
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colour are not likely to he encountered in liis hand. At the 
four-handed game, if the dealer’s partner makes it, he aliouhl mjt 
hesitate to cross the suit, as he may assume from his partnur’s 
having turned it down, that he probably has no bower in that 
colour. 

At tlie four-handed game, the dealer’s partner should assist, if 
he has something luoi’e than one trick, as for instance an ace and 
a trump, or two aces. If the dealer’s partner is strong in the 
non-trump suits, he should not assist unless inomlly certain of 
two tricks. The third player (eldest hand’s partner) should be 
cautious of orderhig up, as the eldest hand having passed, has 
declared weakness. And the dealer should he still more cautious 
of taking up, as his partner, not having assisted, must be very 
weak. The dealer is justilicd in taking up if he lias two tricks 
morally certain, and a chance of a third. 

If the dealer, either at two-handed or at four-handed euchre, 
can reduce his hand by his discanl to thnui trumps, and two ciuds 
of another suit, he should take it up unless all the live cards are 
very small. If the dealer takes it up, be slionld generally keej> 
two cards of a suit, unless his single card is an ace. 

The state of the score greatly iidluences the hands that should 
or should not be played. If tiie adversary is at three, the trump 
should not be ordered np unhjss with very good cai^ds, as the 
loss of the point loses the. game. If the adversary is at four, it 
is better for the dealer in take it iip on alight h.and than to 
leuvi*. it to his iidv(irsaiy to make it. At fnm-lianded emdire, 
when the dealer’s side is at the score of one or two, and the 
other at four, the eldest hand should order up even if lie has 
not a trick in his hand, or rather unless he has one certaiu 
trick. By so doing, the ojijione.nt is jneveiited from phiying 
alone. In the worst c.ase, the adversary scores two, and the 
score is four all, or four to three, and the tleal (wliich is a 
great advantage for the iioint), is with the jilayer tvho, last 
hand, ordered up. This position is culled the hruhje. If at 
the score of four to one or two, the eldest hand does not 
order up, his partner may be sure that he has om* or more com- 
mandiug trmnjis. If, therefore, tlie thjr<I hand has one trick 
and a chance of a second, he should order up. And if at this 
score the eldest hand does not order it np, the dealer should pass, 
as lie may feel sure of meeting stre.ngth in trumps to his lelt. 

At four all, if the eldest hand or the. third hand liasu trick and 
a chance of a second, and such cards that Int would be no better 
oir if he made the trump, lie should f)i'der it up ; for if the 
dealer turns it down, the adveivan'es will probably make the 
trump, and so Avin the game in another suit. 

In playing the hands, the first lead should be the best card of 
a giuu'ded suit, unless in fear of a march, when the highest single 
card should be led. With three trumps in .seouence, always lead 
a trump except Avith nine, eight, seven. At lonr-lianded Vuclire 
always lead a trump if holding tliree ; also, having made it next, 
Avheu eldest liund, always lead a trump, excejit Avith the right 
bower and ace, ami Aveak cards oni of trninjis. 

If the dealer’s partner assists, the eldest liaud should at once 
lead a trump through liim, unless a bower Avas turned np, or the 
leader has the left boAver or ace of trumps guuidcd. 

If a player orders up or assists, or takes it up or makes it, his 

I )artner should invaiiably lead a trump as soon as he has the 
cad ; his bc?st trump Ainless he lakes up the right boAA'er. 

The second hand should head the trick. 

If a player orders up, assists, takiis it u]), or makes It, his partner 
should always make a trick by trumping if lie has the oi)]>or- 
tuiiity. But lie should not trump his ]iurtncr’s ace led, except 
he concludes that the leader’s remaining (lards are tninips. 

Having lost two tricks and Avon the third, and holding u 
trump, lead it; for if the trump doi's not Aviii, the point cannot 
be saved. At the four-liandcd game, if jiartner still has the 
tiim-up ill hand, the rule does not apply now, unless the Iciuler’s 
trump is higher than the tum-np, and the Jifth card is a winning 
card. 

If a player has assisted and led a trump, and his partner AAdth 
the lead has remaining a trump and two other cards, his jjlay 
Avill depend on the value of the outside eaixls; if they are 
pretty good, he should lead the trump ; but if small, he sfiould 
not. 

In discarding during the play of the hand, the general rule is 
to keep a guarded card, in prefeixmce to a single one. 

As a rule, make tricks when able. Passing a trick or finessing 
is seldom permissible. The second hand, however, should leave 
Uie chance of the first trick to his partner if he holds the best 
trump, or two trumps, and can throw away a single card, except 
an ace. 


In jdayiiig a lone hand llio eldest hand has the advantage, and 
next to him the dealer, 'riie leader Avith a lone hand should 
first ])lay his Avinniug trumps. If be thus makes two tricks and 
remains AA'itli a trump, lie should lead liis best caixl, and if it 
wins, the trump. 

When playing against a lone liand always lead an aco; failing 
an ace, the highest card out of tnim])s, excei>t a guawled king. 
Keep wirds of the suits iiartncr discards, but do not thiAiw an ace 
even if partner keeps that suit. 

The laws of whist may generally be ap]died to cases arising at 
euchre, especially at the four-handed game. The following 
special Liavs (taken by ]iennission from ‘ Tlu* Pocket-guide to 
Euchre,’ by “Cavendish,”) embrace the jiriiicipulpoints wherein 
the laws of whist would be iiisullicieiit. UutHny. —1. The lowest 
deals ; in cutting the ucc is IoavcsI. Wlien playing partners, the 
tAvo highest jday against the two lowest. Dealuu/, —2. The 

dealer must give five, cards to each playm- by three at a time, 
and by tAVo at a time, or vice versil, and must turn up tbo 
lop of the stock for trnmjis. 3. If the dealer gives too many 
or too few curds to any player it is a misdeal, and the deal 
passes to the, next player. 4. If the dealer exposes a card in 
dealing, there must be a fre.sh deal ; but if the dealer in turn¬ 
ing up the triimj) turns tw^o cards, it is a misdeal. 5. If a 
faced card is found in the ]»ack, then; must be a fi*esli deal, 
unless the faced curd is the turn up. (i. When more than 
two play, the right of dealing goes to the left. Playimj. —7. 

If any one plays Avilli nnne or less Ihnn live cards he cun 
score nothing that hand. H* the trump is ordered up, and 
the dealer omits to discard a card before be, or his partner 
plays, he can score nothing that hand. 8. Wlnui more than 
tAvo play, expos(;<l cards may be r-alled. A card led out of 
turn may be called, or a .suit from the side olfeudiug when 
they next have. the. lead. 9. A jdayer revoking is euchred. 
The side revoking cannot seme anytliing that hand. 10. A 
player not following suit when ab)t‘, may correct his mistake 
oefore the trick is tnrmal and ipiitted, and before he or his 
partner leud.s or ]>layH to llie next triedc. 7'Jie eiml jdayed in 
error is an exposed card. 11. A player making a trump must 
abide by the suit first named. 12. If after the trump card is 
turned U]* a player reminds his partner that they are at the 
point of the bridge, the hilter losi's Ids right of ordering U]). 
13. Each player has a right to see the last trick. Defective 
—14. If a pack i.s found to be defective, tlie deal is void ; but all 
piAivious deals stand good. Scoriufi .—15. An erroneous score may 
be corrected at any time during the, game,. 

EUCHliOTd AUU), [E. 0. yol. iii. 

col. {)87]. This acid, Avhicli may be, considered as an amidogen 
derivative of inellitic acid ciyslallizes in very small 

rhoinboidul prisms, Avhich are but B]>ariiigly soluble in e.old 
AA-ater. When lieateil with Avaler in a elosed tube to 200°, it is 
converted into amnionic mcllitate. 

EUEXIA (ew, icell, and 4'^ts, a hahit), a term used in medi¬ 
cine to cliaracterisc a sound state of lieatlh. 

EUUENIG ACID or EUGENOL, (hryophyllic Acid, 
UioHjaGa |E. U. vol. ii. col 0301. It is a 

colourless oil boiling at 252 ’, and Avlieii heated Avitli hydriodic 
acid is re.solved into metliylic iodide and a resinoid m.ass. By 
fusion Avitli xiotassic hydrate it yields pyrocatecliuic acid, shoAving 
that it contains tin; lienzol nucleus, ami ollcring strong pre¬ 
sumptive eAridence in favour of tlic formula (J„llj,(G 3 H 5 )ll oMco 
propo.sed by Culionrs. (Gabon rs, Zeita. Uhem. 1800, 460; Erlen- 
meyer, do. 430 ; llhtsiAvetz and Grabuwski, Aim. Chem. Pharvi, 
cxxxix. 0.’).) 

EUGENOL. (Euoknic Acid, E. C. S.J 
EUGETIC AGIO, G^H,/)* obtained os a so¬ 

dium salt by the simultaneous action of soaium and carbonic 
anhydride on eugmiic achl. The fre,e acid crystallizes from its 
hot aipieous solution in long colourless prisms which melt at 124°, 
and at a higher temperature are resolved into eugenic acid and 
carbonic aulivdride. It is sparingly soluble in cold waU-r, very 
soluble in alcohol and ether. (Selieuch, Ann. Cleem. Pharm. 
exxv. 14.) 

EULYTE, GoH„NO* {Cy ll^NOf). The treatment of citraconic 
acid with strong nitric acid gives ri.se, amongst other products, 
to a small quantity of an oily lu(ni(l AvhicJi becomes crystalline 
on standing. This crystalline mass is a mixture of Iavo neutral 
compounds, which may be separated by taking advantage of 
the aifference of their solubility in alcoliol. The more soluble 
eulyte crystallizes from its solution iu Avaitn chloroform in 
large prisms which melt at 09'5°. The less soluble body 
dydyte separates from its hot alcoholic 
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Bolution in line long needles which melt at 189®. (Baiip, Ann. 
CJdm, PhifH. xx.viii. 192 ; Bassett, Jour. CJiem, iSoc. xxv:98.) 

EUONYMITE, CaH,.Oa a saccharine suhstance 

obtained from the cambium of the l^ranches of the spindle 
tree. It crystallizes in lustrous inonnclinic pisins which melt 
at 182®. Gilmer considers it to he identical with dulcite, 
(Kubel, Jahr. Pr. Clicm. Ixxxv. 372; Gilmer, Ann. Chem. 
Phann. cxxiii. .*175.) 

EUPJIOKUGNE, C\3Tl2,0 This substance is con¬ 

tained in eujthorhium resin. It ciystallizes in colourless ii(»- 
dulcs, which are almost insoluble in water, but readily soluble 
in alcohol, ether, Jind benzol. (Fliickigcr, Zeits. Chem. iv. 221.) 

EUSTACHIAN TUBE, tbe canal wliich passes from the 
back of the throat, on either side, to IIkj tvmi»anuni, or outer 
cavity of the car. It is through this tub{j that the ear is sup¬ 
plied with air. 

EUSTACHIAN VALVE, a fold (if the inner'membrane of 
the heart, which, in tlje hutus, is siippo.sed to dirt>et the blood as 
it enters the right auricle into two streams, the; one to sujudy 
the head, th(i other to noiirisli the rest of t he bcidy, 

EUXANTHONE, C,j,ll,G* [E. C. vbl. iii. col. 989]. 

Prepared by tlie action ot heat (jn euxuntbic acid, or on its 
plumbic or baric salt, or by digesting tbe acid with sulphuric, 
acid. Tlui actiem of nitric acid on eu»inthone is said to 
yield styphnic acid. When J'used with potas.si(; hydrate it i.s 
first converted into euxanthonic (ten/, which at a higher ienipo 
rature passes into liydrocininone. Kiixanthonic acid 

is mneh nioie solubhi in water than euxantliomi, and 
crystallizes in noduhjs or long yellow needle.s. It possesses but 
feebly acid properties, and at an elcwated tcnijierat ure is resolved 
into water and euxantlioiie. (Baeyer, Zciia. IJIunn. v. 5(59.) 

EVAi’ORATlON. [E, G. vol. iii. coJ. 9!J().] When a saline 
solution ie set aside to crystallize, u’aler <*\'ajiorates ti-om its .sur¬ 
face more, or le.ss <(uickly according to the temptiratuiv imd the 
e.'cbml of tuirface exposi^d. The luiture of the salt also lias an 
influence, dill'erent salts as well as tjllier soluble. Hubstajjc<‘.s 
having, in solution, ditiereiit ]tow'ers of retarding or accelerating 
e.vuporation ; and the ('(Jiiiparalivci value of these, jtovvers can be 
estimated by conqiariug the losses from evaporation in saline and 
otlier solutions with tin* loss sustaiiuvl by ]»ure. water. Dr. Babing- 
bni (‘ ProccicdingH Royal Society,’ x. 127) lias dom.! tbis. He eiu- 
ployedlbr bis Hidutioiis anumberof ]ians of copper tinned within, 
and also of earthenware h inches square inside w'ith perpendicular 
sides ^ inch in height. Thest- alter exposure fur knovs'n times and 
tempemtures were weighed and the lo.ss detenniued. It was 
found (1) that in many a(]ueoUHSolution.s evujioration is retarded, 
as compared with the evajioratiou of xvater ; (2) that the retarda¬ 
tion is iji projiortioii to the (luantity ol' salt in .stilutiun ; (li) that 
(liHereiit suits, lS:c., have dillerent degree.s of jiower in retanling 
evaporation ; (4) not depending on the .s]». gi-. of the solution ; 
(5) nor on the ha.se of tli(j salt; (G) but ratlnu- on the salt 
radical or acid ; (7) two eiiuivalents of acid having a greater 
retarding action lliau one. eiiuivaleiit; (8) some salts do not 
retard cvapoiation, while others actually accelerate it. 

AVith respect to (8) the Ibllow'iiig AV(;n' coinjiared :—1, ferro- 
cyanatc of ])ota.ssa ; 2, bitai trate of potu.s.sa; .sulphate of 

copper ; 4, chlorate, of ])otassa ; and 5, distilled Avater. In 
9h. 20' the 1ohs(;s hy evaporation Avere lesjiectively 34 grains, 
38 grains, 34 grains, 29 grain.s, and 29 grain.s ; so that in the 
chlorate of notassa solution ther<*. avus no retardation. 

Ill the follow'ing exjierimeiit 120 grains of eacdi salt Avere dis¬ 
solved in 1200 grains of Avater, viz,, 1, solution of sulphate of 
copner ; 2, of ferrocyanate of pola.ssa ; 3, of carbonate of .soda ; 
4, (Vistilled water. After 15| hoiins’ exjiosure, tlu^ number of 
grains lost by evaporation Aven; re.spectively, 120, li3, 10(5, and 
103 ; so that in all the. three scjlutioiis, a more rapid e\"aporation 
had taken place than in distilled water alone. 

EVAPORATIVE POAVEll OE FUELS. fRoiLEii, E. C. S.] 

EVERNIO ACID and EVERNINIC ACID, Jinrnic ucul 
iH0,i Oja) occurs along Avith usnic acid in the 
lichen Evemia j^iinastri, from Avhich the mixed acids may bt* 
extracted by macerating it with milk of lime and acidulating 
the filtrate Avith liydrochloric acid. As twernic acid is very 
soluble compared with usnic a(;id, it can be separated from the 
crude product by ti-eating it Avith Avarm alcohol. It ciystallizes 
in small colourless needles wliich melt at 1G4®. When boiled 


with an alkaline solution, such as baryta Avater, it is resolvial 
into cA'eniinic and orsellinic acids, the latter of Avhich is dec'om- 
jiosetl into orciu and carbonic anhydridcj by the fuither action of 
the alkali. Eveniinic acid, (Z/G,'Vi’ forms crys- 

lalline laminae which ^ -only sparingly soluble in boiling 


wato, but readily so in alcohol and ether. On boiling evemic 
acia with alcoliol for nine or ten hours, ethylic everninate is 
formed, CoH^EtO^ ^0,0^11^0j). It crystallizes in long 

coTourleas crystals, whicli, altnough nearly insoluble in water, 
are ea,si)y soluble in alcohol and ether. It melts at 56®. Ever- 
nitic (wid, CoH8(N02)304 a product of 

the action of nitric acid on eveminic acid, crystallizes in pale 
yellow prism.s, which are sparingly soluble in water. It dis¬ 
solves easily in alcohol and ether, and yields a scries of crys¬ 
talline salts. (Stenhou.se, Ann. Gheni. Phurtn. Ixviii. 83 ; Hesse, 
do. cxvii. 3(K).) 

EVERNITIO ACID [EvEiiaio Acid, E. 0. S.]. 
EXCELLENCE; EXCELLENCY, of which the latter is the 
more ordinary fonn, is a title of hoi|our usually applied to am- 
has.‘«itiors, to gove.nu^rs of provinces, cities, colonics or de.pen- 
dencies, and to generals of armies. Its earliest use is to be traced 
l<» Quintus Aurelius iSymmachiis, a person of consular dignity in 
the 4ih century, and a correspondent of Stilicho, to whom (juo 
of the lclter.s of Hyminachns (Liher iv., Epistola ix.), commences 
Avith tlie words, “ cum sublimi excellontia tua.” Afterwoids, the 
title (il‘ Excellency was a])propriated to royal i)ersonagc8 ; and 
from tliis mage, in accordance Avith a rt‘cogui«('.d princijile of de¬ 
gradation, Ava.s extended to the immediate relatives of soverei^ 
lU'inces, Avhelher spiritual or tem]>oral, to members of distiii- 
guishftil orders of Knighthood, to the various ranks of the no¬ 
bility', and to per.sons illustrious on account of their offices or 
their attainments in laAv, l(>tter.s, or science. At present, its 
n])plication i.s generally limited to such official persons as aj-e 
named in the first sentence, and its employment is reserved to 
indicate j)ersouul and accidental dignity rather than hereditary 
rank. 

EXCISE DUTIES [E. C. vol. iii. c.ol. 10031. The aiTange- 
luents for tin; classiheation and collection of Inland Revenues 
in tlie Uniti'd Kingdom have undergone important changes 
Aviihiii a recent ])eriud. Foninnly tlie Coniiui.s.siouers of Excise 
collected many dues, levied on impoi‘tant Jbridgn commodities 
Avhich arc noAV muiuiged by the Customs. The Excise depait- 
inent Avas amalgamated Avith that of Stainjis and Taxes in 184(1, 
to form the Board of Inland Revenue ; and this Board is nearly 
every year making changers in the orgauisatioii of the excise 
system, beside.s the alteration.s resulting from Acts of Parliament 
touching the articles to be taxed and the amount of duty ujani 
eacdi. Numerous items have bcHin swept uAvay altogether from 
Excise list. Licences granted to traders are in like manner 
freipienily alteiA'-d. Fur ilii.s reason, the excise duties cannot be 
strictly com]iare(l for periods many y'ear.s apart; as the Avojd 
excise itself does 3iot always bear the same meaning. Neverthe¬ 
less, the actual nett amount coming under the title of excise 
duties doe.s not unde.rgo any material change from year to year ; 
betweeji I8GI and 1870, both inclusive, the amount never ex¬ 
ceeded i,'21,852,7G2 (in 1870), and never fell short of i)17,317,390 
(in 18G3). 

Selecting om^. yeoi-, 1870, thci items and the amounts Aveie 
tabulated by the Board as folloAvs :— 


Spirit duty 


. £10,909,188 

Mult duty , 


. . 0,483,612 

Ohi(K»ry duty , 

, 

15,848 

Home-made sugar 


. . 12,0G7 

Sugar for lircAviiig . 

, , 

60,077 

Railway duty 


. . 500,550 

Stage carriage duty . 

. , 

33,927 

Hackney carriage duty 


. . 74,012 

Race horsfi duty 

, , 

. 9,621 

Game licence.^ 


. . 170,008 

Other licences . 

* • 

. 3,527,340 

£21,852,762 


Tlie “ other licences,” bringing in more than three and a half 
millions sterling, coinnrise 51 items ; of which the largest are 
those for diniliiig (wholesale or retail) in spirits, £713,588 ; for 
keeping wheel carriages, £465,388; for keeping horses and 
mules, £391,076; for dealing in beer, £372,121 ; for brewing, 
£364,83(5; for keeping dogs, £285,182; for keeping male ser¬ 
vants, £200,753; Jor dealing in wine, £153,080. The other 
items, less than £100,(KK) each, relate to licences for carrying on 
the occupations of auctioiuicr, ajjprai.ser, house-agent, distiller, 
rectifier, horse-dealer, liavvker, pedlar, maltster, malt roaster, 
paper-maker, patent medicine vendor, pau'ubroker, gold and 
silversmith, playing card maker, postmaster, soap maker, tobacco 
manufacturer aud dealer, vinegar maker, British wine maker, 



929 


BXSDHA or SXHSDRA* 


EXHIBITIONS, INDUSTRIAL. 


& 0 .; and the xisers of aniiorial bearings. Some of the^bove 
items, now called excise duties, were at one time included under 
assessed taxes. 

The three portions of the United Kingdom contributed in the 
following ratios to the excise revenue in 1870:— 


England. Scotland. Ireland. 


Spirits 

679,973 

;e3,728,799 

J;3,^>18>842 

Malt . 

6,150,800 

321,761 

401,908 

Chicory 

15,183 

j> 

» 

Sugar, home nii^e 

11,884 


„ 

Sugar for brewing 

47,174 

” 947 

3,655 

Railway duty 

464,365 

41,572 

„ 

Stage carriages . 

27,996 

2,704 

„ 

Hackney „ 

74,236 

JJ 

i) 

Race horses . . 

9,521 


„ 

Licenses 

3,233,5GG 

303,549 

191,234 


Tlje nuiubcra or quantities on which the excise duties were 
levied in 1870 were us follows;—Sjurits, 22,855,220 gallons; 
malt, 50,697,459 bushels; chicoiy, 12,525 cwts. ; hoiuLMiiade 
sugar, 28,710 cwts.; .sugar used in brewing, 295,865 ewt.s.; rail¬ 
ways, duty on, X*10,118,159 ])assf;ng(‘r liires (no duty on jiarlia- 
mentary penny a mile fares); stage carriages, 2662 ; hackney 
carriages, 6440 ; race horses, 2473 ; licenses, 3,.391,471. 

According to the most recent ollicial statement, the excise 
duties lor the Ihiancial year, A]»iil 1, 1871, to March 31, 1872, 
were estimated beforehand as likely to yield i!22,420,000 ; of lids 
amount ^21,485,000 had been realised by Marcli 9, 1872, 

Under the present urgaids.'itioii of the excise department, the 
TTnited Kingdom is divided into Colkctiom, each under a col¬ 
lector ; the collections are subdivided into Districts, each under 
a supervisor; and the.se into DivisionSf under division olticers 
ainl ride officers. 

EXEDIIA or EXIIEDRA (Greek a scat out of doors), 
a covered way in Iron! of a building, furnished with seats and 
used as a place for meetings and conversation, lii public build¬ 
ings the exedra was a ])ortico, in private houses a ve.stibulc ; 
among the Romans the tcrni was applied to halls and other 
places of public resort for the purpose of discussion. In the 
middle ages the word was sometimes used fur a small building 
inujectiiig from a large one, as a porch, chapel, or apse. 

liXEGESJiS, ^ivYneris, a statement or narrative, from the verb 
to guide, to lead or show the way, to des<'ril)e, narrate, 
■'.xplaf". '•'■"'"Mid. ’"''rd -' "g-•mlarly b- 

be used for the iiitorpretutioii of omens and of oracles, of sacred 
laws, and of religious ceremonies and mysteries. This sacred 
sense continued to attach to it after its transference into the 
GhrLslian system, in which it is especially used to designate a 
continuous and systeniatic e.xphinaliou or expo.sition of a text, 
a chapter, or a book of the Ifoly Scriptures. E.\ege8is, as Avill 
naturally be inferred, is for the most part intended for po 2 >ular 
intilligence and e<Utication ; and is only occasionally and inci- 
ilentally critical. The early fathers of the Church devoted them¬ 
selves largely to the composition of exegetical works ; and the 
liractice, which fell oil’ during the middle ages, has of late been 
cultivated with on assiduity which emulates that of patristic 
times. 

EXERGUE, the small space beneath the type, or chief 
subject on the reverse of a medal in which is usually put the 
year or place in wliich the medal was struck. Sometimes the 
term exergue is used for the legend or inscription on a medal. 

EXEOLIATION (exfolio, to cast the leaf), a term used in 
surgery to express the separation of dead from living bone, espe¬ 
cially when it occurs by layers. 

EXHIBITIONS, INDUSTRIAL [E. C.,vol.iii., col. 1009], 
have been numerous, and in many instances impoi-taiit, since 
the lute Prince Consort gave an international character to some 
of them. They have presente<l various aspc.cts, according to the 
circumstances which preceded their occurronce, ainl may be 
placed in eight groups. 

(1) Some liad their birth in ugr-ic-ultural exhibitions, long 
held ill nearly all countries in Europe, and in some extiu- 
European regions. The implements of agriculture form in 
themselves an industrial exhibition, a display of machines, tools, 
and apparatus, superadded to the live-stock and vegetable pro¬ 
ducts which form the basis of such displays; but agricultural 
exhibitions have occasionally had other additions made to them. 
Such was the case (to name three instances) at Bordeaux in 1866, 
whCTe Spain and Portugal^ as well as France, supplemented an 
agricultuial exhibition with specimens of industrial art; at 
A»TS AND aci. DIV.—SUP. 


Chartres in 1867, where a remarkable series, illustrating the 
antiquities of industry, was added to an agricultural exhibition ; 
at Hamburgh in 1869, where the arts connected with the con¬ 
struction of horticultural buildings were i)rominently illustrated. 
(2) Collections of i)ictureB, sculpture, engravings, and drawings, 
opened for a limited time, have been still more numerous than 
agricultural exhibitions ; and their founders have, in many in- 
.stance.s, wdrlened the scope so far as to include manufactured 
articles. Sometimes the exhibition has had the special purpose 
of illu.strating the application of art to industry, by the admission 
of handicraft specimens noticeable on the ground of artistic 
colouring or graceful form. Exhibitions of this Mnd have 
been held, among other places, at Paris in 1863, when the 
“Soci^t6 des luventeurs et des Artistes Industricls ” held an 
exhibition in Avhich industrial arts were illustrated from an, 
artistic point of view ; at Paris again in 1865, when the “ Union 
Centrale des B(>aux Arts applicjn^H a ITiidustrie” brought 
together a similar collection, ny means of loans from private 
j)erson8, dealers, manufacturers, and shop-kecj)ers ; at the same 
city a third time in 1869; at Beauv^ais in 1869, when eight 
of the northtu'ii departments of Franck combined to j)re- 
sent an exhibition of art-workmanship, as apjdied to textile and 
clothing materials, furniture, hoiise-tittings, and other industrial 
arts ; at Liege in 1870 an International Exhibition of Industrial- 
Art encouraged working men to contribute, by establishing the 
following rules : —“ Each contributor is required to furnish a 
leclaration that the contributions he sends are of his own pro¬ 
duction ; if any one has aided him in his work, the name and 
address of the assistant must be given ; and he may affix selling 
jirices, at W'hich the coiiiinissioiiers will sell his coiitributious 
without charge.” (3) E.xhibitions in which particular trades 
only are illustrated. Within their limited sphere, these are 
instructive, seeing that a trial of skill is immediately called for. 
An Exhibition of ll'ood Carvings in I860, held under the 
auspices of the Society of Arts ; a Potteries Exhibition at Han¬ 
ley, in Staffordshire, in 1B65 ; an Operative Coachmakers’ Exhi¬ 
bition at Coachmakers' Hall ; an Exhibition at the Saracen 
Foundi-y, Glasgow, of skilled workmanship by the mechanical 
engineers engaged at the establishment (made in leisure hours); 
a Millers’ Exliibitioii (luill-stones, lloiir-machinery, and mill- 
2 »roduce of all kinds), held at Dresden ; a Hop and Beer Exhibi¬ 
tion at Dijon in 18GG ; an E.xhibition of draining. Marbling, 
Writing, and Decorative Painting, held at Pai)er-Stainers’ Hall; 
an Olive Oil Exhibition at Terni, in Italy, in 1871, comprising 
olives, oil expressed from them, machinery for the jiressing, and 
pre])aratioiis in which olive oil is emydoyed; and an Exhibition 
of AVriting Materials at Paris, in 1872, illustrating ten centuries’ 
history of the art—may l»e adduced as exampies. (4) Those 
ill Avliich the inhabitants of a particular town combine to get up 
an e.vhihitioii of miscellaneous character, without much aid from 
the counlry or suiToundingdistrict. Tliese liave been too numerous 
to mention by name, and too innch alike to need description. 
(6) The collectionskiu)wn as “Working Men’s Industrial Ex¬ 
hibitions the yjeculiar character of which will be noticed 
presently. (6) Those exhibitions towards which a whole district 
or country contributes, and which may hence fairly be regarded 
as national. France set the example of these; and almost every 
country in Europe, together witli a few in America and Asia, 
and the more enterprising of our colonies, have followed the 
example. (71 International exhibitions; wherein, braving the 
difficulties of seas and land frontiers, different countries or all 
countries are invited to send examples of jiroducc and manufac¬ 
ture, as a means of testing relative progress, and of enabling all 
to profit eventually by mutual example. (8) Annual or penodi- 
iMil exhibitions; the most important of wliich is the series of 
London Annual Tiiternational Exhibitions, commenced in 1871 
—annual in regard to iieriod, international as concerns the 
countries invited to exhil)it, and partial in the selection of in¬ 
dustries displayed at one time. 

In ExinuiTioNR, International [E. C. vol. iii. col. 1009], 
descriptions are given of the great displays at Ilytle Park in 
1851, Dublin in 1853, New York in the same year, and Paris in 
1855 ; together with the Art-Treasures Exhibition at Manchester 
in 1857. Minor exhibitions at Cork, Edinburgh, Munich, and 
New Brunswick are also noticed. We proceed to describe such 
later exhibitions in our eiglit groups as seem deserving of 
separate notice. The Society of Arts, beyond any other body, 
has been instrumental in founding industrial exhibitions ; and 
in the “Journal ” of that Society, will be found ample details of 

any matters wliich can be but briefly treated here. 

1869.—jBw#n, An exhibition to which the twelve northern 

3 0 
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departments of France contributed, instituted by the Soci4td 
libre d’Emulation du Commerce et de VIndustrie.*’ The 
Society expressed a laudable desire that the contributions should 
not be manufactured for mere show, but should bo average 
specimens as ordinarily sold. 

1861. —Tliis exhibition comprised French and Alge¬ 
rian products and commodities, illustrative of manufactures, 
agriculture, and horticulture, supplemented by fme-ait speci¬ 
mens. Every exliibitor who did not sell his contributions at 
Nantes received a medal as a memento of his pttilicix)ation in 
the display. 

Flomwe, Aii exhibition limited in the classes of objects. It 
comprised Italian silk and silk goods in all stages and varieties 
of culture and mauiilacture; anti specimens of line art, illustrat¬ 
ing the nuidern condition of painting, engraving, scu]x)ture, mosaic 
work, enamelling, die-sinking, &c,, in Tuscany. 

1862. — London. International Exhibition, South Kensington. 
This, as originally jmjposed by the Stjciety of Arts, was to have 
been held in 1861, as the second iii ii decennial series ; but ilie 
Italian war caused a j)o.sl.ponenicnt of tlie scJieme till 1802. 
The plan was so favourably received by the ])ublic th.at a gua¬ 
rantee fund of nearly 45( •,(.)( )(►/. was suhse.rihi'd to cover all risks, 
the Prince Con.s(jrt heading the list with 10,000^. The commis- 
sioiicrs of 1851 lent the use of a sidlicient area of ground, pur- 
chas(!d at South Kensington out of the profits of the first exhi¬ 
bition. It was about twenty-four acres, bounded by the 
Horticultural Glardens, Exhibition-road, Prince Albert-road, and 
Crfiniwell-road. Trustees were chosen, to whom a charter was 

ranted as “ Royal Oommissioiiers for the Exhibition of 1862.” 

lessrs. Kelk and Lucas took the contract for the tTectiou of an 
exhibition building, from the designs of Captain Fowke ; they 
commenced ojierations in Marcli, 1861, and linished in time for 
the opening of the Exhibition, in May, 1862. The buihling 
consisted of a main structure in Croiiiwell-road, with wings 
and annexes riinuing northward from the ends. Unlike the 
Hyde Park Crystal Palace of i851, most of the structure was 
of massive brickwork, for it was hoped and intended to ]h‘, 
permanent. The principal front was 1200 feet long by about 
.50 feet high, displaying a series of round-headed windows, 
three large arched recesses, and tw'o end towers with Muii- 
8.ard n>ols. Brick wings extended northward to about 560 
feet. The brick buildings were for the Fine Arts Collection 
(a feature not introduc-ed into the 1851 Exhibition) ; while the 
quadrangular sjiace between them, for the industrial Collection, 
was roofed in with iron, wood-work, and glass. This sjiace was 
divided olf into nave and transepts about 1(K) feet bigb. At the. 
two ends the nave was crowned with doiiujs huger than any 
before constructed, each being 160 feet in diameter by 250 feet 
liigh ; they were duodecagonul, and constructed almo.st wholly 
of iron and glass. Besides the nave and transepts, wcrci large 
(juadrangular courts, roofed in with glass. The roofed s)»acc was 
088,000 square feet; but the whole llooriug, including u])j>er 
and lower galleries, had an area of 1,400,000 square feet. 
Thu exhibited articles Avere grouped into 40 chesses, of Avhich 
raw materials eoinjjriseil 4 ; niacbinery and engineering, 10 ; 
manufactures, 1.0 ; and line ails, 4. Almost every country con¬ 
tributed ; but the United States, owing to the civil Avar, sent 
little. A grouuing into nations Avas udojded, altboiigli the 
tihapo of the building avjus less convenient for this purpose, thim 
the Hyde Park Crystal Palacci had Ijcen. Nearly all branches 
of industry were illustrated.. An advance Avas chsarly ob.serval)le 
in technical skill and artistic design since 1851 in many of the 
productions. Notably was this tin? case in regard to machinery 
and metal-working in sfoiu; cjf the, foreign sections. In the In¬ 
dustrial Division there Avere 8487 Britisli and colonial exhibitors; 
17,861 foreign. The fine arts, comprising pictures, drawings, 
engravings, sculpture, &c., occupied 8;3,l)()0 square feet of Avail 
space, and 10,()()(> feet of lloor space. The British and colonial 
artists who exhibited were 990 m number ; the foreign, 1305 ; 
raising the total number of exhibitors, industrial and artistic, to 
28,663. After the United Kingdom, France contributed most to 
fine art; then Germany; after these, Italy, Austria, and Belgiiuu. 
Neither gold nor silver medals -were UAvarded; the prizes or 
recognitions of merit consisted of bronze medals and Jionour- 
able mention,” The 36 classes in the Industrial Division had 
an equal number of juries, comprising 620 jurors and assistant 
jurors, 331 of whom were British or colonial, 289 foreign. There 
were 8141 inedtUs aAvarded, and 6282 honourable mentions ; 
of this total of 13,423 testimonials of merit, foreign exhibitor 
caTried olf no feAver than 9344. No jury awards were made 
in tho/?iiie Arts Division. Tjie Exhibition was open 171 days. 


The prices of admission varied in about the same way and 
degree as in 1851, but were modified on some of the days to 
provide for admission into the Horticultural Gardens. The 
number of visitors (or rather of separate visits) was 6,211,103, 
giving a daily average of 36,329. The highest number was 
67,891 (on the 3()th of October); the smallest was 7367 (on the 
15th of May). The structure at South Kensington, intended by 
its originators to be permanent, was too costly to be paid for by 
the receipts of one exhibition. The con tractors’.account alone 
exceeded 320,000?.; other sources of outlay raised the liability 
to about 460,000?. To inc-et this, the money taken at the doors 
amounted to 329,000?. ; season tickets, 79,000?.; refreshment 
contracts, 29,000?. ; minor royalties and dues (including the 
curiou.s item, “license for lending opera-glaseas,” 250?.), 11,000?. 
By arrangement Avith the Government and the contractors, the 
commis.sioner8 cleared olf their liability for the balance. The 
building, in virtue of an ex press decision of tluj House of Com¬ 
mons, was (lemolislied, ])art of the materials being used in the 
construction of Alexandra T’alace, Muswcdl-bill. 

1863.—An Exhibition held at Constantinople, open to all 
the Tui'kish provinces, for 8j)ecimens of ]U’oduce and manufac¬ 
tures, and to other countries for machinery and imj)leiuents. A 
building, covering two acres, in the Atmeidan, or great square, 
AA'as coiastructed, a somewbat picturescpie combination of Turkish 
.and Alhambriiie style. In a country AA'here trade is so little 
deA'eloped, and the moans of iiiteivommunication so deficient, 
there was not enterprise enough to fosttT the scheme ; the com- 
missiouers could onlv obtain siillicient contributions by purchase, 
aided by u dazzling display of imperial and seraglio jewels. 

IHGL—Amstmlain. A crystal palace, for exhibition and 
other pur])o,se.s, had been built by a con»pany, and it was opened 
with a miscellaneous display oi’ J.)utch produce, art, and in- 
dustiy. 

Laffonne. A Franco-Spauisb exhibition, in which most of 
the ilianufuctured articles Avere contributed by France ; Si)ain 
was chiefly represented by the industries connected with corn 
and Avine. 

Malta. A small exhibition of local art and industry, chielly 
notice.able for Maltc‘se lace and silver filagree. 

Calcutta and Lnc/cnoiv. Two exliibitions of industry and art, 
but more espeeinlly of agriculture. At Calcutta attempts were 
made to induce native ladies to visit the exliibition, but Avithuut 
success. 

London. In this yciir was commenced a series, collectively 
knoAVii as Working Men’s Kxhibilions, established to identify 
artisans Avith the ]>articular Avorks which they execute. It bud 
bc(;u kIioavh in 1851, and again in 1862, tliat facilities were 
not ulVofiled for UAvardiiig credit to tlie A\urlaneu: the names 
announeed being those of miinufacturers, dealers, shopkeepers, 
corporations, com])anies, &c. An ex])eriment was proposed with 
a vicAV of remedying tliis, and also of admitting tne families of 
Avorking men to an e.xliibition at a loAver fi e than a shil¬ 
ling. Taa'o loc.al Bucieties therefore formed the South London 
Working Classes’ Exhibition, held at the Lambeth Baths. The 
exhibitors Avere 144 in number, the admission was as Ioav as 
tAVo-i)eiice, the iniines of the working men exhibitors were 
labelled and catfdogued, tind the humble enterprise paid its ex- 
juui.ses ; but it Avaa marked quitfi as much by mechanical oddi¬ 
ties as Ity spcciuien.s of really skilled workmanship. This expe¬ 
riment siiinulatetl the artizaiis of Clerkenwell and Islington to 
form a North London Working Classes Industrial Exliibition, 
Avhich was held at the Agricultural Hull in the autumn of the 
same year. A guarantee fund w'as subscribed; 934 exhibitors 
sent 111 contributions, which were grouped into eight classes, 
and were marked by a liigbcr degree of taste and fanish than 
at Lambeth ; there were nearly 200,(X)0 visitors in the eighteen 
days during Avliich tlie exhibition remained open; and the re¬ 
ceipts exceeded the exjienditure by £‘800. 

1865.— Dublin. International Exhibition of Arts and Manu¬ 
factures, held in a neAV building belonging to the Dublin Exhi¬ 
bition Palace and Winter Garden Company. This was the 
most important exliibition ever held in Ireland ; the collection 
of works of art was luiusually fine a separate hall for musi¬ 
cal instruments and concerts provided an attractive addition; 
and the eagerness to contribute was such, that sevenfold the 
amount of available space avus applied for, although the exhi¬ 
bition area covered five acres. It avos opened Iw tlie Prince of 
Wales amid high anticipations of success. There were 770 
Britirfi exhibitors, and 288 foreign and colonial; the works of 
art were no less than 2072 in number; and in fact much raw 
piAiduce and many kinds of rough goods, suitable to Ululate 
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every-day industry, were excluded to make room for specimens 
of tine art. The collection of sculpture was one of the best 
ever seen in the United Kingdom. Nevertheless the visitors 
were fewer in number, and the receipts less in amount, than 
in the Exhibition of 1853. Tnie, the cost of the former build¬ 
ing had entailed a heavy burthen on the munificence of Mr. 
Dargan ; but even the rental of the new structum of 1865 
could not all be paid out of the receipts. A wet season was a 
main cause of lessening the number of visitors from 1,150,000 
in 1853, to 900,000 in 1866. 

Cologne. International Exhibition, chiefly confined to Ger¬ 
many, Belgium, and Holland, and applying rather to agricul¬ 
ture and horticulture than to manufactures. One novelty was 
a practical trial of steam fire-engines, English and German. 

Boulogne. An International Fishery Exhibition, of an inter¬ 
esting character, comprising fishing-tackle and appliances, in¬ 
tended to show French fishermen what might be learned from 
the usages of other countries. It may be worthy of note that 
the Society of Arts, just about a hundred years ago, opmed an 
exhibition based on Ibis principle, but witli the English as 
learners and the Dutcli as teachers. At that time the turbot 
fishery being wholly in the hands of the Dutch, the Society 
sought to exliibit to English fislieririen the apparatus and luctliods 
used ; and furtliermo7’e ofiered a sum of .OOO/. to be awarded in 
rizes of 6/. and 3/. each for turliot of given sizes, caught and 
rougbt to shore in English vessels. 

Oporto. Portuguese liiteruational Exhibition of Arts, Manu¬ 
factures, and Agriculture. t)porto having direct trade communi¬ 
cation by sea with England, there was a good collection of 
manufacturing machines and agricultural implements from 
England. 

Neic Zealand. Exhibition of the pro<lucc and manufacture's 
of that colony, held at Dunedin. The variety and importance 
of the mineral riches of New Ze.aland were made manilest, and 
useful essays on this subject were written by a committee of 
reporters. Despite the great distance, many English machinists 
and agricultural implement makers sent contributions. 

Londmi. The success of working men’s exliibitions in 1864 
led to great activity in the same direction in 1805. A second 
‘South London’ disjday was made at the Lambeth Baths ; there 
were 630 exhibitors, 124,141 visitors, and 1295/. receipts; and 
it was a thoroughly working men’s exhibition, in regard both to 
the contributors and the visitors : udmitiing, moreover, of a few 
money prizes being given out of the surplus receipts, a ceremony 
performed by Lord Palmerston shortly before Iiis death. An 
‘Exhibition of Arts and Manufactures for Nortli-East London’ 
was held at the Agricultural Hall, purfiorting to Ije a display 
intended to promote the art-workmanship and handicrafts of 
Clerkenwell and the neighbouring districts, A ‘ West l,.ondon 
Working Classes Industrial Exhibition ’ was held at the Floral 
Hall, Covent Garden. There were 1087 exhibitors ; hut most 
of the productioHvS were of an amateur cliaracler. The scheme 
was an unfortunate one; a high admission fee, one shilling, 
almost shut out the working classes, Avliile other classes cared 
little for the disjday; the rental was lieavy, and the loss by 
the undertaking was so considerable (300oh expenses, 1800l 
receipts), that the guarantor luid to contribute. 12(K)/. towaixls 
balancing the accounts. There were two ‘ East London’ exhi¬ 
bitions, one held at the Beaumont Institution, the other at 
St. Mary Whitechapel Schools. A ‘{South-eastern Industrial 
Exhibition’ was held, by permission of the Admiralty, in Green¬ 
wich Hospital: there were in the catalogue 532 entries of articles 
.1 ..._ *_ _ 


tion, held at the Agricultural Hall, consisted entirely of humble 
contributions in handicraft. A more pretentious, hut less suc¬ 
cessful affair was the Anglo-French Exhibition at the Crystal 
Palace, Sydenham, intended to promote a friendly rivalry be¬ 
tween the skilled artisans of the rivo countries; many of the 
articles were, however, mere shopkeepers’ goods, without mention 
of the names of workmen ; the locality was too far from town, 
and these and other circumstances tended to make the enter¬ 
prise a failure. 

Birmingham. A working men’s exhibition at this to^m, illus¬ 
trated more specially the metal trades than those held in Lon¬ 
don, Others of similar kind at Manchester, Nottingham, 
Preston, &c,, bore relation to the staple indust^ of each place. 

Vieima. Working men’s industrial exhibition, opened for 
two^months, and held in a building lent for the purpose. There 
were 1025 eithibltors, among whom 613 medals, honourable 
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mentions, and testimonials were distributed. The payments by 
somewhat oyer 60(X) visitors left a surplus of 2fK)0 florins, 
which was given to local charities. There is an amount of skill 
among Viennese workmen which rendered some parts of this 
collection very interesting. 

1866. — Stocldiolm. Scandinavian Industrial Exliihitioii, held 
in a building of wood and glass, covering 120,(X)0 snuare feet. 
The mdustries of Sweden, Norway, Denmark, ana Finland 
were illustrated, especially those in iron, steel, wood furniture, 
earthenware, and woollens. 

Brari/. An exhibition ])uiporting to he international, hut 
mostly contributed by one cuiiiitrv. It took ])]ace successively 
at Pcmambuco and Rio de Janeiro ; and Die articles, rich in 
raw ])rodiice, hut not in manufactures, were afterwards Hhipi)ed 
to the Paris Exhibition. 

Melbourne. An intercolonial exhibition, held in a large 
building constructed for the piirjiose. There were no less than 
3360 exhibitors belonging to the colonies of Victoria, Eew 
South Wales, Queensland, South Australia, Tasmania, and 
New Zealand ; and their contributions covered about 38,000 
scpiarc feet. The mineral riclies of Victoria were illustraietl by 
an ingenious aiTaiigemenl, each kind hi'iiig shown in its cha¬ 
racteristic formation or strata, built u]) for llie. ])urpose. 

London. Two working men’s (txliihitions, the ‘City of Lon¬ 
don’ at Guildhall, and the ‘ Metropolitan and Provincial ’ at the 
Agricultural Hall. The former of tliese, having the use of u 
hall rent free, resulted in a sur])lus, wliieh Avas distributed as 
prizes; while the loan of many specimens of art-workmanship, 
and contributions by city tradesimui, somewhat took away from 
it the characteristic of a working men’s exhibition. There 
Avcixi about 580 exhibitors, 1035 entries in tlie catalogue, and 
an over-minute grou])iug into tliirty-funr classes. The ‘ Metro¬ 
politan and Provincial,’ comprised specimens of workmanship 
from many provincial towns, in addition to the metropolis ; in 
all, 14.92 exJnbit(»rs. More tlian 6.3,(M)0 Adsitors paid for ad¬ 
mission in ten Aveeks; and notwitlisiandiiig the pressure of 1006/. 
rent, there AV'as a surplus of 900/. 

1867. — Paru, The Lhiiversal Exhibition at Paris in this 
year AA'iis tlie largest, lijiest, and most costly (?vt!r held in any 
country'. In the number of nations contributing, tlie number of 
exhibitors, the quantity and value of the Avorks of art and in¬ 
dustry collectc<l, the area of space covered, and tlie assem¬ 
blage of visitors from v.arious parts of the world, it was alike 
unparalleled. The Palais de I'indnstrie, in the Champs 
Elysees, being loo small lor the intended purpose, the Ghniiip 
de Mure, on the opposite side of the Seine, was selected. Here 
an oval structure of great magnitude Avas erected. It con¬ 
sisted of a series of concentric galleries, each apiiroprialed to 
definite classes of industrial and artistic productions; while 
radial jiassages, cutting these galleries at rigliL angles, sepaiated 
nation from nation. ’I'be outennost gallery, devoted to heavy 
machinery, 110 feet Avide by 85 high, Ava.s lighted by win¬ 
dows ; the other galleries were lighted from the roof; a large 
covered arcade hounded the whole building; a smaller one 
encircled the central garden ; and from one to the other there 
were 16 radial passages or avenues. Tliis jilaii facilitated a sys¬ 
tematic arrangement of the articles exhibited, seeing that all 
those of one coimtnj were in one segment or sector of ilie oval; 
while all those of one class Avere in one gallery, making the entire 
circuit of the huihling. Artistically, however, tlie plan avos not 
fortunate; it prevmited any grand vista from being ohluined, 
and gave a monotonous heaviness to tlie a]ipearancc of the 
galleries. The oval building Avaa 1550 feet long by 1260 wide, 
and covered (including a small central garden^ 11 acres ; hut the 
numerous annexes and suhsidiaiy buildings increased the area 
to 35 acres; while 70 acres of the Champ de Mars, laid out as a 
garden, were studded with theatres, jilaccs of Avorsliip, club- 
rooms, engine-houses, aquaria, model cottages, restaurants, 
bakeries, lakes, baths and wash-houses, models of light-houses, 
&c. Even this was nut all ; at Billancourl, an island in the 
Seine, live stock were exhibited, and trials of agricultural im¬ 
plements conducted. A railway, at a cost of 70,000/.i was con¬ 
structed from Grenelle to the main building. 

The articles exhibited were urrange<l in 10 groups, divided 
into 06 classes. The grtuqis were as folhnv :—(1) Works of art; 
(2) Apparatus and applications of the liberal arls; (3) Furniture 
and household fittings; (4) Clothing, jeAvelleiy, and othey articles 
worn on the person ; (5) llaAV and manufactured products of 
mining industry, forestry, &c.; (6) Apparatus and processes of 
the useful arts ; (7) Fresh and preserved food, condiments, and 
beverages ; (8) Live stock and agricultural buildings; (9) Plants 
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and horticultunil btiildings; (10) Articles having the especial 
purpose of improving the physical and moral condition of thr 
people. The 96 classes need not he mentioned in detail, 
they will be generally understood from the names of the groups 
in which they arc severally j)laced. We may except the seven 
classes of group 10, on account of their peculiarity:—Apparatus 
and methods used in the instruction of children ; Hhranes and 
apparatus used in the instruction of aJults ; furniture, clothing, 
ana food, as examples of cheapness combined with good quality 
clothing of working people of all countries ; models of cheap 
and healthy dwellings for working people ; articles of all kinds 
manufactured by skilled workmen; and instruments and 
modes of work peculiar to such workmen. The nuinbcr of 
exhibitors was 60,226, of whom 4760 were from the United 
Kingdom. The exhibition of pictures was inferior in interest 
to that in London in 1862, hut more precise in scope, no picture 
being admitted more than twelve years old. Belgium was best 
represented in pictures, France and Italy in sculpture, England 
was poor in both; photographs constituted a marked feature. The 
imperial commissioners granted every facility to the exhibitors 
for effecting sales within the building. On the other hand, they 
made commercial bargains which led to much angry litigation. 
The jury system was fanned on a scale of magnitude coiTes])ond- 
ing with that of most other departments of the exhibition. Every 
class (except Fine Arts) had its jury, to a greater or less extent 
international in constitution. France had 260 jurors, Great Bri¬ 
tain and Ireland 85, while other countries made up the total to 
670, with a reserve of 30 more for contingencies. The medals 
and “honourable mentions,” awarded on July 4th, were 12,9(K> 
in number, besides 44 grand prizes for exceptional merit. The 
reports of juries, commissioners, delegates, &c., were, voluminous 
beyond precedent. The chief of these works was ‘ Bapports du 
Jii^ Internationale, publides sous la (.lirection dc Rf. Chevalier,* 
written by 246 reporters, Paris, 13 vols. 8vo, 1868. The chief 
English work was' Reports on tin* Paris Univ(?rsal Exhibition,* 
prepared by about 80 writers for Her Rlajesty’s Commissioners, 
London, 7 vols. 8vo, 1868. Besides the medals so lavishly 
awarded, the imperial commissioners founded a new Order <)f 
Reward for Mcnt, to he awarded to “the persons, establish¬ 
ments, or localities which, by a special organisation or special 
institutions, have, developed a spint of harmony among all those 
co-operating in the same work, and have provided for the mate¬ 
rial, moral, and intellectual well-being of the workmen. The.se 
rewards consist of ten prizes, of th(', total value of 100,000 francs, 
and 20 honourable mentions. One grand prize will, in addition, 
be awarded to the person, establishment, or locality distinguished 
under this head by a very exceptional superiority.” Blank forms 
were sent out to the owikm’s ot large, establishments in various 
countries, containing a scries of printed questions. Those ques¬ 
tions related to insurance funds, pension funds, schools, ])«;- 
miums for good W'-orkman.ship, savings hanks, other adjustments 
for irregularity of earnings, amicable settlement of wages (lis- 
putes, co-operative associations, land or building societies, ])ro- 
tectivc arrangements for women and children in factories, inl'ant 
nurseries, &c. Some of the establishments declined to answer 
the questions, some did so impeiiectly ; but tlnj information 
obtained—from such films, for instance, as Messrs. Akroyd, 
Messrs. Crossley, Messrs. Salt, and Messrs. Ransome and Sims 
—fills a highly interesting volume of the Pritisli Reports of the 
Exhibition, extending to nearly 600 ]iages. The expenses of the 
building, and of tlie exhibition generally, amounted to nearly 
800,000^, The contributions by the state and the municipality 
of Paris were nearly 500,000;, ; and as the. admission money, 
royalties, &c., amounted to more than 400,(Xio;., the cost was 
defrayed without any appeal to the guarantee fund. During the; 
exhibition, April 1st to October 31st, with lliiec supplementary 
days for the benefit of the Paris charities, the visitors who ])aid at 
the doors were 0,826,000 in number ; the estimated number of 
visits paid by the holders of season and weekly tickets raised the 
total to about 10,200,000. Tlie visits of oiganised bodies of Avork- 
mcn were numerous. The .Society of Arts sent eighty skilled 
workmen, all of whom Avrote re. ports <in departments AA’ith Avhich 
they were familiar; a committee of working men’s clubs and 
institutes facilitated the visits of many thousands of visitors, by 
ensuring economical board and lodging at Paris ; the. Com¬ 
mittee of Council on Education paid part of the expenses of 101 
teachers in schools of art, of whom 28 wrote reports; Avhile a 
French committee organised the visits of “ Ouvriers Delegues,” 
who Avrote reports on 160 Paris trades, 

Hwjm, Fishery Exhibition. This comprised fishing-smacks 
and boats, rigging and fittings^ baits, materials and apparatus 


EXHIBITIONS, INDUSTRUL. 086 

used in salting and smoking fish, fishermen's clothing, the 
barrels and apparatus for packing fish, together with a few 
specimens of the kinds of fisli mostly caught by Dutch fishermen. 

Agra, An interesting industrial exhibition for the north- 
Avest provinces of India, Oude, Rajpootana, &c. It was divided 
into five groups or departments-—live stock, agricultural pro¬ 
duce, forest and miner^ produce, machinery and implements,. 
arts and manufactures. The display excited a great amount of 
interest among the natives. 

1868.— Havre. International Maritime Exhibition: the most 
complete of the kind yet held. The building, surrounding an 
open quadrangle, occupied 13 acres of government ground 
near the sca-shorc. A small rent was charged for exhibition 
space, but the contributions were numerous; the English ex¬ 
hibitors alone numhererl nearly 600. The articles were class¬ 
ified in five groups—(1) Ships^ fittings and fumiturej paddles, 
screws, marine engines, boilers; (2) fishing-boats, fishing tackle 
and implcment.s, baits, salting and curing appliances, fisher¬ 
men’s outfits and clothing; (3) nautical instruments, books, 
maps, plan.s, charts ; (4) .sjunjdea of the chief articles of mer¬ 
chandise imported and exported at Havre, with illustrations of 
the modes of testing and packing; (5) fresh and salt aquaria, 
Avith 42 large tanks glazed with plates of glass. Around the 
aquaria avus a salt-water canal containing marine animals. 
Models of semapliores and electric signal apparatus, with spe¬ 
cimens of buoys, beacons, and life-saving appliances, were in¬ 
cluded in this excellent collection. 

Santiago. A small exhibition for Chili Avas held in this city. 
Others, to some, extent international in their range, Avere held at 
Berlin, St. Petershurg, and Ghent, but Avitliout presenting any 
marked features. 

1861).— London. South London Working Classes’ Industrial 
Exhibition, the third of the kind held at the Lambeth Baths. 
The exhibitors, 450 in number, comprised a larger proportion of 
skilled artisans than on the tAvo former occasions. Tne exliibitors 
hemselves chose the committees for placing the articles and 
idjiulicating the prizes—a plan that might he usefully folloAA'ed 
hi exhibitions of a more comprehensive kind. 

Amderdain. The Netherlands Society of Manufactures and 
ndustry held an Intenialional Exhibition in the Palais voor 
k’olksvfijt. The Dutch exhibitors occupied the central space ; 
vhilc those of Belgium, France, Prussia, England, &c., appro- 
mated the remainder of the building. The British section filled 
nearly one-fourth of the whole spacje. The exhibitors Avere 
2325 altogether. The (‘xhibition Avas remarkable for its illustra- 
ions of domestic economy, in cheap and useful clothing, pre¬ 
parations of food, house-fittings, furniture,, tools, educational 
appliances, toys, and games. 

1870.—Bcr/Mt. Exhibition of draAA'ing implements, designs 
ad models for drawing, and specimens by students. 

Turin. An Italian exhibition of a specifieil sidection of in- 
lustrieH and ])roducts ; com]iri8ing fibres for textile goods, yarn 
uid tissues, dyes and bleacliiiig agents, calico-printing, jiaper 
,ikI ]»aper-making apj)Uances, and pliilosophical instruments. 

St. reh'Yfihnrg. A Russian industrial exhibition; held in a 
lew building surrounding a small circular garden. It illustrated 
,he recent progress matle by that country in mining and metal¬ 
lurgy, and in the maiiufa(J;ure of rails, locomotives, ormour- 
jilates, steel guns, kc. 

Gujemt. A small but good exhibition of cotton grown in that 
pai’t of India, Jield at Baroach. 

Sydney. Intercolonial e.xhibition, for New South Wales and 
the other Australian colonics: the best that has been held in 
the southern hemisphere. A handsome building was constructed 
for the purpose, in Piincc Alfred Park: the exhibition com- 
juised agriculture as well as industry and fine art. The occasion 
Avaa doubly interesting, as the year was the centenary of Captain 
Cook’s landing on those shores. There were 2914 exhibitors, of 
Avhom 2302 belonged to Now South Wales; they occupied 
37,(KM) square feet of area in the main building, and 150,000 
feet in the subsidiary buildinra and park. The agricultural 
section illustrated in a complete way the resources of the 
country in live stock, dairy i)roduce, wool, hides, tallow, com, 
cotton, Avine, oil seeds, gums, dye drags, sugar, fruits, preserved 
meats, &c. The gold, iron, and mineral oils were also well 
illustrated. In 29 days during which the exhibition was open, 
it was visited by 184,(MX) persons, who paid 7l00i. for admission. 

It was a credit to Sydney and its ne^hbourhood to be able to 
send 16,000 school children on one day. 

Landon. Workmen’s International Exhibition, By applica¬ 
tions to continental governments, through the medium of the 



EXHIBITIONSi INDUSTRIAL. 


087 EXHIBITIONS, INDUSTBUL. 

Foreign Office, contributions were obtained from abroad, to sup¬ 
plement those sent in bv English exhibitors. Although pur- 
poiting to be a urorkinen’s exhibition, the articles urcw mostly 
sent in by manufacturers and shopkeepers. In many instances, 
it is true, the names of all the workmen engaged on one article 
were mentioned. The contributions from Italy and Denmark 
were the most deserving of attention. The scheme, taken as a 
whole, was defective; for the international element and the 
workman element were alike imperfectly represented. It was 
only in the evening, when the admission fee was low, that the 
attendance of visitors was large; and then the attraction was 
rather the musical performances than the exhibition itself. 

1871.—Loridon. Annual ’ International Exhibition; South 
Kensington. The first of a series, each to relate to selected 
branches of industry. The Commiasioners of 1851, entrusted 
with this undertaking, appropriated to it a portion of the Land 
belonging to them at Soutn Kcnaiiigton, ana a portion of their 
invested funds. They made arrangements with the Committee 
of Council, the Board of Works and Public Building.s, the 
Trustees of the Albert Hall of Science and Art, the authorities 
of the South Kensington Muscuiii, and the Horticultural So¬ 
ciety, to render facilities. For the purposes of the exhibition, 
two ranges of brick buildings were constracted, bounding the 
Horticultural Gardens on the east and west; curved eorikloi-a 
connected the northern ends of tlu'se galleries with the conseiwa- 
tory of the Horticultural Gartlens and with the Albert Hall; 
wliile erections of slighter character connected the .southern ends 
of the galleries with still-reiiuiiniug portions of the exhibition 
buildings of 1862. Compartments of Albert Hall and of the ’02 
buildings were Tendered available, as well as open con-idors 
htdonging to the Horticultural Society. East an<l west of the 
now galleries were open spaces, which could he set apart for 
annexes and detached exnibition-room.s. Tills plan, though 
possessing the advantages of a beautiful garden a.s a central 
ijuadratigde, gave a straggling and confused arrangement to the 
rooms and galleries, rendered most of the*, exhibiting sp.aces 
too narrow, and prevented a systematic arrangement of the 
articles exhibited. 

Tlie full title of tlicsc annual display.s is “ London Intenia- 
tioiial Exhibitions of Selected Works of Fine and Industrial 
Art and New Inventions.” Fine art and new inventions ar<* to 
be included every year ; but the industries illustrated are to he 
changed annually. In 1871 tlm scihsctioii comprised pottery 
and porcelain, woollens and worsteds, materials and machinery 
employed in those manufactures, and educational works and 
appliances ; togcthei’ Avith line arts and ncAV inventions. Thirty- 
three foreign countries contributed, cliiefly to the department of 
line arts, especially Italy, Belgium, and Denmark. France, 
owing to the Avar Avitli Germany, Avas scarcely able to a])pcar 
except with a hazaar-like collection at llie last moment; and 
Genuany, for a like reason, sent little. Tlie fine arts gallerie.«i, 
and the musical performances in Albert Hall, attmeted more 
visitors than the industrial portions of the exhibition. The 
pottery and woollen manufactures Avere, nevertheless, aa^cII illus¬ 
trated ; and the educational appliances, though scattered in 
placing, Avere varied and numerous. The ollicial fine arts cata¬ 
logue contained something over 4000 entries, and the industrial 
catalogue 7000; hut the total number of exhibitors cannot ]»e 
given, because the French department Avas subject to udilitions 
and fluctuatioii.s almost to the day of dosing. TIktc Avere no 
prizes or testimonials of merit, lleports, preiiared for the. Com¬ 
missioners by several writers, were jmblislied in ten parts at one 
shilling each, ti-eating of the several groups of articles exhibited. 

The total number of visitors, from May 1st to September 30th, 
was 1,142,154; viz,, 1,039,186 by payment at the doors, and 
102,968 by season tickets. The highest day’-s number avos on 
Whit-Moiiday, 21,946 ; the lowest on August 10th, 5108. From 
first to last the working classes attended scantily ; else the daily 
average of visitors would have reaclieil a higher number than 
8600. Amid the complicated aTrangemeuts betAveen the 
various commissioners, committees, and trustees, the financial 
result cannot be stated in the usual form of expenditure and 
receipt; but the responsible commissioners have announced that 
the exhibition paid its expenses; that it encouraged a continuance 
of the series; that it had suggested improvements for the future; 
and that it enabled the Commissioners to appropriate 2000^ to 
the purchase of selected articles from the exhibition for the 
nation. 

^ Mila/iu The capital of Lombardy commenced a series of ex¬ 
hibitions, planned by the Italian Industrial Association, and held 
in a new building in the Public Gardens; the building, covering 


88,(kW square feet, comprised a central saloon with four annexes 
or Avings. Each year is to take a selected group of industries. 
That ot 1871 was devoted to the arts of construction—marble, 
imitation marble, stone, lime, cement, asphalte, fire-bricks ; heat¬ 
ing and lighting appliances; pottery and porcelain; furniture and 
house-decoration; clocks and watches; cutlery and hardware ; 
implements for fishing and shooting; weights and measures of 
various countries [an excellent feature]; scientific and mathe¬ 
matical instruments; surgical instruments; engineering and tele¬ 
graphic appliances. The years for holding future exhibitions of 
the series are not definitely announced ; but the general range is 
thus provisionally stated—second exhibition, the textile arts and 
materials ; third, the materials and a])plication« of mineral in¬ 
dustry ; fourth, animal and vegetable substances, and food ; 
fifth, fine .arts, the educational sciences, and tlie history of 
labour. 

NajiUs. An International Maritime Exhibition : comprising 
illusliations of naval construction, marine engines and boilers, 
timber and niaterials for ship-building, ships' furniture and 
fittings, provisions and stores, sailors' clothing, apparatus for 
saving life at sea, models and drawings of ports and harbours, 
and samples of the cliief .articles of export and import. 

Several minor exhibitions may receive a few Avords of notice 
each- Jermj held an exhibition of (Channel Islands produce and 
iiidustrj’, satisfactory alike to exhiliitors and A'isitors, Turin 
bad iiiteiKled an iiitoTiiiitional exhibition on a largo scale, to 
cclebmte tlie lini-shing and ojxming of the Mont Cenis Riiilway 
Tunnel in 187 J ; but the calaiuitie.s of France interAxned, and 
the exhibition lield was small and local. Lima got together an 
instructive collection of the produce and manufactures of Peru 
and other Pacific States of South America, together with a good 
display of machinery and live stock from England. CVdorn, in 
the Ajgentiue Confederation of South America, had an exlii- 
bition of native produce, and of machine.^ and implements of 
European manufacture applicable to the development of the re¬ 
sources of those regions — such as avooI and flax machines, paper¬ 
making machines, agricultural implements, sugar-making and 
distilling .apparatus; together Avith machines for well-sinking, 
Avood-working, carving, brick-making, land-draining, and Avater 
su))])ly. 

1872.— London, Second of the Annual International Exhi- 
bitioins. The aerioR of irulustries comprises cotton and cotton 
gooils ; jewellery (not incUuling the larger kinds of gold and 
•tilversniiths’ Avovk, Avhich are reserved for the year 1876) ; mu- 
fic and musical instruments ; paper, stationery, &c.; the arts 
connected iminedialcdy with printing, including the latest forms 
of jirintiiig and typit-coiuposing machines ; iicav inventions, and 
sjKJciiiiens and apparatus c-onnecled with iicav discoveries ; fine 
arts ; articles of manufacture, connected Avith any class or group, 
exhil)ited in relation to artistic design. In the jeAvcllery section, 
JoAvellery Avorn by tlie peasantry of various countries, and the 
cheap jewellery Avliich forms so important a part of the Bir¬ 
mingham trade, are exhibited, but the display is far from com¬ 
plete or satisfactory. 

Jhiblin. .Sir Arthur Guinness, having ])urchased the Dublin 
Exhibition Palace and Winter Garden (mentioned in a former 
paragraph relating to the Exhibition of 1865), liberally presented 
it for the liolding of another, Ihongli smaller, ISxhibition, 
which was opened hy H. R. H. the Duke of Edinburgh on the 
5tli of June, 1872. The Exhibition comjirised a department of 
Irish natural produce and raw material, a department of manu¬ 
factures and industrial art, a national portrait gallery, a line 
arts department, and a home collection of ornamental art. 

Copenhagen. .Scandinavian Exhibition of Art and Industry, 
opened in state by the Kmg of Denmark on the 13th of June ; 
it included contributions iVom no less than 4000 exhibitors, 
and was the best exhibition yet held in Denmark or Sweden. 

Lyons. Universal Exhibition of Agiiculture, Industrial Pro¬ 
ducts, and Works of Art, postponed from 1870 to 1872 on ac¬ 
count of the Franco-German war, A new exhibition building 
in the Parc de la Tcte d'Or, the park studded with numerous 
Bitbsidiaiy structures, like the Champ do Mars in 1867; cxliibited 
articles grouped into silk and silk goods, other textile manu¬ 
factures, furniture and house decorations, machinery and tools, 
mining and metallurgy, forestry ami Avood manufactures, che¬ 
mical manufactures, alimentary substances, agriculture and hor¬ 
ticulture, materials and processes of the liberal arts, fine arts. 

Moscow. International Exhibition, organised by the scientific 
section of the Imperial Academy of Moscow, and intended, in 
a national sense, to celebrate the second centenary of Peter the 
Great. One section illustrated the progress of Russia in mann- 
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iacturing skill during that period of two centuries; another 
tested llussia in some departments of industry, by comparison 
with England, France, Belgium, Germany, and Austria. The 
exhibition,.however, was almost wholly Eussian. 

Bogota^ Columbui. E^bition to illustrate the products of 
that part of South America—metals, gems, woods, fibres, dyes, 
industrial plants, medicinal X)lanis, cocoa, coffee, com, :food 
preparations, wax, cotton, silk, indigo, gum, resins, oils, stone, 
earths, clays, pearl and other shells, &c., together with various 
articles manuliictured from those substances in that coimtry. 

1873 and later years.— London. Annual International Exhi¬ 
bition ; announcements for the years 1873 to 1880 inclusive. 
1873: Silk and velvet; steel and cutlery ; carriages, other tliaii 
for railways; substances used ns food ; cooking an«l its science. 
1874 ; Lace and bobbin net; civil (mgineering and building con¬ 
trivances; leather and saddlery ; laiii)is,liglits, and candles; book¬ 
binding. 1875; Printed and dyed tissues and yams; clocks and 
watches, and iime-misasurers generally ; Inuss and copper inniiu- 
factures; pumps, hydraulic inachines, and thcr a]>pjnatus for 
water supply. 1876 : Gold and silvcu- work ; iniitations of do. ; 
photograpliy; skin, fur, feather, and hair manufactures ; jdii- 
losopliical instmmcnls ; electrical ap})liance.s ; agricultural iiii- 
plcinenlet. 1877 : Furniture, and upholstery ; pajicr hanging.sand 
house decorations ; inamifactures, &c., for the promotion of health. 
1878 : Tape.stry, cnibroidery, and needlework ; stained glass and 
hoiiseliold glass; military engineering; naval architecture; 
stove and heating a])paratus. 1870 : Straw and other plaiting 
and matting ; flax and hemp, materials and nianul'actures ; tin, 
lead, zinc, pewter, and tlieir manufactures ; dressing and tnivel- 
liug cases; horticultural apidiances; useful application.s of 
magnetism. 1880 : Chemical and pliarmaceutical Hubstanc.e.s; 
maue-up clothing; locuniotive engines; railway plant. The 
raw materials of industry, the ai ticles manufactured from them, 
and the apparatus used in the manufacture, are alike to be in¬ 
cluded iu tlie above-named groujis. The exliibilious will com¬ 
prise works of art, specimens of art manufacture, and new in¬ 
ventions and discoveries (*very year ; they will In; o|)en to all 
countries; and will be luild in the same series of buildings at 
South Kensington, which will be maintained for the purjxise, 
subject to minor changes and additions, and, it may be hoped, 
very material imiirovements. 

Vienna. The international exhibition announced to be held 
at Vienna in 1873 comprises sjiecial features of interest. It 
is placed under the management of an Iinjicrial Austro-Hun¬ 
garian commission, by whom buildings for the purpose are 
being erected in the Prater of Vienna. There arc to be 
twenty-six groups of articles exhibited, some of them remarka¬ 
ble in character : such as cottagers’ and peasants’ houses, with 
their interior fittings and arrangements ; groups of articles so 
selected as to illustrate the history of prices .at different quin¬ 
quennial periods; others to illustrate, the history of inventions 
and of natural products, and the history of industry as shown 
bythejuxtaitosiLion of machine-work with Imnd-work ; together 
with samples of the commodities forming the staide commerce 
of the chief jiorts of the world. Attempts avill bo made to 
indicate, in various ways, the ju’ogress of industry in recent 
years, as tested by the exhibition of 1873 c.(»mpared with the 
pivviouB international disjdays in 1851, 1853, 185.5, 18(52, and 
18G7. The owners of great maiiul’acturiiig establishments will 
be invited, in like manner, to illustrate the growth of their 
industrial ojierations in the s.aiuc period of twenty-two years. 
Experimental trials of new and important machines avill be 
made. Courses of lectures on the various departments of iii- 
dustiy, and international congresses to discuss mutters of com¬ 
mercial, industrial, and social interest, are included in the 
programme. Trials of the strength and speed of animals, and 
exorcises in .si»orts anti games, will, if tlic. proposed plan be 
carried out, tend to give this remarkable exhibition a clia- 
racter unlike any that have preceded it. In the group re¬ 
lating to musical instruments, it is intended to collect os many 
as possible of the famous themona violins, violas, and violon¬ 
cellos, mode by the Amati, tttradivarius, ami Guaraerins families 
in the seventeenth and first half of the cigliteenth century. A 
royal commission has been a})pointed iu England, to insure the 
due representation of the United Kingdom and the colonies 
at the Vienna exhibition. 

Florence. An international exhibition of female industry is 
contemplated, to be held probably iu 1874. 

EXOGAMY (from ’cf, out of, and ■yoftoi, marriage), the cus¬ 
tom among the lower races of man which prohibits marriage be¬ 
tween members of the same .tribe. This term, which was, we 


believe, first moposed bjr Mr. McLennan, has been ven gene¬ 
rally adopted by ethnologists to designate the custom of neces¬ 
sarily marrying out of the tribe, house, or family. This custom, 
which must have prevailed at a very early period, since it is tlie 
spring of action in the Finnish national epic, ‘The Kalavala,’ still 
prevails in China, where no one can marry a person of the same 
Huniame ; among many of the tribes of Hindustan; throughout 
the continent of Australia; in North and South America; in 
Eastern and Western Africa; Tartary ; Siberia, and wherever 
uncivilised or seini-civilised races arc found. But along with 
this, and nearly coexteihsive in range, though apparently confined 
to a much smaller number of tribes, is the opposite practice of 
Endogamy [E. C. S. col. 881]. Mncli ditferenoe of opinion exists 
us to the origin of these very dilferent customs. Sir J. Lubbock 
says :—“ It is conceivable that the difference between endogam- 
oiis and exogiimous tribes maybe due to the dilferent proportion 
of the sexes: thosi! races ternliiig to become exogamous where 
boys ]>revail ; those, on the oilier hand, eudogainous where the 
revt'r.se is the case." He adds, how'ever, that we have not the 
8t*iti8tif.M which would enable us to determine the point, and he 
does not believe that it is the true ex})lanation of the custom. 
(The .subject will be found pretty fully investigated in McLeii- 
nan’s Vrimitive Marriage; Lubbock’s Origin of Givilization; 
Tylor’s Early History of Man, and Primitive Culture.) 

EXPIATION (from the Latin ex, out ol', and ptare, to appease 
by .s.acred rites), an act of atonement by undergoing some vica- 
riou-s i>eriall.y or jiroviding some (^r|uivalent; means by which 
atonement is made; or, among tlie ancients, the practices by 
Avhich threatened ill omens or j>roiligies were averted. Ex¬ 
piatory sacrifice.s were of vijry early origin. Some writers have 
maintained that they were institutiKl at the expulsion from 
Paradise, and that tlie skins that were then %vom by Adam and 
Eve in obe<lieJice to divine command, were stripped from beasts 
olfered up to God, because .miinal food w'as not then coiisunied. 
We are told that up to tlu! time of tlie Deluge nuui subsisteil 
uixm the fruits of the (‘artli, and it was not until Noah and his 
family came fijrth from the ark tliat tlie living creatures were 
appointed to be eaten (Gen. i\. 3). Hence it has been thought 
that the only juirpose for which the carcasses of animals slain 
before the flood could have been used W'as that of an expiatory 
sacrifice. However tliis may be, the book of Leviticu.s anound's 
with instnictions for tlie pkijier performance of the riles and 
ce.rcnioiiies of oxidation ordained bv the Mosaic code, under all 
the various circumstances for which tluiy were instituted (Lca’. 
cc. iii., iv., V., vL, vii., et aliJd). The most solemn of these ob- 
serviuices W'us the Fast or Feast of Expiation, or Day of Atone- 
meut, which has ahvays been regardetl by the Israelites in all 
genenitioiiB and countries with the greatest veneration. It was 
and is still kept yearly on the tenth day of the seventh month, 
Tisri, as a strict fast, and on it the people were rigidly enjoined 
under the pcii.'ilty of death to “alilict their souls,” to “do no 
manner of .servile work,” and to “ oiler an offering made by fire 
niitt) the Lord.’’ This oblation was made by the high-priest 
alone as an expiation for the sins of the whole nation, and on 
tin's day only in tlie course of the whole year was he permitted 
to enter into the Holy of Holies, anil not even then without due 
preparation, everyone else being excluded from the tabernacle 
during the whole ceremony, which preligured the great atone¬ 
ment to be made under the new dispensation for the sins of the 
w’holo world. Expi.atoiy sacrifice.s were also very common 
ttiuoiig the ancient Greeks, and the earliest records mention 
animal and even human victims. Thus in the worship of Zeus 
Lycrous in Arcadia, human beings appear to have been offered 
up as late as the times of the Eonian emperors. A t the fes¬ 
tival of Ajiollo at Leucas a person was thrown annually from 
the rock into the sea, and Thcmistocles is said to have sacrificed 
three Persians to Dionysus (Bacchus) just before the battle of 
iSalamis (b.c. 480). At Athens, at a festival called the Thargelin, 
held yearly in honour of Apollo and Diana, when the city was 
purified, if any heavy calamity had befallen the state, two human 
victims were offered up as an expiatory sacrifice, a man for the 
male and a woman for the female portion of the population. 
With the progress of civilisation, however, these human sacrifices 
ceased, and animals were substituted instead. In early times 
w-hole victims were offered up, but afterwards only certain parts, 
such as the legs and intestines, and as the gods were supposed to 
delight in the smoke and odour arising from the burning victims, 
it was not uncommon to offer up a hundred bullocKS; hence 
called a hecatond)^ the word being used also to d^ote any extra¬ 
ordinarily great sacrifice. Each gotl had his own favourite 
animals, which were offered with a view to expiation, and as a 
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general rule, those which were sacred to any p^oular god or 
goddess were not offered up to them. There is reason to 
believe that the early Italian nations sought expiation by means 
of human victims, as in times of general calamity or danger they 
vowed to the deities the sacrifice of everything bom between the 
first day of March and the last of April, a period which was 
hence called the vtr sacrum. At the Lemuralia, or Lemuria also, 
a festival hold at Rome yearly in the month of Mav for the souls 
of the dead, thirty images in the fomi of men, made of bulrushes 
and called argei, were thrown into the Tiber by the vestal 
virgins; a practice which seems to indicate the fact, that, as this 
festival is said to have been instituted by the Romans, the sacri¬ 
fice of human beings was not uncommon in Italy at the period of 
the fountlation of Rome. The most usual animals for sacrifice 
among the Romans were the pig, the sheep, and the ox, and the 
rites observed during the ceremony were similar both in Greece 
ami Rome. Unbloody offerings, such as cakes, fruit, and some¬ 
times incense made of fragrant wood, such as cedar, fig, ]>ine, or 
myrtle-wood, or libations of wine, were also very frequently 
employed for purposes of exi)iation, and the name of the second 
month of our year is deiived from the Fehrua, which, as Ovid 
tells us ('Fasti,'lib. ii. 19), was the term used by the old Romans 
for what were afterwards called piamina, or exj)iations, and 
included everything by whicli the human hreiust could he purged 
of its sense of guilt, the wrath of the gods averted, the infernal 
deities and the spirits of the dead })ropitiated, oi‘ any penaltie.s 
merited on account of the non-obscirvance of moral or religious 
duties either mitigated or avoitled. (Buxtorf’s Synagoga Ja- 
(laica ; Smith’s Dictionary of Greek and lioman Antiguitieit, under 
‘ Sjvcrificium,’ ‘Thargelia,’ ‘ Lemuralia.’) 

EXPIRATION, that part of the act of breathing which con¬ 
sists in the expulsion of uir from the chest. [Respiration, E. C. 
Nat. Hist. Biv. vol. iv. col. 580.] 

EXPLOSION. [E. C. vol. iv. col. 1019 ; also Detonation, 
vol. iii. col. 395, and E. C. S. col. 741.] The introduction of 
new explosive agents, such as gun-cotton and nitro-glycerine or 
glouoine, and the numerous accident.s and spoiiUuieous explo¬ 
sions arising from such compounds, have led to many researches 
as to the conditions under which such l)odic.s explode. The most 
complete and best .sustained series of inquiries are due, as would 
naturally h(i expected, to Professor Abel, Direct(»r of the Chemi- 
l al Estahlishment of the War Department, and it is ])ropt)seil in 
the present article to give a short account of his rcsearche.s, 
derived from his i)apers published in the ‘ Proceedings and Trans¬ 
actions of the Royal Society ’ during the last few yc'ars, especi¬ 
ally referring to the ‘ Transactions' for 1809, ])age 489. 

The degrcjc of rajudity with which an exjdosive substance, 
such as guii-cottoii or gunpowder, undergoes change, and the 
nature and results of sucli change, are susceptible of several modi¬ 
fications, first, according to tlie mode of applying heat and the 
circumstances under which it is upulied, and secondly, by vary¬ 
ing the mechanical conditions of tne explosive body, or the cir¬ 
cumstances of the explosion. In a rarefied atmosphere, for 
example, giin-cutton may be ignited by a platinum wii-e made 
incandescent by a voltaic arrangement; hut, Avhen the pressure 
is reduced to 77 inches, there, is no longer any rapid explo.sion. 
In a highly rarefied atjuosjdiere, gunpowder in actual contact 
with the source of heat fused aiul appeared to boil, hut did not 
explode. By a slight variation in the mode of applying heat, 
gun-cotton, under the oi'diiiary uressure,maybemade (1) to burn 
very slowly, almost without name ; (2), to inflame with great 
rapidity, but without any great explosive force ; or (3), to exer¬ 
cise a violent destructive action. Even those bodies which have 
hitherto had the character of being the most violent explosive 
compounds known, namely, the mercuric and argentic fulminates, 
and the chloride and iodide of nitrogen, lU’e subject to similar 
variations, according to the position of the source of heat with 
reference to the body to be exploded, or the kind of resistance 
opposed to the escape of the products of explosion. Thus, chlo¬ 
ride of nitrogen, which has hitherto had the reputation of being 
the most violent explosive body known, owes it.s reputation 
apparently to the fact that, in exhibiting its effects, it is always 
covered with a layer of water. Three or four drops, weighing 
about two grains, contained in a watch-glass and covered with 
only a thin layer of water, explode, when touched with turpen¬ 
tine, with such violence as almost to reduce the watch-gla^ to 
powder; but the same quantity of chloride with its upper sur- 
W exposed to the air, may bo exploded in a watch-glass with¬ 
out even breaking it. In fact, the decomposition of this chloride 
is BO ^tantaneous, that the moment^ resistance offered by a 
thin layer of water acts as effectually in intensifying the force 


of the explbsion as a thin sheet-metal cose does with fulminating 
mei'cury, or a strong iron shell with gun-ootton or gunpowder. 
Fulminating mercury, in like manner, may be ignited in the 
open air upon a piece of very thin sheet metal without indent¬ 
ing it, BO feeble is the explosion ; but if enclosed in a case made 
ol the same sheet metal, the explosion will he attended by a 
violent report, and the metal will he tom into many pieces. So 


applied to the blast hole, offers a momentary resistance to the 
escape of the suddenly generated ga.scs, and tlius establishes the 
jiressurc essential to the violent or perfect explosion of the por¬ 
tion of gun))owder first inflamed. 

The character of the ex})losion is also greatly influenced by 
variations in the position of the source of heat. For example, 
25 grains and 50 grain.s of mereurie fulminate, placed upon a 
thin fiat plate of sheet copper, and ijmited by on incandescent 
wire just touching the top or edge of tne heap, exploded with a 
dull report; whereas, only about 15*5 grains of the same fulmi¬ 
nate heaped up over the platinum wire, produced a sharp and 
violent exqilosion, which deeply indented and bent up the slieet 
copper. Ecjual quantities of the fulminate can be made to ex¬ 
plode feebly, or to detonate violently, at pleasure, simply by 
varying the. position of the source of heat. 

Nitro-glycerine beara sonic resemhlance in the suddenness of 
its cx])losion to the chloride and iodide of nitrogen. It appears 
to he BUsoeptihle of only two varieties of decomposition. If a 
sufficient amount of heat be applied to some ])oriion of tliis liquid 
in the ope.n air, it inflames and bums gradually without any ex- 
jdosive effect; and even when confinea, it is difficult to make it 
explode by the mere application of flame or other source of heat. 
But if nitro-glycerine m made to undergo sudden concussion, as 
by a smart blow from a hammer uj>on some rigid body on which 
it is resting, it explodes with a sharp detonation, as is the case 
also with gun-cotton. Only that portion of the body detonates 
which i.s unnic.diately between the two surfaces brought into 
suddem collision ; the portion conliiied between tlie hammer and 
the support is instantaneously tiecomposed, while the surround¬ 
ing portions escajje ex]dosion, and in general the tendency of 
these surrounding particles to become ignited by the detonation 
is in direct proj^ortion to the rapidity of explosive action of the 
substances. 

It is remarkable that a thin platinum wire, connected with a 
voltaic arrangement, can be introduced into nitro-glycerine with¬ 
out being iiisecl, or visibly ignited, the heat being absorbed 
and removed by convection by the explosive liquid. It was 
only with a thicker pkitimim wire heated by the same arrange¬ 
ment of live large Bunsen cells, that after the lapse of a minute 
the liquid began to assume a brownish colour, and then in 
another half-minute to ex]>lude with great violence. So also 
when sparks from a Rliumkorff coil were made to pass over 
the liquid so os to splash it about, it was not imtil the liquid 
darkened that it exploded. Hence it appears, that heat and 
electricity act by establishing decomposition in the liquid. 
Indeed, the iiitro-glyceriiie in small (piantities may be gra¬ 
dually raised to 193" C. (380" F.), without explosion. Even 
a red hot wire, or burning wood a]ipliud to it, produces at 
first a non-explosive burning, since the increase of tempera¬ 
ture necessary for explosion takes place hut slowly. 

In the case of the solid and badly conducting gun-cotton, 
when heat just sufficient to ignite it is apjilied to any por¬ 
tion, such heat is not diminished by distribution through the 
mass, so that ilie particles of gun-cotton next to the source 
of heat become almost immediately inflamed. If tlie gun¬ 
cotton be in a loose or porous condition, such as wool, or 
loosely wound thread, it inflames with such rapidity as to pro¬ 
duce a kind of explosion; but if in a compressed mass, in 
which the contiguity of particles more nearly apiiruaches that 
of the particles in the liquid nitro-glycerine, tne gun-cotton 
burns ^adually from the exterior towards the centre. If gun¬ 
cotton ue exposed to heat insufficient for its ignition, the heat 
^dually accumulates and spreads with comparative slowness, 
hut sufficient to establish that amount of chemical cliange in the 
mass required for an explosion : the result is not tlie sinmle in¬ 
flaming of the gun-cotton, but an explosion, the violence of^which 
is proportionate to the heat accumulated, and to the extent to 
which a disturbance of chemical equilibrium has been estab¬ 
lished. In 1866 about 140 pounds of gun-cotton, which had 
bben exposed to elevated temperatures ior ten months, exploded 
with great violence, not because the gun-cottou had impor- 
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feotly purified or closely packed, or at a teni])eratii#e of about 
60"' C., but that decomposition being established in a small 
portion of the mass, it was brought into the condition favourable 
for explosion, while a large portion of the mass was in a state of 
Incipient change, and in a favourable condition for sudden meta¬ 
morphosis. 

M, Nobel has contrived a method by which the explosive 
power of nitro-glycerine can be developed wdih tolerable cer¬ 
tainty.. He first impregnated grains of gunpowder witli the 
liquid, but his subsec^uent arrangements were based upon the idea 
that the explosion might be brought about by raising some nor- 
tion of the liquid to the temperature roiiuired for its violent 
decomposition, whereby an initiative explosion would be jwo- 
duced capable of determining the explosion of any quantity of 
the substance. The explosion of a small confined charge of 
^npowder, or of a large percuss! on-cap immersed in or placed 
immediately over the nitro-glycerine, avus supposed to be suili- 
cient for the purpose. But us this did not always succeed, the 
doubt arose that it was not simply the heat develojjctl by tbe 
chemical change of tbe. gunpowder or the. detonating pow<ler 
which determined the explosion of the nitro-glycerine, but it 
was rather the mechanical ellect of that detonation Avhich may 

S reduce the explosion of nitro-glycerine inJe]>eiidently of any 
irect action of the heat di.sengagetl by guiqjowdcr or other deto¬ 
nating charge. 

It has hitherto been supposed that the violent explosion of 
gun-cotton is not produced unless it be confined in receptacles 
of some strength. As gun-cotton bears considerable analogy as 
an explosive agent to nitro-glycerine, it ticcuired to Mr. K. O. 
Brown, that it might also, like it, be susceptible of violent ex¬ 
plosion when unconfined, l.)y being ignited through the agency 
of detonation. Such was the case ; i'or, on exploding a small 
charge of detonating powder close to coinjiressed gun-cotton 
freely exposed to air, instead of tlie gun-cotton simply inflaming 
and burning gradually, as it Avould <1(j if brought into contact 
with flame, it exploded with great violence, exerting a destruc¬ 
tive action equal to that of nitro-glycerine, and decidedly greater 
than that produced by gim-cott(fli wdieii explodctl under condi¬ 
tions liitherto thought to lie most iavourahle to the full develop¬ 
ment of its explosive force, Tlie exj>l<».sion of a small mas-s of 
compressed gun-cotton is suflicient to determine the violent and 
apparently simultaneous explosion of small detached masses of 
the same material placed at a distance, of ()'5 to 1 inch from the 
original source of the explosion or from each other. Hows of 
detached masses of gun-cotton extending 4 or 5 feet have, been 
exploded with most destructive results by the firing of a small 
detonating fuse in contact with the piece of compressed gun¬ 
cotton wmch formed one extremity of the row or train, the ex¬ 
plosion of the entire quantity being apparently instautaiieou.s 
and equally violent througiiout. If the exposed gun-cotton be 
fired by means of fulminating mercury, the quantity may be 
reduced in proportion as the sharpness of its explo.sion increases 
by the accumulation of force consequent on the strength of the 
envelope in which the fulminate is confined. From 20 to 30 
grains are required to detonate tlie gun-cotton, if the fulminate 
be confined in a thin case of Avood or in several Avrajipiiiga of 

K ; while the same result cun be prod.o ed Avith 5 grains if it 
ifined in a cap of tliin sheet metal. 

Sucli facts as these seem to sIioav that the mechanical action 
of a detonation is the real cause of the violent explosion of freely 
exposed gun-cotton or nitro-glycerine ; that such explosion is 
not the result of the direct aiiplicatioii of tlie heat developed by 
the explosion of the detonating materials. To test thi# some 
pellets of compressed gun-cotton, half an inch in diameter, 
saturated with nitro-glycerine, Avere idaced in a cylindrical 
wooden case open at one end, and flxeil at the bottom of a 
trough of water ; the air spaces betAveeii the. separate jiellets 
were thus occupied by water, the lieiglit of Avhich above the 
charge was about one foot. An electric, fuse, primed with about 
40 grains of mercuric fulminate, and rendered Avaterproof by a 
coating of gutta-percha and pitch, Avas Aveightetl and jiluced at 
the bottom of the trough nt one .side of the. cylinder and tAvo 
inches from it. The detonation of tin*, fulminate did not ex¬ 
plode the charge: but when the A\^'lte^ 8j»ace between the fuse 
and the wooden cylinder was reduced to one inch, the firing of 
the fuse exploded, or led to the explosion, of the immersed 
pellets, the water was projected to a great height, the trough 
was broken into small fragments, and a crater was formed on 
the ground upon which it stood. 

A number of experiments of this kind point to the conclusion 1 
that the violent explosion of gun-cotton and nitro-glycerine { 


through the agency of a detonating fuse^ must be ascribed either 
to the mechanical effect of that detonation (that is, to the work 
done upon the particles more immediately exposed to the blow 
or concussion oi the detonation), or to the development of the 
disturbance of chemical ^uilibrium in the explosive agent by 
the suddenness and peculiar character of the concussion; or by the 
po Averf 111 vibrating impulse AAdiich the detonation establishes. When 
un explosive substance is detonated by means of a blow from 
a hammer, tlie certainty of the explosion is in direct proportion 
to the Aveiglit of the falling body, to the height of its fall, or the 
force with Avhicli it is impelled downwards, to the velocity of its 
motion, to the mass and rigidity or hardness of the support or 
anvil upon Avhich it falls ; to the quantity and mechanical con¬ 
dition of the e.xplosive agent struck, and to the ready exjdo- 
sibility of the latter. A sharp bloAV from a small hammer on 
an iron surface will detonate giinpoAvder with very much greater 
certainty than the simple fall of a heavy hammer or a compara¬ 
tively Aveak bloAv from it. It is dillicult to ignite gun-cotton by 
re])eateJ bluAvs on a support of Avood or lead, Avhicli yields to 
tlie bloAv, .since the force is transferred through the explosive 
agent and alworbed in work done upon the material of the 
support. Tlie facility Avith Avhicli a body explodes under a bloAV 
on a .supjiurt of iron AAwild seem to jjoiiit to the fact that the 
detonation is the result of the developiiieiit of heat sufficient to 
e.stablish energetic chemical change by the expenditure of force 
ill the. com]iression of tlu^ material, or by the friction of the 
parti cle.s against each othiu’ consequent on a motion being mo¬ 
mentarily imparted to them. Heat may thus be accumulated 
almost instontiuieously in some portion of the mass stiuck, 
suflicient to develojie sudden chemical change. Experiment 
did not justify the vicAv that the suddenness or sharpness of a 
detonation alone favours the development of violent explosive 
force in gun-cotton in the opi‘u air. Fulminating silver pro- 
duce.s a much sharpi'r cxiilosioii than fulminating mercury, 
yet it AA'as not found that a smaller quantity of the former than 
of the latter was ivquirecl for the detoiiutioii of gun-cotton. 
The cxjdosion of tlic iodide and chloride of nitrogen appears to 
be. more sudden than that of the above-named fiuminates when 
unconfineil, and at any rate eipially so with the confined ful¬ 
minates ; yet it was not found possible to detonate gun-cotton 
by the exjilosioii of lOO grains of the iodide in contact with it, 
Avhile 50 grains of chloride of nitrogen confined by water were 
reiiuired to accomplish the result attained by 0‘32 gnu. of 
either of the confined fulminates, or by 2 gnus, of tbe mercuric 
fulminate not confined by any strong envelope. 

Several curious and apparently anomalous effects suggested 
the inquiry Avhethcr there may not be some other peculiarity 
in tlie e.oncn.ssion or powerful vibration produced by a particu¬ 
lar kind of explosion Avhich acts apart or distinct from the 
mechanical force of that exjdosion, in developing or promoting 
the detonation or sudden chemical disintegration of the molecules 
of a neighbouring explosive body. Charges of nitro-glycerine Avere 
introduced into small wide tin tubes, open at tlie upper end, 
or closed by a cement, and their explosion Avas accomplished by 
the detonation of a small percussion cap in contact with the 
li<|uid, and conlaiuiug one grain of mercuric fulminate. The 
detonation produced a destructive effect upon the support, 
greatly exceeding that obtained Avith tlie same amount ot un- 
coiifined silver fulminate. Still, however, there was uncertainty 
in tiring the nitro-glycerine in this way; but by converting the 
liquid into a thick paste by admixture with sand, the explosion 
seemed to be rendered more certain. It was not possible, hGAA*-- 
ever, to detonate guii-cotton by tlie detonation of iiitro-glyce- 
rine, although the charge avos increased to 1 grm. The disc of 
compressed gun-cotton resting on a support of wood was 
shattered almost to dust, portions being driven deeply into 
the Avuud, which exhibited an indentation corresponding Avith 
the form of the disc. It appeared then that some power, 
apart from violence of explosion, was Avanting in nitro-glyce- 
rme to produce the result attained with the fulminate. In 
contrast Avith such results small perforated cylinders of com¬ 
pressed gun-cotton, Avith a small confined charge of fulminating 
mercury inserted in the perforation, produced the detonation of 
a large disc of gun-cotton, or of a number arranged -side by side 
in the open air, by simply placing them upon or against any one 
of the surfaces of the larger mass of gun-cotton; and the 
detonation of a small quantity of nitro-glycerine produced the 
simultaneous explosion of surrounding charges of that sub¬ 
stance closely confined in small vessels of sheet tin, and placed 
at distances of two or three inches from the central charge. ^ So 
also the detonation of 0*25 ounce of gun-cotton determined 
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the explosion simultaneously with it of a chaise of nitro-glycc- 
rine confined in a vessel of sheet tin, and placed at a distance 
of one inch from the gun-cotton ; while 0‘5 ounce of the 
latter produced the same result when septirated from the nitro- 
glyccnne by a space of 3 inches. 

The results of many experiments seem to lead to the vitiw 
that a particulai- explosion or detonation may possess a i)owor of 
determining at the instant of its occuiTence similarly violent 
explosions in distinct ma88C.s of the same material ; that as a 
particular musical vibration establishes synchronous vibrations 
in particular bodies, while it does not aifect others, so some 
kinds of explosions or powerful vibratory inllueno(!K may exert 
a disturbing inlluenco over the chemical e([uilibrium of ceriain 
bodies, resulting in their sudden disintegration, which other 
explosions of equal or greater mechanical force do not exercise. 
Instances have long been known of the api)ai-eiitly simulta¬ 
neous explosion of distinct and somewhat widely separated 
masses of explosive substances, such as several distinct buildings 
at powder-mills, wlien', the generation of a disruptive mllucncc 
by the first or initiative explosion, wliich is communicated with 
extreme rapidity to contiguous musses of the same nature, 
appears more likely to he the operating cause than that the 
simultaneous explosion should be brought about hy the diroc.i 
operation of heat and mechanical force, dcvelojied by the sUu-t- 
ing explosion. 

It is remarkable that two bodies so analogous in their ehemi- 
cal constitution and general charactcirs as explosive agents as 
gun-cotton and nitre-glycerine shoidd exliihit sucli great 
(lill'crcnces in tlmir susce]»tibilit.y to explosion by the ellVcts of 
a detonation. Percussion-cap composition, which will not 
detonate gun-cotton if used in considerable <piantity and 
strongly confined, exjdoJes nitro-glycerine in as small a propor¬ 
tion us 3 grains ; 5 grains of the. strongly-confined fuhiiiiuites 
are requinjd to (letonatii gun-cotton, wliilt! one grain, mid per¬ 
haps less, will explode nitro-glycerine. About .OO grains of 
(tliloride of nitrogen are re.(jnired to ('xj)l(jile guncotton, while 1*5 
grain suffices for the exjdosion of nitro-glycerine. The seii.ritive- 
ness of the latter to explosion by means of a detonation, may be 
piu'tly due to its lifiui<T e.haracter, and partly to the fact that the 
proportion of oxygen to oxidiziiblc elements, is much more con¬ 
siderable in nitro-glycerine than in guii-eotion. 

Mixtures of explosive substances can iils(» be operated on by 
means of a detonation. Mixtures of polassic chlorate with the 
sulphides of antimony or firscnie, with j)olassic fern)- or ferri- 
cyanide, with potassic ])icrnte, and (*ven gunpowder, can be 
made to explode, when unconfine.d, with the full force they are 
capable of exerting, by being placed in contivet with a eonfiiuHl 
charge of mercuric fulminate, ll. seem.s also to be certain that 
charges of gunpowder (8 ounces to 1 lb.) exjdode through the 
agency of a detonation lar more rapidly than by the application 
of flame. Charges of gun-cotton contained in blast-holes with a 
detonating fuse inserted in, or jilaced imme<liately over them, 
produce much greater rending and shattering effects in hard 
rock and wood (although the blast-holes were left op«i, or only 
filled with loose sand, earth, or powdered rock) than similai’ 
charges fired with ordinary fuses and coufintid by tmnpiiig. It 
has been shown from experiments carried on at Chatham, that 
gun-cotton confined in cases of sufficient strength to developc its 
full explosive action, exerted a destructive effect equal to about 
five times that of gunpowder. Charges of gun-cot^ <»n enclosed 
in thin sheet metal cases and ox])lotled by means of detonating 
fuses, pK)duced an effect from 11) to 12 times greater than that of 
gunpowder. By exploding gun-cotton on the new method, the 
most dangerous operation in connection with blasting may bo 
entirely dispensett with, and in sub-mariue operations it is no 
longer necessary to enclose the charge in strong and cuiuber- 
Bonie metal receptacles, as hitherto reipiired, since the d(*struc- 
tive action of a charge of gun-cotton, (uiclo.sed in a waterproof 
hag or tliin glass vessel, and ex]flo(led by detonation, is deci¬ 
dedly greater than that furnislied by a corresponding charge 
conmied in a strong iron vessel and exploded by flame. Small 
chaises of gun-cotton, simply reslinjj upon the upper surfaces, 
or loosely inserted into natural cavities or very large masses of 
the hardest description of rock, or of iron, have broken these up 
M effectually as if corresponding charges had been firmly embedded 
in the centre of the mass and exploded in the usual mauner. 

There is a remarkable difference in the luminous effect between 
the one mode of firing gun-cotton and the other. The ordinary 
explosion of gun-cotton is attended by a considerable body of 
flame, due to the ignition of the carbonic oxide generated ; but 
the detonation of gun-cotton is attended by a sudden flash only, 

AETS AND BOX. DIV.—SUP. 


which it is difficult to observe in daylight, if only small quantU 
ties are exploded. The transfoiToation of tlie solid into gas ap¬ 
pears to he too sudden for the ignition of the gas. 

A bk-isting powder of remarkable force was made the subject 
of a patent fNo. 11!)3, a.d. 1809) granted to Mr. John Horsley, 
F.C\S., of Cncltenham. The invention consists in the incoroo- 
ration of from 20 to 2.5 per cent of pure nitro-glycerine, Irco 
from acid, with one of the explosive mixtures (powder A. con¬ 
sisting of 4 oz. galls and 12 oz. chlorate of potash ; B., galls 2 oz., 
charcoal 2 oz., and chlorate 12 oz.; (^, galls 2 oz., cream of 
tarter 2 oz., and chlorate 12 oz.; D., galls 2 oz., hard sugar 2 oz., 
and chlorate 12 oz.; and E., mealed gunpowder 16 oz.) the 
incorporation being effected by working up 4 fluid oz. of nitro¬ 
glycerine with a pound of one of the above powders in a 
flat dish by means of a bono or wooden spatula until tho 
nitro-glycerine is thoronglily absorbed. The manufacture and 
transport of this blasting powder are said to be perfectly safe, 
and the strength m^arly equal to that of pure nitro-glycerine. 
The explosion leaves no noxious fumes behind. Powder A. is 
preferred, not only because its igniting point is high (430® F., 
and with nitro-glyceriue 385°), but because the explosion is 
more jiowerfiil. Bui as nut-galls are expensive, the proportion 
is i-cduced one half in the powders B. C. and D., its juace being 
supplied with other materials which supply carbon. The nut 
gulls are used on account of the readiiie.ss with which they de- 
compo.se, and .also from their supplying both hydrogen and 
carbon, while the (diloratc of ])()tasli furnishes oxygen to every 
part of the inixturt', so that the combustion is sudden and com¬ 
plete. In other words, the solid materials are instantaneously 
converted into gas, which, being under momentary pressure, is 
cjipable of a hirge amount of mechanical work. The cariridges 
consi.sl of tin cylinders containing the dry i)Owder, and they are 
fired by means of a de.tonating cartridge, containing along the 
axis of the cylinder a hollow tube for holding gun-cotton and a 
time fuse. The tiring of this detonating cartridge effects the 
exido-^ion of any number of plain cartridges. Tho powder is 
also w'ell adapted to torpedoe.s. 

EXPOETS. The export trade of the United Kingdom has 
increased almost nninternniicdly year by year since the date of 
the returns giviui nnder Tuadk and Siiippino [E. C. vol. viii, 
col, 299]. Taking the ten most recent years, 18C2 to 1871, tho 
real values of the British and Iiish ])ro(Iuce. and manufactures 
exported to foi’cigu countries and the colonics were as follows:— 


18(J2 

£123,992,264 

1863 

146,602,342 

1864 

160,449,053 

1865 

165,836,725 

1866 

188,917,636 

1867 

180,961,923 

169,677,812 

1868 

1869 

190,045,230 

1870 

199,586,822 

219,319,071 

1871 


A portion of the imports also enters the Customs’ and Board of 
Trade tables of exj)orts : viz., such foreign and colonial jiroduce 
and manulacturers us, after being imported, arc re-exported 
without home consumption. Tlii.s ])ortion has risen from about 
A'42,()()(),(K)0 to i;50,099,000 per annum in the same period of 
ten yi!ars. 

The countries to which the shipments are juade are situated 
in every part of the habitable* globe. Tlie accounts for 1871 not 
being fully made up, and the re-exports of fereign and colonial 
protliice being hiSs widely distributed, we will give the values, 
for 1870, of Briti.sh and Irish produce and manufactures exportecl 
to various countries :— 

Enrojte. llussia, X6,693,575 ; Sweden, £1,034,920; Norway, 
£979,775 ; Denmark, £2,023,762 ; Prussia, £2,938,687; Schles¬ 
wig and Ilolsteiii, .£77,124 ; llanover, £405,239 ; Mecklcnburg- 
Schwerin, £25,804; Oldenburg, .£25,826; Hanse Towns, 
£16,898,880; Holland, £11,222,496; Belgium, £4,476,513; 
France, £11,645,311 ; Portugal, the Azores, and Madeira, 
£2,101,542; Spain, 2,513,619; Canary Islands, £236,126; 
Italy (including Piedmont, Tuscany, Venctia, Naples, Sicily, 
Ports of the Adriatic and of the Romagna, and the island of 
Sardinia), £5,255,928; Austria (ports on the Adriatic) £1,714,179; 
Greece and the Ionian Islands, £942,739; European Turkey, 
£4,954,419 j AVallachia and ^foldavia, £559,958. The Hanse 
Towns, particularly Hamburg, take especially large amounts of 
British commodities, not for direct consumption, out for distri- 
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button throughout Germany. The Board of Trade tables for 
1870 did not take not(! of the }>olitical changes in Hanover, 
Schleswig-Holstein, &c.; the ports are entered under the coun¬ 
tries in which tlicy are geoOTaphically situated, not the powders 
to which they politically ])elong. 

Asia and Asiatic Jstands, Asia Minor, j£865,109 ; Syria and 
Palestine, £1,188,121 ; ports in the Persian Gulf, £80,808 ; 
Arabia, £2462 ; Persia, £15,384 ; Dutch possessions in India, 
£897,449; Philippine Islands, £775,236; Borneo, £1102; 
Siam, £41,494 ; Cochin-China and Carnhoja, £9679 ; China 
(exclusive of Hong-Kong, British Settlement), £6,138,128 
Japan, £1,616,392, Britisli India is placed under aiiothe 
heading, infra, 

Africa and neighbouring Islaiuls. Egypt, £8,751,766 ; Tunis, 
£68,883; Algeria, £125,643; Morocco, £229,146; Western 
Africa (Foreign), £924,172 ; Eastern Africa, £75,945; Abys¬ 
sinia, £3323 ; Madagascai', £487 ; Cape Verde Islands, £23,140. 

Amcriea, United States, Atlantic i)orts, £21,867,384 ; do., 
Gulf ports, £2.854,959 ; do. Pacific ])orLs, £(>12,291; Cuba and 
Porto Rico, i2,524,724; other Foi-eign West India ])ortH, 
£1,437,(X)9; Mexico, £911,054; Central America, £359,905; 
New Granada, £2,134,883; Venezuela, £144,381; Ecinulor, 
£57,011 ; Peru, £1,766,128 ; Bolivia, £536 ; Chili, £2,685,792; 
Brazil, £5,353,140; Uruguay, £809,525 ; Argentine Confedera¬ 
tion, £2,363,676. 

British Possessions, in Europe and Africa. Heligoland, £140; 
Channel Islands, £769,396 ; Gibraltar, £770,105 ; Malta and 
Gozo, £1,003,740 ; British Western Africa, £658,822 ; Ascen¬ 
sion and St. Helena Islands, £26,868 ; Cape of Good Ho])e and 
Kaffraria, £1,665,420 ; Natal, £311,954 ; Mauritius, £183,129. 

British Possessions, in Asia. Bengal Ib'esidency and Pegu, 
£12,719,686 ; Madras Presidency, £1,984,407 ; Bombay Pre¬ 
sidency and Scinde, £4,604,902; Singapore and the Straits 
Settlements, £2,331,700 ; Ceylon, £907,314 ; IIong-Koug, 
£3,406,632; Aden, £93,349. 

British Possessions, in America. Canadian Dominion and 
British Columbia, £6,800,621; Bernuidas, £48,133; British 
West India Islands, £2,462,171 ; British Guiana, £851,432; 
British Honduras, £160,397 ; Falkland islands, £(>517. 

British Possessions, in Australasia. New South Wule.s, 
£2,594,864; Victoria, £4,308,017; South Australia, £817,979 ; 
Western Australia, £104,864 ; Queensland, £343,924; Tasmania, 
£191,322 ; New Zealand, £1,040,655. 

With a few small items not hen; specified, the exports to 
foreign^ countries were £147,792,032 ; and to liritish foreign 
possessions, £51,848,951. Our best customers, it will be 
seen, were the United Status, £28,334,034; British India, 
£19,308,995 ; Hausc Towns, £1(5,898,880 ; France, £11,(545,311 ; 
Holland,£11,222,496; Australia, £9,902,11(5; Egyjit, £8,751,760; 
ChinaiiiulJupan,£7,753,520; Uiissia, £6,99.3,575 ; BritisliNorth 
America, £6,800,621 ; Turkey in JCuro]»e and Asia, £(5,088,457 ; 
Italy, £5,256,928. Thu same ratios are nearly applicable for 
each year from 1868 to 1871, and iirobably for 1872, although 
the actual (piantitius d lifer, 

EXTENSOMETER, an instrument for measuring the ex¬ 
tension of bars of iron, steel, or other material, when .subjected 
to a tensile force. It consists simply of an accurule scale and 
vernier, reading to i-,J-K,th of un inch, which ciui be ii.xed ojj llie 
bar to be tested. As the bjir t'lougate.s, the vernier moves along 
the scale, and the elongation can be read off. A wedge gauge is 
often used for the same purpose. 

EXTRADITION OF FUGITIVE (RUMINALS. Every 
sovereign nation acts in defence of its (existence ami inde,j)cn- 
dence when it protects and maintains the sacred inviolability of 
its own territories against their invasion by a peace oflicer from 
a neighbouring iiation, intruding to execute the warrant of a 
foreign justice of the peace. It would, therefor<!, be e.\pedient 
if it were possible to avoid all occasion lor the use of such force, 
b^ the coniplete exclusion fi'om the territory of any fugitive 
criminal. But as this exclusion is found juactically impossible 
even on the part of nations nccu8tome<l to enforce the use of 
passports, treaties have been entered into by nations for the 
mutual extradition of fugitives from justice who have committed 
within the territories of either any of the crimes named in the 
treaty. 

Such treaties have been made on the part of this country 
with France, the United States, Dcmnark, and Priussia ; and 
corresponding Acts of Parliament have been passed to authorise 
the execution of tliese respective treaties in this coimtry. It 
must be allowed that this is a matter on which we have been 
found difficult to deal with, Not that we have been insensible 


to the justice and propriety of the object in view, or unwilling 
to take advantage of it when occasion arose within our own 
territory. But Englishmen are justly proud of their country 
as an asylum for the political refugee, whether he were a 
monarch escaping from liis people, a subject from tbe injustice 
of the de^ot, or a slave from the whips and chains of his 
master. This country has, besides, been long known as the 
high place and stronghold of liberty, and we have been in di*ead 
on occasion of such treaties a.s these with despotic powers^ lest 
her sacred claims should on one tittle be disputed, or her lights 
in the slightest degree sulfer injury in the person of the 
])OoreBt refugee that ever landed on our shores. We have with 
this feeling scanned every such treaty and carefully spelt out 
the name of every erime set down in it as tlie occasion for 
delivering up a man into the hands of the ministers of foreign 
justice. When we have seen that political offences have been 
carefully eliminated from the roll oi such crimes, we have then 
demanded satisfaction on the point of evidence that such or 
such a crime has been comiuitted by the })erson demanded 
from us. 

IJy the 8 & 9 Viet. c. 120 the magistrates in this count:^, on 
receuung a waiTaiit under the signature of one of her Majesty’s 
Secretaries of State, of ])er(j nisi lion having been made pursuant 
to the treaty, was to be satislied upon such evidence of the 
crime having been committed by the individual named as would 
be required if it had been committed in this country, and only 
then was he to issue liLs warrant for the apprehension of the 
alleged offender. 

Difficulties lay in the way of the t'xccution of such treaties under 
this state of the law, and greater difficulties still were usually 
raised iii ]>arliuiiient against therutiffeution and execution of new 
treaties with foreign powers, made in view t>f the general policy 
only of this countiy, and in the absence of any general princi¬ 
ples, prescribed by the English Legislature as tlie conditions on 
which we could agree with any other country to the surrender of 
fugitive criminals. 

At length a general statute, the 33 & 34 Viet. c. 62, has been 

} )aH.sed, prescribing the limits and conditions subject to which her 
klajc.sty,in Council, upon treaty arrangements being entereil into 
with any friendly power for the surreiuler of fugitive criminals, 
may by order direct that this statute* shall aj)]|dy in the case of 
such power. Such Order in Council may be lor a limited time 
'Illy, must embody the terms of the arrangement, and within 
six weeks of its Ixiing nnuhi be laid befoiti parliament, if then 
sitting, and if not, then within six we(?ks of its next meeting. 

No sue.h Oilier ujiplying, lids Act (s. 4) is to be made, unless 
tbe arrangement to be carried into effect provides for the ter¬ 
mination of it by eitlier party, iqiou not more than twelve- 
iuonth.s’notice, and is in eoiifonuity with the provisions of the 
Act, j)art.icularly with the restrictions on the Biurender of 
criminals contained in the Act. 

The lollowing restrictions (s. 3) are to be observed with respect 
to the surrendtu- of fugitive criminals—that is to say 

(1.) A fugitive criminal shall not be surrendered if the 
offence; in respect of which his surrender is demandeil 
is one of a political character, or if he prove to the 
satisfaction of the police magistrate, or the court before 
wliom he is brought on habeas corpus, or to the Secre- 
tiuy of State, that the requisition for his surrender has 
in iact been made with a view to tiy or punish him for 
un offence of a political character. 

(2.) A Jiigitive criminal shall not be surrendered to a 
foreign state unless provision is made by the law of 
that state, or by arrangement, that the fugitive criminal 
.shall not, until he has been restored or had an oppor¬ 
tunity of returnmg to her Majesty’s dominions, he 
detained or tried in that foreign state for any offence 
committed prior to his surrender other than the extra¬ 
dition crime jiroved by the facts on which the surrender 
is grounded. 

(3.) A fugitive criminal who has been accused of some 
offence witliiii English jurisdiction not being the 
offence for w'hich his surrender is asked, or is under¬ 
going sentence under any conviction in the United 
Kingdom, shall not be surrendered until after ho has 
been discharged, whether by acquittal or expiration of 
his sentence or otherwise. 

(4.) A fugitive criminal shall not be surrendered until the 
expiration of fifteen days from the date of his being 
c()mmitted to prison to await his surrender. 

A requisition for the surrender of a fugitive criminal of any 



949 EXTRADITION OF FUGITIVE CRIMINALS. 


extreme unction. 


960 


foreign state (s. 7) must, in order to be eifectnal, be made to a 
Secretary of State by some person recognised by the Secreta^ 
of State as a diplomatic representative of the foreign state in 
question; and the Secretary of State, upon being satisfied that the 
offence is not of a political character, may by order under his hand 
and seal signify to a police magistrate that such requisition has 
been made, and require him to issue his warrant for the appre¬ 
hension of the fugitive criminal. 

The police magistrate before whom the fugitive criminal is 
brought upon his apprehension under this Act is to hear the case 
in the same manner, and to have the same jurisdiction and 
powers as near as may be, as if the prisoner were charged with 
an indictable offence committed in England ; and if the evidence 
(b. 10) produced in court, according to tlie English law, justify 
his committal to prison for trial, the magistrate is to commit 
him to prison, at the same time informing him (s. 11) that he 
will not be surrendered for lifteen days, and that in the mean¬ 
time he is entitled, if so advised, to apjdy for a writ of habeas 
corpus. 

Such alleged criminal, being committed to prison, is to be 
discharged at the end of two months, if not surrendered and 
conveyed out of the United Kingdom hefore. 

Incase of crimes committed at se.'i, any eti])ciidiary magistrate 
in England or Ireland, ami any sheriff or sherill ’s substitute in 
Scotland, is to have the powers vested by the Act in the police 
magistrate. 

The Act, when not otherwise provided in the Order of tin; 
Queen in (vouncil, is to apply to every British possession, subject 
of course to such modilications in resiiec t of the persons exercis¬ 
ing it ns in the nature of things would bo necessary. The 
Channel Islands and the. Isle of Man are, for the, purposes of 
this Act to be deemed parts of the. United Kingdom. But the 
powers of the Govcnior-Oeneral of India to make treaties with 
the native or other Asiatic states conterminous with British India 
for the surrender of fugitive, criminals are reserved. 

8. 19, Where, in inirsuance of any arrangement with a 
foreign state, any person accused or convictctl of any crime 
which, if committed in England, would be one of the crimes 
described in the lirst sch(;dule to this Act, is surreudcre<l hy 
that foreign state, such person shall not, until he has been 
restored or had on opportunity of retiiruiiig to such hmugn 
state, be triable or tried for any offence committed prior to the 
surrender in any part of her Majesty's dominions, other than 
such of the said crimes as may be proved by the facts on wliich 
the surrender is granted. 

LIST or CRIMES. 

The following list of crimes is to be construed according to the 
law existing in England, or in a British possession fas the case 
may be), at the date of the alleged crime, whether oy common 
law or by statute, made before or after the passing of this 
Act 

Murder, and attempt and conspiracy to murder. 

Manslaughter. 

(Counterfeiting and altering inon(?y, and uttering counterfeit or 
altered money. 

Forgery, counterfeiting, and altering, and uttering what is 
forged or counterfeited or altered. 

Emhczzlement and larceny. 

Obtaining money or goods by false pretences. 

Crimes by bankrupts against bankruptcy law. 

Fraud by a bailee, banker, agent, factor, trustee, or director, 
or member or public officer of any company, mode criminal by 
any Act for the time being in force. 

Rape. 

Abduction. 

Child-stealing. 

Burglary and house-breaking. 

Arson. 

Robbery with violence. 

Threats, by letter or otherwise with intent to extort. 

Piracy, by law of nations. 

Sinking or destroying a vessel at sea, or attempting or con¬ 
spiring to do so. 

Assaults on board a ^ip on the high seas, with intent to destroy 
life or to do grievous bodily harm. 

Revolt or conspiracy to revolt by two or more persons on 
board a doip on the high seas, against the authority of the 
master. 

EXTRADOS [Intrados and Extrados, E. C. voL iv. col. 
039; Arch, E. C. S. col. 143]. 


EXTRA-UTERINE PREGNANCY, a form of misplaced 
pregnancy in which the foetus, instead of occupying the womb, 
becomes attached to, and partially nourished in, the ovary, Fal¬ 
lopian tube, or walls of the uterus, 

EXTREME UNCTION, a sacrament of the Greek and 
Romish churches, administered to persons at the point of death, 
for the remission of tlieir sins, the comfort of their souls while 
dying, or their restoration, if God so wills it, to health. The 
practice, which in early times was immediately connected with 
absolution and the Lord’s Supper, was founded on the following 
passages in the New Testament. “ 'They” (the Apostles) “cast 
out many devils and anointed with oil many that were sick, and 
healed them ” (St. Mark. vi. 13), and “ Is any sick among you ? 
let him cull for the elders of the church ; and let them pray over 
him, anointing him Tvith oil in the name of the Lonl: and the 
prayer of faith shall save the sick, and the Lord shall raise him 
up ; and if he have committed sins, they shall be forgiven him ” 
(St. James v. 14,15), passages which seem, however, to point to 
the restoration of healtli to be effected by means of the prayer of 
faitli, and to the forgiveness of sins to the penitent in the event 
of such restoration, rather than to any remission of them after 
death. In the Old Testament oil is ordered to be used for the 
cleansing of lepers (Levit. xix. 10), and it was usual among the 
Jews to em])l()y oil as a remedial agent in various cases of ex¬ 
treme sickness. Thus J osephus tells us * Bell. Judaicum/ i. 33 — 
35, that the physicians ordewid Herod the Great, during his last 
illness, to have his whole body fomented with warm oil, and in 
St. Luke, X. 34, is an instance of severe wounds being treated by 
oil. Extreme miction is mentioned by Origeii (2nd Homily upon 
Leviticus), who jisserts it must he accompanied by penitence, and 
by 8i. Chrysostom ‘ De Sucerdot.’ iii. 0, who says tnat the priest 
who uses it in accordance with the insinictioiis of St. James, has 
the full power of absolving the dying from their sins. Also, 
Victor of Antioch, St. Cvril of Jerusalem, Pope Innocent I., St. 
Gregory the Great, Felix TV., St. Augustine, Fortnnatus of 
Poitiers, Gregory of 'rours, Tlu'odore of Canterbury, the Capi¬ 
tularies of Charlemagne, the Greek Euchologics, Jeremy, 
Patriarch of Constantinople, the Council of CJonstantinople 
(held A.i). 1()42), and that of Bethlehem in 1672, refer to, and 
recommend the practice of extreme unction as being bencheial, 
but it did not become universal in the Western Church till after 
the 12th ticntury. In the time of Charlemagne several 
priests ofliciated, but Innocent III. decreed that one priest 
would suflicc. The old mimes for the ceremony were among the 
Greeks the Uyioy t\aiov (Jiagion claion)^ “ the holy oil,” or 
(vx(\aiov {mchclniun), “ the prayer of the oil,” and among the 
Latins the “ oil of the holy chrism,” “ the unction of the holy 
oil,” “ the sacrament of the jiassiiig,” or “ the holy anointing.” 
The practice of the Greeks was to anoint the forehead, the chin, 
the cheeks, the hands and the feet; of the Latins, the brow, the 
scat of the live sens(»s, viz., the eyes, the ears, the nostrils, the 
mouth, tlie hands, and the feet, the oil being laid on with the 
tlminl) of the right hand and in ilio form of a cross, in reference 
to the atonement of the cnicilixion. In addition to the parts 
above mentioned, the oil was also sometimes applied to the 
seat of the disease in the dying, and according to tne Paris ritual 
the chest is the part anointed; but different churches adopt 
slightly dilferent methods of performing the rite. The prayer 
used by the olliciating priest is that “ God may, of His most 
merciful goodneas, by this Indy anointing pardon ^ the sins 
committed by the sufferer in seeing, Iniaring, smelling, tasting, 
and touching,” and therefore extreme unction is not applied to 
the ears of the deaf, or the eyes of such as have been blmd from 
their birth. Those who are lunatics without lucid intervals, 
atheists, impenitent sinners, excommunicated persons, and gross 
criminals, are not allowed to receive extreme unction ; neither 
is it administered to any but adult persons, as it is always ad¬ 
ministered in connection with the viaticvmj but in England, 
in 1322, all who were above 14 years of age were allowed to 
receive it. Several superstitious ideas were m vogue among the 
early believers in the efficacy of extreme imction, imd those who 
had received it were considered as under an obligation to abstain 
from certain pleasures of which others might innocently partake, 
neither might they eat flesh or walk with naked feet. Some 
refused to receive it, because they thought that it decreased the 
natural warmth of the body, caused the hair to fall off, or that 
instead of effecting a cure it rendered them more liable to die. 
Women, in some instances, believed that it caused them greater 
pain in parturition, and gave the jaundice to their infants and it 
was also thought that those who danced within a year after re¬ 
ceiving it, or who washed their feet would soon die. These, and 
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oUiw superstitions connected with it, were condemned by various 
i^ods held at different times, and certain rules laid down as to 
its object, its efficacy, and the impossibility of any ill effects 
resulting from it. 

(Richard and Giraud's BihliotUq'M SoGrSe; Thiers’ TraiU dea 
^upentitiona ; WahotV» Sacred Archaolog^ ; Mign4’s A’wcf/ciopldte 
Thiologique : IHctumrmre dea CirSmoniea et des liitea aacres, under 
** Extrfime-onction.”) 

EXUVIiE (Exuo, to put off), the slough, or cast-off cover¬ 
ing of serj^nts, or other animals* 

EX-VOTO, an offering made in fulfilment of a vow (from the 
L^m words commonly found in the inscriptions on Roman 
votive^ offerings). Offerings to the deity in gratitude for (‘iiivs, 
or deliverance from peril, and in fullimicnt of vows made in 
sickness or danger, seem to belong to almost every form of reli- 
mon and every state of society. The “ tr(>si)a8s ofreriiig" of the 
Philistines (I. Sam. vi. 4—15) is perhaps the; earliest notice of 
the pratioe of offering models of the diseased inembers. Models 
of ams, ears, eyes, &c., were offered in the temples of Egyj)t, 
but it is probable that some of these, ns of other ancient models, 
and especially those of miniature models, that have been found, 
were not really votive offerings, but mtlicr in the nutim* of amu¬ 
lets, charms, or emblems; the snndl figure of an eye being intended 
as a preservative a^'ainst the evil eye ; the foot as signifying the 
accomplishment of a pilgrimage,; cltisped hands as syniboHsing 
friendship and concord. Among th(\ ancient Greeks, votive 
offerings consisted first of costly gifts for the use or ornament of 
the temple or altar, and, secnndly, of models of the parts affected. 
In the Elgin (!ollection ill the Rritish Museum are many such 
offerings, brought from tlic I’nyx at Athens and elsewhere, eou- 
sisting of marble models of female bri>asts. feet, eyes, and otluir 
parts of the body, with inscriptions recording the gratitude of 
the votaries to Zeus Most lligii, &c. Similar nunlels with in¬ 
scriptions were offered in great numljcrs in the Roman tem])leH, 
and, though the custom of jiresenting such ofleriiigs was con¬ 
demned by the early Christian teachers, by the 5th century, as 
we learn from Tlieodoret, it had Tieiiomc general, and was en¬ 
couraged by the clergy. Polydore Vergil, writing in the first 
(][uarter of the 16th century, while testifying to the prevalence 


of the practice, pointed out its similarity with the practice of 
the ancients; indeed, he says, "the custom is now grown to that 
extravagance that wc do the same thing for our cattle which we do 
for ourselves, and make offerings on account of our oxen, horses, 
sheep ; where a scrupulous man will question whether in ihis 
we imitate the religion or the superstition of our ancestors ” 
(‘ De Invent. Rerum,’ v. 1). Middleton, who quotes this'passagc 
in his famous ‘Letters from Rome,’ p. 149, ed. 1742, presSes home 
the parallelism, showing that in the churches of Italy then, as 
in the Roman temples of old, the offerings "consist chiefly of 
ams and legs, and little figures of wood or wax, hut especially 
pieces of board jjainted, and sometimes indeed fine pictures, 
describing the luanner of th(i deliverance obtained by the mira¬ 
culous inter]jositioii of the saint invoked : of which offerings the 
Rle8S(‘d Virgin is so sure to carry off the greatest share, that it 
may truly be siiid of her, what Juvenal says of the goddess 
Isis, who was at that tiiru', in the greatest vogue at Rome, that 
the painters get their livelihood out of her ; 

‘PictorcH quifl nescit ab Isidc paid.'" 

At the present time in Italy, S])aiii, Switzerland, the South oi 
Germany, France, and Belgium ex-votu offerings are common, and 
the churches and altars of the Virgin are the largest recipients, 
the churches of tlie Madonna DeU’Arco, Madonna di San Lucca, 
and Our Lady of Lnretto being in especial favour. The custom 
survives in the temples of India, where pilgrims, visiting them 
for help ill the.ir maladies, de,j)osiL models in gold or copper of 
their diseased limbs, and among the savages of Africa and Anie- 
ricji, wlio suspend votive offerings on trees. A fe-w years back,and 
probably now, the Irisli pilgrims to St. Winifred’s Well, lloly- 
weli, used to leave tlieir crutches in testimony of their cure and 
in fulfilment of their vow. 

(Wilkinson, Ancient ICyypt, vol. iii. ; Ehjin Marbles, ii. 100; 
Townhij Marbles, ii. 94 ; K, 0. Miillcr, Arcluioloqic dcr Knnst, 

§ 436, &c. ; Grimm, Deutsche Mytholofjie, 1131; Lubbock, Origin of 
’CirHi:uition, 192, ikc.) 

EYE, DISEASES OF. [OniTHAhMiA, E. 0. vol. vi. col. 49; 
lid for additional mforinatioii, OrHTHALMOBCOPB, E. C. S.] 


F CE-AGUE, the same as brow-ague, or hemkrmim., 
form of neuralgia, or nervous ])iiiu, cliaracterised by being 
limited narrowly to one side of tbe face or brow, and rtiCuiTiiig, 
as ague docs, at, or about, tbe same bour every day, or at some 
defined interval eff time. It is cured by quinine, arsenic, and 
the other remedies for ague. 

FACETTING, in hipidary Avoik, is the ])roduction of small 
lane surfaces ou gems or metal, such as the facets (sm.all faces) on 
^ iamonds, &c. Facetting is, in fact, the chief art of tlie worker 
in predous stones [Lai'idauy Wouk, E. C, vol. v. col. llu], 
who grinds and polishes siicli facets by means of small wheels or 
laps of iron, lead, wood, leather, woollen e.lotli, and other sub¬ 
stances, touched or not with emery, tripoli, oil, &c. Fuccls on 
gold and silver are cut and polished in the same way on revidviiig 
wheels, mode of a material to suit the softness of the metal; the 
wheels are in this case, however, usually mounted on horizontal 
axes, as much of the grinding is done on the A'^ertical edge or 
permhery. Laps of tin and lead, or tin and zinc, are mostly 
used, touched with fine washed emery ; each lap is appropriated 
dnglv either to gold work or silver work. If the i»ieces of 
metol to be facetted are too small to be held in the hand, they 
are cem^ted to the end of a stick or handle. Steel ornaments, 
known in Eiimingham as steel jewellery, comprising bead.s, 
studs, buttons, and the ornaments ou the liilts of dress swords, 
ore facetted on horizontal laps. 

FACIAL ANGLE, the meeting of two lines drawn, the 
one from the ear to the roots of the incisor teeth of the upper 
jaw, the other from the latter point to the most juojecting part 
of the forehead. As this an^e varies in the different races of 
mankind, and in different wrsons, it is used by tlie idiysiogno- 
niist and anthropologist as naving the character of ])recision and 
exactness. When we compare one lace of mankind Avith another, 
the small angle, corresponding with the rapidly-retreating fore- 
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, head, in the Negro, indicates a low type of llnmanity; a large 
angle, Avith tlie more uiuight forclicad, as in the Caucasian race, 
a high typo. In conqiariiig jicrsuns belonging to tlie same race, 
I llie siiia.ll angle Avith rapidly-retreating forehead indicates mental 
(lelicioney, and the large aiigde more nearly approaching a right 
angle, the opposite state of mental suiieriority. But to these- 
rules there are exceiitions, us Avlieii the lines that enclose tin' 
angle are of unusual length, or the angle exceeds the right angle. 
This la.st condition happens in some scrofulous childreu, in Avhom 
the osseous system is nerhaps likewise, malformed, and in a small 
number of idiots. The (Locks, in exaggerating the facial angle, 
ill the .statues of the intellectual section of their gods, appro.vi- 
uiatcd to this class of malformed persons. In upplving the 
facial angle as a measure of ability, the length of the line from 
car to forehead should not be overlooked, and it should be 
luidcr-stood that the appearance of a rapidly-retreating forehead 
may be duo to the extreme prominence of the perceptive organs 
of the phrenologist. 

FACIES HIPPOCRATICA, a condition and expression of 
face described by Hippocrates, as belonging to the dying. It 
combines the sunken eye, the sharp pinched nose, the pointed 
chin, the hollow temple, the prominent cheek-bone, the project¬ 
ing ear, the wrinkled brow, the dry, livid skin, and llie white 
powdered hair of the nostrils and eyebrows. This combination 
IS not to be regarded as a certain sign of approaching death ; for, 
on the one hand, it is rarely present in sudden deatli, or in those 
who die of acute maladies, aud it has been seen in those who 
liave been restored to health : and on the other, it may be occa¬ 
sioned by fright, as well as by disease. 

FAC-SIMILE, an exact copy or representation of a writing or 
drawing. Until recently, when it was desired to multiply such 
copies by means of the art of the engraver, fac-similes wore made 
by hand, a tracing being first taken, aud some little deviation 
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almost invariaWv occurred when more than an autograph was 
required. Now by the aid of photography a fac-simile, exact to 
the minutest details and even the accidental accompaniments, 
may be readily obtained, from wliich permanent impressions can 
be produced by photolithography or one of the other new pro¬ 
cesses. JPHOToaiiAPHy, E. C. S.1 

FACTITIOUS, a term applied to artificial as compared 
with natural productions. Hence it is used of’ diseases or 
injuries wilfully produced, and of gases, or mineral waters, in 
imitation of such as issue from the earth. 

FACTORY SYSTEM. A parliamentary paper issued in 
1867 showed a great increase in the number of factories in the 
United Kingdom since 1866, wlien tlie tntul was 5117 eiigage<l 
in textile miinufactiires. [Factoiuks; Factory System, E. C. 
vol. iv. col. 12.] The figures for 1HG7 may conveniently be 
tabulated thus:— 


Factories . 

Combing machines . 
Spinn^ spindles . 
Doubling spindles . 
Power-looms 
Horse-power 
Water-power . 

Males emploj’^ed . 

„ of wlioni under 1.3 
Feiuales employed 

„ of whom under 1.3 
Total hands . 


Hn^liind and ‘VValefl. Scotland. Ireland. 


5,698 

507 

198 

10,467 

633 

„ 

37,943,414 

2,123,949 

926,881 

2,714,434 

248,602 

12,500 

481,381 

51,328 

13,910 

270,044 

40,868 

25,818 

18,919 

5,53.5 

4,866 

278,788 

29,249 

22,662 

39,953 

946 

616 

390,886 

82,357 

50,301 

41,188 

1,529 

1,231 

(569,674 

111,606 

72,963 


Instead of separating the countries, we will now group the 
factories according to the material worked up, giving the number 
of factories, the amount of steam-power, and tlie number of 
persons employed, in the United Kingdom collectively :— 



FuctorioK, 

Steam jiovor. 

PersonB. 

Cotton . 

, 2,549 

191,033 

401,064 

Woollen . 

1,658 

42,633 

127,181 

Shoddy . 

104 

1,525 

3,187 

Worsted . 

703 

44,071 

131,896 

Flax . 

405 

41,548 

118,929 

Hemp 

26 

950 

2,234 

Horsehair' 

17 

121 

1,111 

Jute . 

41 

6,891 

14,170 

Elastics . 

45 

817 

3,821 

Felt . 

4 

6 

19 

Hosiery . 

93 

602 

6,580 

Lace . 

, IbC 

1,257 

0,755 

Silk . 

591 

5,897 

41,017 


The small amount of water-wheel power is not here included. 
The figures show that worsted factories are much larger iliaii 
■woollen, employing more than twice as many hands on an 
average. The jute factories are nearly all in Se-otland; those of 
elastic, felt, hosiery, and lace are nearly all in England. The 
summary comes out thus:—6403 factories, 11,100 combing 
machines, 44,217,431 spindles of all kinds, 33(5,730 steam horse¬ 
power, 29,320 water-power, 330,699 males employed, 623,544 
females, 864,243 total. 

Mr, Redgrave, the chief inspector of factories, has given an 
abstract of numbers relating to the year 1870, getting rid of 
the minor headings by placing them uiuler one or other of the 
five groups, cotton, woollen, worsted, tlax, and silk. The fac¬ 
tories and the persons employed were 



FaetorieB. 

■•’ersons emj»l( 

Cotton 

2,483 

449,087 

Woollen 

1,940 

129,(KM) 

Worsted . 

630 

l(M»,557 

Flax . 

606 

121,772 

Silk. . 

600 

41,124 


There are differences between these and the figures for 1867, 
due in part to the manner in which the lliirteen entries have 
been grouped into live. Mr. Redgrave found that one spinner 
and five assistants could do seven times as much work in 1870 
os one spinner and three assistants used to do in 1639, owing 
chiefly to the greater number of s^jindles placed witliin easy 
management at once. From information obtained through the 
foreign emhassies, he found that foreign textile factories had 
from 14 to 55 spindles to every person employed, the French 


having the least, and the Swiss' the most; whereas the English 
average was 74. Not onlv are the English machines huger, but 
they work more rapidly, than those employed in forei^ 
countries. The factories tliemsclves are much huger, the 
English average being 12,(K)0 spindles, the Swiss 8000, the 
Belgian 4000, and the French only 1600. An elaborate return, 
printed iu 1871, gives the number of works and hands under 
inspection in the United Kingdom; but this includes workshops 
as wcU as factories under the recent statutes. A parliamentary 
return, is.su(;d in the middle of 1872, furnishes the number of 
new mills opened in the year 1871. The number was 203, com¬ 
prising 99 cotton factories, 69 wool and worsted, 23 silk, 8 flax 
and tow, and 4 small wares and elastics. The persons who 
found employment in these factories were 12,786 in number : 
•viz., 6,585 in cotton, 4,250 in wool and worsted, 1,742 in silk, 
162 in flax and tow, 56 in small wares and elastics. Sexes and 
ages were thus distinguished: (1) nudes, 801 under 13, 1,264 
between 13 and 18, 3,631 above 18 ; (2) females, 768 under 
6,321 above that age. In idl probability few of the mills 
got into full operation by the end of the year, the luuids 
averaging only 63 per mill. 

Factory orgjinisation has now attained a high degree of de¬ 
velopment in the economising of time, space, muscular power, 
and steam power ; the utilising of wtisle or refuse products ; the 
consumption of smoke and the abstraction of heat from chimney 
gases; the aarangemeuts for provitling the workpeople with 
healthy homes; aiul, in iiuiny instances, the establishment 
itf flub-rooins, libuivies, reading-rooms, baths, and dining- 
halls. Many such factfjries are described in the reports on the 
Paris Universal Exhibition of 1867, under the circumstances 
noticed in ExHiurnoNS, iNnusnuAi., E. C. S. col. 935. Messrs, 
Akroyd’s wt)ollen mill near Halifax, in Yorkshire, is one of 
them, as the nucleus ol‘ a ivorkmeu’s village called Akroydon. 
The firm usually employ about 4001) hands, of whom more than 
half are females, engaged in the, various spinning and weaving 
]»roces8es. Houses have been built for a i)ortion of them under 
good sanitary inspection, and let at low rentals. The firm 
subscribe to, and supply rooms i’ur, clothing clubs, tea and coffee 
kitclieiis, dining rooms, and co(»king kitcliens, all managed by 
the workpco])le themselves on the co-o]icrativo ])laii. SicK clubs 
luid burial clubs are maintained, and all fines levied iu the 
mill are given by the firm to these clubs. The finn prorido 
large schoolrooms for boys, girls, and infants, with playgrounds, 
(fee., and pay for the services of nearly a dozen schoolmasters 
and mistresses ; a working men’s college and a young women’s 
institute are maintained for the furtherance of adult education, 
will a siimll chemical laboratory ; and nearly the whole ex- 
jauises of tlie-se <‘stabli slim cuts are defrayed by the firm. A 
churcli ha« bt'en built and e,ndowc<l, two clergymen ai)pointed, 
and jjrovisioii made for religious teaching and worship) in Sun¬ 
day-schools, and chapels for various denominations. Among 
the iiistiluti(uis for mental and physical training and amusement 
are a literary and scientific society, a mutual improvement 
society, a working men’s library of 5000 voliiiuus, a working 
men’s club (one halfpenny ])er rlay ])ayment constituting me.in- 
bcrshi]i), a choral soch-ty (wif h an excellent library of music), a 
recreatitm club (for bowls, cricket, quoits, and gymnastics), and 
a horticultural and floral society (having the use of a large area 
of small gardens), with animal flower-sliowa. A penny wivings 
bank allows the children to deposit small weekly sums. A buiJ(l- 
ing society acts in unison with the firm ; and Akroydon is the 
result. Every member receives an allotment of space £ov a house, 
and pays instalments of money of prescribed amount, and for a 
prescribed period; he must build, as to the exterior, in accordance*, 
with the ^ans of the architect, in order to give unifomity of 
style to the cluster or village, the houses of which surround an 
open quadrangle liaving a fountain in the centre. Another 
example of a factory tovii, Sir Titus Salt’s fine establishment at 
Saltone, is briefly described in Alpaca Manupacturb, E. C. S. 
coL 109. 

FACTORY AND WORKSHOP ACTS. Since 1845 a series 
of statutes has been passed to regulate the employment of 
women, children, .and young persons in factories, chiefly -with 
resiiect to print, bleaching, and dye works. The most of these 
are at this moment r^ealed. In 1867 the Factory Acts Exten¬ 
sion Act (30 & 31 Vict. c. 103) was passed, with the intention 
evidently that it should be a general Act applicable to all coses in 
which the evils contemplated in the remedy might arise. It re¬ 
cognises the following statutes as being the Factory Acts extended 
and applied by its own provisions, viz.:—The Factor Act 1833, 
The Factory Act, 1844, The Factory Act, 1860, The Factory 
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Act, 1853, The Factory Act of 1856, and the fourth and fiftl 
sections of the Factory Acts Extension A(^ 1864, relating U 
sanitary regulations applicable to factories. These acts are madt 
applicahle to eveiy factory whatsoever which is not excludec 
from the operation of the Act of 1867. 

The definition of Factory within the meaning and intention 
of the Act of 1867 is very important and is given in the follow¬ 
ing terms, viz.:— 

1. Any blast furnace or other furnace or premises in or on 
which the process of smelting or otherwise obtaining any niela? 
from the ores is carried on (which furnace or premises are here¬ 
inafter referred to as a blast furnace): 

2. Any copper mill: 

3. Any mill, forge, or other premises in or on which any pro¬ 
cess is carried on for converting iron into malleable iron, steel, 
or tin-plate, or for otherwise mahing or converting steel (which 
mills, forges, and other premises are hereinafter refeiTcd to as 
iron rnill^ ; 

4. Iron foundries, copper foundries, brass foundries, and other 
premises or places in which tlic ])roces.s of Jbunding or casting 
any metal is caiTied on : 

6. Any premises in which steam, water, or other mechanical 
power is used for moving machinery, employed— 

(а) In the manufacture of machinery ; 

(h) In the manufacture of any article of metal not being 
machinery: 

(r) In the manufacture of india-rubber or gut.ta-perclia, or 
other articles made wholly or partly of india-rubber or gutta¬ 
percha : 

6. Any premises in wliicli any of the following manufactures 
or processes arc carried on, namely— 

Ca) Paper manufacture : 

(б) Glass manufacture : 

(cj Tobacco manufacture: 

d) Letterjiress printing : 

e) Bookbinding; 

7. Any premises, whether adjoining or separate, in the same 
occupation, situate in the same city, town, parish, or place, and 
constituting one trade cstablisbment in, on, or within the pre¬ 
cincts of wnich iifty or more persons are employed in any manu¬ 
facturing process : 

And every part of a factory shall be deemed to be a factory 
except such part, if any, as is used exclusively as a dwelling. 

The only exceptions made by the Act are of buildings or pre¬ 
mises defined to oe a factory and subject to the regulations in 
the Factory Act, 1844 ; lace" factories, under the Lace Factories 
Act, 1861; bakehouses, under the Bakehouse Kegulation Act, 
1863; and factories, under the Factory Acts Extension Act, 
1864. 

It is enacted that no child, young person, or woman is to be 
employed on Sunday in or about any factory, subject to a modi¬ 
fication as to blast funiaccs ; that no boy under twelve, and no 
female is to be employed in any glass factory where the process 
of melting or annealing glass is carried on ; and that no child 
under eleven is to be employed in mndiiig in the metal trades. 
There is a prohibition against any child, young person, or woman 
rising any port of certain factories for taking meals therein. 
Provision is also made for the ventilation of certain factories 
by a fan or other mechanical means, to prevent tlie injurious 
effect of the process of grinding on the lungs of the men em¬ 
ployed in it. 

The second schedule of the Act, headed “ Permanent Modifi¬ 
cations,” recognises the existence of exceptional necessities affect¬ 
ing particular processes, and cither expressly enacts exceptional 
regulations in sucli cases, or reposes in the hands of the Home 
Secretary large powers that enable him to issue special regula¬ 
tions in respect of exceptional factories and trades, or to sanction 
modifications which would otherwise be serious infringements of 
the Factory Acts ; in fact, an effort is made in this schedule to 
render a general statute possible by providing for its practical 
application under circumstances and dcUils that differ widely, 
and present necessities peculiar, various, and rigid. 

By the Workshop Relation Act, 1867, it is enacted that no 
child under eight dioula be employed in any handicraft; that 
no d^d should be employed on any one day in any handicraft 
for a period of more than six hours and a half, ana that such 
employment should take place between six in the morning and 
eiglit o’clock at night; that no young person or woman should 
be employed in any handicraft during any period of twenty-four 
hours lor more than twelve hours, with mtervening periods for 
.neals and rest amounting on»the whole to not less tlian an hour 


and a half, and such employment should take place only between 
five o’clock in the morning and nine at night; that no child, 
young person, or woman should be employea in any handicraft 
on Sunday (unless they he of the Jewish religion; see 34 & 36 
Viet. c. 19), or after two o’clock on Saturday afternoon, except 
in cases where not more than five persons are employed in the 
same establishment, and where such employment consists in 
making articles to be sold by retail on the premises, or in repair¬ 
ing articles of a like nature to those sold by retail on the pre¬ 
mises ; and that no child under eleven should be employea in 
grinding in the metal trades or in fustian cutting. 

A fan or other mechanical means may be required by a factory 
inspector to be erected for the purposes of ventilation in any 
workshop where grinding, glazing, or polishing on a wheel or 
any other process is used, by which dust is generated and is 
inhaled by the workmen to any injurious extent. 

It is enacted by the same statute, with respect to the educ¬ 
tion of children employed in workshops, that every such child 
should atttend school for at least ten hours a week, and that in 
computing such time of attendance it should not include attend¬ 
ance in excess of three hours at any one time, or in excess of 
live on py one day, or attendance on Sundays, or before eight 
o’clock in the morning, or after six in the evening. 

This Act, in like manner as the preceding, is followed by a 
chedule of “ pennanent exceptions,” in which large powers are 
entrusted to the Home Secretary with a view to the practical 
working of the statutii under the most exceptional circimi- 
stanrea 

By the Factory and Workshop Act of 1870, the Factory Acts 
are applied to print, bleaching, and dye works, with several pro¬ 
visions in the schedule intended to meet bucIi cases and circum¬ 
stances as are peculiar in these works and unusual in others. 

The Factory and Workshop Act, 1871, applies the Factory 
Acts, with mollifications, to brick and tile works, and provides 
for the summary jurisdiction by which these various Acts arc to 
be enforced. 

FACULiE [Sun, E. C. voI. viii. col. 917]. 

FACULTV is a word almost literally transferred into the 
English language from the Latin facultas, which is essentially 
the same as /acilitas, and which appears with generally identical 
significations in tlie Frenchj Spanish, and Italian, as faculty, 
facultadf and faculU't, respectively, and is to be traced to the ad¬ 
jective fadluy easy, and, a little more remotely, to the verb fado, 
to make, or do. The word faculty embodies the substantial idea 
of power, the power of easy achievement and result. Within so 
wide II meaning is necessarily comprehended a large variety of 
jiarticuliir manifestations. In tlie vegetable and animal king- 
ilonus the power by which organisms are able to fulfil the func¬ 
tions to which they were appointed is called a faculty, as, for 
instance, those by which production, recuperation, and renewal 
are severally effected. A faculty is also a power of a practical 
and social kind, aj)pearing now as a talent for certain mecha¬ 
nical, industrial, or artistic pursuits; now as the gift of elo- 
juence, avhethcr in conversation, debate, or public discourse, or 
of graceful and powerful composition ; and again as that tact 
and adaptability by avliich the diverse minds and dispositions ol‘ 
men are conciliated. Faculties—in this sense used generally in 
the plural—are, further, the causes, the antecedents, or the con- 
conutaiits of power ; ailvantages which, singly, or in groups, or 
in the aggregate, conduce to power—wisdom, knowledge, wealth, 

' 'irth, office, and position. A faculty, again, is the right to do 
omething, whether by prerogative, privilege, indulgence, or 
dispensation, over and abovi; or contra^ to wiiat the law allows 
in ordinary cases and to ordinary individuals. As applied to the 
Diind, the tenn faculty may be predicated of every instrument 

intellectual apprehension, judgment, or creation—to the 
Fancy, imagination, reason, and others; and the faculties of the 
soul, the moral faculties, might, in like manner, be particu- 
'arised. The word faculty is ascribed to the whole body of 
professors or practitioners of a science ; and especially to the 
tnembers of the profes.sion of medicine. The proper Uni- 
jcrsity sense of the term faculty has been already treated under 
University, E. C. vol. viii. col. 491. 

FiECES (the plural of fmx, dregs), the deposits from liquids, 
luch as the lees of wine. Also the discharges from the bowels 
)f animals. 

FAIENCE (derived from the Italian town of Faenza, though 
lome have asserted it to be derived from Fayence, a small 
own in Provence) is a name given to a kind of fine pottery, to 
jome extent imitative of majolica, and introduced about 1660 . 
The distinction between the two kinds of wai'e has not been 
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very clearly maintained. Fine specimens of EngUsh faience 
were displayed at the London International Exhibition j|n 1871. 
[Pottery, JE. C. vol. vi. col. 676; Pottery and Porcelain, 
Manufacture of, E. C. vol. vi. col. 689.] 

FAINTS are the technical names for two kinds of distillates 
differing in strength, produced in the ordinary distillation of 
crude spirit, ftnd called strong and weak faints. They consist 
of a feetid oil mixed with the half-developed alcohol, and the oil 
is removed from them in subseciuent operations. [Distillery, 
E. C. vol. iii. col. 662.] 

FALD-STOOL (from the An^lo-Saxon feaWiij to fold), a 


to the plain stool of monk" or priest, at a time when there were 
few fixed seats in churches, and laymen were required to stand 
or kneel throughout the service. In books of the 17th cen¬ 
tury onwards, the low desk from which the Litany was said is 
frequently but erroneously called the fald-atool. 

FALLING SICKNESS. [Epilepsy, E. C. vol. iii. col. 904.] 

FALLOPIAN TUBES, the two ducts that connect the uterus 
with the ovaries, having for their outward termination the 
fimbriated extremity known as the niorsus diaholi. These ducts, 
named after their discoverer, Gabriel Falloj)iu3, are the channels 
through which the semen passes from the uterus to the ovary, 
and the impregnated ovum back again from the ovary to the 
uterus. 

FALLOW, Autumn-fallow, Autumn fallow crops. Autumn 
turnips, and Stubble turnips, are technical expressions of a 
kindred character, the last two referring to the same practice. 
The first is a general term, which includes all the othem, and 
also spring crops ; and the second, other crops besides tuniips, 
for the most part consumed either in autumn or the early luirt 
(jf winter. The principal branch of the ])racticc—that wdiich 
(constitutes the more recent improvement, is the large brca<ith 
of turnips thus grown, and its adaptation to the soiitlieni 
counties of England. Ten years ago a small field, or part of a 
field, of antumn-sown turnips might have been seen here and 
there, by way of experiment, tbe lively green spots being at¬ 
tractive objects at this season. Now the practice is universal 
all over the south, and as far north as the early harvesting of 
the com crops will permit of the crop being sown in time, so m 
to arrive at maturity before the winter fi-ost sets in. 

Four things have conduced to tlu*. introduction and extension 
of ibis new practice : 1, Tlio effects of improved drainage; 
2. The use of improved implements ; U. The manufacture and 
use of artificial manure ; and 4, New varieties of turnips that 
jire specially adapted for sowing immediately com crops are 
harvested. 

Of the first of these little requires to be said, the improve¬ 
ment being due to the ultimate effects of thorough drainage in 
clianging tlie characcter of heavy clayey land. At the same time it 
must be observed that a very large area of land has been drained 
during the past ten years, and yet much remains to be drained, 
Tlie modem practice of thorough drainage will he found de¬ 
scribed in E. C. vob iii. cols. 633—34. lu aonie exiuuples the 
effects of drainage ore immediate, a single season rendering wet 
land fit for the alternate system of cropping without a naked 
fallow {i.e. a summer fallow without a crop). In other cases the 
process of change is more slow, but, without exception, results 
are certain when the work of drainage is properly done. 

The use of improved implements includes not only tillage 
implements, the common class of which has already been 
illustrated, E. C. S. cols. 55—59, but also harvest-implements, 
Biibseciuently noticed under their respective heads. The former 
are hauled both by steam-power and horse-power. To avoid 
repetition, any difference in favour of steam will be noticed 
under Steam Culture, E. C. S., and the difference between 
double farrow plou^s and those of the common sort will be 
pointed out under Ploughs, Double Farrow, lu this place 
we shall confine our observations to field practice with the 
common sort, referred to above. The latter, as reaping ma¬ 
chines, have materially assisted in clearing the fields for the 
growth of autumn crops. 

The chief improvements effected by tillage implements ore 
demr and cleaner cultivation. The land is cultivated to twice, 
anil in not a few instances to thrice, the old depth. More atten¬ 
tion, too, has recently been paid to seeding the land with cl^ 
seed, i.e, seed free from the seeds of weeds, and to preventing 
weeds in com and other crops, rmening and sowing their own 
seeds naturally; thus keeping a ^sh stock in the land ready to 


spring up the first favourable opportunity. Again, the more 
extended use of cultivators and scarifiers [Agricultural Im¬ 
plements, E. C. S. cols. 58 and 69, figs. 12 and 13] keeps the 
seeds of weeds upon the surface. The result is that land for¬ 
merly infested with weeds is now clean. Another effect of this 
improved system of cultivation is improved drainage. The 
use of the subsoil plough (figs. 6 and 7, col. 57), is a powerful 
auxiliary to diuinage, as it breaks up impemous oottoms, 
thereby permitting rain-water to percolate freely to the drains^ 
when otherwise the effect would never reach to a greater depth 
than the plough-furrow or staple. When the land is thus tho¬ 
roughly aerated to the depth or the drains, and the surface and 
stame are free from weeds and their seeds, all tliat the faimer has 
to do, after harvesting his com crop, is to break up the stubble 
and reduce the land to a proper seed ued.—hoth operations being 
much more easily done than when wet land was baked in the 
sun,—and then diill in liis turnip seed along with such artificial 
manure as the land and crop require. The tedious opwations 
of “ broadsharing ” the surface a few inches deep, harrowing and 
gathering the couch and other weeds, are thus done away with, 
and the work of autumn fallowing concluded as fast as the com 
crops are carted to the stackyard and the fields cleared for 
tillage. 

The reaping-machine is a most efficient implement in cutting 
down crops and clearing the fields for autumn turnips. Indeed 
without it the liarvest would in many instances he so late as 
greatly to curtail the breadth of this crop. Practically speuldng, 
farmers could not get on at all without tiie reaping-macniine, as 
there are not now the number of hands retjuired to cut down 
the crops with the bagging book and scythe. But with tho 
liuiidreds of reaping-machines now in use, each cutting some 
ten or more acres daily, com crops may be removed as soon as 
th^ are ripe, if the weather be fovourable. 

The manufacture of artificial manure is now a large branch 
of industry [Manure Manufactures, E. C. S.]. Artificial 
manure is used for all crops, but tlie successful growth of turnips 
is perhaps most ilepenJent uiion it, especially stubble tumiiis, as 
they require to l>e rajiidly pressed forward. A proper supply 
of manure should therefore oe laid in before the corn harvest 
commences. Ashes should also l>e in store ready for mixing 
with the superphosphate; but into details of this land it is 
unnecessary to go. 

An account of the different varieties of autumn turnips now 
grown will be given under Turnips, Autumn, E. C. S. The 
successful growth of the crop depeuds ujion the kind of seed 
sown, and tlie recpureiiieiits of the practice in tliis respect have 
been successfully responded to by our seedsmen. The peculiar 
cliai-acteristic of the crop is the rapid manner it bulbs, its rich 
juicy miality, and the large amount of sheep food it 8up])UeB. 

Such is u general outline of the auxiliary improvements n}>on 
which the success of the practice largely depends. The practice 
itself may be thus described. 

The corn-crop, wliether wlieat, barley, or oats, when cut, is 
bound up in sbeaves and set up in stooks or sliocks, in rows as wide 
sounder os circumsUuices will permit, so as to allow the space 
between being broken up by tbe jilough or cultivator. The 
work of fallowing thus follows close at the lieels of the reaper, 
80 that the skill of the famier is often tasked to the uttermost 
to keep the two departments moving ajiace with the greatest 
advantage to both. Corn-harvest is pn)verbially a busy season, 
and the adding turnip-sowing to it makes it doubly so ; and in 
varm summers, as 1870, the operations under the broiling sun 
f the south are very trying to the physical powers of the 
labourers ana teams. As soon as the stooks are fit for the 
stackyai-d the narrow strips on which they stand are cleared, 
ploughed np or cultivated, as the intervening spaces were. If 
the soil is friable, the harrows will reduce it to a proper seed¬ 
bed. If otherwise, it may require to be smashed up across with 
the cultivator, and then broken fine with the clo<Lcrusher and 
roller. There is a considerable diversity in the practice of 
breaking up and reducing different qualities of soil to a suitable 
seed-bed. Care should bo taken to retain in the soil as much as 
possible of its natural s^, for the purpose of brairding the seed, 
and for tliis purpose the land in oiying weather should bo 
broken fine and rolled down as quickly as possible. All this 
the farmer has to look after sharply, otherwise he may foil in 
tecuiing a crop. In scorching seasons, when the staple is burnt 
up to nearly the depth of the plough-furrow, the liquid manure 
drill is necessary to start vegetation, and on such occasions much 
skill and art are required to lay down the land, so as to absorb 
the night dews, mi thus supply moisture to tne young plants. 
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As soon as the land is ready for seed and manure, both are 
drilled in with seed and manure drills on the flat, and the land 
iiolled down in the usual way. The drills or rows are about 
half the distance of swedes and other spring crops asunder—i. e. 
from 12 to 18 inches apart, and the same rule applies to thinning 
out the plants in the rows, which is beat done by hand, bat is as 
often done by the hoc as in hoeing broadcast crops. 

Autumn-fallowing for winter tares and rye for spring food 
for sheep is an old practice, but it has been greatly improved 
and extended during the past ten yeois, heavy soils—those beat 
adapted for tares—^ing more successfully cultivated than the 
light lands of the olden time. Before heavy clay landa were 
changed in character by thorough drainage and denp tillage, 
they were so closely haked by the di'jjiight of dry summers that 
they could not he broken up until autumn rains fell bj soften 
them. Hence the practice of cutting and stacking the “haulm,” 
described in E. C. under Fallow, paring the surface; a fewiiiclu's 
deep, with a broadshan; cultivator, as fig. 12, E. (% S. col. .58, 
harrowing and gathering off the weeds, manuring with fannyard 
dung, and then ploughing a few inches de.tper, for the seed-fur¬ 
row. Clayey-land thus fallowed “ran-togetln'r” like mortar, 
in the winter time, and when spring came was unfit for folding 
with sheep, granting thei’e was a crop to coviu’ the ground, which 
there seldom was. Now such land does not run-together under 
wheat in the winter time, does not hake in summer, is permeated 
and refreshed by night dews in dry seasous, .and drained of extia 
moisture in wet ones, so tliat the moment the wheat crop is 
harvested, the stubhles can he broken up and fallowed, and that 
more successfully in dry seasons, the gmieral rule of the south, 
than in wet ones, the exception ; and they can he folded as suc¬ 
cessfully in the spring-time as liglit land.' 

Anotlicr class of imiirovcmeiits of a kindrcil character merits 
special notice, viz., the increased area of land autumn-fallowed 
and manured for winter and spring beans and peas, for carrots, 
pansnips, and potatoes, and for mangel wiirzel and sugar beet. 
Tlie breadth of land under early peas and j)olato(‘s has increase<l 
many fold, and so has that under mangolds and sugar beet; 
whilst in each case the land is left in a much more promising 
condition for the crops that follow in succession. 

FALLOW, SPRING. Improved autumn fallowing has com¬ 
pletely changed the operatiuiis of spring tillage. In our fickle 
climate^ this is one of the niu.st important results e.xperiencod, 
lor spring com, Leans, peas, parsnij)s, carrots, potatoes, mangi;! 
wurzel^ sugar-hcet, and root citms generally, can, with f(;w 
exceptional seasons, be got into the ground at the, ])rop(?r tinu', 
without poaching the land or sustaining damage from heavy 
storms immediately after. Thus under the old )mi(;tiee crops 
had frequently to be jdoughed iij) and resown, whic.li gcuu;- 
rally threw tlmm too late in the si-ason. Now, under ju¬ 
dicious nianagenumt, losses of this kind are seldom expe¬ 
rienced. No doubt winter and sju-iiig crops oe.ca.sionally suffer, 
but this is as often due to imperfect diaiuage and manage¬ 
ment, ill other respects, as to tin; inclemency of the weather; 
and even when overtaken hy sucli, blanks can be filled up 
with the dibble .and gaping drill, so that only u fraction of the 
former loss is sustained. The old, tedious, and often pro¬ 
tracted operations of so many ploiighings and harrowings in 
spring fallowing liave hei;n almost entirely superseded hy the 
use of th(; cultivator. One “ smashing up,” as it is technically 
iermerl, with this implement is wore eftectii’c than the whole 
routine number of operations, described with so much accuracy 
in old agricultural works, a.s if success depended upon a given 
number of plougliings and harrowings, in preparing the land for 
barley And root croi)s. B(;sidcs the extra labour to the teams, 
the tranipliiig of tbeir IVi't di<l an incredible iiiiiount of harm 
to the land. An c,xtru labourer, too, for every three or four 
ploughs was recpiired to keep the water-furrows open, so as to 
carry off a heavy shower of ruin ; othenvise the ploughing of 
comparatively level hand in s])riiig did more harm than good in 
rainy weather. And as the 'water-furrows were often neglected 
from the difficulty to obtain labourers, the consequences in wet 
springs are more easily imagined than told. Hence, in the lan¬ 
guage of the farmer, “ the season was cold and late ”—i.c., eva- 
pomtion in drying the land carried off the heat of tlie sun, and so 
on. Now hea’vy rains permeate to the drains in wet seasons; the 
fine winter-mode mould is hy^ the use of the cultivator retained 
upon the surface, which retains a sufficiency of sap below in dry 
springs, while it at the same time absorbs solar heat; thus 
forming an early and promising seed-bed in land manured in 
the autumn, or that is to be manured with artificial fertilisers at 
the time of sowing. Spring fallows ore also in a bettor condition 


to receive farmyard manure for root crops In April, May, and 
June. 

FALSE CONCEPTION, a conception in which, instead of 
a well-iomied embryo, a mole or other imperfectly oiganised 
suRstunce is iiroduced. 

FALSE MEMBRANE. Tliis term is applied to the layers 
of fihriiie formed by the secreting surfaces of the body—^irom 
the serous membraues, as in pleurisy; from mucous membranes, 
as in croup and diphtheria. 

FAMILIAR; FAMILIAR SPIRIT [Family; Familiab, 
E C S1 

^ FAMILY; FAMILIAR. The Latin femilia, of which the 
English word family is an almost literal transcript,has been alter- 
n.ately derived from the, Oscoii farnel, a slave—after which it was 
originally written famelia —and from the Greek com¬ 

munion, intercourse, society, a being or living together. It was 
at first used to designate the slaves of a household; from which 
signification it was gradually extended so as to include tin; 
aggregate of ] tersons, wife, children, and other relatives, and the 
retainers, Avhether bond or free, who Uved under the same roof 
anil under the rule of the same paterfamilias. By a varying 
usage, which in one particular direction was a further extension, 
it CJime to he applied to a subdivision of the gens, with which it 
was even sometimes regarded as synonymous, and to embrace 
the branches who traced their descent from a common ancestor, 
or who 'W'ere .adopted into the same lineage. The extent to 
which any individual may l>e characterised as a man of family, 
or of good family, is the measure of his inherited position or 
nobility. As descending in the Jong run from a common an¬ 
cestor, the whole race, of mankind is regarded as the human 
family; as allied to a divine Oeator, or us holding a position of 
assumed exceptional favour and nearness to Him, a race or com¬ 
munity has arrogated to itself the distinction of being the family 
of God ; and as being bound togi'ther by the ties of love, tin; 
followers of Christ are frequently spoken of as the Christian 
family. Persons whose mode or riile of life, or whose professions 
or oinnions were alike or identical have been in diircr£;nt ages 
grouped together as a family. The word, for instance, has been 
referred to pbilusophical sects, especially to the Peripatetics ; tn 
bands of gladiatoi's; to the inmates of a convent, or to the 
entire society or order to which they belonged. The word 
family has analogous significations in natural science, as fatnilii's 
of plants [Familtks ok Plants, E. G. Nat. Hist. Div., vol. ii. 
col. 740]; and in philology, as families of words or families 
of languages. The family of the Pope {famiglia pontijicia) 
comprises [all the individiuJs, ecclesiustie or secular, who are 
oeiaipiod in the domestic and personal service of the suprenn* 
lontiff, and thi; different officials of the a])OBtolie palace ; and a 
ike (;xpre88ion is used with reference to the more, limited honse- 
holds of cardinals and i^relates. 

Familiar, as an adjective, follows the signification of the noun 
from which it is derived ; and, from being strictly applied to 
jiersons of the same family or household, came to be expressive 
of a degre.e of frii;ud8hip, confidence, and intimacy wliich 
belonged naturally to incinbers of a family, and of whatever was 
free, usual, uiircstraine.d, frequent, or customary. It has a 
sjwcial signification in divination or witchcraft; and in various 
passages of tin; Bible is applied to a spirit or demon who had 
entered into a compact with a person to serve or to communicate 
ivitli liim. Of tliose wIjo laid claim to the power of forcing 
intelligence from familiar spirits, the most remarkable example 
is the w'itch of Enilor fl Samuel xxviii. 7—20). From a 
passage in Isaiah ^xxix. 4), it has been infetTcd that thi; pre¬ 
tenders to the service.^ of familiar spirits were enabled to im])Ose 
upon their dupes by means of the gift and practice of ventri¬ 
loquism. By the law of Moses such pretenders were obnoxious 
to the penalty of death. 

From being an adjective, the word/rtmi7iar came to bo used as 
a noun by the frequent suppression of the substantive friend or 
sjnrit; and acqiiii’cd a very special signification as applied to 
certain officers of the Inquisition in Spain and Portugal, whose 
business it was to assist in apprehending persons accused or 
denounced to the Holy Office, and to cariy them to prison. 

FAMINE FEVER. This name is given to that form of fever 
wliich abounds during times of scarcity. It is otherwise kno'wn 
as relapsing fever. In common with ^phus fever, it is eminently 
contagious j but it differs from it by its shorter duration and less 
fatal character, as well os by its tendency to returm from which 
it derives its name. [Fever, E. C. voL iv, col. 58.J 

FAN, in Anglo-Saxon,/awn; in German and Dutch, wmne; 
in Italian, vanna; in French, evantailj in Spanish, abanico; in 
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Latin, vanniis; in Cliinesc, shcn; and in Japanese, o/w/yt', an 
instrument kept in motion by the hand, or l.»y the aid of 
machineiy to agitate the air for the sake of coolness. 

We meet with the fan in holy scripture, Tsaiah xxx. 24 ; Jere¬ 
miah XV. 7 ; Matthew iii. 12; where it is siieciiied as an implement 
for winnowing. Tlie first aijpearance in oiu' relitis of ancient ait 
of its being a personal re(][Uirenient, is on the walla of the tombs 
at Thebes, where a king of Egypt, of the 18th dynasty, is 
portrayed surrounded by “ fan bearers.” 

The Homans and Greeks used fans for many puqmses ; they 
had two kinds, one called wi/insohc, which was employed to 
drive away insects ; and the, other called rldpau or pnijpina for 
general use. It was considered a token of marked attention for 
a Greek to fan liis Ijctrotlied Avhilc sleejjing; so much so, that 
thia act of comtesy procured him forgiveness for any slight 
offence of which he might have been guilty. When walking in 
the open air, slaves carried fans to perform this olhce if recpiuvd, 
or to hear them in baskets whithersoever they -went. Th(‘se fans 
were made of hjathers, and could not be folded uji, but were 
fixed in ]i08itiou and mounted with a long hamllc ; they were 
sometimes made of lotus, palm, and other leavi's. In the classics 
several allusions to this instrument occur ; indeed, with some 
authors it is a favourite theme. 

In thi^ llomish and Greek churclujs there were, priests whose 
otHce it was to guard the consecrated elements during the sacra¬ 
ment of the most holy Eucharist, by continually keej>iiig up a 
movement in the air. This kind of fan was called they/^d<'r//,am, 
and was made, of peacock’s feathers. St. Athanasius tilh-d the 
ollice of or minister of the, ami there, is an 

ancient paten, found in the catac.onibs of Rome, U)><»n which a 
flabellum is engrave<l. Sometimes they reiaesent cherubims with 
six wings. One of these,, fig. 1, the only one now known to exist, 
is in the possession of Mons. Ganaud, of Lyons, it is pictureil 
and descrined in the, ‘ Atlas des Arts au !Moyen Age,’ chap. xiv. 
jilate 4, by M. Sommerard. [Flauellum, E. G. S.J 



The priestesses used a fan to quicken the fires for their sacri¬ 
fices. 


In the reign of Yung lo. a.d. 1401—1423, the folding fans 
called che tsoo slicu, lig, 2, were introduced into China from 



the Corea. These* were capable, of bedng expanded when in 
nse, and closed when not rc(]uired. Prior to these, the round 
fans called tiran shi'ii, had been used, and were still, after the 
introduction of the folding fans, nsi'd by the ladies of the 
southern districts. Those of liigli position wouhl not use the 
chr tsoo sliai until they entirely siipersc'ded the round. A iie- 
culiar kind of half ellijttical fan, fig. 3 (engraved, like the 
jireccding, from original Ghinese, drawings), called the chc shea 



made of the wings and feathers of the pheasant, was formerly 
used by the emperor in the Yuen and Ming dynasty. Kau- 
tsuug, who reigned a.d. 654—678, inti’oduced the use of the 
pheasant f^eather fans to keep off the dust and wind from cha¬ 
riots ; the subsequent dynasties of Han Wei aud Tsiu also 
adopted them. The first mention of fans os being eu^loyed for 
this purpose was in the dynasty ol China, caUed Chow, 1106 
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B.c.—243 B.c. Ivory fans were invented 991 I3.c. Fans were 
m^e of white silk, of real flowers, of oiled paper, of black 
glue, of goose feathers, of coloured silk, of yellow bamboo, of 
^agon skins ; they had two-faced fans, and many coloured fans, 
fans made of leaves, and numerous other Idnds. A skilful 
worker of tlie Han dynasty made a wheel of seven fans, 
each a cubit in diameter, all united by a cord, and piiUed by 
one man, to cool the rooms ; this seems to have* been a sort of 
punkoli; featlier ions were for summer, and thosci of silk and 
paper f(jr winter. The folding fan of the Chinese is sonudimes 
reversible, so as to show two different jwtterns on one side. 
Circular fans were used to guard the faces from siui and fire. 
Those used now arc; chiefly silk stretched tightly on frames of 
bamboo, embroidered in many colours. Sometimes tlie fabric is 
painted with native figure.s in varicjus (lostumeH, the laces of 
which are often delineated on ivory; beaded and floss tassels are 
usually appended to the handles. 

Witn the Japanese, as with the Cliinese, the fan has, 
from time immemoriid, been considei*ed a i)ait of the national 
costume; and there is a certain class of ])(;o]»le in these cimntvic's 
who devote themselves entirely to the study of fans, iind fan 
making, ns well as to the eticiuettc concerning tli(;m. In the Im- 
13erial Court of Japan, every young nobleman, u]) to the age of 
sixteen, carries one of a ])articnlar kind. It diflers in shape and 
material from those; of ordinary use;, being decorated with beau¬ 
tiful,silken ribbons of live ditferent colours (pink, white, green, 
black, and yellow), which are wound vouinl the fan IVom the 
top to the bottom, and tin; r(;st, about two feet in length, is 
permitted to hang down from tin; hand in which it is held, 
which gives n charming elfcet, and In; who carries this fun 
is dressed up in a certain costmne, which is more brilliant 
than any otlier. In Japan it is also used in tin; ])lace of a tray, 
as it is the custom, tliat whenever one inakes a j)resent to 
another, ho must jduce it on a jiaiticular kind of tray, the 
height Olid shape of which must vary according to their 
i*elutive ranks; but in the event of tin* tray not being pro- 
vide<l, the faii servos in its place. It has to be spread out to its 
full size, luid the present lai«l upon il, the pivot side being turned 
to the person to whom it has to he presented. They mak»; a 
great variety of fans; one kind is used wliile dancing, or at 
theatrical entertainments, others by ladies of honour at certain 
ceremonies; the latter are manufactured of wood, and orna¬ 
mented with silk. Those used generally ar<; matte of iMimhoo 
and paper, either ])lain or emhellislied with devices, sometimes 
liistorical events, or scenes dei)ictcd in their hooks of romanct; or 
poetry. Tlie Chinese and Japanese usi* them as alhimis, and 
^v^ite upon them verses of love ainl S(;ntiinent, decoiak* fliem 
with their favourite peach blossoms and their huruiiig mountain. 
Some Chinese fans have been manufactured lak'Iy picturing 
scenes of the recent massacre of the Christians in the Roman 
Catholic Convents established in China. 

They use them to ])crloriu feats of jugglery and conjuring 
—the imtterily trick, wliich is one of them, was shown to the 
London public a short time ago. The butterfly is a. ]Mece of 
pajier cut into the shape of that insect, made to flutter and 
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alight upon any object, disappear into a box or jar, settle on a 
flower or against a wall, all tlie while displaying the ti-cmhling, 
uncertain movement most true and characteristic to life, merely 
by the sustained agitation of the air by the aid of fans. They 


spin their tops, and while “ sleeping,” poise tliem upon the edge 
of the fans, and find endless ways in making their fans useful. In 
singing, they move tliem to modulate their voices, for in a 
Chinese novtd it is stated of some lovely musician, how “ she 
modulated her voice with her fan.” 

The i»oorest peasant in Japan who on a liolidav can only ap¬ 
pear in his 3Vorking chjtlies, cairies his fun in Ids hand, and 
Avoidd not, for any reason, make his dtdmt without it. It is far 
more generally nsfd by nun than by women, as the latter 
often discard it for other rerpiin‘mi;iits. 

The lims in India are very haiidsome, some of them being of 
ivory carvt'd to such perfection and finish us to imitate real lace 
aiul network, each meclie, though often of a difl'erent design, 
lianiioiiising iiitf) a ])eifect paficirn. Som<;times circles and 
lozcuige-sliapeil portions are l(;ft void, which are filled up with 
enamelled painting,— a style that is very eflective. They are 
also miuln of sandal and other sweet scented woods, for which 
India is so famed. An odinmis heath is sometimes eini>loyed 
for fixed fans, which, when dipped in water, gives forth an odour 
which lasts for many days, and is useful for extingnisliing 
tin; smell of smoke and toham). Some of the fans made 
in wood have two handles with the jiivot in the centn;, as 
lig. 4. 

Rvcry ainirtnient of an Indian liousi; is sui)]>lied with the 
great fan ealle.d the punbih, which is kej)t in continual motitm 
(lay and night by slaves, who stand without the door anrl work 
it Vor a stated nuinhi;r of hours, and are relk;v(;d oce.asiuiially by 
othem. 

It is fastene-d to the ceiling, and its huge wings endeavour to 
allay the niicndurahle heat of the trojiiiad atmosphere and 
hanisli tin* unwelcome mus(j[uitoc8 and other insects that not 
only fill tin; air, hut settle on the food as it is lifted to tin; 
iiioiith. 

In Spain they have rev(dving fans, that is to say, they can he 
opened from t'itlier end, ainl im; often decorated with four 
difl'erent jnetnres, or iiainted four difl’erent colours. They have 
((uile tt language of the funs, as tin; French of flowers, and 
(loiihtless find this diversity very useful in explaining their 

uusooken dialogues.” Tlie Si>anish ladies are taught this ac- 
c.omplisliment, wliich takes a considerable amount of patience to 
perfect. They can display every fi‘eliiig or passion by a cer¬ 
tain kind of flutter. Tluiir fans were often made four or 
live f(‘(*t in length, and were used for sunshades. In some 
countries they are made in fanciful shapes. In Italy some arc 
like banners or flags, (ig. B ; and in Franco they somewhat re¬ 
semble a liddle, fig. &. These are generally edged with swans- 



down, and studded with ^ les of gold, silver, steel, &c. 
French fans are covered with Brussels lace, painted silk and 
satin. When for a gift, it is not luicommoii to have the initials 
and crest worked into the design. They have looking-glasses on 
the comers, as well as scent-bottles and vinaigrettes. 

From tropical regions and southern climes this little instru¬ 
ment found its way into our own mild and variable climate. 
It was introduced by Madame dc Maintenon from France, in 
the reign of Henry VIII. In the reign of Queen Elizabeth 
fans were adoptea both by ladies and gentlemen. At fin^t 
they were composed of feathers grouped together, and often 
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suspended from the girdle hy a chain of gold or silver (fig. 6); 
sometimes the handles in which they were mounted were deco- 



fProm Pairliolt’s ‘Costuiiio.’) 


rated with jewels and preciniis stones, (fig. 7). “A lady’s hiunl, 
tliough redolent of the choicest culuiirs, and garnished with 
most excellent embroidery, was by no means fully ])rcpared 
for feminine exertion until fully e<[uiiiped wnth a fan.” Tn 
Jesse’s ‘Court of England’ it is stated that the (fountess of 
Essex held one when slu' api)eared at f lu! bar for her trial, and 
diu’ing the reading of her sentence, used it to cover her fac(!. 
(^uium Eli/aheth possessed as many as twenty-eight fans, most 
of which were i)resentcd to her by her courtiers. They were 
of a very ornate description; one alone is stated to have been 
worth 400/. It was the fashion of the day to wear a looking- 
glass suspended from the girdle, which ^vas soon after inserted 
in the corner of the fan. 

Folding funs, (figs. 1) and 10), apyioaved in England in the 
seventeenth century in the reign of Charle.s T. ; tluni the leather 
fan disappeared, and a more decorative style cann; into iiishion. 
Some ol them were entirely of Jewels, real lace, and gorgeous 
and expensive fabrics. They were made an (oiornion.s size, and 
])aiutud with historical or pi'ettnial devices. Maiiyarti-sts of re¬ 
nown commenced theii' life us fari-i)aint(!rs, and amongst others 
who pursued this art, wulS Peter I’aul Tliihe.ns. Louisa Uhick, 
Qneen of Sweden, instituted, in 1774, the Order of the Fun 
for the ladies of lier court, and genl.le-men -were allowed to 
join it. An academy was founded by Addi-son, w'here ladies 
were instructed how to flutter the fan, and in this way to 
express all tlnur feeling and sentiment by certain movenu>nts, 
so iliat those who had knowledge, of the same couhl, by 
watching, tell wluitlier the i)OH,seH.sor wen; smiling or frowning, 
without looking upon the, countenance. A “ worshijtfnl com¬ 
pany of fan-makers” was forme-d in England in 1700, which is a 
sidlicient testimony of the gr(',at demand for this article of luxury. 
It was usual after any great festival or garden party, for the 
host or hostess to send each of the gmists a fan illustrating the 
event, and with true portraits of the company, 'rhose were 
culled pn-ffGJi fa/ion fans, and w'ere ex(!C,uted by able artists. 

Fans of the present tiiiu; are of endless variety of patterns. P»nt 
as many of them differ so widely from any before mentioned, it 
w’ill he necessary, for thci sake of exliihitingthe fui-ther devch>p- 
nientof art, and the never-failing genius of invention and .skiJl, 
to s])eak a few words res])ecliiig them. Messrs, llimmel, of 
the; Strand, Lomlon, have contrihuted many heauliful designs. 
Amongst others are the' aceutcil fans. Tliey .are compo.seel of 
wood, and seem to he saturated in scented and fragrant odours, 
such as w'ood-violet, verbena, jessamine, Avliich are made us 
lasting as the material of which the fans are formed TJiey are 
aeloi’iied with the flowers whose odours they send forth, and 
prove most refreshing. 

The tr.ks<'oj)c or pocJcct fan, Avhich can he f«ddeil up and 
lengthened out by merely slipping the closed ui)per portion up 
and down the meches, is ex(;eedingly convenient. The Abys¬ 
sinian fan, (fig. 11), introduced of late years, appears to be 



ft novel invention; it is simply a tube, five or six inches ii 


length, with a tassel at either end, one of wliich, if drawn out, 
brings to light a circular fan, and the other, by the same action, 
restores it to its x>lacc again. It is a clever contrivance, and 
being so small, it is capable of being stowed away in the stem 
of a bouquet of real or artificial flowers, as it often is. They 
are made of many materials, hut cliiefly a kind of light rice 
paper with coloured geometrical designs. 

Anotlu‘r remarkable kind appeared not long ago, called a 
table pu7ihih. It was a small bronze instrument, out of which 
the model of a hand issued, wherein a fan was placed. It was 
wound up by machinery, ami kept in motion for a space of time 
at a re.giuuted pace ; hut it imitated so accurately the action of 
the, human hand, that it became, nnpleasirnt to look upon. A 
gi’eat many of the faii.s, and fire screens which now adorn the 
Engli.sh dwelling, art; brought from far distant islands and re¬ 
mote lauds. Some of them are made of birds, such as flamingoes, 
owls, j)li<«usant8, and when fastened against the walls give a quaint 
appearance to the boudoir and drawmg-room. 

Thus liavi; we traced out the geiujalogy of the PAN from its 
earliest days to its present reign. Like other thing.s, it has hod 
its notices and neglect, and yet sustained a good reputation and 
considemhle demand. Nature and art are secret friends which 
work together in undispiitahle unity. Invention originates 
from the theory of one which the others put into practice. The 
fla]»]»iiig of the wings of a bird p.irting the ail* as she ^ 
her Avay, and the gt'iitle sighing oi' the, zephyr throngh^tho leaf- 
chid branches of a forest tree, causing it to sway and create a 
movement in the air, have been the means of ])roducing all this 
wond(;rfnl branch of successl'ul inventitm; for look back, through 
the vista of time ajid shadows of di;partcd ages, and see if it is 
not so. When in the curly years of creation, all things were in 
their primordial state, the only breath of coolness that came to 
fan the fevered cheek of tluj dying, and refresh the tired 
limbs of tht! weary, wa.s hiirne by the wind among the trees, or 
1 wjiuton hr«i(;z(‘, across a waste of water. 

(Arch. Jour. 1870; Holt, (hstuincs in Emjhiml; Fairholt, 
(Joslumc, 1800, p. 44‘.i ; Stowe, Chronicles of Fashion, vul. i. 
p. 414 ; Sommerard, Alias des Arts <(n Moyen Aye; Toolnay, 
laijilcmcnts atul Utensils, p. 41 ; Nature ami Art, vol. i. p. Cl.) 

FAN. flhiOWiNO Maciunk, E. (J. S. col. 312.] 
FAN-TKACEllY'. lUoxiiu; Arciiitectuke, E. C. vol. iv, 
col. 410.] 

FANATK/’, from the Latin fanim, a teiujde or shrine, 
a term originally apjdied to the. ]uie.sts or olliciating ministers 
while under the divim; ajfltitas or inspiration which was sup- 
])osed to seize them whi-n about to deliver the oracle. While 
under this influence they shook their heads, tossed their arms to 
and fro, and indulged in a varitdy of wild gesticulations which 
gtive them the appearance of frenzied persons [Oracle, E. C. 
Vol. vi. col. 07J. Hence the, woi'd indicates strictly any one 
who i.s alfected by excessive enthusiasm on religious subjects. 
Juvenal ap]dii‘.s tlu*. term (‘ Sat.’ IT. 112) to an old man excited 
))y the oTgie.s over which he was presiding, and again (‘Sat.’ lY. 
125) to an e]»icure. so enraptured by llie eontemplation of an 
mormons turbot, that he compares him to a “fanatic stung by 
the gadfly of Lellona,” tin; gocldess of war; that, insect having 
been .'<upp(tsed by the, ancients to drive cattle mad by its bile, 
that of the “gudlly of lic.llona ” being j)articularly venomous, 
lienee fanaticism is predicated (as in Horace, ‘ Ars. Poet.’454) 
of any one. who is wildly or irrationally enthusiastic, not only 
upon religious subjects, such as tin; Indian Brahmins, but upon 
any particular point, or sometimes, in a more extended sense, to 
tho.se whose judgment has l)(;en so jjerverted, or their feelings so 
excited, that they have lost all control over themselves, ana be¬ 
come actually insane. 

FANE, from the Latin fannm, a jdace dedicated to a deity, a 
temple. [Temple, E. C. vol. viii. col. 129.] 

FANON (mc<lia3val Latin/tmo), a term applied m the Romish 
Church to several vestments and ecclesiastical ornaments—(1.) 
The orale, or manqJp, introduced by Pope Innocent TIL, and 
worn by the pontiff as a hood over the alhe. (2.) The label of a 
bishop’s mitn*, tin; two ends of which hang down the back. (3.) 
The narrow stole worn on the left arm by priests, deacons, ana 
sub-deacons when celebrating mass, and by some said to s^- 
bolise the cord which hound the Saviour’s hands, though others 
believe it to have been originally a napkin or handkerchief. The 
small vane-like banner fixed at the .spear-end of the lance carried 
by lancers is also called a fanon. rCompare Gonfanon, GonfaUm, 
and German Fahne, a flag, a vane.) 

FARCE, a short, irregular comic drama. Farce is the French 
name for a hash of various meats, highly seasoned with herbs and 
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spices, and served with egfjs, which no doubt gave its name to the 
play. The farce is of French origin, the legitimate successor of 
the inedia3val nottie [Drama and Dramatic Lithuature, E. C. 
vol. iii. col. 04], and reach(;d its perfection in the hands of 
Moli6rc, whose ^Malade Imaginaire'is the best farce in any 
language, Faroe dillers from comedy in being less bound by 
rules, less refmed in style, and in substituting buifoonery for 
wit. The distinction is very neatly, if not (juite accurately, 
ejqpressed hy Dryden. “ Comedy is a representation of human 
life in inferior persons and low subjects, and by that means 
creeps into tlic nature of y)oetry. . . . Tliero, is yet a lower 
sort of poetry and painting, which is out of nature. For a farce is 
that in poetry which grotesrpie is in a picture. Tlie }>ersons ;ind 
actions of a larce are all unnatural, and the mannci-s false, that is, 
inconsistent W’ltb the character of mankind. . . . The end 

of all this is to cause laughter. .... After all ’tis ;i 
good thing to laugh at any rate, and if a strMw can tickle a man ' 
’tis an instrument of liappiness.” (Prel'ace to Du Fresiioy, ]»]>. 
27—29, ed. 17rj0.) Farce, ns Dryden rejnesents it, exists ; hut 
farc« of the Moliere 1yj)e has long liecii extinct. 

FARCY. [Clandeuk, K. (•. vol. iv. co). .389.] 

FARINA is a general name for the Hour or meal of any kind 
of corn, pulse, or stnrcliy loot. It is inoie a matter of custom 
than of anything else that we s])(‘ak of wheiilen flour instead of 
wheat imail or wheat farina. Resides the plain meal, many ])Te- 
paratioiis of farina or farinaceous i'ood uie. sold, usually under 
the names of tliose who prepare them. I'hey comi)ri.s(‘, the 
meal of wheat, hurley, mai/.e, rice, ]>eas, potato, arrow-root, 
mixed in dilferuiit ways, ground to dillereiit. (h'grees of fineness, 
and, in some, instances, baked or roasted. Besides the corn- 
plants or cerealia, tlui ])ulse or legnininons -jdants possess much 
larina ; while smaller cjuanlitios are ol)taine.d from roots, from 
tubers, or from stems (ns in sago). 

FASCIA (/'WaV, a bundle), in anatomy, the name given to 
the strong membranes, consisting of distinct inteTw«)veii fibres, 
that cover the muscles, or protiict cavities (such as that of the 
belly) subject to strong contractions or strains. [Anatomy, E. C. 
Nat. Hist. Div. vol. i. col. lo;!.! 

FASCINATION [Rvii, Eyk, E. (J. vol. iii. col. 99C]. 

FASTIGIUM, in Roman architecture, the gable or triangle 
Huniiounting the portico, or lerminating the end of a biiihling : 
the pediment of the (Jreek architects. [Checjan Aiichitecture, 
E. C. vbl. iv. col. r)31. ) 

FASTING. Under the heading Abstinence [£. C. vol. i. 
col, 24J, the .symptoms caused by denrii'atioii of lood are given 
and illustrated by two cases, one on tlie authority of Dr. Cnme, 
of Liverpool, the other on that of Dr. Wiliam lint as cases of 
imposition, in Avhicli prolonged ubstiiieiice from food is alleged 
to have taken place, are not there treated of, nor under the head¬ 
ing Feiqnep Diseases ( E. C. vol. iv, col. 411, this interesting 
form of imposition will licre he described by the nitl of the able 
work of Dr. Fowler, ‘A Complete History of the ease of the, 
Welsh Fasting-Girl (Sarah .lacib), with Coinments llnTeoii; and 
Observations on Death from Starvation.' By Robert Fowler, 
M.D., Edin., &e., 1871. 

Of the cases cited in the article Abstinence, on the antlK^rity 
of Drs. Currie and Willan, the tirst is one of eompiilsory star¬ 
vation caused by obstruction of the gullet, tln^ second of v«>lun- 
tary abstinence. From the lirst case we loam that a man 
of 66 may survive a complete obstruction of the gullet (xvith 
the aid of nutritious clysters and baths of milk and water ad- 
minstered during 32 days) fur 36 days; and from the second, 
that a young man, drinking water, hut eating nothing, may live 
61 days, and then, being fed, may live another 11 days. This 
survivorship of Cl days without fond gives uii air of probability 
to the French case of Gnillamne Granot, the jirisoner of Ton- 
louse, wbo is reported to have lived under like circumstances .bs 
clays. 

Theso two well-authenticate.d and mimitely-describcd ca.ses 
present one or two instructive features, the consideration of 
which may help us to appreciate and test instances of alleged 
abstinence. In the first place, we note in both progressive and 
extreme emaciation. The young nian inesimted at last the ap¬ 
pearance of a skeleton clothed in dried flesh : the older man, 
tall and naturally corpulent, was reduced fnmi an ascertained 
Weight of 240 lbs. doum to 138 lbs—a loss of 102 lbs., of whicli 
two-fifths took place in the space of 32 days, for his weight 
before the complete obstruction of the gullet was 179 lbs. In 
the last twelve days he lost 16 lbs., or at the rate of lb. per 
diem ; and this loss, he it understood, the already wasted frame 
BUstained in sxiitc of the nouiishment administered in the mode 
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just described. What the unchecked rate of waste would have 
been we have no means of ascertaining ; but this we know, that 
death took place when the body had lost 102 lbs. out of 240, or 
a little more than two parts in five of its original weight. Now, 
it happens, curiously enough, that this reduction oi two-fifths 
corresponds most closely to the results of Chossat’s experiments 
oil animals. He laid it iloivn as a brood principle denved from 
experiiiient.s on many difi’ereni living creatures that life ceases 
wlieii an animal loses two-fiftbs of its weight. So that an 
animal ■weighing 100 lbs. would die when its weight was reduced 
to 60 lbs. Though lii‘e may c-easc before this point is attained, 
it c.an narely extend beyond it. The time during which the 
dostnictivir change is going on may vary greatlv in dilferent 
classes of animals, but the limit is tke same in all. As to the 
daily loss, this, according to Ghossat, amounts to one-twenty- 
fourlh of the entile iveight, a stiitemeiit in harmony with the 
conclusion of Biddm- and Sclmiidl, that an animal, in order to 
maintain its iveight, ought to take one-twenty-third part of it 
daily, in the .slia]>e of food sijsce]>til)le of l)(>ing assimilated. In 
this latter c.stiiuiit('. wati-r is of coinsc, included ; but, if we as¬ 
sume a man to weigh 230 lbs,, the daily siip^dy will reach the 
most iiiilikely <{U;intity of 10 lbs. 

The progressive and rtipid waste of Hie body, and the extinc¬ 
tion of life at or alxnit the point at, which an animal loses two- 
flftlis of its Wi-ight, may then-fore be taken as data siiflicieutly 
established, as may also be the fact, long since established by 
R(‘di, tliut animals livi-, much longer (birds more than twice as 
long) when they have free, acctiss to wali*r. We may also affirm 
with confhlencc that there is no lixceptional state of a living 
uniiiuil in which its bulk and weight can be maintained in the 
absence of supplies ol' Iboil, It is not juissible to imagine a state 
of more ])erfec.t absence of wear and tear tliaii that in whicli the 
dormouse lives during its winter sleep. It l)reatlies only at long 
intervals and docs not move at all for niontlis ; but it begins its 
hybernation fat and (aids it lean. If, now, we sup])ose a human 
being to be brought as near to this condition as possible, as in 
tlui case of those state's of languid cii'ciiliition, scaniely pcrcep- 
tibhe breathing, and strange' insensibility to external impressions 
known as tniiice', we*, must .still have", some waste; for circula¬ 
tion of blood imjtlies acts of resjdration, and breathing elimi¬ 
nation of c.arbon, and the supply of carbon otherwise than by 
food some waste! of tis,sue'. And let it be noted here tliiit cases 
of voluntary or pretended starvation do not belong to this class, 
bnt only to the Ciitegory ol‘ cases in whicli exertion is reduced to 
a minimum ; and furthe'r that, in tliose* cases, the heat of the 
body is generally maintained by the fact of the person exhiliitcd 
lying in bed. 

Taking now the case reported by ‘Willan as a starting-point, 
and assuming as possible a survivorship of 61 days in one using 
little! bodily exertion, and swallowing only a little orange-juice 
in wateu’, let us lirst imjuire' what 8upi!ort this case rejceives from 
other M'ell-!nitlieiiticated instane'.e^s ol prolonge*d absthii'iice from 
food, but Avith accc.ss to Aveiter ; and setting aside us incredible 
all reported case.s extending to months or years of ejoinpletc ah- 
stinence, and as ina]i]»licable all cases of the Coniaro class, in 
AA'hie-h life bus been sustained for years on very small rpiantities 
of f(*od. 

The cases available for our purpose may be distributed into 
thre'.c classe.s :—1. Of shipwrecked persons, subject to exposure 
and fatigue ; 2. Of persons imprisoned and rendered inactive, 
by oUstructions, as of falling earth in mines ; 3. Of persons 
iilistaining from food of their oAvn accord, generally under cir¬ 
cumstances demanding little exertion of mind or body. 

1. Of shipwrecked pensoiis we liave two cases at least of con* 
sielerable interest, of Avhich the inirticulars arc given, in Guy’s 
‘ Forensic Arediciue ’ (3rd edit. p. 329). The one proves that 12 
days’ priA^ation of food and Avatcr proved fatal to three men only 
out ol 13; the other, tJiat out of 18 men the first death 
occurred on the 11th day and the last on the 18th, the captain 
surviving on the 28th day, and recovering, 

2 . Of confinement in coal-mines, we have instances of men 
and boys surviving six and eight days, and one man 23 days. 

3 . Of voluntary starvation endured for 10 days, and in other 
instances fatal at the end of that jieriod, wo have cases hy Guy, 
(Jasper, and Dr. Lingon, of Hereford. There is also the curious 
case of the ruined merchant, a suicide by starvation, who kept 
a diary of his sensations for 13 days, and died on the ISth—a 
cose recorded by Hufeland, and cited by G. Hi Lewes, * Physio¬ 
logy of Common Life,’ vol. i. p. 26. There is the case of Viterbi) 
who survived 21 days; and we have also the case of Cecilia 
Rygeway, reported to have survived 40 days, and the case of 42 
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flays briefly attested by Van Swietcn. The first of these two 
cases is thus epitomised by the author of an article on Fmting 
Girls, published in ‘All the Year Round/ Oct. 0, 1869. “Cecilia 
de Rygeway, having been imprisoned in Nottingham jail for the 
murder of her husband, during the reign of Ldward III. (the 
year 1357) remained ‘mute and abstinent’ for forty days, 
neither eating nor drinking during this tune. It was considei'ed 
so much in the nature of a religious sign or miracle that l)anie 
Rygeway was pardoned by the King.” The second case is 
briefly mentioned by Van Swieten in his Commentaries on 
Boerhaave’s Aphorisms—luider the heading ‘melancholy mad¬ 
ness,’—and is cited by Dr. Guy in a foot-note of p. .328. “ I 
knew a woman,” says Van Swietcn, “who obstinately refused all 
kimis of nourishment fur six wcf'ks, drinking nothing but a 
little water at intervals, so that at Icmgth slie perished quite 
juicelosB and dried up.” 

Taking all these casfis in the. three categories into account, we 
have good grounils for deeming the easii of (51 days, reported by 
Dr. Willan, as not improbable in its(di‘, and .as not without sup¬ 
port from other analogous instances. If, then, it were alleged 
by, or on behalf of, some man, woman, or chihl, that there had 
been a total abstinence from food for some period exceeding two 
months ; or if it were asserted tli.'it there had been such .absti¬ 
nence, not lioiii food only, but from Avater also, for some period 
longer than one month, we should he. justified in looking upon 
the case W’ith the utmost po.ssihle susjucion. And this mistrust 
would be greatly increased if the ]u‘rsoii so abstaining were to 
assert that no action of llu*. howels or hladde.r had taken place, 
and if the body retained anything aj)])roac]iing tin*. ])lumpiiess 
and fresh colour helongiug io he.alth. Cun it he necessary to 
add that, if these things wen; pn‘.sent to justify the strongest 
suspicion, the making siicli person the. suhject of exhihition, and 
still worse, of gain, would add indigiiati(ni to doiiht, and leave 
the sceptic with no ulternativc but to demand the decisive test 
of the closest surveillance ? 

Two English cases, in which this severe, test was apjdied, are 
now oil reconl. The one is tliat of Ihc Fasting AVonum of Tut- 
huiy, the oth(!r of tlie Fasting Girl of Ayal(!s ; for we pass over 
all cases in which the assertions iija<le, hy, or on behalf of, fast¬ 
ing persons have not been thus tested. Ann Moore, the Fasting 
AVoman of Tnthury, was .^>8 years of age in LS08, when she asacrteil 
of herself that she liad gone twenty months without food. She 
alleged that four years belure that date she had a seven; attack 
of illness which lasted thirteen -we.eks, that her recovery was 
not complete ; for she was subject for months afterwards to 
violent fits and spasms at frequent and irnigular intervals. A 
year later she had another s(;V(;rc illness that lasted eleven 
weeks, and was followed only hy loss of appetite and indigestion, 
increased in 1806 hy nursing a hoy aflected with a repulsive 
disease. From October in that year to b\;bruary, 1807, she ale 
a penny loaf in a fortnight, aiul drank a little tea without milk 
or sugar. From that time till November, 1808, she lived, she 
stiid, only on water and tea. The case having been puhlislied 
in the ‘Monthly Magazine’ early in 1809, created a gre.at sen¬ 
sation, .and led to donations oi‘ money, on which the woman 
lived four years. But, in 1813, a few scientific men in tlie 
neighbourhood determined to sift the matter to the bottom. 
They got lier to consent to have her room guarded and watched. 
This was done during nine, days, at the end of Avhich time the 
woman gave in, being terribly emaciHte,d, and now really almo.^t 
starved to deatli. She asked for footl, recovered her strength, 
and set her mark to a written confession, in which she admitted 
that she had occasionally taken nourishment during the hist six 
years, .and liumhly asked pardon of God and man for the wicked 
deception she hail practised. 

This history of Ann ]\Ioorc is a further iihbrcviation of the 
abstract given in‘All the Year Round.’ The account of the 
AVelsh ^l^sting Girl must be taken from Dr. FowleFs work 
already referred to, which derives a special interest from the 

{ )rominent part played by its author in the cjise from first to 
ost.' 

Sarah Jacob, daughter of Evan J.acob, a rcspcctabh; and 8<d- 
vent tenant farmer, was the third child of a luMilthy family of 
seven, living in a mean-looking house, with tluitched roof and 
clay floor, in wliich the girl and her parents occupied the same 

omnll 1..V.1 C!l.» V.»»» XTr... 1 hi linrmn 

to attract public attention in 1867, when she was not more tliian 
10 years old, and she died Dec. 7,1869, little more than 12|| years 
of i^e. She was a fair, good-looking child, intelligent and pre¬ 
cocious, impressionahle and emotional, fond of finery, and 
addicted to the reading of religious books, and the reciting and 


composing of verses. In February, 1866, when nearly 9 years 
old, she had .an attack of scarlet fever, followed by acute pain 
of stomach and vomiting of blood ; and from this time, as it is 
alleged, she kept her bed. The pain and vomiting were soon 
followed by strong convulsions, with arching backwanl of the 
body, and symptoms of pleurisy. The body remained rigid for 
a month, she took little food, and grew thin. In April, 1867, 
she was treated for inllamination of the brain, and about this 
time is stated to have taken no food fi)r a month, tliough the lips 
were moistened from lime to time with beer, and only scanty 
evacuations of eitliiir kind wi*re- pa.ssed. After tlie inflammatory 
attack she lost her hair. The tits, which had been convulsive, 
noAv* changed to short losses of consciousness, with sudden wak¬ 
ings and iliiowing about of tin; arms ; and the left leg was stated 
to be rigid. On the lOth October of this year (1867), she is said 
to have cea.sed to take any kind of food, on the 6th of the fol¬ 
lowing month to have had the last discharge from the howels, and 
at the end of it to h.ave passed nriiie for tin; hist time. 

AV^e gle.an from the detailed accounts of the, case that tlie 
father .is-serted, .aiul the jjiihlic were, asked to believe, that this 
girl took no food whatever for two years and two months, and 
the last week of watching; and nevcrthi‘le,s.s, during the first three, 
weeks of this total ahsliiience, llie bowels were not only fre- 
(luenlly aii<l hugely ndieved (])os,sil>ly of m.atte.rs collected' pre¬ 
viously), hut tiiiit the usual (piantiiy of water was passed for 
several weeks, that the. hair which had fallen off grew again, 
thick and long, that, her naturally healthy look was more than 
maintained, and her Imlk .apparently im'.reased. 

It was at ihc jwriod to ivliich we are referring (October, 1867) 
that visits of curiosity commenced, .and soon hecaine coniinoii, 
followed hy their natural couse(]Ueiices—presents of money and 
books, mostly religions. The girl was gaily and fantastically 
dressed, and got u)> for show, soiiu;what after the fashion of a 
bride. By tlie end of the. year 1868, the case became, so 
notorious that visits givw more and more numerous, railways 
and local guides coming into rtu] nisi lion. A local reporter and 
sever.al medical visitors now appc.air upon the stage. In the spring 
of 1869, a puldir mec'ting Wii.s Jield, and a watching committee 
a 2 )pointed mIiosc intdliciency and J'ailiire an* duly reported at 
•). 22 of Dr. Fowler’s work. Other visits of in((uiring and intel- 
igent jiersoiis followed, and on tlie 7th September, 1869, Dr. 
Fowler wrote a letter to the ‘ Times,’ giving the results of a 
eareful and judicious iiiipiiry currieil as fai“ as the p.arents would 
permit, and giving it as his opinion that Sarah .Jacob was de¬ 
ceiving her ])ar(;nts, anti that it was not possible to slate what 
part of the synqttoms resulted from “ a morbid perversion of 
will,’’ and what from “ inteutionid dec.idt.” 

The complete publicity thus given to the case, led, by ste]i3 
not nec.(‘s.siiry to describe, to the Brh'ctitm of four trained nurses 
from Guy’s Hospital, to visit and kee]) constant watch over 
S.ai’.ah J.aeoh, in order to ascertain whether she got food .and 
drink, or not. Certain medical men were also selected .as visitors. 
An early re.sult of this ])rocedure was to dis])r()ve one of the as¬ 
sertions made hy the p,arents In the effect that the usual dis- 
chargc.s from the howels and bladiler were absent. The liistory 
of the c,%se. from day to day is one of gradual loss of strengtli, 
development of feverishness, ri'stlessness, .and occasional deliriiim, 
progressive quitdvt'uing of the pulse, and the exhalation from 
the l.iody and breath of a ^’i-ry ])ec.uliar and highly olleusive 
odour. In .spifi; of the warning.s given to the. father, no food or 
drink was siqiplied, and on the eighth day the girl died ex¬ 
hausted and insensibh*. 

On the 21st Deci-mber, JHfJO, .an inquest ivas held, and evi¬ 
dence given a.s to the stale of the body after deatlu It was plump 
and well forme<l, .and covci'ed with iat from liulf an inch to an 
inch thick, there ivas no obstruction in any part of the alinieu- 
tory canal, .and all the important org.ans of the body were sound. 
The body was pt;rfeclly free from disoa.se. The /piry biought in 
a vcixlict to the effect that Sarah Jacob died from starvation 
caused hy the father’s neglecting to induce the child to take 
food. 3'he father was accordingly committed for man.slaughter, 
but admitted to bail. The case wa.s then taken up ))y the 
Government, and on the 26th February, 1870, summonses weixs 
served on the five medical men ivho had been in attendance 
during the watching, and on the pai’cnts of the girl ; and a ten 
'.VUG »icld bcfoi’s tfie bench mn.nat.rnfe® ad¬ 
journed, and resumed. The result of the iiupuiry was the 
acquittal of the medical men, hut the committal lor trial at the 
next assizes of the pai’ents, Evan and Hannah Jacob. On the 
13th July, 1870, the grand jury found a true bill, and the fol¬ 
lowing day the trial took place, which issued in a verdict of 
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guilty against both parents, with a recommendation to mercy of 
the mother, 

Tims ends this distressing case of Sarah Jacob, the victim of 
the same form of starvation that proved fatal to tlie thi’ce who 
died among the thirteen shipwrecKed sailors in tlie case com¬ 
municated to JJr. Guy, and to tliose who perished soonest among 
the eighteen, of whom Captain Casey was the solitary survivor 
on the 2«th day. The death, certainly not due to disease of any 
vital organ, or to any ohstruction of the alimentary canal, took 
place by exhaustion before there, had been time for that long- 
continued and progressive absorption of the fat and tissues of 
the body which occurred in the cases reiiortcid by (Jiirrie .‘ind 
Willan. To these quicker deaths, attejuled by only slight h>.s^ 
of substance, the analogy of medical nomenclature justities us 
in aj)plying the term Acute Stari'atvni, In Die ins'tiiiices just 
adverted to we have cases of death in men under combined ]ui- 
vation and exposure in less than 12 days (in one instance in 11); 
and to these we have now to add the deatli of a girl of 12* years 
of age, apparently liejdthy, but ill-prepaivd for total .'ibstmencc 
from food and drink by iiiojv lliiin two years spent chielly in 
bed, dating from a rec(jvi‘ry not conij)lete from a smies of mala¬ 
dies, comjirising scarlet fever, aciiti*. gastric derangement, syni])- 
toms attributed to inllaniniation of the luain, jj^^^risy, and 
anomalous rigid s]»usm.s oi' some c.ontinuanc.c. 

For a full examination and discussion of all the fac.ts of Ibis 
curious and instructive case, tin? reader is referred to the work 
of Dr. Robert Fowler, already cited, where will also be found 
(in the text and notes) refereuces to most of the cases that 
illustrate this subject of Fasting. 

FATA MORGANA, an atmos]ilu‘rie ])lienoinenon due to 
unusual refraction [Rkfiiao tjon, hi. CJ. a'uI. vi. col. {)Ur»], It has 
been cliieliy observed in the Strait of JMessina, between the 
coasts of Sicily and CMal)riii. The images ol' men, of liouses, 
&c., arc occasionally seen from the coast, sometinuis in the water, 
and sometimes in the air, or at the surface of the water, and oc¬ 
casionally moving with great rapidity. The same object has fre- 
(luently two images, one m the natural and tlui {dher in an inverted 
osition : the images of a single object are- also Honietimes coiisi- 
erably mnltijdied. 

FATE. [IAtaijsm, E. 0. vol. iv. col. 29.1 
FATES. ri’ARCiK, E. C. vol. vi. col. 290.J 
FATIGUE of metals, a nietajdioric.al e.\])ression wliich lias 
been applied, very aptly, to a n iiiarkable deterioration of the 
resisting powers of iron and steel, when emidoyed in construc¬ 
tion, wliich takes place gradually in cuur.se of time, and Avhic.b 
has been the subject ot much iliscussion. For exam])le, it is 
well known that crane chains gratlimlly become unsafe after 
having been some time in use, and that they often ultiiuately 
break, with loads considerably le.ss Ilian those wliich when new 
they supported (juite solely, lii the same way, railway carriage 
axles, after running some years safely, break suddenly with no 
apparent cause. In both these cases we may .say that llie metal 
had deteriorated or become, hitigiu'd, and the precise nature of 
the change indicated ]>y that name is now to some extent at 
least understood. 

For a long time the fracture of crane chains and railway axles 
after long use, was altiibuled to a molec-ular change in the 
structure of the iron or sb'-el, wherelty llie. librons original slrnc- 
lure was destroyed and a new erystalline structure .superinduced, 
and it was supposed that, whilst iron in the libroii.s state wa.s 
tough and ductile, it became hard, rigid, and brittle in the 
crystalline state. Now, undoubtedly, the chains anil axles 
which break suddenly in the. way above described, do geiiendly 
liruseut a bright crystalline fracture, very dilferent from the 
appearance of n piece of good iron, broken by slowly applied 
resHure. But, it is now known, that the most ductile iron when 
roken very suddenly, a.s by the iiiqiact of a camion hIkjI on an 
armour plate, lias the same crystalline ai)peiu'aiice. And, hence, 
although probably some molecular change does take plai;e in 
iron Buljjected to long continued vibration and impact, we have 
no right to assume that the mere ajipearonce of a ciy.stalliue 
fracture in the broken pieces is a suilii-.ient exjdanatiou of the 
cause of their fracture. If the production of a crystalline struc¬ 
ture^ by the formation of planes of weakness cutting up tlie 
original fibre of the iron into crystidlinu forms, were the true 
explanation of the fatigue of metals, then tlie statical strength 
of the iron after long use would be found to be less than the 
original strength, but usually tliis is not found to be the case. 

The true explanation of the phenomena of the fatigue of 
metals is to be sought in the verv different action of statical and 
dynamical loading forces. WitJa respect to dead or i>erfectly 


quiescent loads, the strength of metals probably does not de¬ 
teriorate in course of time, at all events unless the loads produce 
stresses in excess, and probably veij much in excess of the 
ordinarily assumed limit of elasticity mr the material But with 
resjiect to «lyiiaiiiical loads, or loads applied to the bai’ with velo¬ 
city and producing impact, the case is very different. Suppose 
a weight of vf lbs. is ilrojijied on a bar from a height h feet. It 
will have accumulated, before reaching the bar, a quantity of 
work equal in tr h foot lbs. That work will be expended mainly 
in bending the bar, or in elongating or compressing it, and the 
capability of the bar to absorb that work will be a function of 
the distance tlirongli whicli it is bent, elongated, or compressed, 
and of the re.sistanee ol‘ llie bar to deformation. For a bar under 
teiLsile stre.ss, the work done in elongating it is simply the half 
of the product of the ultiniaic tension and the ultimate exten¬ 
sion, so long as the limit of elasticity is not exceeded. Beyond 
that limit, as the cxten.sion is no longer proportional to the ten¬ 
sion, but increases in a greater pixqiurtion, the work done is 
greater than the half of thi; above product, and may appinach, 
but cannot reach, the ipiantity represented by the whole of tlie 
product of the tension and extension. In any case the jiowcr of 
the bar to resist dynamical loads will be seen to depimd, not only 
on the statical strength, but also on the distance through which 
it yield.s. Now, in a crane chain in eomstant use, while the 
statical .strength may not at all diminish, the power of elongating 
under stress does diinini.sh. The chain take.s gradually a larger 
and larger set, and of its whole capability of elongation when 
new, a great i>art is thus gradually expimded. When such a 
chain ultimalely breaks, it may be with a comparatively small 
load, it will be found to have given way during some sudden 
surge or imjiact ol' the load on the chain. It gives way nut be- 
ean.se its strength is less, but l>ecause its ])ow(!r of elongating, 
and therefore its power of absorbing the work d(»ne on it during 
the impact, is diiuinishe.d. A similar exj)lanatioii might be 
given of the, caii.se of the failui ‘0 of railway axles after lung .ser¬ 
vice. Then*, may be crystallization or otluT causi's at work in 
cerluin ca.se.s, and this crysluliizatiuu may be due to vibration, 
to heat, or to magnetic or electric action, as some have supposed. 
But of all this, much more evidence is rispiired than has yet 
been adducetl. In the meantinu! a ])Iain and obvious cause of 
many of tlui uc-cidents often attril)iited to erystallization is the 
large permanent set imliiced giudiuilly in the structure. 

it is reiiiaikable that the rigid molecular state induced by 
continued loading seems to bt' completely, or almost comph'tely 
reiiiovetl, and the lost ])ow(T of bending or elongating to be re¬ 
stored, Ity the proc.ess of anni‘aling. It is desirable, therefore, 
with crane ehaiiis and similar structures, especially if they arc 
heavily loaded, to anneal them at a red heal. Irom time to time, 
and tl'ius to re.store their ductility. Further, it ought to be 
remembered that the <leteri oral ion w'ill be mncli more ra]>id in 
projiorlion a.s the intensity of stress due to the- ordinary loads 
IS greater. In crane chains and siinihir structures the factor of 
safety should be vi-ry large to diminish tlie rate of deterioration, 
FATNESS. fOiM'JsiTY, E. ('. vol. vi. col. 12.J 
FATTENING GATTLE. |G.vttlio, E. (J. vol. ii. col. (J78 ; 
(■ATTLF Manaijemfn'I', E. (_\ S. Col. It may be well 

to ])oinl out, in connection with this subject, that there are 
two iuode.s of fattening stuck of all sorts : one, and that the 
older, consists in debarring exercise, and gorging with food ; the 
other, and more modern one, in an ahundant supply of whole¬ 
some and nutritious food, with facilities for moving about, and 
.sbelter easy of access. This latter method, in the hands of the 
more intelligent Scotch farmers, has been found to produce a 
nnire wholesome and delicate food. 

FATTY DEGENERATION, in Pathology, a form of struc¬ 
tural disease in which the oil-glolmles, naturally present in 
.■small nimibers, and of small size, in the coats of tlie vessels 
around the muscular fibre, and in the secreting apparatus of the 
several organs of the body, sucli us the liver and kidneys, are 
multiplied and enlarge.d, .so us gradually to replace and cause to 
shrink, the clficieut ])ai’ts of the several structures and organs. 
Ill this way, the vessels lose their strength and elasticity, the 
heart its muscular power, the brain its firm consistence, and 
such organs ns the liver and kidneys their faculty of secretion. 
[Kidneys, Diseases of, E. C. vol. v. col. f)3; and Heart, Dis¬ 
eases OF, E. C. vol. iv. col. fJ28.] 

FATUITAS, from fatuns, without flavour, insipid. As 
apjdied to the mind, it is .synonymous with morosis and amentiat 
with its two degrees or forms, idiocy and imbecility. 

FAUCES, that part of the throat which is seen when the 
mouth is open and the tongue depressed* On looking into the 
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open month, we see a soft curtain, with two arched edges and a 
round body in the centre. The ciu-tain is known as the velum 
lendulmn paktti, and the round body as tlie uvula. The arched 
^orders are double, and i-ontain between them (one on each 
siih;) the amyifdaJa’y tonsiU, or almonds of the ears, wlncli are 
inllamed and swollen in cpiinsey. From the faiuass there are six 
passages—two leading upwards to the nostrils, two (the Eusta¬ 
chian tubes) leading to the internal cau's, one fonvard, tp the 
windpipe, and one backward to the gullet. This bust is the 
largest, and, under the name, first of phanjtu) an<l thtui of (rmpli- 
(tffus, conducts the food to the stomach. 

' FAVUS (a honey-comb), a i)usiulc, succeeded by a yellow 
circular scab, bearing some resemblancci to a honey-comb.’ 

FEATHER WORKING. [Feattierk, E. 0. vol. iv. col. 

An extension of this trade has been made Anthin a htw years, 
due chiefly to imiU'ovemcnts in dyes and dyeing. Th(^ use of 
ornamental feathers in ladies’ bonnets, hats, and head-dresses 
fluctuates of course with changes of fashion ; wh<*nc(^ has li*- 
sultcid, at particular times, an increased demand foi- the feathers 
of the ostrich, pheasant, ptaimigan, ]»eacock, argiis, ibis, heron, 
sea-gull, black cock, owl, and (»the]‘ birds. The demaiul for 
ostrich feathers varies so niueh iliat the imports into England 
have ranged from 70d(t lbs. to J1(),(KI0 lbs. in twenty years. 
Feather screens, jjamsols of marabout fi\‘ither.s, and feather 
flowers have become more ])revalent sineii the intr«iduction of 
brilliant neAV dyes ; and leatheTs are also nsi-d, with or Avithout 
fur, in tbe prodiie.tiou of muffs and ea])es. At the, Faris E.xlii- 
bition in 1867 a. fme collee-tioii of ostricb feathers from Soufb 
Aliiea was displayed, ami another from Algeria, sent by M. 
Hardy, director of the Algerine .Jardin <l’AccIimalalioii. Most 
of the feathers Avorn in Weslem Kiirojie come from Russia, 
rohiiul, luiits of Geiimuiy, and the. llaltic provinces, and range 
from l.s. (id. to 2().s', per jxmnd ; hut plumage <»f brilliant colours 
conies in cousideraT)le degree IVoni South America and other 
inlerlropie.al regions. The c<m.snnipti()U of bed-feafliers bus 
largely lucreast'd in England sine.e flu* remoA'-al <tf a dut\ for¬ 
merly imposed upon them; tla-y amount It) about f 0,()<)() cwt.s. 
auuuidly, on aii average of ree.eiit years, having a. wboles:de value 
of probably 60,(K)U/. The Raltie ]novin<‘es are the chief sources 
of the sui)j)ly. 

FEJiRltJlJLA, a continued fevei- ui' slight degree and short 
duration,terminating generally AviUiin iweuty-foiirhours,ami tine 
to such trivial causes us fatigue, (tx])o,sure to cold, heated rooms, or 
excess in eating and drinking. It. is otherwise known as fe.vei- 
ishness, simple fever, or fchru cjihfinrra. 

FEBRIFUGE (/’/>?•«, a tiwer ; fuyo, to disjud), a remedy 
against fever. Cold Avatcr, given as a drink to fever ])atieuls, 
Avas called by Dr. Hancoeke fchrifutjnm nitujmvni ; and there 
Avere in use in former tiim.'s febrii’uge oils, ])owd(*rs, .‘.^alt.s, ami 
spirits. 

FELL; FEIdiMONClEll. The fell is one of tbe general 
names for tbe bide or .sUiii of an animal ; and llie lellmonger is 
the Avorker Avlio separates tbe wool or luiir fnuu the membrane. 
Usually, the felliiioiiger operates on ,she.t!pskiiis, selling tli(‘, wool 
to tlu' Avoolstapler, and tlie .skin to the h!atlier-dres.ser or the 
])archmenl-maker. Fellmuiigering is a dirty and uni»lea.sant 
operation, mostly rec|uiring some di’gree, of fermeiitatioii in the 
Hiih.stance to facilitate the se])arat.ion of the Avoul from the mem- 
liriuie. The subse(juent ])rocesses Avhich the iiumihram! or skin 
passes through are (hiscribed in Le.xtiier Manuf/cture, E. C. 
vol. V. col. 160 ; and Parcitment, E. (J. vol. ri. col. 201. 

FELLAH, the Arabic name for the ajpicultiuisi of Egypt. 
The Felhihs, or more properly Fellaheen, I’unii about tAvo-tbirds 
of the population, and are the direct (lesccaidants of the ancient 
Egyptians, thougli much intermixed Avith Syrians, Copts, &c. 
Their lot is hartl, their earnings heiiig very small, .uid their 
political and social condition Avretclied ; yet, despite of extremely 
l)Oor living and constant drudgery, tlu^y are hardy and rohust, 
and capable of undergoing severe labour. The Felhlheen are 
strict Mohammedans, hut are despised hy the Turks, and looked 
down upon even by the Arabs, avIio, though they Avill some¬ 
times marry Egyptian girls, Avill not allow their daughters to 
uiaiTy Fellalieen. Lane and other.s, avIuj have i-esided long in 
®Syi>t» describe them as intellif^nt and docile, but idle, licen¬ 
tious, jealous, and revengeful, f EayrT, E. 0., Gcog. Hiv. vol. ii. 
col. 886.1 

FELT MANUFACTURES [E. C. vol. iv. col. 45] are in¬ 
creasing in usefubiess and impoitaiice under many circuiristances 
ill which Avoven fabrics Avere formerly used. Wlien it Avas 
found that felted cloth would be available for carpets, it was a 
natural transition to apply such a mode of making cloth for j 


gariuent.s as a eliea]> substitute for woven cloth. At the Paris 
Exhibition of 1867 Avere displayed felted AV'oolleii yai’iis, us made 
by M. Vouillon, of Loiiviei’s. ''riie fibres of Avliicli they consist 
pe not spun in the usual Avay ; the delicate sliver is eonducted 
into an apparatus where heat and fric tion so link or entangle 
the fibres as to n-nder them strong enough foi- Aveaving. The 
a]>j)aratus reejuired is much smallei- than the complex spiiniing- 
niac.hiiKi; uiul the felwd yarns are found wcdl suited foi- Aveaving 
into inanth- and cloakinjr clotli, coverlets, Avrappors, and other 
tahrics in AA'hich Avaniith and lightness are (•oml)iued riujiiisites. 
Cloth is iiGAA-^ made of feltc'd yarns coiitainiug 60 ]>er eeiit. ot 
shoddy to 40 of iie.AV Avool. These yarns can neither he made 
so fine jior so strong as by .sj)iiming ; but they are remarkably 
light comiiai'cd Avith their bulk, of a. more regular degrt*e of 
.softness llirougboul, and Avarmer for Avear. At tbe Loiulou lu- 
teiiuitioiial E.vliihiliun of 1871 was a colb'ction of felts for 
])iaiiofori(i manufacturers, to face the hammers and dampers, 
contrihuted hy the AVandle Felt Company. There were also 
.some remarkable s)K*cimens in the India Departnumt, in Avhicdi 
])a11erns are fonued hy felting <)r beating in avooIs of diilerent 
colours. Cue kind of felt, for ])()lisbing marble and glass, is 
noAV made lialf an ineb in thickness. 

FJHiUfJOA (Italian fch'fra, Spani.sh falfta), a light, galley- 
likci ves.sel ]»eeuliar to tlie M editerraneaii. J t is long and nuiTow, 
with a .sharp projecting how; has two masts Avhich cany large 
lateen .sails, and in calms or against licad-AA'inds is propcdled 
by twelve or more oars according to its si/.Ci. Armed with a 
heavy gun, it forms a serviceahh* cruiser. 

FENCES. By tin* gmieral law of this country, no man is 
bound to surround bis jiropert.y willi a fence*. A high Avail, for 
the. ])urj»osc; of ])ri-.ve.uiiug de,])redatious being comiiiittod, say, 
u])()u bis orchard, is tbe mere voluntary act of the owner. 
Thei’efoie, if his Avail he in ruin.s and partly fallen down, or his 
fence al*out hi.s meadow he defective, his rights at hiAV against 
trc.s])as,scrs are in no way iinjiaired hy this condition of his 
fence's. There* being no ohligation on the owner of the field to 
fence it, the liability of tliee oAvner of cattle for tresiiaSsing 
show'.s tliiit the obligation lies upon him to prevent his eaitllo 
si raying. 

But a liability to keej) fences in rejiair may arise by prescrij)- 
tion evide*nced l)y long usage. Preseri])tie)ii preisujmoseis a grant, 
ami a grant, if lost, is admitted to he e.viehmced by long use. 
Heuee lliis liability ivsti. ui)oii the meroAvill ami pleasure of the 
e)wner in tinu'S gone* by. The Iuav, boAvewer, in construing 
such a use, Avill limit tlu*. c,oiTes])on(ling right Avithin the nar¬ 
rowest hounds, that i.s, to the e)wner e)f tlie land imnu'diately ad¬ 
joining. Coiiseepieully, if the c.attle f)f A stray through the close 
of B, ami so get u])oti ilie meadoAV of (!, hy reaW of the hud state 
of the fences of C, A is nevertheless liable as a trespasser, not- 
Avitbstanding the liability of C to fence as sigainst 11, and the 
non-repair of bis fences. For the cattle b(*ing tbe prn])erty of A, 
and bis field nut udjoiiiing C’s lueadoAV, A bad no right us 
against C to buA'e his huices maintained in proper rei)air. A, 
indeed, might have suc-b a right as against B, the adjoining 
owner to A ; so tlmt if B’s I'eric-es Averc in bad condition, A Avould 
be no trespasser if bis cattle for that reason strayed into B’s 
liidd. But whether he Avere a tresj)a.s.ser or not as against B, 
Avhether B Avere under obligation to A to keep Ids fences in 
repair or nut, that would in no iU*gre,e Avhatever affect A's rela¬ 
tion to C, to Avliom, as not being his adjoining OAvner, he remains 
liable for the ti'esp{iB.s of his cattle upon C’.s meadow. 

Out of this state of the Iuav relating to the obligation to erect 
and maintain fences has in some jiarts of the country arisen a 
sort of casement or licence, commonly but improperly denomi¬ 
nated a right of common jfutr ('ausc de vicinafje. This might 
happen where u field bidng subject to certain rights of common, 
for the pa.sturing of the commoners’ cattle, adjoined another 
field which, as usually Avas the case in early times, lay open and 
iinfeiiccd. That being the state of things, the cattle of tlie coin- 
monel’s might he c.xpected to stray from the field over which 
the rights existed into the adjoining meadow, AAdiere tlie rights 
did not extend. The cattle, however, were not deemed to have 
trespaased, because of the so-called right of common pur cause de 
vicinaffc. It avus simply on ea.semeiit which had gi’OAvn up 
through long use, originating in mutual convenience and good 
neighbourhood, and prevented the owner of the adjoining field 
from treating it as a ca.se of trespas.^, as he otherwise might. 
This obligation, however, on such adjoining owner would not 
include the case of cattle not the property of a c, mmoner, or the 
case of cattle which Avere not conimonable caUle, or the case of 
commonable cattle the property of a commoner, if in this last 
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case the cattle before Rtrayinf» had not been put upon the field 
subject to the rights of cdiniuon. 

If the owner of a iield, in the exercise of his lawful rights, 
disturb the surface of the hind to such a degree that it becomefc 
dangerous, lie. may thereby subject himself at coniinon law tc 
the iluty ol' erecting and maintaining fences for the protection of 
life ami proi»erty. For instance, if he open a pit in his own 
field so near the side of a puhlic highway that travellers might 
in the darkness of night stray from tlie Jiighway and fall into 
the pit, he is liable, in case of such an aceideiit, to an action for 
damages on the ground of his negligence, in not fencing. Tin; 
same law would hold if the pit were near the side of a footpath 
acro.ss the field along which the puhlic, had a right to go. Thi 
is also the law if a trap-door he left o]»en and unguarded in tin 
entry which leads through the premist's oJ‘ a shoiimaii oi* ware¬ 
houseman, and along wliich, by tlie nature of the owner’s hiisi- 
nesB, the public are invited to pass. 

A somewhat novel case occ.urnMl a few years ago in respect of 
a horse which was lost through falling into a ]»it left unfenced 
in the field into whicli Ihe liorse had been pl.u ed. Tlie owner 
of the horse was also the surface owner of tlie field in ipiesti 
But the miuerals under tin*, field belonged by grant to the de¬ 
fendant, who had the right to get Ibe minerals, and for tli 
pur]K)se to dig the pit in tlie field. The iiuestion, under these 
circumstances, was, upon whom lay tlie (diligalion to fence, th 
pit—upon the surface owner, wlin de])a.stured the, liehl with hi 
horses, or upon the mineral owner, who liad dug the j»it 1 Ther 
was no authority upon the question. The (.’ourt held that h 
who had disturbed the surface for his own ]mr[)oses was hound 
to fence, round the dangers thus created ami laid ojien by liim in 
the way of others. 

It looks as if the jirinciple of this ease hud already been upjdied 
in the case of a canal < oni])auv who had cut tlirongh a public 
liighway by means of tbeir canal, ami continued ibe roadway l>y 
means of a swing-bridge. The biblge ujion a dark niglit was 
open for the puImposes of tiufiic on llie. canal, but was left ill- 
ligbted and (piite unguarded, s(» that a m.'in while passing along 
the road fell into the canal, and was drowmul. The e,nmi) com¬ 
pany were in these circumstances held liable to damages at 
common law Ibr their negligence. 

It was not possible fur the LegiLslature. to leave lailway com¬ 
panies to their ojitioii and to the conseiiueuces of their choice 
under the principles of common law. Tbeir lines are every¬ 
where, the trallic exceedingly dangi.-rous to human life and to 
live stock, and the result was what could not have been avoided, 
a compulsory enactment (8 & fi Viet. c. 20, s. (>H) leipiiring these 
companies to fence their liius. The elfec.l of this statutory «luty 
being imposed dejuives sucli conijiaiiies ol' the advantage of the. 
plea that the ])laiiililf’s cutth! through his own negligence were 
permitted to stray upon the. railway, if it can be, shown that the 
cattle got thm-e through tlu; defective eomlitioii of the. comjiany’s 
fences. 

It seems a little late in th<^ day tli.at only by ihe 23 & 24 Viet, 
c. Ifil, s. 21, a similar duty shoidd at length have heeii imposfd 
on the owners of mines to*fence ajiy ])it which they n)»andoii, in 
order to prev'^ent tlie riicurrence ol those luuTowing tales of 
sudden and iinaccountable disa])}»earanee of iesi)ectubl(! iudi- 
viducils, and the subsecnient discovery of their remains at the 
bottom of an abandonetl jiit b'ft unl'em ed, as a man-trap for the 
ignorant and unwary. 

When fences are regarded as houndariiis, it may become a 
question of considerable moment in a case, of disjaiti'd ])ro- 
prietorship wlietlier the fence in question belongs to the owm*r 
on one side of it or on the other, or whether both be not equally 
interested in it as tenants in common. 

Now, in respect of the ordinary case of ditch and lieilge,in the 
absence of positive evidence either Avay there is a ])resiimptioii 
that whose is the ditch his also is the he.dge. It must b(^ ad¬ 
mitted that such a presumption looks, without explanation, a 
little unnatural. At least, to our Scotch neighbours, with their 
high farming and pitiless extirpation of trees and hedges from 
the arable land, it would seem to imjily the existem^ of reckle.s8 
and extravagant waste. However it may be regarded, the his¬ 
tory of the presumption is tliis. An owner who proposes to 
bound Ms field with a ditch must not only make it on his own 
ground, but the excavated soil must be laid upon his own 
ground. The effect of this legal necessity is that as the ditch 
deepens, the bank rises, and as there is no farther loss of terri¬ 
tory by planting a hedge on the top of the bank, this addition is 
one which hitherto has very commonly been made. Hence the 
liresumplion. 


Of course this natural presumption, which is not a preaumptio 
juris de jure, but only de facto, may be rebutted by evidence of 
acts of ownership exercised and continued for a long succession 
of years. If these acts have been altogether exercised by one 
only of the adjoining owners and his predecessors, the evidence 
assigns the ownership of the fence to riim ; but if such acts are 
by both adjoining owners, each on the side next his own field, 
they would a])i»ear to he tenants in common of the fence, and 
tliiit tlio land on which it stands is equally divided betweGn 
them us coiilerminoiis owners. 

FPlNOlNd. Any investigation into the origin of the science 
of swfird-play would only terminate in uncertainty. The earliest 
weapons were made of wood. Homer mentions brass or bronze 
ones, and many such luive been found in various parts of Europe. 
.Since, however, the art of tempering steel was discovered, swords 
have been nuide exclusively ol' that mulerial. 

The term “feiiciiig” may be a])tly applied to any kind of 
sword-play, but the definition now usually accepted is that it 
applies to small-sword play, .'iml thrusting with the point, only. 
The sinall sword ])roper is made with three blunt edges, is used for 
tlirusting only, and jh hollowed lietween each edge to render the 
bhule. stiir and light. It is often erroneously confounded wfith 
the rajiier, which, how(‘ver, is a totally different weapon, being 
llat-bladed and used for cutting ns well as thrusting. In order 
Unit greater pliancy may be obtained for ]»rac-ti.siiig, tlie small 
swords used in fencing are exactly «|uadrangiilar in the blades, 
ami Imnied “ foils,” tlie coi reet lengtli of the blade being thirty- 
four inches exactly, with a “ griji ” or handle seven inches long, 
and a barrel-slnipetl “ iiumiuel ” or guard weighing three ounces. 
’I’he, ]H)iiits are ti])ped with a piece of fiat steel about three- 
eighths of an incli in diuim'tiu'. Besid(^s foils, a leathern jacket 
and wire mu.sk are I’c.quired to guard against accidents. In no 
other country but Fi’unei! is the art of fencing so well uniler- 



1. Prime nails down. 

2. Hecond nails down. 

3. Tiorce nails down, 

4. Quarto nails up. 


5. Quinto noils down. 
C. Sixto nails up. 

7. Boptixne nails up. 

8. Octave nails up. 


stood and taught os in the United Kingdom, but since duelling 
has been abolished it has only been practised, and chiefly in the 
army, as an accomplishment and exercise. 

There are only two positions in fencing, viz., the “defence, or 
“on guard,” and the “attack.” According to the manner an 
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adversaiy places himself on {:,niarcl so should the fencer’s own 
mode of defence he chosen, and this position is usually con¬ 
sidered first. As pi-oliuiinary to placing oneself on guanl, 
the body shoiiW l^e in a sti'ictly upright position, the right 
lieel in the hollow of the left ankle, tlie feet at right angles, 
head turned sideways towards the o])i)oneiit, lelt side o( the 
hreast sliglilly tiirmul to the front, shoulders droojdiig, arms 
lowered to tlie sides, and the. hilt ol the foil ludd in front 
over the right kne(*. By bending the knees till the lett is on 
a line with, and dire.ctly over the toes, tin! right foot .should 
be advanced a couple (jf feet. This jdact*s the le.ne,er on guard. 
To ensure steadiness, the lefthi]» should be. pressed inwards, and 
the wiiight of tin! body suitported perfi-ctly etpially in an upright 
line on both legs, and tin! right knee iuu.4 not b(‘ allowed to 
bend inwards. 'Po perforin the attack or “ lunge,” tlu! fencer 
straightens his sword-arm until the ]mninn‘l is on a level with his 
shoulder, with the ituint lowered and direc.ted towanls his oppo- 
niuit’s hreast. At the sanx! time the right foot is advanced to 
about four feet from the left, and the thrust tlieii made. In re¬ 
covering to the defence, tlu! left knee is hent, tlu' hilt arm raised, 
and the right foot hrought hack to its original ]M)sitii)n. The, 
“ advance” and convsjninding “ r< ti('at” an* simjdy iwogressing 
or i-etiriiig a few .slej)s, according as the fencer make.s tlie attack 
or is in turn himsell assaih'd. 

A fencer, whet.luii' on tin! deh iice or attack, may lu* attaeki'd 
in any of the four following directions, designaleil lines of 
defence, viz. :—(]) on tile left of tlie swonl hand helow the hilt, 
termeil “the low liiU! inside' (2) on the right hiduw the hilt, 
termed “tin* low liin' outside';” {•i) on the right above the 
hilt, te'rme.el “the high line* oulsiele ; ” (4) em tlie h'ft above' the 
hilt, te'riue'el “ the high line insieh'.’’ One* only e»f tlu'se line's e-au 
he (lefe'inh'el at euieie with an ordinary size'el sword. Tln*re are 
ue'cordingly eight jiariies” for the! eh'leuie'.e', eu- two lor each line 
of attack, the tiiiger-iiails being turned down in each of the! 
tirst-me.'utioiie'd eh'signations, and iipwarels in the .seceunl, viz., 
“prime.” and “septime” or “half cire'h'” tor the leiw line' 
inside; “ se'eoinle'’’ aiiel “octave” for the', letw line eiut.sieh'; 
“tie'i’ce'” aiiel “ sixte ” lor the high line outside* ; anel “e|iuirte;” 
iinel “niiinti'” lor the high line insieh*. It will thus he se*e*.n 
that the* ele-feinie; is varie-el lue.'iely by a turn of tin* wrist. 
These jiarries are teniied “ c.e.miite'rs” wlniii the* sweirel-liand 
re'lains tin: Jiiie eif ele-l'encA' in i>ari'viug, and “ se*ini-ee»uiiler.s” 
win'll tin: attai'k is diverle'el into an eijiposite line*, /.c., from 
high to low, or ?aVc nrsu. Tn atlaeking, the: hinge or thrust 
above mentioned is the only peisition iHeid. 

J''EN01N(r, WI HE, for jiurelles and other e'licleKure's, is made* 
by the eoiiihineil preieesses of Ave'aving, lu'lting, and tying, or 
some of Iheiii, eompi'ised in WiUK DliAWlNei, E. (.'. v«d. viii. 
eed. iKi7. 

h'JtlNESTUA (a windenv, from f/>oerw, te» shine). This name 
is given te> the two e»ptinings (F, onditt and /<’. ndinuln) Avhiedi 
connect tlie lymjiaiiuni, or niidelh'. ear, with the* inner eair. 

FENE.STitA'JTON (German FcnxUimn-hiidtnr), in Arclntec- 
tiire, the arrange'nie.nt of windows in a building. The term 
is nnistly apjdie'd to Italian, and especially to astylar, editices, 
siiedi as many of tln^ Fleire-ntine and Koman palaces, uinl seime 
Loiidem cluh-liouse's and insuraiie'.e* otlice's ainl Main'.ln*ste:r Avare- 
liou.se's, whiedi are* tei a givat exte-nl ele'pe'udent eintlni feiic-tration 
feir their ge.iu*ral elfect. [Jt.vj.ian Akchitkctiiiu:, E. vol. iv. 
col. ; Window, E. U. vol. viii. col. SM:}.J 

FENIANISJM may he charaete-rise'd as, sei far (August, 1872), 
tlie peiuultimate expression of li ish disconte'iit with the rule of 
Eiighuid, esjiecially since* the* passing eif the' Act of Union in the 
year IHOO. Its ]»ee*uliarity is that it is iinlige'inms rather to Irish 
nationality than to the soil of Ireland, into whie-.h it was im- 
lortcid by Irish-Annu'ican agitateirs. Jtsnnire iiuiueeliate descemt 
las been traced tei the seieiieity of Unite-el Trishnn'ii, the nniinbers 
of wliieli, after the signal failure ed’ the*ir hope.s for tlie attain¬ 
ment of llepeal through physieal force, emigraieel in cemsidciuble 
mimbeirs to Ameirica. Here the;y ke*pt alive their nationality by 
means of various clubs and asseiciatieuis ; and it xvas on a genial 
soil that the germ of the actual Fenian breitherhood was planted 
by John O’Mahoney, originally a “gentleman fanner” of Tip¬ 
perary. Having been compromised in the abortive attempt of 
1848, he had lied to Paris, where he became the intimate friend 
of James Stcjilnnis, also a political refugee, who had estahlislieyl 
confidential relations with several members of the continental 
r(Wolutionai’y societies. O’Mahoney and Stephens made them- 
selvo.s accpiainted with tho most approved metJiods of secret 
organization; and, having matured their plans for ajmlying 
these to tho “liberation” of Ireland, consulted some Frendi 
ARTS AND BCI. DIV.—SUP. 


officei*s, veteran Iiish rebels of I7f>8, and some Ameiican officers 
who hud been leaders in tbe party of Young Ireland. They did 
not succeed, Imwever, in eliciting from tbese. persona any practi¬ 
cal syinjiathy ; and, being left to their own resource.'^, tho two 
refugees separated for their respective scenes of activity\ 
Stephens repaired to li'eland, where he founded the “ Pliocnix 
Society,” a short-lived a.asocialion, from tlui a.shes of Avhicli arose 
the more conshlerahle “I. U. B.,” oi- “Tiish Rcpuhlictui Brother- 
IkkkI.” O’Mahoney ju'oceeded to tho United States, where, in 
association with another refugee, Goloiu'l Dolieuy, he founded 
the “E. M. A.,” or “Emmet Moniiineut Association,” so named 
ill allusion to a ])assa,ge in the speecli mad(! in tin! dock by 
Robert Emmet, who re(pn ste<l that his o.jiita])!! might remain 
unwritten until full justice could he done to Ids memoiy, 
O’Mahoiiey’s first atlemid was a failure ; l)ut the, report of tlie 
movemeiils of Ste]>hens in the home eoiiiitry stirred the interest 
of file Irish in America, many of whom were induced t«» become 
members i>f O’Malnuiey’s new organization, tin* Fenian Brother- 
Iniod. ’rin* Anierieau war (IStJl—1805) was accepted as a 
training school for the adheriuits of fin! socii'ty, and a large 
iiiiiiiher of Irishmen emigrated for a season to obtain that 
iiiililary ex])erienc(* and coln*sion to the want of which they 
attrihnJed theii- failure in 1H4H. On tin* 25111 of November, 
18G:J, the first Fenian convention as.sembl(!d at Chicago ; and a 
great Fenian congress-at which six hundred delegatus, under 
the ]u-e.sideney ul the “Head Ceiili'e,” 0’Mahoin\y, assisted— 
eontimiiiig over .several days, met at. I’hiladelpliiu on the ICtli 
of October, 18()5. In the si>riiig of the last-named year, the 
Bnttherliood coulil point to branches in tweiitv-seveu states or 
districts, ranging from three to fbrtv-oin* “circles”in each ; and 
in the. army ami navy, to firteeii bninches or circles, counting 
14,(120 iiieiuhers. Tin* total nuniher of menibei's represented by 
all the circles was estimated at 80,000 ; hut the.se were not all 
iie( ('s.surily comhafaiits. A Fc-nian Sisterhood had iilso starteil 
into existence. Meanwhile secret meetings of the. Fenians of 
Ireland had hee.n held during the year 18(12 in the iieiglihoiir- 
liooil of (fioiimel ; seveial aire.sts were made in Dublin ainl 
elsewlieri! in IHG;'), including, NovenilH'i* 11th, the cajiture of 
“Head (.\*ntre ” James Stei)hens, who, through tin! conuivanco 
of a warder, made his c.'.cape on the 2ith from Kiclnnoinl 
ITisoji, Diihliii, and took refuge on the Continent; and in the 
following year tho agitation had tissuined such an attitude tliat 
at a great F<*nian mass-meeting iit N(!W York, held on tlni4tli of 
March, O’Mahoney, who ju'esided,announced that fighting 
had comineiieed in Ireland, and asked that funds might be 
furnished to sue.h an extent as would enahle. an e.vjiedilion to 
leave America witliin six we('ks. lint their first tentative effort 
was against (.'aiiada. On tlie 2iid of .lune, a party of Fiuiians, 
who luid e.rossed the Niagaia river near Biilfali), and e.stablishe(l 
theiu.selves in an emiity mill known as Fort Erie, were attacked 
by the Canadian volunteers, and linally driveti across the river, 
where many of them were cai»tui'ed by the I’ederal soldiers. Six 
seizeil on the tJainnla skh* were tiled by drum-head court- 
martial, ami shot. On tin- 7th of June, President Johnson 
issued a proclamation against the. Fenians ; and on the same- 
day, Roberts, a llciad (.'eiitre, was ari-esti'd in New Yoik, General 
Sweeney, tlie organiser of tint raid, having been taken at St. 
Alban’s the day before. 

But, a.s usual among Irish coins]lirators, distrust and division 
were early at work ; and the ollieial report of an “ investigating 
committee” appointed hi impure into the affairs of the Fciiian 
Brotherhood in America, iu 18G(), contains the following jias- 
sages“ After a careful examination of the affairs of the 
Brotherhood, your eoiumittee finds iu jilmost every instance the 
cause of Ireland made suh.servieiit to individual gain ; men who 
Avere laudeil as patriots sought every c)])portunity to plunder the 
treasury of the Brotherhood. . . . Never in tlu* history of tho 
Irish ])eople did they I’cpo.se so much confidence in their leaders; 
never lH!fore AVere they so basely deceived ami treacherously 
dealt with. . . . Faid patriots and prof ess ionfU martyrs, not 
satisfieil Avitli depleting our treasury, connived at posting the 
English authorities in advance of our movemcni.s.” 

At home and elseAvhcro the Fenians indulged in various 
desultory outrages, comprising the assa.ssiiiation of policemen in 
Dublin, April 3()th, 1866 ; a demonstration against Chester Castle, 
February Uth, 1867 ; arising in the neighbourhood of ^Harney, 
February 12th, aud disturbances in Leinster and Munster, in 
Mai-ch, 1867; the attempt to rescue tAVo Fenian prisoners 
and murder of a policeman at Manchester, beptemher 18th, 
1867; an attempt to liberate tAvo prisoners charged with being 
parties to the murder of the policeman, by blowmg up tbe wall 
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of tlie House of Detention, (•lorkenAV’ell, Dcicember l.'Jtli, 1867, by | 
which six Iversons Avere killecl and a large iniinber injured; and 
an attem])t at tin; assassination of the Duke of Edinburgh, at 
Sydney, March 12th, 1868. Such exploits Avere natumliy at¬ 
tended by arrests, trials, coimctions, executions, an<l lemia of 
iraprisoninent; and the last Avere- followed by agitati{»n for the 
release of the convicts, several of Avhom were conditionally 

i mdoned in December, 1870, and deported to America in 
ariuary, 1871. The latest and Avildest ]iublic atteni]»t to 
procure the release of the prisoners still in confinement was 
made by a young man nunusl Arthur O’Coimor, on the 2‘.)th of 
Febinary, 1872, Avho sought to alarm and iroeree the f^hus-n into 
an order for their enlargement. [Victoria, E. ('. S. 

Biog. DIa'. col. 1178-79.] 

Fenianism has rcieeived only a very liniite<l sup]Aoii from the 
Roman Catholic clergy ; and on tlu' 12th of January, 1870, the 
Pope by a special decree placed the Fenian .societies !unonght 
others lormerly condommtd for ])lotLing against the ('hurch ov 
juoperly constituted autliorities. The Fenians projKts«-d to 
themselves the rectilication, hy force of arms, <if the Avrongs of 
Ireland ; the estahlishment of arejnihlic for Great Britain as Avell 
U8 for Ireland ; the entire reconstrmJion of the goA'crnment ef 
the em])ire, and a 7‘edislribntio]i of ])ro])(‘j’ty iipoji j)rinci])les 
distinctly communistic., ^riic name Fenian Avas a«htpted hy 
O’Mahoney for his 1 botherlmod, .'ifter the Fenians, Fenii, or 
Finians, a national militia estJihlished in Ireland hy Fin, 
Fingal, or Fionn, the son of Comhal and son-in-IaAv of King 
Cornmc (a.D. 2B1 —aa’Iio Avere bandc'd together hy voavs of 
chivalrous honour, valour, and di.dntercstedness. 

Since the oolla]»s(‘ of Kenianisni a iioav corporate exjumcni of 
Irish grievances has arisen in tlie IIo.mk GoviaiNMKXT Associa¬ 
tion, AAdiich, hy “pi'aceful and c.onstitutionui means,” asjdi'es to 
more luodcuute changes. The Home, Rule movement, Avliose 
conductors claim to have inheiited the constituti(niul princi])les 
of 1782, ha.s already throAvu out hiunclnis in the princijail cities 
and towns of the United Kingdom. The. hdloAving are the 
“General Principles" of the “ Home Government Association” 
in Ireland, from Avliich the ]»rogramiJie of the “Lomhm Irish 
Home Association ” A'aries in one or Iavo details, and chiefly in 
the Avay of omission ;— 

(1.) This Association is formed for tlie ]iuri)ose of obtaining 
for Ireland the right of self-guvernnient hy means of a National 
Parlianieiit. 

(2.) It [is hendiy declared, as the essential ]irinci)»le of this 
Association, that the objects, and thk om.y oiukcts, contcni- 
jilated by its organisation are—To obtain for our country the. 
right and priA'ihigeof managing our oavu affairs by a Parliament 
as.seml)led in Ireland, c.(»in])()sed of !lev Ma)«‘Kiv 1 lie Sovereign, 
and her successors, and tin* Lords and Uoinmons of Ireland : 1^) 
secure for that Parliament under a lederal arrangemenl, the 
right of legislating for and regulating all inaitei-K relating lu the 
intenuil atlairs of Ireland, and coniiol over Irish resources and 
revenues, subject, to the obligation of contribnling our just jn-o- 
portiou of the Imperial expenditure : ’J’o leave to an Imperial 
Parliament the poAver <if dealing Avith all (jiiestions allecting the 
Imiierial (.’roAvn and GovernnnMil, legislatitm reganling the 
colonics and othei' dejH'mlencies of the b’roAvn, the relations (d‘ 
the United Einjure Avith foreign states, and all matters apper¬ 
taining to the defence and stahility of the eiujdre. at Inrgi': To 
attidn such an ailjnstim-nt of the relations belAA'-eeu the Iavo 
countries, Avitlumt any interference Avitli the, ])rerogalives of the, 
CroAvn, or any disturbances of the ]ninciples of the (yonsti- 
lutiun. 

(3.) The Association invites the co-()])eratiou of all Irislunen 
who are Avilling to join in seeking for Ireland a federal arrange- 
luent based upon these gemual ])rinci])les. 

(4.) The Association Avill endeavour to forward the object it 
has in vicAV, hy using all legitimate means of influencing public 
sentiment, both in Ireland and Great Britain, by taking all 
opportunities of iiistrucling and informing imblic opinion, and 
by seeking to unite Irishmen (jf all creeds and classes in mie 
national movement in support, of the great national (dyect 
hereby comtcmplated. 

(5.) It is declared to be an essential nriiiciplc of the Associa¬ 
tion, that while eveiw member is understood by joining it to 
concur in its general object and plan of action, no person so j 
joining ia committed to any political opinion, except the advia-1 
ability of seeking for Ireland the amount of self-government 
coatenmlatcd in the objects of the Association. 

{Moatrn Ireland: its Vital Qtiesiions, Secret Societies^ and 
Oovemvmtf by an Ulsterman ; Ireland and her Agitators, by 


O’Neill Daunt; A Plea for the Home Government of Ireland, 
by John Georgij MacCarthy ; The Quarrel hetween Ireland and 
Ewfland, l)v John Maitin, M.P. ; and Athlressesy hy J. F. 
Maguire, U. P., Isaac Butt, Q.C., M.P., &c.) 

h’KR D’OR, an order of chivalry instituted in the cathedral of 
Notre-Dame at Paris, in 1414, by John, Due de Bourbon, son of 
King Louis XI., under the title, of Knights of the Golden Iron 
and Squires of the Silver Iron, or Per d^Ari/ciit. These knights 
and KCjuires, never move than sixteen in nuniher, Avore on each 
Sunday upon the. left leg a manacle or priaon-ii'oii hanging to a 
chain. That Avoni hy the knights Avas composed of gold ; that 
Avoni hy the. squires, of silve.i'. Each meinher of the Order took 
an oath of tVaternal love and niiitual assistance. The society 
Avas dissolved shortly after its foundation. 

FERDING, a ]>ecnliar measure of land mentioned in the 
Domesday Survey of Tlamiishiie, Somersetshire, and Cambridge¬ 
shire. its exact eqiiivalimt in inoilcrn superficial measure is imt 
knoAvm; hut il is jnohahle that it AA'as only a fe,AV acres. It 
aj)j>ears, according to Ellis, to he Jess than a Virgate. Agard 
makes it c((uiA'alent to the Ovgang, or about fifteen acres. Du 
(’ange. mentions a similar nieasiin-, tlus ]''erdella, and e.onsklers 
it to consist of ten acres ; four ferdi-llii) e([ual to a virgate, 
whence the derivation of tin* Avoid I'rom the i<a\i)iifivrthlunj, or 
ftiiirth-part. 

FEPvETORV (Latin/m!/r«i/i, Fixmch Jierfc, whence no doubt 
many of our early Avriters call it /endyr, or ferire), a shrine or 
reliquary. Tlie term ajqx'ars to have been used for a fixed 
shrine, hut Avas more correctly .'issigned to the richly decorated 
relifiuarv made to cmitain the corpse or relics of the saint, and 
to h(‘ carried in procession on solemn occasions. Such Avere the 
famous .shrine of tlie Three kings at (!ologne, the Jivrte of Si. 
Romain at Ilouen, the feretory of St. Ethelhert at Ilerelord, &c, 
Tlie feretories Avme, ofli'n amongst the costliest and most 
sjJendid Avorks of their time. The value of the shrine of the 
Three kings of (JologiiCf has he< n c.slinuited at over 290,OOP/. 
That of Venerable Bede at Diirlami Avas of gold. Tliat of St. 
Alban, made at the cost of AhholGeoUreyin 112.') and I'olloAving 
yeans, is s;ii<l hy AlattliCAV Pari-s toliavebccn mad(^ of gold, silver, 
enamel, and ])recious stones, hy the hand of that ineom])nrahle 
artist, Anketil, monk and goldsmith, formerly inoneyer to th(‘ 
king of Denmark. Above tlie feitdovy Avas usually placed a 
decorated Avooilen cover or oinrculiiin. 

These feretoric-s Avere in tlie more important e.xamples, as St. 
Alban’s, St. Edward tin*. Uonfessor at We.stminstm-, St. Gutlilac 
at Croylaiid, St. Tlmnias at (^anteibnry, &c., ]»hiced on a large 
and suiid slime or niarhle structure, Avhicli i.s commonly called 
tin* shrine, hut wliieh was really nmstmcU'.d as a basement or 
jdatform for the ]mrpOKe of Hiiiqioriing the actmil shrine, 
or fcretoiy, in lull .sight of the, congregation. Matthew Paris 
.says that avIhmi, .'dler some years’ labour, Anketil had hap- 
])ily coinjJeted “that elahoraU*, costly, and excellent Avork,” 
the feretory (d’ St. Alban, “ it Avas set up in its moie exalted 
jtlace, that is to .say, above tlie high altar, in front of the, (•.(■Ic- 
braiil, tliat as before Ids face, so AAdioever Avas celebialiiig mass 
at the altar niiglit have in liis heart also, tlie meinuiy of the 
martyr. On the sides of the shrine avms represented the story 
of the martyrdom, in raised Avork of .silver and gold, liis decol¬ 
lation being figured at the Aveslern end, so as to be visible to the. 
ci'lehrant, Avhilst at the east i;iul Avas the cvuciiix Avith images of 
Mary and John, and rich jewels set in comely order. The story cl 
the martyrdom Avas also set forth on the. sides of the ridged top of 
the. shrine., which there, rises into a cunningly wrought foliated 
cresting, Avhi 1st at the four corners arc oiien toAATrsAvith murvelloii.s 
hoHHCH of crystals.” The feretory was destroyed at the suppre.s- 
sion of monasteries, and the costly materials irrelrievahly lo.st; 
but the stone basemenir has recently (1872) been recovered, tlu; 
fragments having been built into the Avail Avliieh was con¬ 
structed to shut otr the Lady Chapel (converted hy Ed\s’uid VJ. 
into a grammar school) irom the ea.st end of the church. These 
fragnu'iits, which are of Purheck marble and exquisitely carved, 
have been ])Ut t.ogctlu;r Avith infinite pains and skill. The re- 
stored structure is two sloreys, nearly 9 feet long, 4 feet wide, 
juid 8 feet high. Tlie feretory at Coudray-St.-Germer (Oise), 
figured in Dc Cauuioiit’s ‘ Architecture Religieuse,’ 3rd edition, 
2 )p. 441—2, tmd several other Fi-encli examples, though of a 
much less costly character, illustrate very well the general 
form, rid^d top, and cresting of the feretory described by 
Matthew Paris. The term feretory is also, but inaccurately, 

I applied to the chapel or cliamber in Avhich the shrine stood. 

FERIALS, from the Latin /mo, to strike the victim about to 
I be offered up in sacrifice, or, os some think, from/mie fox fesv» 
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(from festns), days of mst, holiday, or festivals, of Avhich a great 
rfuiniher, hotli ])ul)li(: and private, were observed by the Roimins. 
The term was definitely fixed to denote ordinary week days by 
Pope Silvester I., in a.d. 316, in consequence, as Baronins and 
Dll Cange tell us, of tlie avoixI having been originally applied to 
every day in Easter week, throughout which, according to a 
decree of Constiuitine, business was suspendcil and holy rites 
])erformed. Hence, as every ordinary day ought to be devoted to 
the service of God, each day in the week came to be called a (lien 
ferinlis, Sunday being termed the “ first fiirial,”’ Monday the 
second, and so on throughout the entire week. Some of these 
<liex fcrialeH were apjiointed to be observed with peculiar solem¬ 
nity, and therefore had distinctive names given to them. Thus 
IheWednesday of the Ember weeks of Ailveiitwas called the 
fc,ria ad aw/elum because on that day was snug the (TOS])el 
(Luke i. 26), Mma>t cat Anticlaa,” The feria. cnlida yens 
the festival of St. John the Bajitist at Troyes ; the frijida, the 
festival held on Ist Octoln'r at tlu; same jdace ; the scciuida 
‘iiiarjna or }iwjnr, Monday in Passion AViick (Holy Monday); 
Irr'tia riuajiia or 'majui', Tuesday in Passion AVeek, and so on 
down to arptimn, or Satui’ilay ; and the fa'ia vmijai scrutiiu'i 
was the AVednesday in the fourth week of Leiii, when the 
exaniinatioii of the Catechumens began, who were to be b.i])- 
lized eigliteen days afterwards. Tlie name olfiriinn fcrialr is 
also given to certain jxntions of the Roman Catlndie Liturgy, 
whicli are ajtpointed for what are known as the “.smaller 
hours,” and caiiliia feriaka to the Psalms which ar-* then sung. 
(Smith’s JHctiounrti of (hrrJcnnd Jkiinaii J iitii/in'tlra, under i'Vrhr; 
])u Cange’s (Uoaaarti; Richard and Giraud’s JiUdio(ln'(fiir. Saern-; 
Ih'cviwrium Uonmuuoi; Walcott’s Sacred Arclucolnijii.) 

FERMENTATION. [Feiimf.nt, J'l C. vol. i\Vcol. 4J>.J 

Alcoholic Fcrnicniafioii. Since tin* (hivelopnient of the ye.ast 
plant is essential to alcoholic fermentation, the. action takes 
jflace with greater facility when circum.stanees favour the in¬ 
crease of thes(* organisms. Although yeast cells grow either in 
a solution of jmiu sugar or in one containing both .sugar and 
nitrogenous substances, it would appear that in the former ca'^e 
tlie yea.st lives at Iht! e.xjien.se of the nitrogenous an<l mineral 
suhstance.s which the, ])limt itself contains, whilst in the latter 
the nitrogenou.s con.stituents are derived from the .solution. For 
the ]>erfect nutrition of the yeast ]ilant, not only are sugar an<l 
some nitrogenous substance necessary, hut also certain mineral 
compounds, e.specially a magnesium salt and pota.s.sic idio.sjihate; 
iilhume.n and other complex nitrogenous coinjiminds seem to be 
hut ill ada])ted for as.similation hy tin? plant, which thrives xvell 
however, upon p(',])sin and diastase, and even U]>on ammonium 
salts. According to Brown, the gas given otf during fermenta¬ 
tion contains, liesides carbonic anhydride, a .small quantity of 
gas which is unabsorbed by potii.ssic hydrate. This con.si.sts of 
nitrogen, hydrogen, a hydrocarbon, and, Avhen nitruti's are ])re- 
se.nt in the, original solution, also nitric oxi<le. If the fermenl.a- 
t ion lias been conducted at the ordinary atmo.sjJieric ])re.ssure, 
the nitrogen predominates in this gaseous mixture, being .about 
!)0 per cent, of the whole, but under diminished pre.ssure. (Lb or 
16 inches of mercury) the bulk of the gas is hydrogen. In the 
latter case a comparatively large (puintity of aldehyde and 
acetic acid is produced, showing that xvater has been deconi- 
l»osed. 

Acdutte Fe.rmcnlalkm. Pasteur has shown that the oxidation 
which alcohol undergoes in the ordinary pioces-s of conversion 
into vinegai- is due to the presence of a peculiar species of fun¬ 
gus, the Miicoderiua Aceti, which, like other plants, re(|uires 
mineral salts and nitrogenous sub,stances foi' its ]>roper nourish¬ 
ment. This explains why pure dilute, alcohol does not become 
converted into vinegar, however long it may he exposed to the 
air. The mycodenna would seem to act liy ahsorniug oxygen 
within its pores, in a somewhat similar manner to pkatinum 
hhick. (l^astenr, ‘Etudes but le ATnaigre,’ Paris, 1868, and ‘ Bull. 
Sue. Chim.,’ 1861, 94.) 

liutiiroiiH Fennciilation, The converBion of sugar into butyric 
acid is caused by an infusorium, apjiarently a .species of vibrio. 
It is cylindrical in Blmpe with rounaed ends, and usually straight. 
It cannot exist without access of oxygen. (Pasteur, ‘ Bull, Soc. 
(Jhim.,’ 1862, 52.) 

Putrefaction. Pasteur concludes from the I’esults of his re¬ 
searches on putrefaction (‘Compt. Rend./ Ivi. 734 and 1189) 
that it is alfto a kind of fermentation, induced and niaiutained by 
certain living organisms of tbc genus vihrin, The product 
formed under tliese circumstances undergo no fui-ther change if 
oxygen be excluded, but if the putrescent liquid be freely ex¬ 
posed to the air, infusoria of the various species of inucor and 


bacteria are developed, under u'hose influence these products arc 
resolved into water, ammonia and carbonic anhydride. Lemaire, 
however (‘Gonipt. Rend.,’ Ivii. 9.58), a-sserts that free access of air 
is necessary for the progre.s.s and completion of the process of 
putrefaction. 

FERN CULTURE. Tlie, fern (in Greek, vr4pts) i.s supposed 
by some to derix e its iianii? from Ptcron, a Greek xvord signify¬ 
ing feather, as descrijitive of its graceful wavy appearance, but 
this rather seems to apply to one family tlian to the tribe. It 
has alw.*iys had an intere.st for botanisls from its peculiarities, 
being destitute of visible, llowm- and the manner of its propaga¬ 
tion uncertain and irregular. This was knoxvn to the ancients, for 
Pliny says, “The.rc are two .sorts of ferns,” and adds that, “tlmy 
hear neither seed nor flower.” [Frj.iciis, E. C. Nat. Hist. Div, 
vol. ii. col. 811.] 

Of latif years fern gardening lias heroine almost a mania; 
tlicir graceful form, their easy cultivation, and the fact that 
many of them remain green during the xvinter, liave made ferns 
a vaiuahle ad<lition to our gardens and greenhouses. Yet, jier- 
hap.s, the, greater numhcM- of tliosii who grow them arc not so 
well aware, lus the ancients of theii- valuahli? ]»roperLies. 

From the heginniiig of time no duiild, a.s at this day, the fern 
has hecii a favourite, covert for deer, and, indeed, Ibr all sorts of 
game, ’flu* best rea.son fur this ])re,fe.rence most likely is, that 
this ]»laiit does nut ivtain moisture, as so many do, and is free 
from insects, wliil.st from its bitter taste it is never liable, to he 
nibbled away whilst young, but is allowed to grow np into a 
deii.se. cover, ’riie.se qualities make it useful in the same, xvay 
for the. littering of cattle, and thatching of liousi's ; its use, for 
this latter ]>iirpose, is ineiitioiied in some of the earliest T|>rmted 
books. J^aid in lieajts, watered, and dried in the. Run, it becomes 
good manure, and makes excellent I'lud, especially for beating 
oviMis. AVlieii burnt it ]>roduc,es so much iiotasli as to la*, a 
ii.seful help in the wa-shiiig of linen; as such, when I’olled U)» 
into halls, it is used hy the Welsh hoiisevi ivi's to economise their 
soa]). Its alkaline nml astringent properties also, Ix'fore 
cheniistry had attained its prc.sent ]>erfection, caused it to he 
ns<*«l ex1ensiv(;ly hy ghusslJowers and tanners. It i.s used in 
Scotland to this day as foddiT Jbi pig.s, and in Germany not 
only as littei', but fodder for cattle, .so extensively as to be an 
article of trade and .subject to forest laws; xvhilst in some dis¬ 
tricts of Norway and Sweden it is maile into a coarse bread for 
bumaii food. It is siipjiosed to have been useil by the aiicieiitii 
for drinks and medicines, and in very hard limes has been iwed 
by both haker and hrewer. In fruit districts it is of great value 
for jiacking, for which purposi'. it is better fitted than anything 
el.se, keeping the fruit iresli and cool. 

Naturally a jdant which has siqiplied so extensively the wants 
of daily life, and yet was kmnvn to jiossess certain distinct qua¬ 
lities from others, Avon hi he the siibjeci of jiopular superstition 
and quaint .saying.s. These sayings, as Avell as the above remarks, 
ajqily more ]Kirlicularly to the (lomnion Brake or Bracken {Ptcrie 
Aqailina), no doubt one of the two alluded toby Pliny, the other 
jirobahly lieing Filix Ma.s, as these two leins ai-e found all over 
Europe. Tlie former grows to a large si/.e, covering acres of 
ground, of its oAvn choo.sing, though it is very diliicult to jier- 
.siiade, it to gioAV in any other. One of the propiivties of this 
plant Avas supjioscil to be that it only drop])ed its se.eds on 
a single night of the year—tlie Eve of St. Jiilin the Baptist. 
Butler, in his Hudihra^, calls it— 

“The AvoiulrouH ouc-uight sccdiiig-fcrn.” 

The fortunate po.s.s(!ssor of Ihi.s seed AvaR .suppoRcd to have the 
jiOAvcr of becoming invisilile. Tims Shukspere, in “Henry 
IV.”— 

“ AVc have the receipt for fcni»BCC(l, wo walk iiiviBlhlc.” 

A friend Avhu Avished to Avani another Avho in troiihloivs tiniefl 
AV^as in hiding, Rent him a message to Use fern seed for his ail¬ 
ments. This notion AA’^as fouiuled on the favonrile doctrine, of 
the. niedimval botanists of “ signatures,” i. e., that every plant 
boitj stamped upon it, in characters legible to learned eyes, a 
note of the quality in whicli it Avas useful to man, anti as the 
minute and almost microscopic character of the seeds, or what 
Jiassed for the seeds, of fern, suggested ob.sciirif-y and concealment, 
it was at once infen*ed that nature had indicated their use as a 
recipe lor invisibility. The Brake, earns its name {Pterin Aqm~ 
Una) from the Hupposition that Avheu the stalk Ir cut across it 
displays the figure of a spi-ead eagle. In England it is sup¬ 
posed to XAisemble tbe oak m which King Charles was hid. It 
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formed a covert for his son, the Duke of MohtnoUtli, alter the 
battle of iSedpmoor, wlio was dragged thence after a few 
days’ liiding, betrnyed, some say, by the brightness of his 
eyes. 

Those wlio wish to establish a fernery w’ould do well to con¬ 
sult some of tlic numerous ])opulnr book's on the subject—siu li 
ns Mooie’s ‘ Handbook of Dritisli Ferns,’ or ‘ Hritisli Fenia .nnd 
their Allies;’ ‘Ferns of (Ireat Jiiihiin,’ by Anna I’ratt; 
*Our Native Ferns,’ by Lowe, &c., &c. It wull be time enough 
to study Newman and Sowerby when the fernery is established, 
and Hooker and (»ther autliorities recommended by these, if 
they wish to i)uraue their researcluis. 

For the ])resent, to begin with the manner of jM-epaniig the 
bed, and the best and most hardy ferns to start with. For out¬ 
door ferneries almost any as])ect will do, if slndteretl Ironi cold 
winds, though north and west are considered ])referah]o ; tin* 
south is to he avoided, Ix'cause the majoiity of ferns .suiter «iiule 
as much from heat in summer as from (*(dd in winter. Feins 
are supposed to like shade, hut. they also like light and air ; and 
moisture, which does not rest long enough to l)ecome stagnant. 
Your bed should he laid first of all with many inches, according 
to Its height and size, of potsherds, oy.stcr .*>hcils, chalk, ohl 
bricks broken ujt into small bits, and any other porous material. 
Let it slope, so that the watering from above, may not (/rip on 
those below. Let your fernery lx* as irregular as ])ossil>le in 
construction, .“o as to have, dry and ]»erhapH sunny tops and 
shady bottoms. A stumi) or two of an tdd willow out of a 
hedge .will make, cajiital cavities for such h'sser ferns as lik(^ 
shady nooks. Your mould should be, of iieat, leaf mould, good 
garden inmtld ; other imiterials, such us sand, <dd mortar, <S:c.., 
had better ha rese,rve,d htr particular ferns after the bed is 
planted. It is a good jilan to leave this hank for a time ; .some 
advocule watering it well with ladling Avaler, to destroy all ani¬ 
mal and vegetable Jife which might interfere wdlh the first 
growtli of the lerns ; anyhow, it should l»e allowed time to 
settle, ,so as to avoid h.'iviug to mak(! it up again when ]>hinted. 
Once settled, you can lay your logs, Large .slon(‘.s, and hrick.s on 
the surface ; do not use clinkers if ]i(*s.Hible, they m-ver look 
well, and though bricks are n<»t ornnirn-ntal at licst, they, from 
their damn, porous nature, soon get covered with nios.s, iind an* 
a good help to the drainage of the hank. Arriinge thesi*. mate¬ 
rials HO a.«) to fomi litthi bials or pockets for your lerns, .so Unit 
they may not interfere with each othe,r more than can he 
avoided, though some,, the, roots of which s])rea(l under gronml, 
are apt to reap]tear when*, not e,xi»e,ete<l; these had all hettcr he 
planted on the lower stages of the, I'ernerv. 

Almost any one, wlio lias an nutlet from the house, in the 
environs of a town, or even in a town itself, may manage a 
fernery. Such are to he, .seen even in London in .small spaces a 
few yards sipuire, where, ivy has been trained on the. Avail as a 
hackgi'oiind, and ferns of various hardy kinds form a green and 
refreshing object, on Avliich the eye can rest, lint ferns are, 
capricious in their fancies, and though Sowerhy says the liiiesL 
specimen of Ceterach he arar .saAv aa'us groAving in an are;i in 
Hatton Ganlen, the same ]ilant might not have nourished else¬ 
where under similar circumstances. 

The best fenis a.s a heginiiing are the Lastreas ; viz. Fili.i' il/rc*?, 
with its varieties; and/S)m/7//asa, equally hardy Avilh the first 
named, though not so common. l)ilit<ttu and Thcbrntnia arc 
easily cultivated, hut both require moisture to develop their 
beauties; they slionhl, tlierefore, he i>lante<l at the bottom of 
the hank, Avhere, the AA'ater Avill rest longest. 

Ne.vt to these I’oly.'jtichum. 

Lonchitu fllolly fern), very handsome, hut capricious, may he 
seen in small gardens, Avhere it ha.s surprised it.s cultivator by its 
size and healthines.s, and yet it gives great ti-onhle under Avlial 
appear more favoAimhle circnmstaiices. Lolxitum, Arnlailnm, 
Ammlnre, are all Iiardy, generally (excejit the last) evergreen, 
ana very ornamental. 

Next to these Pfdypodhiin is most satisfactory. 

Common rolyporhj, i.s avargivan and very hardy. Chmhncvm, 
Avhicli will freqiiently die down in Aviiiter, is very h-ardy. 
Phegoj)teri8 (beech fern), is hardy, hut prefers shade. Ihyoptfrh 
(oak lem), is very pretty, very hartly, hut dies down in the, Avin- 
ter. Cakaremn (limestone fein), like.s a sunny position. 

^ Scolopendriuni (tlie w^ell-known hart’s tongue), Avith its varie¬ 
ties, will of courae foim a part of the, eollectiou. 

Aspleniiini TricJwmaim (common wall, or maiden-hair, spleen- 
wort), is very common, barely, and evergreen. Its neai* ally lirhk, 
is not 80 common or quite ho htirdy, hut rejiays a little cai-o, not 
requiring so much moisture as otlieivs. Kuta murana is A’ery 


luxuriant in localities of its own choosing, hut very difficult of 
cultivation, the only chance being to transplant it with a portion 
of the wall on Avhich it grows. Septontrionale (the forked Spl(?en- 
woi-t) should he planted on the top of your hank ; it prefers sun 
to shade and drought to moisture. 

Bleiclinum Spitwd, or Borealc (hard ft-m), common and lianly ; 
if reinoA'cd AAuth care so as not to break tlio roots, Avill gvoAV in 
almoHt any po,sition, sun or shade, and being a good conti-ast hotli 
ill fonn and colour, may he, planted ahoAX* and heloAV ; hut it 
likes moisture in mod(tralion, and should have a si)ecial pocket 
with peat and good .stitf loam, so that its roots may imhihe all 
the AvatcT hestowed on it. 

eVietach is not <lillicult to cultivate if ]>la(*ed in a situation it 
likes. It slionhl he ])lantcd sidcAvays, so that neither rain nor 
artilicial Avatering should lodgi* on the surface; a little loose sand 
helow and limestom*, above, into Avhich it should he linnly lixed, 
is llie Iwst manner of jdanliiig. It likes the holloAV of u tree or 
the sniiny si<le of a Avail. 

Aspleninm Adwulnm Kujnun^ likc.s .shade and good drainage,, 
otherwise it is hi^rd 3 ^ 

AII0.S01US Crispus (]»nrsl(>y iein) is so graceful and pretty that 
most fern cultivators attenqU, it, hut it is dillicult, and Avill 
geiu'rally die off in the second year. 

(.’ystopleris frwjilu (bladder fern), is veiy pretty, and ea.sily 

cultiA'Jltecl. 

O.smnnda IxqfolU, if you have, room and a damp corner, Avill 
ilonrish Avell, hut must have constant moisture. Last, though not 
least ill beauty and size,, is the (Lady Fern) Yi\\K fintiina, Avhieli 
is (‘asily cnltiv'ated, and one of our most graceful ferns, as Avell 
as ])rcscnting the gi’catest variety ol’ fonn-s, all elegant and 
many of exquisite heanty. Many others of course, might be 
meniioiied, Avhich Avindd groAv in the. south tU’ Avest, but it Avill 
be nnneces.sai’y to increase the list; when the. feni grower has 
c.stabH.shed the.se, he Avill soon hiarn Avliat otliers niny be, eulli- 
vaied under similar circiim.stanee.s. Fven some of liii'se hardy 
one.'< m;iy b(‘ found to reipiire a little, covering Avitli liand-glasses, 
jKtks, or hay pegged doAvn oV(‘r them in a, .severe Avinter. 

'J'liiis much has been siiiil about outdoor cultivation, because, 
it is of niueh more universfd a])])lication than is generally sup¬ 
posed, and if it can bo obtaineil, is so nmch more satisfactory, 
liven as above mentioned, in close, courts in Lomlon it may be, 
<lone ; but if it i.s thought inqios.ribh', tlu'ii the next best Avay is 
to manage some kind of greeidionso Avithin which a rookery 
might he Imill u]> against the. Avail, cavities or pockets being left 
Avherein to i»l.'int the ferns. Some tit ]iots of ferns into these pockets 
and ivneAV them from time to lime, so as ahvays to insure the 
fernery ])re.sentiiig a green and nourishing ajipearance ; hut this, 
no doubt, is exjiensive and nnie.h less inten'sting. 

Tho.Me who luiA'e un opportunity of doing so, avoiiM do well to 
visit the fernery in tin* .South Kensington Mn.seuin. It s(>t!ms 
to sngge.st that any London area luigliL be con\''ejled into a. 
fernery, if provided Avitli a glazed roof. The elfect is beautiful, 
though the, sjiacc is A’ctv conlined, and if, as no doubt is generally 
the case, it Ai^oidd be impo.ssiblc to saerilice the ai-e.-iof adAvelling- 
hoiise, it may furnish a hint. Again, in (hvi'lling-roonis where 
there are several AvindoAvs, oru*, may I'e double-cased, and this is 
an extremely ])retly nielhod of euitivation and highly oniamen- 
tal. If it can la* managed, it is de.sirahle to have the, morning 
sun, and to ehoo.se the windoAv farthest 1‘rom the iii'e-i»lace. The 
height of tile AvindoAV Avill alloAV of mneh taller ferns being cul- 
tiAuitinl lluui could he managed in a ghess case inside the room. 
At the .same lime thi.s plan riapdres rather hardy lerns, the more, 
delicate do not thriA'^e .so Avell. Several half-hardy f(!rn.s, such a-s 
i\R]»lcnium maximum, Maidenhair, &c., occasionally llonrisli 
Avell, Avhile othem Avliich take, care of thein.selves out of doors 
liave to he caied for under cover. Some persons leave the 
inner sash of the AvindoAv open at night, so as to alloAV the ferns 
the Avarmth of the room. 

This applies more ])aitii uhirly lo closed cases Avhich, unless 
attended carcfidly and constantly, are sure to fail—the plants 
danqiiiig off or decaj iug, or, at best, dwiudliiig. The invention 
of these closed cases, as all the Avorhl knoAvs, is due to u gentle¬ 
man of the nunu; of Ward, re,.sidiiig in tlie, cast of London 
(Ward, Natuaisiki Baoshaw, E. V . S. Biog. Div. col. 11981, 
who canied out his theorie.s most succes-sfully, both indoors 
and out, glazing over a TiOiulon yard, and tfieve cnltivaling 
not only Britisli, hut foi-eign ferns in tlu; highest perfection. 
But he is moie extensively kiiOAvn by tlie coses Avhich still 
hear his name. Many imitators have folloAved liini; whether 
they have improved on his system seems doubtful. As his 
cases Averc undoubtedly successful, it would rather seem to 
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1)C the ,fault of tlie cultivcator or of circumstances which he can¬ 
not control, that so many arc pronounced failures. Mr. Ward’s 
principle of an entire exclusion of air or water has been supple¬ 
mented with open valves to let in air, and therefore to necessi¬ 
tate watering,'; in fact, to make the case a miniature greenhouse. 
But surely the same principle which keeps a case of ferns safe 
iji a sea voyagi; from the antipodes, would ap])Iy to the same 
fe.rn case in a stationary position. 

Those who wish to try experiments in a simple and inexpen¬ 
sive way, may begin in this fashion. In a deep pan lay two or 
three inches of potsherds, not too small, with the.ir concave side 
downwards, so that tlie water may not lodge, over this a layer of 
dry moss, then about three or four inches of monhl, which should 
b(' a mixture of peat, a little silver sand, and some small hits of 
charcoal and j>otsherd ; water well Avitli boiling Avater, which 
Avill destroy all animal life or expectant life in the shape of 
t'ggs. If, after all these ])re(‘autions, slugs Avill get in, it is 
recommended to traj) them like mice, Avith little bits of lettuce 
or apple. Ilibbcril reeomnu'uds a gloAv-Avorm or two as sc-v 
A'eiigers. 

Under these glasses the most successful ferns are the DuamiI- 
bas, IhivaUui lUiUntu (hare’s-foot fern), humU'ut. (!ivnrit'iiai.'i, 
AKjiku'Hdii cluiriiiiiin., »S'co/opc/ob'(t/// vitlrjinr, A>ijilciwnn ririfh\ 
Hdufiindhi ajxula, Avhich Avill cover the siirfaci'. But as these 
must be jiiinhased, the selection is bettei’ left to the taste of the 
]>un;haser and advice of the salesman, wlu) from experience 
will ju’ohably lu* able to say wind stu-ls Lliiive best logetber. 

Some of the glasses Avhich bear (he name of Miss Mating are 
simple in construction, and ell'ec.tive ; and a ]»itenl fern case 
by Gray, Avith a rese.ivoir for beating, is recommended by some 
eultivators. A great deal (h'pc'iuls on tlie select ion of the right 
sort of lerns to be ])lant('d tog<'th<'r, Avhi<di only experience can 
tyacb. ‘Tlie Fern Garden,’ by Sbirb-y llibbe'rd, gives the best 
practical information on the subject of any book avc have seen. 

F'ERHUGO (/crrMcr’o/o), rust of iron* Hence ./nrav/mm.?, 
a])]died to e.ertain salts, sju ings, A\aters, (."^e., containing iron. 

FEllULK.: AGII). Gh)11io<> 4 This .acid, 

existing in asafmtida, c,rystulli/es in colourless jirisiuatic needles, 
Avhich are AUiry soluble in boiling Avater. but almost insoluble in 
the cold. It is slightly soluble in etlier, rea<lily in alcohol, and 
melts at 154". It is monobasic, forming crysialline salts with 
ammonium and ])otassinin. Fusion Avilb jioiassic hydrate oxi¬ 
dizes it to pyiaiciitecliuic acid, acetic acid, and carbonic anhy¬ 
dride : 

0, = + (’,11,0, -b GO,. 

Ferulic acid. T’yrocatcchuic Acetic Carbonie 

acid, acid. anhydride. 

-f- 0 ^ -f- "t* 

(lllnsiAvetz and Bartli, Ann. (hnn. Vhttrnu, cx.xxviii. Gl.) 

FESS. [IlKHAiiDuv, E. (G vol. iv. col. (Km. I 

FESTIVAL. |Fkast, E. G. vol. iv. c.ol, 

FETIGH, or FETISH, FETKJHISM. as the, mime of 

the class of objects AA'orsbi])])(’(! by the negro races of Africa, 
Was rciulered familiar to scholars l')y the ]»nblic.ation, in 17G0, of 
the President ile Brosses’s ‘ Dksertaiinii .snr Ic culte lies Dieux 
Icticlics,’ in Avliich he sought to jirove, that the fetich-Avorship or 
fetichism of Africa was derived fi om, ami in .substance the same 
us, the religion of the, ancient Egyptians, But the word was 
naturalised in Jhiglaiul a century and a half earlier by J’urclias, 
who, in his ‘ Pilgrimage,’ 1G14, j). 651, speak.s of “the fdissos or 
gods" of the Guineans, cpioting as his anthority 'A Hescrijition of I 
Guinea, 1(K)0, in a Dutch hooke.’ It s- m.s to he a corruption of 
the Portuguese feiti^ao, Avitchcraft or magic, the Portuguese 
having been the lirst Europeans Avho explored the African coast, 
and opened a trade with the natives. Fetich is noAV nsed to 
designate any object, Avhether natural or artificial, animate or in¬ 
animate, which IS believed hy its votaries to possess a magical 
influence, hut is not necessarilj’^ supposeil to exert any conscious 
power. The fetich is the lowest form of idol, .as fetichism 
IB of idolatry. Lubbock defines fetichi.sm as “ the stage in whicli 
man supposes he can force the Deity to comply Avith his desires,” 
and IhinlcB therefore that the fetich cannot I’aii’ly be c,alled an 
idol. Anything will serve for a fetich, and the fetic-h is under 
the control of the person wlio possesses it. Fetichism of this 
order is very Avidely diffused, though Ave must still look to Africa 
lor its typical form. “Fetichism, strictly speaking, has no 
temples, idols, priests, sacrifices, or prayer. It involves no belief 
in creation or in a future life, and, a fortiori, none in a state of 
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rewards and ])iinishmcnts. It i,s entirely indejiendent of morality. 
Ill most, hoAvcA'er, of the ])0Averfiil negro monarchies religion lias 
made some progrtiss in organization ; hut, though Ave find both 
racred Imildiiigs and priest.s, the religion itself shoAV’slittle, ifany 
intellectual im])roAmmeiit.” Lubbock, ‘ Origin of (fivilization,’ 
p. 169. Ample illustrations of fetichism will he found in Mr. E. 
B, TyWs ‘Primitive Culture,’ Hvn, 1871. 

FEU VOLAGE (flying lire), a Krencb term for the affection 
of the, skin knoAvn as ivHu.-i roldtirn.^, or mjthr.ina rolaticmi. 

FIBRE, in Anatomy and Natural History, a term applied 
to a thread or filament coin^tosed of animal, vegetable, or mineral 
matter, 'riie Avord Jihril is used when speaking of fibres of 
great delicacy or miimtenes.s. Tlie, terms rvjttl and la.i: fibre !iro 
also applied to persons the, texinres of avIiosc, liodies are hard 
and firm, or the reverse. 

FIBRES. Ill the connso of some experiments instituted for 
I the puipose of identifying the lllires that enter into the composi¬ 
tion of mixed fabrics, Mr. .1. Spiller, F.G.S., noticed the, fact 
that silk alone, Ilf all tin' mateijals ordinarily used in textile 
fabrics is .soluble in cmicentraled hydrochloric acid. For the 
puipose of identifying wool in the presence, of eotton, flax, jute, 
itc., iftho fabric, or loosened fibres are immersed in a Avurm 
aipieons solution ofjdcric aeid, Hie wool alone becomes djaxl ot 
a bright yellow cidour. Tims by treating a mixed faliricHUcces- 
sively Avitb bydroehloric and iiicric aeids, valuable indieatioiisaro 
oltbiined resja'c.tiiu' its const it iil.ion. 

FiBBES, FOR MANUFAGTURES. Fibres liitherto ne- 
glerted are being brought one by one, Avithin the, range, of manu- 
fiicluring industry. ’Phose derived from animals are, easily 
placed in a feu gron]»s, represented by fur, bair, avooI, silk, and 
the licanls of sonic kinds of .slioll iish. Those, from Hie, vege,- 
tabh' kingdom are very numm’ous ; some from Hie leaf or leafli't, 
i others from the .stalk, the bark, the, root or j-ootlet, the eOA'ering 
of the nut, the doAvny eiiA’elope, of the seed jnid, &c. The most 
largely nsed are cotton, ila.x, lieni]>, jule, coir, and e.sparto. At 
the Inlernatiotiid Exhibition of 18(52, Mr. Wilson, a holanist of 
.lainaica, scin. an adniir;il)]i‘ culloctioii of about 120 kinds of 
fibre from that island, giving the commercial and scientific 
iiaim's, the average h'liglh of each fibre when stretched out; 
and showing sonic of them dyed as well a.s inidyed, as a test of 
their litness to ri c.eiA’e and retain eolonr. At all the princiii.il 
international industrial exhibitions, |)r. Royle,, or his able sne.- 
cissor Dr. Forbe.s Watson, bus displayed a collection of East 
India, fibres, of Avbicli then* si'.eins to be an almost inexhaustible 
sn])]>ly. Arranged systematically according to their ascertained 
streiigth.s,and other ipialilications, they are Avell calculated to 
attrac.t the atlenlioii of Ihiropeaii niimufactnrers. So far a.s e,on- 
ceriis Indian libins for])a])er making, they a.re well illustrated by 
.‘15 s]>eciim‘iis at llie London lulernatiomd Exhiliitioii of 1872. 
The Ea.sl India Museum, in the Indian Cilice, Mniiteluill, is rich 
in siic.li specimens ; and the whole, subject is tieated ('oiiijirclicU- 
sively in Dr. Boyle's treat.i.se, ‘ ()ii the Fibrous Plants ol India.’ 
Other emnitries are, in like manner, making known to English 
maiuilactni'er.s the. nselnl ijiialitii's of libre.s abiuidaiit in groAvtli 
and cheap in jirice. The throe jirincipal modes of a])plying 
sne.h fibres an* (1), to reduce them into a pulp, AA’itli or without 
other materials, and make them into pa])er ; (2), to .spin thiau 
into yarn, and AveuA’e them into textile fabrics of exhansHe.ss 
variety ; (:i), to twist them into twine or line, and make them 
into string, rojies, cables, nets, mats, (S:c. !Mo.st of the ])rincipal 
fibres will be foiiiid do.sc.riboil in tlie E. U., or E. G. S., either 
uiuler Hie names (Ijotaiiioal or comnK’rcial) of the fibres them- 
selA’e.s, or the mannfact ares in which they are, employed. 

FIBROIN, haAung 

been rejiealedly i'.xliuii.sted with water in a closed vessel at a tem¬ 
perature of Kt5", is tri'ated Avitb alcohol to remove the yellow 
colouring matter, and with (‘.thi'r to dissolv'e, out the fat. The 
re.sidue, amounting to about two-thirds of the. original Aveight of 
the silk, consists of libroui. When boiled Avdth dilute .sul- 
plinric acid it yields glycocinc, leucine, and tyro.sine (Ch’amer, 
Jour. 7V. Clinii., xevi. 7G). 

FICTILE (Liiim, JidiHs, made of day), eartheinvarc, pottery. 
[PoTTKllV, E. G., vol. vi., col. 682.1 

FICTIJ.E VITHIFIKI) PICTURES. This name has been 
^veii to a neAV kind of mural painting, a)>i)lkable. either to the 
interior or exterior de.coration of building.s. Artists have for 
some time heeii seeking for a nietliod of mural jiaiiiting which 
shall he more certainly ])crmanent than fresco and Avater-glass, 
and less mei'.hanicul th.'in mo.saic ; and among other devices that 
of painting on a fictile surface has been the subject of various 
experiments. In France large slabs of terra-cotta have been 
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jiuide l)y adjusting plaques together edge to edge, as the ground- 
wt)rk for pictures; two ol‘ these pictures, hy M. Yvon, were 
jdaced in the Paris Exhibition of 1867, but the colours were 
tlull, and the rectangular junctions of tlie plaques too visible. 
Another, prepared by M. Rousseau, had the nody of a figure in 
one plaiiue, the Iwiud in another, a tree in a thini, and so on, in 
tuxler, when a ])icture was i>ainted on the slab, that the junc¬ 
tions should interfere less with the design ; the pieces or jdmpies 
were niouhlct I, painted, fired, glazed, and then ]mt together. This 
style was, however, of necessity hard and fornial, and only suited 
for distant vieAV. ConHeipnuit on discussions in 1860 concerning 
the frescoes in the House of Lords, Mr. Minton Campbell, of 
Stoke, introduced a new kind of slab, Avhich can be made of any 
tlimensions, and on which an artist can ilraw or i)aint in any 
combination (jf colours : the ]>ictiire produced, after liaving been 
tired or vitrified, being nearly as imperishable as tlie slab itself. 
A mixturi*, of clay and stone is ground t(} puwdt.T, and pres.sed 
with such force into he.xagonal moulds as to cohere into a mass. 
Tliese hexagons are cemented njion a backing, with due precau¬ 
tions for obtaining a level snifac.e, and tlicn fired in a kiln. 
A Ilux eontaiiiino oik? of tbe salts or oxides of tin is poured on 
tbe. slab Avlien luuced, and allowed to fill np tlie narrow lines of 
junction ; tlu? slab, the cement, and the Jlux all being .so 
8eh*etedas to vitrify well together when bake.d. After a second 
baking or filing, tlie finished slab ]iasses into tbe hands of the 
artist, wJio .sketches his outline and jiuints his picture as he 
would on canvas or panel. It was ])arl of INIr, (Jamjtbell’s nn- 
ilertaking to determine, by ex])eiiment, what kinds of metallic 
ctdours and of vehicle would produce pigments suitable for the 
])amter’s pencil, and capable of vitrirying into a good enamel 
when fired. I’lie artist can retoncli bis work at pb'asure, and 
fire it again. The in'ocess was ex]ihiiiied, and one of the new 
lietile vitrified pictuies exhibitisl, at a meeting of tin* Society of 
Arts, in 1870. It was considered by several <Ustinguisbe<l artists, 
wlio look ])art in the discussion, to oiler many advantages; and it 
Avill ])robabJy be loand adapted to works of a ih-corative cha¬ 
racter, if its technical peculiarities should deter jtainters in the 
higher walks of art. AVhether bir decorative or monumental 
art, it will retiuire the artist to diivole himself a]M“cially to the 
process in order to be really successful in it. 

FIDELITY, ORDER OF, the rrus.sinn 
better known by tbe name of the Llack Eagle. 

OF THE llliACK, E. 0. S. C(j1. 811.] 

FIDGETS, a word tlurnght to la; a corrupti fiiyitin'j 
meaning general resllessni , lea<ling tt» a constant chaiq 
post lire. 

FIELD ARTILLERY, is a term used to denote those guns 
and their coiicomitanis that accompany an army in the field. 
Tliese guns are, in the English service*, the l(>-ponnder, 12- 
pouiuler, and O-pouiider ; tin; lust being used by tbe Home 
Artillery only, ami tlie first being, to a certain extent, an ex- 
lieriiuental gun. 

Tbe dimensions of the 12-poumler gun are, length, 6 ft. 0*1 in.; 
(liaiueter of bore, 3*0 in. ; weight, 8 cwt. ; charge of jiowder, 
1 11). 8 oz. 

The 0-pounder gun is 5 ft. 2 in. long ; 3*0 in. in diameter ; 
weight, (j cwt. ; charge of ])owder, 1 lb. 2 oz. 

Roth these, guirs fire about two rounds jicr minute, ami are 
very aceumte and e.ll'ective, up to 2000 yards. In the France' 
Prussian war of 1870, artillery re.eeived a devidojiment it never 
did before, the number of guns brouglit into the field Ity 
both sides, more especially the I’nissian, being far in excess of 
what had ever been done before. During tin; Napoleonic wars 
at the commencement of tins century, 2 guns per 1<KH» men was 
considered an um])le provision. Rut during tin; recent Avar, tbe 
Prussians have employed 4 and evi-n 6 guns per 1000. Tlie 
effect of the concentrated tire, of so many guns upon troops is 
very gre.at, and it. is to tbi.s fire tbal the l’ru.ssians owe nmcli of 
their success. 

A batteiy of field artillery consists on active service of 8 
ofiicers, 266 men, 13 artitie.ers, 2.63 horses, and 31 carnages. 

A battery of horse artillery eoiisi,sls on active service of 8 
ofiicers, 207 men, 13 nrtificer.s. 260 hoises, .mihI 26 eaniages. 

The whole tendency of moilern Avar is to ine,rease the number 
and mobility of the guns composing the field artillery of an 
army, and to jaish them to the front, to prepare the, Avay for an 
attack by the demoralization produced by their fire. 

FIELD OV AlAGNETIC FORCE, or MAGNETIC FIELD. 
This useful term Avas introduced by Faraday, to indicate luiy 
space through Avhich a magnet difluscs its influence, or, as Pru- 
fe-ssor Thomson defines it, “ any space at any point of which 


there ie a finite magnetic force is called a field of magnetic force* 
or simply {magnetic being understood) a field of force.’' If we 
arc looking doAvn upon the poles, NS, of a powerful electro¬ 



magnet, the sj)ace between them is the, magnetic field of which 
AX Ls the (Lnn and E(^ the tfiinilor. A body aaspeiided by a 
tilament of silk from its centre of gravity will arrange itself in 
one oi‘ other of these jiosition.s, that is, either axiallij or 
tnrlallij, as exjilained in that part ol’ tin; article MAaNETl.SM that 
treats of J)io-inagnctism, E. ('. a'oJ. v. col. 426. 

Rut the t(;rm magnetic field has a Avider .signification, since a 
.space having magnetic ])ropertie.s isnot always de])e,ndent on the 
pi <'.scn(u; of a magnet, as, for example, in tlic neighbourhood of 
a conductor that is transmitting an I'lectric current. So, also, 
any spot .in the earth’s .surface, not atre,(;ted by the presence of 
magnetic matter near it is calleil a “ nnifbrm field of force,” the, 
direclioii of Avhich is that of the, <lij)])ing jieedle at the place in 
question. 

It Ava.s pointed out by Faraday (‘ Exjicrimental Researches,’ 
vol. iii. 28th Scries), that by snsjumding in the magnetic field a 
short magnetic needle capable of turning in any direction about 
its centre of gravity, and moving it JVom point to jioint, it Avould 
indicate by its dir(;clion the <liree,tion of the force at each point. 
Such a needle carried from a certain jioiiit always in the direc¬ 
tion in AA'hich it jxtints would iraei- out a certain line or line of 
force; through that ])oiut. Faraday sn])])Ose8 tin; magnetic field 
to be traversed by tlie.se lines of force, and Professor Maxwcdl 
lias .sboAA'ii ('Cambridge PJiil. Trans.,’ 1867) that, by draAving 
the line of forci; liy rule, “ Ave, may indicate the intensity of the 
force at juiy 2)oint as wi;ll as its direction. If in any part of 
tlu'ir course; tin; number of lin(;s ])us.shig through the unit ol‘ 
area is jH’Oiiortional to the intensity, then the same proportion 
between the number of lines in unit of ai‘ea and the intensity 
Avill hold good in eveuy ))ai t of the 00111*80 of the line.s. All that 
Ave have to do, therefore', is to .space out the lines in any part of 
their course, so that, the number of lines Avhich start, lioiii unit 
of area is equal to the. number repre.se'nting the intensity of the 
field there. The intensity at any otJier jiart of 1 lie, field Aviil 
then be mea.sni(;d by tbe number ol’ line.s Avliich 2>n«s tlirougb 
the units etf area tlu're ; eacli line inilicat(;H a constant and equal 
force.” [Maoneti.sm, E. C. S.J 

FIGURANTE, a ballet-dancer; one, Avho hcljis to form the 
figure and groujiing in llu*, ballet, but does not dance singly. 

FIGURE OF THE EARTH. [Geodesy, E. C. vol. iv. cul. 
340 ; and E. C. S.] 

FILARIA MEDINENSIS. This iiar.-isite, known also as Dra- 
cHuculns, Guinea-mrm, and Hair-monn , is a slender worm,A’arying 
from half a foot to tAvelve feet in length, infesting the skin of the 
arms and legs, and especially of the feet. It makes its presence 
known by an itelling in .some jioint of tin; skin, marked by a 
small blister, ’riiis is folhiAvi'd by a sort of boil, Avliich breaks, 
and discliarges matter. The head of the Avorm gradually shoAVs 
its(;lf in the opening, so as to he ea.sily seized ; and the worm 
itself may he extr.ieied liy cautious and i»atient handling. It 
should be relied little by little round a ((uill or roll of cotton, 
ilic part that can be draAvn out at each maniiuilatioii being 
attaedied by strapping to the adjace.nt skin. If unskilfully 
handled, and so broken, it sets up acute infiarnmation and ex¬ 
tensive suppuration, and may even lead to mortification. The 
i-aiiiy stiason in the tropical region.s of Asia and Afnca,and espe- 
ehdly in Up^ier Egypt, Nuhia, and Guinea, is favourable to it. 
Tlie Avorm, in its embryo state, is believed to pierce the skin of 
t he hands or feet immersed in the water which it inhabits. 

Ill Sir James McGregor’s ‘ Medical Sketches of the Expedition 
to Egypt from India,’ there is a very interesting account^ of this 
disca.se as it attacked the soldiers and some of the sailors on 
board ship in the passage frem India, for it was rare in Egypt. 
The malady first snowed itself in 18(K) in the jiewoiis of a few 
soldiers. It was observed to prevail very much amoii^ the 
natives at Bombay. Soon after sailing from Ceylon, tlie Guinea- 
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■'iriii made its appearance, chiefly in two transports, the 
[inerva’ and ‘ Fancy,’ and hy the time the exp(‘<lition reached 
3 Straits of Rabohnandeh the men were in “a most alarming 
,te.” Out of 3(i() men, 161 were at om* time laid up with this 
lihsome disease. It was deemed to b<‘ infectious, and was 
idually made to siliate hy measures of separation and cleanli- 
38 adopted in accordance with that view. Uuring the voyage 
Egypt 199 cases had occiurred among the 3(50 men in the 
[ineiva,’ besides several among the ship’s ci'ew. The artillery, 
10 occupied a distinct jiart of tin; fillip, were exempt, and the 
icers escaped. This was the. case with the ‘ Minerva ; ’ hut on 
ard the ‘ Fancy ’ few men esca]ied, and three out of eight 
icers, and the assistant surgiani, were attaelveil. Most of tlie 
* 1 ! being disabled, the ‘Fancy’ was obliged to ridurn to 
unhay. Tlu^ greater number of cases oiriaured in tin* month of 
irch. Although, as already stated, tlie worm attacks by jire- 
•eiice the anus and legs, it sometimes shows itself in other 
rts. Thus, out of 181 cases, 124 appeared in the feet, 3.3 in 
3 legs, and 11 in the tlilghs. In the hands there were 7 only, 
d 2 each in the body, groin, and Rcrotnm. It will he seen, 
.‘I’efore, that in 168 out of 181 instances the worm attacked 
m* ])art oftlu' lower exlreuiity. 

The worm did nut seem to hurrow deep, so that it was often 
ssihhi to trae.i' its eourse. The inllamiuatiou set uj» was often 
acute as to occasion much fever, lii seven cases it was fol¬ 
ded hy mortilication and huge .sloughs, and in a few instance.s 
er»'. was an alarming humionliage. TJie worm often came out 
ad with th(' discharge's. There were eases in which it showed 
elfin diUeiiiut iiarts three or Jour times, leaving foul and 
Luloiis ulcers. Atteutioii was first drawn to it hy an itching, 
.ended hy a small hlister, or hy si-veral blisters, as if the ])art 
d been stung hy nettles. The. native dtictors showed great 
ill and delicacy in dealing with the worm. They would feel 
■ the body of it, mak(! an ine.ision over the. mi«ldle, and, 
diiiig ii lou]) of it, draw out both ends at once. Tliis method 
t(t he. im'.huTod to the oiu' ]»revionsly descrihed. The after 
.'atment is that Ruitahh* to tlu! existing .state of iiillammation, 

K 'ation, or gangrene. lyicUregor tlionght that nnctnous 
ices, and especially mercurial ointment, were serviceable} 
’.al applii’atious. 

FILE MANlIFACtTlIRE [K. (J. ve.l. iv. eol. 741. Trre- 
lictive of sl/A', files are, discriminated by the names tajeer, 
lint, iiaralh-l, Hat, .sepiare, round, half-round, riJIler, single-cut, 
uhle-cut, float, ras]), rough, middle-cut, second-cut, bastard- 
t, smooth, dead-sm(M)th, slitting, warding, cotter, pillar, rub- ' 
r, cross, rat-tuil, equalling, feather-edge, knifi-, verge,, pivot, 
temce, pinion, liurrel, .shouldering, nidi, nicking, ]»iercing, &c. 
liny of these, immes refi'r to watchmaking, in which di-licate 
L*.s eif varied I'emns are use'd. Fih-cntting machine.s continue 
occu]>y the attentiein (jf machinists, who see*k to overcome 
1 * diflie.ulties which the work ])reseiit,s. In (ireenwood and 
itley’,s machine (noticed as jihove), thcj-e is a vertical slide 
carry the cutter or chisel ; the Mow is given hy the ])res- 
re of a flat steel spring on the lop of the. slide, actuated 
a cam, and regulated hy a ratchet wheel in jiroportion 
the breadth ami <inalily of the cut; the blank is pre- 
iited at any reipiired angle, to receive the ruts of the chisel, 

■ being jdaced on a bed mounted on trunnions ca])uhle of 
ivelling. One apjiamtus, belonging to the Patent File 
achine (Joniiiany, lias a rum lifted hy a cam to sti-ike the chisel 
hler, while the blank receives a wavy motion, eilected hy a 
nplate, to imitate the ap])earance. of liaiid-niadi! files. Machines 
r grinding as well ii.s for forging and cutting iik'.s have been in- 
nted. The fluhstitntion (jf miicliine-work for liuiidwork in this 
ule is a matter that will jirohahly depend upon the relations 
tween the employers and the workmen ; the Shellield maiiii- 
:turers ore prejiared to ado])t machines if the rate of w^ages 
oiild render such a course desirable ; hut hitherto, files have 
en mostly liand-made. The dexterity of the workmen is soine- 
nes displayed in special ways. In 18(57 a file was cut al Shef- 
ild 19 inches long, 8 inches broad, and one inch thick ; the 
isel, 12 inches long, was held and adjusted hy one, man ; the 
iiiiiuer, 22 lb. weight, was wielded hy another ; and it needed 
e combined stren^h and tact of the two men to operate on .so 
oad a file, which was rough cut on one side, and bastard cut 
. the other. 

M. Werderraanu exhibited before the Societd d’Eiicoiiragc- 
ent, &c., at Paris, in 1870, u method of rcsharpijiiing files by 
Ivauic agency ; worn files are cleansed in a bath of soda and 
•t water, then placed in a galvanic battery with a solution of 
tro-sulphuric acid, by which the hollows of the teeth ore said to 


be deepened. Dingler’s ‘Polytcchnisches Journal’ has described a 
mode of renovating tiles by repeated steepings in bath.s of soda, 
sulphuric acid, and nitric, acid solutions, alternated with rub¬ 
bings by a scratch brush ; milk of lime being finally employed to 
neutralise the acids. It admits ol‘ doubt, however, whether such 
processes are worth trying on articles purchasable so clieaidy 
as file.s. 

FlLICl C ACID, OijH ((discovered by Luck 
in the roots of the, e.i)mmuu fern, Aspiiliuni JilLr mas. It is a 
pale yellow cry.stalline powder, which is insoluble in water, 
only sparingly soluble in alcohol, hut soim'wlial more, so in etlier. 
It melts at 161"’, and decom])ose.s at fi higher tem])erature. When 
fiLsed with i)otassic hydrate it yielils Imtyiii', acid and pliloro- 
glncin. Luck has described several di/rivatives which lie euc- 
<-.ceded in obtaining from t'llicii-. acid (Luck, Jahr. J‘r. Vharm., 
xxii. 121); (Irabowski, (Ihaii. J*liarm.., cxliii. 279). 

FILIGREE (Ttaliau, jilviniiiu; French, //hy/m?jc), a kind of 
goldsmiths’ or jewelh'rs’ work, made of extremely fini} threads ot 
gold or .silver wire., twistiiil and soldiired into jiatterns of great 
variety and beauty. Filigree work was made hy the ancient 
Gri'.ek and Roman jewellers, and ha.s nover ceased to he fabricated. 
At the jireseiit day it is much estei'iiied, espi'cially iu tin; East. 
Till- most delicate filigree witrk mad(! is that wrought in India, 
and especially in (hittack ; hut tliat made in Genoa is mure 
artistic in design. It is, howevi r, more largely made, and ])er- 
hiqis with more skill, in Malta, than anywlu'ie else, whence' it is 
widely knoAvii as Maltese work : a large niimher of hands are 
emjdoyed in the maiiufai'tnre, the silver liligiee being chiefly ex- 
porteel, the. gold retained in the island. Filigree is also wrought 
ill Turkey, Algeria, the Ionian Islands, Austria, Genimny, and 
Fimiee. 

FI LMS, GOLLODION. Wlinii collodion is dried in thin films, 
it is tran.sparent and adhe,siye, nearly impervion.s to air, and abhi 
to resist destructive agi'iicies of many kinds. These lUnis are useful 
as a covering for wounds iind hums, as a wrapper for caustic suh- 
stances, its a ('(taling to render jiills tasteless, and as a waterproof¬ 
ing for wood mid paper. Jiulloims may lx* made of the.se films 
much fhiniier than of any other .siihstaiice. The films tire nnide 
in ii singnhir wtiy. A sulntion of collodion is jiuured into a Ihtsk, 
and turned ahmit to coat tlu! inside ; it i.s ])onred out, all except 
a .small portion mIucIi clings to the. glass; ti blast of air is blown 
through bellows into the Ihisk, to dry the liJm. In order to 
e.\t.rifate it, the him is loosi'iied at the to]) edge ; ti tube is ])iit 
into the flask and the air sucked out, whereby the. film hecomea 
suflicieiitly colhi]>sed to tlraw out tit the neck ; it is blown out 
again into a globular shai»e, aud tied at the orifice. 

FIIjMS. The colours of iilms, of the soaj) hiihhle, or as they 
are called in optics, of “thin ]ilates,” have from tin* time of 
lioyle, llookc, and Newton, been ascribed “not to any colour 
in the medium itself in which they are formed, or on who.se sur¬ 
faces they a]»]H?ar, hut solely to its greater or Jess tliiekness.” 
The subject isdiscnssetl on this view under llN'Dni.ATOtn’ Thkoiiy 
(lil. (k vol. viii. col. 476.) Aeconling to some ivsearehes by the 
late. Sir David llrewster (Re])oii of tin; British A.'^.sociatiou Jor 
1867), the colouring matter of the soa]> hnhlile is secre.ted from 
the soap solution when redm'ed to the sUite of a film ; that, it 
rises to the. highest jioint of the film iu eolourle.ss ])ortious iu 
the form of tadjioles, Avliicli ]»ass into moleciile.s in every j)os- 
sihle order of colour, and tlii'ii tuki; their ])ro]»er jdace in the 
cohmred hands ; tliat the.se liaiids move over tlie siirJiice of tlie 
Jilin under the inflneneii of gravity, and may he blown into frag¬ 
ments or into molecules of all colours, or even recombined with 
the film ; that they may be blown into two .systems of coloured 
rings, the one revolving from right to left, and the other Irom 
left to right; and that under tlie inllueiiee of the centrifugiil 
force these molecules are carried into their place iu Newton’s 
scale,—tho.se of the first orders going to the centre of tlie rings, 
and followed hy those of higher orders that hap]»en to he in the 
film when it is blown u])on through a tube iu the direction of a 
diameter. 

It is not possible to describe the molecular movements or the 
brilliant cliroiiuitic phenomena exhibited on the soaj) films. 
“ The visible secretion of a colourleH.s fluid from a film les.s than 
the twelve-thousandth of an inch iu thickiu'ss ; its se]iaratiou 
into portions of every possible colour; the. (jnick jiassage of these 
portions into hands of the diffenmt oi-ders iu Newton’s scale ; 
their ever-varying forms and hues Avlien the hands either break 
lip spontaneously, or are forcibly broken up ; their conversion 
into revolving systems of coloured rings under the influence of 
a centrifugal force; their various motions when the film is at rest 
and protected from aerial currents ; their recombination into a 
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colourless fluid when diivon to tlie centit* or margin ol' concave 
ttiitl convex Aims, ami their rcah.sfjiption hy 1 lie Aim Ly means 
of ineclianical (liirusimi, .'in', facts constituting the system of 
visible molecular actions of which we liave no example in 
physics.” 

One metlioil of forming a so.aj) huhhle of a ]u'nuanent «'ha- 
racter, is t(» ]»lac»' a wJiite glass six or eight-oiincc plu.'il, I’oulain- 
ing Ticurly two ounces of distilh'd water, in a saucepan of boiling 
Avater, standing ovm- the fire, and Avlien the water in the phial is 
boiling and steam issuing from the neck, to droj> in a piece of 
soap about the si/e of a large ]iea, press a well-litfing cork into 
tin* iieck, and remove the iiliial from tin; hot-w;itcr hath : the 
to])ol the cork may then he. cut olf and covered witli caj>-eement . 
The soap solution thus formed is free from .-lir, and may he kejd 
lor a long time. In order to form a film within it, the bottle is 
to be lield leiigtliwise, and suddenly jerked upwards so jis to 
bring a jiortioii of the Ihjuid into niomentai'y (•(uilacl. with the 
circumference of the ]thial. On n-slniing the. ])hial to the 
Ujiright position, a lilm wdll he left stretching across it, ami as 
it drains SiJiue of tin* plieiionienii altove de.scribcd, may be 
verilied : the onlers oi' coloin- are ari'angeil in hands and are 
A'eiy striking from tln'ir vivid melallic lustn'. 

Some years ago, Frol'essor IMateau recommended the addition 
of glycerine to a solution uf pure soa,|), (sudic stearate) hy means of 
which bubldea of very l.'irge si/e ('(udd l>e blown fiml <le])o.sile<l 
on the ring of a riJtort-stand, nr on the inout.li of a lest-glass, and, 
being coveri'd with a. gins,' shade, tliey cuuld be presi'ned during 
many hours. An ingenious little apparatus was also stdd at the 
toy-shops for blowing the huhbii's. It fonsi'«ted ol a small va.se 
containing tlie solulion of soajt and glyceiine, willi a ]ilpe ]>a.ssing 
to the lujtlom, coiiimnideaiiiig willi a small cii]* which closed 
the vessel l)y a sei-ew. At tin* side was a short tube, to 
W'hicli a flexible iudia-rulibei' tubing was attached by mie end, 
and a iiioutli-jiieee at the (dber ; by Idowing info wbieli a small 
jiol'tion of the solution was raised inlo the i‘.n]> and e,v])ande(l into 
u hiihhle, which on continuing to blow coidd be inflated to a. largt' 
hi/e. The bubble eoultl also be tlirown oil' from the apparatus 
and made to rebound from the siiri’aci* of a battli'dore. 

Of late years the jU'operlies of liipiid ll!m.-> Jiave been studied 
by many ])hysicists chielly with nb-ivina.' to the subject ol 
sVhI'’.u: 1 ':-t 1 ';\s|()N' (E, O, .s’). I’lid'cssn- I’latcau lias ]ml)lislied, 
in tile Transactions of tin* Belgian Academy, various mi'inoirs 
on the eipiilibriiim <jf ]i(|iiid lilins. lie lias described and <lrawu 
some b€*-autiful syi^tems of soa]i-liliiiK, obtained by lifting from a 
soap solution a skeleton enbe made of wiri's, about i.', inch 
long. This system is a polyhedron conipo.'<ed of tavelve similar 
lilins stretching fi'om the win*.- and united to a jilain (piad- 
rangular tilm in tlie ci'iilre. When ll)i-> \ertical him wa.s hlowm 
iijioii, it was reduced to ii line and tlu n rejirodiieed in a hori¬ 
zontal iiosition, irom Avliicli it eoiild be, blown again into a 
vertical position. Suppose the qiiiidrangiilar lilm to he removed 
and all tiie tw'elve films radi/itiiig' from the centre <»f the ettlie, it 
Avas found that such a system could not Ik' kept in eijuilibriiim 
unless there wa-re soiiielliing s(did in tlie cenlial ]H>int, such jis 
the end of a w ire, or a drop of tliiid. llrewsler noticed that 
after converting the liori/oiital into tlu' vei-tical ijuadrangnlar 
him and continuing the lilowing, I lie radial system of films was 
jirodiiced, hut this instantly leliinied to the system Avilh the 
vertical him, and then into the sysli'iii Avith the hori/oiital lilm. 
Von Kees found that hy immersing tlie wire cube Avitli tin* 
normal polyliedron, a few iiiilli'inetres in the soaj* sidiition, 
tile him formed on its lower face, imjuisoneil the air in the 
lower nuiidraiiguliir pyramid above it, and that this air rose to 
the eeiitve of the cube and replaced the ipiadrangular ])lam' w ith 
u liolloAv cube with curved face.s In tIli.^ exjieriment, tlie 
JiulloAV cube is invariable ill si/(*, being nece.ssarilv eipial in its 
contenU to one fonrlh jiart of the W'ire cube. Soiin* idea of the 
stability ol the (ihus may be gathered from the circumstaiice 
that Brewster inserted a’ liiibble within tlie wire uilie and a 
.second hollow ciihi- bi'sidc the first, the side eommoii to both 
being ])lane Avlie.n tlie two cubi>s were eipia], eunve.v Avhen the 
one Avas less, and eoncavo avIu'ii it, was greater than the other. 

Ill such a system, which is in perfect eiinilihrium, theimmher 
of iilms is nineteon. It Avas found also that two hollow' solid 
ligures could he inserted in the olhei' systems of Iilms diseoA'ered 
hy Plati'aii in a wire tetrailedron, or a ijUadiaiigiilar pyramid, 
or a regular octrahedroii, or a rectangular jirism, or in a’ system 
obtained hy two rei-tangular planes at right angles, in Avhi(!h 
the system consists of four curved Iilms <?xtc*ndiug from each 
vertical wire and connected witji an elliptical him in the common 
section of the rectangles. The major axis of this him is four 


times greater llniu its minor axis, and it is placed in the angle 
Avhicli is a little greater Ilian 1)0°, but sometimes also in the 
other angle. TIkj system of Avires was made movable, so that 
the rectangular planes could pass from 90'’ to 180*, and us the 
angle increased from 1)0'^', the minor axis (if the elliptical him 
increased till when it ajiproaclied to 180‘’ it Avas nearly circular, 
appropriating gindually the fluid of the four curved lilins at¬ 
tached to the Avires. ^By again diminishing tliis angle, the 
alnidst circular lilm became more and more ellijitical, till it 
reached its normal state at 90 ', giving back to the curt^ed Iilms 
flic, fluid Avliicli foriiied them. If the angle of the rectangular 
jdaiie Avhicli cuntaiiis llie elliptical lilm be diminished, tin*, film 
w ill gjoAv inor<* elliptical, and at lb” Avill become a straight line, 
giving np its fluid to tin* oilier four hlms. At this instant the 
Avhole sysimii changes, the oval tilm being reproduced in an 
angle of l;jo’. “If Avhen Ihe ivctanglos are inclined 9(P Av*e 
blow upon tlu*. eliiptic.al him a bubble of such a si/e as to re- 
])lac,e the system of hlm.s Avith a holloAv eurvilineal cuho, and 
Avjiit till it hiirsl.s, the system of liipiid films Avliich it expelled 
Avill reajtpear, .-is if it hail left its ghost behind it to recover the 
elements which the bubble Jiad ajijn'opj'iated,” 

Tlie ])heuomena of liquid lilnns ai'e so varied, and tlieir move¬ 
ments so remarkahle, ue.i-ording lo the c()nditi<ms mnh'r Avliich 
they are ]>rodiic<*d, that we Ciinnol do more, than glance at the, 
.suitjecl. ’riie liJm.s funned by alcohol, and hy A'olatiJe and fixed 
oils, also display molecular motions and colours, Avhile. tadjiole 
ligures are also acth'e. A dro]) of valerianic acid, or a drop of a 
solution of camphor in benzole on the surface of Avater, display 
the.'^e tailpole ligures on a large scale, as jioiiited out hy Toniliii- 
,soii. fl’he formalion of colie.sioii ligures on ihe surface uf Avater 
and other liquids due to tlie s])ivailing of films lias already heeii 
noticed ((’oiiKsioN' Fhiuhk.s, E. (k S, eol. .kTliJ. The reason 
Avhy the.se, Iilms w'lii*ii oiici* spread slnuild hreak up, ami form 
llie I'haracIeristic ligures referred lo, has hitIii>rto been an nii- 
setlled ])oiiit. Some light lias been tlirow'ii upon it by some 
exjieriinents recently jiubli.shed by M. (}. \'an del* Me,nsbniggh(‘ 
in the ‘ l‘ulle,tin de. I’Academie lloyale de Belgique,’ 1872. Me 
starts Avilh an old exiierinient hy M. Diqire.z, in wdiicli a drop of 
ah'jhol or of elher, placed in distilled W'ater and agitated, pro¬ 
duces a brisk elfervescence, due to the esca[ie of the air contained 
ill tlie water; and In*, found that Avlicncver a Ihiuid of liigli 
sujtertic.ial tension, conlaiuiiig gas in solution, is lirought into 
contact Avilli a liquid of feeble tension, theie is a iiu^'e or less 
di'c.ided disengagement of tlii'gas dissolved in tlii' tii'st liquid. 
Tf the lla.sk eoiitaining the distilled water hi* not perfectly clean, 
it soon becomes dotted over with numerous hubbies uf gas, but 
if ('atharized, tln-re is no escape, of gas except from the free 
surface of the liipiid, as pointed out by Tomlinson (‘IMiil, Mag.’ 
Aug. and Sept. 18(>7). ]S\»w ac.e.ording loA’aii di'r ^lcnsbnlgghl•, 
Avlieii a drop of oil spread.s on llie .surface of ])ure water, the 
lilm jtrodnees a di.seiigageiiient of small hiibldes of gas, Avhicli 
may be jvadily ob.servi'd by means of the mi.seru.scope. Ho 
.says ;—“ ’I'his disengageinenl of ga.s is, according to me, the true 
c.iii.se of the formation of Tondin.soii's colie.sion tigures of licpiids, 
that i.s lo say, Ihe sejiaratiuii of the lilm into a number uf jiartR, 
i'oniiing at first a kind of network, and gradually resolving itsi'If 
inlo leii.ses of decrea.siiig magnitude, until tin* di.sengagemeiit of 
gas coming to an end, the small lenses remain inde.Iinitely. T 
have been able to follow' Avilli llie. inicrosi'.ope, all the phases of 
the ]dieuomena due evidently to innnmerahle small bubbles uf 
gas di.seiigaged below the surfaee of the him.” 

This exj)huiation ol the roinialitai of cohesion ligure.s cannot 
he said to be general, since there are some ligure.s, such as those, 
of ether, absolute alcolnd, v\:c., which last only a second or two, 
Avhile others, such as llio.se id’many of tlu'.se turpentine serie.s, 
occupy liflcj-n oi- twenty ininnles in going thi'oiigh their variou.s 
changes; Avhile creosote, caihulic aeid, iSic., do not ojieii into 
Iilms at all, hut .sdl about o\'er tlic surface Avitli characteri.stic 
motitms and crispations. Toinlin.son has i'uiind that .after AvaU*r 
contained in a calhuriyial glas.s, is kept under the exliausted n*- 
ceiver of an air ])um}) during a considerable time, cohesion tigures 
form on ils surface, just as if it had not been purged of air. 
Moreovi*!', the figures are formed on the surface ol’ hot wutei’, or 
on Avate.v from wdiich the air has been expelled by boiling. 

I'TLTER (E. t’., V4)l. iv. col. 78]. 'Witliiii the la,st ten years 
filtei's have not only been improved in construction, hut their 
use, oAving to tlie. progre.s.s of sanitary science, has been greatly 
extended. It i.s acknoAvledged that a large amount of had health 
in man and beast is due to drinking impure Avater. Thus in 
tlie ‘Journal of the Royal Agricultural Society of England’ 
(pp. 108—112, 1872), Professor Willards famishes American 
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examples of rojiy milk, anil unhealthy milch cows, the same 
siieciefl of fungus heiug found in their hlood as in the water 
they drunk, and in the milk they yielded. And, besides health, 
jmre iiltered wutiir is more economical in a dietetic sense. Our 
domesticated animals consume a large (|uantity of water daily, 
and as pump wjiter docs not suit them, the water fram shignant 
jionds and rivers, their natural drink, riMinires to he carefully 
filtered. They prefer tlu* latter, hecause it is more solvent, 
enabling them to digest their food better, and thus extract 
more nourishment from it. Rut the amount of organic matter 
in a living and putrid state, in ponds and rivers is injurious 
to health ; consequently tlie. animal Avhich (liiuks it iloes not 
enjoy the benefit it would were the water properly filtered, and 


the animal luid A'egetahle nnittor held in solution or suspension 
removed. The old sand and s])onge filters are worse than use¬ 
less, for they in a very short time provia hi-eeding-grouud for 
living organisms, ns has recently been shown by Dr. Fi'ankland, 
Dr. Hassall, and others. When the water given to them is 
filtered through ]m)por filters, milch cows are found to giA’e 
more inilk of a better nuality, and to enjoy better health. The 
flesh of fatteiiiug cattle is also imju-oved. It stands to reason, 
indeed, that if a milch cow (ji- fattening bullock drink each 
twenty gallons of juitrid water day after day, it is imirossiblo 
they can convert such water into good milk and meat. 

The amu'xed imgraviug is a plan-view of a cistern filter 
erected fur the Enrl of Durham by F. H. Atkins & Co., 
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Fleet Street, London. It consists of 24 of their single filters 
so coiubineil as to discharge the whole Avater filtered through 
one «liscliarge-pi])e, si‘cn on the right sidi*. 1’lie ])errorjite<l 
stoncAVare case of each liIter is covered Avith a cloth jacket, the 
hetter to preserve the action of the tiller within, and re.sts on 
four feet in the hotlom (d' the cisterii, ^I'lie carbon-block .sur¬ 
rounds a ])erforated in the centre, and the. space between 
the block and the cas(* is lilhal witlv loose charcoal Avhich 
gives the Avater a partial tilter, and also chemically changes 
noxious mutter in th<< Avater helore it I’eaches the carho}i-hlt>clv.s. 
The single filters can he vemovi'd .separately ami clcaneii. The 
end of the stoneAi'are ease can he, rimioved and the loose char¬ 
coal taken out and Avashed, ami at tin' same time the siiiface of 
the block; and Avlien refilled Avitli clean or iVesb cliairoal, tbe 
filter is a.s good as new. What has been salt of om* tilter 
ajtplies to the Avhoh', and any handy laboni-er can clean them 
the moment they shoAV any uppearanee of being foul. Tbe 
black dotted broad line ontsi<fe, re])resenls tbe e<lg»! of the 
ci'^terii, and tbe jnpes for collecting tl»c Avater from the filters 
are slioAvn in the eiigruving. 

A great many other fillers have recently been introduced on 
tbe charcoal block and loose charcoal principle, clo.se imitations 
of the above. Harrison’s patent not naving gone to the great 
seal, the invention became public proi)erty after an inteiVal of | 
six months. It has been imppved by Messra. Atkins and other j 
manufacturers, and no doubt is subject to further improvement, 
especially for filtering river and lake water on a large scale. 

ARTS AND SCI. DIV.—SUP. 


J3us.se*.s liigh-pressure filter, shown at tins London Inter- 
mitiiinal Mvhibilioii of 1871, i.s iduced in connexiou with the 
main AA’ater-pi]>e of a house, ami therefore nsjuires no filling 
by band. The tiller itself is made of iron, enamelled inside. 
A serviee-]»ipe Avitli a pnis.suie-regulator Inings Avater from 
the injun to the top of the tiller ; the water floAVS down 
through a mass of small i>articles of loose* uiiimal choicoal; 
then pa.sses under the edge of a glass cylinder in the middle 
of llie filter, ami forces itself through two hollowed compregsed 
blocks <»f cliarco/il ; and linally e.scape.s at the bottom by a 
short l)it>e or iiozzli*- ])rovide(l Avitb a tap. The water^ thus 
undergoes tliree succe3.sive liltrations. If high pressure is not 
adopted in tlm wulei* supply of a house, it can be practically 
i>btained for this puipose l>y sim])ly placing the filter below the 
level of the cistern ; the filler is then at all times in a .state to 
yield liltere<l AA’uter by simply turning a tap. 

These filters, and tho.se, made by tbe Silicated Carbon Filter 
Comjjaiiy, depend for their action on tbe remarkable ])urifying 
property of charcoal or carbon ; and bo do some, other kinds 
wliicli have been introduced. Mr. Matcliwick Inn) devised a very 
cheap contrivance, in which cliarcoal is one of the suhstancea 
employed. Tavo large-sized garden-pots are selected, one as a 
filter and the other as a receiver. The hole in the bottom of the 
filter-pot is plugged with a piece of sponge, on Avhich is a wire 
cloth or grating. On the grating three layers of materu^ ore 
placed ; first 24 inches of fine animal charcoal, then 3 inches of 
clean sand, and then a thicker layer of coarse gravel. To pro- 
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vent tliese layers £rom being disturbed when the water is poured 
in, a perforated top is placed on the upper gravel; and the water 
passes steadily through the perforations. The receiver is pro¬ 
vided with a cover, having a central hole ; the filter rests on this 
cover, and the filtered water from the sponge passes through the 
hole into the receiver, whence it is drawn off by a wooden tap 
inserted in the bottom hole. A little melted paraffin, inside tlie 
pots, stops tlie porous quality of the clay. Such a filter can 
easily he made, at a snuill expense. 

In France it is not unusual to place an em])ty vessel in a tank 
of impure water, with a sponge to act as a syphon-filter fioni 
tlie one to the other, and a few lumps of charcoal in the water. 
A filter-waggon was inmle for India m 18(18, to filter watm* wliile 
travelling, for army and other imrposes. It wius made of Avood, 
with a galvanised iron lining, and liad a capacity of 2.50 gallons. 
Inside were sand, charcoal, and sponges, so ariung(‘.d jls to tdfeet 
the filtration on the ascionsive principle. 

FIMBRIATED (Latin, funhna, a fringi* or horder to a gar¬ 
ment^. In Heraldry, when an ordinary has a narrow Ixmler, it is 
desenhed as finihriuled, and the border as a iiluhriatiim. 

FINERY, or REFINERY, is (»ne of tlie kinds of furnace 
employed in converting j>ig iron info iiialleable iron. ffnoN 
ManuVactuiie, E. (!. V(if. iv. col. 078.] Finimj is t*quivalent 
to rffninq in niany of the inetallnrgie and cheuiical arts. 

FlNdEU-BOARD [E. 0. vol. iv. eol. 82] is not only the 
range of pianoforte and organ-keys, hut is also an important 
part of the violin, violo, violoncidlo, &c. A finger-board of this 
class is usually made of ebony, glued to the neck t>f the in.strn- 
ment, and shaped so as to accommodate the strings, which lie 
nearly in contact wdth it, fnau llie nut to and heyond the 
bridge. In the violin and similar instruments, the finger-hoaitl 
piujects at one end over the sounding-board ; in the guitar it is 
glued dow'n both upon the neck and the sounding-board. The 
fingers of the player’s left hand press the strings down upon the 
finger-board; the guitar (hut not instruments of the violin 
class) being provided Avith frets or raised Avires to measure off 
the points ot pressure. [See further under Gi'ITAr ; Orcjan ; 
PiANOFORE ; Violin, in E. (A] 

FIRE, DEATH BY. This subject is treated iii Avorks on 
medical juriapiudeiice or forensic medicine, and invidves que.s- 
tions as to tne aj)pearance.s as8Uine<l by burns inflicted before 
and after death. 

FIRE-ALARUM. Tlui London fire-engine sbitions are 
now placed in telegraphic connection for the speedy communica¬ 
tion of the news of fire, mostly through the meilium of the ovi-r- 
iiead tehigraph wire.s. Professor Morton read, at the Fi-anklin 
Institute, in 187(b an nixount of the remarkahle. system of 
electric fire-alarm in u.sc in the city of New York. More than 
fifty lines of wire converge lo a central oflice, where they are 
placed in connection Avitli batteries and instruments ; they are 
marked so as to distinguish the districts whence they come. 
Thu instruments comprise indicators, registers, sAvitch-hoards, 
transmitters, a clock, a rcipcater, &c. ; Avhilc sejiarate Avires lead 
from the huttery-chamher to the o]ierating-ro()in. In order to 
turn the current into any wire, the SAvitch-hoaid is ])rovitled 
with numerous switches, cupahli! of instantly changing from 
the signal “ coming iu” to that of “ gtiing out.” Galvanometers 
record the state of the current at all times in cAuiry Avire. When 
au alarm of fire is niceived by signal-current, it opens a kind of 
shutter in a regi.ster-room, and reveals the numher of the wire, 
rings a bell, makes a register-wheel re\’olve, and jirint.s an ink 
dot on a ribbon of paper. All the Avires from the several <Us- 
tricts act in the same Avay, each recording its own message. A 
clock is so arranged as to show whether the in.strument.s and 
wires have been tested once eveiy hour, Tims much for the 
central oflice ; and next for the di.strict stations. Street boxe.s 
are provided, each comprising an outer casing of inm, Avith a 
gloss covering an iilscrijition relating to ki-ys. Every jiolicciiian, 
fireman, and insurance patrol has a key Avhich will o))en the box. 
Wlien opened, the interior reviiuls a second liox, with a ])ull- 
down handle ; if, on moving this handle, a respori.se is rectaved 
from the central oflice, it 8how.s that the aiiparatiis is in Avorkiiig 
order. A third box within is only acees.sihle to the chief olUcial.s. 
The action of the handle sets a Avheel-ti’ain of tdoek-work going. 
Each box has its owm number, which it signals along a wire to 
the central office, when an alarm is given ; it also contains a 
m^etic beU, wliich rings when a message is being sent or re¬ 
ceived, A system someAV'hat similar to this has been catahlished 
at Baltimore. The American fire-insurance offices have lowered 
their rales of premium whe?e these means of quick signalling 
are adopted. 


FIRECLAY MANUFACTURES. Fireclay, or, as it is often 
called, Stourbridge clay, possesses a I’eniarkable power of resist¬ 
ing the destructive action of intense heat; lienee its value in 
the arts. It contains more silica and less alumina than common 
clay ; but the proportions between these two coiistitneiits vaiy 
greatly, the silica ranging from 48 to 83 i>er cent. Nine speci¬ 
mens recently analysed by Mr. ALhel, chemist to the War De¬ 
partment, presented an average of about 04 silica, 31 iduiiiina, 
ami b peroxide of iron, lime, and other substances. The smaller 
the]m)jK)rtion of these minor lumsfituimts, the better the clay for 
fire-re.sistiiig]nir)loses. T*!!!' colour, being allected hy slight organic 
impurities usually presioil, is not a true test of the mineral 
(jualitics of the (lay. Tlie finest kind is reserved for inakiiig 
melting-pots in tile glass mannfaetiire ; the otln*.r kinds are 
ajqdied 1<i a variety <>f imrjioses, conqtrjsing fire-bricks, firit-stove, 
lumps, oA'eu files. Hue linings, gas retorts, baths, vas(>.i’., eliimney- 
pols, drain-jiipes, boilm- sealings, calciiiing-hars, hlast-rurnace 
tyinps, seggars or saggers for baking porcelain, muffles for glass 
emmndling ami gilding, cnveMes for ])late-glass fusing, &p. The 
Stourbridge tireclay distiicl comprises an area of about eight or 
nine sipiare miles, marked by the town of Stonibrklge ami the 
\ illages or growing towns of Rrettcll Hill, rirettell Lam*, Lye, 
:ind Cradley Park, wlieii' are numerous iireiday works. H'ln* 
tireclay seam is from six inches to lixc leel in thickness,averaging 
about three feet. Relow it is jiii inferior clay, above it a black 
clay or eoal-measure marl, ami al)ov(‘ the marl are three work¬ 
able coal measures. Some portion of the seam is more, than 
ijOO feet below the surfaei', and is reaclu'd by vertical shafts six 
or eight feet in diameter. The middle sfral um of the seam is 
the best, and is reserved lor making glass-melting pots. Wlieu 
raised to the luoiilh of tlie jiit, the piices tif clay are sorted l>y 
Avomeii into <pialities, tin'best glas.^-poi. clay being Avortb five¬ 
fold as high a ])rice as onlimiry firelaick clay, ami other quali- 
ties intermeiliate ]»riees. Another liri'ciay disliict is in the 
coal-field of the Tyne ami AVear, Avlieie the lu'st clay is found 
beneath iJie colliery ami riiruaee coal, the inferior kinds being 
under other sorts of coal. It is estimated that J5(),0(K) tons of 
coal ar<* consumed in Avuiking iij) 300,(MK) Ions of fire-clay 
uiumally in this district. 

Ill making lir»*-hricks the (day is first K]iread out in shalloAV 
liea]ts in the opem air to mellow, iijK*n, or Aveather, by tin*, nller- 
imlions of beat and cold, Avet and dry ; the tilin' of exposure 
A'arh's from three to eighb'en months, acecu'ding to tin; season 
ami the weather. Some of tliese heaps (iontaiu nearly 10,000 
cubic yards of clay each, Aveigbing mure than as many tons. 
When tin; clay is jiroperly Aveathered, it is ground in a (drcular 
]iaii under .stone rollers Avith iron rims, ami riddled through a 
Avire scrci'ii with meshes of deliniti' si/.e. if for large coarse 
firebricks, regi'onnd Itrokeii crucibles and bricks ar(! added to 
the neAv clay ; if for belter articks, the new clay only is used. 
The clay is lenqiered Avith Avater ; stirred and kneaded in a pug- 
mill, by revidviiig kiiiv(*s nioji'cting from a vertical shaft; forced 
out through an orifice at tin.* lioltoni of the jaig-inill ; cut into 
jiieces of definite si/.e as it travels along an emlless band; and 
conveyed lo flu* moulding room. The moulds lauployed used to 
be of Avood, but JioAv metal and glass moubls are also used. It 
depends nartly on the (piality of tlie clay Avliether the bricks 
can best be made by hand or by machine. The bricks are dried 
at about ()(»" or 70® F., by tin* sun’s Avarmth, if availabh;, or by 
hi'ated lUie.s in a long slnxl. Tluiy are bakecl in circular-domed 
kilns or ovens, some of Avbieh av(*. large enough to contain 35,000 
bricks each. The bricks remain in the kiln from (nght to four¬ 
teen days, Avith a gradual apjiroach to, and loAvering from, the 
maxiniiiiii heat; after Avhich tliey are allowed about a Aveek to 
cool gradually. The Stourbridge district and the Tyne and 
Wear distnet iogelher produce from 100 millions to 150 million.^ 
.such bricks annually. Small dejmsits of clay occur in other 
parts of the kingdom, suitahle for making firebricks. At 
IT 3 'iiiptoii, Devon, sucli bricks are made from the refuse of 
kaolin or china clay, mixed with Ciirefully selected quartz sand ; 
these bricks contain a high per-c(intfig(^ of silicji, and are very 
refractory. Dinas brick clay, from the Vale of Neath, is nearly 
pure silica ; so is the clay found in small beds at Giiis-y-iimda, 
near Swansea, and at Narherth, in reml)r(»keshii‘e. Mr. 
Bieniens stated, in 18C8, that “AVelsli Dinas brick, consisting of 
nearly pure silica, is Hie only material of those practically 
availahle on a largii scab’- that I have found to resist the heat 
(4000° F.) at Avliicli steel-melting furnaces are -worked.” There 
are, howtwer, two provisos necessary to the proper use of this 
refractory clay ; the bricks are unsuited for frequent changes of 
temperature, as in furnaces which are not worked on Sundays ; 
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nor ought they to he exposed to the action of slags rich in 
metallic oxides, fumes from lead ores, or alkaline suhstan^s. 

Fireclay has almost entirely superseded iron as a material foff 
jras retorts. It was at first supposed that clay I’etorts would n<ii 
he so durable as iron, and would consume more fuel; but wht-n 
Mr. Neilson had introduced them at the Glasgow Gas Works, 
and Mr. Christie at the London Commercial Works, it was gra¬ 
dually found that fireclay took the lead of iron in both of these 
particulars; as a consequence, the expense of gns-making has 
lessened. Some of the retorts are made with iiitenial ribs, to 
increase the strength and to slightly incrcasi! the heating sur¬ 
face. Sanitary fireclay pipes, from three, inches to three feet in 
<liameter, arc made by filluig a cylindrical box with tempered 
clay, bringing a steam-worked ram or plunger to act upon it, 
Jorcing the clay through a ])roper]y sha])ed die at the hottom of 
the box, ctittiiig the pii)e iii pieces with a wire sis it exudes. 


slightly dressing the pieces by hand, and burning them. The 
process is so rapidly conductea, that five men can make a mile 
of six-inch pipe in a day. The interior is so smooth and cylin¬ 
drical, that such pipes, glazed and unglazed, are coming largely 
into use for various purposes. The other articles enumerated 
above, in^e of fireclay, are produced by pressing, moulding, 
and turning. M. Miiller & Co., of Ivry, have introduced fire¬ 
clay stoves, which arc only warm on tlie outside when nearly 
red-hot inside, and by which a considerable economising of heat 
is effected. 

Fkeclay goods were widl illustrated at the London Interna¬ 
tional Exhibition in 1871, and a report upon them dmwn up by 
Lieut. G. E. Grover, R.E. 

FIRE DOGS, rA ndirons, E. C. S. col. 128.] 

FIRE ENGINE. [E. C. vol. iv. col. 83.] The latest im¬ 
provements in manual fire engines were shown at the London 



Fitf. 1.—MoHsra. Sbiind ft Mssmi’s Equilibrium Firo-Enginc. 



International Exhibition in 1871, complementary to similar dis¬ 
plays in previous years. Those made for the London Fire 
Brigade are of different sizes, to be worked by 30, 26, and 22 
men respectively; there are others for 38 and 46 men each ; as 
well as curricle fire engines for private use, others little layger 


than garden engines, and a travelling reel for carrying extra 
lengths of hose. The nozzles, suction pipes, store and tool 
boxes, &c., are now packed on and around the engines with great 
economy of space. New spreading nozzles have been intro¬ 
duced, to produce a divergent jet. 
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FIRE ENGINE. 


FIRE PREVENTION AND EXTINCTION. 1000 


Steam Fire En^inest. These powerful machines, invented by- 
Mr, Braithwaite in 1829, ytem almost neglected until 1852, when 
one, constnicted on an improved plan by ^lessra. Shand and 
Mason, was used us a steam floating lire engine on the Thames ; 
the same finn 8up]>lied a steam land engine for St. Petei*8burg 
in 1858 ; and in 18G1 the first of the kind used by the London 
Fire Brigade. Sheerness and Pembroke Dockyards were sup¬ 
plied with powerful steam fire engines in 18f5H ; and eveiy year 
the system extends in the provinces and in foreign countries. 
Some steam fire engines have the cylinders vertical, otluTs hori¬ 
zontal ; some arc single cylinder, some double ; while the most 
powerful kind yet made, introduced by Shand and Mason in 1870, 
and called the Eciuilibrium Engine, iias treble cylinders. This 
engine weighs about 215 cwt.; it bas thre(*, vertical cylinders, ti,} 
inches diarattcr hy 0 inch stroke ; three double-ui-.iifni Inickct. and 
plunger pumps, 8 inches diameter hy G inch stroke ; with connect¬ 
ing-rods and crank shafts compactly placed. Tlie Ixaler has a 
water space wholly surmuiidiug tla^ fin'-hox ; the wat.<‘r t.nl*es, 
made ot homogeneous steel, are tested to 275 Ihs. ])iesMire per 
square inch. The details have been ealculated with sii-h care, 
that steam at loo lbs. pressure can las obtained G.^‘ niinuU*s after 
lighting the lire. All the thrt‘e steam eylinders are lixed to the 
boiler, so as to economise space. The ado]itioii of inrhh* cylin¬ 
ders and piuups tendiS to a uniform 1lt»w in the jid of water, and 
to the disuse of a fly-wheel. A jet can be thrown to a (dear 
vertical height of 180 feet ; whih; the force is so great as to 
drive the water through nearly halt a mih; of hosi*, horizontally. 
Fig. 1, a rear view of the engine, slinws the. arrangemmit (d" the 
treble pumps and cylinders, &c. In J'kj. 2, an end elevation of 
one cylinder, &c., pai-tly in section, A is the steam cylinder ; ]>, 
a ram; C, piston-rods; F, a eonmading rod ; II, a .‘l-thrcnv 
(irank ; I, the crank shaft; K, a bucket with the, gratings of tlie 
valve-seat; L, n foot-valve fitted to tlie bottom of the janup- 
barrcl; M, the inlet to the suction (diamber ; N, O, a ])uinp- 
ban’el; P, the pump-head ; i), a discharge outlet. 

A lighter steam fire engim^, on Merry weather’s coiiislrnciiou, 
weighs about 20 cwt. It has a single, liorizoulal e\ liiider, 
5J inches diameU’r, driving a d on b I (.'-act ion imin]) 11 inclics dia¬ 
meter by 12 inch stroke j the boiler, on tlu^ Ki(dd system, lias 
45 wniare feet of lieating surfact^; it euii throw two j(‘ts of water 
to a height of 150 feet, sending forth 200 galloms of u-atcr p(‘r 
minute. 

It was computed lately that at a fire at Bc'aIc’s Wharf, near 
London Bridge, nine steam fire engines ponr('d neaily as much 
water ns could have been projected by SO manual eiigiiie.s. 
During a fire at llic East India Doeks, in ISGG, tin; steam fire 
engines propelled 3,000,000 gallons oj' water ; and (.la])lain 8baw 
estimated that 1400/. had been eeoiionii.sed by this snbstitutioii 
of steam for manual power, even supjiosing iliu neces.sary .sujqjy 
of manual engines could have been obtained. Besides the lire 
brigades belonging to various munieijial bodic.s, .several volun¬ 
teer fire brigade coips now possess steam fire engines. Such 
engines have also been (‘mployed for jiniujiing U]> riv'or Avater to 
siijAply towns during a drought (nolably at Bradford in 1870) ; 
for pumping water out of sunken slii|).s, and mit of the lower 
storeys of buildings, &e., after an imindatioii ; and for watering 
cricket-grounds and 7’aee-coni’s(!.s. A tixed steam lire engine, is 
kept in some factories Avliere steam-]tower is always r(;ady at 
hand, the pump gear being snpjilied, but the (im ami boiler di.s- 
pensod with, lu the larger and better kinds of lloating fnx* 
engines the same ciigiru* propels the \(',ssel and works the 
pumps ; but others are drawn by a tug-boat, sometimes con¬ 
taining the 1 toiler. 

Che.mkal Fw Engines. Many soluble salts havt; lu-eii tried 
to increase the efficacy of the water thrown ]>y a manual 
engine, thereby converting it into a cluauicul engine. One, 
by Messrs. Mooiv, uses Avater im]tregnated Avith carbonic acid 
ga.s, winch is projected from ]»ueumatic ix-servoirs hy highly 
compressed air—tlie result of a somewhat complicated series of 
operations. An engine called “ Ij’Extincteur” has been intro¬ 
duced in France, containing carbonate of s(t(la and tartaric acid 
in separate compartments; carbonic acid gas, generated from 
these materials, mixes Avith the jet of Ax-ater thrown against the 
burning mass. This apparatus was first made portable, to be 
carried by one person ; but Messi-s. Dick, of GlasgoAv, in 18G{>, 
applied the same princii»lc to a fire engine on Avheels. An 
apparatus called the “ (^^aitouclie E.vtinctricc ” was tried at Paris 
in 1808, Avith the means of making chlorine, for throwing into 
a burning i-oom. Experiments Avere made at IIuddei-sficld, 
in IBOGj on a mode of extinguishing fires in confined spaces ; by 
generating carbonic acid gas, mixing it with steam from an 


I ordinary factory boiler, and sending it into rooms and enclosed 
spaces, HO as to choke the lire for want of fresh air. Some such 
plan was recently proposed to the Admiralty for use in the 
holds oil board ship. These and other chemical systems [Anni- 
HiLATOR, Fire, E. C. vol. i. col. 354] liaA'e, hoAvcver, failed to 
meet Avilh mncli success. 

FIRE PREVENTION AND EXTINCTION. Irrespective 
of regular fire-engines, steam and manual, driven to the spot 
Avherc a fin*, has actually commeuced, many plans have been 
devised for extinguishing lirc.s, guving speedy notice of their 
occ.urreiice fFiRE Alarum, E. CJ. S.], and (better than all, so far 
as practical )h*) preventing llieiv oeeurreiice. 

Fire Escapis. The system described in 1860 [Fire Ercape, 
E. (I vol. iv. col. 87] is .still in force in London, with minor 
modifications; but in 1871 the Society for the Protection of 
Lifi; from Fire sent to the International Exhibition a new escape 
invcnt(?d by Mr. Clarke, comprising novel arrangements. The 
inain ladder is stieiigtliened hy side inisses ; the carriage is of 
iron ; .siii-ings are so jdared us to assist ilu* raising and lowering 
of tin; liulder ; the sailcloth of AA'hieh the shoot or bag is made 
is soaked in a solution of alum, to pix'vent it from catching into 
flame (though not from charring), and outside it is a second 
shoot of Avire gauze to ]»rotecl the (iauvas from fire ; the topmost 
hubhir can be raised to a height of eighty feet. Mr. Fawcett, a 
shijibuilder, of North Shi(*lds, has introduced a new system of 
fire-ladders, superior in sockt'ting and fa.stcniiig to those in 
gen('ral use. 

Fire llrigtnits. lu 18G2 a eommitt(je of the House of Commons 
inquired into Ilu; best mode, of iiuju-oving the fire-engine 
system of the* metrojiolis. The report of the committee led 
to the, jiassiug of an act of ])ailiameiit. on tlie subject in 1865 
(28 & 2!) Viet. c. 20), relating to the brigade, but to no ncAV 
mechanical arrangc'uienls ; the, Metropolitan Board of Works 
to IniA'e the maiingenienl of the Avlnde .sysleiii; the (uigines and 
dant (d‘ the London Fin; Engine .Lstabii.shment [Fike Engine, 
'1. (I A’ol. iv. col. 8(>] to be purchased ; iu'Av di.sliicts to be 
luriiied, and new plant jaovided, Avheiiever required ; rogulation.s 
to be made Avitb tlie water r.onijianies for the sujqdy (d’ water ; the. 
engine brigade, to act in co-operation with a salvage brigade 
formed by the iusuraiice ollices, and Avith the es(‘,nj)(5 brigade. 
The exjienses AVerelo b(' thus defrayed :—Covei-nmcnt to (joiitri- 
bute ](),000/. ]K'r annum (on acc,ouut of the large amount id’ 
d(‘.strucliblc pvojM'rty Jield by the (rovernment in the metm- 
poli.s) ; the hisuranc.e c.ompauies to pay 35/. piT 1,000,000/. oil 
the A’^alne (d’ the ]n‘o]>(*ily insured ; and the remainder hy one 
lialfpenny in tlie jiuiind house rate. In IBGf) the Metrop(dituii 
Fire Brigade, thus e.stabli.shed, coinjiri.sed 377 firemen, 85 ma¬ 
nual engme.s, 25 steam ('ugin(.‘.s, 5 lloating engines, 50 fire,-(ingine. 
.siation.s, aided by 102 lire e.scapes at })() slation.s The expen.se,s 
Avere covered by 10,1)00/. from the Government, 14,302/. from the 
in.surajice oflices, and 33,870/. from the lialfpenny house rate. A 
l>orti(»ii of this expenditnn' Avas in the nature, of sunk capital, for 
additional bnil(ling.s and plant. The .stamp duty on fire iiisur- 
anees, which hud for several years realised about 1,500,000/. ]ier 
annum, Avas re<lu(■(^d in 18GG, and Avholly rejiealed in ]8(iJ). 
'J’he area ]>r(»teeted, and the nuiuljer of engines and nnm em- 
}doyed, IniA'c increased hetAA'een 1860 and 1872, Ho c»miplel,e is 
noAv the organisation, that three minutes is the maximum time 
ulloAA'ed for getting ready and despatching an engine from any 
of the stations after an alarm (d‘ tire has been i-eeeiA-ed ; if engine, 
driver, and tin'ineii, any or all, are not ready, the me.ii are lined. 
On an avenige, the eiigiiu's are in motion within tw'o minutes 
and a half after tlie alarm has been received. Most of the fire¬ 
men have been .seamen, accustomed to broken nights’ lust and to 
Tunning up ladder.s. In Paiis tlie, lire brigade is not so eflicieiit, 
nor are the engines so powerful, a.s in London ; hut fires arc 
relatively fewer in number, and less severe in character, owing 
to the stringent enforcement of a Building Act, relating to the 
use of a fire-resisting plaster, the limitation of the use of wood, 
&:c. One of the greatest fire.s ever known took place at Chicago, 
United States, on the, fltli October, 1871 ; the fire brigade 
system Avas almost powerless, the Avoodeii buildings being 
nunierouB. 

Fireproofing. The construction of fireproof safes and reposi¬ 
tories piREPROoriNti, E, C. vol. iv. col. UO] is every year under¬ 
going improvement in detail, but Avithoiit aiiy change in principle 
that calls for notice. In regard to fireproof dresses, Lieutenant 
Champy, of the French navj', showed a new aiTangement at the 
Paris &hibition hi 1867, intended for the use of fire-engine 
men and escape men. A conical wooden hood, witli gloss eye- 
liieces, is diuAvn over the head; the otlrer garments and gloves 
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ftre woollen ; a strong belt round the waist is connected by n 
lube with the engine, and providcjd with a short tube which tlie 
wearer can hold in his band, and with which he can saturate his 
garments, thereby rendering them temporarily lireproof. Many 
other inventions for a similar purpose have recently been intro- 
ductul. One of them is a resjtinitor, to j)rotect against sinohc 
and vapours rather than against heat; it consists of a metallic- 
mask dosely fitting the face, and provided with flexible india- 
rubber tubes; these tubes bring in fiesh air, eitlier from the 
open atmosphere or from a portable, reservoir of condensed air 
carried on tlic back of the operator, containing suliicient air for 
twenty minutes’ respiration. Dr. Tyndall has ju-oposod a fire¬ 
man’s mask, comprising alternate layers of cotton wool and 
charcoal ; tin; minute particles of carbon dust in smoke 
u'ould be, arrested by the cotUin wool, while, tlu* gases would be. 
absorbed by tin' chaicoal. h’or the fireproofing of nnislin and 
cotton for women’s dresse.s, many clu'niieal solutions are now 
knOAvn tobeelliu-tiA e, besidiss those mentioned in the ciled articles. 
Some of them, however, losi; the, ])ropertv when the fabric has 
1i(*e-n washed and ironed ; tungstiite of soda is still ri'garded as 
the b(>st, if ill)plied with due ])reeautions. Some textile fabrics 
aerpure a sjioutaneous iiillammability, believed to be due to a 
chemical I’caction among the dye drugs nsi'd. It is knoAvii that 
fires in mercers’ sliops have been occasioned by some sudi .action 
in closely Avrapped bales of black silk or cotton. 

(0. F. T. Young, (J.E., Fln a^ Fiir Kiujhtva, tout Fire Jlriiiaihs; 
mth a }fuforii of Manaul Slranh h^irr Kutiincit, (heir (■onsfrnr- 
(ioitf Use, (Old M(in(i<ie,iitenlf «Svu, London, IHflC).) 

FIRE-PROOF (JONS'l'RLlUJ’IONS. Since the beginning 
of this eeuturv, mills, warehouses, and other largi; buildings have 
been constructed on a ])lau ensuring, to a eerlain extent, immii- 
nity from the. risk of fire, ’flu* timber floors are tlu* most 
destructible parts of ordiu.ary laiildings, and lieiic.e, in tliesi* 
fire-proof buiMiiigs, the floors have been censtriict<-d of iron 
beams Avith brick arches turned belAveen tlieni. Till recently, 
the beam.s were of cast iron, but tliey are noAv freiiueiitly 
Avrought iron, riA'i'ted joist.s, mikI lliese are not only iiitk Ii sider 
and more reliable, but tlu-y permit the constnictioii of lloors of 
Avider sjian than would be desirable, if cast iron Avi-iv employed. 
With cast-iron beams the span of tlu- beams does not generally 
exceed 15 or HI feet, the. lieanis being supported on Ddunins 
Avliere they <lo not rest on llie walls. The beams are jilaced 
about 9 or 10 feet ajiart, Unit being, therefore, tin* span of tin* 
hriek arches. IFiiiK-i’iiooi-' (k).NSTiu ctio.n, E. (j. vol. iv. 
col. 89.] 

Such a construction as Unit jii.U. de.seribed is very .suitable for 
those- cases iii Avhich the lloors iv(|iiiie to be. of great .strength, 
for the purpose,s IbrAsliicli the building is eonstrncted. Rut 
they are not adapted for buildings of a doim-stie cliaracti-r. They 
are, very lieavy and e.Niieiisive, ]-e([iiire walls of great .strength, 
and occupy a great deal of siiace. lienee, forordinary j)iiblic1)nild- 
iiigs and for domestic biiilding.s, another con.strnction has been 
ad()])ted, in whieli concrete replaces the brickwork. Floors eoni- 
])Osed of rolled iron joists, Avitli the sjiaces betAveeii tin* joists 
filled in Avith conc.rete, Inivi; lieeii Aery extensively n.sed in 
France, and of late year.s they have also been einployi'd in this 
country. The section of an ordinary French floor is sIioavh in 
fig. 1. It consists of light, lulled iron joists placed gi-iierally 
^ feet apart. ()An*r these are. laid transverse tii’-roils of sipiare 
iron bars, and on Uiese again light iron rods, ]»iiiiilhd to the 
beams. Tliere is thus roriiied a network id' iron to .sn]»]K)rt the 
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concrete. Boards are noAV tenijiorarily fixed under the iron 
heaniR, and a quantity of jihister of Paris is then ])onred over 
the iron Avork, filling up the spaces hidween the beams to a depth 
of or 3 inches. This hardens almost immediately, and the 
supporting hoanls juay then he removed and a tiiiishiiig coat of 
piaster applied to form the ceiling. The upper part above the 
grouting is generally filled in Avith broken brick or Avith baked 
clay cylinders, and grouted. On the top of ilie-se groutings 
may be formed the floor, of tiles or concre.te, or a Avooileii floor 
may be introduced, which is frequently done by imbiHlding 
sleepers at the required distances to receive the boarding. 

A Bimilar flooring has been introduced in this country, and is 
known as Fox and Barrett’s flooring. It consists of a series of 


light rolled iron joists jilaced 2 feet apart, us in the French 
system. On the bottom flanges of these are laid fillets of Avood 
IJ or 2 inches a])art. On these is laid the concrete, AA’hie.h is 
nsuiilly brought iq) ilusli Avitli the tops of the iron joists. The 
upper surface is thou paved or boanled, and on the lower sui’- 
face a series of Avood fillets is nailed, at right angles to those 
already embedded in tin; concrete. On th(;se the plaster of the 
ceiling is lawl. 

The ohjcctinii to all forms of liiv-inoof constraction, in which 
concrete i.s used, is tliis—that if Uie action of the lieat during a 
tire is at all intense, the carhoiiaU* of lime in the concrete js oal- 
cine<l, and loses its strength. Further, if in this stale Avater is 
throAAm on it, it Avill slake like ordimiiy lime, swelling, falling 
to ])OAvder, and aiding in the dcstinetion of the building. Hence 
tliere lias bemi used, lately, for fire-proof floors a form of concri'-te, 
in Avliich calcined gyjisum is sulAstituted for ordinary lime, and 
in Avliich care is takim that broken brick, furnace dross, or other 
inlii.rible .suh.staiici'.s Jbrin as lai’ge a pro])ortinn as possible of the 
mass of the concrete. Flooring miiile of this material is known 
as Dennett’s llooriiig. The coarsest qualities of gypsum, which 
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are too inquire for the manurac.tnre. of iilaster of Paris, serve 
A'cry AA'cll for making the rcipiircil cement. They are, much 
more thoroughly calcined lliiui pilaster of Paris. In making the 
concrete, tliL cement is mingled Avitli broken brick, stone, or slag, 
ill lunqi.s of grudiiuled si/e.s, so tliat the smaller fill up the inter¬ 
stices of the larger, d'lie ei-nieiit takes .soiiu* time to set, and 
heconie.s A’eiy hard. The concrete is ajiplii'd usually, to form the 
llooi', in a series of small arelu's, foimed on tiaiqiorary centering. 
The ari'.hes are (I to 12 I'ei't sjiaii, and tlieir Ihickni'ss A'nries from 

to 5 inches at the croAvn ami from 5 to 10 inclies at the. 
hannehes. These arches are turned between rolled or riveted 
iron girders, those abutting on the Avails resting on a jtrojectiiig 
course of brickAvork. 'I'lie concrete, itself forms ii very good 
llooriiig surface, if ]tn»])er]y linislicd, but it can be boaided over 
if necessary. 

FI HE-\V( )R IvS. fPYllOTF.C'TTXY, E. (!. S.] 

FiUMA^rENT(Latiii,./(rmfoacata/a, a prop or support),among 
tin; ancients llie sky, licavi;n, the sjilieie of the fixed stars. In 
the first ehaptei’ of (lenesis (verses (I —17), Ave read that “ Ood 
said, Let there be a tirmanieiit in tin; niid.'?t of tlie Avaters, and let 
it divide; t-lie Avuters from the Avaiters. And Hod made the iirnm- 
lueiit, and diA'idial the waters wliich Avere under the firmament 
from the Avalers AA'hich Avere, aliove the tirmament, and it Avas so. 
And Hod called the lirniameiit heaven. . . . And Hud said, Let 
there be lights (or luminaries) in the lirmanient of the lieaven to 
divieh* the ihiy from the night . . . and to give light uj)on the 
earth.” The TL*1)n;AV Avoid whieli our tianslators (folloAving the 
Vulgate) riaulered by the Latin Jlrnudiinif, signifies ejr^munhni; 
but the idea of solidity is distinctly conveyed by its dividing 
“the Avaters Avhieh were under lioin tlie Avaters w'liieh AVeie 
above” it ; by such passages as Heiiesis vii. 11, 2nd Kings vii. 
2, 1.9, Psalm Iviii. 2:J, and .Malaclii iii. 10, Avhich de.sc.rihe tin; 
opening «)f the AvimloAvs (or Hood-gales) of the liriuaineiitaiid the 
letting out of 1 lie waters ; and Kzekiel i. 22, where the iirnui- 
inent is sjKjkeii of as bi;ing formed of crystal, .and supporting the 
BJiiiphire throne of the Almighty. The view held by the ancient 
Hreeks was in many respects very similar to that held by tlic 
Hebrew Avriters. With them the firmament was a crptal sphere 
ill Avhich the fixe.d stars Avere Bnp])ovted, and beyond Avhicli Avas 
the empyrean. [P’I’OLKMAIc Systkm, E. H., vol. A'i. col. 827 ; 
Empyrkan, E. 0. S., col. 88H.J The system ol the celestial 
spheres as elaborated by Plato and Aristotle, and mollified by 
later Avi’itcrs, Avas adopted by tbe Hclioohnen ami theologians ot 
the miildle age.s, and colours tlie poetry of Dante and Milton. 
Milton’s references to the firmament are, hoAvever, usually con- 
veyed in Scriptural terms, as Avliere he says (‘ Par. Lost,' vi. 707, 
compare Ezekiel, i. 22— 28)— 

“ Over tlieir heads a erystal liiiuamcnt, 

AVhereou a sapphire throne, inlaid with pure 
Amber, and colours of the shoAvery arch,” 
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FISH. The iriitia] letters ol’ the Greek words 'Iv<reDt Xpiffr6s 
OwB 'tih lanrip (Jesus Christ, of God the Son, Saviour), when 
jdaoed together conseeutivoly, form the word IX0T2, which 
si^iifies a fish.” Hence, from this acrostic of His name juid 
distinguishing titles, a fisli has been'employed from the earliest 
times as a synd^ol of Jesus Christ. It is said to have been 
originally inrented and U8(*d by the- Cliristiaus of Alexandria, 
nncl to have been in vogue down to about the time of Constan¬ 
tine. Tt is first alluded to by St. Clement of Alexandria, and 
St. Augustine, and is mentioned by Tertullian and Origen, but 
only under “ the diBcij)line of the secu’et,” i.c., in that mysterious 
language, and under those hieroglyjdiical representations, the 
hidden meaning of which wiis never eonimiinicated or r<*vealed 
excemt to the initiated. [Fylfot, E. C. S.J It is found iijxm 
tombs in the Homan calaeombs, wbeiH; it is sometimes re- 
])resented as carrying U])on its l)iic,k the sacramental elements 
of bread and wine, either in tlie cu]> Jiml ])aten or enclosL*(l 
in two chests ; sometimes the shi]» of the Church, or, when 
it refer.s to the. saeraineiit of bajitisni, a little child. Sometimes 
two fiflh, as symbolical of tin* Jewi.sh ami (hMitile. flhiiirlies, 
are ponrtrayed ; and uecasioually it liangs by aliook, in reference 
to the. occupation of some, of the Annstles, and the passage in 
St. Mark i. 17, where Jesus says that He “will make them 
fisli(*rs of men and hence St. J’eter is often r«'presente,d with 
two fislies ill his hand. It is also found us a dolphin twined round 
the. anchor of the Cross ; and because water was the element of 
baptism, fish were fi’iwjuently engiaied unon ba])tismal fonts, 
and iiortable. fisb worn by those avIio luid been lately baptised, 
in token of their newly ado]ited faith. It is the emblem in 
various positions, and dillbn'nt ly di'uwn, of several saints; 
and the Vesica jrisciH is a symbolical figure consistiiig of two 
segments of circles employed as an eiuhh.'iu of (Jhrist from tlus 
fourth century. It lakes the form of the aureola siUTomidiug 
His body; and the seals of colleges, nbbey.s, and other religious 
estahlisllments were invariably made in tliis form. (Huaeiibctirs 
Ewhleius of Saints ; Louisa Twiuiiig’s Sjiinhols <(inl Einhleins of 
Early and Medicnveil (■hristian Art ; Uicbnrd amlGiraud’s Hihlio- 
theque Saerfr ; (!. Hobert’s (!onrs d'JJiiO'oifly/ihif/ne. Vhrelknm: ; 
Didron’s Iconorirajihic Chretienne ; F. W. iiahlnAVs ])ietionary 
of Terms in Art; Wn\co\Vs Snered Areho'fdoyy ; JiOrd Tiiudsay’s 
Shtehes of the Jlistory of Christian Art ; Martiguy's 1 tielionnaire 
d<‘S Anfiquites (hretienni's.) < 

FI8H, r01SUN()lJ»S. fl’ojsoN, E. C. vol. vi. eol. HOJi; ami 
Poisonous Fish, E. ( k S. ] 

FJSH'»SK1N, a name, given to a coiigeiiiUd disease of the 
skill {iehthyosis), in wliicli the whole body, or jiarts of it, are 
covered by hard, thick, dry, dark brown rhoiuhoidal scales, 
wliicli often have a V(?rv oll'ensive odour. ^Phe di.se,ase does not 
admit of cure, but only of relief by the warm hath or tepid 
applications. 

FISH TllAHE. The exjiort of fidi from tlu! ITiiit.ed Kingdom 
is confined mostly to licrrings, otlier kinds of tisli In-iiig nearly 
all consumed at liome. The lierrings are salted or cured, and 
jiacked in barrels containing uIhuiI TOO lisli each. The ipiaiiti- 
ties exjiorteil in alternate years lioiii IMIl to 1871 were as 
follows :— 


1861 

264,118 ban- 

1863 

4.38,745 „ 

1865 

:152,25(» „ 

1867 

524,734 „ 

1860 

422,718 „ 

1871 

67J),710 „ 


The intermediate years havi; lluclualod about as mudi as tlio.sn 
here tabnlated. The lluctuations are due to the greater or less | 
abumlance of the fisliiiig - not to mueli variation iu the demand. | 
The value of the. 070,711) barrels exported in 1871 is set down at j 
887,771/., averaging railicr more tluin 20.s. p(*r barrel. The fisb ' 
importecl are estimatetl by weight instead of measure ; they 
eomprise salted and cured fish of various kinds. The (piantitics 
imported in the same yeais were as follow's :— 


1861 

337,517 

CAVtS. 

1863 

218,100 

V 

1865 

485,460 


1867 

450,5(i3 


1869 

481,734 

)» 

1871 

404,205 

)) 


The ynice iu recent yeanu has averaged about 22 a per cwt. 


There are no available means for ascertaining the nuantity of 
fish caught in the seas and rivers of the United Kingdom. The 
sale in London, to supply an area of consumption extending far 
beyond the limits of the metropolis, has frequently been made 
the subject of rough estimates. The latest and perhaps the 
most trustw'ortliy Avas obtained by the Food (Committee of the 
Society of Arts in ISdfi ; it related to the sale at Billingsgate, 
during the month of May iu that year ; the values were stated, 
and ill mo.st cases the (plantitles also ;— 


Salmon, grilse, and trout, 3400 packages . il36,700 

Turbot and brill, 0400 jiackages . . . 18,840 

Scde.s, liaddock, i»laic,e, whiling, 32,040 packages 16,020 

Drift-net and hook-iuit fi.sh, 3000 tuii.s . . 75,(MM) 

Ji(tb.'<ttT8, .5000 package.^ ...... 6,400 

Ciabs, 7300 ])a(.Lagc.'(.5,.5(M) 

Shrimps.3,000 

Oy.sters.7,500 

AVinkles, w'helks, cockles, mussels .... 5,000 

8alt lierrings, cod, ling, &(■.8,000 

biioked herrings, bloaters, haddock, &c. . . . 10,000 

Irish mackerel, 5500 buxe.s.8,250 

English mackerel, 20.000 pads.10,000 

Co(l, (‘els, mullet, floumte.rs, hak(^, smelt, pilchards, 
Aviiilebait, dab, r.'iy, sturgeon, &c..10,000 


i;306,210 

A jiackagi; of salmon averages about 112 lb. May is not a 
good montli fur oysters ; hence, tlu* above quantity is below the 
average of wiiili*!' luontlis. Tlui Iii'di mackerel are chielly 
caught and sent to market by tlu*. South of Ireland Fishery 
(Jonq)aiw at Kiiisale. A j)ad of English maeherel contains 
from fifty to sixty fish. 'J’lu* Vanuoutb bloater Irade does not 
become bri.sk till July; the. May aveiage is comparatively 
small. All aftciujds to e.slablish a second great iisli market in 
Hie nielifjjMdis luive faih'd ; Hiti salesmen and the fi.slimongers 
have become so utxuslomed to the usage.s of Billingsgate, that 
bey lend little ,suj>])oil to tin* founding of a markiit in any 
(tiler di.strict. A steadily iucivasing ]>rojiortion of the lisli 
lupply for the luetrojiolis coiues from tin*, coast towns by rail ; 
leiice tlu! strei'ls ;ind lanes leading to Billing.sgate are chokijd 
.vil.b fi.sb vans and earls in the early hours of the day. It is 
found th.at no great trade, in fresli tisli can be commanded in 
our busy towii.s, unless they arc brought to market at au early 
hour in (he luoniiug ; ln'iice (e^]l(.“c.ia^y to Loudon) expre.ss fisli 
trains are so timed as to meet, this requirement. 

FISTIETHES. Stdinon Fisheries in Enyland, “ AA^lie.reas the 
salmon fislieries of Fugland have of late yiairs been greatly in¬ 
jured, and for the juirpose of iucivasing Hie supply of salinou,” 
it was enacted liy the 24 & 25 \'ict. c. KM), with respect to Eng¬ 
land, in orde.r to jacveiil the destruction of fish, that heavy 
penalties should be levied for -putting or knowingly jiermitling 
to flow or be juil into salmon .streams or their tributarie.s 
matter that would jioi.son Hie ii.sh ; using, or possessing wdth 
intention l(( u.se, any ligiit, or any s]>ear, gaff, sirokeball, 
snalch, or other like instninumt for the ]iuriiose. of catching 
salmon, excepting always the u.se of a gaff as an auxiliary to 
angling with the, rod ; using fish roe in fishing ; buying, selling, 
exposing for sale, or ])i)sse,ssing .salmon roe, exee.]it for the 
](r(»pagatioii (d salmon, or for scieiitilie jmrpuses ; fishing for 
salmon vvitli nets of a mesh less than two inches from knot to 
knot, or than (‘ight inches measured round w'lu’n Avet; placing 
(u- using fixed engines in inland or tidal Avaters for the jiurjiose 
of ealebing salmon, saving ahvays ancient rights and modes of 
fishing exercised at the time of passing the act in virtue of any 
grant, charter, oi‘ inimi'niorial usage ; llshing or catching salmon 
by mean.s of fishing Avoirs or fishing mill-dams, other thiui such 
as were lawfully used at tlie time of the passing of the act; 
Avilfiilly taking, buying, selling, or possessing unclean or unsea¬ 
sonable fi.sh ; Avilfully taking, destroying, injuring, buying, 
selling, or po.sHe..ssing the young of sidinon, or disturbing any 
spaw'U bed, or liank or shalluAV Avhere spaAvn may be ; wilfully 
disturbing or attempting to catch salmon Avhen spaAvning or 
near their spaAvn-beds ; fishing, &c., for salmon between the Ist 
September and the ist Februaiy folloAving, both days inclusive, 
called the close season, excejit that any one may lawfully angle 
with the rod and line betAveen the Ist September and the Ist 
November following, both days inclusive, the Home Department 
of Government liaN'ing power to vary the close season, and to 
give notice thereof in the ‘ Gazette’ and in the local newspapers j 
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buying, selling, &c., salmon during the close season ; py pro¬ 
prietor or occupier omitting to remove wntliiu thirty-six hours 
after commencement of the close season from tlie watcm within 
liis fishery the inscales, hecks, tops, and rails of all cruivea, 
boxes, or crabs, and all planks and teiniioraiy fixtures used for 
taking or killing salmon, and all other obstructions to the free 
lassage of fish in or through the cruives, cribs, and boxes within 
lis fishery ; fishing for, catching, or killing, by any means 
other than a rod and line, any salmon between twelve o’clock at 
noon of Saturday and six o’clock of Monday morning following, 
called the weekly close time ; any propihdor or occu])ier not 
maintaining a clear opening of not less than four had in width 
from the hfdtoin to the top, through all crihs, boxes, or ciiiives 
within his fishery during the wia'kly close time. 

Th(i act lays down rules and ri‘<)uirements as to aliachiiig lish 
juisses to (lams, constructing and enforcing eliiciont fre(‘ ga])s, 
and ill constructing bo.xes and cribs and spur walls in fishing 
Aveirs. 

Salni 0)1 Fishenes (ScotianfJ). llv the 25 & 2(; Vicl. c. ‘>7, 
2d 27 Viet. c. 50, 27 & 28 Vi(d. c. 118, and HI k :J2 Viet. (“. 12:i, 
similar enactments have heeii made willi regard to the wdnion 
fisheries of Scotland, with a view to tin' same ends. 

Sal))io)i Fisheries in FaijlaiiA m- ScotltDiif. liy the 2(5 Vic.t. 
c. 10, In^avy ]tenaUics are enacted against tlu! cxiiovtation of 
salmon during the close season, or of unclean or unstaisonahhi 
fish. 

Fiahcrm (rrchaul). lly the 29 it 30 Viet. c. 45, provision is 
made for assisting and laicouraging, by grants of public, luoiuy 
and otherwise, tlie construction of piers, harbours, and otlie.r 
works with a view to tlie eneounigiMiient of the sea lislieiy ou 
the Irish coasts. l?y the 32 & 3:i Vicl, ca]*.s. 1) and 92, fnither 
encouragement is ottered by a vaiiety of provisions for facili¬ 
tating the practical inosecution of tlu! sea and oyster lisheiy ou 
the Irish coasts. 

Oi/Htor Fuhcrics. Tlii.s hram.li of indinstry having Hiillered a 
serious ch(‘ck of late years by the failure, of oysters ou the 
IJritlsli and Trisli coasts, the atttmtion of scientific and ])iactical 
men was called to tlus feasibility of jnctitagating and protecting 
these shell-fiidi ; and the 2t) 30 Viet. c. 85, and 30 & 31 Viet, 

c. 18, Aveni jiassed to facilitate and i)i(ttect the increase of the 
oyster. 

Fiahcrica adjoining the ]}n(ish lAandit and France. A couA'en- 
tion liaA'ing been made lu'tween the Lritisli and French (hiA'orn- 
nients for th(‘- jjurpose of regulating the rights and comity of 
French and Ihntish lisherimni in rcs])ect of tlu^ fisheries and 
oyster beds adjoining the coasts of the (dmnuel Islands and of 
Franc.e in 18G8, the 31 & 32 Viet. c. 45 aa’uh iiassed for tin' 
purpose- of carrying out the (»hj'cct.s and sti](illations ((f that 
convention. 

FISHING TAGKLE is the subject of A’aried branches of 
industry. 

Nctx. The knitting or haiid-Aveaviug of fishing-nets has been 
carried ou for centuries in and near .seaside towns, often by the 
Avives and families of fislierrneii. Alachine-made nets ai(5 now, 
boAvever, rapidly superseding hand-made ; and cotton is almost 
as ra])idly supiirseding lienip. A cotton net c.an lx; made finer 
and lighter tbaii one of hemp, and it is iioav asc-ertained to be 
nearly tAvice as dui-able. A iiet-looin, invimted and patented 
by Mr. Paterson, Avas set to Avork at Miisselburgli, near Edin¬ 
burgh, so for back as 1820 ,* and an api)aratii,s jor forming a 
tighter knot at eA^eiy junction of the twines Avas .added to it hy 
J\lr. Ritchie several years al'terAvurds. At the present time, the 
largest fishing-net manufactory in the. kingdom, Mes,srs. Stuart’s, 
at Musselburgh, covers four acres of ground, and comprises 
numerous ranges of hiiildings for jueparing and dressing the 
hemp and cotton, sjunuing the fibres into yarn, twisting the 
yam into twine, anil weaving the twine into nets. The looms, 
something midAvay in appearanci* and action iHitwiicn the 
Aveavem’ loom and the siocKing-framc, are nearly 300 in mim- 
her ; the. combination of hooks, iieedle.s, and sinkcr-s, to form the 
meshes and knots, is peculiar, and gives much comjdexity to 
the machine. The gradual substitution of cotton for hemp is 
taking jdace in tlie, production of nets for herring, mackeml, 
and salmon fishing. Pilchard nets are made of stout hemp 
twine ; while sprat nets are made of cotton twine so thin as to 
he little more than thread. Fishermen differ greatly in their 
likings for stout and light nets ; and, to meet the wishes of all, 
cotton herring nets, CO yards in length by 300 meshes in depth, 
are made varying from 12 lb. to 60 lb. each. The London 
International Exhibition (1872) contains cotton twine or line 
for fishing, sent by the Cotton Twine Spinning Company; the 


collection comprises Iu!aA'’y and medium salmon lines; sixteen- 
plait salmon and trout lines; tarred and iintarixjd cables for 
s.almoii, trout, ]>ikt?, and roach; ili*es.sed enamel Unes; conger 
lines ; and other kinds. 

^ lioolis. Limerick fish-hooks had at one time a great reputa¬ 
tion, insomuch that a saying went abroad, “ Every Limerick 
hook is worth a s.almon.” Noav, hoAvever, the manufacture is 
chielly coudiic.ted at lledilitiih, in Worcestershire, the centi’e 
of the needle trade, where 4,0()9,00() fish-hooks are made 
Aveekly. Tin; manufacture is eonducted nearly as folloAVS 
Wire of tlu^ ja-oper thickne.ss i.s imwuiuid from a reel, cut into 
])ieces of the ])roper length, bearded or notched, filed, .sharpened 
to a point, and bent to tin* i)ri)]>cr shape ; the hooks are then 
hardened, annealed, shaken in hags of oil and etnery, scoured iii 
acid liquor, A\'a.she,d in s()aj)suds, dried in saAvdu.st, blued in a 
kiln, Avaslied ami dried again, j)a])ered, and j(ack(!(l, Udu* repu¬ 
tation of the Limerick honk chielly depemled on the maiimir in 
Avhicli the barb Avas filed into slia])e. Th(.*re an; more than fifty 
dillerent sorts ul’ fish-hook, each ])resenting tAventy to thirty 
siziis. The names of soim* ul thianare—common and lie.st Kirby, 
Ihitb'd and ringed bolloAV, Limerick, h(dlo\v-]>oiiited Lublin 
liimerick, treble brazed, single and doiilde trinmuirs, eel and 
siieek, short,-sliank Kendal, Kendal Kirl>y bent, Carlisle round, 
Norway, round bent se.a, Exeter sea. At Newhaven, Connec¬ 
ticut, C!rosby’s fish-book making machine was introduced in 
18(57. Nearly all the, ])rocesseK are automatically performed— 
uiiAviiidhig the wire from the re.el, cutting into lengths, bending, 
Ihitlening at one end, sbarpiaiiiig at the. other, bearding, and 
dropping into u box ; tin* tenqxa'ing, bluing, ])apering, &c.., are 
jKofonned l)y band. It, is said that one man with one muebine 
can mak('. (5(H)0 hooks ](er liour. America had till then mostly 
been su]»plii‘d Avith hook.s from England. 

Flicx, oai.ts^ dr. Cut', large esialdisliiuent at Redditch coin- 
biiKvs the making of mo.st kinds of fishing taekle. as \\'ell as hooks ; 
but more fivij maitly tlie tackle makers i (Ui’cliase. liouks ready nuu le. 
The Hies are made hy Avomeii and girls ; the feathers of Ihe jay, 
.starling, Avoodc.ock, gfddeii jdieasiiut, and other birds are used. 
Brilliant baits are .sidiielime.s m.ade of electro-jdahsl metal. The 
lloats are made of wood, coik, Avire,, silk, cpiill, and jiiitty, 
fiiii.shed oll Avith ])aiut and varnisli ; each ])as.s(*s through several 
]uiir.s of hands ii, making. The rods are of liamboo, hickory, 
cane, ash, lanccAVOod, and ha/,el ; the Avood is sawn, liirmni, 
bored, planed, stained, fitted, and Aaruishi'd ; they rang(! from 
I iJie c.hea](est two-joint liazel at 3(/. to the he.st salmon rod at 3/. 
Eel sp(*ars, harpoons for IVesli and salt Avater iish, reels, swivels, 
leads, small shot, gut line.s, hair lines, are among tlie other 
articles in fishing tackle. 

FISSURE (ill Anatomy), a term ofti'ii usisl to describe a 
dent or groove in a bone, or line of se])araiion in some organ of 
the body. Tims, the Fiasnra longifndrnnUn divides the right 
from the left heiiiisjdie.re oflhe brain ; F. Sili>ii,i\n.' anterior and 
middle lobes ; the F. ntnlnlicali>i is the groove on the under and 
fore jnirt of the liver, Avliich contains the umbilical vein of the 
foetus; and tlie Jiftsmr. of the jgAecHy the holloAV on the inner 
surface of the organ iii AvJiich its vessels lie. 

FIV.es is a game of great antiipiity, and thl!rl^ is little doubt 
that the Eugli.sh origin of the term is derivasl from striking the 
ball with the. baud orjtve lingers. ^tpaiparriKii and Pila AVioe in 
A'oguc amongst the Gree ks and Rinnans from the earliest times, 
doAvn to the f:dl of the Roman eiiqare. One branch of tlie 
Grecian hall-play, viz., thi; somiiwhat resembled the 

modem game, siiic,e the ball Avas throAvn ou the ground and 
struck as it njbouiuhid. Of the Roman game Ave have no par- 
ticular.s extant. 

The pre.sent game may he played either in an “open” or 
“close. ” court. In the former all the requirements are a tolerably 
smooth Avull, with hwel ground in front. A “ close ” court has 
tAvo side walls added at right uugUis to the back one. In b(dli 
cases the principles of the game are similar, a line being 
marked along the trout Avail about three feet from the ground, 
and the object being to liit the ball against this Avail ami above 
the line as many times a.s ims.sihle. Tlie hall niu.^t ho struck 
either before it touches the floor of ihe eoiirt, or else on its 
first rebound, against tlie front Avail direct, and not on the 
side walls before reaching the front Aiaill. Tliere may be 
cither one or two on each side in a game, and whichever side 
foils to return the ball properly is either put out or has a point 
scored against them. Excejd at Oxford and Cambridge Univer¬ 
sities and our great public schools, there ai’e but few lives courts 
extant, and at almost every school the miiiutito of the game 
and size of the courts vary, the only similar principle being 
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the leading (me of iiiakiii" the hall Klrike the front wall above 
the line, Owiii" to th(!.se variations, no universal code, of hnv.shaH 
ever been draw’u u}>. At Wiiudiester CJulloj.;**. a •fame* ealhal 
“batfives” is ])]a.ved ; lait the term is iiiap])r()])i‘iute, because, as 
has been stated above, the very ess(?iice of tla*. ffuine consists 
in stiiking the ball with tlie. band. Tlie hall should he about 
two inches in diameter, and made of some hard suhstaiice, 
;feneralJy <futta-perclia encased in twiije, witli aii outside covei- 
iim of leather. 

FIXED LINES OF THE SPEOTJl'JM. f Disi-kiision, E. 0. 
vol. iii. col. 51)4; SriiCTiiiui, E, C. vol. vii. col. 7oi; Si'KoxituM 
Anaia’sih, E. C. S. I 

FLABELLUM, a fan used at certain reh^dous ceremonies 
of the Greek Churcli, (‘specially at. tlu* celebration of the Eu¬ 
charist, for keepinjj; aAvay flies and otber wiu'^a'd insc'cl.^: from 
the, elements n])oii the altar, and for cooling the atmosphere 
during the time of divine worshi)i in hot countries. Tlu; 
Gre(jk deacon receives one at the time of his ordination, and 
it is mentioned in tin* liturgies (if St. (hry.sdstim and St. 
Basil. In the 4th century the deacon, .standing hy the .side 
of the altar, wavt'd a Jlalir.llnni made of ])eacoeks’ feathers, 
in nllu.sioii to the “ four heasts joiukI about tin* throne,” 
which were “full of eyes befoni and beliind,” and wbicb 
“rest not day and night, saying, Holy, lioly, holy. Lord 
God Almighty, whicdi was, and is, and is to come.’’ (Jlev. iv. 
0— 8.) Hence. ifahdUi sometime.s Lore niioii them tlu* words 
“ Holy, holy, holy,” or some similar inscri]>1ion, and a fftthdlnm 
of jaaicocks’feathers is carried, up to the, present day, on each 
side of the Pope, in processions on Easter Day. Among the 
Greeks it was suinetiimis called the c^rnTTf/u??;, or “instrument 
with six xvings,” because the “six cheruhim” (Ex. x.vv. 18 j 
Isaiah vi. ’J, H) W(‘ri‘ ])ainted or carved on it. It was jdso ])ar- 
tittUv in nse in the West, heing mentioned in the Doniiiiicuii 
use 1)y Ilildebert, Bishop of Toiii-s, the constitutions of ( iugny, 
uiid el.sewhere ; and in these latter churches its sIJa])(^ wasuhvays 
round, whc‘rea.s in the Greek and Easteiii (’Jiurche.s it was made 
in a variidy of forms. Its material was also veiy various, siieli 
ns palm fibre, linen, nu'tal plates, silk, vellum, feaihers, or siUa'r. 
It W'as also frecpiently richly onjamenli.-d wilb silvei-, gold, ju'arls, 
and other precious stones, and its shaft was usually (d' iv(»ry. 
The most aiicii'iit type, of i]n^. ffuldlnm used as a Jlubrnin itiuscK- 
ioriion, or tly-lla])per, W'hich we have, (ueurs frecjueiitly on th(‘. 
Assyrian sculptures in the British ^Museum. JhiMImn 
also used to blow u]) the tire ; and in a ])ainting discovered at 
Hercidaneum, a jiriest is represented u itb a triangular tlabellum, 
such as is even yet used in Italy, fanning the llame during a 
eacritice to Isis. 

(Goar’s Euduihnfinin Grn'cnin ; .1. 1^1. Neale’s Anrii’iit Gride 
LUurfjics; Walcott’s Sacral Archaohxjii ; Layard’s A'im rdi.) 

FLAG. [Banneh, E. (’. vol, i. col. 87!); and v<d. iv. c(d. lo.'l. | 
FLAME, LUMINOSITY OF, UNDEll DIFFEHENT 
PBESSURES, Profe.ssor Frankland, in the autumn of 18.")!), 
accompanied Pi'ol'essor Tyndall in the ascent of Mont P>Ianc, 
and, whih^ ])ussing the night in u tent on the summit, was .‘Uir- 
]m8(Ml to not ice how feeble, was the li.cht given out hy the sleariue 
candles that Avere hunit. 'fhe lowei' and hliie jKirlien of the 
tlame, Avhich, under ordinaiy circumstances, scarcely rise.s to 
Avithin a cpiarler of an inch of the ajtex of tin* Avick, avus extcMided 
to the height of omt-eighth of an inch ahovt; the cotton, thus 
greatly reclucing the si/.e of the loAver i)urlion of the llame. On 
measuring the rate, of coinbiislion at Ohaiiioiiix, as compared 
Avith that at the summit of Idont Blanc,, there Avere consumed 
j)er hour!)'4 grammes of steariiie in the one case, and !)’2 grammes 
in the other. This close a]i])roxijnati(m under such Avidely dif¬ 
ferent atmospheric ])ressures goes I'ar to jiniA'i; that the, rate of 
condmstion of c,andles is entiiely independent of the density of 
the air, the sliglit discrej>uiicy in tin* obs(;rvatioii lading jirohubly 
due to the considerable dillereiau' of teni])erature, amounting to 
C. betAVeen the tAvo stations. Tlu' result.s of previous ob- 
serA^ers, including those of Davy, seem to lead to the eonclusioii 
that the proci^ss of comhustion i.s retarded by the diminution of 
tlic density of the air, and acceleiuted by its condensation. There 
are also some remarkable, observations made, iu India by Quar¬ 
termaster Mitchell, ‘ On the Inlliience, of Local Altitude ou the 
Ihirniug of the Fuses of Shells,’ reported in th(^ ‘ Proc.eeilings of 
the Iloyal Society,’ vol. Aui. j). 310. In 1848, at the animal 
uactice of artillery, it was observed tliat the fuses huiued loo 
ong a time ; and us the regular burning of fu.seH i.s of gmit im- 
liortauce, the circumstance, Avas reported to ai-tilleiy liead- 
ipiarters, wlien some of each , kind were sent to St. Tliomas’.s 
Mount, eight mile.s from Mudm.s, and on tlie same level hu- 
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examiuatioji, and were found to hum coiTectly. In the previous 
ohservutioi} souu? error Avas suspected in the length of the pen¬ 
dulum ; hM next year the fuses again burned too long at Banga¬ 
lore and correctly at St. Thomas’s Mount, the diflerence of alti¬ 
tude hetAvecu the two being nearly 3()0() feet. To see whether 
this (lifrereiice AV'as not the cause of the discriuKiiicy, fuses were 
1 aimed at dillereut stat ions, and it was found tliat combustion is 
ixdarded at coiisiderabh* elevations ; in fact, a fuse driven to 
bum 30" Avlieii the baronuder stands at 31 inches, would hum 
33" if the barometer fell to 28 inches; or each diminution 
of at,nios|)lieric pre.-^Mire to tluj extent of om,* mercurial inch in¬ 
creases the, tinui of burning hy one-thirtictli in a ()-iue,h or 30" 
fuse. The fuses prepared at Wouhvich so as to bum a certain 
number of seconds do so Avith great precision nt the sea level; 
but tlui A’ariatiou in elevated localities is a ]»oint coinparatividy 
iieAA^, and deserves the attention of artillery ofUcers. 

Dr. Fraiikhiiid, in an elabur.ite memoir jiiihlislied in the 
M’hilosophical Transaction.s’ for 1861, p. 620, points out tlui 
diUcrence hetAvceii the, hurnhig of a candle and that of a tiine- 
fu.M‘, In the one ca.se the radiant heat of the llame melts the 
combustible matter iu the cupsuh*, at the base of the e.xiiosed 
p<u‘liou of the Aviek, the ca])iJl;iiy action of AA'liich raisers the 
li(iuilicd matt(‘r into the n])per ])art of the Avick, where, it is 
e.\]»os(.‘d to a temperature Avdiich ellects its volatilization and de¬ 
composition. The 7‘ate of combustion depends on the capillarity 
of the AA'ick, and this is not alteriul by vaiiations in atmosiiherie 
pressure ; and as the tein]HiiiiLLUe of t lie llame is almost entirely 
ind(‘]»end(-‘nt of llu* same inlluence, the rate, of ( (unbiistion re¬ 
mains unchanged. The amount of heat radiate,d from a given 
area of the loAver siirl'ace (»f the llanu! may he diminished hy 
rarefaction, but this diminntiou is cunqiensated by an inc,reased 
llame .surface, so that the littb* cup at the, toj) of the candle is 
kept AA'ell .su])plied with Jiiiiiid comhiistible matter. 

In the comhn.slioii of time-lhses the c.onditioiis are different. 
The composition contains Avithin itself the oxygen necessary for 
conibii.s-tion, and all that is Avanted is a eertaiii amount of heat 
to commence the action. ’I'he liisi' bums only at a disc jierpeii- 
diciilar to its axis, and the time, occujdcd in its detlagration 
depends on tin! raj)idily Avith Avbic,h ('ach successive layer of 
coni])Ositiuu is liealed to the, tcmperaturi' at wliicli clannical 
coml)ination lakes plact'. This heal necessary to dcllagratiou is 
derived from the juoducts of the combustion of the preceding 
layer of compo.sition, and t!i(‘ amount of hi'ut thus comnmni- 
cat(‘d to the next uiiburiit ]ay«*r must del>eud in great nieasiire 
u)u)u tlu* number of ])articles of these lieatcd products Avliich 
comet into contact with that layer. “ Now, as a large proi>ortioii 
of these'ju-oducts aiAi gaseous, it folloAvs that if the pressure of 
the surrounding inediiiin be reduced, the number of ignited. 
ga.scous ]>articles in contact, at any one moment Avutli the still 
unignited dise, of coin]K>.sition will also be* diminished. Hence 
the sloAvcr reitc of deflagration in rarctieel air.” 

As to tlic inllimncc of atmospheric, pressure on the light of 
combustion, it. Ava.s sIioaa'u by ])hot(>me‘trical measurement tliat a 
great rednetion in illuminating elfect takes iilace Avhcii a candle 
is liiinsferrcd from air at tlu* onlinaiy pressure to rjirelieil air. 
During llio diminution of ju'e.ssun? down to Jndf an atmo.spln‘re 
there is a gradual iiiva.si()n of llie- npiier and hiininoutt portion 
of the. tiame* by the loAver blue and non-lumiiioiis pjirt. As the 
m-.ssiire .sjnk.s ioAvards 10 iiiche.s of mercury, tlu* retreat of llu; 
iimiuous ])ortiou ed' the llame toAvards the iijjex goes on, Avliile. 
the shape and colour of the flame undergo remarkable changes ; 
the-, summit l)e*(a)mes more and more rounded, until at 10 inches 
jires.sinv the llame* as.sume;s nearly the form of an ellipse, Avhilst 
tlui Idue. jiortioii, Avhich jioaa^ eemiprises nearly the whole dame, 
acepiire's a jec-culiur greenish tint. At 6 incluis jireasure the last 
trace* of yclloAV disa])piiurs, and tlu*. tiame is an almost i)crfcct 
gluhe of a greenish-))!m; tint. Just before the disappearance oJ‘ 
the yellow peu'tion a halo of })iukish light fonn.s a shell half an 
inch thick around the blue-greeiii nucleus, due probably to in- 
candoKC(*nt nitrogen, and greatly enlarging tlie dimensions of the 
llame. Under .so Ioav a nressure as that of 4*6 inches, a sniiill 
gsis llame hnrning in a cliiinneiy nearly filled the latter witli a 
]»iid;i.sh gloAA-^, Avhich ('.xtended, about 3 inches above the true 
flame. It Avas found impossible to manage candles or oil-lamps 
at these varying pressures ; hut a Jet of coal-gas Avas so aiTanged 
as to he burnt under varying conditions of pressure, so as to be 
compared with a standard llame or jet, the other dame heing 
called the exjierimentaljlame. 

The result of several series of experiments showed that the 
comhustion of an amount of gas AA'hich will give a light eq^uul 
to 100 caudle.s when the barometer sUmds at 31 inches, will 



1009 


FLAME, LUMINOSITY OF. 


FLAMES, SENSITIVE. 


yield u light equal only to 84‘3 candles when the harouieter 
falls to 28 inches; that is, coal-gas equal to 100 candles when 
burnt in London would, if burnt in Munich, be equal to only 
91 candles, and in the city of Mexico its luminosity would be 
reduced to 01*5 candles.*^ Or, if equal volumes of the same 
sample of coal-gas were consumed in London and Mexico, the 
illuminating effects would be as 100 : 4(5*2, the temperature 
being the same in both cases. 

The law of the diminution of the light of gas-llames by reduc¬ 
tion of i)ressure from .‘10 inches to 14 inches (jf mercury is thus 
stated :—Of 100 units of light emitted by a gas-Hame burning in 
air at a pressure of 30 inches of mercury, .0 1 units are extin-1 
guished by each diminution of one mercurial inch of atmoR]>liei-ic 
])rc8snre ; or, more generally, the diminution in illnininaiing 
power is directly ])Toportiuntil to the diiniuntion in .'itniosplierie. 
pressure. It w^as fnrtlier found that with naphtlndized gtis and 
all hydrocarbon gases the same, law a]ii)lie(l, but below 14 inches 
the diminiitioii of iJluminaling power jiroei'eds at ti less rapid 
rate. 

In testing tlie iulliience of compressed tiir, it was found im¬ 
possible to eiiqdoy Jlames Avbicli at onlinarv titiuosplieric jues- 
surcsare saturtiletl with carbon particles, but it was iiecesstiry to 
use Humes which aie feebly or not at all luminous at comimm 
juessnres. Such is the effect of coni]>re,ssed air in determining 
the precijiitution of ctirboii jiurticles within the tlame that a 
small alcohol lamp, which at the ordinary jirossiire bnrneil with 
a jmrehlne tlame, became highly luminous Avlnui ]>l:iced under a 
pressure of four atmospheres, and jnobably at a ]ire.s8ure of live 
or six atmospheres it would havi*. been equal in luminosity to 
spenu oil biimiug at atm()s])heric pressure. 

In endefivuuring to traci^ the causes of tbese A'ariations, it 
must be considered tliat tlie Juminosity depends first on the 
ignition of minute ]>articles of earboii Ihjating in the shell of 
tlame, and, secondly, on tlu* incaiidesceiu'e of gaseous matters, 
the latter yielding probahly not more than one per cent, on the 
total amount of light. The nature of the decomposition or 
comhu.stion which the hydrocarhojis undergo on c»»niiugin con¬ 
tact with th(' ignited shell dejiends on the amount of oxygen 
which gains access to the interior. If that he insullicient to 
convert the whole of the carl lull id’ th(‘ hydroctirhons into car¬ 
bonic oxide, the residue will be precipitated, and the llame will 
be a more or less luminous one ; whilst if the amount of oxygen 
present be sullicient after burning the hydrogen, to consniiie the 
whole of tlio carbon to carbonic acid or even to earbonie oxide, 
no light will be jirodncid from tlie incandescence of carbon 
particles. The liglit of any ilame may be increased by increas¬ 
ing the number of carbon particles lloating in it, provided they 
are not evolved us smoke. 'J'lu- light also greatly dejicnds on 
the heat of the tlame, the rising tenqieraliire caused by merely 
heating the air supplied to a gas-lamp by the vaste heat of the 
ilame itself being sullicient to increase the light to the extent of 
(17 iier cent, without any increased cousumplion of gn«. 

It might natuially In' su]t]tO'’ed that by diniinisliiiig tlie jires- 
snre a less amount of oxygi-ii would be brought to tlie llame. 
whereby particles of carbon w*ould escajic nncoiisumed, or they 
would lie converted into carbonic oxide instead of carbonic acid. 
Tlierejs no tendency in a gas or candle-flanu! to .smoke under 
diinini.shed pressure ; but under an increase of ])re.s.sure tlie 
most smokidess llanies become smoky. Moreover, it was shown 
by experiment that during the conibustidn there is no e.scape of 
nncoiisumed coiubu.stible ^ais, and that the diminution of liglit 
in rarefied atiiiusplieres is not due to imperfect ciimbiislion. 
Indeed, witliiu certain limits the move rnrelied the atmosydiere 
in wliich flame burns the more complete is its combustion. In 
this fact is probably to he found the cause of the diininnlioii of 
the light, since with more ]ierfect comlnistion—that is, with 
freer access of oxygiui to every pai*t of tlie flame, there must be 
i* diminution of unconsiimed carbon siqiarated within the flame, 
and consequently a cliiiiinished amouiil of liglit evolvinl. The 
ailmission of oxy^mi or air to the interior of u Inminous flame, 
us in the case of a Bunsen’s burner, increa.ses tin? lieat anil 
diminishes the light. By rarefying the gaseous inisdium, greater 
inobility is given to its constituent molecules, the effect of which 
is to produce a more rapid admixture, of the flame, gases, and ex¬ 
ternal air than would otherwise take place. Moreover, as the 
pressure diminishes the flame increases in volume, and causes | 
It to present a gradually increasing surface of contact with the 
exterior air. "When a sperm candle is burnt under a pressure of 
two atmospheres, the flame presents the appearance of ii sharp 
f!pike, scarcely one-fouitli of an inch in diameter at its low’cr 
uud broadest part, the apex being lost in the dense smoke w'liicli 
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issue.s from the iqiper jiart. By diminishing the pressure, the 
diameter of the spike increases until at one atmosphere the 
fianie assuiuc.s it,‘< ordinary appearance. On rarefying tlie air 
the fame increitsch in diameter, until at about 0 inches it is 
nearly globular, and about three-quarters of an inch in diameter, 
'rhe conclusion, therefore, is, tliat increased gaseous mohility 
and augmented volume of ilame are quite siifUcient to explain 
the variations in luminosity resulting from alterations in the 
pressure of the supporting medium, and that these variations in 
illuniiiiutiiig pow’cr deiieiid cliielly, if not entirel)^ upon the 
ready access or comparative exclusion of atmospheric oxygen as 
rcgakls the interior of the llame. 

At the meeting of the British Association in 18(58, Professor 
Fmiikland combated the. vie.w that solid matter is necessary 
to the luminobity of flames, and he showed that flaiuc.s con¬ 
taining no solid matter, sueli as those produced by metallic 
arsenic or by .sulphidi* of carlioii, burning in oxygen gas, 
emit a coiLsidcrable amount of light. When oxygen and 
hydrogen are enclosed in a soa])-!nibble and exploded, there 
is scare«‘ly any light, but if enclosed in a strong ve.s.scl and 
exjiloded "by me.ans of an electric .spark, an intense light is 
jirodiiced, the ]ires.sure or (lensity at the moment of explosion 
lieing ten times a.s great a.s in tlie })re.vioiis case. Ignited gas 
emits light in jinqioitiou to its density, and the luminosity in 
ordinary flames is referred to the jdvseiiee of diuise hydrocarbon 
va]iours. r»y .sending an electric sjairk, first ihrongli air under 
ordinary ])ressnre., and then through air under double, pressure, 
the light of file spark due, to ignition of the air is very much 
iuei ea.sed. By sending th(' spark ihroiigh gaseous and vaporized 
substanees, the greater the viqionr density of the bodies the 
gi'i'aler their luminosity when ignited by the electric spark. 

FLAM ES, SENS!TI V F. .Soon after the iliscoverv of hy¬ 
drogen by (Javeiidisli in 176(5, it was noticed that when a jet of 
that ga.s is burnt in a tnlie, musical soiuids are produced. 
Several well-known iinpiirers investigated the phenomenon, hut 
the real exjilanation wa.s given by Faraday in 1818, who referred 
the .sounds to siicce.ssivc‘ exjilu.sions produced hy the periodic 
eombinati<iii of tli(‘ atmosiiherie oxygen witli tins issuing jet of 
hydrogen, 'riie. .subjei t has also been investigated by Professor 
Tyndall (‘Phil. Mag.’ July, isr>7), and by Count Scliatlgmtch 
(Iliid., December, lHi)7), botli of whieh pajiers are included ill 
Professor Tyndall’s ‘Heat considei’ed as a Mode of Motion,' 
18(53. A few details from them wdll be nearly sutlicieiit for our 
]m’sent purpo.se. 

'Tlie experiment as usually exhibited at the lecture table i.s 
souuiwhaf, e.<iarse and the sounds rude, and uncertain ; but by 
adjusting tlie. .size, of the llame to the length of the tube, llie 
.sounds may be reiideriul clear and sweet, 'riiu.s, n lube 25 
inches long jilacial over an ignited jet of liydrogen produces the 
fuiidamenial note, of the tiib('.; but a tube 12l.- inches long 
brought over the. .same llame. produces no sound until the flame be 
made as small us ]ios.sil)J(>, when it gives a clear note, the octave of 
the onefrom the 25-iiich tube. This tulu' beingbroughlovei*llic 
small flame no longer gives the fundamental note, hut tlie .same 
note as i.s obtained from tin* 12i-iueli tube. In fact, the ilaun* 
must be so adjusted as to enable it to ex])lode in nnisoii eitlier 
with the fundamental ])ulscs of the tube, or ivitli the pulse.s of 
its harmonic divisions. 

The. term .“Sensitive” or “Singing Flame” i.s apjdied to 
express certain syiiqijitlietie relations betiveeii tlie flume and 
cei-tain external souree.s of sound. For example, a musical note 
lu'ing obUiiiied with a Jet of coal gas, it wah found that when the 
voice wnis pitehetl to the same note, the llame assumed a lively 
motion, w’liiuh could be augmented until the flame wa.s actually 
extinguisheil. Or if a syreiie lie placed within a feiv feet of a 
singing flame, as the sounds of the flame and the iiistriiiiieiit 
a]iproach perfect unison the ilame dance.s up and down ivilliin 
the tube, the intei’val between the, junqis becoming greater until 
the unison is jieiTect, when tlie motion ceuse.s fur an instant; 
but, as the syreiie increase.s in pitch, the motion of ilie flame 
reappears, the, jumping becomes quicker and quicker, until it is 
too rapid to he followed by the eye. This jumping of the. llame 
is the optical exjiression of the licttfswliich occur on e,ach side of 
perfect unison ; the beats occurring in exact accoixlance w*itli 
the shortening and lengthening of the flame. Beyond the 
region of these heats, in either direction, the sound of the syrene 
produces no visible motion of the flame. 

It often happens, as every lecturer knows, that the ilame 
cannot be made to sing; but by pitching the voice to the note 
of the tube, the flaiiu'. instantly starts into song. If the voice 
be a little higlicr or lower than Ihe note due to the tube, m> 

3 X 



loil 


FLANNEL MANUFACTURE; 


FLAX. 


1012: 


effect is produced on the flame ; the pitch of the Voice niiist lie Circular hosiery machine, and then opened out and dressed. 
•Within the region of the audible beats.^ A.difference of half u Welsh flannels still retain their reputation of being the best for" 
tone between two tuning-forks is suflicient to cause one of them general use. Belgium exhibited flannels in which a low price’ 
to set the flume singing, while the other is powerless to do so. was insured by mixing shoddy with the good new wool; but 

It was pointed out by Professor Wheatstone in his experiments the same country also produces flannels of excellent fabric. 
With the revolving mirpr (Phil. Trans. 1834) that a flame of Those of the Continent generally are coarser and cheaper than 
hydrogen gas hurniiig in the open air presents a continuous the majority of English and Welsh flannels, 
circle in the mirror; but wliile producing a sound within the TJie lutul production of flannels cannot be stated; but the 
glass tube, regular intermissions of intensity are observed which Beard of Trade tables afford the means of determining the 
present a chain-like appc-arance, and indicate alternate contrac- amount of exports in this article, in yards, weight, and value, 
tions a,nd dilatations of the flame, corresjjonding with the sonorous ! A few years ago the flannels were estimated in the tables with 
vibrations of the column of air. j blankets and baizes, but now they are stated seporately. We 

The sonorous burning jet of hydrogen williin a glass tube has give the figures for the last three years :— 
been called the “ Chemical Harmonica ; ’’ Imt Hen.sitive flames 

may be produced without the glass tube. Workmen have noticed Year. Yards. Ibi. Value, 

that large bats’-wing gas flain(>,s are disturbed and that they 1800 . . 7,4'ir),213 2,863,096 £404,890 

thrust out small tongues of flame when tlie noise of the work 1870 . . 7,26(5,357 2,068,485 365,641 

S reduces n sustained shrill sound. Lei-omfe remarked that 1871 . . 7,594,306 2,754,634 307,187 

uring a concert some of the gas flames exliiliitcd pulsations in FLANNEL, VEGETABLE, is the name given to a textile 
height, which were very cons])ieu«ms wljeii tlie slrdiig notes of material m-adc from a down or fibre obtained from the leaves of 
the violoncello came in, and l.liat fbe chief condition of the the. l*iuns nylreRfris, The manufacture Avas introduced in the 
jumping was that the jiressure slionld be sueb as to produce in- Black Forest a lew years ago, by Lairitz, and two factories 
cipient roaring or flaring. A jet of coal-ga.s from a gas-bag or have been formed at Bresl.'iu, The fibre, known as tree-wool, is 
from a gas-holder issuing from !i tapering j(‘(, and ignited Avhilc sejiarated from the pine leaves, spun into yam, and woven or 
the pressure i.s gradually increased until the flame is jn.'^t short knitLal into textile and hosiery goods. It is made into jackets, 
of roaring, produces, in still ail-, a flame about 2(» inches high, spencers, drawers, .stockings, socks, shirts, coverlets, che.st com- 
which is so sensitive that, according to the obsiii-vation of forfe.rs, &c. J^lannel made of it is regarded as better than 
Barrett, it beats strongly in time to the ticking of a watch held ordinary llannel for neuralgic and rheumatic persons. The fibres 
hear it, and responds to the chink of small coins shaken J(f0 feet form a cheaj) substitute for horsehair. Curative water, and oil 
away. It also neats time to the rhythm of jioetrv, and is sensi- gu.s for ligliting the factories, are obtained from the leaves, 
tive to every kind of vibration. It, in fact, lesembles a resonant FLASH, a mixture of cayenne pepper and burnt sugar, made 
column of air Avhicli vibrates to any note ; but wlien the pitch of by fbe brewers’ druggists, to colour rum and brandy and give 
the note accoids ivith the normal rate of libration of the flame, them nniigency. The mixture is labelled “ Isinglass and burnt 

or the air, either of these responds eiierge.ticiilly to tliat note. sugar. 

FLAMES, SPECTRA OF. [Sri-x'TiiUJi, E. C. a'oI. vii. col. FLATUS ; FLATULENCE, a troiiblesoiiie symptom of cer* 
701 ; SpkoTRUM Anai.yhim, E. C. S.] tain forms of indigestion, the result of fermentation of the con- 

FLANNEL MANUFACTURE. TE. (k vol. iv. col. 107.) tents of the stomach. It is often associated with acidity, and 

This branch of industry was well illustrated at the London with nervous and hysterical affections. [D'V'arErBiA, E. 6. vol. 
International Exhibition, 1871. Koclnlule is the. head-qnarters iii. col. 714.) 

of the manufacture in England ; and the Chamber of (’oiimierce FLAVINE, cyi^NaO a basic compound 

of that town got together a we]l-arrang(!d collection. This obtaine«l from dinitrobenzophenone, by the action of amnionic 
comprised ])lain flannels of all degrees of fineness ; figured suljihydride. Tt does not jiresent the character of an urea, and 
flannels for dressing-gowns and artisans’ shirts; flannel cloths is therefore only isomeric with diphenyl-carbamide. It forms 
used by the Government for army ainl navy clc)thing; blue ! colourless npcjdles, Avhicb are soluble in alcohol and ether, but 
cricketing flannel ; napped twill fliiimel ; gauze flannel ; and j almost insoluble in water. Fused with pntassic hydrate, it yields 
other kinds known as fancy, white Electorals, and scarlet aniline. (Laurent .and Chancel, Compt. Ghim.^ 184D, 115; Proc. 
Saxony. Messrs. Lawton, of Micklelinrst, exhibited bciJiutiful silk lioji, ,S'or., x. 002.) 

and Avool flannels. Fami’s non-shi-iiiking flannels are made by the j FLAX, [E. C. Ami. iv. col. 108]. Recent improvements in 



fV. 1, Hodgkin's Fl.ax BrOiikcr, 












FLAX. 


FLAX. 


the growth and preparation of flax for the market may bo con¬ 
sidered imder the heads of (1) cultivation; (2) rotting; and 
v(3) breaking, scutching, and hackling. Hitherto flax and hemp 
Iiave been sent to market before they were hackled, but im¬ 
provements are now being made in hackling machinery to 
enable the flax-miller to turn out flax ready for the spinning- 
mill. 

1. Improvements in cultivation arc similar to those already 

noticed under Agbiculture and Fat.low, E. (}. S., and to Avhat 
will subsequently be noticed under tlie manufacture of siiecial i 
manures for different kimls of crops. Tlie land, for example, in- | 
tended for a flax crop is fallowed and maTUir<Ml iu the autumn I 
(granting that manure is necessary, as it generally is, uinhir j 
special manuring with artificial fertilizers), ami snuishtiil ii]) in I 
spring, so as to retain upon the surface the Avinter-made mould, | 
i,so essentially necessary to provide a suitable seed-bed for this ' 
'crop. By such means flax can now be sown successfully on i 
clayey land previously considered unfit for its growth. i 

2. In the rotting of flax the improveiiu'ut has not been very j 
great. Of late the stacking and dry-rotting, or dew-rotting, j 
jirocoss at a subsequent period has hecoiiie popular, but by long 
exposure to the sun and atmos¬ 
phere in harvesting, the flax fibre 
is liable to become hard and brit¬ 
tle, and the loss thus sustained 
is found greater than what is ex¬ 
perienced under stepping ; conse¬ 
quently the latter continues to be 
the general practice. Some im¬ 
provement has been made iu ibe 
quality of the water for steejiing. 

Formerly flax was carted long 
distances to Avutcr favonral.ile for 
steeping. Now, by elieiiiical and 
luechanical means, bad wutiT is 
made good. Thus, when iiiiueial 
matter is preseuL in solution that 
is liable to harden the fibre or to 
prevent its sejiaration from the 
“boon” or “shine’’ (/. r., the i 
ligneous portion of the stem), it 
can be precijiitated, and Avlien 
organic matter (animal and vi*- 
geiable) is present, that is liable 
to rot and iiijure the libre, it 
cun be removeil by the improved 
filters now in use. 

3. The chief improvement that 
has taken place is iu the ma¬ 
chinery used for breaking, scutch¬ 
ing, and hackling, more I'specially 
iu the breaking, as will be seen 
on comparing figs. 1 and 2 with 
what is describod under Flax, 

E. C. vol, iv. col. m. 

Hodgkin’s Flax-breaker, fig. 1, 
which obtained the first-class Gobi 
Modal Acad. Nat. Agr., Frame, 

1867, is a beautiful piece of me¬ 
chanism. The working parts con¬ 
sist of one large fluted roller, with 
six small ones—the flutes of the 
latter gearing with those of the 
former, and to insure accuracy 

and gentleness of action in the nibbing and breaking process 
the flutes are planed out of the- solid metal. The small 
rollers are each neld doAvn to the large, one by a spiral spring 
and screw, on the bos.ses of its two axes, so that any desired 
degree of pressure upon the flax straw cun be given. Power 
is applied to the strap-pulley in the usual way. On the axis 
of this jpulley is a small spur, Avhich gears into the large one, 
seen below pai'tly shielded on the same side of the machine, 
the axis of which passes through, and by means of an eccen¬ 
tric connecting-rod, &c., gives a reciprocating but gaining ro¬ 
tary motion to the large fluted roll, whicli drives the small 
ones with a corresponding recijirocating gaining motion. By 
a change of intermediate gearing this reciprocating motion can 
be divemfied to suit the requirements of the flax or hemp 
straw being broken. Thus, if the eccentric connecting-rod and 
intermediate gearing give a back motion of Wr teeth to the 
large roll, but six teeth forward, then the flax will be carried 


forward two teeth at every revolution of the eccentric. By thi® 
backward and forward motion, the flax straw between the roll® 
is not only broken, and about 80 per cent, of the shine rmovedi 
hut the fibre is at the same time softened, and so dmded as 
greatly to reduce the subsequent operations of scutching and 
hackling, and also tlu' amount of tow and other refuse waste 
thereon. Tf a gain of two ti'eth forward is too fast or too slow, 
it maybe rediice<l to one tooth or inereased to three teeth, os the 
case may be. At one end of the inaebine there is a feeding 
bciieh, Avhere the iiax-straw is fed in, and at the o])posite end an 
(•ndlesK slolti'd w«‘b or traveller-band for ibe removal of the 
llrtx. Driven by l.l or 2-liorBe ]H)wer, and attended by two 
men or lads, it will l.»reak from 1.5 to 30 cwt. of llax-straw per 
day. 

Irig. 2, .sliow.s a smaller and cheaiier got-up nmebinc than fig. 1. 
It obtained tlie first ]>ri/.e of llie Jioyal Agricultural Society of 
England at Oxfonl, 1H7 o. U has one large roll and three small 
ones, held down by spiral s]»rings and screws, as in the former 
cxam])le, and tlie fluti's of the rolls are also planed out of the 
solid metal, to ensure tlieir jiropor action. The conneotiug-rod 
and other Avorking parts seen on the right hand side, Avhich give 



to the large roll its backAvard and forward rotation, are the same 
in principle as those of fig. 1, not seen, and will ho readily 
understood from the engraving. The peculiar mechpisni by 
which this reciprocating motion is eficctcd is no less ingenious 
than simple, tlie connecting-rod, &c., relieving the large roll 
from its oinvard luotion, whilst, in doing so, it rotatG.s it so mr 
backAvai'd. Tlie machine is mounted on small wheels, Avhich 
IDermils of its being moved short distances, . . i 

Machines arc made of sizes and at prices to suit the largest 
flax-mill or the smallest agriculturist Avho may prefer breaking 
and scutching his own flax. One of latter class, suit^ for 
the Binnll farmers of Ireland, termed the “ Shamrock Hand-lwak 
and Scutcher,” obtained a prize at Oxford, 
hand, and will break 1^ cwt. of llax-straAV, or scutoli 40 to 60 lbs. 

of clean flax, in a day. . i. .i. i.* 

For different substances some modification of the maemnes is 
advisable. Thus, for hemp, jute, and the like, the flutes of the 
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rollers require to be coarser than for flax. Some plants, as aloe, 
plantain, inanilla, &c., re-ijuire machines specially made for the 
purpose of breaking' and sejamiting the fibre, but in the prin¬ 
ciple of construction aii<l action tliere is a close similarity be¬ 
tween the whole. 

A new machine has also been j)atented by Mr. Rremme, in 
which paii-s of hjIIs are arranged horizontally with flutes of 
different degre(‘H of fineness, so as to bivak and S(»fte.n more 
thorouglily tlie finest us well as the coarsest sort ^if libre. Tlu‘. 
flax, Ijcmp, jute, nmnilla, or other jdant acted ujmn i)asses 
through between the different pairs of rolls, wldcsh have a re- 
c,i]locating and gaining rotary moli(»n, as in t he Oxford machines. 
One of the new machines was sliown at the \Volverham]»lon 
meeting of the Royal Agricultural Society, July, 1H71, by Mr. 
Hodgkin, of Liverpool. Special modifications of this new 
machine are made for green iibros, for the )>r(*aking iuid soften¬ 
ing of which they an; ])ai‘ticularly well suil{!d. Tlit* machine 
shown at Wolverliamjiton liad four pairs of rolls, and was Avell 
adapted for extracting the fibre from aloe, juanilla, &c., iti th(*ir 
green state after rotting. Anothei- machine lias taght pairs of 
rolls of varying pitcJi, to which a very rapitl reci]irocatiiig 
motion is given, and with two men will break and soften 
tons of hemj) per day. 

The scutching machines woik vertically, ami are light coni- 

} nm;d with tliuse generally in use. From the flax being w<‘ll 
)roken and softened, aiul fn*e from “ Jiaids,"’ and from 7<) to 80 
per cent, of tlie .shijie beijig iv.moved in the breaking, very little 
scutching is required, the 20 or liO percent, of shine being 
easily removed by a gentle stroke of the scutcliing blades. A 
gieater weight of long flux is thus ])roduce(l and a less weight of 
tow, and tlie tow is nuue easily dressed, owing to the alisence of 
“hards” (i. r., portions of the straw imiterfectly rotted, in which 
the fibre adher«*.H to the sliine). lii the old machines a suflicient 
velocity and force Jiad io l»e given to the scutching arms or 
blades to overcome all resistance, and as the flax-siraw in tlu* 
hreakijig was merely flattened, le.'iving the lilti<* thus ad¬ 
hering to the shine, tlie effect produced in the scutch-mill— 
technically termed “i-oughing”—(!onverted much fine flax into 
coarse tow. Hodgkin and lirasier have also invente<l a w<‘t- 
scntchi'r for scutching greim fibre; likewise tow - cleiUiing 
inachines. 

JHickliny machine. Mr. lirasier has obtaiiu'd a patent for a 
hackling machine, adajited also for combing wool. In princijile 
it is not unlike the latter class of macJniuis. The flax as it 
comes from the scutching-mill is fed in betivcion rollers, and is 
combed or hackled as it jiasses through by a series of hackles or 
combs attached to endless belts or chains having a lateral zig-zag 
movement ])ur]iosely to remove with greater etl'ect any shine, or 
other j'efiise in the flax. Stripjiers are. so ai'rang(‘«l as to clean 
the teeth of the hackles and deliver the hackled flax, TJie dis¬ 
tance between t!i<! series of hackles can be adjiisteil as the 
material and natun*. of the work r(!(ruire. From tin* comph'le 
manner in which the flax is broken and scutclual by the 
machines previously noticed, it is much more easily hackled 
than flax broken and scaitclicd on the old i)lan. 

FLAX MANUFACTURJ*:. Flax, after it leaves the agri¬ 
cultural districts in the state; of libre, is transferred to the maiiii- 
facLuriug towns, such as Leeds, Barnsley, Dundee, Aberdeen, Bel¬ 
fast, or Goleraiiie, where it is s])uii into yarn, and woven into 
linen, damask, canibric, &c, A flax-miirmay or may not be ;j ! 
liueu-mill also ; that is, tlie weaving may or may not be* combined ■ 
with spinning in the same e.stahlishnieiil; but it is cusiomarv t«» j 
give the name of ilax-niill or flax factory to all ni' them. The 
processes are describeil in Lfnkx M AM’KAi.’TruK, E. (k vol. v. 
col. 291 ; 'where also Messrs. Marshall’s extensive llax-inill at 
Leeds is noticed. The largest flax-mill in Scotland is that of Sir 
David Baxter A. (A)., at Dundee ; it lias grown up from a small 
heghming iii half a century; and now, aecordiiig to iSlr. 
Breinncr, tlie estahlishme.ut (’.overs 10 acres, with hiiihliiig.s, 
courtyaKls, and stee.jiing-grouiids ; the flooring of the mills is 
12 acres in extent ; there an; 22,000 siiindies, witli the requisite 
preparing inachines, and 1200 power-looms ; 4000 to 4.500 per¬ 
sons are employed. In all the processes, from first to last, which 
transfer the flax from the state of rough fibre to that of woven 
linen, gradual improvements have been introduced. The routine 
is, however, nearly the same us that dc^scribed in the cited 
article. 

Tiio vast consumption of jute as a fibrous nmteriul in ivcent 
years lias led to the production of mixed fabrics of flux and jute. 
[JuTK Manufacture, E. C. S.] 

The flax trade of the United Kingdom, so far as the imports 


fwm abroad are concerned, has presented the following figures 
in recent years :— 


1859 
18(51 
18(5:1 
J 8(5.5 
18(57 
1809 


1,140,5211 
1,128,7(5(5 

1,222,727 ICwts., dressed and 
1,(589,095 ( undressed flax, 
1,201,488 
1,2:13,002 > 


There is always, in addition to the dressed and undressed 
flax, a large (|uaij’tity of codil la or tow impoiled. Of both kinds, 
our yearly import'^ scarcely iuci’c’ased between 1859 and 1809, 
tlu; angmenled demaTul being met by jute ratluir than by flax j 
in the last two years, however, tliere has been more activity. 
Including tlu; flax low xvilli tlu; dre.ssod and iiudressod llax, tluj 
<|uantity and value; of the imjiorts xvere as iolluw :— 


1870. . . 2,;}7;},52S ewks. i;5,.079,127 

1871 . . . 2,597,915 „ 5,791,188 


'file c.ountries of supply, and the (piantity fi‘om each, in the 
last-named year were :—1,727,557 cwls, from Russia, 244,449 
from (jermaiiy, 182,142 from Holland, :{:38,458 from Belgium, 
105,:i()9 from other e.ountries. 

8ome statistics of (lax factories arc; giv(.‘n in Factory System, 
E. C. S. A few additional notes ace here luvsentc.'d, ajiplicahh; 
strictly to the x'oar 1807, but iqiproxiinately correct for later 
years :— 


Spinning factories 
Weaving „ 
Spinning and we i*. in;. 
Not .sp(‘cili(‘d . 


Knulintl. 

Si'odinul, 

Ircliuul. 

T()(ul. 

. 49 

r »2 

(58 

1(5{) 

. 30 

58 

41 

i;j5 

' :io 

22 

2(5 

78 

. ir. 

- 

8 

2:] 

128 

i:u 

I4:i 

405 


York.shire is tlu‘])rim’i]>al English count}’’ for flax factoj’i(;s (01 
(lilt of 128) ; Forfar and Fife, in Scotland (5{) and -lO out of i:Vl); 
Antrim, in Ireland (5(5 out of 14:i). Without distinguishing the 
kinds of lactori(?s, or the ]>arts of the United Kingdom, the fol¬ 
lowing figmvs illustratf; some other features of the flax manufac¬ 
ture :— ’ 


Number of factorie.^ 

405 

t.Wibing machines 

. . 228 

Spinning spindles 

. 1,588,124 

Doubling s])indles 

. . .55,789 

Bowin’-looms 

:? 1,040 

Steam horse-]xnver . 

. . 41,548 

AVuter hors(’-])o\ver 

5,318 

Male hands under ].3 

. . 1,810 

l‘'eniale liands uiuler i:i 

2,8(52 

Total male hiuuls 

. . 34,719 

'Botal female hands 

84,210 

'J'otul hands enqtloyi’d 

. . 118,929 


FLEAM, the iiistrumeiil used for bleeding hoi-ses. 

FLEEt^E is tlu; entire Woolly covering of sheep and similar 
aninuiLs—sometinu-’s denoting the aggregate (juantity of wool 
I obtained from any one sheep, soTuetimes the skin with the w’ool 
' on. An extensive collection of fleeces was displayed at the 
I boiuhm International Exhibition of 1871, from variouscountri(;s. 

I 'riie nuisl. com])lete xv.is sent by Mr. Roben t Girdwood, of Edin- 
I burgli, comprising wbole fleeces and skins with the wool on. 
The hitter,xvere ma]>pedout with red chalk, to show the diflerent. 
(jualilie.s which the fellmonger obtains from each, to sell to the 
xvool.stapler. The serie.s coiujirised thirly-foiir whole fleeces 
and six skiirs wdth the wool on. They wc're distinguished by 
the districts whence they derive their names, such as Cheviot, 
( .'aitliiie.s.s, Sutherhind, Leiceste.r, Sliro]).shire, and Southdown ; 
also by the xvords and ]>lira.ses hog, wedder, bred, half-bred, 
black-faced, hill grown, low country, cross, and second cross. The 
highest market value named was 2b/. ]H;r lb. for “ half-bred and 
Soutlulowii cross hog fleece,” while the lowest was 6U. ]J(;r lb. fo)’ 
“ laid black-faced Aveihliu- fleece.” 

FLEET MARRIAGES. Without eiiteriug into a history 
of marriage, it will he necessary to remember that, before 
A.D. 1198, the time of Boj^e Innocent HI., no form for the 
solemnization of m.irriage liud been used in the Church, the 
ceremony being of a jiurely arbitrary and local character, and 
consisting for the most part in the bridegroom going to the 
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house of the bride and leading her to liis own {ducere uxorem\ 
while tlie bride was usually veiled {niihere). In a.d. 1200 
banns first came into use; and before the Council of Trent 
in A.D. 1503 the intervention of an ecclesiastic at a marriage 
was not cnnsidercd indispensable. This Council, however, 
required the presence of a priest and two witnesses, but as 
its decrees were not acknowledged in Eiiglaiwl, the necessity 
(tf a i^riest was not considered iini)erative, although th(i ridi- 
gious form for tlie solemnization of marriage was i)ractically 
adopted in virtue of domestic relations, and those who ev»uled 
it were liable to ecclesiastical censure. Still other more 
privat(^ and expeditious modes of contracting marriage w(‘r(‘ by 
law acknowledged and tolerated, just as at tlie jiresent day is 
done in the case of marriage at tlie otlice of n registrar. This 
was owing to thti fact that common laAV ri^gulateil the marriage 
law, a branch of the canon law, until 1754. Previous to 
when opposition to illegal modes of marriage was Urst organized, 
many thousands of clandestine marriages were performeil in the 
so-called ckiorlira, which were those professing, with 

more or less reason, exemption from the jurisdiclion of the 
Ordinary, the exemption being made tie* excuse for dispensing 
with banns or liceiici*. In 1074 tlie Ee.clesiastical Commissioners 
issued au order against this form of marriage, wdiich had in¬ 
creased to an enormous extimt. The state of the law in England 
until 1754 was such that it was not absolutely essential to the 
validity of matrimony that it should be, acconquiuied by any 
religious act, the mutual consiait of the contracting parties, 
competent to heenme man and wife, luang held, in a restrictetl 
sense, to constitute a legal iiiiiou, which cotilil not he. annulled, 
althougli the ece.lesiastieal law coidd eonipel its solenmization 
/i,(’cording to the ]a’escri)»(.*d religious form. Such a man’jag(!, 
althougli indissoluble, and legally valid, did not constitute a 
full marriage without the intervention of a prb’st in orders— 
that is, the (ihurch could withdraw all its eouneetion with the 
]»avties who had acted in opjio.silion to her expre.ss commands; 
and thus (UlUeullie.s in the way (»l' ba))lism and h’gitiiuization of 
eliildreii, probate of wills, and other such mattei’s would have 
arisen. To avoid tlie.st^ troubles, and at tlu! same lime dispon.so 
with the full formalities of a rtigiilar marring*', the Fleet wed¬ 
dings wen*. organized, which, being (adebrated by a jirie.st, but in 
an ii’i'egular manner, occupied a middh'. ixisition, possessing a 
conip](denes8 wanting to a merely legal iini(.>n, while lucking the 
(‘cch’siastical sanction ac.e.orded to a iiiarriago in facie ecckeiiv, 
Tlu’V w’cre, neverthcle.ss, invariably ri'eogiiised as complete, 
niarriago.s in the nunieroii.s bigamy ease's to wdiicli they gave. 
iis('. 

The. irregular jtroc.eedings at the chapel of the Fleet jirisou— 
one of thoS(t ]iossessiiig exemption—had no doubt been going on 
a long time before any very geiu'ral attention had been drawn 
to the fact, for in the Lansdowne MS. xciii. f. 17, mention is 
made of a marriage there as early as 1013 ; and in JGSb, Adam 
Elliot, Rector of St. James’s, Duke’s Place, was suspended for 
three years lor having ])eriormed a niarriag<> at hi.s church 
Avitliout banns or licence. The order issued hy the Coinmi.s- 
sioner.s originated the Fleet m.'irriages, and nnhjrtunately had 
simply the elfect of c.haiiging for tin; woj-.se the iJersoii from 
Avliom, and the circumstances under Avhich the thing requiivd, 
a le.gal and complete, marriage, was to he obt.'iined. at this 
period a large number of dissolute clergy were to be bjuiid in 
and about the. Fleet prisijii, either in coiitiuement, or privileged, 
as debtors, to reside Avithin the rules of the Fleet. These soon 
discovered a means of pecuniary advantage in the oixler recently 
]>roinulgated, and undertook to su]j]jly the demand for clandes¬ 
tine matrimony, stipulating only for tlieir fees, wliich A'aried, 
according to the idulity of the candidates, from ji dram of 
soirita, a pipe of tobacco, or half-a-croAVJi, to sev'cral guiuea.s. 
The earlie.st Fleet Register is described by Ihirii (lb34), as 
in the Bishop of London’s Registry, and djites from 1C74, the 
marriage then being performed at the. Fleet chajiel; but the 
Act 10 Anne, c. 19, put an end to the celebration there, and it 
was found convenient to use places williin the rules of tho 
Fleet, principally brandy-shops, and lodgings of the jjaTsori-s, or 
more often taverns, Avhicli ultimately acquired the name of 
marriage-houses, tho landloi’d sharing the profits with the 
parson, and supplying the feast which generally terminated the 
proceedings, lii some of these were rooms specially arranged 
lor the ceremony, and dignified with the name of St. John’s 
Chapel, or that of some other saint. The popular association 
of iJke Fleet with clandestine marriage very soon caused it to 
become the resort of manv abandoned priests. It must, how¬ 
ever, be borne iu mind that no privilege was even pretended 


to be attached to tho Fleet, for by no means all the so-called 
Fleet niaiTiages took place there; the parsons travelled over 
London and the country, and some ev^entually set up at the 
Mint and at May-fair, yi't the Fleet was the princijjal place, and 
this is mainly due to the fact tliat Avheii the campaign against 
secret or irregular marriage was first organised, this place hap¬ 
pened to shelter the precise cla.ss of men best suited for carrying 
on the custom. The numher of marriages iucrea.sed year hy 
year, culminating in 1754, the year of the Act AAdiicli ulti¬ 
mately abolished the Avhole system ; but in 1712, Avlien the 
Fleet chajiel Avas closeil against such jiroci'edings, a voi’y rapid 
extension of these ^iractices took place. From a semblance of 
jjrivacy, the uiarriagt*-shoi>s lauiidu'd into open traflb', touts 
being enqiloyed befori*. the doors, avIio often drugged ]»asser.s-by 
into the cbajK’.l, Avliere they Aveie compelled to undergo the 
marriage ceremony—not (Jinittiiig the payment of tlio fees— 
before, they Avere sullered to go free. Tluj jnirsoii, liowever, 
sometimes experienced a ndaliatioii, Avbi'U he was glad to hurry 
thi-ough bis servici', compelled by a rutliaii gang, wlio threatened 
him Avith jiersonal violence all tlie Avliile, and Avouhl pay 
nothing. The ])rincipal customers Avere undoubtedly from the 
loAvi’.r orders, mainly labourers, mechanics, and sailors, Avho 
appear to he steadily o])posi«d to a marriage attended Avitii any 
religious c.ercmony. According to the annual rejxjrt of tlie 
Registrar-General, more sailors apply for marriage at the register 
ollic('s than almost any other (.-.lass. For all tliat, the. services 
of the FIe.(.’t Avere. fre([ueutly called into opiiratioii by country 
gentlemen, hwve.rs, otlicer.s in the army, ])e.o]>li! of rank and 
title, as iu the notable instance of tlu*. marriage of the IIou. 
Ifeiiry Fox Avith Lady Gi'orgina Garolini’, daughter of the Duke 
of llic.bmond ; the inleu.s*' ])opular excitement con.sequcut upon 
this, Avhich took ])lace iu 1744, Avas one of the princijial causes 
Avliicli led to the abolisliing of the Avliole system by Lord 
llardAvieke’s Act in 1751. The parsons in most or all cases 
kept register and poekot-book.s, in wliiidi they entered a short 
statement (’.ontaining the names of those they married, and date 
of the oeeuriviicc, frorinently adding notcis and remarks of the 
sums jiaid, tlie times oi' day (noon and midnight being all one 
to the parson), the behaviour of the parties (often described as 
vile), the granting of certificates, ])(!rsoiial comments on tlie 
appeanuice of the individuals concenied, and other such minor 
matters, a.s ante-dating the ontrie.s, or at lea.st leaving them 
blank Avlien so desired. Oiicasiunally they availed themselves 
of their power in a e.haritable way, and got up sham marriages, 
or gave a certificate, Avithout jiassLiig through any ceremony, to 
young AA'onum, to save thinii from irate, pari'.nts or indignant 
justices. Some cases even occur Avhere the bridegroom Avas a 
Avoman dressed us a man—evidently a marriage got up to save 
the ivputatiun of the bride by procuring a marriage certificate 
against contingent uxiiectations, and at the same time securing 
tlie liberty of tlu! most intere.sted pailie.s. Tliese hooks teem 
Avith information resjH'c.ting the dissolute maimer of the pro¬ 
ceedings, and from theniBui’n hjis compiled lists of the principal 
liarsoiis and others Avho celebrated the marriages, ami cojjious 
extracts from the registius and pocket-books, often fuller than 
the register, of Avliicli be says that, Avithont desiring their validity' 
as a juiblic record, and without attempting to place them upon 
the RaiuR fooling in respi’ct to evidence as a parish registei-, it 
must be alloAA’ed that they have been occasioually admitted as 
evidence in the courts oi' Nisi PriiM ; ami although Avithiu the 
last thirty years they have hei'ii generally rejected, yet they 
unqiie-stiomibly eoiitaiii record of many thousand marriage.s of 
Avliich no other evidence, is to he found. The.se registers and 
note books, numhering altoge.tJier upwards of 1,200, and mostly 
small hdok.s, as dusty, dirty, and raggiid as could well be, were 
purchased hy Government in 1821, most of them being made 
evidence, after examination by the Gomiuissioners, by Act 3 and 
4 Viet. c. .92, ’J’hey arc uoav deposited at the office of the Registrar- 
General, Somerset House, where they may be searched, ujion 
payment of a .small fee. 11 Avoiild be impossible in the space here 
available to give any extracts sufficient to indicate the remark¬ 
able nature of the proceedings which took jjlace on occasions ui' 
a Fleet marriage, and for these the reader must be referred to 
Bum’s volumes, or better still, the hooks them.selves. No doubt 
many of the entries, as far as regard.^ name and date, are entirelv 
fabricated, and the total absence of signatures constitutes with 
this the principal reason for neglecting these books as evidence ; 
hence we cannot wonder that in 1837 their validity was strongljjr 
depreciated by tlie Coninii.ssioners. In .some cases their te.sti- 
mony has been considered useful as collateral evidence, but 
they have alw'ays been lielcl doubtful, if not suspicious, The 




1019 FLEURy, FLEURET^E. FLOW OF FLUIDS, 1020 

many attempts on the part of the Govemment to wipe avay four to fourteen being required for each pattern. There are 
the scandal of Fleet inaniagcs, signally failed, because the pro- three kinds of block : (1) oiilline blocks, in which the design is 
posed schemes did not strike at the root of the evil, by rendering Ibriuod by riised slijjs of metal, and by which the outline is 
all such marriages null and void; but at length Lord Haidwicke, stamped upon the cloth ; (2) filUwj blocks, for putting in the 
in 1764, passed his famous Act, after long and detennined oppo- wliole of the colours in^oil-paint; and (3) jinishina blocks, for 
sition, which provided that any person solemnizing iiiatriinony bhujding tlie jmictiojis of the tints. The tilling blocks, faced 
otherwise than in a church or chapc‘1, and without banns or with boxwood, have tlui surfaces sawn into minute sciuares, 
licence, should be guilty of felony, and liable to transportation 9 X fl in the wxiiare inch, the saw cuts being nearly a quarter of 
for fourteen years, and that the inarri^'e performed under these an inch dee]>. All the iiiiimte squares are chipped out, except 
conditions should he null and void. This law came into opera- those which are- to give one particular colour of the design; and 
tion on the 26th March, and the day before no less Ilian 217 as many lilocks an*, thus jirepared as there are colours, one for 
weddings are recorded in one book alone, (lemoiislrating bow each. The sharp oulliiies of llieso squares are softened by the 
the jieqple and tlie jiarsons wen*, detenriiiied to iiiake the most of use of a liiiiHliiiig block, liuving a siiriace cut with parallel lines ; 
their time. Renewed attempts to destroy the iniliienci*. of the the pressure of tliese lines hleiids the colours, and gives a soft 
Act were made in 17(56, 1772, ami 1781, but all failed, and the and rich marking to the painted surface. Under the old system, 
disgraceful scenes wliich had been almost hourly \vilm*s.si*d at the pattern appeared in isolateil dots, with the neutral ground 
the Fleet for eighty years or more wm'e doomed nexerlohe visihh' ladweeii them; under tlm new, the pressure of the 
again initiahal. liiiishiug Mock e.ovei's tlie whole gi-ouiid colour, and gives to the 

(J. H. Jkirii, 7/idrtn/o/ //o; F/ni Marriatjts (Loudon, 1S:{4) ; jiatteni somewhat the nuiformity of an oil-])airiting. The print- 
Conihill Mnriauinr, 1867, ]). 666.) iiig is not wh()Il 3 '^ by hand, as in the old method. Over each 

FLEURY, FLKURETF.K, in il(‘Tiddrv, teniiinaf iiig in jmiiliiig-table is a stout beam, to tlu* under aide of which tra- 
lleurs-de-lys. When one or mori! jiairs of lle.urs-di'-lvs are, set veiling screws are attmilied ; wlien tlm block (its lower surface 
opposite to each other, tliey uie said io ))v t'oiniftr-lh ury. See an wetted with jiaiiit) is laid on tlie cloth, one of the screws is 
illustration of both Henry ami coiinti rdleury in the cut of the brought over it, and ])iessed clown upon it hy a lever ; as the 
royal achievmneiit of Scotland, lliiiiAnimY, E. C. vol. iv., at Avorkmaii jiroceeds from selvage to selvage of the cloth, with a 
the top of col. 6(57. Mock ahout eighteen inclics square, ho slides the screw along 

FLEXOR, tlie name, given to a great number of muscles with liim. A jiiece of average quality floorcloth, twenty-five 
which bond the limbs or parts to which they are attached. j'urds long by eight yards wide, weighs about 12 cwts., five- 

FLINT IMPLEMENTS. fSTOXii Lmplkmkxtk, E. ( *. S. l sixtlis of Avhich consist itf oil-iuiiiit. 

FLOATING DOC'K. [Dock, E. (k S. col. 778.j ' FLb)ORlN(l. [FiuK-ruoof Coxstructionh, E. C. S. col. 

FLOOOl (from Jloccw, a lock of wool). Florvl rolHantes is lOOl.J 
the leipi uscid to express llai anpearunce of iircgular cloudy FLOUR TRADE. Tlie imports of wlieaten flour from 1860 
spots, like locks of avooI, beldre tlie eyes. Tt is the synonym of to 1870 are tabuhiti'd in (.'oiix Tradk, E. 0. S. col. 633. Wo 
the musen'. roliiantcs, or Hying Hies. ' add here the. quantities and values for 1871 :— 

ITjOCOITA'I’IO, that jtickiiig at the l)(>d-clothe.s Avhicli is From United States . . 1,71)4,806 cwts. XI,397,320 


always a serious symptom, and generally a fatal one, in tlu' „ German^' . . . 1)()7,892 „ 914,296 

exliaustion wliich follows severe febrile uiul iiillammatory di.s- „ Erilish America . 403,989 „ 317,862 

orders. Its older name was Dame Qiiicklv is made „ bhaiico . . , 37,150 „ 32,960 

by a true observer of nature to associate witli this fuinbliiig ,, Other coiiiitries . 780,802 „ 776,871 

Avith the sheets, and jihiyiiig Avitli Howers, and smiling on the - - 

fingers’ ends, the bablHing of green lieUls, and the leading „ X3,438,304 


feature of tlie/aciVsthe. nose as sliaip as a pen. FLOW OF FLUIDS, in pi])es and conduits, [See Hydro- 

FL(40DIN(I (ill Midwifery), the hiidden ami large loss of oynamioh, E. (A vol. iv. col. 771.] It is of great practical im- 
blood Avhicli'sometimes preci.'dcH, sometimes accompanies, the act ]>oi laiice to determine the (pmntily of AA’ater which will flow 
of ijarturition, and, in s]>ite of the utmost skill of the uccoucdieiir, through a given ]>ipe, or in a given canal, Avlien the Bcction of 
proves fatal to a large! fraction both of mothers and their t»H- the jiipe or cuiial is known, and its slope,, or the difference of 
spring. ISucli hirgi! losst's of bloo<l take ]ilace in more than 1 out level of its extremities. Heiici! the hiAVS of the How of fluids, 
of 120 accouchnu'iits. ’J’he mortalit y from luemorrhag** after ; and esp<‘cially the hiAvs of the Hoav of Avater, haA^e long engaged 
delive.ry amounts to about 1 in 12 ; and from Inemorrliage hefore I the atteiilion of those, interested in hydraulic science or engaged 
labour ahout 1 in 4. For the exact number cousnlt Uliuichill's in hydraulic engineering. The earlier experiments on the floAV 
‘ Theory and Practice-of Midwifery,’tliinl edition, ]•. 169. | of Avaler Avere made by Dubual, Cou])l(:t, and Rossut, and tbe 

FLOORCLOTH MANUFACTURE. [E. U. vol. ia'. rob 113.] j theory of Hoav Avliich has found almost universul acceptance is 
The largest cstablishnient in tills line at jtresent is said to be ; mainly tine to Prony. Notwitbslanding the attention the subject 
that of Messrs. Nairn Co., at Kirkaldy. it differs fium those , bad tbus received, it aa’us knoAV'ii that tliere were occasionally 
in England, among other things, by Aveai ing Mu* canvas as well , gn*at discrepamdes between the tloAV calculated by Proiiy’s for- 
as painting it. The factor}" is remarkably situated. One large, i miihe anti the ri'sulls obtained in ]U‘actice, and that a reinvesti- 
block of buildings is on the to]» of a clilf, near Ruveii.scrug i gation of the, whole subject Avas desirable. This Avas undertaken 
Castle, occupying all the available ground on that level; another re.c,ently by Darcy, in France, avIio did not liv'e to complete his 
block, about the same size, is on the beach, fifty feet loAA'er iloAvn, admirable exjierimeuts, and Avliose early loss was a severe blow 
and sixty feet from tlie face of the cliff: bridges connect tlie tA\ o. to tin* jirogress of hydraulic science. M. Darcy’s experiments 
from the loAver part of the, one to the ni)])(*r part of the other ; have been, to some extent, completed, and liis results confirmed 
and the intervening sjiacc is jiartly occupied by jiaint-inills and by M. Ruzin. Idiesu results show that, in several important 
a hoiler-hoiise. The canvas is made, ol coarse thix-ioAv yarn, lesjiects, the laws deduced from the earlier exjieriiuentB ore in- 
which is found to take the. ]»aint better than line flax. It is accurate. The interest they have excited has led to renewed 
made in webs 160 yard.s long by (‘iglit yanks Avide. Pow'er-loonis investigation.s of the floAV of liquids, in Avhich a fundamental 
are not employed ; the looms are, micessaiily of vast size ; but it assunijitiou in the older theory is abandoned, and the results of 
is found that twm men can manage each of them, weaving a weh Avhicli agree remarkably Avith the experiments of Darcy. To 
of canvas in about a fortnight. Each Aveb is cut into six pieces of explain these investigations, it will bo necessary to recall briefly 
tw’enty-five yards each, teidiuicully called “ cloths,” wliich arc tbe bases on whicli Prony’s theory rests. 

stretched upon vertical frmiies, Avhere they remain during most It is Avell iindi'rstood that the liquid tiowing in a pipe or 
of the subsequent iirocesses. Tlie sizing, shearing, and painting cliuiinel is retarded hy friction, hut that that friction follow’S a 
are effected nearly in the Avay descrihed in the article cited; very different kw from the friction of solids. The uniformity of 
hut the drying is accelerated by a special apidication of hot air. the Hoav of liquids in pipes, under a given difference of head, or 
The windows of the room are closed ; a valve is opened ; a, cur- in channels w"ith u given inclination, is only explicable by sup- 
rent of hot nir, driven by steam poAver, is made to sweep over posing that tbe friction is independent of the pressure, between 
the surface of tbe cloth for a sufficient time; the room is alloAvcd the fluid and the surfaces over which it floAvs, and is a function of 
to cool again, and the workmen recommence. NotAvithstaiiding the velocity of How. The friction diminishes and increases with 
this aid of hot air after most or many of the processes, a piece of tlie velocity. Further, it has been assumed that the friction is pro- 
floorcloth is never ready for the market in less than twm or portional to the area of the surface over which the liquid flows, 
three months, so thick is the body of oil-paint. The colours are Lastly, the earlier experiments appeared to show that the fric- 
given to the painted cloth by means of engraved blocks, from tion is independent of the nature of the surfaces with which the 
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fluid is in contact, or, what is the same thing, that a layer of liquid 
attached itself to the surface, and that the friction is generated 
between this stationary liquid layer and the fluid passing over 
it. To these laws, the truth of which rested on experimental 
evidence, the theory of Prony adds an assumjition as to llie 
nature of the movement. That assumption is, that in any stream 
of liquid flowing in a pipe or channel, the velocity is uniform 
throughout any cross section, perpendicular to the direction of 
flow. In other wokIs, if the flowing stream is imagined to be 
divided into threwls or filaments parallel to the direction of flow, 
then the velocity of all these filaments at any cross section of the 
stream is the same. Starting from the laws above stated, and 
resting on the assumption just described, it can Ixi sliown that, if 
(In is a very short element of length, in a jiipe through which a 
liquid is flowing at a velocity «, an(l if x is the wetted ])erinu!ter 
of the pipe, the total friction corresponding to the length ds of 
the pipe is, 

xds Xf(n), 


where / (») is a function of the velocity of the liituid, ivliich be¬ 
comes zero, if the velocity becomes zero, and wliicli increases u ilh 
the velocity. Introducing this quantity into an equation Avhich 
expresses the relation between the fi)rces acting on the mass of 
water in the pipe, and the acceleration ])roduced, ivcget finally, 
for steady flow in uniform cylindrical pipes. 


0 (u) = \ DJ, 


whore D is the di.ameter of the piiie, .1 the loss of bead per unit 
length of pij)e, and ^ (u) the ratio of the / (a), jussumcil above, to 
the weight of a unit of volume, of the liquid. Tf, then, experiments 
are made in which the discharge, or mean velocity is <leterniiiied, 
and the loss of he,ad in pipes of known section, we have the* 
means of examining the form of the function <() (a). Coulomb 
first indicated that lhat function incr(‘as<!(l juore raj)idl.y than ?/, 
and less rapidly than a®, and lie jiroposcd to express it by the 
equation 

(f, (a,) = aa ^ 


2 IT r w dr, and if R is the radius of the pipe, the whole discharge 
will he, 

Q = IT w dr 
and the mean velocity, 

n = 2 rr dr -h R- 

expressions which can lx*, inti-gratcd when Ave have expcrimeii' 
tally determined tlu: relation hetwetai e and The experiments 
of Af. Ibirc.y led to the conclusion that the friction between con¬ 
tiguous annular ]ayer.s of fluid is proportional to^—^^and on 

this concln.sioii he has based (unpirical foriiiula3 wliich enable, ns 
to determine for any transverse*, section of a pipe, the velocity at 
any ]x)int in the section in terms of the, mean velocity. But not 
only is the assumption that the. water moves in parallel plane 
layers erroneous, hut therii is a further error in the experimental 
basis on AvJiich the theory of Prony rests. He assumed oii the 
evide.nc«‘of the early experiments that tin* friction was iiidepcn- 
de.nt of the nature, of the solid surfaces against Avhicli the, fluid 
rubs. Al. Darcy's e.xperinu'iits sliow that the condition of these 
surfaces lias a ni(<st important intliiencc on the, friction. Alore 
recently Air. Fronde, levs observed tlie sanu; fact, exhibited in a 
still imm* strilung degree, in the pipes of the Torquay water- 
Avorks. 

Al. Darcy points out that for velocitii s of more than feet 
jxir sec,ond, the lir.4 ti;nn in Prony’s formula for the friction 
maybe. negl<!cte(l, and he then substitutes for Prony’s formula 
the fidloAviiig - 

lU = (. + {. ) K’ 

Avb(T(! R Is the radius of the pijx', J the los.s of head per Unit 
length of pipe, v the, mean velocity, and a and $ constants. The 
nuiiH'iical values of tlie constants are, Avheii the dimensions are 
taken in feet— 


Avhero a and h are constants to he determined by e.xqieriiiieiit. 
This expression for <p (a) Avas accepted by I’rony. AVeisbacIi, 
having made some experiments at higher velocities, found lhat 

,p ((/) = on* -f- h'^ 

expressed the results more accurately. St. Venant prox>osed as a 
simpler formula 

tp (u.) = an*, 

Where x is a fractional exponent, for Avhich AI. dc St. Venant 
found the value i/. 

Now it is certain that the as.sumi)tion Avhich underlies Prony’s 
formula, that the velocity of all the fluid threads, jxissiiig a given 
section, is the same, is not in accordamai AVith fact. The, threads 
slide on each other with different velocities, so that friction is 
generated, not only between the fluid .and the, solid in which it is 
enclosed, but also between the fluid filaments tbemselA’^es, Tbese. 
frictions do not affect the forms of the expression for tlie total 
friction in a small length of pipe, 

ds 

blit they require us to substitute for the moan velocity u of the 
fluid in the pipe, another velocity, that namely of the filaments 
in contact with the sides of the pipe. We get then 

X ds =s F (ic), 

Avliere v) is the velocity at the circumference of the fluid stream, 
and this velocity is related to the mean velocity n, hut is also 
dependent on the dimensions of the stream. 

If Ave imagine the water flowing tlirough a cylindrical pipe to 
he divided into concentric annular layers, each layer moving 
Avith uniform velocity, hut the different layers having different 
velocities—greater towards the centre and less toAvards the cir¬ 
cumference of the pipe—then we may form an expression in 
Avhich the mean velocity u, is expressed in terms of the variable 
Velocity at the different sections of the pipe. Let v, be the velo¬ 
city at the radius r. Then there will be an annular stream 
whose sectional area is 2 ir r dr flowing with the velocity v. The 
discharge corresponding to that annulus of fluid will be 


For noAA' .-ind smooth i)ipL‘S a = O’OOOl.'idf) 

„ » ^ = 0-00()00()47. 

For iron surfaces allcrcd by slight deposits 

o = O'OOOliOiK) 

„ „ r> =! O*00()013. 

Al. (’olllgiioii lias iudiculcd tbal Darcy’s formula maybe put 
ill the foriii, 

“ = ‘ 1 DJ 

AAdiicli e.()rres]ionds to PronyV, cxco])t in tliis, that aatc must use for 
e a variable A .abie, dt'.jxindiiig on the diamc'ter D, of the l)ipe. 
But he also indicates that, for pipes of more than 18 inches 
diameter, the constant c varies very sloAvly, so that Wo may 
take, 

i« = io()'6 im ■ 

the dimensions being infect, and the constant being that for new 
and smooth pipes. 

The theory of the flow of aamU*!’ in jiipes has been recently in¬ 
vestigated by Al. b(*vy (‘Annale.s ties Pouts et Chaussees,’ 1867, 
and ‘ rHv<lrodynanii([ne ties liquides homogenes,Un the ‘Comptes 
Rendus de I’Academie ties Sciences ’), and by Golding (CJopenliagen 
Transactions). An abstract of Golding’s paper has been contri¬ 
buted by Professor Tail to ‘ Nature’ (vof. v. p. 71), from whicli 
Avc take the following very brief account of the results obtained. 
Golding gives for the formula expressing the laAV of motion of 
water, 

= K* 

where V is the velocity of the most rapid part of the stream, v, 
the velocity at the depth x, J, the fall jicr foot, and K* a magni¬ 
tude which depends on the nature and dimensions of the conduit, 
on tlie depth of the current, &c. According to Darcy, in cylin¬ 
drical conduits K* is inversely lu’oportional to the square of the 
radius of the conduit. At first Golding rejected this conclu¬ 
sion, and guided by some experiments by Boileau on level eon- 
dvuts, he assiuued that KNvas simply proportional to the depth 
I of tho stream. As however, this led ultimately to results con- 
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tradictory to fuctw, he f-iibscfiueiitly accepted Darcy’s conclusion* 
nnd obtained results entirely nKi-eeing with what exists in nature* 
From the circnnistanre that the experiments of Darcy can be 
almost ns exactly expressed^ whether 1 h- K* is taken propor¬ 
tional to the. first or the second power of the depth of the cuiTents, 
(,’olding inferred that they could be still more exactly expresseil 
by taking 1 -f- K“ equal to a binomal of the first (uid second 
degrees, and this was completely confinued by facts. l‘ursuing 
this line of investigation, he obtained the following formula for 
tiic law of motion in cylindrical jiipes ; 

V-. = C.8V.„X,,x(0 

V, being the velocity at the axis of the ]ii]te corres])()ndiiig to 
ir “ 0 , Vfj, the velocity at tlie surface ol' tlte conduit, Jl, tin- radius 
of the conduit, «, the velocity at tlic de])t]i .r. ’’J’his formula 

shows that the ratio y corresjaniding to any itoint of a given 

conduit entirely iilh-d witli water is iinhpendi nt of the rapidity 
of the current, u fact conliinicd by Darcy’s experiments. The 
value of the coeilicient ///, from Darcy’s cxju-riincnls, 

Old liijies w = ‘01:^ to *008 

New ]ii])cs ‘iH = “(Mir) to ‘oorj;! 

New vaniislied ]>ipes ni = ‘OOll.'i In ‘(1025 

from the expcrijjjents of Doilean, on level wooden conduits 
111 s=r (H)16 to O’Ottt). Ookling has niadi- an a]»]»licatlon of his 
results in the study of ocean cuiTonts. 

AVe have not spaci'. hcri! to give Darcy and lia/in'sresults Avith 
regard to o]ien conduits, lint it may be mentioned that it lias 
iieen found, in the practical o])erat ions connected with the Indian 
eanals, that Avheii the Avater of the lloAving stream is loaded Avith 
solid matter, a neAV cause of retardutinu is inlrodneed. i\ti»r(‘- 
si-nt we have no means of estimating the inlluence of solid 
materials trans])orted by the water in retarding its Hoav'. In 
1868 a coinmitti e of the Tlritish Association A\as ap])ointed to 
mvcBtigato this jioint. Tliey reported in ]8()U that it Avas desir¬ 
able that experinieiitfl on tlie IIuav ol Avutei- earrying solid matter 
should he made on a large scale, Imt tlie means of conducting 
such experiments have not yet been obtaine<l. ’I'lie student of 
this subject should further (amsult a rejioit ou the errors ol the 
commonly accepted assuinpt ions as to the friction of tluids, by 
Air. IToude (‘Trans, of Dritisli Association’), and a paper on 
the lloAV of water in pipes, by the late Canon Moseley, in the 
* Philosophical Magazine,’ for i871 and 1872. 

FLOAv OF CASES IN PIPES. | Pneumatic Tjun.s- 
MISSION, E. C. S. I 

FLOW OF SOLIDS. This desigmition has been ap]»lied to 
certmn remarkable plienonn-na, discovered by Al. Tresca, Avliich 
characterise the mode in Avliich solids behave, when deformed by 
great j>ressure.s If a hollow cvliiulev, < lo.sed at the bottom eml, 
Avith the exception ol' a small hole, have a block of lead ]iluced 
in it, titting it, ami if a jioAVerful jiressure be ajmlied at tin- ti)]» 
of the. block, a jet of metal Avill flow out at the hole in the bot¬ 
tom of the cylinder. In most of M. Tresca’s cxjH-rinu nt.s, lie 
used, instead of a single lead block, a series of cylimlrical jilates 
(of lead, sii]ierposed on each otlier. This albnved the disj)laee- 
lueAit of each layer to be determined imbpendently, by cutting 
the defunued block in halves. Tlu^ displacenienls during the 
How of the jetAvere then found to be eliaracterised by the follow¬ 
ing conditions :—(l.) In tlie main block, the parallel faces of 
the discs remained parallel, except in the part all'ected l»y the 
formation of the jet. (2.) In the jiart constituting the jet, and 
in the truncated cone iiiAvliich the lamiine C(jnvei 7 :»e to form llie 
jei before passing through the orilice, all tin; layers bend over, 
jso fiw to enter into the jet, simultaneously, as though they indi- 
vidunjiy to^h’^ved a general current ilivectcd toAA^ards tlie orifice. 
(3.) Tlie AS^tontal surface of the jet is a hollow cylindrical enve¬ 
lope, entirely Ibnned by the bottom disc, of the original mass. 
( 4 !) Each of tJ-ie discs fonns in the jet a distinct tube, concentric 
with tlie jet, and with tJie tubes formed hy the other layers. 
Hence the particles of solid bodies, Avhen subjected to sullicient 
pressure, How in the same AVuy as liquids. Similar nnd remark¬ 
ably interesting results were obtained Avitli polygonal and imil- 
lipie jets. M. Tresca then examined tlie Hoav flirough latend 
oril'ices. Fartlier, M. Tresca ha.§ con.sideretl tlie ajijdicntion of 
the results at which he lias arrived to those numeroius manufac¬ 
turing operations in which solid'bodies are moulded by pivssure, 


by hammering, by rolling, and by other means. Bara of rolled 
iron were planed, jiolislied, cleaned from grease, and then dipped 
in hichloride of mercury. Lastly, they Avere washed, dried, and 
vamished.. It was then found that the wont of homogencous- 
ne.‘>B ill tlie iron, the presence of cinder, &c., was rendered mani¬ 
fest by coloured and regular lines. By tlie aid of these lines it 
was possible to ini'er the disi)lacem(*nt.s which the particles liad 
suffered during rolling. It avus thus demonstrated that the 
oper.ation of rolling might be considered to consist in the forma¬ 
tion of a jet of metal, lloAviiig through tlie grooves of the rolls. 
Tlie rolled bar consists of a seiies of elementary longitudinal 
lilues, and during the rolling tlie.se lil)re.s diminish in section 
and iiicrea.se in h-ngtli. Tlic consitleration of the displacements 
wliicli occur ill forging and coining are eijually interesting, but 
for Iheiu ilu: reader must, be referied to M. Tresca’s papers. The 
general result at which M. Tresca arrives is this : tliut in all the 
mn haniail ojieratioiis by Avhic.li solids arc moulded or deformed 
the di.splaceinents take pla(;e, from ]»art icle to particle, according to 
a. geometrical Liav Avliicli admit.s of inatliematical calculation. The 
temlency of actual practice in manufacturing proces-ses is, to realise 
t Ik- host conditions for eflecting the re((uired changes of form. But 
the theory of the Hoav of solids may lie e.xpected to lead to the 
adojition of detinite rules, in place of the present emyiirical 
iiK-lluMlh. In later exia-vinieiits, M. 'I'rcsca lias .*;oiight to deter¬ 
mine tlie pr^-^slll•e necessary to jirodnce the. iloAV of A^arious solids, 
Avliich he terin.s the i)re.ssure of tlnidity. F.-u-tlnT, Avlien a 
pressnn; is ayqilied to a limited ])oi tion of a solid, the phenomena 
of IbiAA-^ ar«- restrieled lo certain ]i(»ilions. ’Phese are comini.sed 
iiiAvliat isternieil the zone of activity, and the extent of this zone, 
in certain i-ases, lias also been deterinincd. 

(M. Tresca, ‘ On tin- Flow of Solids,’ TrauMiriionn of (hr Tvsfi- 
tiifr of Mcrlinniail hhujincvrs^ 18()7.) 

FLOAVEll FARMS. The. (-nil i vat ion of lIoAve.r.^ for use in 
perlhmeiy is a regular oconjintion in Fram-e. In England the 
cliniale is ini.snitable for the (levelo|)inentof a sullieiently ])ower- 
ful odour : laAM-ndi-r and ]K-])]ierniint are. tin- chief kinds, of Avliieli 
there are farni.s near Mitcham, Oaushulton, and Jlitchin. In 
France the JioAver farms are ne.-ir tin- sunny Mediterriiiieau 
con.4., at Nice, (.’aiiiies, and Gra.sM-. The groAA'i'rs contract to 
sell the lloAvers to inanufactiners, Avlio extract the odoriferous 
]>rinci])l(! by means of fats and oils ; and then inaniifacturiiig 
lierftiniers bring the jiroducts into the numerous forms suitable, 
for the toilet. Mr. I’ies.se and Mr. Itiiinnel, in tAvo papers com- 
ninnicated to the Royal llorticullural Society in IHfifi, gave 
lunch infonnation concerning Ilu; di-tails of tlii.s trade. Lilac, 
mignonette, h.-iAvtliorii, AvallfloAver, lily, heliotrope, and .SAA'cet-pea 
HoAA er.s orblos.soms an*, to soiin; i-xtent nsi-d for the jmipose; but 
the .‘^even kinds most largely adopted are rose, jasniiin-, orangi-, 
violet, tubero.si*, jouijuil, and acacia. 7n most cases children 
pick the llowers Avhen rijn-, and lake them in light open baskets 
into a buihling Avlu-re tin- jnincipal jiroeesses are carried on. 
The rose, orange, jasmine, and acacia an- usually distilled to 
yield an es.sential oil ; but Avith all tlie, kinds of flower tliere. are 
al.M) the ])rcioe.ss<-s of infusion Avitli hot oil, and absorjition or 
“i-nfleiirage” witli pure fat, to obtain the odoriferous jnineiple. 
In the floAAa-r farms, al»»ut 7000 rose-plants grow on one acre of 
hind, yielding TiOOO lbs. of roses, Avliidi sell at a price that yields 
.'dioni 3(V. ])er acre ; snnu* of the other iloAvi-rs yield 40/. jier 
acre, but require more care in the culture. The great harvc.st is 
in orange-floAver.s, Avhicli exceed in (inantity those of all tlie 
other kinds combined ; the yirndnee is from ],750,000 lbs. to 
2,000,000 lbs. annually in llic district named. J’eri'umers have 
discoATTcd that Avhen the fragrant elements of two diH'erent kinds 
of lIoAver arc combined, tln-y prorlnce. soinetliing more than a 
inediuin odour—a third odour, belonging to a third kind of 
lloAver. Hence they haA*e succeeded in imitating a costly per¬ 
fume by a combination of tAVo clicajAer in clmractei-. 

The. bouquet trade, or eiit-lloAver trade, at Clovent Garden 
Market is an extensive one. Sometimes a single wedding order 
Avill cost u hundred guineas, the flowers being cut and made up 
into bouqiieis betAveen lour a.w. and ten a.m. 

FLOWERS are frequently employed in mythological, legend¬ 
ary, and ecclesiastical art; in the first us ajipropriate to Venus, the 
Hours, Zephyr, the gotJde.s.s Flora; in the tAVo latter as nniblews 
of saints, and for tin- adornment and decoration of vestments, 
(upon which they are embroidered in iieeclleAVork), churches, 
nnd other holy places. Thus the lily, as being typical of 
chastity, innocence, and purity, is symbolically attributed to 
the Vii5gin Mary, and it is often introduced in representa¬ 
tions of the Annunciation. St. Joseph holds a branch of the 
lily, nnd the angel Gabriel frequently carries it in his liaiid. 
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The sibyl %vlio oiaiKnincecl the mysteiy of tlie Incaniatioji is 
usually clej>icted with the same flower; and it ajmears as tui 
attribute of a great mtiny of the saints, St. Dorothy is repre¬ 
sented as crowned with roses or with a rofic-branch in her hand, 
or else with a basket of flowers and fruit by her side. St. 
Sophronia has birds and flowers placed upon her cor]>se; and St. 
Rosa of Viterbo, St. Rosa of Lima, St. Elizabctli of Hungary, 
St. Gasilda, St. Ascylns, St. Victoria, St. Angelus, St. Hugo, 
and many other saints, have roses, with other fruits and flowers, 
as their emblems. One of our Lord’s symbols w’as a flower in a 
crown ; and many flowers have received nunie.s JVom the saints 
to whom they w’ere dedicated, or the sacred events which tliey 
commemorated. Thus w'e have herb Trinity, the Holy ( Jhost 
jdant, the Pasciue and Rogation flower, thl^ almond of the 
Annunciation, tlic ])assion-fl()wer, the star of liethlelu^m, the 
balm of Gih'ad, Solomon’s seal, .Taiol/s laddej', Lent lily, Glirist- 
mas rose, Michaelmas daisy, rose of Jerieho, Aguiis-custus, 
Mary-cost, belladonna, Maiy-goM, arbor vit.-e, angelica, arcJi- 
angcl, rood-flow(n’, St. Fabian’s Ihislh', St. PchT’s ])arsley, St. 
Veronica, St. Ra.ril, St. (<’orni])ted hy ns into “sweet”) William, 
St. Giles’s aspin, St. John’s bi-i-ad, St. Marlin’s fern, St. Nor- 
beii’s pink, St. Paul’s betoiiy, and many otheus. ’I’lie trefoil 
or shamrock was ado])ted by St. Patrick as a symbol of the 
Trinity, and in ancient limes A'aiious flowers were, slntAvensl 
doAm at Pentecctst ns emhlematical of tin*, descent of the 
gifts of the Holy Spij'il. 'J’lie two most recent a<lditions to 
the sacred flora are the jiassiou-lioAVtT introdueeil by the .lesuits, 
and the, Holy Ghost jilaiit inijiorl.i-d Avithin the last, ten years 
from lira/il. Flowers, or rather evergrc'eiis, Avere used by tlie 
JcAVS for the decoration of their holy ]ilace.s. Tims in Isaiah 
lx. l.'J Ave read, “Tlic glory of Lebanon shall come unto the<‘, 
the Jir tree, the ])in(: tree, and the liov togt-t.lier, to beautify the 
place of my sanctuaryand at Glirisl’s triunijJial entry into 
Jeriisnlem (Matt. xxi. 8), many “ cut down branches from the 
trees and strcAved them in tlu* Avay.” Ileiic(* has arisen tlie 
e.natom of adorning churches and sacred edilices Avilh a]ipr()- 
iriate, ])lants and lloAA'ers at eertain Jioly seasons and on saints’ 
eslivnls. Thus at Laon in the dejiiirtment (tf the Aisiie, in Framu*, 
the chorister.s had Avreaths on their head:- <iu ('oi-piis Gliristi 
day; and certain of the cleigy at Gologne at the Feast of the 
Fpijihany avoiv lloAvers mixed with ivy. The ;dt;irs of Homan 
Catholic cathedrals and elmrehe.s have had flowers placed upon 
them since the Fitli eeiiUirv, and our own ehurclies at eevtaiii 
piiriods of the year arc decorated with appropriate ])lauls and 
tloAATrs. Thus at Ghristunis, Faster, and \\'liitsnntidi*, ehurclies 
have always been so decked, the principal ]»lants em])h*yed 
lieiiig holly, box, nislies, and ivy ; on Si. .lohn the Faptist’s <lay 
birch and broom w'cre, ii.sed ; and SS. Jerome, Pauliims, Forlu- 
natas, Pmdentiua, and otJicr Avriters speak of tin* decoration of 
holj*^ places with various llowi'is, foliage, and tendrils of the 
vine. FloAATrs have always been commonly used for decoration 
in certain country churches on lixed days, as at (ni.arlton-on- 
Otmoor, in Oxfordshire, Avlu-re a fresh garland is jdaced in the 
clinrch on each suc.cessivi; May day. At Grasmere in West¬ 
moreland garlands Avere laid on the altar yearly on 2lKt J ul}'^, 
and the church is still strcAAa'd A\dth rushi’s on HI. OsAvald’s day, 
Avhich AA'as that of its dedication. At, lleybridgii in Es.sex, and 
Glenfield in Leicestershire, the churches are stre.AA’cd with grass 
on I’east-Sunduys ; and alnm.st tlnougliouL all tlie a^^ricultural 
jiarishes of England, it is the custom to liuve the churches 
(h'cked during tlie tlianksgiving services for the harvest Avith 
ears of coni, and A\nth fruits and flowers a]»]m)]triat,e to the 
season. It is also a coinmou practici! after a weiUling to stiVAv 
the path of the bride and bridegroom Avitli lloAvers, and to form 
arches of flowers intenuixed \A'ith evergreens, as ex])ressiAm of 
the wish that their future lives may be attended AAutli biiglitness 
and gladness. Flowers are also enijiloyed for the. decoration of 
cemeteries, and wreaths of iwiiinrtcllai and fresh nosegays are 
fre(|uently placed on the graves of the (U*])arled by those who 
liave been near and dear to them during their lives. Among 
the ancient Greeks and Romans also it Avas usual to cruAvn the 
dead, and to decorate their funeral piles, with chaplets of leaves 
and flowera ; and they used garlands of leaves, fruits, and flowem 
as rcAA'ards for services renden'd to the stale, and at Ic'asts, .sacri¬ 
fices, and festive occasions of all kinds, as also for tlie udomiiicnt 
of their temples, the door jiosts and porticos of their palaces and 
dwelling-houses ; and there was at Atlums a regular market 
for the sale of floral chaplets, a distinct class of persons, hoth 
there and at Rome, being emplojrecl to weave them. Small 
garlands, called serta, were sometimes worn by the Romans 
round their heads or necks, and from thorn the fasliion de- 
AHTB AND BCI, DIV.—BUP. 


Bccnded to the early Christians. Both in Italy ami Greece the 
streets of a city were upon the occasion of a triumph or any 
general rejoicing decorated Avitli garlands and festoons of flowers, 
and the custom has de.sceuded to our own times. FIoavi.t 
festivals were held at Argos in honour of Juno, in Hicily in 
honour of Ceres and Prosei|)iiie, at Giiossus in honour of Venus, 
and at Rome in honour of Flora. During the Middle Ages 
llowens were extensively used in the illumination of MSS., and 
es]iccially from the 14th to the Kith centur}", those wliicli axe 
of most freijucnt occurrence being the daisy, the columbine, 
the wild strawberry, tlie rose, and the; corn-tiower. Sometimes 
the floAvers an; iutroduci'd with express reference to the; cinmm- 
stances for which the A'^oluiue Avas Avritten, as in tlu; case of the 
GShreAA'sbiiry Book’ in the British Museum, Avhicli aa'us exe¬ 
cuted for, and pre.seuted by, Joliii ’J’albot, fourth Earl of 
ShivAvslniry, to Margaret of Anjou ii])Oii lier iimniage Avith 
Khig lleniy V I. of England in a.d. 1445. Here the Marguerite 
or claisj^ occurs as a border to, and as an accessory in, the illii- 
ininution of the liirt page, in allusion to tin; name of the queen. 
In the‘Lsiibella Mis.sal,’also in the .British Museum, are some 
lieuutiful exani])leM ol llower-jiaiiiting, and almost all libra¬ 
ries of MSS. contain nuinennis specimens of this elegant m(;thod 
of the artistic oriiameiitation of books. FloAA’ers liaA'e also from 
very early times, es])ecially among Eastern nation, been used 
a.s types to express personal l)eauty, as in tlu; Song of Solomon, 
Avheie tlie r<».se, the lily of the \-ailey, tlie calamus, the jiome- 
giaiiate. blossom, and many oth(>r trees, plants, and floAA’ers, are 
mentioned as einbli'ins of bodily perh'ction ; and the spouse is 
compared to “ a garden encloseil.” Certain flowers have also, 
particularly by the poets, been regarded as peculiarly cxjircssive 
of ilistiiu't feelings, passions, t.lioughts, a,nil sentiments. Thus 
Sliaks]»cre (Jhimlrl, act iv. scene 5) makes Ojflielia say, in 
j-eference to her oaa'u soitoavs, “ There’s rosemary, that’s for 
reiiieiiibrance — pray, Ioat, remember; and there is pansies, 
that’s for thoughts. . . . '^Ihere’s fennel foi’ you, and colum¬ 

bines ; there’s rue for you, and h(;i’e’s souk; for me ; wi; may call 
it lierb-o’-grae.e on HumUiys—you may AV’ear your rue witli a 
dilference. Tlieiv’s a daisy, t AA^ould giv'e, you some. A'iolcts, 
but they Avilhei-ed all Avlieii my fatber died.” And it has been. 
obserA'ed by a writer b> whom the “Ijanguage of Flora” lias 
been treated as a I'gular science, that “the voice of tlu; flowi;rs 
is eoeval Avith their creation, a.iul is still a tongue suflicie.ntly 
sim])le and attractive to have a charm for (‘very student of 
nature, and to suggest ajiprojiriate cmhlems eA"eu to the illiterate 
rustic Avho plucks the Avayside daisy or the hhie forget-me-not, 
to he presented to sonu; village niai(U;n as tin; readiest expression 
of his love.” (IJuseiibelh’s Ntnhlnnn of Hainfn; Lonl Lindsay’s 
Shtrhcn of the Jlistonj of Chrisiuin Art; Louisa Twining’s 
Sninhols and KnihJews of J'Jnrfii and Mediaval Ohristdan. Art; 
\Y i<aard Arch nvlnfjij ; The LainjniKje of Flomrs; Smith’s 
IHctionanj of ({ireh and /{ouum Ant-ujuiticK, under Floralia^ 
A'nthcMrriay tScrla, uiul Uortnar,) 

FTAK-TUATIGF (,//»cbin, to fonn AA'aves), in Surgeiy, the 
motion coinmunic:i.ted to lluids hy jiercussioii or pressure with 
the lingers. If a cavity contain a fluid, or an ahscess is 
foriiied ill the skin, and, a tiiiger or liaiid being placed on one 
IKirt of the sAvelliiig, tlie op]tosite ]»oint is struck sharjily, a 
]»erce]>tibh* shock is felt, in consequence of a Avave of fluid pass¬ 
ing from the one point to the other. 

FLUCTUATU)!^, PERIODICAL. Tn Statistics or Social 
Science this term has heen apjflied to the variahle ligures Avhicli 
Aveekly, monthly, quarterly, or animal retunis present—figures 
AA'hicli', when tli(;y are converted into cnrve.s, present the ascend¬ 
ing and di'.scending lines that are used to illustrate the theory of 
wave.s. For tlu; Idnd.s and degrees of fluctuation that charac¬ 
terise such diJIeri'.nt order.s of facts u.s those that relate to diseasi;, 
Iiauiierism, crime, &e.., see. Eiimkrtcal Mrtiiot), E. C. S. 

FJjUID (’AMBIIOR. Tliis useful pri'paration is inadi; liy 
forcing carhonic acid gas into u liquid containing one draclim 
of jKJAA'deml canqdior and tAVO drachms of freshly jirecipitated 
curhomite. of magnesia in a pint of cold distilled water. 

FLUID MAGNESIA. The preparations that go by this 
name coirsist of recent ly pre.c-ipitated carbonate of magnesia re- 
dissolved by cxccs.s of carbonic acid jmmped in niider strong 
pressure, aidi'd by prolonged agitation. The strength of the 
solutions varies ; but the strongest lire said to contain 17f grains 
of the carbonate of magnesia in an ounce. 

FLUIDS IN MOTION—’I'nicuMAL Effects of. [Heat, 
E C S 1 

‘fLUOBENZOIC ACID, CyH^FlOj (HO, O.^H^FZO.), and 
FLOUBENZOL, CoHoFl On heating a mixture of 

3 u 



1027 


FLUOR ALBUS. 


FLUORESCENCE. 


1028 


(liazoamidoheuzoic acid witli hydrofluoric acid in a platinum 
dish, a decomposition ensiuw, fliiohenzoic and hydro/uoamulo- 
henzoic acids being ibriiied : 

+ 2HF1 = C,H„F]0, + C^H^NO^Fl + N, 

Diazoaniido- Hydrofluoric Fluobnn/nii! IlA’drofluoamiflo- Nitroj^cn. 

benzoic ncid. arid. acid. benzoic acid. 

(CmW.iJv.o, + 2/OT - cjrji'io, + c\jr„No^n + 2 .v). 

The fluobenzoic acid separate.s from tluj mixture as it cools, and 
may be purified by cryatallisation, first from water, and IIk.-u 
from etliey. It forma colouTle3.s rhumljic pri.sms, whicli melt sit 
182'", and are very siniilar in ai)])earance to benzoic acid. Jt dis¬ 
solves with difliculty in cold water, but ('asily in hot water, and 
in alcohol or ether. Jt do(!s not etc.h'glaa.s, but lias a strongly acid 
reaction, and forma crystalline salts with tlie meUik 

When calcic fluobenzoate is distilled with 4.3 times its weight 
of calcic hydrate it is dccomnoseil, yielding JlmhovMl. This 
crystallises in scales, which melt at 4i'f and boil at ft is 

insoluble in water, but soluble in etlu'r and alcohol. (Schmitt 
and Gehren, Jour. Pr, (Jhem. (2], i. 394.) 

FLUOR ALBUS (luucorrlnea, the whites), a colourless dis¬ 
charge, often HO abundant ns to be a source of great wi>akness to 
women wlio are, tlin subjects of it. 

FLUORESCENCE. In the slinrt arlicde on Ihis subject c.on- 
tributed by Profea.soi'Stokes to the English (jYi'i.oi-.r.niA (vol. iv. 
col. 123) a lew of the leading facts connected with this im]»ortant 
discovery are given. In a second memoir, “On tlu! Change, of 
Refrangibility of Light” (‘riiil. Trans.’ vol. exliii. ji. 3 H‘r)), a 
cheap and convenient metliod of observation is ]»ointt:d out. It 
is so simple that any one may use it; and .so delic,at<> that, for 
many purposc.s, it may .supersede iiK'thod.s rerjuiring dir»*ct sun¬ 
light. It i.s a method of ob.servution l>y the use ol ab.sorl)ent 
media [An-soiimoN of LKfHT, E. C. vol. i. col. 22; E. C. S. 
col. (}]. 11 wo could procure media that were perfectly o]>atjU(‘ 

with respect to ray.s belonging to any l)arf. of the .sped rum, fnmi 
tlie extreme red to the luo.st vefraTigilue invisible, ravs, and )*er- 
fectly tramparont with regard to the jcmuinder; and that of 
two such media the second was (macjiie, w'itli regard to those rays 
of the visible spectrum to wldch tlie first vva.s trans]>are-nt, and nW 
vemi; then, if both media were held in front of the eyi‘,n(> light 
would be seen. Tins same would also occur if tlie first medium 
were reinovcd from the eye and placed s(» as to interc(>pl. all the. 
rays which fell on certain (dijects viewed tlirongh the se<‘ond 
medium, provided the, objects did nothing more than rellect, 
retract, scatter, or alworb tlie incident r.ays. But, if any of tin* 
objects emitted rays of one refrangibility under the, infrueiice of 
rays of another, it might happen that .some of the. rays so 
emitted would he capable of jiassing lliidugli the second medium, 
in whicli ca.se the object would apnenr luminous in a <lark field. 

The sensibility of a given snl»stance, sncli as uranium or 
canary glass, i.s a good illustration. Here the sensibility of the 
medium begins witli almost absolute abrupt.ne,ss near the fixed 
line ft of Fraunliofer, and contimies from thence onwards. The 
dispersed light hits the same eoni]iosi1,ion Ihroiigliout, and con¬ 
sists of rays less refrangible th.aii ft. Hence the first medium 
must be opaque with regard to the visible rays less refrangible 
than ft, and transimrent with respect to rays more refrangible, 
whether visible, or invi.siblc,, the secoinl lui’tlinm being com¬ 
plementary to the first. If till* ])air of media were, strictly 
comidemeiitary, but the jioint of the spectrum iit wliicli the 
trail Sparc iicy of the first niedinin commenced and that of the 
second ended w'cre at some distance from ft, the sensihilitv' of the 
glass would he, .sliown us before, only tlic niii.ximum elfect would 
not be produced, on account of tlie ahsorjitiori of a jiortion either 
of the active or oi the dispeivsed ray.s, according as tlie point in 
question wore situate above or below ft. The sensibility of a 
medium comes on witli gp'at vapidity, and hrsts throughout the 
re.st of the snectrum, but it is frequently more considerable at a 
point beyond where it commenced. 

Ahsorbent media cannot be iwejiared at pleasure so us to fullil 
all the required conditions. Those only eaii be .selected that 
occur in nature. In making the observatioii.s, a liolc, at least 
four inches in diameter, is to be cut in the window-shutter of a 
darkened room, so as to admit the liglit of the clouds and of ex¬ 
ternal objects. Immediately below the hide a .small sheif, 
blackened at the top, is to be attached to the shutter, for .sup¬ 
porting objects under examination, a.s well as the first ah-sorbeut 
medium. A small tablet of white jiorculain, a few coloured 
glasses, an ordinary prism, and a few vessels for holding liquids. 


comidete the apparatus. In making an observation, the first 
medium is placeil on the shelf, so ns to cover the hole and the 
object on the shelf, immediately in front of the hole ; the second 
medium i.s held between the eye and the object. As it is not 
pos.sible, as already rtunarked, to command a supply of strictly 
complementary media, a certain ijuantity of light passes througk 
butli media. This might be reduced by increasing their ab¬ 
sorbent power; but it is not desirable to do so, since the second 
medium slumld transmit as many as possible of ray.s that are of 
such a rcfraiigildlity as to be sto])ped liy the first. It is sometimes 
doubtful whether the, illumination of an object is due to scat- 
t. i*ed light that had ])as.sed through both media, or to really 
degradeil light ;* but liy transferring the second medium from 
before the, eyes to the front of the, hole, the light scattered hy 
the object remains the. same as before,; but if the illumination 
in-e.viously oh.'ierved is due to fluorescence, and the media pro- 
pe.rly chosen, the, object that was before luminous is now com- 
jKiral ively dark. 

When the siiltslanci; has a low degree of .sensibility, tlie second 
ine,diuiii luay remain before the eyes, and a third medium be 
used and held alternately in the [»ai.h of the rays incident on the 
object, .and between the object and the. e.yes. Such medium 
may al.so be n.sed in the case of liiglily sensitive substance.s, in 
order to render the result iiioro striking. The, fir.st medium, or 
thatAvhich c.oA'ers the hole, i.s termed the “principal absorbent 
the .second medium, the “ complementary ab.soroentand the 
third, the “ iransfot medium tliis last being the same, as the 
second, only paler. 

ludepeiuleiitly of jlliimiiiation, the colour of the emitted light 
gi'iierally affords a ready meiins of detecting fluorescence. Sup¬ 
pose, the ]mii(‘i])al al>,sorbent to transmit no visible rays except 
deep blue and violet, ami the substance examined, when vieweil 
tlirough the cumi>lementary absorbe.nt, to a])])e,ar of a bright 
orange-colour ; .since no combination of the rays transmitted by 
the princi]>al ab.sorbeiit can ])rodiice. an orange-colour, the suh- 
staiice may he conc.luded to lx* sensitive. 

In order to i.sidate the obJ(*c,t as much as po.ssible, it may be 
]»Iaced on tin* black shelf or on black velvet. But a standard 
object Avliich rellec.t.s freely the visilde rays, and is not sensibly 
llnore.scent, is of use, such as a white jiorcelain tablet, jdaced 
on the slielf W'ith the object upon it; but a common white })latc 
will an.swer the iimpose. 

Professor ytokes ])uinls imt seve.ral combinations of media. 
Ill the lir.st coinbinatioji tlie priiicijial alisorlient is glas.s coloured 
deep violet by niaiigaiit'se and a littli* cobalt, or gla.s.s coloured 
deep juuple liy manganese alone, combined with a rather pale 
bine, glass cidonved by cobalt, or dei'per if the, day be bright. It 
is ea.sy to tell hy candlelight, by means of a prism, whetlier the, 
juirple glass contains cuball, on account of the peculiar mode of 
absorjilion eharacteristic of that metal. In examining substances 
with this combination no coinjilemeiitary absorbent i.s usually 
recpiircd, but a pale, yellow glass may be n.sed. in the second 
coiidjination Hie jnineijial ab.sorbeiit is a solution of the am- 
moiiiaco-sulphato of cojiper, of a deep blue, contained in a cell 
with iiarnllid side.s ; but a Iiroad Hat bottle may answer the 
]inr]K).se. The complementary ab.sorbent is a yellow glass, 
columed by silver, and slightly over-burnt ; it is opaque with 
regard to most of the, violet, but bec-oiiies transparent with 
ri'.sprct to the invisible rays beyond. In the third combination 
gl!is.s of !t, pretty deep blue, coloured by cobalt, is used, in¬ 
stead of the fluid absorbenl. In the, fourth combination the 
]>rine,ipal absorbe.nt is a .solution of nitrate, of copper, and the 
e.iiinjile.me.ntary absorbent a light red or deep orange glass. The 
tir.st combination i.s best Avlien the fluorescent liglit is blue or 
ilei']) blue ; it allows the thiore.scent light to enter the eye with¬ 
out being modified liy the absorhent. The second combination 
is the nio.st powerful ; the darkness is .so complete, that if the, 
tablet be written on Avilh ink, and plae.ed on tlie shelf betAVceii 
the nieiliu, ihe Avriling cannot be read ; but by introducing bc- 
tAveen the media u ])iec.e of unmiiim gla.ss or similar medium, 
the glas.s not only becf.TUC‘.s Imninons in itself, but emits so nmch 
light as to illuminate tlic Avliole tablet, so that the writing 
becomes instantly visible. This combination is favourable iu 

* That is, lifflit lowered in refrangibility. Tlie first observed pbc* 
nonicna were referred to what Sir David Brewster termed “ internal dis¬ 
persion;” but this theory supposes the existence of suspended particles, 
which cannot apply in the ouso of washed paper, dyed cloth, &c. Ihc 
term “dcpemlciitemission” Ims also been proposed, the light bcingj 
emitted in the manner of self-luminous bodios. But “fluorescence 
(from fliior spar, in which tho first phenomena avci'C observed) is prefer¬ 
able, as not implying the adoption of any theory. 
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cases where the fluorescent lifjht is yellow or orange red. The 
third coinhination .applies to cases like; the second ; hut the blue 
glass is not quite so eflective as the fluid, the darkness being less 
complete, on account ol some red and yellow rays transmitted 
by the glass. In the second iuid third combinations the jiart of 
the spectrum at which the transmission of the ])rincipal ab¬ 
sorbent begins, and that of the complementary absorbent ends, 
is situated near the blue. In the fourth the media have fairly 
the required comjdenientary character ; the darkness is tolerably 
complete, and the red fluorescent light of scarhit (doth and simi¬ 
lar substances is well exhibited. The use of a prism, together 
with absorption, shows the composition of fluorescent light. 

A number ot striking exjierinients may be shomi wdili a piece 
of dark bliui e.ohalt glass as the ])rinci])al absorbent. If, for 
example, a glass of water b(‘ ])laced on the shell’, dose to the 
hole, and three or four fragments of lioi-se-clnisf nut bark be ]>ut 
on the surface, the apix'araiiee of tln^ (h!se,ending str(%ams is very 
singular and beautiful, the elfect being due. to esculin going into 
solution. Tincture of stramonium may be used for writing ch;i- 
racters on wdiite ])Hper, which an; invisible in ordinary light, but 
shine as if self-luminous wlien placed liefore the pnnci]»al 
absorbent. A slightly acid solution of suljdiate of (piinine is 
highly fluorescent; several of the paradin oils also exhibit 
striking efl’ects, especially some fd’ tin; so-called lubricating oils. 
Sonu; td’ these oils that are solid jit ordinary temperatuvi‘s are 
not fluon'.seent, but when the ])ottI(‘containing a sjun-imen is]mt 
into water sutliciently warm to m(;lt the contents, it becomes 
highly fluorescent.* (flilur(q>h 5 dl also gives inti're.sting results. 
It may be conveniently jnepared from the kaives of nettles, by 
first macerat ing them in boiling water, to get rid of such matters 
as are soluble in water, and, after .^landing an lionr or two, the 
leaves may be dried in a cloth and ]mt into ordinary spirits 
tjf wine, wliioh will quickly dissolve the colouring matter, am! 
i’dtraiioii through ])a]H!r gives a sjde.ndid green tincture. Tinc¬ 
ture of turmeric may also be used. A good ex]»erimcni may 
be shown by jdacing side by side on the poTvclain tablet n ilh 
the second combination a droji of a solution of pliilinocvanide of 
lotassinm and another of pcniitriib; of meiv-uiy. 1’he dr(»])s 
ook lik(! water on the dark field of view, Imt, when mixed, a 
jnecipitatc is produced which glows with yellow light, like a 
self-luminous body. It is remarkable tlial escnlin in the form 
of white'powder is not sensitive', but ]Kiwe‘i'rully so in seeliition. 
Crystals of Hiiljihate of (piiiiijie lire hiss sensitive' tlnui the sedu- 
tion ; whereas, on the contrary, a solution ed' nitrate e»f uranium 
has a low degree of sensibility e'oiiijiaivd with the; crystals <»f the' 
salt. Mr. Perkin has pointed out (‘ .loiiriial of the' Chemical .So- 
cie'ty,’ix. 21) that pure antliraceiie in large e-rystals is beauti¬ 
fully fluorescent, while its solutions (;xlji)iit but little of that 
property. 

Mr, Parnell has descrilx'd (‘ Phil. Mag.’ 1870) a liepiid that is 
highly fluorescent in orelinary elaylight. He nauie.s it Jlmmini- 
liin;. In order to procure it, aniline; is he'iitcel witli nie-reairic 
chloride, Avhen aniline-red is J’ormed, togeithor Avitli a Jluore'scent 
body ill a cnide mass. This is ])(nni<led, mixe-d with water, ami 
wasiu'il with etln'r; and the e.thea eal solution, Avlien concentrated, 

“ is the most fluorescent body in nature.’’ 

The Austrian consul at Palermo ib'scribed, in 1800, a H]n*cimen 
of ainher from the; sea near Catania that Avas highly fluore'sccnt. 
Seen through blue glass, it Avas ed' a beautiful a])pli'-gre;eii. But 
as Professor Stokes, in his original ])iiper (‘ Phil, 'drans.* 1852), 
pointed out, ediaiige of re'fraugihility in tlie incidemt light is 
extremely coiniiion, and that “ to make a list of sensitive sub¬ 
stances would be useless Avurk ; for it is very rare to meet Avitb a 
white or light-coloured organic siibstanct; which is not more or less 
sensitive.” Physiologists have noticed lliat the crystalline lens in 
many animals (sheep, <log, cat, rabhit, tSic.) possesses fluorescent 
properties in the highest degi-(;i'. Messrs. Bence Jones and Duine 
(| Proc. Royal Soc.’ xa". 73) found that no part of any of the 
tissues of a healthy guinea nig were free; from bliu; fluorescence, 
and the amount of natural nuorcRcencc Avas dctcrniined by com¬ 
paring it with standard solutions of sulphate; of quinine, of 
which one part in 15,440,000 jjarls of wat.(;r shoAvs fluorescence 
in one ounce of the solution, a Ruhmkorf coil being used as the 
source of light. 

* The blue fluorescence of paraffin lamp oils is very marked in the 
ordinary light of day, and is an objection to the sale, the blue cloudiness 
being erroneously supposed to indicate defective manufacture. Many 
attempts have been made to get rid of the fluorescence without success; 
but lately it has been found that the addition of a small quantity of 
nitro-benzolo to the oil is effective. This method has been made tlio 
subject'of a patent. 


Hagenbach Poj^g. Ann.’ 1872, pp. 89, 232, &c.) has an ela¬ 
borate memoir, entitled ‘Vcrsiiclie fiber FI,uorescenz,’in which 
a lai;g(; number of boilies are examined and classified. While, 
in the .same joumid (vol. cxliii. ]). 26), Lommel gives some cases 
illustrative of what he calls “ negative fluorescence,” Avhere the 
light emitted has mon; rapid vibrations, or is of a higher tone, 
than the light receive*!. This is entirt'ly ojqAosed to the accepted 
theory of fluoresci'iicc, and rcijuires to be carefully studied. 

FLUORITYDRIG ACTD, or li VJ )ROFLUORIC ACTD, 
Jlijdrotieii fhinridr, HPl [E. (*, vol. iv, col. 125 j. The anhy¬ 
drous ttcid has bi'eii obtained in a stale of pnnty by heating 
])otassic liydric fluoride to redness in a platinum retort. It is a 
colourless, transparent, mobile liijui*! of a highly dangeroua and 
imisojions ebaracter. It is A’ery volalile,boiling*at 19.4®, and its 
vapour t('nsion at a lemperatiirc ttf 15 ’ is about 7.6 pounds per 
squaro. incli. It does not solidify at 34 .5. Careful determina- 
tion.s liaA c .sIioavu that Iaax) volumes of the vaiiour of the an- 
hy*li‘ous ac.id, like that of hydrochloric acid, contain but one 
volnim; of bydiogen. It tloes not atfiick glass even Avliun left 
in contact witli it for weeks. {Cmiv, Phil. 2’/'rtu.s., 1869, 173 ; 
y’m-. Itity. Sac. xvii. 256.) 

P'LIJN IMOTOU. A AVtjiking model of anew tide-mill under 
this name was exhibited by F. Tomasi, the inventor, in the dc- 
])iulm(;nt of scientific inventions and neAV discoveries of the 
[ntcrnational Exhibition, 1871. [Tlinc-MiLL, E. 0. S.J 

FLV PAPER, jiapcr HO jirepaivd as to catch or poison flies. 
Tin* first kiml consists of slu-ets of printed paper smeared over 
Avith factitious birdlime (builiid linseed-oil and yellow ri;siii), or 
Avitb s«>me other tenacious mixture, by Avbicli tlie fly is fastened 
to the surface. ’I'lie second kind, knoAvn ns “papier moure,” 
confaius wliib; arsenic in large quantity. It is luoislened when 
used, and acts as a ]>oi.sun. 

FLY POWDER, a dark gray poAvder, obtained by exiiosiiig 
tlu' metal ars<;nic to tlie air. It is a mixture of the metal and 
the AA'hite t)xide, and is knoAVii as tin; mh-on<hP For killing 
flies it is mix*'*! Avilli sugai'. 

FLY WATER. 'Diere are at least four kinds of liquid for 
*l*'Htroying flies, of Avliicli two an; poiflonous. One consists of u 
stmng solution of Avhite arsenic, sAA’ectened ; the other of a 
mixtnr*' *>f orjtiment or king’s yclloAv (coloured sulphides of 
arseiii*'), Avilh Irea-'le or lioney. Of the Iavo non-poisonous Avaters, 
one consists *tf a swi'elcni'd ih'c.oction of quassia; the other of 
bliu'k ]»epper, Kitgar, and cream. 

FIjVI N(I MACIlIN ES. Ainong the immcrous contrivances 
ri'.lating to aerostation (BALLf>()N, E. (!. Ami. i. col. 809; Bal¬ 
loon ; Akhonauth-'s, E. 0. S. e.ol. 221], those in which a con¬ 
trolling jiower ov* r tin* direc-iion taken by the machine is 
sought, or ill \\hi<‘,li flight is at.t*mipt<Ad hy the aid of mechanism 
attached to tlu* pemm, an* fimnde*! partly on theories concerning 
the iiutlioii of fishes in the sea and of birds in tlie air. In 1869, 
Mr. Brearley, lionorary sec-n.-tary of the. Aeronautical Society, 
gave ail outliiK*. of tliiily years’ inventions bearing on this matter, 
ami of observations made by M. Inicy, of Paris, on the relation 
between tb*; Aveight of body and the area of Aving in many kinds 
of binl aii*l ins*;ct. It Avas a reconl of failures, so far as actual 
machineH Avere con<;erned ; hut yiointed to a further .study of the 
flight of birds as the bi'st Ibundatioii for future experiments. 

i)r. PettigrcAv, of EdinlmrgJi, lias mad*; nimierons observations 
on the Ktriicture and function of natural AAungs, with relation to 
the.ir action tluring flight. He has compared the Aviiigs of birds, 
bats, ami insects AA'ith the fins ami tails of fishes, and these again 
Avitli the fli]>pers of tlu; seal, sea-beai‘, and Avalriis. He finds 
that all tlu'.'^e organs, when the animals are in motion, practi¬ 
cally form Ilexibie lielii'e.s or propelh;r .screws, which, in virtue 
of tiieir ra])i<l recipnicatiiig action, ojicrate upon tlie water or the 
air (as the c-ase may b*;) in the manner of double inclined planes. 
Tlie tAvistiiig, llail-like. movements of tlu'se, wings, fins, tails, 
and flippens, acting iiiioii the air ami Avater by cur\X'd surfaces, 
engender a Avave-pressure, Avhicli can be continued indefinitely 
at the Avill of tlu; aiiiiiial. J)r. Pettigrew’s vieAva an; known as 
the. “fignn* of 8 or wave theory of flight.” They were first 
brought before the. Royal Institution in 1867; in a more en¬ 
larged form before the IJimman Society in the saine year ; but 
much more elaborately before the Royal Society of Edinburgh 
in 1870. In vol. xxvi. of the last-named society’s * Transactions/ 
his memoir is illustrated hy nearly 200 engravings, illustrating 
the peculiar curvatures produce*! hy the movements of wings 
during flight. Many of his conclivsions Avere supported by the 
movements of artificially constructed^ wings, fins, tails, and 
flippers, placed in very varied conditions and circumstance.s. 
After examining the phenomena of natural flight, as tested hy 
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the helical or movemoiit of the wiiij'a, he applied 

them to artificial flij,'ht, in the form of suggestions for experi¬ 
ments—])ointing out the prohahle shape and proportions of 
wings, the “ W'uve wings ; ” the use of sucli wings jih proindlers ; 
and the ad justment of two such wings to form an aerial screw. 

On the 211(1 Fehruary, 1872, M. Dupuy ch; Lthne, with thirteen 
other j)ers()ns, ascended fj-om Vincennes in a large m'w “.navi- 
mihle balloon,” constructed by him, provided with a small inner 
l^alIo<»n, a ca)’, a fan, tuljos, a screw worked hy four men, a suil- 
rudder, and other apparatus. It battled partially against tin* 
ipi-evailing direction of the wind, lait not sulliciehtly so to be 
navigable in the usual sense. 

FOCAL PROPEirriES ()!<’ SURFACES OF THE SE¬ 
COND ORDER. Every ])hine curve oC the second (uder may 
be defined as the locus of a i>oiiit whose distance from a iixed 
loint is in a cunstiuit ratio to its distance from a fixed straight 
iiie. This expressed analyti(jally will iinnmdlately give rise to 
an equation of the form—- 

(.f- aP -f- (// —0“ ^ (lU'+hif+r)- 

where o, £, are the co-ordinates of the fixed jioint denominated 
the focus. TJiis e(juation contains tiv<‘ arbitrary constants, and 
therefore, inc.ludes all curves of the second ordtu’. 

In the same way we may (h'line a surface of the second order 
as tile locus of a point, the wpiare of whose distance from a fixed 
]iointisin a constant ratio to the iti'oduet of its distances rr(.>m 
two tixid planes, real or imaginary. 

This (*x]iressed analytically giv(.*H rise to the e(|uaiiou— 

(.<'-a)--t-(v/-.ep + {r:-7P=r/i(AVrH + - \) ]) 

which includes all surfaces of tlie second order. Tin* point 
(o, £, y) is then called a focus, and the inle.rsect ion of the inanes 
A'.<;4--1 , A''.(!+]{"// +<■''' ■ ■ L the directrix of the sin faec'. 

We sliall show tluit the directrix is parallel to an axis of the 
surface. Taking it for the. axis of (,v) we may manifestly write 
the equation to the surface - 

(a’-o)" + 7)“ = t '7'^ 


where = “ly—m, nr 

l—m * 

(!/ - Cf + (»-■> + ()> 

"■'*“** = -T'-'- 

It thus ajipears that a paraboloid has two focal parabolas, 
which may easily he seen to he each confocal with the cor¬ 
responding principal section. 

. .7'“ ?/“ 

In the cone whose equation is — 0 

^ a- 0“ c- 

the etpiatinn to the focal lines is . —-r, — « = 0 

' Ir + c- 

re[)resenting two straight lines through the origin, or the vertex 
(tf the cone, according as a is greater or less than h. 

When the base of a cylinder is an ellipse or hyperbola there 
are Iwo focal lines, namely, lines drawn through the foci of base 
])arallel to the generators of the cylinder, wTiile if the base of 
tile cylinder is a ])arabola there is o'nv. focal line jiassing in like 
luamu'r through the focus of the base. 

When till' planes are imaginary, Ihe perpendiculars drawn to 
fliein have no longer a. real e.sislenct* in spaca.*. In this case, 
however, we have tlie following bi'antiful theorem due to i*ro- 
fessor iMacfJullagh. Tin* distance of any jioint on the surface 
from a focus is in a conslani ratio to its distance from the cor- 
respoiuliiig diividiix, the latt(.‘r distance being nu'asure.d ^larallel 
to (iitlier of the plani.*s of circular section. 

Let op + (//-- tp I (- 7 )' ~ -I 15//- he. the eipmtion to 
the surface, where A and 15 are bolb ])ositive. IT A and Ji bad 
eontraiy signs the. planes would Ik*, real. In botb cases the axis 
of (;) is the direidrix. 

The ]»lanes of circular secthpii ai'e all parallel to the planes— 
a/A-.]5 

Vl’> 


or changing the position of the co-ordinate planes, so as to get 
rid of the term involving .nj : -- 

(x—a)- -p (//-Cp 1- (:'"7)' ' !• 


in Avhicli the axis of the directrix, is manifestly jiurallel to 
one of the axes of the suriaci*. 

We will now in(|uire whether a surface of the second order 
has more than oiu! locus. And first, for c.entral surfaces, writing 
the iibove equation for greater generality :— 

(.r-aP + (//- CP + (:-7)= - A (.c-or + B (//-C'P, 

we must endeavour to bring it imder the form +-- + —- == 1 . 

/■ HI 11 

The origin is the centre ; therefore* 7 — 0 , a- Ao', €=15", conse¬ 
quently by eliminating a' and €', thc! first ei^uutioii becomes ;— 

(1-A) + (1-B) 'ir + «' + ^ 


whence 1—A 


l—n 

A = - 7-1 1- 


B - 


n 

VI ’ 


1-A „ , 1-B 

A + B 






15 


VI—u 
VI 


Hence the foci lie in a conic section (lallcd a focal conic of tlie 
surface, confocal with the corves]mnding princiiial section of the 
surface. Also lus this n'sult is irrespective of the signs and 
magnitude of /, m, n, there is a focal conic, in each of the three 
principjil planes. 

We wiR now consider non-central surfaces, such as— 


^ 4 . ^ 
I "• m 


2c. 


This equation could be written in either of the forms— 
(aj-ap + 1/2 + (a- 7 )» = (a- _ «)2 + (a -7 + wp 


Let ^ b(! the equation to a straight lino 

liassing through a ]>oint ;r, //,of the surface. The condition 
that tliis straight line may meet the. directrix thc axis of «*J gives 

us the condition; ~ 

The condition that thc straight line is parallel to thc circular 

sections gives us the condition : — _ — — 

vB. VA-B 

and therefore the e(juaiion to the straight line- becomes— 

kz:"' = VzJ!- _ . __ —t_ 

a-VB v/VB ;rVA“B VAu;^T%’- 


Avhere p is tlie tlisf ance between tlie points f, v, and x, //, s. 
Now let the. jioint ?/, C Re 011 the directiix which gives us 

^ = 0 , 7 j = 0 , and then-fore r = > whence substituting 


in the cipiatiiui to the surface (.e-a)- + (// — Cp + (c~ 7 P=lV'» 
and tlierelbre the theorem is true. 

We conclude uitb giving a fe.w tliiioreiiis respecting confocal 
•surfaces of the second order, which may well ho introduced in 
this place. 

Two c.onfocal surfaces cut each other everywhere at lighl 
ungle.s. Thc locus of the. ]ioh; of a givi*n plane with regard to a 
Hysteiii of confocal surfaces is a straight line perpendicular to 
thc given plane. 

The axes of any tangent cone to a surface of the second ordi’.r 
ait; the noimals to the three con locals which can be drawn 
through the vertex of the cone. 

If several parallel tangent planes touch a series of confocals, 
the locus of their jioinls of contact is an emiilateral hyperbola. 
For the demonstrations of tliese theorems the reader is referred 
to Salmon’s ‘Analytical Ocoimdiy of Three Dimensions/ from 
whence the materials for this article have been taken. 

FODDER, COMPRESSED. Many improvements have been 
made in the shipment of fodder to distant regions, applicable 
also to the packing for inland transport. In 1859, M. Naudin, 
veterinary surgeon to the Imperial Guard, iirepared fodder 
tablets for cav(^ and artillery liorses, somewhat resembling in 
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Bluipe the tablets or cakes of compressed food long used in 
France. Hay and straw are chopped tine, oats and other corn 
cnished; the whole are mixed in definite proportions, mois¬ 
tened with a little linseed oil residue from the oil-mills ; then 
pressed into hard cakes, and dried in an oven. These cakes are 
considered by the inventor to be equally serviceable in the field 
and on shipboard—more i)ortabl(i in the one case, occujiying 
less space in the other, than ordinary c-avalry fodder. In 1807 
Mr. l)uvis prepared for the Abyssinian Expe.dition a largo 
supply of compressed fodder. When the chaff had been cut by 
a steam-worked machine, it was niixtsd with oats in ])roi)ortions 
suitable for one day’s ration for one horse, viz., 12 lb. cliatf and 
9 lb. oats. These ingredients, when mixed, descended through 
shoots to hydraulic ])ress(!s; the mould of the press was 1(> 
ijiclies by 9, and 48 inclKiS deej); but so great was the pressure 
that the fodder was pressed into a lianl cake only 5 inches tliick. 
Many such cakes were sewn up into a canvas bale, and bound 
round with iron hoops. Other dry materials can be treated 
in a similar way, to produce dilfereiit kinds of fodder. Tn 
1871, Mr. Alcock, of Manchester, introdiuied a hay-pressing 
macliine for general use. A screw, worked by a man or a horse, 
coinju’esses th<i hay ; and the whole apjianitus c.an be. rolled 
along in a manner convenient for nst* on licdds and plantations. 
A larger machim*, by the same iiu'cntor, is worked by hydraulic 
power instead of by mannsl powi'i- or horse jiower; a cylinder, 
jjassing through the head of the press, has a i»ortable. forccs- 
jiump fitted to its i-ud ; the water for the pi-essure is <d»tained 
from a bucket or any ])ortable vessel. (lompressed lbd<h*r is far 
more comhmse.d than c,om])ress(‘d hay. 

FtKTICTDE (ffrhiii, the young of an animal, ami rwdo, to 
kill), the synonym of criminal al)ortion. [Tnt-’antioidk, E. C. 
vol. iv. col. 858.] 

F()(l SKINALS. As aii.xiliaries to lighthouses and light- 
vessels, to warn shipping of danger during fogs and mists, when 
the light is obscure,d, various jihouic sigjials have In.am at dif¬ 
ferent times ein])h)y(!d. lii judging of tlui ])ow'(*r and utility t>f 
these signals, it is to be Ismu; in mind that fogs and mists on 
the coast are nut necessarily confined to times of calm weather, 
but are often accompanied by wind of considerable strength ; 
that the distance at which a sound can be heard is much greater 
in calm weatliei* than with wind blowing against or acwoss the 
sound ; lastly, that fogs have a specific, efi'ect in deadening and 
luodilying so\ind. Cliinese gongs, struck l)y liaiid, are sometimes 
used as fog signals, on light vessels, but their power is simill. 
AVhile, they have sometimes heen heard at three mile.s, they are 
often not audible at a (piarte,r ol' a mile. Hells of various 
weights, from Jl cwt. to 2 tons, an; uscsl as fog signals ; those on 
rock liglithoTises weigh 5 10 7 cwt., ami arc! struck 1)y humineis, 
actuated hy machimny. Bells a])pear to have heen heard at dis¬ 
tances u]) to live miles, and, in fog, at from one to three miles. 
Guns are employed to give: fog signals at Flamborougli Ifead, 
Lundy Island, and North .Stack. The guns are l8-j)ounder 
guns, fired with a cliargc* of 3 l))s. of ])owder. The Lundy Island 
gun has heen heard at ten miles during fog, with a light bi-ec'ze 
across the sound. On the other liand, the Trinity Hoiisc! ex]»ei i- 
nients, in 18(54, gave a much les,s range for the; scjund of such guns. 
In 1851, the. late Mr. 0. Jj. Daboll erected, for the llnitcM .StuW 
Government, near Newport, 11. I., a wliisth', c,(mstnicted like a 
locomotive whistle!, and sounded by comjcrcssed air. d’he air 
was compressed into a re.servnir, by air-i)unq)s, wcu’ked by a 
horse. Dming deiise fogs, this whistle has been lieard clearly at 
six or eiglit miles distaime in the tcjwii of Newport. Captain 
Walden heard it clearly at sea at a distance of two and a-hulf 
miles, with a strong wind blowing across the sound. In 1800, 
Mr. Cowper iwoposed the use of a large: steam whistle, lifteeii 
inches diamete.r, phic,ed in the foe,ns of a ]iaruh(jlic reflector, and 
sounded hy the steam of a 12-H.P. boiler. Mr. Cowper’s pfiius, 
however, Iiave never heen carried out. A steam whistle', con¬ 
structed in accordance with the ])huis of Mr. Vernon Smith, has 
heen used for some years at Partridge Island, New Brunswick. 
The steam is BU])T)lied from a 2-ii.P. boiler, worked at 100 lbs. 
pressure, and in calm weather the whistle can he heard at six or 
seven miles. A whistle, or horn, of a similar construction has 
been erected at Aberdeen. The whistle, however, as an instru¬ 
ment for producing sound signals, appears to he inferior to the 
trumpet or horn, in which the air impinges on a metallic tongue 
or re^, and the sound is afterwords concentrated and directed 
by a trumpet-shaped mouthpiece. Mr. Daboll appears to have 
erected a fog horn, sounded by compressed air, in 1851, 
and he afterwards patented the application of compressed air 
trumpets, and arrangements for causing tiie trumpet to re- 
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volve while sounding, so as to direct the sound over any given 
arc. 

A Daboll apparatus lias been erected at Dungeness, and 
another at St. CJatlierine’s, in the Isle of AViglit. In (!ach of 
these the trumpet is vertical, with tlie mouthpiece at top curving 
oyer into a horizontal direction. The length of the trumpet is 
nine feet, its diaiuetcv at the moiilb two feet, and its diameter at 
the smull end two and three-quarter inches. The air is com¬ 
pressed hy a 24-iiich Ericsson s caloric engine, whicli has the 
advantages over a st(!jun-enginc IhaL it is nion! simple, free from 
danger of i:x]»h)sion, and very leadily set, t(! work. Tlic blasts are 
of 5 seconds’ duration, with int ervals of from 15 to 20 seconds. In 
1808, Professor H(dines ilevised a trumpet to be, used in the same 
way as Daboll’s, the peculiarity of which is that the trumpet is in, 
unison witli the, rt!ed, an improvement which ineveast's the ])ower 
of the Iriimjiet. Fiirtlie.r, the trumpet is so constructed that the 
sound is <listribiited equally over an arc ol' 90’. An apparatus 
on Professor Holmes’s ])lans has been erected at Souter Point. 

The jiarticulars in this article have, lieen takim from a very 
interesting ])a]>er, hy Mr. A. Bea/dey, ‘ On Phonic CWst Signals,’ 
in /'ror. Just, nf Ciri.l Kiuiimrrti, vol. xxxii, 

FOLOLANi). I Bocj.anm), E. (J. vol. ii. col. 21().J 

FOLK-LORE is a word recenlly intioduced into tlie EnglLsh 
language to designate tlie superstitious tdiseiwama's, sayings, and 
beliefs of the. pe,o]»h!, the, collecting and systematic arraugenieiit 
of Avhich is now recognised as an imjiortaul section of the science 
of conqiaraiive mythology. 

Folk-lore treats— 

Of witching rhymes 
And evil sjiirits; o*’ (lie deiith-beil ciill 
Of him who robb’d tho widow, and devour’d 
’J’he orphan’s 2 >ortiou ; of unquiet souls 
JUsen from (he grave (o ease tlie heavy guilt 
Of dee<ls in life concealed; of shajies tiial, walk 
At, dead of night !ind eiank tlieir ehuiiis and wave 
'I'lie toreh of ill'll around tlie iiiurderer’H bed. 

It takes cognisance of all tlie ijuaint notions connected with 
the varying seasons of Uic year, and e^iochs of human life ; of all 
the beliefs in futurity and superiiatuial agencies which are not 
sanctioned by religion; of the, inilk-maid’s song and the 
mother’s luliahy; in short, of all the remains of ancient 
religion, history, science, and philosojiliy which have been 
jireserved to the jiresenl day in the conservative memory and 
airection of the junqile. The old .songs of the jioasantry, the 
grandam’s fairy tales, the. cliililren’s rbymes, the auguries and 
omens of the ignorant and least educated portion of the comimi- 
nity might seem at lirst sight to be unworthy of tlie serious at¬ 
tention of the antiquary. But ex])erience lias sliown that these 
bumble materials ati'ord really important data for the student of 
mythulogy and aiitliiiqiology, (Jnstoms which onco formed part 
of the ceremonial of creeds outworn survive amongst Eurojman 
nations us an evidence of their pre-Christian belief. The hemes 
of the nursery are crixlited with the pcrfoniiauce of deeds once 
attributed to mighty gods or heroes. The collation of these 
naiTatives enahlcs ns to remove some myths from the. historie 
])iige., and in a similar manner the examination of pojmlar super¬ 
stitions throAVs light iqHUi the origin and history of the various 
sy.steui8 of theology. There is a great similarity noticeable in 
the fidk-lore. of ilill'eri'iil nations, even those whicli arc most 
I'ciuote. Thim the legeml narraled by Herodotus of Rhampsi- 
nitus is found to have been pojmlar Avith the Norse children ; 
and Avliile this is the case with stories Avhich do not appear to 
have any allegorical meaning, it is still more so Av'ith regard to 
those conceptions Avhich Ave term niyllis. Each historic nation 
has emerged from a saAuige, coiulition, more or less profound, and 
its folk-lore is merely rragrnentary recollections of its past stage,s, 
often ill the form of ceremonials dictated hy principles no longer 
forming the ordinar}' rule of action, or even directly ojqiosed to 
it. And us the ideas of savages are limited in number, and de¬ 
rived mainly from the ooiiteiiiplatioii of natural phenomena 
likely to strike each observer in the same niaime,r, it ceases to be 
a matter of wonder that widely separated mces of mankind 
should invent similar explanations to account for the Avild or 
wonderful appearances wnich excited their awe and astonish¬ 
ment. 

The literature of fol k-lore is extensive. The ‘ Pscudodoxia Epi- 
demica’ of Sir Thomas Browne, 1046, is probably the first English 
work relating to it, Aubrey’s ‘ Miscellanies,' 1696, is the next, 
and is valuable for its matter, and amusing from the credulous 
manner in which it is given. The ‘ Popular Antiquities, by 
Hiand (inijluding Buuine’s * Autiquitates Yulgares’), as en- 
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larged by Sir H. Ellis, is the chief store-hoiise of English folk¬ 
lore, but since its publication, the Avorks of Hanipaon, (‘ Medii 
iEvi Kalendariuin,’) Hone, and Chambers on the Calenatir, the 
varied nnd curious mutter contained in the volumes <»f* Notes 
and Queries,' an<l the elaborate works on special localities 
(Henderson's ‘ h^olk-lore of tins North(*rn Cfiunties,' Harlund and 
Wilkinson's ‘Lancashire Folk-lore,’ Hunt’s ‘ Drolls of Old Corn¬ 
wall,' &c.,) have brought together a vast ((Uantity of material 
whi(!h some future English Orimm may systematise into a gene¬ 
ral treatise on British folk-lore. Hithei'to our native Avriters 
have been content to accumulate, rather than ari-ange ami 
classify. In Germany the labours of the brotiiers Griniiu, Dr. 
F. Liebricht, and other ard(mt students hav(‘ giAaai w.ienlific 
order and precision to the study. Some of the results of tln‘.se 
investigations are to be found in Kelly’s ‘Curiosities of Indo- 
European Tradition and Folk-lore,' 1 Hti:!. An idea f)f the extent 
of the literature! of folk-lore tnay Is* gathered from tin* Jiut that 
a Ust is given in Triihner’s ‘American and Oriental Litmaiy 
Record,' ii. 748, of 151) book.s, /irticles, a]i(l reviciws Avrilten on 
this subject hy Dr. Liehricht alone. 

FOLLICLE (/oZ/i.*'', a bag of leather, a pair of helloAvs), in 
Anatomy, a minute scci-eliiig organ. 1’lie skin eontains numerous 
8ehaecuiii< follicbis, which form a waxy Miiid ; the mucous iiieiii- 
hraues ubouml in ?/i«(vn(s folliilcs, ami tin* small intestines are 
so thickly studded Avilli tin* follicles of Lieberkuhii as to have 
in parts a sieve-like u]»i)earanct*. 

FOMITES (/m//c.s, fuel), aiLichs of clothing, funiiturt', itc., 
which absorb and give out tlu' active jirim iples of contagious 
maladie's, such as smull-])ox. 

FONTANELLE (diminutive of faitH, a fountain). This term 
was formerly api»lied to the issues of the surgeon. It is noAV 
used in Anatomy to ilesignate the tAVu sjtaces in tlu! central line 
of the skull ol' the infant tilled by membrane, betAVeeii Ilu> 
aihital bones and the frontal hone in ti(mt, and llie ])ari<‘tal 
ones and occipital hone hiihiml. The lii’st is the anb'rior ; tlu' 
R(!eond, the i>oslerior fontanelle. In eotirse of time these mem- 
hraiies beconu! ossified ; but Avbile in tlx* Jiiemliraiions stab*, the 
arteries of the brain by tlieir united (*.\])ansi(iii lai.M* the Ibntan- 
clles at each heat of tlu* heart, and so causi* a ])ulsution palpable 
and even visilde, Avbich isjiarticularly perceplible during feA'erish 
attacks or in intlamnialion of the brain itself. Hence the term 
non jnUmlilis, 

FOOD, CATTLE. Under the name of'• caUle-fo<«l ” a 
number of rivid articles Lave recently been introduced for sea¬ 
soning till! food of c^taitle, Tlie laaisuinpliun is eonshleruble, 
several large iiuimiliu luries being noAV in oi>ejatiun. Soiui! of 
lliese coin])ounds are composed of caroli-bean to supply sacclia- 
rine matter, gentian-root, or some of tbe cliea]H*r barks, tn supply 
bitter piinciple, carniAvay-seeds giound tip Avith 1 ndian-corn, 
Avitli some common sidt. When iiewly ground the mixture 
undergoes a slight, incipient li*ruieutatiuu, Avliich changes the 
character of the sulistances in the mixture, so that it has been 
found diflicult to determine their eompusition by analysi.s. 
[Cattlk Manaukment, E. C. S. col. 46().J 

FOOD ECONOMICS. The Avholes<iim! jind sufliciejit food 
siipjdied to piisoners |Dif,tauies, K, C. S. col. 758] lias some¬ 
times been madi! a subject of riiiuoach to the goverumeiit and 
the legislature, ou the grouml that tlie criminal chis.se.s are (lait 
ought not to be) better fed than the industrious poor. It has 
been shoAVii, howoA’’er, that this better feeding is the result, not 
of greater exi>enditnre, but of better oigani.sation. Where ji 
building is e.onstructed Avith due atieiitiun to K])ace, AA'armtli, 
light, ami ventilation ; a kitebeu arranged Avitli modern a])- 
pliujices for economising fuel, &,c.; purebases made ou a Avhole- 
sale scale ; and cooking Avell conducled—llie daily rations for a 
large number of persons can be, supplied at u cost j)erhe.ad far 
beloAV tbe jiossibilities of siuall and ill-managed household.s. Jt 
Avus ascertained, about the year 18(50, that the average cost for Ibod 
jier day in all the prisons in Jingland barely reached 4d.; at the 
Salford NeAV Bailey it A\ a.s less lluin ‘.Id. Such ration-cost, Iioav- 
evei*, is possible only Avhen the jirices of food are niucli loAvei* 
than they are now in 187:2. 

Mr. Corbett, of Glasgow, Avheii these facts became knoAvii, 
conceived the idea of forming cooking ile^iuts and Avorking men’s 
dining-halls, Avitli a view to ascertain Avhetlier good jirovisions, 
comfortable service, loAV prices, and a remunerative prolit could 
be combined. He set on foot one largt! and many minor estab¬ 
lishments in GlasgoAv. In all he adopted the phui of having 
penny rations—that is, so much hot meat as would cost Id.; bo 
much soup, Id.; so mudi vegetables or pudding. Id. Any diner 
could thus spend tom Id, upwards. A fourpemy dinner of 


soup, meat, vegetables, and ])udding was a course frequently 
followed, denoting a less proportion of meat than would be re¬ 
quired by inhabitants of London in a similar station of life. It 
AVUS calculated that the penny ration would cost three-farthings, 
thus alioAving 25 per cent, for wages, profit, &c. When several 
such estihli.shments liatl been set on foot hy Mr. (kirhett at 
GlasgoAv, the ])lan AV'as imitated by Mr. Pender and Mr. Birley 
at Muncbe.ster for the benefit of the factory hands. Purchases 
Avere made on Avholesale terms, machinery and steam poAA’er 
Averi! brought into requisition Avlierever practicable, and female 
cooks and Avaitiv.'sses, under good BniieiTision, Avere employed. 
A .soimiAvliat similar plan w’as adoiited by Price’s Candle Com¬ 
pany at Vmixliiill. In all these cases the iTiimediate object ol 
the ju-omolers aamh experiimiiital rtither than commercial—to 
ascertain on Avhat litniis dinu(!rH and other meals could be pro¬ 
vided, if conducted ou a large scale and a Avell-organised pltm. 
The result Avas .^<0 far satisfatiloiy that many large toAvns in the 
North jire noAV jirovided Avith Avorking men's dining-room^ more, 
spacioii.s, better comliicttid, and cheaper than those of the 
metrojiolis. 

Ill 18(1(5 the Society of Arts iippoiuttsl a committee to impure 
and report, rcsjiecting the food of the, poojde, ea])ecially but not 
exclusively tlie working chi.ss, and “the re.sour(!es which are, or 
may he reiulered, avaihibh* lor the ]>rodiiclion, import, and ]m!- 
.sei vation of substances suitable for food, .and for improving the 
niclliods of cookery in u.se among the Avorking elasses.” BetAATcn 
18(5(5 and 1872 this eoTumiltei! has collected a large amount of 
information on these subjects—(‘.vamined Avitiiesses, obtained 
trustwortliy doemnents, and published the results in the 
‘Journal’ of the society. Among other matter.s, it has in¬ 
quired into the importation of live stock; the suitability or 
ollierwise of cluwiuine (horse-llesh) for English dinners; the 
(!heaj>eiiing of ponllry by rearing it on a huge sctile ; the increase 
in the su])]dy of game by modifications in the game Ijiavs; the 
(reserving of cooked anti uncooked meat in tin canisters; the 
K-.st modes of bringing over Hit* iibiimhint and eheti]) beef and 
mutton of Australia and South America ; the increase in fisli 
su]udy by jiiscicuJture and good lishmy laws ; the bringing of 
fresh iisli every morning into Hu* busy inland towns ; the best 
modes of sailing and curing fish ; the. po.s.sihility of increasing 
and cheap(*niiig the supjily of AU'getaldes ; the examination of 
new plans <*.oiiceining nieui and baking jioAvders ; the supply of 
fresh and desiccated milk ; the discouragement and detection of 
adult.ertilioii ; the estuldishmt'ni and daily organisation of mar¬ 
kets ; the i*nconragei)ient of e.ooking depots and cooking schools; 
the te.siing of iieAV cooking apjiaratiis, &c. 

No trustAVorthy data, are, obtainable concerning the tottd tpiaii- 
tily of food sold in the United Kingdom, or in any city or toAAUi 
in it. Partial statistics will he found, howeA'er, under the 
names of iminy artii'.les of food in E. C.; also under Agricul- 
TfUK, (Vmx 'J'kadk, Fish Tuade, Flour Tkadk, &(■.., in E. G. S. 

FOOT AND MOUTH DISEASE OF CATTLE. This is 
oiu! of the disejises Avhich the Cattle Contagious Diseases Act 
AViiB jiassed purpo.sely to jirevent the spretid of [E. C. S. col. 615]. 
The Vet.(!riiiary (.loUege, London, terms it Eczema Epizootica, 
but some other authorities, English and foreign, call it Epizootic 
Aiditha, This latter name, hoAvever, is objectioiiahle, OAving to 
the jiecuJiar Jill’crence between tliis disease and thrush in tlu* 
iiioulh, to Avhicli ji])litha has hitherto been applied. Its popular 
name jilforils, perlia])s, the best do/inition oJ' it.s character. In 
old agi'iculturjil avoi ks tlii! various diseases of the mouth are dis¬ 
tinguished from those of the foot by dillerent popular names 
exjiressive of their tqipcaTauct! ami elfect, names derived from 
(be hmgtuige of tht! coiinlries from which they were introduced, 
'rims “bl.aiii,” the old nanu! of the epizootic mouth disease, 
derived either from the Anglo-Saxon bl&jeti or Dutch hlcin, 
means a pustule or blister, similar to eczema, derived from tht* 
Greek iK(fw (to boil out) ; but in these hooks blaiii is not 
very clearly distinguish(‘d from another mouth disease tunned 
“thrush.” “ Fout-rot,” and “ fouls in the foot,” very expressive 
terms, jiopularlysjieaking, comprehend most diseases of the foot, 
including eczema epizootica ; but the diliereut varieties of each 
are not well definoLl. Veterinary surgeons and most fanners can, 
however, readily distinguish them from each other. Ecr^eifut 
cjpinootica is very contagious. Thus, if the saliva from the 
mouth, or mutter from the fotit of a diseased animal is taken 
into tlie mouth or between the toes of a healthy animal it will 
effect contagion, so that the disease is rapidly spread by cattle 
druikin^ at tlie same Avatering-place, or walking along the same 
j road or in the same yard, and so on. It is common to set do^ 

' the period of incuhatioa as running from one to five days. To 
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determine tliis experimentally animals liave Lecii inoculated, 
l)ut any rule thus deductHl has so many exceptions in i)ra(itice as 
to render it of little nr no use to owners of stoch, for the poison 
may lie for some time ahout the mouth or foot before it entera 
the circulation. But these experinKiiits prove that the moment 
it does enter the circulation, low fever, with shiverinpt, com¬ 
mences, after which the vesicular eniption peculiar to the disease 
very soon makes its appearance. 

The other contagious diseases specified in tlie Contagious 
Diseases Act above referred to, w'ill be noticcul iiudi't their 
respective heads: the diseases of cattle generally under Hoo, 
JIohre, Ox, Poultry, including winged ganui; UAnnixs, in¬ 
cluding hares ; Shp:kp, including goats, and Dkkr ; and also 
under Veterinary Science and Practice, E. C. S. 

FOOTBALL, Of the numerous out-door g-anu's wdiicli .‘iri‘. 
now in vogue, then; is possibly none that c.'ui lay claim to .such 
antiquity us football. From the earliest ])(U-iod of English history 
it can he traced in some sh.ape or other, thougli its form may 
then have been rude and its ancestry to sonu; extent ill-deliiu‘d. 
(_)fl)all play among the ancients, thel e arc ni.'iny direct tesli- 
nioniea extant. Tt is certain that not only were the (npaipoyaxia 
or contests with the hall of Ihi* .Spartans in some ineasun! anala- 
gous Avith the football games in their primary unsluipen state, 
l)ut there was also a (Ireciau pastime called ivia-Kvpos, ^ihayeil by 
two o])posed parties, which, in many avjivs, closely approached 
the present football. 

It is to the northern districts that. Ave must look for our 
first view of football on Jtritish soil. Shrove Tuesday aa'us 
the great day for the celebration of tin*, annual football lestiA'.als, 
and local liistorie.s are, rife Avith statements exjilanat.ory of llie 
origin of these, saturnalia. (.Hover in his History of Derby, a 
t(»Avn Avhic.h has until re<-,eutly mainlained the annual Shrove¬ 
tide custom, rc'cords the following us tin* liasis of the. Shrova*. 
^Puesday ball-play :—“The origin of tlii.s viohoit game is lost in 
its antiquity, but lliere. (‘-xist.s a tradition that a cohort (»f Homan 
soldiers, niarching through tin- town of Derweiitio or Little 
Dhesler, Avei'e thrust out by the unarmed ])opulace, ami this 
mode, of eehibrating the occurrencii li.as been continued to the 
]>r(!S(‘iit day. It is even added that the conflict occurred in the 
vear 2l7,an(l that the llomuu tioopsat Little Ohester aa'civ skin 
by the P>ritous.” 

Indeed, Avlu'.rever av<‘. look for tidings of footb.all in its ])rimi- 
tive, coiulition, Ave discover traces of violent usag<! and e.(>.c(>ntric 
adjuiiets. In the, north of England a peculiar custom existed 
anioiig tin! colliers, for a party to Avatcli the bridegroom’s exit 
from the church, to demand imniey for a hxitball ; and this Avas 
a claim, Ave are told, Avhich adiiiitled of no r«‘fnsal. Oddly 
enough, Normandy seems to have had a similar style of pro¬ 
cedure, for tlieix* a bride used to throAV a ball oA'er the, c.hurcli, 
for Avliich bachelors ami mari'icil meii scrambhHl, after Avhic.h 
they danced btgether. Ju Scotland sjx'c.ial licence Av.as .allotted 
to the sport on Slirovi; Tuesday, and i)artieulaily in tin* districts 
in the neighbourhood of Perth, Mi«lloUiiaii, and Kirkcudbright. 
The, county of Pe.rth could boast of the great game whic.li aa-u.s 
celebrated' at the (.tross of Scotie, Avliereof the following details 
have been ])rcserviul. Says Sir I’redeiiek Morton Eden in t,lu« 
‘ Statistic,al Account of Scotland ':— 

“At the. parish of Scone, ct)unty of Perth, Sc.otland, eAa*ry 
year on Shrove Tvu’.sday, the, ba,c,he,lors and married m« n droAV 
themselves nj) at tin; (’ross of Scone, on op}M>sii.e side.s. A 
ball Ava,H then throAvn iiji and they played from tAVo o’clock 
till sunset. The game was this : he avIio at any time got tlie 
ball into his luinds, ran Avith it till he Avas overtaken by a 
player of the opposite party, and then, if lie c.oiild shake him¬ 
self loose, from those avIio Avere holding him, he ran on ; if 
not, he threAV the ball I'rom him, unless it Avas Avrested from 
him by one of the other ])urty, but no iierson Avas allowed to 
kick it. The obje.ci of the married men Avas to hang it; that 
is, to put it three times into a small hole on llu; moor, Avliich 
was the dool, or limit, of that side, (and corresponded to the 
goals of the. ju'esent day); that of tlu; bachelors to drown it, 
or dip it three times into a deep place in the, river, the limit 
oil the other side. The party Avmu could effect cither of these 
objects won the game ; if neither won, the hall was cut into 
tw'o equal parts at sunset. In the course of the play there Avas 
■usually Boiue violence between the parties ; but it is a proverb 
in that part of the country that ' all is fair at the hall of 
Scone.’ ” 

Obviously enough, a game which we should have considered, 
if fit to be practised by either sex, rather more suitable to men 
than women : but it is certain that in these old days there was 


neither rc.striction of sex nor age among the Amtaries of the 
sport, and not only men but Avomeii, as AVell as youths of tender 
years, Auetl Avith each otluir in enthusiastic pursuit of these rough 
UH.T,ges. In a certain parish of Midlothian there Avas a custom, 
says a AATiter on this subject, for the, married Avomcii to jiky the 
single at football yearly, on SliroA'o Tiiiisday, and he adds that 
the m.arriecl Avomen Avc'.n* always victorious. That in such 
matters boys should lx; prominent may be easily beb'eveJ, and 
the fact is stated by the minister of Kirkiuicliael' in Perthshire, 
wdio in speaking of the muum'i-s .and customs of the inha¬ 
bitants, writc.s, “Football is a common amusement with the 
.schoolhoy.s, AAdio also pres(*.rve the custom of cock-fighting on 
Shrove Ihiesday.” Crossing the border, Ave find football eipially 
]x)pular. A (Jlieslcr anliipiary bear.s Avitncss to a custom iii 
that city, “time out of mind for the shoemakers yearly, on 
Shrove Tue.sday, to de.live.r to the drapers, in the presence of 
th(! Mayor of Chester, at the ball of llodeliee, one ball of Jeutlier 
called a football, of the value of three .shillings and f()urpence,or 
above, to play at from Ibeiiee to the eomiiiou hall of the s.aid 
city.” Oft-tinie.s, hoAvever, the. rough and brutal nature of the 
s])i)rt, gave ris(! to iiiucli (lis.sensi()ii,andprodiiceil so many accidents 
that tile h.all Ava.s changed into six ghuAa'.s of silver of a like 
value, as a ivAvard for the. best nmiie.r of the day on the llodeliee. 
TJiat ball was in vogue and in full j'avour wlien cricket AA’as as 
yet unknown, is clear from an inscription at Clie,ster, of so remote 
a dat«! as “ ’riie oiVering of the bulls and footballs Avas put 

<lown, and the .silver hell was olfcred to the mayor in the stead, 
on Shrove Tiiestlay.” ll is to thc.se northe.rii districts that we in- 
duhitahly owe the origin of footb.'ill, and hence Ihc, records of the 
primitive en.-toms and associations connected thercAvith are in- 
tere.sting. In Cumberland and NoiLliumbi-rl.and, Shrovetide Avas 
also duly celebrated, and i*veu up to the ])resent da}’^ the ves¬ 
tiges .si ill remain in the iierrormances enacted at AluAvick Castle 
on Shiwe Tuesday. A curious cnstoin iirevaihsl in the olden 
days among tie* .scholars of the Fri'e School of llronifield, Ciiin- 
Ixa land, at Fastings F’(>n or Shnwe Tuesday, to bar out the 
mas1i*r, and lieriiin fot>t,l)all look uA'cry importalit ])ai't. For three 
day.s, AA’e, are told, this mimic siege lasted, Ihi* ihxirs being strongly 
barricaded, and the boy.s armed with box-tri'c or elder pop-guns. 
If during this three days’ .siege tlie ma.ster snccoeded, by Ibrce or 
stralagian, in gaining an entrance into the citadi*!, heavy ta.sks 
weie iiiqtosed ; but if, as more commonly liajtpenod, tlie boys 
remained in po.'isession, icrms of ca,pitulation Avere pnqiosed, 
securities AVere jirovided for the fullilmeiit of the stiimlations, 
and Ihc pa[X‘r was signed by master and boys. One of the 
articles alAA'ays graid(‘(l, AA'as the privilege* of iiumediately cele¬ 
brating Iavo game.s ol long .standing, a football malcli and a c.ock- 
lighl. After the cock-ligliL, Avhic.h enjoyed the. jiriority of the 
tAvo events, Avas ended, the football^ was thrown doAvn into tlic 
churchyard—usually selected iroin its eiiutraliiosil.ion—and each 
party strove to carry it to the Iioii.se of Ids respective captain, 
ii.sually distant .some. tAvo or tliri'o ndle.s. 

Indeed, in those day.s, eva'vy A'illage or toAvn bo.asted its oAvn 
club, and i»laye«l according to its own nile,s, Avliicli AA'ere most 
i*hi.sli(*. in tln*ir jtrinciple.s. Every jilayer actt'.d according to Jiis 
oA\m e.sj)ecial fancy, and jdayiul ac.eording to the iiist inet of the 
moment. He carried the ball, In*, bit, struggled, ki(*.ke«l, and 
fought without being in any Avay a re.sjx'Cter of persons. In 
many ]»lac.es the ball Avas gaily d(*(*.orated Avith ribbons oi' various 
etilours, and was e.scorled by tlie princijiul inhahilants oJ‘ Die 
toAvii to the market-place or town ludl, from A\du*nce it Avas started, 
ami tlu* .sides Av<*re iiu>stly toAvn ng.aiiist village, or parish against 
jiari.sh, each towri.slii]> being reinforced by its jxirtizaiis from the 
outlying village.s. The town Avas n.suaUy ])laced in a .state of 
siegt*.; the AvimloAVs Avcrc barricaded, the doors Avere securely 
fasteiiixl to pr(*vent the ingress of unscrupulous s]»ectators, anil 
Die iiihuhitaiits AAvre conqielhHl to join their respective parties 
on ixiiii of rough ti’(*,atment, or eA^en (if a heavy fine. The gojil.s 
were .sometimes the church, the chief ale.hou.se, Dm AAdieol of a 
water mill, or the gate* of a nursery ground. It Avas a universal 
holulay, and tlu! Avliole town Avas alive Avith expectation ; men, 
Avomen, and children ])erelie.(l on the house-tops .and thronging 
the AA'indoAvs to Avitne.ss the contest. The light was iLsiially a 
long and protracted one, the comhatnnt.s over and anon creeping 
out of the struggle overcome AAuth thir.«t, to I’cfre.sli them.selves 
Avitli drauglits of ale from the adjoining hosbdries. Tlie ball 
sometimes monntisl bigli inl.o the air, and was carried over tlie 
Avails of the gardens, or Avas lil ted into the riA'er, where it was 
ininiediatcly folloAved by Die excited combatants ; and a fierce 
struggle ensued, one player swimming away with the ball, fol¬ 
lowed by a pack of hungry adversaries. Many tales are told of 
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the fltratageins by which the players succeeded in grounding the 
ball in the required goal, and many ingenious plans were deviaed 
for frustrating this object. The most usual way was to remove 
the cork shavings, and smuggle the cover under a countryman’s 
frock or u woman's gown, to the desired places, while there is a 
tradition that on one occasion at Derby, when the enemy w’us 
approaching the goal, the water-wheel wliicli formed it wois set 
ill motion—for here, evidently, all was fair as at the hall of Sc-one 
—by a clever device of the besieged party. On the Border, at 
a later period, these sports had shown hut a slight diminution 
of their pristine violence, and the record ol‘ a memorahle match 
at Kealder Oastle between t^venty playi-rs from Liddisdale, on 
tile Scotch side of the Bordi r, and twenty selected from tlie 
various districts in the pastoral vale of North Tyne, concludes 
with the remavk, “ The game, was so violent that some of the 
players were so exhausted ns to he. unable to walk liouu*, and ji 
few, W’ho died soon afterwards, dated the, coiiimeuceriient of their 
illness from this day.” 

While these Shrovetide festivals were being enacted in the 
North, football was far from being neglected in London and the 
South of England. It has been slated that 15.*j;i is the. lirst 
mention of football juojkt in the reniot(;r regions of the North, 
hut it is ceilain tlnit at a niueli earlier ])erio{l the game was 
practically acclimatised in London. Fitzstejdu'ii, who wrote; in 
the 12th ci’iitury, sjeeaking of the various games ])layed by the 
London schoolboys, says, “ Annually at Shrove-tide; the young 
men of the city go into the fields Jifle-i* dinner, to jtlay at the 
well-knowTi game of hall {pila). The; scholars belonging to 
the, several schools have each theii- (jwn hall, and the city 
tradesmen, according to tludr respective, crafts, have*, theirs.” 
As, however, there is some donhl, whetlie?' fo(»t-hall he really 
ineant^ it is as well to defer identilieation of the game until 
the middle of the fourteenth century (ld-J.9), when foot-hall, in 
common with other pastinu's, was jirohihiteil by Kdward 111., ,'is 
likely to interfere witJi the more useful jirnctice of archery. In 
the eburse of the sixteenth and seventeeiitli centuries, we have 
the. testimony of Barclay, Waller, and (ttlier conteiiijioraneoiis 
poets and dramatists, to the universal it}' of the siiort. Sir IMiomas 
More comiiares the w'orld to a “ rouiide rollyng footehall,” wliili* 
Sir Thomas Elyot, in his ‘ ({overnoiir,’ published in j.5(M, gives 
a woful description of tlu' ill-ellects of football, a game, which 
so raises his ire that lie declares it ought to he, ]uit into jn'r- 
]»etual silence. In those, times, the, rustic youths were fain to 
amuse themselves with a blown bladder, which was idled with 
horsc-hcans and jnias, and ociiasioned a rattle as it was kicked 
about. Ploughmen and sliejiherds also were alile to s]>are some 
]tortion of their time to R]HMid in “ilriving the football, forget¬ 
ting labour and many a grievous fall while, in town, the 
game is mentioned specitically as one of the afler-iliiiner sjiorts 
used by the hoys of London. Sliaksjieri', who was not likely 
to overlook any of the ]»i’ominent amusenieiits of his era, used 
footliall for tlie jairposes of a simile in the ‘Comedy of Errors'— 

“ Am I so Tomul with ytm, jis you with tik;, 

That, like a biotball* you de spnni me thus? 

You spuni me hence, "ami lie will simrn uu- liithcr. 

If I last ill this service, you must ease me in le.'ifher.” 

Ill King James T. football found a powerful foe, and the author 
of the ‘ Counterblast against Tohucco ’ was not tlie man to spine 
a sport which he regarded as beset with innumerable dangers to 
those that follov/ed it. In the set of rules entitled, ‘Nurture 
and Conduct of au Heir Apjcirent to the Throne,’ addres,sed 
to his eldest son, ITeur}' Prince of Wales, and called tin; Basi- 
likoiiDoron ; or, King’s Christian Diitie towards (jrod,’lie makes 
the following decree ;—“From this coast! dehurre all rough and 
violent e-\ercisi!B, as the foothall, lueeter for laming than making 
able the users thereof.” Nevertheless in the next few years feot- 
hall was regularly practised hoth by the iiiiyicr and hnver classes 
alike. Howell gives an account of a serious ac,eident which hel'ell 
Lord Smiderlaml, during the, reign of Charles IT., while jil.aying 
foothall with Lord AVillouglihy and some of his seiwants against a 
body of country people. Again, in the year 1 (181, there i.s a by no 
means uninteresting rocoi-d of a trial of strength which in that 
year took place “ hetW(*en the servants of the King and the Duke 
of Albemarle, in the jiresencc; of tlu/se illustrious persons, in which, 
after being unsuccessful in the. first two trials, the King’s men 
cliullenged their adversaries to a game of football. This was 
duly accepted by the Albemarle party, and the goals W'en* ac¬ 
cordingly staked, with the hall properly placed in the middle. 
The signal lor starting was th^e falling of the duke’s handkel’- 
cliief, wliiuh lie held over the ball, and the handkerchief was 


given as a reward to him that got the first kick at the hall, 
which was one of the duke’s men. The king was so gratified, in’ 
spite of his ill-success, and so pleased with the activity and 
skill displayed liy the, hero of tlie duke’s party, that he gave him 
a guinea.” Pepys, in liis ‘ Diaiy,’ records the playing of the 
game in the streets of London :—“Jan. 2,1(185.—To my Lord 
Brouncker’s, by a])pointnu‘nt, in tin* Piazza at Covent Garden ; 
the streets full of footballs, it being a great frost.” Sir John 
Brunston, in his autohiograpliy, and other writers, show that it 
Avas customary to 2 )lay football in the streets of London, even 
in the 18tli century. Gay, in liis ‘TriA'in,’ gives a vivid pic- 
lure of the ellects cansi'd by one of these, foothall attacks. 
It Avas doubtless from the. obnoxious character of these street 
gjiiiies that foothall gradually c.omineiiced to wane in popularity. 
The. accidents I'rerpK'ntly occiiniiig i'roiii the. annual Slirove- 
tide c(dehratioiis, and their iiitcri'ereiice Avitli trade, could 
hardly jirodmu* other fruit than a steady revulsion of I'eel- 
iiig or anti-football cmsadi*. By sIoav degrees, hoAvever, all 
the rough elements of football became gradually exjmnged ; 
and although at Kiiigstun-on-Thames and Guildford, in Surrey, 
as Avell as at Alinvick (Jastle, iiji to the pri'sent time there still 
ri'inain the vestiges of the usages Avhicn Avere iu olden limes 
as.s<»cialed witli the ohservance of “fuothall-day,” practically 
ShroA'e Tuesday has ceased to exist, in the history of foothall, 
('xc.ept as a relic of the barbarous past. Tlie interngnum tliat 
ensued between the siqipressioii of foothall as it used to he, under 
the old ilispensation and the form it now occiques may he jiassed 
by Avithout cumment, inasmuch as there, are IV.'av traces that can 
aid in its identilieation. It is most prohahle, that, hut for its 
retention at the jmhlic schools, foothall Avould have absolutely 
fidleu into disuse, us in llie year 1801 them avils, Avith one soli¬ 
tary exce^'tioii, no society for the ]>iirsuit of the game that pos¬ 
sessed any solid foundation. At Kughy School football was 
held in higher re]»ul(! lliaii cricket, and “the Kughy game,” 
thus liom its earlier accejilalion enjoyed a popularity and 
acliieved a disliiiction hefore llie other style ol 2>lav, Avhicli at 
the ])resent day divides iiri'cedciiee Avith it, can he said to 
huA'c eiilered into tin* conipelitiou. It Avas in the year 18(5:1 
that “ the Foothall Associalioii ” came, into existimce, and this 
imaiipoiution oltlie jiriiicipal clubs lias Avitliout doulit conduced 
•diielly to the great resiiscitalion Avhicli has lately taken pk'ic.e 
of foothall, niodilied and divested of its former brutal attributes. 

At the ])resent time there are two distinct styles of football, 
diil'eriiig essentially in their i»rinci])iil leatures and aims : the 
lirst of wliich is usually known as “the Kughy game,” from the 
adojitioii by its suiqiorters oj‘ the rules in force at Kugby Scliool; 
the second, as “ the Association game,” IVoiu its jiatroiiage, aial 
introduclion by the council of the Foot ball Association- a body 
AA'liich .seeks the .saiiu* aim in foothall as llii: Marylehone Club 
has achieved iu cih.ket. In both games the main object is to 
drive, the bull bctAveim certain bounds, ]tlaeed at ojiposite ends 
of flu* ground, and called goals. In the llugby game, the goal i.s 
formed by tAvo upri<;lit jmsts of iiulefiiiite height, hut usually 
about fifteen or sixteen fe(*,t from the grouml, Avitli a cross-liar 
joining them, at a liciglit, of ten feet from the ground. These 
posts must he 18 feet (5 inches apart,; and to .score a goal, wliiih 
is flu* aim of each ]virty, the hall must ho driven between tlu'se 
jMists, and over the cro.s,s-])ar, by one of the i)])]i(>.siiig .side. It 
iiimst not be considered that this feat is easily accomjdislie.d, ns 
frequently it i.s almost im]»u.s,sil.)h“ to achieve the task, from tlie 
nuiuher of jilayiTs engageil, as well as the great iiccurucy in 
kicking requin d to direct tlu; lndl into the narrow compass 
Avhich forms the. limit of each goal. Moreover, there are several 
minor ditficulties, Avliieh in some, cases have to he overcome, 
hefore the desin'd end can be gained, so that unless a player ri 
fortunate, enough to kick the, hall straightway between tlie jiosts, 
the. capture of the hostile goal is a most arduous undertaking. 
Obviously each .side seeks the overthrow of the opposite goal, 
and as this aehieveiuent i.*^, as before stated, extremely dillicult 
by a direct attack, there are ^irovided sundry other ojqxirtuiiities 
in the W'ay of iiidiivet manoiuvies, technically ctillcd “ touch- 
doAA'ns.” A toiich-doAVii is obtained when any player touches 
the hall behind the goal line of the ojipositioii; and as any player 
Avho catches the hall in the air may clasj^ it tightly and run 
Avitli it until it is Avrested from him by the enemy, any of the 
coinpetitoi*s who is fleeter of foot than the rest is able to secure 
a “touch-down” when to obtain a goal would he imiiossible. 
The events that iiiterpost; hetAveen the aceoinplishnient of one of 
these touch-downs, and its subsequent conversion into the still 
greater achievement of a goal, will perhaps he best understood 
by a perusal of the followmg rules : — 
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THE RUGIiY KULES. 

DEPINITIONS. 

1. A Drop-Kick, or Drop, k made by letting the ball drop from your 
hands on to the ground, and kicking it the very instant it rises. 

2. A Place-Kick, or Place, is kicking tlie hall after it has been placed 
on the CTouud in a small nick made with the heel for that purpose. 

3. A Punt consists in lotting the ball full from your hujids, and kicking 
it before it touches the ground. 

4. A Maul outside goal-line tfikes plu (!0 when n player holding the bull 
is held by one or more players of the opposite side, and if he cannot get 
free of them or give the bull to soiue other of his own side (not in front of 
him) who can run with it, ho cries “ Have it dowm,” when 

5. A Scrummage commences, t.c., the holder puts the bull down on the 
ground, and all who have closed round on their respective sides b<*gin 
kicking at the bull, 

(N.Ij. For a Maiil inside goal, cf. Itulo 13.) 

0. A Fair Catch i.s a ciitch from u kick, or u kiKw-k on fron> the band, 
but not from the arm of the opposite side, or a throw on, wlum tin- catcher 
makes a murk with his heel, pr()vidod no one else on his side touch Ilii! 
ball. 

PLAN OP Tlir. riKT.I). 

This jdan does not represent the sbiqu', 1ml only the aiTangemenl of the 
ground; it is better to have it an oblong than a square. 



;\ A. AA. Lines ol' Goal. 

PJ’. PI’, (ioal-pnsfs. 

TT. TT. liiiics of Touch. 

M, Imaginary place where' mark is made iifter a touch-down in goal. 

0. Imaginary jilace wliciice kicked. 

U,U,U,('L 'J’ouch in goal. 

TNTltonUCTION. 

Football is played oil a large level lield or pieia* of ground, near I'ilber 
011(1 of Avbicb is erected a g(»!il, composed of two iipriglil posts of indefiiiih' 
height, exceeding 11 feet, jdaci'd ISfeot G inches apart, witli a cross-bar 10 
feet from the gvoAind. From each goal a lim: is cut 1o the edge of the tieUl, 
called the line of goal (AA. AA.), all the jiart behind this line is in g(»al, 
the part betAveon the goals being the held oJ' action, 'I’lie sieb's are mark(Hl 
oir by linos siiiiilnr to the lin(> of goal, .nnd all tlie edge of tlie field niitsidc 
them is said to be in touch ('I’T. T'l’.) [The pari ladiiiul llio goal-line ami 
also behind tlie touch-line is called louch in goal (Q,QiQ>Q)-J If the lield 
is larger than the actual space in wdiieh the game is jibiyed, then the t.ounh- 
liiies and goal-linos are considered as indelinitely produced. Thus mueh 
about the ti(?ld. 

The game is commenced by a place-kick (l)ef. 2) from the middle, llie 
object of the game being to kick the ball over the udvcr.sar 5 ’’s goal, which 
can ho done by any kind of kick except a punt. (Pcf. 3.) A goal may be 
“ dropped,” in the course of the game, by any ])laycr over his adversary’s 
goal. A goal may be “ pluccMl” entber after a touch-down in goitl, or after 
a fair eateh. (Def. 6.) The touch-dotvn is accomplislu'd in the following 
manner: any player who eatclics the ball, cither fair or on the bound 
(provided ho be not otf his side, vide Rule 0), may run with it if he can 
till he gets behind his adversary’s line of goal, where he avUI too«'G 
down as near as ho can to the goal, if possible hetAveeii the posts. ThL 
feat is called “running in.” The metliod of kicking a goal after such a 
tun in is twofold. 

A. If the touch-down be too far from tht' goal-posts to try a placc-kick 
at goal (vide 11), ono of the side who touched it down takes it up, and 
makes a mark with his heel inside goal-line, then touches the ball down 
m that mark, retires a little, keeping inside goal-lin((, and then “punts” 
It out towards his own side, tvho spread out to catch it. The moment it is 
»unted, the opposido side, who are standing at the mark and along the 
me of their goal, may charge os above, hut if any of the opposite side 
have caught it and made his mark, they ore obliged to stop charging and 
i\ot go beyond the mark made by the catcher. who has caught it may 
cither, if desirable, take a second punt or proceed to place it for another to 
kick, 08 hereafter aosoribed in the case or a fair catch, or else has a drop 
ABT8 AND SOI. DIV.—SUP. 


at goal himself. In the latter case ho may kick from as far behind the 
mark as he likes, and the opposite side may charge the moment he kicks 
the ball; or in any case, if any but tlie catcher touch the ball, the opposite 
sid4 may charge and maul 1.1.... 

Jl. If the touch-down hi; near enough to try 0 goal, then two of the side 
that tonelicd it down are dojmtcd by the lieail of the side to take it out- 
one to place the ball on the ground, and the other to kick it. Then he 
wlio is going to kick if, takes it up, brings it to the line of goal, and 
touches it down inside or on the goal-line, and in a line with tin? place at 
which the playi'r Avho ran in tnucliod it down; if the runner in touched it 
down between the iiosts, ho touches it down nl. either of the posts. He 
then makes a mark with his heel on the .spot, taking care all tlie time to 
keep within the liin* of goal (and touches it down in that mark, as in A, 
V. aujira). The players of the opposite side may then come as far as the 
mark, but no farfber, and may stretch forward Avith a view of “mauling” 
(y. infra) the two who an; taking it out, if llicy do not succeed in the 
folloAving action. The |)liiycr who is to placij-kicic, goes just out of the 
roach of llie oiipositc side aaTio are stretching forward. Ho then, still 
stamliiig Avithin the goal-line, kicks tin* ball gently off his loo into the 
huiids of the other, who is standing just outside the gonl-lino to rccf'ivo it. 
The moment it is in his hands, he niakos a mark with his heel outside the 
goal-line, and of course as far as he can stretch in the direction of the 
gonl-posts, Avhich his opponents may i>revent if they can by charging, but 
not until the ball has h'ft the toe of the jilayer behind tb<( goal-line. 
(This is ealled “ mauling.”) This, lioAveATr, they cannot do when be has 
made bis mark, so that only in cases Avlierc they prevent Lis catching tin' 
ball, or lie fails in niakiiig liis mark din'ctly, or makes it inside the goal- 
line, or louches the ball befon* it is off the lob of the other, do they succeed 
ill mauling him. Wlien In- has made his mark, lu' carrij's the ball out in 
a line Avitb the mark, at right angles to the goal-line, until it is jft a 
suiliible diht.unc(' from the goal for a jdace-kick. A small nick is then 
made in the ground for the hall to vest upon, and in it he places tli(‘ ball. 
If, hoAA'Cvcr, the ball be touched Avlien once outside goal by any but the 
(layer aa'Iio is taking it out, the other side may charge or maul. ’J'hc ball 
iciiig jdaced in the nick, the kicker takes a ])lac(!-kick at it. Tlu! moment 
the ball is on tlie ground, the other side may ebargo from a line drawn 
through the mark made by the player Avbo took it out parallel to the goal- 
line; hut th(! kicker’s sich' may noi, charge till the ball is actually kicked, 
and must all stand behind or (in a level AvitJi tlu' ball, in uccordancf Avith 
the rnle.s of on aide (Rule 5). If tin' hall goiis over the cross-bar, Avlietlicr 
it tonclic.s or not, at Avhut('vcr height,, it is a goal. If it rises directly over 
the (‘ 11(1 of OIK' of IIk- posts, it is calh'd a poster, and is no goal. 

'Wlu'iu'vcr a fair catch is made (h(>oKuIc I), trni catcln'r inakes bis mark. 
At that mark and on a IcatI Avitli it thi' ()i>pt)sitt' side may stand, but not 
before it, and the ralcber may cither “drop” it himsolf or place it for 
nnotlK'r to jilace-kick it, at any'clistaiiia! behind his mark. The rub's about 
charging btr both sides an' the same as in tlin case of a touch-down in 
goal, as (h'.scribcd above (B). 

If one of the oppositi side succeed in toucliing the hall after it has boon 
kicked and iM'fore it goes over the bar, it is no goal. When the ball goes 
outside the line of touch, ('xci'iit it iiitch within 25 yanls of the kicker’s 
goal (in which cas(' it must he brought out in a straight line from wherever 
it is urst touched down), the tii’ht player who touches it doAvn, takes it up 
and brings it up to tlu' touch-line in a straight line from wlu'i'e it iiilcbcd, 
and (a) (brows it out at right angles to tin* lino of touch, Avlnu'e the jilaycrs 
arc' standing in two line's to rc'cc'ivc it, or (/>) bounds it outside the liiie of 
touch, ill tin* lield of jdav, and riiiis AAuth it, or “drops” it himself; 
or (e) Avulks out with it in liis hands at right angles to the touch-line, 
tlirougb the tivo line's of players a.s in («), and jmts it down at a distance 
of b('t.AV('(>n 10 and 15 paces from touch-line, at his discretion, first declaring 
Jiow many pact's In' intends to walk out. 

When ilie ball goes into touch in goal it is considcrod ns out of tlie field, 
and is taken out l>y the side in whoso goal it is, as if they had touched it 
down in their oAvn goal (v. infra). 

AVIk'II Uk' ball got's into either goal, ('illn'i' it is toiielnid doAVii by one of 
llie oj)j>osile side, as nearly as possible between the goal-posts, in wliicli 
case It is proce'ceb'd Avilh as ill the case of a run in (see! abov(') ; or if tin* 
hall he hounding, one of the side in whose goal it is takes it u]> and runs 
with it or ‘‘ drops” it out of goal, or, if not hounding, kicks it out of goal, 
or touches it down in his goaf, in wliieli ease the opposing side rc'lire, anel 
one of till' side avIio tone'licd it down. tak('s it out, but not farther than 25 
yards, and “drops” it. (Accordingly it is advisable to place posts on the 
toucli-liue to mark the 25 yards.) But if the ball Avhcu so eiropjied out 
pitch in touch, it must be brought back and the kick take place over 

“o'dii. 

When the player has tlie liall,’ any of tlio op])osite side may either maul 
him and pull him over, or got the' ball from Imn, or else “hack” him over, 
but he may neither hack liim and hole! him simultaneously, nor may he 
hold him after tlic ball is gone, except in case of llulc 18. 

Generally, throe' or four of tine swiftest runners, and most expert at 
dropping, remain some distaiu'c bcliiml the rest, and are called “ back- 
players,” or “backs;” some, too, aa'Iio are clever at “dodging,” play 
“ half-W'k,” i,e., botAvecn the back players and the rest. 


1. There must be two nmnivos for every Dig Side and House match, ono 
ap|M)inteil by eaeli head of tiio side (cither Jmviug tlic power of putting a 
veto on any one proposed by the other). 

2. Kick-off from the middle must be a place-kick, and cannot count as a 
goal; Uic opposite side must stand at least 10 yards before tho ball. 

3. Kick*out must not be from more than 25 yards out of goal. 

4. Charging is fair in the ease of u place-kick, as sociii us the ball 
touches the ground, but the kicker’s side may not charge till the ball has 
been kicked; in case of a drop-kick as soon as the player oft'ers to kick, 
Wt he may always draw back unless he has actually touciiod. the ball M*ith 
his foot. 
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6. 011 sidij. A nliiycr Is oti sido, when the ball has boon (kicked, 
touched oi) run with (6 yards) by any ])ljiyf'r on the opposite side. 

0. Oft* side. A player is off side when the ball has boon (kicked, 
touched) or is being rim with by urly of his own side behind him. 

7. A plaver entering a scrummage on the wtong side is off side, and a 
iJlayor is oiT side even when a player on his side has kicked the ball from 
Ijeliind him and then runs before him. 

8. A player being off side is to consider himself out of the game, and is 
not to toucii the ball in any case Avhatever (cuther in or out of touch), or 
in any way iiiti rrupt the play (tr obstruct any player. 

9. Ivnockihg on and throwing forward are disallowed; in case of this 
rule being broken a catch from Hindi a knock or throw shall be ctiuivaleut 
to a fair catch. 

10. It is not lawful to pick up the ball off Ibe ground (exee]it in touch, 
r.r after it. bus been touched down in goal, to take it out.) for any purpose 
wliateycr. 

11. It is not lawful to take up the bull when rolling, as distingiii.-'lied 
from bounding, and whenever tin* ball is (in IIk; ojiinioii of the iiiujiircs) 
imfttirly taken up, it must be brought back to wliere it was taken up and 
put down. 

12. In a Beruininage sncceeding a maul, it is not lawful to touch the bull 
with the bund, except in the event of a fair catch. 

13. Maul in goal. VVlieii a play-r, liolding the ball, is maul(«l by one 
or more of the ojjjiosite side, onl,.side go.-il, and carried inside goal by the 
scruniinage, then only those who aic touching Ihr liall with their hands 
may continue in tin- maul inside goal, ainl w lien u jiluyi r lia.s once released 
lliH hold of the ball he niuy not again join in the maul, and if he attempt 
to do HO may lx* dragged out by the oj)j>OHile side. (TJie objt-et of such 
maul heing, of course, to touch the ball down.) 

Wit if a player running iu is tackled iuHule goal-line, then only the 
player who first tackles him, or if two or three tackle liim Himullaneonsly, 
may join in the maul. 

14. The goal-line is in goal. 

15. First of his sido is the plaj’or nearest tlio ball on his Bide. 

10. Itunning in is allowed to any jilayi-r on his side, provided be does 
not take tlie bull off the ground, or tlirougli touch. 

17. Running in. If in ease of a “run” the ball bir held in a maul, it 
shall 1)0 lawful for a player on tin* same side to take it from the runner, 
provided he is iit the time behind liiin. 

18. Any plaj'cr obtaining a bull in a maul, must have it down us soon as 
possible, when outside the 25 y.'irds jaisst, ut hi.s own end, and any plajer 
refusing to do so may he hacked. 

jy. JIaekiiig above or on the knee, or with the heel, is unfair, and no 

i )Iayev may ho hucki'd and held at the sumo lime, except in case of 
ilule 18. 

20. No one wearing projecting nails, iron jdates, or gntt.a pevclia on the 
Holes or heels of his boots or slines, shall be allowed to j)lay. 

21, Try at goal. A ball touched-down between the goal-posts may b»‘ 
brought up to either of tliein, l)ut not. between them. 

22. 'Uhe bull when punted out must be within, and when caught, with¬ 
out the goal-line, (Vide Jlulo 13.) 

23. No goal may bo kicki'd from toucli. 

24. It slmll be ti goal if the bull go over tlie bar, Avlietlier it touch it or 
iio, without having touched the ilress or person of any player, hut no player 
may stainl on the goal-bar to interrupt it going over. 

25. A g*)al may be obtained by any kick except a punt. (Vide l)(‘f. .3.) 

From the aliovn it will l)o si'cn Hint ind only in an clnhoniU' 
introiliictioii reiiiiirnd to expliiin the viinou,H jiilricm'ies that 
occur iu the practice of the ^'anie, hut ns inaii}' ns twenty-tivo 
rules are needed as a corollary to define and ileteriuiiio the 
leaser ])()iiils Avliich .sometimes oc.eiir to need explaiiutioii. Still 
the elaborate nuiuuer iu which all the several matters whereon 
variance of opinion is likely to ensue, are. detaiU-d^ and every 
item eiiihodied is such that littli- extr.ineoiis information is neces- 
sitaled. The players are nsmilly subdivided into “hacks” and 
“forwards,” the hitter having the jtrepondeniuce in miniheis, as 
on them devolves all the hard work of the ^mine, the task of 
overcoming the defence, ami euriying the po.silions oceupied hy 
the enemy. The “bucks,” on the otiu r h.iml, are what may 
be termeil the light cavalry, us the.ii' Imsiness is generally Jimre 
of the manner of u reserve force, acting iu concert with the 
main body. For this ]uirpose the i)layers .seli'cted to occupy Ihe^c 
posts .are nsnally gifted with speed of foot, and should be not 
only ipiick to seize a favourable opportunity, but al.so exjuirt .at 
maiioouviing so as to elude the grasj) of the various antagonists 
ngainst whom they hav<- to coj»e in the.ii’ ])rogn‘H,s towards the 
opposite gaol. To im]»edc tluf pjogies.s of these back.s, or, 
iiidoed to obstruct any jnemher ol the o])no.sitc sido, it is jier- 
inissible for a player to use any device, either hy trijiping, hack¬ 
ing, as the practice of wilfully kicking at an ()])])oncnt to over¬ 
throw him is technically termed, holding round the neck or 
body, or, indeed, to employ any artifice tlmt can possibly, cither 
hy rough usugi*. or otherwise, prevent the success of the enemy, 
itsuallv it is the cu-stom for a game to be won hy that side AvJiich 
gains the greater numher of goal.s, hut in many instances it ha.s 
hecomc of late the plan to decide the ijiiestion of victory by the 
number of touch-downs, in tlic al).sence of any goal to either 
1 tarty. Obviously in tlii.s style of game, it is not so much 
skill iu the usage oi’ tlie ieet tliat prevtiiLs as speed and 


strength, althotidi there is nO lack of kicking, and the dis* 
tance to which the hall is carried hy some of the kicks, above 
explained as “drop-kicks,” is positively astonishing. Fleet¬ 
ness of foot is, it will he seen, however, the possession con- 
siilercd nlo.st worthy of encouragement, as with this sole gift 
a player may step into the first rank and become an invalu¬ 
able ally to hi.s party without needing the acriuisition of any 
great talent or strength in kicking, or the attuiniuent of anything 
like brilliance of skill iu niaiiociiVTing the hall with the feet. 
Thu.s it sometimi-s happens that a hack player may hy advantage 
of speed over his ojiponents obtain numerous touch-downs, and 
gemwally prove useful to his side ; hut at the sjuiie time it can¬ 
not hi' gains.ai(l that the mo.st necessary les.son t(_) any one who 
wisbe.s to gain the highest rejaite as a “ hack,” is the develop¬ 
ment of acenrsiey of kicking with hotli feet, and the faculty of 
.HO doing not only Avitlmnt loss of time, hut when heavily 
jircssed hy and Avlien ahsolnti^ly in the gra.sp of the enemy. It 
IS ])o.s.si1tle for the game to he jilayed by any numher of persons; 
hut. in matclie.H it is not usual to exceed twenty on each side, nor 
is it customary to have many less than this number. Woollen 
jer.Hey,s are UHe<l in lien of ll.'innel shirtB to cover the hacks of 
tin' j (layers, inasmuch as the forini'r, hy reason of their superior 
strengtii of lextuie, are more capable! of resisting the rough 
u.sage to which they are sometimes exposed ; and ihesi‘, with 
llaiinel caps, jiarti-f.oloiired as the jerseys, flannel trowsers, and 
sl.rong lacuil Ixiots, form tlu! customary uniform of a player ac- 
cen’ding to Hughy rule.s. 

So much for llie Rugby game. That known as the Associii- 
tion game is of an entirely differc.nt eharaetiir ; and so opposite! 
are tile tendencies of the two style.s that coalition would a[>]>eiii‘ 
to he impossihle. Under tlu' As.socialion rules the main idea 
has ohvioiisly been 1(( adhere as much us ]»o,ssible to the literal 
translation (tf tlu; AVord football, and to encourage nothing that 
can in any AA^'ly int.eiTere AA'ith the exhibition of skill Avilh the 
fe.et. To attain this end it is necessary that the forimition of the 
goals, Avhieli are .situated at. o]>po.site ends of the ground as iu 
till! Itugliy giiine, should he of a dilferent character, and here a 
lai(e, .streichiHl li om ])ost to post, is made to serve instead of tlie 
cros.s-har of Rugby. Rut the dimensions of the two goals are 
Avidely ditferent, as those of the Association, in lieu of 18 feet 
() inches aii.art, are hjgally 8 yards, though often 10, in hri'adtli, 
and the maxinimn of height is 8 feet iiisU*ad of JO feet from the 
ground. These rules have been subjected to many changes .and 
alterations, but it seems probable that the last revi.sion, liereAA'itli 
appended, Avill, in the cliief features at least, remain jierma- 
mnit 

THE AHSOOIATION KULIkS, 1871. 

TIIK I-AAA’S OP THE GAME. 

1. Till* maximum length (tf Rrouiid sliall he 200 yards, iLo maximum 
l(i<*adtl) shall bo 100 yards; the length and breadth aha! 1 be marked off 
AviOi Hags; siiid the goals sludl be njiriglit ijosLs, 8 yards apart, Avith a 
tape aero.ss them, 8 fe(‘t from tlie ground. 

2. The Aviniiei'H of the toss shall have the choice of goals. The game 
shall 1 hi eoinmenced hy a placc-kiek from the eentre of the ground by the 
Hide losing the toss} the other side, shall not upproaeh witlun 10 yards of 
the hall until it is kicked off. 

3. After a goal is Avon the losing aide shall ki«;k off, and goals hIiuII bo 
(•hanged. In the event, lioAVe.ver, ((f no goal having fallen to eithci’ pai'ty 
at the lapse of half the allotted time, ends Hliall then he changed, 

4. A goal shall be Avon Avlien the hall pusHos hetivoen the goal-posts 
under the tape, not being throAVii, knocked on, or carried. 

5. When the ball is iu touch, the first player Avho touches it shall 
throw it from the point on tlie boundary line where it left the ground, in 
a direction at right ungh's with the boundary line, to a distance of at least 
six yards, and it shail not be in play until it shall have touched the 
ground, and the player throwing it in Hliall not play it until it has boon 
jdayod by another player. 

G. When a player lias kicked the hall, any one of the same side aa'Iio is 
nearer to the opiioiients’ goal-lino in out of play, and may not touch tho 
ball himself n((r in any Avuy whatever prevent any other playca* from 
d((iug HO until tho ball has been played, iinh'HH there are at least three of 
liis opponents hebveeu him and their own goal; but no player is out of 
jdiiy when the ball is kicked from behind the goal-line. 

7. When the ball is kicked behind tho goal-line, it must be kicked off 
l)y the side bidiind A\'ho,<ic goal it went within six yards from tho limit of 
their goal. Tlio side who thuH kick tho hall are entitled to a fail* kick-off 
iu whatever Avay they please without any obstruction, tlie opposite side not 
heing able to approach Avithin six yards of tho ball. 

8 . No player shall carry or knock on tho ball; and handling the ball, 
under any pretence whatever, shall be proliibited, except in tho cose of the 
goal-keeper, who shall bo allowed to use his hands for the protcotion of his 
goal. 

9. Neither tripping nor hacldng sliall be allowed, and no player shall 
use his hands to hold or push Ills adversary, nor charge him Irom behind. 

JO. A player shall not throw tho ball nor pass it to another. 

11. No player shall take tho ball from tho ground with his hands while 
it is in play under any pretence Avhatever. 
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12. No player ahall wear projecting noils, iron plates, or gutta porcha 
on the soles or heols of his boots. 

DmNITION OF XBUMff 

A FlaoeiKick is a kick at tho ball whilo on the ground, in any position 
in which the kicker may choose to place it. 

Hacking is kicking an adversary intentionally. 

Tripping is throwing an adversary by the use of the loga. 

Knocking on is when a player strikes or propels tho hall with his hands 
or arms. 

Holding on includes the obstj'uction of a player by the hand or any part 
of tho arm below the elbow. 

Touch is that part of the Held, on either side of tlie ground, which is 
beyond the lino of Hugs, 

Handling is understood to be playing the ball with tho hand or 

arm. 

Here it will be noticed that in tlio most important feature the 
two games ai’O at variance, as the Associ.-ition nrovidos that a 
goal shall be attained when the bdl is lacked under a tape at tJie 
maximum height of 8 feet, while according to Rugby inlcR tlui 
same success is acliievcd by a kick over u cross-bar idaced 10 feet 
from the grouiicl. Again, it ]ia.s a])parently hoen deciiujd judicious 
to expunge, cverytliing like rough or unfair usage, as the. ruli-a 
]dace a stringent ve.to on aiiytliiug but what i.s culled legitimate 
“ charging,” as tlie meeting ol‘ one jilayer with one of the op- 
iiosile ])arty, shoulder to shonhler, is technically designated. 
Each party is usually cuiiniiaiidi'd hy a eupbiin, on whom j-ests 
the resjionsihility of ]>lacing the various menihers over wdioni he 
has control, and generally managing and nmiucnvring his anny 
to me(;t tlie tactics of the enemy, as widl as tlu; exigencies of any 
sjiecial occasion. Tii contrast with the other game only I'h've'n 
jilayers usually contend on each side ; and in order to aHord an 
idea of their several positions, Ihe following diagram is 
attached - 


F () 0 0 u 


F X X x X 


H \ It 11 
oB / 0 0 


Bx Bx 


F 0 0 0 0 


F X X X X 


Ll _ . 


So 0 S 


[Ba 


.. In 


Tlie lines G T. and M N represent the goal-lines, 

(1 M and L N represent tin* touch linos. 

The marks thus o nipresenL tlie players on one side. 

The marks thus x represent the jilayiu-s on the other side. 

Those marked S S are the “sides,” or Hank playcr.s. 

Those marked B are the three “ barks.” 

Those marked F are tlio “ forwards.” 

In this manner tho “held ” i.s usually jdaced at the outset of a 
mutch, though it somethues occurs tliat events nec(;ssilale an 
entire cluinge of tactics. Of the backs, it is injudicious to have 
less than three, and all who occuyiy these posts must be players 
of tried skill, as on their niovemerit.s chielly rests the welfare of 
the, side. When it is considered tliat it is illegal to touch the 
ball witli the bands, it will be guessed that the two jilayers who 
are stationed in advance of the last back, or goid-keejter B), 
must be no mean adejits at smart kicking. Indeed, it is ot little 
nse to assign so im})Oilaiit a position to any meiubLv that is not 
noted for accuracy of kicking, able to meet the ball in the air 
and return it without fail, to kick the ball w’cll as it reaches the 
ground, and moreover able to use both his feet with an equal 
amount of skill. The “ sides ” (S.S. S.S.), or “ Hank players,” m 
they are sometimes termed, should be also specially selected for 
their positions, but for dillerent reasons and by reason of different 
talents to the backs. The “ sides ” should be skilful in “ drib¬ 
bling,” as the faculty of w^orking the ball in any direction by 
the clever manoeuvring of tlie feet i.s called, and should be rather 
chosen for aptitude in this respect, as well ms for speed in this 
line, than for any powers of kicking, for which, except on sonic 
unusual occasion, a “side” has little need. For this yairpose, 
and to ensure the realisation of every available ebauee, these 
players often wear very tliin boots; in some iiistance.s cricket shoes 
divested of the spikes prove useful, as the absence of any siwere 
strain on these articles renders the usage of such rough boots as 
are necessary for backs utterly needless. With the “ sides,” as 
with some of the “ forwards ” (F. F. F.), it is wonderful to see 
how cleverly and with what an amount of artifice and safety 
this same feat of “ dribbling ” is accomplished. To attain per- 
f ction in this way it is not so much absolute rapidity of move¬ 


ment that prevails, as the faculty for keeping tho ball close to 
the foot without allowing it to outpace its pursuer, and also the 
acquired talent of being able to turn quickly, and divert the 
course of the ball w'hen the continuance of a strai^jbt route i.s 
rendered impossible by the attentions of the opposition. Here, 
again, as to handle the hall is forbidden, yirecision with the feet 
is a nine and non^ and indi'ed on this pog hangs the whole art of 
playing tiie Association game. Still, it must not be forgotten 
that among the forward yilayi'rs unison is the great point to he 
studied, and the proci'ss of “ backing up ” one another, by ■vvliicli 
is meant the method of supiiorting a ])laycr in liis onward course 
and continuing witli the ball in case, of mi accident to him, is 
possibly the most essential feature. The ca])tam of a side should 
if possible, be a back player, as in this position li('. is more able 
to overlook the movements of his men, as Avell as to notice tho 
weak points in the defence of the enemy, than a “forward” 
jdayer, who is usually too busy with the attack, and conse- 
(luently apt at times to forget tlie concentration of his own 
defence. The goal-keeper (B B B B), too, must be a jdayer on 
whom imjilicit I’eliance can be ])hici‘(l, as obviously from bis 
])o.sitiou in the very centre of tlie posts hangs the success or 
fni.stration of the hostile attack at the crisis. He is usually a 
player of exqierienco, and noni! must he chosen to undertake this 
task who is not gifted with i)r(!scnce of mind and equal to an 
enurgiuicy. It is absolutely necessary that ho be able to “field” 
the ball, and witli cnnlideiiee ami precision, as there is little 
time for eonteiuplatiou or for anything but rapid movemeuts. 
and th(“ slighte.st mistake oi' hesitation may jirove fatal. Usually 
inatcbes last for about au hour and a half, and that side whose 
iMiptain wins ihe toss receives the choice of positions, electing 
to play with orw’itliout tlie wind, if tlnu'e be any, as circuiu- 
staiueH may direct. Football has an advantage in that it is 
mostly ])layed in tlie wintm- months, wdien other sports of tlui 
same clinrae.ter are impossible, and on cold ■weather it thrives 
lustily. The season usually commences with the expiry of 
crie.ket, at tlie commencement of October, ami is proloiiged until 
the emi of March, a Jiard frost, whicli renders tlie ground dan¬ 
gerously .slippery and liable to lu-oduce accidents, or a heavy ftill 
of snow', alone preventing the fullilmeiit of a match. Again, 
there sire few expenses absolutely necessary in the pursuit of 
football, and of accidents at the Association game there is a posi¬ 
tive niillity. The (‘.xiienditnri! incurri'd in football consists 
cbielly in the purchase, of tin* ball and tho goal-posts, and^ the 
posts to mark the ground ; but these are of tlie most trivial 
mature. The. balls used are composed of an imlia-rubber bladder 
—the old ox bladders having fallen into disuse.—cncased in a 
leather covering, and tightly siiwii together so as to pivvept the 
ingress of air, and the.se can b('. oblained at jirices varying from 
live to fifteen sliillings. Again, as a le\ el ground is no desidera¬ 
tum, as at cricket, any i’lehl or common may he used ; so that 
there are. few obstacles to imjicde tlie formation of a football 
club. Indeed, economy can be studied without difficulty in the 
imrsuit of football, anil thiue is tlie certain assurance that tho 
game can be enjoyed Avithoiit laying anytliing like a heavy tax 
on the private jiiirse. 

FOOT-PACE (Jri’oncli ]£tml mn), in a cliurcli the raised 
platfonn on wliicli the altar stands : the dais or platform at the 
upper end of a hall. [Dais, E. C. vol. iii. col. B89.] Some¬ 
times, according to Halliwell ('Diet, of Archaic and Provincial 
Words'), it i.s applied to a he.arthslone, and to tlie ]anding-])lace 
on a .staircase. The French form liautpas, hanfi'inice, or Ualpace 
■was also u,se.d, and inclifierently fur any raised floor, stage, or 
platfonn, as by Hall, ‘ Cliroiiicle : Triumphant Reign of King 
Henry VIII.; in the ‘ Liber Alims' of the. (fity of London, &c.‘ 

FOOT-POUND, or the mechanical eipiivalent of heat, also 
known as .Ionic’s e<iuivalent, is explained under Heat, E. C. 
vol. iv. col. ()40. At the meeting of the British Association at 
Edinbiu^di in 1871, Professor Everett showed the necessity of 
giving iiaine.s to olmlute units of force and encrg,y, that is, units 
not varying with locality, such ns the gravitation nnits “pound,” 

“ foot-pound,” &c., but defined by reference to specined uiiihs of 
length, mass, and time, according to the condition that unit 
force acting on unit mass yiruduces unit acceleration. A com¬ 
mittee was ayipointcd by tlie Association to Irame a nonienchiture 
of absolute, units ns above suggested. 

FOOT-RACING. Tho origin of tliis jiastime is undoubt¬ 
edly coeval with that of man himsull, inasniucli as he is by 
nature armed with the only implcmenls required for the sport. 
During tho last twenty years the term “ Fodcfttiianisni ” has 

f enerally been Bubstituted for the. ancient title, and several other 
lonches of sport, wherein the feet play a prominent part, have 

3x2 
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Ijeen includtid under the term, wliicL, however, is an aiiomaloUB 
one. There is no doubt but “ Foot-Racing ” jwper only in¬ 
cludes running fontests between two or more persons ; and, as 
distinguislied i'rom Avalking, implies that the contesUint pro- 
fjresses by a succession of leaps from toe to toe instead of steps 
irom toe to lieel. 

As stated above, running has been in vogue from the earliest 
times. Mention of it is made in the Holy fcJcriptures ; and the 
SpS/Aoi formed one of tlio live exercises ol' the Grecian pentath¬ 
lon. Tn Greece there seems to have betm three descrijUions of 
races : viz. S/xJ/tor, wlierein the coursi* was straight on end; the 
Siav\os 8po/ioy, ill wliich the comiietitors roiiiuled a turning 
])ost and won at the original starting-]ioint ; ami tlu' rwv 
dpdfiosj or the heavy arnuxl race apparently restanhling the 
modem Volunteers’ Race, in Heavy Marching Grdtr. I’Ik* 
Jtoman term for a foot-race was fio-.s-a.s-, hut the i)astime was 
litthi practisetl except in the cir<;us <luring tla; rhn])ire. In 
modem times it may .safely be a-sscited that there i.s no nation 
in the world aniong.st wliuni foot-j-acing i.s not jnacti.scd ; hut 
in English-.s]leaking couiiti-ies alone Jias iJie jiustime been niach* 
a profession of and J-educed to a .science, wiiil.st Euglaml and 
tscothiiid bear tlie palm far above onr eolonie.s and the United 
States of America. At the beginning of the nineteenth century 
the late Ca])tain llarclay of Ury, and Prol‘es.sor Wilson of Edin* 
burgh btigan to bring the jiastimc iiilt) prominence, in England 
and Scotland respectively, liolh being natives ofthe latter e,onntiy. 
Since then its p 02 Uihirity lias increased daily, and the imniber of 
profes-sional peuestriuns who now make their living by the ])astiiue 
I.s very large. Sheflield is tlie hotbed of the sport, whit-h is far 
more prevalent in the north tliaii tlu' south of England, owing 
to the larger number of luamilac.turing towns in the former, ami 
the fact that thi! hilly nature, of tlie. country to a great extent 
irecludes hoi-se-ruciiig, c(jur.sing, and olhei- sport.s i-eijuiring 
urge Hat areas of suiiace. 

Foot-racing or running is usually cla.ssilied as follows : (1) 
Sprinting, wliich conijirises all (liBtuiic.es uji lo 300 yards; (2) 
M(‘diuin dislaiicea, from 4t)() yards to tlirce-({iiarters of a mile ; 
and (3) Long distaiice.s, from one mile ujtwurd.s. Jn all ca.ses 
the entire, weight of the body is lln-owu on the lues, the 
Bteps must he taken liglitly, the action (d' llie hi]).s be free, the 
variation being in the length of .stride and manner of taking 
the fiamo. JJuring tlui last tvveiity-tive year.s “ handicap.^,” 
wherein the chaiiceH of the coin]»etiloi-.s are e(|uulised as lu aiJy 
as po.s.sible, hy the inferior ones being acciorded a Ktart, have 
beccmie very jiojuilav as distinguished fiuui “level” races, 
wherein all th(‘- men start off the same mark. This is owing 
to there generally being a few lirsl-class runnei-s, who swia-]) all 
hei'ore. them in hu’el races. 

The tenii “ sprinting” is derived from the ja-ovinciul dialect of 
Nortliuiu^itonshire, and nieaiis “lively.” IJem-e tin- aiiplicatimi 
of the word, as in all slioi t races liveliness at the start is indis- 
icnsahle lo succes.s. Of all three chis.ses this is tlui nio.st 
ar, owing to its not reiiuiring too long and arduous a s}.steni of 
training, and the exertion lU'cessary being so (juickly over. 
Sheflield is the head-(quarters of .sjirint-running, and .sevej-:ii 
immense handicajis take ])lace Ihcu-e annually. On the.se oc(-a- 
BioiiK the fields are huge, llm st rictest iin2)arliality is okserved, 
and many tliou.saiid,s of i)Ound.s are hjst and won on the results. 
In fact, the amount of betting is almost as great as ou an luipor- 
taiit horse-race. The following arc the lules drawn np hy the 
As.BociaUou of ShefiielJ Running Ground ri’o]n-ietors for the 
conduct of their celebrated siiriut-Juindicap.s :— 

1. That three otfteialR be appointed lo s(’<' Ibo proper carrying out of all 
handicaps of £10 and upwards—nanielv, a referee, pislol-tircr, and 
starter. 

2, That the stiirtor shall conduct tlie men to thi-ir proper mark, and 
shall instruct the pistol-tirci- when the iiicn arc’ rc'ady ; and in the- event 
of any of the runners gaining any undue advantage, he sliall bo em¬ 
powered to call “No start.” 

8. That any runner leaving his maik witli either foot, previous lo the 
firing of the pistol, shall for tlie first oilence lx;put back one yard; fi»rthe 
second, two yards; and for llio third, shall bo disqualified. 

4. That any runner acting uiifiiii ly towards liis oiqxment shall be dis- 
(Pialified for six months : tho officials having ])ow(’r to deoido the question. 
The men left in to run the heat over again. 

6. That in the event of a dead heat tlio stakes and bets shall be divided. 

6. That a box shall be provided for the pistol-firer, so eonstilutoil that 
the runners cannot see the Hush from the pistol. 

7. That any haudicapper advertising a handicap, and failing to close, 
bring out the cai-ds, or run the handicap on the day appointed, shall be 
fined—for a handicap of £10 and under £23, the sum of £1; for £23 and 
under £3r), £2 10s.; for £35 and upwards, £6. 

8 . That any hondioapper knovyn to have any interest in, or time any 


man in a trial or otherwise for a handicap in which he is oouccruod, shall 
be fined £5 for such otieuce. 

9. Any Imndicupper known to be tampering with a man by giving liim 
starts, to indueo other handicappors to give him a longer start than ho 
would bo cntilled to on his merits, shall bo fined £5. Any one making tho 
charge shull deposit £1 with tho committee. If ho fails to prove his case, 
he shall lose tho money so deposited; but if he .proves tho onurge ho shall 
nseeive £1 from tho fine so inflicted. 

10. That any Uundi(:app(‘r being fined, and refusing to pay tho fine 
80 inflicted, shall not bo allowed to have another handicap till the sum 
be paid. 

11. That an annual meeting be held for the purpose of electing a 
eoniinittee to see the prtqx'r carrying out of the above rules. 

In Rprintiiig a good start i.r half tho battle, the maj(jrity of 
hundred yards vavu-.s living won or lost acwji-ding as the jiedes- 
trian gebs a good nr bad start. I'lio feet should he k(ij)t about a 
font ajiart on the mark, one behind tlie other, with a very slight 
forward iiicliiiuLion of the. body, tin; weight of which must he on 
tho. hind foot. Notliing is more detrimental lo success or looks 
iiiore imseeiiily than straggling about on the mark with tlie feet 
a yard ajiart, and the body Ixmt double. .Directly the signal is 
give.n the eoin])etilor euniiot get oil too (quickly, three or four 
short .stejt.s Ixdiig taken lo get into stride, wliieii should then 
become as long and be taken as (|uiekly a,s ])ossible, the runner 
looking straight at the tajvc, and not swerving to tlie right (^r left, 
since Jostling constitutes foul running and renders the olfender 
liahle to dl.^jiialiticution. A tiist-i.-las.s s^irinter clears from eight 
lo nine feet with each stride, when in full swing, and picks his 
feet np off tin* ground with inconceivable! ra]>idity, since dwell¬ 
ing in the stride of course makes did ay. At the rate of a hundred 
yards in 11 sec., is very fair si^riuting ; in l(»i sec. extremely 
g(X)d ; whereas those wlio can cover the distance (Ui a dead level 
course and without a rear wind in ID sec;., or under, are siddom 
met with more than oiici! in a lif(!tirne. 

Of mediuiii disLaiii.-es, thi! (piarter mile is the mo.st clifTicult, 
Ixicause it re(|nires endurance a.s well as sjx'ed, siiiee a man has 
to sjuu't a]] the way. In this clas.s of running, (|uarlt!r Jind half 
mile and GOO yards races ari’ tin* most freiiucnt. .For these a 
long s\veei)ing stridi‘, hut liardly so ijuick as in sjirinting, is 
nece.ssaiy, and if ilu- ninncj' cannot maintain the same S 2 med 
tln-onghout he slioiild start and linish fast, thus easing in tlu! 
middle of the race. A (luarter mill* in r)G sec., and half a mile 
in 2 mill. 5 sec., are fair |)('rf(.>nnance.s, whilst anything under 
5(| sec. and 2 min. respectively is achi(,‘ved hy lirst-rate iiedes- 
trians only. 

One mile races are tlie mo.4 c.onnnoii amongst long distance 
ruiincis, and the slride must be a long swcejiing one combined 
witli lightness, or the 2 >c(lestiian (]ui(;kly tires. With the ex- 
eepthai of “ Deerfoot,” no heavy men liave ever jiroved famous 
distance riinnei-.>^. In very long races a man almost invariahly 
ga;ls Hat footed aftei* three or four miles; and, owing to the 
iin]»os.si)>ilit}' of keeping the whole weiglit of the body on the 
toes for so long, runs on the entire sohi^s of the feet. A mile, in 
r> min. is a fair i)eifurmanc(!, in d min. 40 .sec. a good one, whil.st 
any thing under 4 mill. 30 see. is decidedly a first-cla.ss and rare 
performance. 

The following arc the fastest authenticated times in -wdiich the 
re.sjiective distanee.s have been run on ijerfectly level ground ; 
viz., 100 yard.s, t).{ sec,.; 120 yards, II 4 sec!.; 200*yards, 19^ sec.; 
(luarter mile, 48.^ sec.; GOO yards, 1 min. 13 sec.; half mile, 
1 min. 53.i sec.; three’ (piartiirs of a mile, 3 min. 7 s(>c.; 1 mile, 
1 min. 17] .sec.; IJ miles, .0 min. 3G .s(‘c.; l-i miles, G min. GO 

sec.; 2 miles, 0 min. ll.i sec.; 3 miles, 11 min. 3G sec.; 4 mile.s, 

ID min. 36se(\; b mile.s, 2+ min. 40 sec.; G miles, 29 min. 50 

.sec.; 7 mile.s, 34 min. 45 see.; 8 mil(!s (less 30 yds.), 40 min. 57 

sec.; }) mih-s, 4G luiu. 15 .stje.; 10 miles, 51 min. 2G sec.; 11 
miles, DC min. 52 see.; 12 miles, 1 h. 2 min. 2^ sec.; 15 miles, 
1 h. 22 mill.; 16 miles, 1 h. 32 min. 19 sec.; 18 miles, 1 h. 45 
min. 21 see.; and 20 miles in 1 h. 58 miu. 30 sec.; whilst the 
gi-eatest authenticated distance everi un under one hour was 11.1 
miles ill 59 min. 44 sec. 

The usual dress for a lu-Jestrian is as scanty as decency allows, 
and merely comsists of a pair of sliort drawers just covering the 
waist and loins, and heeJJess running shoes with four or five 
short, snikes in the soles ju.st where the hall of the foot treads. 
The sol(*H should not he more tlian a (quarter of an incli thick, 
and the lacing of tlie shoe should continue almost down to the 
toe. Chamois leather socks just covering the toe and baU of the 
foot, and fitting very close, may be worn with advantage, as they 
soften the concussion inevitable at each stride. 

I When the entries are very numerous and there is consoquently 
not room on the course for all the men to run abreast, they are 
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divided by lots into heats, and those placed in the various trial 
heats contend together in one final heat for the prizes. The 
courses on which the races are run are prepared running paths in 
grounds regularly enclosed for the purpose. These paths ought 
to be an exact fraction (generally a quarter or third) of a mile, 
and the great object is to make them springy, dry, and yet not 
too hard. One side is much longer than the ends and broader than 
the opposite side, in order to allow plenty of room for a straight 
run Jiome to the winning post at the finish. The foundations 
are made of slug, on account of its springy and porous properties, 
and the surfact; of fine, w'ell-rolled ashes. At the winning point 
two liag poles are placed, (mposite each other on eitlicr side of 
tlie course, so that the remrec can decide who first ])aBses an 
imaginary straiglit line between the two, and tliis official has 
also to adjudicate jjii any wilful jostling or otlu'r foul ]>hiy 
diii’ing the progress of the race. Another most important person 
is the starter, who lias to see that the start is an even one. In 
haiidicapy the signal is generally givmi by firing a instol, in 
level races by word of mouth; and in the fonum* the assistance 
of a second han<l to fini the i)istol is often called in, so that the 
starter can devote his sole atlenti<jn to seeing that iiaone gcits an 
unfair start. The various stal ls are allotted by a person termed 
the “haudieainxT ” Sonu; time belbrehiUid, and it is necessary 
that he shouhl he well ac»piainted with both the current and 
past form of every one who enters. 

Ilefore a race it is usual for a comjietitor to be tried either 
against another runner of known merit or against time. Hence 
the, office of timekeeper, whether in a trial or the race itself, 
requires the greatest nicety. Th(^ unison of the. eye and the 
liainl, or of the senses of seeing and feeling, must be ]»eiTeet, 
and for them lo become so ofltm takes nearly a lifetime. Three 
kinds of clironogruplis or timing watches are now in vogue, 
viz.: those w'itli the old-fashioned sitle bolt acthui; those whicli 
start from zero only and lly back in case, of a falsi', start; and 
the chronographs projie.r which mark with ink on the face of the 
dial. Of the three, the first named ar<‘ the best for sprints, 
and the second for other races, as the ink in the chronographs 
is apt to get dry and the working out of order. 

FOOTS, a coarse moist sugar, eonsi.sling of the scrapings of 
casks, waste and dirt, sold to puhlicaiis to give briskness to lieer, 
and make it take, more, water. 

FORAMEN OVALE, the oval aperture wliicb, in the, fietus, 
makes the right and left auricle, of the heart into one cavity. A 
few days after birth this opening is closed, and tlius two distinct 
auricles (a right and a left) arc, formed. I'lie closure, of the, 
foramen is s(»metinuis delayed, and, in rare instances, does not 
take iilaeii at all—a defect whiidi gives rise to iiujicrfect aiiratioii 
of the blood and a blue complexion, wdiciiee the disease known 
as iHDi'liKs ecmU’Us. 

FORCE, CONSERVATION OF. [Fiiysicau Foiu-e, Con- 
HKJIVATION OF, E. C. vol. vi. col. 4S0 ; ENKIIUY, E. S. col. 
881.] 

hXlREKiN ENLISTMENT ACT. This statute, become so 
famous by the events wliicb bapjiened in this country dining 
the civil war between the Southern and Northern States of 
America, was but a co]»y of a similar enactment by the United 
States. On the bieaking out of hostilities in i75)3 between 
Franco and England, President Washington, in his instructions 
issued to the collectors of customs at the ports of the United 
States, laid down the ibllowing ju'incijih's as rules to govern 
them in permitting or re.l'iising the use of tlieii- ports in relation 
to the existing war. He says The original arming or equip¬ 
ping of vessels in our ports by any of ilie powers at ivar, for 
military service, is unlawful; and no such vessel is entitled to 
an asylum in our ports. The eijuipiiient by such poweus of 
government vessels of war, in matters which, if done to other 
vessels, would be, a])plicablc equally to commerce or war, is 
lawful. The equipment by such i)owers of vessels fitted fen* 
merchandise and war, and applicable to either, is lawful; but if 
it be of a nature solely applicable to war, it is unlawful. If the 
armed vessel of one nation should depart from our juristliciiou, 
no aimed vessel being within tlie same, and belonging to an 
adverse and belligerent power, sliall depart until twenty-four 
hours after the former, without being deemed to have viohited 
the law of nations. An act of Congress following close upon tlie 
issue of these rules, declared in 1794 the enlistment of citizens 
of the United States within the territoiy of that power for the 
military service of a belligerent at war with any power at that 
time at peace with the United States, or the fitting out or ariii- 
ing of any vessel of war in the ports of the United States, with 
intent that the same should bo employed by any foreign power 


in war against any friendly power, to be a misdemeanor. This 
act was re-enacted by the United States in 1818, during the war 
which followed the revolt of the Spanish colonies of South 
America; and in the following year Great Britain placed a 
similar enactment (.59 (Jeo. III. c. 69) on the statute-book, almost 
in the very terms of the American act. 

After the secession of the Confederate States of the South, in 
1861, and the breaking out of war in the United States, the 
‘Alabama,' a vessel built at Birkenhead, sailed from the Mersey 
under a false name and British colours, received her armament at 
the Azores, and, under the fiag of the Confederate States, sailed 
thence to cruise in American waters. A subseipvent vessel, the 
‘ Alexandra,’ from the yanl of the sami! builders, was less suc- 
ce.ssful, inasmuch as she was arrested in 1863 ut Birkenhead by 
the British (fovejiiiiient at the suggestion of the United States 
ministe.r. Tliereiipon followed the action of the Attorney- 
General V, Sillem, in which, at the trial before Cfiiief Baron 
Pollock and a sjiecial jury, a verdict w.as returned for the de¬ 
fendants on the question wliether it was the intention of the 
parties to arm the said vessel in the ])ort of Liverpool, This 
A'erdict, after a vejy learned argument liefore the full (knirt of 
Exchequer, was left luidistiirbcd, the Court expressing tlicir 
opinion tliai the statute', ilid not prohibit the sale of a vessel 
already built, or the building of a vessel lo order, although it 
might lie afterwards converted to the iiiirposes of war, provided 
it were not equipped for those purposes in a British jiort. 

In consequence of tile serious losses inflicted on the Northern 
States during the cruise of the ‘Alahama,’ under Captain 
Seiiimi's, and of the severe complaints against the British Go¬ 
vernment by th(i authorities at Whishiiigtun for not having pre¬ 
vented the building and escape of that vessel, the Legislature 
in England int('rfi*re,d and jiassed the Foreign Enlistment Act, 
1870 (33 & 31 Viet. c. 90), at the same time repealing the former 
statute, the 50 Geo. III. c. 69. 

I’lie new statute imposes severe penalties on jicrsons who 
within the Britisli dominions enlist, or volunteer to enlist, or 
receive on Nlii}»board jicrsons enlisted in tlie military or naval 
service of any foreign state at war with any foreign state at peace 
with lier Majesty. 

The statnlc then imposes severe 2 >enaltie 8 , together with for¬ 
feiture of tin* 8l»i[), on any jierson who within Jier Majesty’s 
dominions without tlie licence of her Majesty, 

“ (1.) Builds, or agrees lo build, or causes to be built, any 
ship, with intent or knowledge, or having reasonable cause to 
believe that the Huine sliall or will be employed in the military 
or naval service of any foreign slate at war with any Iriendly 
state; or, 

“ (ii.) Issues or delivers any commission for any shin with 
intcnit or knowledge, or having a reasonable cause to believe 
lliat the same kIuiII or will be employed in the military or naval 
service of any foreign slate at war with any friendly state ; or, 

“(3.) Equijis any sliip with intent or knowledge, or having a 
reasonable cause to believe the same shall or will be employed in 
the military or naval serviia* of any foi'eign state at war with 
any friendly state ; or, 

“ (4.) Hesiiatclies, or causes or allows to be despatched, any 
ship, with intent or kjiowledge, or having reasonaDlc cause to 
believe, that the same shall or will be employed in the military 
or naval service of any foix'ign state at war with any friendly 
state : provided that a ])erson building, causing to be built, or 
equipj)iiig a shij) in any of the cases aforesaid, in i>ursuaiice of a 
contract made before the eommeneenu'ut of such war as aforestiid, 
sliall not be liable lo any of the jienalties in resjiect of such 
building or equi])i)ing, if he satisfies the conditions following 
(that is to say):— 

“ (1.) If, forthwith iqion a 2 »roclamation of neutrality being 
issued by her Majesty, he gives notice to the Secretary of State 
that he is so Imilding, c,aiising to be built, or equipjung such 
ship, and furnishes such jiarticulars of the contract and of any 
matters relating to, or done to, or to be done under the contract, 
as may be re(|uired by the Secretary of State. 

“ (2.) If he gives such security, and takes and permits to be 
taken such oilier measures, if any, as the Secretary of State mav 
jirescrihe for ensuring that such ship shall not lie deispatched. 
delivered, or removed, without the licence of her Majesty until 
the termination of such war as aforesaid.” 


\/A|^\4i.VJLVkl. TTAVIkAai. JIIV/A AfXl*j J « —^5- 

Btatc, is respectively declared illegal, with penalties imposed for 
the ofiOence upon accessories.. Fmes taken in 
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Britisli waters, or by an^ vessel so built or cciuin^jed or de- 
qjatched as by the statute is condemned, ai-e declared illegal, and 
to be delivered up to the government of the state to which tlie 
owners of tlie vessels so illegally made prize of war, belong. 

Large powers ai’C given for the purpose of seizing and detain¬ 
ing any wiij) in respect of which there is probable or reasonable 
cause for believing that any otfence constituted by the act has 
been committed, or is in contemplation. 

FOREIGN JUDGMENTS. A judgment is the sentence of 
a court of competent jiuisdiction, pronounced in respect of the 
matter litigated, and determining tlu; ((iiestioii at issue bet\vo(?ii 
the litigant ])arties and all who claim under them. In tlu; (Jourts 
of Eiigland, the claim which has been determined by sncli a sen¬ 
tence oecomes matter of record, and then^by receives the highest 
force and effect known to the Englisli law. It cun no longer be 
sued upon in its original character. Tlie b.'isis cf any subsequent 
suit must tbcnceforth be the judgment. One advantage of this 
is, that the remedy of the litigant, which in respect of his origi¬ 
nal claim might have been barred, porhajis, liy the l.'qwe. of six 
years, remains open to him for twenty years. This is the law 
and effect of an English jiulginent c(.>iisi(leie<l witliiii tlic limits 
of England. 

A foreign judgnuiiit being tlie judgment of a foreign court of 
competent jurisdiction, lias not tlie eil'ect in England of siijier- 
seding the original claim. It is si ill ojieii to the litigant in Eng¬ 
land to make the original claim, notwithstanding tlie foreign 
judgment in his favour, tlie basis of his suit. It is, however, 
equally open to him to sue upon the foreign judgment in the 
English Courts, and the question chiefly to be considered now, 
is in what light such a jlidgnuuit is ri'garded by tlu'se (joints 
when it is made the basis of an action. 

Is such a judgment in such a case t-xaminubh* in its merits { 
It is not, anil for this reason, that the English (joint does not sit 
as a Court of Apjwal in relation to the foreign Court. No plea, 
therefore, that would raise a question iijion the merits ol tlie. 
judgment ah intra, is allowed to be i>ut iqion the recoril. Any 
siicJi question is ])resumed to ha\'e been raised and determined in 
the foreign Court, and any ap])i.'al upon such a diitermiiialioii 
must be prosecuted in the jiroyair courts of the country of the 
judgment. Castrique r. Imrie, Law Kejiorts, 4 House of Lords 
414. 

Tho case just referred to carries this point even further, 
namely, to tliis extent, that if in deciding the (juestion at issue 
the foreign Court have, occasion to consider the law, for example, 
of England, and err in respect of what the law of England is 
upon the point, tho judgment is not, therefore, to be rejectiul in 
this country. 

Such a judgment, however, may be iiiijieaclied for reasons ah 
extra. For instance., if the Court ])roiiouiiciiig it )»e not a (jourt 
of competent jurisdiction in respect of tho matter at issue. For 
then it is no judgment, because the contest was, to use a law 
phrase, coram non jwiice, litigateil, that is to say, before a (^)urt 
of no authority, and thurefure in iv.spe.i t of such a matter, before 
what w'as not a (jourt at all. This is in effect almost, though not 
quite, the view oll'ered by Blackburn, J.,iii the above case, in ex¬ 
planation of Lord Tciiterdcn’s decision in Nove.lli?'. Rossi, 2 B. 
and Ad., 757. 

Again, it may be effectually iTiipeai lied on the ground that it 
was pronounced in delhiiice of tlie hrst principles of natural justice. 
If one of the partie.s immediately affected by the judgment xvas 
both absent from tlie foreign country in which it was obtained, 
and liatl no notic.e of the proceedings by which it was arrived at, 
it would be against the dictates of imtural eijuity to bold such a 
person bound by it. yuch a jilea may be put upon the 
record. 

Lord Hatherley, when sitting as Viee-Cliaiicellor, gave effect 
to this kind of olnection in a very remarkable case. An Englisli 
vessel in one of the jiorts of Louisiana, U.S., was arrested by the 
creditors of the owner. An English niortgagiai of the vessel put 
ill an appearance in the Court of Louisiana, to protect his own 
interests. Tlie Court, however, denied that lie had any locns 
standi, because the moitgage, iilllmugli binding in English law, 
liad not been so effected as to be. binding by the law of Louisiana, 
and so the vessel was sold and the wlmle proceeds paid over to 
the United States creditoi*s. 'Hie ship uais afterwards arrested 
ill this country, and the Vice-Chancellor holding that the 
Louisiana Court could not disregard an English mortgage validly 
effected on an English vessel accoiding to the English law, de¬ 
creed in favour of the mortgagee, and that the purchaser only 
took the vessel subject to the value of the mortgage. 

This remarkable decree, which Mr. Justice Blackburn says 


only carries out justice and sound sense, has been adverted to 
with hesitation both by that and other learned judges when ob¬ 
liged to discuss the questions relating to foreign judgments. 
Perhaps the reason for such hesitation lies in the regard which 
is always hud in favour of the title of an innocent purchaser. So 
much i.s this consideration of weight in Coui*ts of Justice, that 
Lord Justice Hellish, when at the bar, arguendo, in Castrique v. 
Imrie, doubted, witli the approbation of Blackburn, Justice, 
whether if a judgment were obtained by fraud, such as would ho 
a good plea in bar of the judgment itself, such fraud could be 
allowea as a plea in bar for the purpose of impeaching the title 
of an innocent juirchaser. 

Another use made of Ibreigii judgments is for the purposes of 
evidence. In that relation, the obvious question arises whether 
the judgment is to be received as conclusive evidence, or whether 
it be evidence merely which the jury are at liberty to deal with, 
receiving it according to their estimate of its merits, or altogether 
disregartliiig it on the ground of its demerits. 

A distinction is made for the pu^iose of this question between 
judgments ill rm and judgments in personam. The distinctive 
I'jiithet is infelicitous, and indcffiiite. A judgment in rem is the 
sentence of a (jourt of competent jurisdiction respecting the title 
to the m- or chattel which is in question, and in the possession 
of the (^ourt for the purposes of the suit. The case of a ship 
under arrest ]>y the Admiralty Court to abide the result of the 
suit, it may be a suit of prize of xvar, a suit of damage, or dis- 
puteil title, is the most familiar instance of a suit in rem. The 
judgment or sentence in rc7ii which closes the suit by disposing 
of the. res, either disiuissiug it from the claim or selling it for the 
jmrposes of the claimant, is receivt'd in all the civilised world as 
conclusive in respect of the title to the res. 

Another instance of such a sentence would be the judgment oi‘ 
a (joint of competent and exclusive jurisdiction niion jiersonal 
status, for example, the legitimacy oJ“ a child. In one sense tliis 
might he called a judgment in personam, but not in the rc- 
ci'ived sense of the ]>hrus(‘. Hence the ambiguity of the phrase 
il self. 

This xve.ll-known doctrine of law, ■udien ajqicalcd to in favour 
of sentences of the French Courts of ih izt^ during the great Uevo- 
liUioiiary war, w’as ri^Bistcd by Lord Ellenborongh as being a 
comity offered to injustice, and corruption. The learned judge 
was obliged to submit to the princijdes of international law, 
which he did, however, in resjiect of these French sentences with 
a luid grac-e, great reluctance, and repeated remonstrance. We 
now know from the ‘ Memoirs ’ of tlie elder Bcrryer, that the 
dislike of the English (jhiuf Justice for these sentences was well- 
foiimU'd in fact, as they were pronounced by ignorant persons, 
after a sham iu(|uiry, at the dictation, and to semi the purposes 
of the revolutionary authorities of the country. 

Ill many instances thesii judgments were indefinite as to Ihi' 
grounds on whicli they proceeded, and as the very point on 
which th(*y we.re offered as evidence was whether tho vessels 
coiidciiined were neutral owned or neutral in their practices, the 
(luestioii arose whether these indeliuite judgments justified an 
infi'iv.nce as to the non-neutrality of the vessels at tho time of 
condemnation. Vaidllatioii prevailed in our courts for some 
lime, and i»resuiniitionH were liazarded as to the grounds on 
which they must have proceeded. It is now, however, the 
seltlcd doctrine of the English Courts that these judgments are 
only conclusive in respect of the grounds on whicli they profes.s 
to have proceeded, and when tho grounds so mentioned are sub¬ 
jects of iiiquijy pioperly ivithin the jurisdiction of the Courts 
proiionncing them. 

FOREIGN JURISDICTION ACTS. There was a time 
wJieii British enterprise stiiddi'd the coasts of Asia, Africa, and 
South America, with English factories. Those knots of English 
merchants formed for tho jirosecutioii of commerce in its various 
kinds when they had become oiganiscd for the ordinary jiur- 
loses secured to society by govenuueiit, were the homes of 
British justice, and the areas of an anomalous jurisdiction of the 
British (jrown within the tiaritory of alien powers. The first 
object of such an establibhment, namely, the prosecution of C()ni- 
merce, continued to be the only ostensible piu’pose of its exist¬ 
ence. All else was secondary, subordinate, and adiniiiiciilai’, 
reasonable and yet unobtrusive, the natural outcome and growth 
of a society of Engfishmen formed for mutual suppoi’t in the 
presence of the liaiharian power acknowledged in the country 
where they sojourned. AVithout was arbitrary authority exer¬ 
cised impulsively according to individual caprice. Within was 
the reign of British law, the order of a free people, maintained 
and upheld ir. the name of the British Sovereign, witli the 
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cheerful concurrence of the community. The contrast would 
easily reconcile men to an exercise of authority which it might 
not he so easy to justify or vindicate. But gradually it came to 
he assailed with doubts as it grow to he exercised against 
criminal oflenders. They, of course, had no interest in sub¬ 
mitting to it. 

What right had the British Sovereign to exercise authority 
within an alien territory? None whatever, without the per¬ 
mission of the alien power. What would that permission, if 
obtained, extend to, lurthef tluin this, that British authority 
might he exercised without offence, to the alien State. But 
British law, which was supposed to he carried into eftcait in a 
foreign country, was a thing of usage and custom, and the pro¬ 
duct of a legislature which were not recognised hoyoiid the 
limits of the British dominions. In an ali(*n territory IheixTore 
where was the authority of such law, anti wliat tlie coendve 
right of the British Crown I I’lie eriniinal was non-assenting. 
In a civil suit, although the ]»arlies may by conseut have given 
jurisdiction over their dispute, yet the unsuece.ssful suitor might 
change iiis mind upon seeing the result, and might resent and 
resist any attempt to execute the judgment upmi his goods or 
liis person. In this way such (juestions as these would be forced 
on public attention ; and it is not a constitutional governmeiii 
that can disregard llioiii in the face of pains and penalties, .snch 
as nmst visit any proeeecliiigs that arc illegal anti consequently 
oppressive. 

For such reasons as these tlui statute, (J & 7 Viet. c. 04, was 
passed, reciting that, wliereas by tn.'aly, c:qutulation, grant, 
usage, sufferance, and other lawful im.'ahs, ller Majesty hath 
power and jurisiliction within divers eoimtries and places out of 
Her Majesty’s doiiiiiiioiis ; ami, wlu'rc'as doubts have arisen lunv 
far the exercise of such iiower and jurisdiction is conirolhul by 
:uid dependent on the laws and customs of this realm, and it is 
ex]) 0 .dient that such doubts shall be removed, it is enacted, 
That it is and shall he lawful for Mer lyfajesty 1o bold, exerci.se, 
and enjoy any power or jurisdiction, which Her Majesty now 
hath or iiiay at any time iier<'.afteT have within any country or 
])lace out of Her Majesty’s dominions, in tlu; same and as aiiqde 
a manner as if Tier Majesty had uc(juired such jioiver or juiis- 
(liction by the cession or eoiKpiest of territory. 

(2.) Tluit every act, matter, and thing, which may at any 
time, be done, in pursuance of any such powc'r jurisdict 
Her Majesty, in any country or ])lace, out of ller Majesty’s 
dominions, shall, in all couils, ecclesiastical and t(‘ini)oral .and 
(dsewhere within Her Maje.sty’s dominions, he and be deemed 
and ttdjudg('d to be, in all cases and to all intents and puiposes 
wliatsoever, as valiil and effectual as tliougb the same bad been 
done according to the local law then in force within such country 
or place. 

The statute further jirovides for sending criniiii.als from .such 
daces of foreign jurisdiction into any British colony (explained 
)y 28 & 2i) Viet. c. 110) for Ibe purjiose of being tried, or if 
already tried, for the piiipose (jf l.ieiiig impTisoije<l or executed as 
the case may be. By the 21) & 30 Viet. e. 87, Her Majesty in 
(lonncil is empow'ered to confer U])on Colonial C(.>iirts all neces¬ 
sary jurisdiction for etlectually caiTying out the provisions of 
the foregoing statutes. 

FOREIGN LAW (that is, tlu- law of suiy foreign .state) is of 
no force whatever as such within her M.-ijchty’s duuiinions. 
British law may coincide with foreign law in many of its juin- 
ciples and specitic provisions. British law is not on that account 
to such, an extent foreign, nor does foreign law to the .s.ame 
extent therefore cease to lie fonugn. The roa.son is, that the 
question, whether it be British or foreign, is not- oiu; of prin¬ 
ciple, but of fact. PrinciphiS, when tnu-. and 'well founded, 
ought not to he foreign to any state or country in these, days of 
general enlightenment and common huowledgc. Principles are 
not foreimi, hut accepted or rejticted lor their owui merits, or for 
their applicability or inapplicability to the constitution of tin; 
government, or to the charactci’, condition, Jind circumstances of 
the people. 

What principles, therefoi’e, or whether certain i)rinci]d(!H liave 
been adopted into the laws, and how', if adopted, they are mo¬ 
dified and applied in the laws of any foreign state, is altogether 
a question oi Tact. We have dwelt and returned upon this point 
almost with iteration, hecauae it sounds odd ami strange to 
people who for the first time hear from an English law’yer that 
the question as to what is the law of a foreign country must be 
submitted to and determined hy a jury. 

The occasion for such a quesuon ever coming before a British 
tribunal is not so obvious to those who dwell upon the simple 


proposition that foreign law, as such, can be of no force or autho¬ 
rity in this country. 

The courts of England are open not only to her Majesty’s 
subjects, hut likewise to the sulijects of friendly power.s, such 
subjects being calh*cl in the, language of the law alien friendsi 
One of these sues in England upon a contract made abroad, say 
in France, and to he performed in London by an English sub* 
jeet. For in.stancc, a bill of exchange is drawn hy a Spanish 
merchant in Seville, in favour of a French merchant at LyonSj 
is accepted by an English inerchaiil in London, and is endorsed 
hy the ])ayce at Lyons to a silk merchant, at Milan. This hill 
must aj>pear to have been a valid document, as it was drawn at 
SeviUe, by the law of Spain. The title of the merchant at 
Milan will partly depend on the cmlorscmenl made at Lyons 
having been validly made, in accordance with the law of France. 
Ami if the acceptor, being sued in England, is advised to dispute 
the validity ol' the instrument as clraAvn or as endorsed, the dif¬ 
ferent law,s of the respective foreign states aftccting those ques- 
tioms must be. proved as a fact to the satisfaction of an English 
jury. The application of the laws thus ascert.'iined to the ques¬ 
tions at issue in the suit Avoiikl remain to he made by the Court 
ibself. 

The only moans till r(‘contly of ascertaining Avhat is the law 
of a foreign state a])])lica1)le to Jiny (jiiestion at issue in an Eng- 
li.sh court of justice was the ri('() voce examination of skilled' 
witnesses, j)ersons engaged in the study and practice of the law,, 
such us advocates nr jiorsons in ollice-s that required them to* 
know the law, such as tlie chancellor or secret.-iry of a foreign,’ 
einl)as.sy, or Romtm (Jatholici bishoyis in res])ect of tlie canom 
law. it can hardly be surprising tliat the persons produced for 
sueli a juirpose—of course at ibe expense of the parties to the: 
suit—were not always the host fitted or mo.st capable to en¬ 
lighten the Court us to the law aiiplicable either to a compli¬ 
cated state of facts or to ([uestions of nice distinction, and that 
the result lias often been an open conflict of opinion between 
the juri.sconsults e.xamined on oj)j)osite sides of the suit. 

This mode, of ascerlainiiig foreign law may still he resorted 
to, but other ineuns have been providi’d by the 24 Viet. c. 11, 
an act to afford, in the case, of any action depending in our 
courts, facilitie.s for the better asccitaimncnt of tlu; laAV of 
foreign countries Avilli Avbich her Maji-sty may have entered 
into a convention for tha+ end. If the court iu which the action 
is depending shall deinu it ne(‘.(?s.saiy or expedient to ascertain. 
what the foreign law i.s upon the (pieslion at issue, they may 
direct a civse to he settled, uml may themselves settle the qiies-- 
tions to be asked, and may transmit the case, when approved of,, 
to the i>aiiiciilar foreign court specified in the convention, andi 
tlu; o]>iniou returned thereon from the foreign court may bio 
lodged Avith the officer of tlu; e.ourt hy either party to the suit, 
ami may he brought on by motion to have the .same ai)pUed to 
the action by the court, or may be submitted as conclusive 
evidence AAntb the other facts of the ea-se to a jury, according 
as the suit may be in one stage; or another. 

Similar ommioii for asc.ertaining ibe law administered in dif¬ 
ferent jiarts of her M.-ijesty’s dominions freqiu'iitly arises, and 
may he dealt AAntli either as at common laAV by Avilnes.s(!s 
e.xainined rir<t i'oci\ or in the method already described, under 
unolher .st-itnle, namely, tlie 22 «& 23 Vici. c. 03, (;xpre.ssly 
einic.ted for that jinrjiosi;. Here, hoAAawer, a difference Avas 
nec.cssarily iiilrodiu-ed ; lor altliongli the o]union thus obtained 
may be bimling upon the court of first instance, in this country, 

I ioAAV.r is iH-scrved for tlu-. e.ourt of ultimate appeal, the House of 
jords, for example, in rel.ation to Scotland, or the Privy Coun¬ 
cil in relation, say to the. British colonies, tu review such 
opinion, ami to iletermine according as such court of appeal 
shidl find the v(;r}- state, of the law to be. 

FORFEITURE FOR TREASON AND FELONY. Tlu;' 
facility Avith Avliicli our old laAvs seem to have attached for- 
feitur(;s to the commission of crimes, and even of .acts Avhidi 
were not crimc.s, savours intensely of that feudal laAV Avhicli^ in 
aU its provisions regarding tenants, occujiiers, ami immediate 
posscssoi-s of property, by Avhutever name tlu-y Avert-, known to it,, 
maintained so cun.stant and intense a regard for the interests^ of 
the superior lord. Escheats were in his favour; so were for¬ 
feitures. 

At length, in 1870, hy the 33 & 34 Viet. c. 23, it is enacted 
that from and after the pas.singof tJiat act no confession, verdict,, 
inquest, conviction, or judgment of or for any treason, or felony 
or folo de se, shall cause any attainder or corruption of blood, or 
any forfeiture or escheat, saving always the law of forfeiture 
upon outlaAoy. 
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But a person convicted of treason or felony is disqnalifiec 
thenceforth for certain offices, for the parliamentary or muni 
cipal franchise ; and any pension or superannuation enjoyed a 
the time of conviction is to cease from that time until paivlon oi 
expiry of the sentence. The convict, being now left in posses¬ 
sion of Ills property, may be condemned in the costs and cx' 
pcnscs of hiH prosecution, and also to compensate the pei-son 
injured by his crime. 

Sucli convict, until the cx])iiy of his sentence, is disjiblei 
from suing at law or in equity, and from ali(!nating or chargiuj 
his ;propcrty, or making any contract. The Crown may appoin 
administrators to th? convict’s pro])erty, witli certain j)owers, 
and with a right to remuneration out of it for their services ii 
that capacity. 

FORGING PRESS, a new and ])ow( rl’ul tool for moulding 
wrought iron, introduc(!d by Mr. Haswcll, of Vienna, and now 
adopted by some of the largest inainifacturers in tliis conntry. 
In all the ordinary process(*s ol' forging the moulding of tin 
wrought iron is elfected either by tlui rcileruted blows of i 
hammer of greater or less weiglit, or by the sqiu'eze generafe< 
by pressing the iron through some form of revolving rollers. 
Mr. Ilaswell’s press acts on a dill'erent principle, tlu* pimsun 
hicli moulds the iron Ixiiug ohfiiiiied m an Jiydriuilic press. 
It is most applicable to forging such m.'isses of iron, or nsci<, as 
require to be moulded in dies. Jn a machine of this kind, mad. 
for Messrs. Cammell & Co., the pres.s ram is 2 feet 0 inches ii 
diameter, with a 30-inch stroke, and is capable of giving j 
squeezing presHute of 1250 tons. Tlie pumps are worked by ji 
steam engine with a GG-imdi cylinder, 5 feet stroke. Tlie iiuinp 
plungers are (5A inches diameter. 

FORK MANUFACTURE. fCuTLEUv, K. C. vol. hi. col 
363.] 

FOKMAMIDE, CH,NO = | (Nn,(a,UO,)). Pniwiv. 

by saturating etliylie formate with ammonia, and then heatin;, 
it to 1(W“ for several hours, or by heating a iiiixlure of dry 
nmmonic formate witli half its weight of urea until ammoniV 
carbonate ceases to be evolved. It is a colourless li(£iiid, whicl 
boils at 194®, and is at the same time decomposed into carbonic 
oxide and ammonia. It distils, liowevcr, under diminished 
pressure without decomposition. McthyJformamidr., Cj,llj,NO = 

I C Eihjlformamide, C;,H,NO = | ^ and JHvihyl- 

formamide, CJIj^NO = j Qoi’jf* obtained; they 

are colourless, oily liquids. (Ibd'mnnn, Juui\ (Jhem. >>oc. xvi. 
72; Berciid, Awn (yhcin, Pharm, cxxviii. 355 ; Tvoriu, (Umtpl. Haul. 
lix. 61 and 788 ; Linnemann, (Vinu, Centr., J87(), 138.) 
FORMANILIDE. Phcnyljormamide [I’liENYii, E. C. S.j 

FORMIC ACID, CH,0., = | [E. C. vol. 

iv. col. 167]. This acid is now generally jjrcjiared by hcMiling 
dried oxalic acid with glycerine ; the temperature must be care¬ 
fully regulated, as otherwise tlic «lecomposition, which com¬ 
mences below 50®, becomes too Ta])id. TJie i»ure dry .acid may 
be obtained by jjassing suljihuretted hydrogcni over the plninbic., 
or, preferably, the cuj)ric .salt. It is a colourless mobile liquid, 
boiling at about lOO^', and luiving a specilic gravity of 1.235. At 
a low temp(?rature it solidities to a crystalline mass of shining 
lamina), which melt at 1". (Berthelot, Ajui. ('him. Phya. [3j 
xlvi. 477 ; Loriii, Bull. aSoc. Chim. [2] v. 7 and 12.) 

FORMIC ALDEIlVDE [Metiiyltc Aldkfiyde, E. C. S.]. 
FORMOBENZOIC ACID [Mandeeio Acid, E. C. S.j. 
FORMONETIN, (fWhen onoiiin is 

boiled with hydrochloric acid or dilute sulphuric acid it splits 
up into fomionetin and glucose— 

“ ^'80^^40^13 "b ^'12^34,012 2 OH 2 . 

Unonin. Formonctin. Glucose. 'WnUa-. 

+ im>y 

Formonetin separates from its solution in liot alcohol in white 
crystals, which are nearly insoluble in water and in ether. It 
is decomposed into formic acid and ononetin by being boiled 
with a solution of boric hydrate. (Hlasiwelz, Wien. Alcad. Per., 
XV. 142.) 

FORMULAE, CHEMICAL [Chemical Notation, E. C. S. 
col. 4981. 

FORMULARY, 8ometinief3.ii8ed as synonymous with fomuda, 
from which it is derived, is more properly a collection of fonns 


or formula), in which sense it is applied to the methodized exhi¬ 
bition of articles, whether of faith, as in a creed; of morals, as in 
the Decalogue ; of science, or devotion, or of procedure, as in 
etiquette, jiharmacy, or worsliij). The word formulaiy is parti¬ 
cularly applied to a book containing the rites, ceremonies, and 
prescribed forms of the Church, as the Book of Common Prayer 
of tlie Church of England ; and it is also used in a special sense 
to de.signjite the particular brief promulgated in 16(56 by Pope 
Alexander Vll., in opposition to Jaiisenius and his doctrines of 
•ace. • 

FORTIFICATION. The result of the recent war in France 
has been to demonstrate that the old fortilications con.structed 
jii'ior to the invention of rilled artillery and small .'inns, were 
useless to prol<‘ct towns built beJiinti them from shells tired 
I'rom modern ordnance. P>ut it should be remarked tlnit the 
funciion of fortifications is not lo protect towns from destnic- 
tion ; it is to enable a snnill body of men to resist a large body. 
The fact of so many of the towns of France being surrounded by 
fortifications is caused by the fact that these towns were built at 
Urutc'gical points of g)*e.ater or less jm])ortance, and when these 
loinis came to be fortified the towns were naturally embraced 
within the circuit of the works. 

So long ns weapons liad ])ut a sliori range this did not much 
mutter, for the .'ittacking anny could uot i)lace his artillery sulli- 
ciently Jieur to tin; ivorks lo destroy the town, without beijig 
himself exposed. Now the vast laiige of the we.'ipons in use 
enables him to lire on the town IVom great disitnuces, where his 
artillery is companitively secure. For example, the French 
town of M(‘zieres was attiicked by the Prussians, who did not liic, 
at the fortifications, but threw shells into the town for 3 days ; 
th(‘ residts were that the town was utterly desti’oycd, 430 of the 
civil p(i]mlutioii being killed, and nut one soldier being burl. 
The batteries used by tin'. Prussians being in some cases at the 
other .side of a hill, and )iot even in sight of the town, the large, 
mark olfered by which, and its known sitiuition, rendered its 
de.strnction sure, while the .small juark oflered by the battery 
and its unknown ])Ositi()n rcnnlered it hopeless to fire on it. 
(BoMnAiiDAJENT, E. C. 8. col. 32(i|. It is to this cause that the. 
surrender of so many French towns is due. The works were 
intact; and if the tow’ii had not existed, the Prussian anny would 
have had to attack en. ri'ijle and carry the foi-tress bit by ))it. 

When fortilications, however, of a more recent date W'eiv Jit- 
tacked, it W'^as seen that the new princi]tles of fortification em- 
Irraccd in the nuxliTn works constructed during tin* Ja.sL twenty 
Yeans are undonbledly correct. Such an examjilo was Paris, 
jrtilied in 1848, its works, thi*. first of the new typ(* of for¬ 
tresses, were yet in many way.s of an old and antiquated 
dasigii. Yi‘t such was tin* ]>owei- of the detached works con¬ 
structed for tln^ defence of Paris, that that city resisted for mon; 
than 130 days, and fell finally owing to laniine. Tlic detached 
works which suitouikIchI it compelled the enemy to begin his 
atlacks at a vejy great di.stancc;, and jmdecled nearly the wljole 
city from being liombarded. Had thosi? Avorks been constructe<l 
when rilled 7 in. Kru]t]> guns had takc'nthe jdacc of old smooth¬ 
bore 24-poundei-s, the.se, Avorks, in jilac.e, of being two thousand 
'.'inls from the town, Avould have been six to seven thousand 
,an1.s oir, jind so ett'ectually pre.ATnted sliells falling in it. 

In addition to which, tlu*. great e.xtent of the cii’cimifereiice of 
aees fortified on siudi princi])les compels an enemy to keep an 
■normous anny to Idockade the ])lace, and also places his attack- 
ng hatterie.s sit a disadvantage, as they can no longer envelope 
ind surround the ]>hice. 

Exactly the same csinse as compellixl Mezieres to surrender, 
onqxilhid Strasbourg to yield, silthough after a longer resistance ; 
,nd exactly the same cause (detached AVork.s) enabled Belfort to 
e.si8t for 07 days, as Paris did for 130. Hence, it is just to con- 
Jude as the experience, of the most recent Avar, that when places 
are fortified by systems of detached forts, at such a di.stni)ce 
from the toAni or arsenjil to be protected ns will prevent shells 
railing into it, that the poA\'er of fortifications to enable a small 
body of num to resist a stiong body is, if j)Ossible, greater than 
t AVHs before. The detached fort having no houses Avithiii it, 
ind being built bomb-jiroof, suffers but little from the fire on it, 
A’hile it elVectunlly prevents the troops or buildings it covers 
:rom being reached. And the experience of actual practice has 
‘ iuionstrated the truth of the views maintained by those engi- 
lers who have advocated the use of the detached fort, as a 
iieans of defence, in place of a continued line of rampart, ditch, 
and jiarapet; the former being the natural consequence of those 
discoveries in ordnance and gunnery, which have demonstrated 
'be futility of the latter. 
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The chief improvements in modem fortifications, which recent 
wars have shown to be requisite, are— 

1. The use of detached works in place of continued lines to 
protect a riven area or space. 

2. The large and greatly extended use of bomb-proof cover, 
to protect the garrison anil guns from shells. 

3. The increased size of earthen parapets and traverses. 

4. The reduction of the area within llie fort to a minimum. 

6. The concealment of the masonry of the scarj) walla by 

raising the crest of the covered way or counter-scarj) sufficiently 
liigli to protect it from curved fire. [Defitade, E. C. S. col. 712.] 

6. The distinction to be preserved between guns used for 
distant defence and those for close or near defence, and the 
necessity that exists ior protecting tliese last from the curved 
fire of the enemy. 

These principles are those which must be carried out in all 
modern fortificiitions, and, if thoroughly l)orne in mind, there c-an 
be no doubt, but that judiciously constructed works, properly 
defended, should succumb to nothing but famine or want of 
ammunition. 

EOSS dr FOSSE (Latin, fossa^ a ditch or trench, whence the 
English fosa = a dyke), the outer ditch or moat of an cartlum 
fortification. One of the earliest because the sinij)lest and most 
obvious forms of defensive works woidd bc'. an earthen wall or 
rampart, made from tin; i*arth dug out of a trench, the trench 
itself forming the first line of defimec*. The Homan (;ncam])mcnt, 
whether a temporary or a ijcrinancnt fortress, was always sur¬ 
rounded by its a^ger, or earthen wall, and outer fossa, the latter 
being usually nine feet wide and from seven to twelve feet de.ep. 

I Gamp, E. C., vol. ii. col. 537]. The remains of British and early 
higlish earthworks scattered tbrougliout the country, show that 
the foss was regarded by our ancestors as an essential ])art of their 
fortifications. Fossa was also used by the Homans lor an ordi¬ 
nary ditch or drain, and it was probably this use of the word 
that led to the designation Foss-v'ay being given to the great 
Homan road which extended from Lincoln to the coast of Devon¬ 
shire, and which appears to have had a ditch on each side. 

FOSSARIANS, a sect who ajjpoared in tlie fifteenth centnty, 
apparently sprung from the Albigenses, and overran Bohemia. 
They acquired their title from retiring into ditches and caves 
where they are, said to have practised impieties, mocking the 
principal ecclesiastical ceremonies, t he sacraments, and the, priests. 
One ot the most remarkable ceremonies each one i)erforuie.d at 
admission into the sect was the swallowing of a hirge fly, which 
represented typically the reception of the Spirit of (lod, and 
their attachment to their party was so great that neither per¬ 
suasion nor torture had any effect upon their belief. The 
sect was gradually dispersed or intcnningled with the Bobciniau 
Hussites. 

FOITGAULT'S PENDULUM EXPERIMENT. [Oyiio- 
scoris, E. (k vol. iv. col. 592 ; Pendulum, E. (\ R.] 
FOULARD, a kind of broad silk fabric for L'ulics’dresses, 
usually i)rinted with a sprigged or floral ])attern on a coloured 
ground. It is sometimes imitated in linen or fl.ixen goods. 

FOUNDATIONS. [E. C. vol. vi.col. 178.] The object aimed 
at in the construction of rouiidutioii works is to obtain a jdat- 
fomi sensibly immovable, or which, il' it move at all under the 
load imposed upon it, shall move simultaneously throughout its 
area to the same extent. The settlement of foundations may he 
due to the direct compression of the subjacent strata by the load, 
or to the horizontal thrust, conjugate to the vertical load, forcing 
out the soil beneath the foundations. The forcing out of sub¬ 
jacent materials by the horizontal thrust ought to be absolutely 
prevented, by extending the area of the fouiidalion, and so reduc¬ 
ing the intensity of the vertical and horizontal pressures. The 
Bettlement of the foundation by the direct compression of the 
strata cannot be prevented, and it docs not endanger the stability 
of the structure so long as it is uniform. Strictly speaking, the 
object of foundation works is not to prevent settlement, but to 
ensure that the settlement shall he nniform. That the settlement 
may he uniform, the subjacent strata should be of uniform com¬ 
pressibility ; a heavy pier, founded partly on rock, and partly 
on gravel, is almost sure to fail, though cither the gravel or 
rock, separateljjr, should he capable of supporting it quite 
securely. Again, if the different portions of the structure he of 
unequal weimts, uniformity of compi-cssion can onljr be obtained 
by making tne bearing area for each part proportional to the 
load. If it cannot he made so, then we must place under the 
lowest courses of the maaonTjr, a platform of planks or a thick bed 
of concrete, capable of resisting a transverse strain, and therefore, 
of extending the area of incidence of the load. We may sum up 
ARTS LSD BCI. PIY.—SUP. 


these remarks by saying that the object of foundation works is 
to secure small and uniform settlement (1) by preventing the 
lateral escape of the hearing stratum ; (2) % extending the area 
upon which the load acts; (3) by interposing between the struc¬ 
ture and the foundation, platforms capable of resisting transverse 
strains. Foundations require to be studied with special reference 
to the possible action of water. Some permeable soils are liable 
to have their stability seriously reduced by saturation with water, 
so that though ^uite capable of resisting the lateral thrust due to 
a vertical load, in ordinary circumstances, they become fluent and 
give way when wet. Many sands are of this nature—they form 
excellent foundations -when maintained in a stat(‘. of moderate 
dampness, or when so enclosed that lateral escape from beneath 
the structure is prevented. In foundations under water, in the 
beds of rivers, for instance, it recjuires to be detennined Avbetber 
the scour, due to the suriace flow of the water, is likely to affect 
the stability of the structure. In rivers which have an established 
regime, we may generally treat the bottom as no longer liable to 
scour. But where the bottom of rivera is in a state of motion, 
and especially in torrential rivers, special precautions arc re¬ 
quired. 

Fovndatiom on land. If the natural surface stratum have 
suflicient stability to support the stnictui-c, it is only necessary 
to excavate to such a dci)lh as will afford a level platform, and 
to commence building on tlu'. surface so olitained. In rock foun¬ 
dations the ui)pei* decjiyed parts of the rock should be cleared 
away, and vacuities filled with concrete. In permeable soils 
the excavation should b(i carried below the superficial stratum 
loosened by rain and frost. If it is impossible to obtain a plat¬ 
form at one level, the area should be benched in steps. In this 
case, precautions must be taken to prevent fracture from the 
settlement of the structure itself, which will he greatest in the 
deepest parts. The deepest parts of the structure may he built 
of the largest blocks, so as to have us few joints as possible, or 
the structure may be built up to a level with cement or hard 
setting mortar. 

The footing courses of walls should have a wi<lth of 1^ times 
to twice the width of the wall, according to the stability of the 
foundation. In rubble masonry, the largest and strongest stones 
should be used in the footing courses, and may be laid in a bed 
of mortar, or still Ixjttcr of cement. In works of importance, a 
bed of concrete, 1 foot to 3 feet thick, forms a good found.ation. 
In the use, of conoTete. the whole witlth of the excavation should 
be filled, and tlu'. contractor should not be allowed to restrict 
the concrete to the narrowest specified width, and to fill up the 
spaces between it and the sides of the excavation with nibbish. 
where the thrust is not vertical, the plane of the foundation 
should be perjamdicular to the tbru.st instead of being horizontal, 
llciicc in retaining walls the footing courses should be, and gene¬ 
rally are, inclined. Further, the footings should he symmetrical 
to the centre of the thrust. If, for instance, the centre of the 
thrust at the bottom of a retaining wall is at a point | of the 
thickness of llu^ ivall from its laco, then the footings should 
extend in front of the. w.all so as to be symmetricfil to that point. 
If they do not, the. thrust will be unequally distributed. Where 
a good hearing stratum is covered by a layer of soft or fluent 
soil, the foundations are carrhid down below the upper stratum, 
hut if this is impossible, recourse is hud to piles, whicli arc 
driven through tJie soft stratum, and rest in the firmer one 
below. 

Foundations under water, (a) Foundations in Dams. Wlienthe 
bottom 18 stable, we only rerniire to oxe.ludc the water from the 
area of the foundation, and then proceed as with foundations on 
land. This is cflccted by various kinds of dams. In a few cases, 
foundations have been formed without excluding the water, by 
lowering large blocka of stone and placing them without cement, 
a plan used by Telford for the pier at Ardrossaii. For break¬ 
waters and similar works, large blocks of stone or of concrete 
may be tl^r()\^^l in at inmlom, till a level is attained above the 
surface of the water. But, more generally, the water is excluded, 
and then, if the depth of tlu; water is not more than 3 or 4 
feet, a simple bank of puddle is sufficient to exclude the ivater. 
If the depth is greater, a casing of planks is used, filled with 
clay puddle. The casing is formed by first driving a double row 
of piles round the area to he enclosed. Longitudinally the piles 
are spaced 3 feet to 10 feet apart. Transversely, or in the direc¬ 
tion of the thickness of the clam, they arc generally at a distance 
apart equal to the depth of water, so that the walls of the 
dam, when complete, liave that thickness. Longitudinal waling 
pieces are carried round the tops of tho piles, and the piles are 
strutted in any way necessary to enable them to resist the water 
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ptessurc. Between the wales of each row of piles, sheet piles arc 
utiven, 3 to G inches thick. The sand, silt, &c., at the Wtoni 
between the rows of piles is then dredged out, and the smee 
filled with clay puddle, or in certain cases with concrete. The 
dam is then complete, and the water can be pumped out from 
the space enclosed. These dams are generally termed coffer¬ 
dams. When the bottom is of rock, so that piles cannot bo 
driven, caisson dams are used. They consist nf a framing similar 
to that of coffer dams, floatcid and sunk over the site of the foun¬ 
dation. The dam may be plankiid before sinking, or tbe jdank? 
may be let down, between guiding wales, after the dam is in ])lacc. 
The objections to coffer-dams and caisson-dams are tlnit thoyaiv 
very expensive; they greatly obstruct the navigation of tlie 
stream, and they cause great delay in the progress \>f the Avorks 
to which they are subsidiary. ICoi-’ferdaji, K. (J. vol. ii. col. 
1014.] 

A method of foundation much used on the continontis known 
as the caisson without bottom. Fig. 1 sIioavs such a caisson, 
which measured 120 feet in length, and 20 feet in whltli Avithin 
the planking. It consisted of a frame of inclined posts con¬ 



nected by three ranges of horizontal b(!am! or AA'ale IkdAveen 
these, sheet i)iles were driven to retain the concrete. The in¬ 
clined posts, inclKJS S(|uare, Avere spliced 0 fei't apart. The 
horizontal wales were 8 inches l)y 10 inches, and the sheet piles 
9 inches by 3 inches. Above the level to which the concrete wa.s 
intended to bo carried, tlu! framing avus ]dauked iiitomally, 
and tbe joints caulked, Avater-1 iglil, bed’ore sinking it into 
position, HO that after the concrtde bail sot it could l.«i drained, 
and the construction commenced on the cmicrete ])latlbrin. TIkj 
frame of inclined posts, Avith its horizontal wales and nlanking, 
was constructed, and tlieu sunk into ])o.sition. The slieet ])ih!s 
were then driven. An enroclnumuit was forni(‘d round tlu; 
caisson to keep it in place. The beton or concrete Avas then 
introduced. Similar caissons of iron have been used, and 
they arc applicable for de])ths of Avater of 15 or 20 feet, or 
even more. 

Foundationif on Piles. If the bearing straf iim consist of gravels, 
Hand, or clay, the foundations must be carried below the limit of 
any possible scour. If the bed of the j-iver is not much subject 
to alteration, the foundatioiiH may be laid on ]iiles. J’ih*. founda¬ 
tions arc used in three (;ases. (1) Whim a soft superficial 
stratum covers a rocky or more stable foundation ; (2) when a 
soft stratum is incapable of snp])orting a structure, ])iles niay be. 
driven to aid in sup))orting tin; strueture by their frictional 
resistance ; (3) piles arc sometime.s useil merely to consolidate a 
fluent foundation, and to hinder its lateral escape. When em¬ 
ployed to form an artificial foundation, ])iles are driven in roAvs, 
OP in (quincunxes, to the point of refusal, and care must be taken 
that the refusal of the, pile to drive is not merely a temporary 
condition due to the friction of the sides. The bearing power of 
piles will be considered under Tiles, E. C. S. 

Ordinary piles arc of timber, but in alluvial and sandy sods, 
Mr. Brunlces has made extensive use of hollow cast iron piles, 
depending for support, partly on their frictional surface, but 
mainly, liie screw pUes, on tiicir exi).'iiide(l base. In fine sands 
tile form shown in iig. 2 has been used. It consists of a simple 
hollow, cyliniirical pipe Avitli a disc at bottom, on which ribs or 
cutters have been cast. The area of the disc is proportioned to 
the bearing power of the stratum in Avliidi the pile is sunk. 
Thus, in the Kent and Loven viaducts, the supporting power of 
the sand was found to be 5 tons to the 8(|uare foot. For a load 
of 20 tons, the discs were made 2 feet 6 mchcB in diameter. The 
piles were put in place from ^pontoons fitted with an oi^nory 
piling machine and a donkey engine. The top of the pile was 


lashed to the nlide block of the piling-machine, and the pile was 
also guided at the level of the water, by girders on the side of 



Fi . 2. 


the ])Oiitoon. The aperture in tlie end of the pile received a 
wrought iron 2-inc.li pipe, Avhiclj extended up the pile, ami Avas 
connected by lle.vibli' liibing to the pmn])s of the donkey engine. 
Water being forced down the nijx', the sand was loosimcd, and 
be ])iJe rapidly sank. AViicn t'u; j)ile reached the more compact 
strata beloAA% its progress Avas assisted by giving it a reciprocat- 
ng rotary motion, so as to cause the cutters beneath the disc to 
scrape the sand loosi*, Avlien it avus immediately cleared away by 
he current of Avaler. Ibvo piles could be suiik 20 feet by’eacli 
wmtoon during the ebb of the tide. Tlie pih^s, Avhen sunk, Avero 
lefended from scour by AA^eirs of riibbh; stone. 



Fig. 3. 


Foundntions on Scmr-pilcs. Sctcav piles (Fig. 3) were originally 
suggested by the necessity of finding a secure means of mooring in 
loose sand. The ordinary pih;, Avliich is merely a loose stake, did 
not afford Buflicient holding power, and large submerged masses 
af stone or iron, losing much of their weight under water, are ill 
idapted to resist lifting strains. Hence, Mr. Mitchell was led to 
invent the screw-pile, which is nothing else than an ordinary 
pile Avitli a large disc attached to it, in a spiral form, so as to 
permit its introduction into tlie ground with facility. Whether 
employed as a pile or a mooring, its holding power is simply pro- 
poraonal to the area of the disc, and varies with the nature oi the 
ground, and the depth to which it is sunk. The screw-blade is 
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from 2 to 8 times the diameter of the pile, and the pitch from to 
^ the diameter of the blade. The blade has generally been of 
cast iron, but Mr. Preston White has introduced wrought ^n 
blades, which are more reliable in all cases where obstructions 
ore likely to be met with. The pile for small sizes is solid, for 
lai^e sizes hollow. Tlie screwing down of the piles is commonly 
effected by teams of horses or oxen, hauling on ropes attached to 
a cross of four levers or capstan-bais, 20 or 40 feet long, attached 
to the head of the pile. Or the requisite hauling power may be 
obtained by men working at crabs. The crabs may be placed on 
a temporary fixed staging, or on pontoons. The bearing po\yer 
of a screw pile, in stable soil, is to be calculated like the. bearing 
power of a footing sunk to a givc'U depth in the soil. It is tl"‘ 


cambe Uay, Mr. Urunlees found tlie l)earing power to ue nearly 
independent of the de])tli to which the piles wi;re sunk, a very 
different law to that tvliich would obtain in less iliieiit strafcu 

Cylinder Foundations. There has been used in India for many 
centuries, a metliod of forming foun<hitions for bridge-]dcj-s by 
means of brickwork wells. A timber curb is formed and ])hiced 
on the site of the pier, and a ring of brickwork is built upon 
it. Then the soil inside the brickwork is excavated, and the 
cylinder sinks. As it sinks the brickwork is raised. When 
the brickwork reaches tlu', level at whicli water stands in the 
Strata, a peculiar curved H])ade is let clown by chains, and 
forced into the sand by striking it with a pole, or Ijy sciiul- 
ing down divers ; it is then hauled uj> tilled with soil. The 
brick well when sunk to a aiillicieiit dejdli forms a sort of 
hollow pile. Many recent bridge i)iers in India have been 
founded on brick wells sunk in a similar manner, but Mill 
an iron curb. The curb should be sunk the first 10 fee 
without any brickwork on it, and afterwards tie brickworl 
may be aclded in lengths of H to 10 feet at a tiiiui. For 
the ,Jumna bridge the briclcM^ork stedning of the. wells was 
3 feet 4 inches thick, and the inside diameter of thes Avells 
5 feet 10 inches. The greatest iiniirovement in the sinking 
of these wells has been the introduction of thcj sand 'inmp to 
replace the native jhuiu ')r curved s])ade. (Sand Pumps, 
K U. S.). 

In this country, iron cyliudcirs have been used instead of 
brickwork wells, and so extensively that one engineer alone, Mr. 
Kennard, has sunk 20,000 tons of ironwork iii this way. Iron 
cylinder foundations are identical in principle with the Indian 
wells, and may bo considered to be; an improvement upon them. 
Fig. 4 shows one of the iron cylinder foundations which form the 
piers of the Camion Street Bridge over the Thames. In this case 



the cylinders ore 18 feet in diameter below ground, and 12 feet 
above. They are composed of cast iron rings 9 feet deep, each 
ring consisting of 9 segments bolted together. The metal is U 
inch thick; the flanges 3^ to 5 inches wide, and H inch 
thick. In the 12-f()ot portion the rings are 2 inches thick, and 
consist of six segments. The bottom, or cutting ring is 2^ inches 
thick. .All iron cylinder foundations are very similar in con¬ 


struction, the chief difference being in the mode of sinking. 
Where, as in the Thames valley, there is a rabstratum of tena¬ 
cious clay, cylinders large enough to permit workmen within 
them are sunk with great ease. For as soon as the cylinder 
enters the clay, it becomes water - ti^lit, and the excavation 
can be carried on in it almost as easily as if it was sunk on 
land, instead of in a stream-bed. In sinking the Cannon Street 
cylbiders, tw'o rings were imt together and caulked in the 
jHisition in whicli they w'cre. to be sunk, resting on timbers 
and between timber guid(!s. The cylinder was then lifted 
by a travelling crane to ])ermit the removal of the supports, 
and was then louvered to the bed of the river. A third 
ring of ])lait;H m'ub then added, and a sjioon and bag dredge 
was worked inside the cylindi'r to excavate, the loose mud, 
additional rings being added as the cylinder smik. When the 
cylinder reached the Loudon clay, the water was ])umi)ed out, 
and the sinking w’as continued l>y onlinary excavation in its 
interior. The cyliiidtu-s were sunk (iO to CG feet below Trinity 
11.W. In some cases divers an! einjdoyed to carry on the 
excavation before the cylinder hecomes Avuier-tight. When 
the cylinders hail bcieii sunk tliey W’cre tilled witli Portlaii<l 
cement concrete u]i to tlu! level of the reducing ring, and 
abovt! that with jiaviour-hrieks st!t in cement, up to 2 feet 
above low-wat<‘r nunk. Tlie cylinders were tested, after the 
huilding to loAv-W'at(!r mark Avas conqdete, with a load of 850 
tons of iron. Leveds Avt!ve taken, until it was found that no 
suhsidence liad occurnid for seven days. The gi’eat(!st subsi¬ 
dence with the. testing load Avas 2|^ inclu'S, and the least, only 
of an inch. Tlie gre.'itest AV(»i‘king load on the base ot 



the cylinders is 5*84 tons per square foot. TJie neatest load 
on the brickwork in the smaller part of the cylinders is 9 tons 
per square foot. 

When iron cylinder have to be sunk through strata which do 
not exclude the water, two ingenious pneumatic processes have 

3 Y 2 










1063 


FOURCHETTE. 


FOX-HUNTING. 


1064 


been used, fust suggested hy Lord Dundonald, but brought into 
use by Mr. Potts and by Mr. Hughes. Dr. Potts’s process was to 
exhaust the air from the cylinder^ so that the weight of the atiuo- 
snherc aided the cylinder in sinking. By pumping out water at 
tne same time, near the bottom of the cylinder, a kind of 
hydraulic digging went on, the water carrying up with it the 
loosened sand. Dr. Potts’s process was to have been used for 
Rocliestor Bridge, but in consequence of obstructions, it was 
found necessary to rasort to a modification known as the plenum 

E ss. Air was forced into the cylinder to a pressure which 
ced the water pressure. The cylinder was thus rendered 
dry, and workmen were sent in to excavate the soil. An inge¬ 
nious arrangement of air-locks was provided at the top (if tlie 
cylinder, to penuit workmen to enter or soil to be removed, 
without much loss of air. 

The objection to the pneumatic process in either form is the 
expense it involves, and it seems likely to be almost entirely 
superseded by some form of under-water digging. Mr. Kennard 
has used the sand pump in sinking cylindcis with great success, 
and Mr. Milroy has invented anotlier very etUciiiiit ajiparatus. 
Mr. Milroy’s aiqiaratus, Fig. 5, consists of an iron frame which can 
be hung inside the cylinder, and on wliicli arc a series of spades 
whicli, as tlie frame is lowered, enter the ground vertically, and 
arc then hauled on by chains, so as to be dragged through the 
ground into a horizontal position. They then lit together, so as 
to form a disc, on which the soil tliey liavi' scraped uj> is lifted. 
In tlie case of tlie Glyde Bridge, witli cylinders H feet 4 inches 
diameter, 21 cubic feet of sand were lifted each time by the ex¬ 
cavator. The cylinders were sunk 100 feet, at the rate of 12 to 
20 feet per day. They were then Idled Avitli concrete and brick¬ 
work. 

Mr. McAlpine bns ascertained tliat the frictional resistance of 
some large iron cylinders was half a ton i)er foot of surface in the 
soil, and he believes tliat in line earth it might amount to 3 tons. 
He reckons the supporting power of the base at C to 10 tons ]»er 
Sfiuure foot. Obviously these numbci’s wall vary greatly in 
different circumstances. In tliis country no great di'poiidence 
has been ])laced on the frictional resistance. 

{Treatin’ on Foundations by Dobson ; Minutes of Proceedings 
of Inst, of Civil Engineers, vol. xxi. p. 183, on cylinder founda¬ 
tions ; vol. xxviii. ]). 325, on w'dl foundations ; vol. xviii. p. 
330, on Milroy’s excavating apparatus; vol. xxvii., p. 275, on pile 
and cylinder foundations.) 

FOUllCHKTTE, in Midwifery, the part that is formed by 
the union of the lubiu jiosteriurly, and which is often, and 
indeed generally, more or less torn in first labours. 

FOUIUERISM [FouRiiiR, Ciiarltos, E.(X, Bioo. Div. vol. ii. 
col. 972^ and (Communism, E.C.S. eol. (505.] 

FOX-HUNTING, the most deservedly esteemed, for several 
reasons, of all our methods of hiiiitiiig, is not only a healthy 
and exciting sport, but also the means of the circulation of u 
large annual sum of money, and the employment of a great 
many “ hands ” who derive their subsistence from it. It has 
been calculated that there are now about 120])aekH of foxhounds 
kept ill England and ^Vales, exclusive of those in Scotland and 
Ireland, each pack costing on an uviirage about 1500/, per onuum, 
making a total of about 180,000/. for England alone. If to this 
is added tlie estimated cost of the horses necessaiy to mount the 
“field,” i.c., tliose who attend each hunt, the whole outlay will 
iiiiiount to about six or seven hundrttd thonsjuid ])ouiidB annu- 


bccause they are kept by noblemen or gentlemen who defray 
the expenses out of their own pockets. The first thing necessary 
for good sport is, of course, a plentiful supply of foxes, for which 
purpose they must be “ preserved,” i.e., bred in the coverts, and 
then specially looked after by the keepers, without which they 
will indubitably be shot or trapped, or if suffered to escape into 
a strange district, when found therej b^ the hounds, instead of 
giving a straight run, they will run ui circles like hares, on 
account of their ).)eing unacquainted with the points of the 
country into which they have got. Each “hunt” is under the 
iurisdiction C)1‘ a “ master,” who should have a thorough know¬ 
ledge of the theory and practice of hunting, as upon him de¬ 
volve all the tluties of seeing that the pack is efficient and pro¬ 
perly cared for, of controlling the huntsman, whips, &c., and of 
keeping in order a disorderly field, i.e., he must prevent those 
who are riding to the hounds from over-riding them, and from 
so surrounding a covert as to cause the fox to be “ chopped,” i.e., 
driven back and killed in the covert, from his inability to emerge 
at any point, or, in technical language, to “ break covert.” Next 
in imjiortance to the “ master” is the “huntsman,” whose duties 
during u run are only with the hounds, he having nothing what¬ 
ever to do with the “ field ; ” and next to the huntsman arc the 
“ whippers-in,” or, as they are more familiarly termed, the 
“whips,” of whom there are two to each pack, called respiictively 
the “ first” and the “ second whip.” It devolves upon them to 
obey the huntsman’s directions, to prevent riot in the iiack by 
luting, and, if necessary, chastising refractory liounds ; and 
while the first whip has to do this, to restrain wildness among 
the leading hounds, or to stoj) them, the soeoiid has to bring ii|) 
tlie tail hounds, to get in those hanging about the coverts, and 
generally to keep the laggards uj) with the rest. Besides these 
officials there are the “feeder” and the “earth stopper.” The 
former of these has to select and kill the dog-horses, to prepare 
the food, to wash out, moj), diy, and ventilate the kennel, and 
to take care of the lame and sick Jiounds. The latter, wdio is a 
very important functionary, has to go at night or somotiniud 
early in the morning, according to the season, when the foxes 
are out feeding, and slop the “earths” or holes wherever tliey 
are likely to bo run to tliiriiig the hunt on the following day. 

The iiiethud of conducting a fu.x-hunt is as followsThu 
“ master” having jirevioiisly given notice of the time and place 
fixed for the meet, the huntsman the day before “drafts,”'/.r., 
picks out, sucb hounds as he intends to use for the morrow’s liunl- 
mg, taking from eighteen to twenty couple for an oiicn country 
■with small coverts, and twenty-four couple where there is a 
greater e.vtent of woodland. Then, ordei's having been given to 
the eartli-stojipers what earths to stop, anil whether at niglit or iii 
the iiioruing, all things are ready lor the next day’s sport. In 
going to the meet the order of ])rocesKioii from the kennel is as 
follows :—^I’he first whip leads ; then comes the huntsman in llic 
middle of his hounds, and the second whip brings up tlie n^ar. 
AVlien arrived at tlie meet a short interval is given to allow 
mutual greetings, &c.,aiid the ne.xtBte]i is to “ draw” the covert. 
This is done by the liuiitsman himself entering the covert with 
tlie pack, and sending the first wdiip on to the point outside the 
covert where, the fox is most likely to break, in order to see him 
clearly away from the covert, and give the TaUy-ho ! or view- 
lialloa, upon hearing wliicli the huiitsmuu and hounds imme¬ 
diately make for the jioiut indicated, the .second whip, who is also 
in the covert, urging forward tlie lagging hounds. Up to tliis 


ally. The jirincijial fox-hunting counties are Leicestershire, 
with ])arts of Nottingham and Lincoln, and NorLlianqilon, in 
which last-named county is the splendid pack kiiowm as the 
“ I’ytcliley.” But there is also excellent fox-hunting xvith 
the “Beaufort Hunt” in Oxfordshire; the “Heythrop,” on 
the slope of the Ootswold Hills; Lord roltimore’s, in Dor¬ 
setshire ; the York and Ainsty, and the Holdenicss, in York¬ 
shire ; and parts of the Vale of the White Horse, in Berk¬ 
shire. Indeed, almost every county pos-sesses its pack, and 
some counties several, but the “crack” country of all these 
is Leicestershire (where is the celebrated “Quom” Hunt), on 
account of its being grass-land, the head-quarters of which as a 
liunting rendezvous are at Melton Mowbray, The reason for this 
is, that on flat grass countries the scent lies better than it does 
on arable land ; the houiuls and horses are^oth required to 1 k‘ 
faster ; and good fences are indispensahle, because the grazing 
of cattle always ntjcessitates strong enclosures, and fences whieJi 
■will keep cattle in tlieir pastures demand good horse.s to get 
over them. Of the various packs of fox-hounds, some are called 
“ subscription ” packs, because the expenses are paid by gentle¬ 
men putrouising and attending the nunt; others “ private,” 


point strict silence must be preserved, but when the fox lias once 
fairly broken, the cheery slioiit of “ Gone away! ” resounds through 
the covert, upon leaving which the huntsman blows a few notes 
upon his honi, and the run lias now fairly commenced. The 
huntsman’s place is then by tlie .side of the hounds, so that he 
may be able to assist them in (iase of a “ check,” by which is 
iiieiint the failure of the scent in conseipience of anything, such as 
a plough, a slieep, a shepherd’-s do", or some other obstruction, 
crossing it, or its ceasing at a road, brook, or river. During tliis 
lime the “ master” will be behind the huntsman, so as, if neces¬ 
sary, to restrain the “ field ’’ from pressing upon the hounds 
while making their “ east,” or, in other words, endeavoiping to 
recover the scent. Should thi.s be done, the hound which first 
recovers it “gives longue” or “challenges,” and is speedily 
joined by the rest, who have been dispersed about the field in 
quest of the scent, and the pack is once again in “full cry.” But 
should the scent not lie “ hit olF,” there are two courses open— 
either to listen for a “ Halloa! ” from some one who may have 
sighted the fox, or at once to “lift” the hounds, ie., take 
them to some point for which he is most likely to na've made, 
which in the minority of cases will be the nearest covert. It 
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very frequently happens during a run that while one fox is 
being hunted another will bo found, and the dogs, preferring the 
scent of the fresh fox, will follow it instead of the old one. It 
is then the duty of the huntsman to discriminate between the 
two, and to keep his ^ack to the old fox. Another frequent 
occurrence before the kill is that the fox “ goes to ground,’' 1 . 6 ., 
will hide himself in some hole or unstopped earth, dmin, or 
similar place of refuge. In this case, if there has been a good 
day’s sport, and the hounds have had plenty of “ blood,” it is 
usual to go to some fresh “ draw,” or if late in the day to return 
home ; but if the hounds have been short of blood, either to dig 
out or “ bolt ” the fox by putting in a terrier, who is soon heard 
baying the fox beneath, and over the spot where the sound is 
heard spades are applied, and the fox thus dug out. Sometimes, 
althougu but rarely, terriers will bolt foxes without tlieir biiing 
dug out, although tluiy will more frequently lay hold of them in 
a nfirrow spout or drain, and then hy j)ulling the terrier hack- 
wards when he has laid hold of the fox by his teeth, the hitter 
will be withdrawn with him. When the hounds have kille.d 
their fox the lumtsman dismoimls, and getting in among them, 
takes the fox aAvay from tliem. He then holds it up aloft, 
and either lie or the whip mounts a high bank or tiei;, ami 
shows the fox to the pack for the purpose of their recovering 
their Aviiid and encouraging the tail hounds. Ultimately the 
fox is thrown to the hounds, soon torn to jiieces and devoured, 
the tail or “ brush ” having previously been cut oif and presented 
as a token of his good riding to the first of the held who is “ in 
at the death.” (lilaine’s EiicAjclopwdia of Rural idfjorts; Appeily’s 
(‘Nimrod’) (Jhace; Walsh’s (‘IStonchenge’) Briliah Rural ^ftorts. 

FRACTIONAL DISTILLATION. This is a process by 
which a mixture of li<iuids, diifering from each otlier eoiisMer- 
ably in their boiling ppiiits, can be separated. The mixture is 
coiitaiued in a still, or retort, with a tlieriuometer passing into 
it, and the liipiid is made to boil. It is evident that so long us 
the boiling point rises, tlie distillate must he a mixture ; hut as 
soon as the boiling point hecomes stationary, or nearly so, the 
liquid that passes over is ])i’obably of a uiiilurm composition. 
By once more ivelifying each distillate, it is ]K».ssiblc to obtain 
the diherent com])oiieiits of a mixed liipiid in a state of purity. 
The process is satisfactory on a large scale, when! the boiling 
points dilfer by 2(f or 30 ’ F. ; but th(! results are not so satis¬ 
factory wliere small quantities of liipiid are to be opei'iited on. 

In separating tbe various volatile products of American petro¬ 
leum by fractional distilhition.^the method was greatly imprimid 
by Warren (‘ Mem. American Acuil.,’ N.S., vol. ix.). The liquitl 
to he examined is contained in a two-necked vc*K.sel ; one of the 
necks receives the thermometer, and the other the enil of aii 
ascending spiral womi, Avliich is k(q)t at a given 1 laiiperalure 
hy passing tiirough an oil bath, or tbe Avorm may be suiTouiided 
with ice. The upper end of the worm passes into a Liel»ig’s 
condenser, and the liquid thus-condensed at a known tempera¬ 
ture is received in a separate vessel; in the meantime, the more 
condensable vapours, becoming liquid in the Avorni, IIoav back 
again into tbe still. The worm is about five feet in length, and 
three-eighths of an inch in internal diameter. The apparatus i.s 
made of brazed, copper. 

I’rofessor Wanklyn (' Proc. Roy. Soc.,’ xii., 534) has some ob¬ 
servations on the distillation of mixtures, Avliich In* calls “ A 
Contribution to the Theory of Fractional Distillathin.” The 
proportions of the constituents of the mixture, and the. tension 
of the vapours at the temperature at Avhicli the niixture boils, 
are not tlie only factors AvIiich determine the relative rates at 
which the constituents distil. The adhesion of the liquids to 
each other, and tlie va}) 0 ur densities of these liquids, should he 
taken into account. In most cases the cilect of adhesion is 
small, but the variation in vapour density is of importance. 
A mixture of equal weights of tAvo liipiids of dilfereiit boiling 
points furnishes a distillate in which the jirojiortion of each liuuid 
may he calculated by multiplying it.s tension at the boiling 
point of the mixture hy its vapour density. Hence the liquid 
with the highest tension does not necessarily distil the quickest, 
for what the other liquids want in tension they may make up 
by the greater density of their vapours ; so that hy mixing a more 
volatile with a less volatile liquid and distilling the mixture it 
may happen that the less volatile liquid distils' faster than the 
more volatile one. For example, a mixture containing 18 parts 
of wood spirit (boiling at 66* C. vapour density 1T07), and 17 


the less volatile conetitmt hsi boil^ the &Bter; the less 


volatile iodide of ethyl having a very much higher vapour density 
than methyl-alcohol. If the vapour density and the tension at 
the boiling point of the mixed liquid are inversely proportional 
in the niixture of two liquids, it distils over unchanged. The 
influence of va])our density goes far to explain why homologous 
bodies are ditticiilt to sejiaratc liy means of fractional distil¬ 
lation. The more complex the formula, the higher the boiling 
point, and the higher the vajiour density, and the greater the 
value of the vapour, lleiice it is seen why the essential oils, 
&c., pass over so readily Avith the va])our of water, which is one 
of the lightest, wliile oily vaijours are generally heavy. 

Of course it is not possible to siijiarate by fractional distil¬ 
lation a mixture of two liquiils of diliereut volatility, soluble in 
each other, such as alcohol and water, because a certain pro¬ 
portion of the less A'^olatile lie mid ])asses over Avith tlie more 
volatile one. Thus alcohol boils at 173® F. (78'’’3 C.); and at 
this temperature tbe teiisiun of a(]ueous vapour is sutficient to 
balanco a eolumii of mercury of nearly 13 inches. When, hoAV- 
ever, the. two iKpiids under distillation are not mutually soluble, 
fractionutiug may lead to remarkable idieiiomena such as are 
described by MAL Pieriii et i’lichot in the ‘ Aiinalesde Chimie et 
de I’liysique’ lor June, 1872, AVlieii aiiilyic alcohol and Avatcr 
are distilletl t,ogi!ther, the temj)eratiire adjusts itself to 96'’ C., at 
which point the, lii^uid boils, a mixture of the two pas.se8 over, and 
by repose separates into two layers. If during tlu*. distillation the 
two biyens of tie* <lislillate )»e repiiatedly examined, by niulti- 
jdying tbe, successive fractiimals of the product, it Avill be found 
that durhig the <luratioii of the operation, and as long as tbe 
temperature of ebulUtiuii remains at 96'’, the, volumes of Avater 
and of amylic alcohol AA'hich pass over bear a constant relation to 
each other, Avhicb is almost exactly as 2 to 3 (41'5 to 60). TJiis 
relation is in volunu! ()’69, and in Avi'ight ()‘86. This state of 
things continues until om*, of the tAVO liipiids is exhausted, ami 
wat(!r alone is le.l't; as Avlu'ii 41*5 volumes of A\*ater, and 60 
volumes of amylic alcohol are emj)loye,d ; or, Avheii the alcohol 
is ill excels, as when the jiroportions are 144*6 hy volume of 
alc.ohol and 100 of Avater, then in the lirst ease the temperature 
rises rapidly to ]0(P (J., and in the second to 130'’ C. The 
triple, result of this ex]>eriment i«—(1) a constant boiling point, 
Avhich is (2) loAver than that of the, more volatile of Uie two 
li(|uids; (3), a '’onstaut relation hetweeu the two liquids 
Avhieh distil ovi'i*. lilxpi'rimeiits Avere also made with water 
and hutylic ah*,ohol, with AAMti‘i* and amylic valerianate, and 
Several other liquids ; also on the, distillation of three liquid's, 
two of Avhich, such as the amylic, and hutylic alcohols, are 
soluble in each other, hut not in the third lit|iiid—Avater; and 
the geiiend result avus that the presenci* of Avatur in a distillatory 
apparatus, containing oiu: or several liquids, not soluble in the 
water, altlu»ugh soluble in each other, is siilhcient to lower, 
often considerably, the boiling point of each of the lifjuids of 
the mixture, and t(» produce a regular and continuous distilla¬ 
tion. Thus ill the case, of AA*ater and amylic valerianate, the 
latter boils and distils 96’ beloAV its ordinary boiling point, and 
as mueh as 92'’ in a t.ernai’y niixture of Avater, amylic alcohol, 
and amylic vuleriaiuiU'. 

To ajiply th(!st! results to the processe.s of distillation and 
rcctilicatit)!! ou a large .scale, it appears that under the influence 
of water the dilfereut luixtures of elhylic, })i()pylic, hutylic, and 
amylic alcohols, Avhich usually form the tails of riictiiicatioiis, 
may juiss over in abumlaiicu in distilling much heloAV 100®, 
so that the liiiished prcxluct may be j)oisoned Avith amylic 
alcohol, &c. 

FRAAlEWORK-lvNITTINU [Ho.sihry AUnofacture, E. C. 
vol. iv. c(d. 735]. 

FRANCISCANS. [E. (A vol. iv. col. 198.] The number of 
religions houses established under Franciscan rule has hecu 
variou.sly staled by dillerent nutliors, and of course diflered in 
dilferimt ages by reason of the siippression or institution of 
individual momisteries. A \*ery curious and trustworthy tes¬ 
timony of the dLspersioii of their houses Avill he found in the 
Britisfi Museum, Additional AIS, 24641, f., 114 R, wherein 
Europe apjiears divided into twenty-six districts, and to each is 
given the iiiiiuhor of its custodia;, or Avardships, and of its /oca, 
or separate houses, as follows :— 


Santiago 

. . 4 custodier, 24 loca. 

Costille . 

. . 7 

,, » 

Aragon 

. 5 

„ 28 „ 

Aquitaine 

. . 8 

CO „ 

Provence , 

. 7 

» „ 

Burgundy 

. * 5 


Touraiao . . 

. . 5 

ft ^3 » 
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France . 

. . . H'cnstodiw, 67 

England 

. 7 


56 

Ireland . 

. . 4 


22 

Dacia . 

. 6 

)) 

25 

Saxony . 

. . 7 


70 

Bohemia 

. 7 


30 

Hungary 

. . 7 


25 

Austria 

. 4 


16 

Gcniiany, Upper 

. . (5 


46 

Cologne 

. 6 


39 

Syria 

. . ,3 


ID 

Rounuuiia . 

. 3 


9 

Sclav onia 

. . 4 


16 

“Cicilia” 

. 4 

” 

15 

Calabria 

. . 3 

” 

15 

“ Turrelaboris ” . 



3(» 

Apulia . 

. 3 


16 

St. Angelo . 

. 4 


22 

“ Penens’ ” 

. . 4 

„ 

31 


Making altogtilluT a total of lit? wjiT<lt<hilis aiul 804 sonnrntt; 
establishnienlH at llio llic li.'^t was ])r('i>aml, ])n4»al>ly the 
end of the thirtocntli (.eiiturv. Anotlier (‘(jiuilly inU'iesliiig 
account of the state of the Order at a period soinewliat later will 
be found in the same library, MS. IJarJey, !)Jd, f. 11, This MS. 
is of the early fourteenth century, and was a])}auently tlui 
coniiiioiiijlace. or note book of an Irish Francisean. The list 
appears to be fuller than the ])receding, and thus indicates the 
rajud progress of the Franciscans during the thirteenth century, 
at a time when the rival orders of St. Benedict and St. llernard 
were yet in vigorous growlh. Thi' lora or houses of the Ordej 
of St. Clare, nnuR jnofessing a similar rule to tljut Avhich Fran 
ciscan friars observed, are also given in this latter authority - 

./,oc(f of the order 



Cnstoftiic. 

J.oaf. 

of m. Cl 

Indand 

. 5 

32 

_ 

England 

. 7 

58 

2 

Bolicniia . 

7 

40 

9 

Sardinia 

. (1 viear) 

.*» 

2 

Dacia 

7 

34 

o 

Argentina 

6 

54 

20 

Burgundy . 

Touruiiie 

6 

35 

8 

6 

34 

ii 

Provence , 

8 

52 

12 

Aquitaine 

. 10 

63 

15 

Caslille 

8 

42 

19 

Portugal 

7 

41 

13 

Santiago . 

. 7 

41 

13 

Aragon .... 

6 

35 

16 

N orthern Tarlary 

. (1 vicar) 

17 

— 

Iberia .... 

. — 

2 


France 

9 

58 

13 

Cologne 

7 

48 

3 

Saxony 

. 12 

88 

5 

Eastein Tartnry . 

. (1 vicar) 

1.5* 

— 

“Cecilia” . 

5 

24 

2 

“Pennons’” . 

6 

43 

16 

Austria 

6 

20 

4 

Genoa .... 

() 

34 

10 

“ Tenu laboris ” 

5 

46 

12 

Cyprus and Anuenia 

1 

5 

— 

St. Angelo. 

4 

29 

0 

Padua .... 

4 

30 

12 

Calabria . 

4 

19 

2 

Marchia 

7 

89 

28 

Romaiia , 

7 

48 

22 

Romani 

3 

12 

1 

Milan 

5 

23 

7 

Sclavonia 

4 

23 

5 

Apulia 

5 

24 

1 

St. Fnincisco 

7 

69 

4 

Bolognia . . 

5 

40 

16 

Tuscany 

7 

46 

23 

Hungary and tAVO lier- ] 

1 « 

44 

2 

mitages . . . • 


Total of liouses on thej 
otlier side of the moun¬ 
tains . . . . j 

[ custodiw 

1 loca 


125 

776 

On this side of the j 

) custodial 


85 

mountains, or Italy . j 

1 loca 


600 


* ** Except the foca of India and Cathay, whoM number the vicar doci 
not knovr.” 


By this hitherto unpublished manuscript we see that there 
would be 210 wardships and 1376 distinct houses belonging to 
the Franciscans scattered throughout Europe and Asia. 

The actual number of houses in England according to Tanner 
w'as 55; according to tlie new edition of Du^ale, 66. Tije 
nine wardships were London, York, Cambridge, Bristol, Oxford, 
Newcfistlc, and Worcester, 

Strange to .^ay, .John Boston, a Benedictine monk of Bury, who 
llourislied in the lifteenth century, prepared a list of manuscripts 
to he found in the ])rincipal monasteries of England, inuspcctive 
of their rule, and arranges tlu; monasteries whose libraides he 
catalogued under similar cmfodm, one additional custodia, that 
of Saruni, being iustirte.d. This list is published in tlie ])reface 
to Tanner’s ‘ Bi))liotiieca,’ and nu independent copy wliich has 
hilherto eHca])ed notice also exists aniuiig the MSS. in the 
British ]\luseum. 

Tlie editois of Dugdale’s ‘ JMonasticon ’ rejmnt from Stevens, 
wdu.) in his turn takes his iufornuitiiui from the ‘ Oertamen 
Scra]»hieum ’ of Angelas [or N. Mason], Iluac. 1640, p. 352, a 
list of the English Houses in order of their wardships. As no 
chronological list of the establishing of tlie order in England is 
foiiml in any of tlu'se W'orks, it may be nsidul to give it here:— 

HaHle])oole, J>urh.^ by some considcired as early as A.n. 1120, 
occurs in a.1>, 1258 ; inter bury, Northampton, and London, 

A.n, 1224; Cambridge, on the juesent siti! of Sidney Sussex 
(tollege, after 1224 ; Is'orw'ich, 1226 ; Salisbury, 1227 ; Oxford, 
J228; Lichliekl, about 1220; Lincoln, 1230 ; Bridgwater, 
about 1230 or 1231 ; Beading, 1233; Bristol, before 12.34; 
Coventry, 1234 ; Jiodmin, L'vniir., 123t) ; Llaiivair near Beau¬ 
maris, Aiuflm'if, before 1240 ; Scurboruugli, about 1240 ; South¬ 
ampton, 1240; Exeter and Nottinglium, about 1250; Babwell 
n(*ar Bury, Svf., 1256 or 1257 ; Bichmoiul, YurJe., 1258 ; Lynn, 
Norf., and Leicester, lielbre 12()4 ; AShrewsbuiy occurs in 1267 ; 
Clouce.stiir and Worci'sler in 1268 ; C!Jiester, Chidiester, Dun- 
w'ich, aS'i///;, bJcw'castle, AVinchester, Yarinoutb, Norf., and York, 
at uncertain ]t(*riods during the reign of Henry III.; to whicli 
tiim*, namely, the middle of tlie tliirteejith centuiy, we Tmiy 
also wdih great likelihood attribute the foundation of Boston, 
A'Oic., (Jardilf, Laneaster, fjewes, Pontefract, Poole, Dors., Preston, 
Lane., AVim*, Ilerts., anil Winchelsey, Stm .; Stafford W'us foundeil 
before 1281 ; Grantham, Zinc., in 1290 ; llereford befoiu 12t)3 ; 
I’evcrley, Yorl:, in 1297; Ipswdch during the reign of Edward I.; 
(/olchester about 1309 ; Dorchester, Jhrs., before 1310 ; Bedford 
occurs in 1311 ; and Grimsby, JAnc,, in 1312 ; Doncaster before 
1.315; Cucrmartheii before 1331; Benvick occurs in 13.39; 
Walsingbuni, Norf, ^lerhaps founded in 1346 ; Becmachen, I. of 
Man, 1373 ; Greenwich jx rhajis in 1370; Maidstone during the 
reign of Edward 111., the reputed founder; Stamford,/A?<c., 
about this time ; Aylesbury in 1387 ; PJymoutb, 1383 or 1384 ; 
Carlisle before 1.390 ; Bridgnorlli,/SV/Zop, in the time of Henry 
VT.; NeAvark, Notts, about 1449 ; .and Richmond, Hurr., in the 
same year, making a total of sixty-six Franciscan friaries in 
England and Wales. 

FRANGULIC ACID [FRANiiujJN, E. C. S.j. 

FRANGULIN, Cj^oIL^oGj^j This is a yellow 

colouring matter extracted from the bark of the berry-bearing 
alder {lihawmis Franffida) by a long and tedious process. It 
forms a crystalline, mass consisting of square plates, which melt 
at 249°. It is tasteless and inodorous, insoluble in water, 
slightly soluble in hot alcoliol and in ether, soluble in bensjob 
Boiling Avitli dilute acids resolves it into sugar and frangulic 
acid, shoAving it to be a glucwide. Jl'niwjulic Acid, Cj^^HioGo-f* 
•‘1‘b 4* 2//fy) is an orange yellow crystalline mass 

consisting of microscopic ]>risms, which lose tlieir water of 
crystallization at 120° and melt at 246°. It is but slightly 
soluble in Avuti'r, readily so in alcohol tuid ether. It is Bolublc 
in dilute alkaline solutions with a fine red colour. THfrangulic 
tieid, is obtained along with frangulic acid 

by boiling tlie bark ol' the Itkamnus Frangula witli dilute soda. 
It cloacdy resembles frangulic acid. (Casselmami, Ann. Ghem, 
Flumn. civ. 77 ; Faust, Ze.iU. Ghem. 1869, 17.) 

FRATERNITY GF RELIGIGUS HGUSES. From the 
earliest times in the histoiy of English religious houses there is 
abmidant evidence of the existence of a mutual spirit of co¬ 
operation and a prtictical confraternity which led many of the 
more important estabKHliinents to league together that they 
might enjoy the spiritual benefits possessed hitlierto b}^ each 
exdusively. There was no combination or amalgamation of 
revenues, or exchaiige of inmates, except perhaps very rarely in 
the latter case, when if any found themselves unable to conform 
to the peculiar exigencies of one house they would naturally 
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oxcrciae their power of transferring themselves elsewhere in 
favour of those other houses which were linked with it in 
spiritual bonds. There were various kinds of this fraterniiiation 
of monasteries and ecclesiastical establishments, which may pos¬ 
sibly have originated the design of commercial co-operations, a 
somewhat later conception, and fortunately we possess several 
documents, from the tenth century downwards, throwing light 
upon the manner in which the union was effected, the reason ol 
the proceeding, and the ends souglit to be attained. In the 
later middle ages these religious jiasociations appear to have 
fallen into disuse, at any rate hardly any imtices remain ot 
their existence, the reason of tlie abeyance being in all proba¬ 
bility to be traced to the growing spirit of luxury and profanity 
which among other things led very potently to their dissolution. 
Hickes, in his ‘Dissertatio Epistolaris,’ gives the Anglo-Saxon 
text and Latin translation of a inutuul compact of fratemiaati«>n 
entered into between Wiilfstan, Bishop of Worcc'ster fA.i>. 1062 
—1095], and the heads ami hrethnm of no less than seven of tin; 
principal Benedictine monasteries, Evesham, Chertsey, Bath, 
Fershore, Winchelcombe, Glouc(!ster, and W orcester, from the 
MS. at Corpus Christi College, Cambridge, Misccllan. G., ]>. 5.5. 
The members of this society are bound to obedience to God, 
loyalty to tlic king, and the exercise of mut\ial charity and 
pious oliices; to l)ccom(“, as it were, “of one lieart .and one 
mind.” The document contains the names of every one included 
in the union, and it is a curious fact that two abbots jire attri¬ 
buted to Evesham, iianuily, .^'Egelwig and Godric. Tliis latter 
name occurs in no other document, and the unusual ami almost 
uiiifpie instance, of two abbots simultaneously governing one 
abbey may he accounted Ibr by the sui)i>ositiuii that the second 
may have been associated with vEgelwig, the true abbot, to 
assist him in the manifold and extrmirdinary duties entrusted to 
his care by William the (kirapierur, who ;ippointed him to 
manage the hnsincss of seven counties. 

Another very interesting doemm-nt, throwing light njioii the 
scope of this particular jilnise of religious fr.ilcrnisatioii, is pre¬ 
sented to us by a formula written in an Anglo-Saxon Service- 
hook, about as old as the ehwenth century, and probably by 
some one connected with the Abbey of Newininster, in Hamp¬ 
shire. Tlie MS. is in the British Mnseuni, Cottonian Collection, 
Titus I), xxvi. folio 17 h, and may he thus rendered into Eng¬ 
lish :—“ Tliis is the agreement which the bishops ami ah))ots 
have imule for thei)'own mlvantage. First, tliat lli(‘y all he in 
unity and love towards God and the worM, and as llunigh they 
were of one heart and one mind : and they have ap])ointe,(l that 
at every separate mass which any of them shall celebrate, he 
sludl separately cummemorale with three collec.ts his fellow 
brotherhood ; and each one shall take care that .some one sing 
every week a separate mass for all the associates ; and when 
death overtakes .any niemher, and it is annouuce<l, then h-t 
them ring all the, hells, and sing lifteen ]»sahns, and then let 
each bisho]) sing tlinie masses fur the denarte,d soul. Be¬ 
sides this let him take, luuul to i)erfurni tnirty nnisses, and 
thirty cvciistmgs, ami thirty nocturnes, and in addition sixty 
masses or as many jjsalters, and s(!t free one man for that son), 
ami feed one poor man from his table for thirty days, ghing 
him each day also one ])eimy ; and n]ion the tliirtJeth clay let 
him wash as many ]>oor nuni as lie ])Ossil)Iy can, and give all tif 
them food and drink, and help to c lothe them if tln-,y re<|uire 
aught. May God rcconipcmse, as it see.nieth best to Himself those 
who with His help cany out this convention. Amen.” 

The above-mentioned author gives the Anghj-Haxon text luid 
a Latin translation of a deed in the Cottoni.iu Collection of 
MSS., Tiberius B.V., folio 75, the purport of which is to set 
forth the agreement made betwcum tbe members of a Omjcmi 
gild,, or fraternity of nobles, in Cambridge, Ibinnh’d fur mutual 
aid and pious intercourse, and the fincjs to be inflicted for 
injuries clone among them. Another Anglo-Saxon deed in tlie 
same Manuscript redates to a similar institution at E.xeter, 
where priests and layunen were incorporated into a kind of 
association for reciprocal aid, the fines for nnn-attendaiicc, and 
violation of rules, as well as the duties recpiired of each imli- 
vidual member of the corporation being carefully set forth in 
every case. 

In an ancient Manuscript, also in the British Museum, MS. 
Cotton, Domitian VII., folios 83 h., 44, &c., similar reciproml 
conveJitioneif or agreements are specified between the ecclesiastics 
of Durham Cathedral and Chertsey Abbey, between Durham 
and Gregory, a scriptor or professed writer ^ook, E. C. S., col. 
329] of Bermondsey, between Durham and Wlfravenus, a canon 
of St. Paul’s, and between Durham and Pershore Abbey, the 


amount and nature of the religious service to be performed at 
the decease of the individual members of the agreement being 
stipulated with great exactness. The same venerable volume, 
which is to he referred to a period anterior to the Conciucst, and 
in part at least to several hundred years before, contains notices 
of the fi*aternal compact made between William, Bishop of 
Durham [a.d. 1081—U)96], and the celebrated Vitalis, Abbot of 
Westminster [a.d. 1076—1082], for themselves and their re- 
sfiective monks. Gloucester, Li^stingliain, Winchester, Coventry, 
Canterbury, Fecamp and Caen in Normandy, Glastonbury, and 
Hackiiess, entered into a similar union with Durham, the fame 
of its patron Saint Ciitlibert probably acting as a powerful 
inducement to this en<l, and the oi)portunity of ehtaining the 
intercessory prayers of the faithful guardians of his shrined 
rcdic«s undoubtedly operated in a very powerful manner upon 
the religious of less favoured religious establishments. 

William of Malmesbury, in his .account of St. OsAvald’s prioTW 
of Austin Canons at Gloucester (‘ Qesta Pontificum,’ ed. Hamil¬ 
ton, ]). 293), states that it was connected by the closest bond of 
union avith his own, that is, Malmesbury, in Wiltshire, and 
tliat the .archivi's of either monastery contained a counterpart of 
the tlocument setting forth the express terms of the relationsliip. 
“ Fuit .... allinitate arctissima nostro, id est, Malmesberiensi 
conjunctum, simit in arcliivis ntrinsrpie reperitur ccclesm” 
Again the Register of the Abbey of Evesham in AVorcestcrahiro, 
MS. Cotton, Vespasian B. xxiv., contains at folio 11 the text of 
a fraternal agreement hi:t\vecn that abbey and Malmesbury, 
ajipointing tlu; terms of intercourse betwcim the monks and the 
nature, and extent of religious services to be performed at the 
decease of any mcmlier of either monastery, lii the same book 
at folio 12 h, are two other sjie.cifications referring to an associa¬ 
tion cnteTCfl U]>on between Evesham and St. Mary’s Abbey at 
York, and further on tlio text of the fraternisation of Evesham 
with WJutl>y, “<|Uod bee due congregationcs quasi una eruiit,” 
tliat thest! twj) congregations shall be as one. A. notable instance 
of a very intimate relationship bedween two monasteries is 
adbrded by those of Wuarmoutli and .Tarrow, of twin origin and 
oe.i-asioiially ruled by the same abbot, tlieir proximity to each 
other upon the hanks of the Wear and Tyne no doubt fostering 
this sjnritual relationship. An early account of Durham, MS. 
Cotton, Yespasiur A. vi. folio (53, sjiuaking of these abbeys, says, 
“ tauta pace et concordia (d, (iadeni faniiliaritate ci fralerna 
sociclale lucraiit conjuncta, ut . . . . pro imo in duobus locia 
posito hahereiitur monastevio,” they were so intimately incor- 
])orate,(l that they were regarded as one monastery situated in 
two ])Iaces. 

That similar sodalitia or fraternal societies were in vogue 
hetwcjcn cathedral dignitaries and pious individuals for the 
encouragement of charity and jironiotion of piety is abundantly 
demonstrated by Hickes*in his work already mentioned. Among 
other examples he adduces a very remarkable one from the Cam¬ 
bridge MS, as above, whereby Osbern, Bishop of Exeter [a.p, 
1072—1104], and the Cathedral canons form themselves with 
other brethren into a gildscipr, or guildslii]), binding themselves 
individually to pay one penny eacli Easter, and on occasion of 
the death of any brother another penny, the accumulated sum 
to he. applied towairds the jierformance of sacred offices due to 
the dead. This document also contains the roll of the names of 
the contracting parties. Another Cotton MS., Vitellius E. xyiii., 
folio 9 h, points out to us that in succeeding times this principle 
of mutual sympathy was very extensively adopted among the 
relimous communities of England. In it there is a memorandum, 
cviueiitly written in the beginning of the thirteenth century to 
the effect that the monaste.ry to which the liook itself belonged 
—a point wdiich cannot be easily ascertained—was leagued by 
conventiotm or agreements with the following others :—Peter¬ 
borough, Worcester, Gloucester, Reading, Tewkesbury, Chertsey, 
Burton, Ely, Abingdon, Glastonbury, Lewes, St. Albans, St. 
Cuthhert’s Durham, Merton, Mnhncshury, Bu^, Westminster, 
Whcrwell, Ronisey, Bee, and Battle. In this list, although for 
the most part of Benedictine abbeys of England, it will be ob¬ 
served that one, Lewes, is of the Clugniac Order, and another, 
Bee, situated in Normandy. Madox, in his ‘ Formularo Angli- 
canum,’ at p. 301, prints the text of a charter from the Abbey of 
Cirencester, granting to the abbey of Briieria, or Brueme, 
fraternity and participation of suffrages, with a clause stipulating 
for mutually corresponding advantages. The fraternity accorded 
by religious houses to particular individuals was of later growth, 
and chiefly given for a consideration or benefaction; this phase 
of monastic culture will be treated of farther on under Monab- 
TXOIBV. 
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FRATRICELLI, or l^ETITS-FRflRES, a name given to 
certain Italian heretics wlio arose at the end of the thirteenth 
century. The originators of the heresy are unknown. Some 
consider that it was commenced by some clissolute monks of the 
Franciscan order, who under pretence of leading a more secluded 
and perfect life, shook off the yoke of obedience, rebelled against 
the Churcli, and fell into extravagant errors. Tluy aflirmed 
that the Roman Church was Babylon ; that the rule of St. 
Francis was that observed by our Saviour and His Apostles; 
that the sacraments "were useless ; and all perfection was ceutre(l 
in poverty. Popes Boniface VIII. and JoW XXII. condemned 
them, and many lied to Germany under the protection of Boiiis 
of Bavaria. Another class (\[ fratricdli in Bohemia endeavotirt'd 
to restore the rites of the Gnostics ; but these are by some con¬ 
sidered identical with those; first mentioned. 

FRAUD, MISREPRESENTATION, AND CONCEAL¬ 
MENT. Fraud is known to a Court of E(jiiity as a ground for 
relief, and to a Couii, of Common Law as a ground for recovering 
damages, and to the Criminal Court as the basis of many crimes 
in the calendar, some of them visited with the severt'st secondary 
punishments known to the law. 

Lord Uardwicke, dealing with a case of fraud at that time 
before hini ns Lord (haiicellor, lai<l down the. folloudiigdeseriittion 
of the various classes of Ji-aud as it is dealt with iii a C\)UTt of 
Eiiuity. First, fraud which is tlnlua 'iinthts^ may be actual, aris¬ 
ing iVoni facts ajid circumslauces of im])ositiou, whicli is the 
plainest case. Secondlv, it may be n]))nueiit from the. intrinsic 
nature and subject of tiie bargain itself, sue.h as no man in his 
senses and not under delusion would make on the one hand, and 
as no honest and fair man Avould iici;e]it on the otluT ; these are 
inefpiitablo and unconscientious bargains, and (»f sneb even tJjc 
common law has taken notice. Thirdly, fraud which may ho 
presumed from the cii^cumstances and condition of the ])arties 
contracting. This goes farther than the jule of law, which is 
that it must be proved, not presumed. But the rule purautid in 
the Court of Chancery is wisely established to j)revent taking 
surreptitious advantage ol' the weakness or necessity of another, 
which knowingly to do is equally against conscience, ns to take 
advantage of his ignorance. Fourthly, fraud, which may 1)0 
collected and inferred in the consideration of a Court of Equity 
from the nature and circumstances of the transaction, as being 
nil imposition and deceit on otlu'.r ])(;rsoiis, not parties t.o tlu' 
fraudulent agreement. Fifthly, framl in u'hat are called catching 
bargains, with heirs, reversioners, or expectants in the life of tlu* 
parents. 

A very large class of cases dealt with in the way of relief in 
equity tails under the head of misrepresentation, or saqr/cs/jo 
faUi in things of material interest t(» tlie ])arly deceived. Ano¬ 
ther vary large class falls under the head of concealment or 
sujijircssiu being the non-disclosure of those facts and cir¬ 
cumstances which one party is under some legal or etiuitable 
obligation to communicate to the fithc'r, and which the latter lias 
a right not merely in foro conscicnlifr, but juris ct do jure, to 
know. 

Another extensive ground for ('(juitablo relief is coustiluted 
by constructive fraud. “By cunstruetive frauds,” says Mr. .lus- 
tice Story, “arc meant such acts or contracts as, although not 
originating in any actual evil design or contrivance to ])erj»etrate 
a positive fraud or injury upon otlier jiersoiis, are yttt by their 
tendency to deceive or mislead other jiersons, or to violate pri¬ 
vate or public confidence, or to impair or injure the jmtdic 
interests, deemed equally reprehimsi ble with positive, fraud, ami 
therefore are prohibited by Jaw ns within the same reason and 
mischief as acts and contracts done lualo aniiiw” 

Some of the cases under thi.s head are principally so treated 
because they are contrary to some gimeral public policy or to 
some fixed artificial policy of the law. Others, again, rather 
wow out of some special confidential or fiduciary relation 
between nil the ])ai'tics or between some of them, which is 
watched with especial jealousy and solicitude, because it allords 
the power and the means of taking undue lulvaiiiagc or of exer¬ 
cising undue influence over others. And others, again, arc of a 
mixed character, combining in some degree the ingredients of 
llie preceding -with others of a peculiar nature ; but tliev are 
chiefly jirohibited because they operate substantially as a fraud 
upon the i)rivaie rights, interests, duties, or intentions of thinl 
persons, or unconscientiously compromise or injuriously affect the 
imvate interests, rights, or duties of the parties themselves. 

At common law, fraud without damage, or damage without 
fraud, gives no action; but where these two concur, an action 
lies. 


Collusion between two or more persons to inlure a third per¬ 
son is an indictable conspiracy, punishable at the criminal law. 
If one man alone be guilty of an offence, which if practised by 
two would be the subject of an indictment for a conspiracy, he 
is civilly liable to an action for damages at the suit of the person 
injured. 

It has been, and ])erhaps with some still is a subject of contro¬ 
versy whether moral fraud be indispensable on the part of the 
defendant to give the jdaintiff a right of action against him. lu 
equity the judges of appeal have very recently expressed an 
oi>inion that moral fraud must necessarily he an ingredient, in 
order to the ])laiutiff’H right of relief. This may weU be a 
recpiisite in some particular cases, or even in all cases in which 
tlic aid of a Court of Equity is required. But it seems to be 
the received doctrine at common law that legal fraud need not 
involve moral tuiqal.ude to entitle; the plaintiff to his riglit of 
action, or the defendant to set it up as a ground of defence. It 
was, thereifore;, laid down by Mr. Justice Maule, and never since 
questioned by either judges or text writers, that if a j)erson as¬ 
sert a particular state, f)f things as being the actual state in fact, 
ill ignorance whether it be so or not, btii with intention that a 
iliinl pemon should act upon it as though it v'ere, and such thinl 
])er.son acts upon it and is injured in consecpieiice by reason of 
the statement of the other heing unfouncl(;d and contrary to 
existing facts, that other is liable to an action for damages, 
although he derived no a<1 vantage from the misrepresentation 
and had iio interest or i-vil intent in making it. Legal fraud, 
therefore, would seem to include a misrepresentation of facta, 
inside with or -withoui a fraudulent intention, and sittended with 
injnrj’ to the jserson imuiut to act upon it, and deceived, in fact, 
by it. 

Both misrcprcss'iitation and concealment as doctrines of the 
common law arc most fre([uc‘iitly discussed in relation to policies 
of msirine insimince. The resison is that this contract, of all 
others, is a contract uherriiurr fdd, involving therefore many of 
those duties which sire drawn fi’om the forum conscieniia’, and 
which in any otlu'r relation are e-uforcible only in a Court of 
Equity. 

It is a fre,<iueni diJTiculty occurring in relation to that contnict 
to detonninc W'hetlier the statement which is said to have been 
an offence sigsiiiist good faith, was an exjsiession of opinion or an 
assertion of fact. For if it wsus the I'ormer, it was no inisnqire- 
senlsition, and is consesinently hsirmless ; but if the latter, and 
concerned a msiierial fact., it is si misrepresentation that undoes 
the csmtract. 

With respect to concesilmeiit, it is as frequent si difficulty in 
relation to this contract to detonniue whether the supposed 
offendiug party wsis under ohligsition to disclose the fact ssiid to 
be concealed. 

Tin's, again, in no small measure dejiemls upon whether the 
fact coiicesiled was material to the contract; and that (question of 
materiality is both in relation to misreiiresentsition smd to con- 
cesilmeiit one of considembls.* nicety, on which different minds 
W'ill entertain slitfcrent opinions. 

Misrepivseiitsition, and also concesilmeiit, and, in general, 
fraud, may be, committed by an sigisiit in the performsince of his 
tliities so as to bind his absent primiipal, althougli it be without 
his knowledge, authority, or ratitication. 

One of the most recent illustrations in the courts was this :— 
An agent at Smyrna shijiped a cargo of madder for his principal 
in Lsnicsishire, and sinnoimced the. shijunent by letter. The 
vessel aftenvards sailed, and within twenty-four hours of her 
sailing met with on accident by which she and her cargo became 
a totsil loss. The sigent might have communicated this misfor¬ 
tune to his i^rincijittl by lelegrai>h, but purposely refrained from 
doing so, jireferriiig to write by post, which went out in four or 
five days after the news of the loss, in order that his principal 
might in the meantime receive his jwevious announcement of 
the shipment, and insure. The principal meanwhile did insure, 
l)Ut after the loss had in fact occurred, and after intelligence of 
it might have reached liim if sent by telegraph. The policy so 
effected was held to be void by reason of concealment on the 
part of the agent at Smyrna, whose act was binding on his 
Iirincipal. 

For the purpose of defeating its object, the proof of fraud may 
be by parol, notwithstanding the contract which is involved in 
the result may be by writing and under seal. The value of this 
is best appreciated in contrast with the rule which rigidly ex¬ 
cludes evidence of anything contemporaneous with a written 
contract which is not itself in wriunc, when it is proposed 
thereby to alter, add to, or take fix>m euen contract. Fraud, if it 
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were deemed to be within the rule, would nearly always be 
successful, us it seldom is reduced to writing. The rule with 
re8j)cct to fraud, however, is that it may always be ])roved with¬ 
out writing, so as to avoid any contract contaminated by the 
use of fraudulent means and intended to carry out fraudulent 
objects. 

We need only advert to the criminal laAV in one or two 
instances to show that many of the. oircnces for which the 
criminal is punishable arc mainly based in fraud. This is the 
ground on which two or more persons may be indictiHl for con¬ 
spiracy to injure a tim’d ]uirson. Tlicn tlicrc arc forgery, persona¬ 
tion, false pretences, and the like. Of cuniw' it \h not the private 
injury, but the public oUeiico, whicli forms the object of the 
prosecution maintained in tlie. naim; of llu; Tlie ])rivah* 

injuiy is the occasion, the public otfence i.s ])unisbcid in the ])ar- 
ticular offender and r<i]missed in the community at lai-ge. 'J'lic 
private injury is not thereby wii)ed out, i'or it may afterwards 
become the subject of a civil acti(m at Ibe suit of the injured 
iiersoii. 

FRAUNHOFER’S LINES. [UrHCKTisioiv, E. U., v<.I. iii., 
col. 1)54.1 

FRAXETIN. (FnAXTN, E. i\ S.j 

FRAXIN Pariin, This is a. ffnor- 

escent substance I'xi.siing iii tJie bark of the ;isli /<a.s 

txcelsior), and along with jesculin in tlu' hark of the horse chest¬ 
nut {.Encalan Jt cry.dalli/.es from its a<)Ui-ous 

solution in tufts of Avhite. luicdles, wliicli have tin* com]iositi(.n 
2 -j-ufj. Thesi! lose' ilu'ir w.ih'r of cryst!illi/.!vtion at 

about li<)^ Jind nuilt at 320’. Fraxin Jias a slightly bitter taste, 
and dissolves sparingly in water or alcohol in tlie cold, but 
readily when hot. It is iiisoluhle in ether. Roiled with dilute* 
acids it is resolved into glucose, and Frtt.rv.iin, This cry.stalli/e.*^, 
wlu'.ii in a juire state, in colourles.s rhoinhic plates or six-sided 
tallies. It is hut slightly soluble in water, and only sjiaringly 
so in alcohol. (Salon-lloi'stinar, /'o//. c. (>07 ; Rochleder, 

(/()., evil. 331, and Joiu\ J*r. Clu’iii,, xc. 433 ; Stokes, Joar. Uhcin. 
Soc., xi. 17 and xii. 12G.) 

FREE LIRIIARTES are. collections of books owned by the 
mnnic.ipal aulhurities, ami maintained liy them »iul of tin* local 
imposts, for the. us»! of tin* general eoniinuuity. In 1840 the 
statistical imiuiries of ]\[r. Edward Edwards diivctiul attention 
to the ]ia.ncitv of luihlic librariiis hi (ire,at. Rrilain. Only twenty- 
eight could he disc.overi'd with more than 10,000 volumes, and of 
this small number only one, tlie Uhetham Library at Manelu'.s- 
tor, was ahsolutely free. At the instance, of Mr. William Ewart, 
ALP., the subj«‘ct was e.xaniined by a Ooinmitleti of the House of 
Oomin 0118 , which led to the passing of the Public Libraries Act 
of 1850, which, as amended m 1855, 18(5(5, ami 1871, extends to 
all parts of the United Kingdom, and enaliles any corjioration 
or other local iiutliority to le,v.y a rate not to exceed !(/. in the £ 
for the jnm’.liase of hooks, newspapers, &c., and the defrayment 
of all necessary expenses, ]>rovided a majority of the ratepiiyers 
are in favour of the adoption of the Act. The managemeiit 
may consist either entirely of members of the luunicijial govern¬ 
ment or partly of persons unconnected with it. The .same regu¬ 
lations ajiply to tlie establi.sliiueiit of museums and galleries of 
art, Avhich liave in some iiislances been as.soc.iated with the 
libraries. Admission to the institutions established under the.se 
Acts must be absolutely fnie. 

Between forty and fifty places in the. United Kingdom have 
established public libraries, the largest and most important 
being those of Aluuchester, Liverpool, KSalford, and Birmiiigluiiii. 
The Manchester Lihraiy, which w’as originated in 1852, chiefly 
by the exertions of Sir .John Potter, now consists of one reference, 
six lending departments, and six newsrooms. 

The character and rate of increase may be tlnis .stated :— 


Sept. 1852 Sept. 1871 

No. of vols. Nu. of vols. 

Theology and philosophy . . 0(55 5,(500 

History, biography, uiul travels (5,707 30,281 

Politics and commerce . . 2,7o5 0,250 

Science and arts . . . . 1,310 11,0(50 

Literature and polygraphy . 4,020 44,17(5 

Specifications of patents . . 3,305 

Books and pamphlets not yet 

classified.“ . 1.057 

Embossed books for the blind 139 


10,013 1()5,0{)6 


At Liverpool there are one reference and two lending libraries, 
containing m the aggregate 92,745 roliuucs, but in addition to 
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tins there is a large tuul fine museum, containing the natural 
historv c.ollectionK becpieatlied by the Earl of Derby, and the 
remarkably rich nrcbccological juuseum, collected and presented 
by Air. J. Alayer. The magnificent library building was 
erected ut the cost of Sir AV. Rruwn. At Bmniiighani there 
are a rofercnce and five lending librarie.s, containing 57,857 
volumes and a gallery of art. 

In size the. British town libraries arc inferior to those of the 
Continent. The largest is tluit of Alancliester, wdiicli lia.s 
105,006 volumes. ]jiver]»oul has 02,715 volunu's ; Nottingham, 
13,;{40 volumes ; Leice.^ster, 10,5o] volumes ; Salford, 34,140 ; 
whilst Boston, Alussacbusetls, bus 180,'.552 volumes ami 00,102 
puniphlels ; Lyons, 121,000 ; ToiiIou.se, .50,700 ; Rouen, 112,355; 
(niarleville, 23,000; (llieiit, 71,350; Rnlogna, 102,800; Bcr- 
gtinio, 72,000; Perugia, 2.5,000. '^riu* English libraries are, 
Jiowi'Ver, growing mueli more ra])idly than thij foreign ones, 
which, in some instaiiee.s, luivi! taken ci'uturii's to attain their 
ire.^eiit dei elojniieiit, Oji the Continent, also, the town libraries 
iav(! f»fteii liis'ii enriched liy t lu! l uiii of luoimstice.siablishments. 

I It is to be regret(<‘d (hat JOiigland did not eon.sorve the literary 
I trca-siin-s whie.Ii, at ihe di.s.solulion of tlu; monasteries, fell into 
the uiiwordiy hands of Heiirv’.s courtiers. AJaiiy cuiitineiilal 
libraries h;ive been go'jitly enlarged liy the liberality of citizens 
who have lKM|ueallie<l Ilu ir own collections to them. In Eng¬ 
land such geiieruu.s (Uniat ions are still rare. Theodore Parker, 
the famous American eli rgyman, left his fine library to the 
P.uston Public Librayv, which has been exee])tioimlly fortunate in 
the. extent and impovtane.e of tlie gilts which it ha.s received. 
During the nineteen years of its existema* it has received 
84,045 volumes !iml7t>,5t)4 paiuphlets as jire.sents. At Hamburg 
they are. said to add about 5000 volume,■; iier a,niinin, but there 
is .some doubt about the matter. At Alaiicheslei’ the average 
iucrea.s(( is .5000 volumes ; at Liverjiool 2100 ; at Blackburn 
1200; at Salford 400 ; at Alainz looo ; at Treves 250. 

The English lilmirie.-! an* usually ojx'ii from fifty to seventy- 
five luiur.s per week ; on the. Ccailiiient niue.h less, e.xcept at 
(i(‘noa, wldeli is said to lx* aeee.ssihle ninety hours weekly. 

AIiicli le.ss use i.s made of the couliiieulai town liliraries than 
of our own. 

The class of W'orks rtaid in five libraries is a iioiiit of consi¬ 
derable in l.er(*st. A large ]x'i‘e('ntage of Ihe, issue are "wurks of 
Jictioii ; at Liverptx»l it is 3.3 iier cent, in the reference, ami 73 
]>er emit, in the lending libraries ; at. Birmiiigliaiu oidy 40 ]x'r 
cent. In .some referenei* libraiies, as at Alancliester and Biv- 
iniiighain, lietiou is almost (Mitiivly excluded. Curiously enough 
it is found that the diunand for this very liglit literature is 
greater ainoiig.st laiddle-e.la.ss Itorrow’ers than it is amongst the 
artizans. The fasti*, for novel ri'ading is indeed one, of the most 
marked characterislics of the age, ami all librarie.s are inllueiiced 
by it. The u.sid’ulue.ss of free libraries is beyond dispute, and 
may lie. expected to lx* greatly iiiereased by the estahlislimeiit of 
u national sy,stein of eilucation, to wdiicli limy form a naluivd 
suppleineiiL by enaltling the student to extend his elementary 
knowledge in any direction be. may di*Hire,aml equally important 
by enabling him to enjoy the conve.r.s(* of those mighty minds, 
])0eta, .md thinkers, the worth of who.se golden w'ords is un¬ 
changed by tlie tlue.tnations of .seieiiiific theory. 

(Edwanks’s 7'Vt.c J'mea IjUmmrs, Jiomlon, 18(50; Axon’s Sta- 
tiatical on the Free Tinrn J/ihrariM of Ureal Jinlain and the 
Uoniitunt^ London, 1870, reprinted from the. ‘Journal of the 
Stat.iatieal Sociidy,’ Eepl. 1870 ; ami Fire J'ublLe Libraries: Siui- 
gestionn for their Mnindalion anil Adiniidslration, publisliedby the 
American Social Scienee Association, 1871.) 

FREEAIASONRV is deiine.d by ihe associates of this ancient 
und wdde-.s})i-ead assecialioii a.s “a beautiful system of morality, 
veiled in allegory, ami illu.straled by symbols ;” and its prin¬ 
ciples are said to be founded “on brotherly love, relief, ami 
truth.” The traditions of the order carry it back to time.^ long 
before the Christian era. In the ab,seme of written rccord.s, it 
has by some, been r(>]»re,seuted as a devolupinent of the niyslerios 
of Egypt, (Ire.ece, or Persia ; it does nut claim, however, to bo 
directly de.scended from such myste.ries, wdiih*, ou the other 
hand, much of its teaching i.s (ierived from the Old Testa- 
ineiit. 

By the best recent masonic writers, it is regardtid as a system 
introduced into Britain by the colleges of aiyliitccts and builders 
who accompanied the Roman legions to this country, and who 
remained here, employed in architectural labours, after the 
Romans withdrew’ from thi.s i.slaiid. Tliis opinion, first enun¬ 
ciated bv M. Rebokl, in his ‘ Histoire Gtimirale de la Francma- 
gomierie' basOc siir m auciens documents et sur les monuments 
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61ev6s par csUe, depiiis m foiidation en Pan 715 avant Jesus 
Christ,’ Jias huen "tiiu'raJIy aocepted. According to Robold, we 
must sock tlio cradlt^ of this institiitioii in England, where, at a 
certain period in its history, mention is made of the corporation 
known under tlio naim? of Freeiuasons; tlujii, after consuitiiig all 
the docum<!uLs of tliis time,, go hack to its point of departure. 
In proceeding tlius, if, in llie midst of continual invasions, inter¬ 
national wars, and in spite of its change of name, we still con¬ 
tinue to tind traces of its existence, \ve h-ive no need of hypotheses 
to point out with conlidenee its filiation with an earlieV institu¬ 
tion. It is thus, says Ihdiold, “ that wo have found that fr(^e- 
masonry is the. issue (jf an ancient and celehrateil corporation of 
arts, uinted together for the develojnnent of arcliitecture, civil 
and religious, founded at Rome in 715 is.c. hy Numa 1‘ompilius, 
which, (luring the eleven centuries that followed its founda¬ 
tion, was known in all lands suliject to Roman sway hy the 
name of corporations or confraternities of Roman huilders.” 
The daws of the Twelve I’aldes give, in the 8tli chaider, 
the regulations and laws of the. (\dlegia Aitilicnin and Col¬ 
legia Fabrorum, as doe.s aho tin; Corpus Juris Romanoriim. 
Information re.specting llu'.se institutions will also l)e found 
in the works of Vitruvius, who was Jiis]u;ctor of tlie. Architects 
in the reign of Augustus. Tliat in the year .52 a.d. the (5or- 
poration or confraternity of builders was already established in 
JBritainis proved hy an inscription on a stone found at Chichester 
in 1725, iioAv at Goodwood, the se.it (d' tlie. Duke of Ricliniond, 
(see ‘ Freemason’s Magazine for 18t!2), from whence it appears 
that tliis association had erec.Usd a teiuph; in honour of Neptune 
and Mimu'va. In (il l, 1 \j])i‘ Roniface IV. ccmfeiTed, hy diphuna, 
on masonic corporations the exclivsive ])rivilegc and m()nup(dy 
tlirouglujut Cliristendom ol‘ erecting religious edilic.es, and I'rci'd 
lliemfrom all allegiance, to local and royal and immic.ijial statutes. 
In 1425, the I’arliaiiieiit of this country was urged to issue a 
decree <d’ .suppressi(m against the order of Freemascnis, hut the 
Lodge assemhhsl at ^'oi'k protested against the Rill, wdiich w'us 
Avitlidrawn. Tlie Latin MS., dated I 120, containing the names 
of the master ma.sons who jmde.sted, is in the Rodleiaii Library at 
O.xfurd. In 1502, a (Iraiid Lodgt^ was held in London, <jii 24th 
June, presided over by lleiiiy 1., on the laying of the lirst 
stone of Henry the Seventh’s chajiel in Westminster Ablx'y. 
Sir Christojdier Wren, the. Architect of St. i’auVs, was grand 
master of the order of kh'et!ma.sons, and, sliortly hetoiH! his 
decease, on the election of his suc,i;e.ss()r George Rayiie, a resolu¬ 
tion of the Grand Lodge to j)uhlish idl (existing d(.»c.uments con¬ 
cerning the order was the occasion of many scrupulous brethren 
destroying the ancient documents which they had in their jios- 
session. Some lew only wen; j-esc-iK'd, which are now' in the 
possession of the liodge of Antirpiil v, London, the ri'prescntative 
and successor (d’tin; lodge of wliich Wu'u was the grand master. 
Fj'om ICngland J'’reemasonrv was carried into I'Vunce and other 
]iarts of the (lontineiit. It has sjuead (tve.r all the civilized 
eoiiiitries of the world, and, though ](ersecuted by pojx's and 
suppressiid hy kings, it continues to advance. As showing tlu^ 
growth of the Masonic order and the status of the order at the 
jireseut lime, we may state that under tlie aiitliority and sanction 
of the Grand Lodge of England there are in England and Wales, 
India, and tin; Colonies, l,3:i4 lodg(;s, e.ach lodge having from 
10 to 200 ineiiihers. Under tin; sancti(m of tlie Grand Lodge of 
Scotland, 504 hxlges. Under the Gran<I Jjod^e. of Ireland there 
must ho several hiindred.s, hut the niimhers have not been fur¬ 
nished. In Dublin alone there are 25 l()(lg(;s. 

France and its Dependencies has . 314 lodges. 

Germany (exclusive of Austria) . 293 „ 

Italy.1">0 „ 

There are a low lodges in Switzerland, Relgiuin, Norway, and 
Denmark. 

Up to 1803 Fi’ecunasomy xvas ])rohil)ited in Sj)ain and its 
colonies, Bavaria, Austria, and Russia. There are now a few 
lodges reviving in Sjiaiii, Rorliigal, and Jiungary, and some 
liave been estaldished in Constantino]de and Persia. 

Fi'eeraasoury consists properly of Imt three degrees, those of 
Apprentice, Fellow Craft, and Master Mason, ami ha.s signs, 
se.crets, ami modes of reco^oiition peculiar to each degree, wliich 
arc received and communicated witli all caution, and under the 
most solemn engagements of secrecy. The Royal Arch degree 
i.s really part of the Master Mason’s degnje, and was given us 
such before the union of the Grand Lodge of York xvith that of 
London in 1813. But it i.g now conferred as a separate degree, 
tlunigh still not recognised by the Grand Lodge of England, 
Being rpiite unsectariun, its three recognised degrees are con¬ 


ferred on Jews, Parsecs, and Mohammedans e(iually with Chris¬ 
tians. What aril called the higher degrees, such as Knights 
Templars, Rose Croix, &c., arc not masonic, but are modern iii- 
veutious, xvhich seem to have originated with the partisans of 
the Pretender and the Jesuits. They are not recognised hy the 
Grand Lodge of England, and, though practised both here and 
on the Continent, are generally acknowledged to he Christian, 
and Iherefiro form no part of ancient free and accepted 
masonry. 

Some deny tliat Freemasonry has any secrets, hut its profes.sors 
are content to allow the non-initiated to believe so. Whatever 
those secrets may he, they are. of no importance to the world nt 
large ; their value depiiinls solely on their ndation to the frater¬ 
nity ; to the outer world thi^y would he of no value even if im¬ 
parted, and fuitliful hrelliren have been led to the stake and the 
scalfold rather than divulge them, 

'Phe grand principles of the order are fidelity to one another, 
and henevoleiice to all men. Freemasonry is not a religion, 
thougli it embraces the ]iriuci])los of all true religion, and iucul- 
cat(“s the duty of reverence and lovi; to the Groat Arcliitect of 
llio Univeise, and henevulenee and kind olMce.s to the hretliren. 
Many a shipwrecked sailor in a foredgn land has (*,xpei‘ienc(^d a 
frati^mal reception among liis hiuithren esl.ahlislied there, and, a.s 
i.s well taught in the lodge, “the. true iiia.s(jn will find in every 
land a hoim^, ami in every city a brother.” In this coiiiitry it 
lias Ibumled magnilicent schools for the. sons and daughters 
of Freemasons, erec-ted an asylum foi- aged niul distressed 
hrethreii, disjuaises funds for the relief of widow's and orpliaus, 
and relieves tin* (’.asnal wants of worthy hut unfortunate 
brethren. (For iiiforinaiion eomuivning the nnmlx'r and jdiu'.e 
of meeting of the lodges throughout tlu! world, the. otiieers of 
the fraternity, and its various charities, s(! 0 . the i'’r(’cn?n.svm’.s' 
Almundc and. J\>cl:d Ihtik, published annually hy tin? masonic 
jiiihlisher, Brother Spencew, opjiosibi Kna'inasuns’ Hall, Givat 
(,)ueen Street, London. Fiirtlua- g(!iieral inibrniatioii conceniing 
the fraternity will la* foiiml in Findel’s Jlltdorij of FreemaKinirii, 
Lci])sig and London, 18(53 ; Relsdd, Jlistoiu de Train (Irand 
Loi/en, Paris, 18(51 ; Width'kiml nur 1’Architecture cm Moijcn 
Atje; K('ller, Geschiclifc ilcr Frciinannrc.i in Pcuischland, Giessen, 
1859; and Klos.s, llistnire dc la Francitia^onnerie, Frankfurt, 
18(51.) 

FREEZING AND MELTING POINTS. [E. C., vol. iv., 
col. 20!).] Ill tluj article here, i-efe.rrcd to, the iullueiice of 
pressure on the lr('(‘zing and imdting ])uiuts of various siih- 
staiices is staLsl, witli soim* nuineiieal results. In fact, tin*, 
melting ]K)int (.>f ice is low'ert'd about ,\,tli of a degree F. for 
every additional utmosjili(tre of pressure. When the volume of 
a sui)staiice .such as water is smaller in the liijuid than in the 
solid state, the ellect of ])ressure on the substance, w'hen partly 
liipiid and jxirtly solid, i.s to cause sonu! of the solid to melt and 
to low'er the tein])(‘rature. of the whole to the melting ])oiiit 
Avhicli coincides with tiu; pressure. If, on the contrary, the 
V(diiine he greater in the liipiid ihau in tlie solid state, the 
ellect of ]m;ssnrc is to solidify some, of the liipiid portion and to 
raise the temjKirature to the melting jioint eorresponding to the 
jircs-siire. Jt may readily he seen wdieLlier the volume he greater 
in the li(jui(l or in the solid state by observing whether tin; 
solid portions .sink or swim in tin; moiten hody^. Ice lloais on 
the surface of W'ater, and lieiice the. volume is greater in tlie 
solid state, and ])ressure tends to fusion, and a lowering of the 
fusing point. In the c.a.se of .suljihnr, xvux, and stone of many 
kinds, the S(di(l sinks in the li(iuid, and pressure tends to solidi* 
lication, and raises tin* jiciint of fusion. 

The pre.s8ure of twm jiieces of ice together at 32“ produces a 
partial melting at tlie points hrouglit into contact. The water 
thu.s formed escai»es, and tlie temperature is lowered; hut a.s 
soon as the iircssure i.s diininislieil, the, two jiarts become frozen 
together with ice kdow 32° This is the iihenomcnon known as 
IIKOEI.ATION [E. C. S.]. 

In descending tlirongh the eartli’s crust, the, temjierature in¬ 
creases, uiid mu.st go on increasing, to much greater depths than 
arc accessible to man, so that at a certain dejith tlie temperature 
would he equal to that at which many kinds of stone fuse in 
our furnaces ; hut it doe.s not follow that at such a depth matter 
would he in a state of fusion, seeing that it would be subject to 
an cnoniious xiressure, so that rocks which xvoulcl he mcltijd in 
our furnaces may remain solid at great depths at much higher 
temperatures. Messrs. Hopkins and Fairbaim hy great pressure 
raised the fusing point of bodies like wax as much as 20® and 
30" F. Hence the mistake of some geologists who have sup- 
posed the earth to be a molten nucleus covered by a crust only 



1077 


EEEMITUS, VOCAL. 


FRICTIONAL GEARING. 


1078 


100 iniles in thickness by nssiiininfr the fusing jioinls of the 
suj)crficial and the deeper strata to be identical; but we have 
seen under Earth, Richdity of (E.C. S., col. 815), that accord¬ 
ing to Sir William Thomson’s calculation, it is extremely im¬ 
probable that any crust thinner than 2,000 or 2,500 miles could 
maintain its figure against certain cosmical forces. 

FREMITUS, VOCAL, the vibration felt by the hand placed 
on the chest of a jicrson in the act of speaking, and especially 
•when the voice is a bass. 

FRENCH RERRIES, the unripe fruit of the Tihamivji 
wfeciorvm^ known also as Graines iVAri(/voii, and as Permtv 
hciries. They furnish a yellow dye, used chietly for giving that 
colour to leather. 

FRENCH LANGUAGE AND LITERATURE, fF rance, 
E. C. G(*og. l)iv. vol. ii. col. 1()8.5, &c.; Romanck. and Romance 
LANC jiiA(}E, E. C. vol. vii. col. 152—1.58 ; Tkoliuadouu.s, E. C. 
vol. viii. col. 397, &c.] 

FRESCO PAINTING |E. C. vol. iv. col. 210]. The unmis¬ 
takable deterioration of many of tlie fre.^co T>aintings in the 
Houses of Parli.'unent, and the fear exj)](*.ssc<t by aiti^ts and 
critics that the whole w’ere in ]jroce.‘<s of inon^ or les.s rapid 
decay, led, in 1870, to the nj)pointnienl of a “ coininitlee of artists 
employed in the decoration of AVestminsler I’aluci* ” to cxjimine 
and to rejmrt on th(; actual condition o! tlie fre.scoes already 
executed, and to consider the best metlaxl of painting t<» be 
(iinployed in the, future mural decojations. In their rejiort, 
ordered by the House of Conmioiis lit he ])rinte(l February 12tli, 
1872, they arrived at the. conclusion lli.at “the ii.se of fresco 
])aiiitiiig, notwithstanding the want of success which has 
generally accom^uinie.d it of late years, ought not to be aban¬ 
doned.” They base their eonclusion on the I'aet that Mr. 
Dyce’s fre.sco, ‘ llns])ilality,’ in the (Queen’s Robing Room, is, 
after an interval of eight years, in iterfeci condition, and that 
several others are in a sound state, thougli they acknowledge 
that tlnne liave been many partial and e.oinplete failur(‘.s. 
Thesi! failures are traced to their causes by Mr. F. Wright, the 
cheini,st whom they called in to their assistance, and who ex¬ 
tended his investigations to the other fr(‘sc()(*s in the Uniti*d 
Kingdom. !Mr. AVright slates that the injuries he lias di.s- 
covered are of two kinds. “ Isl. Tliosi! affecting the intonaco, 
ami depemh'Tit upon caiis<‘.s unconnected with tin* w'mk of tlie 
artist; and 2iid. Those affecting the colouring of the design, 
and dependent upon causes which are connected with the mani- 
pnlations of the artist, and the materials he em^iloys.” Tlie 
injuries of the first kind he ascribes mainly to want of age in 
the lime ; to the use of an undue, jirojiortioii of lime ; to the 
sand being of iiiisuitable cpuility, aiul to tlie intonaco having 
btsen hastily or unskilfully' prejiared. TIk^ ji.astiiiess of surface 
.and absence of absorbing power found in some frescoes “has, 
doubtles.s, arisen from the use of lime wliicli has become deteri¬ 
orated by exposure.” “ Imjiroved surfaces,” he .sugge.sl.s—and 
flit! suggestion, it seems to us, might jtroliiably serve as the basis 
of a series of carefully conducted exiieriments — “improved 
sujfaces might probably be obtained by the use of .Mime .sub¬ 
stitute for sand, capable of foi-ming a. sound intonaco -vvitli lime 
])aste ; as, for instance, gronud ijuaRz, pumice .stone, gla.ss, and 
Hints jirevioiisly burnt.” The second kind of defects in fresco, 
those, namely', of colouring, d(>]iendeiit either upon the manipu¬ 
lations of the artist or upon the materials he lias er.ployed, are 
fully considered in the rejiort, and it is stated as “a general 
result of this cxamiimtioii, that while all the more recently 
executed works exhibit .signs of decay to a greati.-r or less extent, 
there are none ■which do not also fiirni.sli, in .some ])ortion of the 
design, very encouraging illustrations of ]>e,rmanence in this 
method of painting.” Pa.s.sing brieily over the “well known 
causes of injury, viz., damp penetrating ibe intonaco from 
behind, chemical incomp.atibility, or iinimrity in the ])igments 
employed, the use, by the artist, of W'ater containing lime in 
solution,” Mr. AVright points to the use of certain j»igments 
hitherto supposed to be “safe fresco colours” as the real cause 
ol a large proportion of the injuries from wdiicli modem frescoes 
have sutfered. These pigments are yellow-ochre ; terra verte ; 
hiue white, as ordinarily jirepared ; and freshly prepared ivo:^- 
hlack ; a fifth cause of deterioration is, he says, “ the practice 
pursued by some artists of laying on successive coats of colour 
<>vcr tlie same portion of the intonaco.” The pigments which 
he states to be permanent in fresco, and wdiich should, thcre- 
lore, alone be used ore; — -Ultramarine and cobalt. 

iccd«-~Indian red, liffht red, vermiUion (if perfectly pure), 
colcotbar of all shades. Grmns-—Chromium greens of all 
shades. FfWoiM—Cadmium (pale and orange), sienna (raw 


and burnt). Browns —Umber (raw und burnt), Cologiu; earth. 
BlacJcs —Lamp black, ivory black, vine black, Cologne, earth 
burnt.” 

The frc.scoes painted by Borgiiii in the loggia and colonnades 
of Wc.st AYycombe House in 1765, and which Mr. AVright 
asceiiaiiied to be “ pure fresco,” nri' absolutely unin jured, except 
where damp has penetrated from behind. . . . “ The (piestion, 
thcivfore,” say the committee, “ as to whetluT our climate is 
suitable for fresco i)ainting, is at once disposed of, for these have 
remained unaltered for more, than a eentury.” AVherc, how- 
evjT, fre.seues are ])ainted in situations exposed to the cxtenial 
air, or to the atmo.sj>here of crowded asseinhlies, or where the 
ahsoiptiou of muisturi' from behind is a possible eventuality', 
Mr. Wriglii recommends that “they sbonld, as .soon .as they 
have atluineil their niaxiiniim of dryMicss, be protected by an 
.'ipplicalion of jiarjiiiin or some, other efiiially elfectiial material, 
covering their siiiface and filling up their ])ores.” 

This a])|)li(;!ition of a solution of i>arallin to tlie surface of 
fre.-sco is .‘^anl in no Avay to alfect the ap])earfince of the painting, 
“ Avbile it i.*^ not (»nl_y impervious to the air, and so acts us a 
]>roteclion, hut in .some degree restores the surface of frescoes in 
wliieh decay has hegiin.” Rut whilst it is most desirable that 
.steps should be taki'ii to preserve frescoes that are still unin¬ 
jured, or to arrest iucipicut decay, the results oJ' the experiments 
and obsi'iwation.s of llio last ’.iO years are far from encouraging, 
und-seem to .siigge.st tbe jtruilence of proceeding, for .some time 
at least, eautioiisly und tentatively with J’resco painting, at any 
rate, in London. For the .“mailer S|uict‘S in ilu' Houses of Par¬ 
liament, und where “ tbe subjei’ls are mostly taken from modern 
history, not s]>ec,ially adapted for a severe moniimeutul treat¬ 
ment,” the commit be recommend “ another method of ])ainting, 
tbe durability of which there is no reason to doubt. This 
uu'tbod is, in its manner of treatnu’nl, similar to oil painting 
wlieii u.sed on a jilusier ground with l’fm’is’.s Marble Medium, 
a ]m.‘paration of wax, tmpenline, and gum-damar, which, com- 
binetl vvitli the ab.surbeiit natun' of the idaster, takes away from 
the oil the mijdea.sant gloss which makes it unsuitable for 
mural direction.” Rut as all oil-mediums have a tendency' to 
become yellow and dark with age, Mr. AVriglit recommends 
that “insteail of '^rinding the colours with oil, or turpentine, 
or other easily oxidizable material, lienzole should bo used, a 
volatile material wbicb eca])orales without leaving a residiiuin. 
The benzide may be prepared of any degree of volatility, even 
to the, point of remaining moist ibr 24 hours.” The colour may 
be used like, oil paint on an absorbent ground with the pre- 
jiaratioii of wax or giim-copal, which Mr. AA^rigbt considers 
lireferable to gum-daiuur. Such a nu-lbod woubl uiuiuestion- 
ably )»(* suitable for di.'corative work, and is deserving of careful 
consideration and experiment by the mural ])ainler. 

FRET, in Heraldry, an iiitiu-hua'd figure, shown under 
Uekat.dry, E. (!., vol. iv. col. (itl7. AA’hen the held is covered 
with such interlaciugs, it is described ixi^frcffij ovfrcitn'. 

FRICTIONAL GEARING, a ])eculiar kind of gearing by 
wliicli power is Inin.smitted from one .diafl to another, Ihrongli 
tbe agency' of the frictional bile of the vvdiecls. 

If two smooth rollers, on two parallel shafts, are pressed in 
contact by a force of 0 Ib.s., uiie ol these' rollers will drive the 
other, ])rovideil that the resistance of the driven roller, mea¬ 
sured at its circumference, i.s not greatc'r than the fiictional 
resi.stance of the roller.s to .sli]>])iiig. That resistance will be 
/ Q lbs., if /i.s the cocllicient of friction. Such rollers, liowovor, 
are not of much ]trac,tica.l u.se, because the force pressing them 
together reijuires to be very large, com])ared with tin; resistance 
of the driven roller. Thus, if / is -j',,, wliicli is an oiilinary value 
for smontli metal surfaces, the rollers must be pressed together 
witli a force eijuul to b'Ti times tlie resistance, at the circum¬ 
ference <»f the. driven pulley. Rut such a force canuotb<*-a])i)li(‘d 
without civaling great Jrictioiial ]os.ses of work in the journ.als 
of the shafts. In ordinary gearing the circumference of llie 
rollere is cut into teeth, and the teeth of one wheel lit in the 
spaces of the other, so that no relative slijijiing of the wheels is 
possible, unless the teeth break. In friction.vl gearing, on the 
other hand, the rims of the two rollers are cut so us to form 
circumferential wedge-shaped grooves and projections, the pro¬ 
jections of one wheel fitting the grooves of the other. These 
are shown in section in ]<'ig. 1. Rut in this case the relative 
slipping of the wlieels, ns with smooth rollers, is only pre¬ 
vented Tiy the friction of the wi'dges; and the advantage of the 
wedges is that the frictional adhesion.or bite is veiy much 
greater than with smooth rollers. Let 6 be the angle of in¬ 
clination of the sides of the wedges. Then, when the wheels 

3 z 2 
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FRID-STOOL, or FRITH-STOOL. 

are jiressed tog(?thc*r witli a force of Q lbs., the frictional resist¬ 
ance to slipping will he 

R = / Q cosec. ~ 

Generally, 6 = 30'’, bo that if / = I’y, R = Q* 
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Experiment Recnis to show that the frictional resistance in 
gearing of this kind is really greater than this, becoming some* 
times equal to Q, either from the coeflieient of friction being 
gi’eater than is here assumed, or from the slightly rounded Ibrin 
of tlie \vedgcs, giving 0 a smaller value at the point of con¬ 
tact. It is clear, tliercfon;, that llu* ed'cet of the weilgea ami 
grooves is to gn\'itly increa.se the fjieti(jnal adhesion, or con¬ 
versely to cnahle the wlicehs to drive with a very much 
Binaller force, pres.sing lliem together. Loth spur and bevil 
gearing, figs. 2 and 3, thus cou.structetl, have been introduced 
in this country by Robertson of Glasgow, ami somewhat similar 
gearing lias been invented in Italy by Miiiotto. This kind 
of gearing is ea-sily constructed, and it baa the same advan¬ 
tage in tran.amitting jiower wdiich is ]io.sse,s.sed by belting, 
namely, that it relieves the machinery (jf the stresses which 
would" he produced by .sudilen changes of velocity by slijqiing. 
On the other liaml, the Avedges grind against each other, and the 
wear is considerable. It, seems best adapted for connecting 
shafts running at high ajiceds, and for cases Avhero ordinary 
gearing would be liable to fracture from sudden sliocks. It haa 
been used for driving centrifugal pumps, for instance, and in 
hoisting machinery. 

FRli.)-S'J’()(.)L,‘ or FRITH-STOOL (Oenuan, Friedc-stuhl, 
A.-S., Frii)-iit6l, the stool vir seat of iteace), a atone sanctuarv 
chair, hollowed iu the centre, and set lu'ar a saint’s .shrine or altar. 
Examples of it still remain at Hexham ami Ikwerley. ‘Walcott 
says (‘Sacred Archieology,’ ]». 2H!>) :—“Crosses marked the 
boundaries of the privileged sanctuary at lleaulieii, St. MartiuV 
le-Graml, Westminster, Ramsiiy, Croylaml, Ivipon, St. Burian, 
Worcester, Tinteni, Jarrow, Leoinin.ster, and AVliitefriar-s (Lon¬ 
don). Sir .John Holland, after his murder of Lonl Ralph 
Stafford, .sat in the grey chair of Beverley until lie had the kings 
pardon. Leland savs the Latin in.scription on it waus to this 
effect:—‘ This scat of stone is calh-d the freed-stool, that is, llic 
chair of peace, that the guilty fugitive Avho cometh to it may 
have, all security.’ ” 

FRIENDLY SOCIETIFS. By the 18 k 1.0 Yicl. c. G.3, all 
the previously existing statutes on this subject arc rciie-ah’d, and 
the law is coiiBolidated, subject to many aiterations tlie effect of 
which generally is to ])roleet these institutions from fraud and 
miscalculation, and ti) facilitate their operations, and their pro¬ 
ceedings at IjiAv, in the least exjxm.siAT. Avay. 

Existing Bocietics are jireservcd Avitli all tlicir exemptions, 
privileges, and advantagna, their contract.^ and engagements. 

It is thenceforth lawful for any number of persons to foimi 
and establish a friendly society, nnder the provisions of this 
Act, for the purpose of raising by voluntary subscriptions 
of the members tnereof, with or Avithout the aid of doiiation.s, 
a fund for any of the following objects, that is to say :— 

(1.) For insuring a sum of money to be paid on the biilh of a 
member’s child, or on the death of a member, or for the funeral 
cxjionses of the wife or child of a member. 

(2.) For tlie relief or maintenance of the members, tlieir 
husbands, wives, children, brothers or sisters, nephews or nieces. 


in old age, sickness, or widowhood, or the cndoAvmcnt of mem¬ 
bers or nominees of members at any age. • 

(3.) For any purpose w’hicli shall be authorised by one of Her 
«*aje8ty’s Principal Secretaries of State, or in Scotland by the 
Lord Advocate, as a puriiose to which the powers and facilities 
of this Act ought to be extended : - 

Provided that no member shall subscribe or contract for an 
aiimiity exceeding 30/. per annum, or a sum payable on death 
or oil any other contingency exceeding 200/. 

Certain safeguards are provided by this Blatutc (s. 10) and by 
the 21 & 22 Vict. r. 101, a. 2, against })ayments being made on 
tiic death of a child, except upon conditions Avhicli must be 
observial by the, jipjdicant. 

Ni'-av so(!ieties may lx; fonned and rcgi.steTed under this Act, 
proA'ided tlieir rules, ennfonuing upon certain points to the re¬ 
quirements of H. 2.’), are snbiiiitted togeilier with an actuary’s 
cerlilicate of any tabulated scale of payments or anniiilies to the 
registrar, and approved of by him. Ib’ovi.sion is made for the 
alliajiiion of the rule.s, ainl for the ea.sy proof of them iu legal 
])roceeding.s ; for tlu- payment of sums under r)()/. Avitliout the 
necessity of taking out mlministration ; for the investment of 
the funds, and for the dissolution of the society or combination 
of it AA'itb another or other sociid-y or societies. Certain docu¬ 
ments Jin*, exempted from stamp duty. And the disputes arising 
Ix'tAvei'ii the .siiciety and any of its meinbcrs may be determined 
before Ji county court, or, if the rules ,so provide, by Iavo jus¬ 
tices ; llic trn.stees being enabled to siu* or lx*, siuxl in resjiect of 
the ]iro]tertv held by Ibeiu Avitli the privih'ges of public ofticers 
of (’liartere(l com])!inie.s. 

By H. 11, proviilenl, benevolent, and charitable institutions 
and societies, for the jmrpose. of relieving the ])hysical Avunts 
and nec.e.ssities of persons in ]x)or circuinsl:ince.s, or for improving 
the dAvellings of the lalxmring classes, or for granting ]x*nsions, 
or for ja’oA'iding hahitalions for the member.s, or other persons 
elected by Iheiu, are adniissihle. to certain of llie facilities and 
privileges conferred on friendly societies by this Act. 

Some, further amendments in re.s]>ect of legal proce.edings by 
or against tbe.se .societies AV(‘re enacted by tlie 21 & 22 Vict. c, 
101, and by the 23 v'c 24 Viet. c. .^>8. 

FRINGE, for upholstery, dres.s, and other u.ses, i.s an orna¬ 
mental edging of Avorsted or silk, made by jirocesses in Avlii^h 
Aveaving, tAvisling, and brjiiding are variously combined. In 
BiiAiDiNO Machink, JC. G. S. col. 30(1, a notion is given of one 
of the piAiceases. '‘I'he Aim ricans have, a inacliinc for fringing 
sliaAA’ls, iu whii-h the thrciids forming the fringe are tAviste.d to a 
proper tension; it does a kind of Avork previously done much 
more sloAvly hy hand. Silk fringes in groat variety are made 
for the manufacturers of military uniforms and accoutrements. 
He.ssr.s. Reed liaA'e introiluced a power-loom for wejiving Avithout 
shuttles thirty or forty ]>ioce.s of fringe simultaneously, hy a 
remarkable combimition of movements. ]\1. Villain, of Baris, 
has introduced a fringe-making niacbinc Avliich draws the nui- 
teria! off the bobbins, twists it., soavs it on a tape to form tlx* 
fringe, ;nid renders the twist of the cord permanent hy the. 
apidicaliun of h(;at. Fringe is much cmploye.il as an addition or 
ajqieiidiige to coach-lace. 

Canon Ibx’.k, in his Ib'pori. on Embroidery, at the London 
Intenuitional Exhibition of 1871, .shoAved hoAV the use and ]wo- 
(luction of fringe arose out of one of the m*c.c.ssitie.s of ordinary 
AA'eaA'ing. Domestic Avoavers of coarse Avoolhui cloili found that 
“ at botli ends of the AVJirji the. thriiuds throAvn across it by the 
sliiittle drujijicd down, and the end.s of the w'arp itself became 
iiiiiiivcllcd. To liinder this, the ready and obvious waiy Avas to 
lAvist each Btrand in the Avarp ; and thus, as those ends soon 
cjime to be unt.Avisted, tbej’’ shaped tbemselvcs into a fringe. In 
tinn* tlie thread.s of the. fringe, Avorked by the aiqilication of the 
needle in various Bhapes, hecamc a rude kind of Avliat is calle<l 
lace. At last, so elaborate and elegant did such fringes become, 
and so mnch admired, es]>ec.ially in linen and cotton textiles, 
that the working of them became a distinct article of industry.” 
Homewhcrc in the 14tli century, friiige.s began to be woven 
seiiarjit(*ly as edgings, to be sewed on the textile fabric em¬ 
ployed for'furniture. “ The earliest fringeft were always made to 
consist of tw'o, very often of siweral, ciuours, which Avero set to 
follow each other in regular succession, ,so as to show the variou.s 
colours of tlie different threads put into the weaving of the tex¬ 
tile, and thus kcjit about them the histoiy of their own origin. 
But now fringes arc almost always of one single colour, and 
quite unlike, in colour and material, tlie textile from Avhich they 
j liang. To put up any such sort of fringe is a kind of artistic false¬ 
hood, belying the real origin and puiqiort of this adornment. 
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FRONTAL (from Latin from, a forehead or front), a hroml 
metal band or plate*worn by the Qi’cek and Roman ladies 
either across or above tlu^ fonshead. The goddess Diana is 
sometimes repi’esented with this ornament, and, according to 
Homer, Hesiod, and Pindar, the Muses, the Hours, and the 
Fates, wore golden frontals. Horses and elephants are also 
represented witli them, and in the ‘ Iliad ’ the horses of Juno 
and Mars are describefl us being “ having golden 

frontals.” From i)as8ages in Exodus xiii. IG and Dent. vi. 8, and 
xi. 18, W'C find that frontlets w’orc to be worn by the Jews ui»m 
special occasions, in which case they were made of Btri])s of 
parchment and j)uL into four small tadls within a sfpuirc case. 
This case, Avhic-h avjis placed in the ctmtre of the forehead, 
had two thongs fastenial to it, which w'ere passed round tlie 
liead, and, being tied in a knot iit the back, iell ovt*r th(‘ breast. 
In Ecclesiastical Art the term frontal is applied to tlie decora¬ 
tions or hangings in front of a CJhristian altar. These. Avere ol 
three kinds. 1. Plates of jn’ccioiis mehil or enamel Avork em- 
bo.ssed with figure.s of saints, and ornainented with jcAA’els, 
such as that presented by the'. Kniperor Ilcnrv II., in KHI), 
to the (Cathedral at Rased, a)id AAdiieh Avas aftt'rw'ards in the 
collection at tlie Hotel Cliiny, Paris ; or of mosaic Avork, en¬ 
riched Avith gems, gilding, and glass. Wootl carved, painted 
and gilt, and sometimes forming an arcadi* of iinagi‘.s, of Avhich 
there is a fine bJth centiny examjde .at Westminster, Avhere the 
wood is alsfj inlaid Avith culoim^l glass or cjystal. 3. Hangings 
of some rich material, such as cloth of gold, silk, vel\n4, or tin* 
like, enriched with embroidery of needlework or seed-i>earls, 
and calleil also the (mii'jirndiniii, of Avhii-h tlier** is a sp<‘cinn'n ol 
Avdiitc silk, Icvqu Edward Ill., at Stee]>le Ashton, Wilts. 
There are also superb ones at St. Mark's, A’eiiice, at Toledo, aiul 
in numerous continental churches. 

(Smith, Dictionary of dreck and ii’onma Anti<iuifi(.^, ninh'r 
Ampyx; Dictionary of the Ilihlc, under Fioid hd.; Walcott’s 
Sacred Archmlogy; Fairholt’s UictiniKO’y of Tcnim in Art.) 

FROST. Under AT.MO.svifKnu; InfijI knck, E. 0. vol. i. col. 
GOG, &c., and undi.'r Sto.nk koii RriLiUNO, E. U., vol. vii. eol. 
8117, arc gmm some aecount of the forc(‘.H Avhich inlluencj' the 
decay of building materials. In the ease of si one, as ]H)inted 
out ill the articles just referred to, no single cause can be 
.'wigiicd for its disintegration ; for as Professor James Tliomson 
has noticed, cases may occur that an* nut leferable to a aoftening 
or Aveakening of the stone by the dissolving aAvay or oheniical 
eluiiigos of porti*ms of the material, hnt Avliere the crumbling is 
rather due to a disruptive force jiossessed by crystalliiu' matter 
in solidifying in the pores ami cavities from a liquor ]»ermeating 
the .stone. P>y the joint agency of moisture, and e\'aitoration the 
saline constituents of the, stone, may l*e dissolved, eoncentmted, 
and left to crystalli/e ; and the, solidilieatioii of crystalline 
matter in porous stones, whether it be ice funned by the freezing 
of Avater, or the crystallization of saline matter, it is not as 
generally BUiqiosed, by the expansion of tlie total volume of the 
liquid and the crystals jointly, that j»roduce.s a lluhl jiressurc in 
the ])ore.s of the .stone, hnt, on the, contrary, by a tendency of 
the crystals to increase in size Avhen in contact Avith a liquid 
that tends to deqiosit the same ciystalliin^ .snh.stance in the sidid 
state, even when in doing so the crvslals must ])ush out of tlieir 
way the porous Avails ol' the cavities in Avliicli th y are con¬ 
tained, and even though it he from li(|iior penneiiting these 
walls that they receive the materials for their iiici-ease. 

The.se views AAv.re brought before the Uambridge meeting of 
the Uritisli Association in ]8GiJ. At the Edinburgh meeting in | 
1871 some confirmatory examples Avere given. In Februarv, | 
1864, Professor Thomson shoAved that Avatcr in a pond liad, 
during frost, raised itself to heights of from -1 to G inches aboA-'e 
the water surface-level by permeating the earth bank formed of 
decomposed gimiite, wliicli it kept thoroughly Avet, and out of 
the upper surface of which it was made to ascimd by the frost, 
so as to freeze as columns of transparent ice, rather than freeze 
in the earth-pores. The columns were arranged in tiers one 
above another, the loAver ones having been formed later Ilian 
those above them, luid having pinshed the older ones np. From 
day to day during the frost tlie earth remained unfrozen, while 
a thick slab of columnar ice, .made up of 8uccea.sive tiers of 
coluran.s, Avas formed by the Avater coming up from the pond 
and insinuating itself forcibly under the ba8e.s of the ice columns, 
80 as to freeze there, pushing them up not by hydraulic jAres- 
sure, but by crystalline action. That i.s, “ water passed from a 
region of less than atmospheric pressure in the wet pores of the 
earth, into a place in the base of the columns, where it Avas 
subject to more than atmospheric pressure, and subject also to 


Htixisscs uneipial in din’ereur directions, from its being loaded 
with the mass of ice, and also Avith some gravel or cartliy sub¬ 
stances above it ; and this action AA'ent on rather than that the 
water would freeze, in the pores of the moist earthy bottom on 
whicli the column stood, and Avliicli Avas above the water surface- 
level of llie iiond.” 

FROST-RITE, tlus effect of cold on such exposed^parts as 
the nose and cars, fingers and toes. The. ajipearance of the part 
attacked Agarics Avith tlie intensity and duration of tlie cold, and 
may be. red, blue, or ashy Avhite.' '^riie pi'oj)er treatment of the 
frost-bite, consists in .aAMiidance of fives and Avarin rooms, and 
friction Avith siioav, fidlowed by friction with the hand. As one 
elfirct of the action of cold is to destroy sensation in the part 
attacked, the. sutferer often has his a1t(‘ntion called to it hy some 
ohsoTAair Avho iiote.s the change, of colour. 

FRUIT TRADE. Fruit culture, as a branch of trade, oAVes 
much to cheiiiiciil research ; for it is fouml th.at the ratio of 
.sugar in i‘re.sh fruit can be iiicri'ascd by c.iiltivalioii. Fresenius 
lias made imincrous exjierinuMit.s to detcriniiie the ratio of sugar, 
alliunn'n, .and .leid in several kinds of fruit AAdien in a .state ripe 
for eating. He satnmted and pressed the fruit, strained and 
analyseil the .solutions. He found in the jieacli 1*57 jier cent, of 
sng.ar, a])ricoi plnm 2T2, greengage ;M2, Mirabellc jdiiin 
o'.o.S, raspberry 4-00, hlackbeny 4*11, straAvhe.rry fi'Ui, bilberry 
.0*78, envrant G'lO, inns,sel plum G*2G, goo.seherry 7*J.^>, red ])e.ar 
7*4;i, .a]»phi 8 *:j 7, sour cherry, 8*77, nmlherry i)*if), sA\*ect cheny 
10*70, graj^e 14*!Ki. This list seems to .sIioav that SAA*eetness to 
the tongue, is not a .sure test of the ac.tiud ratio of sugar jnesent, 
it being possibly obscured by the juvsi'iiee of acids. Among 
grajies fi'ceseniiis has found tin* .loliannishcrg to contain most 
.sugar, among goosebiTries tin* large red, among currants the 
niediuin Avliite, among cherries the bright red, among jdunis the 
Mirabcllc, among apples the golden ])ippiii. 1’he most acid is 
found in the currant, the lejist in the pear. Tlic projioriiou of 
alhuinen is generally small ; 4'> Ib.s. of (>gg contain as much 
albumen a.s Ihs. of cherry, GfiO of gnipc, f)7() of strawberry, 
lOGO of apple, 2(U)0 of red ])car. 

The dried fruit trade, is generally iinderslood to mean raisins, 
dricil c,urranl.s,and ligs. Mahig.'i is a gre.'it rnntre of this trade, espe¬ 
cially for raisin.s. Every year from 1,2.')0,<)()() to 2,0()l),0()() boxes 
of Malaga rai.siiif arc drie.il and .sold, weighing to 40,000 

ton.s. England and tlic United States pure,base nearly half of 
the Avliole quantity, (.mr imjiorlations, both of fresli fruit and 
drieil fruit, have largely increased since 1850 (Fruit Tra.i>E, 
E. C. A'(d. i\'. col. 220 (. Taking the three principal items, in 
three, later years, the quantities str»od thus ;— 

18C.1. 18G.5. 1869. 

Unrrant.s . . 8:i2,7.'')7 cwls. 5K}7,2:11 .. !f44,48i) 

Raisins . . ;i!)(),08J „ :5(;,8,10G .. 307,84G 

Oranges and lemons l,2!).''»,3:iG hush. i,.'>00,74.5 . . l,!):3!),;iG3 

The trade circnl.u* of one of the fruit hroker.s gave the following 
as the quantities of foreign fruit in the lamdon bonded Avare- 
houses at one, time, in a recent ye.ar :— ( hirranls 8500 Ions, 
Valencia rai.sins 0.50 tiuis, Smyrna raisins 400 tons, Sultanas 
2.5,244 jiackages, Muscatels 42,78(5 packages, Turkey tigs 22,067 
packages, .Iordan almonds 2,.510 Imxes, jiriine.s .‘175 barrels and 
5(> cases, plums 22 cases, dates G barrels 4.*} cases and 12,190 
mats. 

FRUMENTV, Avheat buile.d in Avater till it is soft ; then 
dmined, mixed Avith milk, sweetened, and spiced Avitli nutmeg. 
In Somersetshire currants and eggs are. addia!. It is a Avliole.somc 
food, and is thoiighl to ])ossi‘ss slight aperient propertie.s. 
FLK.MI.SINE. [ PifKNYi., Anii.txf, Uoi.ours, E. (.1. S.] 
FUGQSOL, [FucusAAiiDE and Fucumine, 

E. C., vol. i\^ eol. 227 (. Tins compound, Avhich is isomeric Avith 
furfurol, is ]u*epared fioni different species of alga* by di.stilliiig 
tliem Avitli sliglitly dilnte.il sulphuiic acid. It is form(*d by the 
action of the aciil on an organic nrinciple, j»resent in the sea- 
w^eeds, and Avhich may be extracted by boiling them Avilli A’ery 
dilute Rulphuric acid. Fucusol is a coionr]e.ss liquid boiling at 
172®, and h.aving a specific gravity of 1*150. It appe.ars to bo an 
aldehyde, as when boiled Avitli argentic oxide and Av.ater it is 
oxidi.sed and yields j8 pyromneif* acid, i.soineric Avitli OKliiiaiy 
pyromucic acid. (Stenhouse, Ann. Chem, Dharm., \xxv. 301, 
and Ixxiv. 278 ; Proc. lioij. Snr., xx. 80.) 

FUEL. [Boiler, E. u. S. col. 315.] All that needs to be 
given in the present article is an account of some special forms 
of fuel, of comparatively recent introduction. 

Agglomerated fuck. 'iMany attempts have been made to render 
.slack coal, coal screenings, and other pulverised coal, of which 




loss 


FUEL. 


FULLER’S EARTH. 


1084 


thotiBands ()f tons are produced amiutilly at our collieries, avail- of the tenipcratiirc attained. It appears that sixteen pounds and 
ahlc for use in raisin'; st('nnj. Slack coal, fjom its cheapness, is a half of waiter have been evai)orated in ordinary boilers for 
largely used in the finiiac(!S of land boilers, Imt it burns waste- each pound of liquid fuel bunit, a result which may be con- 
fully, and has little more than half the evaporative efficiency of sidered to show about fjO ])cr cent, higher efficiency tliaii ordi- 
an equal weight of coal in larger masses. Hence it has occurred nary coal. This is due jairtly to the larger proportion of 
to various inventors to mould slack coal into bricks, under pi-es- hydrogen iji licpiid fuel, but chiefly to the fact that it can be 
sure, and with the assistance of some cementing material. The bunil more perfectly and witli less excess of air than ordinary 
artificial fuel so pri'jjared is often termed agglomerated fuel. A coal. The intensity of tempe^ruture in the furnace is, therefore, 
fuel of this kind has been largely maunl'actured in Belgium of higher, the velocity of the products of combustion in the flues 
coal dust cemented u ilh clay, and compressed into bricks. These is less, and less heat is carried off in the chimney. One of the 
Belgian bricks bum slowly, and jiroduce a great amount of difliciilties in the storage of liquid fuel is its great dilutibility 
clinkers. ’J'hey have been largely used for some, pinposes, but with e.lianges of Icmpcratuie. 

they do not answer well Jbr raising steam. 1'wo .somewhat ruhrrisvd fud. Mr. Cram](ton and some other inventors arc 
similar patent fuels were, at one time inajinfactured in this seeking to attain the ])erieet cuiiilmstion of .slack eoalhy a totally 
country. One comj>oHed of coal, day, lime, ami a little alum, diHereJit metho«l to that describeil tibove. Instead of agglo- 
salt, and gypsum. This hud a Ioav i‘vaj)oratiAe ])OAver, and is mernting the coal into briquettes, liny ])ulveiise it still further 
objeetionabm for the same reasons as those; aiplicalde to Belgian into tin* linest jiossible dual. It is tlieii leloAvn into the furnace, 
bricks. The other i»aic‘nt fuel consisted of one ton of coal ehist and burns jis it enters, almost AAutli the same liu;ility as the spray 
mixed with sixteen gallons of coal tar, .and llu ji eonqn-esx'd. of liquid fuel. The greatest dillicnlty to he overcome in th(‘, 
^licn tried hy the eomniissioiK is of llu* Adniirally, Avho re- a]i|dieatiou »tf this ]>lan is the mechanical ]mlverising of the 
])orted on coals for the navy, tiny found the eva])oiali\’e fuel. This Mr. Crumpton ellccts bv grinding. In the furnaces 
efficiency of ihi.s e(»al to In* higli, Imt tJiat it ])roduee<l mueJi on Mr.(>.ain])toirs jdansal. Woolwich,tlie fuel is fed from ahojqier 
smoke. Fuel of this kiml has lucn e\j)orteil for uso on Indian on t<* a ]«iif of smooth roller.^jju'ovision being made to ensure the 
railways. Tn France an aiiiiiciul I'nel of this kijnl is nnule, imt siqqtly to the rollers being continuous. The rollers regulate the 
only from coal scri'cnings, but. ftdin tin- jirodiuu* of lliin seams of su])ply to tlie fumaee. The ])oAAalered coal dust falling from the 
coal Avhicli it w’onld not i)ay t(t AA'ork at all, ex( e]>t for the jar- rollers is received in u series of i)i])( s, through Avhicli it is in¬ 
fection to which tli(‘ mamifactiire of agglomerated fuel has been jeeled into the furnace hy means oi jets of jiir sujijdiedhy a fan. 
carrietl in that country, and the high juice which that fuel eoin- The jets enter Hm; eonilnistion clmml»er hori/ontally, properly 
inands. The French agglomerated fuel is jucjsired hy lii\4 mixed Avith air, and ignite above a tinthrick hearth, wliieii re- 
Avashing the C(jnl dust or .'>niull coal, and Iheii mingling it Avilh jdaees the ordimiry grab-l)a]s. The success of Mi-, (h-amjd-on’s 
tar or tarry jutch (that is, tor from which tio jier cent, of veda- jilans may he judged from the folloAving facts (((noted from 
tile products Inue been di iven oil hy dislillutionl, or Avilh jiitcli ‘ Fngluei;ring,’ vol. x.), it being jireinised that at Woolwich the 
L’om Avhieli all volatile jiroducts have heeii removed. When juilverised fuel is iiilrodueed, not into tlie furnace of a sleani- 
inanufactiired with tai-, the fuel lainisAvitli a. good deal of sinoki*, boiler, hut into a furnac(‘ for heating iron :—(J) The furnace has 
as is the cas(‘ with the FnglisJi jiateiil fm.-l mentioned above; turned out lifly successive lieats, averaging .'50 cut. eaeli, Avith- 
nnd hence pitch is now eiujdoycd instead ,'us the ei-nienting out the handles regulating tlu- sujqylies of air and coal luudiig 
material. From 7 to 10 |)er ci-nl'. of jiilcli is cmj)Ioyed, and is been once moved. (2) The find rc(|iiired has frequently been 
mixed with the coal dust at a tc-niju-ralnK* of about 212". The less than T) ewt. of coal jior tun of blooms, and the AVeekly 
mixture is then UK-Uilih-d hy eomjiression into hrick.s of ten to averages do not exceed O cwl. j)er ton. (li) The intensity of the 
tAventy jiouuds AveighI, or into blocks of half a ton in Aveiglit. Tlic heat is shoAvn ly an exjterinienL in whicli 25 11)S. of jtuddle bar, 
lu’cssure used is said to he about one ton jter .‘=(|uare inch. For jdaced in a ])ot in the furnace, Aven* melled in an liuiu- and 

the French navy, bricks of tAvenly jxtunds Aveiglit are usc-d, and tliree-(juarler.s. run into a mould and cooled. Tlie ingot was 

they arc inquired to he hard, sonorous, and almost odourless, found jierfectly malleable, and, when liammcred out, shoAved 
Tluiir density must not he less than Mb. Tluy must Jiglit a tensile slrcjiglh of tAvi-idy-lAvo t(»ns. d'his iron contained only 

easily, burn with a clear Ihnue, and with only a light grey (ro4 jier cent, of earhon. 

smobe. The, prfijiortion of cinder and ash must not exceed 10 Messrs. Wlieljtley and Ston-r, of Boston, have also ajtjtlied 
per cent., and the evajioraling ellieic'ncy must he e((nal to that, jmlverised fuel in furnaces, and their jtlans diller from Mr. 
of steam coal. That luanufactuvers can jtroducc a fuel satisfying (’ramjtton s ehielly in tlii.s, that the. slack coal is jtiilverised in 
these requirements is a jn-oof that the dillicullics of utilising the blowing fan itself, being beaten to jueces by tin- revolving 
diist coal have been very eoiujdelely (Avercon 10 . arms of the fan. Tlie fan is divided into tA\o ehaAiihers hy a 

The eomjiression of the bricks of j'ucl is dlVcled by machinery diaj»hragm, parjdlel to tlie direction of revolution. The chaiiiher 
somewliatsimilarto ordinary hi'ickniaking machinery,hut capable on one .side is juecisely like tlial of an ordinary fan. TJie other 
of giving heavier pressure to the I irieks. cliamher dill'ens only in this, that there is no outlet cxeejit 

Liquid fad. A ery much attention is directed at the jireseiit throngh the central jiarl of tlie dianliriigm into the blowing 
time to the possibility of using shah; oil, creosote, dead t»il, and cliamlier. Tlie co;d is fed into tliis closed ehamher, where it is 
other refuse licjuid hydrocurbons as a. fuel for generating steam. juilA'criscd ; it passes through the diaphragm into the hloAviiig 
Their advantages, siipjiosirig tJial they could he succe.'jsfully and cliamher, where it mingles with the air, and is driven away like 
economically used, Avouhl be A^ery great, esjieeially for steam- a cloud of dense smoke. In order that the fan may act cifec- 
hoilers on hoard sliijis. In the iirst jdaee, llie eiiornious and lively in ]»ulverisi]ig tlic fuel, its jK'rijdie.ry must run at 10,000 
trjdng labour cxjiended in stoking Avitli solid fuel Avould he feet jicr minute. It is found to he advisable not to snpjily all 
saved, the liijuid fuel being punquMl into the fui'iiace.s, or other- the air for eomhn.stioii throngh tlie jiulve.rising and feecting fan, 
Avise mcclianically Kujijdied. In tlie next jdaee, from their hut only so much ns is necessary to float the i'nel. 
higher evajiorative efficiency and much closer stoAving, A'cssels Um fimatcesf. Yet another method of utilising inferior fuels 
could either cany a larger sujmly of fuel, or could utilise tlie is th<* system introduced by Mr. Siemens. Mr. Siemens’s jilans 
space and disjilaceineiit saved, by carrying a larger cargo. Jii involve Iavo distinct princijih's :—(1) The sloAV distillation of the 
some of the plans for using liquid fuel, It is (listrihuled in sju’ay, fuel, luid its eoiiA'crsion into completely gaseous combustible 
hy means of steam jets, omt lirehiiek siirlaecs in tlie furnace of products. (2) The eonii»lele utilisation of all tlio heat jwoduced 
the boiler. These, lirelirick surliu-es rajiidly become red liot, l>y coiuhu.stion hy regeiieralors, Avliicli, as it Avere, trap all the 
ami the luel then burns continuously as it enlers the funiaee. heat, Avhieh ordinarily jiasses uAA'uy hy the cliiniiiey, and gm it 
Another method of using it is to fust, evajAorntc <jr distil the hack to the gaseous jiruilucls just entering the funiace to he 
creo,sote in small vertical toilers or vapour-generators, and to huriil. [Regenpjuativk Furnace, E. (J. 8.] 
conduct the vaporised fuel into the furnace, of tlie steam-boiler, FUEL ECONOMISER, in the furnaces and boilers of some 
where it is ignited. At starting, an ordinary coal lire is kindled stcaiu-eiigiiies, is an anaiigement of juTieB in the main flue 
under the generators. But when the creosote vajiour attains a behind the boiler. Water lioAving through these pipes becomes 
pressure of about twenty pounds jicr wpuire iiicli, a portion of wanned, and feeds the boiler at a temperature nmch higher than 
the vapour is conducted into the lirehox of the g(;nerators, and that of onlinary cold Avater. A self-acting apjiaratus scrapes off 
supplies, by its combustion, all the heat necessary for the evapo- the soot witli which the outside c'f the pipes becomes covered, 
ration of the liquid fuel. All these plans have been tned with from the smoke in the flue, and which Avould otherwise retard 
a considerable measure of success. At Woohvich, h(>iler-i>latc the passage of heat through the metal of the pipes to the water 
funiaces have been worked wiUi liquid fuel, the advantages of inside. 

liquid fuel in that case being the high intensity and eteadiness FULLER’S EARTH, a soft, unctuous clay, prepared fur use 
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liy beinp first dried in the oven, and then thrown nto cold 
water and thoroughly washed. It is used, as its name implies, 
in the process of fulling, to extract oil and grease from cloth ; 
also as a filter for oils, and as a cooling and healing application 
to iiiilamod ])arts. 

FUMARIC ACID, C.IIA = " | CU(COHo) (^^0,0,11,0,) 
fE. C., vol. iv. col. 2.301. This acid, which is contained in fumi¬ 
tory, Iceland moss, and Glaudiun liUriim, is must conveniently 
jwepared hy the action of heat on malic or maleic acids. 
When its .‘Kjueons solution is treated with reducing agents, such 
as sodium amalgam or hydriodic jichl, it takes ii]) a mole¬ 
cule of hydrogen and lteeomi‘s converted into succinic acid — 


CHa(aOH..) 

OHa(COHo) 




FUMARINE, a basic suhstance extracted from Fnmnrin 
ofi-cinalis, which, when in flower, contains 5 or (» per cent, of it. 
It crystallizes in six-sided nionoclinic. prisms, which .‘ini soliiMe 
in alcohol, sjiaringly soUihle in water, insolnhle in ether. Its 
solution lias a hitter taste and alkaline readinii. it forms 
crystalline salts with hydrochloric, acid, sulphuric, acid, and 
acetic acid. (Preus.s, Zdts. (thrin.y ii. dl4.) 

FUME. The. processes desci'ihed in Lkad M.wnp.vcTruK 
[E. (_). vol. V. eol. 1-lSj cause. t.lu* evolution of a largt^ «piantity 
of smoko or va]>our, which cemtains a fine greyish-white, snh- 
staue.e called latd faint'. This fume is idiuost pure sulphate- of 
lead, deposited in the Hue, of the snieliiug-furnaee. JSearly a 
century ago, liisho]> Watson showed how this rich residue might 
he saved at the Derbyshire lead works, either hy causing it to 
])ass through water, or hy siih.sidence in a long horizontal 
chimney. The. attempts wdiieli have been made to carry this 
HUggi'stiou into [iractici! have hei'n only partially successful, 
owing to the, (ixtreme fineness of the fume rendering suhsidenee 
or deposition difficult. On one. system, the. fume pas.ses into 
large e.hanihers, where fine j('.ts of Aviit.er or steam ah.sorh it; the 
separation to he, afterwards ctfected. On another, the. fume, is forced 
through water hy means of ]tnnip.s. 'I’Jie most elfectual ])lan, 
however, is found to hi; the enijiloynient of nearly horizontal Hues 
of great length—only jirac.ticahle in u harreu <listriet where 
the surface laud is of snnill value. H’lieni is a gentle ascent from 
one end of the Hue to the other, either in a continuous incline 
or up a series of zigzags ; a lofty shaft at the higluT end creates 
a draught; while man-holes at. intervals give aee,e.ss to the in¬ 
terior to remove the dejiosited fume. At Mr. Ijcauniont's lead 
works, near the. coniines of Northnnihiuhind, Durham, and 
Westmoreland, there art'. fume-Hues averaging 37<M» yards—niort; 
than tw'o miles in length ; these lliu's are eiglit fetjt hy six in 
ero.ss section ; and in (.me year HOO tons of lead hav<‘. been 
obtained from them. 'JMie fume, when ohtained, is treated as an 
ore of l(.*ad. hi Wales it is u.sually mixed with slags rich in snl- 
pluiti', and all smelted together ; in Northuniherlaml, the jdaii 
more generally fullow'('d is to work the fume int.<.» lum])s by 
heating and softening, and then smelting it on the slag liearth of 
a blast furnace. 

FUMIGATION. Under this In'.ading [E. G. vol. iv. r(d. 
230] some reference has been made to the ajiplication of airs and 
vapours to the human body in the treatment of dis(‘as(!, and of 
the use of certain gase.s as purifiers of the atu*o-<pliere; and 
especially of chlorine, as illustnited on the large scale in the 
fumigation of Millhank Prison, by Faraday, in hS2r>. The.mode 
of action of the choridcs of lime and soda is also fully explained 
hy reference to the experiments of M. Gu.altiiir de Gluuhry. lint 
the whole subject of dcodoranls, disiiifccUrntit, and anURqitics has 
yet to he treated in a systematic, maimer, and the relative virtues 
of the several substances, Ihmids, and gases now used as ]*iu*ilu;rs 
of the air and the matters that coiitainiiiate it, to he .asciirkiined 
and determined. This procedure is rendered the more necessary 
ill consequence of the additions to our knowledge arising out of 
the inquiries instigated hy the (Vxttle Plague, as emh(»die(l in tJie 
Reports of 18(56. 

Animal bodies taint tlie air that surrounds them in two w'ays : 
—by direct odorous exhalations from the skin Jind lungs, and by 
the discharge of solid and licjuid matters, which have, not only a 
repulsive odour of their own, hut are prone to take on decompu- 
sition, by which a further pollution of the air is brought about. 
In the cities of fonner times, before efficient drainage, mechani¬ 
cal water-supply, and the work of the scavenger were brought 
to bear, the inhabitants were largely dependent on the unpaid 
services of dogs and cats, consuming many matters wliich would 
otherwise have passed into decomposition, but leaving behind as 


a serious drawback, the more concentrated excreta of their own 
bodies. This natural method, which still obtains in many 
Eastern cities, has long fallen into disuse under the more artifi¬ 
cial life of civilised communities ; and now we bring to bear at 
the same. time, ou the air we hri'atlie the cleansing properties of 
water, of jaire air, and of various chemical products. We wash, 
blow, and sweei^ away muc.h that is offensive .aTKl dangerous, and 
Ave .supjileinont tliis needful AA'ork hy tlie jiioduct.s of the labo¬ 
ratory. 

If we look a little more closely into llie work Ave have to do 
in the service of men (leaving the case of animals and their 
surroundings untonche.d), avo ri‘c.ogiii.s(>. as things to be jmiclically 
dealt Avitli the dii’ect gaseous emanations from the human body 
in liealth and disease, and its S(did and liipiid discharges. The 
]iurific.ation of air tainted by the lir.st of these, when healthy 
person.s .are. the source, of ilie impurity, may he. summed up in 
the one word I'eatilnlioii — AT.ntilation by the draft of open 
o])p(>siLe AviiidoAvs and doors; hy the. upward current through 
the ojien chimney, Avilh the a.'^sistance of the fire, in the gi’ate ; 
by llic laimiiig movement of doors on their hinges ; and, in cer¬ 
tain cases (as in crowded factm ics and Avorksho])s), hy ]mm])s or 
fans, work(sl hy machinery or hy hand. [Waumino and Vkn- 
Tii.ATioM, F.. ('. vol. viii. col. 707. j Ihit, in sieknos.s, the human 
body I>econies the source of jxdliitkni to the air in the same t.\A’o 
ways, and in a degree so much inoie. ollensi\'e and dangerous 
that imme(liate and effec.live mi'asunis Inmi to he resorted to for 
tin* comfort id' nurses and olhers iu atteiidauce ; and, in ('.ases of 
infections and contagious maladies, for their iirutection against 
disi'ase. H^'liis sjiecial aspect of our subject Avill he best con¬ 
sidered under its own a])])ro|U’iate heading [Nursino and 
Manack.aiknt Ol’ TllK Sll'k, E. S. |. 

In this article, then, AVe sliall treat the subject of deodorising 
and disiiifec.ling, in the Avidest sense of those terms, and in the.ir 
application to tlie air, to tlie mailers by wliich it is usually coii- 
t.iminaled, ami to the infeclioii.s or cmitagiuus essences that are 
e.xcept ion ally miviMl Avilh it. 

'i’lie pruce.ss of deodorising, as distinguished from that of dis- 
inlVctioii ]»rojierIy so call(‘il, may IniAM* to )»e apjdied lo tJie air, 
(tr lo the malleis which taint it, either with their inhi'nmt odour 
or Avith tho.se that result from tlu'ir imtrefaction or decay. 

I. y/o! Jhvdtf/’isiuii of the Air, Setting asiile mere changes 
and r(‘])lac(*m('nts of air, as liroiiglit aliout hy ventilation, and 
such comaMlmeiils or ahalements of odour as arise from the 
dilhision of scents or of the smoke of cascarilla hark, benzoin, 
jimipcr lierries, aromatic, pastili's, and the like, we hav<*. to exa¬ 
mine, under this head those substances Avhicli act hy decompos¬ 
ing the odorous or other imjmrities of the air. Among tliese 
Ave recogui.se as live from odour (nnle.ss whi'u concentrated, and 
lliou it is recognised hy its jiuugent action on the uosLiils) car¬ 
bonic acid ami also I'arhouic. oxide, and dilute, free amniouia, 
and th(' carburetteil liydrogiui gas ; and as odorous and olfensive 
the suljdiiiretted and ])lio.s|>h()r(‘tted hydrogen gases and the 
sulphidi' of ammonium. There are also those odours direct 
from th(' skin ainl lungs, Avhich dilh>r in ditferent persons, and 
ill the same jkt.soh at dilVereiit time.s, of Avhic.ti the com¬ 
position and action are alike unknow'ii, hut Avhicli probably 
consist of ammonia in union willi acetic, butyric, and A’alerianic 
acids. 

The agents Avhich oillicr destroy odour, or otherwise purify 
air c.ontJiiniiig any, .seviiral, or all, of tlie.se foreign ga.ses, are of 
two kinds—tlio.se that, not lieiiig volatile, act on the air through 
contact with succe.ssive jiortions of it, or being volatile dilfuso 
themseU'es through the sjiace Avhicli the air fills, and evcrywheie 
decoiiij>ose the gases it contains. 

To the first category belong finely divided charcoal (especially 
.animal charcoal) ; qnick-linie (moistened, or mixed Avitli AAaiter 
as milk of lime); the permanganates of potash and soda (Condy's 
Iluid); the chlorido of zinc (Biirneti’s iluid) ; the chloride of aiu- 
minium (cliloralnm); and t.lie nitrate of lead (Ledoyen's liquid). 
Ah to the action of these deodorants :—that of charcoal jiowdia* 
is partly ahsoi’ption and partly oxidation, sejiarating and absorb¬ 
ing oxygen from the air, and uhsorhing sululiuretted hydrogen ; 
that of quick-lime direct combination Avitli carbonic acid and 
with Hulphide of ammonium ; that of the permanganates, oxi¬ 
dation, and conaeijnent di^stniction of organic matter, and quick 
decomiKisition of ammoniacal compounds *; that of the several 
chlorides the gradual release of chlorine, which promiitly and 
surely decomposes suljdiuretted hydrogen and sulphide of om- 

♦ Accordiiiff to Ilofiuann, flio poriuiingauatos are excellent deodorants of 
tlio person and clothes of tlio.sc avIio smoke tobacco. The permanganate 
of soda taken into the mouth promptly correctB the breath. 
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monium by -withdrawiiip; liydrogen. The release of chlorine 
from its compouiuls is brouglit about by the union of the car¬ 
bonic acid in the air uitii the bases witli which the clilorine is 
united. And ijci-e it may be remarked tlmt, in apartments occu¬ 
pied by Iiuniau beings, carbonic acid, the product of respiration, 
IS always ])resiiiit in quantity suflicient to bring about tliis 
whol(?sonie combination witli the bases of the chlorides, and the 
consequent gradual extrication of chlorine to dijiusci itself 
through the air, and ellect its salutary coinbiiiations. 

To the second category (or tlie volati^^ agents tliat act hy 
diffusion through ilu' air) belong free chlorim^, and tlmt wliicli 
is readily disengaged from such chlorides us those of lime, soda, 
or i)otasij, when moisttaied or dissolvctl ; iodine and hro- 
miiKi; the nitrous and sulphurous acids ; the fumes of vinegar ; 
and ozone artificially ]»roduecd. Of these, free eldoiine, iodine, 
and bromine, and chlorine jis given od' tVoiu the eomiKmu<ls 
most readily dissolved and decomjtosed, act cliielly hy uhstnict- 
iug hydrogen from the otleiisive gases <d' whicli it forms a con¬ 
stituent ; tlu; nitrons acid, hy reaclily giving up one oqiuvalent 
of its oxygen to iiny snhslance sns(‘ej)tible of oxidation, passing 
iiitij tlie binoxide, and again absorbing an equivalent of oxygi'U, 
which it again imparts, jind so on ; sidplinrttus iicids hy comhin- 
ing with ajnmonm, deenjiqxisijjg snlphinctted hydrogen, and 
aiTesting the growth (d‘ low ^■egl•table and animal oiganisius ; 
llic fumes of vinegar, as cumhining w'itli amnunda ; and, lastly, 
ozone, as an uctiv(^ and eflicient oxidizer. 

Of the host modes (jf jiroducing and using these deodorants, 
and of the cases to which tlu-y are sevi'vally adapted, something 
more will be said prestmlly ; but it may i>e. well t(» ])i*int out 
that the matters eiuidoyod should expose, a large surfaee. to the 
air, if they are not volatile, and la* widely ditlused if they are. 
This is acconqilished by exposing solutions in large, shallow' 
dishes, or large surfaces of linen, cotton, or paper fre«|nenlly 
moistened with them. Liquids may also be disjjci-sed, iu some 
cases, as a hue sjway. 

2. Thf. 1 U’ihhviiiUKj of thr Kjrrrtn. d’he. luatter.s discharged 
from the Ijealtliy liuniau body in their ice.cnt state are endowed 
with a charae.tei'islic animal odour, wliieh sliould be distiuguished 
from tliat which they give out when the process of putrefaction 
has been set up in tiniin. And thi.s is e<|nally true of the un- 
mixed excreta and of that helerogeiu'ous Iluid wdiich is (•onv<'yed 
hy the sewers of a town. Recent sewage, as it runs tlirongh the 
drains, has only thi.s animal odour : it is not till it ha,s time to 
stagnate that the products of putrel'act ioji can be detected in it. 
So that iu dealing W'illi tlie excreta in their unmixed state, as 
thi'y are freshly discharged, we haxe to adcqit wliut may be 
called Avith propriety a preventive ixilii’y, and alter ]uitreraetive 
changes have been set u]), a eorrective one ; and tin*, same diller- 
ence of treatment is ie(|uired for tlie mixeil matters held in sus¬ 
pension or solution in sewage. 

The preventive treatment of I'ceent excreta sliould consist in the 
prompt addition to tliem of such malter.s, and in sucli qinintily, 
as shall absorb all free moisture, and with it the animal odour, 
and furthennore, hy this drying process, render putrefaction ini- 

S ossiblc. The substances Avliieli possess this proj)ertv are, the 
ry sifted ashe.s of our lires ; dry eai tli, esjiecially dried clay, 
loam, brick earth, or suiiace. soil; and, iu an eminent degree, 
recently bunit and finely divided clianaial. 

The corrective treatment of excreta in Avhicli putrefactive 
changes liave been set up, con.sists in tlie addition to tliein of solu¬ 
tions containing soluble sails of wliich the laws readily combine 
with sulpliurett<al hydrogen, or .sul])liiile of animonium, so as to 
form harmless sulphides ; or soluble clilorides, whicli yield IVis; 
chlorine to decoiiqiose tliose, ulleiisive gases by combining with 
their hydrogen. 

Oojiperas (sulphate of iron), ])eicliluiide of iron, quick¬ 
lime, and aliuii, folhnved by qnickdinie, act iu the first Avay ; 
the chlorides of lime, soda, alumina, or zinc, in the see.«tnd. IVi- 
niauganate of potash is also found very ellicieiit, esjiecially in 
the sick-room. Carbolic acid, and the disinfecting jiowders that 
contain it, are not deodorants, but belong to the more iiiijiort- 
onl category of disinfectants and antiseptic.^. 

In the emptying of cessjtools, and in dealing witli olleiisive 
Bewag<‘, a selection will have to he made among the substances 
iust enumerated. Suflice it to okservi', that when cesspotds are 
emptied, as is common in our towns, by diluting the contents 
W'ith Avater containing some deodorant, and tlien discharging the 
liquid into the se.Aver, Ave virtually convert the half-solid mass 
into sewage ; so that Avliat is true of the one must hold good of 
the, other. But when, as in country parts, we cannot adopt this 
plan, the best alteniaiivc is to add so much dry ashes or earth, 


mixed with finely powdered copperas, as shall reduce the material 
to a solid inodorous substance that may be dug out. 

Up to this time our attention has been given to the action of 
deodorants, or matters Avliicli remove and correct offensive 
odours. But iu doing this Ave huA e rather promoted comfort than 
Avarded off disease. \Ve have been dealing W’ith things that act 
rather us nurses than as jioreiits of disease. With the exception, 
]H!rhaps, of scAver gases, as tliey escape into our houses and con¬ 
tinuously i^ollute. the air we breatlie, impairing health, and at 
length oe.easioning the typhoid or enteric fonn of fever, deodo¬ 
rants, as such, seem to have no jioAver to destroy the subtle 
essence, or true, cause of di.se.a,se. NeA^ertheles-s, among the 
gase.-ralready ti-eate<l of as deoilormits, there is one at least (sul¬ 
phurous acid) that also ])t),s,ses.ses claims to lie classed aintmg 
disiiifeetanl.s and anli.siptics ; and one of comjiaratively recent 
intreduetioii (carholic acid) that is i‘(pially entitled to ho so 
considered. And thongli Ave liave no knowledge of the true 
nature of the emauations fi-Din the sick Avliich give rise to the 
saiin* sic.kness in others, it is not unreasonable to assume that 
tliey hear a close analogy to tliose lou' organisms to Avhich the 
yeasf-])lant, ami others of tlie same class, owe their Avomlorfnl 
projierty of quick growth and raiiid multi])licatiun. So that the 
term ::ijinotie is not ill ajipliial to the di.seases tJiat jiass from one 
person to amdlier in such manner that the most minnto (quantity 
transferred from a sick to a lu'althy ])ersoii can till his Avholo 
frame Avilli a material wliicli, in its tiini, and in the same minute 
ipi.intity, shall stir up the same, disorder in another healthy 
frame, and so on in any numbi'r of cases. The term embodies a 
vii-AV of things so reasonalili* and proltahle. that W'e are fully jns- 
tilied in acting upon il, and in ]»roc('e.diiig to imtuire. whether 
there are any known substances, solid, liiiuid, or aeriform, AA’hicli 
are so Imstile to the loAvest lorms of life Avith AA'hich A\’'e arc 
acquainted as to he iu all probability destructi\'e. of the invisible 
eanscs of di.sease. Such things, if tliey exist, Avill be entitled to 
be eon.sideivil and treated of as bolli 

J finin/eetiinlH utul ant inept left. ^Pliese, it is scarcely necessaiy 
to olrserve, have a Avider a]ii»lication lliau mere disinfectants. 
They may have, to be brought to bear not only on the atmo¬ 
sphere and the excreta Avhicli ])ollute it, but on the Avails and 
furniture of .'qKirtnn'uts, on clothes and bedding, on the persons 
(if c.onA’-ah'scents, and on the bodies of tlie dead. 

The most oliAMous and mitiiral disinfectant is dilution by 
AAiiler and tlie several clean,sing proce.s.scs of the Ava,sh-hcm.se aAid 
laundry ; and these, have, a wide range of ajqilieation to body 
linen and bedding. Next, in order, it is natural to mention 
(‘xposure to heat; this, if apjdieil as dry lii>at, and carried to a 
])oint somewhat in excess of tin' temperature of boiling Avater 
(say 240'’ Falir.), and coiitiniieil from half an linnr to an hour, is 
a complete disinfectant and antist'ptie, jiarlly hy rendering tlie 
air itself a more ellicieut oxidisiT. .As belonguig to the air, 
ozone ought liere. to be mentioned : it is the ae.tive form of 
oxygen, and, Avhon it abounds in the air, iiromotes its jmrifying 
action; its use must, lioAvever, be limited, on account of tlie 
dilllculty of [irodiicing it in any quantity. Quick-lime, as used 
in the ])rocess of lime-wasliing, is anotlier disinfectant of acknoAV- 
ledgiul elUeacy. The remaining disinfectants and antiseptics are 
all th().se acid A'anoiirs Avliicli, Avlietlier tlirongli tlieir activity or 
by being ditlused tlirongh the air in large. ([Uiuitity, niu.st prove 
destructi\o- to the loAver forms of animal and A'egetable life. 
Among lliese, sulplinroii.s acid gas (certainly the oldest of its 
e.lu.ss) is also the most effectual ; for it is knoAvn to he most de¬ 
structive of both kinds of life, and to decompose A'eiy completely 
all odours and emanations wiiich liave ammonia for their ha.se . 
it is, llierefore, to he commended both as a deodorant and ns a 
disinfectant and antisejitic. The only member of this class tluit 
can be placed in competition Avith it is one recently, but already 
very largely, introduced into practice— earbolic acul —the active 
principle, of the very ancient iiiniigant, tar. It amsts fermenta¬ 
tion, and kills most insects, AA'hich instinctively dislike and avoid 
it; it j’enders the vaccine virus inert, and it ailays the pain and 
irritation arising from the stings of bee.s, wasps, liornets, aiitl 
gnats. It is, therefore, at least a.s effective, for purposes of dis¬ 
infection as sulphurous acid, but is not a deodoratit, and in 
this alone i.s it inferior tu it. The virtues of the tar acids may 
lie said to haA’'C been eonclusively established hy the researches 
consequent on the cat tle plague, Avhich also fully confirmed what 
AA'as already known of tlie corrective properties of the fumes of 
suhplmr. 

Leaving now the sulphurous acid gas and the carbolic acid in 
the position they claim as the most efficient of disinfectants and 
antiseptics, it may be AA’ell to consider briefly the general prin- 
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ciplea wliicli ought to guide us in the sulection of fitting puri¬ 
fiers, as well as the special principles wliich should pi’csidc over 
tJieir application to particular purposes. 

As a general rule, then, we ought to prefer non-poisonous to 
poisonous substances, bearing in mind the fact that the stronger 
solutions of the chlorides, such as chloride of zinc, as sold in 
Burnett’s liquid, and carbolic acid, are active irritant poisons, 
and have several times proved fatal. Wc ought also to avoid 
the use of chlorine and iodine, except in small quantity, and the 
nitrous and sulphurous acids in occupied and well-furnished 
apartments, paitly because they iiritate tins lungs, and partly 
because of their hleacliing and destructive j)ro])i'rties. 

This article may be advantageously brought to a close by 
treating briefly of the several deodorants and disinfectants in 
alphabetical order, giving useful hints for their juvparation and 
practical application, ami noting the principal ]>ur 2 )osc.s toAvhieh 
they are scvemlly applicable. 

1. Carlolic acid. Aiq)licabhi in all ease's in wdncli its rslonr 
does not constitute a serious objectiun. One jiaii of the sdlution 
sold in the shojts at Ls'. the ])int nmy be diluted with from 10 
to 100 parts of w’ater, .'iC(!ording to the purpose for whi«di it is 
used. For rcjoms, a wine-glassful to a pint of water may be 
used as a sjiray, or for welting clothes suspe-mied in llu; air. 
For sewage and cess])ools a wine-glassful of llu* saino to u gallon 
of water 'Will Butlice. Tt may be. used for the ]H*rson in weak 
solution, or as a soap ; and the carbolates in substance arc ap¬ 
plicable to many cleansing ])nr])oses, and in drains ami cesspools. 

2. (Jharcoal should be recently burnt and line.ly divided, and 
animal charcoal is to be ])re.lerred. It is ns(‘ful in sick-rooms 
and hospitals, in filters, in res]nrat.oTs for persons c.\pose«l to 
foul gases, as snggcisted by Dr. Stenhonse, ns a nn*ans of absorb¬ 
ing the foul gases of sewers, and as an addition to dry (*arth in 
closets. 

3. OhlorivC; In inhabitiid rooms, Ibis gas is coniinonly dis¬ 
engaged from the cJilorides of lime and soda, plac(td here and 
there in saucers or slialluw dislics, an<l moistened with wat<.‘r. 
The gas is given off more; frc'c'ly on the addition of vijiegur or 
any Aveak acid. Wlu'ii re(|uired on ji, larger scale, u.s in tlu* case 
of the Penitentiary at ‘Millbank, already noticed, it may he 
generated by treating four ]>arts of common salt ami one. ]»art of 
biiioside of nl{lngaues(^, well mixetl togcitlier, with two jiarts of 
sulphuric acid, also Avell mixed, and added gradually. For drains 
and cesspools, a pound of chloride of lime, to a galhtii of water is 
a suitable proportion ; and an ounce to a gallon for clothes, to be 
used for a short time only. 

4. ('Opperas (suljdiaUf of iron), (hief use for cesspools and 
sewcu's. A jjuund dissolved in a gallon oJ' water is a good jm)- 

I )OTtion; and it iriay be used in (piantit ies ])roportion('d to the 
)ulk and foulness oJ" the Jiuitters dealt with. .Lanaude.’s disin¬ 
fectant—a mixture of the snljihates of zinc and cojiper—may he ^ 
used for the same purpose, in the. same way. 

5. Heat. Ury heat is obviously to be jueferred. The clothes 
to he purified siiould be susjiended in a suitable building or an 
iron case, in which the tem])eratnre, as indicated hy the ther¬ 
mometer, may he raised to, and for half an hour or an liour 
maintained at, 240^ Fahr. A convenient u])i)aratn8 for the i)ur- 
])OBe has been patented by J, Nelsoji and Sons, of Leed.s. 

C. Lwkj, as milk of lime. Useful in atuios 2 >hercs abounding 
in carbonic acid, for washing walls and ceilings, for drains ami 
cesspools, and in puril'ying soTue Avaters, as Avcll as softening 
those that owe their hardness to lime held in solution by car¬ 
bonic acid in excess. 

7. Nitrate of lead. The solution of this substance, known aa 
Ledoyen’s disinfectant, may bi; used Avith advantage, in the pre¬ 
sence of sulphuretted hydrogen and sulphide of ammonium, and 
is therefore well adapted to the same pur[)oses as the foregoing. 
Its action is indicated hy the dark colour it assumes when these 
gases are present. It may he economically made by using a 
pound of litharge, seven ounces of strong nitric acitl, and two 
gallons of water. A little water is to he tirst mixed with the 
litliarge, a portion of acid is then to be added, and then acid and 
water alternately. 

8. Nitrous acid gas. This may be readily produced by treat¬ 
ing slips of co]q)c.r Avith nitric acid. It has the disadvantage of 
being very irritating to the lungs. It has the rejiutatiim of 
being the best diainjectant for the dead-house. Coame brown 
paper soaked in a strong solution of saltpetre, and well dried, is 
much to be commended for the sick-room when offensive odours 
Imye to bo encountered. At these times a strip of such paper, 
lighted and ivaved about, proves one of the very best means of 
purifying and re&eshing the air. 
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9. (ko7ie. This may be produced most readily by placing a 
stick of phosplioruB in a bottle, and keeping it nearly C()A"crcd 
with water. 

10. rerminganate of i^otaah. A AA'ine-glosaful of Condy’s fluid 
to a gallon of AV'ater is a auitabh* proporiioii for this very elegant, 
inodorous, and safe deodorant anil oxidiser. For sick-rooms the 
liquid may be exposed in shallow dishes; or clothes may be 
moistened with it, and suspended in the air. When its beautiful 
link colour has changed to a dirty brown, a fresh supply should 
)e suhstitiited. It is yory eilicacious in K'moving o<lour from 

the excretions of the sick ; and in Aveak solution it is apfdicable 
both to the person and to clothes. • 

11. tin]iiharona arid. This is readily giAM-n out from burning 
siiljdmr, and is conveniently produced by sprinkling it on hot 
cinders. It Avas iiroduced from the old snlpliur-lii)i)i*d matches. 
Its (xloiir is ve.ry luim-trating and pcrsi.sU'Ut, It- is, therefore, 
best {idaptcil for use in empty rooms. 

VI. \’iurgar. ’J'his is veay rclrcshing in the sick-room, and 
piirilies the air by neutralising amnumiacal odours. It may be. 
used as a sjn-ay, sj)rinlded on the floor, or exposed on clothe.s 
moistened Avitli it, 

(Consult, on the subject of this article, the. folloAving '.— Oa the 
Apitiiaitum of PiHinfcctanU in. anrsling Ihe Spread of (he Cattle 
Vlatfnr. Jtqiort ]<> Jfrr Majixtijs (■onimi.'i.^inuern, by AVilliam 
(.Vooki'S, F.lt.S. (A]>pc‘ndi,\ to tin* Third l{e)»ort of the (ialtle 
riague (Commission) ; Jtrparl mi Jirjwrinicnlii 'irilti reaped to the 
Vniiilaiion of Senrrn tlirmujh Charcoal I’inlilators, by .1. W. 
Bazalgcttc, Es<|., (J.Fi., and l)i-, AV. A. Miller, F.lt.S., 18(5(5 ; A 
Manual of Vradical Jhigihic, by Edmund A. Parkc.s, M.U., 
F.11.S., p. 7B ; an article on Jfleinfirtania, from the ‘ Tiiiuts,’ 
by A. Beniays, of St. Thomas's llosidtal, in the, ‘Half-Yearly 
Abstract of the Mediwil Sciences,’ Avd, liv. i>. 150; also an 
earlier pa]>er in the same, joiinial, vol. xlv. ]». 113, t^iving an 
extract from Lectures on Pnhlio Health, by E. J). Mapothcr, 
M.D.) 

FUMING. A solution of gas, such as thiiL of hydrochloric 
acid, tlirows off a dense smoke., (jr fuimi, Avlien expo.scd to tlu! 
air; Avliih! ammonincul ga.s, Avhic.Ii 1ms a iiiucli stnmgei' attrac¬ 
tion for Avate.r, does not. Some e.xperiments piiblislied by Jilr. 
Tomlin.son show the. rea-son for this diU'eivnce. Amnioniacal 
gas let (»ut into juoi.st air, simply adheres to the moisture and 
increases its Amlnme ; A’^a'iHair of alcohol, ether, (S;c., does the 
same. Noav any amount of atpieous vii])onr that tlie. air can 
maintain in an invisible, elastic, state, at a given teiiqaTalnre, it 
can maintain Avitli increased ell'ect in the case of ammonia* 
A’ajiour, alcohol-vaponr, &c. Hiaice Llui conihination of these; 
Vjqxnirs Avith the moisture of the air is necessarily an invisible 
compound. Hydrochloric acid gas, on the contrary, let out into 
the ail’, combines cluauicully with the moisture, producing coji- 
densjition or diminution of hulk ; luaua; the; com])()und is 
visible., just as the condensation of pure steam in air produces 
visible vapour. Fuming nitric acid and Nordliausen sulphuric 
acid, arc also cases in ])oiiit. Conceulratcd nitric acid, cxi)OR(‘d 
to the air, absorbs moisture until it attains the dcn.sity of 1*424, 
Avheu it di.stils unaltered at a boiling ])oint of 25(V’ F. 

FUNtJTFON (fnngor, t(» discharge, an ()fiic('), in Animal and 
Vegetahle I’hysioiogy, the Avork or utlicc of a part or organ, as of 
leaves, or the lungs in resjuralion, of the stomach in digestion, 
of the heart in circulation. Functions are c.haracterised as vital, 
Avhen they are the AVork of organs j)iost essc.ntial to lile, us the 
heart, lungs, ami brain; as valnraJ, Avhen they are h(;althy; 
as diseased, percerted, ioipalred, vS:c., Avhen they are the reverse. 

FUNCTION, JIEFLF.X, a l('rm invcmUsl hy Dr. Marshall 
Hall to express all tliosi; actions of the body Avhich are performed 
iiivoluiilarily, in con.seijnence of an inflnc.nct; transmitted to the 
sjdnal cord, ami the parts at the base of the brain Avith Avhich it 
is coimecteil, ami thema* rellecled to the muscles of the part in 
which the said influence originates. Hence tlu; complex actions 
of sneezing and coughing, of chasing the eyelids amt the wind- 
I»ipe, of SAvallowing the ibod. The influoTua; is conveyed through 
nerves tliat are called incident, and the motor impulse through 
others knoAvn as reflex motor. The actions thus originating are 
called excited, and may he said to dcjauid on Avarnings without 
sensation, and orders witliont Avill. 

FUNCTIONAL, in Medicine, a Avord applied to disorders or 
diseases in which the structurcH affected are not permanently 
changed. It is used by Avay of contrast t-o the Avord structwm, 
in which the textures 'liavc undergone some lasting change, as 
when the heart or arteries are 2 )artly changed to bone, the liver 
or kidneys loaded with fat, the lungs studded with tubercle, or 
the brain softened. 
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FUNGUS (a iniishroom), in Surgery, a term applied to 
growtlis wliicli consist of inultiplications of the same quickly 
growing element. Thus the granulations that cover an open 
ulcer are called fiiwjoun when ihey rise above the surface, and 
are large and flabby. It is to these that the English tenii proud 
fe»h is applied. Tliere i.s also a form of soft cancer known ns 
'Fungus liaimatodes. consisting of a (piickly growing, soft, bleed¬ 
ing mass, mottled like the brain (cncepbaloid). 

FUNIS, or FUNIS UMRTLICALIS, the collection of arteries 
and veins known as tlio navel-string, or umbilical cord. It 
maintains the communication between llio mother and footiis 
througli the medium of tlie placenta. 

FUllFURAMIDE ri'^uRiamoL, E. C. S.]. 

FURFURIC ALCOHOL (FiniFunon Alcohol, E. C. S.]. 
FITKFURINE [Fuiifurol, E. C. S. |. 

FLTRFUROL, CJI./X, {(\JIJQ. This compound, Avhich is 
the aldehyde correa])ondiiig to pyromucic acid, is jn'epannl by 
distilling ligneous matter, Hiich as sawdust, iiia<hl(‘r, or bran, 
with hydrochloric acid or modirati-ly concentrated suljdiiiric 
acid, or with a strong sobition o! zincic chloride. According to 
Gudkow, the sul)stanc(! which yields tll(^ fiirrurol maybe ex¬ 
tracted from br.'iii by boiling it with very dilute. Hul])lmric acid. 
Pure furfurol is a colourh'ss oily liquid, slightly li(*avicr than 
wat(!r, and boiling at a haiiperature of It dissolves in 

twedve parts of water at Lo'*, and is miscible with alcohol. On 
boiling an anue.oiis solution o! furfurol with urgenlic oxide it 
becomes oxidised, Ibrmiiig argiuitie pyromiicat(‘, in tins same 
manner that ordinary aldehytle uixUu* similar circnmstaius's 
yields argentic acetate. The. addition of aniline ami aiiiliin*. 
hydrochloride to an alcoholic solution of furfurtd, gives ri.se. to 
the formation of a comnound crystiilli/,ing in needles of a mag- 
nifieciiit iridest',ent purple c.oloiir. This is one of its most cha¬ 
racteristic. I'caction.s. 

On adding ammonia to a strong acpu'ous solution of furfurol, 
the liquid becomes warm, and after a time deposits a crystalline, 
mass eonsisling of/ar/ar/tm./dc, 

It i.s readily soluble in hot alcohol, and s<-parates on cooling in 
tufts of white needles. 'rr(!a.ted with amnionic hydric suljiliide 
it yi(!l<ls tliiofurfol, ColI^tSO yellowish crystalline 

powder. 

Fiirfuramide, when added gradually to a considiu-able quantity 
of boiling dilute solution of pota.ssic hytlrate, is converted into a 
yellowish oil, wliicli solidities on cooling to a nia8.s of furfnriiie, 
■"'^deli is isomorie with furfurainide. 
This change also takes i>Jace on heating furfurainide to HO’’— 
ISJO®. Pure, furfiirine, oljtiiined by adding an excess of ammonia 
to a boiling dilute solution of llu* oxalate and allowing it to 
cool, cjystallizes in white soft silky needles. 'I'he-se melt below 
KXF and dissedve readily in boiling water, but sdijtarute again 
almost eutiiv.ly on cooling. They are very soluble in .alcohol 
and ether. Furfnriiie is a powerful liase, and ibnus witli acids 
numerous ciystalline salts which are soluble in water ami have 
a bitter taste. (Schwaneit, Ann. Chen}. ri}<n‘ni., cxvi. 'iUl ; 
Cahours, Ann. Chim. I'kiis. [li] xxiv. 277; Steuhoiise, vl/i/i. 
Chem. dVmivn., l.vxiv., 2MP, ami /bw. Jt^ng. Hoc., xviii. fiitT; 
Svauberg and IJergstraml, Jour. Pr. Chem., Ixvi. 230 ; Gudkow, 
Zeits. (Vum.^ 1870, OOO.) 

FURFUROL ALCOHOL. Furjuric alrohnl, ]>ur())iiarir, al¬ 
cohol, GnlltfOa (CjoIIofC)* actum of an alcoliolie solution of 

potassic hydrate on furfurol causes it to split up into i»yromucic. 
acid and furfurol alcohol ; 

20,11,0, + KHo = C,H,K ()3 4- C,H„0,. 

Furfurol. Potassic Polassic Furfurol 

li.>drutc. jqromucuto. alcohol. 

(2C„7/A + K0,llU =. 

in a manner similar to the transformation (jf bitter almond oil 
{heiKioic aldehyde) into l)ciizylic alcohol and benzoic aidd. Tlie 
alcohol is liowevcr more easily prejiured by the action of sodium 
amalgam on furfurol. When pure it is a eolouilcss oily licpiid, 
neaily insoluble in water, but readily soluble in alcohol and 
ether. It is decomposed by distillation, and the mldition of 
acids causes it to solidify to a mass of pyrrol red. (Sclimelz and 
Beilsteiii, Ann. Chem, Fharm. Hiq}. iii. 270 ; Limpriclit, Zeits. 

Ohem, V, 600.) 

FURNACE, GAS AND OIL, Besides the. furnaces con¬ 
nected with smelting, and with manufacturing operations on a 
large scale, described under tlie names of tlie principal metals, 
and under Glass Manujfaotuke, E. C., vol. iv, col. 390; Fuii- 


NACE, E. 0. vol. iv. col. 239; Bessemer Steel, E. C. S., col. 
281; Blast Furnace, E. C. S., col. 306; &o., many useful 
forms have recently been introduced, small in size, but powerful 
enough to melt iron and copper, 

Grifim’a gas furnace is based on one invented by Deville, and 
afterwards constructed on a larger scale by Messrs. Johnson and 
Mattliey. In Griflin’s arrangement, intended for small metiVl- 
lurgic jirocesses, a hollow flrebrick tube acts as a Bunsen burner ; 
it has an inlet at the bottom for coal gas, and several small oir- 
hole.s higher iiji the side. The air and gas mingle at the top of 
the tube, and produce an inteiLsely hot flame, which plays around 
a crucible containing the metal which is to be nioltetl. Thick 
earthenware tiles are so placed around the interior of the 
fiu-nace as to concentrate tlie heat more especially upon the 
crucible. 

Gore’s ga.s furnace has come extensively into use for opera¬ 
tions in which small ipiant.il.ies of melted metal are required-— 
the melting to be elfi;c.l.eil, if possible, without the aid of any 
blast, 'riiere is a cylinder of lirec.lay, six iuebes high by six 
inebes diameter, open at both ends, and having a bole at the 
back near tlie bottom to connect witli a cliimney. Tlio cylinder 
is eovert'd with a movable, fireclay e.oviu-, having a central open¬ 
ing for introdueing and removing the crucible, and a movable 
fireclay stojqier to close the ()]>ening. A cliimney of sheet iron 
rises up oil one side. The cylinder is enclo.seil in a' sbei't iron 
casing with an iron bottom, to wliie.il are. fixed three iron legs. 
Inside tlie eylin<li*r is a smallm- one to support a crucible. 
Gomnion eoal gas i.s admitted, by turning a small taji, into a fire¬ 
clay tube o]»en at top and bottom ; air enters and mixes with the 
giis nearly to the ])oint of eoiiibusfibility. When kindled, the 
niixlun* flumes with intense heat, aided by a small addition of 
fresh air to tiui outside of tlici flame. One of tlii'se little furnaces 
will melt I 11). of copper, or 12 oz. of cast iron, with a cost of 
Id. ill ga.s. Mes.srs. Elkiiigtoii have adopted this form in fur¬ 
naces large eiioiigii to nxdt UK) oz. of silver, eoiisiimiiig 300 to 
4iM) cubic feet of gas ])(*!• hour. 

Fletclier’s gas furnace serves also as a liot-blast blowiiipe. 
Gas is partially mi.ved with air, in a elianibersi.\ incli(‘sby three, 
oiien at the bottom. The mixture jiasses through a mass'of fine 
tlif'es to the top of llu‘ ))uruer, whiux; it forms a solid flume fed 
with air to its very centre. This flume is intensely hot, and 
laire wliite, the point of greatest heat being -.1 or of an iiicli 
above, the top of the burner, continuing uniform sriiue distance 
higher if encircled by a fireclay ring. ’J’lio flame will limit ])i]re 
gold and cojqu'r, uml almost melt jilatiiiimi. A blowpipe action, 
by iiioutli-blast or fool bellows, may bi' used or not. 

Grilliii’s oil furmu'C is inlended for use when gas is not readily 
at hand, ami has been found very lumdy by enainellers, nssayers, 
rerniem, dentists, and others, wlio require an intense heat inti 
small a]'])aratus. Oil is ronfained in a Jiqiaimed tin ves.sel rest¬ 
ing on iron l(*gs, holiliiig about one quart, with a stop cock and 
«lelivery tube. Tlu> oil flows iVoni the vessel to the bottom of a 
lamp ])rovi<led with throe cone.eiitric wicks around an air tuhe. 
There is a iiive.lay cylindrical crucible with walls 1 to inch 
thick, and a reverberating dome covering it. All arrangement 
is made that the oil shall flow to the wick just as fast only as it 
can be coiLsumcd. Some kind of bloiving or bellow’S action is nece.s- 
sary, but no cliimney is needed. Any cheap mineral oil, such 
a.s ])araUin, will suflice. The flame, being free from sulphur, 
is available for purposes iu which coal-gas llame would be objec¬ 
tionable. y'he furnace is made in three sizes, to melt from one 
to five ])oiiiids of iron each. One ipiart of parafliii will give 
the lieat for melting five pounds of iron in one hour after the 
furnace is lighted. 

FURNITURE. As a branch of industiy, the wood-work 
or cabinet-work constituting houseliold furniture is pToduced 
by a series of processes iu sawing, jilauiug, moulding, carving, 
jointing, gluing, polishing, &c., loo iiunuTous and obvious to call 
I for detail here. Wood-w(jrking machinery has been introduced 
I to expedite many of these processes ; soine kinds being more 
(•.specially adapted to oniameiilal carving [C.vrving, E. C. vol. ii. 
col. 037 ; Carving Machine, .E. G. S. col. 418]. Among these 
are machines for pi ruing, shaping, serpentine moulding, chair- 
leg lathe-gauging, tenoning, boring, morticing, ribbing, beading, 
recessing, tongiieing, rabbeting, p’ooving, cliamfering, and wedge¬ 
cutting. The textile portion of furniture comes under the de- 
signatinn of upholstery, and calls for the combination of needle¬ 
work, fringe, luce, embroidery, &c. 

Mr. Pollen, in his ‘ Rejiort on Fancy Furniture ’ at the Paris 
Exhibition of 1867, pointed out three rules which ought to 
the judgment in comparing the merits of different styles ot 
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liouse-fumiturc The general design of each piece of fur¬ 

niture should have some relation with the architecture of the 
room for which it is designed. (2), The design should he suit- 
ahle to furniture as such, rather than absolute imitations of 
architecture, breaking uj) tlio whole into angles, mitres, and 
mouldings on too small a scale to give effect corresponding to 
the intricacy and laboriousness of the design. (3). d’lie choice 
of materials, and tlie adaptation ol‘ the. various contrivances, 
should bear a closer relation than is g(!msrally obsiu vable to the. 
particular pun)Oses which each julicle of furniture is expected to 
fiillil. 

“ Furniture, Cabinet, and Upholstery ‘WarcH,” form an item 
in the Board of Trade Tables ; Ironi which avc learn that our 
experts of these manufactured articie.s, Iroiii 185*) to 1871, have, 
varied from 205,140/. to 301,054/. per annum. 

FURS, in H(‘raldiy. The priiicijial heraldic furs .are descrihed 
and ligui ed under IlERAiiDUY, E. ( \, vf)l. iv. col. 004. 

FU1UTN(JULIJS (/wrn, to rage), in Ihiglisli, the common 
hoil, named from its heat and smarting pain. 

FUSE. Kate oe C^omoustion in Time Fokes, under 
Varvino Pressures. [Fi-a.me, E. C. S., col. 1007. | 

FITSEL OIL [E. C. vol. iv. col. 250|. AH vegetables yield 
their own peculiar fusel oil, iiaiisc'oiis and (iery, hut «liirei*ii)g in 
other (jualities. Distillers are never aide wholly to remove this 
oil, hut they make un a])]'roach thereto hy the use of stills Avhich 
liijuify the more coiideusable jjaits ol‘the vaj)oiir, and ean.s(‘il to 
ilow l)uelv agiiin into tlie still. Several modes have*, been devi.sed 
for utilising fusel oil-—])assing ils vapour through red-hot pipes, 
and bringing it into contact with refuse pai-allm or i)etroleum ; 
mixing the oil with ])iU’atlin or petroleum, and di.stilling the mix- 
tnro ; or dissolving ]titeh or eoal tai' in fusel oil. By these 
means may be obtained fuel for lamps and solvents for india- 
rubber. 

FUSTBIjE (JAliCULIhS, that form of stone in tlie bladder 
that consists of the mi\('d phusphales of ammonia and magnesia 
and of lime. 

FUSTE, or SPINDLI'], in Heraldry, a narrow elongated 
lozengo, ligiired and described under IIekalduy, E. C., vol. iv. 


col. (567. A shield covered witli fusils is described as fusihj or 
fimlee. 

FUSION. Influence op Pressure on Fbeezino and Melt¬ 
ing Points. [Freezing and Melting Points, E. C., vol. iv. 
col. 209, and E. 0. H., col. 1076.] 

FUSTIC, a useful yellow dye, is obtained from the Morm 
tinctoriiif a kind of nmlherry tree growing in the West Indies 
and South America. Tlu‘ wood of tlie tree is slnpped to 
England in trimmed logs two to lour hu^t long, and three to 
eiglit inches diameh'r. Jiesides being used as a dyo-AVOod for 
yellow and .some tints of green, fustic AA^ood ia employed for 
mosaic cabinet Avork and tuming. Yuumj fustic is a name 
ciTonenuflly given to Zante Avood, very soft and golden yellow, 
only list'd in dyeing. 

FYLFOT, or ffjlfol, from llic Anglo-Saxon fcowrr fot, four 
feet, a rebated cross, consisting of four Greek ca]»ital tjanmmf, 
Joined at the bases, and hcnct! called in Greek ii (famviailion. It 
Avas a “ disst'.mbled cross,” i.t\, adojited as a secret 
(Jliristi.'in emblem, Avhen the profession of that creed 
exposed its atlhei*ents to ])ersecuti()n and martyr¬ 
dom, ami symholiseil, hy tlie junction of the four 
gammas, the Trinity in unity, and hy its re.etagonal 
form the chief corner-stone of tin.' (’liiirch. It is 
believed to have been in list* at a very renlot.(^ period 
ill India and (Miina, and to have been introduced into Enrojie 
about the 6ih century after Ghrist. It is fre<|ueiitly used in the 
de«-oral ions ami i*mltroitlery of the middle ages, espi^cially on the 
tSfirhariiuii, (»r jiriest’s rols', in the. Greek C3nireh. It occurs in 
Jhigluml oil moiiumeiilul lirasses aiilc-rior to the reign of 
Kichard TT., one exumjde having been found on the girdle of ta 
priest of a date ns early ns loll, and another on the etligy of 
William de Edeiidon, lUshop of AViiii'liester, a.D. 1345—1306. 
There are also (;xam])les of it on church bells in the counties of 
liineoln, York, .and Tlerby. 

(I*'. W. Fairholt's of Terms in Art; Walcott’s 

t^aend A/'ejondtiijy ; Du (.’angti’s (Uoamriuvi ad Scrijdorcs incdioi 
cl iiifuna' Uradtuiis under Tafifia, yaju/ndSioy,) 
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ABI^L, Latin (jahuhnn^ (jiinhtu ); Fr. (i(d>t'Ui\ a tax, im]>ost 
duty, or e-vcise, Heiieii'Jt, came also to signify rent, eustom, 
or service. It Avas originally ajijdied only to a tax on salt, but 
afterwards Avas used in reference to the payment of statiitoiy 
dues of any kind, ^rinis reiit-payiTs Avm-e termed (lahldlnrcii, 
and in Domesday Book Ave are told tliat, AYallingford contaiiu'd 
2(J7 hamlets jiayiiig nine ]*ouiid,s pro iftihlo, and Gxfonl ]>aid 20 
pounds tie tjtthU) h’ciii. In the Forest, of Dean then; is an utlicer 
called a tjavdler^ Avhose business it is to collect tlie mining dues ; 
and to (jaLc a mine is to anpiiri; the right of AA'orkiiig it by ]»ay- 
inent of the requisite dues. The same Avord is also iiseil iii some 
parts of Ireland for iiaynient of rent, or for the amount of rent 
itself jiayable at certain hxed periods. (AVedgAVood's iHdiomrij 
of Ewjhsh Etymoloijif; Jacob’s La ir Didionaru Dii Cange’s 
(Uoasarify under (rul/lum, (lahltajiiiinj (jarelnin, &e.) 

GAD, is a tool used by miners and fpiarrvmeii; a kind of 
AA^edge witli the faces bulging or convex, employetl in splitting 
masses of rock. 

GADINIC ACID, C ir ,„03 ? {(IJLJQ. A fatty acid ob¬ 
tained from cod-liver oil. Tt crystallizes in colourless lainimi 
which melt at 64° (Luck, Cla m, cciitr. 1857, S»l). 

GAIDIC ACID [HvroGvEiG Acid, E. C. S.]. 

GALACTIA (from yd\a^ milk), an excessive scci’ction of 
milk, called also Galadirrhm, or milk tlux. 

(4ALLEIN, CisH^jO, This substance is obbiiiu'd 

by heating pyrogallic acid Avitli ])lithalic anhydiidc to 200°, di.®- 
solving the product in hotalciihol, and re]irecii)ilating it by the 
addition of water to the alcoholic solution. The crude, gallein 
is readily purified by crystallization from dilute alcohol, Avhen 
it forms small metallii; green crystals. These, are almost in¬ 
soluble in cold water, hut readily soluble in alcohol, fonning a 
dark red solution. It gives a splendid blue colour with solution 
of potassic hydrate. 

On boiling gallein with dilute sulphuric acid and zinc, the red 


colour disap](ears, .'iml oily drops separate, on cooling, AAdiich 
liecome crystallini! after a tiim,*. This consists chiefly of fjallin, 
(f may be ]iurifled by reciysLallization 

from an acpieous .solution of pyrogallic acid. It crystallizes in 
beautiful glistening rhombohi'droiis ami prisms Avhi<-h are nearly 
colourless. (A. Biiyer, Unit. Uhem. (hx her. xiv. 457 and 555.) 

GALLERY, tleri\T<l by some from the French (jalere.a galley, 
because of its small coirijiarative hreadth to its length, by others 
fritm ((tier, tti go or Avalk, becausi' it is a jilace for Avalking in, by 
others again from the German CcUinder, railings or balustrades, 
or from the Anglu-Sa.\on ijela’dni, to lead, signifies—1, a long 
]>assagc or corridor in a house, uniting rooms at tlie opposite end.s 
of the building, and into wliicli other apartments frequently 
ojien ; 2, a similar kind of ])assage in mines or subterranean for¬ 
tification Avorks ; or 3, a long room or hall, for tlie e.xliibitioii of 
pictiir(;.s, K(ail])tiire, or other Avorks of art. Tlie term is also ap- 
jilied to a floor elevated on coluniiis or otherwise, overlooking a 
ground floor, as in a church or theatre; or to a balcony round a 
building (as tlie. “ AVliisperiiig Gallery” at St. PauPs) or at the 
stem of a large ship. The ancient Greeks and Romans fre- 
ipieiitly constructed galleries round temples and iirivate liou-sea, 
both for the sake, of exercise and us ri'positories for works of 
art; and modem galleries lor the last-named object seem to have 
been first established at Florence. In tlie hasiliea^ or consecrated 
buildings (so called from the courts of justice or king’s house of 
the ancients), after the time of Constantine, there Ai ere, galleries 
expressly set apart for Avonieii, as there an*, in the Jewish syna¬ 
gogues U]> to the pn'sent day—that for the AvidoAA^s being on tlie 
left and of the unmarried females on the right; and “ they ore 
preserved,” as Mackenzie AValcott tells us (‘ Sacred Arch.,’ p, 
291), “even in medi.noval churches at the Avest end of the nave, 
at Jumieges, St. Ursula’s, Cologne, Montvilliors, Genoa,” and 
several oilier places. Also ‘*in triforia at Paris, Soiasons, 
Rlieims, and Noyon; in an arm of the transept at Winchester, 
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Laon, Bosclienrille, and St. Stephen’s, Caen ; and in the MUnner- 
cim (place for the choir for youn^ men) in Rlienisli churches, 
Boppart, Neiise, Zinziji', neinierslieim, Baeharach, St. Goar, An- 
deriiach, Eins, Lemherj', and Maffdehurg, A gallery in the 
north wing of the tmn.sept of Itheims, which is fenced by a 
(jrilk, nerved as a tribune ff)r nuns. In Auvergne northern 
galleries are also Cf>inmoii ; and in the valley of the Danube, a.s 
far as Croatia, western galleries of stone, all of the El.'imhoyant 
l)ej'i()d, are invariably found. A tribune, or niinstnJs’ galliuy, 
occurs on the north side of the nave at tin level of the tn/oniniif 
at San Juan do los Ibyes, Toledo ; at Wells and Exebsr, where 
it is still used on Christinas morning for singing the irundredtli 
Psalm; on tlui sonlh sidi; of Malnieshnry; at the east end of 
the north aisle at Winehester, and in tlie south aisle of West¬ 
minster. At York and Chichester, till ].^j(IS, there, was a min¬ 
strels’gallery over tlie reredo.s. At St. John Jjaleran the. choir 
is still sealed in a se.reeinsl gallery. On the exti*rior of the Avest 
front, over a porch, tlierc! is fi‘e,i|iiently a gallery in which the 
choir sang, .as now at Lisie.iix, ‘ Laud and ()lor\,’ avIhui the jn'o- 
cessions on I'alui Sunday jcturiied Avith the Sacrament from the 
cemetery, or at the reception of ;i bishop. Sometimes the former 
ceremonial AAais held heioi-e tin* altar of the eniss, in the ro(td-loft, 
ill very bad AA’calher ; and this may have Jed to the coiiKtruetion 
of the inner gallery.'’ Calleries are noAv fast disappearing from 
our modern chiiiche.s, hut many st.ill remain, e.si)eciallv in 
country ])aiisheH, avIku'c the galhuies for the organ and the choir, 
and in some fcAV instances right round the body <)f the church, 
may still be se.i'ii. Besides minstrels’ galh*rie,s in ecclesiastical 
buildings, ohl baronial ha.lls, castles and mansions frefjueiitly 
had them ; and here <Iuring the i»i'ogress of feasting, players 
AA'ere stationed Avho, tluring the entertainimait, enlivened the 
comjianv with their perforinanei’s. 

GALLEKV, NA'J'ICNAL. (National Gali.kuies,E.C. vol. 
V. col. S7I) ; M. C. S.( 

(lALLENY, NATIONAL I’OIITUAIT. fNATKcSAL Cal- 

LEUII'JS, E. ('. vol. V. col. SKS ; and E. (S.j 

GALLIC ACJI),(!,ll„o,= | (\JW) |E.C. 

V(»I. iv. col. 207). Thi.s is a telrahyilric monobasic. a<‘id, and 
may lut regardeil as beii/oic acid, in Avliich lliree atoms of liydro- 
geii are replaced by three of hydroxyl. Jt had long been .sup¬ 
posed that tannic acid was resolve(l by the action of acids into 
gallic, uei<l and glucose, although Stenhouae ]»oiuted out that 
tannin yielded an /i/io/Z AVeight of gallic acid. Sacc has recently 
investigated the. subjec.t, and, as he tiiid.s that tannin increases in 
Aveight by conversion into gallic acid, lie cuneludes that tannin is 

siinjdy the anhydride of gallic acid. JCthi/lir 

and ahiif(i(' gallate are (ditaiiied on jtassing hydrochloric acid 
into a solution of gallic acid in the respeeli ve alcohols. They are 
both cryslalliin! sub,stances, re.st'iiiMiiig the, acid in ai)i)earanc(‘. 

On adding bromine to dry gallic acid, hydvol»roiuic aci<l 
is evolved, and either ‘iiKuiotiroiiioiiallic acid (C^l IjslhOj) 
dihrnmo<falUc (U'id (’,ll,,13r./>5 

is formed acconling to the pro]iorti«)n of hn^niiiie employed. 
The former crysta!li/es from its a(pieoiis solution in yelhnv 
hexagonal jdates or needle.s, Aviiich are- readily .soluble in 
boiling Avater, s])aringly in the cold ; soluble in alcohol and 
ether. The dihroinu-aeid forni.s long brittle neetlle.s, Avhieli are 
only slightly soluble in cold Avater, hut more readily in hot 
Avater, alcohol, or ether. (Sacc, Comjit. llc.iid. Ixxii. 7(*(J; Enist 
and ZAveng»'r, Ann. (Ih*‘in. I'hann. clix. 27 ; Grimaux, Jhdl. Hoc. 
Ghiin. [2] vii. 47!); lllasiwetz, do. ix. .001.) 

GALLIC US MORBUS, the Freiicli di.sease: the lues 
venarca. 

GALLTN. [Calllin, E. C. S. col 109.1 

GALIjOON is a kind of Avorsted or silken tape or ribbon, 
used for shoestrings, hatbands, edgings, bordei’s, juid bindings. 

GALLOTANNIC ACID. [Tannin, E. C. S.J 

GALL-SICKNESS, n fever attended Avith vomiting of bile. 
The term Avas applied to the AValchercn epidemic, Avhich so 
fatally attacked onr troop.s in tin; short camijaign of 180.9. 

GALVANIC BATTERY. [E. C. vol. iv. col. 2h».J Since 
the date of the article liere referred to, many new or modifie»l 
arrangements of battery have apiniared, Avith the object of 
ohlaining greater permanence at les,s cost, and Avith less sujH'r- 
vision ; while small size Avitli gi’C.'it })oAver, absence of fumes, 
means of instantly arresting the ]>OAver or setting it in action, 
have been regarded as desirable objects. It is very troublesome 
to have to change a battery pf seA^eral hundred elements in 
Avhich tAvo Ihiuiils and a porous cell are required ; and there is 


this further inconvenience, that diffusion of the two liquids 
takes place and brings about a large amount of local action 
when the battery is left Avith the current broken. Hence it is 
a great boon to tlie jiractical worker to obtain a battery, as in 
some of the aiTangements about to be described, in which no 
porous ceil is Avanted, and only one liquid is required. 

Smee’s battiuy consists of amalgamated zinc and platinised 
sih'er or platinum, immersed in dilute 8uli>liuric acid. 0. V. 
Walker uses platinised gas-carbon, as a cheaper material than 
silver or platinum. 

Amalgamated zinc and gas coke irnnuirsed in a solution of 
equal Aveiglits of bichromate of potash and sulphuric acid, in 
about 20 parts f)f Avater, form the elements of what is knoAvn 
as the “ hiehroiuate hat ti^ry.” The zinc plate is attached to a 
brass rod, p;i.ssiiig threugli a tight collar, by which it can be 
drawn up out of the Ihiuid when not in use, or wholly or 
])aTtia!ly immersed, according to the amount of electro-motive 
force required. 

(}rovc‘’s battery is diiscribed, E. C. vol. iv. col. 201. In 
Bmiscn’s arrangeimuit, compact charcoal, or coke, takes the 
]tlace of the platinum ; hut, in both, nitric and siilplmric acid 
are used. Marie Davy uses sulphate of mercury in8tea<l of nitric 
acid. A holloAV cylinder of zinc, immersed in dilute sulphuric 
acid, surrounds a jiorous vess(d containing a slick of gas carbon 
and sul])liule tif luercury, Avith Avater enough to make it into a 
thick paste. This arrangement is said to he very constant, and 
to recjuire but little c,nre. 

A zinc and carbon battery, much used in France for tele¬ 
graphic ])nrposcs, has the porous cell, containing the carbon 
]>late, Idled up Asdth a mixture of binoxide of mangJincsc aud 
small fragments of gas carbon, iu order to increase the eouduc- 
tivity. A saturated scdiitioii of sal ammoniac is the only liquid 
used. Amalgamated zinc- is the e-lectro-jnisitive metal. The 
iiiA'^enlor, M. Leclaiicbe, says that a battery of this construction 
Avill remain a Avhole year in Avorking oi-der, a little Avater being 
a<lde(l from tinu' to time, to KU]ii)ly Avash' from evaporation. 

In (hiiir('’s battery (‘Comptt's Re.ndns,’ 1872, p. 120), the 
exciting liquor is also a solution of sal ammoniac. A rod of 
lead goes to th(* bottom of the cell, and one of zinc- half Avay, 
while at the bottom is a layt'r of oxide of load (minium). 1’ho 
chloriile of zinc that is formed, dot's not sensibly change the coii- 
duclil»ility of the litpiid. This aiTangemont is said to be durable 
and cheaji, ami to maintain a steady ciiireiil. 

Where a large number of small cells, Avitli eon.siderable elecLro- 
motive force are retpiired, tbe-yhloridtiof silver battery, described 
by Messrs. AV. De la Rue and Muller (‘Jour, of tlie Uhein. Soc.’ 
18(JK, p. 488), may be- of advantage. Ten cells occupy only a 
small space, namely lo inclu's hy 2. Oiu! eli'inent is made of 
Belgian zinc Avire (English being too inqmre) 2^ in. lung and 
(>•2 iu. in diameter, round Avhich is cast a cylinder of chlurhle 
of silver, ()•22 in. iu diameter. A silviT Avire projects about 
J. in. l)el()W the botbun of the chloride, an<l about in. above 
the top ftir the sake of coliiiectlon with the next cell. The only 
exciting liquid is ji solution of about 21!) grains of common salt 
in distilled Avater, and the cells .are formed out of one-oimco 
vials by cutting oil the necks. This battery has about the same 
electro-motive forct' as a Daiiiell’s. 

A buttery has lieen described hy Meidinger (‘ Pog. Ann.’ cviii. 
]>. 002, and in a sinqder form hy riiiciis, ‘ Jahresh. fiir Chemie,' 
180vS, p. !)!)), in Avhic-h the jiorous cell is got rid of. It consists 
of a ghisH vessel Avilh a shoulder, about one-third from the 
bottom, for .su]»i)orting a cylinder of amalgamated zinc. A 
small glass A^essel rests at the bottom of the iirst, and contains 
a cylinder of slieet copj»er from Avhich jiroceeds a copper Aviro 
insulated by a coating of gutta jic.rc-ha, a Avide glass tube, Avith 
a small hole at the bottom, containing crystals of sulphate of 
copjier, 13 .su})])()rle<l by the cover of the jar, and passes nearly 
to the bottom of the inner glass vessel. The cell is charged 
Avith a sidiitifui of sulphate of magnesia in rain or distilled 
Avaler, aud this, cnteiing the tube containing the crystals of 
suljdiat-e of copper, forms a saturated solution at the bottom of 
the inner A'casel in contact witli the lower part of the copper 
]dati!. The action is that of a Daniell’s arrangement. Similar 
to, l.)Ut more com})lieated than, Meidinger’s, is the battery of 
Siemens anil Halske (‘ Pog. Ann.’ cviii. p. 608), only this has a 
])unnis cell. It is intended to remain in action for a long time 
without being attended to. 

Sir W. Thomson states (‘Proc. Royal Soc.’ 1871, p. 263) 
that the first idea of dispensing with a porous cell in a DanicU’fl 
battery, and keeping the two liquids separate by gravity, is 
duo to Mr. C. F. Varley, wlio proposed to put the c(^per plate 
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in the holtom of the jnr, and in it a saturated solution of sul¬ 
phate of copper, and upon this a less dense solution of sulphate, of 
zinc, and immersed in the sulphate of zinc, the metal zinc plate 
fixed near the top of the jar. Batteries on this plan wert! tried 
in the late Electric and International TeleRrapli Company’s 
cstahlishments, and found to he not economical. The Imttenes 
without porous cells, as tried in France, are also said to he un¬ 
satisfactory on account of the too free access of suljdi.ate of 
copi>er to the zinc. Sir W. Thomson soiiglit to remedy this 
hy niahing the lower part of the liquid much denser than the 
npper part, and, as a saturated solution of sulplmte of zinc is 
much denser than one, of copper, an elenuint was made -wnth the 
zinc helow ; then u saturated solution of snljihati*- of zinc 
gradually diminishing to half streaigth through a liiAV ccaiti- 
metres upwards ; saturated sulnhate of cop]ier resting on this ; 
and the copper i>late fixed above in tlu; sulphate of copper 
solution. The sulphatt; of copper can have no access to the 
zinc otherwise than hy true diffusion, and, in the course of 
some Avc'eks, the liquid-s hecoine iiii,ved. To remedy this a 
siphon of glass, containing a cotton Avick, aa’iis ])liu*ed so as to 
draAV off the liquid visry sloAvly from a level soineAA'hat nt^arcu- 
the copper than the zinc ; and a glass funnel, also Avitli a core | 
of cotton Avick, hy Avhich Avater, scimi-saturaliul Avilli sulphate 
of zinc, AA'as amnged so as to introduce it at a sonu'.what ioAver 
level. This aiTangt'iucnt continued constant for some months ; 
hut there Ave.re seAUTal ohjections to it, wliich could *mly he got 
rid of hy making the <;()])])(t the, lower element at the, liottom of 
the Jar, Avhile the zinc, Avas su])porteil in tin* iipi>er jiart. A 
gl.'isH cJiarging tube, of a centimetre, internal diaiucter, ending in 
a Avide. funnel above, pas.ses through the, centre, of the zinc, and 
1ms its loAAU’.r oi)en end about a centinietrti above llu' cojiper. 
A glass siphon, Avith a cotton wick core, is jduced so as to draAV 
li(piid gradually froinaleAud about li centimetre above the copper. 
Tlu'. jar is then filled Avith semi-saturated suljihute, of zinc solu¬ 
tion.* A cojqier wire, coated Avitli giitta perclm, passes doAVii to 
lhi‘, eoj)per plute and is soldered to it. j\noth(*r Avire is .soldered 
to the, zinc, above. To put tlu', cell in actitm, fVaginenls of sul- 
])hate, of co])])er are jilaced in the funnel ahoA’-e., .and soon the 
whole li([uid ludoAV the loAVer end of the charging tube is 
satui'ated Avith .siiljdmte. tif copper, and tlu! cell is ready for nsc. 
Tt limy ulAAmys he kept ready hy luniriiig in about once a week 
fresh AA'ater, or water j sat urated Avith sulphate of zinc, at the 
top of tlni cell, to replace the liquid drawn olf hy the siphon from 
near the bottom. 

^.fAvo or three of such cells are sullicient to drive, a large 
ordinary iurrct-cloik Avithout a Aveiglit ; and the expense, of 
keeping them Avouhl he much h'ss than that of Aviiuting the 
clock. For electric hells, and all tidegrajihic tc'sting and signal¬ 
ling on shore, tliis hattery 1ms sjiecial advantages. For use .‘it 
sea the, suAvdust Daiiiell’s are the most convenient form. 

Various usciful fcrnis of battery, and much suggestive infor¬ 
mation, are to he, found in AVlu'.atstonc’s jiaper in the ‘ Plii- 
loso])hical Transactions’ for 1.S42. 

GALVANISM, MEDICAL. The, subjects of EnECTUicrrY, 
Galvanism, and M.vciNETisM Avill he found fully treated 
in the series of articUis rtdatiiig to those, subjects in E. 0. 
vol. hi. cols. 780 to 82G ; A'oI. iA^ cols. 271 to 273 ; and A'^oI. v. 
cols. 420 to 430; and a brief notice of Iho medical u.ses of 
electricity aaiU h(i lonml nndi'r ELiajTunuTY, MimioAri Arrrj- 
CATION or (vol. iii. col. 807), and Gai-vantsm (\ml. iv. col. 271). 
A more complete, and systematic account of the medical imes of 
this poAverful agent is recpiired by the. recent advance, of medical 
knowledge, in this direction—an adAmnce for Avhich wc are 
jmrtly indebted to the gradual iinjjioAimuuit of the instruments 
and aj)paratus for generating and dinuding the, ele.ctric Iluid, 
and partly to the case of application arising ont of the snh.stitu- 
tion of compact and jioilable idcctro-nmgiietic machines, in 
which the turning of a liaiulle produces the. results previously 
obtained from the glass cylinder or plate, or the clunnical action 
of a battery, with its obvious ohje.ctions and ilraAvliacks. 

The mc<lical usc.s of electricity or galvanism may he distin- 

S ished as Diagnostic and Therapeutic. Under the first licad we 
VC to notice an important application of it to the, ciisc of the 
malingerer; and at least one instance of its use in surgery. 
Under the second head Ave have to treat of its us(‘, in a great 
variety of maladies, some affecting the functions of sensation 
and motion, others those of secretion and nutrition; in some 
instances with curativ(i results so direct and speedy as to leave 
no room for doubting its efficacy, hut in others ivith that gradual 
and less marked improvement which leaves room for doubt 
whether time may not have been the real element of cure. 
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Among the first class of direct and speedy results we may notice 
the restoration of the voice hy a single application of the 
remedy, and the iiiimcdiaio relief of pain and spasm. To the 
second cla-ss of gradu.'il, and therefore doubtful benidits, belong 
those casiis of ])aralysis in. which the palsied jiart is hut sloAvly 
and gra<lually restored to its normal state, or to a condition 
a])proaehiiig it. 

To treat this subject fully, notice must first he taken of the 
several forms or kinds of electricity api)llcahlc to medical uses, 
then of the mode of ajiplication of these forms or kinds, then 
of their several modes of action, aiul, lastly, of the application 
of the several forms or kinds first in treatment, and thou in 
diagnosis. 

1. Forms or Kinds of FAcrtririfg. These may he dcscrih(’,d as 
lliree in luimher :—1. The “ frictional” or “static,” or “Frank- 
linic,” evolved hy friction from a glass cylinder or idate, and 
collected on .an insulated brass rod, kuoAvn as “ prime conduc¬ 
tor,” or in one or more hotth's coated Avith foil, called “ Leyden 
jars.” 2. Gah'anic electri(;ity, the j)roduct of chemical action 
ill the various forms of apparatus known as “ batteries,” the 
electricity so produced being characteri.sed as the, “ continuous,” 

“coii.stuiitor “battery” cnmnit ; and 3. The kind or form of 
electricity called by the several names of “ induced,” “magneto” 
or “ voltao,” “ehictric” or “dynamic;” or, in honour of its 
chief e.spDilent, “Faradisni” or “ Faradi.satioii.” 

2. Mode of Applirtdion. The first kind or form, FRICTIONAL 
ELECTRICITY, nuiy hc npidicd to the liody as a bath, a spark, or a 
shock; tlie, second, GALVANIC ELECTUiciTY, as a continuous or 
interrupted current; tlu*. third, imdcced elkctricity, under the 
names priv/nir// and see-oudarg : disliiictioiis of little importance. 

The mode*of ap]dic,ation known iw an electric hath con- 
si.sts in connecting the ]iatient, com])leti!ly isolated hy being 
placed on a cluiir or couch inountetl on glass legs, with the 
ju’ime. conductor of an electrical luachiiic by direct contact, 
or through a cliaiii or Avire, lichl in the, hand. On setting 
the machine in motion, the patient becomes charged with 
electricity, Avhich ])crAaides the whole body, but Avitliout pro¬ 
ducing any pain or evmi (Uscomiorf., il.s escape from the 
body being sinqdy markisl l>y the hair “staiuiing on end.” 
The spark may he druAvn froin the body or passed into it by 
means of a hra.s:. knob, insulated hy a glass handle, directed 
to tlu; part of tlie body nudiu’ troutincni, the knob being con¬ 
nected hy a metal cliaiii Avitli the, ])rime, conductor; or the 
sjiark may ho drawn hy the knuckle, of the operator from the 
body charged Avilh (;leciricity. The shock consists of a disidiargo 
from a Leyden jar diri'cU'd to lh(> part allected. The continuous 
galranic current is obtained Avhen the body, or any part of it, is 
mudi' to form a part of the circle of the battery, and this is 
coiuinonly effected hy means of sponges connected hy wires 
Avith the. tAVo i-nds of the; liatte.ry. Tlu; interrupted current is 
iruduced by re.nmving ami ajqdying tin; sjiouges at shorter or 
oiige.r intervals, or hy tlu; rotation of a cogged wheel made of 
alternate, c.omlncting and nou-comlucting materials, such as^ 
metal and Avood, or ivory. When the, intermpted current is 
obtained in this Avay, tlu; si>onges are. kept applied to the body. 
Faradmition is effected by means of a liattery Avhicli makes and 
breaks a gahainic c.urient Avith snc.li rajiidity that the effect is 
^analogou.s to a single discharge of frictional i;]ec,tricity. Stiihrer’s 
'hattery is gr(;atly to he comme.n(h;d for the ca,so udtli which it 
can he ]»ut in and out of action, and the strength of the dis- 
c,iiarg{‘a regulated. Tt does not easily get out of order, and 
retains its ])OAAa;r for a lung tinn;. 

3. Alude of Action. Tiiis Aairles Avitli the, kind or form of 
(‘.lectricity. Tliat Avhic.li is the result of friction, in common 
with that Avhicli is given out hy tlu; magneto-electric hattery, is 
of high intensity, and shows itself especially in physical effects, 
Avhili; the form of ele.c.tricity evolved hy the galvanic liattery is 
of conijianitively Ioav intensity, hut it is large in quantity and 
poAverful in producing chemical changes. In making api)lication 
of these, facts to the human body it is convenient to distinguish 
the chemical c.hanges Avhicli the electric fluid brings about from 
tho.se which, for Avant of a l)eUi;r term, we still call vital. Among 
chemual changes av’C may note the coagulation of blood and 
destruction of tissue. A AAnro heated hy an electric current will 
inflame, blister, and caiiteri.se a j)art as the same Aviro heated in 
the ilarnc of a spirit lamp would do. Of vital eflects, or those 
which consist in developing some characteristic vital function, 
such a.s sensation, muscular contraction, secretion, nutrition, it 
may be observed that they too arc such as may be brought 
about by other agents, as by blows in the case of sen¬ 
sation, by strychnine and several other active poisons in the 
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case of muscular contraction, by mercurial prej^ations in the 
case of the salivary secretion, by cod-liver oil, and suitable 
articles of food, in the case of nutrition. But it may bo ob¬ 
served of the electiic fluid that in the diseased conditions in 
which it is appliaible, it may be applied directly to the mrt, 
tissue, or organ on which we wish to act without any of those 
contingent, and often liiiiinently inconvenient, and even dan¬ 
gerous complications which medicines product;. 1 f, for instance, 
we wish to stimulate a palsied muscle, it is far safer to transmit 
an electric shock through it than to administer Ktrychniiu 
4. Electricity as a limcdy. The application of tin; electric 
fluid to the treatment of disease nuiy be said to rest on two 
j)rinciples. 1. That the fluid itself bus no special relation to 
tlie functions of life, no inarked analogy ivith the vital force, 
but that it is a very powerful und direct slimidant to the si'veral 
parts and organs of the body, to which it lias tlu; ]ieculiai‘ ad¬ 
vantage of being applicable, without tlie incidental disadvantage 
attaching to medicines administered in the usual way, namely, 
that of developing other efiecd.-. than those of meie local actioji. 
2. That the electric fluid developes in each oigan or tissue its own 
special function—tlie special function of the muves that snjijdy 
it. If it be directed to some organ uJ’ sense, such as the eye, the 
car, the nostril, tlie jnilatc, the skin, it is some light, or colour, 
some souinl, some odour, some tasti', some common sensation, 
that is brought into existence. If, on the emitraiy, the, liiiicLioii 
of the ^*1’ fd its nerve,s, bo eoiitraclion, as in muscles, volun¬ 
tary and involuntary, and in the small vessels that carry on the 
work of secretion, nutrition, and circulation, it is by nioAamient 
of limb, by increas(*d secretion, by groAvtli and enlargement, by 
circulation, imjreased oi- restored, that electricity manife.sts its 
power ; and W’ben it nct.s most iavourubly it aj)j)ear.s that its 
office is rather to luitigale than to cure. It rarely does its work 
all at once, as Avlien it c.ures nervous or liysteric aphonia ; but it 
often brings about a jnogros.sive imnroveincnl, and soiiieliiues 
even an ultiniidc restoration to Jiealtii and streiigtli, AvJien it is 
applied to ]jj‘()j»erly sidccjed casc.s of jiaralysis. Jt rarely 
perhaps never—cures cases of chorea, wlicre th<‘ action of tJie 
muscles is, as it A\ere, ])(!rAei'ied, and not merely impaired or 
lost; but it often succeeds in restoring jiower to muscle.s that 
have been palsied, or greatly Aveakeneu, by cohl, strain, or jiro- 
longed disease. 

In reference also to the sov(?ral kinds or forms of electricity, 
and their uihiptatioii to jKirticular case.s, some valuable know'- 
Icdgelias been acipiireil, and some; general juinciples established. 
It is known, for instance, that if we Avisli to stimulate the 
muscles of a limb to contraction, the cuiTcnt mwt be sent down 
the limb in the direction from the trunk of the nerve to its 
branches, not nj) ilui limb in the contrary direction ; that, in 
certain cases,inuscbiswliich do not resixmd to agalviinic, cuirciil 
rapidly interrupted, or to Farndisation, Avill act freely under a 
slow inlernijdion of the current; tliat Avliat is ■|K,*rliaj».s incor¬ 
rectly designated “ <m'r-ac.tionof nerve, muscle, or ves.sel, as 
showuL in neuralgia, spasm, or intenupied cii'enlation, is amen¬ 
able to the use of tlie continuous galvanic, current., or to Kaiadi.M:i- 
tionwitli rapid interni]iiion, or t(j the“ electri(;batli,” the ])at.ii;nt 
being sini^dy charged with wlectricily from a friction machijie ; 
and tliat, in hysterical allecliuns, (fictional idectriidty and Fara¬ 
disation arc more efficacious than galvanism. 

Bearing tln-se, facts and ])rijici])le.s in mind, it W'ill be ea.sy to 
])oint out some of the. leading ea,ses in Avliicli electricity nia,> be 
ai)plied wdth good i)ro.s|iecl of success in the treatment of di.s- 
eases. .It m.ay be nsi.jd a.s a sliock tran.smilted through the vital 
organs to rouse the body from the states of syncope, asphyxia, 
and the depriissing elli'cls of narcotic ])oi,s()n.s. In states of 
^stem characterised by Avant of vigour, hy ]»allor, tieinors, 
fiutterings, electricity a]iplie<l as the “electric bath a])]>ears to 
act as a tonic ; and where thesi! sym])t,oniH are eom]»lieated AAnth 
neuralgia in any of its many forms, and espt-cially in nervous 
headacne, great good maybe etfected by draAving sparks from 
the seat of the pain. Again, Avhen the eonlraetile power of 
particular muscles, or gi’ou])s (jf nniscles, is lost or im])aired, as 
Avhen there is loss of voice through inaction of tlie muscles of 
the w'indpipe, orjialsy of the limbs fjom cold, strain, disuse, oj- 
lead poisoning, in aniomia and hy.steii«, and in that form of 
)a]sy knoAvn as the cMcidial pnndyds of inliints, (dectricity may 
)e r<*3orted to Avilh good prospect of advantage. So also in 
various forms of an^Bsth(!sia of the skin, in that impairt‘d circu¬ 
lation in the extremities wliicli hIioavs itself hy pallor or blueness, 
and by tingling or iiumbuess, and in W'ustiug of tiie limbs 
through inaction, electricity is indicated as a remedy, and has 
often proved serviceable. In those conditions, too, that are 


usually attributed to over-action, or over-excitement ol the 
nerves—in neuralgia, tic douloureux, and sciatica, and in spasm, 
tonic or clonic, in my neck, writers’ cramp, and “histrionic 
spasm” of the facial muscles—the use of electricity is to bo 
commended. Lastly, electricity has been applied with success 
to promote the absorption of indolent tumours, to kill some of the 
entozoa, especially the echinococcus, the tenant of the hy dated 
cyst, and to coagulate the blood in aneurisms. It has been 
deemed u])i)licabie t(.> the solution of stone in the bladder, and 
to the extraction of ]K)isonoii.s metals from the system; and it 
has been used Avith ilecided advantage, in such functional dis¬ 
orders as dysj)ep.sia, torpid liver, constipation, and amenorrliea. 
In making apjdication of this agent in the treatment of disease, a 
sound diagnosis is of the utjno.^it imporhincc : lor it has been 
Avcdl and truly obserA'i-d that “ ele(;tricity i.s one of the mu.st 
Kiw^erful agents that Ave cjiii employ in the treatment of disease ; 
)nt it is useful, useless, or mischievous, according to the manner 
in Avliich it is applied.” (‘Lectures on the Cliemical Uses of 
Fle.ci.ricilv,’ th livered in University College llo.spital. By i. 
lUissell-Keynolds, IM.U., F.B.S.) 

5. JJiuifuosi.’i. Flec.tric.ily may he used as fin aid to the dijig- 
nosis of ivjil forms of ]>alsy, and filso fi,s a means of detecting 
impo.'.ture. In ceiiain oh.scme cases it is useful in determining 
Avluilher a }nilsie<l niiLsch; is Avholly (*r jiartially ent oil from the 
inlluence. ol tlu; Avill, or the mandates of the spinal cord, hy 
disejise of brain or siiinal marrow. As ii geniiiul rule it may be 
asserted that, in nncomjdicated brain diseasi*, tliere is no dimi¬ 
nution of muscular contrjictility under the inlliienci'. ol' the 
electric current, find tliere may cAvn he fiugmeiited eontinctility. 
And the saniei.s true of such di.seii.ses of the sjdnal cord as do nol. 
destroy or damage iJie m-rves tlifit intervene hctAvee.n the scat of 
the disease and tlie mu.-icles to Avhich the eleelric Iluid is implied 
or tran.'^mitted. On the other Jiiind, di.^ease. of tlie sjiinal cord 
Avhic.h iiiA’olves the nerves of the muscles to Avliich the electiic 
Iluid is directed acts like a section of the nerves themselves, find 
le.ssens »>!• destroys the mu.senlar irritability. 

For iiilonuation on more iiiimite ipiestions of diagnosis by 
electricity, the rejider mn.'-t lx; rel'erred to formal treatises on 
this subject, such as the clear and able Avork by Dr. llnssell- 
Iteynohl.s Just cited. 

Tin* application of idectricity to the di.stinction betAveon real 
and fanciful or feigned ]>alsy is of Sjiecial interest to llio.se 
medical men Avho have to deal Avith prisoners find other persons 
tempted to p»racti.<c iniiH).siliou on their medical atlemhiiits ; 
and it has assumed a noAV imjtortanee in relation to jiiihvay 
accidents, and other injuries attended by shock. This use 
of electricity is Avell illustrated by the two case.«i wliich 
follow’. 

A convict at Millbauk, practi.‘<(‘(l in imposition, and coidideid. 
of .success in “ lidilling on the doctor," is .‘idmitled Hie 

inlirjiiary complaining of ai'iite ]>ain in the head, an olfensivc 
discharge from the ear, find lo.ss of poAver in the iinn and leg on 
the side of the piain find di.scharge. After being W'atehed for 
severul days he i.s suhmilted to treatment bused on the ussunij)- 
tion that thi‘ si'vcrul .syinptoin.s comjdained of are genuine ; and 
jtarlly as a test of tin; lA-alily of the asserted loss of poAVer in the 
arm, partly as trealinent a]>i)ropriate. to the case if tlie comjilaint 
AA'cre AA’ell founded, a sharp» slus'k is sent throngli tlie muscles ol 
tin; fore arm. The lespon.se i.s too decide.d to leave any dunht 
about the case, and the prisoner linds it eoiiA’cnient to iiiijirove 
in health und recovaT strength in the. ulfected arm and leg Avith 
very susjticious alacrity. 

A gentleman .siijiposed to be jiaralyscd on one side as the 
ri'snlt of a railroad injury, is undej‘the care of a physician and 
surgeon who have serious mi.sgivings us to the case, and think 
the piaralytic, state may be cither imagined or assumed ; while 
the skilled advisers of the. comjian} deny the. existence of the 
piiiralysis ullogether. The jailsy, real or assumed, affects the right • 
side of the hody. lie drags the leg after him, and ciuiiiotturn the 
jiiilin of the hiuid up or down. The electric test AV’as brought into 
l*Iay; a strong Faradisation Avas applied to the. left anil, wdiich was 
rotiited Avith fond exjnessions of pain. The current Avas then 
])a.s.sed tJirongli tlie 2 >ron.itor.s of the jiulsied arm, when not the 
slightest movement occurred ; and tln^ same current, after being 
jia^sed seA'cral times Avitli the same negative result, Avn.s increased 
in strength, but jirudiiced only the “ smallest flicker of contrac¬ 
tion.” The current aa iih then iiasseil through the tAVO legs. The 
left foot was druAvn up Avitli expressions of iiain, but the muscles 
of the other leg remained pieriectly llaccitl. As it was not pos- 
silile for the patient to resist the action of the current through 
the muscles alleged to bo iialsied, it was rightly inferred that 
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the paralysis was real. This experiment very properly had a 
material effect on the compensation awarded. 

The first of these cases came under the ohservation of the 
writer; the second is condensed from the history of the case 
given at pp. .31, 32 of Dr. Russell-lleynolds’ work just cited. 

For much valuable information and judicious criticism on 
electricity and its clinical uses, on the choice of instruments, 
and on the requirements of an electrical room,” reference may 
be made to tliescj lectures of Dr. BuHsell-Reynolds, which bear 
the recent date of 1871. A very full u(;count of the subject, 
with details of tlu; Bev(*-ral sngg(istions that have b(^en made 
for a])plying electricity in tlie treatment of disease, will also be 
found at p. 499, vol. i., of Wood’s ‘Tr(*atise on Themiumtics 
and Pharmacology,’ in which the author makes largo use, of the 
work of M. Dnchenne de ?>oulogne. 

GALVANOMETER. [E. C. vol. iv. col. 272.j 3’he lu'ces- 
sity for measuring small equivah'iils of el(*ctri>-dynamic force 
has led to the construelion of iiisiriimeiil.s of great delicacy, 
chiefly hy Sir W. Thomson. Ilis 7iV/A’i7/»// (lulnuiomHcr coii- 
sists mainly of an aslatic; uiTiiiigcment, in udiich each needle 
ifl formed of fine watch-spring, about inch in length; the 
needles are connected hy a thin strip of aluminium, placed so 
as to keep one of the mngnels jii. tlnMuiddh* of each coil. At¬ 
tached to the magnet, within the coil, is a small concave mirror 
of thin silvered glass, which reflects the. light of a ]iar!iflin lamp 
falling upon it, through a narrow slit upon a divide-d scale, .about 
3 loot off. [Eleotromkter, E. G. S. col. 85tJ.] The miiTor 
with the, magnets and aluminium siri]) do imf weigh more than 
about thrc() grains. AVhen at I’est, the needles should liav'e 
their axes ]ievpendie.iilar to the. axes of the. coils, and tin*, image 
of the slit should he at the centre of the scale. A current 
passing through the coils dellects tlii' ne(‘dles, the angle through 
whicli they turn depending on tin* strength of the current. 
The angle read off on the. scale is double lliat througli which 
the needle moves. Tin; instiunn'iit is well suited for the 
measurement of weak cni'i'ents ; but fur stronger cun out s a set 
of resistnma' coils, named ai'e u.sed for . ui rviiig oil" a 

known pro])orlion (»f the curi'ent, and nllovij.g .mother known 
])roportioii to ]>ass through the, instrumeuL. 

^lw,M(iriiiv (lalntiionirlcri^ a \ ariation of the foregoing for useoii 
hoard ship. 3’liere is only one, coil mid ommeedUsmid the needle, 
and its mirror aiv attached touvertical silk librestretchetl between 
two jioints, the silk line jiassing as m-arly as pos.-^ible, tlirough 
the centre of gravity of the needle. In this way the needle is 
not alfected by tlie motions of the ship. To isolate it from the. 
iiilluence of the earth’s niaguetisiii and that of the ship, the 
iiistrumcut is enclosed in mi iron ca,se with a window in front, 
and the needle is kejtt in ]>ositio]i by adjustible magnets jdueed 
inside the case. So sensitive aiv these instruments that, Avith 
their aid, a cable of iOdO miles in length may be Avorked Avith 
tAVo or three of Daniell’s cells. The sjiot of light moves to the right 
or left of zero jioint on tin* scale, according to tlie me.ssage. 
Sliould earth curnuits turn the ray luvay from zero, the ]M»int 
Avliere the light rests may he taken us a ucav zero, and signals 
sent oil either siile of it ns hidbre. 

Sensitive as are the above instruments, Mr. F. IT. Ynrley 
propose.s (l>rit,ish Assoc.iation Re.i)ori, 18(>8, index ii. ]*. 20) to 
make galvanometers still more so hy using a still sm.iIh-r mag¬ 
net made of the tinest steel Avire tliat can he ohi lined, and 
rendering its motion a]»])arent hy viewing it through a rectangu¬ 
lar jirism by means of a mie.roscope, in the eye-piece of Avhich 
is placed a small siiale ]ihotogi’a]ihed on glas.s. Tim magnet 
appears as a black bar bisecting the. lield of view, and it.s 
slightest motion is evident. In a second arrangement, a small 
magnet of Hat steel, jiollshed on one face, Avas suspended by a 
silk lilament, and a small micro-pbot,ogra])h of a gradiiutwl scale 
Avas ])hieed at such a distance from the retlecting surface, of the 
magnet mirror, that each division e<(nalled tAvo miiiulesof arc as 
nearly as possiUe. Tlie image of the scale thus reflected Avas 
sent in a line with the optic axis of the, microscope, and any 
deflection given to the Inagnet caused the image of tlie ])lioto- 
graphed scale to move across the lield of AueAV, The I’eflecting 
surface moving doubles the apparent moliuii, giving the amount 
due to the angle of incidence, jdus that of reflection. The 
movement of one graduatml division being produced by a 
deflection equal to one minute of arc, il‘ magiiilied sixty times 
by the microscope will render a motion equal to one second of 
arc apparent and measiirabJo. These instruments do not require 
a dark room. 

There are also the Tangent Galvanometer and the Sine Qal- 
vmometerj in the former oi which a short n’eodle moves over a 


horizontal graduated circle at the centre of a vertical circle of 
thick copper Avire, through which the current passes. The 
vertical circle is a<ljusted in the plane of the magnetic meridian, 
and the current being sent through the circle, the neeille is 
deflected, the f>rce of the current being proportional to tho 
tangent of the angle through which the needle moves, while, in 
the second instrument, it is projiortioiuil to its siiie. 

Melloni’s method of graduating a galvanometer is given in 
the Appendix to cha]). x. of Tynd.airs ‘ llcai,’ 4th edit. p. 330— 
332. The difliculties of obtaining an accurate instrument are 
slated at pj*. 21, 22 of the same Avurk. Afti'r having succeeded 
in obtaining ciqipiT wire free I’rom iron, iliere Avaa still nn error 
of dollection from the zc'ro line, and this was ,at last traced to 
tlie iron in tlie green silk Avhich eivvmi'd tho wire. This was 
removed and the Aviie over.s])Uii Avith Avhite silk, clean hands 
being used in the proce.ss. “A jKirfect galvanometer was tho 
ri'sult; the ms'dle when released from the action of the current 
returns accurately to zero, am I is perl'ectly free from all mag¬ 
netic action (111 the ])art of tlie coil.” 

GAMP] GERTIPMCATPIS. Ry the 23 and 24 Viet. c. 90, it 
is enacted th.it a lic.once or certilicate. for killing or taking game 
shall be m*ci‘.s.sary, ami that tho I’ollowing duties shall he, ira- 
jiosed on such licences or certifleates respectively, that is to 
say 

For a certiticate token out b(>tA\a>on the Titli April and the 
Jst November, to expire, the .5th A]iril in the following 
y‘‘ar.. ... £3. 

- To expire the 31 sL October of some year in Avhich 

it is taken out. £2. 

If such certilicate he taken out on or after 1st November, 
to expire the .'illi Ajiiol fulloAviiig. £2. 

Cert ilicate for S(.‘rvant of ])erson eiililled to keep game, on 
any land in .Scotland or EnglomI . £2. 

(■ertiticotc to sell game in JOnL^land, Scotland, or Ireland . £2. 

ICvery ])ersoii that kills or takes game, or pursues game in 
order to kill or take it, before lie has taken out such certilicate, 
i.s liable, to forfeit ,£'20. 

Plxeeptioiis a.nd exeiiqilions from the, duties and provisions of 
the Act ant made and gruuteil as IblluAvs • 

EXCEPTIONS. 

n.) Th(> taking of Avoodeocks and siiiiies witlinets or springes 
in Great T.ritain. 

(2.) The taking or destroying of conies in Great Britain by 
the ])ro])rietor of any Avarren, or of any inclosed gimnul what¬ 
ever, or by the tenant of binds, e.illier hy himself or by his 
direetion or permission. 

(3.) 3’he. ])ursuing and killing of liares ri'speetivcly by cours¬ 
ing Avith greyliounds or by liuiitiiig AAdlh beagli‘s or other 
hounds. 

(4.) The pursuing and killing of deer by hunting Avith 
hounds, 

(f».) The taking ,aml killing of deer in any inclosed lands by 
the owner or occupier of such lands, or by his direction or per¬ 
mission. 

EXEMPTIONS. 

(1.) Any of the royal family. 

(2.) Any ]>er.sou a])|)ointe(l a game-keejier on behalf of her 
Muje.sly by the Gommissionevs of her Majesty’s Woods, PYrests, 
and Land Keveinu'.'^, nndi'r the aulhorily of any Act of Parlia¬ 
ment relating to tin* land reAn'inies of tlie erown. 

(3.) Any person aiding or assisting in the taking or killing of 
any game or any Avoodcoek, siii])e, (|uail, landrail, or coney, or 
any deer, in the eonqiaiiy or presence, ami for the use of another 
jierson Avho shall liave duly (ibtaiiied, according to the direc¬ 
tions of this A(;t, and in his own right, a lieeneo to kill game, 
and Avho shall by virtue (jf such licence then and there, use liis 
own dog, gun, net, or other engine for the taking or killing of 
such game, Avoodcock, snipe, quail, landrail, coney, or deer, and 
Avlio shall not act therein hy vii’tue of any deputation or aji- 
pointnient. 

(4.) And as regards the killing of liares only, all persons who, 
under the jiroAUsioiis of the Iavo seve ral Acts, IJ ami 12 Victoria, 
chapter 2!) and chapter 30 re.s|iec,lively, are authorised to kill 
hares in England and Scotland respectively Avithout obtaining 
an annual game certilicate. 

GAME LAWS. AVhereas it Avas deemed expedient in the 
year 1862 that the laAvs in force for tlie, better detection and 
ireAi^ntion of poaching sliould bo amended, it was enacted by 
he 26 and 20 Viet. c. 114, that it should be lawful for any 
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constable or peace officer in any county, borough, or place in 
Great Britain or Ireland, in any higl.way, street, or public 
place, to senrcli any person wl)ont he may have good cause to 
suspect of coining Iroiii any land wluire he shall have been un¬ 
lawfully in scuireh or pursuit of game, or any person aiding or 
abetting sueh ])ergon, and having in his ])OSHcsBion any game 
iinlawi’iillv obtained, or any gun, ]»art of gun, or lutts, or engines 
used for killing or taking game; and also to stop and search 
miy call or otlicr conveyance in or upon which siich conatable, 
or peace officer shall have good cause to suspect tluit any such 
game, or any such article or thing, is being ciirrie<l by any siudi 
2 )erson. 

And should there lie found any ganu* or any such article or 
thing as aforesaid upon such ])e-rson, cart, or otlusr convc'vanee, 
to seize and detain such game, arlieh*, or thing : siioli imtsoii 
on whom the same is found is to he; cited hy smnnions to appear 
heforc the justices in petty sessions ; and if convicted of unlaw¬ 
fully going on any land in scvircJi of game, or of having used 
any such artichi ov thing in killing or taking game, oi- of lu ing 
accessory thereto, sueli ]»erson is to forfeit tuul jiay a line not 
exceeding i,T), and forfeit such game, gun, or engine, tH:c., so 
found in his ])ossession. 

GAMMAl)Jf)N fEvi.FOT, E. G. S. col. lt)t)4J. 

GANG TLOGGir fl'Louuu, E. G. S.J. 

GANGLION (from yayy\tov, n lUTVtvknot), in m\a1on\]i, an 
enlargement of a nene, consisling in some, cas<'s of an inter¬ 
lacement of in;rve-fil>7-es, known as a yhjus; in olliei-H of an j 
addition to the nerve of such grey mutter as i-xists in inirls of 
the brain. Jlcnce, ganglia have been siiokeu of as miniature ' 
hraiua. Gmiglia uhound in the nerves that su]»idy the chief 
organs of sense, and those organs also that are, m(»st essential to 
life ; hut they are also ])reseiit in the nervi*s of tlie trunk and ex¬ 
tremities. In svrtjirii, an eirusion into tin*, slieatli of a. lemlou 
or fascia. Hneh is the ganglion of the judella or hou.semaid’s 
knee, and tJie small rouinl liaj'd swellings tliat foj'in on l])e wrist. 
These last may often he disju'rsed hy a sharp blow, hut the 
larger ganglia rctpiire to he, tieated hy ])unetui(“. 

GANGILENA OKTS [Ganciiuji oiiis, E. G. S., col. .JlH). 

GANGRENE (from ypahw^ to oat), one of the results (d‘ 
iiiflttiiimatiou [In]^f..\mmation, E, G., vul. iv. col. 8(i(;|, and also 
of imixidcd circulation. It consists in a loss of vitality, and 
issues ill a destruction, or eating away, of the parts all.‘u-ked. 
The gangi’cnc that is the result of inilanunaLion is sojiietimes 
called hot gangrene, and that which is not the eonsef|uencc of 
inilainmalion cold gangvem*. There is also a humid or Dioint 
gangrene, in which the dead parts are innuersed in Iluid, gciu*- 
rally of a very oll'cnsive, odour, and a, d/*// gangrene, in which 
little or no fluid is lu’cseiit ; ami tliere is a nf/c gangrene, or 
gangrene of the aged (G. scmlin), wliich is generally <d’ llie dry 
orde,7*. 

GANGRENE, IIOSRITAL [TTosriTAr, Gakgrknk, E. G. 8.]. 

GANGUE, in Mining, is a general name for the earthy suh- 
stances which accompany or iiumciliatidy sui’Tuund metallic ore.s. 
Quartz, earhonate of lime, fluate of linn*,, sulphate of lime, and 
Bulphatc of baryta are among the chief k imls ; 1 »nt there arc many 
otliers. Tlie,])rocesses of 8 tam 2 )ing, jacking, sorting, washing, &o., 
separate the gangue fi'om the nior(} valuahhi j>aits of tin* ore, 
before the smelthig begins. [Mijvjno, E. (-. vol v. (’ol. 7dO.] 

GANGWAY (Anglo-Saxon,//on//, a passage), a pa.s.'^age from 
one part of a ship to another. Eonuerly the, term was u])j»lie(.l 
to the narrow j»as.sagos iii large eliurches, as to those which gave, 
access to the upj)er stalls in clioirs, &c. 

GANISTER, or GANNISTER, is a slaty stone used near 
Sheffield to macadamise, llie roatls. Wlieii seraja-d uj) after 
much wearing, calcined, jadverised, and sifted, it is 7i])plied to 
hull leatlmr, in the manner of emery j)owd(*r or rotteiistom*, for 
polishing cutlery ; the Sheiliehl cutlers ]»]’e,ier it to all other 
substances for smoothing the threaded shoulders of jwcket-kiiives 
after flliug. 

GANTEINE, the name given to comj)usitions used to clean 
leather gloves. It consists of a solution of ciinl soap in hot 
water, to which essence of citron is added. A imm*, complex 
l)reparation (the saponinc of Dtivignau) consists of powdered 
soap, 250 j)arts, dissolved with lieat in water 155 parts. When 
cool, lt)5 parts of eau dejavellc and 10 juu-ts of licjuor amwouifu 
arc added so as to make a smooth jxiste. A small (juantity of 
this or of the previous composition is nihhcd over the glove with 
flannel till it is clean. 

OARANGIN, one of the chief colouring agents in madder 
[MADDEa, E. C., vol. V. col. 408], used to he obtained separately 
from the spout-root, after coarse madder-dying had been com¬ 


pleted ; but now it is found profitable to obtain it from new- 
madder root. 'I’he root is ground, steeped in water for a day, 
and kej)t until smtie of tlie soluble constituonts are washed out; 
sulphuric acid and heat act upon the remainder, which is woslied, 
stniined, jiressed, dried, and ground into a cliocolate-coloured 
])Owder; tliis is garancin, more e.asily used than madder, and 
producing brighter coloiiis. Attempts are being made, however, 
to siihstitute coal-tar iiroducts for madder. [Alizawn, E. C. S. 
col. fl4.] 

GARB. This w ord, wliich has a deiived heraldic meaning, 
is taken from the ]'>ench f/crhcy u ljich signifies a sheaf of coni ,• 
in the. Ercnch dialects it a])])cars ns r/arba, or jarhe, and in 
lucdiii'val Latin fiarixi. That it was used originally for a hmd- 
fnl is evident from llu; jdnascs in which it was used in connec¬ 
tion Avith nn asures and weights of various objects in the middle 
ages. I’allioi states that it Avas the, synihol of summer, and 
sometinu*.s, to rejavsent the month of July, two garbs Averc 
emidoyed cn t^uUicr, hecaiisc- in tliis month the. harvest is 
UHually made. Tin; guih lias hi'en a liivouritc heraldic bearing 
from a A^ery ancient ])eiiod, and entcTs extensively into the 
shields of arms of English and l^’ieiieh families, the one best 
knoAvn among us being that of Ranulf, Earl of Cfiiester, Avho 
bore three garbs, or. Gibbon, IblloAving Eerne, rtaiders 

the heraldic garb into faxciis fru'mcniariua. Wlieii this charge 
IS a sheaf of Avljeat, it is snllieieiit in tlie blazon of any shield to 
say r/rc/V/, but Avhen the sheaf is composed of any other sort ol 
griiiji, the ]>articular kind must h(; (!.\pressed, as a ifitrh of oats, 
*kc. Slntiild the straw he of a dilhaeiit tincture to tin; ears, 
this variation also re<iuiri‘S jiartieular notice in the blazon, as, 
for exam] de, a garb ra't, eared or; if the. tie he of a dilVerent ' 
tiiieture, this ditlermee must also he i-xpressed. The names 
of I'higlish families into Avhose arms this cliarge enters will he 
found ill J’a])\V(trth’s Ordinanj of Arms, and the EncijchipmUa 
JJuuldIra, vcd. ji. ])uc/inge gives some other significations ol 
the Avoid. 

GARDANTorGU ARDANT, In Heraldry beasts of jirey aie 
described as gardaiit Avhen they are reju'esented fiill-liiced and 
looking toAvards the speetator, 

GAIIGAIHSMA, a gargle, from ydpyapiCo}, to wash the mouth, 
an iijiplieation in eommon use to eleaiise the throat, and to 
lu'al inflammations and nleers attacking tliat juirt. When 
jiatieiits are not able to use gaigles, and in tlu‘ cusi! of infants, 
they may be injedisl into t he mouth or nostrils with a syringe. 
The eomjtosilitui of the gargle varies according as tlie object in 
vii'AV is merely to cleanse the jiavl, to stimulate it, or to correct 
the foul odours Avhich art', givi'ii olf in the Avorst forms of sore 
throat. 

GARDNER PEERAGE GASE, a leading ca.se cited hy all 
Avritens on legilinuiey, and of great interest to nienihers ol tlni 
legjil and medical professions. Tliere is a good account of the 
ca.se hy Le Mari liaut, and a very Jiil) jii.story of it, in Sir Ilorri-s 
Nico]a.s’s Avork on ‘ Atlultevine Baslanly.’ An abstract of it and 
an acA'.oiiiit of its medico-legal hearings will he found at p. 124 of 
Guy’s ‘Eoremsic Medicine’ (did edition). 

GARIjAND {lU\\. (jh ill and a, Ereiich, r/uiVfioidc), a wreath or 
circ.le.t of leaves or lloAvers. The civic crown of the Roman 
soldier Avas a garlai 111 of oak leaves and acorns; the chaplet of 
llie bride, a garland of loses [Gjiai’Let, E. G. S. col. 490]. A 
garland of llowei's arranged on t io.s,sod 1 ioo])B, avus formerly, in 
some j)arts, carried hy maidens before the colliii of it young uu- 
niarried Avoman, and aftcrAvards deim.sit('d in tint cliurch; remains 
of a garland of this kind still hung on the south wall of St. 
Alltan s Ahhey Chnrcli. Garlands AVere also placi^tl in various 
country churches on certain days, and in one or two instance.s 
the custom has been continued to the pre.seiit time [FnowEUS, 
E, (.k S. col. 1025]. In gothic architijcture, the term garland is 
a|)plh;d hy .soim; early writeis to the ornamental band Avliich sur¬ 
rounds a church spin'., as in those of Chichester Catlietlral and 
Redclilfe Cliurch, Jhi.stol. 

GA RN1811 ED. In Heraldry an object is said to he garnished 
Avhen it is furnished Avith its ajiprupriate ornaments. 

GARTER KING OF ARMS. (IlEmvLi), E. 0. vol. iv. col, 
Gfll]. 

GA8 BATTERY. [Galvanic Batteiiy, B. C. vol. iv. col. 
202 .] 

GAS ENGINES, engines Avorked with an explosive gas, 
usually a mixture of coal gas and air, in suitable proportions. 
The cxjflosivc gas is introduced into the cylinder oi an engine, 
constructed generaily like that of a steam enmne, it is there ex¬ 
ploded and the force developed hy the explosion is utilised in 
mlving the engine; 
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An engine oi this hind has been introduced both in France 
and in this countiy, as a means of obtaining a small amount of 
power (two to live horse jjower, for instance) for manufacturing 
operations which are intermittent. Coal gas is an exocnsivo 
fuel, and the heat liberated by the combustion of the coal g^ is 
probably less perfectly utilised in the gas engine than it might 
be in a steam engine. Hence the gas engine cannot generally 
compete with the steam engine as an economical motor. But 
the steam engine with its boiler occupies a good deal of space, 
involves some risk of fire and of ex])losioTi, requires the constant 
supervision of a stoker or engineer, and the fumac(', nmst be 
maintained in action during any intervals in wliicli the cngiiu’! is 
standing. The gas engine requires no boiler ; can be ])Ut into 
or out of action instantly, and when out oi‘ action consumes im 
fuel, and lastly, requires very little att('iition wljen working. 
These advantages are consiilerable when only a small amount of 
power is required at intervals, as for instance in driving printing 
presses. Hence in such cases the gas engine may often be atl- 
vantngeously employed. 

M. Lenoir's engine resembles a small horizontal engine in 
general appearance. The explosive mixture is admitted to the 
cylinder for about half the length of the stroke. The admission 
^'alvc tluiu closes and tlu*, gases are exjdoded hy an electric spark. 
The pressure in the cylinder rises at the instant of the ex])losioii 
to a very considerable intensity, and the heaptd gases then drive 
till'piston l»y their expansion through the remaining luilf of the | 
stroke. M. Tresca has estimate.d, from his ex|)erimenis on | 
Lenoir’s engine, that it consumes about ninety cubic f(*.(it of coal 
gas, at atmospheric pressure, ])er indicated horse power per lionv. 
The engine is started by sinqdy opening a cock and assisting 
tlic engine to move during the llrst two or three turns. 

]\Ir. Siemens’s gas engine lias four cylinders, with rod.s con- 
nechid to the ibiir arms of a cross, tin; centre of which riivolvcis 
on a fixed hi'aring. The cylinders work consecutively, so as to 
give a continuous motion uiul a toliTahly eqnuhle rotative force 
to the cross. The jiower is thence transmitted, through .an ordi¬ 
nary crank and cuiinecting rod, to the crank shaft. Air. Simmnis 
employs a ri'generator, to ahsorh ])art of tin* umiUlised heat in 
the gases leaving the. engine, and to restore, it to the, mu*\i»loded ; 
gases entering the engine, thus reducing the waste (d h(*at. i 

Another form of gas engine has been introduced hy Af. lliigon, I 
who, we bcliiive, elainis to be tlie original invmilor of the Lenoir 
engine. In this engine the electric, butteries used by AI. Lenoir 
to cause the, explosion are di.sjieused with. The engine i.s j»ro- 
vided with a sIkU; valvi* to regulate the admis.siou of the explo¬ 
sive mixture to tlie cylinder. By an ingenious arrungeiiu'iit, the 
ends of this valve, in its travel, project heyomi the ends of the, 
valve chest, so as to expose, a gas je,t, contaiue<l in a cavity of the 
valve. AVhen exjiosi'cl, this jet is ignited at a fixed bunier, 
and as the valve returns, ignites at the proper moment tlu^ gases 
in the cylinder. AI. Tlugoii introduces a ]et of water into the 
cylinder, at the instant of exjilosion, which, by its evaporation, 
diminishes the intensity of the temperature in the cylinder, 
equalise.^ the prcssuri’. dining tlie stroke, and assists in luhrica- 
t.ion. He also ])r()vides separate pumps for maintaining the 
sup]»ly of the ex]dosivc mixture ami the, gas for the exploding 
jets at the recjuisile pressure. 

The theory of the explo.sive gas engiiu's lias been given by 
T’rofessor Rankine, in an article in the Eiujincer for J uly ^7,1806. 
See also Air Engines, E. G. S. 

GAS FURNACE. [Furnaces, Gas Oil ; Fuel, Re¬ 
generative Furnace, E. C. S.J 

GASHOLDERS. On the principles which should govern Hie 
construction of lai'ge gasholders much discussion has taken place, 
without at present any general agreement being arrived at. The 
most important structural dillerence, to which fuither attention 
must be directed, is in tlie (^instruction of the gasholder roof. 
Some engineers make the gasholder roof nearly Hat, without any 
internal support, while others intioduce a system of strong 
rotters radiating from the centre, upon which the roof, which in 
this case is somewhat donie-sliaped, may rest, 'riiese rafters are 
not rigidly connected with the roof, and hence, when iiiilated 
and the pressure acts frcmi within outwards, the roof rises clear 
of its supporting trussing, to an extent amounting sometimes 
to six inches at the centre. It is clear, tlierefoi’C, that when 
inflated the tnissing offers no direct support to the roof, its only 
function in that cose being to act as a strut between the sides of 
the gasholder, and to prevent their collapse from the tension 
traneamtted to them from the curved roof. But this tension can 
J)e resisted in another way, name^, by a strong angle iron kerb 
at the junction of the roof and the sides of the gasholder, and 
ARTS AND 8CI. DIV.—SUP. 


many engineere adopt this plan of construction in the beRcf Hiat 
they thus obtain equal strength and can employ the material 
otherwise required for the tnissing in increasing the thickness 
of the roof jdates. 

The Great Central _ Company’s gasholders, designed by Mr. 
Anderson, aixi built without trussing. The circular kerb at the 
junction of the vertical sides and flat top, consists of an 
angle ii-on 6 inche.s by G inches, with a horizontal annular 
nlate 20 inches broad and ^ inch thick rivetted to it. To this 
Kerb are attached the roof jilales, ^ inch thick, Imilt on a flat 
scaffolding. Ther(! is no internal trussing, .and when inflated the 
roof simply rests on H»c gas. But, in order to sustain the roof 
when le.t down and the. internal pressure removed, a central pier 
of bri(jkwork was erected, carried up to a level of six inches 
uu(l(}r Ihti l<q> of the tank, and a frame of liorizontal timbers was 
laid upon this to receive the weight of the roof. The gasholders 
thus constructed h.ave heeii in u.se for sixteen years. It is con¬ 
tended hy Air. Anderson that hythis construction the durability 
of the gasholder is increased, liccaiise, by dispensing with the 
trussing the ]ilat(is may be made thicker at those parts most 
liable to decay, namely, the wliole of the roof and the top and 
bottom tiers of the side plates. Further, that as the centre of 
gravity i.s lowensd the stahilitj’- of the gasholder in a storm is 
greater, .and Hie guiding stand.ards may be made lighter. 

On the other hand those enginc'orswho employ internal truss¬ 
ing 1.0 support Hie roof, contend that the trussing serves as a 
scalfoldiiig on which the roof may he bnilt, and affords a much 
more perfect and uniform snpiiort to the roof when the g.a8holder 
is down. In the next place that a much greater convexity can 
be given conveniently to the crown, when trussing is used. 
The consetpieiice. of diminishiug the nidius of the crown is to 
diminish tin* stress on the. metal, or to increase its strength with 
a given thickness of plates. The versed sine of the dome of 
trussed holders is usually about of the diameter. 

GAS-IHGIIT »Sirpl‘LY In 18.’)3, after many disputes 
lietween the thiiteen gas e.oinpanies in Hie metropolis, the two 

qiaiiies .south of the Thames agieed to divide the anm be¬ 
tween them. Ill 18.''>7 the eleven conqiaiiit.'s north of the Tlmines 
adopted a. similar course. Tliis combination, however, told 
agaiii.st the jmhlic among other ways hy eiihanecnumt of price and 

terionitioii of ([uality. The legislature took up the matter ill 
JsGO, hy pas.sing an Act which, though sanctioning the com- 
]>anies’ agreements, imposed restrictions on them. The required 
((uality of the gas was (leliucd. At 1000 yards from the Gas 
AVorks, gas, bullied in lui urgand buriK'r having l.’i holes and !i7- 
inch chimney, consuming 5 cnliic feet per hour, was required to 
give alighttsjual to that of 12 s])('Tm caudles of six to tlie pound, 
each burning 120 grains per liour. If the gas were that of cannei 
coal, charged at a higlier price, then the light was to he equal to 
20 candles. Tests wcuv pn'seribed for ascertaining the uinoimt 
of ammonia and sulphure.tled Iiydrogen present., by the use of 
turmerie. papesr amt acetate, of h'ad jia])!'!’; and a limit was 
named licyoiid which lho,s(! im]iurities wcu’e not lo be permitted. 
The ina.viiiinni charge to be .hs. Gi/. per 1000 cubicrieetfor ordinary 
gas, "Is. iul. for eannel ; but 4s. for tbe fornu'r wa.s to be held 
in view as a probably remunerative jirice. When the dividends 
of the companies should exe,eed 10 per cent., the Act empowered 
the Home Secretary to enforce a reductiuii of price. 

Ill 1864, hy order of Hie House of Commons, a return was 
ohtained from eveiy (or nearly every) gas company in the 
J[.Tmtcd Kingdom, showing the cJianges that liad occurred in the 
price of coal used fur gas-making, in the price charged to the 
jiublic for the gas, and in the dividend.s declared hy the coin- 
jiaiiies. The jirice paid hy the companies for coal, bc^tween 
the years Ib.’iO and 1863, had varied from 3.s. "Id. per ton (Sun¬ 
derland, in IH.AO) to 28s. (Inverness, in 1857). The jirice cliarged 
to the public for ga.s had varied from lOs. per lOOO cubic feet 
(Inverness, in 18,50) down to 2s. lid. (some of the colliery towns 
in 1860 to 1863). In the metropolis the pric,o paid by the com¬ 
panies for coal had ranged from 25s. to 1 3s. 2(1. in the fourteen 
yeai^, with a higher inicc for a small quantity of eannel 
and parrot coal. Some of the coinpanie.s gamlualed the price 
to large consumers hy a soi-t of inverse sliding scale according 
to the (juantity consumed. About iliat time it was estimated 
that Hiere were 400 gas conqiaiiies iii England and Wales, 180 
in Scotland, and 60 in Ireland, besides 130 gas works belong¬ 
ing to individuals and coipoiate bodies. 

In 1866 a return showed that 189 Gas Acts had been passed 
in ten yeare, 1866 to 1866 inclusive. The gas guaranteed varied 
in iUuminating power from 9 to 20 candles, the laigest number of 
companies giving 14, and the next largest 12. The prices named 
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in the Companies' Acta rangcjd from 7«. down to 3«. 2d. per 1000 
cubic feet. In 180(3 about 8,653,000,000 cubic feet were made 
and sujmlied in the metropolis, of whicli one company alone, the 
ImpcTial, furnished more than one-fourth; the cojil consumed 
in making tlie gas was about 1,100,0(K) tons, at a cost of 900,(XK)/. 
The cost of making 1000 cubic feet of gas was set down by the 
companies at 3.?. Td., from which lid. was deducted as the value 
of coke, tar, &c.; leaving 2.v. 8d. as the net coat. There arc 
diverse opinions among gas comi>anies juid engineers as to il)e 
best kind of coal to rise. Newcastle coal is jnore used in Eng- 
hiiid than any otluir kind ; and cannel in Lancashire, and parrot 
or Scotch cannel in Scotland. The parrot coal yicjids the largest 
miantit.y and the best (luality of gas, the cannel next best, and 
tne caking coal worst ; but the (piantily and <niality of tbe cf»ke 
produced rank in reverse order, that from caking coal heing tht‘ 
best, and from ])arrot coal the worst. Allbough, therefore, tin? 
different kinds of coal vary from 8()00 to J ;3,()0() cubic feet of gas 
yielded per ton, and ilie light from 10 to 3.5 candles, tbe value 
of the coke as well as tlu^ ]uice of the coal are eonsidensl in 
determining tbe kind of co.al that shall be ])ut into the retorts. 

In 18(57 several riv.'d schemes were brouglit forward for im¬ 
proving the sup]»ly of gas 1o the )n(itro]iolis, it having been found 
that the slalnte, of 18(50 worked h'ss favouraldy for the ]aiblic 
than for the (Jonijiunie.s. A c.ommittee of consniiiers, delegiites 
from ]>arisli vestries Jiiid disli’ict boards, tbe (-ity C.'orpointion, 
the Metro])olitan J»oard of Works, tint Eojird of Trade, and tbe 
gas comiwinies, bad mnc.li corre..s])ondeuce on the subject. Tin*. 
Corporation a])plicd for an Ac.tem])owcrjng them to make gas for 
<jity supply, at a cbargi; of only 3s‘. for gas of 18-candle- i>ower. 
Failing in this, they asked that tin* existing com]>anies sbonhl be 
compelled to adopt a charge of .3.s‘. f5</. : many chemists and eii- 

S inem’s luiving shown that such a price would yitd<l a ten percent. 

ivideml to well-managed com]Kinie.s, (!veii with gas H(» good 
as lH-c.andle power. I’lie Hoard of Trad<j suggested 16-caii<lle 
ut 3.'?. (5f/. The comj)anies oll'ered M-eandle gas at 4.s‘. ; and the 
whole year passed without any reconcilement of the did'ereiKUs. 
At this time the Tnqierial Gas Cojn)taiiy sU])plied (5(VHM) houses, 
mostly, if not wholly, within tbe inetrojxditaii limits. 

In 1868, all other jtarties having failed, ji ])rivate member of 
Pai'liaiiieiit succeeded in getting ji new Gas Ac,t ]);is.sed into ji law, 
ujjplicable for tbe most part to tbe city of London, jind also to 
some of the distrijils outsidi; Hie city. Hy this stjitute, t-be (Jor- 
]ioration wein eniiJoivered to buy, w ithin tliive yejir.s, all or any 
of the gas-ivorks wliic-b supplied the city, if they dec.nied it ex¬ 
pedient HO to do. The companies to which these works belonged 
were, if not Itougbt up, ]ierniiUed to amalgamate, on terms to 
be ajijiroved by the lloai’d of Trade. Tlie lioaul was to u])- 
jioiut three gas referees, who wore to settle n])on definite scicn- 
tilic tests for the ])urity and illuminating power of tbe gas, and 
W'cre to liiive free access to jdl the W'orks of tin; com]uinie.s to 
enforce the observance of these tests. No snlpbnrettod hydrogmi 
was to be ]»ermilted, and only a small detined per-cenlage of 
sulphur in ot-lu'r i'onns. Testing-places W'ere to bii (‘stablisbed 
within the city by the Gorjooratioii, and outside the city by the 
Metrojiolilim Ibuird of Works. Gas examiners were to be a]»- 
pointeil, wiio, acting under instructions from the gas ri'liu-ecs, 
would te.st the gas oiic.e a day for purity, anil thre-e, times every 
evening jfor jhotoiiietric or illiiminatiug pow'er. Afaps of all the 
mains, &c., wei-e t<j be prepared, on a scale of 5 feet to a mile. 
The gas was to be .supplied at a pressure, lielbrc midnight, c<]nal 
to a column of Avater 1 iiicli high, and, after midnight, ", inch 
high. A chief gas exauiiiiev, Jippoiiittsl liy the Hoard of Tnule, 
was to preiKire (piavterly rispoi’ts, and ibi’Avard them to the ollicial 
bodies and to the gas coinjianies. 

The gas supply in the metropolis has been regulated jiavtly 
bjr the Act of 18(50, partly by that of 18(58. Under the pro¬ 
visions of the Jast-miined'Act, till the end of 18(59, the max- 
iiniim price was to be 4.i-. ])er looo for 14-caiidle gas; Inigin- 
ning with 1870, it lias been 3n. 9//. ibr 16-candIe. If cannel 
giis be supplied, the price is to be raise<l in tbe same ratio as the 
illuminating power. Tw'o of the gas companies, outside the city 
district, obtained Acta of Parliament in 18(59 fur increased 
powers, ill whicli they bound theniselves to ailopt n medium 
atandaid, 3 , 1 . 0<l. for 14-candle ga.s. 

In 1870 and 1871, Acts were passed to facilitate tbe formation 
of new gas-works in the United Kingdom, dispensing Avith some 
of tlie Jormalities and costs formerly nocassary, on tlie fulfilinenl 
of clearly expressed conditions concerning purity, illuminating 
]» 0 Aver, the sup])ly and maintenance of gas-meters, iStc. Some of 
the companies by which new gas-works were established kep 
down to the minimum illuminating power allowed (14-candle)^ 


while some, using Scotch parrot coal, undertook to supply even 
so high as 30-candle gas. The price jpenniited to bo charged was 
to vary with the candle-power. One company undertook to 
supply 20-candle gas at 4s., a degree of purity not yet systemati¬ 
cally maintained in the metropolis. The prices charged by all 
new companies are to bo subject to revision by the Board of 
Trade whenever the dividend reaches 7 wr cent, on ordinary 
shares and C per cent, on jircference capital. Some local govem- 
ment.<, establishing new gas-works, undertook to maintain the 
.supply of their towns as nearly as may bo at cost price. The 
metropolitan gas supply, regulated mainly by the special statutes 
of 18(50 and 1868, is e.vemiiL from the operjitions of the general 
Acts of 1870 .and 1871. 

The publication oi' the analyses made by the gas referees 
ami examiners, the discussions carried on by the Society of 
Gas Engineers, and tlu^ huge- works lately constructed by some 
of ilie companies (especi-ally tbose at Bccktoii, near Plaistow), 
all tend to make gas cbea])er, lietter, and more extensively 
used th.an it, li.as liitberto been. A roii'^li estimate has been made 
that 1,250,000 tons of coal are annu.ally used in gas-niaking in 
tbe metropolis, 10,0(K),000 tons in the rest of tbe United King¬ 
dom, and .50,000,000 tons in other countries. 

GAS, MANUFAt JTUliE OF. (E. C. voL iv. col. 303.1 All 
that is proi»<iseil in tbe iiresciit article is to allude liriefly to 
some of tbe improvements of the plant of gas-works which liave 
been elfeeted recently. 

'J’he retorts are now usinilly ni.ade of clay, such retorts having 
been found to last Ibrue times as long as iron retorts, Avben the 
gas is proi»erly exliausLed from Ihe.m. The niecbaiiical ex- 
baustioii of the gas not only prevents the retorts from being 
subjecb'.d to intoriial ])ressure., but it increases tbe yield of gas 
by (5 to 10 per cent., and imiiroves its ipuility. The retorts arc 
aiTanged in Viirions ways, ami are of v.irious forms. They are 
set in benches consisting somutiines of five, but more generally 
of seven or eight, retorts, usually, if doidile emled, 18 or 19 
feet in leugtli, oucb btnicb being enclosed under an arch of 
ItricltAVork. One good aiTiingemeiit of retorts consists of four 
retorts of circular s(‘ctinn, and 15 inches dianieler; and three 
retorts alioAm, of ellijitical section, 15 inches deep by 21 inches 
AAdile. Ill otbe-r airange-ments the retorts are all D-shaped or all 
lircidar. The bAalraulic, main is noAV often of Avrought iron, 
and this is an imjaoA einent, liecause tlie Avronglit iron main is 
not only lighter, but muc-h less liable to frac-iure or leakage. 
From the liydraiidic main tbe, gas passes to the eondensers, which 
have been sullicieutly ib'scribed in the-.article in the Cyclopaidia. 
Thence it is noAV usually taken lliinugb one or more strufjhcrs. 
These scrubbm-s consist of a cylindricjil iron casing, of perh.aps 
1(5 feet in height, Jiml <»r a di.uneter proportioned to the (piaulitv 
of gas to b(i puritied. The gas enters at tlie liottom, imdernealii 
a ]»erlbrated grid, Ai liicli supjiorts a mass of coke or pebbles, 
filling up tbe greater jiortion of tbe case. OA'er this poroiw mass 
a stream of Avater is alloweil to descend us tbe gas ascends. The 
li()Uor which has passed through tbe scrubbers is pumped to the 
to]) again and again, until it becomes so charged Avith ammonia 
that it re<|uiri;s 12 oz. of sulphuric acid pm' gallon to convert 
the .ammonia into snliihate of aiiinionia. The exhauster, which 
is merely some form of large pumping Jipjiaratus, is commonly 
placeil next to the scrulibers, and is Avorked by a steam engine. 
Mr. lyiiiiiister lias contrived a combined washing and exhausting 
machine, it is in form something like a station meter, and is 
divided into three jiaiullel compartments. In the centre com¬ 
partment is a revolving disc carrying curved plates, wliich 
nerfoim the function, as they revolve, of a series of inverted 
buckets. The vessel is about three-fourths filled with water, 
.and the gjis enters the top of the centre compartment. It is 
thei-e caught by the curved revolving diajdiragms, which carry it 
down beneath the. water, and permit it aiterwards to escape near 
the axis of the revolving disc into the side compartment. Tlie 
Tiiachine tints performs the oiierations of exhausting the gas and 
at tlie same time wasliing it. 

The gas is next taken to the purifiers. The noxious emana¬ 
tions from lime after it h.as been employed in the purifiers, and 
is being restored to be used again, liave caused the general 
abandonment of that material as a purifying agent. Crude 
oxide of iron is now generally used, but this does not remove 
the carbonic acid. Mr. Spence, of Manchester, lias introduced 
as a purifying agent a material termed dry copperas. It is said 
to be more poweri'ul than ordinary oxide, and stands longer in 
the purifiers. It absorbs all the ammonia. The purifiers now 
used consist of laige square tanks, sometimes 18 feet square and. 
5 feet deep, formed of cast iron plates, and provided with a 
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cover which, except for its weight, is readily lifted to obtain 
access to the interior when the spent oxide requires removal. In 
the purifier there are sieves or perforated diajjhragms, on which 
the oxide is placed, at about one foot apart vertically. The sieves 
consist of a inch bars, placed g inch apart. The covers of the ])uri- 
fiers are made, for lightness, of wrought iron, and rest in a groove 
of sufficient depth to form a water joint. To lift the covers 
an overhead travelling crane is now generally provided, running 
on girders carried over the purifiers. The oxide is j)laced on the 
sieves in layers about 9 inches thick, and the gas is passed through 
three, four or more of these piiritiors in succession. 

One of the greatest improvements attempted of late years in 
the working of gas-works liasheen the iutrodiictioii of machineiy 
in place of hand labour in charging the retorts. At the Char¬ 
tered Gas Works machines have h(*,en used, invented by Messrs. 
Best and Holden, and manufactured l)y M(issrs. Hamlyside, of 
Derby. The machine consists of a large fj-ame on wheels, whicli 
traverses the retort house, in fi'ont of the retorts, on rails. This 
frame cames an engine and boiler for working the machineiy^ 
a large coal hopper and a series of mcclmuically worked scooi>s 
and rakes, by which the coke is iviked out of the retoils and the 
fnish coal introduced. The retorts recpiire to he arrangetl in 
sets of three, vcu-tically over (iucdi olluir, each set ht'iiig ]m)vi<led 
with a special franu! and door, by Avhicli the iiioiitliH of the, three 
retorts are simnltaiicou.sly op(*n(d and closed. 'Fhe mac.hiiu', 
curries a set of three rakes and thn.'e scoops, wliie.h arc oj)])osit e 
the mouths of the retort s wlien tlui machine is in position. The 
door being o])ened, th(^ rakes are ]m)pellcd forwards by a ]»inioii 
and chain, the tlaps of the rakc's ('nt(‘.ring liorizontally ami 
falling into a vertical ])osition wluui the rake is at the end of 
its stroke. Tlie rakes arc then drawn hack and tlischarge tin* 
coke from the retorts. Tin; nuuhine is then traverse<l a short 
distance along the rails, so ns to bring the scoops f)piK)site tin* 
mouths of the retorts just enqitied. The scoo]»s are till(‘<l with 
coal from the hojtjier, and then worked forwards into the, retorts, 
tinned over, and withdrawn. The three retoils being thus 
charged simultam'ously, tin* door is closed, and another smies of 
retorts emptied and filled in the sanu! way. Cue liench of nine 
retorts can he charged in ten niiimtes, ami 5-7ths of the manual 
assistance ordinarily rcipiired is disjiensed with. 

Messi’s. Dunbar ami Niclndsoii have introduced another and 
Homewliat simjder form of machine. Instead of tiavelling on 
the floor, this niacliiiie is suspended from overhead rails. The 
machine has only a single scoop, which acts also as a rake. 
This scoop is carried on a radial lever arm, by whicli it cun he 
raised or lowered, so as to corresjiond with any retoil motiUi. In 
withdrawing the coke from the retort, the scoop is introdiujed in 
an inverted })osition, so as to enter over the mass within the 
retort. The rakes lying in the hollow of the scoop are then 
rotated, so as to cut across tin: mass of caked I'lii'l in the retort, 
the scoop is then withdrawn and clears the, retort. 'I’lie scoop is 
then tunied over, tilled with coal, and again introdui^ed. Re¬ 
versed within the retort, it empties the fuel evenly on the retort, 
and is again withdrawn and the mouth of the retort clo.'sed. 
The steam for working the engine on the maeliine is siip]died 
from a stationary boiler, to steam ]upes passing along the wall of 
the retort house. From this jiifie, the steam passes to the engim; 
by flexible jiijies, fitted witli universal joints. A charge cun he 
withdrawn and the retort tilled in one minute. 

Mr. Whimstcr has introduced an improvement of the governor 
which regulates the pressure of the gas in the mains. There are 
two causes at wurk producing variations of pressure in the gas 
mains, one being the varying weiglit of the gasholders as they 
rise and fall; the other the varying consumption of the gas. 
To obviate evils arising from irregular pressure, a governor is 
used, which is described under Gas, MANUFACTDitE of [E.'C., vol. 
iv. col. 309J. This governor, though correct in jirinciple, is not 
8 ufl[iciently sensitive to jiroperly correct the irnigularities of 
pressure. This want of sensitiveness arisiis chiefly from the 
considerable w^eight of the moving parts of the govemor, rela¬ 
tively to the area on wliich the pressure acts, which causes the 

f ovemor to rise and fall. It might be obviated to some extent 
y making the governor of large size, but this is inconvenient 
and expensive. Mr. Whimster provides a small sensitive sub-. 
sidiary govemor, whicli controls the action of the small govemor | 
in the following way: —A tank is formed on the top of the | 
movable cover of the ordinary govemor, into which a small jet 
of water constantly enters. This water tends to fill the tank, to 
increase the weight of the governor, and consequently to cause 
the govemor to fall and to o^n more widely the passage from 
the gaeholder to the gas mam. There ^omd then follow an 


increase of pressure in the gas mains. The water which enters 
the tank on the top of the governor is, however, allowed to flow 
away through a small valve controlled by the subsidiary governor. 
The moment the pressure increases in the mains, the delicate 
subsidiary govemor opens this small valve, decraases the weiglit 
on the governor, and thus tends to cause the governor to rise and 
close the passage from the gasholder to the gas mains. In the 
nonnal working of the governor, the Avater valve is maintained 
in such a position that as much water Hows away from the tank 
as entera it by the jcit. But if tlie prossure in the mains in- 
cre-ases, the subsidiary governor opens the water valve more 
widely, the Avater in the tank diminishes and the governor rises. 
On the contrary, if the pressure in the mains diminishes, the 
auhsidiary governor closes the water valve, the water acciunulates 
in the tank and the governor is forced down. [See also Gab- 
HOLUKll, E. C. S. col. 1105.] 

GAS METER. When gus companies began to make and dis¬ 
tribute gas for general use, they charged fur it so much per flame 
or jet; hut the difliculty of checking eithi'i- tlu; size of the flame, 
or tliii Tiuniher of houi's during which it contimieil huriiiiig, led 
to the invention of a 'inctcr. This is a recejitacle, through which 
all the giispasstis on its way from the street main to th(‘ hiumer ; 
it has a train of wheel-work so arranged as to tell how many 

hie feet of gas has passed llirougli it. 

irel Meters. In thesl^ (tlu' first of Avliich was patented by Mr. 
Clegg), a cylinder or drum rotates on a horizontal axis, in a case 
about lialf lilJeil with water, th(‘- revolution being brought about 
by the entrance of the gas tlirougli a short jiipe at the lop. The 
pipe enters the Avater, hut its nunitli is so turned U]i as to he 
aiuivc the Avutcr-levcl. The gas glasses in succession through 
four compartments into Avliicli the interior of the cylinder is 
divided ; and it is so arrangial, that by the time the gas can 
emerge into the service ^lijie, it Inis given a definite amount of 
revolution of the cylimh'r, AvliicU is indicated by a sort of clock- 
face on one side of the nii*tcr. 

Dr}/ Meters. In this form (first iiatented by Mr. Croll), the 
gas nassi's into a o.ylimler divided into cliamhers ; the two ends 
of tljc cylinder arc closed by llcxihlc discs, Avhich move to and 
fro like justuns. Sliort ]iip(;s regulate tlic entrance and exit of 
the gas ; and a registering a]>piiraius, attached to the. discs, slioAVS 
oAv many cubic, fiict ol’ gas lias passed through the cylinder, 
'he invention of a diy mi'ler Avas first suggesttid by the liict tliat 
he water in a Avet meter is lialde to evaporation, Avherehy the 
interior of the apparatus became an uncertain measure of the 
gus Avliich jaissed tnrough it. 

Gas inc.tei’H hccanic the subject of a distinct Act of rariiament 
ill 1861. The Tri'asuiy Avas I'liipowered to appoint a chief in- 
K})eclor of gas meters, Avho Avas to prepare standard models of 
various gas meters or measuring A^essels, and to BUp]>ly copies of 
them to nmnicijiul authorities and loc-al government bodies, Aviih 
official stamping dies, &c. All ninki'.rs of gas meters to he regis¬ 
tered ; all meters to l>e stamped ; and no stamp to he impressi'd 
iinh’ss the meter is ace,urate. Avilliiii a strictly iletincd margin of 
errtjr. The exact mode of testing Avas prescribed in the Act ; 
and iiroAosion made lliat it should he conducted either on the 
iiiakera’ premises (under stringent precautions) or in testing- 
houses ju-ovided by the local autlioiitics. Midcrs are made to 
suit the number of liglits or jets burned in each cstuhlisliinent, 
and arc designated accordingly as a 1-light, 2-light, fi-Iiglit, 
lO-light, OO-light, lOO-light, 2U0-light, OOO-liglit, &c., meter. 
Later Acts of Parliament have modified the details; hut the 
insjaiction is still based on the principle that every meter shall 
accurately record the immher ol cubic feet of gas that is snj- 
plied to and burned by the consumer. The imperial slaiidar<is 
of gas measiue Avere in the custody of the Comptroller-General 
of the Exclieiiiier until 1866, when the ‘Standards of Weights, 
Measures, and Coinage Act' (29 & 30 Viet. cai>. 82) ])l/iced 
them under the. Board of Trade. A standard deiiarimciit avus 
estalilishuil in connection with the Boai-d, and ))laccil umlcr 
un ollicer called the Warden of the Standards, This warden 
prejMires annual re])ort.s of his jirocecdiugs, Avliich compri.se, 
among other duties, the verification of the gas stiuidards belong¬ 
ing to municipalities and local authorities. By an Act which 
come into operation in 1870, the former meters had to he altered, 
and the new ones made so as to conform to prescribed conditions. 
It is by local authorities that the ordinaiy gas meters are tested 
and verified. In the metropolis, the duty devolves upon the 
Corporation within the limits ol the city, and upon the Metro- 
poUton Board of Works beyond those limits. The Metropolitan 
Board has recently tested and stamped from 60,000 to 60,000 gas 
meters per annum. 
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GAS TAR COLOURS. [Coal Tab, E. C. vol. u, col. 992 j 
Alizarin, E, S. col. 94 ; Aniline, E. C. vol. i. col. 347 ; 
Aniline Oyeh and Colours, E. C. S. col. 131.] 

GASCON ROLLS. The i>ei'uliur hrancli of "British Archives 
which is termed the lloiuli Vusconue, Gascon or Vascon Rolls, 
relates to public transactions which were in any manner con¬ 
nected with that part of France called Gascony during tlu* 
period of English domination there, a.d. 1242—1468, or from the 
twenty-sixth year of Henry TII. to the seventh of Edwaixl IV., 
at any rate these are the limits of time; (‘.mbracod by these 
records. The contents of the rolls arc very valuable to the liis- 
torian, topograjdier, and genealogist, froni tlie varitid nature of 
the matter which entered into the scope, of these documents. 
The separate charters and hrevin which found a place in them 
were also rtjcogiiised by the Chanc<*ry at Westminster, foi* the 
exclieiiuer superinteiulencc extended to all foreign possessions; 
occasionally the original deed was retained at AV'estminster for 
enrolment, a copy (»nly being ibiwardetl to tlw ]»rovince eon- 
cemed, In number tlu! rolls are about oiu* hundred and thirly- 
livc, all being preserved in tin* Record ()flic,e in t'hanciu v Lane, 
whither they were reiiioi'ed from llu' Tower. A «*atalogU(; of 
their contents was jaiblished in 184by Thomas Carte, but is 
not generally considcreil altogether satisfactory, 'i'he. British 
Government connneneed the puhlication of the actual text some 
years since on the i)]an of the other n eords printed ujuli'V tlu! 
direction of the (Jonimissiomus of Rnblic Records, but the work 
was stopped and cancelled after jtroceeding to twenty-eight folio 
pages only. Copies of this are of vmy great rarity, but may be 
Been at the Record OHicc, the Biitisli Museum, ami the Library 
of the Royal Society of Literature. Among so vaihid a collec¬ 
tion of charters comprised in these rolls, w’ill be found letlejs 
upon maritime and mililaiy matters, grants of land, fairs, mar¬ 
kets, libertii;«, lulvileges, and fees ; liecnces, onlers, contirma- 
tions, lines, protections, pardons, oaths, and, in short, s])ecimens 
of almost eveiy kind of ])ublic and personal transactions. "J’he 
value of these documents was admitted at an early ])eriod, and 
our libraries contain several transcripts, cullectiuns, and (jxcer|)ts, 
of which the following list will be found to euilmice the prin- 


cipal 

British Museum, Harley MS. 03 . . 

( 26th Tlf'iiry III. 

( to 7th Ethv. 1. 

„ „ Hm'b'.y, 320. . . 

2 ()th lieiiry ITT. 
to 20tli Edw. 11. 

„ „ (Jotton, Julius E. I. 

Henry 111. to 
Edw. 11. 

Herald’s Colbige, B. 15 .... 

Henry III. to 
Henry YL. 

IsL Edw'. 111. 

British Museum, Lansdomie 315 . 

(transcript and 
index.) 

„ „ Harley 2197 . . 

14th Ediv. ITT. 
to 22ud Rich. 
11 . 

Ashmole Libraiy, 7377, 7378 . . 

Edw. TIT. 

British Museum, Harh’y 92 . . . 

Rich.II.to lien. 
Yl. 

„ „ Hurley 4195 . . 

1 st to ()th Edw. 
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GASEOUS AND LIQUID STATES OF MATTER.— 
[Matter, Continuity of, E. S,J 
GASES. According to an old hypothesis, noiv revived, a gas 
is represented as consisting of solid and ]ierfecl]y elastic sjdieri- 
cal particles, or atoms, moving in all directions, and animatc«l 
with dill'erent degrees of vehnuly in diirere.ul. gases. Connected 
with this hypothesis are. tlic names of D. Bernoulli, Le Sage and 
Prevost, J. llerepath, Joule, Kriuiig, Clausius, (derk Maxwell, 
and Caziu. This hypothesis was jevived and ap]>li(!d to the 
facts of gaseous dili’usioii by Herepath, in his ‘ Mathematical 
Phy sics,’ 2 vols., i>ublislieil in 1847. 

under Diffusion [E. C. vol. iii. col. 7)27], the ])riiicipal 
facts, and the law of gaseous ami licpiid dilfusiun arc given, and 
the subject is further treated as respects litpiids under Dialysis 
[E. C. S. col. 748.1 The method em])]()yed by Graham for 
illustrating liquid diffusion ajiplies, -with some modification, in 
the case of gaseous diffusion. A heavy gas, such as carbonic 
acid, diffuses into a cylindrical column of air, justjis a saline 
solution rises into a column of water. A glass cylinder of 0‘i)7 
metre (22*44 inches) in height had the lower tcntii ])art of its 
volume occupied with carbonic acid, and the upper iiine-tentlw 
with air. Thermometer 16“ C. After the ]ai)8e of a certain 
number of minutes, the upper ninth part of the volume was 


drawn olf from the top of the jar, and examined for CO-. It 
was foiuid that about 1 per cent, of carbonic acid had diffused 
to a difitauce of half a metre in 7 minutes, or had travelled by 
diffusion at an average rale of 73 raillims. per minute. Hydrogen 
was found to diffuse downwards, in air in the same jar, at the 
i-ate of 350 millims. per minute, or about 5 times as rapidly as 
the carbonic a(dd ascended. The following table shows the 
proportion of COj found in the uj)pt‘r stratum after the lapse 
of dillerent periods of time. The mean of two experiments is 


After 5 minutes 
») 7 „ 

» 10 „ • 

« 17 ) „ . 


0-36 COj per cent. 

0*96 

1*7)1 

1*69 

2*55 „ 


„ 40 „ . 7)‘.i7 „ 

^ 80 .8*75 „ 

AVith 10 por coni, the process of diffusion would bo complete. 

T’rof. Giiiliuin remarks The same intestine movement 
must always ]u-evuil iu the air of the atuiosplujre, and with even 
greater Velocity, in the ])ropo]l ion of 1 to 1*17(5, the relative 
(lilfusioii latios of c,arl)()nic acid and air. It is certainly remark¬ 
able that in perfectly still air its molecules should spontaiuioiisly 
alter their ])osition and movii to a distamn; of half a metre in 
any ilirection in the course of .5 or (5 minutes. The molecules 
of Ijydrogeu disperse themselves to tlu; distance of a third of u 
metre in a single- minute. Such a molecular movement may 
beeoiue uii agency of considerable power in distributing heat 
through a volume of gas. It appears to account for the high 
convective ])owe-r observed in hydrogen, the must diffusive of 
gases.’’—‘Pliil. Trans.,’ 1863. 

TJu! memokfroni which tlu‘ above is (juoted, is ‘ On the Mole¬ 
cular Mobility of Gases.’ It des( ribes a in AvhicU 

the glass tube, instead of being closed at one eml by a porous plate 
of plaster of paris, is closest by a thin slice of the artilicially 
comi)ressed gi“a])hite used for making pencils. A circular disc 
of tliis substance, reduced by grinding to about halt’ a milli¬ 
metre in thickness, is at taclied by me,ans of resinous cement to 
one end of the tube, whicli is a])uut 10 indies in length, anil 
rather less than an inch in diamder. It is filled with liydrf)gen 
gas over a mercurial trough, the porosity of tlie grai)hite being 
rendered inactive for a time by tying a tliin sbee-t of gutta 
pereba over the end of tlie, tube. As soon as this is removed, 
gaseous diffusion takes place through the pores of the graphite, 
and all the liydrogtm leaves tlu*. tulie in about 40 minutes, and 
is replaced by a much smaller i)rf)])orti()n of atmosphe.ric air 
(about one fourth), according to tin; law of the diffusion of gases. 
During the process, llu) mercury rises wwenil inches in tlu*. tube, 
thus shewing the intensity of the forcii with which the inter¬ 
penetration of different gases is effected. Native grajihite is 
laiucllur, and cannot bt' substituted for artilicial graphite as a 
diffusion-se])tiim. Next to giujihite, iingla/C'<l eailheiiware 
makes a good sejituin. 

Tlu* jiores of artificial graphite appear to be so minute that 
a gas winiiot pa.ss through it in mass, but only iu molecules, 
])robably unim])eded l»y friction, for the smallest pores must be 
tunnels in niagiiitude (compared witli tlu*. ultimate atoms of a 
gas. The sole motive agency ajiiieam to be that intestine move- 
iiu'iit of molecule.s, already referred to, as an essential property 
of the gascious condition of matter. AVheii confined iu a vijssel, 


the moving ])articli*s, according to this view, must be constantly 
im])inging against its sides, and occasionally against each other, 
without Jo.ss of motion owing to the perfect elasticity of the 
]»artieles. In the ditfusioiiieter, the gas is jirojected through the 
open channels by this atomic motif)!], and escapes while the 
outer air, or gas, is carri(‘d inwards in the same maimer, and 
takes the place of the gas. To this atomic or molecular move¬ 
ment is due the elastic force of gases wdth the power to resist 
fumjiression. The molecular movement is increased by heat, 
and diminished by cold with corresjionding variations iii ten¬ 
sion. Even when the same gas is present within and without 
the vessel, molecules continue to enter and leave through the 
septum, although the process is not indicated by change of 
i*olunie. If tlie coranmuicatiiig gases be different, but of similar 
sjiecitic gi'avity and molecular velocity, such as nitrogen and 
carbonic oxide, an interchange of molecules also takes place 
without change in volume. With gases of dissimilar density 
and molecular velocity, the amount of penetration is no longer 
etpiol in both directions. 

In the passage of a gas through a graphite septum, wo must 
suppose mere is a vacuum on one side of it, and gas under a 
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constant pressure on the other side. Gas may pass into a 
vacuum in three diiferent modes. (1.) Through a minute 
aperture in a thin plate, such as a puncture made by a fine 
steel point in platinum foil, when the rate of flow of different 
gases is inversely as the square rout of their respective densities. 
p3ee Effusion, E. C. vol. iii. col. 757.] The elfusion move¬ 
ment aHects masses of gas, the diffusion movement molecules ; 
and a gas is usually carried by effusion with a velocity many 
thousand tinuss greater than by diffusion. ( 2 .) If the aiierture 
of efflux be in a plate of increased thickness, it becomes a tube, 
and the effusion rates no longer apply; but the rates of flow 
lissume a constant ratio to each other when the capillary tube 
exceeds the diameter in length, at hiast 4,001) times. These new 
proportions belong to Transftratton [E. C. vol. viii. col. 331.] 
The rates are independe-nt of the material (d‘ the cajiillary, a 
film of gas j)robably adhering to the inner surfacti of the tulx*, 
so that ihc friction is tliat of gas upon gas. (3.) A thin plate of 
graphite, though apparently impeiietnihle by either of the. two 
modes ( 1 ) or ( 2 ) is jjeiielratLMl hy tlui agtoicy of th<‘. molecular 
or diffusive moveme.nt oi‘ gases. The lines of })assagc through 
tlie gra])hite j)hite have no relation to tin* capillary transpira¬ 
tion times, as Avill be seen by the following table : - 



Time of ('apillary 
trauspiriiiion. 

Time cf molecular 
jiassiigo. 

f j)enaity. 

0 

1 

J 

1 

H 

0-44 

02472 

0-25(12 

CO3 

0-72 

1-188(> 

1-1760 


P)Ui it will be seen that the times of luole.cnlar passage bear a 
clos(i relation to the square roots t)f the densities ol the respective 
gases, and so far they agjee uith llje, theoretical times of dilfu- 
sioii usually ascribed to the same gases. 

Other modes of (‘X])erimeiit coufiriu this result. The jieiie- 
tratioii of the, graphite, plate by gases seems to he due to their 
own proper molecular motion, or flitfusive movement, the 
graj)hite acting as a molecular sieve, allowing molecules t»nly to 
])iiss. llydroge.n was found to ^teneirate through a graphite 
jilate into a vacuum, witli sensibly the r,.me absolute velocity 
as it dilfused into air, showing that tin; impelling fore.e, is the 
same in both movements. 

'I’he passage of a gas through a jiorous plate into vacuum is 
named “single dillusion the passage of two gases in opposite 
directions, “ordinary diffusion,” or “double,” “compound,” or 
“ reciprocal diffusion.” 

AlmohjaU. A partial scqtaralioii of mixt'd gases and vapours 
vif unequal dilfusibility can he elfected l»y allowing the mixtun! 
to iiermeate through a graphite plate into a vacuum—a practical 
method of analysis of wide aj)plieatioii. 

The instrument employed in this mode of analysis is termed 
an “atniolyser.” The “tube atinoly.ser” is a narrow tube of 
uuglaz(!d earth(!nware, such as a toWco-pipe stem, 2 feet iii 
length, placed in the axis of a shorter tube of glass and secured 
ill its position hy corks. The glass tube is coiimxted with an 
air-pump, and the annular .space bctwi'cii the two tubes is kcj»t 
as neaiiv vacuous as possible. Air or any other mixed gas is 
then allowed to flow in a stn am .along the cl.ay tube, and is 
collected as it issues. A j)ortion of the gas passes through the, 
pores of the clay tube, and of the gas collected, the (I'-iuser con¬ 
stituent of the mixture is tlius concentrated in .an anthiuclical 
ratio, while the volume, of tl»e gas is jcduced in n geometrical 
ratio. Ill one experiment the in-ojKution of oxygen in atmos¬ 
pheric air, after traversing the atniolyser, was increa-sed to 24’5 
per cent., or 1()’7 upon lUO oxygen' originally ]»reseiit in the 
air. With gases differing so mucli in density and diffusibility 
as oxygen and hytlrogcn, the separation is much more consider- 
aldc. The explosive mixture of 2 vols. H and 1 of O, gave O 
with only fi'3 per cent, of H, in w'hieh a taper burned without 
explosion ; and with equal vols. of 0 and H, the jiroportion 
of II was easily reduced from 50 to 5 per cent. 

Action of Colloid tiepta. Mixed gases must differ greatly in 
diffusibility and density in order to separate from one another 
to any great extent in their molecular passage into a vacuum 
through a porous septum, such as the plate of graphite or the 
walls of an uuglazed earthenware tube. The action of atiaolysis 
is, therefore, very limited in jmrting the oxygen and nitrogen of 
atmospheric air-gases which differ so little in density from 
each other. 

A thin film of caoutchouc, such as is supplied hy varnished 
silk, or the small transparent india-rubber btmoous, is impervi¬ 
ous to ^ as gas. But such a film is capable of condensing and 
uqniiying gases, such as those of the air, which penetrate the 


substance of the membrane, and again evaporate into a va¬ 
cuum and appear as gases. Graham has shown (‘ Phil. Trans.’ 
1866) that such gases are unequally absorbed and condensed hy 
rubber, 0 times more abundantly than N, and that they 
penetrate the niblte.r in the sjime pwportion. The rubber is, 
m fact, a dialytic sieve for atmosjdimc air, allowing 41*6 per 
cent, of 0 to pas.s through, instead of the 21 per cent, usually 
present in the air. Thu septum keeps back one half of the 
nitrogen, and allows the other half to iiass through with all the 
oxygen. This dialysed air lekindles wood that is burning 
without flame, and is, in fact, in relation to combustion, inter¬ 
mediate between air and j)ure oxygen. In conducting an ex¬ 
periment, one side of the rubber rdiii is exposed t(j the air, while 
the otlier side is iimhw the inlliience of a vacuum produced by 
the action of a Sjirengid air-exhauster [Aili-ruMi’ (Spre.ngers), 
E.(’.S. col. 72] on a bag of varnisluid silk or a small balloon, 
w’ith felted carj)etiiig belaveeu the sides of the cloth and saw¬ 
dust in the balloon to ]tri!ve.nt the sides from collapsing. 
All the cxphiiialion reijnired is “the imbibition of the liqui¬ 
fied gas by the substance of the riil)l)er, witli th<i suhsequeiit 
eva])orati(m of this liijuid into the vacuum on the other side.” 

Actum of AfchiUir SrpUi. MM. Dcville and Troost, in 1863, 
(‘(kunptes lleiidus,' vols. Ivi. l\ ii.) showed that platinum ami 
iron, at a red heat, are peniicable to hydrogen gas. Graham 
funml iliat platinum wire or jilate, at a low red heat, may take 
up and hold 3-8 vols. of II iiu'asured cold, hut that the property 
ol liquifying and absorbing 11 , possibly in its character as a 
metallic vajxmr, is possessed by ^lalladium in the highest degree. 
Palladium foil, from the hannue.red metal, condensed 643 times 
its volume of 11 , at a temjierature under 100 ’ 0 ; upwards of 
500 Vols. at 245”, and less at higher temperatures, the metal 
being suiToumhul by liydrogen nnd(*r atmospheric pressure. It 
is also largely absorbed at ordinary temiieratures. On the other 
hand, palladium, already fully charged with H, at or under 
100 '’, and under atmosjdicric jiriNssure, begins to give out gas 
when exposed to atmospheric air, or to a vacuum at the original 
temperature of absorption. The gas is freely discharged at 200 " C. 
AVith coal gas as the (ixternal atmosjihere, the ])enetratioii of 
a palladium tube took jduce at 270Tlie piUietrating gas had 
no odour of coal gas, it contained no trace of carbon, and ap¬ 
peared to be absolutely ])ure hydrogen. 

Pidladiiuu was not found to Iiave any absorbent power either 
for O or N. Tlie capacity of fused ])aUadium or platinum is 
greatly reiluced ; but foil of fused palladium absorbed (58 vols. 
of gas. There seems to be a certain amount of porosity in these 
metals, and to the greatest extent when hammered, Such 
metallic jiorcs, and all tine pores, a])pear to be more acecssihle 
to Ihpiids than to g^ases, and in particular to liquid hydrogen. 
Jleiicc, a iK'Culiur dialytic action may reside in certain metallic 
septa, like a ])lat(i of platiiuiui, whiuehy they separate hydrogen 
from other gjtses. 

Platinum sponge absorbed 1*48 times its vol. of H ; palla- 
diiuii siMuige, 90 vols. The assumed liquifaction of H under 
such circumstances, apiiears to be the primary condition of its 
oxidation at a low' iciiqx'vatnre ; while a repellent property in 
the molecules of some, gasi's interferes with chemical combina¬ 
tion, and bniits tlieir i>ower of entering tlie minute pores of 
solids. 

Soft iron takes up a larger quantity of carbonic oxide than of 
liydrogen. In the ju'oeess of acieration, as pointed out by Mar- 
gueritte (‘ An. de Oh. et de Pin’ 18(55,) the first step seems to be 
such ail occlttaiou of carhonic oxide by iron at a low red heat, 
and when the heat is consideruhly raised, the gas apiiears to 
abandon balf its carbon to the iron, lienee, as Granam re¬ 
marks, the cuiboiiie oxide once safely occluded by the iron, the 
metal might even be cooleil and pre.served in the air, the second 
heating being ])Ostponed for any length of time. The blistering 
of the bar is explained by the occlusion of Cj, Og, ami its de¬ 
composition in raising the lenqierature, C being retained and 
C O 3 evolved.* 

* In a Note “ on tho occlusion of liydrofrcMi giia by meteoric iron,” 
Qralmm has shown (‘I'roc. Iloy. Sue.’ xv. 502) that such iron gave off 
2'85 tiiuos its volume of gas, of Aviiioh 8<5 per (■c‘ut- was II, and per 
cent. C 0. Hydrogen has been nicoguised la tlie siiectrmn aualyRia of 
the light of tho fixed stars; and “this mcteorile may ho looked upon as 
holding imprisoned witliin it, and hearing to us, hydrogen of tho stars.'* 
Malleablo non could not he impregnated with more than an equal volume 
of H. under atmospheric pressure: the meteoric iron gave up about three 
times that amount without beiim fully exhausted. “The itiferenco is 
that tho meteorite has boon extruded from a dense atmosphere of hydrogen 
gas, for which wo must look beyond the light coraotary matter floating 
about within the limits of tho solar system.’* 
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Silver appears to have a siiailor relalion to oxygen as that 
exhibited by platinum, jwlladiura and iron to hydrogen. The 
power of sil ver and of litharge in a state of fusion to absorb O, 
and to allow that gas to escape on solidification, may, as Graham 
remarks, he connected with the (ibserved capacity of the colloid 
metal softened by heat, to absorb the same gas, although to a 
leas extent. 

In a Note suhmitted to the Royal Society in 18G9 (' Proceed¬ 
ings,’ xvii, p. 212, see also ]). 500), Graham regards palla<lium 
with its oeduded hydrogen as an alloy of the former metal with 
a highly volatile metal hydrogenium, of which the gas hydrogen 
is supposed to be its vapour. The volatility of the one idement 
is restrained by its union Avith the other, ami the alloy owes 
its metallic as]>ect e<pially to both coiistitii(>nts. At the same 
time, a wire of nalludium’charged with hy<hogeii burns like a 
Avaxed thread Avhen iguite.d in the llame <»f a lamp. 

Hydrogen in the form of gas is not perci'ptihly niagnelic. 
It was placed hy Faraday at the hoi tom of ilu* list of dia¬ 
magnetic Hubstmices. PalJadiiiiii is feeldy Jiiagnclic ; but Ihat 
inetal, charged Avitli (ioi-ti vols. of hydrogen, Avas de.llecled 
by ail electromagnet through 4.S^, lait alter the gas Jiad lieeii 
extracted, and the jialladium again ])]aced eipiatorially ))etweeii 
the pole.s, it Avas not dellected at all. lienee, hydrogenimu 
takes its ])lace among magnetic metals. It also has a certain 
anioUTit of tenacity, and possesses tin* el(M,trical condnetivity of 
a metal. The apjuoximate density of hydrogeniiini is calcnlateil 
at about 

Ill connection Avith the foregoing Hulijects, we must refer to 
ViscOrtiTA', E. (!. S., and to MoiiKonLAU Tiikouv ok Mattkii, 
E. G. S. ; also to the llakei ian Ja'ctuiAi of the Royal Sueii-ty, for 
1H(I(I, delivered by Prof, (leik Maxwell, ‘On tiie \'i.scosity or 
Internal Friction of Air and otlu r Gases,’ ‘ I’liil. Trams.,’ istJl}, 
p. 249, and to a memoir by the .same physi<'isi, ‘On tlie Dy- 
iiamical ’riieory of Gases,’ ‘ Phil. Tmii.s.’ J8(;7, p. 49. 

GASES AND VAJ’OlIh’S, AJJSOIO’TION OF. Dialer 
Oauhon, E. (k A’ol. ii. col. (510, Rome account is given of Sans- 
Biire’s experiments on tluf ab.soiption of ga.ses hy newly-made 
box wood charcoal. These, results Avere jmhlislied in 1812, 
since Avhich linn*, the subject utlnicied sc,arce,ly any attention 
until 18(511, when Dr. Angus Smith read a pajier before, the 
Royal Society, of Avhicli the. folloAviiig is a RUiiimary. (‘ I’roceed- 
iijgs,’ vol. xii. ji. 424,) (1.) Olnircoal absorbs (.), so a.s to seiuirale 

it from common air, or from its mixtures with II and N at 
common temperatures. (2.) It continues the. absorption for at 
least a month, although the chief amount is ubsorhed in a few 
liourH, or seconds, according to the quality of tin*, cliavctial. (51.) 
It does not absorb Jl, N, or (X).^ Ibr the same ]ieriod. (4). Al¬ 
though th(* amount ulisoibed is soiiieivliat in the relation of 
the condeiisihility of the ga.ses by ])ressiire, tiiis is not the only 
quality that regulates the ahsoiption, at least, of O. (.5.) Wlieii 
an attempt is made, to reiiioA'e the 0 by warmth, 00^ is formed. 
(().) Animal charcoal alworbs () in a greater degree than AVood- 
churcoal. (7.) N and 11, Avhen ul>.sorbed by eliarcoal, ilifimsc 
into the atmosphere of aiiotlier gas with such force as to deju’e.ss 
the mercury ^ inch. The siibj«ict A\as iinther jumsiied by Dr. 
Smith, and Ins results are given in the ‘ Report of the British 
Association,’ for 18(58, part ii. p. 44. 

The apjilication of ebai’coal as a deodorizer ami disinfectaut 
by Dr. Stenhouse i.s noticed in tlu! ai tie-le already referred to 
(E. 0. vol. ii. col. Oil]. The peculiar advantages of charcoal 
as a disinfectant consist (1.) in its large absorjdion of gases and 
vapours ; (2.) in decomjKising the mo.st noxioiw, hy a ]>roce.ss of 
oxidation, so as to ivmler them liarmless; (51.) in e.oiitiuuing 
pernmiiently acti\'e so lung as it i.s siijijilied Avitli air. riatini.sed 
charcoal is found to be still more active, hut is too exjieusiA'^e 
to be applied on a large scale. Tluj charcoal frame filter u.s 
used in water-closists aiul sewers is a valuable apjdicution of the. 
property in (piestion. | 

An extensive serie.s of experiments, by ^Ir. John Hunter, 
M.A., on the absorption of va]»oiiiH liy charcoal, i.s jmblished in 
tlie ‘Journal of tho Ohemical Society,’ for I8(J5—(57—(58-—71, 
In a previous paper, puhlislie.d in the ‘Phil. Mag.’ for 18(53, Avere 
given the results of n series of experiments on the ahsorplioii of 
gases by different varieties of charcoal. It Avas found that cliar- 
coals from dense and haixl woods, such as logwood and ebony, 
exceed boxA\' 0 od charcorl in the power of condensing gases 
Avithiu their pores, the first absorbing 111 *51 times its volume ot 
ammonia. Charcoal made from the sliell of the cocioa-mit, has 
by far the greatest absorbing power. It is very dense and 
brittle; the pores are quite invisible, and, when broken, the 
edges present a sombmetaUic lustre. In the following table 
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the vols. of fjas absorbed by three kinds of charcoal are given. 
Tlie vols. of gas, reduced to 0® and 760 mm., absorbed at 
oi-dinary temperatures by 1 vol. of charcoal ignited and 
quenched under mercury are represented by tho numbers. 

Cocoa Cumpeachy Yegetablo 

nut Avood 

charcoal. charcoal. 

Ammonia . . 171*7 

Cyanogen . . 107*5 

Nitrogen dioxide . 8(5-Ij 

Methyl chloride 7(5*4 

Mc.thyl oxide . 7(5*2 39*8 64*7 

Elh.>h‘iie . . 74*7 

Nitrogen monoxiile 70*5 

Hydrogen l>hos])llidl^ (.5t5*l 27*5 

(kubon dioxide . (57*7 

Oarhoii monoxide 21*2 

Oxyg.-n. . . 17*9 10*07 

Th(^ inijuiry Ava.s extended to the. nl)sor}>tion of aqueous 
Aa])uur, ami tlie. vii])(mi*.s of ditrerent li(|uids, cliiefiy to ascertain 
Avli(‘1her any relation exi.sted betAve.eii tlieir ahsorjition and 
elieiiiiciil eomposition. The. liquid to be converted into vajKmr, 
contained in a .small ghi.ss bulb, Avas iiifioduced into a graduateil 
tiibi' standing in a mercurial batli, surrouiided by an outer glass 
ea.se, into Avliicli tlie. vapour of a Ixnling li(|uid, such us that of 
iuipeiitine or fousel oil, Avas ]iri>jected for the ]>urpose of maiii- 
taiiiing a steady high tenqievature. The tuipenliiie vapour gave 
from 158 ' to JGD (!, and the foiisG (»il from 127“ to 131“ 0. 

e liquid in the capsule, boils, and the vapour occupies a 
number of divisioii.s Avhich are read oil Avheii the tenijHjratiire 
is coH.stant. 1'he clmrcoal heated to redue.'=s, out of contact Avith 
air, IS ]>liiiiged, Avliile. still incandescent, under tin' mercury, and 
introduced into the tula'. When the alisoiption is comjilete, 
the residual A'oluiiie is read oil'. It is remarkahle that the 
orjition of A'a])()urs by charcoal is iniicli more rajiid than that 
the p(‘rn)anent ga.s<‘s, terminating in a luucli shorter time, 
and iiircly, if ever, exceisling an hour. Methylic. alcohol is 
r<‘. largely ab.sorbed tliaii the other vapours examined at the 
leinperaturi's of !)(P, 100“ and 127'’ (.?, exceeding the absor])tion 
of ordinary aleohol; luit at 159 ’ 0 the order is reversed, 
iiietJjylic atcoliol being al)soi'l)«*d to the amount of 60*5 Amis., 
and ordinary alcohol 851*4, by one. vol. of cocoa-nut charcoal, 
shoAviiig that the ahsoiptions do not decrease in the same ratio. 
Tn all ca.se.s the al(.sorptions became, less a,H the temperature rose, 
Tliere Avas a great change', in tliis n'Sjtect in the case of ammonia 
and (‘.arhoiiic. acid, Avhich are. ahsoihcd lespectmdy at 0“ C, 
to the exli'iit of 171*7, and 67*7 vols. hy one A'ol. of cocoa-nut 
charcoal, and at 127“ (5, only 21*9 ami 1(5*6 vols. In se\u*rul 
cases, such a.s those of ('.tlier and chloroform, the ahsoiqition 
changes slowly with increast'. of temperature. 

The following is a femall .selection from a vast nuniher of 
tubulated results. Our space does not allow u.s to give more, 
and in those giA'eii the means only of A^arious sets of experi¬ 
ments arc selected. Y ripre.seiits the number of vols. of vaiiour 
ah-wbed hy 1 vol. of cocoa-nut charcoal ; t ami t' arc tin; 
initial and final temperature,s, and p and p’ the pres.sures in 
millims. 



V. 

t. 

t'. 

P- 

P'* 

AVater 

4iJ*8 

127*3 

127*7 

(i2‘)*l 

623*5 


251*7 

158*5 

159*1 

692*3 

6ti4*3 

Bisulphule of cju’hun . 

91 *2 

157*1 

158*4 

658*1 

658*6 


117*2 

100*0 

100*0 

671*0 

671*2 

Methylic alcohol 

(5(1*5 

158*4 

159*2 

685*0 

683*8 


126*6 

126*5 

128*8 

681*3 

662*9 


150*7 

100*0 

]00*() 

663*3 

657*6 


1551*4 

90*6 

90*(5 

707*6 

708*6 

Fou-sel oil . 

27*8 

158-5 

159*7 

688*9 

69()*4 

Alcohol. . . . 

851*4 

157*5 

159*9 

665*2 

663*1 


110*8 

126*1 

126*9 

664*6 

644*3 


111*1 

100*0 

100-0 

663*8 

652*3 


145*8 

89*5 

89*5 

707*2 

710*2 

Benzol 

58*7 

127*7 

130*3 

660*6 

645*6 

Ether . 

54*3 

158*3 

169*8 

680*6 

683*6 


08*3 

127*4 

128*2 

664*4 

660*8 


87*0 

100*0 

100*0 

648*1 

643*4 

Chloroform 

20*8 

157*8 

169*5 

667*5 

660*2 


29*5 

100*0 

100*0 

646*7 

650*7 

Acetic acid . . . 

83-1 

158-1 

159-3 

684*4 

676*9 

Ammonia . 

21*9 

125-7 

126-8 

661*0 

655*4 

Uarbonic acid . . 

16*6 

126*2 

120*7 

683*0 

686*9 
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It was found that one vol. of cocoa*nut charcoal absorbed 
at 100° 0, 138-7, 116, and 104-6 vols. of vapour of aldehyde, 
ac(;tic ether, and acetone respectively. 

For higher temperatures a paralline bath was used, when from 
196° C to 200° 0 were absorbed 110-7 vols. of vapour of aniline, 
102-0 of carbolic acid, and 101-1 of hydride of benzol. Ethyl- 
amine vapour is largely absorbed—namely, 124-5 vols. at 1(K>°; 
va])our of camphor, 26-3 at 226-l“; of naphthaline, 80*2 at 
230-2°; of iiitrobenzol, 45-6 at 225-3°, while iodide of amyl is 
very slightly absorbed, 1 vol. of charcoal absorbing 12-2 vols. 
at 1(51-4° 

When water was added to alcohol, the amount of absorption 
gradually increased with the amount of water. At lOO^ (1, 
1 vol. of charcoal absorbs 141-1 vols. of va]»oiir of absolute 
alcohol; with 10 cc. absolute alcohol and 4 cc. of water, the 
absorption was 182-2 ; 10 cc. of alcohol with 10 of water, gave 
a vapour absorption of 187*2 ; 10 alcohol and 20 w-uter, 24(1*1, 
and 10 alcohol and 30 water, 2.55*4. Similar results were ob¬ 
tained with mixture.s of mcthylic alcohol and water. When 
these experiments Avere r(^]»oatcd at 155° to 160°, no iucrea.sed 
abaorj)ti()n was obtained hy the addition of watiu; hut Ihe 
absorption decreased regularly, slii(;e the* diUcriaice between the 
nb3on>tion of Avatei* an<l alcohol at th(‘Re temperatures i.s for 
the former 23*7, and the latter 87. Tlie absorption of other 
mixed vajamrs presents no peculiarity, the result being about 
the mean of the H('-iiaratG absorptions. 

To ascertain whetlier any gas w.us left in the ])ore.s of cocoa- 
nut charcoal after being heated to redness out of contact with 
air, it was plunged rapidly into mercury and intriKluced into 
the vacuum of a baromciter. It Avas huiiid that charcoal alway.s 
contains a certain amount of gas within its pores, tlie average 
voluiiK! given off being (Avheii reduced to 0" 0 and 7(50 nim.) 
•015 times the volume of the charcoal. 

A distinct set (d' exi)eriments Avas cniulucted under jires-sures 
greater than tlie atmosplieric ; for which puipoae a siinjilc hind 
uf PiK/oMKTKR [M. C. \dl. vi. col. 521 | Avas em])h»y(!d. The 
amount of ahsoiption Avas found to increase Avilh th<' pressure, 
and the same changt! of ])ressure ]irodu<es about tlie same 
amoiuit of increase in the <(U!iutily of each gius absorbed. ( 'ocoa- 
nut e.liarcoal absorbed a. greater avo/Zii ol' cyanogen than of 
either ammonia, or carbonic anhydride. 

Under lloiMNd or' Luiuios, E, C. S. col. 32 1, is a valuable 
suggestion, based iijion the jirojierty of cluircoal, and (ispecially 
that from the cocoa-nut .shell, of alisorhing vapour and giving 
it out under the applii’ation of heat, for iireveuting soubresuuts 
orlnmiidng of the vessel, and also for incre,a.sing the (piantity 
of the distillate, in some cases iqiwards of 30 per ce.nt., Avith the 
same amount of heat. 

An extensiA'c series of experiments AA^as made, a fcAV years ago, 
by Reicluirdt and IJJumlritt, on the Adlume and compo.sition 
of gas absorbed by various diy substances on exjiosure to the 
air, and suhserpiont e.xjmlsioii by heating (‘Jour. prak. (’h.’xcviii. 
48). Siihstanctis dille.r greatly in absorjitive poAver, and, AA'hen 
expelled, the jiroiiortinns of 6 and N are rarely tliosc found in 
the atm()spher<^, N being gonerally in great cxces.s, while O is 
hut sparingly absorbed, or, if more largely so, disajipeariiig in 
comhinatiou. CO^ is always found, .'ind largely in ferric oxide, 
alumina, and clay; ammonia in very .small tiuaniities; nitric 
acid rarely, and (JO only in organic l einains and ir charcoal. 

^ The adliesioii of air to solids is of the same nature as absori)- 
tion, and sometimes produces great inconvenience, a,s in the 
fijrmation of jin accurate barometer. A full account of the 
ditliculties of getting rid of this adluiring air is given iindei 
Barometer, E. C. vol. i. col. 928, &c. riiotogrnpliei-s also 
(indeavonr to remove the lilm of condensed air from the surface 
of glass by mechanical means jn.st before giving it the sensitive 
coating. Many of the curious phenomena (lescrihed under 
Breath Figures, E. C. vol. ii. col. 313, and known hy various 
iiatnes, suck as “ roric figures,” “ Moser’s latent light images,” 
&c., are now supposed to be due to the investing film of air. 
A coin, for example, suspended just over, but not in contact 
with, a newly cleaned glass or metallic plate, jmprt!8.ses an in¬ 
visible image on the plate, made visible by breathing on it. 
Here the plate is supposed, by its absorptive powers, to appro¬ 
priate the condensed nlm of air from the surface of the coin, 
and this supposition is supported by the fact that if the fdm of 
ftir be left adhering to the plate as well as to the coin, the 
effect is not produced, any more than if both are well polished 
so as to get rid of it. Borne of the remarkable actions described 
undw Catalysis (E. C. vol. iL col. 660,) depend on the con¬ 
densing power of clean surfaces, as was pointed out long ago 


by Faraday (‘Exp. Researches,* § 630, &c.), in the case of 
platinum for the mixed gases. Maraus has i)ointed out (‘ Pogg. 
An.’ Ixxxix.) that in consetpience of the absorption of gases bv 
solids, the co-efficients of expansiim of gases by heat differ with 
the capac,ity of the vessel that confines them. It has also been 
suggested thoit tlu! deviation from Boyle’s law, or the law of 
Mariotte, at high pressures may he due to the condensation of 
gas upon the surfaces of the vessels that con lain them. 

Almorption hy Liqidih. Soim? details on this subject are given 
under Gas, E. G. vol. iv. col. 297, Avheie reference is made for 
fuller details to Bunsen’s Avork on Gasometric Analysis. The 
most coinjilete information i.s to he found in Prof, lloscoe’s 
Article oil the .subject in Watt’.s ‘ Dictionary of Chemistry,’ 
vol. ii. }). 790 ; in which is also described, AA'itli a figure, Bun¬ 
sen’s iiistruiueut, named an ahmrpliouider^ for detenuiiiiiig tlie 
co-effieients of absorption oJ‘ gases that are not very soluble in 
the liquid employed.* The law Avhich regulates the absorption 
is not knoAVii, so that tlu; ileteiiniiiation of the co-efficients of 
absorption must be detemiined exjierimentally for each body, 
and this has been done to a large extent by good observers. 
The iiujuiry doo.s not include alisorption with chemical action, 
a.s Avhen CO,, is absorbed by a caustic alkaline solution, but 
extends to ]mvsical ahsorjilioii only ; and this seems to depend 
(1) on Ihe. s])ee.iffc nature of the; gas and of the liipiid, since the 
solubility of diffen-iit ga.scs in the same liquid, and of the same 
gas in dilfereiit liipiid-s varies greatly ; (2) on the temperature; 
aiiil (3) on the ]ue.ssiire at Avhich absoiption takes place. In 
general, the volume of gus ab.sorhed tlecreases AA'itli increase of 
lemjieratiire, although 11 is ecpially soluble in Avaier hetAveen 
0° .and 25° (J, and alcohol dissolves a constant amount of 0 
between 0 ’ and 29°. With the less soluble gase-.s, the amount 
of absorption Avilhin u considerable range of temperature 
differs so slightly as to rc(|iiire an instriuneiit such as the 
absoiptiometer for its de-lection. As regauls jiressure, there 
exists a simple relatioji between it and the amuimt of gas 
ahsorhed. Within certain ]imit.s the quantity or weight ab- 
.M>r)>cd A-aries ilireetly as the ]>ressnre. ’I’liis is Dr. Henry’s 
law, and is thus expressed:—“Umh'r e(|nal circumstances of 
temi>eratine, Aval er takes up, in all cases, the same volume of 
condeii.sed gas, us of gas under ordinary pressurt!. But as the 
si>iices occupied hy evei-y gas are inversely as the compressing 
force, it follows that water takes uj) of g.is condensed by one, two, 
or more additional atmospheres, a (luantity which, ordinarily 
eompn-ssed, AA’ouhl he eipnd to twii’.e, thrice, &e., the volume 
absorbed uinh>r the common pressui e of the atmosphere.”—‘ Phil. 
Trans.’ 1803. I’lms, water at 15° C ah.sorbs its oAvn vol. of CO, 
under any pressure ; hut if this ]>ii;ssnre he - 1, and in other 
cases = 2, 3, kc., tin; quantity or Aveight of gas absorbed under 
the A'arioiiH ]tre.ssureH, is as 1 to 2, 3, iSfee.. (See also Dalton’s 
paper in tlie ‘ Manchester Memoirs’ for 1805.) When a mixture 
of two or more ga.ses is iu contact Avith a liquid, a portion of 
each gas is uhsorlied, and the amount in each case is propor¬ 
tioned to the relalive vol. of each gas in the mixture multiplied 
into its co-efficient of suluhility at the oli.'^erveil temjieraturo 
and pres.sure. Thus, Avith a mixture of J O and f N at 15“ C 
and bar. 7(50 mm., reipiireil llie amount of each gas absorbed 
hy Avab'i’. The. co-efficient of absorption for O at 15° is 0*1)2989, 
that of N, 0-01478. 

1 0*02989 = 0-00597, iiroportion of 0 dissolved, 

I 0’01478 = ()-01182, 2 )ropoi-tion of N di.ssolved, 


0-01779 proportion of air dissolved. 

The ]m)|)ortioii of N thus re.fiuired hy calculation la rather less 
than double that of 0, or C)6'l : 35i-9, which agrees almost 
exactly with the results of experiment. 

When water saturated with one gas is brought into contact 
with unothcr gas, the second gradually expels the first, and, 
if in hirge quantity, may displacq the first entirely, lienee, 
gases cannot be ko}it jiure Avhile standing over water at the 
pneumatic trough. Every gas is more or less soluhlo in water, 
and the solution is constantly giving out its gas into the air, 
and uhsorhing 0 and N, which become diffused slowly into the 
jai- Avliich confines the gas. 

The folloAving table, fi’om the determinations of Bunsen and 
his pupils, gives the solubility of the inore.,importaut gases in 

* The vohimo of n gas, under fixed conditions of temperature and nrea- 
Bure, absorbed by the unit-volume of a solid or a liquid, is a dennite 
quantity, known as the “ oo-cfiivient of absorption" of the solid or liquid 
for that particular gas. 
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water and in alcoholat 760 min. pressure. All these gases, 
except HC7, may be exiJclled from the water by long boiling. 


Vohimes of oiu-h Gas dissolved in One Yolunn 
if Water. , of Alcohol. 

At 0" C 0 At C |At 0" C or jAtJ.f C or 


Ammonia 

IjOlO'fiO 

.’27-2 



Hydrochloric ncid . . 

505-9 

458 0 



Sulphurous tiTihydrido . 

68-861 

43-504 

1328-62 

,141-55 

Suljdnirctlcd liydrogcn . 

4-3706 

3-2326 

17-891 

i 9-539 

Chlorine 

Solid. 

2-368 



Carbonic anhydride . . 

1-7067 

1-0020 

4-3295 

.3-199.3 

NitrouH oxide 

1-3052 

0-0778 

4-1780 

3-2678 

Olefiant gas . . , 

0-2563 

0-1615 

3-5950 

2-8H25 

Nitric, oxide 



0-.31(;06 

0-27478 

Miirsh gas . . . 

‘ 0-05140 

0-03909 

0-52259 

0-48280 

Carbonic, uxidc 

0-03287 

0-024 .‘{2 

, 0-20 M3 

0-20113 

Oxygen . 

0 01114 

0 (I29S9 

0-28397 

0-28397 

Nitrogen 

0-02035 

0-01178 

! 0]2(;34 

0-12142 

Air , . . . 

0-02171 

0-01795 



Hydrogen 

0-01930 

0-01930 1 

0-06925 

0-06725 


extract of litmus; it penetrates gutta-percha, and bleaches it V 
dissolving out the dark brown colouring matter. It acta in a 
similar miiniier on india-rubber, wliich, on being taken out of 
the acid, swells to six or eight times its original dimensions, and 
then slowly contracts to its foimer volume,—evidently frf»ni 
expjmsion and liberation of absorbed carbonic acid. The liquid 
acid is also a strong insulator of electricity. 

Li<jiiefied liydrochloric acid gas (‘ Proceedings, Royal Society,’ 
IftC.'i, p. 204) is a ver}’^ feeble conductor of electricity, but not 
nearly so powerful an insulator as liquefied carbonic acid gas. 
Out of 86 .solids, liquid liydrochloric acid dissolved only 12, and 
sonic of these only in a minute di'gree. Of 15 metals it dis¬ 
solved only 1, namely, aluminium ; of 22 oxides it dissolved 
T), viz., titanic .acid, avsenious acid, arsenic acid, teroxide of anti¬ 
mony, and oxide of zinc ; of h carhonates, it dissolved none ; of 
8 suljihides, it dissolved 1, viz., tersulphide of antimony; of 7 
chlorides, it dissolved 2, viz., jientachloride of phosphorus and 
protochloridc ol‘ tin ; and of 7 organic bodies, it dissolved 2, 
t is rcmurkable that tlie liquefied acid had no action on e.auslic 
lime. 

GASOMETER. [Mercukial Gasometer and Air Pump, 
E. a S.J 

GA.SOAIETER AIR-PUMP, the name given to a form of veii- 


GASES, ABSORPTION AND RADIATION OF HEAT 
BY. fllKAT, E. G. S.J 

GASES, ABSORPTION OF, BY METALS. The pnqieily 
which ])latinum possesses of condensing witliin its ])ores the 
mixed gases oxygen and hydrogen, so as to cause their ignition, 
has been long known, and it has recently l»ecn found that certain 
other metals, as jialhidium and iron, have also the jirojieiiy of 
absorbing and retaining a eoiisiderablo amount of hydrogen. 
The most reinarkahle of these is ]»alhidjum, which under favour¬ 
able circumstmices can ab.soih nearly seven hundred times its 
volume of the gas. 'J'lie amount ahsorbed, however, (le]K'uds 
both U])on tlie temperature and uiiou tlu' mechaiiicnl state of tlu; 
metal; the more finely divided, the more active tlu; metal is. 
WJien palladium constitutes the negative, electrode in the decom- 
j)Osition of water, no hydrogen is ('vcdvcMl when the current Jirst 
j)ttsses, the gas being eomjiletely ab.soibed by the metal. Jn 
this way the latter takc's uj) about two lunidred times its volume 
of hydrogen, whi(;h is again entirely given olf on heating the 
metal to KM)"' i!/t rarim. Platimim under the same circum¬ 
stances absorbs only 2*2 volumes, being thereby brought into 
the well-knowm jxtlarised condition. Gu being heated nearly to 
redness it again (jvolves tlie gas. 

Palladium saturated with hydrogen by being made the nega¬ 
tive pole of an electrolytic cell, a]»])i()ximates closely to the 
formula. IMflj, and is considered by Graham to be a true alloy 
of palladium ami Jiydrogeii. This couqiouud is permanent in 
the air, and exliibits the colour and lustre ol' metallic palladium, 
but its density is considerably k-ss. (Graham J'ror. Jhu/. Sue. 
xvi. 422 ; xvii. 212 and 500. .h?/r, ('hem.. Soe. xxii. 419.) 

GASES AND VAPOURS,Ei.K(TiucATiDiKCHAROE throuch. 
[Ei.ectricai- Dihciiaroe in Rarified Air. E. C. S. col. S47 ; 
also kSi'ECTRum Anaevkis, E. (’. S.] 

GASES, DIFFUSION OF GASES, SEPARATION OF, 
by Colloid Septa. [Gasks, E. 0 . S.| 

GASES, IRRITANT, in Toxicology, a groiqi of poisons, con¬ 
sisting of the nitrons, sulphurous, and liyd rochlorie acid gases, 
chlorine, and ammonia. They occasion irritation and inllam- 
ination of the (;yes, throat, and air-jiassages, and they jirove fatal 
by euiLsing spasm of the glottis and consequent closure of the 
windpipe. 

OASES, LIQUEFACTION OF. [E. C. vol. iv. col. 31.5]. 
The properties of gases liquefied by i>rcssurc are but little 
known, in consequence of the difficulties in getting at them so 
as to be able to examine their action on other bodies. Mr. Gore 
has contrived a method (‘ Phil. Trans.' 1861, p. 83) hy which lie 
W’as aide to study tlie action of liipiid carhouic acid and liquid 
hydrochloric acid on a large number of solids. This method 
consists essentially in giving an additional bend to the tube 
emploj^cd by Famday ; closing the open end with a gutta¬ 
percha stopper, containing a small glass cup fur holding the sidid 
whicli is to be opemted on by the liquefied acid. 

Aliout fifty substances were immersed in liquid carbonic- 
anhydride for various periods of time. It ■was found to In* a 
comparatively inert compound, and not deoxidized by any 
ordinary deoxidizing agent except the alkali metals. Its solvent 
power 18 extremely Hinitod, agid it does not even redden solid , 

♦ Other liquidfl di^lvo gaacs more or less freely. i 


tilating apparatus first introduced into the York Hospital by Dr. 

rnotl. I Waraijno and Ventilation, E. C. vol. viii. col. 716. 
See also Parkes’ ‘ Manual of I'ractical Hygiene,’ p. 122.] 

GASSING, in textih; manufactures, is a ])ruces8 of singeing, 
for the puiqiosc of removing downy filaments from the surface of 
woven goods; sometimes by the direct ucliun of a roiv of gas 
jets, sometimes by a gas-heated co])pei’-'i)late or cylinder. [Calico 
Brintino, E. C. vol. ii. col. 511 ; Bj.ea(uiino, E. C. vol. ii. 
col. 188J Tile process is also adopted in finishing hobhin net 

GASTRALtJlA (from yaarrip^ ami a\yo5, pain), the same; as 
Gahtrodynia, one of the syiiii>1oius of indigestion [DysreI'SIA, 
E. C., vol. iii. col. 714]. It may be iirodnccd by flatulence, 
hard indigestible food, or excess of acid secretion. Sonictiines 
it is an obscure neuralgic alfeclion very difficult of cure. 

GASTRKJ FEVER, the same as enteric or typhoid fe,ver, a 
form of continued fevi-r [Fkveu, Continued, E. C. vol. iv. col. 
581 of whicli diarrluea is a haiding symptom, and ulceration of 
the, intestines the child' structural lesion. 

GASTROCELE, (from ya(rry)p, tlie stomach, and a 

tumour,) a form of riqiture in wliich the sloiuach is the organ 
ontained in the tumour. 

GAfSTROC-NEMl 1, the muscles that constilute llie mass 
if tlie. e,an' of the leg, and of Avliich the tendon is known 
H the lendo Aehillis. There are an external and an intemal 
;astrociieniius, tlie last being also called nolenn, and the first 
ycnu'Uus. 

GASTRODYNIA (from yaarTijp, and oSunj, pain), the saiiie 
as Gastraloia. 

GAfciTR0-ENTERIC l^'EVER, a foim of fever which some- 
tiiiies attacks 2 )nerpeiiil women, occurring generally within a 

-*k of the continement. It is nut often fatal. DiaiThcca and 
flatulence are among its leading synqdoms. For an account of 
this fever, with il lust rati vi; cases, see Churchill’s ‘ Midwifery,' 
ird edition, p. 610. 

GAST.HO-ENTERIT.LS, inflainniation of thegastro intestinal 
tiiucous memluaiie, or wlioh; intestinal canal. The symptoms 
in; those of inflammation of the stomach (pain, iendemess, 
vomiting of food), combined wit h lliose of inflammation of the 
intestine (pain, tenderness, and diarrhma). 

GA8TKO-MALAC1A (from yaartip^ and MoXaitb?, soft), snft- 
ming of the lining membrane, of the stomach, occurring mostly 
n infants, but sometimes also in adults. 

GASTRORAPHIA (from yaorrip^ and paijirj, a suture), an 
)])eratioii coiiHistiiig in stitching the wounded coats of the 
stomach or bowels. 

GASTROTOMIA (from yatTr-np, and Tep.vo, to cut), the opera¬ 
tion of (qiening the abdomen ; the Cmsarean section. 

GATE-HOUSE. In tlie middle ages the principal, if not the 
ally, entnuice. into tlie precincts of a castle, monastery, or cathe¬ 
dra], was through a gate-house, of at least sufficient strength to 
[irecludc forcible entry by casual marauders. The gate-house of 
i castle or otlier military edifice was, however, usually some¬ 
thing more than this. Being intended to withstand the attack 
of a regular force, it was made of considerable size and strength. 
The w'alls were very thick; the only entrance was by a gateway 
large enough to admit the jiassage of horsemen and carriages, and 
at each end closed hy a door of great thickness, and defend^ by 
a portewUis. Over the archway was a guard-room, and above 
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that machicolation, and in late examples a battlemented parapet; 
whilst the entrance was flanked Ly strong loopholed towers, and 
sometimes covered by a barbican, and could only be reached by 
passing over a draw-bridge. The gate-houses of monasteries 
were e<iually large, but less military and more ornamental in 
character. In some abbey gate-houses the upper chamber was a 
chapel, in others it was "used as a gu(*st-house; occasionally it 
served as a prison. Alongside the large gateway there. Avas a 
smaller or po.stern entrance. Some of the monastic gate-house.s 
were elaborate architectural structures, corresponding to the 
wealth and rank of the e.stahlishuient to Avhicli they belonged. 
When the dw’ellings of the feudal nohle.s ceased to he lortilied, 
the chief enirnnee to the great hoiises coiiliuued to he through a 
gate-lioiiHc, the abbey gate-house Ix-ing tifhai taken as llic 
model, as it also Avas for the gate-houses of colleges. (Jjite-hoiise.s 
of each class are still numerous in this country. Among tlu- 
gate-houses of fortresses and castles may he nientioneil those at 
tlic Tower, Jjondon ; ChepstoAv, Warwick, Alinvick, Durham, 
Carishrooke; among those of mon.nstei ie.s and catliedrals, Can¬ 
terbury (and St. Augustine’s), Winchester, Si. All)ans, E\a‘sham, 
Bury St. Edmunds; AA’hilst hutli Oxford and Cambridge supjdy 
instances of college gate-liouae.s, oik; of the beat of the late e.\- 
aniples being that of Trinity College, Cambridge. 

GAULTlIElllA OIL. Oil of 'll'i„(ayriai. This, Avbich i.s 
the A’olatile oil of Otiulfhcria 'jn'ocuinhnin^ consists essoiilially of 

methylic .salicylate CJT.Oa - j {(WK 

mixed Avith a small rjuantity of Oaalthevilcuc, a hydrocarl>on 
isomeric Avith oil of turpentine. Pure gaiilLlierilene is a colour¬ 
less mobile oil boiling at IGO’, and havdiig an odour reculling 
that of i)epper. 

GAULTHERILENE. |GArr;riiKiu.v Oil, E. C. S.] 

GAUNTLET (French (tuntih:!), a glove covcr(‘d on the back 
Avith plates of nuital, Avliicli fuvniod pari of tlu' full suit of armour 
Avom by knights in tlie middle ages. The gauntlet aj»j)earH to liave 
been introduced hi the thirteenth conlury, and its n.se soon l»e- 
camc general. ]{c])resentfitiona of these, early gaiuitlcts tre(piently 
occur on monuments and brasses ; ami the gaunthhs thciiisehcis 
of Edward tins Black Prince are ]ireserved Avitli Ihs liclmet in 
(!!aiitcrbury Cathedral. The gauntlet was made of leather of 
sutlicient lengtii to cover the wrist and fore-part of the arm, the 

I dates on the hack of the liaud and lingers being made to over- 
ap, and at. tlie same time allow the hand to o])eu ami close 
freedy. In the fourteenth eemtury steel knobs or sj)ikes, cidled 
gads, Avere rivetted on to the ki'iuckle-phile.s. In the days of 
chivalry a kiiiglit in formally challenging an o]>ponenl, threw 
doAvn his gauntlet, and the picking of it up signified tin; accept¬ 
ance of the challenge. 

GEHENNA, or GEHTNNOM, the valley of the sons of 
llinnom, or of shrieking, Avas so called aflcir one of its sometime 
proprietors, or on account of the cruel idolatry f)f wliich it was 
the scene. To this iilolatiy its alteriiativi! name of To])h(‘t, or 
Topheth, a drum, or betraying, is also referretl, tlie beating of 
drunia liaving been practised in order to droAvn the cries of the 
children AAdio Avere here caused to pas.s through the tire in sacri¬ 
fice to Molech, or Moloch, Thus I\[iltou— 

“First Moloch, liorrid kinp;, besmeared with blood 
Of human sacrifice, and pan'iits’ tears ; 

Tliougb, for the noise of drums and timbrels loud, 

Tbeii' children’s erhis unheard, that pas-sed through hre 
To his grim idol. Him the Ammonite 
"Worshippi^d in Itahba and her watery plain, 

In Avgob and in Hasan, to the stream 
Of utmost Anion. Nor content with such 
Audacious neighboui hood, the wisest heart 
Of Solomon hii led by fraud to build 
His temple right against tlie temide of God, 

On that opprobrious hill; and made his grove 
The uleasant valley of llinnom, Tophet thenci* 

And black Gehenna called, the type of hell.”—tHar. Lost, i. 392.) 

Gehenna, the modern name of which is Wady Jehennam, is 
described by J ereiniuh as situated “ by the entry of the east 
gate ” of Jerusalem; and it is said to have been a very delightful 
spot, Avell-watered and well-wooded, and especially as containing 
a grove consecrated to tlie idol. The A'afley of Hiniiom has 
been lately depicted as verjr deep, shaded by the olive-trees 
hanging over its precipitous sides, and presenting the appearance 
of stillness, peace, and beauty. Yet it was liere that Mana.sseh 
caused his children to pass throuLdi the fire to Moloch, and that 
the people of Judah followed his depraved example. Here 
also Jeremiah uttered his prophecy of the Avara that should 
follow the abominations of the place “ Therefore, behold, the 
ARTS AND SOI. DIV.—SUP. 


days conic, saith the Lord, that it shall no more be called 
Tophet, nor th(" valley of the son of Hinnoin, hut the valley of 
slaughter; for they shall bury in Topliet, till tliero he no place. 
Ami the carcjisea of tliis pco]»h> shall bo meat for the foAvls of t he 
heaven, and for the Ixmsts »)f the earth ; and none shall fray 
them aAA'ay.” (Ji'rcmiali vii. 32,33.) On account of the dreadful 
associations of the ])liic(‘, Avhethcr in the way of crime or of 
puuisliinent,—from the aAvful Avickodnesa committed in the 
valley, pc-rhups, as inncli as from the satanic lires kindled in it— 
the name Gehenna came t:» he IVetpiently aj)i)lied, throughout 
the Gosjh'Is and Epistles of the New Testament, to the state of 
eternal misery' which w.is to follow a lil'e of sin, im])enifence, 
and unbelief; and early in the history of the Ohiirch, it avus 
established as a dermite locality. “Gehenna,” says .liistin 
ilarlvr, “i.s a place Avhere those will be ]mni.slii;(1 who have 
lived unjustly, ami who do not believe that tho.s(> things will 
liajipeii which God taught tliroiigli (’lirist,” 

GEISSLER. 'rGBES. [Elkctiiic.M; DrsciiAUOE in Rarf.- 
FiKD Am, E, ('. S, coI. H U. I 

GELATIN E. Tlu* AaiioiLs inodes of obtaining gelatine from 
skiii-i>aring.s and liide-clip])ings [GeIjATINi*: and Glle, E. G. 
vol. iAL col. 327) have in some. ])arti( ulars been iin])rovi*d in 
recent years, Gox’.s gi-latine, ina<h* from selected portions ol’ ox 
and c.alfhide, nnderg(ie.s purifying jn’oces.ses which giv«* it great 
adliesive strength, as AV(!ll as transj)arency. klackay’s gelatine, 
!is a diet for invalids, is made from calves’feet. In all kinds, 
hoAvever, whether jn-epaved from hide, skin, niiiscle, cartilage, 
ligament, t<*mlon, or membrane, the routine i)!’ processes gene¬ 
rally includes Avasliing, cutting into small ]iieces, steeping in 
some kind of alkaline liciuor, and boiling in steam-heated gelji- 
lini/.ing Auusels ; tlu*. gelatine, straimsl olf from the dregs, i.s 
(•oole<l in thin havers, cut into ]»ie('es, and dried U])on nets. If 
the gelatine is to be coar.ser or finei' I bun the average, the num¬ 
ber of jmice.sses is lessened or increased. 

Ben/.ile, or c.oal oil, lias nicenlly been used to e.vlract coarse 
gelatine from any aiiiuial substances tliat Avill yield glue, by 
driving out the grease, and allowing the gelatine to fall to the 
hollom of the vessel ; the. luMi/ile can he juiritied for siih.sefjueut 
use. 

In making bone son]*, or boiu'-gelaline smip, on a large scale, 
as is much done i'. Fr.mce, Avell-])laniied ajijiaratus is ti.sed. To 
pr*)dma‘ lO(K) rations per day, four cylinders are used, each capa- 
ule (>f bolding 7t>lbs. (tf bones. ’Plie, bones, bruised or cruslu’d, 
ar(‘ ]mt into a basket, or cage Avithin the cylinder ; a jiijie con¬ 
ducts Avaler into the to]! of the cylinder, while another pijie 
introduces steam at the bottom; overhead is an apparat us tor 
lifting the cages out of tlu*. cylinders, Avhile bene.atli is a vessel 
into Avhieh the melted gehitine llows as it is boiled out of the 
bones. The steam is admitted at a temperature of about 223® F. 
Each cylinder yiehls 5 (piarls of ji'lly jicr hour, by the action of 
-1 «|uurts of jK'icolatiiig Avatcr and 1 (puirt of steam-water. When 
the ])roduct is to lu* strongc'r or ]nir(*r than usual, additional 
precautions arc taken in the admis.sion of the water ami the 
outdoAv of the jelly. It is calculated iJiat 100 lbs. of aA^erage 
butclici's’ meat contain 20 lbs. of bom*, Avhicli yield 0 ll^s. of 
dry gelatine (rejmesc'uling muc.li inon; tlian this Aveiglit in the 
.state of jelly) ; tins gel.atine, the French ])hysician.s contend, 
ought not t<» be AAaisted, as it nsnally is, in dome.stic households. 

Gclatiiu* is now employi'd in the making of moulds for casts 
or reproductions of c.arvings and hassi-rilievi, its elasticity ena¬ 
bling one continuou.s lilm to serve for a considerable amount of 
luideirut work. ’Plie gelatim*, by the use of a clay core or 
backing, is imule lo Ilow over the earA'ing in a nearly equable 
layer ; in twelve hours, wlu'ii it has attained the consistency of 
imlia-ruhher, it may be ]t(a led fiom the surface in one piece, 
SOUK* force being nn*(led to aid this Avhen tlu* underc.utting is 
del*]). The gelatine, will) a .suitable backing, becomes a mould 
from Avhich niajr be taken. 

GELATIO,fre<-ziTig, a term formerly a])plied to the rigid state 
of the body now knoAvn as catalej)sy. 

GELD, from the. Anglo-Saxon, //M or f/iM, money 2 taid as 
:i tribute or for comi)en.sation. The Avord is now obsolete, hut it 
fi*e<[uently occurs in old laAV-hooks in coiu])osition, ioi J)(t)>egdt1 
or tlie tax or tribute im])osed by the Danes; we/'f/cW, the 
fine or compensation for tlui slaying of a man ; orfyeUlf or kora- 
geMf that paid for a beast; (ingcld, tlie single value of a thing ; 
twigeldy its double value, and so on. Lands subject to the pay¬ 
ment of taxes were frequently termed terrx geldabilesy and the 
sums paid to the crown Avere called geUmi regis. (SpelmaiFs 
Glossary; 3 hcoWh Law Dictionanj; Du Cange’s Glossary under 
gildum and gddarc.) 
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GELOSE, a gelatinous principle, which forms the essential 
constituent of a vegetable substance called Chinese moss, sup¬ 
posed to be obtained from certain lichens growing on trees in the 
South of China, and in the islands of the Philippine Arcliipelago. 
(Payen, (Jompt. liend. xlix. 621.) 

GEM, a word signifying either an engraved stone [Ejigraved 
Stones, E. V. S. col. 882J or a hard and precious stone, such as 
is used for jewellery. Such stones appeal* to have been employed 
amongst the Oriental nations from tne earliest period, Imt more 
JVefiiiently as eiiOTaved signet rings. The Egyptians, however, 
made great use ol hard and precious stones, in the shape of sphe¬ 
rical, S(iuare, lozenge, and cylindrical beads for necklaces ; and 
amongst the materials bo employed are the ametbyfit, tlie beryl, 
Amazon stone, or root of emerald; the jasper, carnelian, chalce¬ 
dony, crystal, and la])is lazuli. Necklaces of similar bo.ads have 
also been exhumed on Babylonian and Assyrian sites, hut it is 
doubtful il' they Ix'long to tlie ]xuiod of the native nion;irchi(‘s, 
and are not ratlici* of tlie Parthian and Sassanian period. 7\t. 
tlie same time il is diflicull to conceive that stones, either cut or 
set, wen* nut in use at tin*, lime u licn engraving on hard stones 
was universal. 1'Iie j;gyj)liaiis called the jasper khenem, the ; 
emerald vat, the tnroiioiHe iivi/l'a, and the lapis lazuli Ihruhet. I 
Amongst tlie (Jrceks hard and ]ir(‘Li(ius stones, either for neck- | 
laces or jewels, arc (*omparatively rare. The earrings of Ilera 
or Juno, aiid the collar given liy Eurvmaclnis to Penelope, are 
jiientioncd by Homer ; but il is duuhtiiil of Avliat kind of precious 
material they were made. Amber, which was not a ]ireciou8 
stone, a]>pears from the objects foniul iiuidi! of it to have an¬ 
ciently ranked as a gem, bat it was not till a late period that 
rougli or polished stones <;ame into use for jiiwellery. TJie 
Greeks appear to have jn-eferred for this purjiose the jirecious 
inotals. Yet they were early acrpiaiiited with dilferent hard and 
precious stones, and had studied th(*ii* qiialitiefl. Herodotus 
mentions the jasper, emerald, and crystal. In tlic ritli century n.o. 
Djjomacritus, under the mime of Urplieus, hud wi’itten a work 
on stones, principally in rel'erence to their virtues, as amulets 
or talismans. Pie mentions the supposed virtue of crystal in 
conciliating the gods, and its jiower as a burning lens. Similar 
lowers were assigned to tlie galaktites, /inaktites, .adanias, and 
ethocus, and others lo tin* petrakes, and a stone called the kentit 
daphoii, or stagshorn, saiit to he found in the waters of the 
Euphrates, and another .stone called the siiring-coloured jasper. 
The lychnis, anotlu'i* transparent stone, he, states to he able to set 
tire to substances. H e also mentions the t( ipazos, the opallion, the 
chrysolith, the iriagnetis, the ostrites, ojihites, gagates, skorpios, 
koryphodes, kuralion, sidiuites, achules, luematiles, nourites, 
cha\mzios, chrysojirasos. At a latter period Plato mentions tin* 
sard, the jasper, the smaragdos, or emerahl, and the adanuis, or 
diamond, under the name of c/(/'//.s’r)?/-ir.'(i.s*, and the magnet. Aris¬ 
totle also wrote a treatise on stones, unfortunately lo.st, and 
mentions luany precious stones. Theophrastus has left a small 
treatise on stones, the sinijde substance or element of which 
he considered to he earth. He mentions the snniraydos, emerald, 
as the culour of water, found in G vprns, the anthrax, or carhuncle, 
the sapphirns, of large size, used for obelisks and columns at 
Babylon, and coining iVoin Cyprus and Bactria ; and the chnjso- 
colla, allied to the jasper, found in the goltl niine.s at Stohoi. To 
these he adds the ij/nlciirion, suiijiosedto he u congealed excri'tion 
of the lynx, with electrical (|ualities. The avthrakion, ovipkax, 
amethyst of the colour of wine, tlie kijaiios, the achatea, so called 
from the name of a river in Sicily, but found, although of poorer 
ipiality, in Greece, but of liner colour at Carthage, Massalia, 
and the Egyptian Katadupai, Syene, and Elephantine ; also a 
kind of black and white stone whicli Im describes as fossil ivory, 
a Idnd ol‘ sapphire, and allied to the kyaiios. Strahq mentions 
emeralds and Indian beryls. 

^ Tlie great work in anticpiity on gems is, however, the trea¬ 
tise of the elder Pliny, in his ‘ Naturalis Historiu,’ compiled 
from various Greek and other authors. It mentions six kinds 
of the (julavias, or dianioiids—tlie flench run, the Macedonian, 
from the mines of Philippi; tlie Cyprian, the Sideriles, with 
the gleam of iron. Next to the diainuud in value il classes 
the pearl; after that the smaraydos, or emerald, of wliich 
the hardest variety was the Scythian, the Bactrian, or Indian, 
the I'anos, or Persian, that of Chalcedon, and the Egj'ptian, 
from the mines near Cojitos. It mentions a figure of Serains 
of this material, several cubits high, evidently not the true 
emerald; and records Nei*o looking at the games of the 
circus through, but more probably at their reflection in, this 
gem; also tne emerald eyes, inlaid in the stone lion of the 
Cyprian king Ileriuias, which scared the fishes. This gem was 


particularly prized by the Romans. After the emerald comes 
the beryl, from India, with liexahedral crystals, and of the 
colour of sea water; of which the varieties were the chryso- 
beryl, with a yellowish hue; the hyacinthine, and aeroeides, 
or air-coloured, strung by Indians as cylinders on the hair of an 
elephant; the Indian opal, of various colours, the sardonyx, 
much used for camei and cups, and so called from its mixture of 
the sard and onyx, hronght from Paros, Assos, India, Arabia, 
Babylon, Lencadia, and Lessor Armenia. The onyx, so called 
from its supposed likeness to a finger-nail, coming from Car- 
mania. The sardonyx had the culour of the chrysolith, sard, and 
jasper; it had sometimes as many as seven layers, the lower 
black or bluish brown. Tlie carbunculiis, a fiery transparent 
gem, from India, Garamantis, ^Ethiopia, and Alabanda, perhaps 
the modern ruby. The amothystine, sf/rtiUe, shining with ])ar- 
lioailai* colour of which huge vasi's wore* made ; the Carthaginian, 
darker in glow ; the Alahandine, darker still, the TJiracian, and 
I 'rroozeniun, with white spots; Corinthian ])aler. The An- 
\ l/o-iK ilt/i, from Tlicsprotia; the Sandcresius, from India, prized 
by tlie Chaldeans. The. Iiirhuis, or lamp, a kind of carbunculiis, 
Innii Ortho.-iia, (!aria, India, and Ionia, the mines ot Nasamones, 
nii<l near 'riit*be.s, -witb eh-etrical ijiialities, but not so good for 
seals as the sard ; va.ses inre made, of it. The Top(i::oii, which was 
the name of llie Topaze, from the. Isle of Cytis, or Topazos, otf 
the coast of Arabia, first given by Philemon, a prelect, to Bere- 
ni(*.e. A statin* of Arsinoe, of four cubits, is said to have been 
carved of this material. It also was found at Abihastron, near 
I Thebes. Varieties xvere tlie proiiacif/t’.'?, the chrysopheros, the 
kallais, of a jiale green, almost white, wliich came from India 
and the Caucasus, much used for necklaces ; the prmitts and 
chrysoprasos, poon r kinds, wi'ie used for vessels and cylinders. 
Still more inlerior was the Niliou. The MolochifeK, or mala¬ 
chite, found in Arabia, was used as a cliann for children. There 
wen*, many varieties of the Jasjtis, or jasper. The Indian were 
green, the (Cyprian dark green, the Persian air-coloured; the 
Casjiiaii, and those of Therinodon blue ; the Phrygian purple; 
those of Aiuisos green ; of Chalcedon piu’ple and green. Tlie boria 
was like a northern sky; the yrinmiAiticus, “lined," and poly- 
r/mMimn/ic«vf,inuch lined with while lines; the/{Ytpm’cw,or sniokey, 
all used for camei and gems. The soyip/nVe.'?,a transparent gem witli 
gold and blue light, or jiurplc hue from Media. The amemystos, or 
amethyst, of the colour of wine, tending to violet, came from India, 
Arabia Petroca, Lijsser Armenia, Egypt, Galatia, Thasos, and Cy- 
]>rus. The Soi'ondion, a hyacinthine variety, was so culled from 
I S'icov, the IiuUan term lin* the. liyaciuth. Some, like crystal, the 
I .s'o/joio.'i and J^hamuUiif, came from Arabia. TheT/i/oriathas was 
only distinguished from the anu'.tliyst by its more diluteil colour. 
Tt (’ttine from ^Ethiopia, the Tibareiii, and Arabia. 'I'lie chnjso- 
lithoa, a yellow Irunsjiarent Btune, and tlie melichrysl, came fioia 
India, /fhe pmdcrotf, or opal, white and green (*olour ; from 
Egyjit the Tciiitcs; from Arabia the yaluktites: it also was 
found in Thrace and (.-'yjiriis. The Aata'ia, a white glittering 
.stone, rellecled the sun’s rays, and Jiad an included light like the 
cat’.s eye ; it came from Caramania and India. The Adrios, 
another stone, of the .same kind, had in it the light of the full moon: 
it came also from Caramania. Tlie kmuivia, or lighting stone, 
was a pool'd* kind ; the was used for magic ; the m’<rca7c.s 

rcsemlded a fish's eye held up to the .siiu ; the iris, so called from 
an island in the Red Sea, near Bi'ienice, was like a liexahedral 
crystal, and reflected prismatic colours. Of the Achates, or agate, 
there was a largi* family, so called from their resemblance or 
union with other stones or colours, as the jaspaehates, cerachates, 
sviaraydackates, hrvinachates, kuclmtes, dendrachates, autacluUes, 
and the cnralloaclialcs, considered sacred and talismanic against 
the bites of scorpions. As at pre.sent, likenesses of men and things 
were traced in the veins of this stone. The Phrygian was 
green, the Egyptian red fj*oiu Thebes. Oeta, Le.sbos, and Par¬ 
nassus produceil this gem. The n/cojjos, lika the ni/oc, the alabas- 
tritU, or alabaster, wa.s from Alabastruiu. The aketorion was 
found in the crops of cocks ; the androdamas, with a gleam of 
silver; the aryyrodamus, from Arabia, like ivory; the aroma- 
titis and myrrha, with a fragrant smell; the asbestos, of the colour 
of iron; the aspilates, from Arabia, of fiery colour. The 
athoes, aayetis, amphidane, and chrysocoUa, like the magnet; the 
aplirodisiake was whiti* and red; the apsyktos was said when warn 
to retain heat for seven days. The balanites of Coptoa was gi*een, 
the haptes was white, the “ eye of Belus ” black, with a while 
pupil; the baroptenns, or barippe, was black, with sanguineous 
and white knots; the hotrifitis was black, like figs or papes; 
the hucardia, like a cow’s heart, much used in glyphic; the 
heliotropion, or tiethusia, came from Africa and Cyprus, so called 
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l)ecaTise when laid in a jarful of water dt reflected back the 
sun's rays with a red colour. The hfpliastitea had the red 
gleam of a mirror. Other treatises besides that of Pliny have 
been handed down, as that of Psellus of the 2nd century, and 
of Marbodus, coinpiled from that of Evax, an Arabip monarch, 
contemporaiy of Tiberius. Another also appeared in the work 
of Isidorus of Seville, who classes the stones accoixliiig to their 
coloius. 

These later authors, like the Gnostics, attributed mystical 
virtues to the different stones: thus the sjipphire was siij)- 
posed to conciliate princes and quell enemies ; tlie heliotrope to 
give prophecy; so the chelonitis; the agate conferred strength. 
Neither arc the ancient derivations accepted by the moderns; nor 
do the stones bear the same names, which began to change in the 
middle ages. All the stones described by Pliny cannot b(‘ iden¬ 
tified. Thus, adamas is supposed to be derived Irom tin; Iliibrew 
achlaraah or the Persian uimus ; the impis from the Egyptian 
word for the gem ; the sii 2 ) 2 >hiroH, or lnj>is hi/Aili, irom safar, to 
engrave or shine ; the smaruffdos, the modern beryl, or ncjua 
marine, from esinarak, a sea monster. The derivation of tojK(::us 
and heryllus are uncertain; IIk; liyticmthna, or hyacintliine garnet, 
was so called from the llower ; the siipphire, the a 

quartz crystal; the npahis, the opal; the amdhyslos, the umetbyst; 
the onyx, an nncolourcd agate ; the carhmicnlns was the garnet 
cut en cahoclmn; tlie lychnis was the true ruby ; the sandaresiiis 
avanturiiie, or apantiirin ; the chrj/soUthm citrine, or yellow 
qiiariz ; the Uinns was Amazon stone, or fels])ar; the prascius 
was green j.isper ; the benjllas acrocides was a true beryl; the 
cdllais the tunpioise ; the inolochifcs was a peagreen jasper ; the 
iopazins, ])al(^ yellow chrysolite ; the chrysoheryllos a yelloAvisli 
beryl; the ahibmidinc a garnet; the jtrasins, an impure trans¬ 
lucent quartz. The chalcedony, in its saiqdiirinc, amethystine, 
and other varieties, was much used. The Egyptian emerald was 
a poor stone, ulthongli much prized by the Homans. The 
jidainas of India was the Carnatic, sapphire. The iiiorio was a 
dark sard Avliicli, held up to the light, Avns transparent red. The 
green jaspis was a green chlorite and cliTdcedony. The sjdiiel 
ruby, a .stone much used and prized in the i.Jddli' ages and the 
renaissance, derived its name from spintlu'f, a spark. 

Under Alexander the Great and his successors, the use of 
gems, hoiTOwed from the Asiatics, increased aiiiong.st the Greiiks, 
e.specially lor inlaying eiips and armour. A luagniticeiit enndela- 
bruni, enriclu'd with stones of the purest water, was made at 
Antioch by one. of the later Seleucidie as a present for the 
temple of Jupiter at llonie. The, C'a>.sarH and the Empresses 
adorned their dre.«ses with precious stones of incalculable value, 
especially pearls and emeralds. Those of Lolliu Paulina, the Avife 
of Caligula, were reckoned at-100,()()()/. Augustus indulged in the 
same taste. Stringed instruiueiil.s Avere ornamented Avitb gems. 
Gallienus AV'ore jeAve.lle<l armour and shoes, as did Elagabalus; and 
the military decorations called pludcrac Avere iiilahl with stones. 
The figures of the gods, the i-yes of statues, litters, chariots, 
girdles, sliields, helmets, Avere inlaid with them, as Avere the 
diadems or croAvns of the later Emperors after Constantine I. 
Nor did the passion for gems decline under the Eiiij>orurs of the 
East and We.st, and it Avas transmitted to their succi'ssors. The 
crowns of tlie. Gothic Kings of S])aiii Aveie inlaid Avith gems, as 
AA'as the iron crown of Tlieodolinda, a.d. 010 ; that of Agiinpli, 
and that of Hungary, privstaiietl to Geisa by Michael l>iKa-?, a.d. 
1072. In the 8th and 0th centuries hook covers Avero ornamented 
Avith carhuiicled stones, cut cn cabnehou ; and, in tlie. 12tli 
century, belts, reliquaries, and clialice.s Avere so adorned. In the 
middle ages superstition attributed to them the virtues .ascribed 
by the Koiinui and Gnostic Avriters, and added some new ones, 
I’lie diamond Avas siqiposed to re.sist poison, the balas.s ruby to 
A’epresa lust, the ciysiul to repel evil dreams. The inventories 
of the middle ages are. full of notices of jewelled objects, inlaid 
Avith diamonds, rubies, emeralds, and other gems ; and Iavo 
authors,Thcopliiliis the Monk and llenvenuto Cellini, have written 
on them, 

(Krause, Pyrr/otela^ 8vo, Halle, 1856 ; C. W. King, Antique 
0&n*Sf 8vo, London, I860 ; Edinburyh Jlcviev', 18()6, p. 228 ; 
Storey Maskelync, (Jems of the Marlhoronyh Collection, 8vo, Lon¬ 
don, 1870; Labarihe, Handbook of McdUfral Antiquities, 8vo, 
London, 1866; De Ban-era, Gems and Jewels, 8vo, London, 1860.) 

GEMS, AKTIFICIAL. French and German chemists have 
recently made numerous researches concerning factitious gems; 
endeavouring either to obtain real gems by slow chemical action 
on elementary substances, or to produce mere imitations in 
coloured glass or enamel. The superintendent of the Berlin 
Koyal Porcelain Works has recommended as a basis 6 parts of 


carbonate of soda, 2 of burnt borax, 1 of saltpetre, 3 of minium, 
and 12 of the purest white sand. This is combined with other 
substances, according to the kind of gem to be imitated; for 
sapphire, 10 of carbonate of cobalt; amethyst, 6 civrbonate of 
protoxide of manganese ; topaz, 30 oxide of uranium; emerald, 
20 protoxide of iron + 16 carbonate of copper ; opal, 10 oxide 
of cobalt + 15 oxide of manganese -f 25 protoxide of iron. 

M. Qaudin, in a paper read before the French Academy of 
Scieiice.s in 1871, doHcnbcs the result of a series of experiments, 
in which an oxyhydrogen blowpipe Avas employed, instead of 
a kiln and crucible, to melt the substances experimented on. 
The transparent oxides produced arc intermediate in character 
lietween true gems und the. strass or -jiastc of which artificial 
gems arc ordinarily made. lie has not yet ])ro«luced pure gems 
by using alumina alone ; be is obliged to add silica, wliich 
affects the results. Difficulty is exj^erienced in adding the 
colouring agents, Avliich are not so manageable niider the bloAv- 
pipe as by the boat of a crucible ; these agents are various— 
oxides, chlorides, .and salts of gold, silver, palladium, manganese, 
nickel, and cojqier—according to the colour and shade to be 
jnmluced. To Avliatever extent success may attend the nx})e.ri- 
lucnts, the results may l)e regarded as real gems, however im- 
jierfect, not merely the materials of glass or enamel coloured. 

M. Fell, in the same year, exhibited to the same Society 
rubies, sappbire.s, and emeralds, made by himself, rich both in 
tone and in brilliancy. The iin)de of doing this was suggested 
to him Avhile experimeiiliiig on Faraday s heav’^y optical glass. 

Imitative gems for cheap jeAvellery are usually made in one 
or other of the modes described in Glass Manufacture — Arti- 
jlcinl Gems (E. C. vol. iv. col. ,'^951. 

GEMS, FLUID CAVITIES IN. M.any years ago Sir D. 
Bri'Avstcr desciibed, in the ‘ Transactions of the Iloyal Society of 
Eilinburgli,’ in tlie ‘Edinburgh Journal of Science,’ and else- 
Avhere, some curious ]>heTiomeiia in connection AA’itli cavities in 
gems containing two ditfeieni lliiids. The interest in the subject 
lias been recently revived, in conseiiuence of the. researclies of 
I’rofessor An<liVAv.s and otliers on the continuity of matter. 
[Matter, Liquid and Gaseous state of, E. C. S.J 

On examining Avith tlie microscope the Btructurc of sapphire, 
eliry.soberyl, top.az, beryl, quartz, ainetbyst, peridot, and other 
minerals, Brewster discovered that tlicre are, in their interior, 
tliousands of cavities of various forms and sizes ; some of regular 
shape, uther.s of very irregular outline, coiusisting of cavities 
and branches united Avitbout order, but coinumuicaliiig with 
each other. Some are large enough to be distinguished ny the 
nuked eye. !Must of them contain tAVo transparent colourless 
lliiids in actual contact Avitbout mixing, and one of them expands 
thirty times nion* than Avaler, and at about 80° F. fills u]i 
the cavity. At Ioav temiieratures a vacuity or S})ace filled AvitJi 
gas or v.ajiour exists in the liijuid. This disap[»ears at about 80^ 
and on raising the temperature the lluid quits tlie sides and an 
effervescence or rajutl ebullition lakes place, and the cavity be¬ 
comes for a moment opaque, AA-ith a large number of niinule 
vacuities Avbidi instantly unite, into one tliat goes on enlarging 
as the temperature tliminislies. Care is required in .applying 
heat, as the mineral has lieen knoAvn to exjiJodc! Avitli violence. 
The. lieat of the mouth has been sullicieiit for this. A gentleman 
put a crystal into his nuuith for lln*. jmrpose, of expanding the 
lluid. “The s]»ecinuii burst Avith groat force and cut bis month, 
and the lluid wliich Avas discharged from the cavity had a very 
di.sugreeablc iast<;.” BrcAvster sujtposes such an accident to be 
far from inqu-obable, even Avith the lieat. of the skin, should 
the cavity happen to l)e near the surliice or e<lge of the stone. 

These cavities have been (examined by Messrs. Sorby and 
Butler, and an account, of the results, accompanied by a plate 
of thirteen figures, is given in tin? ‘ Proceedings of the itoyal 
Society,’ vol. xvii. p. 291. It has also been pointed out. by 
‘Siiniiuer (‘Pogg. An.' c.v. 460) tb.at the physical juopcrtics of the 
liquid ill topaz, us observi-d by BrcAVster, agrei*. imne nearly with 
those of liquid carbonic acid than Avitb tlntsc of any other known 
substance. Noav li(pud carbonic acid, Avlien hi*ated from 0° to 
32° C., ex})ands from 100 to 145. In om? of Sorby’s most reli¬ 
able measurements the liijuid in a sapidiire cavity expanded 
from 100 to 150, so that “ it seciiis as if avc should be justified 
in concluding provisionally that it is liquid carbonic acid, which, 
like water, should ho classed among natural liquid niincral sub¬ 
stances.” Hence if in tlie formation of the gem, say at a great 
dcptli below the siiiface, gaseous carbonic acid heiited and highly*’ 
compressed were enclosed in grovsdng ci^stals, it might condense 
on cooling, so as more or less to completely fill the cavities Avith 
the liquid acid. Some of the cavities in emerald contained ap- 
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parently an ariiieuu.s flaline f»olution, probably of chloride 
otassiiim, which dissolves on the a])plication of heat, ami is 
eposited in cooling. When a cavity contains two fluids, as 
described by llr<>wster, they ])rol)ably consist ol' water and liquid 
carbonic iicid. Tlie general conclusion is that ruby, sapphire, 
spinel, and euierald were forincd at a moderately high tempersi- 
ture under so great a pressure that water might be ])rescnt in a 
liquid state. The curved or irregular form (d‘ the, fluid c-avities 
<loes not seem to pnive the minerals ever to h:iv<i been in a soft 
stnUi, since similar appearances may be nolieiMl in crystals de¬ 
posited from solution. 

GENERAL, Latin /y/’/u-mZ/.s', is, strictly s|>ealvij)g, an adjec- 
tiv<* derived from f/rnns, a kind, and signifying, tlaTefoie, that 
which is common or peilaiiuiig to a (fi'mi.-t. As genus is used in 
a sense antithetical to species, so gtmeral used in oppositimi to 
Mjiecial or piirticiihir ; and by a natural exleiisiou is ajiplied to 
vvimteve.r is unlimited, uudeiiiied, or uurostrieted ; and, again, to 
wlialcver is ordinary, cniumou, customary, or usual, in the way 
of occiirreuce. As a noun tbe word gem'val is lunjdoyed as a 
title expressive of tbc bigbest rank in various departiuouts, as 
ill tiscal, legal, ])n]il,i(;al, ecclesiastic,al, and uiililary orgaui sat ions. 
Its value and history in the hi.st-uamed ,s(m.se have already lu'cii 
diaciiased at length ((nlEMMiAJ., E. vol. iv., col. In a 

canonical or ecclesiastical seiisi^, it is used in c.om]H).siliou with 
the titles vicar, masti-r, luini-, rector, su]>eriof, visitor, and 
others ; and, either when thus comjioumU'd, or when useil uhso- 
lutely, is apjilied to the supreme prelect or prelate of aii or<ler 
or hibtherhood, as the ordius of St. Francis ami Si. Dominic, the 
Society of tJesus, and others, to whom all tbc member.s of the 
fraternity, wbether di.sjiersed or grou])ed together in the various 
houses or convents following the. same rule, owe respect and 
obedience. 

GENEIIATTON ij/m/fo, to begeti, tin* ))rocc,s.s of repro¬ 
duction in living beiiig.s. F<»r llie si'veral nmdes in Avhicli this 
is brought ahoul, .see liin’itonrcTKiN’ in Fn.vNTs anh Anim.m.s 
[E. C. Nat. Hist., vol. iv. col. .'i.'iTi ami (fKNEi{.\TiONs, Ai.tmk- 
NATTON or [E. Nat. Hi.st., Vol. ii. col. tM0|. 

GENK) (yeVfjoc, the chin). (icin'o-glossus, geiiio-liyoideiis, 
and genio-hyoglossus are names given to the muscles which con¬ 
nect the chin with tlie longue and hyoid bone. 

GENRE, ill ])aiutiiig (French //<///v, iiiiiuuer, kind) is a term 
a]»plit*(l to pictures which rejjreseiit events of familiar e\ery-(lay 
lile, interiors, and the like. Sometimes it i.s em]doyed more e.v- 
tensively, being inadi; ti* include nil iigur<'-piec.e.s, or rei»7*e.sentu- 
tions of biographical incidenfs, or events, which Jire mtt religiou.s 
or historical in character; wliih* some writers empl(i,v it still 
more loosely, including under the term not only the kinds of 
])ictur«» already named, but even cattle pieces, aivhiteeturul 
subjects, ami pictures of still-life. I{epres(‘uta1iuus of liist<trical 
incidents of a familiar kind an* olb*ii staled /c/s/onVaZ//<arc. 
Tbc term genre is, however, a bad one, WJintiug alike jm'eision, 
listiuctiveiiess, find characteri/aiiou, ami ought to be, abandoned. 

(lENUFLEG'lTt )N, coiujummled of the bat in word,s //«.//«, 
the knee, and jhetrre, to Ijcml, i,^ a It-nii u.si-d e,sj)ec,j;dly to (ic.-^ig- 
iiato that act of hemling the knee which t;ik(*s ]>l;ice in w<»r.shij), 
prayer, or ador.ition. Geimfleclioji may Ik; regarde<l as gi‘ner;dl_\ 
I’ciuivaleiit to kneeling, uitli uhich, however, it i.s not idiiitical 
or co-e.vtensive, as it emhraccs inclinaliniis of the knee wliich are 
less than kneeling - le.ss, that i.s, tliaii an act in wliich the knee 
is supposed to he hroiight and to jeniain in contact Avith the 
grouiul. Tln‘ gcjsturi* or attitude of kneeling seeims to he a 
natural ami iustiuctive one, ami to have heen in nearly all ages 
one of the oulinary inodes in which a relative liumility oi 
abuHement .sought ex])i(*ssion in llic jue.seiice of a su])erior. It 
was the attitmle in which a .snhje(;t approached, paid homage, or 
ministered to liis sovereign ; in Avhieli an olleiider d«*precated 
Justice or besought forgiveness; in which .'i smqiliant re([Ueste.d 
a favour; and in which lilial iiiety craved a benediction from 
lialenial love. In all these asjiecls it Avas felt to be fittingly 
used Avheuever men in a solemn maimer aiiiuoacbed the Deity 
us a Father Avliom they had ilishonouri'd ; us a Sovereign to 
Avliom they had been disloyal; .'uid yet. as a Fountain of Good 
from whom they implorcil u 1 ilessing. A specitic kind of luiuiility 
Avas also thought to attach to the act <>1 kneeling, m being an 
acknoAvledgmeut of original sin, and of tin; full of A<lnm. The 
observance of kneeling in (?ueh of tlie senses enumerated above, 
is fully authenticated in various parts of the Old Testament. 
Jesus kneeled during His agony of prayer on tin: Mount of 
Olives ; and, as if to mark a greater intensity of supplication, 
tlie Fathers Avere accustomed to point out the fact that the 
])roto*martyr, Stephen, when praying for himself, prayed stand¬ 


ing ; when he Avished to ]deud for his enemies, he sank upon his 
knees. The custom Avas adopted by the Apostles and tlie dis- 
cijiles generally, and some of the early Christians were so fre¬ 
quent in its ob.servancc as vi.sibly to Avear aAvay tlie floor on 
which they kneeled; Avliilst of »t. James “the Just,” it is 
related by Euse.bius, that lie was ho constant in prayer as to 
have made his knees as hard and brawny as the knees of camels. 
Indeed, the practice <»f kneeling was altogether so common that 

? rayer itself Avas b'rined kA-Icis yovdruu^ bending (if the knees. 

"et it is remarkable that the ])rimitive Christians, in order to 
pay esjieciul liommr to the Lord’s-day, ami to tbe joyful season 
l)eiw»‘eii Kitster ami Whitsuntide, at these times performed tlieir 
entire deA'otions stamling. “ We liold it a Avickedness,” observes 
TertidliuJi, “ b» Ikst on the Lord’s-day, or to Avorship kneeling. 
l\'e rejoice in the same imnmnity from Ea.ster eveii to Pente¬ 
cost.” Epipbaniu.s AAiites to tin; same cfl'ect : “ During the fifty 
<lays of Pentecost neither are. the kiiee.s to he. bent, nor is a fast 
to be ]irochiimed.” The (.Joiincil of Nicma applie.d its authority 
to e.stalilish the universidity of the juactice, not so successfully, 
lioAiever, as to convince St. Augustine that a uniform observance 
bad been secunnl; Avhilst C’iissiiui more expressly cites tbc monks 
of Syria as babilual ollemleis against the rule, ultbougli their 
uejgiibour.s, the Egy])tiau.s, Avere vmy [irecise and punctual in 
its ob.servanci*. Si. Ambro.se, in his time, s])oke of tbe cualoiu 
in ijuestion us an ancestral one: “ We lia\e received by tradition 
from our lathers that all the lil'ty days of Pentecost are to be 

oltserved as paschal days.Throughout these fifty days 

the (fliurch ulloAvs iio fast, but bolds ihem all as if they Avere. 
one continued Lord’s-day.” 1‘eiiite.uts, hoAvever, Avere denied 
the ]>nvilege, of this fe.stal attitmle ; and at one period of their 
proliation they Avere style.d umnjlcctcatfs, or kneelers, whose 
station AA’us in the iiaAa* or body of the church, near the amho or 
reading-de.-:k, where they reci'ived the bishop’s imposition ol 
hmid.s and hen edict ion. j I’eniten'I’, Ii. C. S. J The Avord (je7iu- 
JlrctatU's Ava.s sometime.s used aa co-c.\tensiA'c Avith penitents, 
becau.se they Avert* tln^ nio.st uoti-d, and the greatest iiiiiuber of 
penitential acts were ]>erformed by them whilst in this station, 
I'rom Avliicli they advam*i;d to be. coiiNistdatvs. The name of 
(ieniilla'tc.iilc.% or siilixirati, prostrators, Avas also given to a cltt,s3 
or order of catechumens [Catkciiumex, E. C. S., col. 453], who 
during the hearing of the sernuiii threw themselves forward on 
their knees, ami Avere admitted as )»artici]iators, to some extent, 
in the jirayers of tin* Church. 

Gcimllectiou olitain.s both by rule ami jire.scrijitioii, in various 
places in the ollic.e.s of the Romi.sh Church ; and at dillerent 
jiarts <if tin* .service.s of the Churcli of England. The particular 
iujiiuction Avliich most significantly differences tin; litnal of the 
latter Iroiu the custom of llie generality of Prot(;stant communi¬ 
ties is that AvhicU directs her communicants to kneel during the 
ri*cei>t,ion of the Em harisl. 

GEOCERIC ACID, CJ1,„(), f a Avaxy acid, 

similar to, ami jierhaps identical Avith, cerotic ac.i<l. It is ob¬ 
tained IVoiii certain kinds of earthy lignite, fonml at GenstcAvitz, 
near Wt‘is.senfel.s. (Druckiier, Jour. /V. (%cvk Ivii. J.) 

GEODESY fE. i', a * o 1 . iv. col. 1540]. The prineipal geodesical 
ojieral ions Avhich have bticn e.KecuI.ed in recent years are those con¬ 
nected Avith the re.spectiA’e triangiilalioiis of India and the Ku8.sian 
Eiu])ire. Two great arcs of tin* meridian have- been measured 
ill eoimexiou with these o])eratioii,s, and have, formed important 
elements in the investigation for d(*teriniuiug the. magnitude and 
figure, of the earth. These ojie,rations have hecn already alluded 
to IGeohehy, IC.C. vol. iv. col. ;U7J. The measurement of two 
arcs of jiuralk‘1 ha.s also ]>een i*outemplated in connexion AvitU 
the .saim* undejtakings, of which some account Avill be given 
hereafter JLon(HTl:j)E, E. C. S.]. 

GEOMAN’CY. fDi agination, E. C. S. col. 775.J 
GEOMETRY, ANALYTICAL, OF TWO DIMENSIONS. 
There, is no subject wliie.b has made, iii these last times greater 
progress tlian this : the labours of Pliicker, Steiner, and llesse, 
in Germany, ami Cliashts, in France, Lave been followed up by 
a constellation of nuitbeiuiiticianB, among AA'honi Professor Cay¬ 
ley, in Eiiglaml, Professor (flebsch, in Germany, and Professor 
Cremona, in Italy, an; conapieiious. All that can possibly be. 
attempted in an aidiilc like this is to give an idea of the direc¬ 
tion m AA'hicli the.so re.searche.s have proceeded to a reader 
familiar Avitli the ordinal*}' system of I’ectangular co-ordinate)?. 
We shall, therefore, give soiiie account of the methods intro¬ 
duced by M. Pliicker, which are the foundation of much which 
has since been clom*, together Avith Bome reference to the 
writings of subsequent authors. It is almost superfluous to 
refer the student to the works of Dr. Salmon, which must be 
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regartlecl as a highly successful effort to render the most heaii- 
tiful discoveries in geometry accessible to a large number of 
readers, by detailing them in works of reasonable compass. 

Let a = a; cos + 2 / sin a, — p = 0 
C = X cos Sj + 1/ sin ff, — j — 0 
7 « cos + ?/ sill 7 j — r = 0 

be the eipiatiuiis to three straiglit lines. Then it is niani- 
fest that the (‘(luatiuii to any straight lino may bo written 
A« + -|- C 7 = 0 , since two of the i|uantitios A, B, (J 

may be regarded as arbitrary. Thus it is maniiost that o 
renresents every straight line through the intorsocliun of ^ and ", 
k oeiiig arbitrary. But now s,i[ij>oso it j-(‘((uired to lind tlu* 
oipiation to a straight line passing through the intersection ol a 
and and also ol 7 and Aa -j- BJ (' 7 . Su|>po^c Lo -f- 
M? -j- equation to tlie rcipurcd .straighl 

line, when L, M, N are to bo determined, ddie first condition 
a ~ 0 , C — 0 , gives us N — 0 . the second condition 7 — <>, 
Ao 4 - + C 7 = 0 gives us AM = BL, hence the required 

equation is A« + B" — 0 . 

We will illustrate thcsi* principles by applying them to prove 
the following theorem; — 

ABC, DEF, are two triangles, pnn’c that if the. straight lines 
AD. BE, CF meet in one jioint, the intersections of B(!, F.F ; 

AC, DF; AB, DE lie in one .straight lino. 

Let tt = 0 , ff = 0, 7 — 0, be. tin; equations to the, side.s of one 
triangle, then the equalion.s to the. sides of the otluT triangle 
arc— 

Aa +B: + Cy = 0, Do + EJ + F 7 = 0, Co + US + K 7 « 0 

Then (A-H))o + (B-/cE) « + 7 - 0 

{A-//G)o + (B-Z:'Il)ff + ((W/K )7 = 0 

(U-A'"G)o -r (K-A"B)C i- (F-A"K )7 - '» 

are the eej^uations lo throe straight liiu‘s pas.sing through the 
vertices of the second of the two triangl<*s. That they may 
)as.s, each to each, through the vertices of the, first, we must 
mvc the conditions— 

C-A*F - 0, B-A'll :• 0, 1)-A"(J 0 

from which wi- determine the quaiititie.s k, k\ k", and Iheiefore 
the equations to tlie straight lines pas.sing ihrougli the vcrtii'es 
of the triangle.'^, two and two, arc— 

(AF-CD)o + (BF-CE)^ r- 0 
(AlI-B(.;)o + (C 11 -BK )7 - 
(KU~I)ll)f + (CF- I)K)7 0 

and the condition that these three liiu's may meet in a point is - 
(AF-CD) (CJI-BK) (Dll- EC) (ItF-CE) (ATI-BG) (CF-Dlv). 

Let Lo 4 “ + N7 he the equation to a straight line passing 

through tin* intersections of tlie .side.s, two and two. Then if it 
lies on the intersection of o = 0 , and Ao 4“ Bff 4" Cy = 0 , we 
have CM = BN ; if it lii’s on the intersection of ^?= 0 , and Do 4 - 
Eff 4" Ey = 0 , we have. DN = IjF ; and if it lies on the inter- 
ficetion of a = (), and Co -|- llS 4" have CM = LTI; 

hence the condition that all tlies^*. tlins! points lie on a .straight 
line is CDH = BFG. We arc manifestly at liberty to take 
C = F, 1 ) G. Hence also B = II, and these three value.s sub¬ 
stituted in the C(|uation— 

(AF-CD) (CH-BK) (DH-EC) = (BF-CE)(An- Btb (CF-DK) 

render it identical, which ]>roves the truth of the theorem. 

Wo have inserted this example at length, from a conviction 
that the study of it is well calculated lo familiiu-ise the mind 
with the methods of abridgeil notation due to M. Bliicker. 

If a line jiasses through the intersection of two straight liiie.s, 
and bisects the angle between them, it is manifest that the j>er- 
pendiculurs let fall from any point in the bisector upon the two 
straight lines will be equal. Now a; co.s + y sin a, -p is the 
perpendicular let fall from (x, y) upon the straight line x cos o,-l- 
ysiaa^-^ssO, which we have written a^O. Hence a=C, or 
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o-C=0 is the equation to the line passing through the inter¬ 
section of a and S, and bisecting the angle between them._ Hence 
the three bisectors of the angle.s of a triangle meet in point; for 
if 0=0, e,=0, 7^-0, are the e(piatious to the sides of a triangle, 
the equation.^ to the bisectors are o—S=0, ff—7=0, 7—a=0, 
which, added tugether, arc identically e<pial to zero. Many 
more examples of a like nature will bo found in Salmon’s * Conic 
Sections.’ 

The e((iiati«)n fSy + inya naS — U represenis a conic section 
])assing through the tlir<'e lingular iioiiits of the triangle whose 
sides are a- u, 7^0, .since ills satisfied by either a==0, C=0, 
or a=0, 7“ <•, or £=(>, 

By substituting the values of a, S, 7, given at the commence¬ 
ment of ibi.s article, Ave, easily find that tlie conditions that this 
curve repre.sent a circle are as follow.s :— 

.sm(e,- 7,) sin(a^-(;,) 

Now if A, B, C are the angles oppD.-^ite the sidc.s of the triangle 
a, toy, Ave have .sin (ff, 7,)-sin A, sin (7,-0,) -.sin B, sin (a,—C,) 
-sin C!, and tlierefoiv the, (‘([nation of a circle (.'ircumscribing the 
triangle (a, ff, 7) is ffy .sin A + 70 sin B) + aff sin C:=0. 

This e([uati(Hi may In*. Avritteii 7 (ff sin A + o sin B) + off sin C = 0. 
Hence ff .sin A + a siii B = () nu'ot.s the circle at the intersections of 
ff sin A I- o sin B Avith a, and ff .sin A + a sin It with C. But these 
two ])oiiils are inanil'estly c,(»incident. Therefore ff sin A + 
asiuB -0 is the e(piation to the tangent to the circle at the 
point C. .Similarly y sin A -f o .sin C - 0 , and 7 sin B-t-o sin C = 0 
are the tangents to the circle at the angular points B and A. 

The reiahu’ Avho has followed this reasoning aauII have no 
dilficulty in seeing that eff - /.yS - 0 is the ei-iiiatioii to any 
conic sectiuji cir( um.scrihing the- quadrilateral Avliose sides are 
o— 0 , ff U, 7~0, 5 =-(i, and tliat tin; e(|iiatiuu oy—Aff -*0 is a 
conic .section to which a and 7 are tangents of Avhich ff is the 
(diord of C(tnt.acl. 

The (‘(jiintioji /’ a* ff* f- a* 7® - 2//i. «. ffy - 2/a 7<*— 2/»i o ffssQ 
rei»re,sent.s u curve of the .st;cond degree iihsciribed in the triangle 
Avho.sc sides are a --C), ff - 0, 7 rO, For if we seek the point 
Avherc any side 7 cuts the ligiire, making 7-<•- 0 , Ave obtain the 
[tcrfcct .s([uari‘ /'a+ /a* S‘—2/ni a ff-0, and the. roots of this cqua- 
ti(|ii being (Mpial we infer that the line 7 meets the curve, in two 
c.oinc.idciit jioints, and tlu'refore is a tang(nit. 

If we seek to lind the conditions that tliis curve should I’epre- 
.sent a circle, and call as Ix'fore tlic aiigle.s of the triangle (o fy), 
which are re.specliv(‘ly opiiosite «, ff, 7; A, B, C; we ascertain that 

I ^ cos -- , in — CO.S , H = cos -. (See the second edition 
of Salm( 3 ii’.s ‘(..Ionic Sections.’) 

The (‘([iiutioii /-’ a- + m- ff-’-f a- 7 " - 2 /a a ffy— 2 /a 7 a-2lm o ff = 0 
may he [ml under the form V‘ o’. + ff4 + vd ’ 0 , and 

hcrefoiv, the ecpiiition to the iiiscrilied circle may he AA'ritteii 

ofi CO.S -1’ ffl cos I’ -f 7! cos = 0. 

If A, B, (J, J.) are the, .sides, and P], P’ tln^ diagimals of a (pia- 
drihiteral, the equatimi to tlie inscu’ihed conic section Avill be— 

p-E- - 2 p(AC-f-BD) I F- 0 , 
where A(J - BD — KP\ 

We. may observe that when Ave call a straight line A, Ave mean, 
according to tin; nolation exjilained at the heginning of this 
article, that its e(piatioii is A ./• e.os A, 4 '/ '’hi A, — B = 0 , 
and so on for the otlier l(‘tteis. AVe shall also call the inter¬ 
sections ol A and B, the jioint (AB). It is ])laiii that whenever 
AC—BD breaks up into two factors EP’, PI and F must each he 
a diagonal of the quadrihili'i-iil; for one of them must pass through 
the intersections of A anil B, and C and D, the other tlirougli 
the iiiteisectioiis of A and 1 ), and B and C, that is, tlirougli the 
opposite vertice.s. If we j)ut vA = () in tlie equation p' E*— 
2 p (AC-f BD) 4 “ l' “ — C, we render the first nieinher a c.oinplete 
B(i[uare. Hence A and similarly B, C, D, touch the cuive. 

If a hexagon he in.scrihed iii a coni(: section, the intersections 
of its opyiosite sides Avill lie in a straight line. (Boscal’s 
Theorem.) 

Let a, ff, 7, 5, e, f he the, six sides of the hexagon in succession, 
X the diagonal through « C. 7 5 , then, iising the expression 
I’eceutly given lor a conic suction circumscribing a (yiuulrilateral, 
the equation to Hks conic .section may he Avritten in the two 
forms: ay — tfx = 0, or fit"--«x = therefore in the form 

(oy-SC) = (ff-«)x. 
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Now X is ft straight line joining the points (aO, (78), .*. €—« 
must be a straight line joining the points ( 08 ), (S0, and also 
from its form passes tl)rough the point (C*). Hence the three 
points (a8), (7O1 fti'e ^li the same straight line. 

The following 2)rohlem is added as a good example of the 
preceding methods;— 

Given four points on a conic A D F B, and two fixed lines 
througli any one of them, DC, DE, to find the envelo])C of the 
line CE joining the i)()int8 wliero those fixed lines again meet 
the curve. 

Let the points A D F B he determined hy tlie intersection of 
the four straight lines o, C, 7, Ao-i-BC + t^y. 

Then the erjuation to the conic will he— 

S (Aa + Rff + ('y) = k ay. 

Let S==fia, C~s o he the e{|nations to DC, DE, then the ])oint.s 
C, E are respectively determined hy the intersec.lions of C-m «> 
and fi (Ao+li6 + ('7)= 1-7, and f-ra, and v (Au+!»<' 1 r7)=X7. 
Therefore the e([nation to (! E A^ ill he— , 


is the equation to tangent, which, since F is homogeneous, may 
be written: 

dV . . df . . dF 


' da' ^ ^ dC 




7 4- 


(A+)ul$) fM(av — f.) 
(v-’ ((_>-/■) 


(A + vli) u (a/x ~ 
(m “»') (tv -/•> 


This equation may he Avjitten ; 

4. 


7 ri¬ 


ll e 

p— /,- 


The equation to the envehqie. Ihund by ditferenlialing ivith 
regard to /r is 

i (fivy + a p n -I 11 M v) 7 - {7 (M + p) + (J v( + nv|* 

a conic section toncliing u, e, or I)JC, DC, 

It may also he ]iroved that, if four jioints in a conic A B D E, 
and two straight lines AF, (.'D, j»assing each through a diflerent 
one of the tixed jxiinls, are given, tlien the line CF joining the 
points where the fixed lines again nu-et the curve, will pass 
through a fixed j)oint. 

In the last edition of his ‘(Jonic Sections,’ Dr. Salmon has 
shown how to detonnine the, condition, that two curves of the 
second degree may touch each other; and from tlie result has 
deduced the ei[Ufition to the curve* traced out hy tJie centre of a 
circle of constant radius, ivliich ahvavs touches a given eune 
of tlie second order. 

It is manifest that the erjuation 

As- + BC* + C7" H- 2A'^7 2 i''ay -t 2B'a- = 0, 

as it has five arbitrary constants, includes all cuna-s of the 
second order. Since the general equation of the /<"' order 
between two variables, and the lioniogencoiis equation of (he 
between three A’ariahles, each «;oniains the .sinie numlter of 
terms, it is evident that the equation to (-very nlgehniic curie 
can be exju'essed in the form F (a, 7) = 0, where a, C, 7 Jiiivc 

the values given at the beginning of the article, and E (o, e, 7) is 
homogeneous in a, S, 7. TJie curve is then .slid to he exjiressed 
in trilinear coordinates. 

To find the general tsjuation of tin; tangent to a curve re¬ 
ferred to trilinear coordinates :— 

Let F (o, C, 7) =: 0 he the e([Uatiun to curve, 

= --i. ^ =a r, the eouation to a straight line 

meeting the curve in a jiuint o', ", 7', where, liow'ever, these 
two equations must, be regarded ns dill'erent forms of one. 
But now let the iioint o, C, 7 also lie on the, curve. Tlien 
F (a' + ? 7 ‘, C'+ j/n-, 7' -far) - 0, or exi»anding and reiuemhcring 
that the iioint o', 7' lies on the curve, n o liave 


If we consider o, f, 7, as a fixed point, and eliminate either 
a; or y between the equations a + C “r 7 ^/ =* 0, 

and F (aS'y'), the degree of the resulting equation will be the 
number of tangents which cun be drawn from a given point to the 
curve. .Since these equations are of the and (71— lltb orders, 
the nuiiiher of tangents will lie 7 i( 7 t— 1 ), in general. But it 
may he shown (us in Salmon’s Higher Plane Curve.s), that if the 
curve has ( 5 ) ordinary double- points, and (k) cusps, the number of 
tangents which can he drawn to it is 7 i (a— 1 ) —28 — 3 k. This 
arise.s from the consideration, that lines ])assing through double 
j)oinl.‘i and ensjKs meet the curve in coiLsecutive points, and yet 
I are not real tangents. 

I If the e(|uatioii to a curve can he written in the fonn: 

I a </) + ij/ = 0 , a and C being defined as before, and <t>, ^ any 

functions of the coordinates, tJien a i.s a tangent to the curve at 
■ tlie ]ioiiit (aC), for two ol' the points in w’hich the straight line 
I a nie.fds the curve coincide. 

‘ Similarly if the curve can he written : 

o o' o" . . . ai"; + o', o" . . . o(») are the tangents at the (n) 

points where fi meets the curve. 

If the eijualion be of the form a^(p + aS\f> + ff*x =» 0 , and we 
.seeh the ]»oints where any line through aS meets tlie curve, we 
find that two of these always coincide with (off), and therefore 
that this is a doubh* jioint. And if the equation he of the form : 
o> + a"C 4 - + oe*x-( b, wc sec in like manner that the point 
(off) is a trijde point. 

If file equation he of the form 0^ + C^y'ipszQ, then a is a 
double tangent at the ]ioints of, oy ; and if the equation be of 
the form : o(/) + C» v|/ = 0, off is a ])oiiit of inflexion, since a tau- 
g(‘iit at a ]K)int of inflexion meets the curve in three consecutive 
]M»iii(s. 

If a puiiil in a curve be a double point, every point drawn 
Ibronghit mu.st meet the cuiTe in tAVi> coincident 2>omt8. lienee 
iccurriiig to the investigation hyAvhich Ave obtained the equation 
to the tangent, Ave must liaA'e ai the double 2 >oint 

/'/F dF , f/F 

</a' dt' dy' 

sali.slird fur every A'alue of /, 7/1, /<, or in other words : 


dF 

iia! 


7 / 1 -' 

7/-' 


When the curve has a Iriidi; jioint, every line through the 
! trijile ]>oint must meet the curve in three consecutive points. 
1 'I’hat is to say, the coeflicient of r'^ in the same investigation 
niU('l vanish, Avhich gives us 


7 /-F 


, 7/21'’ 

' 7 /ff '2 


^ .. d-’F 

+ f'- + 

dy'-^ 


7/o'7/ff' 


+ 2m a 

di’Hy 


and this inn.st he .satislii'd for every value of and n, and 
therefore 


da 


dF 

dC 


dF 

di 


+ Be f L'r 


0 . 


Now let the points (o, C, 7) (o'C'V) move nj) and coincide, then 
the line will become a tangent, and r diminishes without limit, 
and Ave have 

do' dff' dy' 

Hence from the original equation to the straight lino : 




+ («-Oss!’ + (r-V) 


dF 

dy' 


7 / 2 F ^ d^F 
d«'-^ dff'* 


= Oj 


0 - 0 - - 0 

■ d 7 ;= ^ da'dC " uS'dy' 

0, together Avitli = 0, = 0 = () as the condi- 

’ o //»' ‘ we" dy 


d^ 

dady' 


da ‘ 7 /.ff' 

tiuiiH that the curve should have a trqile 2'oint. The higher 
iuulti2»h' 2>oiiits ai’c found in the same muiiiier. 

The conditioiLS that a ciin^e may have three consecutive points 
in a .straight line are manifestly 

■r-". 

dy ’ 

d-F 

dy'^ ' dy'dC 

d'd^F 


jdF , ,dF 
' Ui' + "* rfC- 


^ dff'-* ^ 


, d=F 


+ 11 - 

2 mn - 


2/771 - 


7 /*F 


'dC*d«' 


+ 2'/a 


tUt'diy' 


■■ 0 . 


Now since /, w, ?j,'are iiroportional to €—S', y- 7'1 
may Avrite ff—ff', y—y , for /, m , n in the aboAre equations, 
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and tlie resulting equations must hold good for every value of 
<t, y. Consequently, the first of these equations must be a 
factor of the second, and therefore the second must break up 
into two linear factors, which leads to the condition : 

y t ^ f V 

d»'* * Wdy'} Wdi) dy* U«'d:7 

^ ^ „ d“F d^F 

~ d«'“ ‘ ‘ 7/V“ " dCdy* dddy' ‘ ’ 

an equation of 3 (» —2) order, which, combined with the eqiia- 
tiou to the curve, will give tluj points of inflexion, which arc 
therefore in general 3«, (u — 2) in nuniber. Ihit if the curve have 
8 double points and k cusj)S, the nnmb(.*i‘ of jxiiuts of iiillexion is 
3a tn - 2) - HS -- 8ie. 

For the proof of this, and also for tliti investigation of jxunfs 
where the tangent nuuds the cmi ve in four coiisocnitive jtoiiits, 
we refer the reader to Salmon’s ‘ Higher Plane Curves.’ 

There are a variety of infere,sting theorc'ms specially ajqdying 
to curves of the third ami fourtli dc'grees. Wc can only find room 
for two. The equation ABC—when A, It, C, 1) are, linear 
functions of x and //, contains nine constants, and therefore 
^presents all curves of the third order. Jfeiiee, A. Ti, C are 
tangents to three ]K)iiits of inflexion, which all lie on straight 
line D, and we have the fheoiem that a straight line i)as.siiig 
through two points of inih'xion also juisses through a third. 
Again, if a curve of the. fourth degree have thr(‘e double j>oints, 
the six langenls at those noints all touch a conic j-ection. 

All curves of the fourtli degree, with tliree double jH)ints, are 
included in the form: 

+ u-y- + 2«»7 (a» + W + <y) rr 0 , 

the pairs of tangents at Hie double poinls being 

C* + y2 + 2«ffy ~ 0, «* + C- + 2ra? = (i, «* i y^ -i ‘J/>a£ 0, 

and these touch a curve of the si'cond degree, as pi'-ved in 
Salmon’s ‘Conic Sections.’ In (’relic’s Journal will be found a 
long series of puiu'rs by Dr. ilessc, which arc of the highest 
importance. We, shall give the, titles of sonu' id' (lie iimst im¬ 
portant. ‘ l)e curvis et snjieificiebus seeundi ordiiiis,’ (bvllc 
20; Lineareii; ‘ Uher die Klimination der Varialxdn uus drei 
Algebraise,lien glercliungeii vom /weiten (fradi' mil zwei Varia- 
beln,’ Crellc 28; ‘Uber die Weiulejiancte dcr Ciirven dritten 
(Jrdiiimg,’Crelle 28 ; ‘ Auflosmig von Algidiraisi hen gleidnnigen 
vom }HHi Grade/Crelle :U ; ‘Cher (hirven dritler (Jhisse und 
Curve.n dritter Ordnung/ (h’elle 38 ; ‘ Transformation eine.r 
heliebigen gegebenen lioiiiogencn Function Grades,’ also 
‘Uber die Weiidejiuncte der Algcdtraisclieu ebenen Ciirven,’ 
Cielle 41 ; ‘Uber die lledindung, nnter Welcher cine liomogeiie 
ganze Function, von u unabliangigeu Yarial)tdn diirc.h liiieare 
Sub.stitutioiieii von v anderu nnahluingigi’U Variabtdn anf 
cine homogeno Function sicli yairiic.kfuhivnla.ssl, die cine Vari¬ 
able weniger entlialt/ Crelle 12 ; ‘ Dher ne.terininunteu und 
ihre Anwendung in dcr (fe.ometrie, insbesondere uuf (hirven 
Vierter Ordnung/ (helle 49 ; ‘ Uber die Doppel tangeiiteii 
dor Curven Vierten Ordnung,’ Crelle 49 ; ‘ Transformation der 
gleichung der Curven 14to» (drades, welche eine gege.lKme. 
(/urve 4t‘jn Grades in den lieriihrungs])unclen ihrer iJoppeltangen- 
ten schneiden/ Crelle r)2 ; ‘ Zu den Doppel taiigenten der (Uirven 
4ton Ordnung/ Crelle 55. Tin* Memoirs in the more recent 
numbers of Crellc’s Journal appear to be chiefly directed toward 
the Geometry of Space, which is now making very ra])id pro¬ 
gress. Among the very niinujrous jiapers by Professor Cayhy, 
on Geometry, are his papers in the ‘ Philosophical Transactions’ 
for 1859, on the double tangonls of a jdane curve, and on the 
conic of 6 pointic contact at any point of a jilune curve. This 
last has been followed in the ‘ PJiilosopliical Transaction.s ’ for 
1865 by a Memoir on the sextactic points of a Plane Curve. 
The number of these points in a curve of the «tii degree he 
give8si(12n—27)?i. Another investigation relative to the same 
problem has been given by Mr. Spottiswoodo in the ‘Philo- 
sio^ical Transactions ’ for the same year. 

The lovers of Geometrical methods are referred to Steiner’s 
^ Systematische Entwickelung der Geometrie,’ and to a veir 
numerous series of papers published by him in Crelle’s Jomnal. 
On the subject of Kecipiiooal Polahs, we beg leave to refer to 
the article we hope will appear in this Supplement. 

GERMAN PASTE, a composition used to feed nightingales, 
larks, and other insect-eating birds. It consists of peu-meal, 


2 lb.; sweet almonds (blanched), 1 lb.; fwsh butter, or lard, 
I lb.; moist sugar, 5 oz.; bay saffron, ^ dr. The mixture is im¬ 
proved by adding the yolk of two or three eggs. These in¬ 
gredients are beaten up with cold water into a smooth paste, 
granulated by being passed through a colander, and dried by 
expo.siire to the air in a warm place. The granules thus drieil 
and hardened will keep gootl, in a dry place, for a year or 
more. 

GERONTOXON {yfpovTos^ gen. (ff an old man, and 
rJfoe, a bow), the synonym of the arcua senilis, or opaque 
circle which shows itself in the t ransparent cornea of aged 
persons. 

GESSO (Italian (fesso, chalk, gypsum, or plaster of Paris), in 
jjaintiiig, the coating of gypsum,' wliitcming or washed chalk, 
mixed with size, whieli i.s spread over the canvas or panel, and 
forms the grouml on which a painting in oil is made. Several 
thill coats of gesso mixed with siz«^, formed in like manner the 
ground on which the early jiMiiiters in timipera worked, prior to 
the invention of ])ainting in oil. Ample particulars of the 
various modes adopted by the great Italian nainters of preparing 
the grounds for their pii tuivs will be Ibnml in Mrs. Merrifield’s 
‘ Ancient Practice of Painting,’ Tiitrodiiction, p. clxxxi. &c. In 
the older books on art, jilaster casts of scul])ture are commonly 
termed r/essos. 

GESTATION (from (ics(nn-,U) bear, or carry, about), those 
forms of exercise in which the body is borne about with little or 
no exertion of its own muscles; such us swinging, litter or carnage 
exerci.se, the gentler kinds of horse exercise, and sailing in boats 

• ships. 

GESTATION, the carrying the child in the womb. The 
synonym of pregnancy. Gi-.slation is distinguished as uterine, 
when the child is carried in the womb; and as extra-uterine, 
when the fmtiis is lodged in the abdomen {abdominal). When 
developed in Hie ovary it is termed oeurian ; when lodged in 
the Fallo])iau tube, tubular; and among the inusciilar fibres of 
the womb itself, iiitersiifiul. 

GlIEEL, the name of a village in Ikdgium, in which for 
many centuries past ]ter.soiis of unsound mind have been boarded 
out in Hie families of tin; sane inhabitants. This curious mixed 
ippear.s lo have taken its origin in remote times in a 
.'iii.iu of Dympline, Hie patron saint id’ the insane, to Avhicli 
persons alllicted with uicntal nialailies were accustomed to resort. 
The village is surrounded by moors, and is distant several 
blagues from any other A'illage, so that Hie escape of the patients 
is very dillicult. It has a )>opula1ion of about ‘,),(KKb oi whom 
.about one in ten is iiisaiu'. These ]»oor peojile enjoy an amount 
of freedom which ibey could not have in an asylum. Their 
Ireatment is very mild, and ri'straint is neA'er resorted to without 
tin* jirevious advice, of a pliysieiau. All who are able to do so 
.sban- the eiuploymeuls of tin* sane, in the lii'lds, houses, and 
work-rooms. Tlii.s expelimeut at Gheel has given rise to much 
<‘oiitroversy and dilference of opinion; but it is generally admitted 
that it has is.sued in the estaldisliment of the important truths, 
that the majority of the. insane may be treated outside the walls 
of an a.sylnui ; that many of them can be trusted with a large 
measure of liberty, and that the associations of family life are 
very beiielicial to them. Tin* i-arily of suicide, the general good 
state of health, and the longevity of some of the jjatieiits, have 
b(a-n adduced to prove the .sueee.ss of the e.vperiment. It is re- 
]M)rte»l that in llie year 1838 two of the patients nttuined to 
ui>wards of lOn years of age. 

The (piestioir of Ha* exjiedieiicy of following the example of 
Gheel in other countries has received much attention ; and it is 
probable that some niodilicatiou of the system there adopted will 
have to be re.sorted to in England for the relief of our crowded 
asylums, anil to obviate, the necessity of adding to their size and 
number. The experiment of boarding out some of the idiots and 
imbeciles now so improjierly retaineil in our workhouses might 
probably be made with economy and success. 

GHOST. [Appauition, E. (!. vol. i. col. 427.1 

GIANT, u human or other being of ummnlly large stature 
(in Gixiek or Latin (jbjns, probably derived from the Egyptian 
(jaga or head). Such persons are ilescribeil a.s existing at all 
iNiriods, and are mentioned in the Scripture.s, as some suppose, 
before the Flood, but the terms ncphilivi and jiahharim refer to 
mighty or powerful oppressors rather than actual giants. The 
races with whom the Hebrews came in contact—the Repliaiui, 
the Anakim, Emiin, and Zamzummim—were all evidently of 
larger stature than the Hebrews, and called by them giants. Of 
this race, xvas Og, Icing of IJashnn, who was about 9 ft. liigh, 
and of whom the Targuiiis and Talmud relate incredible stories 
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and dimensions. Later the giants dwelt, or were common, 
amongst tlie Philistines, aiul several ol them were killed in the 
wars of David. The most reinarkahle giant was Goliath—(5 
cuhits 1 sj»an, or about i) ft. 9 in. liigh—whose annour w'eighed 
28011)8. and his R])ear-head 25ll).y. Giants arc often mentioned 
in Scripture. Sesocl)ris, an Egyjdiun kiiig of the second d 3 musty, 
was 6 cubits 3 palina, or about 9 ft. 1 in. liigli. Fioin the union 
of Ouranoa, the heaven, and (ic Die eaith, sprang the Titans, one 
of whom mutilated with a sickle bis father Ouranos. 'J’lie sickle 
fell at Zuncle, or Gane Drepano in Sicily, and from the blood 
spiung the giants, lienee called (jcijwnH, or eurilj born. I’ln'. 
giants, enraged at Die defeat of the Titans by Zens, tlie son of j 
Satuin and liheu, cons])iied against him and endeavouivil to 
deDirone Zeus. Led by Porpbyrion and Alcvomns, tiny 
attacked the gods by liea]*ing u]) niounlains, roola, trees, and 
burning woods, and tried to scale (.)lym])iis. Tlie allViglited 
gods, to escape theiii, are said to have assiniu'd the shapes of 
animals. This subjin't, frecjiieiitly repeated in wanks of nneient 
art, and known as the ^'o/n/;/n//nrf7(dr, is di/Ieiently rejneMniled 
at dilfereni epochs. Prom the eighlli e(‘nturv n.<-. lo Die first 
century n.c. the giants wen* dej)ie.t<-d like wan-jors in eomidele 
annour, orattaeking tin' gods wntli sj)ear and sliield. 
The j^ods called llerakles, or IJeirnles, to their assistance, ns 
the giants Avem iiivine.ibh! excejit by Die anus of a mortal. The 
gods defended their.selve.s with their weajtons, Zens with liis 
thunder, and Apollo with bis bow. At a later ])erio(l the giants 
were represented as bearded men, having Dieir legs in sba]>e id 
snukcB, and hurling big rocks at Die gods. Porpbyrion, their 
chief, was killed by Zeus and llerakles, Aleyoncus was strangled 
by Hercules, and PncehuUis hud ^Ktiia laid upon Jiim. Antiens, 
ttiiotber giant, was H(|neezi-d to death by Hercules. Polyidienins, 
of the. race of Kj/kluprit, a giant with one eye, <hvelt in Sicily, 
and is described in the (hlyssey as devouring men alive. Tityus, 
who atteni]ited to violate Leto, was killed by Ajudlo and 
Aitemis. Many luylliologieal personages were siijijiosed to have 
been of great sizi-, as Orion, Perseus, Orestes ; and the early 
Greeks appear to have coiifoiiiided the bussil remuiiis of e.vtim’l 
animals with those of men, and attiilniled Diem to giants. 

It is not till later times that autlu iitie records i)f giants apjiear. 
Artakias, one of Dio family Aclnemenids, a Persian, in Die day.s 
of Xer.ves, w'as about 7 ft. high ; Nieviiis J’ollio, a Komau giant 
of the. first century n.c., was more than a bead taller Dian any 
man in Home ; and in Dk* time of Augustus, about the same: 
period, the bodies of a giant, called Positi, and a giantess, See.iiu- 
dilbi, cvi<lently slaves from their names, each 10 ft. Him high, 
were to be sei'U in Du* Horti Salliistiaiii at Home. In the reign 
of (daudins, A.n. *11—Til, an Arabian giant nanie<l Gabbar.-is, 
about 9 ft. 4 in. high, was exhibited in Home. The I'lnperor 
Ma.\iminius, a.d. 235~2HS, a Thracian, ivas ne.irly 911. higli ; 
and another of Dm Homan cmjierors, .luviamis, a.d. 3(13 3(14, 
was of great size, Antonins, a Syrian giaiil in the reign of 
Theodosius, was 7 ft, 7 in. high. Jose))hus iiientiiuis a .lewish 

{ pant, Eleazar, as about io ft. high. Ihit 8 ft. is a remarkable 
might, and as much as most giants have attained. 

In England and on the continent legends of giants w’er«* inter¬ 
woven with the po])ular rnytliidogy of the tV.ltic and Scandina¬ 
vian races. In (Niniwall there were many fable<l giants, us Holi- 
burn of the Cairn, Hhmderbuss, Holster, and Pengersw'ick. In the 
legendary history, .Tuck tin* (Maiit-killer, wli(ne|ii e.seutsDic 'J'hor 
of Scandinavian mytlmlogy, is described as killing several AVelsli 
giants; and giants are. introduced into the legends of Arthur, 
and other heroes of chivalry. In the Irish legends the giants 
Pingall and Gssi{\n,tlie giantess Graiia, and others, have, ]»opular 
stories attached to them. In Du‘.Sciuidiimvian .sagas there are 
Skrinimer, and tin* Snow giants, who are destroy<‘d by Thor or 
Tbniider, the name of the great deity of Dn* Noi'lh. According 
to the Welsh Triads, Heiiili Gawr, a giant, was Itiiried in the 
tnmuluR of Cao Kllylum about a,j>. .^)()0. Ills gold armour is in 
the British Museum. Hollo the Ganger, a J lane, of the ninth 
century', was of gigantic ]»ro]:nrlioiis ; and Harold IJadnada, Dm 
Norwegian monarch, a.d. 933, was 8 ft. high. Puniiaiii, aScolcb- 
man of the twelfth century, was said to lu* U ft. liigli. In 
the thirteenth there was a Dutch giant, Nicolas Kieteii; and 
Long Mores, an Irish giant of the tinn* of Edward III., was Gfl. 
lOli in.high. Hans Braw, a Tyrolese giant, a.d. iri.'iO, wa.s ])ainte([ 
anti described a.s 12ft. Sin. high. A youth 9 ft. and a woman 
10 ft. lived at Antweip in l.'>fJ9. (.^)ucen Elizabeth’s Flemisli 
porter was 7 ft. C in., and J. Middhdon, or Dm child of Hale, 
bom in l.'!>78, 9ft. 3 in. In 1681 a Dulcbmaii or Qennan, 7 ft. 

7 in. high, appeared in London. A. Payne, a Cornish man, who 
was 7 ft. 2 in. high, died in the beginning of the seventeenth cen¬ 


tury. Jacob Dammar, a German giant, who lived about 1613. 
was 9 ft. liigh ; and many others have been described of 8 and 
even 9 ft. high. W. Pai-sons, the porter of James I., was 7 ft. 
7 in. high, and Edward Malone, of the same lieight, lived about 
1(J36. W. Evans, a Welshman, was 7It. 9in.; died in 1839; 
wa.s also the Icing’s porter. Daniel, Cromivell’s porter, was 7 ft. 
(j in. high. A Dntchinan or German, 9 ft. 6 in. nigh, exhibited 
at Charing Cross in 1(H4. ,1. Tates, exliibited in Utrecht, 

was 8 ft. (5 in. high. T. Hirth'S, a native of Cheshire, was about 
7 ft.; lie exhibited in London in 1071. C. Miiller, a German 
' giant, exhibited in London in 1728, was 7 ft. 8 in. high ; ho died 
in 1734 at Die age of sixty. C. !M mist or, a yeoman of the Guard 
ill Hanover, who died in 1(570, in bis iorty-fifth year, was Oft. 
(5 in. high. Marlin Wiersky, a Polish giant, was 8 ft. high. 
James Jfjinsmi, <.f the same height, was figured in 1089. Giants 
exhibited in 17(H) and 1701, but not iium; than of the height above 
cited. A Dutch giant, Genit Hastiaansen, died iu 1712 in 
II..Hand. 

Frederick I. of Pru.^sia raised a regiment of tall men or 
giants, but none exceeded 7 It. (5 in., in 1723, although all 
w. iv up to 7 ft. A woman 7 ft. liigh exhibited in Loudon be¬ 
tween 1714—27 ; T. Fisher, of the same Imiglit, in 171C ; and 
II. lilacker, 7 ft. 4 in. high, liorn in 1724, in 1761-52. A Ger¬ 
man, 7 ft. 0 in., and an Italian giantess, 7 ft., about the same 
year; and in 173r> a Finnish giant, above 8 ft., at Rouen. D. 
(’ajanus, a Swe.lish giant, about Oft. high, e.xhibited in London 
in 1742, and die<l in 171!). H. Gigli, an Italian giant, 8 ft. 
high, exhibited in 1760. t!.jriicliiis Macgrath, an Irish giant, 

7 It. Dili, high, exhibited iu Indaiid, England, and the Con- 
tiimiit iu 1752; born iu 1730, be died in 1700. In which 
year also did James MacDonald, said lo bo 117 years of age, 

7 ft. 0 ill. high. The next year was born (’. Byrue, who 
attained 8 ft. 4 in. in 1782, and who e.vliibited from tluit period. 
He dieil in 1783, aiul his skeleton is now in the College of 
Siirgeoiis of London, as much as 800/., it is said, having Ileeii 
given by Dr. Hunter for his body. He was knock-kneed. 
P. Cotter, an Irish giant, born in 17(50, who changed his name 
to O’Brien, 8 ft. 7;l in. liigh, e.xhibited a)»out 1777 in iredand, 
ami sulise(|uently in Lumlou ; and Die. two Knipc.s, also Irish 
giants, 7 ft. 2 in. high, e.xbibiLed at Dm same, time- in 1785. Cotter 
was ill fornu-d, rickety with swollen legs, large bauds, but not 
big arms. He died in 1800 at the age of forty-six years, E. 
Bumford, an Eriglisli giant, 7 ft. 4 in. high, died in 1768 ; and E. 
Hongnioie, another, in 1777. J. Toller, an Englisli giant, born 
ill 1795, reached 8 ft. (I in. in 1819, wlieii lie died. W. Biudlcy, 
born 1798, who died 1820, \vas 7 ft. 8 in. high. Jenkins, a clerk 
ill the Bank of England, who died the same year, was about 

8 ft. high. Touslikin, drum-major of t he Russian Guards in the 
reign of Catherine II.. was 8 ft. 5 in. high. Joachim Eleizegue, 
the S)iaiii.sh giant, who lived in 1850, reached 7 ft. 6 in. S. 
McDonald, a ScotcJi giant and soldier, e.\liibited as a giant, 
and apiieared cm Dm stage as Hercules in 1809 ; in 1813, T. 
B<*1I, a (Cambridge giant, 7 ft. 2in. high, thirty-six years of 
age ; and in 1815, Ann Hardy, only sixteen years of age, 
and 7 ft. 2 in. high. H. Hah*, 7 ft. 6 in. high, and .stout 
but not uiiwieldv, born in 1820, died in 1851, and ex- 
liibiled iu Eiiglaml and America. Ho bad a numerous family, 
the sous averaging 0 ft. 5 in. and Dm daughters 0 ft. 3^ in. 
liouis Frenz, a French giant, a]ipetiTed in London in 1829 ; he 
was 7 ft. 0 in. bigli. In 1825 one PeU’r Tuchun died at Posen, 
in Ids twenty-ninth year, Hfl. 7 in. high ; and, in 1820, a girl 
iiaiii(*d Hold, sixteen years old, m*arly 7 ft. high. Susannah 
Boyd, who dic<l in 1831, w'as 7 ft. 1 in.' high ; aged twenty-six. 
A. Fleming, formerly in tin; Dutch army, 8 ft. 1()| iu. high, 
exhibited at Parma. Freeman, an American giant, 7 ft. Oiii. 
liigh, acted as barman iu 18.'^»3, and had previously appeared on 
the stage, llis skeleton, in the (killege, of Surgeons ot London, 
is Oft. })in. high. Murphy, an Irish giant, wdio nearly attaiuea 

9 ft., exhildted in Vienna iu 1857. Sir W. H. Don, who acted, 
was ahovt* 7fl..; and a Norman gla.s.s manufacturer, named 
Gruel d’lndrcville, formerly in the French army, 7 ft. 6 in. 
high, died iu 180(>. Joseiili Brice, another French giant, 7 ft. 

(i ill. high, exhibited in 1800—02 ; and Lodoiska, a Polisli 
giantess, 7 ft. high, in 1863. Ann Sw'an, of Nova Scotia, is 
above 8 ft. high, imd exhibited in New York in 1804, and sub- 
secinenily in England. She is luaiTied to Captain Bates, a 
native of Kentucky, w'ho is the same height, and remorkobly 
handsome, and well proportioned. The (Jhinese giant, Chanc- 
xvu-gou, who exhibited iu 1866, is well proportioned, intel¬ 
ligent, and agreeable; his height 7 ft. 0 in. These still exhibit. 

Besides the above-mentioned giants, many gigantic youths 
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have "been recorded, who mve i)romise of attaining great stature. 
Most of these, however, died early, principally from a too rapid 
growth, some having arrived prematurely at the age of puberty, 
and then as rapidly sunk into a premature old age. The phe¬ 
nomena and reasons of this extreme growth oi-e veiled in much 
obscurity, but the following ethnological and physiological ob¬ 
servations throw some light upon the subject. Tlie tendency of 
families to reproduce in very remote descendants any abnormal 
tyi)e which may once have been introduced into them. The great 
natural stature of some races, such as the Northern European, 
the Scandinavians, old Saxons, and other branches of the Teu¬ 
tonic families. Such races jjrobably had local centres in dilferent 
parts of Europe, but from ('.migration and compiest have become 
blended as population and civilisation have, advanced, and the 
type reappears. Original fonnation of unusual size, or sudden 
increase and dci)Osit of osseous structure. While these last an* 
accidental, amongst races of a^'erage middle, li eight, yet t(‘m- 
perature, food, and other conditions conduce, to produce them 
amongst certain races. A larg(! ])rop()rtion of giants, it will he ob¬ 
served, are Irish, the climate of Ireland being humid like that of 
Patagonia, and for streiigUi and height that nation is almost un¬ 
rivalled, without being actually tlie giants fabled by ancient 
navigators. Tlie Patagonians are, uiidoubti'dly a remarkably tall 
race, averaging almost (»ft. ](»in. While dwarfs'caiiuot be bred, 
there is no doubt that a race*, of gigantic men might as easily be 
reared as Flemish horsiss, or any other large domesticated breed of 
cattle, and tlui stature of the natives of Potsdam, where Frederick I. 
stationed his rogiirumt of gigantic guards, is said to have been 
visildy iiicntaseil. !Many giants, as already laeiitioned, have 
come (tf a family of unnsiuil height for many generaticnis : and 
as a rule the size of eliildren incline.'' to that of tin*, father 
more tliau that of the mother. Altlioiigli not in gcaa'inl well 
]iroporlioned, some, giants are [u'lfe.ct even in that re.s[»ect, 
so much so that in living I'xainples it diminishes their ap- 
]ian'.nt height. It has been slated that in intellectual ]>ow('r 
they are often inferior ; hut while their history shows that their 
temjier is usually placid and e^'en,tlleir intellects do not a|»])(;ar, 
cxciijit in occasional instances, such as occur auioiigsl ordinary 
men, inferior to the average*. Their pul aliou is .slow, gene¬ 
rally below the average, aiul their duration of life shorter, while 
that of dwarfs is often longer. ^J’liey have always been objects 
of public admiration, and many have realised by public exliihi- 
lion, when they recjiiirod it, a competeney or fortune with which 
they have ended their days. (K. (ierliard, (h'icchisrlic Mythologviy 
8vo. Berlin, 1854; E. J. Wood, (Hants and Dwarfs, 8vo. 
London, 18(58; Koinien, Nordische MiflioUnfii’, 8vo. Berlin, 1837.) 
GI(4ANTOMA(.tHlA. |(1 iants, E. ('.‘S., col. 1135.] 
GILBERTINE ORDER. The ])recise. year of the found.atioii 
of the Order of Sempringham, or, as it is also called, the Gilher- 
tinc Order, hy St. Gilbert, is not anthciiticated. The Annals of 
Deilev place the foundation in the year 1131, whereas the Peter¬ 
borough Chronicle, and Reyiier, the monastic historian, consider 
it to he 1148 ; hut, as we shall see in the list of houses farther 
on, Sempringham and llaverliolme wen? founded in 11.39, which 
maj^, j)erhap.s, he taken J'or tlu* earlie.sl date in connection with 
this order, which a])pi!ars to liave been (’.onfiued exe.lusively to 
England, and chiefly to the midland ])art,.s jjfthe island. 

The life of the founder, Gilbert, sun of Sir .Josccline de 
Sciufiringliam, rector of the church ol St. Andrew, at that jdace, | 
is very fortunately preserved to ns in the. Cotton MS. Cleopatra j 
B. i, fob 37, h, a MS. of the 13th century, wherein i.s shown I 
how he passed his youth in France, became a schoolmaster on 
his return, and was a])])oiiited to the churches of Seiupriiigluiin 
and Tirington, where he lived -with great devotion and rigorous 
abstinence. After his death (circ. 1188) he wa.s canonizeil as a 
saint (in 1202), thiougli the inlluence of Hubert AValter, Arch- 
hiahop of Caiiterhiiry. Several niiraeles were i)erforini.*d by liis 
agency, and, on the occasion of tlie traiislatioii of his remains in 
the year above mentioni'd, jiu enormous globe of lire was .seen to 
descend from, and ascend thrice, to heaven, over lii.s tomb ; when 
the stone was removed from his grave, his llesh was found con¬ 
verted into a rod powd(*.r, “ (jualis esse dicitur virginnm defuuc- 
tarum,” like that of departed virgins. Dugdale’s editors jiriiit 
in full the institutions of St. Gilbert and liis eucce.ssors from an 
old manuscript belonging (1830) to Sir Roger Twysden, of East 
Peckham, Bart. The rule, which appears to h(i very carefully 
drawn up, was principally derived from tlie older rules of St. 
Augustine and St. Benedict; the nuns, or rather canone.ssea, fol- 
lowmg the Cistercian emendations of the rule of St. Benedict, 
while the canons were governed hy that of St. Augustine. 
Several new and important regulations were, however, ingrafted 
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upon these hy the founder himself. There w'as a master or prior- 
general at the head of all, and no action-at-law could he brought 
or defended without him. Members could only be admitted by 
liim, and he had to he a lairty in every deed of any Gilbertine 
house. From the registers of Lincoln we find proof that the 
master generally united with jiartlcular prioia and convents in 
their ecclesiastical pi'csciilations. The master also joined in the 
suiTender of the houses of the Order at the Dis.solulion. Al¬ 
though the Order w.aH lounded for men and women, who lived in 
the same houses, yet their ajiartmeiits were so arranged as to 
have no comiiiuiii(’ation with each oilier, ami in some houses 
men were admitti>d excliisii'ely. Their habit is stated dillerentlv 
by dilferent authors, soim? considering that it wasahlack eassocK 
wntli a while cloak over it, and a hood lined with lamb’s skin. 
Tlu; nuns did not wear a whit.e cloak, .at least llu'. engraving 
from a picture, by Hollar, ]uelixed to tlu? account of the Order, 
ill the ‘ Moniistie,on Angli(;aiium,’ omits it. Fushroke states that 
tlu' ganiK'iils of the canons were, to he. threi; tunics, one coat of 
full-grown lamb .skins, and a white cloak sewed before, four 
ting»Ts in hivadth, and liaving furs to ])nt on if tin; cloak were, 
not furred, and hood lined with lamb skins, and two pair of 
.stockings; a ]»air of woollen socks and day-slnais, and night- 
slippers; as also a linen cloak for divine seiwice. At time of 
work they had a white .si>ai)nhiry. Their beds like the Cistercian 
iiionk.s. The jirior and cellarer had lioots reaching a little above 
tlu* knees l<> ride in ; tlu* dortever ke]it otlu?r jiairs of hoots for 
such as rode out, hut- they were to restore, lhe,ni at their return. 
All the shoes of the canons ■\vev(j of red leather. The iiuna had 
live tunics, three for labour and two largi; cowls to he worn in 
the cloister, ehuTcli, ehaptei', refectorv, and doi’initory. All had 
a coat of lamb skins, jind an undergarment ol c.oarse cloth if they 
would, and black linen caps. Si, (iilhi'it himself founded no 
fewer than tliirlecii nionaslcrics of the Order, four of tln'iii being 
set apart for the reeejition of men only. The hivthrcn and sisters 
in these, amounted respectivi;ly to seven liumlrcd and tifte,en 
hundred, ullhougli tlui funds, even at the time of the Dissolu¬ 
tion, were very insigniric.aiit, the wholi* amonui of revenues of 
the Gilherliiic Order being not more thiin 2121/. 13.'f. !)(/. 

Tlu* detailed history of the.se monasteries remains to ho 
written, having, a.s yet, only been sketched in brief outline by 
the monuslic and county historians. The large e.olliictions of 
charters in tin* Mumiscrij)l Di'jiarlnient. of tlie British Museum 
contain a great <piantity nf unedited materials which have as yet 
never been Imnight to hear n]>oii tlu* Jiislory of the Gilhertino 
Order. ’Phe, names and dates of the n*s]»ective [u iors and masters, 
and some very lim* sjiceimeiis of seals still reuiaiii to he ex- 
aniin(*d. The* following aceount of the twenty-six GiBiertinc 
houses, arr.'inged in order of chronolugy, will he found to con¬ 
tain innch that is lu’W and interesting to the monastic arcli- 
leologist. 

Hi'niprinijlnon, co. Line., was fuumli.*d for nuns and canons 
tthout 1139, and dedicati'd In the Blessed Virgin. Several new 
n.anies of tlu*. nnislers of this hoii.se, who were also heads of the 
Order, may he added to those mentioiu'd by Dugdale, among 
other.> Robert «le Stigamihy and Pati iek de. IMiih'Jton, jnentioiie<l 
as already dead in a charter dated 132(5, Rohert, a very early 
imester, Richard, and Nichulaiis in 1457. In one, d(!ed occurs 
the name “ R, l^rior of Semjiringhain ami Biilington,” a. fact 
Avhicli seems to indicate that oecasionaily neinlihouring monas- 
t<*rieH Avere unit(*d under the rule. »>f one. imliviilual. Several 
line seals, executi'd id, dilferent i»ei*iods for tliis monastery, 
an*, still extant. The priory church exist.s in a very perfect 
state. 

Jlavii'hnlm, co. Line., was at first a (Jisterciau ah) aw, having been 
founded with that ohject in 1137. Two years later the Cistercians 
removed to Boiitli Park, and nuns and canons of the Gilbertine 
Order were introduced inlu the, ]dace, by Alexander, Bishop of 
Lincoln, in 1139. This monastery was also de.dicated to the 
V'irgin Mary. A fine seal of this Inmse i.s ajipimded to a charter 
in the, Harleian Gollection, 44, E. 18. 

St. dathcrim's, at I An coin, oAves its origin to Bislio]) Robert 
de (y’lieimito, Avho estahlished the Gilhertiiies in the city of Lin¬ 
coln ill 1148. No nuns existed Avitliin thi.s inonnstcry at the dis¬ 
solution, nor are they mentioned in the royal contirmatioii of 
the fonndatioii, by Henry II. 

(Jliicicsand, co. Bwlf., Ava.s e.stahli.slu.-d about 1150, for canons 
and 1 U 111 .S, by Pagaims de Bellocanipo, or Beauchamp, and his 
Countess Rohaisa, and dcalicutcd to the Virgin. No names of 
masters or jiriors of tlii.s Jiousc Lave hci.*n given, hut John occurs 
in 1482, in a Harleian charter, 44, B. 20. The common seal is 
pi*e.served to us by an impression in the Augmentation Office, 
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aiul a Mnall w'fi], “ad (lauHn.s,” ia the Harl. Ch. 44, C. 27. 
W'ntlo/i, CO. York, Ava« hii/lt about 1150, ou the site of an 
ancient nunnery udiich exi.ste»l there, as farl).'ick as 086. Eustace 
Fitz-.Iohn, under direction of St. Gilbert, established mms and 
canons here in a ]iou,s(j dedicated to the Blessed Virjipn. At 
(Hd MuUon, in Yorkslim*, about tlui same period, Eustace Fit/,- 
Jolin, .iccoidino to Tanner, built a liouse for Clilbertiuc canons, 
.and «ledic,ftted it to the Virgin Mary. In the time of Kiiij? 
Sbudien, five more monastei’ics were .added to the mimher. 
/Jinllji[/li)‘jij or C(». bine., relatino to wliieli a lar^je 

number of deeds exist wlncli would tlirow additional li.i,dii u]k)U 
its history. Duodale f,dveH no n.amea of jn-iors, but. thi* following 
come from tlu! sources above mentioued, lleuricus, G.-dfridus, W., 
and It., in the. Kith century ; Ijanibei'tus dt? Kyina at j^n early 
period ; VV^illiam, Symon, Gilbert, Itogt r, and B'alter, in the 
14th century. Sever,al ijujiressioiis of ili<; common .se.'il/jrc .i]e 
peiided to these deeds, Alriuiilunn, or AjIfniiJnnn, co. Line., 
dedicated to the lllesscal Virgin .mikI to Saint yEthelwold, for 
nuns and canous. J\’orth. Onitrshii, olla rwisi- known as Ntoi- 
Orincinhii, CO. Line., foumh-d by William, Earl of Albeniarle, ainl 
Gilbert, son of Hubert de Ornicsby, (br nuns and canons of the 
order, in liomnir of tlic JlJ(‘hse<l Virgin. Go/fiVry, co. Line., 
founded by E<'l<-r d(! Bcdingcy ; ami on an island near 

Jiedbuni, eo. June,, for nuns only, by llegin.ahl de Crcwccpier. 
Nev'sti'dr on Aiicolni, »)r Jbicliolm, (to. l.,inc., was <‘st.ablishcd 
before J17.‘3, and dedicated to the Holy Trinity. The I’riory of 
SltniildlKtm, CO. Nurf., was founded in the tiiin* of Hichard T. by 
tlu^ Earl of Essex. At /E(7A'.s', or Mirinaud, between Caiubridge- 
shin! and Norfolk, a cell to the, jtriory at Seinpringluini was 
erected by Ualph do lljiuvllle, iii I lie reign of llicliard I. or 
.John. About this jicj-iod must lie. relerred tin* origin of Sixhill, 
or Kii'U, CO. Jjinc., of which the names of two ]»riors, Hugh ami 
Nicholas, ]:;J42, will he new to siuchaits of monastic chronology. 
This house, like most of the others, was dedicated to the Virgin, 
and contained both nuns and canons. At. AJalfcrani, or the 
island of Mansay, co. Gambr,, was a Gilhertine. hon.se for six 
canons, dedicated to SI. ILlen, and loujidfsl by Huger Fitz- 
Tlanidpb de Maresny beJbre, ]1!)2. In or previous to the reigm 
of King John, Godwin, a jich Lomloii citi/.en, established Gil- 
bertines at JTnllnnd Jln'iific, JSn'thir End, or De Ponte Aslaci, co. 
Ijiuc., and dedicated their iiriorv to the, honour of the Saviour. 
About the commencement of the reign of tliis king. Si. M.ar- 
garets priory at Alarlhamnnh, co. Wilis, was in.-'tiltiled for the 
recojttion of tin; Sejujiringham order, and .ajtpears to liaa’e been 
of royal foundation ; in later times the lios]»itaI of St. Tbomus 
was aniuixed to it. St. Andrew’s Priory at York was ])hic(‘d near 
tilt! jiarish cburcli of St. Andrew, in that city, by Hugh Murdac, 
about 12011, for the reception of twelve canons. From its jiosi- 
tion this jiriory was .sometimes cailed St. Andrew’s in Fishergale. 
G/rrfim,on the south of t he 'J'ees, co. I'ork, was c.^tablislied hefore 
12().'l, by Alaiius th; WiltoJi, as a, subordinate Inaise to tliat t)f 
Sempriiigbani. The foundat ion deed calls tins jdace Overton, in 
Hertnes. Clatter coir, co. Oxf,, ])os,sessed a small house of the 
Gilheiliiies in the time of King .bilm, dedicated to St. Leonard, 
and !vt one time .a leitcr house. ElrcUin, Alrctoii, or KUerton, in 
Spaldinginore on the Derwent, co. Vhirk, was estalilishcd before 
1212, by William J'’ilz-lVl.er, and dedicated to St. Mary and St. 
Laurence. Canons only were received in this]>riory. FordJiain, 
or nif/yufiCf CO. (\imbr., was given by frenry 111., in I22S, to 
the ortler of Semjiriiigham, and .sliortly after a simill numlM-r of 
Gilbertines settled there. The ])riory was dedicated to St. Peter 
and St. Mary Magdalen. About 1291, some canons of this order 
were ])hiced in the City of Cambridge, at the old elia])el of St. 
Edmund the King, near Piderhouse. (jole considers the juiory 
was In'lwccn I’embroke Hall and the Spittle, ])robably nhere 
Addenbrookc.’s Htispilal now slands. I'nlUm, co. Wilts, jtos- 
sessed a Gilhertine juiory, Avliicb was founded in bonoiir of the 
A'irgiu Mary, by Tbema-s de Sancto Manrt» about 1358, but it 
contained only a prior and two or three canons. Near the church 
ni JHtcJiin, or Xeir /hV/f/i7n/, co. Hertl’., was a small priory of 
Gilhertine nuns, wbicli C'hauiicy in bis Idstory lias erroneously at¬ 
tributed to the Benedictine ordej'. 'i’he earliest notice we have of 
this house, which aftcnvai’ds became the sclnsd-bouseof Hitchin, 
is in the Patent Bolls of the 37tb year of Edward HI., 1363-4. 

GILT TOYS is the technical namt! for a large department of 
Birmingham manufactures, comjtrisiiig trinkets and chea]i inii- 
tatinuB of jewellery. Copjicr or brass is usually the foundation 
metal, hrouglit into the proper form by stamping and other 
mechanical processus, electro-gilt or silvered, and set with cluuip 
stones or ])ieee8 of coloured glass. [Jewellery, E. 0. voL iv. 
col. 1914. J 


GIMBALS, also Gni balds or Qimbles [Compass, the 
Mariner’s, E. C. vol. iii. col, 108]. 

GIMP, or GVMP, an ornamental cord or twist, in which many 
threads of silk, cotton, or wool wind round a central thread, 
usually of fine wire ; the cord, when twisted into various forms, 
serves as coat-lace, coach-lacc, and trimming for dresses and 
upholstery. 

GIN, OOTTGN. The trials made at Manchester in Decem¬ 
ber, 1871, on the relative nuiiits of diflerent sorts of ginning 
machines, for extriiMting the cotton seeds from the fibres of the 
)K)d [Gotton MANri-’ACTUREs AND Trade, E. C. S. col. 638], 
were rcsumexl in ti second scries in January and February, 1872. 
It w.'ia then finintl that furllior exjiennumts Avould be necessary 
in India. The cotton arrives in England veiy dry, and the 
ginning at Mancliestcr might, and jirobahly does, produce results 
ililffrent frojii lho.se which attend ginning in the country of its 
growth, Avlnu-e the cotton is fresher and nioister. The problem 
is cbietiyof imjMulance in India, where attempts are being made 
to naturali/e the liner staples of American cotton. A belief is 
enlfftaincil there that no form of roller-gin i.s so well suited as the 
saw gin for this kind of cotton—an ojunion, the correctness of 
whicli is di.sjutled by the inventors and makers of the numerous 
kimls of roller-gin. At the London International Exhibition, 
1872, various forms of cotton-gin were shown—viz., six vai'ieties 
of the Indian churka, a nuital foot-roller chiirka, Dobson and 
J’.arloAv’s knife roller-gin, iiud Messrs. Platt’s improved Macurthy 
gin. Sbould the experimeuts now being ni.'ide in India lead to 
(lermilf rcsnlt.s, Englisli-nKide ginning maebines in large miniber 
will be sent to India. If unpicke«I cotton conld he jtacked 
closely inb» bales uitliunt criislting ilic seeds or injuring the 
fibres, it luiglil be advanttigeons to bring it in that state to 
England. If giimetl at Alanehester the seeils might at once be 
sold for oil-])re8sing, the loose short fibres that cling to them 
might be rendered available for paper-making, and the husks 
would obtain a sale as manure. Kxjieriments are in progress to 
dcterinine wlieth(!r, or to what extent, this can be done. 

GINGHAM, a cotton cloth in which the cwloured pattern is 

I n-oduced by weaving threads of dilferent colours. It is exi>orted 
argely to Indiji, and in England is used for a variety of pur- 
j«>ses in dress and upholstery. Colton umbrellas are made of 
(»ne-colour giiigbams, 

GINGIVITIS {iiinijircr, the gums), inllammation of the gums. 
[Tketii, Diseases oe, E. C. vol. viii. ctd. 6().J 
GINGLVMUS (yiyyhvfjt.hs, a hinge), a name apjdied to the 
joints iif the bod}', such as the elbow, wbicb are restricted to 
movements of tlexion and extension. Such jtunts are also 
termed ginglynioid, from their likeness to a hingt!. 

GLACHAL ACID {<il<tcics, ice). This term is applied to 
.'icctic, carbolic, and oilier acids when they are of such strength 
as lo crystallize at ordinary Imtiperaturi's : also to .icids gene¬ 
rally wlien they asjsujiu! th.'it form at any temperature. The 
strongest acetic aciil, which contains 7J) per cent, of real acid, 
crystallizes under 59’ Fahri'iiheit. 

GT^AIBE, or white of egg, contains about 12 per cent, of 
albumen ; to which substance it owes its chief use in the arts as 
a cement and a glaze or gloss. It is easier to obtain, and less 
ofl’cnsivc to use, than the albumen from blood. 

GLALSITEH’S FACTOllS, in Meteorology, an empirical for¬ 
mula deduced from the readings for a long series of years of 
Danieir.s bygioiucter and the dry and wet lailb Ihermometers. 
For a table of these factors, see Parkes’ ‘Manual of Practical 
Hygiene,’p. 391. 

GLAl VK, a weapon of war used by infantry. It consisted of 
!i long cutting blade of iron inserted into the end of a long pole 
or .stair, .and is helii veil lo luive been first used in imitation of 
tin' Celtic jji'actice of fixing a sword to the end of a pole, and 
derives its name from the AVelsh word cleddyo, a sword, on which 
account those wo.ajions arc frtMjueiitly styled “ AVelsh glaives.” 
The form of the blade resembhd that of a’broatl sword, and this 
kind of weapon is in use among the Chinese Tartars up to the 
present day. 

GLANDULA (dim. of ykns, .an acorn), in Anatomy, a name 
given to the smaller glands, or niinuti! secreting organs of the 
body, such as the (1. ceriiminom wliieh form the wax of the ear ; 
tr. viyrtiformeK, the small bodies that remain after rupture of 
the liymeii; G. odorifera'., the glands planted about the base of 
the glaus penis of males, and the glana clitoridis of females; 
< 1 . mpra renales, whicli are seated on the kidney, and subject to 
structural degeneracy in Addison’s disease; and the G. PacclvUm, 
the granules, improperly termed glands, found in the track of 
the BU|}eiior longitudinal sinus of the brain. 
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GLASS, ANCIENT. Tlie orijiiii of the art of making glass 
and the discovery of this valuable and beautiful material are 
enveloped in much obscurity. It nrobably arose from the obser¬ 
vation of some of the slags ttccitleiitally produced by combus¬ 
tion in kilns. By the ancients its ori^n was attributed to the 
Phoenicians, ]>ut its first appearance is m the remains of ancitmt 
Egypt. Glass bottles holding nal wine are depicted in the tombs 
of the 4th dynasty; and in tliose of the 12th, glass-blowers are seen 
at work on a dark-green bottle material. Under the subsequent 
dynasties various small vases in glass were made, for the hnlet, 
of the shape of the, Gretjk amphora, oenochoe, and alabastos; 
and columns or cylinders of the same material for holding kohl 
or stibium for painting the eyelids and broivs .appear. All these 
objects are of an opatpio glass, raredy transparent, Jind of divens 
colours, the background generally blue, with wavy, vandyked, 
orfeathered streaks of white, yellow, and re.il glass worked in, liki; 
those of the Vciielian glass. The Egyptians extensively used 
glass to imitate precious stones: an opjupic rt;d to counterfeit 
jasper, green for Ama/un stone, dark blue fur hqiis-lazuli; and 
slices of this m.iterial were inlaid in a kind of cloisoiiin', mosaic, 
or enamel, in box<^s, fayemaj tiles, liaiuls .'uid e,y(;.s of mummies, 
and wherever required. That this glass w.'is cominon at tin* 
time of the 18th dynasty is shown hy a befuitiful little bottle 
of opaque light blue glass in the Britisli Museum, on which the 
name and titles of Thothmes ill., about n.c. are ]»ainted 

ill yellow. 


entirely from the dated massive vase of the older Assyrian epoch. 
There can be no doubt that the Phoenicians exercised if they did 
not discover the art at a very early period. According to the 
legend, Pluenician tr.aders returning from Egypt to Syria with a 
cargo of natron or soda, while cooking on the sand umler Mount 
Gariuel, accidentally juodiiced and discovered glass. Tyre and, 
later, Sidoii became suljsoquently sites of glass manufacture, and 
Bpcciiueiis of Phcenician glass, both opaque mid trunspareiit, have 
been discovered tin the sjiot. This material was one of the stiples 
of their tiwle, and small glass vases, like those of Egypt already 
cited, of a pale or <,lark blue, white fawn or white, 'colour, Avith 
zig/.ag lines, white, yedlow, or light blue, rvliicli do not nass 
through the wliuh* substance, moulded on sand,Avc*re exported by 
the PliGBiiicians to Asia Minor, trii’eei', and the Isles of the 
Aegean, and Etruria. Tliey weii' highly ]>rizi (l, mid sometimes 
’““'iiitcil on gold stands, .and wev(‘ in usi* from the fourth cent. 

to the Christian era. ft is ivuiarkable tlmt none bear 
1*1 jniciaii iiiscrijitions. Ojiaque glass heads of a variety of colours 
similar to th<).se now imported and used by the natives of 
A shun tee and the Gold (Viast Avere extensively exported liy the 
Pluenicians, avIio inoenlaled the native.s of Africa Avith the taste 
for llu'se ornaments, and (exported tlieiii to the llien distant Britain. 
The furnaces ofSiilon maintained their ivjnitatioii till the day.s 
of the Komaii Mnqiire, when they niaiiufactnred and e.xported 
cups and other glass ohjeets, mid a kind of eaiithariis or two- 
liuudled basin, with the names of Sidoiiian maMuracUirers stamped 
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A square bezel of a ring of dark-blue glass, imitating lapis 
lazuli, of the same, collection, has also the name and titles of tlie 
same monarch. Many of these objec.ts have 1 >ecn found at M eni- 
nliis, and the analysis of the colouring material sIioavs that light 
blue was produce.d by copper, darker blue by cobalt, violet by 
luanganese, black by iron. The use of transparent glass is not of 
BO early a date. A bead of sup])osed light oUve-greeii glass, on 
which lias been cut the name and titles of iratasu, the sisler of 
Tliotlimes HI., would, if authentic, and iimluuliledly glass, hriiig 
it up totlie same, period, but the bead is BU])posed to be obsidian. 
Bottles or llasks of dark green, light blue, Avhite, and other 
colours have been found in tombs of the 2()tli dynasty, about 
n.C. C5t), and this is the earliest positively known use of that 
material in Egypt. 

After the foundation of Alexandria, that city became a great 
emporium and site of the glass trade, Avhicli it oAveil to the. 
excellence of its sand, and many specimens of glass found in 
Koine, esiiecially those Avitli subjects in relief, like cmiiei, Avere. 
probably made in Egypt, many having Egyptian or psendo- 
Egyptian sulyects. Under the Koman Eirqure the Alcxuinlrian 
glass foUoweti the same style and manufacture a.s the rest of tlie 
Roman world, and is hardly to be distinguished from it. 

The use of transparent ^lass appears in Assyria in the 
reign of Sargon, b.c. 719, m a transparent sea-mv.(‘u thick 
alabastos-shaped vase, on which is engraved in outline a lion 
and the name and titles of that monarcli (Fig. 2). It Avas found 
in the N.W. Palace of Nimrud, and is the oldest-dated sjicci- 
meu of transparent glass. Many other fragments and glass 
vessels of small size, apparently for the toilet, and some 
bowls, were also discovered in Assyria, but as in shape and 
fabric they are undistinguishable from ordhiary Roman glass, 
th^ ore supposed to be of the Parthian and Sassanian period, 

, and to have been introduced by trade when Nineveh became a 
Roman colony under the namo of Clandiopolis. They differ 
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on the hamlle, are Avell known. Tlie sand of BlKcnicia rrimlled 
if it did lutt excel that of Alextuidria for the fabric of glass, but 
at this liit»-r perioil the iiianuraetui'C avuh tin* same* as the rest 
of the IloiiiJiii Avorld, ami i.s (Hily to he locally distinguished. 

The Greeks ini(louhle(lly knew glass, altliough it may be 
doubted if tlie.y actually made it. They termed it hjiulns or lithns 
hute, and vases, earrings, ami the eollins of the /Ethio|>iaiis were 
sai<l to be. iiuule of glass. The Gn-tk paiiite.rs also are described 
iiH ilejiicting transparent glass e.iqis, ami the Ah'xamlrian furnaces 
Hiqqdied Grei'ce with cujis Avhie.li imitated metallic auiscs in 
shape. The kings of Persia used glass cups, ))rohably from 
Egypt, and, undeVthe Btoh'iiiies, di.shes and jilates of consider- 
abie size Avere made, as well as glass Ya.ses gilded, Avhicli ap- 
peaml at the fe-stival t»l Bhiladelphus. 

With the increase of luxury the use. of glass liecame more 
coiiinion under the. Empire, and a charlatan, at the time of 
Tiberius, pretended to have iiiA’ented an tdastic glass which 
he exhibited to that emperor. Vas(*s Avm-e much in request 
as article-s of Amrtu, mul Nero gave for tAVo small specimens 
X24 86*. (if/.., a great price. Many of the iiner glass yase.s of 
the period were ornamented Avitli Avliite suhjeels in reliel opon a 
coloured ground, originally cast in a inould, but finished like 
comei by engravers. Other glass vases iiiiitiited the celebrated 
mjTThine. At Rome there avus an exlensiA'e manufacture of 
plain, coloured, and iiiillefiori or mosaic glass for Auwes, boxes, 
hair-pins, pieces for inlaying mosaic pavements and walls, latiun- 
culi or draughtsmen, astragali or knucklc-bones, dice, spoons, 
toys, medallions Avitli lieatls of the Medusa, or busts of the Im¬ 
perial family in relief for horse-trappings and phalerre, and 

4 D 2 
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niinute inoHaicB for or other umaiiK^nts. About the first 

century it rnmo sojiriiij^Iy into use lor windows. Tiie bottles of 
perfumers or {ipotliecan'es were ninth* of it, some stnnii>o(l with 
the names of Finnus, II iluris, and Hylas having been found all 
over Gaul and I T1 le glass was generally blown or moulded, 
and rarely cut, although a remarkable kind of cup, probably 
iniitattfd I'rom the boxwriotl ones in use, had letters •jnite, under¬ 
cut, and almost detached from the hae.kground. These, geiiemlly 
atldresses or invitiilions to drink, were ( '.illed diaircta^ and are 
amongst th<^ most beautiCul and remarkable sy>ecimens of Koinan 
glass, which sometimes itajipcars wim of large size, as the Stam- 
nion and Thericlian cup. 



Fig. I'iwk jiliii: iiu'<j.illiun‘u L J'lj^ t'» (iieui ohHUiiriuiimr <ilia fur 

iu Ijretiici!. liuhliiig u.s)mH tif lliis dciul 


The olJa.' or Jjii's, ami cetjain hoillcH u liich held the a.shes 
of the dea<l, weie ol'leti of glass, e.'^jieciully in Gaul and 
Lritain. Besides the glass of Itonn*, tlmt of Sidon and Alex- 
audriu competed witli it, and the nanies of four inaktirs, Artas, 



Fig. T. DIiiokI.i.^s Sklom.iii 1 11]!, II.-unlK-tvillmaiac 

of Art.is. 


Eiremeiis, Neikon, ami Eimion, the fovnicM- in Greek and Latin, 
have been found on the li/indles of cups. 7'h(i Enii)erur Tbulriaii 
not only recordeil llu! activity of the Alexandrian glas,s ,sho]».s, 
but si'ut specinu'iis to his friend Serviliann.s, then consul. But 
at the time of Gallieiius, a.d. U18, glass had hecoiue c«nnnion, 
and that em]teror s])mued its use. The Kgy])tian u.sur]»er, 
Finnus, A.i). iJTU, lined witli it the walls of Jiis residence. At a 
later period, the exten.sive n.se of ])aste.s, or imitation of eoloun.*<l 
stones, led to great frauds ainong.st the Jeweller.s, to one of whii h 
the Empress Sidoninu, the wife of Gallieuu.s, hecanie a victim. 
Tiic Emperor Tacitus, a.d. 27r), ]»artieularly delighted in glas.s. 
Under Aurelimi, a.u. i7o, a tax was laid niuni it. The. 
Roman glass was nauh* of a iim* sand, wliieli was found at the 
mouth of the river A^ultunins, between (’uiiue and the Jiiicriiie 
Bay, and twice fused helbre being converted into glass. A 
regular company oi glas.s inamiracturers nourished during tln! 
Empire at the Porta ('apena. It lias been sup])ose»l that the 
Koinaiifl knew the use of manganese in tin* ])roduction of glass. 

About A.D. 310 the diatreta were much in vogue, and many 
flat, shallow patterns on uhicli were eiit. or engnived athletic 
and other sul>ieets in intaglio njmeured. These were succeeded 
hy cups ha\’ing religious and other suhjects jiainted in gold at 
the bottom, ami biuiked for protection by anotiicr layer of glass. 
Some of these subjects are. domestic, but most are religious, such 
as Christ, His nriimcles, the Raising of Lazarus, the npoatU?s Peter 
and Paul, the prophet Jonah, historical and other subjects. They 
were chiefly |»ociua or cups deposited with the Cliristian dead in 


the catacombs, and with them were also placed the unguentaria, or 
phials, which held the sacramental wine also deposited with the 



(h ad The Boinan glns.s was both blown and moulded; it was green 
i t lirsi hut whiter at a later jieriod, and the tc'nn viimiA, or glassy, 
was ai)plic(l to tin* wuteis of llie spring and of the sea. The use 
of glass was exlensiA i*; windows )lav(^ Ik'ou found at llerc.ulanenin, 
and it is sn])])ose(l lenses or glass globes Idled with waiter w ere 
1 I'd for inuguilying. d'lie llomau glass was jnincipally made 
with sand and alkalis, but it aii^u'ars from the analysis that lead 
\vaHknow'n,andlhe beautiful o\>aline and irridesceiit colourswbii'h 
< ften cover the .surface i»f ancient glass are diu! to the d(*coiuposi- 
lion of haul, and some (»f the most beautiful sjieciinens of this 
kind rival, in tin* admiration |)(‘.stowe<i and the juices given, the 
inurrhine va-ses of the anciimts. (.‘onlemporaneous with the decline 
f the Roman Fmi»ire, wastlu* u.se. and inannfacture. of glass in ilui 
it ju'ovince.s of the empire. TJie glass of Sidon and Alex¬ 
andria has been alrf'ady ment ioned, but t bei e was besides a dullish 
white glass made at ('arthage, and another in Parthia, a spe.cinieu 
oi hicli, the cu]) of Chosroes, a.d. fill 1—571), is iu the .Louvre 
at aris. Glass for t he ]»urpose of enamelling Avas also made in 
Jirilain, and the Anglo-Saxons w ho eoinpiered the country after 



I’ig. 10. Aiiglu-hiaxdtt si'tiuu ghwH uup with lubes, 


the withdrawal of the Roman legions used a coarse kind of cup 
of thin gi-uen glass, occasionally studded with lobes in imitation 
of the diatreta glass of the Ronians—whei’c made is not known. 
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.As early as the hegiiiiiing of the third century, a.d. 217, the 
Pope Zephyrinus had enjoined the use of glass chalices; and 
glass tessellco are found in the mosaics of Bavenna as late as tlio 
sixth century. Both green glass ami ih(i hyakmi (Htirhrtjsni 
seem to have continuod till that ])cri(Kl in Italy. The art in 
the East was transferred tt) Constantinople, and one of the gates 
of the city was named after it. Theophilus, a later writer, 
mentions this glass, wliicli lie calls (Lvek. 'riui application on 
white, red, and green ennuMd glass was also nuide at Thessii- 
lonica ; and just pi-ior to and after the ri.s(> of jyrohaiiinied ciivnlar 
coins or coiintcTS, iiiseriht^d with the iiiiiiies of Fatiinile eali])hs, 
and circulating from a.d. Ooii to a.i>. 1D!)1, came into use. tNni 
tmiiporaneous, or, jierha|iH, ItcCure them, wcif ]>einl!ints id rir<-ular 
shape RUs])ended to neckltiees stanijied with lu'uds i)F deities, | 
animals, and Byzantine, monograms. In the. Hast the art of glas.— ■ 
innking continued at Alexandria till tin*, clevimth (‘.ciitiiry a.d. ; 
and in 11(5:3 glass was made (Ui the site of Tyre hy dews who eaine 
from Antioch. Arahic glass vessels of huge size, dee.oiMted with 
inscriptions in large characters, auima].s, hird.s, and monsters, 
were in use in the tliirteeiitli cenluiT, and some of llie mo.^t 
heantifnl speciimms of tin* ait are tin* lamps wliieli were sim- 
])en(led in the mo.sipies of ('airo, insci ihed nit.h the names of 



riff. Jl. KiirtiJjtillwJ Ai'filiii! l.uiij) witli ii.'Uiio <tf 
Scil-KiUlcoii, I’.miriif A.i>. IJ;*:!—Util. 


founders or donors, about a.d. 1:317—KKll, the earliest of which 
known bears the name of the Calij)!! iMohammed ben Kalunn, 
whose reign closed a.d. 1:141. (Hass was made at J)ama.seus in 
the fourteenth cemtury, but the art declined after the fall of the 
city to Timur Beg ; and subse.(|uent travellers in llu* East record 
only a bad kind of Ik*.r.siaii glass made in tlxe sixtx-enth and 
seventeenth centuries, ami glass mailufactures at Smyrna. A 
coarse kind of glass, chielly for oniainental objects for the pil¬ 
grims, is made at the ])resent day at Jl(*br<in, in Pale.stiiie. 

fUiina has'never excelled in the making (d glai^a, and at ibe 
present day imports broken Euro])e;in glass, which it remells for 
such ])urposcs as it recpiires. H'liesc ar<‘ chielly small objects, 
such as sniilT-bottles, liaises, and little, lignres, none of which arc 
dated older than Kieiilnng, a.d. 17:3(5—!Ki. Tliis glass is chielly 
opa([ue ; and some tigures of apes in an ojiufpie white glass of 
unknown age were, fouiul in colliiis at J’iliking. 

In the West tJie art of making glas.s was ajij>areiitly'^ never lost. 
A'^essels of this material c<»ntiiiued in u.so in France and Italy, 
and small jiieces wei’e omjdoyed for mo.saics and otlnjr jmipoai'.s, 
such as windows. Glass windows wert> ])]ac.ed in the Abbey of 
Tegernsee as early as a.d. 991), and in a.d. 1210—Oo in life convent 
of Assisi, while mosaic glass UmilUr of a.d. J :i( >0 are fouml in Italy. 
The politictil confusion and distri'ss conseipuuit upon the fall of 
the lioinan Empire transferred the inaniilacUire to Venice. Theo- 
philuB and lleraclius, writers of tlie iwtdi'lh century, mention in 
their day, three kinds of glass—Koman, Byzantine, and Jewish. 
But Venice about the same time became the emporium. Mo.saics 
in that city, as old as a.d, 882, have glass tenseUa;^ possibly of 
a local fabric. But the trade had not attained any excellence 
till A.D, 1280, when the makers exhibited tlieir M'are. In a.d. 
1275 the export of the sand used for glass was prohibited, and 


in 1292 the furnaces were removed to Mnrano, where they 
have since remained. In a.d. 11335 tlieir painted glass windows 
tti'c mentioned, and their glass was publicly sold on ship-board 
in the port of Loudon in 1395). Hal f a century later, a.d. 1443, they 
manufaclureil crystallim* or pure white, common, and ruby glass. 
About thi.s time arose the. iirmof Balleritii, wlio introduced c‘las.sic 
shapes and styh-s in a.d. 1474. A coiituiy later the celebrated 
lac.e glass, (he vitrv di trin((, apiieait»d a little, after the improve¬ 
ment eifected by A. Vidaorc in the j»ri)diiction of bead.s. Siib- 
.sc<|uently, in a.d, 1.5(53, Kodcr nnnh* excellent mirrors, a branch 
of the manufnctmv for which Venice excelled. In the seven- 
leentli eeiitury great inii>rovemeiit took jilace in all the varieties 
of (he ]tro(lm‘ts, but le competition with the Germans induced 
G. Briati, one of the nanufacture.rs, to imitate, the Bohemian 
gla.sa. Tlii.s maker n de also lace glass, and engraved glass by 
iftbediunn In a.d. 177*2 Miolli, miotliev maker,made 
iniiToTs clieajM-r than the Frem h ; but alter the fall of the He- 
pnhlic the glass art of V’^euiee lost its jtre-eminence, altliougli it has 
always retaineil the lead in the m/innfactnre of smaller objects, 
e.'^pecially milhdiori beads, wbieli are, abundantly exported and 
n.M'il in part of llie African trade. Ijately an attempt to revive 
the tasl(‘ for ornamentation and objects of vertn has been made 
by Salviati, and some of the objeeis are nndistinguisbablc from 
those of the earlier eentnrie.s. But for tlie ordinary^ uses of life, 
the ghis.ses of \’eniee are surpassed b\ those of other nations. 
The ]»iocesK used l»y the Venetians wa.s that known as cylindrieul. 
'I’he ]U’inei]»al kimls »»(' Venetian glass were the ]dain, the gilt, 
ami emuiielletl, crackled of the si.xteenth cinturv, variegated, 
•»pa«|ne, <* 1 * achnu'h of the sc'venteeuth century, the milleliori or 
mosaic glass, the lilagice or reticulated, the rdro ill trlmt, and a 
light glass made wit li the ashes of the fern or kel]>. Tlieir shape.s 
are Ihuul and fantastic, 

Eroiu Italy the lahric of glas.s seems to have, ])a8sed into 
France in the fourteenth eenlury, where it was enconmged, but 
«hios not ap]teav to ha\'e tbmrisbed. Tu tbe, sixteimtb r.entury 
the Itnkesid' liovraine ]>at.rnnize(l tbe art in their dueby, anil 
Henry 11. establi.shed H'lieseo IJntio, an Italian glas.s-maker, at 
St. (lermain.s-en-Laye. In a.d. 1(5(53 glass was made at I’ari.s and 



Fit}, l.'t. JSniiiiiollcil (jiii'Jimn 
wiederkora or driukiijg-glua«. 


Nevers. Suhse((ueutly the French rivalled the Vwietians in the 
production of mirrors, but at a higher price. It is Bometimes 
dillicult to distinguisli between the earlier French glaeaeB and 
those of the furnaces ofMurano. Flint glass was manufactured 
at St. Cloud in 1784 , but the establishineut was subsequently 
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transferred to the Mont C^^enirt, where it existed till 1827. Glass 
was made at St. Louis in 1790. In 1753 there, were glass works 
at Marato, in S})ain. 

In the middle <jf ilie Kith »*cnturv, a.d. 1553, the Germans ap¬ 
pear to have already estaUislied glass works. Their products 
differed from tlie Italian and French, consisting princiTMilly of 
cylindrical tumhlers or drinking-glasses called wiederhms of 
transparent white glass decoratecl with coats of arms, devices, 
and mottoes painted in eiiainel on the outer surface in divers 
colours. The Genimns also made srhmeh glass. Later, battles 
and other subjects in grisaille were j)aiiited on tlieir glass 
and produced by tin* makers, J. Scha]t})er, of Nunibeig, in 
IGCl-G; J. Key 11 in J(J75, and IJ. Benchert in ](>77. En¬ 
graved glass was made at 1‘rague, in lioheniia, by G.-isj^ar 
Lehmann in 1009, and continued liy tlje Schwaiihurds at IS’iini- 
herg and Eati.sl)ou in l(U)7-9(;. They engraveil with the 
lapidary’s wheel on crystalline glass, ;in<l are .supitoM-d to have 
discovered the art of (ingraving on glass hy iliioric aciil. 11. 
Schwinger, a cele.brated glass engraver at Nurnhurg, died in 
1083. CoiiBideriihle jii iccs were realised for these wares in the 
18tli century, some «jf the engraved glasses selling for as much 
as ;£150. At Potsdam there Avas a glass work, sul)sjs(juently 
transferred to Uis])on, about J73(i. The director of this e.stah- 
lishirieut, J. Jvunck(‘l, made ruby glass in 1079, Avith or without 
the use of gold. Glass Avas Jilso manufactured and engraved in 
Holland before a.d. 1002. All these European countries have 
continued to make (lin'erent kinds of glass. 

In England, aewu'ding to IJede, glass makers Averc intro¬ 
duced from Italy, ab»)ut a.d. 074, foi' the jiurposc of glazing 
the church ami monastery at \Vi‘urnn»nt.h. Small ]4ates of 
glass for windows ar(.‘ mentioned by St. .leroiue and Gregory 
of Tours in the Iavo ]>revioiis ( (‘ntnries. Tiiey Avere used in 
the Palace of Woodstock, in 1205. Glass Avas also extensively 
used for the puiiitial avIikIoavs of eathedrals and otluiv (slifiees, 
and EdAvard 1. had urinals of this material. In a. eliarler 
of 1380, glass is mentioned, and foreign glass Avas sold in the 
)ort of London as iibove stated in 1389. ’PIk; first mention of 
2nglish-nnide glass is in a charter of a.d. 1 147, in Avhieh .1. 
Pnidde agrees to glazi; lln; AvimloAV.s of the I’eauehamp Ghapel 
at Warwick, Avitlnmt using I'higlisli glass. It Is mentioned in 
1485, and more than lialf a ceninry later, in 1557, at Avhich 
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period J. Versaline, an Italian, manufuctimal glass at 
Crutched Friars. It was also nmdt' in the Savoy jii 1507. 
Dollyne and Carey, of Antwerp, obtained a patent to make glass, 
and established themselves in London and ynssox ; and G. Louge 
solicited for a new patent in 1589. Tii KUS, Sir E. Mansell 
obtained a monopoly of tlie importation of V enetian glass, and a 
patent for making glass with coal instiiad of Avood. At this time 
Venetian glasses were kept in recesses along with silver plate as 
objects of rarity. About this time glass bottles of dark green 
glass for holding wine come into use, ihe oldest known being of 
the reign of Elizabeth. They wore used in taverns, and stamiAed 
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with a device or letters, the name or emblem of the host or tavern. 
Those of the Mitre Tavern had a mitre and W. P., tlie initials of 
the host. Some of them were of amber glass shaped like flasks, 
and covei*ed round wi th wicker work. These continued till a latei 
period, and one Avith the initials of Dean SAvift was exliibited re¬ 
cently in Dublin. In 1(573, the Duke of Buckingham intro¬ 
duced Venetian artists, who made mirrors and drinking ~''-- 
at Lambeth. In 16*88, Thevaiit, a Frenchman, invented the 
art of casting glass plates, but it did not come into use till a 
later period. In 1711, the British Plate Glass Manufacturers’ 
Company Avas established at Ravenshead, near Prescott. Cook- 
son made jilate glass at S. Shields in 1728, and the Thames 
Plate Glass (Company Avas established in 1835. Since then 
tlie priiicijial advance made in the art in England has been due 
to the repeal of the diit}’^ on this material, and the production of 
c(doured glass ornaments cheaper in cost if not superior in style 
to llohemian ghu'.s. 

In Scotland glass apjteai’s about the reign of James VI. It 
was .siibse(|uuiitly made at Weniyss, Preston Pans, and Leith. In 
A.D. 1(511 there Avere glass AvindoAvs in the Palace of Ilolyrood. 
In 1810, ])alent plate glass AViis maile. Tlui rotatory jirocess, as 
it Avas culled, came into use in Fraiuie in 1730, but not in 
Britain until 1832. Glass Avorks were, early established in 
America, at Temple, NeAvJia\'en, in 1740; at Jamestown, Va., 
in 174(5 ; at NcAvlmven in 1789, and at Boston in 1809. They 
are sinc.c in activity at Boston, Baltimore, and Ncav York. 
Prism glass was first nnuht there. 

(Pellat, Curinsilics of (IlnJtit Makimj^ 4to, Loud,, 1849 ; Franks, 
VilreouK Art in ihv Art Tirdnurm of the JInitvd Kimjihiii, 4Ui, 
Loud. 1858 ; Nesbitt, (■aUdoijiie of the Collection of CIans of Felix 
Slade, fob Loud., 1871.) 

GLASS-GALL, the saline scum on the surface of molten 
glass. It is also knoAvn as sd de vrrre, nel rilri, and mndnier. 

GLASS MANUFACTUJtE. [E. G. vol. iv. col. 390.] Many 
improvements have bi'en introduced in the last ten or twelve 
years: some arising from neAV chemical combinations of ingre¬ 
dients, some from tlie use of imjmn’cd apparatus. Mr. Gliance, 
in a jAajier read before the Clu:niii‘.al Society in 18G8, stated tliat 
France, Belgium, and America produce sand better suited for 
gla.s.s-makiug Ilian any met Avith in England, Tlie sand of 
Leiglilun Pmzzaiil is iioav jnefeiTcd among the English kinds, 
though not the Avdiitest, because it contains least iron. A strong 
red sand, if containing no iron, may be Avhitoned sufticiently by 
calcining Avitli a little common salt. Welsh sand is founu to 
])roduce slrito in tlie glass. Of the alkaline ingredient, carbonate 
of soda i.s still jirtderred for the best kinds of jdate glass, but 
Rul]>hat(* is often substituted on tlu* ground of cheapness ; for 
Aviiidow glass tlie sulphate is found to be better than the car¬ 
bonate!. PoAv<ler(!d charcoal or anthracite facilitatc.s the reduc¬ 
tion «»f tlie suljdiate, and i>romotcs vitrification; as does also 
carbonate of lime ; a little ipiieklime is added wlieii suljjhate 
is the alkali. For Hint glass, oxide of lead is still llie agent 
added to give lustre and rich refracting poAver. A little iiuui- 
gane.se is useil to bleach sand tinged Avitli iron for some kinds of 
glass. Mr. Chance gave the following as the chemical consti- 
tuent.s of Iavo old .specimens of glu.s.*} 


Silica 

I'illi century. 

ICth century. 

. 51‘GO 

54-(l() 

Alumina 

2*1(> 

8-9(5 

Protoxide of iroi 

. 1*58 

0-75 

Lime , 

8-04 

19-31 

Ai agnosia 

. 2-22 

3-43 

Alkalies 

34-49 

12-96 


Sieiuen.s’ Regenerating Furiiuce [E. C. S. col. 1105] is now 
emjiloyed advantageously in glass-making. One of them, at 
Messrs. Cliance’s glass AVorks, is 20 feet long, 10 wide, and 9 
high ; it is arranged for heating t'.ight lar{j;e melting-pots ; eco¬ 
nomy is ensured by using slack instead ol large coiU, while the 
air in and^round the furnace is kept in a purer state than under 
the old system. 

Crown Glass is now almost a thing of the post It is still 
made and used, but is being gradually superseded by 

Sheet Glass. Thi.s useful kind, introduced into Endand by 
Messrs. Chance in 1832, and nuAv lai’gely manufactured by that 
firm, hy Messrs. Hartley, and by other manufacturers, is in effect 
blown, like crown glass, but is treated in a different manner. 
[E. C. vol. iv. col. 396.] Of late yeara sheets have been obtained 
as large as 60 inches by 33. Sheet glass, however, often presents 
a rippled appearance, different from the undulating surface of 
crown glass, ovA, like it, unpleasant to eye. To remove 
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these ripples, tlie sheets are rubbed while lyinj? down flat in a 
heated state. If blown witli extra thickness, two such plates 
can be smoothed by rubbing one on another, with fine emery 
and water intervening, and can then be highly polished by 
machine-worked rubbers. The glass thus produced being harder 
and cheaper than plate glass, and equal to it in polish, has come 
cxtensivwy into use. 

Plate Glass. TJiis, notwithstanding the competition intro¬ 
duced by sheet glass, is made in laiger quantities than ever in 
England, owin^ to the adoption of various improvements. In 
1863 it was estirtiuted tliat the weekly make had quadrupled in 
ten years, and the price lessened one-half. At that <l!it(j 8r>,0(>() 
square feet were made weekly in Eii;'laiid, and 12,(K)() sipiare. 
feet imported. The (juality of Freiijli plate glass is so much 
benefited by the use of a peculiarly line sand found in that 
country, that some of the iirincij)al English works now import 
that sand, jwefeiTing it to any found in Eughuid. liy improvii- 
meiits in the Cfistiiig-tahle, plates are now made so large as 

17 feet hy 10; and, hy improvements in the annesiling oven, 
the tempering or annealing can be completed in four days in.stea<l 
of twelve. The grinding is domi with sand and water, and not 
much change has lieen made in the meclianisni emjiloyed ; hut, 
ill smoothing, the upper plati* is now worked over the lower Iq- 
machinery, instead ol by band as forinevly, no less th.an seven 
dilferent degrees of linencss of enieiy being innphjyed as the 
proce.ss advances. The polishing, wJiicli siH’cetMls (be .smootbing, 

18 also done by steam power, with oxide (jf iron as tbc inter¬ 
vening agent. 

llnvfjh Platt’: lias bei'ii the means of introducing the. use of 
glas.s in new cLrcuinstances and jiositions. Wlieii cast from .} inch 
to i inch in thickness, juid weighing from 4 Ihs. to 8 ll).s. per a(|uare 
foot, it is now used for rooting and l>aving, admitting the ]»assagc 
of light, and ycit strong enough to h(;ar considerable wc-iglit, pres¬ 
sure, friction, and concussion. When used us a pavement in 
front of lioiises and oflieea, it requires to be in small pieces, well 
set in an iron framing. 'Jbis glass being too lieavy for horti¬ 
cultural structures, shoe.t glass is usually cnqdoyed for tli.at 
purpose. 

Hollpd PUtle is a tliinner and finer kind. It is usually cast about 
J inch thick, weighing 2 Ihs. jxw square foot. TJie surface of 
the casting-tahlc is ruled, fluted, indented, or engraved in any 
one among a variety of ways ; and the molten glass conforms 
to the pattern thus produced. >Sincc its introduction hy Me,ssr.s. 
Hartley, this kind of glass lias come larg(dy into use for ad¬ 
mitting light without making objects distinctly visible, being 
thicker arnl stronger than sheet glass, .and much c.beajier than 
ground glass, for which it is now often uscil us a suhstitute. 

Flint Glass, in the two forms of hloxvn and prc.sw:(/, has not 
undergone any great change in manufacturing proce.s8e,s ; hut it 
may be observed that pressed has advauvc<l greatly on tlint glass 
in quantity in the last few years. Oheap crystal, or so-called 
cut glass, is now very largely mode without any cutting, grind¬ 
ing, or facetting wlialever, the flat surfaces a.s well as the curved 
being produced hy pressing the scmi-niolten glas.s in moulds. 

Bottle Glass, a.s .a manufacture, lias settled almo.st wholly in 
the Tyne, Wear, and Tees district, where there are about tifty 
bottle works, producing millions of dozens of bottles yearly. 
Sand and coarse alkali, obtainable very cheaply in that di.strict, 
enable the manufacturers to send into the market, bir export as 
wcdl as for home nse, wine, beer, and s])iTit bottles o*' every tlegree 
of coarseness and cheapness. The wliite bottles and ]diials, so 
largely used in pharmacy and perfunier}'^, .are. mostly made of 
flint glass, requiring more care in the selection of ingredients, 
and more skill in manipulation. 

Btaimtl Glass. MM, J\[uller and Knajqi luive labdy m.ade 
researches into the jiroductioii of a gohl-ruhy tint. Tliey have 
found that 1 part of pure g(»ld will give a ro.se-ri'd cidonr to 
100,000 parts of glass; but that the (juality of the glass, the 
temperature of mixing and melting, tlic cooling, and the anneal¬ 
ing, materially aflcct the beauty and richness of the colour. 

Bolnible or Water Glass, invented hy Hr. Fuchs of Niimherg 
[E, C. vol. iv. col. 399], contimu'S t«» he used in stereoclirome 
painting, and as a preservative coating for the carved stonework 
of public buildings; but its durability for such jairposes lias 
been brought much in question. M. Velpiaiu has recommended 
the use of this glass for surgical bandages, in preference to the 
substances usually employed : it becomes quite har<l in two or 
three houro, takes firm hold, and may easily be removed by 
moistening. 

The imports of foivi^n glas.s arc small in quantity. The 
exports of^riiisli arc clucily in the form of coarse green bottles, 


of which 600,000 to 700,000 cwts. are exported annually. The 
quantities and values of the chief kinds, for the latest completed 
year, were as follows :— 


Plate ghi^s . l,r)47,7r)7 sq. ft. 

Flint glass . 10(5,7G8 cwts. 

lioitle glass . G48,.^»89 „ 

Other kinds . 91,()G2 

GLASS, I’HYSIOAL NATURE OF. 


C 

. 100,824 

. 258,495 

. 317,657 

. 144,094 

The various kinds ol 


glass, iiiclmliiig optical, an; noticed under Oj.ass ManufacTURB, 
E. C. vol. iy. col. lh)0, and E. C. S.; also Silicon, vol. vii. col. 667. 
Some considerations on the- i’hysical Nature of Ghiss are given 
under Watj:k, E. (J. vol. viii. col. 730. See also Mr. Brayley’a 
‘Notes on llie apparent universality of a principle analogous to 
revelation, (Jii the physical nature of glass, and on the probable 
existence <4’ water in a state c,orri‘sj>oii(liiig to that of glass’ 
(‘ Froc. Koy. S(»c..’ x. 4.5(.)). In this volume will also he found, 
]). G, an abstract of a Memoir by Messrs. Fairbairii and Tate, 
‘On the resistainu; of glass globes and cylinders to (:olla]>se from 
external ])re-ssiire, and on tlie Unisile and compressive strength 
of various kimls of glass.’ 1’lie Memoir is ])rinled in full in the 
‘ Phil. Tniiis.’ for 1859. Three kinds of glass wt>re experimented 
on, viz., Hie hesl. Hint glass, common gre-eii glass, and extra-white 
crown. Tile flint was comjiosed of .'ll per cent, of sand, 22 ol 
red oxi(h‘ of h-ad, and 24 of carhonate of ]»otash ; the green of 109 
parts of sand, 42 of sulphate of soila, and 45 of carbonate of 
lime ; and the white crown of loo sand, 3S of carbonate of soda, 
and 11 of linn*. 'Pin* sjierific gravity of tlic lirst averaged 
3'0782; ol tin: si-cond, 2‘528l; and of the third, 2*4504. 

The tenacity or tensile str.iin as obtained by lixing the two 
emls of glass rods to metal blocks and ilrawing tliese ap.art hy 
adding weights U» the lower Mock, is given in the following 
table 



Least 

J)iam. 

Least 

Area. 

Jlrcnking Weight, 

l''lint glass 
(Vuiinion green glass 
Wliito crown glass . 

Jlicll. 

■57 
•53 1 
•51 

S(|, In. 

1 ’200 
i •2’2ft 

5S3 lbs, =.-2385 lbs. per so. in. 
r»;{9 lbs. = 2896 „ „ 

583 lbs. ^2545 „ „ 

__ 


1’he tenacity was also ti'.sted by subjecting glass globes to in¬ 
ternal i>rcssim*. obtained by means of an liydmulic jiunip, uni¬ 
formly ami steadily increased until the globe gave way. Tlie 
lines of fracture radiated in every direction from the weakest 
])art, passing round the globe as meviilians of longitude, and 
splitting it up into thin hands, \aryiiig from to J of an inch in 
breadth. Tlie result of these experiments g.ivo 4290 Ihs. as tlic 
tenacity of flint glass, 4800 for given, and GOOO for crown, the 
mean being 5000, oi’ nearly tw’ice tliat obtained in the experi¬ 
ments on thick bars; “a result which, ]ierhaps, correaponda 
with the dilfeiviice between tlie crushing strength of cylinders 
and cubes, and is largely attrihiitable to tlie condition of an¬ 
nealing.” 

In testing the jiower of solid portions of glass to rc.sist a 
crushing force, siiecimens from 1 to 2 inches in length, and 
about I inch in diameter, were taken. Tlie mean resistance ol 
glass to a crushing force w.as found to be 13*4()0 tons jier square 
inch, or taking flint glass at 1000, crow'u is 1124, and green 
glass 1152. Jn gelding to tin.* immense pressure put upon 
them, the sjiecimens lirst show’cd viTtical cracks, which rapidly 
increased in nuinher .ind Jengtii, splitting the glass into iiinu- 
merable small jirisiiis, and then reducing it to powilcr. Tlic 
rcsistaiice to exli:rnal pre.ssurc was also tried on cyliiidens and 
globes of flint glass, hernielie-ally sealed, and placed in a 
wrought-iron vessel into which xvater xvas pumped, and the 
pressure recorded hy a gauge. The point of rujiture was indi- 
cateil hy an explosion and iliminished pressure. The results are 
given in the follow’ing table: ~ 

Collapsing 


Diameter. 

Diameter. 

Thickness. 

prcasurc^er sq. m. 

lnchf!.s. 

Inches. 

Inch. 

O-O") 

4-7G 

0-()14 

292 

6*08 

4-70 

0-018 

410 

4*95 

4*72 

0*022 

470 

5*69 

— 

0-020 

476 

8*22 

7*45 

0-010 

35 

8*29 

7*30 

0012 

42 

8'20 

7*40 

0016 

60 





1151 


GLASS-PAPfiR. 


GLORIA PATRI. 


1U2 


The small power of resisting collapse shown hy the 8-inch 
globes was chiefly owing to tlieir g^t ellinticity. 

In a former inquiry (see Fairhaim's 'Useful Information for 
Engineers/ 2 vols.) it was fouiul tliat llie power of iron cylinders 
to resist a uniform cxtermil pressure varic.d inversely as their 
lengtlis. The same law was found to apjdy to homogeneous 


cylinders. 

Diiiincfcr. 

Length. 

Thickness. 

(.Jt.llnpsiiig 
nressiirn porsq. in 

llldlCR, 

Inches. 

Inch. 

lbs. 

4V(i 

i3:i 

0-43 

18(1 

4‘()2 


O'CM 

297 

;i-98 

M 

(i-Tt; 

382 

d-O.") 

7 

()-4(i 

.'{SD 

4'(tn 

7 

()-:g 

2D2 

3'(>9 

14 

(»*24 

8.") 

3*08 

14 

(1:1^ 

103 

;i-25 

14 

• 0-42 

J7r, 


tides being glued or cemented down upon sheets of paper. The 
three kinds difler more in the nature oi the partides than in the 
mode of making or using. [Emery ; Emery Paper, E. C. vol. 
iii. col. 857 ; Sand ; Sand Paper, E. C. vol. vii. col. 268.] 

GLAZED WARE. [Earthenware, E. C. vol. iii. col. 724 ; 
I’OTTERY, E. 0. vol. A'i. col. 07(1 ,* POTTERY AND PORCELAIN, 
Manufacture of, E. C. vol. vi. ccd. C89,] Messrs. Minton have 
introduced the jdaii of converting parian into glazed ware, when 
recpiired for ha-skets, centre-pi(*c(!H, and diversified ornaments, 
as a ni(‘an.s of ciiahling .such articles to he eu.sily cleaned ; heau- 
tifid sjieciinen.s of this kind u'ere shown at llie London Inter¬ 
national Exldbitioii in 1871. 

GLAZEIv, or GfjAZlXCl-WHEELjis .a small, rapidly rotating 
wheel, ])reM‘iitiiig a surface suitable for polishing steel and otlier 
.'iuhst.-ince.s. [Clti.kuv, E. C). vol. iii. col. 3G3 ; OlazTNO {Mdal 
(Unduij) E. U. vol. iv. col. -lOo ; Lai’idauy Work, E. C. vol. v. 
eol. IJO ; Facettixo, E. (!. S. col. 95].] 

(lliEET, a colourless discharge I'rom the urethra, often the 


eoi.nmi-iiiK U... nn.l foi.rll, in tInV lisi, II,n foinll, i "'Ti ,;v,T 1T> 7 Vm ‘ "7- 

.iBlitl., n. tlu. liflh ,unl ...=vcnlh, will !«• u In in-; ,';P-^WII), (.blvlSOlDlvS (ln,m a air.ly, tin' 

B tlml,lnnl the ,n™H,m.'nnnt.s I,,.,.,, |„,,|,nrlinn„l, the I t-i,nh ‘";j‘h.n,y n i.nine xnen to niuts lumni; e 

, would have n.nnin,l only 1.. Ihn IniVe ,,ee ... '!' - • ," 


liy 

and t; 
dicate 

tulies would liave, reijui 
crush tliem which tJie 7-iiieli lubes di<]. 

iJr, Everett lias jiublished (‘ Phil. Trans.’ j». isn) an 

‘Account of ExquTJnu'.nts on the f’lexnrid and Torsional Rigi¬ 
dity of a glass rod, leading to Hit: delerniination of tlie, rigidity 
of glass;’ while in the vuliinic for the following year, ]». I.'t.'t, 
tlie mctliotl is extended to rods of other nialcrials, sneh as hrass 
and steel. The inetluMl, which is highly ingenious, admits of lui- 
nut(' deflections being iiieasiiif'd. ('ylindrical rods aliout inch 
ill diuineter of flint glass, drawn hras-. nn<l .steel, were In-nt and 
twisted by known niechanii al coujdes, so apjilied lliatlbe couple, 
wbetlier of flexure or tension, was always nnirorni Ihroiigb llie 
whole lengtli of the rod. ’i'lie ainoiinls of bending and twisting 
thus iirodnced in a given portion (d' the rod wen- measured J»y 
the aid of two mirrors clamiteil to Hie rod, lii the e.irlier ex¬ 
periments thi!se, Jiiivroi's were made to reflect a dark Jim* jdaced 
in front of a hinijidlanie and Hie displacements of llie images 
were measured on a scn’cii. In Hie later ex[i<‘rimeiits two (ele- 
Kcopes wei ‘0 jilacnd almost vertically over the two mirrors, so as 
to Took down into tliem, and a slieet of ]tjij»er, cross-nih-d, was 
fixed in a liorizoiital position overhead. 'I lie <li-;]ilac.emenfs of 
the lilies on this sheet, as sei-ii in the leiescoj»<*s, acre then oli- 
served. From the measurements of flexure and tension thus 
obtained, tlie co-ellicieuts of elasticity and rigi<lily for the 
substances operated on were calculaleil. 

In the following table, M, a, and/: deiioli* the resistance, in 
kilograinines jier srpiare millimetre., to linear I'xtension, sht'ariiig, 
aiiiL cnhical compression I'espi'cHvidy, while fr denotes the ratio 
of lateral contraction to longitudinal extension. 




(iliiss. 

Itrass. 

Sire). 

Value 

of M 

.V'H 

10,948 

21,793 


n 

2,390 

3,729 

8,:',u 

I: 

3,r)33 

.'■>7,( «»7 

|S,7.')<! 


<T 

•22!) 

•}(i9 

•310 


With respect to iiiijirovements in optical ghis-;, n«‘ may refer 
to a notiee-by ['rofessor Stokes, of Hie. ‘ Hesearelii's of Hie late 
Rev. W. V". llarconrt—On the conditions of t lunspaVeiicy in glass, 
and the connection between the cliemical constitution and optical 
]U'o])erties of dill'erenl glas.ses,’ piihlislied in Hie ‘ Re}»ort of the 
llritisli Association’ for 187J. Mr. llarconrt's researches ex¬ 
tended over nmiiy years, and glasses were made of a large variet y 
of materials. (Ui aecount of the ineonvenieiice of working with 
silicates, arising from the diirnuilly of fusion und tlie jiasty eha- 
nicter of the fused glasses, Hie expeiiments wi*re carried on 
chiefly with ]>lK)sphates, combined in many cases with lluorides, 
and sometiiuea with borates, tungstates, molylidates, or titaiiates. 
Many of ibc glasses, however valuable for o])tieal purjioses, are 
of a Jicrishable nature or a]>t to tarnisb ; but it was found that 
disks of terbomtu of le^id and of a titanic glass formed a fairly 
homogeneous combiuatiori, with which it is intended “ to atteinjit 
the construction of an actual ohjective which shall give imagi's 
free from secondary colour, or nearly so.” So also the atteuliou 
bestowed, iu the preparation and cutting of the various glasses 
“ li.as been attended witli such good results that now it was quite 
the excui>Hon for a prism not to show the mure conspicuous 
dark linos,” 

GTiASS'PAPER, like emeiw paper and sand paper, is u.scd for 
smoothing dry substances by friction ; small, sharp, hard par- 


socket 
shallow 
fissure 

and to a Jmlc in tlm lemiiomi bone, &c, 

' (JIjISSOKS (-'A rs11 IjE, in Anatomy, the name of the vas¬ 
cular iiiemTiiane that sniTunmls Hie ves'^ids of the liver, and 
attaches ilscdf to fJieiii a.s they enter the Iransveise fisaurc, und 
are di.strihuled ihrongh the organ. 

(iliniHlIjIOS, ('dim. (d‘ ii hall), the diHC-.shaped 

microseo](ic hodies nliicli are Toiind in the hlood of animals in 
large quantity, as Hie ran.se of it.s colour. (lii.ooD, K C., Nat. 
ili.st. hiv. vol. i. Col. oOi). j 

(ILOlUfS in'.S'PEKK‘I’S, oin-of the strange sensations tliat 
occur ill fits of liNstcria. A hall .m'eiiis to rise to the sloin.'vch, 
and thence 1<* Hie throat, < r<-aling a feeling of extreme distcii.sioii 
ol that jiart. Tt i.s in pail caii.sed liy flatus, and i.s often attended 
■ hy frequent ami nol^y exjuilsions ol“ xvind. 

(.'LtiltlA IN KXUEIi.^IS, or kiijiviiuk, in its Greek fonn, 
Af!(a t’l'Oil/ta-Toif, known, to di.slingiiisli it from \\w Uloriih Vntriy 
us the Greater Doxoiogy, and as the Angelical Hymn, from Hie 
tact that its lijvt part formed the elioral ascription of ]iraise vvltli 
which a “niultitnde of the heavenly liost" supplemented Hie 
aimoiiiicement to the slieplierds of tl'ie liirth of Christ at Reth- 
lehem. The Angelical llynin belonged, until its ajipropriation 
by Hie (.'Imrcli uuiviT.sal, by right of jii'odnetiou to the Greek 
si-ctioii of the same, ami was reckoned hy the meniliers of tliat 
' communion a.s .i morning hymn, having for its couiiterji/irfc a 
shorter eiening hymn, commencing 

, </)wy aylus 

The latter portion of this cehhrated doxology, wliich is believed 
’ to he Hie eurlie.4 hymn extant, lias heen variously and incon- 
’ clusively referred to Telespliorus, hy birth a Greek, who, aliout 
I the middle of the .second Century, wa,s Ri.shoji id Rome; to 
i Hilary, Ri.slioji ol I’oitier.s, a.d. li.'il)—3G8, the ])i'obable author 
i of the Latin version ; and to Synimachiis, Hishop of Rome, 

I aI«nitA.n. oOO, wlm enjoined its n.se on all (Sundays and liolidays, 
except Advent, Hie Feast of tin- liinoceiil.s, ami Hie season of 
j Lent. Til a x'erv ancient liturgy of the Western Church, sup- 
jiosed to l,»e as old u.s the seventh century, the hymn CUnrui m 
N.irrhis is found in a jmsition which the English liturgy a.ssigns 
to it, namely, amongst the thaiiksgiving.s after Communion, when 
it was an early custom of the Church to use a psalm, anthem, 
or hymn, in iiiiilalion of the Lord's exanijile, who, after the 
.Supper in wdiicli He. instituted tlie .Sacrament, sang a hymn with 
Hi.s disciple.s. In the Eastern (flmrch this hymn is moi’c than 
lifteeii liiindred years old ; and the Church of England has used 
if, either at the b('giuning or the end of the liturgy, for over 
twelve liumlreil yeaiw. So late as Hie, time of the issue of the 
Fiv.st Prayer Book of King Edw ard V I. it was placed near the 
beginning of the Coiiiiuunifm seavico, from which it was after¬ 
wards transposed. (Moroni’.s J)hwHario Kccksirniico ] Riddle’s 
Manual of Uhriatian Anti<iiiitax ; Palmer’s Orirjinrs JAturgwr. : 
or, A ntiquitiiX of the hhujUAi lliinal; and otliers.) 

GLORIA PATRI, or the Lesser Doxology, as it is somotiines 
called to di8tingui,sii it from the Greater Doxology, Gloria in 
Hxcelds, iB a liturgical aserijition of praise, the terms of which 
were very early dictated by the baptismal formula, “ In the 
name of the Father, and of the Son, and of the Holy Ghost.” 
Tlie Gloria Patri, wliicdi is one of the earliest Christian examples 
of the tendency of mankind to mingle expressions of devout 



lies 


GLOSSITIS, QLOTTITIS. 


GLYCERIC ACID. 
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blessing and honour with the words of prayer and supplication, 
was at first a single sentence without a response; and in this 
form an apostolic origin was claimed for it by St, Basil, who be¬ 
lieved this kind of doxology to have been one of the ordinances 
or traditions, reki vapaS6<reis, the keeping of whicli by the Corin- 
tliians met the approval of St. Paul (1 Corinthians, xi. 2), who 
also exhorted the Thcssalonians to observe the same (2 Thessa- 
lonians, ii. 15). Whether this bo so or not, the anticpiity of tlie 
Olorifi Patri is understated when it is referred, as some have re¬ 
ferred it, to the Council of Niccea, the more jaobable merit of 
which assembly is that of fixing it in its present form, and of 
appending the clause “ As it was in the t)e"inning,” &c., both 
the form and the added clause being concidvisd in opposition 
to the Arians, who held that the Father had hegotten the 
Son in time, and that there lia<l conse(|uont]y been a tiiiK* when 
the Son was not. The Arians h.'id taki'ii advautiigc* of the 
various readings wliieh before their rise ha<l been allowed as 
harmless, and had ]m'ss(!(] one of tliese, “Glory be to ilie KatlnT, 
by the Son, in the Holy (llioal,” to he the shihholelli of their 
heresy. Thus the orthodox fatlairs of the Ooimcil ofNicjoa, by 
limiting the Gloria Patri to its existing fonn, are said to have, 
imjiosed upon a hymn of praisi' tlie fiirtlior signifie,ance of a 
shorter creed. In its second eanon the (Amncil of Narhonne 
(a.D. 589) decreed the chanting (jf the Glin'ia J'utri at the close 
of each Psalm, and after each division of tin* longer Psalms ; and 
the canon was so generally honoured by the (!liurch, tliat Pope 
Alexander II. (a.D. 1()(»1-107‘J) cited its universality as a reason 
Avhy a special commemoration of tlu' Tiinily was n<jl nccessaiy 
to the perjietuation of the orthodox belief. One of this Pope s 
Decretals, which is sometimes erroneon.sly attributed to Alex¬ 
ander 111. (1159-1181), testitios that “the Festival of the Most 
Holy Trinity, witli varying eiislonis in various places, Avas by 
some persons obsj'.rved on tlu'. octave of Pentecost, and by others 
on the Sunday next before the Advent of oiir Lord. The Poinaii 
Church did not observe it at any s|>ecial tinu* in this manner, 
hecause day by day the Gloria J’atri was clianted, nml other like, 
things pertaining to the ]>ruis(‘ of the Trinity.” The liynin is, 
further, o\' Impient occurrence in various liturgies, and is us<-d 
in the formularies of different Churches at the close of most of 
th(3 solemn othces. 

GLOSSITIS, (tLOTTTTTS {y\wTTa, tlu* tongue), iullamiiui- 
t.ioii of the tongue, a condition i»res(‘nl in .severe salivation, and 
as the result of the application of hot and acrid matters, but 
somelmies arising as an idiopathic affection. The inllaininalion 
ma}' be treated by ict* and iced water, but it sometimes re¬ 
quires to be relieved by free incisions. 

GLUCOSAN, C„li,(,Oji When dextrogliicose, 

previously dried at 110’, is heated for aoiiie time to 17o®, it 
gives off water and heconies converted into glucosan, eon- 
taniinated, howeAer, Aviili small <[iuinUties of caratnel and un¬ 
altered glucose. 'J’lie fonuei- is reiuoA'able l>y treatment AA'itli 
charcoal, and the latter by fermentation Avitli y»‘ast. Glucosan 
fonns a colourless mass, liaving scarcely any SAveet taste. It 
does not feriiieiit in contact Avitli yeast, but is recoiiA'crb'd int«) 
glucose by treatment Avitb <lilule acids. When heated Avith 
acids and alcohol, conipoiiiid etliers aie obtained related to 
glucosan in the same manner as the manitanides are t(» manitan. 
(Gelis, Goiiqyf. Itcnd. li. 3111; Perllielot, Ann, GJiitn. Phifs. pl] 
Ixx. 9(1.) 

GLUCOSE, C)JT,./)„ [Grapk Sitah, Iv (’. vol. 

vii. col. 883.] This is a K]H!eies of sugar AvhicUis fbund in honey 
and in the juici' of certain ])lants. It is also ]>roduced by tin- 
action of dilute acids on cane sugar, starch, dextrine, &c. There 
are two Am-ieties of it distinguished by tln^ir action on ])olai i/.ed 
light, namely, dextrofflucose, which tunis the plane fff pohiri/jitiou 
to the right, and. Umoijlmose., Avhich turns it to the lel't. 

Dextrooi.uoose, being crystalline, is easily separated from 
the uncrystallizablo la)voglucose, and may readily be oljtained 
pure by repeated crystallization from its aqueous .solution. 
It then forms opaque wliile grantdar masses com]>osed of the 
hydrate CjHjjOg+aci. It crystallizes, hoAve.Aan’, from <lry alcohol 
in microscopic ncedl(*8, Avhich are anhydrous, and melt at IIO”. 
It is much less soluble in AA^ater than cane sugar, and its taste 
18 much less sweet. As above noticed, it turns the plane of 
polarization to the right. 

L^voglucose i» isomeric with dextroglucostJ, and invari¬ 
ably accompanies it. When cane sugar is heated with 
water or with dilute acids, it is resolA'ed into dextro- and laevo- 
glucoso, and at the same time loses its doxtrorotary power, and 
acquires a ksvorotory one: this is owing to the specific rotary 
power of Isevoglucose being greater than that of dextroglucose. 

ARTS AND SCI. DIV.—-SUP. 


On treating with calcic hydrate the solution of inverted sugar, 
prepared by the action of dilute acids on cane sugar, a calcic 
compound of lajvoglucose is formed which is solid, so that it 
may he readily separated from the comsponding soluble com¬ 
pound of dextroglucose. On decomposing the former by oxalic 
acid, laovoglucose is liberated. This is a colourless, uncrystal- 
lizablu syrup, Avliicli dries up to an amorphous mass. It is much 
sweeter and more soluble in alcohol than dextroglucose. 

^ QLUCOSIDES, a leriu applied to certain vegetable prin¬ 
ciples AA'liich, Avhen heated Avith dilute acids, decompose, yieWing 
glucose or some other saccharine substance, and also a product 
peculiar to each individual gliicoside. We must refer onr readers 
to Omeliii’s ‘Handbook,’ xv. 311, or Watts’s ‘Diet. Chem.’ ii. 
8(55, for a list of tlu*, sixty or .s('venty glucosidcs at present 
knoAvn. The most iin]>ortaut of tlu-iii) however, Avill he found 
de.'.crihed in iirticles in this Cyclopaedia and Siqijdement. 

GLUE. (Gelatine and Gi.ue, E. C. vol. iv. col. 327.] M. 
Wiediiiihuscli lias recently becui (‘iigagctl on (-xperiments liRAung 
for their object to obtain a better test for the, strtmgth and ad- 
liesiA'cness of glue than tliosi; Avhich are usually adopted. It 
has generally been .su])posed tli.'it the gelatinous element in 
glue is the. only source of its stn-iigth, and that the moi'ket 
Value can at once be <let«‘i-ininc-(l il‘ the ]U’()j)ortion or per¬ 
centage of gelatine is ascertained. Various agents—alcohol, tan¬ 
nin, .sllJ])hat<^ of soda, suljihate of lime, and metallic solutions 
—are employed for this determination. M. Wic-denhuscli is, 
hoAvever, of opinion that tlie tenacity t)f glue dc*])ends on 
other causes besides the prf)portioii of g(datinc ii contains. He 
has described, in Dingler’s ‘ Polvtechnisches Journal,’ a more 
elahoratc test, a]>plied through the medium of apjiaratus con¬ 
st rucled ))y Desaya of N(!idelberg. Small sticks of tine plaster 
of Paris arc made, exactly alike in size, shape, au<l strength ; 
they are <lried, .‘in<l kej)t in a siopjK'red bidlle till reipiired for 
us(‘'. AVhen glue is t(» be test('d, it is nudted, and a plaster 
stick thoroughly satuviiled with it. A small mechanical ap- 
jiaratus is then set to Avork to break Uk* sticks at a measured 
si»ot, and in a preK(.-rjbed Avay. Jf a dozen or any other number 
(»f sticks, saturated with an eipial number of <lillerent specimens 
of glue, ar<‘brt)kcii in tliis Avay, the meelianical force cx])eiuled 
ill etlecting the lireakage Avill measure the ailhesiA'Ciiesg or 
strength of the glue, Avitlunii any atteiniit to determine the 
j>oi‘-c.entage of gel.-itiiu'. 

GLlJ'r.ElbS {y\QVT6i, tlui bulLoc.k), in anatomy, the name 
given to three muscles of the lii]i Avhieh form the hulk of the 
Imttock. The vessids and lu-rves »)f this part are called (jlntwal, 
GLUTAMIG A(nj), (bJT„N(.)., iormad 

along AA'ith tyrosin and leucine l)y l.>oilii)g Avheat gluten Avith 
dilute sulphuric .acid. It dissoha's in about one hundred parts 
of AA'aler at ITr, and is much less solubh' in alcohol. From its 
.-upioous solution, Avhich has u strongly aciil rcuclion, it separates 
in anhydrous crystalline criids (-(nnposed of shining lamina?. 
It melts at 135" to 1 HP Avilli jiartial decomposition, and forms a 
crystalline copper salt. GIntaric (icid, C'.,!!.,()., {2llG, is 

f(»rmed 1)V the action of nitrous aciil on a solution of glutamic, 
acid in nitric acid. Tt is very soluble in AAaiter, and crystallizes 
Avith dillicullv. (RitIhausen, Jto/r. /V. C/oo??. xeix. *154; ciii. 239; 
evii, 218; ;iiid /.cits. Ghnn. (2] iv. 529.) 

GLUTAIUG A(.TI). (Gli tamk’ Arm, I'k (.I, S.] 

GI.UTEN-J5JI.KA1), a bread made of gluten, Avith the ad¬ 
mixture of a certain qiiantily of starch. It is ]>rescribL'd as an 
arliide of diet in Jhahilm nutlihn^. 

GLVC.U'iJtALS. (Compounds analogous to tlie Acetals, pro- 
<Iuccd by healing glycerin Avilli aldehydes to about 20LP for 24 
Inuirs, acctoffbfrcral, I'nh'rotjhjci'rnl, and hi‘n..o(flijeeral, have been 
obtained, (ilamitz-llarnilzky ami Meiischulkin, IlnlL Soc. Chim. 


12] iii. 253.) 

GLY(IEIU(J A GIT), GalloO^ = 


(Oiyio 
I Cllllo 


^COllo 

[E. G. vol. iv. col. 411]. This acid, Avhich is monobasic, is tlie 
second member of the glyoxylic serie.s, ami bears the same 
relation to glycerin that acetic acid iloes to alcohol. It is lonned 
by ilie oxidation of glycerin, either by treating it with nitric 
acid, or by heating it Avitli bromine ami water. 


(CH,Ho 

< OIIHo -f- O., 
(CHJIo 
Glycerin. 

(C,U,(\,ZH0 + W 


(Cll.Ho 

<CllHo -f OH,. 
(OOHo 
Glyceric acid. 

+ SHO). 



1155 




GLYCOGEN. 


1156 


"When (ligestwl at 100'’ with coiicentratttl hydriodic acid it is 
converted into ioJojiropjonic acid, | and by the action j 

of phosphoiTc (;lj]oiid(' into clilorojiropionic acid. (Bartli, A)i». 
Charii. Phttnii. exxiv. 341 ; Moldciihauer, do. cxxxi. 223 ; AVichel- 


Chnrn. Pnnnu. exxiv. 341 
haus, do. cxxxv. 21H.) 


(ClUTo 

GLYCKIIIN, CJIsO^ == {Cllilo [E. C. 

(Cilijllo 

vol. iv. eul. 411], Glyeerin ia a trihydric alcadicl, that is, con¬ 
tains Ihit'c S(!njiniolccu]e.s ol liydroxyl united with three diderent 
carbon atones ; only one, other alc(jhol of this e.las.s is at present 
known, nanudy, uinylgly(*<‘rin. As (glycerin eontain.s IhrM: of 
hydroxyl, it is evident that by i'(.‘])la{;itio oik*, i wo, or tlirei* of 
these by a b.'iloo^*iij sue.b as eblovine*, we may ol»tiiiii lliree dif¬ 
ferent ethers. Tlio lirst of thes(^, woiwfhlorlujdrin, (-'aJljClOjj^ 


(ClUd 

< CHHo [K. C. vol. iv. col. 4141, is ftti 

ICHallo 


iind to l)e i<lentieal with 


inoiux’.hlorinated ]tropylie. lylyeoi, j and is eon- 

verted into jn-ojiylie g1.>eol, jcil Jb» by the 

action of sodium amalgam. Ihrhhirhiitlrin, (.’,,11,,C1.,()., == 

< Cllilo, tlie .sc’(.ond ol these, in which two of the li\droxvl are 

(01I,(d 

replaced by cldorinc, is ])robably the same as diebbu-inated 
isoj)ropylift alcolud, I C(ClI.lci)TTHo .‘-i'lce it 

is converted into is(.propylic alcohol by the action of sodium 

rcn^ci 

amnlgain. Tnvhhii'lnjih t',,Jl 3 <'lj ■] CHtd , is the third 

haloid ether, in wliieli all tlie iiydroxyl is rejdaced hy the 
halogen. A fourth class of ethers also cxi.sts, elo.sely related to 
those. The chlorinated one is formed by re]>laein<»*two of the. 
chlorine in trichlorliydrin by oxvgeii, thus forming (/>l<-hlorJni- 

(CI1,CI 

drin, or (ihjirn/lii: nxi/rhloriih', ('ll.('!(.) {CH... Ki»i- 

(Cll, 

chlorhydrin, or oanitn-hhjrlnidnHihiritlr, is prejiansl by treating 
dichlorhydrin Avitb bydroelilorie aci<l gas, or bett<T, by the 
action of ]iotassic bydrixle on the same compound. It is a 
mobile Ibiuid b(»iling at lU)", ajul is nearly insoluble in water. 
Of the corresiamding bromine and iodine compounds whicli 
have been prepared, Irihrtnidujdrui b;is been ]iroved by Henry to 
be identical with Wniiz’s allylie tribromide. (Loureiiyo, t'o/apt. 
Hold, lii, 1043 ; I’ntl’, Hiifl. Sue. ('hnn. (:ij x. 123 ; llebonl, Ann. 
(Hi, ini. Vlii/f,. (3| lx, 5 ; llenrv, Ihul, ('Inin, (hit, hir. iii. 2J)H and 
(501.) , 

GLVtJKHlNF/. J’esides the iiscfnl jmrjtose.s in tJie arts 
noticed under (rnvt'Eurxr, (K. (’. vol. iv. eol. 412), glycerine is 
now maile availalde in linmerous ways. It is used instead 
of Water to soften uiodellei's clay ; to maintain collodion ])lates 
in a j)roper state, of moislui’e for ]»liotograpliie. ]>uipo.s»*s tluring 
several days ; as an external ap])li( ation in alleetions of the .skin 
and the ear; and inti-nially as a solvent of many medieines. 

ruRcher, a Gei’inan elieniisi, lias ibnnd that when gelatim* is 
mix(‘tl witli one-foiiith its weight of glycerine, it Joses its brit¬ 
tleness, and liecoines iisid'nl for many additional purposes- 
in bookbinding, in leatherdri-ssing, and in giving ela,sticity to 
various subslanees ; wla-ii <lry, tin* mixture has many of'Uie 
properli»*H of india-rubber. Mr. ll.'is<-l(leii «le.seribed to the 
J’lmrinaeeutical SiM-iely, in iSOCi, a mode of combining tbi'.se 
two substances lor cajtsuling liottb's mid ])bials. Gelatine being 
too brittle by itself, glMerine. is added, in the ]iro])ortion of 
li 07 .. of the latter to 1 lb. of the fornuT, melted xvitli a very 
little water. AVhen tlie mixture is nu lled, it is applied to the 
corked bottles in the same way as wax, the bottles being dipjied 
several times until the thickness is siiflieieiit. It will lier- 
metictilly seal the bottle, Avliether the cork is driven down Jiusli 
or not. Many advantages attach to this mode of ca])8uliiig. 
Tlie mixture being transiiarent, a name or trade-mark might 
be branded or printed on the to]) of the cork, ami rendeicd 
visible through Uie cnp-siiJe. Bitter aloes might be added to the 
nielted mixture, for cai)sulcs wJiicli are likely to be attractive to 
insects in hot climates ; xvliilc other ingreilients might be used 
as soleguards against other attacks. Different colouring Biib- 
stances heing introduced, the capsules might be made a sort of 
index to bottles containing different liciuids. 


GLYCERYL, (C;//,), the triatoniic radical of gly¬ 

cerin and the glycerylic compounds. [Glycerin, E. C. S.] 
GLYCERYLIC llYDRATES. Besides glycerin, which is 
the normal hydrate, three othera are known. They are derived 
from glycerin hy elimination of the elements of water, in the 
same manner that the polycthylenic hydrates are formed 
from ethylic glycol. They are called dullycerin, (C 3 H 8 )aH 4 Gj 
» diifli/ciili’, ((' 5 lt(i)aH,j 04 ] and ti'iylyccviUf 

(C.,H.,) 3 ll„ 0 , I’osnectively. 

GLYCERYLTC OXYCHLORIDE. [Glycerin, E. C. S.] 
GLY(?ERYLIC SUL?HYDRATES, Thioghjeerins. These 
conijiounds are produced by the action of potassic sulphydrate 
t»n mono-, di-, and trichlorhydrins, and may be regarded as 
glycerin in which the oxygen is partly or wholly replaced hy 
sylphur. Monothiuglijeerin., CglIgSOjj (Cg/ZgiSjCj, dithioglyccrin, 
C 3 lJ„S ,^0 ((\Jf^SJ)^), and ti-ithioi/lijccrin, CgHgSg (C^flgSg), are all 
.syiujiy li(iuids, readily soluble in alcohol, sparingly soluble in 
Avater, ana in.soluble in ether. (Carius, Ann. Chem. Phai'in, 
exxii. 72, e.vxiv. 222.) 

(JLVCJDK.! ETHERS. A class of dihydric ethers closely 
vi biti-d to tlie glycerylic ether.s, and formed from them hy the 
action of alkali.s. 'J'lu: most im])orlunt arc epichlorhydrjn 
[CJ I, VC ERIN, E. 0. Si, ei)ibromliydrin, and epiiodhydrin. 

GLYG()(UiN A^dTHE. [ Glycollic Acid, E. 0. S.] 

(1LYGO( )I X E. [Gi.YCocoLL, E. 0. S.J 

GLYCOGOLL, Uhjr,orinc, ainidoghjcollic acid, Glijcollamic acid, 
(\ll,NO,= j cfitloNll..[CH,(C0Uo)] 

[E. G. vol. iv. col. 415.] This acid is formed by the action of 


ammonia on chlorucetic acid or bromacctic acid. 


-f 2NHg = 


(CH,(NH,) 


NH4,Br. 


Jlromaretic 

acid. 


(^JIO,Cjr.^Hr(J, -f 2.V//g = 1W,(.UH^K()^ + 

and also by heating uric acid with strong hydriodic acid to 170'’. 
On heutiiig <‘thylic chloracetate Avith ammonia, ethylic ylycol- 

lamaic | produced, whilst chloracetic acid and 

ethyluniine, on the contrary, yield ctliylgliivollamic acid, or 
cthijhibjcorinc | ^Vhen pure, (ithylglycocine crys¬ 

tallizes from alcohol in indistinct laminos, Avhich have a sweetish 
taste, and melt at about 1(50" Avith partial decomposition. Like 
glycociiie it roi’ins com])ouuds Avith metals, Avith acids, and with 
sails. Gorrespoiiding methyl and i)heuyl compounds have also 
been obtained. 

The action of ammonia on cblonvcetic acid produces not only 
glycocine or amidoglycollic acid, Init also ((iiudodigh/collic acid, 
G.;H,N()4=NH[G‘11‘(G(JTIu)| 2 (2y/G,(yfgA7.g, and auiidotri- 
illijrollir acid, (;„I1„N()„ = N(Gll,(GOHo)]g 
'Pliev arc both ciystalline solids, less soluble in water than 
glycocine, and insoluble in alcohol or ether. (Heint/, Ann. 
(Hum. PJnirin. cxxix. 27, cxxxii. 1, cxli. 355, exxii. 127, and 
j exxiv. 207.) 

! GLYGCXJOLLAMIDE. [Glycollic Acid, E. G. S.] 

(} LYGOGYAM 11)1 NE. \ (1 lyc x yamink, E. G. S. | 
GLVGOCYAMJNE, GgiVNgO., When a solution 

containing cvamimide, GNall^ (tand glycocine, GgllgX 
I is left to itself for u few days, tlie Iavo unite, ami 

; eohuule.ss crystals of glycocvamiiu; uiv formed. This compound, 

; AAdiich is honUilogouH Avith creatine, is insoluhlc in alcohol, only 
I .s])aringly soluble in cold, hut more readily iiidiot Avater. TJie 
hydrocliloratc, GgllgNgOjjGl {(>^,1101), crystallises in 
rbomboidal prisms, and when heated to 1(50° loses water and 
becomes converted into glycuci/iniiulinc hydrochlorate, GgllgNgOCl 
Ohjeocyamidine, CgH^NgO (fyi’gNj.G,), is ho¬ 
mologous with creatinine, and hears the same relation to gly- 
cocyamine that creatinine does to creatine. It is easily soluble 
in Avate.r, and form.s a ci-ystalline double salt with platinic 
tetrachloride. (Strecker, Comvt. Rend. lii. 1212.) 

OLYGOGEN, Animal starch, Animal dexiiiv, he][>atin, CgH^oOs 
(C'lgi/ioOjo)* This substance is isomeric with starch, and occurs 
in the liver and placenta of animals, in the muscles of the 
cmhiyo, and in molluscu. It is a white, mealy powder, neutral, 
inodorous, and having a taste like that of starch. It is insoluble 
in alcohol, but forms an opalescent solution with water. On 
boiling Aiuth acids, it is first converted into a substance cor- 




GLYCOLIGNOSE. 


GOBLIN. 
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responding to dextrin, and ultimately into grape sugar: other 
substances are produced, but only in small quantity. 

GLYCOLIGNOSE, On exhausting 

the wood of the spruce fir, Abieg exceisa, successively wth dilute 
acetic acid, alcohol, and ether, a yellowish-white substance is 
left, which is the glycolignose free from cellulose. Whtai boilt;»l 
with hydrochloric acid it splits up into glucose and Ivniusr, 
CigHMOn ((4<ii/aoOa2). The latter is reddish yellow, insoluble 
in ordinary smvents, and only yields a sniull rjuuntity of cellu¬ 
lose to ammoiiiacal cupric solution. 

GLYCOLINIC ACID, {CW\)> >'.y 

Friedliinder to be formed liy the action of sodium amalgam on 
ethylic oxalate. Eghis, on repeating the exiierinient, obtained 
considerable (|uantitiea of glycoUic acid, but m) glycolinic acid. 
Debus has recently shown, by a careful and exhaustive research, 
that glycollic and tartaric acids are produced in this reaction, 
hut no suhstance at all resembling FricdUlnder’s glycolinic acid. 
(Friedlander, Jour. Pr. CJiem. xciii. 65 ; Egliis, Dent. Uhem. Ges. 
her. iv. 680 ; Dehus, Jour. Ohein. Son. xxv. 365.) 

GLYCOLLAMIDE. [E. C. vol. iv. 422, and Glycojllic Acid, 

^*GLy(]oLLIC ACID, Oxarefir acn?, (^.,11,0, = | 

(HOjCJI^O^) [E. C. vol. iv. col. 4211. Besides the methods 
already mentioned, glycollic acid, ^\']lich is tlie tirst (»f the 
normal series of lactic acids, is formed hy the action of .-ilkalis 
on glyoxal and glyoxylic acid. It is also found amongst the 
jiroducts of the action of nitric, acid on acrolein and on glycerin, 
and may be obtained by treating oxalic acid with .sulpbnric acid 
and zinc. 


jOOITo . jj _ )CTLJlo , 

jeOHo + "" (COllo + 

Oxalic acid. Gl) collie acid. 

('2H0,CJ\, + AJl -f 


+ OIT,. 


Ethylic glycollate, wlnm treated with ammonia, yield.s ijlijeol- 
luniidej CjITj^NOjj — | ^ ihe saiiio com¬ 

pound is also jiroducod by tin* uclion of heat on amnionic tar- 
tronate with simultaneous e\'oluliou of carbonic anhyilriile 

and water. Elhoxacdk aeid^ or dhijbjhjeullic acid, | 

[Ethoxacistiu Acid, E. 0. S.), and indhoxaccik wid, | 

are, both closely related to glycollic .acid, a.s vdll be readily .seen 
by a conqiarison of their slructural formulae. (Ili/riiciiKniiide or 

ghjcocolUmide, j (^ ■ is formed, 

together with amidodkjhjcollodiamide, O^lIyN^Oa 
and amidoirujlytndlolriaviide, ('oll,. 2 N ^03 ''.V 

action of an excess of alcoholic solutioii ol ammonia on ethylic 
nionocliloracetate. With platinic ttetrachloride it ftirnis a Vtm- 
double salt, which crystallizes readily in monocliiiic piisni.s. 
An aqueous solution of glycolluniide easily decomposes, yielil- 
ing glycocine and ammonia. (Dessaigues, Gouq^t. Mend, xxxviii. 
47; Wnrtz, do. xliv. 1306, aiul Ann. (/hem. J*k(tnn.. cii. 366; 
lleintz, Aim. Chevi. Pharin. cxlviii. 177, cl. 67 ; clii. 32.5,) 
GLYCOLS, the generic name apjilieil to the diliydric or 
diatomic alcohols of the iatty series. They may be regartlcd as 
derived from the saturated hydrocurboua by the replacement of 
two atoms of tlieij* hydrogen Iw lu'o of hydroxyl, and aic repre¬ 
sented by the general ftmunla C„ll 2 ,.ll 0 jj. 

Formulai. lioilin" I’oinl. 

Ethylic glycol or ethyleuic alcohol CgllflOa (C*ir,/C) 197'’ 5 
Propylic glycol or propylenic al cnhol CaH(() 1 Hy”-! 89° 
Biitylic glycol or butylenic alcohol 183°-184° 

Amylic glycol or amylenic alcohol C)177 ’ 

Ciiproy lie glycol or hexylenic alcoliol ( IqU 267° 

Caprylic f^>v.olor octyJenicalcohol 2.55°-240°. 

In tliis list, which comprise.s the glycols at present km)Wii, it 
will be observed that the boiling points of the lust four glycols 
exhibit the singuhu’ anomaly of becoming lower as the molecular 
weight increases. This probably arises from the tlilference 
in their constitution; the ethylic glycol is a normal glycol, 

I CH"Ho ’ pj^opyhe glycol appears to be a secondary 

alcohol of the formula | since it yields lactic acid 

J oxidation. [Ethereal Salts and Ethers, 

E. C. S. coL 908, and Glycol, E. C. vol, iv. col. 416.] 


GLYOOLURIC ACID, C,NA08 and 

GLYCOLURIL, C^NJl^O* (CXSeOJ. Glycqluril is pro¬ 
duced when a solution of aliantoin, acidified with sulphuric 
acid, is heated witli sodium amalgam. It forms colourless 
octahedral crystals which, when boili'd with haryta water, split 
up into urea and glycnluric acid. Tlic latter may be obtained 
in coloiirlc.ss tran.s])arent crystal'^. (Rheineck, riwJi. Chem. 
]*harm. cxxxiv. 219.) 

GLY^CYJIRETIN, C, OJ. On boiling gly- 

oyTrliizin [E, (\ vol. iv. col. 4191 with dilute acids, it splits tip 
into glucose anil glycyrriitin. Tin* latter is a ycllowisli brittle 
resin, insoluble in water, but solubb* in ab oliol and in dilute 
alkaline solutions. ((Jornp-Bcsaiiez, Ann. t-hcin. PJiarm. cxviii. 
236.) 

(iLVOXYUC ACtl), C.H.d, = | c'^Ho’ 

[E. C. vol. iv. col. 419], This acid is ibrineil, amongst otlioi* 
l>roducts, by the action of nitric acid oii alcohol, glycol, glyoxal, 
and glycerin, and along with glycoUic acid, by the action of 
nascent hydrogen on oxalic acid. It i.s a viscid transparent 
syruj), readily Holubh*. in water, and forms numerous crystalline 
salts with the inetal.s. It.s a<|ueous .solution dissolves zinc 
without evolution of hydrogen, zincic gycollate being lormed. 

GLYPHS (Greek, yKotpu. to hollow out), the perjicndicular 
flutings, or grooves, in friezes oi the Di>ric order. In the Par- 
tlifiion, and in entablatures of Grecian anhiteclure generally, 
two grooves arc cbannclled on slightly projecting tnldets, with 
a hali-groove champtring otf each of the outer edges. These 
tablets, which are arranged at e(pinl intervals along the frieze, 
are calleil Trit/hfjihs, the spiice.s )>ctween them MeJojicn, [Gun- 
ciAN Anc iiiTECTniiii, E. vol. iv. col. .530; Collmn, E. G. 
vol. iii. col. 44, the Greek triglyjih being iignred in the hitler 
article at col. .51, the Roman at col. 47.] 

GLVPTIG, or GLVPJTIG, AR’l’(from to engrave), the 
art of engraving preciou.s stones |Kn(IU.\vf,d S'I’dNIW, E. C. S.J 

GLYI'TGTIIEGA (Freiicli, (kijjiUdhkjm), a collection of en- 
gr.ived stones. 

GLVtSTER. The glyster, clyster, oi- enema, is tin* liouid, 
snn»k(', or gas thrown into llie rectum, or lower bowel, to relieve 
constipalioii or exjiel llatus ; also to alford nourishment to the 
system, or introduce active medicine,', cbielly in cases where the 
passage by the gullet is obstructed by spasm or organic disease, 
or llu; stomach frtmi a.iy cause rcji-c.ls the matters taken into it. 
Glysters should con.sist of warm Liquids, and their quantity, for 
an adult, should be from half a pint to a. ]>int. When the object 
i.s .simply to relieve coiJsti]>iiLion, warm water may lx* em]>loyed; 
but, as a rule, s(»m(‘ thin mucilaginous or glutinous Iluid is to be 
])relerred, such as thin gruel, linsi'cd tea, barley water, rice 
Avater, or decoc.liou of marsh mallow, which form a .suitahle 
I vehicle for active, medicines. In such works as‘ I !ouley’s Gyclo- 
1 ]Kedia ol‘ Practical Receijds/ a large number of fornuiiio will be 
found, classed umler the beads of AiK'iient, Gathartic or Vermi¬ 
fuge, Sedative, Ainxlyne or Is'aivolie, Demulcent or Emollient, 
Nutrient, Anti.sj)u,smodic, and Aiiljsi!])tic. Among the more 
.active medic.iiies introduced into the sy^timi in this w.'iy may bo 
mentioned the infusion or smoke of tobacco, chietly used in 
cast;s of hernia to jirodue.e a fainting st.ate and relieve spasm. 

Enemata are usually introduced by a syringe, bhuldcr, or 
liolloAV elastic ball, to ivliich a short pi|ie, with smooth rounded 
end is attacheil. The Inass swinge with elastic tube is one of 
I the most idegunt forncs, and the elastic ball and pipe one 
j of the mo.st convenient. A simydi* tube, with fiinnelled-month 
I and rectum pipe is also in nsi*. It acts on the simjtle })rinci])le 
1 of liquids linding tlu'ir own level, ami is therefore etticieiit in 
proportion to its length, d'obacco-.smoke or other gaseous matter 
may be injecte<l by means of a, doubb' bellows supplied with air 
from a small funnel under which the smoke or gas Is being formed, 

I or a small gasometer may be* e.oiinecled with tlie rectum tube. 

[ GOBELINS TAPEStH V. (TADiisTity, E. (I vol viii. col. 21.] 

GOBLJN, a sort of demon, called in the French tjohclui, 
and in luediieval Tsitin //ol/cha as, which npjiears to have had 
a character for silliness rather than malice. This form of spirit 
is, by some, considered to be the later represeniiitive ol the 
fauuus of tbe older myths. Ordericus Vilalis (v. 566^ states 
that the demon which Avas expelled from a tonqdo ol Diana, 
still lurked about the site of its I'onuer abode, and by the merits 
of St. Taurinus Avas forbidden frorn doing injiuy to any one. 
Cassianus, in the same way, sijeaking ot unclean spirits, com¬ 
monly called fauns, which he says are evidently enticers and 
sportively inclined, tle.scribes how they sit about the ways and 
take pleasure not so much in tormenting os in deceiving and 

4 E 2 
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illuaionising mankind. Hence, harm leas deception and perhaps 
practical jokes arc attributed to their agency. Tlie gohlin 
enters into almost every nation’s folk-lore ; and we find it, in 
some of its many forms, in the Scandinavian, the ancient 
Indian, and extensively in the unwritten literature of all the 
harharous peoples of the present day. 

GOBEL^S PYROPHOnUS, u mixture of lead and charcoal, 
in which the metal is so minutely divided that it takes fire on 
cxj»osure to the air. It is made by heating the tartrate of tea<l 
to <lnll redness in a close; tube or vessel. 

GOLD MINING AND METALLURGY. In the. Nat. 
Hist. Division [E, G. and E. G. S. |, (lie relatitin of goM to ge¬ 
ology is treat(;d somewhat fully. 'IMk' region of (‘idiiornia eou- 
tinues to be the. richest gold-held, alllmugh the yield is nol now 
ao large as in some former years. Between .and the 
quantity sent into the market from th.d part of America wa- 
.30,1)45,()()0 ozs., value l47,(l(KMHl(i/. 'fhe rirhe.sl year wa.^ 
when the yield was in value 14,()(«>,(»)(»/. ; in inhO it barely 
exceeded r),()()0,(H)()/. An incii'ase lias taken jdace between the 
last-named year and I}s72, diu' in some measure to (California 
being, tbrongli its port of sliijunent id San Franeiseo, ejedil.ed 
with itart of the gohl ri'cently found in the states and territorie.s 
of Oregon, Wasbington, Montana, Idaho, Utah, and Arizona. 
In BritisJi Golumbia tJie gold workings (d‘ the Eraze.r River dis¬ 
trict are being dovoloj>ed but slowly, owing to the scantiness of 
the pojiulation and the ditlie.iilty of access from Vancouver. Jn 
other jmrts of the American continent there luts been no material 
increase of gold-mining witliin the last few years. 

In Australia, Victoria is by lar the. richest of the culouies in 
gold yield. Il.s ])rodiice between LSb I and 18(17 was 33,9()(*,(M)() 
OZ8., value 13(1,(100, 000/. Here, as in (Adifornia, the early degree 
of ricliuess lias iiut been maintained ; (be fjuanlily fell from 
2,98.3,090 ozs. in IHoO to 1,34.3,1.30 oz.s. in 1803, and 1,281,811 
ozs. ill 1870. Tlie miners ascerlained to be employed at the 
Bcveral diggings varied in the last live years from about 73,000 
to 00,000, giving about 21 ozs. of gold jier niati ])er annum, if all 
were e<[uarized. Gn the fitli of .January, 1871, a magni/icent 
nugget, weighing 1,717 ozs,, was found at .lohnstown, Ingle¬ 
wood—the hugest but two yet re.cordeil. In the neighbouring 
colony of New .Soutli AVah's tlie yield, miielj .smaller tJiau in 
Victoria, is in like manner lesse.ning. 'I'lie ollicial aceount of 
the gold received at (he Sydney Mint by escorl in len yeans 
W'tts as follows 


Oz. Oz. 

1800 330,.372 I 180.3 280,810 

1801 402,034 I 1800 . 241,489 

1802 37.3,338 I 1807 222,713 

1803 423,407 ' 1808 . 229,7.39 

1804 310,430 1809 224,380 


In the present year (1872) (jiiarlz of great ricline.ss has been ili.s- 
covereil in some parts of New Soutli M'ales, giving a renewal of 
activily to gold-mining in that cidony. Tite oilier Australian 
colonies yield quantilies too small (o cull for notice. In New 
Zealand gold-mining is .steadily increasing ; two jiit-ci-s of quartz 
from that colony, shown at the Jjoiuloii International Exliildtioii 
iu 1872, were so rich in gold us to be. worth 1,000/. 

In Africa, the gohl dust of the western coast h.ns long berni 
known ; but attention is noAval.so being directed to regions soutli 
of the cijuator, and nearer to llie eastern than the western roa.s(. 
Carl Maiich in 18G(i discovered gold hirther to the. soidh, at a 
spot acce.ssih]e from Nalal ; and towards iJie clo.se of 1871 he 
made a similar discovery at Zinihahye, ahout 20'^ S. hit., 32’ E, 
long., about 100 inihjs north of the river Linijiopo, and 2(K) miles 
from the port of Sofola on (In* east coast. 

In Asia, tlie gold mines of Siberia are increasing in import¬ 
ance ; but iu other jegions (lu; (puintity of jirecioiis metal 
obtained docs not vary imicli from year to year. 

In Europe, the Auslruiu dominions continue to take the lead 
as a gold-producing country. Wales has had a temporary excite¬ 
ment in connection with cojiper mines near DoJgelly, wliere a 
little gold quartz has been met with. It has been found, how¬ 
ever, that the quartz crushed and triedha.s yielded little more on 
an average than half an ounce to the ton ; and the miners admit 
that “ more gold has been sunk in AVales than has been found 
there.” The Briti.sh mineral statistics for 1870 record only 
191 ozs. of Welsli gold, obtained at GwyniVnydd. A similar 
disappointment has attended a search for gold in Sutherlaiid- 
slure, near the northern extremity of Scotland. 

The recent produce of the chief gold-yielding countries has 
been adveiled to in some of the foregoing paragraphs. The 


following is an estimate of the total produce at four different 
periods, taken from Mr. John A. Phillips’s * Mining and Metal- 


lurgy of Gold’ (1867) 

1800. 

1860. 

1860. 

1865. 


Troy lbs. Troy lbs. 

Troy Iba. 

Troy Ibg. 

Rus-sian Empire . . 

1,440 

6.3,600 

6(5,000 

69,609 

Austrian Emjiire. . . 

3,400 

3,600 

.3,.300 

5,5(M) 

Rest of Europe . . . 

100 

100 

350 

37.3 

,Southern Asia . . . 

10,000 

25,000 

2.3,000 

25,000 

Africa. 

600 

600 

4,000 

4,000 

Chili. 

Bolivia. 

I’erAa. 

7,300' 

1,600 

2,400 

, 34,000 

34,000 

34,000 

New Grenada . . . 

Brazil. 

Mexico . 

('alil’oniia. 

12 ,(i00 
10,000 
4,300 i 
nil 

208,000 

187,000 

210,000 

Lest of United Stales 

2,9.30 

2,950 

100 

140 

N ovii Scotia. . . . 

nil 

nil 

nil 

2,070 

Biilisli (A)liinibia . . 

nil 

nil 

20,000 

11,000 

Australia. 

nil 

nil 

217,.300 

1.30,000 

New Zealand.... 

nil 

nil 

2.3,OOO 

41,400 


Many of these (iguies are evidiaiily mere rnugli a])proximati()nH, 
maile in tlie ab.sence of ollicial data. The. total cjuaidity of 
gold ill exisleiiee at .'Several (l.ati's, in the forms of coin, bullion, 
jewellery, ]»la(e, &e., lias been roughly estimated in value at 
the following sums : 


1492 

. XI 1,000,000 

1660 . 

. . 21,000,000 

1700 

70,000,000 

1800 . 

. . 225,000,000 

1853 

600,000,000 

1870 . 

. . 1,200,000,000 


Taking an average of all the gtild iiL'lds, the quartz-diggings 
.are hecouiiiig relatively more jirevaleiit than the sand-washings 
(Gold, Nat, Jli.s(. Div,, E. (’. & E, (A ,S.]. The mudand sand 
on the liaiiks of Ktreams are naturally examined first, because 
they are more easily worked liy small bodies of men with simple. 
a])piu\atuK ; when l.liesi.* stores are in jiart exhausted, attention is 
turned to tlu' liard (piarlz-rock where the gold exists in situ. 
Some, of the.se quartz mines are now very deep, and the galleries 
widely extended, r(‘(jHiring sleani-)>ower both for the raising and 
(he crushing. Som<; of the wash-diggings, orp/aars, us they are 
ealli'd in Galifornia, are iu liki* manner mnv worked on a much 
larger scale, and with the aid of mon; conqdete machinery, than 
formerly. These, plaeers, where the gold occurs mo.'jtly as water- 
worn nuggets and grains iu sand, gravel, earth, or clay, are 
chissilied i)y the mimu'.s into deep, shallow, hill, bench, thit, bar, 
gnicli, and river diggings, according to their situation ; and into 
ilry, tunnel, .sluiee, and hytlraidic diggings, according to the 
mode of Avorking. In sonu; instances a large, saving of manii.al 
labour is ell'ccted hy the use of hydraulic niacliinery for wasliing 
down mounds uiid terraces of earth on the sides of the streams, 
and Avushing the jiarlicles of gidd out of them. A mollified 
hydraulic ]»lau, called tlie sluiee proces.'.’, is iiOAV more adiqited in 
Galifornia than any other; it ])reseiit.s the. varieties of the 
single sluiee, douhle sluice, under-current sluice, rock sluice, tail 
.sluice, ground sluice, and tunnel sluice, and Inus nearly sujicr- 
seded the mon; ]>rimitive modes of Avashing hy the pan, the 
rocker, the .spout, and the ])uddliiig-hox. 

In regard to gold (piartz, many dilferent processes (most of 
them involving the. use of mercury) are adopted for separating 
the gold from the. ollu'r suhstaiices. Dr. Calvert has introduced 
the use of ehlorine, in such a Avay as to disjiense. with the costly 
and deleterious agent., mercury. He recommends it for adojition 
iu cases Avhere tin* per-cenlagi* of gold is small, and Avhere there 
an; per-centages of silver a,nd copper ]»re.sent Avorth extract¬ 
ing. The. finely ground auriferous quartz is tivated with 
}H;roxide of manganese, common salt, dilute sulphuric acid, and 
solution of sulphate of jnotoxide of iron, in a succession of pro¬ 
cesses Avhich vary in detail according to the mi'.tallic constituents 
which accompany the gold. Sometimes the ehlorine is deve- 
hqied by chemical rea»;tiun from muriatic acid, imslead of from 
common salt. At a jiarticular stage, old iron is put into the 
mixture to precipitate the copper ; and at another stage, blades 
of copper to precipitate the silver; after which the gold is 
more easily separated from the remaining constituents. The 
details of the process were published in the chemical and mining 
jounials in 1864. 

A soda-amalgam process lias also been introduced, in which 
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the action of mercury is intensified, and made applicable to an 
increased variety of ores, by a small addition of sodium. 

For the Chemistry of Gold, see Gold, E. C. vol. iv. col. 424 ; 
and for its Physical Properties, Gold, E. C. S., Nat. Hist. Div. 
col. 456. 

GOLD, RELATIONS OF, TO LIGHT. [Gold, E. C. S., Nat. 
Hist. Div. col. 457.1 

GOLDEN BULL. [Bulla, E. C. S., col. 392 ; Chahles IV., 
E. C., Bio'f. Div,, vol. ii. col. 175.1 

GOLDEN FLEECE, ORlItR OF THE, was founded by 
Philippe le Bon, Duke of Burj^imdy, on occasion of liis marriage, 
January 10th, 1429, with Isabelle, daughter of .lolin I. of Por¬ 
tugal, tlie title being given with referenc.e., ]>erhai)S, to the golden 
lleece of Colchis, but especially to do honour to the staph* in¬ 
dustry of the Duke’s Nethevland subject,s. Tlie statutes of the 
order were promulgated in 1431. The uuiiiber of knights was 
at first limited to 24, but was aft(’rwa,rds exUmded. By tin; 
death of (fiiarles le Teuierairo, and tin*, marriiige of his daughter 
Mary with Maximilian of Austria, tin*, order was lu'ld by the 
emperors, and became virtually Austrian. It was, ho\ve\-er, 
afterwards claimed by the S]ianish bianc.h (jf the llisj)an(>-Aus¬ 
trian line, and the disjiute was at le.ugth (aimpromised by tin* 
sovereigns of Austria and Spain each creating knights and exer¬ 
cising the other privileges ol tin* ordei' in his own (lominion. In 
both countries the decoration of the order is a giddeii tleece, in 
the case of the grand master, snspeuded from a rich collar of steels 
and Hints (uuitting sparks, of ordinary knights from a ivd ribbon. 

GOLDEN LEGEND. [LeuionuX Avkha, K G. S.j 

GOLDEN ROSE, an orn.'uueiit peculiar to the Church of 
Rome, represcfiiLing not merely a single llower, iait an entire 
rose tree about a foot in height, most (ieiical(*ly wrcuight in tine 
lamina of gold. The tlowei* wliieh crowns tin* .stein is ]H*rforaled 
so as to hold a eoniposition of lialsain of I'erii and jiowder of 
innsk ; the gold, the balsam, and the innsk being, a(.Tording to 
a homily of Innocent 111., in allusion to tlie triple nature of ttur 
Lord, viz.; His divinity, liody, and soul. It also typilies the 
joys of Bjiring and the holy season of Easter by its sweeliu'ss, 
beauty, and ]deasaut savour ; and the second advent in the 
seventh age of the world on .‘icconnt fif its c(jnsecra<ion liy the 
Pojie on the fourih Sniiday in Lent, the seventh after Si'ptna- 
gesima. Tlie heiK*dictioii of tin* golden rose was substituted 
foj' that of a pair of gold and silver keys and pieces filed from 
the chains wliich are said to have IkiuikI the liauds of St. Peter, 
which are still ])reserved ill Ibniie, and the first jtositive record 
coiicorniiig it has been aserihc'd to tlie ])Oiitificate of Leo IX. 
[1049--.5,3J, by Calnn.-t, who givi'S the fidlowing ae,eouut <d‘ its 
origin. He says that tlie Pope, in tlie first year of Ids jatiitifi- 
cate, granted certain ]>rivih*ges to the monastery of W'olfenheim, 
near Colmar, in eousefiiienee (d’ tin* aldun* there having been 
founded by his father, Ifngli, Gount of Egesheim, and his wile, 
Heilioilgdis, .Hid that he liimself gave his paj-al heuedietion to 
the then Abbess Knenlza, and eoul’erred upon tlie convi'iit tlie 
right of ever after choosing their own snjierior, and claiming for 
her the benediction of bis successors for evei-. That, in recogni¬ 
tion of these high honours, llie al)l)esH was to send to Rome 
every year a gohlen rose weighing two Roman ounces, which 
was to he. delivered to Ids Holiness on mid-la'iit Sunday, so lliat 
he might lx*, able to bless it on the Sunday of “ Liefiire,” which 
is the fourth Sunday iu Lent. The early custom in reference to 
it was, that the Pope, after singing ma.ss at tin* Lateran, ]>ro- 
nouncod a homily to tlie assiniihled ])eo})le, upon its mystic sig¬ 
nificance, whilst he lu*ld tin*, consecrated (d)ject in one hand,after 
which he pi'csciited it iitiniially to the Prefect of the. City. The 
last Pope recorded thus to have ](r('ac.hed upon, and'thus to 
have conferred the golden rose*, was Ifius II. in 1458. It was, 
however, from the first occasionally sent to some monarch, 
prince, eminent churcli, or distinguished ])ers(.)n, as a Idgh 
mark of papal favour. In more modern times, the lirst-mimed 
personages nave been the sole recipients of it; and although 
originally the bestowal of the golden rose was only a religion.s 
ceremony, it afterwards became and is still regarded lus a papal 
acknowledgment of the reci]nent’s sovereignty whim sent to a 
luonarch. The earliest reconl wc have of its having being con- 
lerred upon any foreign ]>oteutate i.s its presentation to Fulk, 
Count of Anjou, by Urban II. in 1096. In 1360, Urban V. 
sent one to Queen Joanna, of Sicily; Pope Eugenius III., in 
1446, to Henry VI.; Pope Julius II., in 1510, and Pope Leo X. 
to Henry VIIl.; Julius III. to Pliilip and Maiy ; the last one 
naving heen that sent to Isabella 11. of Spain, previously to her 
abdication in 1870. 

The form ol the benediction of tlie golden rose is as fol¬ 


lows : Hainng been deposited between lighted candelabra 
upon a table in the sacristy, it is taken from thence b;y the 
youngest cleric of the camera to be consigned to his Holiness, 
after the latter has been vested for tlie solemnity, but before 
assuming the mitre.- A si>ecial form of prayer is then pro¬ 
nounced, and the rose anointed with clirism and sprinkled with 
incense and Indy water. Lastly, the pontiff imparts the bene¬ 
diction, introducing into the recejitacle the balsam and the 
jiowered innsk. lit*, then passes into the Sistine Chapel, still 
carrying the rose in his left iiand, and while he tluu'e celebrjOites 
mass it remains beneath the crucifix over the altar. If it is to 
he .scut to any favoured rcci])ii*ut, the Pojx*. carries it away in 
]m)ces.sion witli his own hands ; hut if no donation of it is 
llnnight advisable, the saiin* rose is consecrated and blest with 
the saiin* ceremonial on tin* auuiversary fcdlowiiig. In the 
museum in the. Hi'ilcl tnugny.at Paris, there is a branch of a 
goldmi lusc tree iviih flowers of the saun; metal, of the thirteenth 
century, whiidi was ])rohably sent as a ]ia])al gilt to some French 
king at that ]»eriod. ((iailari’s essay, La Jiom (VOra Pontificia; 
F. Angeli Rocca, Ojicra, vol. i. fol. Roim*, 1719.) 

GOLDEN SULPIJURET, the luccipitated sulphide of anti¬ 
mony, known als(» as snlphautiinoiiic acid and Kermes mineral. 

GOLF is the national game of Scotland at all times and sea¬ 
sons, e\ce))t there he snow on the groiiinl, and so surpasses the 
only other Scottish pa.stiine, as althongli curling is comparable 
with it, curling hebaigs exclusively to Avinter, and a hard 
winter too with eoiitinued IVost. 'J’lu*, derivation of the. term is 
from the Dutch, ivlf, a club ; but the date of its introduction 
into Scotland i.s unknown. Not only can golf lx* played in any 
weatlier exce])t wlien snow lie.s dee])ly on the ground land iu 
our island this rarely hapix*ns by thi* sea side), hut it lias the. 
further recomnieiidation tliat advancing age does not iiiterferi! 
with the. jmrsiiit of tln^ game ; whereas, liuiitiiig, shootiiig, and 
boating men, cric.ke.ler.s, and athletes are seldom so active in 
or so Avell nerved for their juirsnits afti*!' iiumheiing thirtv-five 
or forty yeaiv. 'J'lii* continuous and steady pace at which the 
player Widks round (Iu* Jinks, and the bracing sea air, render 
goli’ a mild hut sullic.ieiit c.ourse of training Avithout involving 
iindiK*, .sndd<*ii, or violent, exertion. 

4'Jm* Avludc grnund Avliicli is tin*. s('(*ne of action is known 
by the name of lin/iS, and should consi.st of a long, oval-shaped 
range of sand flats cov'eivd AV’ith ,sh(»rt grass, re.semldiiig that on 
the Engli.sh chalk downs. The.si* Jinks are natural, not artificial, 
like Horace's ]>oet, the ground naKcifur nnit Jit, and .should bo 
combined with sand pits, I'urzi* hn.she.s, and similar dilllcnlties, 
which are denominated tlu! “hazards” of the game. The hexst 
links are to he fonnd on the depres-ied s(*ashores of the Ea.«teru 
LoAvland.«, iiolahly at St. AndicAV.s and Mus.selburgh, the former 
of which cities may be d(‘noniiuat('d the head ipiarters, the 
Wimbledon, or inelrojxdis of golf. The people live rather by 
golf than by the iiiiiveLsity. South of the Tweed, the pastime 
lias of lute years been coming into favour, and the best links are 
tho.se of tlie Royal N. Devon (Huh, on Northain Burrows, by 
Bidelbrd. Nearer London, the. Bhickluiath Ghih avoh founded as 
far back .as 1(508, ]H'rl)a])S by .lames I. himself; but in (Jueeii 
Victoria’s lime it ha.s lo^t a great deal of its vitality, owing to tho 
eucroacluiiciit of bricks and mortar and holiday makers, Avho 
curtail coiisid(*rably the. o])en space so desirable ibr a good long 
swijie. All links vary sonu-wliat.; tlu're. is no uiiUVirmity in the 
ground, tlujugh its component jiarts should ahvays he the same, 
Biudi as furze luishes, deeii sandpit.s, tivnehes, and rough cart 
tracks with dee]» rut.s, whicli constitute good liazards, Avitli smooth 
pieee.s of turf for the. “jmttiug greeii.s.” These greens are pieces 
of intervening smooth turf; tiny are “ jmttiug,” liecause on each 
there is one “ hide ;” and the. nuinher of th(;su lioles on the links 
variiis Avith the, iiumhe.r (d‘ smooth spaces of turf available 
for jiutting greens. Each hole, should he cut iierpendicularly 
through till* sod, four iiie.hes iu diameter and at Ica-st a foot in 
depth. If the links coinhiui* bicidth with length, they should 
he placed as it were on the circuiufereiice of nn ellij).se. If 
this he. done, a “i-oimd,” is really a round, and consists in play¬ 
ing once round the links. If sullicient hreailth is not available 
to jiluce them on a circumference, a round is a straight course., 
once, up from, and down again to, the starting point. Anyhow, 
there must he an odd numner of holes. 

The sole object in the. game is to drive a gutta-percha boll 
into each successi\M?. hole, with the snialJest possible number of 
strokes, and the side which does this gains the match. There 
may bo either one player or two ou each side. In the latter case, 
the match is tenned a “foursome,” and the competitors play 
alternately. Formerly, the balls w'ere made of feathers covered 
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with leather, but gutta-percha has been found more reasonable 
and durable. The ball is struck with a club, of which no less 
than ten forms are requisite—vi/., the play club ; long, middle, 
short, and batting spoons ; putter ana driving putter; with 
wooden heads : and the sand inui, deck, and niblick with iron 
licods. Their shapes are ditUcult to define without diagrams, 
and they vary from 3 ft. to 3 ft. 9 in. in length, the play club 
being tiie longest, and putter the shortest. The handles are 
made of hickory or lancewood, covered witli Ic-atlier ; the h<'ad.s 
of the first seven of some liarder W(»od, faced with horn and 
loaded at the hack with lead to (umble the ])layer to .swing them 
tvell. The play cluh is used fur hitting the hall long distance.s 
with a full swipe, either when commencing tlie game from the 
teeing ground, after a hole has been decided, or when a long 
level stretch of turf occurs. The sjxions are .so termed from their 
faces being hollowed out like, a spoon, and come into reqni.sitioii 
when the ball lies on a slope or slightly uneven gi-ound. The 
long, middle, and short spoons vary in liuiglli .'nnl dejith of their 
hollows, and are used accoiding to the distance the ))all ha.s to 
be driven. The, hatliiig sjiodii is the shorle.st and nio.'^l holhuved 
of all, its use being to lift rather llniii drive a ball over an inter¬ 
vening hazard wlien a short (lislain e (Uily from the putting 
green. The putter is a strong handled club, used exclusively 
on the putting green (where the game somewhat resembles bil- 
liard.s) for driving tlie ball into the hole, Avhich re(piiiH‘s llie 
greatest judgment and nicety of play. 'J’iic driving putter i.s 
rather heavier still, and is used inslead of the jd.ay t luh fur 
driving tlu* ball against head winds. The sand iron, as its name 
implies, is used lor getting the ball (uit f»f .sandpils and .Miuilar 
hazards. It is a short stilf-maile club, with a .shui'p edg(! for 
digging under the hall, and the iron .slightly hollowed. An¬ 
other occa.sion when it is of IIk? greatest im])ortanee is in the 
case of “ steimies ” occurring. A steimy i.s wdien it is impo.ssihle 
for a player to “put” his own ball directly into a Jude on 
account of his opponents ball intervf'iiing in the same straight 
lino. Accoi’ilingly, the ball lias to be lifted with the sand iron 
over the ohstacle into the Indi?. 'Plu- cleek is used for getting 
the ball out of similar dillieiilties by means (tf u driving rutlier 
tlian a lifting stroke, and tlu; face is aceurdingly straight with a 
slight backward curve. Lastly, we come to the nildiik, or, .ns 
it 13 sometimes termed, the track-club, wliic.h phnysa very im¬ 
portant part when the ball becomes lodged in some .small cavity, 
into which the lictid of any other club cannot ]H)ssibly elfect an 
entrance. The iron head is almost circular in shape, holhtweil 
considerably, andiscavcely liulf the. size of any of lhe <)lher club 
heads. Thus, it can be inserted in small boles to lift the ball 
out of tbem. 

The men nvho accompany players round the Jinks to carry 
their clubs and give advice are termed “cud«lie.s.” A game is 
comiiieiici’d by “teeing” the, ball a yard or .so iii front of the 
first hole. This consists in jdacing it on the toji of a small pinch 
of sand ill order to give it. a clean blow with tlie play club for 
the first stroke towards the second lade, the ball being ‘‘teed” 
again after each successivi-hole has been d«-cided, and the winner 
of the iasL hole leading olf. As .stated ludbre, the object of the 
game is to reach the, next hole with the fewe.st strokes ; and, 
after the first stroke from eai h ]»layer, lie whose ball lies farlhe.st 
from the hole that is being ajiproaclied iuvarialily plays first. 
It often haiipeiis th.'it a hole i,s reached by both ,^ides in aiiequ.il 
number of strokes, in which oa.se it i.s halved .and counts nothing. 
Good driving is not nearly so ellicac.ions ns fir.st-ehi.ss jmlting, 
since althnugli a player may drive^tlie hall on to a pulting given 
in a single stroke, he may take several hefove ho can liolo it, 
whilst his (qqionoiit sucooeds in one or two. Tin* elub handle 
must not be gras])ed too tightly, and, like at billiards, the, eyi; 
must never bo taken oil’ the ball when about to strike. The 
club should bo swung in rather more ilian a half ••irole over the 
right shoulder, and Iwought down sharply on the ball, but not 
with too iiiuoli strength, since in golf Koitmee avails butter than 
brute force. The feet must not be more than half a yard apart, 
with the ball not more than another font from the left toe. By 
these means the ball enn lie struck lull and fair with the centre 
of the uliib, and wall travel in a direct line ; whereas, if struck 
with the heel or toe, the ball will divulge from a straight line in 
its flight, and be apt to get the jilaycr into troublesome hazards. 
As stated before, jnitting, wliicb usually commences w'hcn within 
twenty yards of tlie holcj requires the greatest niceties of judg¬ 
ment to estimate any alight inequalities on the nutting green, 
and regulate the strength necessary to send tlie bull the exact 
distance neither more nor less. 

One or any other odd number of rounds may be assigned to a 


match, and the victory belongs to that side which scores the 
largest number of rounds. A round, however, may be scored in 
two different ways, either in favour of the player who completes 
it entirely in tlie smallest number of strokes^ or who gains the 
largest uumber of holes, as may have been jireidoiisly agreed on. 
In tlie formi'i' case it is simply neces.saiy to note down each 
stroke carefully. In the latter ca.se the side “ play the like ” 
who are about to ])lay the sanu* number of strokes to a hole ta.3 
their (»])ponenf.s Imve ahvinly dime; if one more they play “the 
odds,” if two more, “ two more”; if one less, “one oft two”; if 
twole.s.s, “one olf three,” and like\nsc. If both sides take the 
.sjime nnmher of strokes in scoring a hole thou it is halved. 

The Iloy.'d and Ancient Golf (.liib of St. Andrews is always re- 
g;ir<le<l as the. leading one in the world; .and, such being tlie case, 
their rules as given ludow an' almost universally followed. 

1. Mode and Order of Plaijing the Oame.- 'Wi'. game of Golf is played 
hy two ucrsotis, or by lour (two of a side) iilayiiig altematcl}'. It may 
also be plnyod ly llifee or moiu? i)cr.'toii,s, vucii playing his own ball. The 
fiunie coiuiiionoc.s by oai li party playing olf a ball from a place called the 
/re, near the lirst bole. In a match of four, tliose wlio an; opposed to each 
other, and to play off, shall be naiiu'd at startiug, and shall eontinuo so 
<luring the match. TJic person entitled to play off liiv.t shall bo named 
by the parties themselves ; and although the courlcBy of starting is gene¬ 
rally granted to old captiiins of tlu* club, or members, it may bo settled by 
lot or toss of a coin. The hole is w'on by tlu* juirty lioling at fowest 
stiokcs, and the reckoning of the game is made by the terms odd/i and tHr, 
one more, tiro more. Arc. The party gaining the hole is to load, unless 
his oj)pouent has won tlu* ju'evious match, in which ease the latter leads 
olf, and is «-ntilleJ to elaiiu liis ))rivih*ge, and to recall his oiiponcnt’s 
stroke should he play out of order. One round of tlu* links, or eighteen 
holes, is reckoned a mulch, nnlesN otlu'i’wise stipulated, If in a double 
match (»nc person shall jjla}* twic'c in succession, lu; lose-s the liole. 

2. Jiaev of Teeim/. —The ball must be* teed not nearer the lude (cither 
ill front or side of the liob*) than six club lengths, and not farther from 
it Ilian fight; and after the balks are struck olf, the ball farthest from the 
hole to which the jiarties are jdaying imist be played first. Whi:u two 
jmrties meet on tlie juitling green, the parly lirst there may elaiiii the 
j>rivileee of holing out, and imy narly coming up must, wait till the other 
party lias played out the hob', ahil on no account play their bulls np lest 
they slionlit annoy the paities who are luitting, iS'o jdayer may play his 
teed liall till the narty in front have played llu'ir seconil litrokes. 

3. Chamjimj the ftidls.- The bulls struck off from the tee must not be 
elumged, toiil'lied, or moved bcfm'c tlu* hole is pliiyed out (except in 
striking, and the cases ])ro^■i(lell for by Rules S, IM, and 19); and if the 
larties are at a loss to know the one bull from the otlier, neither shall bo 
ifted till both parties iigrei*. 

4. Jaj'tiuff of Jtreah Vliths, ijr.—All loose iiujiedimeiits within n cluh 
length of tile liall may be removed on or olf the course when the ball lies 
on grass (see Ituk'H (i uml 12). When a ball lies in u bunker, sand, or 
any «i1hcr ha;card, there shall he no imjiression made, nor sand or other 
obstacle removed by' the I'lub, or otherwise, cither on or off tho green, 
before striking at ilic ball. Wlien a ball lies within ii club length of a 
washing-tub, the tub may bi* removed, atiil when on clothes tho ball m.iy 
be lilted and drop])ed behind them. 

6. Entitled to .see the Hall. —When a bull is completely e,overod with 
fug, bent, wliinus, &;c., so much thereof shall be set aside as that the 
duyer shall iiieivlv have a vi«.*w of liis ball before he play's, whothcr in a 
iiU! with tlu* hole or otherwise. A ball stuck fast iu wet ground or sand 

may be lakeu out and replaced loosely in the hole it has made. 

(!. I’h'itrinf/ the Putt my Oteen. —All loose impodimeuls, of wluilever 
kind, may be lifted on tin* putting green or table land on which the hole 
is pl.ieed'(excepting as dcck'tred iu Jliile 4), which is considered not to 
exceed twenty yards from tlie hole. Nothing can be lifted either on the 
eiiurse or putting green if it is to move the bail out of its position. 

7. Liftnnj Palls. —Wh(*n, on aiiv part of tho course, or off it, or in a 
bunker, the balls lie within six inches of each other, the ball nearest the 
liob* must lie lifted till tlie otlier is played, and then placed as nearly as 
possible in its original jiositiou, tile six inches to hi; nu'asured from the 
surliiee of tlio balls. Jn a three-ball match, tho bull in tiny degreo 
interposing betwe.-n the player and the hole on tho putting green must 
be played out. 

8. JiaH in ff ’ati r, or tn the Pant, and Place of Pe-teeing.—It t\\o 
ball is iu water the player may take it out, change the ball if he pleases, 
fee it, and play from beliind the hazard, losing a stroke. 

9. Hubs of (he firm/. - Whah'ver huppi'tis to a bull by accident, such 
lu striking any person, or being touched with the foot by a third party, or 
by the fore caddies, must be reckoned ti rub of the green, and subrnitled 
to. If, however, the iilayor’s hall striUe his opponent, or his opponent’s 
caddie or clubs, the opiioiient loses the hole; or if it strikes himself or 
his partner, or their eiutdies or clubs, or if he strikes tho ball a second 
time while iu the act of playing, tlie jdayer loses Uiu hole. If tho player 
touch the hall with his foot, or any part of his body, or with anything 
exi*<*pt his elub, or if he with his club displace tho ball in preparing to 
strike, he loses u stroke; and if one party strikes his opponent's ball 
with his club, foot, or otherwise, that party loses the hole. Hut if ho 
plays it inadvertently, thinking it his own, and tho opponent also plays 
the wimig ball, it is thou too lute to claim the penalty, and tho Itole must 
be played out with tho balls Uius changed. If, however, tho mistake 
occurs frem wrong information given by one party to the other, tho 
penalty cannot be claimed, and the mistake, ii discovered before the 
other party has played, must bo rectified by replacing the ball as nearly 
as possible where it lay. If the player's ball be ployed away by mistalre, 
or lifted by a third party, then tho player must orop a boll as now the 
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spot as possible, without any penalty. 'W'^batever happens to a ball on a 
medal day, such as a player striking his caddie, or liimself, or his clubs, 
or moving the bull Avith his foot or club, or his caddie doing s(», or the 
player striking it twice before it stops motion, the player in such cases 
shall lose one stroke only as the penalty. 

10. Ball Lost.—l{ a ball is lost, the player (or his partner, in a double 
match) returns to the spot, as near as possible, where the ball was struek, 
toes another ball, and loses both the distance and a stroke. If tin- 
orinnal ball is found before the party has struck the other ball, the first 
shall continue the one to be played. 

11. Club Brealang.—li, in striking, tbo club breaks, it is nevertheless 
to be accounted a stroke, if tlin part of the club remaining in the player’s 
hand either strike the ground or pass the bull. 

12. Holing out the Ball .—Tn holing no mark shall be pluccdj or line 
drawn, to dfirect the ball to the lioh*; tlie ball must be played fairly iind 
honestly for the hole, and not on your opponent's ball, not being in the 
way to tho liole; nor, although lying in the way to tin* hole, is llu> playiT 
entitled to play with any strength n; ,tu it that inigbt injun'his >lppllll(‘nt’.^ 
position, or greater than is nec('s,-,;ry honestly to send your own ball the 
clistanco of the hole. Either navty may siuontli sand lying arouinl tlie 
hole; but this must be done lightly and without pres'sniv, or be-iting 
down with the feet, club, or otherwise. 

13. Unplamble Jialli ,—In w/z/e/i-playing ( very ball miisl be pla\e(l, 
wbcrcATr it lies, or the bole be given up, exeepling wbcui it lies <tii 
clothes, in water, or iu the bed of llio burn or railway (see Rules 4, H, and 
21), or in any of tlu; holes or short holes made for golfing ; in wliieli 
latter case it may be lifted, dropped behind tbo hazard, and ]dayed with 
an iron, without losing a stroke. In jaef/a^-playing u ball may, under a 
penalty of two strokes, be lifted out of a ditlieiilty of any description n .i 
provided for in any other rules, and teed behind the hazard; and if in 
any of tho golfing holes, it may bo lifted, dro])ped, and ployed as above, 
without a penalty. In nil eases whore a boll is to bo droj>ped, the porly 
doing so Bliall front tin' bole to which he is playing, standing close oii 
the hazard, and drop tin- ball beliind him from his liead. 

14. Malnl-lMn/n ,—New lioles shall always lie made on the day the 
medals arc played for; and no competitor shall play at tlu'se holes hefore 
be starts for the prize, under the penalty of being disqualified for ploying 
for the medal. All balls must bo holed out on medal-days, and no .steimies 
allowed. 

15. Anking Adi'ice. —A jjlayer must not ask advice about the game, b) 
word or gesture, from any one'cxec’pt his own caddie, his partner’s caddie, 
or his piirtncr. 

If). BtfipHies.—Any dispuies respecting the play shall la* detenuined by 
the captain or senior member presenf,; or if none of the members ua* 
present it shall be setlled by a committee a])))ointed bv the parties in¬ 
terested ; or by the cajitain and liis annual council for tlu* lime, at their 
first mt'cting. 

17 . Vto'Ues PasHing each of/icr.—Any part v having lost a ball, and in- 
eiming delay by seeking for it, slmll be uas-sed by iuiy ollx'r iwrty eoming 
up; and on all occasions n tti'o-ba/l inatcli—wbellier by two or four ulay<*is 

•iipiy pass partii's playing three or more balls. Also ])ar(ios ha 
caddic.s may pass those eairvirig tlieir own clubs. 

18. Jtrtlls Splitting .—If a ball shall sj)!!! into two or niore pieces, a 
iiOAv ball sliall be jiul down where the largt'st ])iece lies iu playing for a 
medal, without a penalty. 

19. Jtrmch uf A')//<’.v.-~'\Vliere no peniiltv for the infringi'iuent of ii rule 
is specially melitioned, the loss of the h()l<' sbull be understood to be the 
penalty. 

20. Rrp(nrmg the links. —The ])ersoii appointed to take charge of 
keeping the links shall make neiv boles cveri Monday morning, and in 
siicn j)liiees a.s to preserve the ])uttiag-greeii in ])roper order. 

GOLOSHES, as a immo for shoos, 1ms iniilergoiu; nmny 
eliai];,Ms of infiinin','. A (idlocliH wis ori|^iii!illy u Sjiuiiish Avoodeii 
shoe or clojif; Iheti (/(dochr, avus u French shoe, Avith a le.ither 
upper jmtl u Avooileii sole ; then n {/aloslh avus an Enplisli shoe- 
iinucor’s name fur u strij) of leather ni)])lie(l .as a .slnoiotlu ner 
around the loAA'or part oi the up])er leather; and then f/nln.di or 
fiolnsh was the njiino piven to a .su])eiior kiiid of clog for Avonien. 
Now, howoA'yr, golo.shes arc iiulia-riihber overshoes. Tliey Jire 
produced hy millions, iu larg(i Ihclorie.s both in Ainei-icu and 
ni this country. The sheets of rul)))er, Avhen prep-'iivd [(’aoi’t- 
CEiouu Manufacturks, E. C. a'oI. ii. col. r>84J, are .stamped 
out Avith sliurp-cuttiug iustrunKMits, llie [ileees cemented to¬ 
gether, and the shoes thus made exposed to the Iieat of a 
vulcanising oA’^eii, 

OOMPllOSIS (from 7dja<f>oy, a peg), a joint in AA'hie.h, as in 
tho case of the teeth iu their sockets, one hoiu; is fixed into 
another after the fashion of ii peg or nail in a block, of Avood. 
GONFANON. [Gonfau>mk, K. G., vol. iv. col, 432.] 
GONORRHOEA (IVojn yovi], semen, and flew, to Hoav), lite¬ 
rally a profuse seminal discharge; but uoav a term applied solely 
to a contagious purulent discharge from the urethra or vagina. 
It is the clap of the vernacular. In addition to the characteristic 
discharge, tlic patient is tormented hy heat and swilding in pass¬ 
ing water, and by other distressing symptoms. The treatment 
in the early stage is by demulcent liquids and balsams, to render 
the urine le.ss irritating, and in a later stage by astringent injec¬ 
tions. 

GORDIUS, a synonym of the Seta equina, or horsehair worm, 
which the older Aimters described as attacking the Laplanders 
through their drinking water. Its habitat was the intestinal 


canal, but it was also found under the skin, as tbo essence of the 
morbus qnlaris. 

GORGED. Ill Ileraldiy Avhen an animal is rtspresenteil Avdth 
tt circlet round the throat, it is said to be goi'ged (from the 
French gorge, the throat). 

GOlUJET, the piece of plate armour, introduced about tlie 
close of the 14Lh t’-entury, us a defence for the throat. The small 
e,re8ccnt-shape<l oniameiit called a goi’get, worn, until recently, 
by ollicers in the British army on the upjieT part of the chest, 
Avaa probably a survival of the more serviceable mediaeval 
gorget. 

GOSSAMER has occasionally been ein])loyed to designate 
spmi and Avoveii goods of exceptional liiicuess. K othing produced 
by art, hoAvever, eipiaks in lineuess tnie gessamer, Avhieli is a light 
lilameutous substance spun by some si)ecies of spuh'vs. A single 
thread of gossamer is too dedicate, to be seen at all, unless the 
sun bbiues upon it; Avhile Avliolly invisible, it is frequently felt 
on the face i>y a tickling seiisalioii. 

GOULARD’S CERATE and EXTRACT. Goulard’s cerate, 
or ointment, formerly kiioAvu as the C. Jdnmbi comp., AA'as nearly 
the same compound as the J^iignciitnm Vlmild suhucetatis rompn- 
sitns of the I’.iitish Pharmacoj)eeia ; Avhile the extract, kiioAVii 
also as the Kefractinn Salami, eorre.spoiided to the Liquor 
rivmhi sahaect(iti.‘i of tho same. Phannacoptcia. 

GOVERNOR, OF STEAM ENGINES. The governor is a 
mechaui.sm by Avbich the speed of the engine i.s maintained .'ip- 
proximately constant, by controlling the sujiply of steam to the 
I'ngiiie. 

The objecl.s aimed al iu a good govenu)V are a.s i’ollows :—(1) 
Tlu* poAver of a»lapting the Rii])[>ly of steam so as to umiutaiu a 
sensibly con.staut speed, nolAviihstamling considerable A^ariatious 
in the amount of Avork <lum* by the engine, or in the pres,sure at 
Avhicb the engine is AVorke<l. (2) Tluf control of the steam 
supply by the governor must lx* as far us ]) 08 sible automatic, 
not re((uiriiig.'i(ljiistmeut from time to time l)y the engine driver. 
(3) The action of the. governor mu.st In* as instantaneous as pos¬ 
sible, so that on any sudden diminution of loa<l 011 the engine, 
(he governor immediately acts on tiu' ste-am siijqdy and prevents 
the racing of the engine. The raidiig of the engine is not only 
ill most cases A'ery lietrimeutal to the (jimlity of the AVork whicn 
the, engine is doing, Init it is .also dangerous, especially in engines 
Avith large ami heavy llywheels. (1) V\'i(li very sensitiA*o gover- 
uois, the moineutuiii of the ])arts of Avhich they are composed 
tends to carry tlmm beyond the ju)sitiou iu Avliich the speed of 
the engine Avould be exactly corrected, d'he elfect of this is to 
cause a. continual slight oscillation ol' s]»eed, in consequence of 
the viluutiou of the goveriU)!- above and beloAV its i)rope.r posi¬ 
tion. This is A’cry injurioii.s. In most govenioi's the volume of 
.steam used by the. engine is not. alfecled, but the governor acts 
on a throttle valve in the .steam pipe, Avbich creates a vaiyiiig 
.arlilicial resislaiiee to tin* motion of the steam, so that, when the 
engine runs too fast, tlu! throttle-valve resi,'<tauce increases and 
the ])ressure iu the evliuder is diiuiiiiahcd, and lu'cc w/vvd. lu 
the best iikhUtu arraiigemeiils, hoAveve.r, the governor acts di¬ 
rectly on the eut-olV valve, of the engine, thus controlling the 
volunu*. of steam admitte<l Avithoiit allecting the initial pressnie. 
The elVect of this is that when the. load on tlto. engine is light the 
engim* work.s jil a high gnnh' of expan.'^ion, and Avhen the lo.'id 
i.s greater tin* ralio of exj)ansioii dimini.slie.s. The .steam i.s then 
u.sed in the mo.st ecoiuunical Avay ])os.sibh!. 

The earliest .ste.'im-engine govej-nor was the livo-ball pi'iiduhim 
governor, invented b\ .lames IVatt, Avhich is de.scribed under 
Etkam E>‘OI\i*: [E. G. vol. Aui. col. SOI |. It coirsists of two 
heaAy balls (Fig. I) hung hy links from a joint on a central 
.spindle Avhich roA'olA'e.s at the same S])eed as the engine, or at a 
speed ]«ropoi’tioiial to that of the engine. As the spindle re¬ 
volves the balls move outwards till they tiiul a po.sitioii of equi- 
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librium, in Avhich the resultant of the centrifugal force and the 
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weight of each hall is in the direction of tlie suspending link, 
or passes tlirough tlie joint pin from which the ball is hung. If 
the halls arc very heavy relatively to the links, and if we neglect 
the friction of the mechanism, then the height a h—h, from centre 
of suspension to the centre of the halls, is equal to the lengtli of 
an ordinary pendulum which performs a double oscillation in 
the same time that the governor performs one revolution. Let 
T he the number of revolutions of the goA’^ernor per second, then 


Paraholic r/overnors. A much higher degi’ee of sensitiveness is 
obtained wlien the levolving halls are so controUed that they 
move in a parabolic instead of a circular path in rising and falling. 
For, Avhatever the position of the ball c on the parabolic arc (Fig. 


h « 


u 
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inches. 


If T increases h diminishes, ami rice, vemX ; and the governor is 
connected Avith the throttle vidA'e hy u suitable iiieehaniMii, so 
that when tlie balls rise the throttle valve is dosed, and AA-hen 
they fall it is opened more Avidedy. 

The primary tlefect of this governor is that for every ])osition 
of the throttle valve the balls stand at a different height, and 
consequently the speed of the governor and engim* is <liflerent. 
Whenever the load on the ('iigine dianges, the hall.s find a new 
position of equilibrium, for Avliidi tlui speed of the engine is 
somewhat a.(’cd(Tat(‘d or retarded. 

It is, then-lore, only an a^qmAiinate goA'ernor, and is AA'anling 
in sensitiveness. Jn order that this governor may Inu'e snllicient 
power to Avork the throtlle-A'alve, the lialls 7vr[nire to Ik* li<i;i\'y, 
ami hence the friction at the j(»ints of the linkwork Avliieh keejKS 
the balls rotating is eoiiHidejalde, ami this again iliini)iislie.s the 
acnsitivene.ss of the governor. Nevertheless, from its great sini- 
jdicity and freedom from liahility to derangement, this goA’<*rnor 
IS still more generally emjdoyed than any other. 

For convenience of ronstrnetion tin* itointsal Avhic.li the balls 
are suspended are often placed on cither side of the central 
spindle, n.s in Figiuv 2. The height of tiie ])enduliiin — o/; = /<■ is 
then to he moa.siire«l to the ]ioitit a, Avhere the diroetioiis of the 
links intersect on the central .spindh'. Tlie effect of thi.s is, Imw- 
oA'er, to render the governor less sensitive than the ordinary 
goA'emor, for as the balls rise tin* poiiit a des<*ends, ami. Ibere- 
fore, for a given variatioj) of speed, ami a given A'ariation of//, 
the rise of the balls is less, and the llirottle valve is moved a le.ss 
distance, or else the balls act at a greater mecliaiiicul disad¬ 
vantage. 

Porter’s governor is a loaded ]iemlnlniii piA'ernor, a lieaA'V 
AA'eight c being suspended from the revidving lialls b\ links, an<l | 
jnnving up and (loAvn Avith them (Fig. .T', hut through ahont j 
tAviee the vertical height through Avhieli they move. (Vaise- ] 
(lUeiitly, if w = Aveight of balls, ami W = Awight of (he load 
the height/i ■ 



Fiff. 4. 

4), the. normal m cuts the axis of the sjiindle so that the height 
of the pendulum a ft = ft is con.staut. .Su]>j>o.se a governor of 
this kind constructed for any given s])eed. ^J'hen, for any greater 
s])eed, the. ball r Avill lisi' at once through its Avliolo range to the 
toj) of the parabolic arc, mid for any fall of speed it Avill sink to 
tlic .s])imllo, ami the governor is strictly isochronous. When con¬ 
nected Avith a throttle valve, the balls rise, or fall to that position 
in Avhich the true s]»eed ol the engine is maintained, that is if 
the friction id' the connections is m‘gh*cled. In order to guide 
the balls in a ]mraholic, are, each of them may be suspended by a 
fh'xibli'. band from a curved horn (/ r, or may be made to slide on 
a cnrveil iiarabolie. arm ])roJeeting front the sjiimlle. Messrs. 
Smith and Jackson, of lu-igliley, liave introduced a goA'^emor in 
Avliieh the latter plan is adopli'd. In order to correct the execs- 
.siA'c ,sen.sitivem‘.ss wliieh is common to all truly isochronal 
goAvriiors, th«‘y use a moderator Avhieli consi.sts of a small cylin¬ 
der Avith a lodsely titling jiislon eoiinected Avitli the govoiiior 
arms. The CAlimler is tilleil Avitli oil, Avhieli ]>ass(*s from one 
side of the piston to the other as the jiiston moves. The re.sisL- 
ance of this fluid prevents the ]iistou moving fast, and thus 
checks the teinlencv of the. governor to oATrnin its ]>roper pnsi- 
* ])islon is connected Avith the ball arms, not dircetJy, 
hnt by means of a spring. 

i\I. Fareot sus]>ends tin* ball fd‘ an ordinary goA'eriioi* from a 
j<iint o (Fig. b) on the other siile. of the isjiindle to that on which 


c height /i is giA'en by tlie equation 


ft. = 


n-7s 

' 1 '* 


/r + 2\V 


U is easy in sec from this eiiuatioii that in the loaded pemln 
linn governor a given variation of speed ])ro(luees agreater A’aria- | 
lion of altitude than in the eommon governor, and hence tin 
former is nioiv sensitive. To increase the sensiliAxaie.s.s cf (h( 
governor Mr. Ihirler prefers to run it at a very high .sp<'e<l ((/ften j 
X>() iwolutions ])er mimitt*), and the n'.'i rin/. of the reA'olving | 
balls being then very great he makes lliem very small, Avhile on 
the contruiy the load r on the spindle is made very h(*avA. In 
c.onseijueiice of tin light Aveight of tin* revolving balls then* 
but little friction oj he joints of the links Avhich co 




i^ I the ball is placed. By suitably elioosing the position of a, the 
hall moves over a circular arc Avhich a^qiro.Minately coincides 
with the ])arabolic arc. of a parabolic governor. This govenmr 
i> therefore more .sensitive tliau an ordinary governor, Mr. 
>\’idmarsh, of Brmtol, obtains an a])proximate parabolic motion 



to the spindle, and this is still further reduced by makiii" the.se 
joints much longer than usual, so a.s to prevent, any binding 
orAvedging action. This governor lias been found to control 
the speed of engines in a very jicrfect monner. 


of tho ball in another A\'ay, shoAvn in Fig. 6. Instead of placing 
the ball at the end ft of the link a ft, he places it on a bent link 
b c, the end c of wliich slides up and doAvn the spindle. Pro¬ 
duce a ft, and draAv c d perjiendicular to the spindle. Then, the 
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resultant of llie weif^lit and centrifugal force of tlie ball must 
ass through d and through the centre of the ball, when emiili- 
riuni in estnblisl^. Oonsequently, if a line is drawb hori¬ 
zontally through tire centre of the ball, meeting the spindle in /, 
r /is the virtual height h of the conical pendulum. If the ball 
rises, the point e rises also. 

chronomdric governor. A governor on an entirely 
new ]»riiiciple has been invented by Mr. C. W. Siemens, and has 
already been laigely applied. It consists of a casing containing 
liquid, such as water or oil, in which a cup of a ])arabolic form, 
carried by a central spindle, is partially imnuirsed. Tin' cuj) is 
open at the buttons and is i'lnnished with a series of vanes, al- 
tached around it externally Just below the rim, another set of 
vanes being attached to tlie outer casing on a level with tin* 
upper edge of the cup. Wlu u tlu'. cup is rotated rapidly, the 
surface of the Ihpiid contaimal in it assumes a form a])proximat- 
ing to that of the cup, and eventually part of the Ihpiid esca])es 
over the edges'and is rephu eil by a fresh sui>ply drawni in 
through the bottom of the cup. Tlie li<piid ilowing over the 
edge of th(‘. cup is caught by thi‘ vanes lixed to the (‘xternal 
casing, and is by them thrown against the vanes on tin* outside, 
of the cup. The resistance thus caused, togetlier with the jiower 
absorbed in setting in motion the. fr(.‘sh liquid taken into the cup, 
makes the total resistama! to the mot ion of the cup, wdiic.h i- 
constant at any given speed. Thus, if the ]) 0 wer emjdoyed to 
drive the spindle is constant, the sj)eed of the gowrnor will be 
constant. The constant powiT for driving the go\ernoris ob¬ 
tained by dilfcrential wheels. A vertical spindle ilriveu from 
the engine carries an annular ring on the interior of which 
teeth are formed, two small pinions work in this annular wlu'el, 
and at the same time gear into a ])iniou on the governor. Tin* 
two pinions can rotate round the axis of the arrangement, but a 
weight tends to ilraw them in the oi)posite din-clion to that in 
which they tend to tnrii, in eonsecpieiiee of the driving pressure 
on tin* teeth. Supjuising the engijje and governor to run at the 
same speed, these pinions rcanain stationary, mendy triinsmit- 
ting i)oweJ’ from the engine to the governor. Ihit if the engine 
increases in sj)eed, the governor j uniiine at the .-ame sjteed, the 
pinions rotate, to a new jjosition, at the same tiim; closing the 
throttle valve. This govei-nor ae.ts with very great r:i]tidity. 
Two-thirds of the hiad on an engine may he suddenly removed, 
without causing any sensible change in its h)»eed. 'I’he re.sist- 
ance of this governor to change of s])ce(I may he made ver\ 
great, so that if cau he employed to regulate the speed of the 
engine hy acting on the link motion or cut-off valve. A very 
large governor of this kind has heeii a<lo])ted to regulab* tlie. 
s])ee.d of a series ol' treadmills in the Jji\ei'p-tol gaol, 'Phe.se 
treadmills are einidoyed to drive weaving machim-ry and the 
lluctiuitions of ])ower are very gnait and very smlden. In this 
ease the governor its(*lf absorbs all the surplus power wliich 
may he expended on the wheels, above that rtMjuirecl to drive the 
machinery. It is found that wlien the number of men working 
on the wheels is instantly increased lrt.>m 40 to 21(5 there is no 
sensible lluctiiatiou of speed. {Tnutmrtiona of Timt. of Mr- 
chtuiinil Eiigiiiccrti, lS6(i, and Enginixring, vol. i.) 

Professor Sir VV. Thompson h.as invented a <-enlrifug.'d gover¬ 
nor, aiiidieahle. in cerhiin ca.^es, in which increase of speed is 
directly resisted by the creation of a I’ric.tional resi.st.:mce to ro¬ 
tation. It consists of two heavy lead masses sn.-^piuided from 
the revolving shaft so as to revolve with it. Arouiul these lead 
masses is a gunmetal ring against which they rub, if the speed 
exceeds a dcliiied limit. The le.ad weights are drawn inwards 
towards the centn* of the shaft, against fixed stuji.s, so as lobe 
A inch clear of tlie gunmetal ring, by ])oweTful springs, Wluni 
the machine is set in rotation with increasing xadoc-ity, the 
weights do not fly out IVoiii tlu; stiqis until the centrifugal force 
overbalances the tension of the. springs. Jhit a small increase of 
velocity above that, which first detaches them from the stojis 
causes them to pres.s agaiiisi the guuimdal ring, creating a fric¬ 
tional resistance to any further increase of speed. 

Governors for Marine Steam Engines. The function of a 
governor on board ship is cs.Hcntially different from that of u 
governor of a land engine, and the circumstances in which it is 

S laced are also very different. Land engines are provided with 
y-wheels which check sudden variations of speed, but they re¬ 
quire to work with great uniformity of speed. Marine engines, 
with the exception of a few recently constructed, are destitute 
of fly-wheels, and they are liable to very sudden fluctuations of 
speed, from the unequal dip of the paddle-wheels when the 
vessel is rolling, and still more from the lifting of the screw 
propeller when the vessel pitche.s. On the other hand, gr^t 
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unifonnily of speed is not req^uisitc. Tlie chief use. of a marine 
governor is to prevent the racing of the engine.s, withoutother¬ 
wise controlling the speed. The prevention of racing is inipor- 
tant; (1), in order to prevent liability to accident to the engim's; 
and (2), to economise the steam, or what is the same thing, the 
fuel, which would otherwise be wasted, when the engine is run¬ 
ning fa.st imd at the .saini'. lime doing little work in the propul¬ 
sion of the vessel. 

The common two-hall governor is inapplicable on shipl>nard, 
hecau.se the varying position il assumes during the rolling and 
]*itchingof the vi‘ss»-l, and the monientum acipiired by the balls 
during the changes of position, cause it to act on the. throttle 
A'alve, irrespectively of any change of speed in the engine. Mr. 
Silver introduced the first balanced governor succ.essfully applied 
on shipboard. It coiisiste.d of !in arm attached at its centre by a 
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joint to a hori/.oiital revolving spindle (Fig. 7), and having a. heavy 
hull at each end. This arm wa-^ drawn towards the spindle by 
the thrust of a spiral spring, whilst tlie centrifugal force tended 
localise the arm to <livurge from Ihe sjiiiulle. When revolving, 
the hulls take a dermite juisiliou of equilihrium for any given 
speed, under the action of these two forces, us in the ordinary 
gravity governor. Tlui halls, however, tend to revolve parallel 
to the same plane, while the spindle changes its inclination to 
the horizon. This is corrected liy adding a si!e(,)n(l arm and balls 
as shown in Fig. 8. This governor, known as ►Silver’s four-hull 
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governor, has been largely used on sUijdioavd. In jirinciph? il is 
a very perfect goverimr, but il is round that, when the engine 
suddenly changes speed, the gearing by which it is driven is 
liable to be broken by the inertia, of the governor. If driven 
by a belt, tlie belt slijt.s at the moineiil tlu* governor is most 
ixnpiired, Mr. I’orter applies llu‘ ciumnon two-hall governor a,s 
a marine governor hy pl.icing it horiztmtally, and replacing the 
action of gravity on the hulls hv tliat of a. very iioweiiul coiled 
spring. Governors of this kind whim originally employed, 
failed, but Mr. I’orter has to a great e.xtent, obviated the objec¬ 
tions arising from tlie varying position of the governor, due to 
the motion of the vessel, hy ruiiiiiiig the governor at a very high 
s])eed (:i(K) to 500 revolutions ]»er minute). This high sj)i*ed 
enables him to use very light halls and at tlie same, lime to have 
a A'erv powerful sjiring, so that the iiilluence of the vessel’s 
motion Itecomes j-eiutively small. Tlie ])eculiaritv of this go¬ 
vernor c.oii.sisls ill the fact that nearly exact eqiiililivinm is inaiii- 
taineil between the ceiitritugal force of the lialls and the thrust 
of the spring when th(> spindle runs at a constant speed, hut the 
radiu.s of the circle of revolution of thi'. halls is increased or 
diminished. Tlu; governor is, therefore, nearly isoclironous, and 
a. high degree of sensibility is attained. An'increase of two or 
three ])(*r cent, ill tlie speed causes the halls to move from one 
extremity of their range to the. other, 

T\) obviate the liability to accide.ut with the four-hall governor, 
Mr. Silver introduced the lly-wlieel governor. In this governor 
a heavy lly-wlieel revolves on the horizontal spindle driven hv 
the engine. It is not connected directly witli the spindle, but 
derives its motion from differential wheels maintained in posi¬ 
tion by a spring. If the engine suddenly races, the spindle 
overruns the fly-wheel and the tliiotlle I'alve is closed. On the 
contrary, if the engine is ])ulle.d iqj, the fly-wheel hy its inertia 
overruns the spindle imd 0 })ens the throttle valve. It is obvious 
that tliis governor in no way regulates the average speed of the 
engine, hut only checks sudden variations. To give it some 
power ns a regulator of the average speed, four vanes are fixed to 

4 F 
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the fly-wheel at rij'ht anj(les to its direction of revolution. The 
resifitance of tliese vanes moving in the air increases as the speed 
of the fly-wheel increases, and the governor requires greater 
force to drive it. The spring through which it is driven is, 
therefore, mon*. coin])rosR(fn as the spcecl of the engine becomes 
greater, and tlie tlirottli' valve is partially c.losetl. Mt’riton's 
governor is a fly-wheel governor, 'without vanes, and diflerliig 
in the mode in which the lly-wlieel is driven. Miller and 
Kniira governor is also a lly-wheel governor of a sliuilar de- 
scj‘iption. (See also a pjiper by Mr. Lewis Olrick in Tranmc- 
tiouH of t^ociclif of Enfi'inerrs, 18()2.) 

GRAAFIAN VESICLES, a number of small bodies, v.arving 
in size iioiu that of a pin’s head to that of a pea, and in number 
from ten to twenty, which aiv- found embedded in the substance 
of the ovary. Tlu-y exist in a rudimentary form at an early age*, 
and as a donblo vesicular meinlmine in the .adult female. 

GRAAL, callcid more fully tlie Holy Gkaal, is variously .spelt 
Grail, Greal, Graaus, Grusal, or Gr.azjil, in Norman French; 
Grasal, Gra/-.al, or Gnazaus, in Provcn(;al ; Gri.sal, in Old Catalan ; 
and Griul, in Old Spaiiisli. In moderu Frcncli it is written 
Gra.al, Greal, and Greal ; and in old Englisli Grailo, or (Irayle, 
the latter of which forms occurs iji the .Second Rooh of SjamseFs 
‘ F.'iei ie Qiua no.’ In conformity with the 0]>inions entertained 
of its etymology, or with the suecessivt* tAsliions of orthography, 
it presents, ]»e.sides some oilier forms, the varieties of San (Jreal, 
Saint Graal, Seynt Graal, Sancgreall, Sangrual, Sang ileal, and 
Saiilv Hyal. Several derivations, bearing moiv or less of iiroli.T.- 
bilily—amongst otlnu’s, (Uie by wliicli it i.s identilii'd w'itli tlie 
Hebrew Jinrolu, or (flirala, pnrpjUhntiy and is tlnis made to sig¬ 
nify the euporvessfd used in cireumci.sion—-have been suggesteil 
for th(i wonl Graal, wbicli, by the latest and most tru-stworthy' 
criticism, has been identilied with tlu* Low Latin Oradalr, or 
Grus ^le, which occurs in Ducaiige, or in (Jliarpentiers Snpjde- 
ment, in the very numerouH forms of unu/alr, (fraduliis, (frasala, 
gi‘af/id£, grasmky (/raxitla, (framtlci; -witli the diminutives,/yradc/Za, 
ffraccllm, firtmclla^ f/rnssilhvi, //ru.svV/»..s', and iimxuleim. The .signi¬ 
fication of the word is, a kind of vessel, of wood, earth, or metal; 
and it occurs alternatively in tlie sens**, of a large, round, and shal¬ 
low vesRcl, of a bowd, and of a flat vessel or <lisli, for the u.so of 
the table. The forms given ahovi! ari; sex i-rally eorriiptions from 
cratdla, a diminutive of th»^ Latin c.rain-, or crab w, which again 
is from the Greek Kpariip, or Kparripluy a howl, or mixing vessel; 
and the Seynt Graal, or Holy Graal, was that sacred vessel, the 
aggregate of vvliose distinctions, as collected from on(‘ tradition 
and another, included those of having lu'cn a gift of the. (juee.n 
of Sheha to Solomon, fif having been used at the Lust Supper, of 
having been stolen by one of the serv.anls of Pilate, wdio used i1 
on the occasion of publicly washing liis liaiids before the multi¬ 
tude, and who afterwards gave it to .losejdi (d‘Arimuthea, who 
collected in it iii<* Holy illood which flow'cd from the five 
wounds of Chri.st on the cross. As a vessel host a<lapted for this 
last puipose, the H(dy Dish became couverte.d at the Lands of 
the Rom.'inco W'riters into the Holy Cup or ('halice; and the myth, 
founded on an account given in the a])(jcrv])lial Go'^pel of Nic.o- 
demus, oj* the Acts of Pilate, Avas supj)orte(l by a cliange of mn 
greal, holy vessel, into sang real, royal blood, which has biien 
WTongly interpreted as sanguis rralis, real l)lt>od, a .sense in 
which it is .still occasionally ado])ted and ]>er]K‘tuated. ’I’lie 
etymology of the fian Lhcal, or Hohj Graal, lia.s been otherwise 
involved l)y' thti eA'iat('nc(! (if another w'ord written Avith lib'r.il 
identity, as Graal, a sliorlened form of the Low Latin grailiialc, 
GV gradak, first given to the ])salm, or anthem, AV'liich, between 
the Epistle and the (:lo.s])el, avuh sungta gradibus, upon tlie .sti'iis 
of the arnbo, or lailjiit, in the service ol the Romish Gliurch, and 
afterwards transferred to the Anti])honary, Avliicli contaiiuul 
the anthems or ver.si*s so recited. [Gjiaduai., E. G. H] For 
over a tliousand years both ecclesiastical and jirofane. writers 
are silent about the Holy Giaal; but in the twelfth century it 
reappears invested Avilh marvellous attributes, .and as the tbeiiie 
of various and varying legend.s and ruinances, the outline t»f 
Avhicli Ave are said to owe to the genius of Walter Map, or 
Mnpes, the clever satirist of the reign of Henry IL, and which 
were subsequently amplified by' Robiers de Jiorron, Ouyot de 
Provence, and Ghrestien de Troyes. The legendary liistory of 
Joseidi qf Arimathea is connected Avith the once popular belief 
in the inlroduction of Christianity into Britain as early as the 
first century. According to this hi.story, Joseph, after having 
collected the blood of Christ, and a few days after His resuirec- 
tioii, Avas seized by the Jews, and imprisoned in a windowless 
dungeon, whore, for a perioil of ffwty-two years, he Avas fed, 
Avithoul Juiinan susteiiaucc, by the Holy Graal, Avhicli he found 


miraculously restored to him on his first incarceration. He was 
at length re'loased by Vespasian, whom, after himself submitting 
to baptism, he converted and baptized ; and in obedience to a 
Divine voice, and Avith the Irapenal permission, quitted Jerusa¬ 
lem with his Avife and his son Jo.saphe, and a company of fifty 
peo])le, Avilli whom, and with the Htfly Graal, whidi he carried 
inside an ark or hox, he arrived at Sarras, who.se king, Evalak, 
lie endeaA'oured to convert. His henevoleiit designs upon 
Evalak Avere furthered by a coii]fle- of visions Avith AvliicIi the 
king was favoiireil, in illustration of the iloctrine of the Trinity ; 
AA'hil.st at the saim* time a vi.sion—the motive of Avhich has been 
peiliiie.ntly regarded as siigge.sti‘d by the events uf the Holy 
Sepulchre—was voiiclisafed to .los.a])lu!, Avho, ujioii looking in¬ 
tently into the Graal-ark, saw Cliri.st first upon the cross and 
.aftervvai’ils <leKcendiiig ami standing hesiile an altar, whilst 
niitiisteriiig aiigel.s Avere. in attendaiici!. (Jhrist ordained Josajdie 
liisho]); and the latter gave F.A^alak a shii'ld inscribed with a red 
cro.ss, with an injunction to tin* king to call upon Christ in the 
hour of ]»eril or distre.ss in the defensive Avar Avhicli he was 
jihoiit to carry on against tlie invading army of Tholomer, king 
of Babylon. A captive, and in despeiate circunrstauces, Evalak 
complied with this in junction ; and in his extremity Avas suc¬ 
coured and re.sciiet] by an .'ingt*! in tin* form of a WJiite Knight, 
Avlio, having .slain Tliolomer, and lieljied EAMlak to achieve a 
c.<»iiiplete victory over his forces, vauislied uAvay. EA'alak re¬ 
lumed home, and Avas hiqdized, assuming at the font the name 
of Mordeins, Avhilst Scraphe, tlie brother of his queen, received 
bapli.sm Avilh tin* name of Maciens. ,)o.sepli further baptized 
.‘)0()(> of king Evalak’.s subjects, .and after abiding for a considera- 
•abh' tiinii .at Sarras, at length made his Avay to Britain, where, 
according to a developniimt or variety of tlie legimd, he arrived 
in coinjiaiiy Avitli eleven otln-r dise.ipies of Saint Philip, and suc¬ 
ceeded ill obtaining from king Aiwiragus pennis.sioii to settle in a 
Rinall isl.aiul, Avliere to each of tlie twelve Avas assign(?d, for his 
snb.sistence, a certain ])ortion of land called a hide, the Avhole 
comprising a distriet known as the tAvelve hides of Glastonlniry. 
Tin* name by AA'hich the island was ilistinguished by the Biltons 
was Yiiy.swytryn, or the Glassy Island, from the appearance of 
the stream Avhicli siirroimded it. Afterwards it obtained the 
name of Avalon, aUeniatively Avith reference to the abundance 
of apples which it produced, or to a British chief Avho had been 
oiK* of its soinetinie i»i)K.ses.sorH ; and finally by the Saxons it Avas 
called GUcsting-a-lnirig, the “borough of the Sous of Glast,” or 
Glastonbury, 

“ wlicie tlu* winter tliorn 
Blussoms at Christmai., iiiindiul uf our Lord.” 

Here St. Joseph, Avho is considered by the monkish historians 
as the lii'st abbot, erected, to tlie honour of the Virgin Mary, and 
formed of Avreathed twig.s, as if in iinitatinn of the booths or 
tents under Avhiidi the ehildren of Israel sojourned during the 
F’east of Tabernacles, the first Cliristian oratory in England. 

Ill .some forni.s of the h-gend the Holy Graal reniiiiiied in the 
care of .loseph of Arimathea, Avho, after a life of jiretematural 
oxteiisiim, died, leaving his authority and his .sacred treasure to 
his son, who, in like, inaiiuer, consecrated one of his relations 
in his place as custodian of the Graal. In course of time, 
through the .sins and inqierfections of its keepers, the Holy Graal 
“Avaa caught aAvay to heaven Avhere it was preserved until 
there should appeal* on eartli a lace of heroe.s worthy to resume 
its guardiuiishiji. Tlie chief of this line was an Asiatic prince 
named Perillu.s, avIio came to Gai;l, where hi.s descendants allied 
tliem.selves Avith the family of a Breton prince. Titurel, the 
hero of the legend of Albrecht von Scliarfenberg—which avos 
fiui.slied in Bl.aO, and Avhich, alung with the ‘Perciv’aP of Wol¬ 
fram E.schcnbach, a.d. 12(k^», was o.stensihly referred to the com¬ 
mon origin of u poem in the northern French dialect, written by 
Guyot of I’roA'ciice, but otherwise unknown—Avho sprang from 
this glorious lineage, Ava.s tlie one cho.sen of God to found the 
Avursliij) of the San Graal amongst the Gauls. Angels brought 
the. ves.se.l to Titurel, and instructed him in its mysteries ; and 
in its honour he erected a temple, on the model of the tcmiile at 
Jerusalem, and organised a band of guardians of thii Vessel, a 
ceremonial for the worship oi‘ whicli he also elaborated. The 
Holy Graal AA’^as visible only to the hajitized, and of tliese. only 
to the pure in heart and morals. Oracles Avere given by the 
Holy Vessel, miraculou.dy expressed in characters which nj)- 
Iieared for a short time on the surface of the bowl, and then 
vanished. A spiritual strength and joy, a foretaste of heaven, 
attended the custody and the vision of the Holy Graal, which 
stood to its Avoi’shippcrs in the place of all such viands as they 
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most desired or affected, which inaintained them in pei^etual 
youth, and imparted to them a jjraduated or comparative immu¬ 
nity from wounds and death. The chief of the knightly order 
who watched the Graal was entitled King ; and, as his office was 
hereditary, he was permitted to marry. Titurel reigned four 
liimdred years, being, to all appearance, of the- age of forty; and 
was succeeded by his son hViniutelle, who, having fallen into 
impurity, perished in a joust in which he had engaged in honour 
of his mistress. To him succeeded his son Amfortas, the Pelles 
or Pellam of ‘ Le Mort Artus,’ or ‘ Mort d’Arthure,’ who, having 
in turn fallen into grievous sin, was given over by the Graal to 
be wounded by a lance. Then it was announced to him that he 
should not be healed of his wound till one came, pure and 
young, to Montsulvatach, who would see the mysh*.ri(‘a of the 
iloly Vessel, and inquire their signification. At thi*? stage, 
however, the legends of the Graal heconie involved in the cycle 
of Arthurian romance ; and it may be- proper to ])aiist‘ lieiv and 
interpose a description of the Graal, ami to follow its fortunes 
as fabricated by more prosaic but etiually baseless inventions. 

According to Wolfram von Eschenhach's ‘ Percival,’ the Holy 
Graal was a vessel formed of a single ]ir(;cions stone, the Uqns 
hcrili% the stone of the Lord, lilled willi tlie strength of God 
the Father, Son, and Holy Ghost; and although it was said to 
have been finally transported to India, and to havi; remained 
there, several cities formerly claimed the honour of the jios- 
scssion of this mighty relic. At the cajituve of Gajsiirea, in 
1101 , the Crusaders found what the-y imagined to he the very 
Dish itself, made of one large einerahl. It was sent to Genoa, 
where it is .still exhibited us the Sacro Gatino in tin* treasury of 
the cathedral of San Lorenzo. Napoleon 1. transported it to 
Paris, from whence it was sent back in ISl.'i, but was crackt'-d on 
the journey. It is really nnult! of greenish glass, as, in spite of 
tluj precautions to prevent its material laniig tested hy steel or 
diamond, the air-hubbles which it contains .sullicieiitly dis¬ 
close. It has two handles; is about li feet 9 inclu's in cir- 
cuniference ; and is of lie.\agonal form, with some slight oma- 
ments which appear to have been linisherl with the to(d of a 
gem-engraver. The colour is bcaulirul, and the transjiarency 
perfect; and its exliibition to the faithful Look, or lakes, jdace 
three times a year in the presence of a predate of high rank, 
around whom were rang(*-(l tlui Clavuferi to who.se care it was 
committed. A fee of five francs will unlock the (uihimd, the 
keys of which are kejit by the municipil authorities, to the gaze 
and admiration of the. curious .stranger. 

It has been sought to trace the germ or suggestion of the 
legend of tlie Iloly Graal otherwise than to Jo.se]di of Ariiiia- 
thea; and it lias biam variously .suppo.sed to havii originated in the 
Heliotrapezon, or Sun-Table of the ])ious Egyptians; in the 
highly-prized 13lack-stone of the Kaaha in ^locca ; in the magic 
iiiiiTor or cup of Salvation discovered liy l).<cheinschid, the 
hero of Persian romance ; in the Egyptian Hernies-goblel; and 
in an assumi'd divining-cup of tlic Driikhs. Howtner the 
problem may be solved, it rmnains that the story of the Holy 
Graal is of the highe!5t interest and importance as a jtrelace to 
the entire cycle of the Arthurian romance.s ; and their connec¬ 
tion, otherwise so obscure, may be to some e.xtent illnstr:ite(l by 
regarding the account of the Lust Supjier of the Saviour vith 
His disciples us at once the genu of the story of .Joseph ami 
his followers and of the romance of tlie Knights «d the Itound 
Table. The Holy Graul, as the symbol of Ghristian salvation to 
the Romance poet.s of the Middle Ages, was, like King Arthur 
and the sorcerer Merlin, for nearly five hundred years the keimel 
and central point of an extensive cycle of poems, wherein the 
knights of old found edification, ami in writing on which poets 
believed they should attain final hliss. But the Graal-cyele was 
distinguished from the other as having no ascertainable founda¬ 
tion, however remote, in lii.stoi‘ical persons and events. Jt was 
rather the development of the pious thought and fancy of chi¬ 
valrous ages, Avhich sought to symbolize the mysteries ami mira¬ 
cles of (mristianity in the feigned history of a Holy Vessel ; the 
idea of which was originally distinct from the historie-s of the 
Arthurian knights with whicli it was afterwards so intimately 
blended. 

The Graal legend having been introduced as a foreign and a 
spiritual element into the Arthurian cycle, it seems a jiertinent 
surmise that the introduction was the achievement of an ecclesi¬ 
astical or ecclesiastically-inclined poet, who sought to redeem the 
pursuits of a society of gallant knights from an utter and uniform 
secularity. This object the poet attained by the incorporation 
into the Arthurian story of the account of a nobler knight, a 
purer man, and a more exalted reward, than any which the old j 


legends furnished, and which ho discovered in the Graal and Sir 
Galahad, the history of the former of which he nrobahly found 
ready to his hand, whilst the latter was identified as a direct de- 
scenclaiit of Joseph of Arimathca. One da}', it is said, when 
Arthur was holding high festival with his Knights of the Round 
Table in tlie minster at Camelot, they were startled by a thun¬ 
der-storm, ill the mid.st of which a sunbeam seven times clearer 
than the light of mortal noontide entered the hall, and the bro¬ 
therhood w'cre enlightened by the grace of the Holy Ghost., In 
the intensity of this miraculous illumination the members of the 
knightly circle regarded each other, and each man saw his fellows 
invested with an incomparable beauty and grandeur. For a sea¬ 
son there wa.‘< dumbness and silence ; and then the Holy Graal, 
covered with white samite, entered into the hall, filling it with 
rarest odours, and without apparent instrumentality supplying 
each knight with sncli meat and drink as he best loved in the 
worhl. None saw tlie Graal itself as it was carried through the hall, 
nor the hand that bore it; and it presently vanished us suddenly 
as it had arrived, so that none knew whither it had departed. 
Thereupon the. king gave thanks to God for the grace lie had 
vouchsafed them ; and when the general power of speech 
returned, th(‘ knights undertook hy .solemn vows the Quest of 
the Holy Graal. 

Tin* Jegmid of the Graal, and the story of the search for it, is 
told so variously by poets whose ]irinci])al aim was frequently 
no more than the hiveiitioii of new incidents, that it is hopeless 
to ex]iect unity or even cunsisteiicy in the several narratives. 
Those to which ]»rnininenci' is lu re giA^eii may be taken as illus¬ 
trating the genera] feeling which dictali;d their iiroductioii, rather 
than as pretending to a .strict liarinony or conseiitaiieoiisness of 
ad vent 11 re.'^. Mr. Skeat ingeniously discovers in the historical ])he- 
iioiuena of the time slightly anterior to tlie jiroduction of the 
first of tlie (fraal narratives, their efficient suggestion and inspira¬ 
tion. “ Tlu' great ('xeitement of the middle of the 12th century 
was the Second ('rusade, heginning in 114(5. A little earlier the 
order of KnightsTeni]dai s had been established. This was af.ghting 
order of Knights, ipiiti! unlike to the Knights of St. John. Their 
object was religious glory, and their di'Stiiiation the East. How 
e.xactly all this is reproduced in the history of the Knights of 
the Round Table, seeking a holy object, and finding it likewise 
in the East! Godfrey de. Bouillon, King of Jerusalem, mbets 
with the success of Evalak, King of Sarras. Galahad’s shield 
hears the Templars’ device. The Saracens were then freiiueiitly 
heard of; hence Josejdi goes lo Surras, their supposed cily. 

.I'lie mention of the in.stvuments of the 

1’us.sion brings forward the Holy Lance, and especial attention 
nimst have beiui calh'd to it by the exIraordinary fraud which 
gave out that the Lance had Ikmmi found at. tlie siege of Antioch 
in 1098. Hence it was introduced naturally enou(.;li at the ap- 

]M*araiicc of the Graal.Tlie old Tomance.s hail in 

view a general idea of idealizing (’hri.stianity, or rather reli- 
giou.s enthusiasm, hy adding to it vaaioiismysteries and religious 
vows; but beyond this, the only ]>riuciplc Avhich they showed 
was that of giving full scu])e l.o the imagination.'’ 

The, fugitive and ineoiiqdi'te vision of the Holy Graal vouch- 
s:ifed at Camelot to the chivalry of King Arthur is the first 
attempt at the jiixta]K)siti()ji of two sets of legends whicli were 
hence forth to be .so elo.sely connected. Veal's had jiassed .since 
King Amfortas, or Pelles, first lay <lown Avonmled in liis palace 
to await tin* ])ure knight, a “clean maid," who should lieal him 
by the apidiealion of the siiered Idood. The m.'ijority of the 
Knights of tlie. Romnl Table Avere. iiu.ajiacitated for success in 
the quest of the Holy Gnial through their Avant of charity, absti¬ 
nence, and truth ; and it AA'as only to three of them—Galahatl, 
the {)ceupier of the Sege Perilous, Percival the St-ainless, and 
Bor.s, or Bohors, the I’eniteiit—that, the honour of achieving the 
splendid discovery Avas assigned. Together the select trio rc- 
]>aired to the castle of King Pelles ; where, after they had supped, 
they beheld a great light in Avliicli Avere four angels hearing ii]) an 
ancient man in bishop's vestment-s, whom they set down belbi*e a 
table of silver, on which appeared tlie San Graal. The aged prelate 
was no other than Joseph of Ariniatheu, “ the first Bishop of 
Christendom," Then other angels apjieared hearing candles, and 
a spear from which fell drop.s of blood ; and those- drops Avere 
I collected, hy an anged, in a box. The angel.s now placed the 
caudles on the table, and “ the fourth .set the Holy tSpear up¬ 
right upon the Ves.sel ; after Avliich Jo.seph proceeded to cele¬ 
brate the sacred mysterie-s. At the consecration appeared our 
Lord Himself, who summoned Sir Galahad, and incited him to 
ask what the Vessel was which He held between His hands. 
Christ then declared it was the Holy Dish wherein He ate the 
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lamb at tlio Last .Suj)iter, a more open and aljiiiidant sij:,dit of 
whi{;h Oalabad slididd in tlio eity of Sarras, whitiinr he 

was to eonvoy it. (lalaliad, theivforv, liavinj^' anointed tlu; 
wounded Jdiig witli the Idood wliicli dropped from the spear, 
and so made liim whole, set out, with Ids friends lions aiul 
Percival, to tin* mystic city of Siirias, where he was made 
king. 

The story is varied in tlie ' Ferciva] ’ eommeneed by Cilirestien 
de Troyes, and carried on and couclnde-d hy his eontimiators to¬ 
wards the close of the 12th century, Avhich'attrihute.s to Pc'rcival 
the cure ni‘ the king, from whom Ik; rec.eiveil in return the 
Sacred A essel and tlie bleeding Lanee, and letiieil to a liernd- 
tagc. On the death of T'eicival, the Holy (Jraal and the Jjance 
were taken up inlf) heaven. It is ]inil)ahie that this A'crsimi was 
an ada]*tation of a Wcdsh tale entitled ‘ riierediir,’the hero of 
which is not a ('hristian, ;ukI the lady vessel of which is a mys¬ 
terious r(‘lie. of a past heatlu-n rite. It is Sir f*eivival whom 
Schulz rc'gards as the “ point of mdon ' helnaa-n the sto7y f>f the 
(Iraal and the, adventures of <hivalry lor its recovery. “'Plie 
fal)le of the (h-aal," he .say,-^, ‘'did not e.xi.sl in tlie chronicles of 
those countries which ]>reser\L‘d the traditions of Arthur— 
Lritain, France, and Ireland. , . . 'Fijc xmutil group of 

romances, whose centre is the <haul, constitutes the J’mveneal 
and Spanish element ; the /n'sV i.s'Widsh—and tin* point of union 

is the chief hero I’ercival, the IVi'eilnrof the Welsh. 

(1) Until the middle of the 12th century, not the slightest tiwe 
of the (.Iraal, or anything res('Tnliling it, c,aii In* fomnl iii the 
lireton or Welsh jioenis ; (2) Towards the same jH'iiod avc, dis¬ 
cover, ill the Urencli ])oems only, the first indic,ations of any 
knowledge of the traditions of Aiihiir ; and (ii) this hranch of 
poetry received a imrticular impulse from the sovereignty of 
England over a great part of France : and we must he deceived 
upon every point, if Arthur and the Stni tIrani did not first meet 
half-way in Franci*. about 1150, coming from the North and 
from the South.’' TIic latest results of oiir own insular criticism, 
however, selects out of the iiv»* authors who are specialh' noteil 
U.S the writers of (Jraal Romaiice.s, Walter .Map, or Mapes, the 
scholarly and genial poet, Avho was Archdeacon of OxRml in the 
latter half of the 1211 j century, as Iteing the jiioneer in this s]h*- 
cies of the literature (d' chivalry. ]\lr. Skeat supposes tliat 
Walter Map wTote his romance, ‘Joseph,’ aln)ut J170, or a few 
years earlier. 

Moriie of llie ivriters of (Jraal llomanees profess to have trans¬ 
lated from a Latin original, whii'h, in the case 4)f the ‘ Ilisttny 
of the Holy (Iraal,’ was said to In-‘‘fi-oni the original Latin, 
w'ritlen hv Jesu.sUhrist with llisown haml,being llie only writ¬ 
ing made; l>y (Jod since His iquising.’’ The h'gend here-involved 
i.smore ]particularly slated t.o the <-ifecl that in a.d. 717, in Kng- 
land, Oirisl, as a heaulifiil Jiiaii, ap|ie;ired to a 'rrinity'doiihting 
monk, and pnmii.sed 1o clear his dnuhl-, by nieiins of a Ipook 
U’hicb la* jacsented to him. In ihi.s book were four trealise.'s. of 
Avhich one was the ‘ Look of the .Holy (iinal which ha.-- thus 
been laid o])en to llie deninicintion of .Mr. I’riee, a late editor of 
Warton's ‘ History of F.nglish l’oeti-\,’ as being “no romanee. 
but a blasjihenaais inipo--lure, move extravagant and daring than 
;iny otlier on reconl, in which it, i> endc.ivoun-d to ]iass off tin- 
myste.ries of hardisiu for din-cl iii'-^piralions of the Ihdy (Iho^t." 
(Fiirnival's edition, Avith a Frefatory Essay by .\lbei’l Sehulz, 
On the Safja nf tia Hal if (Iraal, of Sninl (Iraal, <ir tin: Saul: 
Rijal: Thr. Ifistonj of Ihr lltihj draa! , jninled for the Ihtxhurglie 
(hub ; Furnival’s iMlition, for the Uoxl)ur..'he Uliib, of Jai (J/as/c 
<ld Saint OraaL; Skeat's editleni, with Freface, of .lomph of 
Arnnathir, jn'inted for the Early English Text Society; Albert 
Schul/’s I'JrKdi/on (hr 1 nllnnirr of irddi Trailidon iifion thr Lih- 
nilurr <f (Irrotonij, h'ranrr, and Srnniliitaria ; I’rofessor Henry 
Morley’s Jiiajlidi Jl'rilr.rr; Faring-( Jon Id’s Oarioas Mijlhs tf 
the Middir Aiirs : 'rennyson’s Jlohi (Indl ; and t>ther.s.) 

(JIIA(M‘j, a, title of dignity liist. eonferreil on the kiiig.s ed’ 
England about the time .d' Henry 1 V., by Avho.se .successors it 
was used—Avitli certain nmditic.atinns, ;is’ “Excellent (Jrace," 
lirat given to Henry VJ.™until it Avas merged, along with the 
more recent title of Higline.ss, in that «d'.Majesty, which AA'as 
assumed hy Henry V'i II., from the. lime of his being so addres.«ed 
hy Francis J. of France, at (lie Field of the Uloth of (Johl, a.d. 
1520. After the royal udojition of the last-named title, the 
style of (Jra(.‘.t*—His (Jrace, Her (Jrace, Voiir (.Jrace—devolved 
upon dukes, duehesse.s, and archbishops. Tlic title appears to 
have been originally conceived in the spirit of reengni-sing the 
sovereign as the fountain of goodne.s.s and honour, as the supreme 
rej)re.sciitative and dispen-scr of favour and clemency. 

The radical idea ol' the word Urace a.s a free and iincouditiuiied 


gift attaches to it more or less closely throughout its various 
u.sages. Its theological Kignificance has been alwwly discussed 
[E. (k, vol. iv. col. 454]; and of its other meanings may he 
mentioned that of a shoit jirayer or office of praise both before 
and after meals. The practice of rendering thanks on .such oc- 
casion.s was transplanted, under the sanction of our Lord's own 
example, into Christian habit and observance, from the tradi¬ 
tions of .leAvish, ami indeed of nearly universal, custom. So 
early as the fouilli century it is knoAvn tliat such thanksgivings 
occasionally took a metrical form ; and it Avas Avitli the twofold 
significance of grateful i-i'joicing and of alfection that the grace- 
cu]), loving-cup, par at nut caritatis, aa'us sent round at the con¬ 
vivial meetings of our ancestors, and still continues to circulate 
al'lcr civic, fi*a.sts, and the nmre formal of the bancpict.s in the 
halls of the Tuns of (Joint and the Universities. 

'I'lie Avoi'd (jrac<; lias othei- jpliases, piplitical, social, legal, com¬ 
mercial, and academical, 'riius, an Art of firace is equivalent to 
an act of amnesty, or oblivion, or to an act for the relief of in- 
solAeiit debtors ; !htij^ tf (Iracr are a umnlK*r of days alloAved 
by custom ior thr payment of bills of exchange after they have 
hi*rome due; (Irare is in certain cases used fur a faculty, licence, 
dispeji.sation, priAdlege, or conce.ssion ; ami akso for a resolution 
j of the legislative body of u university, or of an academical 
I corporation, as a college or hall, less than, or a part of, a uni- 
ver.sit.v. 

(J11A(TL1S, tin- naiiK' gm-n to one of the muscles of the 
thigh, on aeeoiiiit of its gre.at length conqiared Avith its small 
size.. It i'. the .same as the JltrtiL't iniernnx fnnorit^. 

CJRAUHAL (Latin, (JuADrAi.K or (Juadai.t:), sometimes 
shortened into (JuAii., is the psalm, anthem, or hymn, Avhich from 
a. remote antitjuity has been sung or said in tbe servie.e of the 
Ivomish ('Imrch, bet ween the Ejiislle and lliedospel ; and Avhich 
receiAcd its name from the circumstance of its l)eiiig anciently 
chanted on the steps {tjra<liis) of the ainho, or pulpit.. The custom, 
hoAvever, has not ahvays heim of a strictly universal acceptance, 
for in the (.'hurches of (Jaul and Sjiaiii llni (Tradual was not used, 
and the (Jhureh of England, at the. vcAdsioii of her liturgy, omitted 
it likcAvise, Anc.ii'iilly the (Jradual Avaa looked upon as a lesson 
from Serii>ture, even when it Avas sung ; and in the lime, of St. 
Augusliiie, it is ascertained that in tin* African (Jhureh theP-salm 
Avas sung between the Epistle and the (Jospel. Jhit there is 
reason to helie\e that this Avas not its original position ; for, as 
a les.'ion from Scripture, its prescriptive order Avoiild have been 
after the JjUav and the Fro]»hets, as it is e\’en noAV observed by 
the (Juircli of .Milan, in tin* services of Avldc.h the l*salm is 
placcil betAA'een the lesson of the Old Te.staimait and the. Epistle. 
It is ]irol.iah)e, therefon*, tliiit Achen tlu* \\'e.^tern ('hurches gene¬ 
rally began t(^ iliscontinne, the h'ssons from the Uhl Testament, 
they placed the F.salm helAveon llie Epi.stle anil the. Oospel, in 
order to preserA'c the semblance of tin* ancient custom, according 
to Avhich the Fsalm had alw.q's intervened hetween the Old and 
the New Testament. 

Ly a natural and ea.sy transition, the name Lkvu/au/Ava.s fre¬ 
quently givi‘ii to the A iitiithonat'n, the hook Avhieh contained the 
anthems, hymns, or verse.s, to ho sung or recitial, and originally 
one of llie three service hooks of the(!hurch—the other Iavo 
heing entitled ivsjKu-tively the Sarrauientarij and the Lerltonartf 

Avliich, about the 11 111 or 12th century, it Avas found convenient 
to nnile in a single volume, called the. ('ompldc oiPknartjMissal, 
or lUndr of Af/’we. 

The tiile o\' J‘salmi (Iradnnics, or ]‘salms (f Deprees, is given to 
a series of lilteeii Fsahns, extc'udiiig from cxx. to cxxxiv. inclu¬ 
sive, some of Avhich are believed to have been AATittcn on lla- 
retiirn of the.leAv.*- from the. ea])livit.y in P>abyh)n, and Avhich, 
being distributed into groU]»s of five, have three, aseeiisions, and 
ari' sometimes used, Avilh a certain litingical siguiticance, in the 
services of the season of Lent. (Falmer's OrUjines Littmjica’, or 
Autif/nitirs of tlu Jinpliiih Jlitnal; Hook’s Ckareli J)idionarii,am\ 
others.) 

(JRAFFIEH, (JREFFIER (Med. Latin, graplnarias or </r</- 
farins, French prvljlrr), a registrar, a notary. In Franco the 
grefliers uie an imjiortant body of jmhiic servants, ap]n)intcd 
and ]>aid hy the slate, and presided over hy a (/refh'rr rn dtej, 
Orelliers are attaeiied to all the courts. Tliey Inwe the chai’go 
of the records, keep the register of causes, enter notes ot the. 
several ])rocee(lings, issue judgments, Ac. (Irefficrs-ailjoink O-va 
attached to the tiilninanjc dc premie re. instatice, tribunals ol com¬ 
merce, ami courts ol‘ apjieal. In the. superior courts tlie grelliers 
must be twenty-seven years of age, in the lower courts twenty- 
live. A large part ol' the euiuliimeiils of the grefliers is derived 
1 from fees. 
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GRAFIGTI (Jtal cf. Cheek ypdipetv, to grave, write), a term used 
to flenot(.* the rude inscriptions and drawings fre(|ucntly found on 
ancient walls, monuments, &c., more especially in the excavated 
ruins of Rome and Pompeii. The practice of scrihhling in 
j)lttces of public resort seems to have been as common in former 
times as it is at present. Examples of it are found alike in the 
ruined temples and sepulchres of Egy])t, upon the rocks of 
Mount Sinai, and in the tombs of the Prophets at Jerusjdcin ; 
while, apart from actual remains, its prevalence in Greece and 
Italy is attested by numerous passages in classical authors. 
Among other instances, we read ol lovers thus proclaiming their 
passion {h roiai rofxois, Aiist. Ach. 144 ; h Qvpq.^ Arist. Vesji. 
1)0 ; Plant. Merc. A. II. Sc. 3.74), of scaiulal being so dissemi¬ 
nated (Cic. Verr. Ill. 33), and of the walls and pdlars of . 
shrines being covered with the inscriptions of voPiries I 'lmilta 
omnibus columnis, omnibus parietibus inscripla,” Plin. Kj). 
VlII. 8.) 

The graffiti of Pompeii, which are tlie most celebrated, repre¬ 
sent ill geiKjral the mere Immours of an idle po])ulac(‘, such as 
oiten deface the street Avails of modern towns, and are therefore 
more valuable from tin* curious insight they allbrd into the ' 
manners of the time tliuii as ]iossessiug any literary or artistic 
merit in themsedves. Some ol them are trae.ed Avith red idialK 

1 i 

i 

Fi«. 1. 

or charcoal, but. the great majority are scratclied in the stone or 
])laster, and the instrument employed A\as doubtless the sliurj) 
pointed stilus or graphium of iron or ]>on<‘ used for A\*riting, and 
commonly carried in tlu* girdle or in the front fold of the toga. 
The Latin language, is that generally found, but the Greek also 
oceurs, and there are even some e.\ample..i of Oscaii, Avliieli are 
jieculiarly iutere.sting as an evid(>uce that that ancient laiigunge 
of t.'anipauia had not become entirely ob.solete even st) lute as 
the middle of tin* lirst century a.d. In Avbatever language, the 
letters are, as might lie expected, rudi-, ill-formed, and variable; 
in character they are cbielly quadivite, lliougli some inserijdious, 
perhaps later iii date, are written in Avbat is aluio.st a <‘ursiv(“ 
band. Some ])eculiaritieH of form and usage may be noticed, 
such as the fre»iueiit use of tAvo upright strokes ( | | ] in ])lace (»!' 
the Latin E, the interchange of Latin, Greek, and Oscan charac¬ 
ters, and a tendency in AA'ords to drop a liual consonant. TJie, 
two fipeciniens here engraved may s(;rve to shoAV the general 
style of Avritiiig employed in tlu; Pompeian fimffifi. They r<*pre- 
sent the names Menedeme. and Pompta, and both, it Avill be. ob- 
Berved, exhibit the peculiar form of E mentioned above. The, 
subjects of the.se graffiti ,are of tluj most varied F.iud. Some, an; 



quotations from Avell-kiioAvn poets, iuinci])aUy Ovid and Pro¬ 
pertius (e.^r., Ovid, A. A. 1.475-476; Amor, l.viii. 77-76; Prop. 
El. iv. 5, 47-48), or lines of doggrel, generally of an amatory or 
hiimourous character ; some are sejitentious and didactic, us 
minimum malum Jit amtemnendu maxivium: others arc ex])Tes- 
fiions of affeefiou or aversion,,-is Augc aniat Aralnenum; rufe, 
mea Sava, fac me aines ; and Asellia, tahcscas; or cast satirical 
reflections, more or less ill-natured, as Epa 2 }hra, glabcr es ! Oppi 
emholari, fur funmculc; Lucilia cx. corpore lucrum faciehat; or 
are even more CTOssly libellous and obscene. A great number, 
again, are simply names, such as lists of gladiators, often accom¬ 


panied AA'ith the number of tlieir victories ; or are the mere 
scribblings of schoolboys jtractising their lessons, such as alpha¬ 
bets, lists of nouns and verbs, and early essays in calijjraphy. 
The drawings, Avbicli are chiefly grotesque representations of 
gladiators, are, Avitb fe.Av e.xc.e])tio'ns, extremely rude and inartis¬ 
tic ; but they luissess suflicieut spirit and fidelity to illustrate 
many of t he obscurer del ails of the combats of the arena. 

Of the two examples given beluAv, the first nqiresents a pair of 
gladiators, one seemingly a Miriiiillo, the other a Samniti^; the 
latter has dropped liis shield, and by bolding up his hand xn the 



usual manner is imploring from tiu* sjiectators mercy for his 
defeat. The other is a ippi’cseiitatiun of a Samnite, with the 





number of his Auetories, between a palm-branch and a chaplet, 
AAdiicb Avere the usual ]»ri7.e.s (“ jdurimanim ]»almarum gl.adiator,” 
Gie. pro Pose., 6). 

(ha/liti are found .-it Home in Hu; tombs on Die Via Latina, and 
in the sub.struetures of tile I’alaee of the C.'csars and of the 
Golden llou.se of Nero; but. the greatest number occur in the 
CJataconil)s of Sant’ Agiie.se and San (’iallist.o. In these ancient 
ccnicterie.s of the early Gliristiaiis, tliey aiv, as de Rossi says, “ the 
faithful echo of history and infallible, guides through the laby- 
riuth of subterraueau galleries." Tlie .same Avriter divides them 
into three clas.ses, viz., mere names of vi.sitors, good wislie.s, 
prayei-s, vSre., on behalf of friends and relatives, such as, vivae, or 
vivas ill Jko Cn'sto, and thirdly, iuAmcatious of the martyrs. 
One Roman f/ruj’/ffo, in an underground chamber in the Palace of 
tlieGacsars on the Palatine, de.serves])articabir mention as appa¬ 
rently (li-aAvii by a Pagan hand in mockery of the Crucifixion. 
It is a rude sketch repre.sent.ing a man in an attitude of adora¬ 
tion Ijefore, a cross, on Avliieli is .sn.speiided a human figure having 
hoAvcver the liea<l of an ass ; a\ bile uiulerneath i.s the legend 

AAEBAMHN02 2EBETE ©EON. 

That it is the Christian redigion wliich is here blasphemously 
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caricatured is curiously homo out Ly a jiassage in the Apology 
of Tertullian (vid. Migne, ‘ Patrologite Cursus,’ Tertullian, vol, i. 
372 ; ‘ Lil)r{ir;f of the* Fathers/ Tertullian, vol. i. 39 ; cf. Tac. 
Hist. V. 34), in which he expressly alludes to the accusations 
made against the Christians that they worshi 2 )ped a god con¬ 
ceived of an ass. 

Though (jmjfiti arc mostly found <jn the walls of buildings and 
the surfaces of rocks, many also occur on vases and other s]ief,i- 
mens of ancient art, and are often of material assistance in de¬ 
termining the probable age and locality of their production. 
Indeed, it may oe aflirnKid of (jraJlUL generally, that their real 
interest and value, are greatly out of jjioportion with their a])pa- 
rent triviality. They are not only curious in their nature and 
from their anti(iuity; but they are valuable aids t«) the ])alu:o- 
grapber and })liilologist, they serve to elucidate many ob¬ 
scure passages in classical authors, juid, linally, they show, 
more vividly than any description, what were the manners ami 
tone of thought i)J'cvalent in the everyda}' libi <d‘ ancient 
times. 

(Raphael Gunucci, (iralfjtL dc I'nnijici, -bo, Paris, 

Chr. Wordsworth, ItLscriptimics Pninpciana-, LondiUi, 1837 ; 
Northcotc ami Brownlow, lioma Soitcranm, (coiui)iled from the 
works of de Rossi], 8vo, London, 18(J9 ; Ihi praffilo blaafonio ncl 
Palar^o <hi Oesari, Civilta Uuttnlica, Serie 3, vol. iv. 8vo, Rome, 
1850 ; ‘ Edinburgh Iteview,’ 1859, vol. cx.) 

GRAIN-DRYING IN BULK. In drying grain and other 
agricultural produce noticed in E. V. S., cols. 798—99, the article, 
being dried passed through the dryiiig-madiiue. A cciitury ago 
Stephen Hales, D.D. [E. C. Bicxi. Div., vol. iii. col. ::15r»j, pro¬ 
posed drying corn in bulk in grauaric-s, ships, and stacks, by 
mechanical apiJuratus, which h** tenneil “ventilators"; ami 
since his time numerous ijrojects of a kindred «:haracU>r have 
been tried with more or le.ss success. Dr. Hales's mode of venti¬ 
lating was successfully carrieid into juactice. in several l»osi)itals, 
&c.; I)lit his experiments in drying com in bulk, altliougli suc¬ 
cessful on a small scale, came, to nothing. 

At present ^872) the iiroject f)l' drying coni in bulk in grana¬ 
ries, ships, and stacks, so as to get rid of “mildew,” us it is 
tenned, has been revived by J. Methodias .loaiinide.^, who i.s 
said to be largely interested in the British com trade, and the 
utility of whose patent, jiroject is to be tested in shijniing corn 
from the Black Sea to England, But success is doubt till, for at 
sea the atmosphere is so suicharged with moisture as to <lamp 
grain instead of drying it; Ix'skles which niihlew is ji vegetable 
jiara-site which atmospheric air will not kill. Uom in .dii]>, 
granary, and stack is als(j iiilested with iii.sects which juire dry 
air will not kill. The English wheat crop of the current year, 
1872, is said to be seriously infested with both lhc*.se classes of 
parasites, so that the probable loss of lliis crop in stack and 
granary i.s giving Ti.se to grave uutiei 2 )ati(ms. The loss annually 
sustained is so large, tlial the means tiled to obviate it must 
be considered of great importance both to exjiorting ami im- 
poiiiug countries. The several jd.ins refeiTcd to may be noti<'(‘d 
thus :—Dr. Hales proposed covering the gjiinary Hours ivith 
perforated air-])!!,swage,s. Tlu-ough thcsi’, an<l n]* thi'ougb tin* 
corn, utmoeplieiic air D diawn by means of a fun driven by 
a windmill on the roof of the granary, or .'i.s is jiow being 
done ill drying liojis [IIor-OAST, E. C. S.]. Jean eUiodius 
Joannides also ii.ses utmos])heric air hy means of a sy.stem of 
double tubes, with a fan on the roof. A ilouble veiiical lube 
descends from the roof to near the. bultuin ol' tlu* stack or 
granary, or ship. From the bottom of these <lonble hori¬ 
zontal tubes radiate in any number and length required. 'J’he 
outer horizontal tubes are, perforated to allow the air thrown 
in to permwite through tla; com. The ends only of the inner 
tubes are iie.rforated, and through tluis.' end jierforutioiis of 
the central tubes, the air, loaded with moisture, is draivii and 
discharged at the top. Tlie mechanism is thus vi-ry defective, 
as the moist air tli.scharged at the toj) of the inner lube is liable 
to be drawn into the outer tube, i\’hilsl lichjw the air in the 
outer tube is lialile to ])ass into the, inner tube without lieriueat- 
ing througli the corn. It is very (|ui!stionable, tliciefore, if this 
is any improvement uiion Dr. Hales’s jilini. Another jdaii, which 
was tried in Loudon several years ago, comsists of carrying ])er- 
forated iron pipes through corn in the granary j lieuted air being 
blown through them to expel moisture, but the project 
failed. A fourth plan is the “wheat canister,” suggested by 
the late Mr. Bridge.s-Adams, C.E. If wheat is tlioroiiglily dried 
and then put into a canister and hermetically sealed, it can be 
imported from America and other distant corn-producing coun¬ 
tries without loss, provided the wheat is free from animal and 


vegetable parasites. The fifth plan, introduced this year (1872), 
is to fumigate or smoke the corn, and thus kill all animal and 
vegetable parasites, drying the corn at the same time. The 
fumes of sulphur have from time inimeiiiorial been used in 
kiln-drjdng corn, not only to kill animal and vegetable para¬ 
sites, but also and chielly with a view to improve the colour 
of the gmiii. But both processes am objectionable on account 
of the sulphur; this objection, however, can be obviated by 
washing the grain immediately after fumigation, with pure dry 
air, of a temperature sufticiently high to remove the lumes of 
sulphur, &c., but not so high as to injure the vitality of the 
grain. At the Wolverhampton meeting of the Royal Agri¬ 
cultural Soi;iely of England, 1870, R. Garrett and Sons exhibited 
three luacliineH, viz., a rick ventilator for hay stacks, stack ven¬ 
tilator for corn stacks, and grain ventilator for ventilating and 
cooling grain in bulk. In this ventilator cool dry air is blown 
in, juid lu'ated and moist air arc driven out. All these six 
])laii8 have their respective shortcoming.'?, hut some approach 
ajipear.s to be being niad(‘ towards a satisfactory conclusion. 

GRAINES D’AVJGNON, French hcrrii's, the unripe fruit 
of the lihamnus iv/cduritts, used us a yellow dye, chiefly for 
li:athcr. 

GHANA, ftramsy a name given to several seeds iiised in the 
Arts, or in medicine : as t*. kfolttcca^ .said to be the produce of 
ilie Ih-oton I’avana, or Tilly seed plant; (!. ]*aradisi, or grains 
of Paradi.se, known also a.s Guinea grains and Malaguetta pepjier, 
the seeds of the A tnohiuin iXlalauudUt^ Grana raradui; and 
G. liijlia, tb(‘ sticds of the Croton Tiglium, that yield the oil of 
tliat name. The word is also used e.vceptionally in reference to 
a diseased i»Toduct, as in G. s^crnlia (hycncrati, a synonym of Ergot 
of Rye. 

GilANADIN. JGRANATiN, E. C. S.] 

GltANARV. The old inonoj^oly enjoyed by corn-meters has 
.stood in the way of mneh ])n>gie.ss being made in the transhi^)- 
meiit of grain and tlie storing of it in granaries, so that the practice 
of tlu' last century may be said to be that of the present day. 
Some large tliresliing machines elevate and convey the corn as 
it i.s dre.sM'd into the granary, measuring orweighing it hy mechani- 
ciil means, an indicator reading off the (luautity’ of corn stored 
ill the granary at a thn'shing. In the United States of America, 
where the pric(3 of manual labour is high, granaries are built 
ciniliguous to a navigable river or canal. Ships carrying corn 
ill bulk are brought close up to the granary ; an elevator is 
ihupped from the granary into llie hold, and tln^ whole cargo 
wi'ighe.l and storctl in the granary by mechanical means, the 
] dev.'iling, I'oijveying, and weighing ajiparatus being W'orked by a 
small steaiu-eiigiiu : in some ea^-s l>y water-power. Grain is 
Tiunoved from IIk* granaiy and jdaced on .shi])s by the .same, 
means. A ver\ large granary on this plan has heen erected in 
biverpool. Attention is also l)eing givi ii to the abridgment of 
labour in the granary, in turning the corn, &c., so as to prevent 
mildew, and the heavy losses now sustained in the moist atmo- 
.sphere with which the Brilisli Isles are .surrounded, and from 
vermin, with which most granaries are infested. 

GRANATIN, Gnoiadin, i/rntadin, a bitter .substance ob- 
taiiie.d by Lundercr from the liu.sk,s of unrija; iiomegrunutcs. It 
cry.slallize.s in .stellate group.s of needles. 

GRANDIMONTANES. The original institution of tlie 
j order of Grundmoiit lia.s bi'.eii variously attributed to the 
Austin Oanoii.s and the BeiiedictiiieB; but in the time of St, 
Stephen, of Muret, the founder of the order, the same uncer¬ 
tainty existed. The founder rejected equally the appellations 
of monk, canon, or hermit. Orusenius jjlaces these religious 
among the Austin Oanoiis at its commencement, and considers 
tliat it wa.s afterwards changed to the Benedictine rule. Car¬ 
dinal de Vitri inclines to place them among the Cisterciaiw, 
and Henriijuez, the Cistercian historian, gives St. Stephen a 
])lace among the saints of that order, but a.s the Grandimontanes 
w'ere originated twenty-two years before the Cistercians, the 
testimony of these two authors cannot be received. The rule 
of St. Stephen ditfer-s so materially from that of St. Benedict, 
that, in disregard ol’ the opinions of Mabillon, Yejiez, ami 
others, -we cannot with reason connect the members of the 
Order of Grandmont with the Benedictines. The historiogra- 
graphew of the ordei’ itself wavered very much between the 
two better known orders, some, as P. Jean I’Evoque, inclining 
to attribute the order to the rule of St. Au^jiistine, but this 
writer al'tervvarda altered his opinion, and, with greater pro¬ 
priety, considered that the Grandimontanes belonged to a 
distinct order of tlieir own, at first heremitic, then monastic, 
and finally mixed, with a rule applying specially to themselves, 
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The founder of the order was St. Stephen, who is fre(}iiently 
called de Murct, from the place of his retreat. He was horn in 
1046, at the Castle of Thiers, in Auvergne, and came of an 
illustrious parentage ; from his earliest youth he was dedicated 
to God, ns ne was considered the fruit of his parents’ prayers for 
offspring. At twelve years of age he went to Italy to visit the 
relics of the saints there, and fell ill at Beuevento, whereupon 
the Archbishop Milo, a native of Auvergne, took him under 
his protection. The young Stephen quickly became fit for 
entering into an ecclesiastical profession, and was appointed in 
turn, sub-deacon, official, and archdeacon. On the death of 
MRo, Stephen, at the age of twenty-four, proceeded to Rome, 
where he remained for four years in the exercise of religious 
duties, but was sti’ongly actuated with the desire of retiring 
from the world, and resolved to imitate some of the Calahrian 
monks who lived under a very severe regime!; and Pope Gregory 
VII. yielded to his repeated ref|ii(!st, and granted him the ne.ces- 
sary permission by a hull, dated 1 May, 107)1. Tlu; saint, after 
a short visit to his home, at Thiers, proceed to Auried, or 
Souviat, near Limoges, where St. Gaucher, who had built the 
monastery of St. John of Auriejlle, received him for a time, but 
in consequence of the proximity of a nunnery, he <piitted the 
monastery and retired to Muret, a mountain lu'ar Limoges, 
making a rude cabin of brunches and stones amiilst the woods 
and rocks of that deserted region. Here he took a sohunn vow 
to lead a life of the most rigorous serlusion aiul self-denial, to 
which he strictly adhered, living upon heibs aiul roots, or 
upon bread and water supplied lo liiin by the slu'pluM-ds of the 
neighbouring country, and passing tin* whole of his life in 
reciting the various offices of tlu* Church, jirostrating hiius(*lf 
BO continually ujion the groiiiul that he became tjuiie livid, 
and warts were formed U]>on In’s knees, his elbows, his nose, 
and his ibreliead. AVith two disciples lui remained lu'n* for a 
year, hut was, at length, followed by a large number of converts, 
from whom, at his own request, lie received the title of corrector. 
llis fame was universal, and many of the highest dignitaries of 
the Church visited him in his retreat, lie died on tlie Hth 
of February, 1124, at the age of eighty, md was secretly buried 
in the church of Muret. Pierre de Limoges, who had been 
a priest before entering tin* new order, was chosen l«» succeed 
him, and on the occasion of molestation liy tin* religious of 
Arnhazac who claimed ])oss(!S8ion of tin* ]>iace, removed the 
hand of liermits to Grandmont, which ]ilace had been miracu¬ 
lously indicated to them as the future abode* of the ordi'i*. At 
Grandmont a chapel and some cells were ('recpHl, and thith(*r 
the body of the founder was translated on tin* 25lli June, 1154. 
Stephen de Lisiac, tlie Iburlli avIio governed the monastery, 
reduced the rule of the order to a written co(h*, and,in his time, 
the number of religious was greatly increased, more than sixty 
houses, proft*s.sing oln'dienee lo the institutitms of St. St<*phen, 
liaving been fonu<led iii various jtlaces, ])rincipally in Aquitaine, 
Anjou, and Normandy, at that time under Kiiglish rule. The 
kings of England acted with liberality towards the m*w ordei-, 
which took the name of Grandmont, Iir Graiidimontaiies, from 
the place of the parent monastery. This monastery was c.alle<l 
a priory, and all the others were ceth to it, the religious of the 
order being also termed althoiigli tliey must not 

he confounded with another s(*t of religious who po^isessed this 
distinctive appellation. [P>()NHommks,"E. C. S. ;o 1. ;t27.| The 
first monastery of this order which was built in France, was 
that of Vinccuiies, near Paris, founded by Louis VIT., in 11(51, 
and it was always considered one of the principal houses of the 
order. In 1584, Henry 111. gave this priory to the order of 
St. Jerome, by which it was liaiuled over to the Minimi : the 
college of Mignoti, at Paris, being conceded to the Grandimon- 
tanes as a recompense. Quam-ls hetw(*(*ii the br(*tlirt*n and 
the priests of the order led to tlie imjirisoniiient of (Tiiillaumc 
de Trcynac, sixth jirior of Grandmont; lie was, however, re¬ 
stored, and died in 1188. The seventh, Gerard lthi«!r, ]U'ocure(i 
the canonisation of St. Stejihen in 1189, and various ]io])ea 
confirmed the institutions of the order. Gregory IX., in the 
early years of the thirteenth century, appointed commis.sioners 
to reform the government of the order, wliicli had been 
^andalised by the prior Helias Arnaiuli. This prior died at 
Rome in 1245, whither he had gone to ajipeal against his de}>o- 
sition. In the time of the succeeding prior, Jean de Laigle, 
an endeavour was made to transfer the head of the order to 
Vincennes, but it did not succeed. In 1306, Clement V. 
■visited Grandmont with the Roman coui’t, and tried to heal 
the dissensions which had become formidahle, but without 
much efii’oct. In 1316 another reform took j>lace under John 


XXII., who altered many of their rules to suit altered times. 
Of 140 cells dependent upon Grandmont, he erected 39 into 
conventual priories, uniting to each several other cells, and 
dividing the newly made priories into nine provinces : France, 
Burgundy, Normandy, Anjou, Poitou, Saintonjje, Gascony, 
Provence, and Auvergne, fiacli priory could elect its own prior, 
who was to obtain the continuation of the parent monasteiy at 
Grandmont, which was elevated to the dignity of an aboey, 
Guillaume Pellicier becoming first abbot in 1318, 'Many 
illu.strious individuals held this ofiici*, which gradually acquired 
very important privileges. After a lapse of upwards of 130 
years, in 1(543, a gene*ml chapter of the order was lield, whereby 
many modificatifms of tlie. rul(! were made wdiich had gradually 
hee.n relaxed from the austere and ligorous ohservanctis imposed 
by the founder; under whom the members of tlie order were 
never to eat llesh, not even when they Avero sick, and to fast 
from the feast of the Exaltation of the Holy Cross, Sept. 14, 
until Easter. Silence was enjoined by St. Stephen upon this 
order, just as it Avas observed among the Carthusians. They 
had a porch or portico, without the convent, near the church, 
for conference. Avith seculars, avIio nc\'er, or at least rarely, 
AViTe pcriiiitted to enter the house itself. They showed great 
ho3])itality to strangers, for whom they had a guest-house 
[Gi'e.st- 1Iou.se, E. G. S.J outside the conventual Avails. With 
rt'gard to ve.stnients, they wore a robe and scapulary, to which 
Avas attached a pointed liood. Clement V. oruered that their 
dre*<s shoidil he black, and some authors atlirm that it should 
h(‘ made* of wool naturally black. Ilelyot, from whom the 
above account is condensed, states tliat in 1840 they wore a 
robe* of black .sorgo, with a largo scapulary and hood of the same 
stuff. Poverty and obodienci* wort* the main points of the rule, 
no land or church being allowed hoyond the limits of the 
lionso, ]>()ss(*s.'<ion of cattle forbidden, as also fairs, traffic, and 
trials. Women, nion of any other order, and seculars under 
the age of twenty, not admitted. The principal differences of 
thi.s rule con.sistod in a tlistinction of the hermits, totally 
absorbed in conlcnqdation, and the laif brethren, Avho liad the 
care of tin* t(!iuporal posHos.sions, and of course took advantage 
of tlu* tithcr.'^. Giiyot of Provin.s, a minstrel and monk of the 
thirt(‘ontli century, in hi.s satirical accounts of the various 
monastic onhii-s, .siiys of the Grandimontanes :—“ Besides fond- 
nes.s bir good tdieor, they Avere ri*markahle for the most ridicu¬ 
lous fopjieiy. They painted their cheek.s, Avashed and covered 
up'tlu'ir beards at niglit, a.s now womoii do their hair, in order 
that they might look handsome and glittering on the next day. 
They Avero entirely governed by the lay Wthors, avIio got 
pos.sos.sion of their mom'.y, and witli it buying the court of 
Rotiu?, obtained the suhvor.sion of the order.” 

Throe numasti rio.s, of uucertuiii period of foundation, Avere, 
novortholoss, inh.ihiti d by nuns, among them that of Drouillc- 
la-l>lanchc, which \va.s ptis-^od over to the goveriimenL of Giund- 
mont in 1)510, together with Drouille-la-Noire, another nunnery 
of this ord(*r. Tlu* third Avas (^ustenotIo, founded by Frarifois 
<Ie Nenville, Abbot tif Graiidmont. The, Avomcn Avere hound 
by tlu* same obsorAanices a.s ilu! men, and, like them, also 
liabiteil in black robes. 'J'ho reform of the Grandimontanes 
Avas effected by (Jharles I'Tenionl, one of tlu: religious, Avho 
.Murei'ded in re.doring some of the ancient au.steritics of the 
order, and die«l in KISP, afti'i* a life of 70 years, during Avhich 
he Avilne.ss(*d the .-^ncces.-! of hi.s undertaking. The number of 
houses hilonging to thi-^ order in England Avas extremely 
limited, the T>i;iiiei])al being (’resAvell, Gareswcll, or Kessewell, 
in Ilereford.shi're, on the liordeis of Brecknockshire, where an 
alien jniory I'lir a jirior aiul ten, religious was founded in the 
early years of tlu* .Dfth e.entuiy, and iledicated to the Blessed 
Virgin. It .shared tlie common fate of alien priories, and 
Avas granted to God’s House* at (Jamhridge about a d. 14(5)1 
The priory of Alhcrhiiry, or Abherliury, in Shrctji.shire, AA^as 
founded by Warinus, the siu*riff of the county, and a great war¬ 
rior in tlu* A\*ar.s agaiirst Wales, during the. reign of king Henry I. 
Henry A^I. in 1441 granted it to All Soul’s (kdlege, Oxford, in 
the library of which institution there still rcin.iins a quantity of 
charters and documents rc'lating to the priory. 

{Histoirc des Ordres Monaslifincs, R. 1*. Hel}^!, 1840, vol, vi, 
p. 187 ; L. D. Foshroke, British Monurldsvi, 1843; Martene, 
Anecdota, i^^ ; Fleury, Hist. Ecclesiast. xvi. 73.) 

GRANGE. This Avord ajipears in ecclesiastical and monastic 
Avorkfl under various forms and Avith several significations. Its 
original meaning Avas that of a building or place where corn 
was stored, hence it vras styled granca, grancia, grancea, 
granchia, grangia, &c. The wheat bams and gamers, or gran- 
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ittics, of monastic institutions were under the care of the 
granarery grangiarius, or granatariuBf and several remain to this 
day, as at Peterhorou^'h, Ahbotshurv, Fountains, and St. Maiy’s 
York. Tliat at Aiibutshury is very nanarknble for its archi¬ 
tecture, which is as carefully desipined and executed as though 
it had lieen a cathedral, and, in the greatness of its dimensions, 
it may fitly bo contiasted with such buildings. Its length is 
27G feet, inside width 31 feet, thickness of walls, 311. 3 inches ; 
outside it is divided into bays, of about 12 feet each, by biit- 
tresvses. An engraving of it Avill be* found in the ‘Journal of the 
British Archceological Association,’ 1872, p. 108. 

The Avord grangia Avas also used for the threshing floor «)f a 
ham, but in its derivi'd and more extended meaning avus 
employed for a farm and all tlui buildings belonging to it, 
when the property of any monasteiy. Hence aa'(’ find grangia 
and grmgiola used for a country estate or farm, and also as a 
cdl (Cell, E. C. S. col. 472) to some larger religions house. 
Granges A\'ere especially objects of acejuisition among the 
Cistercians, Avbo made them abbatial rtisidciices, and annexe«l 
parks to them. The Ilurleian MS. 007, mentions the ellects 
111 the grange at Cuddesdon, Avliich included corn, cattle, farm 
implements, benches, &c., and “a carte, the AA-lieles bound with 
iron.” These outlying estates Avere brought to ;i Jiigh state 
of cultivation by the monks, Avho Avere emibled to provitle the 
parent monastery with stores at the mere cost of ]m)ducti()n, 
and the Cistercians reared slieep and cattle upon theirs to such 
a degree of perfection that tlieir corn and avooI were noted 
throughout England for their superior <iuality. Some of tliese 
farms were administered hy a responsible member of the 
fraternity, who cither paid a ceilnin sum annually to the 
abbot, or accounted at appointed periods for all the ])roduee. 
This manager Avas called the grangiarivit, and a ])roA'ost Avas 
not allowed to hold tin.’ oilice, Soim* large landoAvners also 
employed grangers or Ifailill’s to manage their j)ossessi<)ns in a 
similar manner. Hence Ave find tin' exju’essions “ grangearius 
comitis,” in the Itegestuin Prohus. Hlumelield, in his iletailed 
account of the Cathedral Priory of Norwich, makes a distinction 
between the Grangearii avIio Averc^ the overseers of distant farms, 
and the Granarii, or keepers of the gaiiuas, avIio took in and 
delivered out the corn at the granaries, Avhich Avere long build¬ 
ings ill the lower close to the east of tlio deanery, (t'rtrnicdrins, 
or granitarins, Avas another form of this word. The oilice of 
Granetarim, and Oranatariiis occurs in the I )oiuesday SurA'ev, 
and was evidently comiecte<l Avitii this. (Dueange, Fosbrouke, 
Dugdule, &c.). 

GRANITE WORKING. The largely-increased use of granite 
in engineering and in decorative architecture has led to the 
opening of new (luarries, and the adoption of impr<»ved Avorking 
processes. All the Granite companies in the kingdom had tlieir 
resources taxed to sn])i)ly blocks large and numerous enough for 
the Tlumies Embankment; the granite is of tlie nsnal grey 
kind employed in engineering, Avell shaped and ])reparetl, but 
unpolished. The Aberdi’en iiuarries yield blue-grey from Gairne 
gal, black-grey from the Alford Valley, and red Aberdeen from 
Peterhead. The beautilul red and ])ink granites of the Isle of 
Mull and neighbouring islands on the western coast are those to 
wiiich architects noAV attach must imjiortance, for d(‘corative ell'eid. 
The pink of Mull, and the lively red of Iona, are esjiecially in 
favour. The Scottish Gi-auite Goiiipaiiy, Avoi king those (jiiarries, 
have lately established ])olisliing Avorks near ( llasgoAv; but the 
Mull granittn^illurs employed foi- the. Holliorii V iaduct—each 
bioek wtn^iltfft’13 tons, and measuring!) feet by o—AAcre con¬ 
veyed from Mull through the Caledonian (!ana1 to Aberdeen to 
bo polished, and thence shipped to London. The fine columns 
of Mull granite at the new Blaclffriars Bridge were, ^lolislied at 
UlasgoAV ; tluiy an* eight in number, Aveigliiug 4(» tons each, and 
Avere made in sections simply from the dillieulty of transjiorting 
such ponderous masses to London. Some of the blocks em- 
ployeu by Sir G. G. Scott in the Albiu-t ]\lemorial, Hyde Park, 
are still more massive ; the lifting of tlie.se blocks from the 
cpiarries, and their shipment, and land transnort, Avere very c-os11y, 
iireBpective of the expense of working. The Mull gnuiite iioav 
commands so high a juice, that it is not much bought for en¬ 
gineering purposes, monumental and decorative works being 
those mostly selected for its application. 

If the strata are well placed, blocks of fine granite can be 
obtained without the use of gunjioAvder, but in most cases 
blasting is necessary. The blocks, when obtained, are HhajKjd 
bv “ jilug and feather ”; STuall holes am made in a roAv, two 
tiin pieces of iron are put into each, and a steel plug between 
hem ; heavy blows on the plugs split the stone. If the granite 


is to be “ fine-axed,” the stone is worked all over Avith a series of 
fine cliisels fastened together in a group or mass. If it is to be 
poli.shed, it is rubbed first Avith an iron tool wetted with sand 
and Avater, then Avith emery and water, then with flannel and 
]nitty iioAvdcr. If the surfaces are plain and the blocks large, 
the polishing tools are moved by machinery; if otherAvise, 
mo.stfy by hand. For fiat surfaces, the granite tiuvels to ami 
fro umler an iron di.se revolving on a vertical axis. For polish¬ 
ing coliunns, the column is made to rotate on a horizontal axis ; 
a lieavy segiueiit of iron rests on the upper portion of the curved 
surface, and the friction against this iron, led as it is Avitli sand, 
♦•nieiy, jiulty ])Owiler, &c., first smooths and then polishe-s the 
.sloiu*. For some large Hat surface.^, the iron rubber moves to 
and fro oA'cr tin* block or slab kept stationary, instead of the 
latter being made to moAu* also. 

I'he Albert Memorial, above adverted to, contains a greater 
A'ariety of highly-Avroughl granite than any other structure hi 
England. Tiie .step.s .surrounding the hast* and the pedestals 
at llii ir angles, arti of grey granitic from Castle Wellan, County 
DoAvn ; the additional steps on the southern side, Feiirhyn 
granite ; the I docks terminating the.se loAver 8tep.s, Penrhyn 
capped Avith ])ink ]\Iull granite. The total length of granite 
step.s is 11,87!) feet, or 2] inile.s. The stones forming the plinths 
and bn.ses of the (•(dumns Avcigh from 10 to IT) ton.s each; and 
each ba.se, formed of one block of granite, occupied tAvelve men 
for It; days to Avork. The length of jiolished granite column is 
701 feet. The cidiinins on Liu; four angles of the podium, Avith 
the ba.se.s and corniees belonging to them, com]iri.se among tlie 
.stones used red Mull, pink Mull, CVustle Wellan, and Cornish 
granite. 3'he base and cornice of the pedi'.sLiil for the Prince’s 
.statue are of CoiTonie granite, an eximisite A'ariety, noAvliere 
(inurried, but Avrought out of largii boulders found on a moiiii- 
lain side, on the (-.state id' Cajitain Gordon, at Cluny. U]) to the 
leA'el of the iijipc)- jdatform the granite is unpolished, though 
Avrought Avith tlu‘ utmost nicety ; a,bove that level, it is polished. 
The i)lock.s in tlie Albert Memorial, the Holborn Viadnet, and 
the new Blaekfriar.s Bridge,are, hoAvever, small compared Avith the 
columns of the l.saue Church, at St. Petersburg, each of which, 
oO fret in ludght by 10 fiu-L diameter at the base, consists of one 
single Iditck «d‘ jioli.she.d red granite; Avhile the monolithic 
granile, shaft of Ihi* (•(diimn of Alexander, in the, same city, is 
no less than 80 fei't high. 

GUANT, a species of demon about Avliom GiTva.se of Tilbnrv, 
an English liistonan of Ihi* early 13tli century, in his work, 
J>r Otiis hiijirriallhiis, lias give.ii us some interesting details. 
11 (-says ill England tlien* is a race of di'iuons which i.s called 
granf, as large as a eoll of one year (dd, standing erect on its 
hind legs, and Avitli glittiTing eyi-s. This kind id' demon very 
freipieiiily appears in tlie ro-.ids in the, full heat of the day, or 
about .sunset, and Avheiu'Vi.T it make.s its appearance it ]K)rtends 
a conflagration in the city or A-illagi' it vi,sits. And Avhen on 
the lolhiAving day or night the calamity is about to take place, 
it viisbes about and makes all tlu; dogs bark, and then en¬ 
courages them in the vain liopes of e,atcliing it. T'liis illusion 
makes all avIio have charge of fires very e:vutions, and thus, 
ulthoilgli the busy demon terntii's those who see it, yi't it does 
goodly AA'urning at its ajiproucli to those, Avdio Avoiild otherwi.se 
have been ignorant of Avliat Avas going to take place. 

GB.ANT’il, THE (jiroiumiu'cd Grunt, S anskrit urantlui, aliuok 
till' name of the .sacred book of the Sikhs. It is aa ritten in tliiuli, 
and Ibiins a 41o vidiime of about 1200 ])ages. Jt merits attention 
as being t he iiio.st )ytynt n-Iigious Avriting Avhieli claims to be the 
guide ill nialtiuvs (iriaith and iiiai’.t u’e, of a large seetioii of our 
lellow subjects in Lidia. In the ojdnion, too, of those mo.st 
eompeteiil to judge, it is tlic book under the inspiration of 
Avliieh the. various raee.s <d’ India, of all (U’ee.d.s and jwirties, are, 
most likely to rally togetluT loij’ a comnioii jnupo se. 

At various tlnuis tlu; stagnant po(fi\)TTn'(TiTurhidiGf has been 
di.sturbe.d by the passing Avind of ncAV and nnheard-of teaching ; 
sonic of the rijiples have passed away, but others continue to agi¬ 
tate the sluggish mass. Of the latter kind Avas the movement set 
on foot by tlu' Brahmin Shunkur Acharj, in the eighth or nintli 
ceiitujy of OUT (;ru, who, amid other reforms, and by way of pro- 
te.st against the preA'ailing idolatry, proclaimed »Siva as the 
truest type of God to the exclusion of others. [Siva, E. C. vii. 
690.] This doctrine was promulgated by his discijde and nepheAV 
■R&manuja, who establislujd a frateniily of Brahmins named after 
himself, wlio reverenced in the person of Vishnu, the supreme 
being, and taught that all things were to be abandpned for tho 
sake of the gooroo, or religious teacher. [Vishnu, E. C. vi«. 
650.] - At the closq of the fourteenth century, a disciple ot 
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Rdmitnuja founded a more comprehensive sect, whose distin- 
fTiiishing tenet wns devotion to the heroic Rama. RamiuiiUKl of 
Benares, the founder of the new sect, starting with the doctrine 
of man’s equality before God, admitted people of all castes and 
classes*10 the privilege of discijdeship. About the same time, a 
learned enthusiast taught that intense mental abstraction would 
ctherealize the body of the im^st degraded, and gradually unite 
his spirit, so purified, witli the all-pervading Soul of the world. 
Ramanund made choice of Siva as the god Avho would bless this 
austere perseverance after holiness, ol men of every caste. In the 
year 1450, the mysterious weaver, Kubeer, a disciple of Rama¬ 
nund, denounced the worslii]i ol idols as imjtious, assailed the au¬ 
thority of the Sfistras [Sanskrit Lancjuaoe and Lit., E. C. vi. 
202] and the Koran, and inveighed against the use of a learned 
language. He appealed to the jjeople in their own tongue, gained 
tlieir suiiport, founded a sect W’hich still exists, and U'ft behind 
him religious writings which have, a firm hold upon the minds 
of the lower orders in the Upper Provinci's. Tlie, reforms of 
Ramanund were, at tin*, heginning of the sixti-cuili cemturv, in¬ 
troduced into Bengal hy a Brahmin Jiamed (’Ijoifmi, who con¬ 
verted some Mohauimedaiis, and adiinttod men of all castes to 
Lis sect. Vulluh Swamee'also, a Brahmin of Tclinguna, gave 
an impulse to the new reformation. 'I'lius wi*. sin* the leaven of 
religious reform had been working in the minds of the Hindus 
for nearly six centuries, when Namik, tin* hninder of the Sikh 
religion, came U]ioii the scene, prtjchiiming to his comitiymen 
that the lowest in the scab* of iorliine is, in the sight of (lod, 
equal to the hmhest, in race as in creed, in political rights as well 
as in religious hojics. 

The Mohammedan cou([Uest of India had sown the seeds of 
stern monotheism in the Kurthern Provinces, the jn-etcusions of 
a learned caste to superior rights had lua ii denounced, Raniamiiid 
and GoJ’ukh had jinaichcd religious e<|nalify, and (nicitiiii had 
declared that faith levelled caste, while Kubeei- had d(‘noiiuce<l 
the worshij) of images, and ajipcah'd (like Sakya JVluni, the 
founder of Buddhi.sm) to tin* ])eo])l(! in the vulgar Itmgnc. 

T liese see kers after God, reganling the. anieliorat ion <»f man’s 
social cohetiHon ns d matter of inferior iiiipoitaiice, aimed cliielly 
at his emaiicipatiun fi oin Uic. oy< i 

hood, a nd deliv eranceironi Big..^ id.KyjitXJ'Jtml.pvly- 

theis m. Tlieyfounded .svW.s' wliidi subsist tothisday,but. Namik 
hud the foundations of a powerful and warlike wition. He, was 
horn at Lahore, in the Puii jab, iii 1409 , and in his early man¬ 
hood familiarised his mind u illi the study of the jttopular creeds 
both of the Hindus and Moluimmcdans, assumed the garb of a 
wandering durwee.sb, and travcdled extensively in search of 
knowledge. T b* had studied bot h the Koran and the Sastras, 
and hi s heart s ou ght a resthm-phu'e amid ilu! rounictlug creeds 
and practices of men. “ All is error/’ be sa id. “ I have read 
Koiaiis and Puran s. b ut God 1 can i iowhciv tiiid.” lletiiruetl at 
length from his hiiig pitgriinagi*, Tu* th'iTw a^de the religious 
garb, settled down in Jiis nativt*. country, married, and brought 
up a famil 3 \ The rcmaiiuh'.r of hi.s long life he s])eut in 
“calling upon men to Avorship the Oiu* Invisible God, t o live 


virbuoualv . a nd he 




Granni he address(.*s men of all sects aiul castes, and says, “ Bc- 
meinber t hat Lord of lords who has seen fouu; and go number¬ 
less Mohamineds and Yislmus and Sivas ; ” and the xvliole scope 
of Ilia teaching is, th at God is all in all, and that n nritv of hea rt 

.. 1.1...- . 1 i\>i-1_1 • 


______ While combining into 

his oAvn the excellencies of preceding systems, and avoiding their 
grosser errors, Naiiuk claimed no superiority over the others ; 
he claims to be only the. slave, the liumbh* mes,sengev of the 
Almighty, making use of t ruth as 

“ ” s op ho to his discinle a. “ wilh,ji.Q.3:m)aiL-i<aY.iLl^ 

WQTd of teaehernath no means sax^e the purity of 

his doctrine.” He appealed to no miracles him.sclf, in su[»port of 
his mission, and wnen called upon by a certain ])retender to 
miracles to attest liis authority hjr performing a minicle, he re¬ 
plied with a passage contained m the ‘Adce Grant’ll,’ “Dwell 
thou ill flame uninjured, remain unharmed amid eternal ice, 
make blocks of stone thy food, spum the solid earth before tbec 
mth thy foot, weigh the heavens in a halance, and then ask thou 
that Nfi,nuk perform wonders! ” At the age of seventy, Nanuk 
caUing upon his foUoweya to fe.holy Uyeg. and leaving 
belimd him numerous Sikhs, i.e., disci^es (trom seek-hna = to 
learn), who worship one God, a bhor images, an d reject caste. 
His system was perpetuated by the Gooroos, or religious teachero 


ARTS AND SCI. DIV.-^SUP. 


ceeding teacliem of the Sikli faith, the general imrjKirt of which 
is, that “ God is to bo worshipped in sp i rit and i n truth.” with 
little refei-ence to particular luinis, anX that ^ salvaHoii is un¬ 
attainable witliout groce . i aitli, and good wor ks.” The ‘ Adee 
Grant’ll,’ or First BoolTof Niiiiuk, the First Gooroo, contains 
many allusions to the condition of society and religious feeling in 
the sixteenth and sevcmteentli centuries, hut nothing historical or 
narrative. The Grant’ll contains also the compositions of certain 
Bhuggiits or holy men, sixt(‘(m in number, and the veiscs of 
certain BliAts or rha])Kodists, followers of Nanuk, and some of his 
successors. The Ikaik of tin; Tenth King, r.<-’.,„Goyind„.Sing, the 
tenth Gooroo, who gave the Sikhs a military organization, 
which enahlc<l them to bring into the field armies of 100 to 
200,000 men, and inspired them with the lioiie of one day being 
masters of tlic whole ]»cninsula, forms the. remaining ])()rti()n of 
the sacred book of the Sikhs. ’Flic Sikhs believe that the spirit 
of Nanuk animates each successive Gooroo, and are tilled with 
the enthiisiaHiii ins])ire(l by religious ardour, Avhich renders them, 
though numerically small, the mo.st ])Owcrful confederation in 
India—a eon federation wliie.h tlie, British Govemment cannot 
altbrd to disn-gard. Some of the allied monotheistic sects, the 
Kabirpantliis and J.)adu 2 )iintliis, have a place of worship at 
Benares. 

The Grant’ll has not yet been rendered into English, but it is 
stated th.at llie translation of it has been contided to the Rev. 
Dr. Truin])]>, a missionary, by the Governor-General of India. 
(Further iiifoinaitiuii will be Ibimd in Ciiniiingliaiii’.s History of 
the Sil-hs.) 

GRANTS COOKING APPARATUS, a simple and conve¬ 
nient eookiug arraiigemenl ilevisetl by Gajitaiii Grant, and for 
some years in use at Ahh'i’shot. It consists of two brick conduits 
enclosing boilers, and united at a einitral idiimiiey. Fires are 
lighted at their external uj)enings, and the heated smoke passes 
lound the boilcr-s to the chimney. This is one of many inge¬ 
nious arrungemenls for economising find in fixed and portnlde 
militaiy kiteheiiA [GooKJNU Aitakatoh, K. G. S. col, 020.] 

GRANULATTON (from itraiiioni, a grain). Jn chemistry, 
a ju’ocess of miiiutt* nu'chanical division. h\ pharmacy, a process 
of subdivision of mediciiu s by coating them Avitli gum or sugar, 
and tlavouring with t.oln. In 'mcfallnrrjy, by ])ouring melted 
metal into uater, ns in making h'ad shot. In surgery, the 
mimite. fleshy bodies which e.over the surface of wounds and 
idcers during the healing pvoi'.css. 

OR APE-( TIRE. A diet of gia]ies, under this title, is in vogue 
in Switzerland and many ]>arts of the continent, as a mode of 
treating ]>aticnts suHVring from ])ulmoiuuy consumption and 
otluT diseases of flic elu'st. 

GRAPHIO STATK’S. Any numerical magnitude may be 
reprc.sentcd by aline whose* length, to any assumed scale, contains 
un many units as the. numerical magnitude. The common arith¬ 
metical operations of addition, subtraction, multiplication, divi¬ 
sion or evolution, can he. aceoinjilished by first representing the 
magnitudes hy lines, aud then performing certain purely geome- 
trie-al oousiruclioiis. It is, however, not in purely arithmetical 
questions that graphic methods are must useful. It is in certain 
mechanical ]>rol)leins that gi'ometrical methods render the most 
jiowerful aid. Any force can be. representtid in magnitude, 
direction, and pu.sitlun, by straight lines. The direction of the 
force, is given, hy the angle. Avliich tin; .straight line representing it 
make.s Avith giA^en co-ordinati; axes. The, length of the line gives 
the magnitude of the force, and an arroAV m.arked on it may be 
used to shoAv tin; dirc*ction in Avliich the force acts, Avhich deter¬ 
mines its algebraic, sign. Tin* ])ositiuu of the line in the co¬ 
ordinate .system completes th(' ri*pres(‘ntafion of the force. 
Problems eoneerning the e.(piiUbriiiui of foree.s can often be 
more easily solved, by first represiuitiug them hy line.s and hy 
applying geuiiietrical method.s, than by analysis. There thus 
arises a branch of statics to Avliieli continental writers have 
given the name of graphic statics. For the purposes of the 
engineer such methods are peculiarly applicahJe, not only from 
their facility, hut also, because, in their apidicatioii, there is 
less risk of error than in complicated arithmetical operations. 
Very generally the object of calculations, by an engineer, is to 
determine a dimension, and in such calculations geometrical 
methods are pec.uliarly applicable. We jiropose to refer to some 
of these methods under Maxwell’s Diagram, E. C. S. Mean¬ 
time we may refer to the followng treatises in which graphic 
methods of clealing with statical problems have been adopted 
Die Oraphisdie Statih, von K. Culuiann, 1866; Der Con- 
etmeteur, von F. Reuloaux, 1869; JVrought Iron Bridges and 
Boofif by W# C, Unwin; La Pouss^e des Terres, par J. Curie ; 
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Clerk Maxwell on * DiaKrams of Forces,’ Engineering, vol. iv.; 
Fleeminj? Jenkin on ' Maxwell’s piagrain,’ in I'rans. lioyal So¬ 
ciety of Eilwlnmjh. 

GRAPHITIC ACID, C„n,0„ [GnAPiiiTE, E. C. 

vol. iv. col. 465J. I’liis acid is jirodiiced by heating purified 
graphite with j)()tassic ddoratc and nitric acid to 60® for three 
orfourdiiyH. It forms trauRjmrcnt thin crystals belonging to 
tJie triim*tri('., or t(> tlie monoclinic .system. It is soiucwh.'it 
soluble in pure water, but insoluble in dilute acids. It unites 
witli olluilis, and, W'hen heated, decom])o.ses with cxjdosion. 
(Brodie, Aim. Clicm. Pharm. cxiv. 6.) 

GRAPHOTYPE is the name given to a new modt* of tMigrav- 
ing for surface printing. A trilling incident is said b. have 
suggested its introduction. Mr. T>e. Wilt Hitchcock, a 
draughtsman and Avood-engraver, of New York, liaving to correct 
a drawing on boxwood, and having none of the ordinary Avhite 
pigment at hand, made n.s<‘ of tlie enamel of a visiting-eard ; 
and he noticed tliai after lie li.id removed the enamel hy a wet 
brush, the ink-lines stood iij) in ndief iijion tlie canl. This 
suggested to him a mode of engraving by (hawing willi .some 
kind of ink on a chalky suriiice, and, brushing aAvay tlie chalk 
from between the ink line.s, leaving a .surface fitted to be ])rinled 
by the letter-press method. Tlie. result of lu.any e.xjtcrimenls led 
to the substitution of Frencli wliite fo)- mdinary elialk ; and to 
the printing from a stereotyjie or electrotyjie, rather Ilian from 
the block itself. Mr. Fit/cook -woiked up tla* .‘^iihjei l into a 
practical form for commercial application, and described the ju'o- 
ce8.scs l)efore the Society of Arts in istifi. 

The preparation of tile block re<iuires much care, ’fhe Ik'.sI 
French chalk is finely puhauized and sifted on a zinc jdale, llu*. 
size of the intended picture ; a polished .steel ]date is laid on the 
powder, and a laaivy liydraulic lU'cssiire hrought to hear, hy 
which the cha]k-])owdcr is con-solidaled into a linn comiwict 
mass with a heautifiilly smooth surface. Tlie zinc and the 
chalk together are about (Mpial in tliickne.ss to an ordimny 
stereotype plate. The ink is made eliielly of glne ami lam]»- 
black. The design is drawn on the. sinootli chalk surface, after 
tlie latter has been .sized and dried, by means of a line camel- or 
sable-hair pencil. The ink soon dries, and tlien the chalk un¬ 
touched by the ])cncil can be rublx-d away from betwcMui the 
ink lines by bnislies.or various degrt-es of stilliu'ss, leaving the 
ink-lines of the design us in a Avood-block, .stamling np in sharp 
relief. The lihjck or jilale thii.s prenar<'<l i.-i sti'eped in a sidution 
of water-glass, the silicate of which hnrdens t lu' chalk. A stereo¬ 
type or idectrotyite. is obtained in tlu' oidiuary way from lli(‘ 
block, to be printed from. 

The gra]»hoty])e ja-oc.es.s has the great advantage of enahling 
the designer to become hi.s own engraver; and lienee it Ava.-^ at lirsl 
believed and hoped that it would alfoi’d an nrti.sl. of original 
power a ready means of bringing hi.s ideas befim- the pnlilic. 
But the mechanical didiculties in tin* way of veliiu'd artistic 
work have been found to b(> so great as to sei*m almo.st in.siir- 
mountable. Whilst the jiroce.ss presents tlu* jiriinaiy <|ualitica- 
tion of enabling the designer to etch hi.s drawing, as it were, 
without the tedious and nucertain jiroc.ess of etcliing, it lias bc(?ii 
found, so far, that tin*, hrilliuncy, variety, dej»th, and delicacy 
which can he (drained by a .skilfnl u.se of the etching-needle .are 

S uite imattainahle. hy gruphotyjie. Of course the process may 
e sasceptible of improvement; hut, hitherto, for tlie higher 
grades ot art-work it h.-iu failed. For many' kinds of mecliaiiical 
design it appears, however, b) he fully available, and it i.'. being 
carried out on a tolerably large scale as a commercial undertak¬ 
ing by the Giuphotype Com]tuny, Limited, Avhu have published 
a ‘ Hand-book of Graphotype,’ containing numerous illusiration.s 
of the process, and directions for the guidance of artists and 
amateurs. ^ To be iHially 8ueces,sfui it will be nece.ssarv that com¬ 
petent arti.sts should devote Ihemseh'cs to the sjiecial study of 
the process, and to the develojnnent of a .style of ch.-sign and 
manner of manipuhition especiully ada]ited to il.s limits ami 
capabilities. 

GRASS, CHINA [China Grass, E. C. S. col. .52:5]. 

GRASS CLOTH is a name sometiniefi given to a fiue and 
delic^ite kind of muslin prepared by the nalive.s of India, cither 
from China grass or some analogou.s mat(‘rial. But it is believed 
that all true grasses yield filaments too coarse for llii.s purpose ; 
and that the real Indian grass clotli must he prepared from some 
other kind of fibres, the varieties of which iii that country are 
BO numerous. One delicate textile fabric, the mmUn, is 
made from the fibres of the Bromelia pigna. 

^ GRASS-OIL, Grass-Oil of Namur^ a volatile and aromatic 
oil obtained lErom the Calamus aromatveus, and sometimes incor¬ 


rectly called Oil of Spikenard, which is the product of a diffe¬ 
rent plant, the Nailostachys iatamaivsi. 

GRASS, SPANISH [Esparto, E. C. S. col. 005]. 

GRASS WRACK, or Zostera Marina, a plant growing at the 
holtoin of sea and salt-water ditches, is applied to many ]uir- 
poses ill the arts—us a covering for Italian liiiuor flasks; a pack¬ 
ing material in boxes and cases containing bottles and glass; and 
a.s a stulliiig for jiilJoAvs and mattresses in some of the northern 
countries of Eurojie. 

GRATE [CouKiNO Apparatuh, K. C. vol. iii. col. 181 ; 
Furnace, E. C. vol. iv. col. 2:h); Smoke; Smoke Preven¬ 
tion, E. (_!. vol. vii. col. 627; Warminu and A^entilation, 
E. C. vol. viii. eol. 7071. 

GRAVE-YARDS, AIR OF [Hyoiene, E. C. S.]. 

GUAVElv, the amorphon.s or cry.stallimi sediments lodged 
in llie bladder or voided Avitli the. urine. The ouunyhowi forms 
('.oii.-ii.st eliicifly of litlialc of ammonia (red, pink, or lateritious), 
or of mixed lilhiv. and phoSjihatie se.iliments (wliite) ; the, cr\p~ 
tdJ/iiir form.*? of uric (lithic acid) known as nd t/mrcl, nr of tho 
tri[»li; jihospliale of magne.sia and ammonia, known as v'hite 
gravd. 

GRAY DA"ES ,r\NJ) PIGMENTS, '^^rjic.se can scarcely be 
ri-gavdfd as dislinc.t colours, sociiig that gray is only an inter- 
im-dial<‘ .shade between black and Avhile, combining the two in 
any one of many jtro}K'irtinns, Still, as the name gray is often 
given to tints vvln'cl) Jiave a lilth- yi-lluw or blue in them, 
(lyensaud cobair-niakers devise expi-riments on the best modes 
of ]»rodm-iiig llu-m. 'riii'n* are always two or three dyeings to 
give a gray colour to textile goods.' To giAu* aii ash-LTOy to 
woidlens, tin- clotli is boiled in a .solution of gall-nuts and Aviiie- 
.vfojie (erude tartar whieh settles on tlu-, .sjde.s and bottoma of Avilie 
easks): Avater and sulphate of iron an; added to the solution, 
and the dyeing is fini.sljed by a .second imna^rsion of tho cloth. 
Ill dyeing wool gray before Aveaviiig, one. mode is to boil the 
wool in a .solution of tartar ; gull-nnl.s, .sumach, sulphate of iron, 
and more water, are addetl, and the. Avool boiled a second time ; 
eop])eias is added to the hath, and tin* gray tint finally given to 
the Avool by a third boiling. Many otlier recip(;s arc adopted, 
acc.ordiiig as the te.viile material operated on is cotton, wool, 
silk, or llax. To jiroduce a yellowish gray, alum is used instead 
of tartar, fn.stic iiiste.'id of nut-galls, and a mi.xture, of sulphate 
of iron and sulphate, of copjier instead of c.oi)jK!ra.s. Another 
method consists Jn boiling tlie cloth or yarn in a solution of 
fustic.; then ill a solution of nut-galls and ahnii ; and then in 
till! .sune bath A\itli an addition of vit.i’iol and dt'coctiou of log- 
Avood. M.'iii) other A urieties of gray, known by the names of 
]M'ail-gray, ninttle-gray, lawny-gray, iron-gray,'slate-gray, &c., 
arc similarly ]iro<luc<-d by three huilings or dyeings ; acetate of 
iron, Aveld, or indigo being .substituted for .some of the ingredients 
above named. 

GREASE, for the axles of Avbeel carriages, has beconii? an im- 
]>orl;uit substance siiici* the iiiti’oduction of railway travelling, 
owing to the nece..ssity for providing a good lubricant for vehicles 
running at high sjieed. 

Greasi; suitable for ordinary (iiirts and Avaggoiis is made chiefly 
of caustic lime and resin-oil, with or without a little Avater. H 
tin* Avhcels JiaA’e no axle-hoxe.s, the grea.se is made of such con¬ 
sistency as to he easily spread on tin; bare axle. Tlie oil is 
obtained by tlie di.stillutiou of resin ; but AAdieu tlii.s substance 
is de.ar in the market, .some idieajicr substitute is employed, such 
as refuse-parulHu, candlc-ninking residues, fish oil, or pitch oil; 
but none of these are .so good as resin oil. In practice, numerous 
combinations of ingredients arc employed, for many of which 
patimts have been obtained. 

Grease of medium ijuaUty will suffice for low-speed railway 
service; but for high sjieed, and e.specially for locomotives, the 
choice, of materials and the processes of manufacture reuuire 
much care-. Soiin* kind of oil or talloAV is tlie basis, with a little 
soda-eryslal to give consisteuc}'^ and durability. Palm oil is 
used, Avitli or Avithout tallow ; if oil only, it amounts to 46 iicr 
cent, of tlie Avbole weight; if oil and tallow, the two together 
only' ;15 per cent. Experiments liave shown that, with palm oil 
alone in the gi'case, the axle-boxes supplied Avith a definite enmn- 
tity boc-oine exhausted in a much smaller number of hiiles^ run 
tlian Avhei) talloAV i.s added; tliat tho proportions should vary 
according to tiie sjieed to lie maintained; and that grease for 
summer use should be harder than that intended for cold 
weather. Tho following recipe is for 1 ton of locomotive grease, 
to run 1,000 to 1.200 miles in cold weatlier 3 cwt. 84 Iba. 
tallow, 2 cwt. 66 lbs. palm oil, 35 lbs. imerni oil, 1 cwt. 14 Iba. 
soda crystals, 12 cwt. 1)6 lbs. water. If for warm weather, 4 cwt. 
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66 lbs. tallow, 2 cwt. 66 lbs. palm oil, 27 lbs. sperm oil, 1 cwt. 
8 lbs. soda crystals, 12 cwt. 26 lbs. water. In combiniiig tbese 
irippredients to form the unctuous yellow substance with which 
most passengers by railway arc familiar, the oils and tallow arc 
melted at about ISO® F.; the soda crystals are dissolved in the 
w’ater in another vessel at 200° F. ; and the tw'o are niixed to¬ 
gether so as to be as intimately incoi-porated as possible, with 
the exclusion of all dust and impurities. Several tests are ap- 
jdied to the quality of railway grease—it slioiild be of a con¬ 
sistency to suit the season of the year ; little subject to increase 
of temperature even at high s])eed ; leave no residue in tlie axle- 
box ; not be so still’ as In heat the axle ; and imt so soft as to be 
exhausted in a few ])iiles’ rnuning. When Just litted for its pur¬ 
pose, it becomes in w'orking a kiiul of tln'ck crt‘;im, Avhicli ifows 
uj) and down in the axle-box. 

Cart-grease is made largely in tin*. Tyne district,in connection 
with nuiiuifactiires which le,ave resin as a cheap residue. Some 
makers devote their chief attention to railway grease ; hut the 
great com]>anie,s mostly make tlieir own, in oi’dcu* to introduce 
such imjtrovements as exitei'ienee may from time tf) time show 
to he deairahle. 

CIHEKK-FIUM, a eompnmul much used in ancient warfare, 
and supposed to have e.oiisisted mainly (tf naphlht. It is said to 
have lu'en a n)ixtnrt‘ of asjdiult, nitre, and sn]])hur. 

tiJlEEK LANGUAGE AND LITEIUTURE. (Guiokck, 
Ancient, E. C., Geog. Div., vol. iii. col. H.5 ; uEoijans, ibid, 
vol. i. col. 74 ; Doius, Dokians, ih. vol. ii. col. 177 ; Ioxta, ib. 
vol. iii. col. 285 ; and the jiriiiciiKil writers under their several 
nmiKiS in the Eiog. Div.'J 

GREEN DYES AND JMGl^lENTS. Any tint of hlue, 
comhiiied with any tint of yellow, will •j)rodiu;e gremi ; jind 
this easy modc' of production is mueli ado}»tetI in the ]>ractieal 
arts. There are, however, grei-n e.oloiirs pos>e.^.sed or ,>ielded 
naturally by many substances ; and as some of these are jimre 
))eaut]'fnl than any mixture of hitie and yellow, it is an ohjeet of 
inqiorlance to iiierea.se their mimhrr. 

Co]»]>er is the, chief source of mineral green. Jrounlain green 
consists of the oxidi', hydratt*, or earhoiiate of eo])j)er, variously 
jwepared ; it is sometiiiu's called green niei- ; hut the lie.st kind 
IS m/ilaehiti*, ground up with (<ij)imeiit. Emerald grci-n and 
Schecle’s green are arsenite of c<»pper, ohlaiiied l»y the action of 
arseiiious acid and ]iotash on sulphate of copper. Rriiiiswiek 
green and llniiiieii green are nhlaiiied from earhouute of eojiper, 
chalk, ami ammonia; one variety rnun sulphate of co))pi;r,aluin, 
and ammonia. Friesland green is (jhlained hy the aeliuii of sal 
ammoniac on sulphate of copper. SehwtMufiuih green, ohlaiiied 
hy the action of arseiiious acid on acetate of cojtper, is a lasiutifiil 
colour, much in reciiuist for wall papers and artilie-iul llo\ver.s, 
and used fur (johmriug sw'eetmeats ; but its ]>(>i.son<)ns qualities 
render it dangerous. Verdigris is in siihstancc an ae.etate of 
eo])])er. A fine green used hy enamellers is se.S(jiii-o.vide of 
ehromiuiii. Of the green miiuiral <‘oloiirs ])rodueed by the mix¬ 
ture of hlue and'yellow, the chief kinds arc ( ’hnmie green, 
made from chrome yellow and J’rnssian hlue ; Earth’s green, 
riTissiaii blue and yelhnv lake, witli a little clay ; Gtdlert’s 
green, cohalt hlue, ebrome yellow, and flowers of zinc ; Pimsian 
green, Pruhsiau hlue and gamhoge. Jhightun green, and many 
other kinds, are. merely name.s for compositioms slightly ilill’eriiig 
from the above. 

Of greens of vegetable origin, tlie chief is sap-green, obtained 
from buckthorn berries. I’lie. hi-rries are Ji.'rmeiited J’or st;veral 
days, then pre.ssed, and alum added to the juice ; tlie juice, when 
concentrated hy slow evaporation, is ]int into jdgs’ bhuldeis, 
where it dries and hardens. Greens of Hoinewhat similar kind 
arc obtained from black alder and ])iivel. The Uliinese have a 
rare, and costly gr(‘eu indigo, called luh-kao. 

Magniticent green colours are now obtained among the coal- 
tar seriesj. [Aniline Dves and I'olouus, E. U. S. col. t:D.| 

In painting and enamelling, tin*, green colour, selected from 
any of the above, i.s usually produced or rather Juiil on at once ; 
but, in dyeing, it is more 'cAistomary to have two oiwTation.s, a 
blue dye succeeded by one of yellow. TJie dye can in this way 
be better adapted to the quality of the yarn or textile goods. 
GREEN SICKNESS. [Chlorosis, E. C. S., col. 538.1 
GREGORIAN CHANT. [Chant, E. C. S. col. 489.1 
QRENADIN. [Granatin, E. C. S. col. 1180.] 

GRIFFIN, The griflm and the ideas it symbolises are very 
ancient, forming a component of some of the oldest mythologies 
of the world. The Assyrians, Chinese, Greek and Roman 
legends alike mention this fabulous creature, which was com¬ 
posed of the head, forepart, and legs of an eagle, united with the 


hinder liaU of a lion. In latter heraldic usage in which this 
charge is frequently employed both b;y French and English 
blazon, and in a shape but slightly varying from that depicted 
upon ancient vases and carvings, it is genemlly represented 
sMjrmiit, a special term of licralcfry signifying the same as the 
tcii’in miiqyant, which is applied to wild animals; its tail is 
usufilly rt.'llected over its back. The origin of the union of two 
so different creatures is uncertain, but mu.st, in all probability, 
be refernTl to the same source as the imagination of the mino- 
taur, the chiniiera, the ei'iitaurs, Pan, the fauns and satyrs, and 
the, many kindred shapes, dualislic orlieteromorphic, which stud 
ilu! ntalms of old-world mythology. 'Phe. gre-ed for novelty was, 
no doubt, the moving s])ring wdiich actuated the ancients in the 
first instance i(> conceive the notion of hybrids between creatures 
of Avidely difforeiit organization, und, finally, to put tlie idea to 
the le.stiii ca.ses of any juacticahility ; and although the results 
fidl very far .short of tlieir i‘Xj>ectatioiis, they were none the less 
jn-eveiited from exercising their imagination in its widc.st flights, 
and conjuring up at will the strangest combination.s of animal 
ereatioii. Hence the mythological legend.s of l*aii, Leda, l^asi- 
phae, aiul To, aiv merely Te])resentative.s of current and widely 
.spread dediictioim from a chain of fiict.s gathered from natural 
ami olwerved sources, which found its echo in the anthroponior- 
])hic 7,oor,e])halic deities of Egy j)t as litly a.s in the luany-Iianded 
gotls of India, tlie wings of angels, the weird forni-s of beasts in 
the vi.sions of Daniel and St.John the Divine, and gradually 
faded away in the herahlic Avyvern, Ihi' cockatrice, and tbe cata¬ 
mount of a few' hnnilri'.d years ago. That hybriils may bo pro- 
iliieed by creatures oeciqiying move or les.s allied ])ositions in the 
natniid order of creation is wi-ll know'ii, but the possibility of 
keeping ii]i a .self-jiroduc.ing race of such creatures, even from 
original forms ino-st (:los<'ly connected, is still, perhaps, an open 
tpH‘.sti(»n, but must probably he decided ill the negative. [Hybrid, 
E. Nat. Hist. Div. vol. iii. c.ol. 1 ID.] 

GIDFFlTirS HI.X’PDKE, a medicine containing sulphate 
of iron as its most active ingredieiil, and largely administered in 
eases of (OiinniK. It is the minimt Jerri vnmiumla^ or compound 
mixture of iron, of the PritisJi Plnirmacopcoia. 

GRINDERS’ ROT, a .sc-vi-re and dangeron.s nfl'ection of the 
lungs prodiii-ed hy Mie meeh.'iuical irritation of the jiarticlos of 
.steel ami stone given oil in the several grinding ojierations of 
workers in steel at Slielliehl and elsew here. [11 Viuk.NE, E. 0. S.] 

GIUNDING, SAND-JET, is a remarkable process in which 
griinling or almishm is dl'ec.ted by the jiercussion of .small hard 
particle.son a plain surface. It has long been knoAvn that the 
gla.ss of Avimlows iie.-ir the sea-siile, ex]iosed to the action of 
wiiul-drivcn sharp sand, becomes roughened or dimmed ; and a 
elos<‘ examination xvill show that the surface, has received innu¬ 
merable minute imlenlat ions or .scralehings, by the inqmct of small 
hard ]>artieh‘S against it. M r. Tilghman, of Philadelphia, has in¬ 
geniously ajqdied this iiiet to pi'actic,al jmrpo.ses ; the subject was 
brought before the notice of the Franklin Instituti! by Dr. Wahl 
ill 1871, and an imcount of it inserted in the Journal of the 
Institute. 

Mr. Tilghman employs sharp silicioui? Band, varying in liard- 
nes.s ami linenes.s according to the kind of W'urk to be done. 
This sand i.s iinjielled hy a Idast artificially produced, of steam 
in some cases, of air in others. Some of the results obtained are 
reinarkahle. A hole, \ \ inches diameter hy inches deep, has 
been boreil coiupleli-ly through a stdid niece of corundum (one 
of the hanlest minerals known, next to the diamond) in tiventy- 
iive minutes, hy sand driven with .steam power at .300 lb. pteS- 
.sure on the square inch. With a pressure, of 125 lb. on the 
square inch, produced by a steam engine of 1 ^ horse-powder, a hole 
has been mit l.\ inch di-ej) into granite in one minute, 3 irichea 
into marble, and 10 inches into soft brown sandstone. A diamond 
has been sensibly reduced in weight, and a topaz altogether dis¬ 
sipated, hy a sand-jet in one minute. A hole one incli long by 
i ineh wide, lias been completely bored through a hard steel 
tile 1 inch thick in ten minutes, w'ith u steam-jet of 100 lb. pres¬ 
sure on the siniare iiicli. With 50 Ih. pressure, a hole has been 
bored througa a piece of liard granite by small lead shot, 
the shot themselves being only slightly tlattcned hy the con¬ 
cussion. 

These results are brought about by causing a sand-stream to 
mix with u steani-jet. The sand jiasscs through a central air- 
tube, and steam through an annular tube which surrounds it; a 
kind of suction acts at the end of the concentric tubes, which 
draws the sand into the steam-jet, and both are dashed with 
great force against the stone or otlier substance to be acted upon, 
w hich is placed about au inch away from the end of the lube. 
^ 4 a 2 
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The stone is considerably heated by tlie violence of the impact. 
The cnttiiij:' effect is most coiisiderahle Avlieii there is free eacape 
for the sand, steam, and iibiaded particles of stone; if the hole 
bored is not much larj'or than the diann.'Uir (jf tin; jet, these im¬ 
pediments retard the ju’oeess. By the use of llexiblc jointed 
connectin'; tubes, the jet can bo turned in any direction ; hence 
^oves, inouldin^'s, letters, fi^mi-es, ornaments, &c., can be pro- 
duce<l, instead of merely strai;;bt cuts or cavities. 

A more remarhabh; surface, elfecit, ])artiikiug somewh.at of the 
nature of enf^raving, i.s produced by usin,!; an air-jet inste.'id ctfa 
steam-jet, and varying; tin; velocity or pressure. (Jlasscan be 
(if-polished, or rendered like crown ^dass, in less lli;in one 
minute. By covering' ]iuits of tin; j;lass with a stencil or )»al- 
tem, made of pap«'r, lace, india-rublier, or oil-jiaint, a do.si.yn 
may he engraved. If tin* blast or jot luis a .small vidocity, <leli- 
catc substances, such as green lern l('ave.% will ro.d^i the stream 
of line sand long enough to engrave their outline on tla; glass. 
By graduating the time of exiiosiire, much of the (‘Ifect of light 
and shade may be ])i'odiue.(l. It may seem strange ih.it the 
particles <if sand will cut hard slojie, glass, or .st(*(d, but not soft 
substances; this is dm'to the lad that each )iartiele makes a 
minute cavity at oma; by direct im)>act, wlieu tlie iv<-.«*i\ ing sur¬ 
face is hard; whereas a softer siib.stanee, acts as a biill'ei- or idaslic 
rebounding cushion. "Whi-n fun; A\ire-gau/.e is placed Ihit and 
evenly on a jiiece of glass, the latter may be. cut entirely through : 
producing n kind of sieve with open nn she.s (»]• Imles imdi in 
diaiiieier, separated by threads or lines (d‘ glass inch wide. This 
curious result cannot be obtaimal by any idber known nu-ans 
than tin; sand-jet. Instead of actual perlbial.ions, the gla.ss may 
be made to pn'sent jiolished lines on a ground surface, by |dai ing 
a piece of fim; laci; upon it, and tlu u acting with the saiHl-ji-t. 
Ulaas copies of engras'ed jiriiits may be (dtlaiiied ; a jdiolographic 
negative of the engraving is taken on glass c {);itc<l with bieliro- 
luatised gelatine; a jet of very line sand, ])r()ptdled by a 
moderate blast, will eat away tlie surface of the glass jtropor- 
tioiiately to the thickness of tlie gedatine in different ]>!irts ; and 
thus the picture is reproducisl in a kind of semi-ground or 
une<|ually ground glass. Tin; material culled “Hashed'’ glas.s, 
comsisting of a thin film of coloured or staiiu'd glass on a thicker 
■white or trans])arciii substratum, may be engraved in a beautiful 
manner, by laying any kind (tf gau/(‘, lace, or ojien pattern on 
it, bringing the sand-jet into j'hiy, and allowing it to act just 
long enough to cut through the coloured ]>orlion : lliu.s producing 
a delicate coloured glass iiattcni on a c(doiirb-ss glass ground. 
In the meclianical arts, the suvliicc action of the .sand-jid li:is 
been used to clean the interior of cast-iron liollow-warc vcssids 
before tinning Lliem; a thin film is lilnirii off by the sand, in¬ 
stead of tUTiicd at the lathe, jiroducing a clean fresh siiiJace. 
The President of the Prankliii Instilutc, when ]uvsenling the 
Institute medal to Mr. 7’ilghniiin in 1H72, .st.ated that glass 
OTimnieiited by the sand-jet proce.ss is e(pial to that etched by 
powerful acid ; superior in regard to the ab.seiic,e of all mider- 
ciitting; and tliat some of the elfecls eoukl not be produced by 
onv other known method. 

In the engraving or surface jirocess, .a rotary fiin sends a blast 
of air down a vertical tube ; sand is fed in at the to]) of the lube, 
and is dashed by the blast against the glass or other suifaci-, 
which is moved slowly forward under the lower mid of the tube. 
The spent sand is c.onveyed upward.s, and used again and again. 

Whether the processes be cutting, boring, tlrilling, grinding, 
depolishing, or engraving, they are one in i)rinci])le—grinding 
by concussion. 

GRINDING MILL. In 1 h 71 Mr. Withinshaw, of Birming¬ 
ham, introduced a new gi’inding- or crushing-mill. Rollers rotate 
loo.sely on a horizontal axis, on a bed whicli also rotnte.s, while a 
hydraulic ])ress is so atljusted as to cause the rollers to ]>n*ss 
heavily on the bed. An etpial amount of work is thus obtained 
from rollers lighter than those usually cm])loyod. 

Cttn*’s Disintegrator, described before, the 1 institution of Mecha¬ 
nical Engineers in 1872, is,in ingenious ai>j)aratus for pulverizing 
without actual grinding, crushing, or stamping, as those ])ro- 
cesses are usually underatood. 'I’wo ]iarallcl discs are mounted 
on two shafts or axhis placed in one, line, but revolving in 
opposite directions. The inner faces of the discs are studded 
with numerous short projecting bai-a nr bc.ati*rs, arranged in 
concentric rings ; the beaters on one disc pass between those on 
the other without touching, hut making any assignable degree 
of approach. The two discs wdth tlieir furniture of beaters thus 
form a kind of open cage, into which the suhsUince to be dis¬ 
integrated is admitted, through an opening in the centre of one 
disc. When the cage is made to rotate rapidly, the substance is 


driven out to the circumference by centrifugal force, and is 
beaten to powder by the bars as it goes, the bans or beaters of 
one. disc revolving in an opjiosite direction from those of the 
other. The apparatus is intended for grinding corn, cleansing 
grain and seeds from iiicru.steil dirt, cracking mast or beech nuts, 
and pulverizing iiiiiieraLs. 

GUINDSTGNES. The best kind of grindstone.s employed 
as millstones ior grimliiig corn into flour are made of a siiecie.s 
of silex called Imlir-stiuii', which occurs in large masses, some¬ 
times in c.onlinimus beds, in other instances isolated, amid 
deposits of .Sind and marl. Tlie be.st deposits of this stone occur 
ill tin; Palis basin, i'lie specimens best fitted for corn-grinding 
have about an cipial jiroportioii of solid matter and vacant space, 
so remarkably is the substance honeyconibeil with cells. Tin; 
finest fpiarrv is upon high ground near La Perte sous Jouarre, 
in th»‘ opcn'air. The stone is cut out in nia.sses from one to two 
yards in diameter, by a series of iron and wooden wedges, gra- 
(liiiilly inserli-d in tin; cb-fis Avliich they form. Tim ma.sses are 
afterwards cut into cubical and otlicr shapial pieces, wdiicli arc 
boiiial with iron hoo]).s, and dressed u]) into millstones. A coarse 
conglomerate .sandstone is soim'times used as a. cheap substitute 
for till- buhr-stom-, but wilb inferior iv.snlls. A larger supply 
of niill.stom s, .somewhat less pci feet in texture, has been obtained 
for many ccnliiries from Niedir Mendig, near Aiulcniach, in 
Rheni.di Prussia, 'riie slone,«. are fashioned into millstones by 
liammer.s and chisels ; the furrows on the siirfac-c, wliich increase 
th*‘ grimling action of the stone, are jU’odiiced by means of a 
heavy <lonblc-cdgc<l hammer. The grindstones used in vast 
numbers l>y tlie Shellicld cutlers are mostly made of a peculiar 
kind of stone found at Kckersley and at (latesliead Fell. 

Mr. Ilansonie’.s artilicial stone, eiiijiloyed for various processes 
in the arl.s, is being Iriisl as a maleriai Ibr grindstones or mill¬ 
stones. The substance consists of sand, giuvel, jiebbles, fragments 
of limestone or granite, or sonu; other cheap stony material, 
grouml III) ''’‘TV ^ifl‘‘d, and mixed into a paste xvitli a Ihpiid 
])repared by dis.solviiig Hint in a solution of caustic soda, under 
j)re.ssiire, ami at a bigli temperal iiri'. Tlie ]iaste, when mixed, 
is jioured into boxes or moulds of .any desired slia])e, drieil 
.slowly, ami steeped in a solution ef cliloride of caleiuiu. The 
elieniical change, brought about by the eombiiiatioii of the soda 
with the eldorine, and thi' expulsion of this comiiound as a 
li(pii<l, leaves tin* eahu'um to combine with the siliceous ])artieles 
into a liatd, .-olid siib.stanee ; or, ratlier, fragments of real stone 
bfcoiiie eeiueiited together by a kind (-f silicate of lime, forming 
a sort of l!int-glii<‘, hard, strong, imiiervious to moisture, and 
capable of resisting atmospheric, clianges. By si.dectiiig and ])ro- 
porlioning the ingreilients, larioiis degrees of lineness may be 
obtained. Sbar)), clean, dry sand is tlu‘ siliceous ingredient best 
suileil for grindstones. The ]»iisle is pressed uniformly into the 
moulding-box ; the sab.-tanci' comes out free from Haws, and the 
stones can be, made of any sizi' and any degree of hardness. 

GRIPPE, a Eremdi term for e])ideniic catarrh or inllueii/a. 

GROATS, the grains of the oat (zlrcmr saP’ra) deprived of 
tlieir Imsk. 

GROCtERS' ITOII, a tlise.ase of the .skin, known as A'cvfam. 

(‘ansed by handling sugar ami treacle. 

GROIN, f Akoh, F! V. S. cob M;i ; Vaui.t, Vaultincj, E. (t. 
vol. viii. eol. nl'.i. | 

GROTFSQUES, in Art, are exaggerates I or distorted represen¬ 
tations of men or animals, or combinations of bot h. Grotesejues 
ditfer from caricatures in the. latter having always a personal 
ap|)lie.ati<)ii ; caricatures being usually intended to hold an iiuli- 
vidnal up to vidie.nle by mimicking and exaggerating into a 
ilelbrmily his form, features, or personal peculiarities, while gro- 
tesijues are more general and ])hiyful, capriciou-s and whimsical, 
in tlieir adajitations, coiTe.s])omling to burles(]Ues, drolleries, 
and travesties in literature, a.s carie,aLiives eon'espond to satires, 
[GAmoATOiu:, E. G. S. col. loll.] Tin; term grotesipie is sup- 
po.sed to have been derived from the iirevalence of such de.signs 
in the grottm-s of Etruria, or from those in the grotto of the 
palace of Titu.s. Grot.esipies an; found in Egyptian papyri; 
were oecasiuually, llmngli lessfreipiently, executed by the artists 
of ancient Greece; and Aveie in great favour among the Romans. 
Exam])1es of the grotesfiue abound in niediinval manuscripts, and 
the carvings on the Avails and eajiituls and in the misereres of 
Gothic diurches. Tin; classical grotesque Avas revived by 
Raifaelle in his arabesques in the loggie of the Vatican. The 
giutesque lias been practised by Caflot and later artists, hut 
modern pictorial drollery lias favoured caricature niucli more 
than CTotesque. Examples of ancient and mediaoval grotesques 
will be found in the articles, Caricatube ; GRAPirm; Grif- 
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fin ; Gryllus, &c., in tliia Supplement ; see also Arabesque, 
E. C. vol. i. col. 459. 

GROTTO DEL CANE, a cave in Italy in which carbonic 
acid, or fixed air, exhales Iruni the soil so slowly that while the 
lower stratum ia fatal to dogs taken into it, the upper strata 
can be breathed by man with impunity. 

GROVES (SACRED). In the oldest-knoAvn forma of religion 
the place.s set apart for the worship of the gods appear to have ])een 
surrounded with trees, or to have had trees planted near them. 
Why this was done is unknown, but tlu' tree itself was probably 
regarded ns originally a divine gift, and its dedicalion therefore 
as' a ])ioiis memorial and an ae.i'('])table ollering. Tims, when 
Abraham had niadt* a covenant with Abimele<‘h, he “ i>hinLeil a 
grove (or tree) in lleorsheha, and called there on the name of the 
Tiord” (Qen. xxi. 33). The “tree ol' knowledge of good and evil” 
and the .sacred tree of the Assyrians eijually point to this divine 
origin. But, very early, sacred groves came, to be regarded as 
•listinctive of false religions, and the .lews were not only for¬ 
bidden to “])laiit a grove of any tiees nearnnto the altar of the 
Lord” (Dent. xvi. 21), hut were commanded to cut d(»Avn ami 
burn the groves of the nations whose lands they should possess 
(lAnit. vii. 5, and xii. 3). TIm* four hundred “pri»])hels of the 
groves” were among tin* priests of Haal wlio weiu suiniuoned to 
offer sacrifices to their god on Mount (Airmel, ami afterw.irds 
slain by command of Fdijah ("I Kings wiii. 19- 40). 

The s.acred tree, of the iim ient Assyrians, of which so many 
r(‘jn-esentations occur in the slabs tll.^coveied by Messrs. Layard 
and Bulta at Nineveh and Khorsabad, was probably symliolic.il 
of the sacred grove. Idle temples of the aneieid Creeks Avere 
ill many instances placed Avithiu or contiguous to a grove, Avbich 
Avas dedicated to a partie.iilai' deity, or was sacred to several. 
J’aiisanius says that in the sacred grove Avithin the city of Patrie 
there ar(‘. several teiujdes, and lie mentions ih»)se. of j\Iiiierva, 
Venus, yEsculapius, and Ntuiu'sis (l>. \'ii. 20); lie also mentions 
the grove sacred to tlu'(1 races in the ancient city of the ller- 
niionenses. These groves AVeiv, fenced olf, .and could only be 
entered by AVorshipi>ers at the jueseribed services. 1'liny says 
(‘Hist. Nat.’ I. .vii. 1) that groA'es Avere <4'old tlu' t«-mi>les of liie 
gods, and even now we reveieiiee. their awful <|uieliide. But 
though the more ■|)ious IJ.ouiaus eontimied to revere the sacred 
groAu-s, and the laws eiijoimal their mainleiiance as a portion of 
the national religion, yet Ave learn fi'oiii Horace that tliey had in 
his time, come to be gj’ievonsly profaned ((t'lrni. i. 12). Among 
the iini-thern na1i{>ns, as in classical anti(|uity, gntves were (h-di- 
cated to the gods. ’Flms, we luiAa; descrijttions of Odin's gru\a-, 
and references to the, AVorshi]<|)ing in groves among the (lauls, 
by the Druids, i^c.; while traces of the ])ractiei; are by niau\ 
considered to have survived among savage races in tin* custom, 
among other things, of sus|iendiiig fetiches in tin* branches of 
trees. 

(tROWAN is tlie name gmui by ( 'oriiish miner, s to imiierfect 
granite, either originally ol' poor character, or jairlially decom¬ 
posed, by the action of tin; Aveather ami other causes. 

GRYLLUS. By this ]).‘iHieuhir name, wlii«di .•i])pears to de¬ 
rive its origin from a c,his.de,a,l Avord signifying a cricket, is de.sig- 
iiated that peculiarly fantaslic coiui)in:ition AvhicJi i,s found 
engraved upon gems and ]iree,ions stones, and was eiiiployetl 
largely in the seal art of tins middle ages. The precise origin of 
uniting a number (d' more or less iiicongriioits de\ices into one 
llgure, as exbibitial by Llie.se engravings, eannot )»e determined 
Avilh any degree of acc.uracy ; eonjectuiv, boAVeve.r, ])oints to the 
Gnostic period as tlu* jmibable era of the rise of this kind td’ 
device. Anticlide.s is said to liaA’^e painted similar devices upon 
the vases of Greece about the middle of the, fourth century 
H.c. It may be that the seji.arate symbids each ini]).irt,e.(l their 
attributed virtue to the fortunati*. i)osseH.sor of the gem, or ])ro- 
tected liim from ills not t(! be otherAvise averted. At any rate, 
the gems of the Gnostics exhibit many sucli crude ctuiibi mil ions 
as these so-called (frylli. Among the most prcAUiiling ctimbina- 
tions arc generally found tlie face, of a man in prolile, Avith a 
bald head, and no.se of that type, Avliich is generally referred to 
Silenua or Bocrate.s, and there is little doubt that tlu; eoiistaatly 
recuiring expression on the face is intended for a portrait of some 
well-known individual. AYhy .Soc.rate.s sliouhl have been cliosen 
to fiU a place in th(;se lantastie. riddle.s is hard to solve, unless, 
perhaps, he stands ns a symbol for wisdom, and as it were de¬ 
mands some more than ordinary u.stutenesB from the seiircher 
after the solution of the mystery Avhich haiig.s about tlnise 
objects. In an impression of an oval com (fig. 1) in the British 
Museum, occurs this form of gryllus, a human head surmounted 
by that of a horse holding a 'thyrm or branch in its mouth, 


wlule a cornucopia, and an eagle holding a hare in it.s grip, com¬ 
plete an inharmonious Avhole, Avhich is so grouped as to make up 
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Avliat at lii-st .right would npiu'ar Uj be a bird. Anuther (fig. 2) in the 
.same. I'ollection carrii-s the same huiniui and ecpiiue combination 
imited Avitli the legs of a bird of prey, and a ram’s Jieail holding 
a caduceiis and a bunch id’ grapes in its jiioulh. TJiis gem 
is id" tine exec-ution. In another the gi'ueral form is that of a 
cock Avith iijiraiseil Avings, but a liuiiiau face jieers out from its 
brea.st, lia\ring a .seipent dej>eiidenL from the chin ; the cock’s 
belly is occni>ied by a, ram's liead, a.s in the jirevious example. 
Other e.\.aniple.s of gems bear Ihree faces in profile, einijoined in 
union willi a crane, a serju-nt, and a wolfs bead (lig. 3) ; or a 
mall* and a female liead, united with lliat of an animal. TJiat 
tlie.si* ancient objects were iulniired and sought after in the 
middle age.s is uimiidaiitly ]iroved by the. nnmennis exiiin])le.s 
yet remaining for our delectation as iiiipre,s.sion.s of .seals appended 
to (•.harters of Hie thirteenlli to the lil'teenth eentiu'ies. AV’^hen 
employed ill ihi.s manner, llicgeni or stone, Avhich Avas generally 
oval, wa.s carefully niouiiled as a s(‘al or ring, w'ith a band of 
metal level with till! face, or ne.irly so, and of a width sutlicient 
to allow id" a legend being eiil round tlu} suliject. The metal 
eiuploye'l Avas mostly silver, but ot,lier,s, such as gold or alloy, 
may Jiave been used. 'flK* legends Aveiv ijuito as remarkable as 
the subjects, and fret]nently display great ingenuity and origin¬ 
ality of conception. Among Llm most ciiriou.s of iliis class may 



Vi I. Fir,-. 

(Jrylli lYuiii ;nicu;iit gciiif. in incdi.cv.il Hotting,s. 


be noticed (fig. 4) an o\*al gem of fine bold ile.sign, the bald 
iconic, bead, and the head of a Imise arising from it,, set in a 
matrix bearing the legend, Asei'.Niii'; c.Al.VK, .A.SciiS'J)!-: c.vlve— 
“Go up, thou bald head’’ (1 Kings ii. 23). Another has 
a lionse’s liead, a human skull, and an eagle’s liead in conjunc¬ 
tion, with the name, of the owner around, S. lluBKim J)E 
JlEJiLAi fi.KHit'l—“ Till* .seal of BolierL ih* llerlai, the clerk." 
Thi.s .setting is JCnglisli Avork id' Hie tliirteiiiith ceiituiy ; as i,s 
also another, a tine examjile of uri/dns, four human faces of 
A'arying character, an eagle’s beak, and a lion eouchant, Avliose 
tail is de\eloped into a snake; the. legend is, FJt.ANciH, j.EUK, 
TKiiK- “Break the seal, read the. letter, concital the coiiteiita.” 
Of this seal two ini]>ressions occur in tlie Haileian eharter.s, 
■15). C. 44, 45, and the deed indicates Hint the .seal Avas that of 
Norman, the .sou of Philip de Arcy, a member of a poAverful 
family in Liuc.oln.-^hire in ilie thirli.'eiith eentuiy. Another has 
a male and a female, laisi joined Avith a, liird’s head, tlu* setting of 
Avliich ha.s Hu* legend, S’ not’ llir.Anui Bus.sopi—“’Phe kiioAvn 
seal of Richard Busso]».” A very strange legend is exhibiti.*d 
on a juiinted oval seal, in Avliich is set an oA'al gem of Hie c.hiss 
alioA'i! mentioned (fig. 5), a e.oc.k croAving and tlapjiiiig its Aving.s, 
made. 11 ]) of a house’s betid, a ram’.s head, and tlu* bald liead 
of a man with pointed beard, beeaiisi; it att(*m|)ts to explain 
tlu*. A'ariiuis significations of the devices. The e.xjdanation cer¬ 
tainly is specioii.s, and, if eorrec.t, affords the. clue to Hie meaning 
of the other combinations, while* the f'ac.t of its being couched 
in hexameter \’er.se adds to the charm of tin; cnniunhlf. It i.s as 
follow.s ; Scnii'Tu’ skjnat laiuu.s mittit v’ dea'EHIt ALE.*}; or 
in full, “Scriptum signal eipui.s, mittit vir, develiit ales.” The, 
setting apjieum to he of the fifteenth century, and the vacant 
cusjis are embellislied Avith foliage. Tin*. Hiuleiaii charter in 
the British Museum, 77. D. 52, cai i’ics the seal of Johanna Coumbe 
of Hastynglegh, and is dated in 1375. Her seal is on impreg- 
sion of an aiiti(j[ue gem, on which is engraved a compound 
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^Um of the foitn first mentioned; the legend is broken awayj 
or too indistinct to be deciphered. Side by side in point of 
date ■with tliefje seals, which have impressions of ancient gems, 
occur impressions of seals which are entirely metallic, and bear 
devices copied fi oin the rirylli of the gems. The seal of Thomas 
do Camera, of Norf<jlkj in the thirteenth century, for example, 
aptJcnded to a charter in the Harleian collection, 47. H. 52, ex¬ 
hibits a fine example of the yryllm (fig. (i). The human face and 
liorse’s head are combined xvitli the hinder half of a lion ram¬ 
pant, tljc entire monster l)eing cneloHod within a lozenge and a 
srpuire interlaced ; tlie separate letters of tlie Icgt'iid, PuiVK su, 
a common motto of im'dneval seals, being jilaced in tlie inter¬ 
vening sj>aces. This t.v]ie exists in a seal of ]iaiallel dc'sign, 
that ol Johannes ( look, of Itarnolby, M|t)H‘ii(h‘d to the Harleian 
chatter, 112. (1. (!(), Imt the execiition is biter and eoavser ; the 
date is IdtKt, ami the legi'iid an evleiided form (»f the above 
motto, PliiVK Ki: i: eoT conk, for ‘‘ I‘rive suis et la-n connii." 
The gradual degeueiation > f the [injllu.-i of many devices into a 
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simple animal Jbnn Avilb Imnian bead is seeji in (lig. 7), an oval 
seal of the ibirteeulli eenhin, vitb the legend (h{Kj)io Kkuknti 
—“Trust the bean-r f and in aiadliei' (tig. M, ^\ilb the legeiel 
S’ liAii.\Ni’ii 1>K \'aui,iai‘o I'l.’i ■ “Tlit‘ seal of Laurence dr 
Varliaco, elevb,'’ a loveign seal of late e.xecutioii ; and in (lig, bj 
a bird-libe coiubinution id' a siaike, a wyverii, aial a grotesque 
liead, Avitli the legend. S’llKiiAinM Kii.ii i (atxis “The .seal of 
llerard Fitzhugb.” Tin- seal of (\oger, siui of A<lam Juda.s de 
Turi)l(;toii, ill Idll, ap]»ended to the llarleian (diarter, 112. A. do, 
levs a snuill bii’d-sliaped ligiire willi human and animal heads, 
and llu! motto, .1m so smi, kkvmi,- “,le suis M-c-aii iiouv'idle ”; 
that of ’riiomas, the son of Sir Ix’icliolas dc J’alesham, in 12Sd, a 
bird with human lieail and tail composed of an animars he;ul, 
with legi'iid, Lou (llarl. (h, S:{. L. :ilb 'Hie human-biciMl 
squirrel, with tin- motto, Via'i'ci aMKiiVAVia’., for “ \'oiri nier- 
veille,” a])peai’s on the seals of Uoger de lieyiiies, or 'I’liomas de 
Iteydon, in IdlO (1 lari. eh. 55, (\ tf;\ and of Jidm l'’airsy<le, 
ehaplain, in l lld (llarl. (h. 112, A. 15). A similar example 
occurs with the legend Cumhk |■KKH^'TI. .Another type i.stlial 
of four facixs iu protile, eoinmi.ved with liare.s or labhils, and a 
bird-like I'oim with human head, and tlie h-gend, I’liiVM su B 
i*OY coNU, a ^'ariatioii of one o| the alxjve forms. 

(jUAI A(1LN L, CJI„H /ooVavac, (jtutjal, an oil 

boiling at US"*, obtuim-d in the d)\ distillation of gnaiac resin. 
AVlien exjursed to the air it lua'omes oxidiye«l and eonverted inl(» 
a substance crystalli/iiig in biiuina’, (Dcville, (nwjit. iiVm/. xvii. 
1143, xix. 13d ; (.Jilin, .laa. (‘hnit. J'luirm, cvi. 37b.) 

(lUAlAOOli, liinlndi) of iiitninnil, (nutiunjlou^ acid, jnjro- 
(fuaUwic acid, bVlH^b, d’liis substance, whieli lias 

tlie cniuposition of methybpyioeabrliiii, CrdbiMeoIIo, occurs iu 
boi'chwood tar along with cnosid and various ilerivntives of 
phenol. .It is tt colourless oil hoiliiig at 200', and when heated 
with hydriodic acid yields melhylie iodide, and pjTocatechin. 
Conversely, ■when pyrocateidiin is lieated with ])otassic hydrate 
and metliylsiilphate, giiaicol i.s J'unned. (Abmis-se, yUin.'CJtem. 
riiann. elii. 80 ; Gorui^-Lesaiic/,, ^eiU. Chtvi. |2j iv. 392.) 

GUAIAOONK.' ACID, (boHsaOa (13H77s»(^a), the name 
given by liadelich (‘Jour. pr. Chem.’ cxxxvii. 321) to an uncrys- 
tullizubie resinous acid remaming in the mother lii^uors from 
the preparation of guainrctic acid. 
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cum consists chiefly of this acid, which is extracted by boiling 
the pulverised resin with milk of lime, exhausting the insoluble 
residue with hot alcohol, and evaporating. The impure add 
thus obtained is converted into a sodic salt, recrystallized, and 
the acid reprecipitated by hydrochloric acid ; a final crystal¬ 
lization from strong acetic acid renders it pure. It form.s 
colourless, inodorous needles, wdiich melt at 80°, and yield 
crystalline salts with metals. It ilisso.lves iu alcohol, ether, and 
dilute solution of potassic hydrate, but not in ammonia. Its 
alcoholic solution turns the plane of iiolarization to the lefi, 
and giv'es a bright green ludouration with ferric eJiloride. 
{H Iasi wet z and Gil m. Ann. f'lu’in. l*harm. cxix. 26(1.) 

GUAJOL. [Guaiackne, K C. S.] 

GUANIDINE, Carhutriani'inc, Cijandiaminc., (JllnN^ =:^ 
C(N I I)'''(NU 2)2 Tbi.s base was discovered by Streckcr, 

and is formeil by the action of liypocblorous acid on guanine, 
and by lieating biuret, to 170''’ iu a 

eiiiTeiit of Jiydroebloric acid gas. Jt may also lie obtained by 
beating /in alcobolie. .sulutioii i>l‘ c^'aiiamide with amnionic, 
ebbn-ide, or belter by the action of alcoholic ammonia on iodide 
of cyanogen. One of llm most (’.onveiiieiit niidhods el pre- 
laration, however, i.s to beat clilorojiicriii to 100° 'witli an alco- 
ndic sobilitm of aiiiimmia for several hours, eva]ionite tln' 
]ir<nluct to dryness, and i xbaii.st the residue with absidute 
aleobol, wliieb disMtlve.s tlie guanidine bydrocblovide and leaves 
the amiiioiiie ebloiide. Ly Irealiiig the solution of guanidine, 
bydroebluride with argentic u.xide, the bydrochluric acid is 
removed, b-aving the guanidine in solution. The latter, when 
evaporated i/i racno, yields t lie guanidine, as a erysballiiie, strongly 
alkaliiM* mass, baring a eaiistie taste, and ab.-oibing carbonic 
anliydrkle ivadili wIkoi e\po.sed to tlie (ilim».spbere. It unites 
with acids to form cryslalline salt.s; Ilje nitrate crystallizes iu 
sjiariiigly S(diibl(‘ lamime. 

Tri> llnihiiiiiuidiiif, or carlmli it lltiilfriinniih', Cjllj^N^ -- 
N.,(‘Kl;,ll,. {'unknown in the free state, but obtained 
a> a. hydrate by treating sodic etliybile with otliylic isocyanurate. 
The bydrali* i.s a ba,si«', oil wdiiidi neutralizes acids and fomis 
deliiiite salts wiili them. 

Tni>ltriiii(iiiuniiilint or carl>olriphcii\jHriantinc, Cn,rTj.yN 3 =* 
N.,( Tli.jll,j first oblaiiied ])y llofniaiin by the, action 

of aniline on earboiiii' tetraeldoride. Tl is most conveniently 
prepare<l by the action of beat (»n suljdiocarbaniiide. It crys- 
t.dlizes in needles, which are nearly in.soJuble in water, ))ut 
re.idily .soluble ill alculiol, e.s]tecially when heated. It melts at 
1-13’, but i.s not volatile, without decomjjosition. 

A cKihitlriliiljillriatKinc, ( = KaGTo^Ilg (('H-^fanA'^a), 

Inis also been prepared. It er\.stallizes iu long silky needle.s. 
(llofimiJiii, ifis. i'll'III. j2] ii. 1073, and iv^ 721 ; iVec. Hoy. iHoc, 
ix. 2^1, and xi. 282; Mrlenmeyer, J^rifn. Chem. [2] vii. 28; 
Slrecker, Ann. Clicin. Vhann. cxviii. 151 ; Eiuekli, do, exxiv. 
.'{35; JJiiumnv, Ihut. (Nielli. (ivH. her. iv. J(ll ; Merz uiid Weitli, 
/idIK. (Hum. (2} iv. 51:1, 609 ; v. 583, 659.) 

(JUAN INK, (V.ll.-,Ao(M^mi^^ 5 AV/^v)) organic ba,so found 
in tlie various kiinls of gmnm, but most abiimbintly in the 
reriivian. W'beii juive, it is a Avliite a.nioi|»bous ]iow'ib‘.r, 
insoluble iu water, alcohol, and I'tlnU’, but soluble, in the 
stronger acid.s ; the eouqioiiinls thus ])roduced are very unstable, 
being decoiiijiosed by water. (Juaiiiim also unites with alkalis 

I otbe.r nietallie oxides, it is converted into xantliine by 
(he action of nilrou.s acid. 

Kilrotjuaninc, (..'.,11 The nitrate 

of this liase is prepared by dis.-iolving guanine in boiling nitric 
Licid of.sjiecilic gravity l-2(>, and alloAving the solution to cool. 

(h'nyuauinr, (J,f,H,.,N A)„ / (('vo77,.,A",,(b„). Potassic perman¬ 
ganate i.s added to ;i solution of guanine in caustic soda until 
the liijuiil assumes a reildi.sli-yellow colour; hydrochloric acid 
now causes the formation of an amorplious reddish-white pre- 
cijiitate of oxyguanine. U is inodorous and tasteless, insoluble 
in w'aler, alcohol, or ether, but readily soluble in alkaline solu¬ 
tions. (Noubauer and Ixeiiicr, Ann. Chcvi. Pharm. ci, 318; 
Slrecker, do. eviii. 141, cxviii. J51 ; Kerucr, do. ciii. 249.) 

GUAKANTJE is a contract liy Avhich the guarantor, for a 
consideration, engages to a third person for the debt, default, or 
miscarriage of another. That otlier for whose debt or default 
the guarantie is given i,5 tlie principal, 'W'hose liability lakes pre¬ 
cedence. The guarantor, therefore, assumes the responsibility of 
a surety ; and the contract of guarantie is collateral to that on 
which the principal is answerable. 

It is often a very nice question whether what appears from 
the language and circumstances of the transaction to he a gua- 
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rantie be so, or be a direct cugagement for the duty or debt as 
big own. Ho\vever refined, or even scholastic, such question 
may seem to be, it has become, by reason of the Statute of 
Frauds, of practical importance to the parties in many instances. 

By that statute, the 29 Chaa. II. c. 3, s. 4, it has been enacted, 
that no action shall be brouj^'ht whereby to charge the defendant 
updn any special promise to answer for the debt, default, or mis- 
cariiage of another person, imless the agixuinient upon whic-li 
such action shall be brought, or some hiemorandimi or note 
thereof, sliall be in wTiting, and signed by the ])artv to be 
charged ilierewitli, or by liis duly antliori.se(l agent. It follows 
that, if it be a contract of guarantie, but is not ivduced into 
writing, it (uinnot be enbweed at law. The capricimis selection 
of one or two species of contract by tlui l^irliament of 1(577, for 
the purpose of rendering them rpiile unenforceable by law unless 
they be in writing and signed, has cost indix'iduals in this coun¬ 
try an incalculable amount of money, and will continue irom 
year to year, till the slatub^ be reiKsaletl or modified, to entail 
upon others iiicaleulable losses; and all this, because of some 
conceivable ])ossibility that somebody, ])y trumiung up some 
pretended contract of th(^ sort, might, on some necasion or other, 
impose upon judge and Jury, and so (!<> an injuslic'e, As if it 
were not still the fact that ('very hour of the day, in all the lela- 
tions of life, in resp(*cL of iieai lv every description of duly and 
of contract., W(i are ex])osed h* Llu' suggestions and to the t'llects 
of falsehood, any l)fotec,tion from lln! in'ce.--sity of writing fm- the 
pinposes of evideiicii never being thought of. Jf the piesuiu]>- | 
tioii on which the statute is founded W(‘i'e just, life, so iin]iro- 
tected as it really is, w'ould be intoh‘vn.l>h‘. 'Die fact, however, 
i.s, that so little do ])eo]ilc feel the want of such protection, tin* 
great majority of the.m never come to learn what .are the two or 
Ihre.e contracts for which it is reserved, and by reason of lliis 
ignorance, wln'ii tliey hajtpeii to enter n]»on one'of these excep- 
lioiial contracts, they coiielnde it or.illy, and conacaiuently sutler 
loss. 

Tli(', jndgi'.s, mi foil unale ly, narj-owed the eflecl of the statute 
hy a very stringent inteipretalicm of tlie word ((//moaca/, as in¬ 
volving tlie consideration Ibr whieh the contract was made; .and 
they held that a guarantie, allh.oiigh iti writing, ('(aild md be 
enforced at law nnless the consideiulion for which it wa> madj,* 
could be ascertained from tJic writing, j\len, therefore, heiiig 
other than trained lawyers, often mis-ed their object, clearly 
e.spri'ssing their inteiitiou to guarantie, hut witliont a word 
ahiait the consideration for their eiigfigeiiient. 

At length some of tlu'se anomalies were about to be redresscal, 
ill tlie eirort to assimilate the commercial laws of Miighuid and of 
Scotlaml. The, commi.ssmn that iiapiired into this subject in¬ 
cluded in their report u recommendation that the Statute of 
Frauds in relation to coniniorcial contiNU'ts .should be repealed. 
The bill ior that purpose, liowever, was to that extent nnlliticd 
in the House <jf Lords upon what was said to he the, iictitioii of 
the. London nierch.ants. It was, however, enacted (19 & 20 Viet, 
c. 97 and c. (50), that the consideration for which a guarantie is 
given need not appear hy the writing ref[uired as evidence of the 
contract. 

(If course, as tlie contraet of guarantie is inciihmtal or acce.s- 
sory to the princijial contract, tlie guaraiiLoi* is not liable where 
the principal is not bound. This would iqiply to the case of an 
iiilant professing to hind himself not heing conqietent in law. 
The same would hold true of a married Avoman. in neither ca,se 
would a guarantie of such a contract be binding. Other cases 
m.ay occur of persons comiietent in law professing to bind them¬ 
selves by invalid contracts. 

Liability on a binding guarantie may cease on the happening 
of the event on which it Avas originally made to depend. As, for 
instance, a guarantie may be given to cover a single transaction, 
or to cover transactions not exceeding in amount a ceilaiii sum; 
there the limit of li.ability is determined by the transactiim, or 
by the given amount of debt. On the other hand, a continning 
guarantie sets no limit to the number of successive transactions, 
although it may he restrained to a lixed amount, beyond Avhich 
the guarantor is nut to be an.sweiable. 

A guarantie may be determined by a change of ciiciunstances 
iuti'oduced by the creditor, and not contemplated at the time of 
the contract. For instance, a collector or a clerk who.se fidelity 

K^pai^teed may have his responsibilities enhanced by the 
addition, of the receipts from a new class of duties, or from a neAV 
branch of business. Or the firm to which the guarantie Avas 
giymi may no longer be constituted as it was, by reason, suppose, 
of the introduction of new partners. The guarantie ceaees to be 
applicable to the change of circumstances. 


Again, if the creditor, by any act of his, release or discharge 
the principal debtor, the guarantor is no longer liable on liis 
contract. If he, by a binding contract, give the principal debtor 
further time to meet his liabilities, without the previous consent 
of tlie guai'ant(;T, this latter is thereby dischai-ged from liis gua- 
raiitic, by reason that his rights liave been seriously interfered 
Avith by the creditor. The creditor may, however, without such 
consent of the. guaraiitor, eflcctually coA'ciiaut to give the prin¬ 
cipal debtor turtlier time, reserving by the same covenant liis 
right of suit against the guarantoi' notwithstanding, and the 
(Jourts, endeavouring to sustain such a contract, will construe 
it to be a covenant not to sue the princi]»al, leaving, boAvever, 
the fiiircty to all his rights against the jn'ineiiial, and all liib lia¬ 
bilities to the creditor. 

GLTBEIlKAClJLUiM (from Kv^epudu^ Lat. finherno, to com¬ 
mand), in anatomy, the nanu' given to the tibrous substance 
comiiictiiig llu; testes and scrotum in the feetus, and supposed 
to act as a guide to the l(\st('s in their descent. 

(JUEHIII LLA (Sjmnisli, a little Avar), the name given by the 
Spaniards l<t the irregular nrmicH of pi'asants Avhieh liavc on 
various oceasioiis sprung ii]» l.o rejicl foreign invaders, or to carry 
on a ]iarlizan .'struggle. 'J'lu'v haA''e usually lisen at the summons 
of .some patriotic priest or local uotahilily, and though Avild and 
luidi.sciplined, are har<ly, iiiija-tuons, and daiiiig, ami henci; have 
jiioved ;-kiirul and M.'sel'ul skinni.'.lii'is and iron I )h'some fue.s, us Avas 
es])ecially the, ease in the iiiva.sion of Sjiaiii by the French under 
Napoleiiii 1. But their want of discipline and mi .steadiness lead 
them to neglect the nujst ordiiiaiy ])rec:intions, ami render them 
linl»le to snipri.se, defeat, and panic. ‘When the It'gitimatc 0 (?.ca- 
sion <tf their eiuhodiinent i.s reimwed they loo fivipiently continue 
to leu<l a freebooting life, Avhicli ha,‘< m.'L seldom degenerated 
into hrigandage. 'Die ja lry insurrectioniiry outbreaks and ])ar- 
lizaii Avar.s that have lieen so iViiiti’iil of evil to Sjiaiii may often 
he trai’.ed lioiiie directly or ihdiri'C.tly to her guerrillas, 

(U' BS'J’-iJOUSES, called (d.so lut.stels, lio.sjiices, or hostrie.H, 
Avere chamher.s, or sets of chaml)(>r,s, ntlachud to monasteries, but 
outside the ]»iveinel.s, Jbr the rece]»tion and entertainment of 
.-^1 r:ing('iv. 'Phe greal monash'i'ies had .several such, one for 
nobh'.s, (»ne for eccle.si:istic,s, and oiii' for ■|>o(ir travellers Avhu 
A\ere eoninioiily received us inmate,s fui' tljree duy.s. They Avorc 
all under the (iirceliou of a iiuaik of the estahli.s]iment, Aviio was 
called the “ jiosnitaliar,’’ or “ lio.steler,'’ and tlie, guests housed 
and eiiteitaiiied iiieluded all ranks from tlu' highest to tlic 
luAvesl. Thu.'i, even nitmaixhs were not niifivipieiitly nveuved at 
lht".e guest-hous('s, and sjvh'ndid a])!irlmenls AVere's(',t aside for 
their use, as at I'nMol, Beaulieu, and St. Alhaiis, Sometimes 
also nobles, attended by large retinues, W(.)r.ld seek their shelter; 
and these and the roy.'d A'isilors olL'ii greatly iiiipoA'cri.'fhed the 
moiiast('ries, more ('.specially tho.sc Avliich lay (>ii or m^ir tlie liigh 
roads, iunsiun(.'h a.s llatse Avere tlii' mo.st frenmailly visited. 
Gue.st-hou.se.s occupied A'arioii.s jKisition.s Avitli K'gard to tlic 
moiuislery. 'Phe gri'ut. guesl-lumst' ii.sually stood (jii the west 
.side of the cloister, a.s at Sh('H)()rne, avIk'I'c, it. still remains, or 
behind the releetory. Sometimes, as in Durham, it was jilaced 
ill a ha,so court at a distaiiei' from the eloisti'r; and .sometimes, as 
at IVoiAu.'.sler, it Avas near the juior’s lodging. At Furness, Mai¬ 
ling, and eLcAvlieri',, it was near the eiitramx; gate. In Icniu it 
Avas UHiudly obhmg, and consisted of a large hall with sha'ping- 
rooins on eacli sitle, and having also separate se.iwants’ apart¬ 
ments and stsdjle.s. Tin; beautiful (JiU'sb'U Hall Avhich once 
AA-^as at Wurceftler has Itei'ii de.slroyed ; bitt that at Westminster, 
Avliicli i.s noAv the “.leru.salem Ghainher,” remains; near it there 
Avas a dia])el Avhere travellers returned thanks to God and made 
otlerings for the j)oor. A i)erfeet exanijilc (»f a gucst-houae 
chapel i.s extant at Peterhorougli, Avhil(; that at Furness still 
remain.s, but in ruin.s. There Avas also an edifice or room before 
the guest-house, called the or mlaiutorium, Avliere 

A'isitors Avere tir,st received. GiU'sts Avere received Avith the 
/ram. at the gate of the house', ami after they had .sprinkled 
themselA’es Avitli holy Avate.r, and juayed for forgivciu'ss of any 
sins they had committ.od on the Avay, in the choir, in j)re.seuee of 
the coiivi'iit, and again before the altar in tlie vestiary, they Avere 
conducted to the jiarlour, wlicrc tlic hostehu’ met them, and 
having said the “ Benedicite,” .and giAum them the ki.ss of peace, 
he led them to the giie.st-honse. If a guest arrived before 
dinner, notice was given to the refectioncr, hut if too late to 
dine with the convent, he remained in the parlour till the 
refectory AA'as swept, and aaus then introduced. Persons of 
rank were i-eceivod wntli great lionoure. Processions were 
formed, the great hells struck, and a great number of ceremonies 
wero performed. Magnificent feasts and entertainments were 
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al»o {;iveii, whicli frequently put the house to great expense. 
Thus, l*eterhorougli ^)cnt several thousand ])ouiids in entertain¬ 
ing Edwarrl TJ. At Gloucester also, in 1378, great expenditure 
WM incurred, for a paT'liaiuent tliat was h(dd in the uhhey. Upon 
that occasion the king was entertained in the abbot’s lodgings, 
the commons in the giKist-hoiise, the privy-counsel in tlie cliief 
guest-chamber, tlic common council in the cliapter-honse, and 
the commission on the law (d‘ arms in tlie rcdectory, while the 
regular community, coiiijicilcd to ol)tain refection aiul j<‘st 
wherever they could, -wcu’c, lain to lake refuge in the sehool- 
lioiise, and, at last, were actnally driven out into tlie orchard. 
Visitors were allowed to roniain two days and two nights, and 
were to take tlaur depaillire aftei' dinner (»ii tla* third «’ iy. If 
by accident, sucb as illness or on aecouut of any ofberimforesei'n 
cause, a visitor could not tbeii leave, tlie hostclcr ma le known 
the circumstances of the ease to (lie abbot, ju-ior, or rnnirius, 
and jicnnissioii was given to bim to extend liis slay aecordiug as 
bis exigencie.s seemed to dcjiiand. According to tlie conslitiition, 
due liospitiility Avas to be {‘xtembsl to all, ami Monwu Avlio came 
bononrabl 3 ^ attended AVere to bi; received and enlerlained. Par¬ 
ticular attention Avas to be ])aid lo the jiarents of monks Avbo 
eanie to visit their .sons. In llie mins’ om-sl-houses, Avhie.li Avere 
enclosed in the. mins’ eoiiit but eAclnded from llio A'ieAv of Ibc 
conimuTiity, none but the prioi’esscs and ohedii-nliaries o.ntereil 
tlie liostrey. (.)f the lattei', two or Ihri'e nuns jiresided over the 
Jiostrey, lay-sisters being aipoinled to serve and sleep tbeiv 
when necessary, and no visitor Avas ]tevmi1lefl to be bled, to 
bathe, or to e.vcecd Ibe, stay of om* ni^lit Avilbont the ex]>ress 

I iermissiou of the prioress. (Foshrooke’s Hrillsh il/amtc/osa/ ; 
jeiioir’a Arc/nfediirc Monasliijur Jtucanges (,'l<isxf(rii, under 
Ifosjiifak.) 

GUILDS. [Mumcii'ai. Goui-ohations, K. ('. vol. \. col. KU».| 
GUlLLOtIjlE (Frencli, gmV/ac/o'.s), in (ln*eian architectiijc, a 
cluiiii-like. ornament, foniied by tin interlwisliiig or jtlaiting of 
tvA'o or more bands. An eA'anqile of the gnillocln* nnaiiding is 
giAmn ill the torus of the. haso of an Joiiie (‘olnmn from the 
Erectheuni, Colu.mN, E. (\ vol. iii. col. 53 ; see also Gkim.an 
Aiic'umuTUUi'J, E. G. vol. iv. eol. 

GUIJSEA AVOUM IFiLAUiA Mkimnk.nsis, E. G. S. eol. 
988). 

G IJM-BOTlj, an inllaimn.ation of the .num^ often parsing on to 
supiniratioii, and sometimes nspiiriiii^ the ut-eof the knife. 

(tUM ELAS'l’KGin* of tne many innnes for imlia-ruhber. 
((lAOUTCMioue, E. G. Vol. ii. col. os:} ;’('aoi Ti llorc AL.vki fac- 
TUUJW, ibid. col. 581,1 

GUMMIG AGTD, G„llj,/)j„ a crystalline acid 

juvpared by oxidizing glucose in alkaline sidutioii AA'itb enjirie 
oxide. Its solution is huvogyrate and intensely sour. Ac,cording 
to Claus, it is a bibasic acid, < 311 , 0 ^ isomeric or 

identical AA'ith oxynialonic acid. (Hcicliardl, Ann. Clirm. Plinrin, 
cxxvii. .■}()(); Fclski, do. cxlix. .350; (.'laus, ZciVs. Chnn. [2j 
V. 152.) 

GUM-KASII, Eiil) Gl’M (Slniphidna)^ an alfeclion of the skin 
occurring in infants from Ibc irritation of teething. 

GUM WOOD, or blue gum wood, is obtained from a timber 
tree groAving in Noav South ^V’ales. It comes over in large logs 
ami jdaiiks, and is much A alued in the arts ; the colour is some¬ 
thing like that of dark. Sjianish mahogany tinged Avitli bine. 

A redder variety is called ivd gum Avoud. Doth an* used in 
building and turnery. 

GUN EAEUELS, PHOOE OF, in England. 11 aiiiieurs tliat 
by Royal Charter, dated the ]4tli l\Iareh, 1037, the IMaster 
\Viudens and Society of the Mystery of Gnnnnikers of the City 
of London AA'ei'e, incoiqiorated and eiiijunvered to seardi for and 
view and prove and mark all manner of liaml guns whatsoeA'er, 
great and small daggs, and pistols, and every part thereof, 
AA'hetlicr made in London or the sul-Uirli.s, or Avitliin t.<m miles 
thereof, or iiiqiortcd from foreign parts, or otherwise brought 
thither for sale. A scale, a stamp, and a jiroof house Avere sub¬ 
sequently established, and continued to bo used in the proof of 
small arms from tliat time doAviiAAA'irds, With the rise of the 
gun-making business in Biriuingbam arose the occa.sioii for 
establishing a similar societA', Avith poAvers for the piiiposo of 
proving gun barrels in Biriiiingbam, nntl liy the .55 Geo. 3, 
c, lix, such a society Avas established. In the year 1855, by the 
18 & 19 Viet. c. exlviii., the powers of both <»f these companies 
AA'ere revised and combined under the provisions of the statute 
of that year. Rules and regulations and by-laAvs Avith regard 
to the purposes of their existence may be made by each of the 
companies respectively. 

Each of the tAVo companies is obliged to receive all barrels 


brought to the proof house of the company in the proper state 
for in-oof, and whctlier or not theretofore proved, and dulv to 
prove the same thereat according to the scale in force, and to 
mark the same Avhen proved as duly proved, and to redeliver 
them on jiaynient of thi.* hiAvful charges in respect thereof. 

No baixel is to be used in making of any small arm unless it 
haA-c; been duly provi'd and duly marked as proved. No small 
ai-ni shall be Sdhl, or exchanged, or exposed or kept for sale, or 
ex])orted, nnles.s the barrel or barrels thereof have been duly 
])roved and duly marked as inoved. 

Gerlain reductions of strength after ])rovisi(mal proof, or so 
that the mark of iwoof no longer corresponds with the strength, 
and ccrlain dcfacenumt.s or removals of the mark of proof, cause 
the liari-fl to he regardiul as inqimved. 

The Act dftc-s not extend to the arms used or to be used by 
Her Miije.st V’s forces in Eiii’ope or in India, nor to barrels adapted 
to tlie (liseii.'irgt* of a ball ol greater Aveight than one iioimd, or 
to barrels of a bor<M‘xc('cding in i‘verv part thereof the diameter 
of one inch and Ihree-ijuartcrs. 

Si'vere ]>cnallics are i-nacted in respect of olfences committed 
against the Ad, Iw couiitericiting, forging, or transferring' marks 
on hai-rcls, and for .selling, exchanging, or exposing or keeping 
for .sile, or exporting or imjiorling, or attenqiting lo exiiort or 
impoii from or lo England, or having in possession Avithont 
laAvfnl excuse an^' liarrel Avith a coiiuterfeited or forged stamp 
thereon ; and for selling, exe-banging, or exposing or k(‘eping for 
sal(‘, or exjiorling or aUeinjiling to ex]»ort from England any 
small arm not ])roved ami marked as duly ]»roA'ed, or framlu- 
leiilly erasing, (S:e., the marks of the i»ro]H'r stamp used to denote 
tlie (iiie prouf (liereor. 

Two sclie(bile,s .are annexed to tlie Act, containing the rules 
and regulations and the scale I’or the, juoof required of small 
arms by I In* Aet. 

GUN-HGAT (E. G. vol, iv. col. oOoJ. The olfeusive value 
<»f a gun-boat is to be measnnvl liy the magnitude and jioAver of 
the gmi she can carry ; by the mobilitv ber seinvortliiiiess in all 
Aveatlierscaii confer iqtoii that gmi, and iijion the degna- of steadi- 
iicssof jdatfonii she can affortl, to render tlie giiiiiicr’s aim ellec- 
tive. Gules.-, lhe.se ar<- eombined to a practically useful e.xteiit, the 
dipjMisilitious inniiuiiilA’ from an enemy’s projec'tiles based ujuui 
flie diminutive mark Avhich a giin-buat presents is a deliisnm. 
The recent jirogre.-.-of annour-plaiing, both alloat and ashore, 
and the eorresjiondiiig advances in tlu' niagnitiule and power of 
rilled artillery, liaA'e recpiired that the gun-boat niiust carry a 
gun of great AVeigbi and jiower ; not les.s than 12 tons, aiid 
Iiiavafter of ]>robablv twice that weight. From the diminutive 
size of gmi-boals, and the method adoptial of carrying the heavy 
gun upon the deck, it Avas soon found that the atahility of those 
ve.ssels Avas not sullicieiil foi' their safe laivigation in a heavy 
sea ; AA'hile their small size and absence of masts rendered the 
loAA'eriiig of the gun and earriagii into the hold, so as temporarily 
to increase the, stability, or returning it on dock for u.sc, by the 
nsiud nu'tliod.s, impracticable. To meet these conditions, an im- 
]»roved gun-boat Avas designed in ]8()8 by Mr. G. Reiidel, C.E., 
of ELsAvick AA'orks. One, “Tlu* Staunch,” has been built on 
trial This boat of iron is 79 feet long, 25 feet beam, and Avith 
a di.s]*lacement of 150 tons has a draft of AA'ttter of 6 feet. Her 
engines arc higli pre.s.sure of 130 imlicnted horse-poAA^er, driA'ing 
t Avin-screAvs. 

My those a speed of about soviui knots per hour is understood 
to lunaAieeii made ; and AA'ith one scrcAV going ahead and the 
other astern, she could pivot round upon her oAvii length in 2| 
niiiinle.s. 

TIui main jieculiarily consists in tlu; gun and gun-camage 
(Avliich has no traveive motion, that l.ieiim provided for by the 
movement in azimuth of the boat herseu, by the above Atse of 
her tAA’iii-HcivAv.s un<l di.slinc.t jiairs of engine.s) being placed upon 
a reclangnlur jdatform, rosting at it.s comers upon four vertical 
flcrcAvs, by tlu' revolution of Avliicb. in one direction the platform 
and gun can be raiso<l to the level of the deck, or in the reverse 
are loAA'crcd doAAUi upon the bottom keelsons. 

The raising or loAvering of the gun, as well ns the running it 
forward on the platform-slides after discharge, and taking up the 
recoil, are performed by a donkey engine in the hold, acting for 
the latter purimscs upon tAVo capstan heads on deck and in tlie 
rear of the gun. 

A decl^lan of this vessel is seen, with the gun raised to the 
deck in Iig. 1, and a transverse section, Fig. 2 (to thrice the 
scale), slioAA’s the gun and platform lowered. Into minuter de¬ 
tails of construction avc are unable to enter. 

So far as facility of manipulating the gun goes, this boat 
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appears quite a success; it could be handled while she was roll- port-holes on four small wheels. The heavy ordnance now cm- 
ing 11®, and when trimmed for sea, her stability was sensibly ployed, however, propelling shot weighing as much as 300, 600, 
increased by the low position of the gun. or even 700 |x)und8, require very different supports. The 

Since the production of “ The Staunch,” gun-boats einbracing Government invited sugeostions; many new forms were pro- 
the same general ideas have been built by the Admiralty of posed; and the choice fml on Captain Scott’s carriage, which is 
somewhat greater size, with much larger steam-power in propor- now being employed for large Navy guns, 
tion, with a view to increased speed, 
which has been brought up to nearly 
eight knots per hour iii smooth water. 

It may be greatly doubted, however, 
whether very much that has been ad¬ 
vanced in support of the offciisive 
power of these or of any veiy small 
gun-boats, is not delusive. The now 
stock phrase, that “a ship of war is 
but a floating gun-carriage,” is em¬ 
ployed often in foi’getfillness of the 
fact that unless the floating platform 
have sufficient steadiness, the gnu it¬ 
self is useless. Want of this suilicient 

steadiness is the defect inherent in all Fig. i. 

giiii-hoats, owing to their foini and 
small size. Their tendency to pitching 
also is increa.'^ed liy the neecssary dis¬ 
position of the princi])al weights on 
hoard, viz., the engines, &e., abaft, and 
the heavy giiii forward. In anything 
hut perfectly smoutli water, therefore, 
it is justly feared that either a large 
])ro])ortion of the projectiles fj-oiu such 
a l)oat would miss to stiike th(’. hull (d' 
even a large ship, if at such a distance 
that the guii-boat derivevl imiiiiinily 
from her small size, or that she must 
apju’oaeh her larger antagonist so closely 
as to be readily struck by her guns, 
worked from a lilatforiii comparatively 
steady. 

These defects, coupled with the fact 
that naval arniour-piating has now iu F>g. 

resistance surpassetf the pmver of any 

gun likely to he really nianageahle in a gun-hoai, are likely to ’ In this contrivance the gun is supported on a low frame or 
issue in the substitul iou for giiii-hoats of a class of yl/'/.so, or ' carriage, placed upon two ]>arallel slides or raiks inclining up- 
“ despatch boat,” designed prior to 1807 for the French ^Marine, wards or rearwards at a small an-;le. Tlie small height of the 
viz., imanijoured .ship.s of about 200 feet in length, built on lilies carriage and gun above the slides, and the upward incline, 
much like those of the celebrated ‘Alabama/ fully but .simply raj>idly overcome the recoil of the gun on firing. An elevating 
rigged fur a large sjivead of sail, provi<led with great Hteam ]»ower, ] and traversing arrangement gives great facility to the training of 
acting on twin or single screws, and thus posse,ssing iiiimeiise | the gnu ; wliile an ing<‘nioiisly con.structed break cliccks and se- 
Bpeed (eighteen knots an hour was propo.si*d), and carrying four , cure.s the ponderous mass in any desired po.sition. This break is 
guns of the very largest class upon a .single deck, ca[»ablc of j indeed one of the best parts of the iuecliani.sm, for though small 
being trained and lired .“imultaneously, fore and aft or in br(»ad- and light it exerts great jiower. So complete arc the arrange- 
side. An regards immunity from an enemy, it is better met by { meats that a 25-loji 000 })ounder eaii be loaded, run out, trained, 
rapid motivity than by smallne.ss of size ; and as regsvrds olleii.sive and fired nioiv (|nickly than a 32 pounder on the old system, 
powers, it is held by very comjietent men that such vessels would When used for the ponderous broadside guus of the Minotaur, 
prove more formidable iiinlcr alino.st all conceivable ctmdititms it was provinl that the Scott carriage Avill alloAV of a smaller 
than the most ponderous and heavily armed armour-clads alloat. port-hole than Avoiild have been nece8!3ary with any other car- 
OUN CARRIAGE. The guns for liehl artillery .are nuumled riage ; and that the ])ort-liole may be 10 iuches higher iqj out of 
on carriages which arc strong enough to bear the weight, con- the water, with the same rangf, and the same fixeilities for eleva- 
cussion, and recoil, and yet capable of being drawn by horse,s tion un<] depre,ssion, thereby adding to the A'cssel’s capability of 
over rough roads and rocky ground without overstraining or fighting iu a sea-way. Tn the trial of the JJotspnr’f^ 2r)-ton gun 
fracture. When the gun is being fired the carri.age is a two- against the (Jhitton ironclad turret slii]) at Portland (Juljr 5th, 
Avheeled vehicle, liaving a trail or block piece rc.stiiig with one 1872), although the 12-indi thick iron of the turret was pierced 
end on the ground ; hut when in motion, the carriage and its by the (JDO-lb. .sliut, the Scott carriages of the guns witliin the 
limber (the latter containing the ammunition for the gun) are tiiiTet bore the shaking well, and remaiiu'd in working order, 
hooked together to form a fuiir-Avhceled vehicle. In the British Some gimhoats are now armed each with one 18-ton lO-inch 
service these carriages are made in the Royal Carriage Depart- 400 i»ouinler, mounted on a Scott carriage so arranged that by 
ment of Woolwich Anseiial, where large stores of well-.seasoned means of four .screws, one at each corner, the gun can by steam 
timber (of which the carriages arc chiefly made) are kept, and power he alternately raised to the dock to fire, and lowered into 
efficient wood-working machinery employed. the hold to load. [Gun Boat, E. C. S. col, 1200.] 

The large guns for fortresse.s and coast-defences liavc often The following arc the details of a Scott carriage for an 18-ton 
rather elaborate carriages, working on swivels and traversing broadside gun:— 

platforms in order to command a wide horizontal sweej) in The slide is composed of the ordinary I girders, bent 

pointing the gun. When the gun is fired from a casemate or round, and joined together at the front end ; the roar ends of 
enclosed space, the ^nners are protected, but the sweep of the the girdera arc joined together by suitable plates and angle irons; 
gun is limited; when it is fired over a parapet the sweep is other plates ore also fastened to the girders to stiffen them 
great, but the gimners are much cxj) 08 ed to the nre of the enemy, where necessary, and to carry portions of the working gear. The 
Captain Moncrieff’s gun-elevator is intended to combme tbe slide rollers are large in diameter and grooved to work over cor- 
advantages of the two arrangements, while avoiding their die- responding ribs cast on the racers; they are held in place under 
advantages. [Embrasure, E. C. S. coL 871.] the slide by strong wrought-iron brackets bolted to the bottom 

Naval or ship guns are, under ordinary circumstances, mounted flanges of the' girders, and work on wrought iron pins of lai^ 
on strong, heavy wooden carriages, which move to and from the diameter. A clipbook is hinged to the front end of the sliM, 
ARTS AMD sox. DIV.— SUP. 4 B 
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and works into a liookcd racer bolted through the deck; th 
prevents the front cjid of the slide from jumping. 



a, alido ulnlcr ; 

plttto of Hlido; e, rry tl 

comproesor-bfl«. 


CarHapc .—Eacli side of tlieearviiigo iscoiii]>os(“d of an interna 
skeleton frame of cast iron, with wronght-iroa })lalA*s riveted t 
it. The inner plates reach to near the hottoin of the Brule; they 
are joined together acrosH llie carriage, by a hottoin jtlate and 
diaphragm jihites in the nsnal manner. 'I'lie, carriage rollers ainl 
the compressor cram])8 work in suitahle ree(*Hses formed in the 
internal frames, and can he taken out witlnmt lifting the car¬ 
riage. The trunnion hras.se.s are fitted in semi-circular reee.sse.s 
bored through Iho internal frame.s and the side jdates, so ai 
distribute the strain of recoil over the whole Btructure. ^ 
elevating spindle and t he chaiii-gi‘ar .spindle jiasa through hraa.s 
houclies secured in the carriage side platcH, hut clear of the in¬ 
ternal frames. 

Cowprcsaor^.—Each conijncHsor coiisiHts of a wrought-iron hov 
shaped cramp paHsing through and hinged to tin; aide hracket ( 
the carriage. TJie einhs of this (Tani]i hang down to alxmt tl 
centre of depth of the slide girder; the inner end i.s iitled with 
shoe, and the outer end with a sc.rc'w and Jiaiid wln.'cl for .scdiiii 
up. A baulk of w'ood is secured on each side of the girder, an 
two comi)re.sHor bars are ludd on suitahh' ])ins secured to the out¬ 
side of the slide. Plates .are hung on the carriage and work he- 
tween these bars, ainl against the out(;r baulk on the ginlei 
the inner shoe of the conii>ressor craiiiji presses against the iiiin 
baulk of wood, and the jamming screw takes against the ouli 
hanging plate on the carriage, so that by setting up the sere 
the whole of the plates, (S;c., are jaiiihed together, with the slide 
girder between them. The bars and baulks outlie slide and the 
plates on the carriage aretajie.ri*d, so as to release the cmnpre.ssor 
when the carriage is lifted lor running out; and Avheii it is low¬ 
ered again h)V tiring, the coiU]»ressor jams itself. The hand 
wheel is ])rovided with notches round its perijihery, and with a 
pawl to set it in any rcxpiired amount of compicssiou to suit the 
powder charges used. 

Burming in and out gear .—Tlie running in and out gear con¬ 
sists of n wheel and junion in each .sidi^ of the .slide at ri;ar, hehl 
in suitable brackets bolted to the slide, and working .sjuocket 
wheels with the ordinary pitched chains. The chains run »)Vit 
similar wheels at the front end of the slide;, and these an; provided 
with means for taking np tlu; slack of chain arising from wear, 
&c. The chains are held to, or released from, the carriage, 
as required, by a bell-crank lever and eccentric that lift or 
lower a sliding block beneath the u])])er i»ait of the chain. 
When the block is lifted it jams the chain against a plate bolted 
to the carriage, and provided with teeth that take between the 
chain pins, Wlien the block is lowered, the chain i.s dnigge-d 
down with it and will tlien he entirely free from the carriage. 
Ratchet wheels andjauvls are fitted on "the niaiii sjuiulle of the 
chain wheels to prevent the gun running in on the men, or out 
faster than is required. 

Training gear .—Tlie training gear consists of a bevel wheel at 
the rear end of the slide, keyed to one end of a strong spinille. 
A brass pinion is keyed to the other mid of the spindle, and 
works into a cogged racer bolted through the deck. This racer 
may form part of the rear racer, or it may be cast and laid 
separately os necessary. The main spindle runs in bearings 
bolted on the slide, and is,worked by two hand siiindles and 
pinions, one on eacn side of the slide, gearing into the bevel 


wheel. A pawl and small wheel are fitted to the right hand 
spindle to prevent the gun “ fetching away ” in very rough 
weather. 

The special advautog(;s of the low carriage and high slide over 
the ordinary carriage aro,— 

bst. That the strain tlirown u])on the deck on recoil is less 
than lialfth.'it of the ordinary carriage. 

2 nd. That the height of the. slide off the deck keens the work¬ 
ing gear at the liesL height ami Avell el(;ar of the deck ; conse- 
(juently Ihe ra]»id deterioration whic.h lakes place with the ordi¬ 
nary carriage.s and gear from being soaked with salt water is 


h 



tl (i, Bide ]>latoH of carri.'i/ro ; h h, portions of cafit-iroii internal frame ; e, com- 
ire.s.‘«nr cr.anii); d, fond di!i]iiirap:ni iilate of carriage; r. Rear diaphragm plaio 
f can-iage; /, inner slax' of t!oiii]trcssor cranii): f/, liaud-whool and Bcrow ; 

ilks secured to slide; m, • plates h\ «, girder; 

>, hottoin plate of Hlide ; ji i in; r, joint.-liox of compros- 

ramp; $, pawl to liand-i 

■levenled. 'I'hcre i.s amph' room for a nitui to get beneath the 
ili<le ; Jind till parts of tlu“ ge.ar are readily accessible for repairs, 
hvaning, ]»aintiiig, i^c., whenever necessary. 

3rd. Oomjdcte self-action of tlu; compressor. 

4th. I’reechiiig ropes, and the attendant fittings on the ship’s 
ide, tire not required, the carriagt; Ix'.iiig hehl under the, most 
xM’fect control by the compressors ; it can with a little practice 
>e brought buck )>y recoil to the loading mark with the greatest 
licely. Ample bulfers are fitteil both at front and rear iu event 
■f accident. 

.')t]i. That the .slide having fixed rear rollers greatly facilitates 
he laying aiul sighting of the gnn. 

Gth. That by means of the powerful and handy working gear, 
t is })ossible to handle and fire the gun in any weather in 
Inch it is pos,sibh- to open the ports. 

The mo.st ])owcrful .shi])s now (1872) in the British navy, the 
hunderer and the dJcvantutinn; carry each four 35-ton 700 
■ound(*ivs, ill two turrets coiitaiiiing two guns each, the guns 
aving a innge of nearly six miles. Captain Scott has devised 
.dditional contrii aiices in the carriiigcsTor these monster guns ; 
lewly arranged breaks or compressors, anil hydraulic cranes 
)r lifting the gun bodily, so that it may he fired from any one 
•f three different elevations, and comiiiaiid an increased vertical 
nge iu firing. 

GUN-COTTON, Pxiroxuliu, trinitrocellidose, CaH-N.On =® 
yi,(NO,)jO, {CWUN0j),(U [i^- C. vol. iv. col. 560]. This 
ompound is formed 1)y the, action of a mixture of concentrated 
litric and sulpliiu’ii; acids on cellulose, hut there is always pro- 
uced at the same, time a small quantity of a yellow nitro- 
umpound, soluble in alcohol, and derived from foreign 8ub- 
tttiices present in the purilioil cotton. As pyroxylin is recon- 
erted into cidlulo.se by the action of an alcoholic solution of 
■otassic sulphydrute, it must he regarded as analogous in consti- 
utioii to ethylic nitrate. When quite pure and free from acid, 

; does not undergo spontaneous decomposition. (Abel, Phii> 
'rans. 1866, 260 ; 1867, 181 ; Jour. Chem. Soc. xx, 310 and 
06.) 

GUN COTTON. This substance has been so much improved, 
and its use so largely extended during the last ten yeai^ that an 
extended notice of it becomes desiiame. 
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In 1847, Schonbein patented gnn cotton. His process was to 
soak cotton wool thoroughly free from all extraneous matter in 
a mixture of nitric and sulphuric acids, the acids being mixed in 
the proportion of 3 to 1. The cotton was then well washed, 
and afterwards soaked in carbonate of potash to remove the acid 
and again washed. 

This gun cotton was much experimented witli, and the results 
were unsatisfactory ; serious and dangerous explosions took])lucis 
which were attributed to spontaneous combustion, and tlie manu¬ 
facture was given up. The chemical effects ])rodueed by soaking 
cotton in nitric acuti is sliown in the foimula— 

C24H.,„Oa„-f MNoJTo) = 8Ho + C2.1 + 1117 -f 017 r>N().5. 

So that giin cotton contains 2") ]U' 0 ])ortions of oxygen shut uj) in 
the nitric acid rc-udy to transform tin* carlxjij into eaiboniti oxide, 
or if explosion takes place, 

C24 -f H17 + 017 GNOo = 2:}( '0 -f ('0., + oX + 17TI0. 

The Austrian (lovenimeut wt're. not dislii'artened, and enij»loyed 
Baron Von Lenckc to investigale tlx; (|iu*Htion (jf gnn coLUm 
more closely, and in 18(53 that officer succeeded in making sneli 
improvemenls in tlie maiiufaeture of gun eolton as furnished 
vei'v jmunising resulfs. Baron A^ni Lencke.’s ]mx*ess Avas to 
make tlic giiii eolton in skeins of yarn, and these ski'iiis were, 
plaited or twisted iii various Ava>h at cor<liiig to the nature of tlie 
exj'losion reipiired. In this huiu gun cotton aa'ur tried and 
largely ex]»eriinented on in this euuutrv hy a committee, of 
which Mr. Ahel, chemist to the War Department, Avas a nieniher. 
And to that distinguished ehemist tlie country owes gun collon 
in its present state. 

Mr. Ahel, seeing that the great ditficnlty in making good gun 
cotton lay in com])]etely impregnating every ]>artiele of cotton 
Avith the acid, and then Avasliiiig that acid taitirely out again, 
proposed to reduce tln^ cotton (aitin^ly to ])ulp to carry out the. 
various processes of the manufacture, Avlieii Avet, and to com]»ress 
the gun cotton finally in a dense mass inpA smdi shapes a.s might 
he re([iured. Gun cotton thus made is tiunied cominessed gun 
cotton, and as such lias acquired and is «laiIy acquiring increascil 
im]x)rtanee us an agent for lilasliiig, and also for suhniariiie 
iniiuis [Torpkdo, E. S.J 

The only manufucture of gun cotton in England Avas until 
recently at Stowmarket in Sulfolk, and the jmx’css there, carriitd 
on was as folloAVs(\)t.ton, free from inqmrities, Avas selected 
and carefullyMlriecl in hot chamlu.Ts, the ])re,sence. of any moisture 
in the cotton tending to ju’oduce, decom]iosition Avhen treated 
Avith the acids. A trough divided into cells and tilled Avitli the 
mixed acids has 1 Ih. of cotton jdaci'd in each cell. Each ]x)uiid 
of cotton Avill take, up nearly 11 Ihs. of acid. The c.ottoti is 
freely stiiTed, and in 10 minutes is taken out and sipicezeil in a 
scrcAV press. It is then left to stand for 24 hours in jars jilaeed 
in water. The cotton is noAV jikaced in !i copper (Irum Avith 
finely perforated sides and hottom, .'iiul nuule to revoWe mindly. 
By this means a considerable i)ortion of tlie acid is got rid of. 
The cotton is then transl'ei ied to Avooden vats and Avashed under 
a strong stream of Avatiu- falling from a height ; it is then jnit 
into another vat jilaced under cutting knives, Avhich cut it into 
fine shreds, the Avashing pioci'ss being still continued. 

It is then placed in the iiuljiing machines, Avhicli are compoaed 
of vats with revolving paddles or Avheels ; tlu cotton is kejit 
under this action fur 48 hours, fresh Avatcr he.ing c.ontinnally 
supplied. It is then tesled ; if the tests are satisfactory, it is 
removed from the pulping machini!. After this it is dried in u 
centrifugal machine, and contains aljout 28 ]>er cent, of water. 
It is then placc<l in iron cylinders and ijoiupressed into the 
required shape under a ])re«.sure of 2 tons to the inch. The 
cotton is then further dried, jiacked in boxes, ami rea‘ly for use. 

In this state the gun cotton, although very inflammahle, i.s not 
explosive, that is to say, it will if lire is ap])lied to it hurst into 
^me and not explode; to make it exphxU; it has to be placeil 
in a strong case and fired. In tliis state gun cotton aa'ub and i.s 
extensively used for blasting and iiiiniiig pur])ose8. In the 
Ibnner case the envelope being provided by the rock, and in the 
latter by a strong iron box or cofler. 

In^ 1868, Mr. BroAvii, Mr. Abel’s assistant, made a discovery 
that if gun cotton, instead of being fired by simple ignition, was 
fired by detonation it itself became a detonator, and that the full 
effect of the gun cotton could be obtained without the use of any 
cose or envelope at all. 

The advantages which Abel’s compressed gun cotton used with 
detonating fuzes possesses are 


r If affected by wet, it can be dried and used again without 
its explosive qualities being impaired. 

2“ If ignited, except when in a strong case or by means of a 
detonating fuze, it Avill bbize and not explode. 

3" Its strength as conqmred Avith gimpowder is froin 2 to 5 
times as great, according to the circumstances under which it is 
iLsed. 

4” It can be exqiloded in a very easy and safe way without 
the use of any enveloi)e or case. 

Sucli being the casi*, then* can lie, no doubt but that each day 
the impoitaiice and A^'ilue of gun cotton as an explosive agent 
for mining purposes Avill he more and move vecognised fMlNINO, 
Miutaha', FI. (’. S. |, Tlx* recent (‘X]>losion (1871) of tW AA'orks 
at Stowinavket lias been tvaci il hy the corom'i’s inquest to the 
imjierfect iimiiufucturc of certain ])ortionB of gnu cotton, an 
im])erf<‘.ctiou Avhicli, IVoni the circum.shmces under Avhicli it took 
jilace, appeared to point to some, steiis in the jirocess we have 
descriliei! being either left out or acid subsequently added to the 
eolton. 

GUN LKJENCES. By the. (Inn Licence Act, 1870, the 33 
and 34 A’iet., c. 57, it is en.acled tlifit a sum of ten shillings 
shall he leA'ici! on every licenci* to he taken out yearly liy every 
]»er.son using or carrying a gnn in the TTnited Kingdom. 

Gnn includes a lireariii «>r any ih;seription, and an air gun or 
jiny other kind (d‘ gnn from wliieh any shot, bullet, or other 
missile can he discharjL;('d. 

Till' lic.cne.e is to e.\pir^^ every year on the 31st day of March, 
and shall he regist«*i*ed. 

EA'cry ]»ersoii using or (carrying a gnu elseAvh(n*e than in a 
dAvelling-house, or the euiiilage tliereof, Avithout having iu force 
a licence duly graiilid to him under the. Act, forfeits iJlO. 

n.XKMI’TlONS. 

The foIloAA'ing exemptions are made, viz.:— 

(1.) Any ])i*r.s()n in naval, military, or volunteer service of her 
]\Iaje.stv AA'lu'ii on duty or target jiractice. 

(2.) Any jxuson having in force u licence or certilicate to kill 
game granted to him. 

(3.) Any person carrying a gun belonging to any such person 
included iii (2), by urdVr amt for the, use of suck person, pro¬ 
vided such iKT.soii on being asked hy an otliccr of revenue, or 
coiistahle, or laiiilowner, or occu]»iei* on Avhose, land the gun 
i.s used, shall give his true name and address, and also the true 
name and a(ldre.ss of his emjiloyer. 

(1.) Any ix*cu])ier of lands using or carrying a gim for the 
purjiose Diily of .s(^a^ing birds or of killing vermin on such lands, 
or any one doing so for such ]ujTix)se hy his authority, if he 
have a certificate iu kill game, or a licence under this Act. 

(5.) Any gunsmith or his .servant carrying a gun in the ordi¬ 
nary counse. of his trade, or testing its strength or quality in a 
place .sjieciully .set ajiart for the ]>urpoHe. 

(5.) Any ])erson carrying a gnn iu the ordinary course of his 
tradi! as a common carrier. 

Where a guui.s caiTled in jiarts hy Iavo or more persons, each 
and every .siieli person is deemed to he carrying a gun. 

Authority i.s conferred on eonstahles to make such inquiries, 
and to enter ami r(*iuaiu u[)ou .suc.h lands .such a time as may he 
neee.ssa7*y for the purpo.ses of the Act. 

GUX'MANUEAGTlillE. In Gun [E. C. yoJ. iv. col. 652], 
a description is givi ii of tluj chief proce.sses in the making of 
musket.s and .small arms, smooLli-hon* and rifled; and under 
BiFLN [E. G. vol. vii. col. 8(5), the operations at Enfield aro 
adve.rted to. Since those articles appeared, thi.s establishment, 
the IXoyal Small Arum Eactory, has risen to much importance. 
When the Xcav Y^ork Imlu.strial Exhibition was held in 1853, 
Ml*. Whitworth and Mr. Anderson Avere sent over by the British 
Government to report u])on the chief mechanical appliances used 
in America. Tlie reiiortcrs found that rillea and pistols made 
in that country by machinery Avere superior in many ways to 
those made by hand at Birminglmin, and much cheaper. It woa 
resolved that a Goyi'.mment establishment should be formed, 
especially as i*iflt*.s were about to be sub.stitiited for smooth-bores, 
BetAveen 1854 and 186(5 a sum of .£200,000 was spent at Enfield 
on the huildings and machinery ; mid the factory became one of 
the most perfect in existence. Inventions and jiatents were pur¬ 
chased from A'ariouH quarters to render every part of the opera¬ 
tions as complete as possible. The stuck, the lock, the Imrrel, 
and the voiioua appendages, are all now made hy machinery, 
which turns out the Avork with unerring accuracy. In an E nfi eld 
army rifle, several hundred distinct processes produce about 
sixty separate pieces of metal and wood ; these are reduced to 
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about twenty in number, by joining some of the smaller pieces; 
and so unerringly true are all tlie parts, that the workman 
called the screwer-np or putter-together can build up an Enfield 
rifle with these twenty ])ioces in al)out four minutes. In 1866, 
the machinery at Enfield underwent much alteration to adapt it 
for the conversion of muzzle-loaders into breech-loaders. Be¬ 
tween the yours 1850 and 1803, Enfield turned out froni 105,004 
to 250,003 rifl(!S ])er annum. This work wjis nearly all in 
making now muzzle-loaders ; the eonv(Tsion into breech-loaders 
hardly commenced until 1800. In 1807, about 30,000 new arms 
were made, and 100,000 old Enfields converted. The new arms 
comprised smooth-bore muskcits and fusils, musket rifles, short 
rifles, naval rilh's, cavalry carbines, artilleiy carbines, aiid Sap¬ 
pers’carbines. Tlie converting of an Enfield muzzle-loader iiito 
a Snider breccb-louder co>ts iiiioiit 2 Js. T1 m‘ Itic.bards’ 'Patent 
Breech-loading CWalry Carbine,’ about so.s*. 'I'lie hieech-loaders 
made at Eiilield down to 187o wen; (;o,ol7 in number; while 
those converted from muz.zh'-loaders to bie(>ch-h>atlers immbere*! 
523,515. The. Enfield factory also fala'icates bayonets, lances, 
fencing-foils, nipple-wrenches, cleaners, scrajiers, snaj>-ca]»s, 
charge-drawers, njiizzl(!-st()]tpers, 

The Binningham gun makers, hefuro ll»e re]t()rt hy Messrs. 
Whitworth ami Anderson was made known, conducled tJie manu¬ 
facture on the hand-work system ; lait tlie estahli.-hment of the. 
Government factory at Enfield induced several of tin' ])rinci]ial 
fimiB to club their means aud found tlie J’.irmingham Small Arms 
Company, wdiich has ever since ciaidiicted an exteiirive trade ; 
the establishnieiit covers 2(1 acres at Sniallheatli. Birmingham 
produces about 6()(),()n() muskets, iS;,c., annnally ; hut Lii-ge 
in Belgium cnn-ie.s on a still largei- trade in these articles. 
Eor tlie meeting of the British Association at Birmingham, ^Ir. 
Goodman, chairman of tli(> Small Arms (*itiiii»any, drew u[> 
an interesting paper on tin' gun tnide of that town. He enu¬ 
merated the dillereiit elasses of woi kmen engaged, amounting 
in the whole to about, 7400 luinds. They were classilieil into 
stock makers; barri'l welders, borers, grinders, fili'i-s, lini.shers, rib 
makers, hieeeli forgers, stamjjer.s, lock forgi'rs, machiner.s, ami 
stumpers; funiiture forgers, casters, ami lifers; ramrod forger.s, 
grinders,polisliers,and linishers; bayonet forgers, sock(*t stainjKM‘.s, 
ring stainxiers,grinders, maehiners, hardeners, filers, and ])olishers; 
trigger forgers, pin makers, eycli't stamjters, and JointiTs ; then, 
among the makers-uii or ]»utters-t(igeth( r, wi'H' front sight ma- 
chiners, tilers, brcaker-olf fitti'rs, slotters, ^terc-nssioners, screwers, 
Btripjicrs, sighters, sight adju.sters, smoother.s, finishers, niarkem 
ofl^ polishers, testers, ongraveiv, and hrowmers. 

GUN STOCKS, the wooden part of rifles and other small 
arms, form a considerable artic.le of iminufueturi'. They are 
occasionally made of ash ami majde, and of beech grown in 
Gloucestershire and Hampshire; hut walnut wood is fonnd to 
he the mu.st suitable. Mo.st of our gumnakers inqiort the stocks 
roughly shaped, from Italy ami Gernuuiy. Walnut-wood grown 
on plaiu.s is tougher ami closer tlian the mountain variety; the 
heart of the trunk is the Is'st. An average, tree will yield about 
thirty gun-stocks. 

GUNPOWDER AND OTHER EXPLOSIVE COMPOSI¬ 
TIONS. By the 23 and 24 Viet., c, 1311, regulations have been 
made for conducting the manufacture of gunpowder and .similar 
compositions, and the storing ami k(*i‘])ing and tiring of the 
same. 

As to the manufacture and keeiiingof gunpowder, it i.s enacted 
that,— 

Tlie places of manufacture shall hi! such mills and other 
places as were lawfully used at the commoiiceinent of the Act, 
or .such places as shall be thereafter licemsed for the jturpo.se. 

The (piantity of gunpowder or material for gnujiowder to be 
at one time under any single jmir of millstones, or rollers, or 
iTinners, shall not exceed fifty jtonmls a.s lesjtects sjiorting ami 
govenimcnt powder, and sixty pounds as re.spects iiderior 
powders. 

Every incorporating mill, or group of such mills, shall bi! 
provided with a charge-house, lor the. .store of mill charges, 
properly constructed of stone or brick, and situate at a sale and 
suitable distance from such mill or group. 

The quantity of gunpowder subjected to pri'ssure at one time 
in any press-house shall not exceed ten hundredweight. 

The quantity of gunpowder corned or granulated at one time 
in any house shall not exceed twelve hundredweight. 

The quantity of gunpowder dried at one time in a stove or 
place for that purpose shall not exceed fifty hundredweight. 

The respective quantities to he found at one time in any 
press-house or cornmg-house shall not exceed twice the respec¬ 


tive quantitie.s allowed to be under manufacture; and the 
fiuantity to be found at one time in a drying or dusting house 
shall not he more than is necc.s.sary for the immediate supply 
of the process. i i . 

Besides exriense magazine.^ there shall he good and sufficient 
magazines lieJunging to every mill situate one hundred and forty 
yards from aii>’ house used in the making of gunpowder, and sub- 
rtantially built of brick or stone, in such place as may have 
been lawfully used or duly licen.sefl for the storing of gim- 
jiowder. 

All fini.shed gunpowder .shall he removed from the mill with 
all due diligence, ami ston'd in the said magazines. 

Thunder nxls or lightning e.nndnctors shall he erected in con¬ 
nection Avith every store magazine, for the protection of it, and 
the. gunjwnvder kejit tliere. 

Heavy jMMialtie.s an* eiiaeteil against any contravention of the 
foregoing regulal h »iis. 

Charcoal is not to be k<‘j»t Avilhin lAventy yards of any jdiice 
used for the making or storing of gunjioAvder, subject to a seven* 
]>en:il(y for anything done in coiitiim'nlioii of thi.s regulation. 

'rill* folloAving regulations are enacted with regard to the 
manuractnre of loaded pen ii.ssion e,i\ps, and (he manufacture 4 ud 
kee])iug of aniiiuinilion, lircAVorks, fulniinating mercury, or any 
other preparation or eonijiosition of an exjdosivc nature :— 

Ko such inanul'aetnre shall he carried on Avithout a licence ; 

Or nearer to .anjMlwelling-hou.se, or any laiilding in which 
ju rsoii-s not eoniiected with the same manufacture are employed, 
than the. following resiH'ctive distanee.s, that i.s to suy :— 

Berciis.sioii cajts.50 yards. 

Ammunition.100 „ 

Eire works.50 „ 

Enlniiii.itiiig mercury, or othi’r jn-ejiaratioii 
or coiiqiositiun of eiiually explosive juiwer 100 „ 

No one shall kecji in any unlicensed ](l(ice— 

Annnnnition containing more than live luiund.s of gun¬ 
powder ; 

Fireworks eout.'iining more than ten jionnds of explosive com- 
X»ound ; 

Kulminating mercury, or other ]»rej)araliou or comjiosition of 
('(pially exiilo.sivc jioAvcr, exceeding in (|nimtity one ounce dry, 
or eight ounces inixi'd Avith twenty-tive ]»er cent, of Avatcr. 

In any licensed ])1ac.e such arlic.lcs shall not bo kept in excess 
of the (piantities si>ecitl(!(l in the licence. 

Mixing the composition for ]»ercu.ssion caps shall he done in a 
building situate not less Ilian twenty yards from any other 
AAwkshop, and not more limn live pounds of cap couqumition 
shall he at any one time in such hiiilding. 

Eulminuliiig merenry, not lii'ing used in the actual prepara¬ 
tion of caj) composition, shall not he kept in the building used 
for such preparation without being mixed with at least twenty 
jM'r cent, of water. 

Loading |)ercu.s.sioii cajis shall he jierformed in a hiiilding 
Avhere no other cxjilosive malerial tlmii that employed in tlie 
loading is used or kejit, ami no more than tAvonty-loiir ounces of 
caj) eoinjKKsitioii shall he at one time in such hiiilding. 

Filling or charging cartridge.s .shall be done in a building situati* 
not less lliuii tAventy yards from oth(!r Avorkshops connected Avith 
the iiuuiufuctiiri:, and not more than fifty pounds of gunpowder, 
either loo.se or made iq) into laiiLridges, or AAdiat is equivalent 
thereto, shall he at one tinu'. in any workshop connected with 
till! manufacture. 

(.fliarging or tilling fireworks AAuth explosive materials shall be 
done in a building not less than tAventy yards from the other 
Avorksliojis connected with the manufacture, and not more than 
lliirty pounds of the ordinary explosiA'e conijiosiiion used in such 
manufacture, whether loose or made up, or Avliat is equivalent 
llu!reto, shall be at one time in such building. 

Tlie manufiicture of fireworks containing detonating composi¬ 
tion, or composition more easily ignituble by percussion or fric¬ 
tion tliaii gunpowder, .shall be done in a building situate not 
less than thirty yards from the other workshops, and not more 
than ten pounds of such composition shall be at one time in any 
building. 

A magazine, built of brick or stone, for storing and s^ely 
keeping the gunpowder or other explosive materials lor cartridges 
or fireworks, shall be maintained not less than fifty yaids from 
any workshop connected with the manufacture. 

Heavy penalties are enacted against any infringement of these 
regulations. 

No one may lawfully sell, or ofifer or expose for sale, any fire- 
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work without a licence, and no such firework shall he sold to 
any person apparently under sixteen years of age. 

Any person who throws, casts, or fires Jiny squih, serpent, 
rocket, or other firework in or into any thoroughfare or public 
place, or who aids in so doing, forfeits for every otfence a sum 
not exceeding five pounds. 

The authorities empowered to give licences under the Act arc- 
the justices of the peace for each county or other division at 
their general ipiartcr sessions. 

The owner or occupier of any mill, magazine, or place for the 
production or keeping of sueli explosive articles, is (‘tnj)t)wered 
hy the Act to make rules and i-egulations for the persons em¬ 
ployed on the works, and any such jierson contravcMiing such 
regulations, or doing any act tending to cause explosion, is liahle 
for every otfence to a ]ienttlt.y of not more than live ]it)nnds. 

For the purposes of mines, (piarries, or collieries, three hun¬ 
dred ])Ounds weight of ])owder may he kejit at on(^ time in a 
magazine or warehouse two huiidreil yards from tlie mine, itc,, 
and from any inhal>ite<l lious(', (jr, within the sanu* limits, any 
(quantity not exceeding four thousand pounds, ])ro\ ided it he in 
a magazine well and sul)stantially huilt of luiek r»r stone. 

As to the conveyance of guiipnw(ler, not more than Ihirt.y 
harreds may he conveyed hy land in any waggon, cart, (tr 
carriage, except in a van cons1rnc1ed for the. ]mr]»osi‘, and 
inclosed on every side with wood, and then not nmre tlian 
forty barrels, unless it l)e hy railway train, ami then not iiior** 
than one hundred barrels In any oiu' carriagi'; if hy water 
within the United Kingdom, not more than live huiulre*! barrels 
in any barge, boat, or other vessel, nule.''S in vessels with 
gunpowder imported from, or to la- exiiorted to, any place 
beyond the. sea, or going coastwise. 

(luupowder eonveye.(l on land or water, not in vessels for im¬ 
portation or exportation, or going coastwise, is to ])(! in Itarrels 
close joined and hooped, or in co]i]H'r, zinc, or tin eases or canis¬ 
ters, inclosed in AV() 0 (l('n boxes or ban-els without any iron about 
such boxes or barrels, and so S(*('iired that no part (d' tlie guu- 
])()wd(*v should he scattm’ed in tin' ]ias,sage ; eaeli barrel is to 
contain not more than one Inimh'ed jioiii.ds; every carriage by 
land is to have a conqilete covering of wood, ]>ainted cbtlli, tar¬ 
paulin, orwadmill tilts; (Wery barge or boat is to liave, a close 
deck, and t.be gunpowder, as soon as put oii boanl, is to be 
covered xvith raw liules or tarpaulins. 

Any infriiigenieiit of iluise regulations for tbo conveyance of 
gunpowder involves the seizure and forfeitni'i*, bn- the use of the 
])orson seizing, of the guiijiowder being conveyed, and tin' 
waggons or carts lyid beasts, or barges or vessels, emjdoyed 
therein other tlian sncli vessels as are laden with gun])()wder 
for importation or exportation, or going coastwise'. 

Stale camdemned or returned gun])owder arriving at a (pniy, 
wbarf, or other ])lace, must be entirely removc'd before (»lber 
gunpowder is brought down to Ibe siinl wharf, iS:c. 

Any possession <jt use of eliarcoal, inciter nialcbes, or other 
combustible matter, or lire, or lighted candle, on ])oard any 
vessel other than vessels ladmi with gunpowder for imjiortation 
or ex])ortatiou, or going coastwise, during the time of loading or 
unloading, or when tin*, hatches ai’e open, or any smoking on 
hoard such vessel, entails a line of not inon*, than five pounds for 
each offence. 

Any xvant of due diligence in loading or niilom’ing, or delay 
in the place of loading or unloading, on the part of any person 
having the care of a xvaggon, cart, cfiri’iage, barge, or vessel for 
tli(3 conveyance of gunpoxvder, entails a tine of not more than 
tea pounds for each otfence. 

Large jiowers arc entrusted to the magistratiss of the United 
Kingdom for the purpose of carrying out the ])rovisions of the 
Act, and for preventing or stopping any infringement tlieivof. 

As to the nver Thames, no master or coniinander of any shij) 
or other vessel lying in the Thames and outw^ard bound, is to 
receive on hoanr more than twenty-live jioiinds of gunpowder 
(except for the Queen’s service) before the arrival of such ship 
at, over, a^^ainst, or below BlackAvull; and the master or com¬ 
mander of every ship or vessel coming in the river Thames shall 
(except ill the case of gunpowder for the service of the crown) 
put on shore in proper places, in conformity to the rc.strictions 
of this Act, all the gunpowder on board above twenty-five 
pounds either before tlie ship’s arrival at Blackwall, or within 
twenty-four hours, if the weather permit, after coming to an 
anchor there, or to the place of unloading there, and shall not 
afterwards have on board more than twenty-five pounds of gun- 
po^er, on pain of forfeiting the gunpowder in excess and two 
shillings for every pound thereof for every such offence. 


By the 25 & 26 Viet. c. 98, gunpowder, as the object of search 
ly the inagistrati's on laiul, and by the conservators of the river 
Thames, under the 2:i & 24 Viet. c. 139, is to include loaded 
percus.sion ca])s, ammunition, firexvorks, fulminating mercury, 
or any other prepamtion or composition of an explosive nature, 

GUSTATOliy' (from (/mtv, to taste), the name of the nerve 
supplied to the tongue hy the inferior maxillary. 

OUTTA-PERCJIA, OaoU^o (UioZ/ao)- After exhausting 
giitta-pcrcha with xvater and xvitli hydrucliloric acid, the residue 
dissolves almost comj)let('ly in boiling istber. The substance 
which sc])urutes on cooling is purilii'd by jc'peated solution in 
ether. Bure gutta-percha as thus prepared is quite wliite, and 
begins to melt at 150" ; at a higher temj)eratnre it decomposes, 
yielding v.'irioiis hytlrocarbuns ii])])arently identical xvitli those 
<»l)tained by the destructive distillation of caoutchouc. Certain 
kinds oC giLtta-])t*ri'.ha CMntain a colourless crystalline substance 
called albuu. This is insoluble in cidd alcohol, but dissolves in 
that menstruum when boiling. (Fayeii, Cuvi])t. Jiund. xxxv. 109 ; 
Baiimhimer, Jour. J*i\ (■hew, Ixxviii. 277.) 

(lUTTA-PJ^iU.’JlA, DKTEUIOBATTON OF. It appears 
from the results of an extensive inquiry conducted by the late 
l‘r(»f. W. A. ^liller, tbal gutta-percha is liable to deterioration 
under various coiulition.s whereby it undergoes a chemical 
ciiange, and that tliis cliiingi' is a ])rocess of oxidation. What¬ 
ever retards or prevents this oxidation retards or jjrevcnts 
the di'.cay of the gutta-percha. Thus coin]>le.te submersion in 
water, es]»ecially sea-walei‘, is a good pri!servativo. On the 
other hand, alteruaO-. exposure to moisture and dryness, par- 
lieulatly in the ]>re.scnce of sun-light, renders the gutta-percha 
brittle, friabU', and resinous in appearance, and in cliemical pro- 
])crties. A gradual absorption of oxygen takes ])lace, and 
the gutt.a-]>erciui iucreaH<iS slowly in weight, becoming propor- 
tionabdy soluble in alcohol ami in dilute alkaline soJutionfs. 
(^iioiitcbouc is also liable to similar changes; hut we must 
refer for details to the jKqxi'in the ‘Journal of the Chemical 
.S(»(;ictv,’ v<d. iii. p. 273. 

CUTTA-J’ER(!HA MAiNCFACTUBE [E. C. vol. iv. col. 
.580j. This suhstain'.e eontinnes to be ])re,ferred to all others as 
an insulating nialeriaJ for subjuariiie electric cables; xvliilst its 
us('s ill lln'iimiiii'acLuring arts are gradually e.xten(ling. In copy¬ 
ing or repniiluction, gutta-jH'ii hai.sniiich emjdoyed as a material 
for moulds or casts. In taking casts from metal work it is \’ery 
convenient; for, when in a state n.'sembling putty, it can easily 
beapplieil to all ])arl.s of the diveivitied surface ; one piece can he 
squeezed into or n])on another, rtuideriug the joints of the mould 
few in numl'(-r. In elect rot y|)ing, gutla-percha is much em¬ 
jdoyed as a material for the intermecliate, mould, with this dis¬ 
tinction, that an e.h'ctro-cojijK'r surfaces is rditained direct from a 
gutta-percha mould ; whereas, an eb'ctro-silver or electro-gold 
.surface is obtained from a (aijqier mould jiroduced from a gutta¬ 
percha or jdaster rilievt). (julia-percha, when in a finely pre- 
jiared state, will lake, a mouhl, east, or impression of the most 
minute details in a steel or (■■opjiev-plate engraving. A remark¬ 
able use. of the. siibstanec. for this puipose. is in eoimeetion with 
the Avicraift: })ruee.ss for juiuting bank-notes and other engraved 
designs [A(teu..v<;i:, E. ('. S. cid. 29 ; Bank Note Mandfac- 
Ti'RE, E. U. S. col. 2 : 12 1. 

The imports of gutta-percha sire found to he largest in tho 
years when Bubnuirine cabUis arc being madt', showing that this 
is one of the chief iijqilieations of the substance. The years 
18U-J, 18G.5, J870, and 1871, were marked by large imports, vary¬ 
ing from 25,9G() cwl. to :15,(;3(; cwt. jier annum ; tho inter¬ 
mediate years varieil from 1.5,134 to 23,535 cwt. The value or 
ju ice on reacliing this country has varied greatly, be.ing nearly 
thrice as high in souk; years as in others, owing to the compara- 
tixTly limiteil .sujiply. 

The future jirosjiects of this trade arc viewed with some 
anxiety. TJk' Afalays of the. SingajKire region, when they found 
then; was a market in Europe for this juice, began recklessly to 
cut down the trees as a means of obtaining a large quantity at 
once, instead of periodically tapping them. As a consequence, 
tile tree is noxv almost extinct at Singajiore, and we. are dejDen- 
dent mainly on Borneo and Sumatra, wliero a similar wasteful 
process has commenced. 

Researchc.s arc being made into the possibility of obtaining 
other varieties of gum-sap to siipjdement the deficient supply of 
gutta-percha. In 1860, Ur. Van JJolst brought before the notice 
of the Society of Arts tho (]^ualitie3 of the bullet tree of South 
America, which grows luxuriantly in British Guiana. Abundant 
sap forms in the trunk about full moon, and the tree may be 
tapped frequently. Sir William Holmes, when Commissioner 
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for Britieh Guiana at the London International Exhibitionin 1862, 
brought a few Bpecimens of this gum under the notice of manu- 

__r.i ii.,. — 


giitta-perclui or India ruuoerin art 3 and inainitacturcR." This 
led Sir William Holmes to draw further attention to the hiiUet 
tree. In 1864, he sent to the Society a bottle of the sap as ex¬ 
tracted from the tree by tai)ping, lumps or cakes in a dried state, 
anil balls in a further stage of preparation, lie claims for tlie 
prenared substance that it combines the ductility of gutta-])er(dia 
will! the elasticity of India rubber ; aiidtluit it will b(‘ar a higher 
tenii»erature than either of them. A ti ' IdinL^a similar LUiiii 
abounds on the Malabar coast of India. 

(}IJTT.<?E (Latin, drops), in classic archiU ctun*, small truncated 
cones placed as ornaments under the miitulcs, and pendent IVoiii 
a fillet directly below the triglyjdis, in the Doric order 
[flliEClAN AiiciUTKcrrni;, K. C?. aoI. iv. c(d. J. 'I’liey a]>]»ear 
to have been so name<l from tlicir resenildunce to drops of 
water which had run down tin* fliitings of the triglvjihs and 
settled on tlu! fillet beneath tlieiii. Kxain|)h*s in the (Jrt'cian 
Doric order will be. found uinler ( ’olumn, E. 0. a’oL iii. col. bl, 
in Ttoman Doric in the same article, col. 47. 

(.4 VMNASTICS. This term is derived from ilni (Jntck yofiyu<!^ 
naked, because the ancient (Ireeks practi.sed their gymnastics 
almost in a state of nature. ’J’lie origin t*f tl'“ "it seems t(» have 
been coeval with that of the (Ireek nation If, as gynina.stic; 
are nientioiu'd in the earliest mythology ; d, ciuiph<l witl 
grammar and music, formed the sole'education fa (Jreciai 
youth U]> to his sixteenth ,>ear, whilst hetwemi that ami eighteen 
music and grammar weri' entirely <li.scarded for gymnastic.s. 
That physically the creed was a souml one may be inferred from 
the well-]U'oj)ortioned forms and ileviloimieiit of tlm ancient 
Greeks, which has rimdered tlieir sculptures tlu' models for all 
succeeding ages. The laws (tf Solon contained enactnn'nls Ibr 
the regulation of gymnasiums, whilst at Athens and all other 
large towns a magistrale styled a gymiiasiarcli was appointed, 
W'ho was responsible for the jnoper enforcement of the laws, ami 
liad the entu'e manag<‘ment of all gymnasimns, wliether jmblic, 
or ])rivate, under his sole control. The tcaidiers were styled 
“ gymnustaj,’' wliilst the. “ali))tie” anointe<l tlie gymnasts' 
bodies with oil, reguhib'd their diet, and perforineil the 
duties of a surgeon. In the latter days <if the Grecian 
nation, and in Rome, when! a gymnasium was first introduced 
by the Emperor Eero, gymnasiums became a by-word ami 
reproach, us tlu'y degenerated into mere liaunts of vice and 
idle lounges wdicro ])aid ])rofessional gymnasts iierhumed for 
tlie griitilication of the rich and disstdiite. Yitiuviu.s (v. 11.) 
gives the. best description of a Roman gymnasium that is 
e-xtaiit, and is generally thought to have taken that of Najdes 
as his model. Amongst tin; Gniek the e.vercises were divided 
into the pancratium and pentathlon. Loth weie included in tin- 
famous Olympic festivals and Istliiniaii games,hut the foriinTcoii- 
sisted of such brutal and violent exercises as boxing with heavily - 
loaded cesti; pastime.s, it may be added, which were practisiul by 
profes-sionnls alone. The pentathlon, on the other hand, was 
practised by amateurs, and included tin' usual five eveiibs, viz., 
leaping, foot-racing, disc-throwing, sjiear-Jiiirling, and Avnistling. 
Great stress was laid hy the aneienls on the relation of gym¬ 
nastics to medicine, and theii-gymnasia 3vere dedicated to Ajiollo, 
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the god of physics and su^ery. Plato refers to Herodicus as 
the mventor of what we might term “medical gymnastics,” and 
states that he often astonished his patients by prescribing a walk 
from Athens to Megara and back, a distance of some live-and- 
twenty miles. Taken in a comprehensive classical sense, gym- 
nastic-s were divided into the agonistic and athletic arts, the 
fonner being pursued by those wlio merely wished to improve 
their health and strengtli, or, in fact, by amateurs, whilst “ath- 
lute.s ” were the prolessionals who made their living by the art, 
and contended in the public ganuis. 

If w'c cxcejit street mountebanks and the pcrfoimers of ha¬ 
zardous tight-rope feats at music-halls and tlieatres, we have 
110 professional gyimiiists in motleni times, who can in any way 
1 be comjiared to the priictisers of the paiiciatium ^in^ ancient 


I'ce, too, gyiiiiiiistic societies nave oeen lonueu 

.le ov<T-taxe<l brains of clerks iiiul the. like, whilst in 

tlie nu-troj'olis llie German Gymnastic, Society probably does 
more good than all otlicr similar clubs ])ut together, inasmuch 
as it encourages luoih-rniv jtni/iriciicii in all kinds of exercises, 
instead (d cAvaurtHnanj laiiirriiin'fji in iifeir only. 

Nearly every writer on anil prolessnr of gymnastics lias some 
time or another laid down lii.s own systiiu of classifying the 
variolas e.xercises in a manner totally ililli'rent to everybody 
cl.'e’s. 'fo ciuimcrati^ lliciii all, much less to attempt to give 
directions ln»w to practise them, would far exceed the limits of 
this article. A toJerably .'dimple classification, and the one most 
generally accepted, is as follow.s, viz.: (A.) Exereises wherein 
the gyinna.st moves his own liody. (E.) J'Ncrcises Avlierein he 
moves an inert extraneous body. ((\) Antagonistic exercises, 
u'berein be contends against a fellow' liunian In the 

lirst-iiamed we may emiinerate lying, sitting, standing, w'alkiiig, 
running, sw'imniing, i'ce. ; us well as e.xcicises on various appa¬ 
ratus in the gymnasiimi. In llie si'coiid division dumb-bells, 
Indian clubs, and tlic. like, are brougliL into requisition; row¬ 
ing also comes under this beading. Lastly, the antagonistic 
I'xercises include such contests as ho.xing, wrestling, fencing, &c. 
Tlie subdivisions of the above lu'ads are very numerous. More 
numerous still are the various machines used in modern gym¬ 
nasiums for exercising with, and to enumerate them would far 
exceed onr limits. 

GVN.Et'EUM or G \'N/ECO NlTl S (Greek yvpaiKt^v, 
yvpaiKapiTu) ill a Greek lion.si', lli(‘ ])iut containing the sleeping 
ajuirtiuenls of the women. The pai-t aiipropriated to the men 
was termed Andronititi { apSpupirn .) [House, E. C!. vol. iv. col. 
V471. 

G VNANTHROPOS, a name formerly given to that imper¬ 
fect union of mule and femah', otherw ise known as hcnnapliro- 
(Ut(\ [Anihiooynus, E. C. S. col. 128j. 

(JVROMANtJY (Greek 7 upo'y, a rircii', and inoj'Teio, divination), 
divination by means of u circle. Tliis mode of divination wa.s 
performed by the eiiijuirer standing Avilhin a circle on Avhicli 
Avere inscribed the' lelLei's of the alphabet. After reciting a pre¬ 
liminary prayer, he bi*gan to Avalk round the circle rejieatiug a 
prescribed formula, and tlie letters opposite which lie stopped 
being succeasively noted wi're supposed, Avhen joined together, 
to aiford tlie divine resjamse [Divination, E. C. S, col, 775]. 


H 


H abergeon, or haubergeon. [Ahmour, e. c. voi. i. 

col. 635.] 

HABITATIONS [IlyGifeNE, E. C. S.] 

HACKLE; HACKLING. [Flax Manufacture, E.C. vol. 
iv. col. 111.] 

HADE ; HADINQS. In the Derbyshire mining district, 
the hade signifies the inclination, or deviation from the vertical, 
of a mineral vein; while hadings are those 2 >art 8 of Hie vein 
which are thus inclined. 

HADES [Hell, E. C. S.] 


HiEMA (from al/ua, blood), the circulating fluid of animals. 
The Avord is largely used in compound terms in medicine, sur- 
geiy, and the allied sciences. Also in mineralogy and natural 
historj^ as applied to objects that have a bright red colour. 

HiEMALOPIA, a term formerly applied to an illusion of 
the sense of sight in Avhich aU things had a red colour; but 
now to an efifusion of blood into the globe of the eye, and to the 
blood-shot eye, 

H.®MATEIN [HiBMATOXYLIN, E. C. S.] 

HdSMATIN, Hamatosinj htmatosm^ Cog Hjq Nj Ee, 0,0 
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H-ffiMATITE, or HEMAlTITB. 

(C^ijjJT.oJVgFe^Ojo) [E. C. vol. iv. col. 654], This substance was Hematin. The hrematoxylm, prepared by the process already 
lormerly regarded as the red colouring matter of blood; recent described [Hematin, E. C. voI. iv. col. 663], if re-crystallised 
investigations, however, have shown that it does not exist ready from water containing in solution a little ammonic sulphite or 
formed, but is produced, together with globiilin, by the oxida- sulphurous anhydride, forms colourless crystals of the formula 
tion of hromatoglobulin in the presence of acids or alkalis. It or CjoH,/)o+HaO. The former are trans- 

may be obtained pure by decomposing its hydrochloride with parent very brilliant crystals belonging to the dimetric systein, 
ammonia. whilst the latter, which form hemihedral trimetric combinations, 

Hfpnmtin hydrochloride or hvrnin, ( «„ Il^a N„ Fcg 0,^ Cl, are generally of consiilerahle size. Hoematoxylin is sparingly 
is obtained in regular rhombic or six- soluble in cohl water, easily in alcohol and ether, the latter 
sided i)late8 on treating h.'umatoglobulin with sodic chloride jmd abstracting it Jrom an aiiueons solution when agitated with it. 
glacial acetic acid. The crystals, wdiich are dark blue by re- When fused with polas.sic hydrate it yields pyrogallic acid. In 
liected, and dirty brown by'transmitted light, are iirsoluble ii: ju-eseiice of ammonia it is rai»idly oxidised,* forming hmmatein 
water, alcohol, and ether,‘but soluble in acids and in alkalis. C,oH,.,Oo (CaaZfjgOia). This may he obtained in the crystalline 
By the action of sulphuric acid on Inematin the iron is reniovcil, state by adding a few drops ol‘ sulphuric acid to an ethereal 
hcematoporjihyrin and hwviatolin being ultimately ])roduc(‘d. solution of Inematoxylin, and alhjwing it to stand ; the solution 
[HiEMAToaLOBULIN, E. C. S.] (IToppe Beyler, Jahmsher. bcconie.«i dark coloured, and ultimately deposits brownish red 
1865, 667 ; and 1867, 805 ; Med. Chew. (Tnterunch. 1871, 523 ; crystals, having tlui composition C,oll,.^()fl-|-3HjjO. These are 
Gwosden, IFtc/i. ylA-rtd. liii. [2], 683 ; Wittidi, Jour.'pr. Chew, only slightly .soluble in cold water, but more so in hot water, 
Ixi. 11.) forming a reddish-brown solution, from Avhich the hajinatein 

HiEMATTTK, or HEMATITE [Ikon, E. C., Nat. Hist. Div. cannot be recovered in the crystalline state by evaj)oration. It 
vol. iii. col. 277], is becoming more and more (‘xten.sively used is re-converted into Inematoxylin by the action of reducing 
as an ore in the iron nianufaeture. I'lie remarkahle richne.ss of agents. (Erdmann, Jour. pr. (Iw.w. xxv. 19.5, and Ixxv. 218; 
hajinatito in ])eroxide of iron (8(5 to 95 2 )er cwt.) and conse- lle.s.se, Ami. Cluni. Pharw. cix. 332; licun, Dmt, Chew, Ger. 

(pieutly in ]mrc iron (60 to 66 per cent.) nuiders it vcTy Jlcr. iv. 329.) 

valuable; especially as tlie proportion of suljdiur, plH».sj»ln)rus, Jl.ElMOlUtlKKA PKTECfirALLS, a synonym of jjurpura, or 
and otlier injurious elements is extremely small. The (.-leator, the scurvy. 

Egrcraonl, Whitehaven, and Ulverslone district i.s the chief HyEMOKiniOLTS, the name glvi;n hy the ancients to a 
storehouse for luematite in Great Britain. The ore has fcj poisonous serpent, and transbo red to those swollen veins of the 
long time been .smelted with charcoal at Idverstone, to ]iro- human body which, when o])ened, discharge blood freely, 
duce iron of superior cpiality ; but it lias been nmeh more ex- IIAFTIKG ; HANDLES. TJie, making of handles is a large 
lensively sold to other iron-making districts, for mixing in the branch of tradi! in Slieilield, and in the hardware district of 
blast furnace with ores le.ss rich in metal. The produce rose South Staffordshire, M’licre the fabrication of cutlery and edge 

from 225,001) tons in 185-1 to 1,047,819 tons in 18{)9, and bas tools is conducted. Iron, brass, and 2 )reci()ii.s metals; mother- 

since still farther incrivtsed. One mine ubiiie now yiehls more of-]>earl, torloise shell, ivory, bom;, horn, hoof; ebony, lignum 
than the whole district yielded in 185 J. The development of vitie, softer wood.s, and viilc{ini.sed india inibher, are among the 
this trade has led to the creation of a new town, Barrow-in-Fnr- nrincipal materials brought into reijuisition in the making of 
ness, and to the construction of dock.s almost rivalling those of liaiidle.s by the various jiroeesses of sawing, idauing, turnnig, 
Birkenhead in extent. There is a two-f*'hi industry here, tie carving, stamping, forging, casting, inlaying, ifcc. The inodes of 
cxjiort and import of diU’erent kimls of the ore at the docks ; working are noticed under most of these headings in the Cyclo- 
and the manulacturc of l*e.ssemer hoomatite iron and steel, the ]).'edia, and under Cutlery, E. C. vol. iii. e.ol. 363. Tlie larger 
ore being well suited for the Bessemer ])roc.ess. edge tools made in the Wohu'ihampton district employ several 

HAilMATGCRVSTALLlN, that, con.stitueiit of the blood of thon.sand men in sha)»ing the handles alone. Ash is much used 
animals which assumes the. crv.stalliiie form under certain die- for this pur]>ose. Planks from one to two inches in thickness 
mical treatment. [H^imatouj.ohulix, E. (k S. j .sawn roughly into Hliai>e by circular saws, and a tnming- 

HjEM ATODES, the name of a soft canceron.s growth {Fun<iu,H lathe theji gives snnxtlhness to the surface of round handles. 
hcriuatodcii), characterised by tlie (piantity of blood it contains, Crutch liamlles are made in two jdecc-s, one for tlie shaft and 
and its great tendency to pour out blood .sprmtaneouslyor on mo for the crutch. Eye handles are cut with abroad j^art at 

slight pressure. the to]), in which a hole is bored by a revolving tool, and the 

H.d^.MAT0GL0 BU LI N or ILEMATOCHYSTALIjIN, eye cut out by nnans of a small steam-worked saw. Bent 
IJmioaloUn. This compound is the true colouring matter of handles for .spades, &c., after being jiartially shaped, are boiled, 
the blood of vertebrate aiiimal.s, tlie red corpuscle.s in many and imt into a bending macliine, in wliich they are gradually 
mammalia coimisting almost entirelj" of it. It exists in two screwed n]» to the retpiired form. 

states, amoqdious and crystalline. ‘The latter, oxiihawoybhin, IIAGIOGIIAPIIA, HAG lOG RAP HER,, HAGIOGRAPHY, 
may he easily obtained from the delibrinatiHl blood of the dog, Each of these words is coiupoiinded of the Greek &yios^ sacred, 
rat, guinea pig, or .si^uirrel, h}" ])re.eipitating the .solution with holy, mid the verb yfidtpw^ to write. Tlie Hagiograplia, or Sacred 
common salt, washing the magma with salt solution, and tlien Writings, formed one of the grouiis into which tlie Jews were 
agitating with ether and a little water. After removal of the accii.stomed to distribute the books of the Old Testament; the 
supernatant layer of ether, which retains the chole.strin, tlie red other divisions being the Law, or the five Books of Moseiii, and 
aqueous solution is exposed to n low temperature, when it i.s lie Prophets. The. Jews recognised the canonical character of 
immediately converted into a cry.stalline pulp of hamiuto- he Hagiograxiha, and the divine iiispiratioii of its authors, which, 
glohiilin. Tliese crystals, which are nio.stIy ])rismatic, are liowcver, they dilfereiiced from that of the Law and the Prophets, 
sparingly soluble in cold water, more readily in warm water, who.se in.s]nration hy oral delivery, or by dreams, visions, ecs- 
and freely soluble in alkaline solutions sucli as scrum. The :asies, and other apparatus of visible revelation, was accounted 
blood of man, and of the ox, sheei), and jiig, yield Inemato- nore autliorilativc than tliat which coiisisted in. the divine guid- 
glohulin in the amorphons state. nee of the mind and the pen of the writers of hooks of lioly 

Compound of Hmmatoylohuliu with Carbonic Oxide. On passing lymns and jirecepts of morality, as, by liyiiotliesis and a somewhat 
a stream of carbonic oxide tlirongli an aipieous solution ox blood loose delinitiuii, the Hagiograplia were. The last-named hooks 
crystals, blood corpuscles, or even delibrinated blood, cooling were, tberefore, omitted from the honour, comuion to the Law 
the liquid to O'*, and then adding alcohol, crystals of the above and the Proiihets, of being publicly, or at least regularly, read in 
nicntioned compound are obtained. They arc hluisli red in the Jewish Synagogue; although the Christian Cliiircli has in 
colour, less soluble, and more stable than the crystals of oxy- all ages freely adopted them into its lectionary. Further, the 
hfomoglobin. Compounds of hoemaloglohulin with nitrogen Jews excluded the Book of Daniel from the Projiliets, and 
dioxide, with hydrocyanic acid, and with iiotassic cyanide, have reckoned it amongst the Hagiograplia, the disabilities of which, 
also been obtained, [H^ematin, E. C. S.] (Hoppe Seyler, ZdU. so far as the jmblic reading was conccrni'd, it shared. The 
^ exclusive Jewish classification of the Hagiographa admits 

H.<EMATOLIN [H.fiMATiN, E. 0. S.]. only the Book of Psalms, the Proverbs, Ecclesiastes, and the 

H,®MATOPORPHYRIN [H.«matin, E. C. S.]. Song of Solomon ; whilst the most comprehensive includes, he- 

H2EMAT0SIN [Hjematin, E. C. S.]. sides these, the Book of Job ; the Book of Daniel; the Books of 

TT*.,. - fOftH-Ho, Ezra and Nehemiah, reckoned as one ; the two Books of the 

H.^1MAT0XYLIN. J 0*H^, Chronicles, also reckoned os one; the Book of Ruth; the La 

( O«H,H 0 f mentations of Jeremiah ; the Book of Esther ; and Ecclesiastes^ 
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or the Preacher. From this list, the Christian classification de¬ 
ducted the Book of Daniel and the Lamentations, attributing to 
them their proper prophetical pretensions. An allusion to the 
Hagiographa as irdtpia other books of our fathers, 

and 08 rit \otvk ruv the rest of the books, occurs in the 

‘Prologue of the Wisdom of Jesus the Son of SirachJ written 
about iJ.c. 133 ; and Christ is supposed to have employed the? 
word “ Psalms ” generically for the entire Hagiographa, in Luke 
xxiv., 44 ; hut it wa.s only in the latter i)art of the fourth cen¬ 
tury that the word itself was first u.sed by Ejuphanius. The 
expression Hagiograiiha was frerpicntly used during the middle 
ages as synonymous with Apocrypha ; and it has also hc(*n 
employed, in a fuller sense, and ‘moie in accordance v ith its 
etymological value, as synonyinons with Holy Senptun*. 

The word ITagiogra])her is descriptive of a writ(M- of n.-i-iogra- 
pha, and his science or art is correctly descrihed as Hagiograidiv, 
a term which is used of tlie writings <l(!Voled to the exhihition 
of the lives, deeds, and histories of saint.s or holy ]»eiyons. C)f 
all modem achievements in the way of llagiograjdiy, the ‘Acta 
Sanctorum’ may ho cited as the most slnpendoiis, and its 
authors, the Bollandists, as the most indefatigahle of llagio- 
graphers. 

HAGIOSCOPE, in Gothic architecture, an ohlicjue oju'ning 
throngh the Avail of a church m.ade to .illow a vioAV of the altar. 
The liagiosco])e, hy some writers calh'd a is nsu.illy a 

n.'UTOw aperture, little' more tlian a slit, hut more or less .s]dayed, 
carried throngh the north-east angle of the south aisle, .and’ the 
■south-east angle of the north aisle, toAv.irds the high altar ; hut 
it occurs in various other jdaces, and is sometimes .'nrlied in 
form and ornamental in .a]>j)earance. 'J'liiis, at St. Mary's e.hnrch, 
Guildford, Surrey, then' are. hagio.sc.ojK's in the chapid of St. 
Mary, on the sontli side of llie chancel, and thiit of SI. .lohii the | 
Baptist on the north, in both iiisUinces, lioAVCAa-r, dircicted tc* the 
high altar ; and Avhat is more unusual, there are in the same 
church anerture.s (uoav filled Avith ])ainted glass) in the c-xternal 
wall, under tlie west AvindoAA’.s of both the north and south aisles, 
which appear to have h(}on made to afford pe.r.sons outside the, 
church a view of the high altar, or to see theho.st Avlien elevated. 
An upper chamber at the east ('iid of WMiigileld cliurcli, Suffolk, 
has one of these openings dircided to the' high altar ; and they 
are in several instanec's found in the or rooms oviu- 

church iMU’ches, as at Harrow, Middlcse.x. Similar n])ertures are 
also found in the upjKir chainhers of ehnr. li towers, a.s .-it Slock- 
hiiry, Kent, made, i)r(jhably,a.s has been suggested, for the, use. of 
the person ringing the sanctus hell ; Avhile at IhidgeAA'ater 
church, Somerset, there is “a series of oiieiiiiigs thremgh three 
successive walls, lolloAving the. same, ohliciiie line.” (I’arkcr.) 
These were made, no doubt, for the .same pmpo.se as the liagio- 
scimes in clinrch toAver.s. 

HAIR. TJie “hair harvest” [H.mh Manufactuuks, E. t. 
A'ol. iv. col. ()()7J varies much in nctivity, according to tlie inv- 
A’ailiug fashions. The importers of Avomeii’s hair, for making 
up into chignons, &c., have made their pnrchase.s iu Germany 
chiclly during the last few yc'ars, on account of the* golden or 
yellowish colour preA’alentin that comitry. [Ciikjnox, E. (\ S. 
col. 522.] As some elderlv ladies Avear chignons and other 
arrangements of false hair, and Avish the material to pre.snnt tlie 
natural tint of .adA^ancirig years, grey hair is honglit by the. 
dealers for this purpose ; hut A^ry little of it can he obtained. 

Hair pov^derwg, like the Avearing of false hair, must he re¬ 
garded simply as an affair of fashion or custom. Tt originated 
iu France, among strolling players at a fair, and gradually be¬ 
came fashionable in A’acious parts of Europe. The poAvder 
usually consisted of pnlveri.secl starch, scented Avith viidet or 
some other perfume. The English legislature took cognizance, 
of the fashion in tAVo Avays—in the. middle of the la.st century, 
bv enforcing a penalty" for adulterating the .starch Avitli any 
cheaper kind of iioAvder ; and about the, end of the ctmtupA*, 
by laving a tax on the users or Avearers of liair-poAAaler. 

HAIR-DYES. The practice'of dyeing the hair is so common 
as to lead to the preparation of many liquids and ointments iov 
the purpose. A common mixture consists of charcoal and 


juice, ore also em^oyed. _ _ 

this purpose is uncertain and slow in action. It should he 
understood that the dyes which contain nitrate of silver stain 
the skill as well as the hair, and that the lead dyes arc slow 
poisons. The hair is sometimes stained by criminals to dis- 
puire themselves. The fraud is detected, if there is time for 
It, by the growth of fresh hair of the natural colour. When 


lead has been used, it may be detected by digesting in dilute 
nitric acid, and silver by using weak chlorine water or hydro¬ 
chloric acid. Silver, lead, and the other metals that yield dark- 
coloured sulphites, are used to darken the hair. For giving to 
black hair a golden tint, Aveak nitric or nitro-mmiatic acid have 
been lately used. Chlorine Avater is less successful. Horse¬ 
hair and bristles have sometimes to be dyed. The ordinary 
limiid dyes for aa'^ooI and silk answer the purpose. 

HAIR ORNAMENTS have from time immemorial been 
adopted hy all chases of i)eople. Each era brought Avith it its 
diflTerent style, from mere little hits of heads and jcAvels, to 
desigiLs of extraAMg.'int and Aveighty elaboration. Easteni kings 
Avere buried Avitli their ornaments, and u]>on most of the mum¬ 
mies and mummy cases, it is usual to find some de-sign for the 
hair. Those worn hy Egy])tiaii kings on state occasions were 
the croAvns of the njijii'i’ and lower country, or a union of tlie 
tAAaj, culled the pscheni. They Avere not discarded e\"en in battle, 
for a king Avas never visible Avitliout a head-covering. Some- 
1im{;.s they \Yorv. only of Avoollen material or of striped linen 
Avhic.h extended to the shoulders, hound Avith a queue of ribbon. 
Others AA'ere like Avigs (nams) made of linen or false hair, jdain 
or ]»l:ilted. Of these n.'ims there Avert' several varieties, cmhel- 
li.sh('.<l Avith an .a.sj), einhlcm of royalty. The ladies of Egypt 
enclo.sed their hair in hands of gold emhellished Avitli a floAvcr 
in th(' centre ; these hands hound the hair from the temples. 
They used also combs and ])ins to match the centre onianient 
of the fillet. They wore their hair very long, i)laited in numer¬ 
ous plait.s, sometimes fastened two or three together, Avitli 
ribbon to match the colour, brought dost! to the face, or the front 
portion Avas raised, Avaved, and fastened into i)ositioii hy means 
of gum or some udlie.sive .suhstiince. This has been found 
nerfeet ni»on unrolled mummies, save that the shade of hair 
lias tnriK'd, oAA’iiig lo the inti'iise heat ni'.cessarily retjuired in the 
proces.s (>f embalming. Slaves Avere not jierinitted to Avear their 
Ii.air like their niistre.s.si's, the hack portion Avas jdaited and 
“ Joopc'd” ujt. In a Th(‘haii tomb of tlu' first century, AA^as dis¬ 
covered a chaplet of olive leaves, made ol' coj»j)cr richly gilt. 
This tomb belonged to one Avlio held a high olficc, hut these 
«'h.'ij>let.s Avere usual accoinjKiniments t*f burial at the Greek 
}>eriod ; and A'arious colh'clions contain examples from Greek 
and Etruscan tombs ; one Avitli an asp is noAV in the Museum at 
Leydmi. 

The Egyptian^ of IIh' jiresent day Avear their lieads closely 
shaven, Avith a .small black or brown scull caj), the red tarhoutk not 
h('ing posse.ss(;d hy all and only used on festivals. The Avomen 
coA’cr tlioir heads with a shawl with floAving ends, one of Avliich 
they arr.inge .so as to druAV over tlieir fac(i Avhen jiasshig a stranger, 
ami u Avliite kerchief .secured hy an aqal, or woollen cord ; or 
they sustiend tassels s])angled Avith jtendaiits of coins, or use a 
high turluiu also adoriu'd with coins, to Avhich is atlixed a thin 
Avhite vail, Avhich tlows OA'er the shoulder. The Yezide women 
coA'er their luiids with tnrhans and scarfs, within which they 
place leaves of myrtle, lotus, and hay, and floAvers, or have 
little cajw entirely covered Avith coins ; even the poorest cla.sses 
loop up their hair Avith pc'udants of shells, mother of pearl, gla.ss 
heads, and bangles of silver. 

H])()n the Assyrian sculptures figures are represented with 
embroidered head-dresses, portions of Avhich are gathered up at 
the hack of the head. Others have a sort of fringed shawl, with 
the. ends hanging dmvn, hiding the ears, neck, and hair, which 
i.s Avom AU'ry long (fig. 1). 

On the Greek vases occur the simple taenia or fillet, the 
vreath, tlu; ndtre, the tiara. Hi'ra is delmeated Avith a Stc- 
])hanc (fig. 2) or diadem, covered with a Kalimua or vail, 




Fig, 1. 


Fig. 2. 


Athene with a helmet, Artemis with a lofty tiara or mitre, 
Dionysos with an ivy wreath. 

TertuUian describes the hair of unmarried women as rolled 
and piled on the top of the head, that of the married oa parted 
in the front and carefully arranged hy means of hair-pins. The 
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Grecian women had many varieties of head dresses, consisting 
chiefly of hands and nets placed on different parts of the 
head (fig. 3). The diadem, if of preciou^ metals,^ was not al- 

net from the hack from which a few ringlets escaped, the other 
a hand upon the temples. The successors of Alexander the 
Great introduced the diadem. On the coins of the Roman 
emperors the laurel crown is usually found. 

Wigs of false yellow hair were afterwards adt^pted. Tl)e diadem, 
first introduced" hy Constantine, was a hand of silk, with jewels 
placed at re.'mlar distances. They also had the sphm»1nnef and 
acus crimiUs, or hair-pin of the lloniaii ladies, made of glass, gold, 
silver, hone, and hron/.e, The Tuiidua, or <-onical cap, the 
Polos, like a disc, the Kahithos, and the Kr/,r}ffthi(los (fig. 4), a 



3. I’lV. 4. 


long net t(» conceal the. hair. Tim mitre was mueh nsi*tl among 
the ancient Germans, u sort of kerchief I'okled like a sack. In tlm 
thirtoenth century, [)eci’.liar head ornaiiK'nls such as that called 
t\ni (/rlnmhi (fig. .^)) were udo])t<‘d. 

Some of the savagi' tribes of central Africa, ornament Iheir 
hair with plumes, or plait threads of gold in their hair, wlii<-h 
they reserve as a ran.som wIm ii taken ea])tive. In Jai)an, from 
the ages ol tweh'e to ,'>i\t(*en, tlie head dress varies ac.cor<ling 
to the, age of the wanver. They Avcur their hair in massiv<- 
chignons, and froin the eentre liangs a scarf of red crajas with 
jewelled and tasselled hodkins run into the club of hair, and <»ne 
in the centre above the forelnsnl. As they advance, in age tin* 
orname.nts be.cojiie few( 0 ’. When m!irrie<r they wear no orna- | 
nieiit in li'ont, and the red scarf is cxclianged for a j)ur])le, one. 

In tail' own eoniitry the Saxtju warriors wjire their hair verv 
long, and wreathed it with strings of beads, billets, bjind.s, and 
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was .shaven till after the. Gominest. After that period ladies 
encased llieir hair in silken nets or bags, reaebing nearly down 
to their feet. In the time of Kdwanl J. the hair xvas again 
cropped and curled, placed in a network of rich gold lace 
teruied a dorehl or treason. In the seventeenth centur}'- and 
later any novelty appearing in the ( \)iirL of France wjis instantly 
adoj)ted in England. Head-dresses »)f absurd form.s and fabu¬ 
lous sizes were used, composed of every thing that could 2 )ossihly 
be appropriated to that purpose. Feathers and llowins, jiwvels 
and ribbons, lalse hair, boh.s and bows Aven; heaped ujion the 
beads of the ladies of the last century. These hair ornaments 
(often times three feet in height), Avere too clabomle and too 
expensive to be daily built up ; indeed tbe.A’^ Avere often kept 
for three Aveeks or a month until they avouHI keep no longer. 
Among these were the extended honnH d cannon, with its veJI 
of lace or net, hung from the farthest p<.)int to the face, falling 
finally over the shoulders; the laiire, as termed by satirists of 
the day, with its ugly bosses at the. side of the face, ornaments 
with peai'ls, and fringed Avith ringlets ; the Hornes, kept long 
m vogue, “ certainly,’^ remarks Malcolm, “first calculated by 
AKTS AND SCI. DIV.—BUP. 


some good-natured lady to keep her spouse in countenance;" 
the heart, and steeple head-dress, composed of velvet or rich 
silk, ornamented with pong-fongs, a kind of spangles, and 
many others. 

Gentlemen simply used Avigs or hair-powder; what other 
decoration they thought necessary AA'as displayed in their hats. 

At tlie close of the. seventeenth century and the commence¬ 
ment of tfiu eighteenth, the hair Avas allowed more freedom, 
and escapeel in lung curls aboAAt the shoulders or down the 
back, and consequently less omauieiits Avere needed. In the 
reign of George the Tliinl feathers Avere extensively worn by 
the nobility, Avhich cu.stoiu bus never since become extinct. 
About thirty years ago, high combs of turtle and tortoise shell 
Averc AV'orn. Now no sooner is one fitsliioii proposed and 
.•ice-epte.d, iliau another is introduced. Wreatlis of artificial 
flowers .'m* ]»lace(l round the head, or single sprays carelessly 
laid u])oii it ; bands of ribbons and velvet bound round the 
chignons ; combs studded Avitli artificial jcAvels, filigree, hair- 
piii.s, and i»iji.s of coloured glass in the shape of bees and but¬ 
terflies; .s'.iifl’ed Innmning and other bird.^, real specimens of 
coleopteru and lepidojitera encased in g(dd and silver, bows of 
ribbon shaded or contrasted, steel stais and Prince of AVales 
feathers, Avavv bands, to insert the hair, of vulcanite and other 
inateriuls. Doily Vardeii cajts of muslin and lace and Honiton 
sprigs, and niaraboo feathers, and inniinierable other designs, are 
in use at tin* present tinu*. 

(Layard, Hinrcch and Jiahijlnn ; Wilkinson, Ancient Egup’ 
littns ; LVnrh, A nrir lit Pnttrnj ; Fairbolt, (hstume in England; 
JMalcolin, lliatorij of London, vo). vi. ; H. Wei.ss, KostUmkunde ; 
I'lancbe, Ilialoni of licit lah tioalHnii’, ^c.) 

ITAljllEHD, a long Avooden staff surmounted by a kind of 
battle-a.\e, wiili a sliarj) point as well us a cutting edge. It was 
iulrodiice<l in .some of the contiui'iital ariniec, and toAvards the 
end of llie loth century into Unit of England. Till late in the 
18|li cenlury it Avas earried by sergeants, and by 8|>ecial coin- 
piiiiie.s called lialberdier.s. It Avas adapted for cutting, thrust¬ 
ing, and tearing down. It is noAV only carried on ceremonial 
oceasions, 

HALE,S’ VENTTL.ATOR, a large belloAA'.s for extracting air 
from sbip^ or lniildings. It was fonne.rly in nsc in nieu-or-Avar, 
a^ Avell :is in sever.d puMie i>.staltlishn)eiit.s. It AA'as worked 
by baud, and had obvious I'aulls of coinslriictiou. Dr. Ariiott 
I pointed tbe-'^c out, and sboAved the great loss of poAver entailed 
by forcing the air ihrongh small openings ; and be invented a 
ventilator of bis oaa’d, con.^isting of a jii.ston Avorking in a cylinder, 
and Inrni.died Avitb light valves of silk. [WaitMlNa AND Vkn* 
Tii.ATioN, E. G. A'ol. viii. c<d. 7()7.J 

HAIjITFS (from /ndo, to breathe), an aqueous vapour, such 
•as that Avhie.li ri.se.s from llu* Idooil AAdieu newly draAAm. 

I 11A1 j L (A, S. kc((l, healle), the. ju iiicipal or stale room in an early 
1 Eiigli.sli bouse. The. larger bouses in Saxon times usually con- 
! sisled of a great ball on the gruniid floor, AAdncli served us the com- 
I moiiTooin of the family, Avilli smaller rooms, and a large sleeping 
j room, called a solar, upstairs. In the Norman jieriod, the great 
j ball was richer in ajqn-arauce, but still ke])t for daily family u.se 
[ as Avell as for occasions of ceremony. It Avas not, hoAvever, till 
j the 1 1th cenlury that tin* gri*at balls of jialaces and lordly man¬ 
sions veai-lied their full sjilondoiir. Of this perioil, several noble 
examitles remain. Sinh is AVe.stmin.ster Hall, the banqueting 
ball of till* Royal Palace of We.stmin,ster, AAdiich was erected by 
Richard II , ]:ID7—DD, on the .site of the older hall of William 
llufus, and, perhaps, of that of EilAA'ard the Confessor. The 
great ball of tlie Royal I’alace at Eltham, Kent, of the same cen¬ 
tury, is also extant, 1 bough iiine.li defaced. Like Westminster 
Hail, it lia.s .nn open timber roof of admirable design, though less 
inagnitie.ent than that of the metropolitan palace, the finest of 
its kind Teniaiuing. ’riie ball at Eltlmm is 100 feet long, 36 
wide, and fi.'j I'eet to the apex of tin*, roof; AVestminater Hall is 
23!) feet by (W, and 42 feet high to the springing of the roof. The 
great hall Avas the place of soleinn reci'ptions and joyous festivi- 
tie.s, the. audience chamber on occasions of state and ceremony, 
and also the ordinary dining room. In baronial halls, the lord 
sat Avith bis chief guest.s at a table Avhich AA^a.s iducecl across the 
upper end of the hall on the rai.seil d.ais [E. C. a'oI. iii. col. 389], 
the tables for jiursons of inferior degree, retainers, &c., being 
armnged lengtbAA’'ays doAvn the liall. Acro.ss the loAver end was 
a carved hall-screen, nbov<‘ Avliich Ava.s the minstrebs’ gallery, 
Avhere musicians jdayed on fiislive occasions. The fire-place 
was commonly, tliouj^li imt ahvays, in the centre of the hall, 
immediately under the Iouatg. At Penahurst, Kent, may be 
seen a fine and almost perfect example of a baronial hall of this 
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period, with its dais aiid liigh table, central hearth with its! 
fuadirou [Andirons, E. C. S. col. 128], hall-screen and minstrels’ 
gallery, and open timber roof. Otlicrs, iiioi'e or less perfect, are 
at Knole, and Hover Castle. Kent; Ockwells, Berkshire ; Had- 
don Hall, Derbyshire ; Attlehamptoii, Dorsetshire ; Hunstanton, 
Norfolk ; Mayfield, Sussex ; ainl, of late date, Crosby Hall, 
BiMhop.sgate, Londim, and Hampton Court I’jihuK;. 

As leudal manners died out., the custoni of dining in state ut 
the head of a great body of rtstaiiu'rs, was felt to be irksome as 
well as e.\pcnsive, and gradually fell into abeyance ; but as late 
as the iv.ign of James I., as iminy as 80 of Earl Dorset a house¬ 
hold dined daily in the great hull at Knole, though tlie. earl, 
with his family and guests, dined in another room, the clerk, 
Avitli twenty of the princi[»al household ollicers, silling at higli- 
hoard on the. dais. Elforts were made, to bring about a! return to 
the old custom, and (.diaries 1., at tbe beginning of Ids reign 
(1()2(>), urged it .strongly in a i»ro(‘]anialion, .setting forth Unit, 
“Whereas, sundry noblemen, gentlemen, and otlieis, d<t niiieli 
delight and use to dine in corners aiul secn-t pI;n-<-s, not reiiair- 
ing to ibc high cbam)>er, or li.-ill, but it failed in effect ; 

tbe great ball became altogetlier negh'cted, and in new mansions 
a large “('iitrance ball” Avas sulistitiiled for tbe old bainpieling 
room. 

Ill college.s, inns of court, iiiuiiicipal ollices, and tl 4 ‘ lioirses of 
the Loudon conmaiiies, great lialls an* still (lie nio.st splendid 
rooms in tlie buildings, and form an important feature of the e.stab- 
lisbmeiit. Like tbe, halts of royal ami baronial man.dons, they 
were not only the comimm diniug-ioom.s, but Avere con.strueted 
with a sjiecial view to being used for festive and state occasions ; 
and, as in tbe. (luildhal), Loielon. tlie iiieelingsor tlie eiti/.mis have 
ahvuys lieeiibeld in them for the electimi of fin* mayor and ;ilder- 
inrii, and other niunieipal puritoses, so in tli.* hall.-, of the .several 
couipanies, the liverymen weie aeeu.slomed to meet for the trans- 
uetion of hnsine.ss, sucli meetings in early tinier )*eing lailled 
hnUmotfu. .Further,as manor hou.ses canie to he de-ignated lialls, 
prohahlyfrom tlie manor courts, &(*„ being Indd in the great hall-, 
so buiUiiiig.s of which a large liall A\as lie- chief feature, were 
named towii-halls, market-iialls, iS:c,, acciuding to tin* ])iiipo.-e 
to which the great room AA-a.s applie<l. In J<’jiiiice, murket-plaees 
are coiniuonly called hulls, as the. Jld/lr dii.'- h/r, Hal/r urn- 
viufii, vte. 

ilALLlilLUJAH, or A liLblljl’ lA, in (treek aAATiAoiea, is a 
Hehrew word signifying Frai.se the, boid, or I’rui.-e ye tin- Lord, 
and having a phonetic alliiiity Avith t’AfAeii or lAtAtAce, which A’aried 
a« oAoAcl, and Avas used by tlie (In eks as a cry of batlb* and 
religion, or as an e.\elaniation expressive of strong emotion, 
Avbether of pain or gladiies... The Avoid Hallelujah oreiirs at the 
beginning or at tbe, end, soiiielimes at bolli, of many of llie 
J’salms, e.sjiecially towards the clo.st.* of tlie book, and in the 
various traii.slations of the. Scripture..^ intt> the langnage.s of | 
Cliristeudom generally—the Adilgate, and (he (Jennan ver.-ion 
of Luther, in wliicb it is only once or twice trandatid, being 
notable exceptions—appi'ars in the .diape of veinaenlar eipiiva- 
lent.s. From tin; Jreipiemy and jironiineiiee of its po.silimi in 
tbe P.salins, tlie ('Xpre.ssion Jlalh-lujah ]>as,se<l into n-e bv (In* 
.leAVS us an eAclumation of joy oji daus of liigii .scdeiiinily, a-, is 
indicated by the tlianksgiving-juuyerof Tobii, Avhich, in ;illusit»n 
to the rebuilding of .Ji-ni.salem, concludes Avith the ver.-ie :— | 
“And all her streets sliall say Alleluia ; and lliey shall jaaise 
Him, saying, Blessed he Coil Avhich liath exfolleil it for ever” 
(Tohit xiii., 18). St. John four times introduces llic Avord 
Alleluia in liis description of the nianih'.slations of joy anil 
trininpli in heaven over the fall of the iiiy.stical Bab\i()n (Ite- 
velation xix., 1, :.l, d, (i) ; ami parlly from tlie singular sanditv 
Avliicli seemed to attac.b to a AVord hallowed by a.ssociationw .^lo 
awful, and partly, perba])s, on ucc.uunl of the euphony of tbe 
AA'ord itself, it Avas generally tran.sferre.il in its original form into 
the ancient liturgies of the (Miurch, ami into nioiiern A-iw-sioii.^^ of 
the Scriptiire.s. St. Augustine says, indeed, that the (diiireh 
scruphxl to tran.slate so sacred a do.xology; AAdiilst St. Jerome 
.says that it was so usual for the Cln istiaiis to sing Halleliijuli, 
that even the little cliililreii Avero aerpiainted Avith’it. (Jregoiy 
the (hvnt athnns that the Hallelujah, Avliich is often .sung iii IliV 
Boman Liturgy after the Epistle, Avas lirst brought into use by 
Dauuvsu.s, Bishop of Rome, iu imitatiou of the (,'luncb of .leni- 
sahmi, Avliere. it aa jis apjioint.ed for Ea.stei- and tbe j)eriod inter¬ 
vening bet Aveen that high festival and Whitsuntide. The custom 
of c.ontiuiiig the. use of Hallelujah to these stated times long ])re- 
vailed in the (Jhureli; and altliougli it Avas sung Jutc and thm- 
on oilier occasions, yet, according to St. Augustine, during tlii.s 
j>eno<l of tifty days it Ava.s sung a'ery where. In the Latin Church 


j it was not sung at funerals, nor in times of penitence and fasting; 
’ and from the 11th century there has been a formal suppression 
5 of it in that Church during Lent. The versicle, “ Praise ye the 

• Lord,” was immediately succeedt'd, in the first Prayer Book of 
, King EdAvard V1., by the Ilallelujab, Avbich Avas appointed to ,bo 
, used in t.lie. Morning Service froni Easter to Trinity Sumlay ; 

but tbe Hebrew doxology Avas exjmiiged from tbe next edition of 
t the Prayer Book, probably as lieing an inexpedient repetition of 
1 tlie identical ascription of luaise. The response of the pcojde, 

‘ “The Lords name be praised,” did not originally occur in ilie 

• otiice of the Ciiurcli of Eiiglaml, having lieeii first placed there 
, in l(i()l ; Avhereas it had been inserted in lh(‘. Scotch liturgy in 
, the* reign of Charles 1. It is about the day and tlie season of 
■ Easter that tlie eestatic re])etitjnn of Hallelujab Iki.s alway.s been 
> mo.st IVeipieiit, AvbelliiT in the lit ui-gii.-s or in tlie hymiiology of the 
L (.dinrcli. (Palmer’s iU'ujinot Litiirificir; Riddle’s Maiuial of 
, Chrl.'tfiini A nth/iiifir.'t; ami others.) 

HALLOW EVEN, or HALLOWEEN [Aul-H allows, K.C. 
Yol. i. eol. 217|. 

HALLl’(!JNAT10NS. IlLiafsioN, DiauriioN, and Hallu- 
; fiNATiox, E. (d. S,I 

HALO. This term .seems to be derived from the Oreck, 
i»r dAd’Tj, a lliieshiug lloui', Avhicb Avas originally circular. 
The subject is iiiA'esligated umler Rainhoav, E. vol. vi. col. (Hid. 
See also lir.l'ILVlTIO.V, li KKaAMillULlTY, E. (k Yol. vi. Col. tW() ; 
pAUlII'.I.Ki.N, A'ol. vi. eol, 2!).') ; ami RlJKJaCCTlUX AM) Refuac- 
TION, AtMOSIMIKUII!, E. (', S. 

HALO, in aii.itoiiiv, the ateol.'i roiiml (lie iii|i])le of the leinaJe. 

IlALPAt.’E. [FooTPAt'K, E. 0. S., eol. lOKJ.) 

HAIjVAIM), on slii](board, is a small ro])e used iu lioi.st- 
iiig .sail.-! and (ttber parts of (lie rigging and littings. It.seliief 
u.se is in hoisting ll.ag.s ami sigual.s, Avilh the aid of pulleys at the 
iiiast-liead. 

llAiM, the .smoked and cured thigh of the liog ; but tbe thigh 
of the ox ami the sberp arc sometimes cured in a simihir way. 
Dill'ereiit cmintriiH, and dilicrent counties in England, Amry in 
their niode.m>r eiiriiig ; hut bay salt, saltpetre, sugar, ami ])eat 
smoke are gt'iicrallv emiiloyed. Mutton and beef hams are 
eliielly cured iu (he mnlli of Fiiglami ami the south of Scul- 
laml. [Bacon and Hams, F. S. col. 21-1]. 

HAMADIIVADES. [ |) 1 !vadi;s, E. (A S. col. 707.1 

JJAMA'ril J NS('IH I'd'JONS, ’I'iie.se inscri[itious,.AA’liicli 
have utlracled much iul'-rest, wme, noticed by Burcklnudt, in 
A.D. IS12. ill the year ISTO, they wen* rediscovered by "Mr. .). 
Angiistn.s.lidin.soji, (’niled Stall*'; ('on.'^id at Boyrut, and the Jte.A’. 
S. .Ics.-iip of the Syrian mis.sion. Cujiie.s ninde hy a native were 
aflevAvard.s ins]iirled b\ iSles.sns. Tyrwhiti-Drake, anil Palmer. 
Next ye.'ir, J.STI, rojdc.i mid .sipieexes of the in.siTiptioiiK vvei't! 
brought to (Mi-hmil hy t'nplain I’, b’. Burton .'uiil Mr. Tyrwliill- 
j DraL-. 

’Die iii'criplions kiiouji are on four .-'tone.-.situated in tbe town 
of Haiiialli as fulloAvs : - 

No. I iuthe iiorth-we.steru ipiaiter f)f Hamath. 

No. 2 ill the roaii. Dull) Talc el Taliuii (near the roriiier). 

No. 0 ill (he garden of Sayyid I'mar bin llajj ilas.san. 

No. -I in the dwarf llazir. 

Tlie matei ial of the stones i,s black ba.salt, and the in,scri]>tii)ns 
I are. in relief, shaiply cut; tlie surface nmnd the cliaracter.s 
being .Mink ; there are ili\i,siona] lines in relici’, between the 
lines of dial acte,r.s. 

Dr. Eiseiilolir, Herr Petermann, J\lr. Hyde ("larke, and others, 
liave jmldi.shed notices of the.se stones : but no key to tlieirdeci- 
])lie]nu'iit ba.s yet been ilisiaivered. ’riirougli tbe liberality of 
the Ihdesline Exploration Society, copies of the photographs of 
the ilani.ith inscriptions have heen .snjipJLed to .several students, 
ami these are now umler iiive.stiga.l ion. 

Tlie most important ](>oint ascertained at pre.seiit resulls from 
a discox'ery of iMr. E. '1 iionia.s, who has called attention to the 
iii.scription.4 on sonie small clay inijiressions of seals in the 
British Miisenni, Avliicli ])rove to be in (lie lianiatb character. 
These day impres.sioiH AVeie found in the library of the Palace 
of Seniiadierih at Nineveh, and had heen attaidied to documents 
about 700 years before the (Jliristiau Era. The known date of 
the.se scabs sliowxs llud, in the lime of the As.syrian empire, the 
lluuiatb diaraeters Aveu* in use ; luit the mscriptious from 
Haniatli are ratbe.r more archaic iu appearance, and may belong 
to an earlier epoch. The Hamath inncriiitioii.s are Avritten, tlie 
lir.st line from left to right, the second from right to left, the 
third from left to l ight, &c. The characters, Avbicb are. numerous, 
are all either hieroglyphic or modified forms of hieroglyphs. 
Among the cliamcters Avhich can he recognised on the photo- 
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graphs, are a mununied figure, a hand, a hand grasping an 
instrument, a boot, a portion of a tree, a fish, a serpent, and some 
others. The style and drawing of these hieroglyphs arc quite 
different to tliat of the Egyptian, making a marked distinction 
ill character between the two classes of inscriptions. 

Among the characters which approach nearer to known alpha¬ 
betic and syllabic forms, are some which resemblej the Cypriote 
characters, and others which are like ilie Hiiiiyaritic. 

All four of the known Hamath inscriptions arti very similar 
in style and character, they ap]»car to belong to the saiiKi epocdi, 
and probably rt^cord similar events. The seal iinjiressions in 
the same character ajipear to contain ])ruper names, and the 
fimns of some of the characters on these hav(‘ been com))are(l 
by Mr. E. Thomas with some of the. letters of the Ethiopie 
alphabet. 

From tlie notices of llamatli in the Assyrian inscriptions, it 
appears that the people were Semilic at fin* time when these 
characters were in use ; l)Ut, imnu'iliiilely noi th of Hamath lay a 
)owcrful Irihe, called the ratina, who sj>oke a non-Semitic 
anguage. All the stones Juive been moved from tlieir original 
])ositions, and some of them are noAV upside down ; so Unit wa* 
are (piite niict'rtain as to tlii-ir ]iroj)er site. Under the.se rirenm- 
stunees, it is possdde that they may belong lo the I’atina, and 
not lo ilamatli. Seieral si imlars an* now studying tln'se in- 
scrijdions, but it is too early to judge of lln; suere.ss of their 
elfo.vts. All interesting aecount of these stoiK's was piibli.shed 
by Ca]»ta.in K. E. lJurlon, in the ‘'.lounnd of the Aiilhropologieal 
Institute,’ Ajiril, 1872, page -41. Tin* iuformaiiiui as to the 
juevious history and jiositions of the iiiscrijtlions, in the, first 
]>art (d'this notice, is drawn from that ]ia])er. 

HAMMER [E. C. vol. iv. eol. (5081. 'The file-makers, sledgt*, 
liveliiig, raising, ])lanishing, g(dd-bealiiig, liaekiiig, veneering, 
and other kinds of hammers iisi*d by baud, vary greatly in length 
of head, length of handle, shajie of the faces or Inuiinier ends, 
angle of adjustment to the Iniiidle, and widglit. Their inanafac- 
tnrefonnsa large branch of trade in the Wolverlnmijitoiidistrict. 

Towi'T luunnu'rs vary greatly in the mode of action, and are 
freipiently undergoing iiiiproieimml. 'The lift haninier, em- 
iloycd in the Uerjiiaii iron works and the. Welsh tin-]date works, 
las a Imad weighing from b lo 20 cwt., \iitli a lift of 2 feet, ami 
giving 100 blows ]ier miinile j four cams uii a revolving sliafi 
raise the hammer. Jn one form of this instrument, four lieads 
hammer a mass of iron on four Glides at once. The tilt hammer 
is lifted by eight cams or laiijiels on a revolving shaft, with great 
rapidity. The stamp-hammer, mm h useil in (Jerinaiiy, is lifted 
by cams, and rebounds against an imliarubber buffer at tbe top. 
The hydraulic-hammer lias a head connected with a piston, 
workfcil by hydraulic ]tressuri‘. 'riic ]ineuiuatic haiiinier works 
with emupressed air admitted above or below a piston. (Irim- 
shaw’s high-speed ctmqiressed air liaiiimer, recently introduced, 
iias a great range iii the force and rajiidity of the )»lows, suitabli! 
for liglit forgings, steel tilling, ami planishing ; a force ]iuinp 
su|i]dies compressed air to a reservoir, whence tlie air acts on a 
])iston and hannner in a working cylinder. 

Steam hammers are those in wliich the greati-st ])rogress has 
been made. The liaiuiuer head, Avhicli leu years ago wa.^ Avmit 
to be estimated in cwts., is m^w estimated by ttuis. Many of 
our large steid works have sti'um liainnicrs weighing as imich as 
20 tons. Messrs. Cammell, of Sliellield, havi- one i»f 20 ttuis, for 
forging ariiiour-plates. Tim Hiigli.sh (Jovennueiit are now (Nov. 
1872) fitting up a steam hammer of 30 tons at Woolwich, with 
an anvil block of 100 tons, and a Ibimdalioii 30 feet dee]) of 
]iiles, concrete,, and iron. In some oi' these, ]iowerful machines, 
the. piston is moveable and the cylinder fixed ; in others the 
cylinder is moveable, ami the ])iston iixed. In Wilsons radial 
liumraer, used for light complicated forgings, the liaiumer 
describes a circle of 0 feet radius, ami aids in succession 
on several anvil blocks ranged in a circle. Kanisbottoiu’s 
duplex hammer requires no anvil; two hammer liead.s move 
liorizontallv, and act upon the wliitc-hot iron or steel jilaceil 
between them; there is less tremor, le.s.s waste of jiower, 
and leas need of a costly foundation tluiii in ordinary steam 
hammers ; but some of tlie effeet is dissijialed by recoil. A 
steam hammer has been invented as a road stanqicr, instead 
of a road, roller ; a locomotive, moving slowly along tlie road, 
oarriea two vertical cylinders, in each of wliich a hammer or 
ramming-hlock works up and down, making 30 blows a luinutu. 

HAMMER-BEAM, in the open timber roofs of later domestic 
Gothic architecture, a lower tie-beam, extending only a short 
distance from the opposite walls, supported by a wall-piece 
ftud curved brace, and connected with the piinci 2 ial tie-beam 


by vertical posts. Its purpose is to prevent tbe BjiTeading 
of the jirincipal rafters, and to diminish the thrust on the 
walla. Hammer - beams ore best seen on the elaborate oijen 
roofs of great halls, as at Westminster, where the ends are de¬ 
corated with figures of angels siqiporting sliields, and at Eltham, 
■where they have omainental pendants. 

HAMMKR-OLOTH, the cloth which covers the driver’s seat 
of a carriage. Fornieily, most geiitlenien’s carriages wwe fitted 
with hammer-cloths, and the skill of the coach-maker was 
exerted to lender them at once ornamental and appropriate. 
They are now* pretty nearly confined to state-eaiTiages. 

HAMMUCdv, the, seaman’s usual bed on sbijiboard, consists 
of a ])ii;ce of canvas about (5 feet by 3, gathered iij) at tlie txvo 
end.s, and suspended from hooks nnderiieiith the deck; it con¬ 
tains his inaftre.ss and blankets, and forms a kind of swinging 
bedstead when in n.si'. These, liaimnocks are slung about two 
feet ajiarf, in the men’s berths. Adiniriil Ryder and Captain 
Ward's new hammock mattri'.s.sc.s are described under Cork, 
E. (J. S. eol. (532. 

HAM H HA RIA LVM PITATKJA, the, name, given to a worm 
discovered liy Tivntler, a Cfeniian jdiysician, in 1789, in the 
hroiichial glamls of a con-siimptive paticiil. 

HAN' A I* (Cerinaii A'ac/'pc, Italian, iKippa)^ a. largo drinking 
cujt, goblet, or beaker, iiiiich in vogue, in the Kith and J7tli coii- 
tiirie.s, (tlii.ss hanaj>s of VTiietian make are often met witJj, very 
ricbly oinaiiieiiled, and are much ])ri/,ed by collectors. German 
aiul Dutch hana])s coiunionly have covers, and often drinking 
inolloe.s. Exanijdes of each kind arc in the South Kensington 
Mii.se.nm. 

HANDS, LAYTNt.l ON OF. [Benedicttox, E. C. vol. ii. 
col. (5S> ; (!<).N|-|itMATl<>,N, E. C. vol. iii. col. 125; OllDJNATlON, 
I']. C. vol. x'i. c,ol. 85. ] 

HANDSPIKE, a strong xvooden bar cnqiloyed in turning 
a wiiidl;i.s.s or i.-ajisian. 

11 AND-WRITTNG, (Hand and xvriting,) a cast or form of 
writing jMciiliar to each Jiand. 

’Pile w riling wliich ])revailed in England from the time when 
the Roinan.s left it. lit the middle of the. eleventh century, is 
generally leriued Saxmi. This is divided into iha JiumaiirSaxon, 
which is similar to the b’omaii, and prevailed in England from 
the coming of Angu.-^tiis till the eighth century ; the Sd Haxun, 
which continued from the middle of the eighlli to the middle- of 
the ninth or hegiiming of the timtli cent.ur\ ; the Jiininimf t^axon, 
Avhich came into n.se tiwavds the latter end of the ninth 
century ; Hie Mixed Saxou^ oeciirriiig in the, ninth, tenth, and 
beginning of the. eleventh century ; and lastly, the JiU’ijant 
Siixoi), wliich look ]tlace in Kiiglaml early in the'timth century, 
lasted till the Norman Coiit[iiest, and was nut entirely disused 
till the middle of the twelfth century. 

The writing introilueed into Kiiglaml by William tlie Con¬ 
queror is usually called Norman, and is coiiqiosed of letters 
nearly Lombardie, xvliich were generally usi'd in grants, charters, 
ami ]»nblic instruments, till the reign of Edward 111, 

'I'oward.-; tin* close of the tVmrteeiilli century variations took 
])lace in writing records and law ju'oceedings. bh’om this date to 
tJie time of Ileiiry VI11., such docuinimts were compo.sed pailly 
of eharaelers called Set l.lliaiicery and Common (’Jiaiicery, and 
of some letler.s called Court-hand. The Uourtdiaiid, xvliich was 
contrived by the English lawyers, took its ri.se about the middle 
of the si.xtecnth, ami continued till the. end of the lust century, 
Avlieli it was aholisheil by law. 

From Hie twelfth ceiitiiiy till after the invention of printing, 
the ecclesiastic.s of this country, as well natives as foreigners, used 
the modern Gothic chaiMcter Avlieii they Avrote in Latin, such 
charac.ter being in general use by the ecclesia-stics and school¬ 
men in most parts of Europe. The Running and Epistolary 
hand Avas ])robably at first derived from Avhat is called engross¬ 
ing and from black letter combined, the forms of the letters 
being similar, but acran'letl, ’i'hen folloAved the Roman and 
Italian, intermixed Avith Gothic form.s, tlie, Avhole suiciding into 
a sort of Lwyers hand nuule out of the three. Printing in 
Roman e.liaractcr, Avhich very much resembles Avlnit is known 
a.s an Italian luuul, ajijiears at siibseijuent periods. From the 
Italian Iiaiids of Mary, Elizabeth, Lady June Grey, and Edward 
VI., it is jirobable that a Roman luiml Avas linst taught to chil¬ 
dren, as easier than black letter. 

Letter-Avriting Avas resorted to in early times only on occasions 
of moment, even letters of familiarity frequently took the shape 
of legal instruments. The lettem of learned men were chieny 
verbose treatises, mostly on express subjects, and scribes were 
principally einplovod to indite them. Letters in French and 

4 I 8 




1228 


HAND-WRITING. 


HAND^WRITING. 


1224 


Latin, illustrative of English Iiisto^, are numerous, from tli- 
eleventh to the fifteenth centur 5 ^ The earliest letter -written in 
England, now remaining, is probably that of Waldher, Bishop 
of London, to Berchuald, or Birlituald, Archbishop t)f Caiiter- 
buiy, in Latin, written between tho years (>92 and 731 ((Jott. 
MS. Aug. II. art. 18), a solitary record of early epistolary inter¬ 
course in Saxon times. 

In the fourteenth century letter-writing was becoming more 
freciuent through all classes of society. Manuscripts exist in the 
form of what would now be called the ‘ (Jomplete Letter-writer/ 
both in French and Latin. One (jf these, of the lime of 
Edward 111., is in the Harleian t'ollection (No. 4971). It con¬ 
tains forms of letters for all the hnown gnuhitions t»f society at 
that day. A similar volume of formiihr. of tlie time of Richard IJ., 
and clearly dejjigned for Kiiglishmou, exi.sts in tho .same collec¬ 
tion (No. 3988).' 

Prior to the reign of Henry V. .s])eciiueiiH of English corre¬ 
spondence are rare. There is nothing tliat can be called a 
familiar letter earlier than the lifti-enth (•('iitury. Till a eom- 
naratively late period, too, vellum was the suhslmice upon which 
letters were written. The earliest use of ])a])er in eju’slolary cor¬ 
respondence cannot he curried J'arther haclc than the reign of 
Edward 1. 

In early times learning was, for the most jiurt, eonlined to 
ecclesiastics, and by them or their scribes were, charters and 
other instrunnuits drawn up. It wa.s not cusioniuiy in Ihighuul, 
when attesting the authenticity of ti record, to do more than 
make the sign of the cross. Numerous examjiles of this may he 
seen in the show cases at the Ihilish Museum, where are ex¬ 
hibited grants from Hodilredus (Kthelred), a Kinsman of Kctbbi, 
king of Essex, A.D. 092 or 093; Canute, king of England, a.i». 
1031 ; Edwtird the Confessor, a.d. 104r); William llufus, a.i>. 
1088 ; Henry I. and his (jiieen Matilda, a.i>. 1102 and 1109, and 
othem. To all of these the origimil enmrs are allixeil. 

One of the earliest oxainjiles of handwriting atlt jlmlahle to any 
particular scribe, is a cliarter of Eadied, son of Kdward the 
Elder, writlen, as the instrument itself attc'sts, by the liaml of 
Duiistan, Abbot of Cllastonhurv, iu tlie year 949: a splendid 
Specimen of caligraphy (Cott. MS. Aug. TI. 57). Tlie custom of 
signing with the cross apjiears to liave ceased early in the 
twelfth century, when the u.se of .‘>eals In'cinue. more general. 
Edward the (Knifessor w'as the lirst English king who used a 
seal. The earliest exanijile. of a royal autograph known in this 
country, is the signature, of king Richard 11. It occurs once in 
the Cottonian library ((Vlt. MS. A\*sp. E. N1II. fo. 3), allixcd to 
a paper which concerns the Surreiider of llrest. It is Lt Uotj 
li. S. [Ricardns Secimdus|. There is anoih<*r document among 
the records at the Public Uccord Ollice, w ilh a similar .signature. 

In the iifteentli century exanijdes of the hand writing of royal 
and noble personages, mahi and female- ehielly signatures—be¬ 
come frequent. A few of the iiioni imjiortaiit of tlie.si- javseryed 
amongst the treasures at the British Museum may be n l'erreil to 
here, viz.:— 

Henry IV., A.n., 140r», J{. It. (Adik 19, 398, fo. 2.3). 

Henry V., a.d. 1421, JL It. (Ve.s].. V. XlIJ. to. 27, Vrsp. V. 111. f... 5). 

Edward IV., a.d. 1471, Vaster Chusyn Mdotvard It. (Add. AIS. 21, 
404.4). 

Edward V., a.d. 1483, It. F,. coiiiitcrHiKiied It. Utoucester (Add. Cli. 
6987). 

Richard III., a.d. 1485, Iticardus Hex (Add. Oh. 7927). 

Henry VII., a.d. 160G. Vre frvir. cousin ct ban pere linmf It. (.\dd. 
MS. 21, 404.9). 

Philippa, U. of rorliigal, cire. A.D. 1405 (Vesp. F. Til. fe.SG). 

Joan, (.'ounteBs of Wentmorelan<l, a.d. I40G (VeHp. F. Ill.), 

Kutlioriue, R. of Castih', A.D. 1412 (Ve.sp. F. 111. if. 39//, 40). 

Juquetta of Liuxeinbouri;, t. lien. VI. (IJarl. MS. 4431. lly-leaf). 

Margaret, Coimtesa of Salisbury, bclie.'ub d 1411 (Ve.sji. F. Xlll.fo. 8.8). 

Elizabeth of York, wile of Henry AHI. (Vesp. F. Xlli, fo. 49). 

Murgoi'ct Tudor, wife of Jus. IV. of Scotland, a.d. 1503 (llarl. MS. 
6086). 

Holograph letters arc not found before the latter half of the fif¬ 
teenth century. The earliest extant is jirobahly that of Margan-t 
of Lancaster, mother of Henry Vll., dated IfitH) (Vesp. F. Xlll. 
IF. (50, (jl**). I'lio National Library is rich in Irea.sui'es of this 
natui’e, probably no country in Euro])e can boast of a more 
jirecious collection of inanu.scripts, wliicb numliers, at the pre.sent 
time, 49,500 volumes, in addition to 38,500 cliartej-s and rolls. 
The Cottonian, Harleian, and Lansdownc libraries alone, contain 
a mine of literary wealth. Iu them, materials may be found in 
abundance for the illustration of the subject of this article. 

Ill the Cottonian collection are two noble volumes marked 
Vespasian F. Ill, and F, XIII.,in which are contained most choice 


and interesting examples of the hand-writing of English kings 
and nobility, from the time of Richard II. to the year 1612. 
Next to these, both in oixlcr of date and value, may be men¬ 
tioned a collection of similar documents, in four volumes, 
formerly in the library of the late Dawson Turner, Esq., and 
now numbered, Add. MS., 19,398, 19,399, 19,401, and 19,402. 
The aiitograjilm range between the reign of Henry IV., and the 
year 1768. The later volumes relate principally to Scotland. 

A like collection of valuable examples may be found in the 
L.‘uis<low'iic library, in three volumes, numbered 1236, 1237, and 
1238. 'I’he first of these contains autographs of English sove¬ 
reigns from Henry VIII. to George III., the others, letters of 
foreign kings and nobility between tlu* yi'ars 1561 and 1707. 

The H.arleiuii colle(;ti(in is parlii uhii’ly rich in the correspon¬ 
dence of eminent ])(!r.son.s. The three volumes mmibered 6980 
to 6988 are .among the choico.st, from their containing letters of 
b)ueeii Elizabeth (when ])rince.ss), James I., Prince Henry, 
Charles L, and Elizabeth of Boheiiiia, (^. Henrietta Maria, and 
others, between the years 1513 and 1655. To these may be added 
eigthtceii volumes of correspondence of eminent men aiul scholars, 
ehielly English, from a.d. 1500 to 1715. These latter are num¬ 
bered from 6989 to 6999, and fi'oni 7000 to 7006. 

It would be impossible to estimate the value—historical and 
otherwise—of these collections. Since the period wdicn they be¬ 
came the. property of the nation, additions have bi>en contimially 
made to tliein, as is shown by the following list of the more 
imi>ort.ant acqiiisiti(»ns relating to this c()untr 3 % others of hardly 
less inipoilunce liaving been niadc! of distingnislied personages 
of almost every Eui’tt]>eiui country and also of American pre- 
sidiaits, statesmen, literary men, &c. :— 

Enoi.axd. 

Royal and Noble: Add. MS. 21,401 (a.d. 1443-1791); Egert. MS, 1525 
(a.d.‘145()-I809) ; Add. 21,005 (A.n. 1451-1785); 12,093 (a.d. 1514-1838); 
5716 (Hon. V1II.-17G2). 

Divinoa: Add. MS. 12,101 (a.d. 1456-1738); Sloanc, 4274-4277 (A.D. 
1551-1780). Refonnora, Add. MS 12,100, 19,400 (IGth cent.). 

Nobility andGoiitry: Add. AIS. 1 1,712-11,757 (a.d. 1771-1780), signa- 
tun*.H only. 

Eiuinoiil persons: Egnl. MS., 1525 (a.d. 1434-1809); 1009 (a.d. 
1150-1809); Add. MS. 21,506 (a.d. 1586-1835); 27,952 (l8th coat.). 

StsUo.snion .and N«ddos; Add. MS. 12,097 (a.d. 1536-1G97); 15,916 
(.i.D. 1702-1771); 12,099 (a.d. 1701-1793). 

Military and Niivol lloroe,: Add. MS, 12,102 (a.d. 1580-1820). 

Literary Men: Add. MS. 28,167 (a.d. 1582 1852); 28,104; 21,608 
(a.d. 1G11-1.S24). 

l.uwyers: Add. MS. 21,507 (a.D. 1506-1850). 

Poets, Arf Isis, Actors, (. n(ie.s : Add. MS. 21,508 (a.t>. 1011 -1710) ; 12,116 
(A.D. 1753 1805); 27,925 (a.d. 1759 1839). 

Scotland. 

Royal and Noble : Add. MS. 19,401, 19,402 (a.D. 1525-1623). 

Kiiiiiicnt I’ersons • Add. MS. 2l,.505 (a.d. 1152-1785); 12,093 (a.d. 
1511-1838); 21,500 (a.d. 1586-1835). 

The following are among the more curious and historically in- 
teresling aulograjihic writings in the same reiiosiLory :— 

1. A line eojiy of the* ‘ Koniau du Sniut Graul,’ written in the 
14lii century, with the aigniitnrcH of Elizaln’lli ^Vo^dville, queen of 
lMl\v.ar<l J V.; Elizabeth and Cecil, daughtorB of the Baiiie king ; Itiebiird, 
Duke of GloxH'i'hter, Lady Jane Grey and othcru, upon the fiy-lcaves. 
(Koy. MS. 14 E. HI.) 

2. A ‘book of lIour.s,’ of the ]5th century, liiiving upon the fly-leaves 
llu‘ .autograph Higiiatun's of Henry VII. and Elizabeth nia queen, Henry 
VIII., Kutbenin' of Arragon, the rrinee.sa Mary, afterwards Queen, and 
other notable personages. (Add. MS. 17,012.) 

3. A lelltT Higneil by Lady Jane Grey announeing her entry into posses¬ 
sion of the kingdom of England (l-ansd. MS. 1230, fo. 24). This document 
was jnodueed against her at lier trial. Also a ‘ Manual of Prayers,' sup- 
iMwed to have been use<l by her on tlie Bcaflbld, (iontaining lines in her 
uaiidwriting addressed to tin*. Lieutenant of the Tower, to her father, the 
Duke of Suflblk, and Ijord Guildford Dudley, her husband, (llarl. MS. 
2342.) 

4. ‘ Seveiih'eii Que.stions and Answers about the Seven Sacraments, 

itli the King’s (Henry VIII.) Objections.’ In his own handwriting. 

(Cott. MS. Ckvq). E. V. fo. 30.) Other Papers concerning the Reformation 
of Ui(! Church, by the King’s liaiid, arc iu tho anme volume. 

5. The original bull conferring tho title of ‘ Defender of tho Faith' on 
Henry VIII., a.d. 1521. Signed by Leo X. (Cott. MS. Vitoll. B. IV.) 

0. ‘The Diary of King Kdward VJ.' (Cott. MS. Nero, C. x.) ; a ‘Treatise 
against the Papacy’ (Add. MS. 5464); ‘ Texts of Scripture * (Add. MS. 
9008); ‘Themata’^ (Add. MS. 4724), all in tho handwriting of tliat 
king. 

7. A ‘book of Prayers’ composed by Q. Catherine Parr, and trans¬ 
lated by Q. Elizabeth (when Princess) Into Latittf French, and Italiafh 
witii a dedication to tho King. Entirely in her own handwriting (Roy. 
MS. 7 D. X.). Several letters to her brother Edward VI., most elegant 
specimens or caligraphy (Horl. MS. 6986). The draft; of her letter to the 
House of Commons reproving them for their interference in the Sue- 
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cesBion. ([Cott. Ch. iv. 38.) A volume of letter# written to James L, two 
of wliich instance her duplicity with regard to Mary Q. of Scots. (Add. 
MS. 23,240, ff. 61,67.) 

8. The Original Draft of the Will of Mary Q. of Scots, the greater 
portion in her own handwriting (Cott. MS. Vesp. C. xvi. f. 31). 

9. The ‘Basilicon Doron’ of James I. (Koy. MS. 18 B. xv.), a Para¬ 
phrase on Revelation (Roy. MS. 18 11. xiv); Versions of various Psalms 
(Hoy. MS. 18 B. xvi); Minor Poems (Add. MS. 24,196), all in the hand¬ 
writing of that Ring. Also his eclebnitcd Correspoiidenec with Princ-c 
Charles and the Duke of Buckingham (Harl. MS. 6987). 

10. Writings of King Charles I., when I’rinco of Wales, viz., a Selection 
from the Classical Latin Poets, iutitled ‘ Plores Plonim ’ (Roy. MS. 12 D. 
viii.). His letters when King, and during his captivity at Curishrooke 
(Harl. MS. 6988; Egcrt. MS. 1533). 

11. The Carte Jilanche, sent by Chark'.s II. (wlien Prince of Wales) to 
the Purliament to save his father’s life (Ilari. MS. 6988, lo. 222) ; Letters 
to the Duke of Newcastle, in one of which he advises his Clraee “never lo 
take ii^'sic.” (Same MS. fo. 101.) 

12. Tlie Original Dmiositions of James II. (when Duke of York) of his 
marriage with Anne Ilyde (Add. MS. 18,740). 

13. The signature of Her Majesty (iueeii Victoria when four j ears old 
(Add. MS. 18,204, fo. 12). 

14. The signjiture of William Sliakspere to a lea.se to Henry Walker, 
of London, of a dwelliug-hous(! at BhieklViar.'?, a“ 161.3 (Kgert. MS. 1787). 

Ii5. ‘The Masque of tlucones,’ by lieu Jon son. In the neat autograph 
of the author (Hoy. MS. 18 B. xlv.). 

16. The original Article of Agreeniont for the sale of the copyright of 
* Paradise liost,’signed by Milton (Aihl. MS. 18,861). Also a signature 
of tlie same in the Album Amirnnm of Christopher Arnold, dated 1651 
(Egert. MS. 1329, fo. H5'-). 

17. The original Translation of Homer, in the handwriting of Pope, 
W’rith'H upon haeks of letters. (Add. MS. 4807—4809). 

18. Original draft of Dr. Johnson's celebrated LetU'r to Lord Chesturndd 
(Add. MS. 6713). 

19. The Sket(!li of the Battle of Aboukir, drawn by Nedson’s left hand, 
1803 (Add. MS. 18,676). llis Letter written upon the eve of the 
battle of Trafalgar—found opem upon his desk after llie action (Egert. MS. 
1614). 

20. An Enumeration of th(! Cavalry under the eoinniand of the Duke of 
Wellington, previou.s to the butt hi of Waterloo, in the Duke’s own hand¬ 
writing (.‘\dd. MS. 7140). 

21. Letters from the eelehruled “Junius" to Henry Sampson Woodfall 
Add. MS. 27,774). Other papers with autograph notes (Add. MS. 
7,776). 


To the foroj^uiiig may he lulded a s(dectiun (»f aiito;,M‘n))ha of 
celebrated per.soiiH. TIuksc juarked with tin uftterinf: (*) are e.x* 
hihitedto the public iu the yaluon of the Mauuscrijd Dejiurt- 
liieiit. 

* Addison, Add. MS. 7041, fo. Ill; Egcrt. MS. 1971. 

•Angelo, Michel, Hgert. MS. 1977; Add. MS. 12.106; 21,907; 
22,731; 23,139—142; 23,209; 23,298 (Letlers, Poem.s, and Menioraiula). 

* Anno, Queen, Lansd. MS. 1236, fo. 163; Add. MS. 6015,^ fo. 16. 
Aii'ioii, Adinmil, Add. MS. 16,966—967. 

• Ariosto, Add. MS. 12,103; 25,036. 

Alterbury, JHs/iop, Add. MS. 6113, 5144. 

* Ba(U)n, Erancis, Lord I'erulum^ lliirl. MS. 6996, art. 100. 

Beethoven, Add. MS. 14,396, fo. 1. (coinposition). 

Benbow. Admiral., Add. MS. 12,102, fo. 6. 

Bezu, Ilarl. MS. 4935, fo. 28. 

Bloomfield, Robert, Add. MS. 28,266; 28,268. 

* Boileiiu, Add. MS. 21,514, fo. 11. 

• Boleyn, Ann, Queen, Colt. AIS. Vesp. F. iii. fo. 15*». 

Bolingbrokc, Lord, Add. MS. 4804, fo. 96 ; 23,206, art. 18. 

* Bonaparte, Napoleon, Egert, MS. 17, fo. 16 (us Lieut, of Artillery), 
Add. MS. 21,407 ; 22,130; 22,723; 23,(M)3; 23,004 (as Emperor). 

Bonaparte, Louis Najmleon 111., Add. MS. 22,723, art. 15. 

Borgia, Csosar, Egert. MS. 2016, fo. 26. 

Borgia, I.ucretia, Egert. MS. 2016, fo. 29. 

Bossuet, Egert. MS. 33; Add. MS. 23,206, art. 16; 24,421. 

Bradshaw, John, Lansd. MS, 1236, fo. 97. 

Buckingham, Villierfl, J). of, Haii. MS. 6987, ff. 28, 134. 

Buffon, Egert. MS. 33. 

* Burghloy, Lord, Lansd. MS. 102, fo. 1. 

• Burke, Add. MS. 22,130, fo. 10 ; 23,206, art. 1C. 

• Burns, Egert. MS. 1600 (autobiography) ; Egert. MS. 1056; Add. MS. 
22,307 (Poems and Letters), 

Bute, Lord, Add. MS. 6833. 

• Byron, Lord, Add. MS. 22,130, fo. 95; Egert. MS. 2027 (‘Cliilde 
Harold’); Egert. MS. 2028 (‘British Bards,’ with notes); Egert. MS. 
2030 (Speech in Ho. of Lords). 

Cagliostro, Egert. MS. 47. 

* Calvin, Add. MS. 12,100, fo. 6. 

Camden, Cotton MS. Jul. C. iii, ff. 58—65. 

Campbell, Egert. MS. 2007 (‘ Pleasures of Hope'). 

• Caroline. Queen of George IT. Egert. MS. 2042 B. 

Caroline, Queen of George IV. (as Princess of Wales), Egcri. MS. 982; 
1177; Add. MS. 18,738, fo. 206 ; 26,664. 

Carracci, Lodovico, Add. MS. 23,744, fo. 4. 

Casaubon, Is., Add. MS. 23,101, fo. 3. 

♦ Catherine of Arragon, Egert. MS. 616; Add.’MS. 17,012 (signature). 
Catherine de’ Memoi, Egert. MS. 5, fo. 33; Add. MS. 20,779. 

• Catherine II. of Add. MS. 21,520, fo. 81. 

Cellini, Benvenuto, Add. MS. 23,139, fo. 12. 


* Cliarles I., when Pr. of Wake, Harl. MS. 6987. 

„ when King, Hurl. MS. 6988; 11,252; 18,983; 18,992.» 

• Charles II., trhen l*r. of Wales, Tlarl. MS. 6988. 

„ when King: Lansd. MS. 1236, ff. 121,125; Slo. MS. 1519. 

• Ch.ark’s V. of Spain, Egert. MS. 1047, fo. 8. 

Charles IX. of Fra nee. Add, MS. 20,779, fo. 7. 

* Clmrles Xll. ofSueden, Add. MS. 21,529, fo. 12. 

Chesterfield, Lord, Fgert. MS. 201. 

Christine, Queen of Sweden, Egert. MS. 28. 

• Clarendon, Lord, Add. MS. 22,578 (Diary). 

CohlMitt, Add. MS, 22, ‘J06 ; 907. 

Coleridge, Add. AIS. 27,901 (Pocknt-book); 27,902 (Poems). 

* Cook, Captain, Add. MS. 27,886 (L«)g-book). 

• Corneille, Pierre, Add. MS, 21,614, fu. 9. 

Co.simo II., I>. of Vlorenee, Add. MS. 22,3;M. 

Cowj)er, Add. MS. 21,666 ; 24,161; 24,156. 

* Crannier, Archbishop, Cott. .MS. Ch‘op. E. v. fo. 329. 

* ('ronnvell, Slo. MS. 1619, fo. 156 ; Harl. MS. 6988. 

* Darnley, Lord, Cott. MS. Vesp. F. iii, fo, 37>>. 

Dee, Dr., Roy. MS. 7, C. xvi. fo. 168 (‘ Thaluttoeratia Brettunike ’), 
D’Eoii, Chevalier, Add. MS. 27,937, fo. 27. 

* Descartes, Harl. MS. 4933. 

Digby, Sir Kenclin, Cott, MS, Vesp. F. xiii. fo. 232. 

Dnik(!, Admiral, Harl. MS. 7002, fo. 14. 

• Dryden, Add. MS. 12,112, fo. 1. 

* Duiistaii, St., Cott. MS. Aug. 11. 57 (Charter). 

* Diinsr, Albert, Harl. MS. 4936, fo. 41; Add. 5228—5231 (drawings). 

• Edward rV. King, Atld. MS. 9818; 21,401, fo. 4. 

* Edward V.-, Add. Ch. 5987. 

♦ Edward VJ.-, Harl. MS. 6087; Lansd. MS. 1230, fo. 16. 

* Elizabeth, Queer, Lansd. MS. 1236, to. 36. 

* Erasmus, Harl. MS. 49.35, fo. 27. 

• J-Wx, Devereux, Karl of, Harl. MS. 286, fo. 144; 6992, fo. 19. 
Fairfax, Family of. Add. MS. 18,979. 

Fairfax, Thomas, J.ord, Add. MS. 26,708 (Memorials of the Civil War). 
Fenelon, AbW, Egert. MS. 36; 1617 ; 1661. 

* Fox, Ch. J., Add. MS. 12,099, fo. 7. 

* Francis I., Cott. App. 48, 

* Franeis, Sir Philip, Ad<l, MS, 27,467 E. 

• FranUiri, Benj., King’s MS, 201; Add. MS. 21,506, fo. 65. 

* Frederie, tlu* Great, Add. MS. 12,096, fo. 1; 6846 (var. writings), 
F’nalerie, Ih of York (brother to Geo. IV.), ,\dd. AlS, 20,023 (transla¬ 
tions of Cieero’s lett(‘r.s). 

♦ Galilei, Galileo, Egert. MS. 48; Add. MS. 23,139, ff. 39—45. 

Gurriek, Add. MS. 21,608, fo. 14. 

* George I., King, Add. MS. 22,0f6, fo. 26. 

• George II., - —, Add. MS. 22,046, fo, 28; 27,513. 

* George III.,-, F.gt'it. MS. 982; Add. MS. 27,643; 27,914; 19,689 

(ehihlren of George ill., and William, Prinee of Orange). 

George, Frinee of H ales (aft. Goo. IV), Add. MS. 20,079 (translations 
of Cieero’s letters). 

• Gruh.tin, Mary, of Montrose, Slo. MS. 1619, fo, 36. 

• Grey, Lady Y.xw, Lansd. MS. 1236, fo. 21. 

Grotius, Egert. MS. 1863, art. 6. 

* Gustavu.s Adolphus, Atld. MS. 21,629, fo. 4, 

* Hampden, Add. MS. 5016, fo. 62. 

Handel, Kiug’.s MS. 317 (eoneurtos in seore). 

Hatton, AVrChr., Harl. MS. 6993, fo. 21. 

Heinsiua, Nic., Add. MS. 21,626. 

AJenrielta Mari.a, Queen, Harl. MS. 6988; Add. MS. 18,738, fo. 117. 

* Henry IV. of Franee, Add. MS. 5473; 19,272, fo. 38. 

• Henry \\\.'of England, Add. MS. 21,404, fo. 6. 

* Henry VIII.-, Cott. MS. Vesp. F. xiii. fo. 71; King’s MS. 9; 

Royal MS. 2 A. xvi. (‘ Hours' iiml ‘ Psalter’ with marginal notes). 

Henry, JV5nr of Wales, Cott. MS. Vesp. F. iii. fo. IIA; Hurl. MS. 
7,007—7,009 (letters lo him, with dnifts of rejtlicB). 

•Hogarth, Add. MS. 21,608, fo. 16; 27,991 (Autobiography); 27,992; 
993 (‘Analysis of Beauty’). 

Hollar, Add. MS. 21,160, fo. 1. 

Hyde, Anne, Add. MS. 18,740 (Depouition of marriage); 15,900 (note¬ 
book) . 

Ireton, Heniy, Slo. MS. 1619, fo. 131. 

• James 1. of England, Cott. MS. Vesp. F. iii,, fo. 38^; Harl. MS. 
6987; Add. MS. 63(!2, fti. 43. 

• James II. as Duke of York, Lansd. MS. 1236, fo. 168. 

„ ns King, Add. MS. 6015*, fo. 31; 28,224. 

• James (III.), the (Hd Fretcmler, Add. MS. 20,661; 21,404, fo. 16. 
James V. of Seotland, Cott. MS. Yc.sp. F. iii., fo. 68. 

♦ JohiiHon, Dr., Add. MS. 5159,fo. 44; 12,070 (Tourin Wales); King’s 
MS. 306 (Irene). 

• Junius, Add. MS. 27, 774—788 (Lottera and notea). 

KncUer, Sir Godf., Add. MS. 4293, fo. 17. 

• Knox, John, Harl. MS. 7004, fo. 1. 

Latuncr, Bishop, Cott. MS. Cleop. E. iv. fo. 139; Add. 19,400, fo. 12. 

♦ Leibnitz, Slo. MS. 4051. 

* Leiecater, Dudley, Earl of, Egert. MS. 1694. 

Linnmua, Egert. MS. 2037 ; 2038 (Autobiography). 

• Locke, Jolm, Add. MS. 28,728; 28,763; 28,83o; 16,642 (Diary). 
Louis XII. of France, Lansd. MS. 1237, fo. 37. 

Louis XIII.-, Add. MS. 18,741, art. 46. 

♦ Louis XIV.-, Add. MS. 12,094, fo. 20. 

• Louis XVI.-, Egert. MS. 1608 (2). 

Lovat, Lord. Add. MS. 24,156. 

• Luther, Martin, Harl. 6989, fo. 68; Add. MS. 16,742; 16,976. 

* The original Warrant for the execution of Charles I. is preserved at 
the House of Lords. 
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JIuintt'Dou, Mad, dc, AM. UH. 20,018- 920. 

Maria D’Ksto, Q. of Jams 1/., Add. MS. 18,738, fo. 172. 

* Mario Antoinette, ligert. MS. 1608. 

* Mnrlborougli, Dukfof Lansd. MS. 1230, fo. 2.51; Add. MS. 12,602, 
fo. 4. 

Marlborough, 71wr/tcss of Egori. MS. ICiOo; Add. MS. 12,114. 

•M.nry I. of £n(/latid, l.nnscl. MS. 1230, fo. 20 ; Add. MS. 0362, fo. 30. 

* Mary, Q, of HcotHf Cott. MS. Vesp. E. ixi., fo. 71 ; Cftlig. 11. viii., fo. 
329; (!alig. C. i. ; Lanad. 1230, fo. 22; Add. MS. 19, 401, art. 18. 

Mary of Modena, Qaem of Jitawn IT.., Ad<l. AIS. 18,900; 28,224, 22-5. 
Mary, Q. of Willium JIL, Add. MS. 18,738, fo. 140. 

Mazarine, Cardinaf Eg(>rt. MS. 31. 

Medici Family, Adtt. MS. 21,.510; 23,721. 

* Melanethon, riiilip, Add. MS. 19,400, fo. 1. 

Mendelssohn, Add. MS. 14,390, fo. 33 (mus. coinposition). 

Metastasio, Kgert. MS. 49. 

* Milt.m, Kgeit. MS. 1324; Add. MS. 18,801 (Mgnatures). 

* Moliere, J. JS. 1»., Add. MS. 24, 419, iirl. 2. 

* Monmouth, Janie.s, J)uke of. Lansd. MS. 123(5, ft*. 222; Kgod. MS. 
1627 (poeket-hook). 

Montfaueon, Add. MS. 23,101, fo. l.j. 

Montmorency Family, Add. MS. ‘21,211. 

Moore, Thomas, Add. MS. 27,42') (A—C) ; 19,.50!) (MLbidie.s). 

* Mure, AVr Thos., Cott. MS. (Meoj). F. vi., to. 182. 

Mozart, Add. MS. 14,390, fn. 1 (mus. etim])osiliun). 

Mnratori, Egert. MS. 60. 

* Nelson, Egert. MS. UU l ; Add. MS. 28,333. 

* Nowt»)n, iSir Is., Add. MS. 12.37, fo. 62. 

Norfolk, Jlenry Howard, 7)«/< of Cott. ;MS. Ve-'^p. F. .viii. f.). 786. 
Ormond, J.'imeB Butler, liahr of^ AM. MS. 20,481. 

I’an-, Catherine, Q. of Jloiri/ \'Ill. l.ansd. INIS. 1230, fo. 9. 
raslon Correapondeiiee, Add. MS. 27,443-110. 

* Feiin, William, Add. MS. ‘23,217, fo. 11. 

* Peter 1. {the Onat), Add. MS. .5016*, fo. 8 ; ‘28,161, fo. 130 ; ‘28,166. fo. 
2. 

* Philip II., X. of tSpaiiiy Egerl. MS. 1803, fo. 2. 

Piomho, Sehastiano del, Add. MS. ‘23,711. 

* I’itt, William, Add. MS. 0833 ; 9314 (o.s 7i'. of (’halhaot). 

Pole, Cardinal, Cott. MS. I’iHis H. ii. Id. 177;' Hurl. MS. 0989, f... 78; 
Egert. MS. 1998. 

* Pope, Alexander, Egerl. MS. 1917; Add. MS. 7121,1... 13; 12,11.3. 
Porteufi, Jiisho)), Add. MS. 27,9.37, fo. 32. 

Poussin, Add. MS. 21,611, lo. 6; 23,711, fo. 2. 

* Prior, Mattln'w, Add. AIS. r2,112; 21,608. 

* Ihveiiu!, Add. m. 21,614, fo. 17. 

* Raleigh, A'/V W alter, Slo. MS. 1619, fo. 137. 

Kamsay, Allan, Add. MS. 12,116 (j.oetkal iiddres:.). 

* Reinbramit, Add. MS. 23,741, fo. 3. 

* Richard 111. of Mtufhmi, Add. MS. 19,398, f<.. 31; Add. Ch. 7927. 
.Richard, It. of (PJanlagenel), Coll. .MS. V<‘sp. F. iii. Id. 7- 
Roclu.'.ster, J'Uu'l of Ilarl. MS, 7003, fo. 226. 

* Rousseau, Add. MS, 4926 (‘Juge di- Jean .Iae(]Ues’). 

* Kuhens, Ad«l. MS. 21,614, fo. 4. 

* Rupert, Slo, MS. 1619, fo,‘29; Add. MS. 18,980«!)82 ((Jorre- 

gpondeiice). 

Bealiger, Add, MS. 23,101, fo, 11,12. 

♦Seott, AV Walter, Add. MS. 1‘2,116, 22,130, Id.-;, 97, 98; 27,937; 
Egert. MS. 1001 (Kenilworth). 

Sovmour, Arabella, Cott, AIS. T«.<p. F. iii. fo. Of; Hail. 7003, fo. !i2. 

* Shakspere, Egert. MS, 1787 (.signaluiv-). 

Shelley, P. B., Add. MS. 22,130, fd. 91. 

Shenstone, Add. MB. 28,‘2‘21; 16,913 (Ihe ‘ Siniir-h.).v’). 

Shov'el, A'/> Cloudesle)', Add. MS. 12,102, fo. 3, 

« Sidney, Sir Philip, Jlarl. MS. 286, fo. 237; A.ld, MS. 12,102, fo. 1. 
Soulhej', Add. MS. 28,003; 28,096 (‘.Tuan ol Are’;. 

* Spenser, Edmund, Add. MS. 19,869. 

Stanislaus I., If. of Tuland, Egert, MS. 29. 

* Sterne, Add. MS. 21,608, fo. 20; Eg('rt. MS. 1610 (‘Seiitimnilal 
Journey’). 

Suflolk. Henrietta, Oouutrmt of AM. ]M,S. 22,626-630 (Corre.-poiub-ncc). 

* Swedenborg', Emanuel, Add. MS. 27,467, 11. 

* Swift, Add. MS. 4804—4806. 

* Tasso, Add. MS. 12,0-16; 12,109; 12,0-15 (‘II Mal].iglio aecond.i’); 
23,778 (‘Torismondo’). 

Tii-abosehi, Eg<Tt. MS. 61; Add. MS. 22,010. 

'J'uronne, Marshal, Egert. MS. 30. 

* Van iJyck, Ilarl. MS. 493.5, fos, 30, -16. 

Vega, Lope tie, Egert. MS. 647, 648 (comedite). 

Viuei, Leonardo da, Arund. MS, 203 (note-bonk). 

* Voltaire, Egert. MS. 42; Add. MS. 22,010; 2.3,730; Egert. MS. 43 
(‘ L’Enfant Prodiguo ’). 

Walpole, Horace, Add. MS. 6962 ; .59.53, 

Warecck, Perkin, Egert. MS. 016. 

Warburlon, Add. MS. 12,113. 

* W’ashiugton, Grncral, Add. MS, 6767 ; 22,1.30; 27,937, fo. 1. 

* Wellington, Jhtke of Add. MS. 12.10*2, fo. 8 ; 21,601; 23,239 (2). 
Wentworth, £. of Siraf'ord, Add. AIS. 22,196 (Corre.spondenee). 

* William 111. {as Tr. of (Iramji), Add. MS. 21,492, 21,493. 

„ (as Kitiff), Add.’ MS. 4748 ; 2-1,906; Kgert. MS. 1172. 

* Wolsey, Cardinal, Lansd. MS. 1230, fo. 12. 

Wren, Sir Christ., Add. MS. 18,898 (Report on the Monument). 

(Ample materials for pursuing the subject of Handwriting are furnished 
in Ms, Bond’s new ‘Glnsa-Cntulogue of Manuscripts at the British Museum, 
under the head of Letteus.) 

Tito first cullectors of AlitograRlis were tlie German stmlentB of 
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the nixteciitli centurj^. An o'blong octavo boolc, of a. portable 
size, was ii.sed for tins y)ur])osi;. In describing one of thoBo in the 
Harleiun collection (No. .933), AVanley quaintly oUserves, “it i.s 
one of those which the Germans call A]])unis, and are much used 
by the young travellers of that nation, wl»o commonly ask a new 
ac(piaiiitance (even jit the first meeting) to Avrite some sentence 
therein, with a comjiliment to the owner’s le-aming and good 
soiiKO, whicli <lonc tlie nanie.s gotten .are laid before the next new 
face, and tile young man ujion all occasions, esj)ecially at his re¬ 
turn, Ity these Hands dmiion.strates what good compjany lie has 
kejit.” *()f these* ‘ Alha Amiconiin,’ as the books are called, tlie 
Hrili.sh Museum ]!o.*;.s(‘.s,ses no fi;\vev tlian six hundred examples, 
extending in <late fiom the yixir L6.64 to 171)0. They arc prin¬ 
cipally to he found in llie lOgtalon lahr.'iry hetween the numbers 
1178—141)9, jind JoBO-l(;()7. Many of these are c.vtremely 
valmdde, and contain, imlepeiidontly of rare autographs, well 
executed jiortrail.s, and diawings ilhistralive of student lile in Ger- 
nniny. Fail de.-crijilioii.s of lliis v.'iluable collection may he secai 
in Air. IJond’.s new ‘ Gl;iss-Catalogue of tlje AIaniiscri[)t.s,’ iindef 
Ihe head of A 1.151!ns. Some of Ihe eln>iee.d. siiecimciis are in the 
Sloiiiii- collection, numbered 8.61, 341.6,341(5, and 2035. Of the.se 
the first Volume commences with the autograph of tlie Dm*. 
«rAleneon, .suitor to (.)iu*en lOlizalteth, which i.s followed by 
ollu-rs of eiiiiiieiil Frenchmen of that ])eriotl. The second is 
chielly devoted to the lui'nibers of the family of Brunswiidc- 
Lunei'urg, with the armorial hearings of the writers lieanti- 
fiillv ])ainletl. The third volnmi* belonged to Charles do Ho.sv, 
aiul ('oiilains the signatuiv.s and mottoes (d‘ the ])riiices Jlenry 
an<l Charh'.s, and the princess I’lli/alielh, written in 1(509. 

The ]trece<ling are Hie albums <4’ courtiers and di]>lomati.stH ; 
those, ol scholars and students an- less pretending in nvanufac- 
ture, but ))yno iin-an.s le.ss vali)al)le asto tln-ir contents. J’.y recent 
jtiirchasi*, Ihe 'J’ciislees lia\'e aeciuired, amongst others, two 
l)ighl\ inten-4ing aut<igra])lis—one of the j)oet Aliilon (Kgert. 
AIS. j:529 lo, 8.“)’’), the otlier of William blarvey, the discoverer 
of the circulation of the bhxul (Aild AIS. 23,105, fo. 38). 

The throe greatest eolleelors of their day Avei’e Sir Thomas 
Hodley, Sir ItobcH Cotton, and Ihdiert Harley, I'larl <d“0.vford, 
(■lie foiimlers of (he wi-ll-hnowii lihi-aries called after their name. 
Next to these may 1)0 mentioned tiie collections of Sir Symond,! 
D’F.we.s, lVt(-r Le Kev<*, JIalpli Thoi-esby, Ks(j., Sir \Villiam 
Alu.-igrave, .lame.s Bindley, Fs(p, Dawson Turner, iilsq., William 
Dpcotl, K-'q., and Sir Tlionias l'hilli])])s, Bart, whose sple.iidid 
lihniry vies in si/e, if not in ini)iortance, with tliose of the thre(‘ 
great collectors nanu‘<l above. At the ])reRent day the iiann-s of 
i*. OX'allaghan, Ksip, G. Alanners, Esep, and .luhn Young, hlsq., 
stand in the foremost rank of the many who indulge in this ]»lea*-!' 
ing occupation. The eagerness exhiliiti'd hy amateurs iumodeni 
times to obtain—at almost any cost--choice and rare examples of 
the hand-writ ing of great 2 iersonag(‘s, has induced many elever 
lull unprincipled men, to satisfy tlii.s jiardonable Inil injudicious 
<'raving, hy forgery juid imilatioii. The hi.'-tory of the Chal- 
lerloii (llowley) and iieland (Shaks-|)erian) forgi-rie.-? is well 
known. Exaiii]»le.s of tlit'se muv be si-en at tin*. British Alnseuui 
(Add. AIS. 57(5(5 a (*. 24,890, 2’l,W)l, and 12,051). There like- 
wi.-e is de])osited the volume containing the so-called Byron and 
Shelley Gorres[»(mdeiice, the. doubtliil authenticity of which 
engaged the .attention of the literary world in the year.** 1862 
- .53. The volume is numlKwed Add. AIS. 19,37'7. Tlu'^e 
utb‘mj)t.s at imilulion, however, fade into insignificance before 
the liandiwork of tho.se princes of forgers, the late Conslan- 
tiiie Simonides and A’raiu-Lucas, of Baacal-Newton notol'ie^^^ 
The lattt5r executed no less tlmn 27,000 miiiiUBcriptB, piupoi’t- 
iiig to he AAiiUeii by renowned ])ersonage3 from Julius Osar 
down lo the pre.seiii century, the whole of whieli he succeeded 
in di.sp().siug ot to AI. Gha.sl(!s, IIkj celebrated Krepch mathema¬ 
tician, for 14,000 francs. He wa.s iletec.ted and tried in Altticli, 
1870, and sentenced to two months’ iiupi-isoiiinent. 

Thanks to the imitative arts and to pliotography, we can 
now prec-ure copies of autogniphic writings so perfect, that 
they can, in some .sort, hold ]»iace with the originals, whilst 
the'cost of j)roducti()H is comjiaratively insignificant. 

It is believed, that tlie first 5vork ])iib]i8hed in this country 
in which a scries of lac.similes of autographs was given, was 
Sir John Fcnn’.s ‘Original Letters of tlie Paston Eauiily,’ 
w'hicli appeared in 1787. This was followed in 1788 by 
Thane’s ‘ British Autography,’ which consisted of the portraits 
of royal and illustrious peu'sonages with their signatures only. 
In 1829, a most important work of this nature was published 
under the able superintendence of Mr. John Gouch Nichols, 
with the title of ‘Autogmphs of Royal and Noble Person-' 
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ages.' The facsimiles, admirably executed, were ewgraved new avenues to wealtli were opening everywliere daily, hut 
upon copper plates, a urcjcess, liou'e-ver, which neccssaiily reii- chiefly in the way of great public works. Railways, but little 
dered the work a costly one. "When lithography came into iinderstootl tis yet, in ieH})ect of their power of creating traffic, 
use, the Messrs. Netherclift, father and son, a])j)lied it to the devehj]»ing industry, and multifdyiug wealth, W'ere, never- 
production ot a series of well and faithfully cx<‘ented works, in theless, already ]iroiuiBiiig more than had ever been experienced 
the following order of ])ul)licatioii :—'Autographs of Kings and in the course of sound eutcrju’isc;. The desire for the promotion 
Queens and Eminent Men of Great Britain,' Loud. 1835. fol.; and coiistnietioii of these undertiikings was giwving to a mania. 
‘Autograjih Letters of Illustrious English Eeinales,’Loud. 1838. 1‘arlianie.ni duiing the years 184;i, 1843, and 1844 had been 
fol.; ‘ Collection of 100 Autogiaph Letters,' Loiul. J840. 4to.; <lealing with railway legislation casually, and therefore somewhat 
‘The Autograph Miscellany,' Loud. 18^5. foh ; "J’he Hand- hliially ; conferring and refusing pou’ers, imposing or relaxing 
Book to Autograjdis,’ liond. 18(52. 8vo.; ‘TJjo Autograph restrictioj)S, W'ith the arbilrarinesH and seemiug caprice to be 
Souvenir,' LoluL 18G5. fol. Other works jmhlisbed in this ex]»ected from sided l oiuiiiiltees, ditlereutly coiu]K)st!d of cautions 
country are :—* The. Autograph Portfolio,’])y — Glyun, Loud, or of sanguine uiembers of I’iirliaiiieiit, and proceeding siiniil- 
1837. 4to. ; ‘ Historical and Literary ('uiiosities,’ by (.). J. Smith, taneously, without a single priiicijile, rule,, or p^irpose laid down 
E.S.A. Loud. J852. JLo. ; ‘ d’lie, Autogra}>liic ]\iirror,’ Lojid. by any autliorily for Iheir giiidauce. Tt wu.s this stall* of things, 

I i 8(55.] fol.; ‘ The Autographic Album,’ l>y L. B. Phillips, iinjioi ting much id‘ the ehaiice ami hazard of the gaming-table, 
Loud. 18f)G. 4to. into what should have been the healthy and well-directed 

On the Continent tlie earlie.st work on aiitogra]diic writings exertions of national enter]aise, which aggravated speculation to 
is a little volumi! in JGnio, uillioiit date, entitled, ' ]/Art de luiwholesonie e\re,s.s, and extorted from conscientious niemhers 
jnger dii Caractere,’ curious lor its illustrations, consisting of 24 of both Houses, coinjdaiiils that I'arliaineiit liad done nothing to 
jilates exhibiting facsimiles of writing of eminent and other ensiirii uniformity of legislation to regulate and even control 
poisons, correctly taken from the original autograjili.s. Sulwe- the jiiultitiide of sclieines that waited to receive form, life, and 
([Uently, in 1804, a work a])})ean d by CJui.slojdier Murr, under ,'iuthority at their hand.s. 

the title of ‘ t ■hirographa jieivuniirum celebvimn,’ but it was Tlie.se eoinjtlaints, touching what was a commonly felt evil 
never completed. This wa.s followed by a more iin]»ortanl pub- and ]tres.sing necessity, ])roduced at. length the serii's of statutes 
licatioii, 'Les Couteni]ioraiues elrangers,’ by ]\L Motte, and in of which “The liaihour.s, ('lauses Act, 1847,” is one; the 
18451, by the well-known ‘ lsogja])hie lies Jlonnnes celfbre.s,’an cominon ])ur]«).M* of a.ll of Ibeni being well expi'e.s.sed in the 
excellent wovk in 4 vols. 4(o, tin* joint I'rodiirlion of MM. ]treaml»le to Ibis ; “ ^Vller<■:ls it is exj edii ut to comju'ise in one 

IVrard, Tremisot, and Pertliiej*. Act lUindiy ]uovisioiis usually contained iii Acts of Parliament 

The remaining [iiibliratioim of iniiiortauce are :—'('ollectioii authorising the const ruction or improving of harbours, docks, 

d'Autograjdu's Kac.simile.s de personniigi*s nnir(]nanls de la lb*- and ]»ier.s, and Dial sis well for avojiling the nece.s.sity of repeut- 
Yoliitiou Krsun,*3U.se,’ J)i'UX(*lles, 8vo. ii. il. (im]ierl’.) ; ‘ b-ono- ing sucli ])rovi.''ions in esich of the si.'veral Acts relating to such 
graphic des Contem]iorsxin!-',’ ]i;ir p. S. Delpei-h, Par. I-:5;2. 2 undertakings, sis for ensuring gresiter unirormity in the jwovi- 

vols. la. fol. ; ‘(’lioi\ de Jdoneaiix de Fsic i-imile,’par Kiigene .'■ions lliem.-'elve.s, Beit enaCed, iS:!*,, that t his Act shsill extend 
Cassiii, Par. 1837. 8vo, ; ‘ ■psii*simili*s von llsmdsehrifl“n lie- only to suidi hsirbonr.s, docks, or ])ier,s a.-i sljsill lie autliorhsed liy 
riihniter Manner, &i*.’ A. .1. P. Nsitsui, I'ljecht, 18557. 41o. any Act of Psirlisunent herealter to be pas.-ed wliii’h shall be 

‘ (V'lebrites eontempomine.-i,' par Msid. I)el]iet li, Par. IM2. Jsi. incorjiorsited tberewitb.” 

I'ol,; ‘ Sammlung Flisloriscli. beniliniieii Autogr.ipli' ii,i^c." Slntl- 'I'lisit jisirl of the statute relating to the eoiistruction of ihciiSO 
gsirt, 181G, thick 4to. uork.s pro\ ide.-; for tlio coinjien.^alion of owners for lands taken 

A thin octavo volume, eoinjiilcd by tlie l.iti* Daw.^on Turner, or injnrioush sillected ; fir the correction of errors and umissiona 
of Vannoulh, and ]iublislu*d in tin* year I.'-' with tin* title, in plans ; stud fontloP tlie e.M*cntion of works and of sdlersitinns 
‘Guide to the Historistn, tin* Blogrsipln r, lla* Anliipniiy , tin* ly reCeieiice to tin* eoimeiit of tlie ilejisirtinents of Woods and 
'!^l;ln of Literary Cbriusily, and the Colleei..)* of Anlograpiis, to- Inn-ests sind tin* Admiralty, 

wsivils the Veritic.ilion of Manu.s( i'i]it'.,'will be fluiul a Milusible S(*i.*li(in:-i su(*i*e"'l providing for the siccommoihitiim of the 
viiih' 'iin'ctiiii for sinniteiiis. ollicer.s of cusluins, fu* tlie, lusiintensmce of life-boats and life 

HANGING, llV, SI subject tieao d of in wiirk-; on jireserving sipjiarsitus, and for tlie (‘(instruction of aii etlieieut 

fiVeusic medicim*, under tin* several heads of sii--]icn.-;ioii by;i(*(*i- helf-registe.iing tide gsuigi.* and buronii*ti*r at the works, and for 
dent, suieide, or liuiiiieidi'; togellier with tin* marksoi'sign.s that, tlie tsikiiig suid keejiing daily siccoimt of llie registrations of 
show iNhether tin* death took ]ilace by banging-, or tin* body these instruments said of otliers eonnei'ted with wind and 
wsi.s snsjK'iided sifter death, (('oii iilt tin* uork.sof Tsixlor or weatln-r. 

Guy.) Additional hinds may be Isiki'ii J’or tin* (‘rection thereon of 

H ANSA ; Tl ANSLATIG LEAG PE. [H i.v.sk Thuxs, E. (eranes, and fu* yaid.<, wharves, wur(*lKiiues, and (juay.s. 

V()1. iv. col. GIO, I The. .statute cojilrols tin*, imjiositioii of rates, and authorLscB 

^ ilAlGjtUJb’S. [liiu;\i<v,’.\Ti;T{, E. G. voj, ii. eol. 3(>tl ; Piims, and regulsit(*s the cullectioii of them, 

P, (). vol, vi. col. ."lit).] It speciliesand delines tin* ])o\\er.s conferred upon theIjarbour- 

HAlM’iOUBS, ddu* “ llsu boiiis, Dock.*^, and Piers Ghin.^es master, sustsiiniiighim in tin* wbolesonn* exercise of these within 
Act, 1847,” being the 10 Vie,I. c, 27, is one of that remarkable, legsil limit.s, by the authority id' law and the eilcctive assi,stance 
sei*ie,s ol LegishiLive etlbrts, including “’riie J.and (llau.ses Act,” of jiolici*. 

“The Railway Glaii.se.s Act," “Tlie Gompanie.s ('!*ni.s(*s Act,” Regulatiiuis tending to the ]ire.servsit ion of the.se public works, 
whicli mark an era of eneigy in the ]iroinotioii and eAecutioii of and of the vast aeeumnlations in and iibiuil them, of in*oj)erty in 
gi'cat public woj'ks, and generally of materisd iuipiovemenl, nil- .ships and ine.rclumdi.se., are inijiosed in re.-Njiect of combustible 
usual in the history of e\'en EngliGi ]ii-o;,nrss :m<l s]ie(*.ul;itiou. msitli*^^, and regarding the, use of (ires and lights in vessela 
'I'he pmiluctioii ami irn])rovement of tin* locomolive I'ligiiie )iy within their limits. 

the Ibtcjihensons, and the Const met ion and ci.immercisd sacces.-, of Tu addition to all, but imli.s]iensal,'le to the management of 
tlie Loudon and Biriningham Railway liad exciti*d public atteii- tliese great concerns, large ]iower,s are conferred upon the uuder- 
tioii, had conciliated the. c()iiliden(*e of c.ipitaiisis, had given tsiker.'^, of making and altering bye-laws, whieh, ii])on the fullil- 
birth to vague not ion.*? of imwhaii.stililcjiower applicsilile to imln.s- ment of certain eondilioiis, receive ibereafter the force of general 
ti'hil])ursuits,aiuleonso((ueully to extravagantexpectatiiiiisoftlie law, and an* carried into ellee.t with the help, where need 
gam about to reward those wlio embarked in this new de.sciiption reniiires, of llie magistracy of the country. 

(>l enterjirise. The long reign of the AVhig.s and their fiiisiiicial In the year 18GI it seemed to Parliament “ e.x]ii‘dieiit to en- 
bu-d been Hucceeili*d by the sulmini.stration Ilf Sir Robi*rt courage and facilitate tin* formation, management, and iiiain- 
1 cel, who had just inaugurated an era of limuicial success and com- teiiancc of ]iiers and harbours in Great P.ritaiii and Ireland by 
merchd treedum, unexampled in tile history of tile world, by the removing tlie iiece.ssity for ap]ilying to Parliament for specisil 
Jiuposition of a tax ujioninciimes in a time. of priifouinl peace, as local acts, the ex])L‘nse. of obtaining whii*.h served tu ]irevent 
ill! expedient to assist the Government in pa!s,sing fnun a .sy.stem many neces.s*iiy works being mubTtak(*n.” Py “the General 
<d prohibitory and oppre.ssive, taxation to si series of liimncisil Pier and llsirboiir Act, 18(51,” Ibe 24 iV 25 Viet. e. 4.5, jirom(del's 
Gianges which were, to have the elfect of untnammelling native upon subscribing a memorial to the Bosvid of Trade, and de])o- 
uidiistry, of enriching England with everything that the world siting plans of the iirii])oscd W()rk.s with tliat department and 
could supply ol raw materia] or nianufaetureil products, and of tlie department of the Adinirsilly are enabled to proceed with 
Ulmg the national excheciuer without craiujniig the ingenuity, their undertakings, and e.ven to levy rates on their coinjdetion, 
tno 'idergy, and the industry of the jieople. Fresh liopes and under a provisional order of the Board of Trade, which that 
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l^id afterwards may proceed to have confirmed by Act of Par¬ 
liament. 

The Board of Trade, by an act paseed in the following year, 
the 26 & 26 Viet. c. 66, is invested with all the powers conferred 
on the Board of Admiralty by tlie Preliminary Inquiries Act, 
the 14 & 16 Viet. c. 49, and is tlicreby the better enabled to 
give elfcct to the Act of 1861, an<l to carry out the purpttses of 
Parliament and the aims of i»rivate jjnnnoters with the pro|ier 
securities for imblic accoininodation and advantage. 

HARDENING. Besides caM-hardoiiiuf [E. 0. vol. ii. col. 
643, and E. C. S. col. 418], there are many modes adopted in 
the arts for hardening metals. Hammering will usually have 
this effect; so will rolling. Steel is hardened by Rudde.u <-i)ol- 
ing; steel pens are hardened by cooling in nil ; while various 
compositions of oil, suet, wax, &c., are enijiloycfl in hardening 
saws and Bpiipgs. [Cutlkhy, K. (1. vol. iii. col. 363; Stkki. 
Manufacture, K C. vol. vii. col. 819.] 

HARDWARE, the eommercinl naiiui for a great variety of 
articles made of steel, iron, cojipei', /nid otlier no'lals. Tl»e 
head-quarters of the hardware manulactnre in En^^laiid an* Shef¬ 
field, Binninghain, and Wolvt ihampton. 'Plu* Board of Trn<le 
groups these products unskillully ; for under the iK'ading “ Hard¬ 
ware and Chitlcry,” are inelii(h‘d knix'es, forks, scissors, shears, 
anatomical ami surgical iiistruimnts, anvils, vices, saws, tiles, 
edge tools, cranks, slide bars, “ tools or implements of general 
industry not compo.sed wholly of iron oi- steel, ’ lam]*s, clian<l<*liers, 
candelabra, and luauufacUire.s in lirilanuia metal, ({erinan silver, 
and pewter. Onr (‘.xporls of these miscellaneous ])roducts were 
valued at £3,812,.386 in 1870, and £1,022,582 in 1871. 

HARD WATER lJIy(JiENH, K. C. S]. 

HAREM, or HABEEM, iu Arabic Utinim, signifying u sanc¬ 
tuary, anything wliicli is unlawful, forbidden, or sacred, as the 
luofit retired juirt of a tmiqile or palace. In ordinary life it is aj>- 
)lied to the anurtmenls which are ajqtrojiviated t<i the female menj- 
aus of a Mohammedan family, as well as to the females tliem- 
selves, or to individuals amongst them, as, fur inslanc<^, a wile, a 
daughter, or ward ; Ihe jmtpriety of Ihe designation not being 
affected by the unity or tin; plnrulitv of the persons indicated. 
By a natural extension it is made to include a right, a juivilege, 
or anything worthy of being cherished or defended ; and this 
hist senseis so well understood that Mohammedan ladies an* said 
to resent as a slight any r<daxation of the Ryslem of seclusion, 
whilst its preservatiou hy tlieir Inishands in its integrity is 
regarded with pride as a trihuU* to their value and iinp<trtance. 

The iiistituliou of the irareiu may he traced to customs of 
remote antiquity in the East; but il derives its ])ec,uliar sjiuclion 
amongst the Mussulman comiminitie.s from the prece])ts of 
Mohammed, as tiiiunciated in the Koran, chap. xxiv. v. 31 ; - 
“ And speak unto the believing women, (hat they ivstmiii tlieir 
eyes, and. preserve their modesty, and discover not their onia- 
meuts, except what [neeeKsarilyjap])eareth thereof; ami lei tlu iu 
throw their veils over their bosoms, and not show their orn.a- 
nients, unless to their husbands, or tlieir fathers, or tlieir liusliamls’ 
fathers, or their sons, or their linshands’sous, or their brothers, 
or their brothers’ sons, or their sisler.s’ sums, or their women, or 
those fcaptivesj wliich tlieir right liands sliull jiossess, or any 
such men as attend [themJ, ami have, no need [ of women], or 
unto children “and let them not make a iioi.-e with their feet, 
tliat their ornaments which they liide may thereby l>e discovered,” 
The last jirohibition alludes to the ju’actice of knoeking together 
the anklets which the Arab women in the time of the I'ro]»het 
used to wear, and whieli are still ivoin by many ivonien in Egypt; 
and the entire iiassage demonstrates the necessity under whicli 
the Mohammedan females lie, of conceuJiiig ivliatever is attrac¬ 
tive in their persons or tlieir atlive from the. eyes of all males 
except eunnehs, children, and such men as may he generally de¬ 
fined as being debarred from inler-maiTiiige with them by tlie 
laws of consanguinity, or of cimtom. 

The Harem i.s generally located in the up])er story of a dwell¬ 
ing, and, iu the case of large hou.-es, in the. inner court ; 
generally having a .separate entrance, ami in all cases being so 
planned as to be rendered as private as jtos^ihle, the wiiidow.s 
especially being guarded again.st the tiossjhility (ff overlooking 
those of otlier houses, or of being overlcoke'l by tlnuu. 

The comjnunity of the Harem may consist (*f u wife, or wives 
to the number of four, of J’emide slaves, wlio maybe ndained 
either as concubines, or as servants to jierform the dutii:.s of 
cooking, keeping the apartments in order, and waiting ii|>on their 
puiieridrs ; and of female free servants, with whom concubinage, 
if it exist at all, is unlawful. Although tlieir religion allows 
four wives, it is only the wealthiest of the Mussulmtwie who in¬ 


dulge in a plurality; and even these, from motives of affection 
or convenience, frequently forego this privilege. TOen, how¬ 
ever, two or more wives are kept in the same Harem, they 
generally have distinct apartments, each suite of which is com¬ 
plete xvi'thin itsidf. 

The seclusion of the Hamm does not necessarily involve 
solitude or imprisonment upon its inmates. Their priraary^ 
occupation con.sists in the care of tlieir children, but it is 
varied with embroidery or other arts of the needle; and the 
monotony of cxi-stence is further broken by short excursions of 
])leaKUi*e made under tin*, surveillance of a eunuch or other con¬ 
fidential servant, and by vi.sits recijirocally paid and received 
between the ladies of dill'erent Harems. These visits frequently 
occupy nearly a whole day, ivliiidi is devoted to the relaxations 
of eating, smoking, drinking coffee or sherbet, gossip, the recital 
of romantic stoiie.s, ami the mutual exhibition of urnaments. On 
.sin^h oet^u.sions tlm masb.'r of ihe hou.se is forbidden to enter the 
Hnrem, unle.ss on some ])articiilar and unavoidable business; 
and in this ca.se, he mu.st give notice of hi.s approach, so that the 
visitors may have time to retire, into another ajiartment, or to 
veil thein.se]ves a.s a precaution against his entrance. (Ijane’s 
An-iiunf nf the Maminx and (*iistums of tin; Modem Egyptiaiis; 
Mrs. Emmeline Loti's Emjlish tinrernrss in Thfijjit. Harem Life, 
ill lu/ijjit <iud duii.ittniliiiojilc : and other source,s.) 

II AlHiEi^TTTN (from the Tlaliun .IWfr/M'ao, French, AHcgain), 
a lending character in pantomimic performances. Tlie harlequin 
has been traced hack to the llonmn mimes, the original being a 
black .slave, <‘alleil I’annicnlim I'rom his dress being composed of 
cloth of ililh'rent isthnivs, lu'iice ihe black domino and parti- 
culoiir dro'S of harlequin are acc.ouiilc*! for. More commonly, 
his origin is rehured to the Italian improvisatori plays of the 
16(.h ce.ntury, in wirnh a half willed Bergameso peasant, clad in 
rag.s and patche.s, jil.iyed a ]»]'oinineiit part. What is certain, is 
that the actual harie(|uin ol' every Eiii'opean stage has been 
derived from the Italian Arlcchiiio, whose characterislics in the 
17lli ceiilury weie grace ot action and agility, with a puckish 
fondiics,s for petty malicious tricks. From the Italian, harlequin 
]>ass<*d to tlie French stage, where tlie ArUqninades lieeaiue ex¬ 
ceedingly popular, and f'aiTmo, Dominiijm*, and others obtained 
gre.it celenrity as harlequins. From France, the luirlequinade 
])assed to the, German ami English theatres, undergoing, in the 
]»roce.s.s, imuiy cliange.s. The haileqninade projx'r ha.s become 
ohsidete iu mu.st eounlries. Here it has morge.il into the Christ¬ 
mas jiantomiiui* ; ami harleijuin, columbine, iMintaloon, and 
clown, luivt* become entirely subordinate to scenic display. 

[ IVvNToMTMK, E. vol, vi. col. 246.] 

HARNESS is a eolle.ctive name for the numerous strings or 
(‘Olds ill a weaver’.s loom [J acini'aud Ari’ARATUS, E. C. vol. iv. 
col. 1(K)6 ; Weaviku, E. C. vol. viii. (*ol. 797], 

HARNESS. [Armour, E. C. vol. i. col. 633.] 

IIARPGGN, the Javelin or lance list'd for spearing wlialcs. 
A shank, about two i’eet long, has at one end a broad triangular 
barhed Jiead, ami at the (Aher a ro})e, by which tlie whalesinan 
liandle.s and hurls it. 

HABBIJOS (Greek, ''A/»jru»oi, from to seize, to carry 

off), iu the Grecian mythology, Avere the daughters of Thamiias 
and the Gceanidc Klectra. Hesiod names them Aello and 
Ocyjiete, Init later writers moke them three or more in mini her, 
and speak of them as the daughters of Boseidon. In Horner 
the Harpy is the jior^oiiilication of the ivliirlwind. They were 
the iues.st-ngers to t;xecute the vengeance of the gods ; their 
(hvelliiig wn.s A^ariously .said to be the entrance to Orcus, the 
isles ol the Strophades, and a cavern in Crete. At first vaguely 
rel’crreil to a.s winged r,reutnre.s of surjias-sing .swiftnes.s, they 
w(‘re afterwards more definitely described u,s having the body 
and wings of a bird with the. liead of a Avonian, and later as dire, 
lojitlisume nioiistcrs (Virgil, ‘ Ain,’ iii. 211—67 ; Horace, ‘ Serm.’ 
iii. 2, 40), though still in form birds with girls' faces. Whilst 
ibijiuir tells of their being .sent by Zeits to carry off the 
(hiugliters of raiidureos (Gd. i. 241), and Aiischylus of their 
smitehiiig away tlie food of the blind Pliineus, V^irgil gives a 
long ac.eount of tlieir preying upon and detiliiig the oanquet ot 
ACni*tt.s and hi.s eom]janions. Tiie Harpies were often repre¬ 
sented in ancient art, as on the lamous Syrian luonument 
known as the “ Hai’j)y Tonih,” now in the British Museum, on 
the norlh side of which the two Harpies are depicted fiying 
away with the daughters of Bandareos. As might be expected 
from tlie fondness of the inedioeval artists for these hybrid forms 
[Ghifpin, E. 0. S. col. 1100], they often represented Harpies 
and similar monsters. In henddry the Harpy is blazoned as a 
vulture with a virgin's head and hreasts. 
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HARROGATE WATER, a mineral water impregnated with 
BU^huretted hydrogen. 

HARROWS. [Aoricultural Implements, E. C. S. col. 59.] 

HARTFELL WATER, a strong chalybeate water found near 
Moflat, in Scotland. 

HARVEST [E. C. vol. iv. col. 620]. The use of mowing and 
reaping machines, liorse rakes, &c., has very much altered the 
operations of harvest. It is usual to divide the season of “ in¬ 
gathering ” into three periods, (1) the harvesting of forage iTops, 
as hay ; (2) of corn crops, including beans and pease ; and (.3) of 
root croiis, as carrots, mangel-wurzel, khol-rabi, lurnips, &c. 
The abridgment of manual labour by machinery ai)plie8 more 
iiarticularly to the iirst and second. The impro^'ed practities will 
1)0 described under Haymaking Machines ; House Rakes ; 
Mowino Machines ; Reaping Machines ; Root (’uopb, &c., 
E. S.; and the old and current i)racticc of haymaking with 
ficythe, fork, and rake, uii<ler Harvest, K. C., and Havmakino, 
E. C. S. 

HARVEST BUG, this, which is also knoAvn as tlui wheat- 
worm, and acavm mitumnalifi, infests the skin in autunin, caus¬ 
ing intolerable itching, and hard glossy swellings. 

HARVEST MOON. [Moon, E. vol. v. col. 752.1 

HASHISH, an Arab munc for a decoction of the Indian 
licnnj (Cayiimhu Tvdica), very commonly used by Moliammc'dans 
in Turkey and Egy])t, cither as a confection or nii\'<*d with 
tobacco and smoked, in order to ]m)duce iutoxicatit)n. The 
eflect is described as being tirat soothing and then ecsbitic ; 
this feeding usually lasts for three or four hours, but if a full 
dose be taken the subaemient drowsiness <loes not entii*ely jiass 
away under twenty-four hours. The use of the drug is e.veeed- 
ingly deleterious, and “the tenn /nWJnfs/i, or heni]) smoker, is 
an appellation of obloquy ; noisy and riotous peo|)le being often 
called hasMitheen, which is the plural of that a])peIhitiou, and tlic- 
originof ourxvonl Amtasniii —a name first applied to Arab warriors 
in Syria, in the time of tin; ('rnsjules, wlio made use of iuto.xi- 
cating and soporific dinigs in order to render their enemies 
insensible.” (Lane, ‘Modern Egyptians,’ fourth eililion, ii. p. 
171 ; but see also Assassins, E. 0. vol. i. rol. 615.) In various 
forms and under diffcirent names (as bang, chorris, &c,.) a proj)a- 
ration of hemp is used for a similar ]*uipose throughout the 
East. [Cannauis, E. C., Nat. Hist. J)iv., vol. i. col. 759.] 

HAT MANUKAC^TURE [E. C. vol. iv. col. 622J. Besides 
the thri'c great classes (»f fell, beaver, and silk-plusli hats, there 
are now jiroduced many new varieties, in which a rhenj) fouiida- 
tinn or body is made to suffice with an e.vteriorof better material; 
blit the ])rocesseR of fabrication are nearly such as liav'e been 
already described. The macliiiics eiimloyed for making, shaping, 
and ironing hats have exercised much ingenuity ; but their suc¬ 
cess has not been such as to convert this branch of industry 
from a handicraft to a factory einployiueiit. 

Beaver liat making has almost entirely ceased : the. demand 
is so small that only a U‘\v workmen devote their attention to 
this part of the trade. Tlierc are, however, many kinds of hats 
made, in France, intermediate in (piality Ijetweeii beaver and 
silk, for which rabbit and bare fur are employed ; the skins used 
up for this puipose increased in number from 1,(KK),<KM) to 
7,OHO,000 annually, betu’eeli the ye,ars 18.30 and 1867. 

A curious mode of making paper hats has recently been intro¬ 
duced at Paris. A straw hat—made in one or other of the ways 
described in Straw Pi.ait Manufacture, E. C. vf)l. vife eol. 
845—is electi'otyped ; that is, it is dusted over With plumbago, 
and put into a galvanic trough to be cdectro-copixTed. The 
cojilicr film, when removed from the straw, serves a.s a mould, 
for giving the jilaiL pattern to sliecds of paper pulp : the paper 
hat so produced having much of the appearance of a Pauuma or 
Brazilian hat. 

Our exports of hats in recent years have been— 

1869: 329,409 dozens valued at. . £511,472. 

1870: 338,389 „ ... 527,336. 

1871 : 453,714 „ ... 607,301. 

The entire home manufacture has been roughly e^'timated at 
about £4,000,00f) annually. 

HATCHMENT, tlu*, escutcheon, or shield of arms, of a 
deceased person placed on the irolit of his late residetme. [Es¬ 
cutcheon } HEuaLUbv, E. C.] 

HATCHWAYS, the openings, iwnttlly oblong or ivpiare, in 
the middle of ships* decks, for the purposes of communication 
between decks, for lowering goods, &Ci 
HAUBERGEON; HAUBERK. [Armour, E. C. vol. i. 
col. 636.J 

HAULING APPARATUS. Mr. Paget 1ms liitroiluoed some 
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ingenious contrivances for facilitating hauling, or pulling, on ship¬ 
board or on shore. (1) A cleat, used in holdiug ropes or cords, 
has a slight rocking motion, which alike aids the fastening and 
the unfastening ; when a rope h.as been passed only once round 
the cleat, it will hold as securely as if it were crossed and re- 
crossed a number of times ; while the rope con he released or 
eased-off with corresponding facility. (2) A friction pawl, for 
holding the sheave of a pulley by a friction-grip, limits the 
turning of the sheave to oiui direction, and enables the haulers 
to I’etaiii, with comparatively small effort, every stop of advan¬ 
tage as they gain it. (3) A winch is so i)rovided with internal 
])juvl3, which grip by friction, that the lever Immlle may be put 
at once, into the position where the power of the man working 
it would he .applied with the greatest effect- 

HAVERSIAN TUBES, an intricate system of minute canals 
found in the substance of the bones, and containing medullary 
matter. Thtiy are named after tlieir discoverer. 

HAVERSA(Hi, a hag in which a soldier, when on the march, 
carries his rations. It is made of stout linen or canvas, and is 
susp(mded on liis left side hy a strap passing over his right 
shoulder. 

HAWSER : HAWSE-HOLE. [Rope Making, E. C., vol. 
vii. col. 179.1 llav'se-holcs is the name given to the apertures 
near the head of a ship, through-which the cables or hawsers 
]»ass which hold the anchors. 

HAY-BOTE, in Agriculture, a term applied to a right or 
liberty which a tenant for life or a term of years enjoys of taking 
bushes, wood, &c., for ns pairing fences, gates, and such like. It 
also signifies the liberty to enter a plantation and cut wood for 
rakes and fork-handles used iu making bay, &c. It is likewise 
enjoyed by .adjoining landowners ; i.e., one landowner 1ms aright 
to enter his neighbour’s plantation and cut wood to repair the 
f«mc(i, should his neighbour neglect to do s(). 

HAY FEVER, HAV^ ASTHMA, a form of asthma in which 
the fits occur in tlie liay sciason, as a consequence of inhaling the 
irritating particles of the flowers of grass. The same symptoms 
are produced in s(»me i»ei“soiis by the odour of a stable, in others 
by tlie odour of some «lrug, such as Ipecacuanha. The disease 
unites the irritation of tlui mucous memhrane of the eyes and 
nostrils of a severe cold with the symptoms of humoral asthma. 
[Bronchitis, E. (’. vol. ii. col. 407], 

HAYMAKING, in Agriculture, is the. practice of drying 
forage plants so as to ]»res('rvi‘, tlu'iu for subsequent use. The 
erop thus dried is hn’incd hay. lii wet weather the crop maybe 
dried artificially [Drying !\iACHTNKs, E. (J. S. col. 797], but the. 
common ])ractice is to dry iu tlie air. In making meadow grass 
into hay on the old plan, when the scythe, fork, and rake are 
the only implements nsetl, it generally takes three or four days, 
under ordinary weather, to get it ready for stacking. The jirst 
day the grass mown before noon is tedded, i.c., shaken abroad 
evenly over the ground with fork.s: it is then turned once or 
twice with rakes and left in narrow windrows, and finally put 
into small grass-cocks for thi‘ night. The stxund daythu grass-cocks 
are shaken out into stadtlles, the .stnddles turned twice or thrice 
and finally put up into cocks of about twice the size of those of 
the pweeding night, tonned “hastarTl-cocks.” On the third day 
the bastard-cocks m-e shaken out into narrow staddlrs, which are 
afterwards turned, and if the weather is fine the. newly made hay 
will be ready by afternoon for galheibig into large windrows for 
ran’ving and stacking ; but, otherwise, it Avill have to be put up 
into larger ctick.s and the carrying deferred until tlie afternoon of 
the next day. The operations of tlie, foarth day are similar to 
those of the third. It is not desirable that grass should be too 
rapidly made into hay under a buniing sun, as it is liable to 
“scorch ” and lo.se. its nutritive* value. 

Stacking is a iiici* o])eratiuii. It is done cither under canvas 
or the “ rick(‘luth,” or in a hay-barii [ Barn, E. C. S.]. The hay 
is stacked with as much sa]) as ])roduc(‘8 the process of heating. 
If put up with loo much sap, heating Avill he, carrie<l too far; and 
if with too little, not fai* enough. The skill of the farmer must de¬ 
termine the proper degl•e(^ of moisture. And even when this is 
done successfully, only a certain depth of hay must be ])ut upon 
the .stack daily, so as to let the steam or “sweat ” out. In otner 
woixls, the heating is carri«*d on gradually from the bottom up¬ 
wards. On large farms it is often necessary to have two or more 
stacks being built at the same time in order tocontivl the heating 
jirocess, and in long bams .so many “ mows.” Skilful farmers 
r 4 in give their hay any degree of heating which the different 
kinds of stock require. Some salt their hay in stacking ; others 
do not. Salt is generally commended. 

The above is an onlliuc of tlie old practice of haymaking 
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in tho southciii and midland counties of England; and much 
line hay is made on old plan at the present day,—the 
scythe, fork, und inke being the only iniplenicnt« in use. In 
the moist climate of Ii eland, meadow grass is generally made into 
green hay, i.r., the hay is not heated in the stack. The newly 
ihown grass is tedded and tanu:d as in the English practice*; 
hut, instead of heiii*' put into grass cocks und Iwstard-cocks 
the first and second night, it is pul u]) in “laj) cocks.” A 
small armful of th(! grass is sorted, the two ends folded under, 
upon which it rests hollow, and this is termed a la]) cnck. Tf the 
W'cather is flue, the laj) cocks are shakcni out next day ; if 
not, they are allowed to stand until ready for heiiig pul nj) intti 
hand cocks of from a half hundred to a hundred weight each. 
In these tlie hay is allowed to remain until lit for heing jmt iij1(» 
tramp cocks of from a ton to live tons each; and, finally, tin* 
tramp cocks are slacked green,—the stack i)fing l>uilt in .a day, i 
or as fast as practicahle witliout heating. In Scotland very litll<‘ 
meiulow hay is made, the hay cro]) heing mostly rv(^-grass and 
clover. In harvesting ryi‘-grass ajid clover, sainfoin ami lucerne, 
the swathe is not tedded hut (nvned gently ovt'r, and when sulli- 
cielitly dried it is ]iut nj) in Imnd cocks, llieii into tram]i cock-? 
and filially stacked given. ('lover, when grown alone, may he 
slmditly heated ; hut unless tlie weath(?r is very fine and hivoiir- 
ahle, it is hettei- to stack green. 

TJie. ibrm of the stack and the slacking are different in different 
daces, but sucli differences do not re(|uir(! special notice. Hay- 
)arii.s ivtpiire the sid(( <ff the stack to he nearly jwrpendiciilar, 
and in these thatehing is not needed. 

Ill some countries where llie (diinate is dry and the sun sc’oreh- 
ing, the newly mown gra^s must lie handle<l <liflVr«*nny than willi 
UH. Where mowing and tedtling machines, horse ralies, Ac., are 
not in use, the wlnde cron is tied up in wisps or bundles almost 
close np to the mower ; the hundJes are turned over to ]»r<-v< nt 
scurcliing, and wlieii ready are eai ried to the Iiay-harn. This 
was the practire of the Itomans in Pliny s time, who informs his 
readers that a mower will cut an acre in a day, and thal u man 
will make I'iOO wisps of hay jht day, eacli weighing about -1 lbs. 
.It was also the ]»ractice of the ilehn-ws in tlie days of J)avid 
and Solomon (J’sahn cxxix. 7). When stacked loose in tin* ))arn, | 
the swathes are, sliakcm out into two or three nairow staddles, the i 
staddles turned frequently to ])re\vut scorching; and the, hay ' 
willheready for carrying green tile firstorsecond day. Under this ] 
practice, suce,ess dejicnds uiion keejiingtlu’ grass thickly together ! 
Ill windrows or staddles to jircivnl scorching. I 

ilAVMAKlNd Af'lllNKS effect a consiilerahlc saving of j 
niauiial labour. They are now vtuy mimerou.-^ly in use, and j 
may he divided into two classes—those with forwaid action and 
tlio.se with hack action. Machines of the latfer ela,s.s are, practi- ; 


cally speaking, of recent introduction, 1867 ; machines of the 
former class have long been in use. [E. C. vol. i. col. 143], 
Within the hast ten years they have been neatly improved, 
hut (with one exception) only in minor details which merit no 
special noti<M\ The exception referred to is the machine of 
I Messns. J. & F. Howard, Bedfopl, of which an illustration 
j (fig.l) is given tlie better to show its peculiar mcchanisin. The 
I inijirovements chiimtid in this machine, (pioting the specification 
! ofMr. Howard’s patent (No. 018,18(57),are; “ The means described 
i for regulating the position of the tine Larrel.s with respect to the 
ground, and for throwing them in and out of gear, and revcrBiiig 
their aelion.” It will lx; seen from the eii^aving, that the tine 
barrels are mounted on a central shaft which connects the two 
road or travelling wheels, ihertdty ])reventing them from derange- 
ment .ms is exiM-rieiieed in ordinary machines, when the central 
.'^haft n|)on whieli tin* tine barrels rotate is fixed in the gear fram¬ 
ing. 'I’his ctaitral shaft luis excciiitric journals which have for 
f.li<*ir hearings exccnl ric blocks, one in the hub of each wheel, and 
on tin* external ])aj t.s, so to spe.*ik, of these exciaitric blocks are 
fitted the two travelling or projiclling wheels. By giving an 
axial niovenient to the exeentints the barrels and hence the tines 
are rai.sed up from or loweriMl down to the ground; and, by a 
similar motion of the. excentiics, the, action of the barrels can be 
reveived or thrown out of gejir. ’J’he tine barrels have a singh;- 
speeil forward action, .Mud a single-.Hpt!ed back action. To effect 
t liese changes, (Mich tine harrel is east witli a spur pinion concmi- 
^ trie, therewith, and also with the central shaft. The harrel 
I I)inio)).s are driven by two intermediate pinions, on stud axles, 

I carried by an extension of the excentric blocks ; and the stud 
dninns are driven by s])ur teetli on the inner periphery of the 
mbs. Tln're thrive ])ol(>s in tin*, outside jilate of the hub, seen 
on' the near wheel in l.lu; engraving, and into one of these a 
Sluing .vtoi»-])i)i eutehes, thus determining tin; geaiing within. 
By mean.s of a k(*v, seim oiibsidt', this slo])-pin is shifted fi’om one 
liole to anolln'T. In one hole both the intermediate pinions are 
tlwown out of gear with IIk; bairel ])inions, wliich throws the 
rake barrels (»ut of motion. .Tn the second bob’, the rake barrels 
aT(5 thrown into forward aelion— the two iutermediate pinions 
being Ifolli in gear. In tlie tliiid bole back action is Jirod need, 
the second of tin* intermedi.'ite jtlnions being thrown out of gear, 
and the first directly into gear witli the. barrel pinion. The 
Working ]»iirl.H are t.ljus few In numhei*, simi)lc, and completely 
box(‘d in, .so as to exclude dirt or clogging from luiy. 

’file forward <M.inl back action of this ni;w machine, are similar 
to 1ho.se of 11)0 older machines. The curved tines, as they come 
iHUiinl in the oi*posile dire ction ti> the travelling wheels, lift the 
hay, throwing it up tangentially so as P- the, machine 

inovi))i> ojiwards uudoi- it, wJiej) it falls '»l’A’AM”'strewed over the 



ground. The wire serccu in Bxjiil, betwe(?n the horse and levolv- ing, for foiward action, and the other set .straight for back action, 
lug foiks or rakes, is to prevent the hay being thrown forward as in the next example, fig. 2. Wc believe it Avas reduced to 
Avheii the wind is adverse. The hack action of this machine, i practice, hut it is omittecl in the complete specification. Inaddi* 
like that of the others, with curved tines for forward action is , tion to the advantages already noticed, it may be observed 
defective, as it thVeShes, breaks, and more or less destroys the that the forks are not affected on uneven ground by the motion 
hay. In his provisional f^plifciftcation, Mr. Hoivard describe.^ Ji of the horse, and hence they can be set closer to the ground 
fork-head with two sets of tine?/,’ (AO'set cniwed, as in the engrav- i than machines Avithout a central-shaft movement. 
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Fig. 2 represents the back-action liayniaking machine of the done to the hay is two-fold—much of the leaves and seed being 
Messrs. Ransomes, Sims & Head, of Ipswich. It is constructed separated and left on the field, whilst the hay made is more 
under one of the plans of Andrew’s patent, No. 2002, 18C7, and broken, and hence more liable to mould and otherwise suffer 
claims as improvements— decay both in tlie field and stack. Very little of the fine hay 

First, “The constnictinjj of haymaking machines so that the used in the metropolis is made with overhead tedding machines, 
rakes ina^y be driven at diflercnt speeds in 
the direction known as back action. 

Second, The constructing of haymaking 
machines with the whole of the gearing in 
the centre of the machine, whilst the rake- 
head is divided into two i)arts. 

Third. The connecting of the mkc-heads 
in the K])ring casting in such a manner tlnit 
it can be. tiinicd therein. 

In making hay on the first piactita; de¬ 
scribed, tlie scythe, fork, and rake being the 
only ini]dements used, there, are two ojiera- 
tions, the one tedding or spreading ahro.'id 
from the swathe the newly mown grass willi 
a fork, and the other the turning with a rake 
the tedded hay. The former tc(ldiiig Avitli 
a fork is the i>rinciple of act inn nf the for- -: 7 -_ 
ward or ovcrlieiul machines, as fig. 1, and 
the hUter, turning with a rak(‘, (‘xcdii.sivelv 
that of fig. 2. " ri ' C.—Aii.lrcwMtiir.k .uLioii lliijitKikii.K-iii.Kliiiif, 

It Avill he seen from the engraving that 

the road t>r travelling Avheels are connected by a straigld the bulk being made on tin* nbl jdan with forks and rakes, 
tlirougli axle, on wbicb tlie rake barrels turn, and that tin* Those wlm are, now using tin* back actimi luachines, and who 
gearing whicli drives the two rake barrels is balf-way between fijrmeily used overhead miuliines, ailirm that in dry weatlmr the 
the mad Avheels, as claimed, and (doscly eased in. The double lbrm<‘r make the Iw'st liay. I’lidcn- ]»rop(!r management it sus- 
speed i.s eflected by the two driving jiinimis, a less and a tains less burin from scorching, owing to the grass being more 
greater, rigidly fixed togeilier, sliding along the axle so as completely turned over upside, down, whereas mucli of it falls 
to gear in the one or the other, as the case may be, of behind the overhead machine the sc-orched side n])i)erinost, so 
two ])inions, each of the axles of which carries another pin' - that it is left lying as it was before lediling. In wet and catching 
for driving the pinions of tln^ rakeharii'Is. The framing that weather the m‘wlytiini<‘d grass by hack mdioii lies more loosely 
carries the gearing is siijiitorted hy three* bearings, two nf (ni the ground, and hence elrics faster than when it falls 0 to It) 
which arc on the axle of the road wlieel.s, and tlie other on | feet and n])wards heliind tin; common overhead machine. With 
the cross bar of tlie shafts, by lueaiiix <d' a hur that extends' the ovcrhc'ud machines many farmers ])niler back action for the 

outwai’ds between the tivo sets of raki's. IMie shift from oin* second tedding, and fur which the curved tines of these machiue.s 

Kjieed to the other, and the throwing out of gear, are effected by a are, not well adai»led. Otliers get it as fast as practicable into 
lever, the handle of Avliicli is made convenient for the driver, ' windvow.s ami turn Avith forks, fimts Avhich ohvioiLsly point in 
whether seated on the inachiiic or Avalking by its side. In the , favour of liack acti«>n machine.s, for they tiini the AVindrowH or 
drawing a seat for the driver is not shuAvn; but, if desired, one | staddles more successfully than llie newly-cut broad swathe of 
can be placed where the handle of the lever with its spring-catch , the mowing machiiu*. 

mechanism is ahoAA’ii. The axle of the road wheels is turned HAY PRESS. IFoddku, ('uMriiKSSKO, E. C, S. col. lOSa.J 

round, by means of ratchet mechaiiisiu in the hub, onlyAA'heu , llAZAUD, a game with dice, declared uubiAATul by various 

the roacl Avheels are moving fovAvard, Avhieh enables the rake statutes, Imt m‘ve,itheb‘ss fre.qiu'iitly played. Recently it has 
barivls to make several revolutions in turning at the headlaiid.s gone, out of fashion. 

after the lioi’se stops, thereby cle,aring a space so as to make a A stake being deposited by the ca.s'<cr (])hiyer), he calls a///a/.//, 

fair start again. ] i.c., a number from live to nine inclusive. He then throAA's Avitli 

The rake-iieod in which the straight tine,s are fixed turns in ■ two dice. If he fhr<n('H in or nirlcjiha wins, and receives hack his 

ihrue bearings, as Avill la; s(*en from the illustration, the ce.ntral ! sUike. together Avitli an eiiual .sum from the seller (bunker). The 
one being a casting or barrel Avitli a spring, the peculiar me- | nicks are as billows: live is a nick to five, six and tA\adve are 
clianism of which involves the third claim. By means of a set j nick.sto .six, .seven and cbweii to scvi*ii, eight and twelve to eight, 
Rciew the rake-head cun be fixetl so as to give the, straight tines ! nine to nim*. If tin*. c.i.sUt lltroirs nut, i.e., if he throw'.s acp, oi’ 
any degree of iiitch which the requirements of t]u< e,r<)j) ileuiaiid ; ' a<‘.e, ileiice (called crabs), he loses. Also Avlieii five or nine is the, 
and if they encounter any obstacle, the rake-head Avill turn in | main he tliroAA's out with (deveiiand twelve,; Avhen six or eight is 
the forked bearings and thus cdiviate harm. The star-frame, or . the main, he throAvs out with elevi'ii ; Avheu seven is the niuin,lic 
hub, with fi\'e arms is keyed on to the rakO' barrel. A short throws out with tAvelve. 

arm carries each rake, and lhi.s arm is so bolted to the hub If tlie easier neither iiick.s nor t hrows out, the iiumbei-thrown 

arm a.s to adjust the tines to any requireil disLance from the . i.s called tin*, caster’s c/otan', .and In* then continues to tliroAV until 
ground. ! either llic main or the ikanee comes up. In the lirst case he 

As there are five rakes in the .set, the distance between is 72‘^; ! loses ; in the second he wins. AV'heii u cliaiice is ihroAvn, the 
and as the tine barrels make in the fast .speed Of revolutions to odds for or against the chancy, are laitl by the setter to the 

one of the road wheel, which is 4 feet (J iiiclics in diameter, and j aiinmiit of the stalu* lirst ilcixisited. 

in the alow speed 4.^ revolutions, 72^ have to be divided by eland 1 For examjih-; the caster calls “seven.” It, at his first 
44 respectively, to find the breadth turned at each stroke of the throw, In* throw.s seven or eleven, he wins ; if he tlmnvs aces, or 
rake. ace, deuce, or lAvelve, he. losiis. If he throws any other number, 

The use of mowing machines has considerably nffecttal not i.c., four, five, six, eight., niin*, or leu, that is bis chance, and the 

only the making of hay with hand forks ami rakes, but also odds me lai<l. Sujipose seven is the main and lour the chance, 

hy the above two machines, figs. 1 and 2. Thus, the over- since then*, are six Avuya in Avhich siivi.-n can be, throAvni with two 
head machines can spread monj effectually tlie broad flat dice, and three Avays in whicli four can be thrown, the. odds 
Bwathe of the mowing machine than the [sAvathi! left by the against the caster are two to one, and if the stake Avere £], the 
scythe, which is be.st done witli the fork. The mowing nia- setter would lay in addition £2 to.i'l. The caster then continues 
chine is thus in favour of the Ibrward-action haymaking ma- to throAV until eitJier seven or four comes u]), Avlicm he loses £2, 
chines. But practical farmers begin to ask, Does the gras.s, or Avins £3. 

when cut by the moAving machines, require all the tossing There is no advantage in laying or taking the odds; but,wliat- 
d gete in making it into hay Avith the common haymaking ever main is called, there is an advantage to the setter on the 
machines now in use 1 And those who are using hack-action or^nal stake. The least disadvantageous main for the master is 
macl^es give a negative answer to this important question; for, seven ; and for that reason seven is the number most frequently 
putting no value on the extra labour* to the 1101 * 80 , the damage called. It remains to sIioav, by calculation, the disadvantage of 
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this main to the coster, Tlic main of seven is taken for illua- 
trotion; the method being understood, can readily be applied to 
other mains. 

There are thirty-six ways in which two dice can be thrown, as 
shown in the following table:— 
landl 

2 and 1, 1 and 2 
2 and 2, .3 and 1, 1 and 3 
g 4 and 1, 1 and 4, 2 and 3, 3 and 2 

- 3 and 3, 6 and 1, 1 and 5, 4 and 2, 2 and 4 

6 and 1, 1 and (>, 5 and 2, 2 and />, 4 and 3, 3 and 4 

» 4 and 4, 6 and 2, 2 and (S, 5 and 3, 3 and 0 

•" G and 3, 8 and G, 6 and 4,. 4 and 5 

10 S 6 and 0, 6 and 4, 4 and 0 

11 ^ 6 and 3, 6 and 0 

12 6 and 6 

Seven being the main and i*18 (to nvoitl liactiunM) being the 
caster’s stake, £3Q, therefore, the simi jilayed for. 

1. If the caster throw.s seven <»r eleven, he, wins. Tliere are 
eight ways out of IMl in Avhich seven or eleven euii be thrown ; 
therefore, the value of the caster’s expectation on seven or eleven 
i8^,of 

2. If the caster’s chance is six, and lie throws six again before 
he throws seven, he wins. There are live ways in which ho can 
throw six, and six ways in which ho can throw seven. His ex¬ 
pectation on six, therefore, i.s j,'Jj of a of ^38—.£2 Tw. 

3. If the caster’s chance is oighi, his expectation is the same 
as on »i\9t£2 5a. 

4. If the caster’s chance is nine, his expectation is > of t>f 

i2«. 

fi. If the caster’s chance is five, his expectation is the .•^ame tt.‘ 
onninoB^l 12a. 

6. If the castor’s clianee is ten, his expectation is >,5 of J of 

J30*£l. 

7. If the caster’s chance is four, his expectation is the same a.- 
on ten=£l. 

Adding these together the total ex])(’ctiition of the caster is 
;£17 14.1. 111/. On an even event, his exjiectation would be iJlS, 
the sum lie staked. Hence, tlu! e.xpectation of llie chaster is 
6«, Id. less than it would be if Iiis cliuiice of winning Men* 
equal to his chaiicc of losing. ’I’liis gives an ex])ectation of lu.ss 
of 3ld. and { farthing in the £ on the- .sum originally staked. 

Similarly it can be shown tliat the expectation oi' loss to the 
caster when five or nine i.s tlie main, is 3.i(/. and 4 farthing; and 
when six or eight is ilie muin, Gid. ami msuly -i farthing in 
the £. 

{The Game ofllaxard hmdifiuU'tl, by George bowbut; Hoi/Zc’s 
Games Improved a7id Enlarfjah by G. H., Esq.) 

HEADING, a compound of alum and gremi vitriol in equal 
parts, used in adulterating beei’. 

HEALDS, or HEDDLES, in weaving, are two scries id' 
strings or cords which as-sist in groujiing llie warji-thread.s inb 
two seta, in sucli manner that tlie sliuttle can pass under ami 
over both sets alternately. [Wka\ ixo, E, C. vol, viii. col. H(K».] 
The luuking of the vertical threads of liealds, and the eyes in 
them through W’hieh the warji-tlireads ].>asH, is a special trade in 
Lancashire and Yorkshire. ’I’lie tlireads must be ver>’ siiiuotli 
and round, in order that they sliould nut cliafe the waip. 
Machines for iiiukiiig thread-healds without knut.s, and for titling 
metallic eyes or loops into the lieald threads ; and tlie making 
the liealds with wire iinstead of tlireud - are among the recent 
improvements in this trade. 

HEAKEE, or sometimes Ilerse, a word used with many .signi¬ 
fications in the middle ages, and njqiiircntly derived from herecuis, 
a hedgehog, and connected witli tlie French hc/re, a liarrow. 
Among the many meanings may lie mentioned tlio.se of a trian¬ 
gular candlestick, like a harrow, ami holding candles of varying 
number; a frame supporting the pall jdaced over a bier in 
church, this also W'as lumished with caiidle.s; a catafalque or 
wooden canopy used in elaliorate funerals, and cojiiously oma- 
mented with figures of angels and saints, hangings, tapers, and 
other paraphernalia; and lastly, as well as most commonly, a 
carriage for the dead, or funeral car. This particular method of 
conveying the deail to the grave is probably as old as the six¬ 
teenth century; but some foreign countries still retain the liaiid- 
bier in preference. 

HEALTH, ill metalluigy, is the brick or earthen floor, within 
or on w’hich the ore and flax are laid to be heated ; it is generally 
flat, but sometimes concave or hollowed. The furnaces described 
under various headings in E. C, and E. C. JS. illustrate the 
diverse kinds of hearth in Use. 

HEAETHSTONE, quanied chiefly near God.stone, in Sur¬ 


rey, is so soft as to leave a white layer when rubbed on a Imider 
stony surface, especially while wet. Hence its use (chiefly in 
London) for whitening fire-hearths, door-steps, &c. 

HEAT [E. C. vol. iv. col. 634J. In the article here referred to 
the two rival theories of heat are mentioned, and objections are 
uiged against tlie vibratory theory on the ground tnat heat is 
propagated thr»>ugh a vacuum, and that tlie measure of the 
(juantity of heat ju’oduced mechanically would have a diipct 
connection with the .sum of the vis rlva of the system of vibrating 
particle.s. Hence tlie communication of beat by contact would 
he the same us the jiropagatioii of vibratoiy motions from the 
system of juirticles composing the heated body to that of the 
touching boily.” 

The sclentilic mind lias been for some years past so much 
engaged in supplying arguments in favour of the hypothesis 
that heat is a mere affection of matter, that it receives with im¬ 
patience any doubts on the subject. It has, however, been 
ni^ued “ that if the attractivity of matter be a permanent 
energetic force, then heat, tlie force which counteracts that 
activity among molecules, must also he a permanent energetic 
forci*.; for a foice of impulse canmA co])e witli a perpetual 
energetic force ; however great the impulse, it must soon bo 
beaten ; and were heat a condition, and not an entity, then it 
would be but a passing plieno “ in ‘ British As¬ 

sociation Report,’ 187tb p. 38.1 

Bui whether the dynamic tiieory of heat sulliciently represent 
the facts or not, there is no doubt as to the considerable nuvance.s 
made, by the .science of late years, due in great measure to the 
recognition of the great principle of the conservation of eiieigy 
[Energy, E. C. S. col. 881], whereby, whenever • energy is deve- 
Jo]>ed in one direction, an equivalent amount di.sappenrs elso- 
whert* ; or in the case of heat, when this i.s generated by 
mecbaiiical action, an equivalent amount of kinetic energy 
disappears elsewhere. Hence the importance of being able to 
express minieiically llie. juaicisc value of the mechauical 
erjuivalent of heat. It was sliown by Joule that the quantity 
of heat re-qinivd to raise (»ue pound of water one degree F. in 
lempi'niture is cipial to that generated by a ])ound weight falling 
from a height of 772 feet against tin*, earth. So also, conversely, 
the amount of hejit nee.e.s,sary to rai.s(! one pound of water 1“ E. 
would, if applied mechanically, be able to niiee a jiouiid 772 fed 
high, or 772 pouud.s one foot high. This iiuiiiber was not settli'd 
until after many year.s of experimental regearcli; and it is satis¬ 
factory to find it agreeing so closely with the result obtained by 
an independent worker, namely Mayisr, who fixed it at 771’4 
foot pounds. Expressed in terms of the h'rench metrical system, 
the heatt jqiableof raising 1 gramme of water I® C, is equivalent 
to a force which would lift 423-55 gi-animes through a height 
of one metre. [Foot Pol'np, E. C’. IS. col. 1046.] 

This numher has been tested during the last few years by 
various observers and by various methods. Joule himself, in the 
Report i»f tlic British Association for 1807, has described a 
method for determining the mechanical ecmivalent of heat by 
measuring the quantity produced in a known time by aii 
electric current ot known strength traversing a metallic conductor 
of known resi.staiice. This gives 429-3 as the result; but this i.; 
the lowest of tliree values obtained in di.stiuct sets of observations, 
and i.s adojited uii account of the more rigid piecautions again.'^l 
emu- that were used in obtaining it. The other two set.s are, 
Iiowever, elo.sely in agreement, and would lead to 431*5 as the 
value of the inee.luuiical e([uivalenl. Him (*TIieorie jiUH-anique 
<le la (Jhttleui,’ Paris, 180.5) ha.s determiued the equivalent iu 
four difiereiit ways :—(1) By the quantity of heat produced by a 
known amount of work in overcoming the friction of water 
against brass. This gave 432. (2) By the escape of water 

through a small opening under very high pressure. This gave 
433. (3) By the heat produced when a lump of lead was 
crushed by a blow the mechanical force of which was known. 
This gave 425*2. (4) By methods depending on the specilic 

heats of air, 441-0 ; but this is certainly too high, and there are 
unavoidable errors connected with the method. Violle (‘An. de 
Ch. et de Pli.’, 4' Eerie, xxi. 6*4) deteniiined the equivalent by 
the heat generated in a disc of metal revolving between the 
poles of a m^met, whereby currents are excited in the disc, 
which not being expended on external work, theii- energy i» 
entirely converted into heat in the disc.* The induced currents 

• The effect of the heat thus generated is strikingly shown by causiag a 
copper cylinder tilled witli a hard fusible alloy to rotate on its axis bet^n 
the poles of a powerful electro-magnet. The alloy is completely fosed m 
less than two minutes, and may be poured out in the liquid state. In*-’ 
dovclupmeut of heat by causing a conductor to revolve between the poles 
of a magnet was^first shown by Joule iu 1848. See ‘ PliU. Mug.,’ vol. xxm. 
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ami the magnet produce forces which oppose the motion of the 
disc, so that work must he kept up in order to maintain a con¬ 
stant speed of rotation. When currents were thus induced in 



specific heats of air; and hence the value of the mechanical 
etpiivalent arrived at hy this method was 437. 

Sources of Heat, The influence of the moon as a source of heat 
to the earth is now admitted. Its elfect, as it a^iproaches the 
full, in clearing the sky of clouds, is a common observation. 
The lieat attained hy the moon under solar radiation is greatest 
at the period of last quarter, when the surface illuminated will 
liave been heated thnee as long as at the first (piarler—namely, 
for a mean duration of eleven days; “and 7>ot only so, hut at 
the time when the moon completes her third or last quarter, u 
similar surface to that at first quarter will have received the heat 
of the sun’s rays for 360 in place of 21 hours, with this adtlitioiml 
peculiarity, that the surface generally will bo a good absorber 
of heat.” (.1. P. Harrison, ‘ Pritiah Association Iteport,’ 

The same authority (in the ‘ Report ’ for 1H6()) shows that the 
mean duration of solar radiation for the two periods of first and 
third quarters is as 4*25 : 11 * 20 . Some years ago Althaus esti¬ 
mated the maximum temperature, of the moon’s surface at 840'’ 
F. on the 22iid day of the lunation, seven days after the day of 
full moon, Althaus measured the sun’s radiation by the ]>yrhe,- 
liometcr [Pyrheliomktkr, E. C. S. ], .and, upidying the lesults to 
the moon, deduced from the extent of her area the ainouut of 
heat intercepted, his ineasun; of the moon’s cajwicity for lie.at 
being that of quartz. If this result be correct, the heat occa¬ 
sionally attained by the moon would be near the temperature at 
which iron appears red in twilight, and it exceeds the fusing 
points of tin and lead. Aecurdiug to Sir John llersclud the 
moon’s heat at the period of complete ilhiminatiuu must be far 
in excess of boiling water. 

Tlje present Lord llosse lias made some important observa¬ 
tions on the radiation of Iieat from the moon (‘ Piocecdiugs of 
Royal Society,’ xvii, and xix.) ; and his c-'iiclusions are :—(1) 
That the moon’s heat can he detected with certainty at any time 
between tlie first aiul last i(uaiters, and that the increase and 
decrease of her heat, witli lier ]ihas(*s, seems to be proportional 
to the increase and decrease of liei- light, as deihiced by ciilculu- 
tion. (2) That a inncli smaller jierceiitage. of lunar than of 
solar rays is transmitted by u plate of glass, and hence it is in¬ 
ferred that a large j)ortion of the rays of high refraugibility, 
which reach the moon from the sun, do not at once leave tfie 
moon’s surface, hut are iirst absorbed, raise the temperature of 
the surface, and afterwards leave' it as lieut-rays of low' refrangi- 
bility. (3) That, neglecting the (dlect want of transparency 
in oiir atmosphere, ami assuming that the ratliutiiig power of 
the moon’s surfaciJ is equal to lliat of a blackened tin vessel 
filled -with water, the lunar surface pusses througli a range of 5U() ' 
F. of temperature; coiiseijueiitly tlie actual range is jmobahly more. 
(4) The propoitiou between the intensity of sunlight and moon¬ 
light, and betwcfc]! the? heat which comes from the suii and from 
the moon, as deduced from tliose observations, agreetl as nearly 
as could be expected Avith the values round by inde])fndeut 
methods, and for tliis reason miglit la* considered tlu* mo.-e 
reliable. It was further found that the heating power of the 
moon’s rays appears to «liiuinish Avith her altitude about (jue-thml 
as .-’ '—= ' -- * • 


fast as the intensity of the solar chemical l ays I^Dayucjiit, Ac- | accoiiiit of 
TiNic Effects of, E. (,\ S. col. 706J. 1 1 avos also Jound that Avhile 
the light diminished Avith the altitude, in tlie luoportioii of about 
3to 1, the heat was diminislicd in the proportion of about b to 1. 

Hugfjins (‘ Proceedings of Royal Society,’ xvii. 300) bassucceeded 
in obtaining trustworthy indications of stellar heat in the cose 
of the stars Sirius, Pollux, and Regulus, tliough he Avas not able 
to make any quantitative estimate of tlieir calorific power. The 
linage of each star was received upon the surface of a thermopile, 
and the indications of heating poAver were recorded by an ex¬ 
tremely sensitive gahmnonieter. Stone (‘ Proceedings of Royal 
Society,' xviii, 159) obtained quiuititative results by comparing 

• According to Altliuus, the date of greatest cold in the moon occurs 
about half a day after first quarter, when the region of tlio moon opposite 
to us has been longest unexposed to the sun. If a temperature of — 92'F. 
occur at that time, it would suppose a fidl of 940=’ F. in about fiftooii days. 

It has been proved that the rate of cooling is greatest in air, on account of 
its convective currents, and the absence of an atmosphere in the case of the 
luoou would favour an accumulation of heat to a considerable depth in 
the moon's crust, and prevent a very rapid loss of the same by radiation. 


the heat of a Leslie’s 3-inch cube containing boiling water Avitli 
that of the star. He found that the heat received from Arcturus 
at ail altitude of 25® at Greenwich ia sensibly the same as that 
from the Avhole face of the cube at the distance of 400 yards, 
and from a Lyim at an altitude of 60° at the distance of 600 
)'ards. In a direct comparison between these two stars, the heat 
received from Arcturua ; that from o Lyrm :; 3 : 2 ; but the 
amount of heat received is diminished very rapidly^as the 
amount of moisture in the air increases. Nearly the whole of 
the heat is interceiited by the slightest cloud. 

Motion of a disc in vacuo, Messis. Balfour Stewart, and Tait 
luiA'e iuibli.slu*<l (‘ Proc. Roy. Soc,,’ xiv. 90, 339 and xv. 290) un 
account of some remarkable experiments on the beating of a disc 
by rapid rotation in vacuo in u vertical plane. The disc was 
made of the metal aluminium on account of its lightness, and 
VA’as ijyh of an inch thick and 13 inches in diameter ; it Aveighed 
ten ounces, ami in mo.st of the ex])eriment8 Avas covered with a 
coating of lani]>-l)la(:k, apjdii'd by means of negative pboto- 
grapliic vaniisli. A similar disc of ebonite u'as also used. The 
nu'tliod of arranging the api>aratus and communicating motion 
to tlie disc, and measuring the heating effect by means of a 
Tboiuson’s ri'flecting galvanometer, are descrilied in llie yiapor. 
It \^^^s shown that the liealing effect in the disc, Avhen rotated, 
j is not tine to rotatifui under the earth’s magnetic force, nor to 
conduction of heat from the bearings, nor to radiation or convec¬ 
tion from the Avheel-Avoik, nor to vilirations of the disk, nor to 
the den.sity and chemical cuuslitutiou of the residual air and 
vapour around the disc. But “ it is possible that visible motion 
liecomes dissipated by an ethereal medium in the same manner, 
and possildy to nearly the same extent, as molecuhir motion, or 
that motion Avhicli constitutes heat.” Moreover, “in the ab¬ 
sence of definite knowledge of tlie nature of that medium whicli 
transmits radiant light and heat, it might be supposed possible 
, that wlum a radiant liody is in rapid motion, the intensity of its 
' rudiaiioii is Bouiewliat increas(*<l.” But, in tliese experiments 
1 there is no jierceptible elfect of motion upon radiation. Tlie 
' beat indications dm* to rotation exyiressed in degrees F. varied 
from (>*JS5° F. to 0-93° F. Tiie healing elfect Avas sensibly the 
same Avlietlier the residual air were common aii', hydrogen, or 
c.»al gas. 

('enfral heat. The doctrine of central beat as applied to tho 
eartli has of late }ears fall(*n into discredit. It rested on three 
argninentH—(J),that deriA'ed from volcanic yihenoiueiia, which 
are iioAV explained by cliemicul and electro-cbemical geologists, 
at least as satistactorily as by tlu‘ supporters of central fire ; (2), 
that deduced from the nelmlar liypothesis ; (3), tliat deduced 
from the supposed uniform increase of temperature down to the 
I earth’s centre ; but there is not suilicient eviilence to prove that 
j Die iiicreiise of uiidergroiiud temperature is really general and 
j uniform. [See also, with reference to the supposed thickness of 
I the earth’s crust, Earth, Rioidity of, E. C. S. col. 815.] 
j Condaction. .Many years ago, Snow Harris sliowed that tlie 
j comlucliiig poAvers of the metals for electricity are apjiroxi- 
mately proportional to tlieir (-oiiducting poAA'ers for heat. Heat 
diminishes the electrical conduct ing piiwer, and it Avas shown liy 
James Forbes, in the case of iron, tliat tlie conductivity for heat 
diminishes as the temperature increases. [AiiLOVK, E. V. S. col. 
j 101.] Forbes also sought to delerinim* the absolute conductivity 
I of ;i substance; tliat is, how niueli lieat passi-s yier second yier 
I unit of surface through an iron bar of given thickqess, one end 
; of Avhicli is maintained at a given < i)iistaut temperature. Some 


>f these ('xpi‘iimi*nts is gii’en in the Report of the 
B.ritish Association for KSfio. The following table shows that 
the constancy of the. conducting yiovver in the case of iron can¬ 
not be assuined ; on tlie contrary, tlie conductivity diminishes 
Avlicn the teiiqierature increases. 


1 

j Coiuluc-tivitv of WrouRlit Iron. 

' Temp. 

i 

Uidls, the foot, minute, 
tnul Ct'tU. degree. 

Units, tho c-entimotx^o 
niinute, and font, 
degree. 

0“ 

•01337 

12-12 

j 50 

■01H4 

10-(;3 

1 100 

•01012 

9-40 

! 150 

•00934 I 

8-08 

! 200 j 

■00S76 

' 8-14 

250 

•00820 

7-07 


“ It Avould be premature to assert, from these experiments alone, 
that the percentage decrement in the case of iron is the same 
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for heat an<l electricity, altliough it is not iinpossible that it may 
turn out to be bo.” 

We may also refer to a short notice in the British Association 
Report for 1871, of some experiments conducted by M'Farlane, 
• under the direction (d Sir W. Thomson, for determining the 
surface-conductivity for heat of a copper ball. The ball, having 
a therjno-elcctric junction at its centre, was siisj^ended within a 
closed epace kept at a constant tei'iperaturc of about 1C° C., 
while the other junction was kept at th(i tempei ature of the en- 
veIo]>e,the circuit was completed througli ainiiTor galvanometer, 
and the deflections not<*d at intervals of one minute as the hall 
gradually cooled. The diHerence of the- Napierian logarithms (jf 
the differences of temperatures of the junctions, indicated by the 
deflections, divided by tlu'. intervals of time, gives the ratio of 
cooling ; and this, multijdied by a factor de)tending on the ca- 
jmeity for heat of the hall and on the. extent of its surface, gives 
the (quantity of heat emitted in gramme water units in the unit 
of time per square centimeti'e, per of difference (tf tempera¬ 
ture. The first and second .series of expei imenls had a range ol‘ 
from 5° to 25-' only, wliicli was too small l<»give de<-i<led results ; 
hut the lliirtl and fourth series, made witJi a polished copjier 
surface and a blackened siuiacts respectively, gave variations in 
the emissive jiower from ’(KIOITS at 5- ditf. of temp, to •(M)()22G 
at 00'^ diff. foi‘ the polished surface, ami from *01)0252 at 5® diff. 
to *000328 at (iO'^ dilf. Ibi* the blackened surface ; and tlie emis- 
aive powers of the two surfaces i-xliibit throughout a nearly con¬ 
stant ratio to each other of about 'OOd. 

Some curious e-\pe)iments Avc'ie brought under the notice of 
the Royal Society (‘Proc.' xii. 453) by Lieiil.-Ool. II. (fferk, 
R.A., which originated in tlie following manner. In shoeing 
a wheel with a liooj» tire, it was necessary to give a bevel of 
about ^ inch, when a workman suggested that tliis could he dom* 
by heating the tin* to redness, and then immersing (uie-hulf its 
depth in cold water. This was tried Aviili success ; that iiortion 
of the tiro which was out of the water htdiig reduced in diameter. 
The tire was 3 inches wide, h inch tliick, and 4' 2" in iliiuneter. 
Experiments were uunlc on cylinders of Avrought iron of different 
dimensions, both bollow and solid, immersed, some to one hall 
of their depth, others to two-lhirds ; also a similar eyliudei* of 
cast mm, steel, zinc, tin, ajid gun-iuetal. "When heated to red¬ 
ness, they were allowed to remain in water to om*-half or two- 
thirds of their depth for uhoiit, two minutes, in which lime the 
portion in air had lost all redness, and that in water luul )>ec(nne 
bufliciently cool to handle. The diineiisions were noted after 
every live heatings. The genei-iil elfei'-t was a maximum conlrac- 
iion of the metal about one inch above tlie- Avate-i* line. Tin 
showed no change of form. Brass, gun metal, and zinc showed 
the effect slightly ; hut, instead of contraction just above, the 
water line, there Ava.s an e-V]«insion or bulging. Tim explanation 
of tlieso curious (*llects Avas given by Professor Blokes :— 

“ Imagine such a cylinder divided into Iavo jiarts by a horizon¬ 
tal plane at tlu; waliT-line, and in this state immei*setl after 
heating. The imdin* part, lieiiig in contact Avitli AA^aier, Avoiild 
rapidly cool and contract, Avhile tlie up])er part Avould cool iml 
slowly. Conseipiently, hy the time llie undei* ])ui*t had pr«*tty 
Avell cooled, the iijipe.r part Avould be left jutting out; but wlie.ii 
both jiarts had cooled tlu*ir diameters would again agree. Now, 
in the actual experiment, this indejieiulent motion of the two 
jiarts is imjiossilde, on account of the continuity of the niebd ; 
the under paii tends to jaill in tin; upiier, and tbe iipjier to juill 
out tlie under. In this contest the cooler metal, being the 
strimger, prevails, and so tlie U])])er ]iart gets pulled in, a little 
above the Avaler-line, while still hot. But it has still to contract 
on cooling, and this it will do to tlie full extent due to its tem¬ 
perature, except in so far as it may he prevented hy its connec¬ 
tion with the rest. Hence, oii the Avhole, the effect of thi.s cause 
is to leave a jiermanenl coiitraclion a litth; above the water¬ 
line ; and it is easy to see that the c.ontraction must he so much 
nearer to the water-line as the thickness of the metal is less, 
the other dimensions of the holloAV cylinder and tlie nature of 
the metal being given. When the IioHuav eylhidei* is very short, 
so as to be mluced to a mere hoop, the. same cause oj>e.Tatcs ; 
hut there is not room for more than a general inclination of tlu* 
surface, leaving the lioop bevelled. 

“ But there is another cause of deformation at work. Tiiiagiiie a 
mass of metal heated so as to he slightly iilastie., and then rapidly 
cooled over a large part of its surface. In cooling, the skin at the 
same time contracts and becomes stnuiger, and thereby tends to 
scpieeze out its coiil cuts. This nccounl s for the bulging of the ends 
of the solid cylinders of wrought iron and tlie rents seen in their 
cylindi'iual siuiuce. The skin at the bottom is of course os strong 


as nt the sides in the part below the water-lino; but a surface 
which resists extension far more than bending, has far less power 
to resist pressure of the- nature of a fluid pressure when plane 
than when convex. The eflcct of the cause first explained is also 
manifest in these cylinders, although it is less marked than in 
the cas(; of the hollow cylinders, as might have been expected. 

“ Tlie tendency of the cooled skin of a heated metallic mass 
to srmeeze out its contents aiipears to be Avliat gives rise to the 
bulging seen neai* tlie Avater-linc in the hollow cylinder of brass. 
Wrought iron, being liigbly tenacious even at a comparatively 
high temperature, resists Avitli great force the sliding motion 
of file particles Avhic-h must take place in order that the tendency 
of the cooled skin to sijueeze out its cont ents may take effect ; 
hut brass, apjirtuu liiiig in its liotter parts more nearly to the state 
of a molten mass, exhibits the. effect more strongly. It seems 
jirobalile that, even in tlu; case, of brass, a very thin, IioUoav, 
cyliiulei* Avould exhibit a e.oiitraetion just above the water-line. 
Should there be a metal or alloy AvJiicli about the temperatures 
witlMvliich AVG liave to ileal u as stronger hot than cold, the effect 
of tlie cause fir.st referred to u'ouhl he to produce an expansion a 
little below ilic Avater-line.” 

<'iioiirr of liijuiJn iiiid {iiottx. Acconliiig to tlie ex¬ 
periments of J )es[)i*et/., Jiipiids pos.sess true, though extremely 
feeble, jioAvers of conduction; and, according to Magnus, hydrogen 
gas conducts heat like, a metal. When a platinum Avire is ig¬ 
nited hy means of a voltaic curreut, and the air surrounding it 
is ri*.moYed, the Avile gloAVs much more brightly. In the former 
case tlu; air carries off a jiorlion of the heat hy convection. But, 
if hydrogen be adinitti*d into tlie exhausted space containing the 
gloAviiig wire. Hie light of tlu* latter is iiueiiched, even though 
the battery power lie siitlicieiit to fuse tlie Avire, in tlu; absence 
of liydrogen. AccnrtUiig to Magnus, the cliilliiig of the Avire is 
not ilm* to the mobility of the ]>artieles of the gas, hut is an effect 
of conduction. To prevent convection the jilutiiium wire was 
passed along the. axis of a narrow glass tube tilled with hydrogen, 
and the lilin of gas was foiiiul sullieient to (lueiieh the incandes- 
eence of the Avire. It was also found that, on heating the closed 
top of a ves.sel, the heat AA*as conveyed more, ipiickly to a tlie.r- 
mometei* below, Avlien the vessel was tilled with hvdrogen, than 
Avheii it was lilJed Avitli air. The comparison Avas also made with 
aiiimonia and carbonic ai id, as in the folloAviiig table :— 

Time required to I’uise tlie tliermometer— 


In From 21)*’—80“ C. 

Hydrogen . 1 minute. 

Ail*. . . 3’5 „ 

Ammonia . 3*5 „ 
Carbonic acid . 4*25 „ 


From 20-—90“ C. 


1*41 minute. 


5*23 

5*37 

C-37 


n 


Noaa', as at eipial pressures the A^elocitie.s of the atoms or mole- 
(*ules of gases ai’e inversely jiroportioiial to the s({uare roots of 
tlieir sjiecilii*. gravities, gases posse.ssiiig the greatest A^docity 
Avill produce the greatest miml)i*i* of inqiacts, and Avill abstract 
the greatest amount of heat. On tliis subject Ave may' refer to a 
pajH*-r by Mohr in the ‘Bericlite Clieiii. Oe.s.,' Berlin, iv. 85—90, 
(^see also ‘Jourii. {.Iieni. Boc.’ ix. 298,) and also to one hy 
Clausius (‘I’ogg. Ami.’ cxA'. 1), but tlu*. subject of gaseous coii- 
iluciion seems to reejuire further investigation. 

With resjHict to litpiid coiulaction some account of Ouihric’s 
ex]»ei*i]iu*nts is given under DiATHERMOMiiTEn [E. 0. B. col. 
753j, in Avhich the resistance to the passage of heat w'as measured 
rather than conductivity. 

In conformity Avitli the structure of the article in the (-yclo- 
pfodia, AA'c throw over into separate articles such important sub¬ 
jects as Bpeciftc Heat and Radiation ob' Heat. Under this 
last head will he found some account of the transmutation ot 
heal rays into others of high refrangibility, known as CALomis- 
I'ENC'E, referred from col. 412, E. C. B., to the present article. 
But Ave may here notice one or tAvo points of interest in connec¬ 
tion Avith our subject. 

MulHpk proportion in heat. An attempt has been miule by 
Di*. T. Woods (‘ Broc. Roy. Boc.,’ viii. 4) to prove the existence 
of “multiple proportion in the ([iiantities of heat, or cq^uivalent 
alteration of internal space of bodies, caused by definite changes 
of state as produced by chemical combination or otherwise.” An 
attempt is made to prove from the combinations of oxygen that 
the internal space of a substance is lost and gained in multiple 
ju-oportion, in the definite changes of state of bodies, such as in 
the condensation of vapours into liquids, and lirpiids into solids, 
and the reverse, and also in chemical combinations and deconi- 
piMitions; and therefore that the ^ce as well as the matter of 
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hicli volume is compogecl can only be added to or taken away 
1 what is c^led its combining equivalent. 

Variation in demity hy lieaL Magnus showed that specimens 

I idocrasc after fusion had diminished considerabW in density 
'ithout undergoing any change of composition. Before fusion 
leir sp. gv. ranged from 3’349 to 3*45, and after fusion, only 
■om 2*93 to 2*945. Dr. Phipson (‘ Proc. Roy. Soc,* xiii. 240) 
as token up this subject, and secmis to have established the 
Lirioiis fact tliat while idocrasc, labrado^it(^, felspar, qnmlz, 
inphibole, pyroxene, peridote, samarskite, porcelain, and glass 
iminish in density by the action of heat, gadolinite, zii-cons, 
tid yellow obsidians aurjment in density from the same cause. 
Fnder the iiilluence ol‘ a powerful heat those substances undergo 
mie molecular change, wliich, it is shown, is not permanent, Imt 
itermittent; the specimens after l)eing heated to mlnesa resume 
leir original specinc gravities in the course of a month or less, 
tis not”iinprobable that this property bedongs more or less to all 
ibstances. 

HEAT [Thermo Chemistry, E. C. S.l. 

HEAT AND COLD, in Medicine. These powerful agents 
lay 80 imporlant u part ill the itroiliiction, and cure of diseases 
ia*t it may be well to treat brietlv of their mf)de of action, and 
) specify some of the cases in which they are used with sulvaii- 
ige. Atmospheric heat, when acting as a cause of <lisease, both 
:irs up fever and modifies the character of it. The ndenttncii, 
r ai-deiit fevers which lui])pen “to si'aiueu when s.ailiiig into 
ery hot countries,” are (‘xanqdes of the agency of heal in 
ausiiig fever ; and the yellow fevt-r, as distinct from the remit- 
jiits of more temperate (dinmti's, may be taken as instances of 
■,s modifying powiu’. Heat, too, when it does not occasion 
iseasi^s, is a cause of exlnuistion, especially in pemons who are 
ot natives of warm climates ; and it is during the hot season 

II such temperate climates as that of ICngland that diarrhoea 
lid English cholera ^irevail, and the mind sullers excitement 
hut shows itself in onr annual registers in excess of crime, mad- 
,esM, and suichle. Atmosplieric cold, on tlie contrary^ lias very 
aflerciit etlects. While heat relaxes the body, and indisposes 
he mind to exertion, moderate cold braces the one .and stimulates 
lie other, and it is only when very intense that it affects the 
tody liy frost-bites, and the brain by producing a state closely 
ehenibbng drunkenness, or a talkative delirium, or an invincible 
irojiensity to sleej). Heat acting locally, e(|nally with cold, 
iccasioiis inllainmati(ai, passing on to tlu' death of the jairt 
,ttackl'd, through over- excitement in the one case, through inllam- 
iiatory reaction in the other. In the trealiuent of disease both 
leat by itself and hi’at combined with moisture is largely ein- 
iloyed. The hot,-air, the steam, and the warm bath, and the 
ombinatioii known as the I’urkish bath, arc very elHcacious in 
he speedy cure of colds, and, by iiromotiiig a free action of the 
kin, in rheumatism, gout, and other maladies caused by some 
loisoii generated within the body and needing to he eliminated 
>y the skin ; also by jtrodneing a fainting state, with conseiiuent 
elaxation of iibre, in strangulated hernia, and in the jiassage of 
alciili from the liver or kidney. Locally applied, warmth, or 
varnitli and moisture combined, an- largely resorted to in the 
me of disease ami n-Iiof of iiain, in the forms of hot .sand, or 
leated irons, of lu’aii, bread, and ^in^^eed [loultice, of ragsilipjied 
11 warm water, and covered with oil-cloth, or of the moistened 
tojigio-piline. Cold, on the coiitraiy, as the cold bath, braces 
le, system, and as the shower, or douche, bath, creates a whole- 
oine shock followcil by a refreshing reaction. Locally, when 
pplied as cold water, cold lotion, freezing mixture, icetl water, 
r ice, it not only reduces the beat t)f inllamed parts, but also 
owers their sensihility ; and when ajiplied to the seal]) in in- 
laiinnatory allections of the brain, and in fev< r Jittended xvith 
eliriiim, it reduces the temperatiire, lowers the juilse, soothiys 
he nerves, and disposes to sleep. In hamiorrliages, also, it 
oiitracts tile vessels, and acts the ]>art of a [styptic. As ice, it 
my l>c swallowed with advantage, wliere water would la* of 
ittle service. It is useful in the sore throat of quinsey, scarlet 
^ver, and diphtheria, and of the greatest service in hydrophobiii, 
v'hen the patient, who rejects water with horror, will eat ice 
Yith greediness. Intense cold is also a valuable anaisthetic, and 
8 so applied by tlie surgeon and dentist. As the luther-sjiray it is 
>i the greatest value in jierfonuing paiiifiil operations on super- 
icial parts. 

Heat, prickly, a rash produced by great atmos^ibcric 
»eut. It belongs to the class of skin diseases called Lichen, 
ncl is known as L, tropicus, 

HEAVY GLASS, a term applied to a dense optical gdass (the 
dicated borate of lead), which first led Faraday to the aiscovery 


of the relation betw'een light and magnetism. [Magnetism, 
E. C. S.] 

HEAVEN, Anglo-Saxon, Heofon, that which is /woiwd, thrown 
up, or elevated, and so generally referred to whatever is above the 
earth, or encompasses it. The expression is indefinite and virtu¬ 
ally infinite, and when used in relation or contrast to the earth, 
is co-extensive with everything which is not the earth, os in 
Gen. i. 1 ; xiv. 19 ; Ps. cxv. 15 ; Isa. Ixvi. 1 ; Matt. xliv. 36, 
and many other passages of the Old and New Testaments ; and 
is, therefore, susceptible of several partitions or divisions, of 
wliicb, indeed, it has historically been tlie object, and which vary 
as natural or as reviailcd, ami again as arbitrary, fanciful, specula¬ 
tive, figurative, or symbolical. A. threefold distribution of the 
celestial regions is indicated in the Holy Scriptures ; the first 
being tlu? aerial licaven, or the ri'gion of the air, and of birds (Job 
XXXV. J1 ; Jcr. iv. 25 ; Lam. iv. J9 ; Dan. iv. 12 ; Matt. vi. 29 ; 
Rev. xix. 17), and of atmospheric or meteoric yibeiioinena, as 
clouds (Ps. cxlvii. 8 ; Matt. xxiv. 30) ; dews (Oeii. xxvii. 28 ; 
i)aii. iv. 15) ; bail (Ex. ix. 22 ; Rev. xvi. 21) ; boar frost (Job 
xxxviii. 29; ; rain (Gen. viii. 2) ; snow (Isa. Iv. 10) ; winds (.ler. 
xlix. 36 ; Ps. Ixxviii. 26) ; thiinder (Ps. Ixxvii. 18); and light¬ 
ning (Luke X. 18). The second celestial region is “the firmament, 
or expanse of Heaven,” in which are placed the sun, moon, and 
stars [Firmament, E. C. S. col. 10021. The “ third Heaven ” 
is expressly mentioned by St. Paul (2 Cor. xii.2),who8c authority 
thus affords the chief warrant for the apidication of ordinal 
nnmbiTs to the first and second, and it is the antitype to the 
Holy of TTolies in the tenqde at .1 erusaleni. [Empyrean, E. 0. S. 
col. 878.] 

The tripartite division of Heaven is not supposed by 
Rabbinical authority ; ami of the four words which occur as 
ex])re,ssive of Heaven in the Old Testament, two are used 
with reference to its cxtiuit or e.xjiaiise, and the other two as 
descriptive of its elevation. The Rabl)iiis variousljr sjieak pf 
two Heavens, which they would ujipear to have diffei-enced in 
accordance with the oxpi’cssions Heaven and the Heaven^ of 
Jleaveiis; ami of seven Heavens, rising one above another like 
the. storeys of a building—(1) velum ; (2) exjiaiismu ; (3) nubes; 
(1) liabitaeiilum ; (5) Imbitatio ; (6) sedes lixa ; and (?) araboth, 
or sometimes, “ the Treasury.” VVitb the enoeb-marking sins of 
mankind, as those of Adam, Cain, ami others, God, who had 
formerly walked with man, withdrew by successive ascents into 
the .seventh of ihe.ae Heaven.s ; from which, at other Ojinchs, 
marked by singular manifestations of His grace, as in the times 
of Abraham and Lsaac, He gradually re-descended, until, in the 
days of Moses, He once more occupied the first. Mohammed in¬ 
corporated the seven-fold distribution into his system. God, says 
the. Koran, “ liath created seven Heavens, one above another 
and again, He. “hath built above v<»u seven solid Heavens.” 

The Elj'sinm of the Greeks, xvliich—in default of the admis¬ 
sion of good men to the jirope.r abodes of the Gods, for which 
apotheosis was the. rare and essential t[ualilication-~is the ana¬ 
logue to the Christian Heaven, olfered, tiefore the iinjicrtinenees 
of the gmsscr ])oets, to tlie souls of the'virtuous a succession of 
refined, althuugli generally scnsimus pleasures, and the satis¬ 
faction of ]mrsuing, with iiarmonioiis and unimpeded energies, 
the activities to which they had, as mortals, been devoted. 
[EiA'sir.M, K. C. vol. iii. ct»l. s l5. j The notion of a prosperous 
eontimiatiou of earthly employments, xvhether of war, of the 
chase, of the banquet, or of general indulgence, is to be found 
also amongst the ancient Gernmiis and Norsemen, a.s well as the 
Indians of Noiili America, and the Mohanmiedans, xvhose 
Heaven is a literal Paradise, “gardens of delight,” in xvhicli 
wine, meal, and fruits are xvithout .stint, peace is unbroken, 
and tlie Houris and the eouches, which are correlatives, are alike 
lieautifnl, easy, and ahundant. The, same idea is not without 
its unulogy in theories of transmigration, whiidi, denying a 
ch.mge of locality, offer to the souls of good men a progression 
in dignity and in liappine.ss of circnm.stance. 

IlEBliOMADARY^ the title given to any ollicer iii a monas¬ 
tery, eliureh, or palae.e, xvhose turn of duty xvas aiTauged by a 
rota to endure for a week, hchdomada, at a time. Among tbc 
late Greek writers we fiinl tbc title applied to those, who kept 
watch at the bed of the Emperor, and to several similar oHicials 
employed about the court whose term of duty was regulated by 
flingle xveeks. In the internal arrangement of mediteval eccle.sias- 
ticol institutions there were several inferior officers to whom this 
distinctive name was given. For instance, tlie hebdomadary 
monk who took his tuni at xvaiting upon his fellows at table ; or 
{leiformod the divine offices At the altar or choir ; in these latter 
eases’he Avas styledHebdomadarius Sacerdos,” or “Hebdoma- 
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durios Majoris Missir.” The Archihebdotnadarim was a sort of the land of Israel as those at Babylon, was made the foundation 
overseer over the otliers, and took care they kept their turns, of all law and equity, and as such was explained in the various 
The followiiij'names of olMces in connection with the monastic schools of Jewish learning.^ Together with the ‘Gettiara,’ i.e., 
hebdomaclary will cx]daiu themselves :—“HebdomadariusLector “ completion,” which contains the a^ments pro et contra with 
ad Mensas,” read the Bible while the other monks ate their meals the decisions of the learned, it constitutes the Talmud, or body 
in silence: “ Hebdonindarius Cantor.” “11. Invitatorii.” “H. of .sacred laAV, or, ‘Torah she Inlal i)!,’t.e., the Oral Law, so- 


Psalterii,” “If. Chori,” “H. Defunctonim,” performed the offices 
of the dead, “ H. CVaiuinrc,” W'orked in the Icitchen, cleaned the 
vessels, and helped the cooks: the term “ Hehdomadarins 
minor” appears to have been applied to this latter office also. 
Ducange gives many refenmees tft the vurious Hignilicatiuns of 
the word. 

HEBREAV LANGUAGE AND LITERATURE [E. G. vol. 
iv. col. 64()]. The ILibrew language has of laic years received 
much light from the deciplieriuent ol’ the cuneiform inscriptions 
of Nineveh and Babylon. Not only do Ave find that the Assy¬ 
rians spoke a Semitic langnage—contrary to the conjecture of 
Gesenius, who supposed it to belong to tJie Medo-Rcrsian faniily 
(‘ Geschichte der llebraischen Sprache,’ .sect. -wii. .*h p. —but 
one closely iehite<l to tli(>. Hebrew, and from which many Avords 
hitherto obscure ii) the HebrcAv receive cliu idation. It was shoAvn 
in the article, (JnAi.nL’K Laxouaok [E. C. S. col. 4H3j, that the 
Assyrians, while a<lopting the graphic system of tlieir Tiirani.aii 
predecessors, the Akkads, also admitted into their language .seve¬ 
ral of their words. Of these aa'c recognise in HebrcAv the AVords 
y(hn = sea, Vr= a city, h<~/:al — a jialace or temple, from o = 
bouse, and kal = great— literally, (jrmt home. 

The Avord ’iixhta}i, also, in the compound Avord 

ojnt£?y \tithiuy ’(hsui'= eleven, a AVord that puzzled the 
ingenuity of Winer, and Avliich Gesenius gave up in despair, 
is now ibiuid to be of Assyrian oi-igin. Instead of ekhail, or 
W'alihiid, for oiir, as Ave liml it in Ilebrc.AV and Arabic respectively, 
the As.syrians used ishtm=z uuo, and this, slightly altered in 
prominc'iation, i.s the origin of the coni])oiind ilebreAv -word in 
question. 

We iiud also that the names of the months in HehrcAv are all 
of Assyrian origin, c.g. — 

Nisan = Assyiiaii Nisjinnu Tatnmuz = Dinvazu 

lyyar = „ Airu Ab = Abu 

Sivan = „ Sivunu Elul = ITulii, &c. 

(See Norris’s ‘Assyrian Dictionary,’ vol. i, ]i. rat) 

The divine name, Jehovah, uls<» receives elucidation from the 
same source ; for, among other deities whose mnoes are. rec(U'ded 
on the Assyrian tahlets, avc meet Avitli a deity named Yahu, or 
Ya-u, and Ave have no hesitation in identifying tbi.s name Avilli 
the sacred and incoinniunicahle name of God among the Jcaa’s, 
the pronunciation of Avliich has renmiin'd hitlierlo undecided 
among HcihrcAV scliolaitj. While all ngrc<' that the prominciatioii 
Ave give is not the correct one, it is not yet settled Avhai it ought 
to bi* ; and the JeAVs cannot assist us, because they declare the 
name is too sacred to bn uttered by mortal lips. Not only do 
wc meet with this name in Assyrian, hut avc lind a certain Syrian 
monarch mentioned in the inscription of Sargon, found at Idali, 
in Cypnis, Avliose name is Yaliu-liidi; and, since the name of the 
monarch is ])receded by the sign for deity, Ave lean) tliat it is a 
compound of some divine name cquiA'aleiit, perhaps, to .JelioA'ah’s 
Rcrvant, compoiinde<l like the Hehrewname, Vehoshiiu = J<»slnia 
i.c.., Jiihovalis salvation, and Jecoiiiali =lin Avhoni JchoAah esta¬ 
blishes. We t}iGrefo)<*, safely conclude lb;it this ancient 

name of God Avould Ix'. more ])ro])erly ]>r(mounce<l Valin or 
Yao, as, in fact, it is given in Macrobius and other ancient | 
authors (lAfl). These ai i; only a h'AV particulars in Avliic.h the j 
Assyrian throAvs light iijion the Ifehnuv, hut Ave have no duuht j 
that, as (.ur knoAvledge, <»f the iusca-iptions increases, still more 
light Avill he. throAvu u]>on the Hebrew, a language Avliicli, in its 
grammar, us AVidl jis in its vocabulary, so iiiucdi resembles the 
ancient Assyrian. (Norris’s AMyrinn JHetionanj^ and Menant’s 
and Oppert’s nmninmire Atott/rieinir.) 

Hebrew Liteuature. The sacred books of the Old Tes¬ 
tament form blit a small ]«irt of the literature of the Jews. 
After the Canon of the Old '^riistaiiu'nt avus closed, the T.'ir- 
gums or Paraphrases, in the East Aramaic, or so-odled (Jhahlee 
language, Avere composed [Tarcjums, E. (\ vol. viii. (h) 1. 2(>]. 
Then folloAv the traditions and ordinance.^, railed the Mi.slinjih, 
or Mishnaioth, which having hitherto been orally tninsmitted 
AVeie at length collected and committed to writing by R. Judah, 
RUriiamed “ Hnkkililosh,” or the Haint, from th(3 holiness of liis 
life. H(^ is also called R. Judah Hannasi, or the Pi ince, He lived 
under the Kmperor Antoninus, a.d. 150. The Mishnali univer¬ 
sally received by the Jcavs, ns Avell those Avho Avere living in 


called ill contradistinction to the ‘TOrah she bikthav,’or Written 
Law, contained in the Five Books of Moses. “The written law 
(tf Moses is founded njionthe Oral Law,” says Rabbi Aben Ezra, 
in liis preface to the Pentateuch, and so also says Rabbi Isaac 
rorhelcnsis, in his Avork entitled ‘ Aramude Golah.’ “Do not 
think,” he says, “that the foundation is the JFritten haw, but 
rather, that which was om/h/delWered.” “The Written Law 
cannot he I'xjdaimxl Avithout the Oral LaAV,” says R. Bechai, in 
his Avork called ‘Kad hakkcmiakh.’ Hence the value AA'hich tlie 
tAVo lAarts of the ‘ralmnd have to every devout Jcav, and the 
numlier of volumes Avhicli haAui been Avritten at A'^arious times, 
tr) (h'fend or ex])lain it. Tlie Mishnah also contains the ‘ Pirke 
Avoth,’ or “ Sayings of the h'athers,” heiiig a collection of re- 
niarkalde sayings ainl apothegms of famous doctors of the 
.Tew'ish hiAV, collected by Rabbi Nathan, the Babylonian. The 
‘ Pirke AvOth ’ has been annotated hy many famous Rabbis, and 
repeatedly ]>nl»lished, both in HehrcAV and Latin. One edition 
with notes by the celebrated Maimonides and R. Jarchi, Avas 
]>rinted at Mantua, as early as 1558. 

’J’he Book of Zoliar, a commentary upon the Pentateuch, is of 
gre.'it antiquity, but of uncertain authorship ; from the fact that 
it maki‘.s no mention of the Gemara, or Commentary on the 
Mishnah, it is supposed by some to have been compiled before 
the Talmud. It wu.s printed jit Mantua in 1558. 

‘ Bahir,’ or ‘ Sejiher Bahir,’ i.e.y “ the illustrious book,” con¬ 
sidered the most ancient of all Ralibiiiic writings, Avas com¬ 
piled by Rabbi Nckhoniu ben Ilakkaim, avIio, as a contemporary 
of Jonathan ben I'zziel, the paraphrast, must liave lived about 
B.c. 30 or 40. Its subject is Cabbalistic dogmas and the mystery 
of the divine names, ‘ Siphra,’ also willed ‘ Torath Kohannim,’ 
or the “ Ijuav of the priests,” an ancient commentary on the 
Book of Levitiems ; ‘Siphre,’ commentaries on Numbers and 
Deuteronomy, supposed to he from the ])en of an author named 
Rav, Avho Avas a disebde of R. Jnda, the, compiler of the 
Mishnah. I’he ‘ Bia’cshith Rahha,’ or, “The Great Genesis,” 
is a very dilfuse commentary on the Book of Genesis, treated 
allegorically and historically. We. have, similar commentaries 
on Exodus iind Numbers, respectively entitled, ‘ ShemOth Rahha,’ 
or the “Great Exodus,” ‘ Bcmidbar ibihha,’ or tlie “Great Num¬ 
bers,” and ‘Eeha Rahhuthi,’ or the “(ircat Larnentatioiie,” a 
coimueiit on the Book of Lanumtations ; and ‘ Shir hnshslririm 
rahathi,’ or the. “ Great Song of Songs,” on the Book of Canticles. 
They are all eonqirchended umh r the term ‘ RabhOth,’ the 
]»lural of Kabbah. The author Avas Rahha bar Nachmoni, a.d. 
300. An edition Avas jn inlcd at Constantiiioph-. as early as a.d. 
1512, Th(! ‘Mechilta’ is a very ancient, but anonymous, com¬ 
mentary on the Book of Exodus, supposed to liave hei'U written 
about A.T). 210. 

The ‘Seder 01am Rahha,’ or “ Grii.'it Chi'onicle, of the World,” 
is a hook of history and e.lironology, fi’oni the. Creation doAvn to 
I the time of Adrian, avIio oveithrew Bar Coziha, the jiretended 
j Messiah. The. author is believed to have been R, Moses hen 
' Klmlplieta, Avho livixl about A.D, 130, and aauis the preceptor of 
' R, Judah liakkadosh, the compiler of the Mi.shnah. 

These .are nearly all the hooks written in HehreAV hefoii' the 
eleventh century, about Avhich time (after many centuries of 
])rofound silence, oAving to jicrsecntions and the disturbed state 
of the Avorld), the Jens again became veiy industrious and 
]K)Uied forth volume, upon volume on every subject of learning 
and scieniHi both human and divine,. 

We, have original treatise.s on law and general literature, 
chronology, history, poetry, astronomy, astrology, grammar, 
logic, aritlimetie., matliemalics, philosophy, ])hilology, lexico* 
grajihj", and lheoh)gy, beside,s translations from the Greek and 
Arabic Avritcr.s, ami several interesting books of voyages and 
travels. If any one ditsire to knoAv the extent of wealth to he 
obtained from this mine alone, the study of Hebi’ew in this 
eouutry liaving been so long and grievously neglected, let him 
ronsiilt Bartoiocei's ‘Bibliotheca mugiia Rahbinica,’ which in 
four folio volumes only, "ives a catalogue, of Hebrew works, 
Avith extracts fnuii the Rabbinic Avu’itiugs ; or ho Avill find above 
500 Hebrew AVorks, all Avritten before the sixteenth century, 
enumerated in the ‘ Bibliotheca Rahbinica ’ of Buxtorff, which 
forms jMXi-t of his nu*e and valuable little book, * De Abbreviatuns 
Hebraicis.’ 
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Among books of travel, the best known are Benjamin of 
Tiidela of Navarre, who died a.d. 1173; Abraham Peritsol, 
‘ Travels in the East,’ within a short time before the English Re¬ 
formation, translated into Latin, and accompanied with learned 
and copious notes by Thomas Hyde, author of the *Religio 
Veteriiiii Peraarum,’ printed at Oxford (Hebrew and Latin), 
1691 ; and the ‘Travels of Rabbi Joseph,’ which have been 
translated by BiallobloUky, and published by tlui Oriental 
Translation Fund of the Royal Asiatic Society. 

In history and chronology we have, besides the ‘ Seder Olain 
Rabba,’ above mentioned, the ‘ Seder 01am Siita,’ or “ Lesser 
Chronicle,” written about a.d. 1124; the ‘ Sepher Juchasiii’ 
(R. Abraham Zacuth), treating of sacTcd and Jc'wish history 
irom the beginning of the world down to a.d. 1500. The 
‘ Tsemakh David,’ historical and clironolugical (lb David tians), 
is brought down to a.d. 1502 ; and lastly ‘JosmjKnj,’ or “Jo¬ 
sephus ben Gorion,” a sort of llebjcw J(KS(!])]ins, but far inferior 
to the Greek J osephus. 

Among books of law', divine and linnian, may be emimerated j 
the famous ‘ Yud khazak.'di,’ by Maimonides (»lied a.d. 1204), 
printed, Venice, 1574, and the ‘ Moiv.h Nevokini,’ <»r “ (tuide of 
the perplexed,” in Arabic, by the same anth(tr, translated into 
Hebrew by R. Samuel Aben Tibbon. I'ArArMONiDKs, E. C. Biog. 
Div. vol. vi. col. 58. j ‘Kol-bo,’ bt., “All that is in it,” contain¬ 
ing laws and statutes relating to Jewish ]iolit.v. ‘lickol 
khepliets,’ a book of legal forms for marriage, divorce, contmets, 
sales, loans, &c. 

Of books traiLslated from the Gj<*ek w(! have Euclid, llippo- 
crate.s (’caUed Abukrat in Hebrew), ‘ Middotli,’ i.e., the Ethics of 
Aristotle, translated into Hebrew by Don Meir, pby.sician to the 
king of Castile, a.d. 1405 ; also Aristeas, oonccruing tbeSeptuu- 
gint, translateiL by R. Azariub, the Edomite, of Ferrara, in bis 
‘ Meor Enaim,’ iii which work wc; also have a treatise called 
‘Imre Biuab,’ t.c., “ Words of understanding,” containing various 
historical and philological nialters, .supported by {|uotanons from 
Plutarch, Cicero, Aristeas, and even Cluistian faihers, asOrigen, 
Jerome, and St. Augustine. But the Jews hud the a< I vantage, 
during the middle ages of trallic and intercourse with the Mo¬ 
hammedans, who were at that time at the heu<l (/f learning and 
civilization. Hebrew is cognate with Are.bic, and we liml that 
at the Courts of the Moori.sh kings of Spain, the khalifs of Bag¬ 
dad and Egypt, the Jews were held in esteem as pliysic.ians and 
men of learning. Hence Hebrew' literature was very early en¬ 
riched with translations from tin*, Arabic on medicine, natural 
and mental idiilosophy, chemistry, logic, theology, and a-stio- 
iioiiiy. Thus we have. R. Abiudas ‘On (Jeleslial .Signs,’ 11. Abi 
Josepli bar Isaac, ‘On the Oonj unctions of the Heavenly Bodicjs, 
and Eclipse.s, and the Judgment of the Stans.’ Alien Rashiad, 
better known by the name of Averroc.s (Avkuuoks, E. C. Eiog. 
Div. vol. i. col. 44HJ, a celebrated jiliysician and ]thilo,soplier of 
Cordova, died a.d. 1210 , wrote comnieiitai ies on all tlie w'ork.s 
of Ai'i.stotle, W'ith an introduction to bis Logic, and Idetaphysic.s, 
which have been rendered into Hebrew'. The works of Abu 
Ali ibii Alkhasin ‘ On Astronomy,’ and ('..s])ec,ially th(> waitings 
of the famous physician Avicknna | E. C. I’iog. Div. vol. i. col. 
449J, called the priiicii of doctors, .an Arab pliy.sic.ian originally 
from Bokhara, mit wdio died in .Sjiiiiii, a.d. 10.50, and Abu 
Nttssar Alpharabi, called the prince of Arab pbilosojdiers, wlio 
wrote on logic, natural philosophy, tlie es.senc(i of the .soul, &c. 
Abu Gopher Akbmit ben Joseph W’rote ‘ Ilaiiperi,’ i.e., ‘The 
Fruit,’ a eomnientoiy on the Ceiitiloqniuni of rt<»lemy ; 
Abu Beker, who wrote on pbilo.sopliy ; and Abu Beker ben 
Tafil, who wrote, on ‘Solitary or Ilerniit Life.’ Of a.stronomi- 
cal treatises, moreover, we have the ‘ Lukhoth hattekunah,’ or 
astronomical table.s, compiled for the use of Aliihonsiis, king of 
Portugal, by his Jewish physichui, R. Isaac Alien Sid, and Abu 
Almasar (died a.d. 886 ), a celebrated Arab astronomer, who 
predicted, from the conjunction of Jupiter with Mercury, that 
the year A.D. 1460 would be fatal to the Cliri.stian religion. 

We pass now to the consideration of books of a genc’.ral cha¬ 
racter, as ‘ Kosri,’ a dialogue on religion, written a.d. 1140, for 
a king who is called Cozar. ‘ Oaplitor u Plierach ’ (Apple and 
Slower), contains Talmudic liistories, expositions, allegorical 
discourses, and proverbs—a very remaikable and amusing book. 
The ‘ Mishal hakkadmoni,’ t.e., ‘ Proverb of the Ancient,’ a book 
fables^and apologues; and ‘Mishle Shualim,’ 
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'!»^ treatise on Hebrew Grammar, and ‘ LeshOn lemtldim,’ 
Solomon Jarchi, also a grammatical treatise: but tb 
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‘ Miclilol,' of R. David Kimchi, a Hebrew Grammar in Hebrew, 
and the ‘ Sepher Shorashini,’ or ‘ iETook of Roots,' of the same 
author, laid the foundation of Hebrew learning in Europe, aided 
by the ‘ Arucli,’ ji Chaldee and Talmudic Lexico{|., by R. Nathan, 
who died A.D. 1106 ; the ‘Lekakh tov,’ id. ‘Good Doctrine,’ 
a dictionary of all w'ords in the Hebrew Bible explained in 
German, and the ‘Meir Nethiv,’ ‘Enlightener of the path,’ a 
Hebrew concordance to the Bible, published at Venice, 1524, and 
aftorwaixls revised and reudcr(.‘d into Latin by Buxtorf, who 
pnblishc*! it at Basel in 1631. 

But it is as Biblical critics and cxpo.situi‘.s of Holy Scrijiture 
that tlie Jew's are famous, and in sucti w'orks the Hebrew lan¬ 
guage is very rich. As commentators and c.vpositors of their 
own .Scriptures they lia\'c no equals, and the books in this par¬ 
ticular department may be counted by liundreds. Among those 
who have di.stiiiguislicd tbemselves us comnieintators may be 
luentioiied, R. Solomon Jarchi, culled Rashi by tlu; Jew's, avIio 
wrote, a learned and diHusc comiixuitary on the wliohi Bible ; R. 
Davhl Kimclii, commonly called Radak, who wrote on Joshua, 
Judges, Samuel, and Kings, on all the Prophets, and on the 
Book of rsalms. R. Saadia, suniamed ‘ Hagaon,’ or ‘the Illus¬ 
trious,’ translated the Pentateuch into Arabic in the J 1th cen¬ 
tury, and wrote, commentaries on many of the canonical books. 
R. Levi ben Gersom (commonly eidled Ralbag) wrote a com- 
nicntijry on the whole Bible, and died A.D. 1370. Maimonides 
wTote a commentary on the Jlishna, but only incidentally touched 
upon the exi>osition of the Scrijitures. These, W'ith K. Moses 
Nachman, called Rambaii, R. Moses Kimclii, the sober and 
discreet expositor Aben Ezra, Don Josi'pli ibn Yakhin, commonly 
kiiow'u as Yacebiades, who w’rote. on the Book of Daniel, and 
Don Abarbaiiel are the better-known Hebrew commentators. 
The works of most of these are jniiited, and to be found with the 
Hebrew text in the Rabbinic Bibles of Buxtor and Bomberg ; 
blit some have been annotated and published in a separate form. 
Of course among so large a body ot men, who lived in various 
countries, we must expect to iiiid diversities of style and 
diflerimijes of opinion ; l)iit considering the jieriod at which they 
severally ■wrote, and the anumiit of know'ledge accessible before 
tJie invention of printing, tlieir eomniej»tnries generally may be 
regarded as souml and laborious expositions, anil, and w'here their 
jirejudices or Talmudic teiicliings do not hinder, they niay be 
relied on even as sound and inlelligont expositors oftheii- sacred 
books. Tiunslations of many of these c-ommentaries, or valuable 
extracts from tb(;m,maile by the converted Jew, Nicolas do. Lyra, 
paved the way for the Reformation. The exigencies of contro¬ 
versy, however, have sometimes led Iheni to I'xpound Scripture 
in tiro diUereiit ways—one according to the true and ancient 
sense of the Jew ish Chiirc.h, anil anotlie.r merely to serve the 
reiiiiirenienls of the time, and “ give an answ'er,” as they express 
it, to “heretics,” uudiu' which name tliey include Christians and 
Mohammedans. 

Thei*e are extant, moreover, in Hebrew, many books of con- 
trovei-sy, written avowedly against the Christian religion, as the 
‘ Khizziik Eiuoouali,’ or ‘ Jlefeiice of the Faith,’ by R. Isaac ben 
Abraham, ‘ Sepher Nizzaclion,’ or ‘ Book of Victory,’ by R. Liim- 
luaii, A.D. 1459, ‘ Israel Avenged,’ by Don Isaac Orobio, and the 
‘.Sepher Toldoth Jeslm,’ the most blasphemous, false, and 
absurd book ever issued from thi; press. An English translation 
of it is, liowever, circulated privately among tlic Jews in Eng¬ 
land by w'caltliy men w'ho, from time to time, have the book re¬ 
printed and distributed ainoiig the Jew's as a ui'eventive to apos¬ 
tasy. It ‘ prol'essedly a ‘Life of Jesus,’but nothing more 
paljiably absurd anil vituperative was ever seen. Tliose who 
care to read such rabid attacks on Oliristianity, will find the 
principal of them ready to hand, collected in Hebrew and Latin, 
in Wagenseil’s ‘ Tela Ignea Satunue.’ It only remains to say, 
that, besides the books already mentioned, there are numerous 
treatises on the Cabbala or Mystical and Allegorical expositions 
of Scrijiture extant in Hebrew, niany as yet unpublished ; as 
also treatises on the IMasoruh, which regards the correct readings 
and variations of readings of the dilferent editions and MS.S. of 
the sacml text. 

The number of Hebi'cw works still unpublished lunst be very 
great ; for in the Bibliotheque Imjicrialc at Paris there were, 
in 1866, no fewer than 1313 MSS.; at Parma, 1377 ; in the 
Vatican Library, 512 ; in the Bodleian, Cxfonl, 500 ; the Museum 
of Turin, 249 ; the Imperial Library, Vienna, 235 ; Florence, 
221; Levden, 114; Leipzig, 43; Copenhagen, 46; and the 
British Museum about 50 MES., a number since increased. 

(Bartolocci, Bibliotheca Magna Bahhinica dc Scriptoribus et 
ScripHs Jlebraicis, 4 vols. folio, Rome, 1675—9 j The Old Paths^ 

4 L 
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by Dr, McCaul, London, 1860 ; Tela Ignea /Saianae, by Wagcii- 
ueil, 1705 ; and Baxtorf’s Bibliotheca liahbinicaf contained in his 
l)e Ahhreviiituru Hebraicvt, 8vo, 1696 ; Catatogues des Manu- 
8crit» Uebnux et Samaritains de la Bihliotiuiguc Im 2 tcrialef Paris, 
1866.) 

HECATOMB [Expiation, E. C. S. col. 940]. 

HECKLE ; HECKLING. [Flax Manufactiirr, E. C. voL 
iv. col. 111.] The inanufactare of the heckling wii'cs and franicfs 
constitutes a distinct branch of ind\istrv in the North, culled 
htadc-muking. Some, of the liner kinds of heckling wires, ruther 
resembling needles, and forming a part of the machinery for 
Bpinning Wax, anj called gUlu, 

HECTIC, HECTIC h:EVER, the. fevei- known .a.s h.clic, 
(from habit), sym]»tomie, irregular, intermittent, fever of 
suppuration, and sh>\v fever, is always tin', ontwiird expression of 
some chronic local malatly, whicli hx-al malaily, however, may In- 
so obscure as to e.scape detection. lIii)])OL*rates de.sciibes this 
fever under the name of 'jdithUls, Avhich is m»w the recognised 
scientific name for con.smnjdion, .and especially of pulmonary 
coiiBumption or decline. Cel.su.s was the first to n.'jc the Avord 
hectic, Avliich may be taken to mean habitual or chronic, I'Jie 
symptoms of hectic fever are those of ague in a siil»due«l and 
obscure form. TJinre i.s a <'old, or .shivering, .sf.ago, a hot, and a 
SAveating .'^tage, of Avhieh flie last i.s the mo.st strongly marked, 
and la.stH lojigest. It is soimtimes felt to be a great present 
relief from the restlo.ssues.s of tlie lint stage, though it is, at tlie 
same time, a cause of Aveakness and exhaii-stion. Hectic fever, 
and especially the shivering of its first stage, is a. valuabhi sign 
of suppuration. It is also the daily recurring condition of chil¬ 
dren AWio sutler from Infantile Remittent Fever, known, Avlien 
attended with great lo.'ss of flesh, as 'iiiaraunnn:, and Avlien Avitli 
disease of the mesenteric glands, as tabes mesenUrica, or abdomi¬ 
nal consumption. 

HEIGHT. The height, Aveight, and circumierence of the chest 
are points of intere.st in connection Avitli the natural Iiistory of 
man, and of practical utility in the eiilistiueiit of soldiei's, .sailors, 
&c. The subject will, therefore, be treated in detail under Man, 
Developmp:nt of, E. C. S. 

HEIGHTS, MEASUREMENT OF. [E. C. vol. i\% col. 647; 
and Hypsometry, E. 0. S.] 

HELENENE (IIelknin]. 

HELENIN, OaillasOa e coloulie.ss crystalline 

substance existing in the root of tue elecanipaiie, i/ii/Atiic/ciiiaar 
It is insoluble in \v\ater, but very soluble in alcohol imd ether. 
It melts at 72° and distils betAVeeii 275° and 280°, but Avith 
initial decomposition. According to Hoyt'i- Vierteljahrs. pr. 
^harm.’xiii. 544) its formula is C,nni.i.O,,, anti it nudls at VrA 
Distilled Avith phosphoric acitl,it yields helelHin^iyC^^,l{^f. 
an oily hydrucai’bon, lighter than Avaier, and liaviiig jui odour 
resemhliiig that of acetone. It boils betAA'ceu 285“ and 295 

IIELICIN, GialliA vi»l. vii. col. 25oj. 

This coimiound, Avhich is the glucoside of salicylol, melts at 
175”. When treated Avitli sodium amalgam in exces.s it is le- 
conveited into saliciii, and Avilh lunzoylic chloride at Co“ it 
forms ben'Mijlhclicin or beta:(>heliciii, The 

latter substance, Avhich e.rystallizes in tufts of silky needles, is 
also obtained by dissolving ])o])uliii in leu or tAA*elve times its 
Aveight of nitric acid of density pa. It bears the same relation 
to iiopuliii that helicin docs to salicin, is slightly .soluble in 
Avater and alcohol, but iiasolublc in (dlier. By tlie action of 
sodium amalgam it is again leeoiiverted into iiopuliii. (Leseusko, 
Xeits. Chem. 1864, 577 ; Scliilf, do. iv. 038.) 

HELIOSTAT [E. G. vol. iv. eol. 652]. The iustiuiiieiit here 
described is costly. ^Ir. Wtuiiey brought before the notice of the 
British Associ.ation in 1869 (‘Report,” p. 53) a form of lu>-lio.stat 
costing only five guineas, made by Spencer and Son, of Dublin. 
After a year and a half’s trial it Avas found to be a,s ellicient as 
the more expensive instruincnts. It has no second retlection ; 
the adjustments of the'iniiTor are brought under more easy con¬ 
trol, and it is adapted' for use at any station within a range of 
latitude 'of five or six degrt;cs. It avjis also suggested that a 
heliostat could be made on the .same ]dan at small cost, and yet 
so large as to be of much use in printing i)hotographs, and e.s])e- 
ciallv in enlaiging them. 

HELIOTYPE. Tli(i desirability of obtaining a cheap and 
method of combining photography and pnutiug has pro- 
du(!ed many attempts which, althougli tliey ai:>pioach more or 
less the sharp and clear beauty of a well-prepared positive, yet 
cannot be considered altogether of equal merit. Among the 
several pi'ocesses brought to a practical end, that entitled the 
“Heliotype Process’” occiipie.s a prominent position. The 


pictures produced, are, in effect, photographs printed in litho¬ 
graphic ink at an ordinary press, and may oe obtained as rapidly 
as any other printers’ work. They are as permanent as engrav¬ 
ings, and require no mounting, as they come from the press 
finished Avith clean margins. The process has been for some 
time in use for book and magazine illustration, scientific and 
leclmical Avorks, and is invaluable to all requiring coiues of 
de.-^igns, maps, and dmAvings, either enlarged, reduced, or the 
exact size of ihti original ; Avliile to the photographer himself it 
affords a means of publishing permanent copies of his AVorks at 
a small cost. For instance, 500 co[)ies of a ])icture measur¬ 
ing 10 X 7 inches u])ou ]ia])er 14 X 10 iuclies may be obtained 
from the Heliotype Company at a rate of 3d. each, a price very 
far beloAV the cost of a similar number of positives laKcii direct 
from an original negative'. Th('. ]jro('e,ss may be described in a 
fcAv Avords. A glass jdate i.s coated Avitb gelatine and bichro¬ 
mate of jAota.sh, it) jiLoiil the thicknc.s.s of card-paper. A little 
chrome alum is addiid to toughen it. 1’his film is exposed to 
the light, anil imdei- the action of an ordinary negalive. When 
the lilm lias received the iiitttnrt', the ])hile is immersed in cold 
Avaier, AA’hich tlisMilves llic liichroinate of jiotasli in the pails nn- 
attected by the positiA^e, ami the ini.'ige i.s seen in veiy .slight 
relief, and i.s ready Jbi- ])rinting. A j)l.‘it.e of metal, n.snally 
zinc or pcAvier, is xi.sed to back the iilm after cai’eful re¬ 
moval from the glass, mid is placetl in contact Avitli it imdiu’ 
water. TJie .siqierliuous moisture is leinoved by an india- 
rubber .scra]>tT, and a cleiui margin is obtained by a ])aper 
frame l.iitl ovt'r the eJge.s. Atmospherii! pressure, brought into 
action by the .sucking ])OAV('r of the gelatine, causc-s the film to 
adhere firmly to the jilute. 4'he remarkable property oA'incetl 
by gelatine after exiiosure to light in ])rcHeneo of a bichromate 
oi‘ pot.-isli, that hot Avafer Avill not any Joiigi'r dissolve it, nor 
cold Av.ater exji.aiul it, is here put to d ])ractical use. Certain 
parts, the half-tones, Avitliout AvIiich no nndhod of reproducing 
photogi'jiphs Avill ever succeed, ure thus only partially AVater- 
proofeil. When lithograjiliic ink, or any greasy colouring matter 
is rolled over the gelatiiie-faccid met.al plate, tlie jiails Avliich are 
full of Avater, that is, the white portions unaffected by the pho- 
togranh, Avill not take it, but Avherc tlierc is no Avater the grease 
re.adiiy .adheres ; the ])iirtial]y closed place.s receive it in a modi¬ 
fied quantity, thus preserving the half-tones. The ink is applied 
])y direct vertical ])vc.ssun; to avoid risk of rt)lliiig or scraping 
th(' matrix, and by a imlic.iuus combination of tAvo inks, the first 
stiff to bring out the lilack parts, tlie latter thin for tlie more 
dedicate touches, a great degree of sharpness and general goodness 
is etfected, only second to a silvtn* positive. By using a purple 
or broAvn for the second ink, fine ellects are ))roduced, and by 
rec(‘nl iinproveiiK'iits an India tint or any other colour may be 
given to the i»ictun*, Avhili' the purity of the margin is preservctl. 
Pictures are noAV, also, j)roducetl in colours. 

HELIX (a spiral line, frointtAew, to turn), in Anatomy, the 
iianie given to the outer margin of the extcriml ear. 

HELL, an Anglo-Saxon Avoid, having nearly literal equiva¬ 
lents in nio.^l of the Teutonic dialects, is derived from the verb 
/nla7t, to hide, to covei', Avhich h.'is given to our language the 
obsolete or olisoleseenl A^erb, to hclc, to conceal. The primary 
idea of Hell is, there fore, that of ii concealed or covered place ; 
and the AA’ord has thus come to bt'. upplietl to the grave, in 
Avhicli the dead arc buried out of sight. It is in this sense that 
Davitl prays that hi.s cncinies may “go doAvn quick into Iltdl’’ 
(Ps. Iv. 1.5) ; and .Jonah, regarding his three, days’ aojourn in 
the AA'lude’.s belly as mi interment, calls his ])i'ison by the 
name of N/ey/ (.Ion. ii. 2), Avhicli, in the English version of the. 
Old Testament, is alternately rendered Hell and the Grave, 
and, in accordance Avith the genius of HebrcAV poetry, finds its 
paridlclism in l-)cath (Prov. a\ 5 ; ix. 18). When, hoAAa'Vcr, 
the Avoid BJirol is used in a manner iuA'olAiiig moral reprobation 
or disability, it is translated by Hell rather than by the Grave. 

But in addition to the nii'aiiing of the Grave, the hidden 
abode of the corporeally bnrii'd, the Avord Hell ha.s also that of 
tin; .static or riigion of the dead considered as spirits, and in tins 
further sense still maintains, though not in all respects correctl.y, 
its general emiivalcnce with the Hebrew Bheol, an AA’’ell as with 
the Greek Bades, the invisible world, the place of departed 
souls. The Sheol of the Jcavs, which ncquii’etl its spirituality 
us the doctrine of immortality was gradually unfolded amongst 
that jicople, v'as imagined as a cavernous and abysmal deep m 
the centi-e or tlie boAvels of tlie earth, and was thus oinployed as 
a poetical, rather than a penal or punitive, antithesis of Heaven 
(Dent, xxxii, 22; Job, xi. 8 ; Ps. cxxxlx, 8 ,* Amos, ix. 2). Iti** 
i-cpresCiited as dark and profoundly deep, as furnished with gates 
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and bars (Prov. ix. 18 ; Job, xvii. 16 ; Isa. xxxviii. 10); and 
again, is employed as an image of comprehensive, omnivorous, 
and unrelenting insatiableness (Prov. i. 12 ; xxx. 16; Cant, 
viii. 6). 

In the New Testament the Hebrew word Slieol is substituted 
^ the expression Hades, which generally retained in its 
dhristian use the same comprehensiveness and the same ethical 
indiflctence—as embracing the unseen world of spiiita, with- 
out distinction of good and bad, of hanpy and miserable— 
which it bore, n.s a rule, amongst the Greeics. In the eleven in¬ 
stances in which it occurs—with one exception, where it is pro¬ 
perly rendered Grave (1 ('or. xv. hr))—it is transl itcd by the word 
Hell, notevithstandiiig that its meanings vary as the Grave, the 
Kingdom of Death, the place of departed souls, into which 
Christ descended (Matt. xvi. IH ; Acts, ii. Ill ; liev. i. 18 : vi. 8 ; 
XX. 13), and as a “ place of torment,’’in which ilanie is reju’e- 
sented as the vehicle of Buttering, of which Dives was the 
object (Luke, xvi. 19—31). Tlui “ placii of torment,” liowiwer, 
is not to be reganled as the scene of linal retrihntioii, for there 
is nothing in the parahh; to negative the idea that Lazarus and 
Dives, the comforted and the tormented, miglit be included, 
with whatever degree of mutual remotmi(*ss or inaccessibility, 
in a common region of the dead, w'liich, presumably in obedience 
to a principle that hud disiiiU'grated the Greek Ifttdrs, was 
divided into Iw’o principal jMirt.s, where the comfort .and the tor¬ 
ment were severally the pro-intimations of the Heaven and Hell 
wliich should succeed tJie llesutTcctioii iind the final .ludgmeiit. 
“ Abraham’s bosom,” says Arclibisboi) Treiicb, “ is not Heaven, 
tliongli it ivill issue in Heaven ; sg neither is Hades Hell, 
though to issue in it wlii-n death ainl Hades shall he cast into 
the lake of lire, which is the jaojier Hell. It is tin* place of 
painful restraint 1 Pet. iii. 19 ; it/3w<rrroy, Luke viii. 31) 

where the souls of tlie wicked are reserved to the Judgment 
of the Great Day.” 

The expression cast than down 1o Hell” (2 Pet. ii. 4), nsi'd 
with reference to the “angels that sinned,’’ is given as the 
translation ol' the word raprapu<(ra<t, a ]iart of th<! verh rapTap6w, 
lo hurl or cast into Tartarus, which, amongst the earlier Greeks, 
w'as understood to lie a dark abyss as deep lielow’ Hades as earth 
w'as below Jleaven ; wliilst in lulei* tiiiuss it became svnonymons 
with Hades, the netherworld generally, or allenialively with lhai 
lairt of Hades known as tin; region of the dunined, in oimosition 
lo the Elysiau lields, the abodes of tin; blessed. Hut the most 
common New Testament appellation of Hell is Gehenna 
[Gehenna, E. G. 8. col. 1121'which is repeated eh'.ven times 
in the Gosjiels, Avliere its use is referred exclusively to Christ 
Himself, and occurs once in the general ICjiistle of St. James, 
iii. 6. The woid Tojdiet, tlie e((uiva1('nt of Gehenna, occurs in 
various pass.ag(‘s of the Old Testament, and wais a]»pbe<l to 
the place of future torment by tlie Jlalibins, who elaborated 
.s(,ven different degree.s of suttcriiig in Hell, with a view, joob- 
iihly, of correlation to the seven ditt'ereiit degrees of gloiy whidi 
they imagined in Heaven. The seven stages of the Hell of the 
.Jews underwent a formal change in their adaptation to th(*. Mo- 
lianimedaii system into .seven dillerent gates of Hell, of which 
the. lirst is said to have been a])pointe<l fur Mussulmans ; the 
sectmd for Christians ; the third for .lews ; tlie fourth for 
Subeans ; the fifth for Magians, or Giiehres, w’orshijipers of 
lire ; the sixth for Pagans and Idolators ; and the .'seventh, tlie 
deepest part of the abyss, for liypocrites of all religions, 

“ The Christian Fathers,” according to tlu^ snmniaiy of Lnther, 
‘ made four sorts of Hell. (1) Tlie fore-front, wherein, they 
say, the patriarchs W'ere until (ttiiist descended into ITell ; (2) 
IMie feeling of pain, yet only temporal, as Purgatory; (.3) 

^Vhere imbaptized children are, but feel no ]uiin ; (1) AVhere the 
damned are, which feel everlasting iiain. 'J’his is tlie right Hell: 
the other three are only human imaginings.” 

HELLEBOREIN, {C.^HJtJ, and HELLE- 

IJOllIN, CsflH 4 ,aOo two ^rlucusides exi.ding in the 

roots of Ifellehonis nitjer and Jf. virhtis. The former is found 
most ahnndantly in black liellebore, the. lattm- in the green, 
although liclleborein, even in this, exi.sts in huger <|nantity than 
helleborin. ^ Hdlfhoran crystallizes in groups of inicro.scopic 
needles, which have a sweetish taste. It is very soluble in 
water, less so in alcohol, and insoluble in ether. AVlieii boiled 
'vith dilute acids it splits up into glucosi* and heUrborctin, 
^’ijHaoOa (GagHgoGfl). This is a greyish-green, amorphous mass, 
melting above 200“. It is insoluble in water uud ether, but 
easily soluble in alcohol, yielding a violet-coloured solution. 
JlclUhorin foniis shining white needles, insoluble in cold water, 
slightly soluble in ether, and remlily in boiling alcohol yir 


chloroform. It is a more powerful narcotic than helleborein. 
Boiled with dilute acids, or preferably with a .solution of zincic 
chloride, it is resolved into trlucose and helUhormn, CjoH^aO* 


Marine, Ann. Chan. Pham, cxxxv. 55.) 

HELM, the general name for the apparatus emplpyed in 
steering a shi]>. It c,omprises (1) the rudder, a board-like pro¬ 
jection from the stem, which acts directly upon the w'uter ; the 
tiller, a long lever, which enables the steersman to bring consider¬ 
able jiowcr to liear upon the rudder ; and (3) thevdieel, attached 
by ro]»es to the end of the tiller. In boats and small vessels the 
■\vhe»4 is often dispensed with, but in ships it is always used. 

HELOT rSj.AVE, Slavery, E. C. vol. vii. col. 602]. 

IIEMATIN ; HEMATOXYLIN [Hasmatoxyltn, E. C. S.]. 

11 EMATITE [Haematite, E. C. S. J 

IIEMICIIANIA (from hlA, half, and Kpavlov, the skull), a 
)iain in one .sitle of the head, or face, or both, bounded by the 
middle line of tlie forehead and face, and often coming on at 
intenaila witli the. regularity of ague (brow-amie). AVhen not 
interiniltent, but irregular in its times of attack, it is known ns 
nuMirini. 

ilEMlPlNlC ACID, C\pU,oOa [K-C- voI. 

iv. col. 055.] This acid, which may also be produced by oxidis¬ 
ing o])ianic add with cbromic acid mixture, crystallizes in 
obliipie rhombic jirisms, or Hat rhombohedrons, according to the 
quantity of water of crystallization iireserit. It lo.ses its water 
at 170", leaving the anhydride, which melts at 180“ and sublimes 
at a higher temperature. When heated with hydriodic acid it 
is decomjioscd, yielding hyjiogallic or isopinic acid, 

28 ^^io^Aft)» nicthylic iodide, and carbonic anliydride. (ftlat- 
llnes.sen and Foster, Vror. Rnif. t^nc. xi. 58, xvi. 40, and xvii. 341.) 

HEMISTICH [Alexam'Rine Verse, E. C. vol. i. col. 195]. 

JlIOMlTllllLEUS, a form of ague known otherwise ns the 
scinitertian. 

HEMLOCK SPRUCE, the Abies Canadensis, or hemlock 
.s[»ruce, ju-oduces a iisclid kind of timber, which, i.s employed for 
railway .sl(‘(i|H iv, luth-s and utlier juirjtu.scs. 

HEMP MANl’FAt.!TURES. The jirqmration of hemp for 
.spinning and weaving into canvas, sail-cloth, and other tex- 
tih; goods, doi'S not dillVr nuiti'rially from that (*f llax for the 
coarser kinds of linen, t^c.; nor doiis the Aveaving itself present 
any marked ]»oints of dilferei!(■,(>, exc.ept tliat line ami delicate 
goods are seldom ma<le of hem]>. f Pi.ooR-('i.OTii, E. vol. iv. 
col. 113; Linen Mam' fact ire, E. C., vol. v. col. 291 ; Sail 
AIaktno, E. (J. vol. vii. col. 240; Weaving, E. C. vol. viii. col. 
797.] Another important use of hemi) is de.scrihed under Rope 
Making, E. C. vol. vii. col. 179. ’Phe seed of hemp yields, by 
iressure, an oil Avliieh is much useil in Russia for burning in 
!ini]»s, ami in other cmniliies for making paint, varnish, and 
(oarse soap. 

TJie imports of lieiiip into the. United Kingdom h ive, during 
tlie last three years, been as follows :— 

18(19 1,005,7(19 cwU il,940,275 

1870 1,108,839 „ 2,()()3,377 

1871 1,320,717 „ 2,376,392 

Russia is the chief source of sujiply ; the proportion of the 
above reci-ived fivuii that country is about one-lialf, the iic.vt 
largest ([uanlity being from Italy. 

HENNA i.s the Aiabic name for a dye prejtared in the. Plast 
from a lierbaceous ])lanL It is used for giving a yellow hue to 
Women’s liiiger-nails, tips of the linger,s, and solea of the fei't ; 
also by men to dye tlieir bt‘a^(i.'^, afterward.s blackened by 
indigo, 

HENRI DEUX AVARE [Pottery, E. C. vol. vi. col. 385] is 
now more correctly de.signated Giron Fayence. Tlic investiga¬ 
tions of M. Fillon and M. Riocreiix have deteniiined the date 
and mode of production of this highly prized fayence. The 
earliest examples a])])ear to have, been wrought at Giron, in 
Thouai's, by a potter named Fram^ois Cherpentier, for Helene de 
Hange.st, dame de Boisy, the designs and iieculiar surface-oiTia- 
mentatioii being due to that lady’s secndjiry and librarian, Jehun 
llemart. Madiune de. Boisy died in 1537, but Iicr son Claude 
GouJlier retained both Cherpentier and Bcriiart in his service, 
and the fayence continued to lie made. Bernart, before giving 
his attention to pottery, had made desigim, some of them, as 
appears from M. Fillon's Jac-similes of idaborate patterns, for tlm 
oniamcntal binding of book.s, and it is noAV admitted that the 
elmi'actei'istic onianieiitatiou of the, Gii'uii fayence, which was 
formerly described as sten<u‘lle<l, was really wrought by book- 


(C',^,7/„„G„). Thi.s is a resinous body, iusolublo in water, slightly 
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binders “tooling” on tlic soft paste, the patterns greatly i-e- 
seinbling those on tla^ Inntlings of Grolier and Maioli. The Oiron 
fayence is exceedingly rare, and fine examples are eagerlv pur¬ 
chased at fabulous piices, but neither in design nor manulacture 
is it worthy of its reputation. Messrs. Minton have produced 
veiy clever iinifiitions of it, sui>crior probably in point of manu¬ 
facture, but, like all imitative, work, lacking the freshness, vigour, 
and freedom of the originiil ware. 

HEPTANE, Hejttt/lic hwlridr. [TTioptymo CoMrot'XDs, 
E. C. S.] . 

HEPTAPHARi^I ACUM (fromiTTTR, and ^dp/iaitoi', drug), 
a jdaisler, or ointment, made up of seven ingivdieuts ; litharge, 
Avax, colophony (piV nvjra), fat, &c. 

IIEPTARCII, nil imaginary title given by s(»me bisloTians 
of England to tbosti petty kings win* ruled over the serpen ])rin- 
cipal divisions of Englaiul during tin? Saxon ]jiTio(l—viz., West 
Saxons, South Saxons, East Saxons, Eiist Angles, Mercians, 
Northumbrians, and (!antii, or Men of Kent. These king<loms 
Avere gradually merged into VVc;st Saxoii rule, and held by infe¬ 
rior potentates designated as ri'(juli, fir ‘Mittle, kings,” suhnujidi, or 
principes, A large number of nanu.-s of these titular governors 
may be gleaned from the coiitenijiorary doLinueiits, the best col¬ 
lection of which may, perhaps, lie consulted in the. ‘ Codex 
Diplomatieus ,divi Saxomci,’ by.J. M. Kemble. A coinjirelieii- 
sivc tuhle of the chronology of the Hejitarclis will be seen in 
J. Anderson’s ‘Royal (lenealogies,’ fob Lon<l. 17d2, but the actual 
dale of most is a matter of great diiliculty and uncertainty, al¬ 
though ill most cases a close a])]»roxiination iiiav be arrived at 
from calculation of contemporary pei-sonages. The adjustnieiiCof 
dates, too often conilicting, given in llu' few original authorities 
for the historv of this period is a task Avhich has never yet 
found a skilful exjioneut. 

IIEPTINE, Si'ptiur, C,JI ,2 This | 

hydrocarbon, Avhich is homologous with acelvleiie, is prc]iared 
from chlorhejdylene, (?,]I,„C1 chlorlieptylene 

for tliis jmrpose is obtained by boiling liejitylenic dicnloride 
with concentrated alcoholic ])otash for twelve or fourteen hours, 
precipitating tlic impure product with water, and rectifying. 
The portion which conies over above 120" is then decomposed by 
heating it Avith alcoholic potash to 150" in sealed tubes. Pure 
heptine is a colourless, mobile liciuid, boiling at 107°, and pos¬ 
sessing an intensely ulliaceons odour. It is lighter than Avater, 
and readily combines with bromine, forming a dibromidc and 
tctrabromidc. (Riibien, Ann. i'hcm. Pharui. cxlii. 224.) 

IIEPTYL rilKUTYLlC (^IMPOUNDS, E. ('. S.). 
HEPTYLAMINE, (’lI^N-NHj (0,11,,): {Xll., (C,,//,,)). 
Ueptylaminonic chloride, Cjili„NtJl = Nlis'' 07 Hi 5 ),(’l, is ob¬ 
tained Avlieii heplylic chloride is heated witli ammonia to 120'' 
for a considerable length of lime. On decomposing the ])roduct 
Avith potassic hydrate, heptylamiii/^ is lilieruted, an oily lifpiid 
boiling at 140". It has an aromatic odour and burning biste, 
and is to some extent soluble in Avater. (I’eterscn, Ann. Chvni. 
rharm. exviii. 74 ; Schorleinmer, ./(/(fr. Chem. Hor. xvi. 221.) 

HEPTYLENE, .fJnunthi/lrne, OJT,., (O,,//„). This hydro¬ 
carbon, homologous with eliiylene, is (;outaiue<l in the light oil 
from the distillation of Loghead coal. It may also be obtained 
from beptylic alcohol by dislilliiig it with zincic chloride, or, 
according to Schorlemmcr, by heating heptylic chloride Avilh 
an aqueous solution of |K)tassic hydrate to 180^ It is a odour¬ 
less mobile li(|Uid which boils at 1)5^ With bromine it forms 
lieptyknic bromide, a liquid JicaAdcr than 

water. Ife.ptyleuic chloride, (^-P^‘‘*- 

pared by the action of phosphoric jientachloride on (cuanthol. 

It is a traiispureiit, colourless liquid, lighter than Avatcr, unci 
boiling at 191". 

HEPTYLIC (‘OMPOUNDS. Tliisname is applied to com- 
])uuiids derived from the monad positive radicals which contain 
seven atoms of carbon. 

Heptylic alcohol, heptylic hydride, irnanthylic ideohol, or hexyl 
carittm/, CyHioQs® I the normal 

alcohol of this series, is formed along Avith other ])roduct» Avhen 
sodio ricinoJeate is distilled Avith excess of sodic hydrate, and is 
also obtained by the action of sodium amalgam on a’lianthylic 
aldehyde, or ccnanthol, or from the lu'})tylic hydi ide of petro¬ 
leum oil, by converting, it successively into liL'ptylic chloride 
and acetate, and decomposing the latter with liotussic hydrate*. 

It is ft colourless oily licjuid, insoluble in Avater, soluble in 
alcohol and ether, and boils at 10'4®'5. 

Hcf1y]ic ckhride, C,H,,C1 = | is » 


colourless liquid, boiling at 149®, obtained by the action of 
chloride of iodine on heptylic Wdridc. 

Heptylic iodide, CjHjal *= | obtained 

by the action of ])liosphonis and. iodine on heptylic hydrate, is 
a colourless liquid, boiling at 190°. 

Heptylic hydride, 0,Hjo (C',jHig,F). Several isomeric modi¬ 
fications of this compouml exist, boiling at various temperatures. 
The hydrocarbon separab'd by fractional distillation from 
petroleum, apjiears to lie the nonnal one. It is a thin mobile 
]i(|uid liaA'iug a ])leasant odour, and boils at 98°. (Schorleiu- 
nier, 7Vor. Jtny. l<oc. xiv. 104 ami 404 ; Jmir. Cheni. Hue, xv. 
423, xvi. 217 and 420 ; I’etersen, Ann, Chem. Pharm, exviii. 74 ; 
Louis and (Jarlel, do. exxvi. .353.) 

HERALLJU LITERATURE. The great and e\'er-inereas- 
ing desire of connecting tlicmselves Avith their ancestors, taking 
a pardonable pride in their gr(*atness, iind deriving inspiration 
from the rcmembrauco of tlicir deeds, led men at a very remote 
]icriod to treasure up the. records of their genealogies ; but the 
j reduction of these evidences to a dedinite form could never have 
been accomplished Imd not a body of persons, specially devoted 
to the task, bi'cn incorjiorated for the furtherance of this end. 
These took in England the form of n Herald’s College, or Uollege 
of Arms [ITerai.d’js t.k>LLK(;E, E. C. vol. iv. col. (>(>!]. Almost 
all the ccimjionent ]i!irts of the enormous mass of literature con¬ 
nected witli the science ami pnictice of liemklry emanated from 
or was strongly inlluenced by this body. The vo.iy great interest 
evinced by the poimlar miml in heraldry, and the kindred studies 
of g(*nealogy, <lcsccnt, and sirmouiy, is clearly indicated by the 
fact that inoiv hernldic mamiseripts are inquired for and ex¬ 
amined by the public as readers of the British Museum, than 
mamiscri])ts of all other classes put together. It is not intended 
to illustrate in the following any but a very brief sketch of tlic 
great bulk of materials lu-nildry lias left bcdiiud as a monument 
of its imporiance ; indeed, the bare enumeration of the titles of 
hernldic liouks w’ouJd occupy a .s])!ice of surprising dimensions ; 
all that can be ventured upon is a notice of tlui principal Avorks 
ill each subdivision of so vast a subject. Heraldic literature, which 
consists of mamiscrijit and printed matter, and which is stored up 
in the ])rinci])ul repositories of learning and education, never¬ 
theless finds its chief resting-]dare in the Uollege of Anns and the 
niauuscript doparlmeut of the British Museum. Tlie library of 
the former is continually iiicn-asing, and catalogues of its con¬ 
tents Avill be found both there and in the AIiSS. Lansdowuie 089, 
and Hargrave 497, of the British Museum. Sir (.■harles Young, 
darter ]»rinci}ial king of arms, in 1820 yirinted, at liis oavii e\- 
pen.se, a calulugiie of the manuscripts belonging to the Earl of 
Arundel deyiosited in tlie t.’ollege Library. But by far tlie greater 
quantity ol' maimscrijits is to be found in that storehouse of 
litejjiry trea.sures, the British Aluseuni, whicli numbers it.'^ 
heraldic documents by tbonsands, and is yet constantly aibling 
to its sheWes many choice specimens of this class. ’I’lie Asli- 
imdean Library at Oxford contains, among other collections, 
valuable sets of iuanuscri])ts likely to be of great service to the 
heraldic student, Avliich Avere compiled by Anthony a Wood ami 
Sir B’illiam Dugdale. The Bodleian Library, in the same city, 
Cheetham’s Library, Alanchester; (kdlege of Anns, Dublin; 
Queen’s (Jollege, Oxford ; the libraries of .Lord Ashburnham and 
Sir Thomas Phillipps, as Avell as numerous others scattered 
througliout the kingdom, contain a great number of very valu¬ 
able maniiscri])ts connected Avitli the science of heraldry, anti 
must ))(; .searcnctl as dilig(Uitly by the. student of Avhat is well 
knoAVJi, as by the searcher after Avliat is less knoAvii concerning 
the arms unil descents of our forefatliers. 

Tlie literature of heraldry divides itself apparently into <liyh 
sions more or less broadly marked, several books partaking ol a 
tlouble character; but belbic proceeding to describe these divisions 
it will be necessary to make some reference to the A^arious heraldic 
antiquities Avhich are preserved in the churches and mansions of 
the couutiy Avhich alford inqiortant assistance to the herald, par¬ 
ticularly so bt'cause they are frequently of a more ancient date 
than manuscripts. Sucl» monuments mostly belong to one el 
the four broadly defined forms of 

1 . Arcliilectural oniumentatioii. 

2 . Monuments, tombs, or brasses. 

3. Stained glass. 

4. Miapellttueous objects. 

With regard to the first of these, the custom originated shoitly 
after the introiluctiou of liuraldry, of ])lacing in in-omineiit p(wi* 
tions in the church or mansion the arms of uioso connected AVitU 
the locality; in the churches belonging to Religious Orders, the 
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anna of the fonndera and of benefactors were put up ; in castles, 
manor-houses, and halls, the armorial bearings of their lords were 
erected ; and, in edifices associated with municipal corporations, 
the armorial bearings or devices in use were exhibited. 
This particular method of perpetuating heraldic display was 
mostly used for interior effect, the panels of the ceilings occa- 
sionaljy being covered by shields of arms, or shields placed to 
cover intcr8(‘ctions of mouldings and tracery, as at St. Alban’s, 
Westminster, and Norwich. For outside decoration shields of 
arms carved in stone arc frequently found on wall panels, k(^y- 
stoncs of arches, entablatures, and friezes. Wlien used for 
interiors, the pro 7 )er tinctures belonging to the shield •were 
painted in gold, silver, and colours, and many remain to this day 
almost as distinct and vivid as they were Avhen first put up five 
centuries ago ; of many more the colours, unfortunatoli', have 
jieeled away, in consequence of the wood or stone on which they 
were painted having afforded a lodgment for moisture. In the 
late sixteenth and early seventeenth centuries, ivlien cluhoiated 
carving in wood was extensively aiqdicd for internal pur])oses, 
carved shields and crests, and Ijcialdic (le\'ices of various kinds, 
were constantly brought in, and we find canopies, chairs, ])cws, 
staircusings, and panelling enriched with sjx'cimeus of lieraldic 
art. Monuments, tombs, memorial Inasses, and other c.ouveu- 
tional methods of calling the dead to remembrance by tangible 
objects, the second division of heraldic aiilhiuitics, were not the 
less beautified by the art of the herald than by that, of the. de¬ 
signer or tlie architect; .sometimes the recumbeni iigun* of llie 
noble warrior i.s draj)ed in a surcoat bearing his family anus, or 
his emblazoned shield is placed near liim ; at another, angels 
support sliie.UU of arm.s in the iiic.he.s of the tomb beneath the 
(ilhgy ; or, but this rarely, tin; .shield, tin*, helmet, the. swortl, the 
gloves, or the spurs actually worn by the livijig knight are ])lac(‘d 
near, to grace his last battle-field, that of Death, as it were clial- 
leiiging mortality and exulting in the victory over the (Jrave. 
Brasses also carry a shiedd of anus placed in the corners or other 
convenient place.s, or tlie arms of tlie person eoinineuiorati’d are 
introduced into hi.s hal)iliinents ; occasionall.y, too, wc li)jd on 
a single stone shab, bra.-^s plates of shield-shajte and cluirged with 
armorials, while the elfigy itself is contained upon a separate 
plate in the centre. Tin* third divi.sion, that of stained glass, 
will bo found in many in,stances to contain tlie anus of ]>er- 
sonages to whose*, iiuniiory tin* window was erected, or of those 
whose piety led them so to adm u the churches of their predilir- 
tion. The value of llie.se threi; cla.s.'-cs of h»*rul(lic infoniiatioii, 
which maybe taken almost without exeeption as genuine, was 
acknowledged and aii])i‘eciati‘d at an early jieriod after the re*- 
vival of literature. lleruhlH ami uther.s interesled in the science 
perambulated the country, taking notes ol all tlie arms extant; 
tlic,se collectioiLS were termed CJiurrh A’e/r.s-, and occasionally 
contained iuforination of a niisccllaneous chuiacter as well, but, 
in the main, consisted of notices of the arms oh.scrvcd. A large 
collection of Church Notes exists in the. British Museum, and 
tlic principal books in wliicli they are found Avill be mentioned 
farther on. Passing on to the fourth ami lust class of rejiositury 
ol heraldic information, it Avill be readily seen tliat a very ex- 
te,ii.sive serie.s of niiscellaueous object.s are adorned with armorial 
dcsign.s, such a.s im'diieval glass and iiorcelain, vases, plate, 
armour, furniture, tapestry, baiiiiers, scii'ulilic ius1ruiue.iit.s, as 
astrolabes, watches, and nieasim.-s ; jiic.turi'.s, bookbiutling.s, and 
hook-plates; domestic utensils, onuuiu’uts, and, last but not least, 
seals, than which no antiquitit!.s illu.strate more jbdily the vxtcit- 
sive ramifications of lieraldic science. From heraldic seals wc 
are enabled to obtain a mass of positively authentic information, 
as they arc not merely ri'iiresenlativc of tin* signatures of the 
owner, but indicate the lineage and position of tho.se with whose 
names they are conjoined. 

Heraldic literature, which must not be coni'u.sed with genea¬ 
logical literature, ultliough tlie subjects are frequently bh-nded by 
writers, as they are of a kindred natun-, ajipeai-s to diviile itself 
naturally into the following classification. 

1. Geimml Heraldic Tmitisrs. Tlii.s branch td' the suhjec.t, 
being the most coinprelien.sive, contains a very large, quantity of 
literature. Among the earliest authors occur the celebrated 
Nicholaus Upton, (laiioii of Salisbury and Wells, whose, treatise 
‘ De Officio Militari,’ was tlcdicuted to Humphrey, Duke of 
Gloucester, in the early years of the fifteeuth century. This 
work contains distinct dissertations upon the duties of heralds, 
and the colours and devices used in heraldry. Three MSS. of 
me work exist in the British Museum, Cotton, Nero 0. iii., and 
Harley, 3504, 6106*, and one in the College of Arms, marked 
oheldon, 444, in Glover’s handwriting, 1572. The Museum library 


contains four manuscripts of the ‘Tractatus de insicniis et armis 
pingendis,’ by Bartoli a Saxoferrato. (Cotton, Nero A. viii., 
Arundel, 489, Harley, 6149, Additional 28,791.) ‘ L’Officc du 

Herault et Roy d’Armes,’ dedicated to Alfonso V., King of 
Aragon, 1416, by ‘Sicille Herault’ (Add. MS. 17,351); a French 
treatise by Fraiiquevie, Herault de Valeiicieimes, in 1485 (Eger- 
toii MS. 1644), and a ‘ Traile sur le Blasoti des Arnies,’ by 
JehaiL Pierre, in a.d. 1489 (Add. MS. 26,708), and the Sloaiie 
MS. 3744,' an auunymous tr(*aiise. Towards tlie latter end 
of tins ceiiluiy, the manuscrijit treatises began to increase in 
number, and among them may be «(iioted the following English 
oiie.s in the British Museum (Add. MS. .'iOhM, 8933 ; Harley, 992, 
2269 written by Richaid Straiigway, and perhap.s originally 
compiled by Th()ma.s Derliam from the ‘llcgula Aurea,’ 3526 
another copy; 3504, 6097, 614.9 Avritti'ii in a.d. 1494). The 
sixteenth century .saw a rapid extension of heraldry, and, cou- 
.setjueiitly, treatises multiplied very extensively : out of a very 
large number of maiiuserijils, the. best apjiear to be Harley, 1962, 
written in 15J 7, 5877, 4468, and Royal 20, B. xvi., ‘LcBlason 
d’Anue.s,’ by the Sieiir de Maunietz et de Ban court, with other 
treatises concerning the origin of kiug.s of arms and heralds, 
Avritteii ill French in l.‘)40. In the following century the mass 
of materials is still greater ; 'we have ‘ The Blasoii of Armoryc,’ 
written for Sir Edward Slaiiliopo, ISIaster of the Court of Chan¬ 
cery (Laiisdowiie. ]\1S. 883); another by Sir Ilamond L’Estrange, 
of Hunstanton (Hailey, 1(58); a very discursive book in three 
voluilie.s, written in form of <lialogue, entitled ‘Tlie Proba¬ 
tioner’ (Harley, 5836-8) ; ‘ Aurea Periscelli.s,’ by .lolin Cusacke, 
of Irelainl (Harley, H,H5); and Harliw, 2259. The. ollicers of the 
C<»llege of Arms <luriiig tliis eeulury contributed largely to their 
liter-al lire. Of ,lohn Aiistis, Garter, a detached chapter of an 
iuteinled lieraldic work in hi.s own hand remains (Hargrave MS. 
104); Robert Glover, Somerset Herald, 1571—1588, composed 
several treatises, ‘De Origine. ct Ant i quit ate Ariuurum' (Har¬ 
ley, 1481, 6166, Lansdownc, 872), and a work showing “that 
the giving of arms is no way linrtiiil to the Commonwealth,” in 
1587 (Cotton, Faustina E. 1, Lan.sdowmr, 255); Henry LiRy, 
Ronge Croix Jbir.sniv.int, po.ssessed .-i, very interesting treatise of 
heraldry and loy.al ceremonies (Ibirley, 607.0); tracts by Francis 
TTiyjine, Lancaster Herald, occur in Cotton, Titus C. 1, Lans- 
downe, 251, and J (alley, 6591 ; sev(?ral French authors contri¬ 
bute at this ] eriod, as, for instance, the Sieui* Buncourt do 
llollaiide (Rgerton, 795) ; Hugo Penolte in 1626 (Add. 17,682); 
Harley, 403.8), wiil.ten fin' the Ibyal Counsellor Antoine de 
j(»iuenie; Marc tie Vnbson, Sieiir de (Jolombiere, about 1650 
fAd<l 17,683, 11,30()) ; and .b-an Callot, Herault de Lorraine, 
&c., ill 1(596 (Add. 11,424). Jolin Gwillim, the well-known 
author of tlie ‘ Dis]»]ay of Heraldry,’ one. of the earliest-printed 
books upon the .subject of fiuy valiK* as an authority, Jiu.s left 
behiiiil him an autograph treali.se, entitled the ‘ Rudiments of the 
Arte of Arinorye. ’ (Add. 2(5,680). One. of tlie most indefatigable 
collectors for this science Avas Randle Holme, of Cliester (styled 
the third, to di.stinguisli him from two olbe.rs of tlie same name). 
He jirojecteil an ‘ Academy of Armory,’ the collections for w^hich 
are contained in Harley MSS. 2026—2035, and a synopsis 
uccoinjianiml Avilh a quantity of eiigiaA’cd devices in Ifarley, 
59.55. Tins ‘Academy of iVrinorv ’ Avas ]irintod at Chester in 
1688, Among iIk* jninted Avorks of tlie. following centuries Ave 
him* ‘A Dictionary of Arms,’ hy S.ini. Kent, 1717 ; ‘A System 
of Heraldry,’ by Alex. Nesbitt, 1722; ‘A Couqilete Body of 
Heraldry,’ by Jo.sepli Edmondson, 1780; ‘ Encyelopffidia 

Heraldiai,’ by W. Berry; ‘The British Herald,’ by Th. Rob¬ 
son, 18510 ; and other works by Dallaw.ay, Kent, Burke, Buutell, 
and jui arrav of authors, to name Avhuiii would occu]>y far more 
space thau eaii be given in these columns. 

2 . CollecUatitf. Tliis division is a very large and important 
one, containing in it pajiers, notes, and memoranda of heralds, 
and otliers ironi an early ])eriod; in many cases these books Avere 
handed doAvn from one to the other, each one adding in his turn 
curiou.s inibriuation Avhich i.s to be. found in no other place. Must 
of tliese contain indexes or tables of contents. TJie fulioAving 
can only be mentioned out of a scries Avhieli are all of great im¬ 
portance, ;—Harley, 4909, belonged to Detliiide and Borrougli, 
Garter Kings, and to Lc Neve., Norroy King ; Harley, 2221, 2227, 
Sir Win. Dethick’s collections; Harley, 582(5, Sir Gilbert and 
Sir William Dethick’s ; Harley, J412, the Avork of Langraan, 
Portcullis Pursuivant; of Robert Glover, Someraet Herald, Lans- 
downe, 963, Harley, 2154 ; of Richard Lee, Clarenceiix King, 
Add. 11,320; of Thymie, Lancaster Herald, Lansdowne, 255 ; 
Harley. 1386, once the jiroperty of John Gwillim, pursuivant, 
and others of James fStrangman, Sir R. St. George, Nicholas 
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Charles^ Lancaster Herald, William Camden, Clareucciix King, 
Ralph &’ookc, York Herald, Randall Minsluill, Randle Holme, 
Sampson Leiniard, liluein.antle Pursuivant, Sir Henry St. George, 
Robert Kni;j[ht, Jolm Anstis,Jolin Witlne, John Saunders, .Tacob 
Chaloner, Gre^^oiy King, John Pomfret, Rouge Croix Puimiivant, 
and Heniy Pujola>, Ricliinond Hendd, jill of whom wei'e iiotaliles 
in the .science of aruioiT. Ctdlectiojis of heraldic materials by 
other individuals comprise thosi- of Edw. Barwick, arms ]>ainter; 
Thomas Lloyd ; Rich. Scarlett, arms ])ainter ; Rich. SymoiuU ; 
Hugh Thomas, anus ]»aint(‘r ; in addition to which are several 
hundred voluimis in the Biitislj Museum, and other libraries (»f 
nuinu8crij)ts, containing no clues which would enable them to 
be identilie.d as works of any vespecti\ i' individual. These books 
contain most useful inforniation ujion every siibject in ccmnee- 
tion with lu'raldry.’ They are mostly iijion paper, and i-ange 
from the early seventeentli to the commencement of the. ]>resent 
century. 

The Work-books of arms painters and herald." form a .sub¬ 
division of this class, and several specimens will be observed in 
the British Mu.seiim. (J]ajh;y, 11-JS, in A.f>. ; John 

Saunders, in 1(58(', Harley, loiit, 1082; John Masoji, in 1720— 
1740, Add. 2()/Ii)l, and othej.s of the eigliteenth centurv, in Add. 
12,467), J2,4o(J, 10,HJ7.) 

3. The liianuscript liteiafiire r<'l:iting to the (^»llege of Horuhls 
is vciy comj»h‘ie Jind extensive; it \- <'omposed of tracts ujum 
the duties of heralds ; genei'al treatises and eollections touching 
the ortice of arms ; creation ami duties of olliet-rs ; and an ample 
series of documents, nnmheriiig in all si-veral hiindied separate 
tracts, in which is cnnlained the cliroiiologiea) history of the 
College from its lirst incoriioruLioii by Uichard J. to the elosc of 
the eighteenth century. The statutes for the go\ eminent of the 
Office, by Thomas of Lancaster, Duke of ('lanaiee, will he found 
in Cottoii M.S., Tiberius, E. viii., ami many other volinm s, both 
in -the British Mu.>eum ami tlie (\*Ilege of Arm.s, the library 
of which latter place contains seveial volumes of heraldic col¬ 
lections. J\Iany manuscripts contain notice.- of the fees, dues, 
and other ]»rivilegos and iienpiisiles of the lierahls for lln-ii- 
a.ssi.staiR’c at royal ceremonies, creations of nohle.s, jnarriage.s, 
christenings, and funerals ; oaths of heralds and instalments, 
and especially visitation.s. 

4. I mfiitioHH, No class of heraldic literature, ami no clas.-; of 
nmimscript records of whatever nature they ma\ be, are s(»nglit 
after with greater assiduity than llu'visitations of the heralds. 
The great importance tliey pesse.-.s in delemiiuing the e\aei 
position ofrelationship hetwei-n tin- various familie.s of Kngland, 
conduces in no slight measure to tlii.-., and thus nmdeis their 
careful perusal indispen.sable to ('.very oiie intere.-t(Ml in the 
correct cieacent of families. The duty of the otlieevs of tin- 
HerahPs College at lirst. was courmed to preventing iiion- than 
one liiinilv I’rom using the same arm.;; but as litne went (m (iie\ 
gimlually associated tlicm.selvi s Avilh Jiioiv ( xtemled i/owcr, and 
their privileges Avere AA'ilUngly admitted by eviuy one. To 
enable them to i)roiiouiice with lietler authority upon doubtful 
jioints, a visitation of eaeh eonnty AA'a.- dei reeil )»\ the Earl Mar¬ 
shal and coiilinm-d by Patent of (lie J’rivy (Vaineil or lu.yal 
Warrant, In tliese A'i.silatiojjs a ntfixlir-ljniij,- Avas ke))l, called 
also &vmi(xfio)i, in Avliie.h aa'cic; entered tlii' ])edigrees ami arms of 
the nobility ami gentry, and signed hy the beads of the res[iee.tiAa- 
families. The (liilies of ilie heralds on these occasions Avith re¬ 
gard to msiiipers of arms, sumnioniie.; (host* who hore aim,', 
disclaiming pretendei'.s,&c., are very clearly exju'e.ssisl in u sevie.s 
of tracts Avliich will be found in the’following MSS. at the British 
Museum (Hargrave, 41)7 ; Add. (;2l)7, 1712; HarlcA, (11), 1173, 
6844, G()(i4, (1227, 141.6, 00(11), OlOl; LansdoAviie, 777, 8 13). 
Although a large juojjortion of lhe.se book.s ar«’ now no loiigej- 
extant, miinerous cojiies, several .imong them of coiilenijioraiy 
periods, AA'ere prc]iared, and thus the scries i.s altogetln-v in a very 
complete and satisluetory condition, i^’or anterior times, the 
JainiTy historian must, rely on elnii teis and aiin/ils ; for the small 
gaps betAveen them and ]>arish registi-r.s, lie must consult county 
liistories and the literature of the age. 'I'hese registers aie con¬ 
tained ill npAAairds of eight hundri'd manuscript volumes di.s- 
persed in the following re.positorie.s : -I’riti.Mi Museum, Avhich 
has about 474 vols. ; College of Arms, 22!); (Jains (Jollege, Cam¬ 
bridge, 54; (.Queen’s College, Oxfonl, 40, All Souks College, 
Oxford, 1, New College, 1, Bodleian Liliniiy, 10, .and Ash- 
iriolean J.»i1)rary, 6 ; Clieetham Library, JMunchester, .6 ; Asli- 
burnham Race, 10; SirTh. Pliillipps’Library, Chelteuhain, lO; 
Society of Antiquaries, 2; Durlnuii Catliedral, 2; Scln)ol Li¬ 
brary, Shrewsbury ; 1, NL J . Philipson, Sir Cuthbcit Sharp, and 
other lu’ivate OAvners, 20,—in all aoout 864 volumes. 


Sir Hanis Nicolas, in 1826, printed anonymously a ‘Cata¬ 
logue of the Herald’s Visitations in the British Museum/ and 
Richard Sims, Esq., of the same! library, compiled an ‘ Index to 
the Pedigrees and Anns,’ which Avns inxblislied in 1849. The 
latter gentleman, in his ‘Manual’ (1856), tabulated all the 
copie.s of vi.sitatimis then known. Several haA^e, however, since 
been ideiitiiied. Many of these books, it will be observed, are 
of the sixtei-iilh ami seventeentli centuries; and as a complete 
list of lliem is still ji de.sideratum, the folloAving, though not per¬ 
fect yet larger than any yet published, is likely to be of service 
tu the large nuniher of tho.se whose researches into family history 
nece..s.sitate the- examination of this most important class of 
records. As in some instances the ])edigrees or arms only have 
hecn tran.scribe«l from the visitation-hooks afterAA^ards lost, sucli 
abr idged forms, for all th.it they partake of a somcwliat dilferent 
iiatUT ', ii asmue.h :is they are the* sole remaining evidences of 
Avhat was contained in the original visitation, are entitled to a 
])Iace ill thi.s seiie.s, hut are given in italic type for distinction’s 
.sjiko. 

IIEDIOUDSHIUE. 

l.jur. JT.iiliw, b>:ji, KiOO, ')8G7; llcrald's College R. 15, Philipot V. 40. 

1.582 Rail.; 618(5, 3i)()8. 

1582 or 3 llarL, 2100, 1300, 

158(5 (pieou's Coll. ().\f., r„\iv. 

1(531 Rail., -1108, 5828 ; Iter. Coll. C. 31. 

1(560 Jhnl., 1105. 

aF.aivsiiiuE. 

15.31 Rer. Coll. R. 2() tlie oaiGi.vAi. ; hril. lAIus., Additional 12,470. 

1 ■)(•(» (enlarged to 1(502) llarl., 1130, 58(57. 

15(5(5 ( „ 1(52:5) Rarl., 1523; Add. 11,283. 

15(5(5 ( „ 1002 and 1023) llarl., 1081. 

1.5(50 Her. Cidl. 0. 5, R. 9, Phil. 49 P.; Bodleian, Gough MS. 

1581 Rail., 11.53. 

1.507 Caiu.4. Coll., 531 ; Qn. Coll., l.v.\.\ij. 

1(523 llarl., 1108, 0173, 1532; Add. 1001; llci*. Coll., C. 18; Ashm. 
852. 

1(531 Rail., 5288. 

1(501 llarl., 1183; Her. Coll., c. 12; Ablmi., 861. 

](5(5t.6 Add. H,281. 

1(5(54-0 Hart., 1530. 

ni’t'KiNGHAMsmni:. 

Vndated Bod)., GoirIj MS.; Her. ColJ., Pliil. 4 P., 5 P. 

l.')(5(5 llarl., 5181, :50(58, 58(57, 6832, 1420; Her. Coll., 11. 9, II. 1.), 
Pliil. lOJ'., Vineeiit, i::8. 

1571 OinniN.M., Her. Coll., I'. ], (5. 3, K. D. N. ii.; Rarl. 139. 

l.)71-(5 (enlarged to 1(5:S1). llarl., l.)33. 

l(i;54 Rail., 1102, 1151, 110:s, l.'lOl, .5828, 113(5, 12.34, 1406; Her. Coll., 
('. 2(5, Phil. 40 P.; (pi. Coll. < \xv, ; Caiius Coll., 631. 


r.\Mituii>(;i:suini'.. 

1.575. OitmiNAr., Ibr. ( oil. (i. 10, G. 14, G. 18. 

1573-0 Add. 6.S12, 1. 111. 

1.570-1500 Add. 18,010. 

1575 (enlarged to 1(510). Ilarlev, 1534. 

1(510 Harh-y, 1043, 1401, (5700,'(5770 ; Add. 4002 ; Jlarfn/, 2198, 22.50; 
Her. Coll., e. 11, Vineeut, 131 ; Cains Coll., 612, corded in Add. 6812, f. 1 5 
(pi. Coll., xeiii. ; Bodl, Jdhr. 

1(581 Add. 5822. 

cnrsuiar-, 

1,532-3 OHiorxAL (.'), Harley, 2070. 

1.5(5(5-1580 Hailey, 1088. 

15(5(5 Her. Coll., j). 3, E. 1). N. 17 ; Qu. Coll., Ixxx. 

1.5(50 Her. ('idl.,1). 3. 

1580 Harley, 1421, 1605, 6812, 1045, 21(57, 1152 ; Her. Coll., E. 1). N 
17, H. It; Clii'etliain, (5(504. 

15(5(5, 1580-1012, 3. 1170. 

l.WO-lOPi Jlfoin/, 2187. ' 

1.580-1(513 Harley, 1070. 

Undated Jlarliy, 1067. 

1.501 OumiNA)! llavli'v, 2101, 21(53, 16.35. 

1(512 Her. Coll., C. 6. 

1(51,3-1(5(54 iAn/ty, 2142. 

10(53 Ilarlev, 2110; Her. Coll., C. 38. 


eOllNAAAl.L. 

Vrulntod. Her. Coll. 

1530 OIIIOIN.M., Her. Coll., H. 18, G. 2. 

1531 Add. 11,31.5. 

15(51-2 Ilarlev, 51288. 

1570-1590 Arid. 16,940. 

16751 OamiNAr.. Her. Coll., E. 1.5, G. (5 II. 16. Cains Coll. 663. 
15751-1620 Harley, 1070. 

1620 Jlnrloy, H(i2, 1164, 1142, 1140, 1057, 1307; Ror. Coll., C. b 
E. 1). N. 2; Caius Coll., 632; Bodl., 5054. 

(■(•.MimaLANi). 

1616 Harley, 1374, 1536. 

1665 Her. Coll., 0. 39. 
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IIEIITIYBHIRE. 

1569 Harley, 886, 1484, 2134, 6592, 2113, 2129; Her. Coll., Vincmt, 
146: Afelmi. 796. 

1569-1611 Harley, 1093: 14,317. „ 

1611 Egcvton. 996; Hurlev, 1153, 1486, 1537; Her. Coll., C. 4 ; 1 in- 
cent, 146 ; Uu. Coll., xci.; Cuius Coll. 629. 

1634 Her. Coll., C. 33. 

1662 Her. Coll., C. 31. 

1662-3 Harley, 6104, 1082; Adtf. 6705. 

J)KVONSHinK. 

1531 OiiiOTNAL, Her. Coll., H. 18; Add. 14,31.1, 12,479; Hor. Coll. 
Ct. 2; Ashm. 763; Wll., Cough MS. 

1502 141 Harley, 3288, 6815, M67,1 lf>9. 

1504 Hurley, 1399, 5840, 0871, 1091; Add. 14,288 ; Her. Coll. 1). 7,(i. 
19, 2 11. 7, II. *15; All Souls’ Coll., CniCloii, 58. 

1564-5 Ilarloy, 889, 2230. 

1565 Hurley, 1080. 

J620, aud | I. 53 S. 

1620 OuiraNAi!, Hurley, 1163, 1161, lO.SO, |0:)7,1 U*,'); Her. Coll., ('. 1; 
CuiuR Coll. 530 ; Modi. 50.51. 

1620, 1623, 1624 Jfttrief/, 1482. 

1020, 1037 Utirlet/, 1538. 


1630 Ohiuinat., Her. Coll., 11. 18. 

1.562 Hurley, 2180. 

1605 llurlcV, 888, 115.3, 1092, 1046, 1150; Her. Coll., C. 8. 

1565, 1574 ‘Hurlev. 1127. 

1.505, 1574, 1623 ‘JIiuleN, 1530. 

1565, 1623 Harley, 1151. 

1023 OiiKMNAi., Hurley, 1166, 1182; Her. Coll., C. 22, E. I). N. 16 ; 
Cains Coll. 544. 

Dl'UU.V M. 

1575 Hurley. 1171, AdiL 12,477; Her. Coll., riiil. 11 V. ; (In. Coll., 
exxvi.; Durli.‘(.luth., Allan, 3. 

1576, 1616 Harley, 1540, 1153, 11G8, 1397, 2230. 

1615 iM’/ey, 5844, 1374. 

1600 Her. Cull., C. 32, 11, Vliieenl, 118 ; Cuius Coll., .511 ; (In. Coll., 
exxviii. 

i;ssK\, 

Undated. Her. Coll. 

1552 Add. 7098. 

1558 Hurlev, 1481, 3968. 

1558, 1614, 1‘6.S4 Harley, 11.37. 

Between 1670 and 1590 Add. 16,910. 

1.570 OuiCiiNAL, Her, C<ill., H. 10,1). 11. 

1583, 1014, 1634 llarles, 1.541. 

1012 Hurley, 0005, 887 , 1.398; (In. Cull., \ev.; Her. C<.ll., C. 1.5. 

1614 J/ur/ey, 2198, f. 12. 

Before 1634 ‘ Jlar/n/, 2198, f. ;5(). 

1634 llurloy, 1-542; 7017, 1083, 1432, 219.S; H(t. Cull., C. 21, I’liil. 
1.3, r. 

1661 Her. Coll,, H. 21, 

ni.orcr.sTEUsniur. 

Und-uted. ('uins Coll., .553. 

15.30-1 OiuoiXAi., Her. Coll., H. 20; 12,179. 

1530, 1509, 1,58.3 Hailey, 1191. 

1569 Harley, 61-5, 2230; Her. Coll., H. 1;>, C 9. 

1.583 Her. Coll., Vineent, 115. 

1583, 1623 Hurlev, 10 U, 1513. 

1623 Her. Coll., C. 17. 

iiAMi'sinni:. 

1530 OnioiNAT., Her. Coll., H. 7, II. 18, D. 13. 

1530, 1575, 1622 » tr , j -m 

to 1034 } 

1531 Acl(f. 12 , 479 . 

1552-3 Add. 7098. 

157.5 OnifJi.VAi., Her. Coll,, (i. 16, C. 17, H. 5. 

1575-0 Harley, 148-3, 11.S6, 1139, 1054, 3968; Add. 17,06.5, 16,910; 
Cains Coll., 536. 

1622 Her. Coll., C. 19, Yineeiit, 130. 

iiF.UKFonnsirnii:. 

1569 Harley, 1545, 1159, 615 ; Her. Cull., H. 12; Caiu.s C.dl. 553. 

1586 Add. 19,815, Ilarh'v, 1442, 1140 (.-); Her. Coll., Viiieonl, 115 ; 

rhil. 20 C., 21 P. 

1019 Harley, 14.34 (r). 

1034 Her. Coll., C. 25, C. 28; Harley, 2230 (?). 


HUNTINODONSHIllE. 


Undated. Her. Coll. 

1564-6 Hurley, 890. 

1566 Her. Coll., H. 15. 

1613 OuiaiNAL, Cotton, Julius F. viii.; Faxistina, E. 1; Harley, 1179, 
1075 , 1051. Hor. Coll., C. 3, F,. 1>. N. 7, 8; Vincent, 125, Phil. 228; 
Cuius Coll., 521; (In. Coll., xciv. 


liFNT. 

Uiidaled. Her. Coll. 

1530-1 Add. 12,479; Her. Coll., T). 13, Vincent, 116. 

1571 Harley, 1184, 1824 ; Add. 5532, 16,279 ; Her, Coll., H. 2 ; Caiua 
Coll., 536 ; (iu. (h)ll., ei.; Cheethani, 6694. 

1574-1640 Society of Aiiti(juaries, 104. 

15.89 OmaiNAi., Harley, 1196. 

1.589, 1619 Ilarlev, 2198. 

1592 Her. Coll., C. 12. 

1594 Add. 16,910. 

1615, 1623 Add. 8931, 8932. 

1619, 1621 Harley, M32, 1106, 1.548, 0138; Add. 23,570, 5526, 5538; 
Her. Coll., C. 16, Pliil. 23 P.; C.iiiiR Coll., 5.50; Qu. Cull., .\ei\. 
1619-176*5 Harhy . 5.507 ; Add. 16,279. 

1623 Add. 11,311. 

1663 Her. Coll., D. 18 ; Soe. Alitiq., 163. 

1665 Add. 8931, 8932. 

I'ndated. Harley, 818, 908, 


1.533 OuifiiNAF, Harlev, 2076. 

15li7 Harley, 2086, 89i; 1468,11.52 ; vHW. 12,477; /Mr/ry, 1158, 6159; 
Her. (!oll., 1). 3,H. 1). N. 9 ; Caius Coll., >523, .527, tin. Coll,, e.; Chcetham, 
(‘>71.5. 

1.567, 1613 Ilarlev, 1549. 

1567-1704 Hurley. 1987, 

1613 Harlev, 1137 ; Her. Coll., C. 5; J],rrln/, 1-549. 

1661 Her. <'oll., C. 37. 

Undated, llnrlt'ti, 10-57. 


I.Flt'FSTUnSiriKF. 

1563 Add. 17,065 ; IHt. Cull., F. 7, C. 11, H. 12. 

1.5(53, 4 Hurh y, 810. 

1619 Ouiuisa’i., Harley, 119-5, 11.S0, 612-5, 0183, 1431, 1187, 1189, 
1309 ; Her. Coll., f!. 8, Vincent, 127 5 Cuius Cull., 519; Neiv Coll, ccox-'cx.; 
(In. Coll, lx.wix 

r.iM oi.Nhiiiur. 

Undated. Her. Coll. 

1.5(52 Her. Coll., E. I). N. 10, J>. 8; Caiu.s Coll., 515; Qu, Coll., xcii.; 
Harlev, 1190, 14.81. 

15(5‘i or 1561 Harlev, 1097, 810, 

1.562-1.592 TIarles, ir'50, 1136, 2115. 

Between 1570 and 1.590 Add. 1(5,910. 

1.592 Her. Coll., (.5. 4, II. 11. 

1592, 1(531 Ad.i. 17,50(5. 

1(531 Her. Coll., C. 23. 


1.572 OiiKiixAi., ITi'i*. Cull., (I. 1(5, (i. 17. 
1(531 Ilarlev, 1551 ; H.-r. Cull., ('. 2S. 
1(563 Her. ('ull., 1). 17. 

1661 H.irlev, 14(58, J096. 


1532,3 Harley, .511. 

15(58 (JuM.i.N.u., Her. Cull., F. 1, (5. 10; Harley, 1463; Qu. Coll., 
Ixxii. 

1633, 4 Harley, 1176, 22:10, 135.S; H.-r. Cull., C. 21, k. 9, Phil. 32 L. 
1(531 7fff//ry,‘ll41, 109(5. 

1663 i/ffrAy, 1172. 

16(51 Her. (loll., D. 19; Hailev, 1096. 

1(5(51,5 11 ark-v, 108(5. 

1(5.S6 Jlurlc!/, ’1172. 

XOJil'Ol.K. 

TTiiduted. Her. Coll. 

1.5(53 Harki, 17.55,5189,1177, (>093; Add. 5.)22, 6297,19,816; Harley, 
1363, 1171, 61(1(5; Add. 11,:588, 11,.3()9; Her. Coll., G. I, II. 3, Vincent, 
123; (’aiiis CoU., 5.55 ; ()\i. Coll., cw. ; iJodl., llawlinsou MSS, 

1563-1.591 Harlev, 1151. 

15(5:i, 1589, l(51.‘l ‘llarh'y, 15.52. 

1589 OiufiiNAi., Her. (Joll., 11.17; (In, Coll. .\c. 

Between 1570 and 1590 Add. 16,910. 

(r) 15511 Harlev, 2230. 

1013 Harlev, .'j823 ; Hit. Ci>il., C. 1*5. 

1(561, 1668 Her. Cull., H. 20. 


jtEim-OJmsjintE. 

1.535,1672, 1631 Harley, 1429 Q). 

, 1572 Original, Her. C\)ll., C. 16, G. 17, G. 19, Pliil. 37, L; Chect- 
liam, 799.5; Harley, 1-546, 6147, 1433. 

1579,1034 Harley, 1.504. 

1615 (iu. Coll. xevi. 

^^1|34 Harley, 1234, 1547; Add. 5812; Caiua Coll., 519; Cliectha; 


1634,1669 Harley, 1429. 
1669 Harl. 1406, 7022. 


NDRTIIAMl’TON.SUIhE. 

1.561 du. Coll., exii.; Caiua Coll., 511; Her. Coll., H. 4, II. 15; Vin- 
oent, 44. 

1.56G Harlev, 890, 1171, 1138. 

1.566,1618, 9‘ Ilarlev, 153.3, 1094. 

1617 Qu. Coll., cviii. 

1G18 Her. Coil., C. 14. 

1618, 9 Harley, 1187, 1184, 1188, 1081,1107. 

After 1619 Harley, 6060. 

1681 Add. 6330. 
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NOKTllUMBERLAND. 

1676 Add. 12,477; Jfarht/, 1171. 

1676, 1616 Harley, 1164; Qu. Coll., exxvi. 

1016 OiiioiNAii, Her. Coll., Vincent, 149; Harley, 1448, 1163, 1429, 
1874; Caius Coll., 641. 

1666 Her. Coll., C. 41. 


6174 Her. Coll., D. 11. 

1633-4 Her, Coll., C. 29, onioiNAL note®, E. D. N. 16; Harley, 6164, 
1076, 1084, 1135, 1406, 1194, 4109; Add. 14,311 (not taken in 1623 ns 
desnribed). 

1062 Her. ColI.,D. 16. 

WAIlWiCKSUIttE. 


NOTTINOUAMSUIRE. 

1530 Harley, 1499. 

1669 Harley, 866; Her. Coll., Vincent, 117; Qu. Coll., cxvii.; Cuiu 
Coll. 541. 

1669, 1614 Harley, 1656. 

1676 Her. Coll., Vincent, 117. 

1614 Harley, 1400, 1082, 5870; Her. Coll., C. 9. 

1662 Her. Coll., C. 34. 

oxronnsniun. 

1530 Her. Coll., H. 20; Add. 12,479. 

1666 Harley, 1097, 3966, 5867 ; Her. Coll., 0. 6, II. 9 ; Phil. 49 P. 
1674 Original, Her. Coll., F. 1. G. 3, G. 14, E. J). K. 11, Vineeiil. 
128; Add. 11,388; Harley, 1096, 15.50. ;J968, 6187, 808, 5812, 6160, 1412. 
uiliOTNAL (?); LanadownOf 880; Gu. Cull., e.Yxxii., Caiie^ Coll., .5.38. 

1634 Harley, 1657, 1480,5828; Her. Coll., C. 29; Cains Coll., 538, (pi. 
Coll,, cxxix. 

1668 

JlUTr.AND.SHIliK. 

1618 Hailey, 1558, 1004 ; Her. Coll., C. 11, Vincent, 132. 

1631 Harley, .5828. 

1681 Add.hm. 

Kituoryiiiia:. 

Undated. Her. Coll. 

1669 Harley, 615, Her. Coll., G. 9. 

[1664] 1684 Harley, 1241,1161. 

[1680] 1684 Harley, 1982,2163. 

1684 Her. Coll., 1). 10, Vincent, 115. 

[1692] Hurley, 6172. 

Hefore 1623 Harl(?v, 1983. 

16th cent. Harley,’ 6178, 6179, 5848, 7510. 

1684, 1623 Hnrlcy, 1396; A/fd. 14,314 ; orioinal, Hiirlcv, 1984 (.-) 
1023 Harley, 10.57, 1112, 1982, 1472, 1157: Her. Coll., C. 20, Vincoiif 
184; CniuBOoU., 633; Shrewsbury ISohool Libr. 

1642 Add. 14,323. 

1663 Her. Coll., C. 36; Harley, 2119; Add. 21,025. 


aOMEJlSETSinUR, 

1631 Original, Her. Coll., 1). 13, II. 18; Add. 11,315,12,470; Aslnu. 
1673 Harley, 1385, Add. 17,006,12,477; Her. Coll., Vincent,!41,147, 
F. 7, E. 1). N. 6. 

1673, 1603, 1635 Ilarlcv, 1669. 

1691 Original, Her. Ooll., (1.19. 

1666, 1623 Harley, 1415. 

1023 Original, Hurl, 1111, 1145, 1106,1538,1482; Her. Coll.,C.22 ; 
Cains Coll., 540. 

hTAiTouDsniui:. 

1530-1 Add. 12,479. 

Before 1683 Hurley, 2113, 2013. 

1663 Harley, 880, 2145. 

1683 Original, Qu. Coll., evi., evi.; Ibwll., G(tu;'lt and Dodsworth 
MSS,: Her. Coll., E. H. N. 13, Vineenf, 133 ; llurh y, 1570, 1077, 1415, 
6128, 1429; Lansdowne, 843; //«>•/<■//, 1985, 818, 2198, 2203, 6061. 
1683,1614 Hurley, 1173. 

1614 Original, Hurley, 1439, 2198; Her. Coll., C. 10; Cains Cull., 
628. 

1662-3-4 lEurley, 6104, 1129 ; r.unfid..\vii.-, 857 ; Her. Cull., Hiie.lale 
MS., and C. 36. 


Nurr<»i.K. 


Undated. Her. Cull. 

1561 Harley, 155, 1103, 1177, M19, 1136; Her. Cull., (J. 14. H. 11, 
Vincent, 144; Caius Coll., 551; tin. Cull., elxiv,; Bodl., (lun-'-h 3klS, 

1561 or 1563 Add. 11,309. 

1561,1577 \ 1560 

1611,1613) HaIl«^,IoOU. 


ui77 oitmiNAi, n.T. onii., (J. 7, ir. 13, n. ii. 
1585-1608 Harley, 1481. 

Undated Ilarlcy, 801 (by Pruukc), 

1611-1613 Harley, 1820; lUiO. 

1672 i/ar/cT/, 1103. 


1630 OiiiniNAL, Her. Cull., 1, H. 7, D. 13. 

1630, 1672, I 11,...1.,^ i5(M 
and 1623 ) lubi. 

1682-3 Harley, 7098. 

1672 Add. 17,‘065; Harley, 1433, 1483; Caius Coll., 630. 

1622-3 (ill. Coll., exvi.; (biiu.s Coll., 535; Her. Coll,, C. 2, A'inoent, 
120; Harley, 2121, 1433, 1046, 1397,1430,1M7, 5830; Sloano, 4963; Add. 
12,478,14,311; Jfttrln/, 1057 (.^), &e. 

1002 Add. 6633 ; Jjer. Coll., 1). 15. 


Undated Hc'r. Coll. 

1630 Her. Coll., H. 13. 

1530,1633 Harley, 1662. 

1570 Add. 17,(>65; llnrley, 1484 (not taken in 1674 as described), 872. 


1563 Her. Coll., 1\ 7, G. 11, II. 12. 

15()3, 1619 Horloy, 1563. 

1464 Harley, 810. 

1619 Original. Harloy, 1195, 11G9, 1100, 1057; Her. Coll., C. 7, 
('aius Coll., 548 ; Qu. Coll, elx, 

AVESTMORELANJ). 

1615 JffirIry,Wi. 

1615, 16.38 ‘Harley, 1435. 

1664 Her. Cull., t. 39. 

AVILTSniRE. 

15.30 Original, Her. Coll., H. 20. 

1531 Add. 12,479. 

1565 du. Coll. lx.Kix.; Her. Coll., G. 8, Vincent, 147; Harley, 888, 
1111,1181, 1565,5181, 

1565, 1623 Harley, 1413; Caius Coll., 54,3. 

1623 Original, llarley, 1165, 1051, 1538, 1482; Her. Coll., E. H. N. 
16; C. 22. 

AVORCrSTEllSiltlRE. 

1530 Original, Tier. Coll., II. 20. 

1531 Add. 12 , 479 . 

iri(;9 Hurliy, 1352, 1486, 1043, 1133,615,6841; 19/16; Her. 

'oil., 1), 12, G. 9, Vincent, 115; Caius Coll., 533 ; Qu. Coll,, elxiii. 

1034 Add. 19,816; Her. Coll., C. 30. 


A'ORKSHIRE. 

15,30 Original, Ilarl., 1499; Her, ColL, 1). 4, E. D, N. 4, Vincent, 
IG3. 

1530, 15.72 Her. C(dl., T). 9, E. C. 

Add. 9805. 

1563 Original, Her, Coll,, TI. 19,1). 2, D. 5. 

* 1 ^ 1 : 5 ’"') n«,In, 1171. 

1584, 1585 Add. 17,065, 12,477 ; Harley, 1394,1415, 0070,1571,1182; 
Lansdowne, 900; Her. Coll., 1). 5, I)u;>dalt'MS., Philpot 61 P., Vincent, 
110; Caius Coll., 575; Hu. Coll., l.xxxvi. 

Undated. Harley, 4198. 

I Add. 18,011; Her. Coll., Vincent, 111. 

1612 iler. Coll. C. 13. 

1665 OuioiNAi.. Add. 12,482, Lansdowne, 820; Her. Coll., C. 40; 
ITarlci/, 6832; Hurh. Cath., Allan, 5. 

W VLES. 

1530 OitiGiNAL, Her. full., H, 8 ; Vincent, 118. 


5. Next ill order of inquntanee to the visitation-hooks ol the 
lerald.s eoinc tJie iiiaiiiiseripls which contain collection.^ of 
H'diffiees, mid of those tin*. Llritisli AIusiMini }ioH.soMse3 n largo 
;l(ire; many may also he. found in the Herald's College and the 
miieisily Iihrarie.s. Among the jiriiicipal o(»lloctor.s of thi.s 
tnancli of the literature, the moat ])roinment luiines are Sir 
dmond.s IPPlwo.s, Roger Jlodsworth, Henry JCen’or.s; Nicholas 
‘\ihnuin, l.(ancastor Herald; Sir William Dethick, Robert (Hover, 
iVriothesh*y, Knight., I’e.nBon, St. Cleorgc, Lily, Vincent, Len- 
lai'd, and many otlier ollicers of the College of Anns. (L’lialoner, 
lie Holmes, Parker, Dale, ,lo.se])h Hunter, and otlierfi prepareil 
urge (jiiantilie.s of materials for nedigree.s. 

(j. Tlie military orders an* clo.syly e.onnecti'.d with heraldry, 
ml demand a notice in tliis ])lace ; hut a.s the literature relating 
<» them is so extensive, it will he treated under a separate head. 

7. The (lourls of (Jhivalry Aveiv iiitimatoly associated Avitli the 
leralds. The principal court wa.s tin; CHria Militaris, or Mar- 
lal’s ConrI, eslahlished hy lidw'ard I. as a AliUtarij Court and 
vn't of JIunmr, trial hiding comiucted chiefly hy comhat, which 
■eason ])rol)uhly exjdaiiis the conuection. One original roll of this 
mrl is preserved at the Recoril Cilice, formerly at the Chapter 
loust;, Wostiniiister, and called tlio ‘ Placita ICxenutus Ro^is,' 
•eiiig dated 24 Kdw. L, A.n, 129(). It contains the pleadings 
hich took i»lace on the maivh to Scotland. 

7ogA’ on the record of this court will hefuund.in tlie.Collegc of Arms, 
nd other matter illiLstralivc of the subject in the Record Office. 
The principal business of the institution appears to have been in 
j-raiiging tournaments, feats of arms, Jousts, tilts, triumphs, chal- 
ieuges, defiances, mock and real comliats, duels^ charges of usur¬ 
pation of another's arms, forgery of seals (a serious crime in the 
middle ages), falsification of pedigrees, and other such things; 
and a large quantity of manuscript matter relating to the pro- 
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ceedings 6till remains, ot which the principal ^ ;—Collections, 
Lincoln s Inn Library, Hale, xi.;—P^rs relating to the oflSce of 
Ewl Marshal, Cotton MS. Titus Cf. i,; Harley, 4176; Add. 
6937,6297,9023; Ashmole, 7366 ; Lansdowne, 867-8 On the 
Art of Chivalry, Brit. Mus., MS. Reg. 16, E. vi.; 20 B. xi. The 
statutes drawn up under supervision of Thonina Plantagenet, 
Duke of Gloucester, in the time of Kin^ Richard II. (Harley, 69; 
Lansdowne, 286 ; Cotton, Tiberius E, viii.; Add. 28,549):—The 
ordinances of John Tiptoft, Earl of Worcester and Constable of 
England, in the sixth year of Edward IV,, a.d. 1467 (Harley, 69, 
1776, 2129, 2368, 2413, 6064; Tiberius, E, viii.; Add, 5832, 
12,614):—Various formulte and special niles (Lansdowne, 285, 
818 ; Hailey, 2413, 2368), 

8 . Ceremonies, whether of a royal or public luituiv, attracted 
naturally the attention of the heralds, who were consequently 
.'tssociated from an early period with their due perfonnancc. 
Among the remains of this branch of heraldic literature will be 
found collected acoounts relating to processions, celebrations of 
(Jhristmas and other feasts, entertainments, progresses, roy'al 
ceremonials, Maundy service, coronations, christenings, marnages, 
funerals,and thanksgiving services; Mrs. Sarah Baidc’s wdlections 
of Notices of Ceremonials, Champions, &c. (Add. MS. 6304 et 
seqq.). The heralds also arranged tne jirocessions tti Pailiameiit, 
the ceremonies attaching to the deliverance of the Queen, crea¬ 
tions of nobles, liveries and robes to be worn upon state oecsisioiis 
by the nobility and others, ])ageants, royal journeys and lu-o- 
gmsses, recejitions of foreign jirinces and ambassadors, and pro¬ 
clamations. Of all these subjects there exist good store of 
nmiiuscript and ju’inted inlormatioii at the British Museum, the 
Heralds' College, and the Library of the Royal Society of An¬ 
tiquaries, which latter rejiository lately published a catalogue of 
its books upon jiageantij. The treatises in manuscrijit relating to 
the ceremonials of foreign countries are by no means so numer¬ 
ous. The indefatigable Wriothesley and others made cojiious 
collections relating to coronations, of which also many elaborate, 
treatises remain. The niannscrijit accounts of coronations of 
individual English sovereigns arc a very jierfect series, and in¬ 
clude a set of the oaths taken by the new monarch. A large 
number of treatises u])on the “ Manner of Coronation ” exist in 
Latin, Nonnan French, and Kngli.sli. The “Ordo conserra- 
tionis si VO coronntionis regis ” will he, found commencing from 
the, timeof iEthelred (Cott. MS. Claudius A. iii.), and the copies 
of the oath taken by the sovereign at coronation are nnmeroiis, 
•as are also many lists of the services to be dune by the ofticers 
of state, claims of service, and other matters connected with the. 
fcreniony. Of manuscript accounts ot' tin; coronation of in¬ 
dividual inouarclis, aii almost comidete sei‘it‘s from Stephen in 
1136 to George, III. in 17(56 is ])rcserved in the British Museum, 
and those relating to Richard L, Edward II., ilieharil IL, Henry 
VIII., Edward VI., and the, Stuarts are. ahniidant. FtU’eign 
coronation ceremonies are. also Avell represented, ('emmonies of 
royal and nobh; marriage.s, chri.steningH, and fnncral.s are uls<» 
mimerons ; the, latter ceremony being frcipiently attended by 
the heralds witli a great display of arms and pompons luTaldry. 
The order of proce8,sion, the nninher of mourners, the liveri<is, 
olferings, and fees were minntely regulated. Eai-ly tracts njam 
royal exequies, smd burials of peers of various rank, abound ; ns 
do also collections of notes relating to fnneriils iii the !-’ixt<*ent.1i 
and subsequent centuries by Sir Edward Walk<;r, Garter King 
(Add, 12514); Ralph Brooke, V'"ork Herald ; William Segar, 
NoiToy King (Lansdowne, 879); Iliclnird St. George, Non-oy King 
(Harley, 2041) ; the Holmes, .lolin Saunders, and others. Many 
accounts of the burial of the. uiifortunate Mary t)ueen of Scots, 
by Sir William Delhick and others, as well as a vast number of 
descriptions of funerals of noble ami i)rivate per-soiniges, also jue 
extant in our national collections. That jiortion of heraldic 
literature which treats of Nobility, including treatises upon 
Honour, the ‘ Imagination de In vrnye nuhlesst^,’ a favourite 
Hfteenth-century work, vaiioiis accounts of baronies, earldoms, 
and knighthood, are to be found in great abundance, and includ(i 
works by most of the principal heraldic aut,h(»rs,sucli a.s Thonia.s 
Ht. George, Sir John Borough, William Bird, Sir .loliii Dod- 
Selden, Anstia, Thync, Gamden, Glover, and Sir Harris 
Aicol^s. Precedency of * dignitaries has also furnished our 
hbraries with a lai^e array of literature, the order-s for placing 
joyal and noble persons according to their degree being a 
lavourite subject or discussion. Many copies will be found in 
hbranes alrea<h' meutioiicd of the Statutes made hy John 
Tiptoft, Earl oi Worcester and Constahle of Enghind, in 1467 ; 

of Bedford, in the reign of Henry 
VII.; and by Lord Burgbley, in the reign of Elizabeth, The 
ARTS AND SCI. DIV.—SUP. 


precedence of the great officers of state was arranged by a Statute 
m the 31st of Henry VIII., and the position of seigeont^at- 
law seems to have evoked great differences of opinion at various 
periods. 

9. Wlien we get down to the peerages, the mass of literature 
becomes of immense proportions. The principal names of those 
writers and collectors whose works exist in manuscript are vepr 
numerous ; ami the uunamed collections also exceed so much in 
number, that it would he impossible to enumerate them here. 
Among the foremost are Austi.s, Betham, Talbot, Wriothesley, 
the Hohnes ; Gookc, whose Baronage was compiled in the time 
of Queen Elizabeth, and for many years a sUiudard book of 
Inference: upw'ards of twenty-five maiinscrints of this work, car¬ 
ried on to latiir times, will be found in the Briti.sh Museum ; 
Glover, Chaloner, Holand ; Dugdale (still of great value to the 
herald) ; Wotton, Lodge, Nayler, ainl Hunter are the chief 
authors whose manuscripts yet exist. The printed literature 
includes, in addition to several of the foregoing, the names of 
Wf)tton, Dugdale, Courthope, Debrett, Nicolas, Brooke, Walkley, 
Yorke, Dale, (Jollins, Madox, Salmon, Guthrie, Edmondson, 
Whitworth, Kiniber, Jacob, Sharpe, Barlow, Clark and AVormall, 
Longmate, Bank.s, Biydges, Playfair, Lorlge, Drummond, Burke, 
Berry, and Dod. The Scotch peerages are handled hy Craw- 
furd] Douglas, Kimher, Wallace, .and Robertson; those of 
Ireland by Cro.ssh y, Lodge, Kimber, Biirkc and Athenry. The 
above names only re.pre.seiit a tithe of those who have carefully 
elaborated tlu'ir work.s upon ho wide a subject. 

10. Pedigrees of individuals exist in great iiuiiibers scattered 
about with other miscellaneous notes and treati8e.8. Those that 
exist in the British Mii.seum will be found in the new Classed 
(Catalogue of Biogra])hy, as well as ann.s and other heraldic 
matter rel.ative to any single, family or one of its members. 
They also abound in the College of Arms and those of the 
different universilies, and no .small nuinher are dispersed about 
in the bands of lho.se most nearly interested in them. Several 
of the early ptaligreos are beautifully blazoned on vellum rolls in 
the fiiie.st style, and the art of emblazoning arms in works of a 
genealogical character hua of late, years hecni revived with con- 
sidiimhle Hucc,ess. 

11. The rcm.aining class of heraldic literature is that which 
relates exclusively to armorial bearings independent of gene¬ 
alogy. Fabulous arms won', assigned at an early period to 
sainis, Biblical juusouages, as .b^sns (!lirist, ilie Magi, and 
David. The arms of Ihe nin«> AV’^orthies, ol‘ the Sa.xoii Hept- 
.archs, and similar individuals, freipumtly occur in heraldic 
works. Large collections also will be found of arms of places, 
lomis, corponilions, saints, em])('rors, and electom, the best ex¬ 
ponents of this .serie.s being the, works entitled ‘Armorial 
Universel,’ or hy some, similar designation. Withie, Holme, and 
nthe.r.H made eopion.s collections of this nature. The manuscripts 
mlatiug t(t the Royal arms of England and foreign countries in 
.some c,a.se.s extend far hack into liisloiy : the English, for example, 
sUu’t ofi as a rule with Bruti*. and the Saxon kings, of course by 
a caprice of tlu; heralds, who hy these means endeavoured to 
atnffch the anti<|nity of their art. T'lie Heraldic EiicyclopBedias 
of B(i:ny for Engli.sli .arm.s, and Palliot for French arms, are of 
great assistance to the student. 

12. Of all the literatni’c connected with armorial hearings, 
the Roi.ns of Aumk occiqy tin* most prominent and im}>ortant 
j)Osilion. Their great use as contemporary testimony is not 
confined alone to the, herald, hut exbmded to the biographer 
and historian. The value of .seals, which space will not allow 
us to discuss here, as trustworthy evidence, of an heraldic nature, 
is of conr.se. (luite as great. The Rolls, however, possess one 
great ad\'aiitage o\ i‘r seals, bee-ause they supply the tinctures of 
the arms, which ine<liteval seal-engravera did not attempt to 
indicate until the coinineucemcnt of ihe decadence of the art. 
The early Rolls mostly consisted of coloured drawings of the 
anus, coupled with the names of tliosi; who bore them, this 
method of reprcaimtation, called tricX'inrjy being a more definite 
method of rccording the coats than describing them at full length, 
for the language of heraldiy was for some time deficient in the 
technical phraseology which rendered thci fdazon, as it was termed, 
so perspicuous. In some rolls we have the arms sketched and 
tinctured without blazon ; in otlujrs, on the contrary, which are 
to he referred to a later period, wlien it was easier to blazon than 
to fndfc, the coloured drawings are omitted. This gave 
rise to diversity of language, and opened the way to the 
numerous errors which are to be met with in many cases. As 
no complete list of the Rolls of Arms yet extant as originals ot 
transcripts is to be consulted in works of Heraldry, the follhw- 
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haB been drawn np to assist the student of this branch of the 
science. It is arranged practically in chronological order, and 
embraces all the most imj[)ortant examples:— 


ITAMB AND DATE. 

Ely Boll. 

Henry 111. . . . 

About mn,m. , . 
About 1200 . . . 


Edward I. . . . 
About 1300 . . . 


Karlaverock, 28th ofl 
Edw.I. . . . } 

“Arms of those who ) 
Bervcd King Edw.I, | 
in 8cotlan<r*’ . . ) 

About Edw. I. ... 
£dw. I. and II. . . . 
Stepney, 2nd Jidw. II. . 

Edw. II. 


IJorou^chbridfre, 'houl ) 
Edw. II. , . . 
Bunstnplc 

(i) 2tid Edw. II. 

(ii) 16th Edw. II. 
iui) 3rd Edw. Ilf, 
fiv) 7th Edw. Ill. 

(v) Undated . 

Caen, 9th Edw. III. 
Edw. III. . . . 


Calais 

fi) 1345 . . . 

?ii) 2l8tEdw. III. 
(iii) llndated . . 
Edw. HI. or Jlich. II. 

Rich, II. 

1377 . 

14tli century , . . 

Zurich, Hill century 

Rouen, Hen. V. . . 

Edw. IV. 

Rich. Ill. 

About lien. VII. . . 

Hen. Vlll. 

1558. 

1588 . 


whbur extant. 

2076. 

; one emblazoned by Harrison; 
ited by Sir H. Nicolas in 1829. 

Harley, 6863, 6832; Add, MS. 4965. 

Harley, 6589, edited by W. S. Walford, in 
tho Arehmlogia, xxxix. 1864; Lcland's 
Collectanea, cd, Hearne, ii. 610. 

Harley, 4033, 6137, 6689, called the Charles 
or George's Roll, and very similar to 
that edited by -NValford. 

MS. Ro 3 ’al Society of Antiquaries, 17 (a 15tli 
century transcript), c<liled hy C. S. Per¬ 
ceval, in the Archtcoloqia, xxxix. 1861; 
Harley, 6137. 

Edited by Nicolas in 1828, and Harrison in 
1846; iTarlcy, 1068,1190, 2213,2000,1408; 
Add. 5818. 

Hiirlev, 1173, 1077, 818, 1057, 1088, 1415, 
M2D, 2230, &c. 

IlarlfV, 1100, 2213, 6137. 
liarlcV, 2210, f. 81. 

Niihoi's CulU'ctnma Topof/raphica el Gcnea- 
lot/iea, iv. 63. 

Edited by Sir 11. Nicolas in 1828; and again 
by Sir F. Palgrav^', for the Record Com¬ 
missioners. 

EtlUed by Palgrave, for the Record Commis¬ 
sioners. 

Hurley, 1068, 6589; Add. 5848; Nichol’s 
(Ml. Tnpotjr. ct Gm, iv. 389. 

Jlarley, 2213. 

Harley, 1408. 

Cotton MS. Otho DIV; Lansdowno MS. 860. 

Harlev, 1068, 6148. 

Add. Ms. 6113. 

Edited by Sir II. Nieohis in 1829; Grimaldi 
in 1835; Nichol’a Coll. Topogr. ct Gcu. ii. 
320. 

Harley, 6595. 

Cotton, Tiberius E. ix. 

Harley, 1156, Add. 6344. 

Itarley, 6589. 

■Edited by VVillcment in 1831. 

E<1. Harrison in 1848. 

Add. MS. 14,110; 26,677, a eopy, from a MS. 
in the Aahmole Tabrary, Oxon. 

Published before 1821. Sec Walford in the 
Archrohgia, xxxi.\.. 

Harley, 1386. 

Harley, 2106. 

Harlev, 1446, 

Add. 12,221. 

Edited by Willeiiient i!i 1829. 

linnsdowhe .MS. 205. 

Harley, 216. 



13. of ,'irms .'iro, gciioriilly yvriltcii n]>on vellum, with llie 
arms gnuited oil llm muigin in proper tincture.^ uml the dneu- 
ment iH signed ami si-ali'tl l)y tin; herald wlio issne.s it. Alnny 
orminals ami more Iranscriids ami doeipietw will he found in tin; 
Collogn of Arms ami tin; Hril i.sh ]\rn.‘<cuiii, dating from Hie lllli 
centniy downwards. Tin- hooks containiiig collections of arms, 
wlietlier ly grant or otlici’wi.st-, are very numerous, esjteeially 
tliosc, consisting of arms of dill'erent rank.s of nol»h*nien ami 
knights. The nii.scellaneous arms ai^to exleiid over many 
volumes. The Ashmule Lihraiy ; Cains CCollege, (’ainhridge ; 
Duhlin and Kdinhnrgh Universities ; and Queen’s College, 
Oxford, also possess volnines devoled to this siihjeet. 

14. Ohotnahikm, that is, lists of arms sy.steinatically arranged 
under Ihe variou.s hearing.s, and iirespeetive of name, are of 

g reat use in determining the. family to whom any give.n coat 
eloiigs, and thus assist in a material degree the anti<piarian and 
ardiieologi.st. Tlie.se range in date from the tinn* of Henry 
VIII. to the present day, ami include, among their compilers the 
well-known iiamea of Ulover, AVithie, Holme, CTmloiier, John 
Raven, Gregory king, AVilliam Lamheat, Dethick, Holies, 
Kemyss, Smith, Pliihpot, Vincent, Berry, and lost, though 
greatest, the late J. Papwurtli, Eso., whose'unfortunate diuitli in 
the course of editing his most exhaustiv e and copious Ordinaiy 
of Arms is much to be deplored. 

10. Next in order must he considered the Ai.PHAnKTs of 
arms, in the same repositories, and of almo.st collateial utility : 
the names of llicir compilers embrace, William Smith, Rouge 
Dragon; Grafton, Chaloner, Saunders, Borrett, Kemyss, AVhit- 


tingham, Dutton, Freeman, Holme. Huggett, and Brooke, whose 
autograph alphabet of 1607 has lately been aecuied for the 
British Museum. (Add. MS. 28,834.) The General Armoury 
of Maurice du Pn* (MS. Egerton, 886) and Burke’s Armoury 
must not be pa-ssed over unnoticed. Alphabets of the anns of 
county families, of Irish and Scottish gent^, also may be 
perused with profit, Sir George Mackenzie’s bciim that^ most 
known for Scotland. A large collection of gmnts oi arms in the 
British Museum amnged alpliabctically, with a chronological 
index, has been lately prepared, and forms a species of alphabet 
of grants. These; r.inge in date fmm the tinio of Edward I. 
TTie riige for arms was can ied so lar that almost every class is 
reineaented in a distinct form ; thus we find separate volumes 
and distinct ]»iiblicution8 devoted to arms of families of indivi¬ 
dual counties—a favourite pursuit, if vre may iudge by the 
fref|iii*iu;y of their occuiTence, and mostly founded upon the 
resjicctivt; visitations nientioiied above. These were compiled 
by Glover, IVithie, N. (Jharlcs, Saunders, Chaloner, Richardson, 
Fibner Sonthhou.se, Muiidy, Warbnrton, Powell, Sir Williani 
Fairfax, and many others e(pially well known. Aims extant in 
churches and houses, on stained glass, monuments, and the like, 
will be found principally in the c.ounty liistories, having been 
collecttsl hy topographers and heralds in their Church Notes to 
which allihsiou has already been made. Collected arms of places, 
religioii.s houses, colk‘ge.s, boroughs, see-s, and other institutions, 
,vc been the study and recreation of many topographers and 
raids whose naiuiw have been already mentioned; a large 
majority of such works are nevertheless anonymous. The ‘ Mon- 
isticoii’ of Dtigdiile, and Tanner’s ‘Notitia’ contain plates of 
anus of monasteries. Arms of ecclesiastical dignities are also 
found in separate works, tliat lately published by Bedford under 
the title of the ‘ Blazon of Episcopacy’ being the newest and 
)st important book of the kind. The arms of companies 
and .societie.s also find their re.sjiective admirers, and the cheap 
and expeditious mcthod.s now employed to produce coloured 
pictures in tlie printing press enables sheets of arras, appro¬ 
priately tinctured and illuminated, to be reproduced with a 
marvellous effect. 

1(>. The heraldic literatiiri; of Scotland resembles that of 
England, but in a auhordinate diigree. The royal arms have, 
been, collected hy Holland, .and the anns of gentry hy James 
Pont. Arms of ])ecrs will he found in Harley IVIS, 115, and 
A<ld. MS. 20,604. The Advooat«*.s’ Library, Edinburgh, tlie 
Lyou OHice, and Heralds’ (College, also contain many valu¬ 
able manuscripts, by Pont, Sir David Lyndsay, Sir James 
Balfour, and otlicrs, many being anonymous. 

17. Welsli arms are Avell represented hy mannscripts and 
hooks; those arms, however, which are referred to an early 
period are p(;rhnp.s of a doubtful authenticity, and may he pul. 

vn to the eccentricity of the Heralds who first propagated 
them. The authors are, chiefly J. Davies, William Wyuwall, 
Hohert Kemlsw, Glover, Chaloner, and Holme III. Ireland’s 
arms are taken in hand l>y Withie, Clialoner, Saunders, Tem, 
Thomas Poyninges, Holland, and .luhnston. 

Dt. Of foreign arms, the French ‘ Chronologie Armoriah',’of 
Aiilhoin Du Boys, A’alagon llerault (Harlev, 4355), the ‘Ar- 
noires des Comte..s do. Franee,’ hy Jehan Le Fenm, the 
Armorial de Normandie,’ Nicolas Giiesnel’.s ‘Armorial des 
5 i;igneurs’ (in Add. MS. 26,602-3), the arms of peers and iiohles, 
jv the. Sieur de V.alle.s (Ltm.^dowiie "MS. 1220), and the printed 
work.s of llie Abbe Robert de Briaiicon, Magny and Rietslftp 
comprise the best-known examph;s. Germany is richly repn.- 
>enled by heraldic collections, the arms of emperors and sovereigns, 
.dertois, Aii.stria and Bohemia and Hungary, being freipieiitly 
|daeed at flu* commcneeiuent of rolls of arms and such general 

l)ooks ns the. ‘ Armorial Umversel.’ Wappcnlmchs of German 
inns will he found in Add. MSS. 15,680, 15,681, 15,694,19,009, 
21,460, 26,070-2. Tlie ininted works relating to German 
anns are, a.s a rule, well executed, such as those engraved by 
Uredius, Siehmacher, and others. Italy has her arms repre- 
.‘^ented in Add. MS. 5522,20,755, 26,686, 26,687, 26 , 711 ,27,435 ; 
Harley, 5885, 3412, 3472. The ‘ Priorista Fiorentino,’ hy 
Francisco Seguloni, exists in MS. Egerton, 2036, 1170; Add. 
16,612, 27,433, and has been printed more than once. Ronnm 
arms, us well as those of Florence and Venice, abound. Of uie 
latter, good specimens may iie seen in Add. MS. 12,475, 12,475, 
22,501, 27,431, and the works of Coronelli, Litta, &c. The Ln''' 
Countries, Poland, Portugal (Harley, 1074, 5885 ; Add. 

Russia, Spain (Add. 18,610; Egerton, 470-3; Harley, 71JJ)t 
Swetlen, Switzerland (Add. 15,694 ; Egerton, 858), Turkey, anu 
!ven Jerusalem have had their arms carefully, and in many 
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cases elaborately, noted; and both manuscript and printed 
vorlu may be consulted with advantage respecting them. 
(British Museum: Classed Catalogue of MSS., Heraldry and 
Armsy 6 vols.; R. Sims, Manual fw the Genealogist, Topographer, 
Antiquary, cfcc., London, 1866; Catalogues of various Libraries; 
ArchmlogifL xxix.) 

HEREDITARY (from hmes, an heir), in medicine, a term 
used in i^erence to disease and the preoispusition to it. [Pre* 


are derived from the Greek verb ipfir)ve(>u, to inter] 
plain, or expound. The interpretation t)f tongues, 'tpunvtia. 
y}Mfrfrw, is reckoned by St. Paul (1 Corinthians xii. 10, 28, 30), 
as one of the gifts or manifestations of the Sjurit; but, seeing 
that it is separately mentioned from the working of miradeH, it 
would seem that the gill was rather extraordinary than su])ir- 
natural. The Hermeneutto presently beeanie recognised ollic.’tiis 
of the Church, whose function it was to reinhu* one language, into 
another, as occasion demanded, whether in the reading of the 
Scriptures, or in the homilies that were a4l(lri‘,s.sed to the people. 
It was also a jmrt of the duty of the Hermeneuta) to carry on the 
foreign correspondence of the church to which they were attached. 
The value ana importance of sucli olliccrs ivere chiefly rv*4‘u id 
congregations or churches where the people spoke dilferent lan¬ 
guages, as in Palestine, where some spoke Syriac, and others 
Greek ; and in Africa, whci’o the Latin and Punic tongues divided 
the population. 

Hermeneutics may be regaixled as the science of which exegesis 
[Exegesis, E. C. S. col. J)29j is the art or jmpular expression, and 
is conversant about the princi])les and the practice oi the transla¬ 
tion, interpretation, and exposition of the sacred Scriptures. 

HERMETIC ROOKS, the name of certain writings attri¬ 
buted to Thothor the Egyi)tian Hermes, known as the I'risme- 
gistos, or oracle of knowledge. The iiaiiie of Hermetic books 
in its extended sense was applied to all the lileratui'e of ancient 
Egypt, but at a later ])erio(l, in tlic 2iid century, a.d., to cerluin 
writings of philosojihical and religious import of the new Platonic 
school, on the Nature of God, th<! World, and Nature, filled ivith 
fantastic ideas, astrology and magic. Thc^(i works were written 
in Greek and Latin. Although influenced by CJhristianity, they 
were neitlier Ohristiaii, nor written by Christians. One of the 
oldest, if not even older than these works, was a dialogue cjillc-d the 
Logos Teleios, of which the Ascleijius of A]>uleius appears to he 
a Latin translation, a dialogue on the nature of the gods, between 
Hermes and his son Asclepios. Another work, possibly by the 
same author, was the Oroi Askkpiou pros Ammoiui hasilea, the 
‘Rounds of Asclepios to King Ammon ’ on the nature of God, 
matter, and mankind. Another work, called Hmmm Trisme- 
girslou Poiviamlros, or ‘ The Shepherd of Hermes Trismegist,’ 
treats on nature, creation, the being and attributes of God, the soul, 
knowledge, and is filled with a mixture of Oriental and Jewish 
ideas. Another work, called latroniathcuuitika, addressed to 
King Ammon, is an introduction to the study of medicine, 
showing how, liy means of astrology, to determine the issue of 
inaladies. Like the former it is of the 4th century, a.d., about 
the middle. Another treatise is ‘ De Revolutione, Nativitatiun,’ 
or the revolution of nativities. Another work, the ‘ Ajdiorismi,’ 
or aphorisms, contains a hundred astrological things from the 
Arabic, The Kyrannides, or ‘ Royal books,' is a kind of Materia 
Medica of the 4th century, a.d., arranged in alplichetical order, 
and treats on the medical virtues of stones, plants, beasts, birds, 
and fish. It is ^parently of the same period. OUier books 
classed with the Hermetic writings are ot the Middle Ages, as 
‘ Tractatus vere aureus,’ on the philosopher s stone, the ‘ Tuhula 
Smaragdina/ and others, in which the name of Hermes was 
introduced. (Raumgoiten Crusius, de librorum Ilermeticomm 
origine atque indole, Jen. 1827. Fabricius, Biblioth. Grace, vii, 
P- 18, ix. 617.) 

hermitages. Long before the establishment of monasteries 
properly so called in England, the professed hermit had taken 
up his solitary abode in secluded places, and in such narrow and 
straitened shelters as natural caves, lairs of wild creatures, 
hssittes in cliffs, and weather-worn hollows, or cavities scraped 
Jy t hands and roofed with turf or leaves, offered him. 
ihe hermit himself differed in many respects from the anchorite, 
who was more regular, so to speak, in his vocation, entering 
upon his solitude with the approval of the bishop whose dio* 
he proposed to illustrate with the rigidity of his asceticism, 
and being encouraged in his task by special forms of induction ; 
on the other hand the hermit, wno led perhaps even a harder 


life, was so far irregular in that he was free to choose his own 
abiding place, and under no restraint as to the degree of self-in¬ 
flicted rigour he desired to indulge in. Like the anchorite he 
generally had some ecclesiastical degree, and we find even bishops 
resigning their sees and tuniing hermits. And although he was 
on this account molested occasionally by the shepherds and 
othem with impunity, yet on tlie whole he met witli as much 
consideration and respect as his more accredited rival. The 
charity of the neighbours and the alms of the faitliful in the 
vicinity more than sufficed to supjiort a man who, for instance, 
would mingle a third part of ashtis with his food, eschewing 
everything but the coarsest bread, and water from tlie Btitsam 
whose bank slieltered him, and iu frequent cases depending 
entirely upon roots and bc'rries. 

The extant remains of such luihitiitions as are known or 
believed to havi? ufibided harbouragi; to the hermit, (and some 
are shown in Worcestershire and the northern counties,) testify 
too clearly to the privations of the wretch who fli-d from the 
w'orld, if not from liis owui conscience, to so inhospitable an 
I abode ; in some ol‘ tliese, wiiicli scarcely deserve the name of 
Injrniitages, tlicre w'us Jjtirdly rooiii to turn the body; in 
others, no means exists of entering at all w'itliout painful dis¬ 
tortion, wliilo others possess a small altar or oratory, ivlicreat 
a pi'icst friau tJie neigh bo uihood was occasionally deputed to 
celebrate mass for the benefit of the unhappy individual whose 
self-imposed «)bligatious forbad his abandoning his cell for this 
purpose. In one case at least, that of Roger and Cluistina 
of St. Alban’s, and it is probably not without parallels else¬ 
where, we read of a female hermit being inclosed in an inner 
chamber, the entrance to udiich A\'as obstructed with a trunk of 
a tree too heavy for her to remove, whilti in the outer apartment 
dwelt a hermit who opened the way for her occasionally, and 
fed her through a liaml 1 jo](j in the pmlition. The inspection of 
such places would iiiuke ns incredulous that human beings, how¬ 
ever strongly constituted, could ijossihly have led so protracted 
an existence in tlicm, wer<* not tlje evidence n*s])ecting them so 
clear and so uhundunt. Althougli many of these natural her¬ 
mitages disappear'd ujjon the death or rtmoval of their occu- 
IJUiits, many wliicli existed in roads more frequented, and at the 
entrances of bridges and passes Avore mostly occupied by a suc¬ 
cession of persons, and some of these, Aveie endowed with pro¬ 
perty for tlui RupDort of one or more imlividuals, hy the testa¬ 
mentary dispositions of the pious. Some fcAV by possessing 
speciarattractions, such as the miraculous power of healing in¬ 
firmities, or sujierlative sanctity of demeanour exhibited by the 
hermits, gradually bccann* notable, and by attracting devotees 
who emulated the austerities of him they considered their chief, 
were the causes of monastic establishments of a more mgular 
nature being founded upon the site of their sufferings. The 
daily routine comprehended in the phrase, ‘‘ heremitiemn exer- 
cere," or “lieremiticam vitam exercere,” was of a varied nature, 
and depended to a certain extiuit upon the caprices evinced and 
jioAvers of endurance possessed by isuch hermit. Some sought to 
tame their bodies by excessive abstinence, others by protracted 
prayers, kneeling and prostrating themselvt^s for so long a 
period that their bodies become covered with Avails, their eyes 
Avere unable to endure sunlight, and their limbs frequently became 
unable to perform their offices. Others plungiid themselves up 
to the neck in cold Avells and springs where they remained all 
night reciting the Psalter, and rapt in iscslatic contenqilation. 

Their abodes Avere lookiid upon as sanctuaries, and people fre- 
(]uently lied thither for protection and seclusion. Among those 
whose names have been handed down for special remembrance 
are Godric, the hermit of Finchale, avIio is described at fuU length 
hy Matthew Paris; Meldun, the monk Avho Avas the reputed 
founder of Malmesbury Abbey ; Aldwine, the monk who Avasthe 
foiuider of Mai vein Abbey ; EdAvin, of Saltrey ; Athclwold, 
Risliop of Wiacbester, who retired as a hermit, Avith twelve 
luoiiks, to the hermitage at Ancarig or Tlioriiey, which had been 
founded iu a.d. 662, and was extant in 870 ; and by obtaining 
charter of immunities, and conveying several notable relics of 
saints, be laid the foundation of an important abbey ; St. Ivo ; 
St. Gutblac, of Croyland ; St. Dunstan ; St. EduuolJ, of Ceniel, 
in Dorsetshire, brother of Edmund the king and martyr. Coker- 
sand, Rordelby, and Berwick, with numerous other places, owed 
their religious foundations to hermits. The notices relating to 
hermitages are worked up by Tanner and Dugdale with the 
monasteries ; while Fosbroke treats of them in his accustomed 
sarcastic manner. 

HERRING TRADE. [Fisheries, E. C. vol. iv. col. 97 ; 
Fish Trade, E. C. S. col. 1003.] The Report of the Commis- 
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ii<^eT8 of Scotch FiHhfiics, 1872, showed that 1871 was, with one 
exception, the best year ever knovn for the herring fishery on 
the coasts of that country. There were 82.'5,476 barrels cured ; 
001,605 barrels were exported, of which 602,634 went to foreign 
countries. In value the Scotch herring fisliery is now little 
short of .£ 1 , 26 (), 0 (K) annually. The trade to the continent of 
Europe i.s larger than it has ever before been, and is of nnirli 
importance to the northern coast towns of Scotland. Changes 
in the brand have recently been made, to distinguish between 
“mixed,” “spent,” and “inaties but in other ways the tnuh* 
is conducted in the manner described in our foriner aitii:les. 
Apprehensions having betui felt lest tlie Fai tories and ^Vi)vk- 
shops Act should prove a har to the proper cuihig of lierrings, 
this matter was set at rest hy section 4 of the Act .34 .3r> \ ict. 

cap. 104, wdiicli runs thus :—“ Whereas uixni the arrival of boats 
with fish, it is necessary for tlie piupose of preventing such 
fish from being spoiled, to employ persons in gutting, salting, 
and packing such fish upon the arrival of such lK)at.s: he it 
enacted, nothing in the Factory Acts, 18.3.3 to 1871, or in the 
Workshop Acts, 1867 to 1871, shall exbnid to tl 
gutting, salting, and jjacking lish innuecliiitely upon its arrival 
in the fishing boats.” 

HETEROLOGOUS (from iVfpoj, other, and K6yos^ an’acconiit), 
in medicine, one of two terms applied to (lisease<l structures or 
fonnations. They are anuloffom wluai they consist mendy of 
enlargements of existing healthy structim's, or of a<lditions to 
them; hdcrolorjorn wlien the structure or formation is soinetliiiig 
different from the natural stnictun! of the part allectcd. For 
example, an enlarged or over-nourislied lie,art, or a tuiuour con¬ 
sisting wholly of fat, would he nmJofjoKS: tubercle or cancer 
hetermgom. 

HEXANE. llej'uJu hydn'ih', [IT kxVLT c ( Jo.MrmiNDB, E. C. S. | 

IIEXASTYLK, When a iiorlico hns six colnmiis in front it 
is said to he hejcmtifh'. [Poutioo, E. C. vol. vi. col. b‘44; Tismpli:, 
E. C. vol. viii. col.'l20.] 

HEXINE, Jhxoyhmi', (V.Hio ^ hydrocar¬ 

bon homologous with acetylene, and isomeric with diallyl 
[E. C. S. col. 748]. It is formed wlieii broiuhexyleiie, (UT„j'h’ 
(O.^LjRr), is heated to ITjO^ with alcoholic potash. It. is a 
colourless liquid, having a jningiuit alIitt<;cous odour. Its 
density is ()’71, and it boils nt 8(»^ (Caventou, Cowjtl. llcnd. 
lix. 449; Reboul and Tnichot, dn. Ixv. 73.) 

HEXYL, Cuproyl. [IIkxylkj (.\)Mr'orNi»,s, E. C. S.] 

HEXYLENE, hydrocarbni may exist, 

in several isomeric mouilications, having <‘ach of the. carbon 
atoms united with two, thre<>, or four others ve.sp<*<;tively. 
Although the normal hexylene, liomologous with ethylene, has 
not as yet been obtained, others, capable of yielding secondary 
hexylic alcoliols, liave been prejiared in various AViiys; but little 
is at present known, however, (if tlieir constitution. 

The following are the principal methods of formation :— 

1. Ry the action of hyariodic uci<l (ui phenose. 2. Along with 
other olefines, hy distilling amylio alcohol with ziiicic chloiklc. 
3. By heating diallylic dihydriodidc, 11,^12 2717) with 

an alloy of tin and sodium. 4. By <lecomposing the ftecoii<lary 
hexylic iodide obtained IVom inaniiite, with potassic hydrate?. 
The hydrocarbon prepared by the latter process is a liquid, 
boiling between 68® and 70"', and combines readily with bromine 
to iouti Ivexylenic Dronik/c, (yr,. 2 Rr 2 This, wlum 

mixed wdth ether and heated witli argentic acetate, yiehls 
argentic bromide and hexijlctiic diacHate, a colourless, oily licuiid, 
insoluble in and slightly heavier than water. It boils at about 
220®, and is resolved, by careful treatment with ])otassie 
hydrate, into potassic acetate and hcxylenic alcnhul, or hexylic 
alycoL This is a thick colourless 

liquid, misciulo in all proportions with water, alcohol, and 
ether. It boils at 207‘', and i.s reconverted into secondary 
hexylic iodide hy the action of In^driodic acid. [Hkxylidene, 
E. C. S. col. 1273.1 

HEXYLENIC (COMPOUNDS [Hexylene, E. C. S.J. 

HEXYLIC COMPOUNDS, the name ajipUed to the deri¬ 
vatives of the hexylic alcohols, that is, those monad alcohols 
which contain six atoms of carbon, ami arc of the general 
formula, CJl^^O (C„7T„a770). 

Hexyl, Caproyl, C„H^8 (C'j^TLfl). Several isomeric sul)- 
atances having this composition probably exist, but the only one 
that has hitherto been examined is the hydrocarbon found 
amongst the products of the electrolysation of oenanthylic acid. 
It is an oily liquid, lighter than water, and insoluble in it. It 
is, however, soluble in alcohol and etlier, and boils at about 
200®. (Wurtz, ‘Ann, Chim. Phys.* [3], xliv. 275.) 


Hexylic Alcohols, Hexylic hydrates. C^Hi^O (C^g7f„G,7fO). 
Numerous isomeric alcohols having the composition CflHj^O 
may exist, belonging to the primary, secondary and tertiary 
classes of alcohols, respectively. 

The three pos.sible primory alcohols are:— 


(CBuH., 

\ CHjHo 
Amyl cm-binol. 


(crcn2(CHM.g]ir, 

( OHaHo 

j9 lunyl carbiuol. 


y nmvl carbiuol. 


le hexane of American petroleum hy 
(‘ Compt. Rend.' liv. 1245) is probably 
first of these. It is a colourless liquid, 


That obtained from the 
Pelouzt? and Caliour.s (‘' 
tiui normal alcohol, the first of these. It is a colourless liquiti, 
boiling at 150®. The ordinary fermentation hexylic alcohol 
[Capkoic Alcohol, E. C. vol. ii. col. .599], discovered by Faget, 
is, probably, tlie st'cond, being the homologue of ordinary amylic 
alcohol. The third is at jnvsent unknown. 

There are two classtis of secondaiy ln?xylic alcohols, the first 
of which the (*thyl iiropvl carbinoLs inclmles two members, 

) CL,iJ„ ^ • .. 

) CHPrHo ' 

c,ii, 

^CH^PrHo 

The .second, tlie methyl butyl carbinols, includes three members, 
I CH, (CH. 

) CllBulIo I CH] (CTLPr)]Ho 

' CH, ( CH, 

CH)3BiiIIo i CII[CTI.,(CnMe,)]Ho 

CW. or JCH, 

, CHyBuIIo \ CH[C(CHs) 3 ]Ho. 
Two of lliese secondary alcohols have been prepared, the first 
by treating the hexylic* iodide produced hy the action of hydri- 
odic. acid on luannite, with Avater and argentic o.xido, the second 
from the hexylic iodiile ibnued hy the action of liydriodic acid 
on the hexylene obtained hy distilling amylic alcohol with 
zinc.ic chloride, 'flu? con-stitiition of these alcohols has not, 
liowever, heeii satisfactorily estahlished. (Waiikljii and Erlen- 
meyev, ‘Jour. (Jhem. Soc..' xvi. 221.) 

There are three tertiary alcohols, all of which are known. 
CH, 


ethyl p/v/jtq// carhinal 

ethyl isopropyl carhinol 
The .second, tlie melhy 
Diethyl butyl carhwol 

methyl B hifyl eurhinol 
and methyl y butyl carbiuol 11 


|ou{(JU<:(3H,),pio. 


The first, vidhyl diethyl carhinol < 


C(C2H,)2lIo> 


, is funned by tlm 


on ziiicic cthidc. The 


) CH., 

I COCl 

mixture i.s heat(*d to 199® and then allowed to stand fur some time. 
Water i.s afterAvard.s added, and the product submitted to distil¬ 
lation, taking care to acidulate it previously with hydrochloric 

acKl. I’ronI dmKth,jl carhinol | 

is prcpiiTcd in a similar niaiinor, from biitylic chloride 
1 zincic methide, and the third alcohol, 


action of ac.ctylic chloridi; 


\ COCl 

isopropyl dimethyl carhinol | 
j CHMi 


j CH(Cll3)2 
I C(CtI,),lio 


from isobiitylic chloride 


) COCl 


and /.incic methide. Tliese 


.alcohols are viscid, colourleas liquids, having an aromatic cani- 
phorous odour ; they are lighter than water and somewhat 
soluble in it. (Butlerow, ‘ Bull. Soc. Cliem.' [2J v. 17 ; Priaiiicli- 
iiikow, ‘ Ann. Clieiii. Plianii.’ clxii. 67.) 

Hexylic Chloiude-s, CjHjaCl Two of these 

are known, one obtained by tlie action of chlorine on the 
hexylic hydride from petroleum oil, the other, B hexylic chloride, 
by saturating tlie hexylic alcohol from mannite with hydre- 
ciiloric acid, and heating the mixture. The latter is an oil}' 
liquid, lighter tlian water, and boils at 120°. 

Hexylic Hydrides, Several of these pro¬ 

bably exist, and are found In parallin oil and in American 
petroleum. Hexylic hydride has also been obtained from ben¬ 
zol, by heating it with strong liydriodic acid to 280°; from 
suberic acid by distilling it with lime or baryta; and indirectly 
from mannite by digesting the hexylic iodide from that source, 
with water and metallic zinc. They ai’e all oily liquids, lighter 
than water ; nothing is known, however, of their constitu¬ 
tion. (Berthelot, ‘Jahrsber.’ 1867, 345; Dale, ‘Jour. Chem. 
Soc.’ xvii. 268 ; Williams, do xv. 130.) 

Hexylic Iodides, CjHisI a hexylie ipddde wan 

obtained by Pelouze and Cahours from the hexylic hydride 
found in American petroleum. It is an oily liquid and boils at 
175°, B hexylic iodide is prepared from mannite by heating it 
with strong hydriodio aciu. It boils at 167° and has a density 



1273 HEXYLIDENE. 

of 1-44 at 0®. Hydriodic acid id readily eliminated from it, 
leaving hexylene 

CeH„I » +. HI 

fi hexylio iodide. Hexylene. Hydriodxc acid. 

Hexylic Sulpiiydrate, CflHi^S is obtained 

from jS hexylic iodide by heating it with an alcoholic solution 
of potassic sulphydrate. It is a colourless mobile liquid, pos¬ 
sessing the cnanicteristic odour of mercajdan. It is insoluble 
in water, and boils at 142”. 

HEXYLIDENE, {C,jr,.,). This hydrocarbon, wliicl: 

is isomeric with hexylene, is Ibrnuid by the action of sodium or 
hexyiidenic chloride {dichlorhejraiu^, Lall, 5 ,LMa It 

is a colourl(?8S liquid which boils at 70'’, and unites directly 
with bromine, forming a lienvy limpid licpiid. Wlien Jioated 
with hydrochloric acid to lOO', it is almost entirely converted 
into normal hcx 3 dic chloride. ((liebel and Ihilf, jieits. Chew. iv. 
179 ; Buff, (h. iv. 730.) 

HICCUP, HICCOUGH, .an imitative t(;rm apjilijal to a spasm 
of the diaj)hragm, attended with })arLial closur(^ of the glottis. 

HICKORY : Economical Uses. 'Plie hickory tree of North 
America yields heavy, tough, elastic, and tenacious timber, 
largely employed for cask-lioojis, haiid-spikcs, musket-stocks, 
carnage shafts, whip handhis, wooden serews, aii<l other puiposes. 
The bark is sometimes used as a yidlow dye. The hieWy nut 
is largely eaten in America; an<I an oil, obtained from it by 

J iounding and boiling, is used by the Indians as an article of 
bod. 

HIDE. The exact derivation of tlie w'ord hvla or hjdn^ M-hich 
occurs so frequently as a measure of land in Domesda}' Book and 
other documents respecting land, is a matter of controversy. 
Some derive it from the hide of a beast which was cut up 
spirallv into an extended thong and .stredched over a sjaice of 
ground^ which, being thus enclosed, was thence called a hide; 
but this derivation has been rej<'cte(l by most, who jirefcr to 
connect the word with the Anglo-Saxon /(//V.'a house, from hi/daii, 
to cover. The hide was not, it appears, a tixed and immutable 
quantity, hut varied hetwoeii 12() and 00 acres, or less, accoRling 
to the ability of tilling possessial by the proper cultivators, the 
nature of the soil, the particular custom of the lociility, .and 
very likely the financial resource s of the tenant in fee. Spd- 
raan, Agard, Kclliam, Keiniet, Hutchins, Ellis in his ‘liitrodnc- 
tioii to the Domesday Book,’ and the lute Yen. Archdeacon Hale 
in his ‘Domesday of St. Paul’s,’ adduce much curious evidence 
respecting the variable quantity represented by tliis word. This 
latter record mentions hides of 120 acres, subdivided into 4 
virgates of 30 acres each ; liidcs of 80 acres at Ruinvell; of 140, 
at Nastock. Gervasc of Tilbury made it equivalent to 100 acres, 
A compoi'isou of the number of liidea mentioned .at ilitlerent 
limes as composing any particular estate enables one to judge 
the improvements in value, or d(‘.c,ay experieiice<l in course of 
time; and when the estates, that are described asfliifferingdimi¬ 
nution in the number of hides at which they were rated, were 
situated on the sea-coast, it is most probably to be ascribed to 
the gradual irioiption of the sea. A species of double hide of 
about 180 acres seems also to have lieen used. The whole of 
England was reputed to contain nearly 240,000 hi<les. 

HIDES. The chief kinds of hides suitable for conversion 
into leather, by the processes of tanning, sumaching, t,awing, 
and oil dressing are noticed under Leather Manufacture, 
E. C. vol. V. col. 160. 

The hides, tanned and untunned, ijujiorted into the United 
Kingdom between 1856 and 1871, varied from about seven to 
thirteen hundred thousand cwts. annually. The quantity luid 
value in 1871, distinguishing between the hides imported in a 
wet and a dry state, were 

Dry , 599,922 cwts. ^£1,071,019 

Wet . 678,432 „ 1,763,898 

^o-thirds of all the dry hides came from British India; about 
the same proportion of the wet hides were imported from South 
America. If the hides ore in any degree tanned, tawed, curried, 
or ^ssed, they are entered under a different heading, and are 
estimated at per pound; the entries of such in 1871 were 
17,93A421 lbs., valued at 1,166,814L 
HIERA PICRA ^from hpbt^ holy, and 2 rtkp 6 s, bitter), the holy 
bitter, fonaerly also known as the )wra logadU, and vulgarly as 
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hiccory piccory. It was a compound of socatrine aloes and 
canella powder, made into an electuary with honey. 

HIERARCHY, in Greek itpapxla, is compounded of the 
words Ifphs, sacred, and sovereignty or dominion, the office 
or dignity of the Updpxvf, a Hierarch, High Priest, a steward 
or president of sacred rites, a patriarch, or bishop. To its pri¬ 
mary meaning of rule or authority in sacred things, or by sacred 
persons, the lyord Hierarchy presently added the body of persons 
by whom divine things were administered. 

Heaven and eaitli have their several Hierarchies, After their 
return from Babylon, a celestial Hierarchy was elaborated amongst 
the .lews, some of whose doctors reckoned four orders of angms, 
represented by Michael, Gabriel, Uriel, and Raphael; 'whilst 
otiieiv? acknowledged as miiiiy as ten degrees, whicli were differ¬ 
enced according to their comparative excellence in power, know¬ 
ledge, an<l dignity. The general idea of a correlative precedence 
and suboidination amongst the angels was almost formally incor- 
jiorated into tlie (Christian system undera[»ostolic sanction (Rom. 
viii. 38; Ejdics. i. 21 ; Col. i. 16); and Dionysius the Areopa- 
gite, or the author of the works attributed to biiu, in a book on 
the‘Celestial Hierarcliy,’the doctrine of wliicli was generally 
.acce])ted by the Eatliers, and became the tradition of the Churen 
universal, divi<les the celestial s])irits into three distinct groups 

iM(*raichies, each of wbicli consists of three orders or choirs— 
making nine in all—of angels. T'lie lirst Hierarcliy is that of 
Ikmncillors of the Most High, eomjirisiiig (1) the Seraphim, (2) 
the Cherubim, and (3), the Thrones ; the second Hierarchy is 
that of Governors, wlio rule the stars and direct the universe, and 
consists of (4) Dominations, (.5) Virtues, (6) Powers ; whilst the 
members of tlu' third Hierarchy, the. messengers of God’s will, are 
di.stributfd into (7) Princedoms or Principalities, (8) Archangels, 
and (9) Angels. The lirst division keep around the throne, and 
lerive their light and glory from the Most High, from whence 
they rellect tb<*m to the second ; the secoinl reflect them to the 
third, who are tlie uj)pointeil messengers of God, and who as 
guaixlians of man and tlu* universe, retbait upon these last the 
light tliey have tlieinselves receivi'd.j At the head of all is 
Ibrist. Si. Giegory anangi's tluj angels in an older which is the 
exact inversion of that of Dionysius, whose sequence is, however, 
uloi»ted by Tliomns Ileywood, in his ‘ llierarcliie of the Blessed 
Augells,’ <*x('ept tluit he, allows the, Doniinatious precedence over 
the Virtues. 

As applied to tcsiTestrial corporations, the woid Hierarchy 
signifies the ])Tivilegc3, the order, and subordination of the 
different ecclesiastical dignities, descending from popes and 
patriarchs, to melropolitans, andibishops, bishops, and the lower 
rauk.s of ordained or consecrated men, whose authority vests in 
them as spiritual persons, and does not depend upon the secular 
acciilents of wealth, s])lendour, benefice, or emolument. Pro¬ 
perly siieakiiig, a prelaticul constitution is necessary to the exist¬ 
ence of a Hiemrob}’^, the idea of which is excluded from those 
-Umrehes wliosc ministry is legarded us a inistorate or teaching 
ddei-sliip, amongst wliom the same degree of sjnritual authority 
H common to all tlic cleigy, and who effect their government by 
toiii'ts, synods, assemblies, or conferences, of viu’ying importance 
and solemnit}', in wliicli ])ei*sonH individually on an eipiality 
exercise an aggregate authority. Prelacy is, therefore, more ne- 
ce.saary tlum Cliristianity to a IIier.archy, which, indeed, has 
generally been found to exist wherever there has been a priest¬ 
hood, whetlier pre-Christian, as the Levitical; (lUasi-Chnstiati, 
!i8 in some heretical sects ; or extra-Christian, as the various 
priesthoods of ancient or modem he.atlieiidom. 

Collaterally with its signification of rule or authority in sacred 
-hiiigs, the wold Hierarchy lias bijcu used, us if synonymous with 
lierocracy, for the rule of the priest in all things, secular as well 
as sacred, the control of the slate by the Church; and by an ex- 
Lension of moaning it lias been made to include any system 
which presents the gi*neral features of rule and suboidination 
3veii when divorc.ed from the notion of sacredness. Thus we 
<peak of Hierarchies political, official, civil, social, military, ad- 
linistrative, and otbois. 

HIERATIC, the cursive hand of the Ancient Egyptians. 
Egyptian Language, E. C. S. col. 835; Hieroglyphich, E. C. 
vol. iv. col. 683.] 

HIERONOSOS (from' Uphs, sacred, and v6tos, dise^e), the 
norhus sacer, or sacred disease of the ancients : the epilepsy of 
lur own time. 

HIEROPHANT [Eleusinia, E. C. S. col. 8301. 

HIGHNESS, in Latin Cclsitudo, in Italian Altezza, Spanish 
Alteza, German Hochheit or Hoheit, and Dutch Hoogheid, is a 
title of dignity given to reigning princes—a usage which at 
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trreflent prevails especially in the £ast~or to those whose fami* 
ueS) whether in their own persons or in the persons of their 
ancestors, formerly exercised sovereignty; and to the sons, 
daughters, and other immediate members of the families of 
monarchs, whose style, according to their own rank or the rank 
of the heads of their several houses, varied or varies as imperial, 
royal, serene, most serene, electoral, ducal, and grand*ducal 
highnesses. 

Historically speaking, the title of Highness descended from 
emperors, on whom it was lirst conferred, to kings, whose ordinary 
stvJe it was until its absorption in the superior one of Majesty, 
wliich, after having been for sonic time peculiar to tluj Emjierors, 
was first appi’opiiated in England by Henry VI11., by whose 
father, Henry Vll., the title of Highness hud been adopted. The 
title of Highness began to be assumed by the petty ducal sove¬ 
reigns of Italy about the year 1625, and tluiir practice was fol¬ 
lowed very shortly afterwards by the Duke of Orleans- whose 
style was royal Highness, in older to assert Ids j)recedence over 
other claimants of the dignity, as brother to King Louis Xlll. of 
France—and by other princes of Europe ; as well as by cardinals 
and other ecclesiastical dignitaries who were members of princtOy 
houses, and who used the title of Highness in addition io those 
titular honours which were more 2 >rop(‘r t(» their spiritual olUce 
and position. 

HIGHWAYS. AVlutreas it was deemed expedient in the year 
1862 to amend the law relating to highways iii England, the 25 
& 26 Viet. c. 61, for the better management of highways in 
England, was passed on tluj 29tli July in tliat year. The chief 
feature of the system of manag(inieiit introduced by the act is 
the substitution of a Highway Board instead of the Surveyor of 
Highways, with all the jiroperty, i>owers, rights, duties, liabili¬ 
ties, anti incapacities (except the power of making, assessing, or 
levying highway rates), as and wlierewilli he was constitiittul by 
the Highways Act, 5 & 6 Will. 4, c. 50, still in force. [Wav, 
E. C. vol. viii. col. 790.j 

A highway district may consist of u eoiinty or puit of a 
county, and is formed upon the reciuisilioii of live or more ttf tlie 
resident justices of the i»eaci‘, by order of the jiustices assembled 
at any court of general or (inarter sessions conlirnied at any 
subsetpient court. 

The highway board for each highway district consists of the 
waywardens elected, oiu! or more for each of the ])arisbe.s ■ 
included within the highway district. 'J'be justices of tin*, 
county resident within the district form tlie rest of the hoard. 
The board thus constituted is in virtue of the statute a body 
corporate by the name of tlu) highway board of the district to 
which it belongs, having a perpetual succession and a common 
seal. No lueinbcr thereof by being yiurty to, or executing in his 
capacity of member, or otherwise lawfully exeici.sing any of the 
powers given to the board, is subject to be tried or prosecuted, 
either individually or with others by any i)erson whomsoever. 
And the bodies or goods or lands ol' the member.s are not liable 
to execution t)f any legal ])rt)cess by reason of any contract or 
.other instrument so entered into or executed by tlieni, or by 
reason of any other lawful act done by them in execution of any 
of the powers of the board ; and tlie members of tlie board may 
apply any monies in their hands fur the purpose of iiuleinniJ'ying 
themselves against any losses, costs, or daniages they may iiicur 
in execution of the powers granted to them. 

The works and duties of the board are to maintain in gooil 
repair the highways within their district, and in respect of 
the highways of each parish, subject to the jirovisions of the act, 
to perform the same duties, have the same jiowers, and he liable, 
to the same legal proceedings a.s the surveyor of such parish 
would have perfonned, had, and been liable to if this act had 
pot passed. For that end the district surveyor, one of the olli- 
cers appointed by the board and constituted by the act the agent 
of the board in carrying into effect all the works and perfonning 
all the duties of the board, is to submit to the boiu’d, at their 
first meeting in every year, au estimate of the expen.ses likely to 
be incurred durbig the ensuing year for nuiiiitaining and keej)- 
ing in repair the highway's in each parish, and to deliver a copy 
of so much of such estimate as relates to each parish to the 
respective waywardens of such polishes respectively, 

Salaries of the ofiiuers of the boardVid all such exjieiises of a 
general nature incurred h^ the board are to be defrayed out of a 
general fund, called the district fund, contributed by^ each parish 
m the ratio of the average expenditure of each parish in main¬ 
taining and keeping in repair the ways of such parish during 
the lost preceding three ;^ears. The board is to issue precepts to 
the ovei'seers of each parish for the sum required, and the over¬ 


seers are to apply any monies in their hands to such purpose or 
to levy a rate for the amount, provided that no contnbution so 
mquired of any one paiish at any one time shall exceed tenpence 
in the pound, and for any one year the sum of two shilling and 
sixpence in the pound, except with the special consent of four- 
fifths of the ratepayers of such parish, in meeting for that pur¬ 
pose assembled. 

The expenses of maintaining and keeping in repair the high¬ 
ways of each parish and all other expenses relating to such 
highways, except such as arc chargeable to the district fund, are 
a seiiarato chaige on each jiarisli. 

Provisioirs are introduced into the act for determining all 
complaints of highways being out of repair nnd disputes in 
respect thereof; and for enforcing the payment by certain per¬ 
sons of expenses of reijairs done to highways which these 
persons are bound, ratiunc tenum^ to keep in repair ; and also 
lor transferring the chargeability of such highways to the parish, 
and the conditions upon which such transfer may be made. 

IIIGRA, or IIYGRE [Boke, E. C. vol. ii. col. 286; W^VES 
AND Tide.s, £. C. vol. viii. col. 774, 784]. 

HINDI [Hindustani Language, E. C. S.]. 

HINDUSTANI LANGUAGE AND LITERATURE. The 
modern vernacular languages of India, exclusive of the Dra- 
vidiaii or South Indian branch, are Hindi, Punjabi, Sindhi, 
Gujarathi, Mahratlii, Uriya, and Bengali, all of the Sanskrit 
brand) of the Aiyan iuniily. 

Hindustani is the name now used to designate that mixed 
dialect spoken tlirougbout Briti.sh India, from Kashmir in the 
North, to Cai>e L'omorin in the South, and from the Burram- 
ootur to the Indus. It consists, projierly, of two distinct 
ialects, viz., the Urdu Zabau, or “(\imp Language,” com¬ 
monly called by us Hindustani, and the Hindi, or Khari Boli ; 
tlie former is in use among the Mohammedans thronglioiit India, 
while the latter is restricted to the Hindus of the Ujjper J’ro- 
vinces. Since the two dialects follow the same grammatical 
rule.s, and tlie Hindustani or Urdu properly so called, is understood 
more or less by the Hindus, we include both languages under 
the general term Hindustani, as the vernacular language of 
India. The Urdu ~ llindiLstaiii, is a coiujiaralively modem 
nid mixed language, while the Hindi is ndatively ancient and 
uimixed. In some cities of India /^oth are sjioken, and, from the 
strange jumble thence ensuing, it has bi'cn erroneously inferred 
that they are the same language. 

We muy commence with the Hindi, as the older language 
)f the two, and as being the stock iqton which the M(mam- 
medaii longues have been gralted. Bide by side with the 
litenuy Sanskrit in ancient imlia were found the vernacular 
‘Prakrit’ dialects, which “lirst assumed a literaiy iiosition,” 
8 ay.s Max Muller, “ in the Sanskrit jdays, where female cha¬ 
racters, both high and low, are inlroduceil as speaking Prakrit 
instead of the Sanskrit employed by kings, iiobleiiien, and priests. 
And it is from the Prakrit, and not from the literary Sanskrit, 
that the modem vernaculars of India (including Hindi, &c.), 
branched oil in course of time.” (‘ Science of Language,’ vol. ii. 
p. 41.) “ Hindustani,” says the same author (usuig the name 
as .synonymous with Hindi), “is not the daughter of Sanskrit, as 
we iind it in the Vedas, or in tlie later literature of the 
Bndmiins; it is a branch of the living speech of India, spriug- 
‘ng from the same stem from which Sanskrit sprang wnen it 
ii-st assumed its literary independence ” (‘ Science of Language,’ 
vol. i. p. 67). 

One of these Prakrit, or vulgar languages, was the Hindavi, the 
language of Canoj, the ancient metropolis of Northern India, and 
was sjiokeii tliroiighout the extensive empire of wliich Canoj was 
tlie capital. It is still in u.se within a limited area in the 
iieighLourliood of Matliurah, the district between Delhi and 
Agra, and is called Braj Bhiikha, from the district of Braj, 
where it prevails. From the Hindavi is derived the Hindi or 
Khurl Boll, ill use among the Hindus of Upjier India. 

In this language, among many other works, ore to be found 
.he ‘ Baital Pacliisi,’ or ‘ Twenty-five tales of a demon,’ used as 
u text-book for candidates for government appointments in 
India; the ‘Seven hundred (kmplets,’ of Bihdri Lilli, and^ the 
poems of Sundar, and of Miitiram. Hindi is generally written 
m the Devan^fixi or Sanskrit character; while Hindustani only 
imploys the Arabic, or Persi-Arabic, cliaracter. Hindi confines 
its^ to words of native or Sanskrit origin, carefully avoiding 
foreign terms ; while Hindustani is made up in a great measure ot 
Persian, Arabic, end Turkish words grafted upon the olA Hiimi 
stock. The ground-work of the vocabul^ of both is the Hindavi, 
while the grammatical differences consist chiefly in unimportant 
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variations in tlie postpositions and in the inflection of the verbs 
end pronouns. 

To exhibit this the more clearly, wo give specimens of the 
two dialects from the parable of the Prodigal Son, Luke xv. 
verses 11, 12. 

HINDI. HINDUSTANI. 

11. Kisi inanukhya ke do 11. Ek shaklis ke do bete 

putra the j the ; 

12. Uii iiien-se chhutke ne 12. Un-men-se chhutke lie 

pita sc kahS, ki he pita, sam- bap se kaha, mal se jo mera 
pattimeii se jo mera bhag hissa ho, inujhe dijye; tab u.s 
Jiowe, dtjiye ; tab us-ne unheii ne ba-kadari ma’ ash nnhen 
upajvan bant-diya. bant diya. 

In examining and comparing thewe; two verses in the respec¬ 
tive languages, we observe that in the first verse where the 
Hindi uses '* nianukhya,’ a corruption of the Sanskrit ‘ maiiu- 
shya,'for nmn, the Hindustani uses ‘sliakh.s,’ the Arabic Avon I 
forpersofi, vidividtml; in the Hindi again, we liavetlie Siuiskrit 
‘ putra ’ for son, where tlie other uses ‘ betO ’ the plural of the 
Hindi ‘ beta.’ In the second verse tin* one uses the Sanskrit 
‘pita’ =» father, where the other lias the Hinduvi ‘bap’; in 
like manner, for properly or portion of goods, the. one uses 
‘sampatti,’ a word of Sanskrit origin, where the other use.s the 
Arabic Avord ‘ mal ’ = property, wealtli. | 

We pass on noAvto the Uixlu, or Hindustani. To understand 
the composition of tliis language we must go back to the times 
of the Mohammedan conquest of India, for it Avas then that the 
Urdu Zabaii, or camp knguage, sprang up. llie earliest Moslem 
invasion of India was in the latter jiart of tlie tenth century ; 
other invasions followed till a.d. 1(393, Avhen Delhi Avas taken 
and made the scat of the Mohammedan government. In 1290, 
the dominion passed into the hands of the Afgh.an.s, Avhile in 
1520 Baber laid the foundation of the Moghul empire, Avhich 
lasted to our oami times. The soldiers who followetl these suc¬ 
cessive conquerors, though all Moslems, Avere of various races 
and languages, Turks, Persians, Arabs, Kurd.s, and Afghans, 
who Avhen they settled doAvn in the fertile jdains of India 
married the Hindi-speaking Avomen of the country an<l trafficked 
Avith the natives in the bazaars for the commodities they re- 

7 uired. Hence arose a mixed language, made up of the Turkish, 
’ersian, and Arabic of the conquerors, mingled Avitli the Hindi 
and Sanskrit of the coinpiered. In this Camp language half of 
the Avords consist of Persian or Arabic, Avliilc. of the other half 
three-tenths are Sanskrit, and the rest pure Hindi, The forinin- 
represent the contribution of the male, and the latter of the 
female element in the vernacular language of Mussulman India. 

“Hindustani,” says Ilydiir .Tiuig Baluuliir, “ in its origin Avas 
restricted to purposes of (U)ine.stic intercourse ami poetical ex¬ 
pression ; nor did it aspire to the character of a general and 
classical idiom until the English aeipiired possession of the 
country. Tlicn it Avas that, by order of the British Uuvemment, 
graniinara W'ere written, and many useful Avorks translated from 
the Per-sian into Urdfl ; while at the same time the Eiirojieaii 
servants of the State were enjoined to ac»|uire u competent 
knowledge of the language, one of the effects of which order was, 
tluit several Englishmen distinguished themselves as winters 
upon Hindustani, among Avhoni the most eininimt Avere Hunter, 
(tilchrist, Shakespear, and Forbes.” 

On account of the variety of languages interspersed in it, or of 
its being so widely diffused, it is also called “Reklita” or 
“scattered,” and is become the medium of communication 
throughout India betAveeu the (joveniiiient and the Moslem 
population, as Avell as between the military oflieers and the 
sepoys under their conuiiund. It bids fair, in(lee<l, to become in 
time not only the language of Government, but of literature and 
intercourse throughout India, though it is still spoken in its 
greatest purity at Delhi, where it arose. 

Ariicm .—The Hindustani has no Avonl exactly corresjiond- 
ing to our definite article the: soiiietimes yih = this, and v:uh — 
that, are used instead. The indefinite is supplied l»y u.sing el:, 
one, or the indefinite pronoun ko-1 = some, or a certain one. 

Substantives. — All substantives are either masculine or femi¬ 
nine, there is no neuter; some are epicene or of both 
genders. The A'arious relations of a noun called cases are ex¬ 
pressed by certain terminations called postpositions added to the 
noun, e.g., mard •» a man, mard-ka « of a man, mard-ko = to a 
Jnaoi, mard-se *» from a man. The nominative plural is the 
8^6 as the nominative singular, but the oblique cases (genitive, 
dative, &c,), take on as the sign of the plural before the post- 
po8iUonkii,ko,&c. ^ ^ 
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Adjectives are generally placed before their nouns, as in 
Enghsh^ and are indeclinable except a few purely Hindi words 
endmg m a, and Persian words ending in A. 

Pronouns. — These are main I, Tu -■ thou, Yih he, 
Ham «ss we, turn = you, and Ye as they. 

The Verb is extremely regular; there are transitive and in¬ 
transitive verbs in Hindustani. The infinitive or verbal noun 
always ends in na, as bolna a= to speak, laiift ** to bring, -gimfi 
= to fall. The root of every verb is the second person luugular 
of the imperative, and is generally monosyllabic, as bol **» speak 
thou, Avhich by adding the sign of the infinitive n/i, becomes 
bolna = to speak. The present participle is formed from the 
root by luldinfj ta, as bol-ta = sjieaking ; the post participle is 
formed by adaing a to the root, as bola = spoken. Before tran¬ 
sitive verbs, in any past tense of tlie active voice, the particle n« 
immediately follows, or is affixed to the nominative, e.g. * main- 
iie do mard mare liain,' i.e., ‘ I have beaten two men.’ 

‘Rjija-ne puch-ha’ = the king asked. 

‘Toom-ne mani tlia’ = ye had struck. 

What is the use, it may be asked, of this jiarticlo 1 Is it a 
mere expletive ? The answer to this nuc.stion can only be given 
by a kiiOAvledge of Sanskrit, in whicli we find na is the sign of 
the instrumental case, and should generally be translated by the 
English Avord by, as ])ointiiig out the agent by whom anything 
has been done. In Sanskrit we haA'e, ‘ tena vyaghrena dhritali 
sa iiantho,’ i.e. ‘ By the tiger that traveller Avas seized,’ ‘ agninA 
daliati ’ == he burns Avitli fire. Such appears to be the origin of 
this singular particle, and the same affix Avhich denotes the in¬ 
strumental case in the cognate dialects Punjabi and Braj 
Bliakhali is deduced from the same Sanskrit source, the con¬ 
struction only being idiomatically inverted, the verb really being 
used in a passive fonri though AVitli an active signification ; thus 
to take the examples above-given wo can as avcU say, “ By me 
tAvo men have been beaten,” “ By the king it was asked,” “ By 
you had been struck.” 

In this, as in many other cases, Hindustani can only be pro¬ 
perly understood by one who has some knoAvledge of Sanslcrit 
grammar, and, ns many of the words are from that source, espe¬ 
cially in Hind], it Avouhl greatly facilitate a critical knoAvleage 
of Hindustani if some easy Sanskrit text-book, say the prose por¬ 
tion of the ‘ llitdpadesa,’ were ina<le the foundation on Avhicli to 
rear the future structure of Hindustani and llindf, 

Th(‘re .are several useful and entertaining books which may 
1 )(! read with a vi(jw to attaining u knowledge of Hindustani, 
among AA'liich Ave may recommend the ‘ Tota Kahani,’ or ‘Tales 
of a Parrot,’ and this ‘ Bagh o Balmr,’ or ‘ Garden and Spring,’ 
a translation into Hindustani of tlie Persian story, of ‘ The Ad¬ 
ventures of Four Dervishes.’ 

The ‘Bagh o Bahar’ alone, by Mir Amman of Delhi, accom- 
]»anied by a valuable analytical vocabulary of all the words 
therein contained, published by Dr. Duncan Forbes, will, with 
suitable oral instiuction, funiisli the student Avith all the Hin¬ 
dustani he is likeh'' to require for a long time. The ‘ Bagh o 
Bahar,’ and tlie ‘ Baital Pachisi,’ the, later in the Devanagari or 
Sanskrit character, arc the text books in Avhich all candidates for 
civil, military, or metlical employment by the Crovii in India 
have to pass an examination. 

(The Mluwiiig works have, been consulted in the preparation 
of the above article— Key to Hindustani, by llydur Jung 
Bahadur, London, 1861 ; A Concise Crammnr of the lUndustani 
Langiuiyc, by C. B. Eastwick, London, 1847; Shakespear’s 
Grammar of the Hindnstani Language, sixth edition, London, 
1855 ; Thompson’s English and Urdu Dictionary, Calcutta, 
1841 ; Yates’ lutroduction to the Hiudustani Lawjuage, seventh 
edition, Calcutta, 1845. The Eagh o Bahar in Jl'indnstani, with 
VocahuUiry, by Duncan Forbes, fourth edition, London, 1860 ; 
The Hindustani Manual, by the same author, third edition, 
London; Grammar of Jliiulnstani, md Dictmmry: Hindustani 
and Kwjlish, by the same author). 

HIP‘; HIPPED ROOF LRoof, E. C. vol. vii. col. lG3 j. 

HIPPOCRAS, an aromatic wine, formerly largely used in 
England, and still in A’^ogue on the continent. It is mode of 
Lisbon and Canary wine, eacli 12 jiints, flavoured with cinnamon 
2 oz., white canclla ^ oz., cloves, mace, nutmeg, ginger, and car¬ 
damoms, or galangal, each I dr., and sweetened with 2^ lbs, of 
lump sugar. The bruised spices are digested in the wine for 
three or four days, the liquid is then strained, and the sugar 
added. 

HIPPOGRIFF, a fabulous creature, composed of the body of 
a winged horse and the upper and fore-part of a griffin, [Grif- 
FIN, E. C. S.] 
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HIPPOPOTAMUS TEETH arc used in nearly the flame 
“wray, and for the flame purposes, as elephants’ tusks. [Ivory, 
E. C. vol. iv. col. 1003.] 

HIPPURKJ ACjlO, 0„HpN0, [E. C. vol. iv. 

col. 6881. Hippiiric acid may he Byiitlietically produced either 
by heating glycocine and benzoic acid in a Bealed tube, 

C,H,NO, + C,H„ 0 , - + OII 3 

Glycocine. Benzoic acid. Ilipjniric iicid. 

(U,H^ 0 , + + 2110'), 

or by the action of benzoylic chloride on the ziucic cc>in])oninl of 
glycocine. When an a<iueouR solution of lii]»puric nci<l is tr(‘ated 
with sodium amalgam, taking care to kee]) tlie solid ion acid, 
the principal products arc .beuzylic alcohol nml glycocino, 
wlieieafl, if the solution be allowed to become alkaline, hiiilro- 
hewuric acid is first formed, and tins, by the continued action 
of the sodium amalgam, is iilliniutely converfe<l into htidro- 
hermjluric acid and glycocine. Jfijdrohnmiric ora/, ( 

i.s a yellowish semi-solid mass Avhicli becomes 
crystalline when allowoil to .stjind for 11 considerable time. It is 
insoluble in wabu- an<l in etlnn-, but exce.ssively soluble in 
alcohol. lJjf(lrohcn::ylunc nciV/, ( 

inodorous oil, soluble in ether, alcoliol, and in alkaline solutions, 
but insoluble in water. When exposed freely to the air it ab¬ 
sorbs o.vvgen and becomes gnidually eonveited into hydro/tj- 
benzyturic acid, C,„TTj^NO;, ^ crystalline s(did 

melting between i'Af and 70' and i)o 8 a(*ssing an oflen-Rivc o(lour. 
Tliis is insoluble, in cold water, but readily siduble in alcoluil, 
ctlicr, or in alkaline .solutions. It forms cry.sialline .suits with 
calcium and barium. (Otto, Anu. Chau. Jliarm. c.xxxiv. 303.) 

HITOPADEsA. [PiLeAY, K. (Piug. Div. vol. iv. col. 830.] 

HIVER, a name for a specii*s of chicken-)>ox {ranaila 
glolnilarix) in u.se in the North of England and in jwirts of 
Scotland. 

HOq ; ITS MANAGEMENT AND DISEA.SE. Of all our 
domesticated aninialK the managmneiit of the liug is the mo.st 
diversified. The reastni of this need hardly he mentioned, as the 
hog is kept for very different ])ur|»o.se.s hy rich and jioor. Tlm.s, 
the agricultural cottager or small farmer hee])H u ]>ig, to c<ni- 
vert the offal of liis kitchen and garden into ]iork for family 
use, or into bacon to pay the rent of his Indding. Tin- 
butcher, miller, brewiir, and distiller, kee]> pig.s bj con.sume 
their respective olfal ; the butbu- dairyman to convi-rt his 
Bkimmed milk into small porkers ; the cheese dairyman his 
w’hey into the same. The farmer grows food exju’essly for 
proifucing either suckling ])igs, small ])orki‘is, or hacoii hogs. 
Practically Hjicaking, therefore, tin* hog is kept to yield nniimii 
food in tlie form of sucking pig, pork, and Imcoii. It al.so yields 
lard, bristle, &c., for various i)Uiposes. 

Although cumiuouly reju’eseiiled as a dirty, grovelling animal, 
dtdigliting in filth and ease, the liog is the revci-se—cleanliness, 
pure air, light, warmth, and exercisi; heing essential to its suc¬ 
cessful growth. Its natural re.([uiiement.s as to food must .also 
be attended to. [Hou, E. (k vol. iv. c,ol. (>1)4; Srin.i:, Nat. 
Hist. Biv. vol. iv. eol. i)(32.] Thus, the acoin, heech mast, roots, 
and 'Worms, with more or less earth, which constitute its natural 
food, are of an astiiiigi*iit character, and when dejnived of such 
under artificial niamigemeiil, some eciuivaleiit should l)esu]>i)lied. 
Thme equivalents are in use, viz. ( 1 ), sour food, i.r., milk or 
vegetable matter that lias undergone the lactic fermentation. 
This is perhaps the m(»re cninnion and successful of the thrc<*. 
( 2 .) Eruits and barks containing aslring<int ]uo]un ties—us carrob- 
bean, and the various galls and harks used in the, inamifuctuie 
of “cattle-food,” and (3), coal, the most ahnormul ajiparently «>f 
the three. With regard to eiise, aial the geiieml <(uality of its 
food, tlicfle me practical questions mole, easily and Hati.sfaclurily 
disposed of. TIuib the animal is Juf-produciuy, and thifl deter¬ 
mines the general quality of its food ; Init in the growing hog, 
n due proportion of flesh-forming and bone-fonning eleimnit 
must also be supplied in its daily ibotl. (Still, its normal charac- 
leristic ifl fat, and two things conduce to the protluction of fat, viz., 
ease, and the exclusion of light. But light and e.xercise are also 
essential to the growth of healthy meat. Tims the lively, gam¬ 
boling, sucking pig, enjoying its freedom, is always the best at 
table, and this holds good of the small porker and bacon hog; 
whereas, on the contrary, when confined in a dark sty, as is too 
frequently the case, the meat is of a very inferior quality (as in 
the corresponding case of crammed poultry), and inferior meat 
is but another name for bad health. Practically speaking, this 


natural tendency of the hog to “ shut its eyes and take its ease” 
requires more skill on the part of the farmer to give it the 
dtuly exercise it requires, than in the parallel cases of the ox and 
sheep. Pigsties are generally too small to secure light and 
ventilation, more especially in summer. . There is not one mle 
for housing the hog in our climate, and another for housing the 
race-horse. Indeed the hog, from its heavy, scrofulous exhala¬ 
tion, requires more light, warmth, and house-room than the 
horse. 

The hog, at wl>ati*ver age it is intended to be slaughtered, 
should never, practically speaking, lose its milk flesh, in other 
words, it should always be ready for the shambles. It is not 
w'ithiii the limits of this notice to go into all the details of the 
inqiroved practice embodied in thi.s rule ; it will be enough to 
say licit the oltl pmctici' of rearing bacon hogs described in most 
agric.nitural woras (Hois, E. C., already rmoted), during the 
]>eriod termed “ .store pig.-^,” is out of date. Bacon grown on the 
<» 1<1 ]>l.an is, in<I(‘<*<l, often better than that produced by the new. 
This, liowever, arises from liog.s under the latter being forced 
fonvaril in dark ]>laces without exercise, and on improper food ; 
but niidcr ])ro]»cr management, the meat of the bacon hog which 
lia.s never lust its milk flesli is very superior. An actual 
exaiu])le will best illustrate the improved practice at issue. 
I’hus ;—A ce.lebrati-d breeder in dc-scriiiingliis own practice, says 
he. waslu*.s out his sty once a ivi-ck, and washes and brushes his 
])igs rre«|ueii1.1y. A Jiesh bed of litter is given daily. Every¬ 
thing is tlius kept (Iran, (*xperieiic<i having taught him that 
the cleaner the. place is kept the hotter his ])igs thrive. Ec^ual 
attention is j)aid to warmth in winter, and ventilation in 
summer, Earrow sows an; ke,])t in good condition and health, 
this being <'s.seiitial to htadthy i>igs, and they are timed to 
give, two Jitters annually. One sow gave him 51 healthy pigs 
at four litters {i.c., the jiroducc oi' two years). When five or 
six d.ays old lie begins to fi-.cd his young pigs on warm milk 
and meal, with a few conis of whole maize, giving little at 
a time, but fre<iiiently. He prefers a mixture of various mealfl, 
seasoned with a little salt. To his fattening pigs ho gives 
coal ill the place of an astringent, but cautiously, so as not 
to injure the bowels. At between 12 ami 13 weeks old his 
)ig.s weigh from eiglit to nine .stones each (14 lbs. to the Atone), 
ive iveiglit, and at from live to si.v inontlis old they weigh 
11 to 15 stones each, dead weight, and bo on, weight in- 
c.rca.sing with age until tlie animal 1 ms attained its full growth. 
Thus k(‘pt, tlu^ hog reipiires le.sH food, and yielils about twice 
the weight of bacon for a given quantity of food consumed 
as compared with (he old practice. 

The nog is subject to numerous Aiseases, e.specially those of 
a .scrofulous and inllaiiimatory character. It is also very liable 
under improjier managcMient to Ixi infested with in.sects, as lice 
(If(r}n.atnpuitit< mid), 011 the. skin, and with ticks, generally itch 
ticks (Ami'iis snilnci) | E. C, Nut. Hist. l)iv% vol, i. col. 52], ami 
Avith various iiitestinal Avorins, Its flesh is likeAvise liable to be 
infested AA'i 111 tho .scolice.s of tajie-worm, generally of T. Solium 
[Entozoa, E.(?.S. Nat. Hist. Div. col. 387],but occasionally Avitli 
the scolices of otlier Aairieties of tape-worm when fed on butcher’s 
and ]Kmlterei’s olfal. Scrofula is natural to the hog: indeed 
the tcriii scrofula is derived from ttrrofa, a sow. Rheumatism, 
catarrh, and diarrlujca arc common Avlien the liog is couliiu^d in 
a cold, dirty .sty, on imjiroper food. Colic and epiliqisy arc 
sjmsniodii'. difleuses fei er, smoll-pox, foot-and-mouth disease, 
uml riiiderpe.st, an* well-known eontagious diseases. 

The familiar maxim, prcimition ift better than cure, applies 
with great lorec to the hog. Besides the difficulty of administer¬ 
ing medicine, its cffieacy is seldom to be relied on. Only a 
few drugs an: prescribed, such as are calculated to allay spasms, 
o]k;u the bonds, I'tc. Most of the mm-contagious diseases can 
be obviated by cleanliness in the dietary and management, and 
very great care should be taken to prevent contagious ones 
being brought into the sty ; and when they break out, imnie- 
diatc .slaughtering is not imfri*,qne,iitly the best cure, the sty being 
afterwards thoroughly dlsinlected before a healthy stock is pur¬ 
chased in. 

HOG-TRADE. A very large trade is conducted in Pennsyl¬ 
vania and at Cincinnati m the rearing, killing, and salting of 
hogs, for the e.\port of pork. Our oAvn consumption of salt pork 
usually coi^rises at lea.st half a million barrels yearly from 
America. 'Hie salting process requires no detailed description; 
other kinds of cured hog’s flesh ore noticed under Bacon and 
imder Ham, E. C. S. Ho^s lard has been analysed by Bta- 
oonnot into steariuo and margarine (38 per cent.) and elaine 
(62 per cent.). The stearine may he separated for use in candle- 
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luftkiiiij ; while the eluine constitutes lard-oil. For hog’s bristles 
and hair, see Brkhtleh, E. C. and E. C. S. 

HOGMANAY, or HAGMENA, the name given to New Year’s 
Eve in the north of England and south of Scotland, where the 
old custom is retained of troojps of children going from house to 
house on this evening, singing a carol, wishing a hanpy new 
year, and asking for a dole by calling out Hogmaimy. Tlie word 
^pears to be a corruption of the French term for New Ycwir’s 
Eve, d qui Van neUj in Lower Normandy vulgarly called 
Hoguimimio. 

HOLD, on shipboard, the lowest compartment or hollow 
space, next above tlie keel and bottom timbera, and underneath 
the lowest deck. It is below the 'water-line, and can only be 
lighted and ventilated from above. Tn length it is divided into 
tlie./o;’«, mnin, and after hold. The cargo, water, ]H‘ovisions, and 
s]>arc stores arc mostly kept in the hold. 

HOLLAND, a stout linen fabric used for toweling and 
other pnrpost's; in the unbleached stab? it is known .as hroiru 
holland. 

HOLLOW-WARE, a nanie. given in tlie Birmingham and 
Wolverhampton district to east-iron vessels for culinary .md 
other purposes. Such vessels, until about a centurv ago, -were 
either blackened or left untouched ; but at that pericHl a mode 
was devised of tinning the. interior, and producing a kind 
of ware called Ha kitchea faraiturc, iii'ater tlian the t»ld black 
ware, and cheiiper than brass or copjier. In order to make* this 
tin adhere well to the iron, the vessel was softened a little by 
heating in an oven ; the interior was turned bright in .a bathe, 
and then tinned ; the outside was varnished with black ja^ian, 
and stove-dried. To this succeeded the still better plan of 
cmiHdUag. [Enamulled Ware, E. C. vol. iii. col. 873 ; and 
E. 0. 8. cob 879.] Black hollow-ware is still used in tlie forms 
of rice-howls, three-legged pots, Dutch stove.s, Ac. Hollow 
nrought-iron ware is made, of sheet iron, coated with some, other 
metal—^usually tin for cooking vessels. Tlie so-called galmnted 
irmi, now largely employed, lias no coiiiiexion with galvanism ; 
it is sheet iron coated witli zinc ; the more e.\]ieiisive coaling 
hv electro-deposition is only adopted for smaller and more, 
delicate articles. 

HOLLY : Ecounmival lists. The wood of the liolly live is 
nearly as white as ivory, hard, (iiie-graiiied, and susceptible 
of taking a high iiolisii ; it is used for many ]mrpo.s(‘s in 
the arts, by Tuiibridgc-ware makers, cabinet-makei's, turners, 
musical instrument makers, .and .sometimes by wood-e.ngr.avers ; 
also for bandies of toobs, and of metal tea-pots. Fire-screens 
are often painted on liolly-wood ; and the wood is abso used for 
the white sipiares of chess and draught-boards, for nmcli of the 
inside work of ])ianoforb‘s and harps, and for calico-])riiit(‘rs’ 
blocks. Bird-lime is made from tlie middle bark. A yellow 
colouring substance may be (djtaiiied from tlie leaves. 

HOLY FAMILY, in Ar(, a representation of the Infant 
Saviour, with his Mother, Sts. Josejih, Elizabeth, and Anne, and 
JVequciitly St. John the Baptist. A rejinise.iitation of the. Saviour 
alone in his mother’s lap, or attended hv the Baptist, though 
sometimes called a Holy Family, is technically a MadmiiKt. 
Ihilfaelle, the greatest master in tins class of picture.s, is known 
to Jiave painted more th.an fifty of the. two kinds. 

IIOLYGRAAL [Gua.m., Holy, E. (b S. eob 1171]. 

HOLY WEEK, or PASSION WEEK, the week hefore 
Easter ; so called because set ajiart in the early Church for e.special 
contemplation and eomniemoration ol' the Saviour’s i>as.sion. 

IIOMILETK/S, the systematic treatment of the. composition 
and delivery of homilies, or iiopular religious discourses—for¬ 
merly a fertile liranch of ecclesiastical rhetoric. 
HOMILIARIUM IHomily, E. C. vob iv. col. 701]. 
HOMOGENEOUS LIGHT, Hght of one kind of refraiigi- 
bilit.y, and hence of one cohuir ; .so that when passed tlirougli a 
prism it is refracted only, not disper.M'd. Light from the incan¬ 
descent vapour of lithium gives a red colour; from that of sodium 
a yellow ; and from that of thallium green. Brewster has de¬ 
scribed (‘ Ed. Trans.,’ ix. dS.')) a “ monochromatic lamp,” which by 
ineans of common salt in alcohol gives a homogeneous j'ellow 
light, the effects of which in a room, and in the ab.sence ol’ other 
lights, are exceedingly curious. 

HONE, the technical name for a small slab of stone used 
for sharpening cutting instruments. The requisite qualities 
are only possessed by a limited number of kinds. Norway rag- 
doTif, nearly as coarse os sandston^ is used for the rougher sort 
of work. CharnUy Forest stone, found near Mount Sorrel in 
Leicestershire, is much employed in sharpening edge tools and 
penknives. Ayr stone is mostly used for polishing marble and 
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cijpjier plates. ■ l^elsh oilstone is something like Charnley, but 
of hner quality. Devonshire oilstone is excellent for sharpening 
thin bro^-edged instruments, such as chisels and plane-irons. 
Green hone, from Snowdon, is very hard, and is employed to 
give the final edge to lancets and delicate cutlery. German hone, 
brought from the neighbourhood of Ratisbon, is more used than 
any other as a razor hone in most European countries, Blue 
stone is used for polishing metals. Grey stone, a little coarser 
than blue, is like it obtained from Ratisbon. Clearing stone, a 
.soft bone slate, gives a smooth edge to le,atbcr-dre8ser’s knives. 
Peruelan hone imparts a sbarj) but fine edge to large tools, when 
wetted with oil or water. Tiirkeij oilstone, is more generally 
useful than .any cif the otber.s, as it will sharpen nearly all kinds 
t)f cutlery and edge tools. »S'?ar/rr stone, like Ayr atone, is much 
used for polishing copper ]dates. The. mode of making these 
several kinds of hone scarcely needs description. The. German 
razor-hone, as one examjile, i.s worked from a yellow vein which 
riiiLS through blue .slate, from one inch to eighteen inches in 
tliickne.ss; il is .siiwii into thin slabs, smoothed, and generally 

■meiited to slices of .slate \\ Inch .serve as a hacking. 

HONOUR. Many .signilicalions were attached to thi.s word 
in the. mediievul tiim's. It was nsi-d, in atlditiou to its most 
bvions meanings, fur an ecclesiastical benefic.e, the prefectures 
'f ]»rovinces .and cities, ami \-ery I'Xteiisively for feoaa, or fees. 
Tlic <li.stinction between tin* c(»giiatc terms terra, or land, and 
ft'oihiin is thus laid down by tlie Spanish jurists. Terra is that 
which the lord lets yearly to his vassals ; linaor, that which he 
has for himself, as the rent of any vill; fee, that which he gives 
to any one for a certain servici-. Honor is also iisial for territory, 
district, or hanieaea. But the principal .signiticiition of this 
term i.s the mor<‘ noble kind ot seigniories, iqion which other 
nferior lord.sliijis and m.anors dejtend liy performance of customs 
iml .services to the lords of the honour; anciently, liowever, 
honor ami haronio were used indiscriminately. The statute 33 
Hen. VlII. c.li. 37, 3H, indicates the manner of creating these 
honours by act of Barlianieiit. An honour should rightly con¬ 
sist of hmd.s, liberties, ami fraiicbiscs ; one or more manors may 
bi‘ ]ian*el of it; a forest may be appemb'int to it; it must be 
originally created by the sovereign, and lioldeii of the sovereign ; 
if assigned to another, it shall not be Jield of a subject: it cannot 
granted now without an act of Barliami'nt,; it is illegal to 
])nrcbas(‘ an honour. (Courts held within such honours are 
called hoiionr-coiirts. 'Phe number of bi)m>ur.sis large, and they 
extend in .some ca.ses into several contiguous counties. Jacobs, 
in bis ‘ Law Dictionary,’ gives an alphabetical list of eighty. The 
Harley MS., No. in the British Museum, folio 2.5, contains a 
series of forty-nine arranged in chronological order, commencing 
with the Honours of Dover and Boloniiigranted by Henry TIL, 
and concluding with those granted by Ricbanl 1T. i’he new Class 
Catalogue of M.SS. iii tlie same, libraiy contains in the division 
“ Topograjdiy,” vol. ii. ]>]). 77—113, notices referring to a large 
number of mumi.scripLs in coniuiction with these holdings. 
Among the line.st of the. class is th(‘ Register of tlie. Honour of 
Richmond, of wliich tlime are several copies (Cotton, Faustina, 
B. Vll. ; llurley, 3(;71, J Ho, •1210 ; Add. 54(5«, Ac.); the Red 
Book or Churtiilury of the Honour of Segravc (Harley, 4748) ; 
the Honour of Tiitlmry (Harley, oOB) ; the Honour of Windsor 
(Hurley, 3740); the Honour of Clare (Harley, .5061). 

HONOUR, LEGION OF [I.eoion of Honour, E. C. vol. V. 
col. 180]. 

llOOl) MOULDINGS [Gothiu Architecture, E. C. vol. iv. 
c,ol. 1431. 

nO( )FS. The hoofs of cattle are largely used for the manufac¬ 
ture of huttoiLs and eoiiih.s. Those of liur.se.s, harder and coarser 
in quality, are much in reijue.st hv the ni.akers of prussiate of 
pota.sh and artillcial nianiires. The proce.ssos of working hoof 
in the ilrv form are soniewliat midway in character between 
tliose de.scrihed in Bone, E. (’. S. col. 32(5, and Horn Manu¬ 
factures, E. C. vol. iv. col. 710. 

HOOKS and EYES, used for fastening articles of dress, 
are largely manufactured by the makers of needles, pins, and 
fi.sh-hooks, and also by the inventors of special machines. In 
sonic of these machines a hook or an eye is made complete by a 
succession of processes. Wire ol' tlie jiroper thickness and 
quality i.s drawn off a reel, cut into short jiieces, cui*vcd. by a 
sinker which pre.s8cs each piece into a slot, and bent at the two 
ends by projecting cams to press the little loops by ■which they 
are sewn on. For the. hook, the ivire is forced by another sinker 
and slot to assume the hooked form, and receives a degree oC 
pressure which flattens it. These processes are conducted at the 
rate of 100 hooks or eyes per minute. 

4 N 
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HOOPS [FARTiiiNGAifE, E. C. vol. iv. col. 28 ; Crinoline, 
E. C. S. col. GG2], 

HOP-CULT UK E. (Jrwit im])rovement3 have been made in 
the cultivation of tin: }jo])-j>lniit within the last twelve years, 
by the introduction and use of artiticial manures, improved im- 
])ienientH of cultivation, machines for snljihuring and washing 
th(j bine, so as to obviate blight, and improvements in kiln- 
drying and bagging. N(av methods of training the bine are also 
being introduced : see the hdlowing articles. 

HOP-MAN LIRE, A EtTIFICIAL. The fac.tlnis long been fami, 
liar to hop-growers, that tlieir liop-gardens re<juir(!adi(lbrent sort 
of manure from that given to tlieir com aiul cabbage (ields. Hence 
thed<;mand fur woollen rags, bone shavings, and the like, .‘ind the | 
manner they weiv clioj))K*d uj), an<l ust-.d os fertilizers, IMaiiure 
is the food of ])lants, and eiuli of our eiiltiviited crojw has il.'. 
peculiar demand, the hojf-jdant being no exception. j 

Artificial manures sujiply the wants of ])liinls at the dithuvnl ' 
stages of growth fur heller than hirin-yard mamiie and the old ; 
coinposts. Tins is of great irnjjnrlance in tin- cultivation of 
the nop, ns its heallli can he betlei- j)j'eserved at the dilferent [ 
stages of growth tlian under llie old ]ivac(ice; il arrives sooner j 
at maturity, and yields a inoiv anifurm and liner sam^tle, for 
tlie market. Notliing is nujit* dangerous in the ho])-gardeu than 
H stunted growth at one lime, and an over-liiMiriant hut un- 
healtliy growth at another, for in both cases the plant is liable 
to be alfected with disease in some form or other, and if it sur¬ 
vive and ripen, the lloweving, fertilizing, and ripening an* nn- 
e<pial and imperfect: so that if tlie erojt is divided into three 
<|naliUes, green, ripe, and over-ripe at the ])icking, eaih s;iniple j 
will he inferior. The l\V(» extremes—I he green llowm-s and over¬ 
ripe llowers—uri' not unfreiiuently comparatively worthle.ss to 
brewers. |Hor, K. (\, Nat. ill.t-t. J)iv\, vol. iii. col. 122, and 
Hoi'S, E. (v\, Arts and Sci. Div. vol. iv. col. 70(».] J( is otlier- 
Avise Avheii the health of the plant is jireservcd throughout the 
whole period of its growth, for then the tioweriiig, feitilization, 
and ripening are also normal, the hulk of the hojw at jiickiiig- 
time hoiiig of the, best quality. 'Fhe labour in tying the bines 
to the iioles, it must abo be observed, is less in the case of 
healthy plants than unhealthy ones. The reason of this is ob¬ 
vious, for the fonacr take tinner Indd of the p(des, so that the 
tender shoot, as it climbs sjiirally, «loes not loose its grasj) by 
wind, consequently il d<Hs not rcfpiin* tying. It i.^ otlierwi.s<‘ 
with the unhealthy plant, Avliose gras]> Ls feeble, a.-< it is easily 
blovAOi oir from the j)ole ; coUM'ipnmlly it requires frequent tying, 
and Kullers hy every gust of wind. 

Artilicial uiunure is easily apj)lie,d 1o hop-gardens, whctlu-v il 
i.s used Aviiolly <iv only as an auxiliary to farm-yard uiaume. It 
can, tlierejbre, be applied without treading ami coii.sidhlating the 
surface of the laud. This is of t,he greatest imja)rtancc, as il 
secures jierfect jurat ion, so e.sseutiid to the successful growth <tf 
this crop. M«ist cultivated (TU[is require the. free circulation of 
nir and gases ill their feeding ground, but the hop is extremely 
]»artial to these condit ions, e.siiccially in tin: early jn-viod (d' its 
growth ; Avheii il is ivovking iij) into its orgaiii.sm the artilicial 
food thus supjtlied, ami even (luring the latter ]ieriod, a caked 
and close surface is against both the utilization of the manure 
and the healtli of the liop-gaiden, 

Artiticial nianure lias tlie disadvantage that it requires fic- 
quent ap])lication. For tlie h(»]» tlie drawback, howcwc.r, is less 
than il. is for most cultivated crops. Practically s])eaking it is 
rather an advantage than tlie contrary, for its .suc.ce.s.sful use 
dejiends upon, its c-onsiiinplion hy the crop during its growth. 
Ill other words, freijuent ajqilicatiou pays tin; hop-grower better 
lhau the coutraTv. Hence, niaiiy advociib; fiecjmuit ajiplicutions 
in a liipiid form in dry wealln'r, and ticijuent diessing.s in a 
dry form in wot sca.sons, the. lain and moisture in the soil 
dissolving the manure as fast, as il is riMpiired for consump¬ 
tion. 

HO,P-NM>tlETT. 'riie tillage iiiqilemcnls id’the hop-garden 
for horse-power consist of light and lu avy nidgi'tts and shims, 
tin; former for one liorse, tin; latter for horses, harrows, clod- 
cnishcrs, and roller.-!. 'I’hi’ chief hand inqdements are digging 
forks and hoes. All tlicse have been gically imjiroved ot mte. 
Iron framing has been substituted for the wood framing of the 
old shims, nidgettn, and. hariow.s The tines and slnires of tlie. 
new impb-iiieiits are. also A'ciy diU’ereiit from tliose of the old. 
Digging is an expensive operation, and, in 1871, the Royal Agri¬ 
cultural, Society of England oifered a prize of 20/. for a substi¬ 
tute by horse-power. The desired implement xvas not forth-1 
coming, at the Wolverhampton triols, but the attention of 
implement makers was turned to the solution of the problem, 


and an implement diifei'ent from those in use, both in strength 
and mechanism, is now on trial. 

The annexed engraving represents the improved nidgett of the 
Messrs. Oobmian and Morton, Clielmsford, who have long been 
celebrated for their success iu the manufacture of this dura of 
implements. 'J^lie engraving is so plain as to require very little 
de.scriplion. Tlie two wheels in front work on a cranked orhent 
axle, which, by means of the lever behind and connecting rod, 
enables the horseman to adjust the pitch of the tines to the line 
of draught and the depth of working without stopping his horse. 
This i.s a great im])roveini;nt on the other nidgetts in use Avhero 
the hor.-ie rcijuiros to be stopjie.d to adjust the depth. Two 
wheels an; also hotter than oiu', its they give greater steadiness 
to the. implement in the, alleys ; and they also work better in 
turning, being less liable, to run into the hills. The fmming is 
chietly imule of secdional iron, and so riveted together us to 
eombine. lightness with .strength. The tines are furnished with 
■-ets of .share.s of ditl’erent forms suitalile for dilferent states of 
the .soil, and for shim work as well as nidgett work, and 
lliey are .so ])laced in tin; fiame a.s to .secure thorough clear¬ 
ance and etlecfive work. The tines are lirnily fixed to the 
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IVunn; by niean.s of clijis and bolls, and the. points or shares 
are attaehed to tlu* tmes simply by Avoode.u jieg.s a plan 
which lias prt»v<Ml eminently successful in Ooleimui and Mor¬ 
ton’s cultivators. ’I'liis nidgtdt wa.s j.iroiiouuced by the judges 
of the Itoyal Agricultural Society of England at their Wol- 
verliamjdoii Meeting, July 1871, the host ijuplemeiit of tlie kind 
e.xhibited, and sine(> then it ha,s been fast getting into use in 
Iveiil and the, other hop-growing counties. 

llOlMtAST. Oast-houses consist, of a group of kilns for 
drying ho]»s, with eonliiig-roonis iiml storage, adjoining. A 
f; w giou]»s of the old cockle, kilns may yet be seen in tlic 
weahis of Kent and Sussex. In these, the hair-level was too close 
to the fire ; the height abuvi- to the cowl and the width of the 
ajierture at its ])aae were matters of e.lmnce rather than cal- 
e.ulution. The. luqis had to he turned in the kiln to prevent 
id.isting, and when done tiny Awre remo\’ed to the cooling 
room, wliere they Avere turned, mixed, and sometimes sifted, 
so as to jirodnce a uniform samph;. When cool they were 
traiiqded by the feet into bugs or pockets. In all these ojic- 
r.ition.s the damage doiie to the hops was immense. 

Since 18(i0, the distance below tlie hair le.vel and above it 
Is determined on scientific data deduced from experience. 
The distaiici* below to the lijc is more than thrice what it 
Avas ill the old oiisLs, and that above the hair-fevel to the 
cowl about one and a half timi'.s the diameter of the kiln at 
the hair-leAu;l, and the diameter of the opening for the egress 
of the reel', one-.sevenih ol' the diameter at the hair-level. 
Tin; dimensions of tlic apertures in tlie side walls hcloAV the 
hair-level for teiiijiering the hi'ated air, are also calculated on 
similar jirinc.iples. Thus, an aperture of six superficial feet is re¬ 
quired for a Ubfevt kiln ; eight feel for an 18-feet kiln, and so on. 
Tlie object of these improvements is to produce a sharp current 
of heated air u]) througli the hojis, the degree, of heat being such 
as not to roast or scorch them on the undc.r side until the whole 
load is snificiently djy hir the coolin^^ room. The advance niado 
over the old practice is great, hut it is found difficult to draw off 
the moisture (reck) from the hops on the hair-cloth, especially 
at the commencement of the process ; Avhilst after-proceedings m 
the cooling-room arc even more objectionable. 

To obviate both these defects, a machine for drying and 
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cooling was invented, patented, and successfully reduced to 
rfraetice in 1871. Tlie machine is very simple, and consists of a 
fan on a vertical spindle on the top of the oast, in place of a 
cowl. The spindle rests on a beam across the kiln, and is 
driven hy bevel gear by means of a li()i‘i/.ontal shaft extending 
outside, and actuated by a strap from a steam-engine or horae- 
gear. The drauglit of the fan can be regulatt?<l to suit the state 
of the hops and the requirements of the drying process. The 
drjTing is carried on with heated air of a much lower tem¬ 
perature tlian on the previous plans; stagnation of steam 
m the hops, or “loading” on the liair-clolh is ju-evented, and 
the loss of the aromatic and bitter properties of tlie hop is, 
under proper management, greatly reduced, if not altogether 
obviated. 

When the hojis are Bufliciently dry the (Ire is put out ; cool 
air is then drawn in np tlirough tlie liops, wliicli are thus cooled 
and ready for bagging before they leave tin* oasl. All the. 
damage done hy heat—liaiidling, liirniiig, sweating, on the kiln 
and in the cooling-room—is obviated, and liojw of a nmch suj)ei‘ior 
quality produced for market. Fanners and tliose who dry medi¬ 
cinal herbs are familiar with thi; fact that a drying wind is 
better tjion a burning sun in harvest time, and this involves the 
principle of tlie iniprovements eHec.led by the new liop-drving 
and cooling machine. 

HOP-PRESSER. The ho])-]»ress(‘r is a machine for bagging 
or pocketing hops, so as to obviat.c the, injury done by the feet in 
treading, and also to .coiiipresa the hops more clo.seJy into the 
bag or pocket. Pockets have almost entindy superse.ded bags. 
A pocket is made to measure wlien full, 2 A feet in diameter, by 
5^ feet in length, and holds from 14 to 2 cwt. H op-pressers are 
made to suit these dimensions. AVhen the liops are carefully 
dried, and the pressei-properly worked, it packs the hops much 
more tightly tnari can be doin' by the ieet, and nearly as whole 
as when they were picked off tlie bine. Packing liops by traiiiji- 
ling not only break.s the hops, but is A ory unliealtliy work, and 
for both reasons should be superseded, Machine-pimsed liop.s 
keep better, pockets are stored in less space, and they are also 
better adaj^teu for land and sea coiiV{!yance,and the Jioj»sso jiacked 
are worth more money in the market. lio])-]>re.ss(!rs ari', conse¬ 
quently niucli ill demand, and are now suiqdie.d hy several im¬ 
plement makers in Kent. An iniju'ove.d hop-presser with case, 
and weighing apparatus was exdiihited at the Wolverhamjiloii 
Meeting of the Royal Agricultural Society, by Win. Weeks and 
Son, of Maidstone, and olilaiiied tlu'. lirst jtri/.e. A circular iron 
case inclos(!8 or clasps the pocket as it is (illed, kccjniig the out¬ 
side even and smooth, ami five from the “ribs” or uudulalious 
that defaced bags and pockets when packed with tin* feet. The. 
presser is easily workerl hy a ni.ui, its me.diaiiism being a ])iatoii 
actuated by a ratchet lever. Any degree of juvssure may in- 
given by lengthening the lever ; and as it is uniform over the 
surface of the hops in the ])ocket when the pocket is j»ro])erly ' 
filled, the hops can bi* piicketl so,closely as to exclude, the iuju- 
lious intlueuce of atmospheric- air and the loss of uromatic pro¬ 
perties, which give, to hops their real value. 'Plie weighing a])pa- 
ratns is on the steelyard principle, the fulcrum being in one of 
the columns of the jiresser. When the iiocket is full it is hooked 
on to this weighing machine by means of the wooilen lioo]) of the 
“bagging-hole,” and its weight accurately and exjiediliously as¬ 
certained. 

HOP-SULPHURATOR. Sulpliuiing the vine to destroy 
mould has long been a .successful practice, and tlie recent extension 
of this practice to hoji-giu-deiis is being attended Avith the most pro¬ 
mising results. As Aviue-iuerchaiits objected to the use of .sulphur 
as injuring the flavour of llicir Aviiie, so br(^w{‘rs complain that 
sulphured hops injure their beta-. Ihit in both cases the objec¬ 
tions are due to improper management. The vine-growei-s of 
France and Spain, have found that sulphuring before the gra]»e 
begins to ripen, checks mould, and promotes the fonnatiou 
of fruit, and that it is only when sulphur is applied after the 
grapes begin to ripen that the wine is injured. In like manner, 
hop-growers by sulphuring before the flower is fully formed, find 
that sulphur does not llavour the hop. Unfortunately, sulphur¬ 
ing after the flowers are fully lormeil improves the colour of the 
liOM, and some unprincipled growers have had recourse to late 
sulphuring for this objectionable purpose. But the fine colour 
thus obtained is fictitious, and hop factors and brewers should 
learn to distinguish between what is genuine and what false, 
and not blindly oppose a practice as much in their favour os that 
of the growers. Sulphur has been proved to destroy mould on 
V 1** 1^ also been proved to kill this fungoid growth on 
the hop. Whether its action in both cases is siniihu:, is a question 


which time will eventually solve. One conclusion is plain: 
mould beinj( a disease, prevention is better than cure. 

Sulphur is applied by in(?ans of a sulphurntor, of which the 
annexed engraving is a iongitudinal section, showing its intemnl 
inccliiinisiii. The illustration is Iroiii tlu; .fouriuil of the Royjil 



Houtiuii of lloji SulpliUi-ator, 


Agricultural Society. In form, the macliiiie resembles a tAVO- 
Avlietded barrow, cariyiiig a fan, lio])])!*!’, .'ind feeding apparatus. 
The fan and feeder an; driven by gi;aring i'ruiii the carriage- 
AAdieels. The feed can be adjusted so as to a])]dy -JO lbs. and up- 
\var<l.s jieracre. At tlie cuninieiiceiiient of the, practice a much 
larger quantity Avas used, hut it has been loiuid that 40 lbs. 
evenly applied is eiiougli, and that fivipicnt apjdications are 
l>etter than large ilose.s at ilist.inL ])eriods. The sulphur is put 
into the hop])e.r ; the, feeder diuAVs it iu regularly to the lan, 
and the. fan oIoavs it out in two streams, the blast being divided, on 
to the liop.s on both .sides of the alley along Avliichthe siilpliurator 
is drawn hy a Inu-se up one alley and down another. A man and 
boy are iv.<|uired to work it. A calm night, Avitb .sutlicieut dew 
on the leaves to make the .siiljiliur adhere, is best for the appU- 
catiiui. 



OolcuKiu tmd Jlyrtou's llop-Syringo. 


HOP-SYRINQE. Tlie above engraving represents the hop¬ 
washing machine of Messrs. Colnian anti Morton,i, Chelmsford. 
It obtamed the first prize at the Wolverhampton Meeting and 
trials of the Royal Agricultural Society in 1871. 

In its general appearance it resembles the hand water-carts 
made by this firm ; aiul when not required as a syringe, the 
syringing apparatus may be removed, and the furnishings of a 
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water-cart attaclietl, so as to convert it into a water-cart, for 
watering the roots of hops, or for any other purpose r^uired. 
The pump is j)lace<l on the loft side, convenient for working and 
repair, it is furnished with a capacious air vessel, which insures 
an even how from two jets, one on each side, each vith 16 feet 
of delivery hose. The supply pipe to the j)ump is from tlu; 
under side of the water-baiTel; and over the inlet there is a 
brass strainer. The usual wasli is composed of 100 gallons of 
water, 28 lbs. of soft soap, and ^ lb. of tobacco. The tobacco is 
sometimes left out. The machine retiiiires three men to work it 
—two at the jets, one on each side, and the oilier at tlie pumps. 
It is wliecled uj) one alley and down another, stopning betwe.tai 
every two opposite hills, and washing tlie sides of tlm bines next 
the alley. 

The object of washing is to remove and destroy ina(*ets of every 
kind (blight) and fungoid growth (mould) ; ami the. experience 
of 1871 luniished most ju-omising results. Kveu growers who 
at first opposed the practice as an (‘X])ensiv{‘ imiovation, are 
now adopting it. The tiuestioii has been raised, wliether Kulnbur 
and the above wash ought not, when tliey have done their duty, 
to be washed off the leaves with pure water, so us to clean the 
leaves, and thus pennit them to perform their natural function. . 
Would not such washing imjaove the Iiealth of the hop, us it! 
does in the parallel case of the. vine, ami thus produce a finer | 
flower and quality of hop.s, with u larger and more certain ' 
yield ? Time will ansxver these (piestions practically ; at present 
an allirmative aiiswiii is very genmally ex])cct.ed ; in other wmtls, 
that the use of the snliihurator and syringe will go together, or 
rather, that the latter will follow the former. 

HOP-TRAINING. Sevmal plans for training hops have been 
recently introduced. To the old ]»hui of jtoleing (E. vol. iv. 
col. 706) there are many ohjcsdions, wliicli the rival ])rojects 
propose to obviate. According to a introduced from the 
United States of Ajiieiica, one j)ole is ]thicc«l in the, centre 
of each hill. Strong co(!oa-nut yarn is stretched horizontally 
from pole to pole hotli ways, at about 8 I'cct from the gr»)nu(l, 
BO as to admit of cultivation under. Tin* vines run up the ])<)les, 
and along the cocoa-nut stiings, thus giving the hop-gardens a 
very picturesque ai)])oarauc(? about tlu* time the llow'ers begin to 
ripen. 

According to another plan, introdnce.d by Mr. Goley, of Maid¬ 
stone, in 1868, and known as “ Goley’s Vinery System of Poleing,” 
two stout poles are jdaced in each hill cast and w(!st, about 12 feet 
above ground. To these u cross bar is nailed, about 4 f(*eL from 
the ground, to keep them lii-m. The tops arc; lorked by mean.s 
of wire. Prom each pole at these cross-bars a diago)ial bar 
etretclies, resting in tlie fork on tlie top of the iquigbl jiole in llu' 
opposite hill. Each nprigJit jiole has thus its own diagoind pole 
—the njirights and diagonals being in pains—the latter 
slanting to the south. The alleys are of the usual breadth, and 
below the diagonals there is j-ooiu for working the iiidgctt 
and other implements. Tim uprights are lixturcs, Tlie bines 
are trained on the uprights below llie. eross-liar, and on the 
uprights and diagonals ,dhove ; and at the time of picking, 
the diagonals are lifted out—the bine being cut at the ci-os-s- 
bar, the bines on the upright above being cut and pushed olf. 
A large extra vield of hojis of improved quality is reported 
as the result of this plan. 

Several horizontal wire training plans are, also being tried. 
The wires stretch along the row's in one direction, being sup¬ 
ported at intervals by standards, and the biiie.s are trained to 
the horizontal wdres. Provision is made in various w'ays by 
different inventors and patentees for lowti’iug the wires at 
picking time. According to this plan the alleys can only be 
cultivated in one direction, as in drilled crops. Ueports of this 
series are very diversified, some speaking favourably; but the 
general opinion is, that the bine does not naturally grow well 
spirally along horizontal wires, and that results do not recoup 
the extra expense of this system of training. 

HOP TRADE [E. C. vol. iv. col. 706J. Several plans are 
adopted for making an extract of hops, in order to render the 
uselul components available in a conqiact form. In Breithaii]>t’s 
process, the hops are exposed to tlie action of steam in u still; 
and the product is subjected to refrigeration, decanting, and 
filtering, yielding a yellowish-green volatile liquid. If the hops 
are young and good, this liquid is so strong that tw'elve to fifteen 
drops of It wiiraromatize twenty-tw^o gallons of beer. The hop- 
refuse remainlne in the still, is subjected to a further series of 
processes, inclumng boiling, 4ecoction, filtering, and evaporation, 
until the result appears as a .pasty mass. The remainder is little 
other than cellulose, availaldc in making some kinds of paj'cr 


and millboard. The pasty extract becomes still better for keep- 
iug when dried to powder by lieing spread in a thin layer on 
enamelled cast-iron plates, and exposed to the heat of an oven. 
About four ounces of this dry powder will aromatize twenty, 
tw'o gallons of beer. 

In the great breweries, hydraulic presses are now employed 
to expel the reniainiiig w'ort or liquor irom the spent hops, after 
the boiling and emptying; the smaller brewers use a screw 
iresa ; while in some of the large Scotch ule breweries the spent 
tops are jnit into a centrifugal machine, and wdiirled rounu till 
they are almost completely dry. By this desiccation wort is 
utilized which would otherwise be earned aw'ay in the spent 
hops. Some of the hop-boiling coppers now employed are of 
very large dimensions; one, at Messrs. Reid’s, is ma<le of copper, 
and 1ms a cjquicity of 8(M» gallons ; another, at Messrs. Char- 
riiigton’s, is of cast iron, oblong iiisteail of circular. 

Bavarian and Au.striaii lio]>s are coming much into use in 
Euglaiul. In Tasmania a J1 1 ip-growxrs’ Association has been 
formed, to encourage the cultivation of hops in that colony. 
There were fifty-seven growers in 1870 ; and a hope is enter¬ 
tained that Tasiuania will be able to supply the brewers in the 
other Austmliaii colonies, without the necessity of bringing hojis 
from England. 

Our importation of fitreigii li()i)8 fluctuates greatly, according 
to the crops. It w'us 2220 cwts. in 1850, and 322,515 cwts. in 
1869; ill the fifteen years from 1857 to 1871, inclusive, it 
averagi'd about 145,000 cw'ls. aiiiiiially. 

HORNBEAM : Kconomiml uses. The wood of this tree, 
being hard ami stringy, is used for making vvlieel-cogs, planes, 
])lmubers’ mallets, skittles, many kinds of turnery, and several 
other articles in which toughness of material is necessary. The 
wood is mostly imjiorted from America. 

lIOUN-l’OGlv, the same as crtjstalliue pock, a form of small 
pox in "which the rash assumes a horny or opaline appeiutince. 

HOROLOGY [E. C. vol. iv. col.‘714] lias maclB advances 
witliin the last ton or twelve years, rather in the scientific forms 
of chronometers and astronomical clocks than in that of pocket- 
u'atclies. 

( lochs .—Astronomical clocks of high character have recently 
been constiaicted for the Greeiiwieb Observatory, the Melbourne 
Observatory, and othe.i- obs(>rvijig stations. In Bond’s Astro¬ 
nomical (.dock, there is an isoflynaiiiic (‘sciipement to overcome 
the difficulty arising from the varying jiowers transmitted by 
the wbeclwork. bhodsbam’s new arrangement combines a 
tubular mercury com])eiisation-])endulum with a galvanic appa¬ 
ratus fi>i‘ recording the lime of obsi'rvations; this has been 
adopted at Melbourne Observ'atory, and at (/ombridge Observa¬ 
tory, U.S. The mercuiy is contained in glass tubes hermeti¬ 
cally .sealed. The beautiful contrivances for ajqilying clockwork 
to self*registering m(;teoi-(»logical and astronomical instruments 
an; sonu'times culled chromxjraphs, and are now largely adopteil 
in observatories. The cloek itself, in these instances, has 
nothing special about it; the ingenuity is mainly displayed in the 
recimling upparutus. In the. line equatorial shown by Messrs. 
Cooke, of Y^ork, at tlie London International E.xhibitions (1871 
and 1872), the driving-clock has a pendulum regulator ; the in- 
teniiittent motion caused by tlie vibration of the peiidiiluiu is 
converted into a smooth motion by the peculiar arrangement of 
adouhle train of wheels, the second or smooth-going train being 
regulated by an air-fan revolving in a self-adjusting box with 
perforated slides. 

Of barge chtcks, the Westminster cloek continues to be the 
finest in England, perhaps in the w'oiid. The annual reports of 
its performance show that, when it is wrong at all, 60 per 
cent, of its errors are below one second each, 91 percent, below 
two seconds, and 98 per cent, under three seconds—os tested by 
the master-clock at Greenwich Observatory. Electric clocks 
are now much more complete aud perfect than they were ten 
yeai-sago. flloHOLooY, E. 0. vol. iv. col. 732.] Their use in 
regulating the descent of time-halls, and in distributing (so to 
speak) Greenwich time throughout the railway and telegraph 
offices in the kingdom, is invaluable. 

Turret and chime clocks exhibit many varieties of construc¬ 
tion, according as they are made in ISngland or in Fi'ance. 
The French docks have usually smaller dials, shorter pendu¬ 
lums, and lighter bobs than the English j and mostly have the 
remontoir escapement. Messrs. Co^e have constructed some 
fine turret and church plocks, with Denison’s escapement, a 
tmin rememtoir to guard against sudden shocks and a pendulum 
compensated by a combination of zinc and iron. The frame is 
made of cost iron, heavy and strong, and pennanently fixed 
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togetlier as a whole, requiring no unholting or removal of 
parts for the insertion or taking out of the wheels while under¬ 
going repairs or cleaning ; each whi*el has also its own separate 
carrier secured to the frame, b(» that any omi can he removed 
without interfering with the others. The maintaining power is 
80 ponstructcd that the act of winding supplies the auxiliary 
force necessary to keen the clock going, whether the winding he 
performed rapidly and irregularly or slowly and steadily. 

Machine-made clocks continue to he hirgtdy imported fmm 
America, some of them saleahle at so low a jtrice as one dollar 
(4s.). Most of the mechanism is stamped out of sheet brass; 
revolving cutters make the teeth ; headings are raised hy means 
of a swage-press; and all the holes in plates, &c., are punched 
simultaneously. Small miichine-niade clucks are produced very 
cjieaply iu Switzerland ; ainl of ini inferior kind in sonn* j)iirls 
of France—scarcely at all in England. 

Chrononielers. —Sir Oeoige Jiiddell Air^-^, the Astronomer 
Royjil, has organised a complete system for testing chronome¬ 
ters, and encoumging Jiiakei-sto intrudiua! all avuilahle improve¬ 
ments. Chronometer-makers voluntarily send in specimens of 
their best work. The chi'onometeis are (‘Aj)iised to many tests. 
They are placed where cold north winds c;in l)low upon them ; 
they are exposed for three or four weeks to the. heat of a gas- 
stove, gradually varying iu temperature ; and lor another period 
of equal duration to a temperature of 100" F. A careful tabu- 
latetf record is kept of the deviations of each chronometer under 
these varied and trying conditions. The Covermneiit luirchase 
a limited numher of the speeimeiis that work well at a little 
higher than the luaiket price. The makers .scarcely ieai» any 
])rofit out of lhe.se choice specimens, hut they an*, heiielited hy 
the fame acquired as chronometer-mukeis. All tlu‘ chrono¬ 
meters belonging to the Royal Navy are sent to Greenwich 
when the shij)8 are paid ojf, and when defective ; they are 
examined and rei)aired, each by its own maker, and then kej)t 
in store for issue to .ships as they may be wanted. The As¬ 
tronomer Royal reports that there were 1/7 chronometers under 
test at Greenwich in May, 1872, some sent iu by makem to be 
tried, some sent in by the Admiralty ttj be examined and re¬ 
paired—all being jieriodically com])are<l with a mean solar 
clock of great accuracy. The chronometers were of three kinds 
—box, pocket, and deck. 

The SwissGuvernnient, in order to enc»mrage, high-class work 
in that country, otter annual prizes lor the be.st cl»ronomeler.s. 
The instruments are te.sted at Neuchatel Gb.servatury, and the 
merits of the best specimens duly reconled and anmuinced. 

Oonstant iiujirovements are being introdiu'ed in the dcdails of 
chronometers, the nature of which could only be understood by 
an examination of the sj/e.cilicatioiis (jf ])atenls, where they 
ligitre in gi-eat numher and variety. It has been found that 
chronometer halance-.sj/rings, after ii/uny years’ wear, lo.se .some 
of the molecular cohesive power, and accpiire an impaired and 
uncertain elasticity ; ahso that some chroiiumeter.s, after being 
timed, take on an uci;e,h‘rated rate, and even increase the ac¬ 
celeration. The causes of these defects liaving been a.scer- 
tained, remedies are being devised. A new marine chrono¬ 
meter by Dent is litted with a peeuliur auxiliaiy compen¬ 
sation balance ; wliile another by liim has a new Ihit-rimmed 
balance. Bregiiet has a new regulator, remarkabh! lor its 
system of iudejiendent .seconds, and its aluminium compensation 
pendulum. 

J*ocket Watches. —The watch manufacture in Englaml is not 
increasing. There are about tt(),(M)o gold watch ea.ses markeil 
with the London hall mark annually, and 15,000 at the A.s.say 
offices in the country; while of tho.se made of silver, 100,000 
are marked iu London, and 50,0(H) in the ])i()vinces. Tliesi* are 
the approximate average numbers for the last fi'W yt'urs, and 
they are verv little higher now than they were teiror fifteen 
years ago. ’I'Lc English makers show little tendency to dejuirt 
from the old hand-wuirk system; and the main jiortion of the in¬ 
creased demand is supplied by watches imported from France 
and Sw’itzerland, at prices wdtli wdiicli Engli.sh makers seem to 
be unable to compete. A Horological Institute in London, a 
Horological Society at Edinburgh, a Watch Makers’ Associa¬ 
tion at Coventry, and a monthly ‘.loiinial’ publi.shed by the 
hrst-nomed of these tliree bodies, have all failed to raise the 
trade from a kind of sluggishness which aflecls it. 

The French watch manufacture has become very active at 
Besan^on, chiefly through the exertions of M. Goutard. Recent 
statistics mention 16,000 workers, 132 workshops, and 160 
hnns which give out work to be done by the hands at home. 
The product is said to be 300,000 watches annually, worth 


17,000,000 francs; about one-tliird of this number are gold. 
Besaii^'oii, which takes the lead among all French towns in this 
hrancli of industry, maintains uii “ Nicole Municipal© d’Horlo- 
gciie.s,” iliructed by a professor. 

In Switzerland,'must of the works continue to be mado in the 
rural districts, but the best at Geneva ; the movements nearly 
all come froiii the Val de Jou.x. Some are made and sold us 
low as eight francs each ; and a large trade has sprung iq) in 
these waiche.s for the China market. There are five Horological 
Schools in Swilzerhind, tin* chief of which is at Geneva ; 
pupRs are admitted at fourteen, and leniain four or live years, 
(luring which they are taught all the branches of WMtehmaking, 
and are provided gratuitously w’ith tools, besides having free 
admif^sion to evening lectures on geometry, mechanics, and linear 
drawing. The fee paid for thi^se advantages is very small. 

Watch-factoriijs are hidng e.stabli.shed in the United States, 
w'here machinery i.s employed wdienever practicable in shaping 
the various pieces of metal. The largest of these establishments 
is at W.iltham, Massachusetts. 

The great inci’ease of railway travelling has led to the intro¬ 
duction of walche.s calculated to hear shaking and vibration. 
The (hitachwl chronometer and diiple.x escapements not being 
fitted for this ordeal, railway w'atche.s ai’e now made with strong 
lever escapements, an increased w’eight and diameter of balance, 
and thick glasses. 

The cluck.s im]»orte,d into the Uniti'd Kingdom between 18G1 
and 1871 varied from 2:Jl,2r)()to 375,022 annually. The watches 
(number not named in the Board of Trade tables) varied from 
189,187/. to 409,704/. in annual value ; the year 1871 presenting 
larger values than any that preceded it. 

110R0S(.1GPE I A.strolooy, E. G. vol. i. col. 056]. 

IIGRRIPILATIG, from homo, to dread, and pi/jw, the hair, 
a creeping «on.sation, resembling that of the Imir-ou-eiul, which 
precedes and attemls some I’cbiile attacks, 

HORROR, from homo, 1«» shake with cold, a disagi’eeablo 
sen.sation in the skin occurring at iiilervals, and forming part of 
the more general .sen.sation known ns a riijor. When the sensa¬ 
tion affects the 8eal)», the hair is said to slaiid on end. 

HOKSK. Umler Eciuimio, Nat. His. Div,, reference i.s made, 
to the general nuimigmuent of the, hor.s(! ; and umler Cattlk 
MANAdKxiKNT, E. ('. S. col. 157, the improvements now being 
made in the breed of horses are. notieed. In this place the 
health of the horse ami its adverse di.seasi* will be treated. 
Artittcial food ami management are iieci>s.sary to ])reserve the 
horse in health in mo.st climates. The -wild troops of horses in 
.some parts of Gentral Asia and South America are often quoted 
as normal examples of health; but wild horses gain and lo.se 
liealth at diil'erent season.s, as our horses do in summer and 
wiiibT. S(*rvitude, or training for ditferent employments, affects 
the health of the hor.se Jiioi-c tJian climate and il,s produce. The 
/litt’erent breeds of Jiorses in Britain illiustrate what art and cli¬ 
mate can do, of which the. race-hor.se, ilray-hurse, and Shetlaml 
pony may be cit(Ml as extre.mc.s. In the borse, as in man, nerve, 
muscle, and bone re([uire liiiining, not only for normal growth, 
but also to lit them lor the various duties they are called upon 
to iierform. Thus it is ]»c).ssible to train a hor.se to endure very 
severe and continuous e.\erc.ise for short hours, by .serving an 
ap])rentieeshi]), so to speak. Just as our artisans and farni- 
laboiirur.s are trained. A great deal i.s said about training race- 
lumses. Large sums of money are also .spent in breaking in 
carriuge-liurse.s, &e., but both lu-actice.s, generally speaking, are 
capable of much im])rovement, for the training of the race- 
house is neglected whi*n a foal ; afterwards speed is the grand 
object aimed at, and geiieially at too early an age, so that 
symmetry and health are sacriliced helbre nerve, muscle, and ' 
hone have been trained to perform maximum diit.y. Exerci.se i.s 
essentially nece.ssarv to [uomote the healthy development of the 
system, including nerve, bone, and muscle. Healthy, wtll- 
fonmsl foals gallo]) about and exircise, them.selves, hut the 
vast majority (and this applies to all breed.s) do not take siif- 
licient exeniise. when running with their dams, whilst after 
they are weaned, food and training, esjiecially during the first 
winter, are anything but what they should be ; lienee the sacri¬ 
fice of health and the number of “ weeds ” now complained of iu 
the market, l^'he bivaking-in of such horses afterwards, to racing, 
carriage, plough, &c., is not training, for it must ho borne in 
mind that a horse is a living machine, made (if we may so speak) 
for a specific purpose ; and every inuchiuist knows that bad ma¬ 
terial and imperfect mechanism are incapable of doing much 
work, whilst repairs are heavy. Just so is it with the badly 
trained horse, for his performance is limited, whilst he costa 
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more for food, mid votoriuiiry attendanco than the 

properly traimul lioiw. 

Sudden clian<^e.s of lahour fonn another «oiirce of much injury 
to the lior.'ic. Thus a saddle-hotve trained and uccustoined to 
cany a certain Aveii^dit at a ”iven sneed, if called upon to cany a 
heavier weight at the Kunie si)eeu, or a lens widght at a greater 
speed, will suffer. A carriage-]amse aecnHionie»l to a li^dit draught 
at ten miles an hour, if ])ut into a cart or waggon with a heavy 
load at two miles an hour, Avill sulle.r. All sucli changes shouhl 
he gradual, hecause nerve and muscle recpiire training, and, it 
may be, extra (levelojnnent to tit fhem for such changi^s. 

It-wmiild he inconsistent with the limits of this artitde fog(» 
into the d(dails of breeding, feeding, grooming, stalding, and 
training horses. The ))rac.tice of iniproving our nalive lireeds 
hy crossing, admits that both i)aient.-i are unlit for llie work 
for wldeli tlie cross is intemh'd ; and if (he cros-: cannot repi<»- 
duce itself, it must also he acknowledged defective. 

The (jiiestion of green or dry I'ood engrosses consideraldi* 
aileiition at the ]»reseiit lime. 1ji juaelice, the (wo t'xtronies, 
of too dry and too green food, are fallen into. M'he horse 
obviously retpiires a noiirisliing diet, not over bulky. Large 
supplies of ijisipid lood are ol)je< tioiia]>]i‘, a‘J they interfere with 
the free action of the lungs, I'cc. W’lit n led e.\clusi\ (dy on dry 
food, horses are a])! to drink loo nuicli water after (heir meals, 
and thus overi(ja<l the stoiiiacli. A few carrots in flu* winter¬ 
time pulju'il with clialf supplies sa]) foi' digestion heller than 
water, and a mix(MI dietary tiiun any individual article. iMueli 
improvement is also taking place in grooming and stabling. A 
large well ventilated and lighted loose box is as nec(!ssary for 
the health of tlie farm and carriage hoise .as for tin. hmiic)’ and 
race-horse. Dark, conthaid stalls tue objectionable. The old 
common saying, that “ horses .suffer nior(‘ in the stable than out 
of it,” is yet too true. A stove is ueee.ssiuy to keep a stable warm, 
dry, aiKi comfortable iji the wiiitei-time. Machines have 
recently been invented for clipping horses, and the facility with 
W'liich the oj)eration is effected is extending I In: ^nacticc ; hnt 
clipping reipiires cand'ul clothing, which is seldom jnoperly 
attended to, hence health is sacrilice<l. Sncce.ssful training 
re(pii res, ill addition to the dueexerciseinvolvedineaclica.se, 
that all the above conditions as to food, aiv projierly car¬ 
ried into effect. Thus jiun- air, proper food, iS:c., in the stable, 
are essentially ne(M.‘s.sary during JiigliI lo repair the daily wear 
and tear of the hculy. The horse ii.'iturally enjoys goctd health, 
hut the artificial treatment to wJdch he is subjected ]daces him 
more fnapunilly in the hands of the \elerinary surgeon than 
any of our other donu slic animals. It is his good eonstitulional 
health which enables him to go through what he doe.s. When 
improjHwly fial ainl ginomed, tlie Imr-se is liable to be injected 
with skin para.siU's, as lice and mange (/Icn/■//.. "hh 

intestiii.al and ileslj worms, ihit tlie diseases to which the 
horse is chiefly Buhjeet are those of an infiammalory character, 
in connection with lungs, legs, joints, ami iia t; also with (In¬ 
digestive, alimentary, and excnlnry sy.sli-m.s, ])rodiicc-d by 
over'e.\ertion and exjiosun' to cold when in a healed slate; 
improper food or misinanageineot in ,s(tme fm-m or othei-. 
“ilotB” arc .sometimes said to be jK-culiar lo the lamse, hut 
the ox and sheep are .similarly allected. [Lots, E. ('.--Nat. 
Ilis. Div., vol. i., col. (iOf) ; and (L\ and Siikki’, E. (.'. S.J 
Farcy and glanders were, al.so at one time considered pecu¬ 
liar Lo the horse. Some ejn/ootic disca.ses at one time said 
to be common to the lior.se, ox, and .slie(^j), arc* not yet deter¬ 
mined, whether they are one di.seasc* or varieties of oiu*, -i.c., 
whether the primary cause is of an animal, vcget.'ihle, or chemi¬ 
cal nature. Some diseases wlien nt*gk;cted merge, into others—as 
catarrh into bronehitis, and strangles into glanders. The dis¬ 
eases of the horse will be found described at length in the ‘ \'cU;- 
rinarian,’ a monthly i>eriodical, editcal by Professor Simonds ; 
Youatt on ‘ Tlie Horse ; ’ White’s ‘ Veterimiiy Art,’ hy .Sjmoner; 
and Professor Chimgee’s works. A copious Veterinary Phar¬ 
macopoeia will ho found in these works, and in ‘The Veterinary 
Plmnnacopoeia/ of Mr. Morton, ijeciuivr <»]i Chemistry at the 
Veterinary College, London. 

HOUSE CHESTNUT: A'ronawuvl mcs. The wood of 
this tree, although neither hard nui’ durable, is u.sed for 
many purposiis in turning and carving. The bark is used 
to some extent in dyeing and tanning, and as a sub.stitute for 
Peruvian bark ; a tWe is also obtained Irom the rind of the 
seeds, and from the liusk. The seeds yield starch, and a sub¬ 
stitute for soap in washing ; the starch is used somewhat largely 
in France. The fruit is employed in many countries ns a-lbou 
for horses, cattle, sheep, and swine. 


HORSEHAIR MANUFACTURE [Haih Manufactures, 
E. C. vol. iv. col. C07]. 

HORSE-PITCHFORK. An implement of this class (figs. 1, 
2 , tunl 3), the invention of E. T. Walker, of the United States 
of America, was exhibited Ity the Messrs. Coleman and Morton, 
of Clielm.sfurd, at Hie Manchester Meeting of the Royal Agricul¬ 
tural Society, 1H()9; and, after trial, it was highly commended by 
tin* judges." Its introduction is very promising, as it is simple, 
cheap, ami easily w'orked ; it also gi'eatly abridges manual 
lahour, and niakc.s (piicker ami better w'ork in stacking, as it 
delivers the hay and i-.orii on to the middle of the stack. When 
])itching is done by hand, a man has to stand on the edge of 
the stack, therehy tramiiling that side, more than the opposite ; 
and a.s thii .stack rises, tlic hay has to he pitched a second anti 
third time, from .stage to stage. The w'ork of hand-pitching is 
tJin.s not only slow*, but heavy, reipiiring^ strong choice men to 
do it. The hor.s('-]jitchlbrk enable.s the horsenniii to unload his 
I art «»r waggon in a fraction of the- time it is done hy hand. 
At the Maiiclicsier trials a cartload w'a.s pitched in five minutes 
by men not accnstonied to the. work. 

Figs, 1 and 2 rc])rese.nt the implement in two positions. It 
con.si.-4.s of a ,si|iiare. steel bar, having an ('ye or ring nandle at the 
top, anil a hinged ]»oint at the liottom. A coiTe.sp(>nding steel 
bar slides in collars or in a sheath. The former may he termed 



yii:. 


the rigid l»ar, and the lattei- the .sliding bar. The 2^‘hnt is 
hinged to the rigd<l bar, and also to llie sliding bar. By menn.s 
of a short lever handk* and a connecting link at the top of the 
sliding bar, it is raised from the i>osition shown in lig. 2 to that 
shown in lig. 1, the lifting ])ositiou, in ■which it is made fast by 
a spring eatch-bolt. 

We now come to the working of the imjdcment illuslrati'd, 
iig. .‘k Two p(»les ai‘c Ji'ared and fixed with stay-ropes in tlie 



Fig. 

Coleman iuul Morlou’a Ilorsi* piiclifurk. 


usual way. The l ick-cdotli ])ole.s, if strong enough, will do. At 
the loj) of the liorse-jude i.s a fixed ])ulley, as in the case of a llag- 
statf, and ov(*r it a hoist rope -work.s. The horse-jjole re(]^uire8 a 
lixed pulkiy at tlie bottom, and also a movable pulley hxed to 
its hoist-ro]>e. Two other ropes are retiuirod, viz.,* a lift or 
draught rojie and a guide roiie. One end of the former is made 
fast to the hoist-rope of the stack-pole—the other end goes under 
a friction niilley in the toj» of the fork, then over the movable 
pulley aiul under tlie draught pulley of the horse-pole ; and ia 
ma<le fast to the wlii]tide-tree to which the horse is yoked. One 
end of the guide rope is lixed to the locking apparatus, as shown 
ill figs. 1 and 2 ; tlie other end extends to the loaded cart or 
waggon, and i.s held by the horseman. Its object is twofold-^ 
first, to undo the catch so us to let the forkful dro]i off the fork, 
and second, to bring back the empty fork to the cart. On 
its reaching the cart, the horseman drops the rope, lays hold 
ou the ring handle, drives the implement into the load up t() 
the locking lever, tlien holding down the rigid bar with one 
hand, he, with the other hand brings up the sliding bar with 
the locking lever to the position shown in fig. 1, when it locks 
by means of the spring catch. The horse then moves on> 
raising the forkful as shown in fig. 3, and "when o-Fer the middle 
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of the stack, the horseman pulls the guide-rope, thorehy undoing the interior of the horse-shoe, presses the softeued iron into a 
the catch, at the same time placing the sliding bar and point die placed on a wheel; a countc.r-dic', fixe-d to a cylinder ahoA c, 
in position, fig. 2, when the forkful drops off. The lift-rope is ennies down upon the iron, and gives it the proper curved 
hoisted 08 the sUxek rises, and the movable pulley is hoisted a shape, Avhile two lateral strikers give the iiropcr form to tint 
f(!\v leet higher than at the stack-p de hoist, so as to make the ends. The iron then losses between aiiollier pair of dies, or 
loaded impleiuent run on to the stack. Tlie tmgraving will die and coiinter-die, by whicli it is stiunped and flattened on 
supply the remaining details. the upper aiul lower snifiices. The sinles are made with great 

HORSE-RA(TNG [RAClN(t, E. C. S.]. rapidity, and ;u*( •unite in shape. 

HORSE-RAKE. This implement has been greatly improved nORSE-SLAUGllTJ-lRJNG. Alar-i'.and iinportant branch 
during the past leu years. Fig. 1 riipreaeiits the 
liOrse-rake of Messrs. Rausome.s, Sims and Jleail, 
of Ipswich, which gained the first iirize at the 
Manchester Meeting of the Royal Agricultural 
Society of England, 18G!). It is fitted with steel 
teeth of a new form, i>., with ti-ansveise X 
section. This form of the teeth increase.s strengtli 
and durability. It also makes cleaner work in 
raking, and reduces friction in loading and un¬ 
loading. The teeth arc attached to a rocking 
frame, made rigitl by locking a])pnratus when 
at work, and lilted with adjusting side lever.s by 
which they can be set so as to skim the gnmnd 
lightly without collecting <lirt when raking corn ; 
or they can be set more into tln^ grtiund when 
raking hay. To insure steadiness of action the 
frame is mounted on high wrought-iron wheels, 
with long axles cupped to exclude dirt. Tlie 
novelty consists in the rocking frame, fuj-m, and 
ellicicnt working of the teeth, with tlieir lo<-kiug 
adjustment. Tin*. iiu]ilemeut is fitted with a seal 
for the driver, and loot leverage for lifting the 

rake. It has also a hand leverage of the. common l i-. i. UiinMimo’s ik-rHo-liuioj. 

make, for unloading when the drive.r walks hehind. 

J'^ig. 2 represents the, self¬ 
acting hor.se-rake of the 
Mes.srs. J. & F. Howard, of 
Dedford. It came out at the 
Oxford Meeting of the Royal 
Agricultural Society of Eng¬ 
land, 1870, and was awarded 
a silver medal. It has been 
improved since. 

The unloading of the rake 
hv foot or hand leverage is 
heavy woik, and also objec- 
lionable, inasmuch as it, less 
(ir more, interferes with tin* 
ciMitrol the driver lias of bis 
horse. To obviate both ob¬ 
jections, the rake in thi.s ma¬ 
chine. is lifted by the onward 
rotation of the two huge 
supporting M'heels. This is 
cllected by a small driiui and 
Iriction strap on each wheel, 
by means of a foot lever ami 
niiitablc connecting mechaii- 
i^in, the driver, witli a gentle, 
jiressure of the fool, makes 
tile friction straps bite the 
dmmswhen the rakerisesaml "• sdf Ac ting liaiu:. 

dischaiges its load. This 

done the driver removes liis foot when the rake again drops into ^ of industry, termed “ lior.se-.'ilaughtering,’' merits notice. A dc- 
work. The contrivance i.s ingenious, simple, and efloctive. , .scription of tlu; establlslinieiit of the i\lessrs. .Iohu Harrison and 
Another improvement consists in simply booking on the teeth ^ Go., Relle Ish*, London, will give, a gem ral idea, of the, new form 
to the axis and making them fast in pairs by a peculiar (J-shaped j of the trade, llorses llial die, or are slaughtered in the stables 
clamp, whicli embraces the uxi.s and holds the two teeth betAveeu of tlieir owners, arc bought hy the coiiijiaiiy and removed in 
which it is placed fast in position. Each of the two teeth is their conveyance.s; ami horses that ennnot profitably be sold in 
bolted to this clamp, which add.s strength where strength is the Metropolitan liorse inarkel, find ready jmrcliasers at Belle 
needed. By removing the two bolts one or both teeth can lie. J«<le. In one department the skins are taken olf, ami daily sold, 
removed, remired, and rejdaced without taking the implement , The tail-hair and manc-haiv go to a dilferent market; tin* feet 
to pieces. Each pair of teeth has free play on the. axi.s, so to a third. The ‘ inside ’ is washed, and the, carcase unhoned, 
that they lie close to Avork, and thus make clean work whether The flesh luid ‘inside’ are boiled in large cauldrons adjoining, 
the surface is even or undulating. : and sold as fast as cookial to the ]nirveyors of (’at.s’ and dogs' 

HORSE-SHOES. As an article of manufacture, a horse-shoe { me.at. The hones go to another diiiKirtimnit in which the oil 

a yerjr simple specimen, of smith’s work, made in a ft is abstracted. The oil when cool is sold for greasing harness, 

and soap manufacture. The bones come out very white and 
porous, and are only fit I'or manure, and for thi.? they find a ready 

_,___.....Q..... sale. About 10,000 horses are said to be thus disposed of 

after being made red-hot, is fed into an apparatus where a piece annually by tliis company. The diifereut departments arc 
of the required length is cut off. A presser of stool, shaped likr paved with imper\ ious cubes set in cement, and by means of a 







1205 


HOSPITAL GAKGBENE. 


IIOIITUS SIOOUS. 

copiqus supply of water from the mains, and the necessary 
drainage, tlie entire jnemiaes are w'ashejl daily and kept clean 
and free from smell. Tlie whole series of operations is con¬ 
tinuous and of sullicient nui^niitiuhi to ])ermit the products of 
the dilfei-ent dei)artments being removed several tunes daily, 
and yet the place is freer from smell tlian a butcher’s slaughter¬ 
house. The Royal Veterinary Colhige protits by the establish¬ 
ment as an excellent class-room for teaching anatomy. 

HORTUS SICCUS, a name meaning dn/ fiardm, given to a 
collection of dried ])lants. Another name for it is hirhnritnn. 

HOSANNA is u Hehivw word wliich occ.urs but once in the 
Old Testament, Psalm cxviii.,2r),where, in the Septuagint trans- j 
lation it is rendered cwitw the e<|iuvalent (d' which in our own | 
version is, Save, now, 1 beseech Thee! It is part of a formula | 
which the .lews incori>orat(;d in their jnuvers, .-nid especially in 
their joyous acclamations at tlie Feast of TalM-rnacles, wliic.h w'as i 
fixed for the season of the autumnal e(|uiiiox, out of gratitude, for | 
the inmithering of the harvest. During tliis festival, which ex- | 
tended over eight days, the ]>(*oj)h‘ lived iji tents or bjxMlis, and j 
formed processions, in wliicli “ tliev liare luanclies and fair i 
houghs, and sang ]).salm8” to the Lord (2 IMaccahees .\., (5, 7). j 
On account of the frijfnienl um' of the word Hosanna at this feast, 
the latter was called llosannallabha, or the Great Hosanna; .and 
the houghs used in the rejoicings were also called Hosannas, so 
that the expression *'to hind up llosauuas” came properly t(. 
signify “ to hind U]) willow hougns,” which, where, they were to 
he had, were most used by the Jews, although Liu* branches i>ie- 
Hcribed by Nehemiah (viii., IT)} arc* those of the olive, the 2 >ine, 
the myrtle, and the palm. Tin*. <'ulvent of the j\lessiali was 
helieved to be Tej)resi*nted in all the feasts of the. Jews, and 
especially in that of Tabernacles, Avhi»'.b was understood to syiu- 
bidizc llic Incarnation, the dwelling of the (lotlhead in a taher- 
nacle of flesh ; and the procession hunied l>y the jxjople on the 
occasion of (hrisl’s triumphal entry into Jerusalem-—when, 
according to their festive custom, tliey sang ‘^Hosanna, blessed 
is He that cometh in the nanu; of tlie Lord” cxviii., 

2-’>, 2(1; Itlatthe.w xxi., 9 ; Mark xi., !) ; John .\ii., 13)-Avas a 
token of their rec-ognition of (he loyalty and IMessiahship of 
Jesus. 

By the Evangelists the word Hosanna, 'n<rai/rc», is left untrans¬ 
lated ; and it has so 2 »assed into the various vernaculara of 
Uhristeuduiu. This usage has not iiiiiiaturally occasioned sonu* 
confusion as to its meaning, and it has heen fret|Uently, if not 
generally, taken for an ascri])tion of luaise instead of an invoca¬ 
tion of Idessing and salvation. Thus it was adit]>li*d hy the early 
Ohurch as a doxology etiuivalent to I lallclu juh,aiul was fre<(iu*nt J\ 
used in the ollice of the Ihicharist, (lining wliich the Greater 
Doxology [Gj.oiua IN' Rxcr.Lsts, K. G. S. e.ol. 1152] was also suing. 
Tlie earliest trace of the word Hosanna in the (nnislian (diurc.h 
occurs in Eusid/iits ; and the first lilMrgii."il use of it occuis in 
the Apostolical (-’onstitutions, when*, it is connected with a 
doxology. It is found also in the Liturgy of Si. Chrysostom, and 
he.re, as well as in the early western liturgie.s, it is used as a 
doxology or <*xclamaliou of triumph ami rejoicing. (IMiilo 
rhuheiis, (V/i the Ten Fc-dinds; .)ose]ilius, AntufniticK nf the JevK ; 
Hammond, J'nntphntsc nnd Annotntionn njinn nd the //euLs of the 
New Testwinevt ,* Riddle, Mnnnal of (■hristian AntvinHirs.) 

HOSIERY MANUFAfJTURE (K. C. v.d. iv. col. 735]. Not¬ 
withstanding tlie constant introduetioii of ncAV machines in this 
timle, hand-worked knitting-frames c.ontiiiue to be lai^^ely em¬ 
ployed in the hosiery e.oiinlies. ’I’liis is jiaiily due to the cir- 
ciinistanco that female and juvenile labour can be brought 
e.xteiisively into use, and also to tin* fact that only a small tlegree 
of skill is re.ipiired. In IStio (one of (he latest yeans included 
ill Mr. Felkiu's history of the luanufacture) there were 11,000 
iiamnv liand-liaiues in Nottinghamshire alone, together Avith 
4250 wide frames ; about 15,000 pensons Avero einjdoyed at the 
frames, and 20,000 as Avinders and .scaniers. The Avlude of the 
frames in the United Kingdom Avere roughly estimated at 
3(),()()0 naiTOW and J0,()00 wide, 'fhe “frame-rent” system 
still continues, as de.scrjbed in our former article. Only a feAV 
of the hands are OAA'ncrs of the frames on which they Avork, 
the chief owners being the manufacturers and the middlemen. 
The large firm of Morley & Co., at Nottingham, gnA'c employ¬ 
ment at the date above named to 2700 frames, of Avhicli 1700 
AVere their own property, let out to l;he Avorkers. More thanlialf 
of the entire trade, however, is conducted through the agency of 
middlemen, who purchase hosiery frames, take Avorsted and other 
spun thread from the nuinufacturers, return the same material in 
tile form of hosierv goods, and receive a stipulated rate of pay¬ 
ment. The middlemen have the knitters m their employ, lend i 


im 

the frames to them at so much rent, entrust to them the spun 
thread, and pay tliem at a settled rate for the work done: thus 
making their profit partly out of the work, partly out of the 
frnnie-rcut. 

Of hosiery machines, the same classification exists noAv as 
ten years ago. The rotary machine has heen made the subject 
of iiatents hy Barton, Paget, and others, to put “fashioning” 
into hose~that is, a swelling out at the calf ; this is hy some 
done by Avideiiing the circuinfereiicc of the web at that parti¬ 
cular part, in others by AiarroAving above or below it. This is 
an improvement, seeing that “fashioned ” hose wear better than 
“stmight downs,” in Avhich tlie calf is made by stretching after 
the knitting is comjdeted. Although the circular machine 
seem.*?, from its name, to imply the same thing as the rotary 
machine, tlie tAvo dilfer in lliei’r luactictal Avorking ; while both 
differ from the intrp iiiuchiiu*. An instructive comparison be¬ 
tween the results of niacliiu(!-work and hand-AVork Avas presented 
by Mr. Paget in 1870, in a paper read before the Institution of 
kieelianit^l Engine er.s. He stated that a knitter Avith the old 
kiiitting-pins could make 00 hajji.s of .stocking-leg per minute; 
that a framcAvork knitter can make 5400 per minute ; while a 
self-acting circular machine, (of Avhich one girl can attend three), 
each making fifty courses 2 »er minute of tAventy stitches to the 
j inch, can make 40,000 stitche.s per minute. Few persona have 
! any idea of the real number of loops or intcrlacings contained 
I ill a web of hosiery ; a pair of ladies’ fine cotton stockings con- 
i tain 304,(500 stilebes. 

j 'riie Jacquard loom, Jirst u.seil in hosiery Avoik in 1841, has 
<*stablished its A’alue in the jiroduction of figured and coloured 
shawls, childreirs hood.sand gaiters, thread and caoutchouc glove- 
band.s, and other articles. 

The Chamber of Commerce .statistics, above noticed, included 
an e.st.imate that nil the hands engaged in the hosiery manufac¬ 
ture in the county of Nottiugham, including framework knitters, 
machine Avorker.s, winders, seamers, cutters, menders, warpers, 
stitchers, bleacheis, dyers, porters, and folders, amounted to 
17,000 males and 40,000 female.s, Avho produced goods liaving a 
Aaaliie of about 3,0{){),000^. annually. The United Kingdom, 

1 Avith 50,000 machine Avorkers and ioo,0()0 hand-workers of all 
i kinds, raised the*animal value of the jiroduce to 7,500,()00f. No 
le.s.s tliaii .5000kin(lsof article-sAvere iniiile, including all the various 
! shajH's, sizes, luulerials, and degrees of fineness of stockings, socks, 
gloves, mitts, drawers, ^(antaloons, vests, cap.s, comforters, (&c. 
Tlie Tcquirenients of the hosiery trade give employment to a 
; larg(* number of i*iigineeriijg lirin.s at Nottingham, Leicester, 

‘ Hinckley, Loughborougli, and other town.s, in making Avide and 
naiToAv frames, rotary and circular mae.liines, Avarp and Jacc^uard 
' machine.s, frame-needles and ni'cdle-guides, and other parts of 
j mechanism, mostly in iron or stc'el. 

, The ho.siery trade in Scotland centre.s chiefly at HaAvick, 
i Avlie.re there is a large jwoduction of Cheviot Avool stockings, 

' draAA’ers, and vc.st.s. lii France tlu; rotary maeJiines gimenilJy 
1 jwodiiee. “fashioned ’’stockings by narrowing above, and below 
^ the calf, not by widening at that part. In Saxony ingeniou.s 
j rotarie.s are emjdcjyed, in Avhicli the length of the mesh may he 
' regulated hy simjily turning a scri*w. On tlie Continent, as 
j Avell as in Great Britain, the silk slocking manufacture has 
j greatly dcclini'd ; l)ool.s, troirsens, and long dre.s,scs have Avroiiglit 
a great cliange in this matter. 

! A Parliamentary Return, published in 1868, gave the number 
of hosiery factories in'llip. l.^iited Kingdom at fill; employing 
! J248 hand-frames, 1748 flat frame.s moved by poAver, 3100 
male Avorkers, and 3480 females. These numbers sIioav at a 
glance how small a proportion of the hosiery trade is conducted 
in fiiclorie..'^, tli(( va.st jirejumd(’ranee, heiug in small shojis and in 
tlu* houses of the haiuldiame, knitters. 

Our exjiorts of hosiery are not coirsiderable. This is (lartly 
due to the fact tliat the knitting of .stockings is regarded as a 
domestic emidoynient in most countries. In the last twelve 
years, 18(50 to 1871 inclusive, the exports of cotton stockings 
and socks liaA'e Auried i'rom (506,566 to 1,098,944 dozen pairs 
annually. Tlie Avorsted stockings arc not entered by tale, 
“ hoftieiy of wool, or of avooI mixed avith other materials,’’ being 
throAA'iiinto one entry. The cotton hosiery (stockings and other 
kinds) exported in 1871 had a value of 934,472/.; the w'orsted 
hosien', 226,575/. 

HO'SPITAL GANGRENE. This dangerous and fata 
malady, known also as plutycdem yanyrmiosa, hospital sore, ami 
mtrid or maliynant nicer, has always been the plague of crowded 
lospitiili?, and the most embarrassing difficulty of the suigeon. 
It is eminently infectious, attacks the seat of operations, wounds, 
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nncl open ulcers; and during its prevalence render’s the most 
trifling operations dangeroiiH. The parts attacked are converted 
into an ashy, viscid siibstaui'c, which rapidly extends itself, and 
creates wiae destruction of parts. Spacious wards and free 
ventilation, and extreme cleanlincfts in the use of sponges, dress¬ 
ings, &c., arc the best safeguards; but tlierc are tiinca and 
seasons when, even in the Ixist ordered hospitals, « 2 )eration.s do 
not succeed through a peculiar condition of the atniosidiere. 

HOSPITALS, MEDIAEVAL. The earliest religions houses 
foiujded in England set apart j)ortions of tla-ir revenues and aj»- 
pointed certain members of tlunr establislmn’Ut to tlie use of the 
poor, the leprous, and the sick ; who had npiu-tments, <*r in some 
cases special buildings, set aside for their rece]>tion. and reiimviMl 
more or less from the main edifice. This Avas done Avith a tAv«)- 
f«)kl object, the avoidarnse. of iiif(',ctioii, a iiecessavy }»recanfion in 
those days, and the more effectind separation oftlu* religions, not 
employed on the work, from tlie external inllueiice of sneli a con¬ 
tinual stream of miscellaneous aj)plieaiits. As time ]Kissed on 
hospitals pro])er Avere established Avitli lln; objoci of relieving 
and entertaining travellei’s and ])ilgriinH on their journeys, and 
therefore a site was generally eJjosen on a Jiigli road, and msir 
the towji gates. These hospitals had the elfee.t of lessening the 
burdcAA hitherto borne by tin; lunnasterius, and drawing t«* them¬ 
selves all those avIkj stood in nei*d ofsuch lu*mdits jis conhl bi* best 
bestoAved ui)on them. Resides the restrieted nnmhei of ])o<»riiiid 
the imi)oieut aa'Iio Avere a,lb)Wt“<l to reside perinanently Avilliiu tin* 
Avails, a large number of niigrulory persons availed tlieinsel ves of 
these institutions for limited iicM’ioils. Tlie hospital Avas under 
the charge of a few religions, one being maspT or prior, aa'Iio 
ownpied the chief post, the others elnqilains or eonfessors, avIio 
attended to the spiritual a\ ants of tin' eonimunity. They Avere 
for the most jiart Austin (!anoiis, or at least obsmwed the rule of 
St. Austin, and in all ]irnbal)ility snlijected tin* inmates of tlie 
house to some mixlifu'alions of the religious restraints iinjiosed 
by this rule. 

The (knii^vrfti/UiKininii, or book of tlie (''ustonis to be (diserved 
in till.' Hos 2 .ntul of St. Leonard’s at Vork, one of the earliest 
establislinieiils of the kind, gives an i‘xe,(‘lleiit snnimary of 
the usual method jmrsiied in lliese insti? itions. Desks in the 
cloister were sid- apart for every brotlier and chaplain avIio 
could use them; all rose to Alatiiis, and then studied iu the 
cloister until I’riim*, a feAV remaining in the. e.liapel to e.elebrale 
the Ma.ss of the Blessed Virgin. 'I'lie other eaiionieal hours Avere 
celebrated in a similar manner, after Avhicb, the bivtlireu rejiaired 
to the refectory and took their meal, accompanied by reading. 
On the celebration of Vespers they again returned to their books, ■ 
and after collation the conijiline, Avas celebrated iu chnrcb, and 
they slept in a common dormitory ; silence Avas enjoined iu 
the e.loister, tlie refectory, and tlie doi'iiiitory. When the 
paupers and the travellers could not say the T1 ours, they were 
re(|iiired to repeat a certain niiinber itl' Paternosters and Ave 
Marias. 

Tlie numher of 1 liese hospitals coinbining the i-lemeiits of reli¬ 
gion and organised charity Avas A’ery great, and the new edition 
of Dugdale’s ‘ Mouasticon ’ giAU*s a list of ujuvurds of 4:20 
arranged in some irregular and rough system of chronology. 
TJie list is too long to be. rcjuoduced in more coiTccf older liere, 
but it may be noticed that the date, of their fouiulation ranges, 
with few exceiitions, from the time, of William the Oonnueror to 
the fifteenth and sixteenth centuries. Among the earliest 
occur those of St. Leoiiaid, at York ; I'lixton, in Yorkshire, 
founded before the Coninu'st; St. (Gregory, at Caiiterbnry, 
founded by Archbishop Laufranc in 1().S4 ; and Brackley, iu 
Northaiujitonshiro, founded by Robert de Bossu, Earl of Leiee.s- 
ter, about 1150. Tlie most notable of tlie entire .series ai-e lho.se 
of St. Mary of Belhlehem Without, Jjondon, on the site of Avhich 
the present hospital stands ; ,St. BartholomcAv’s, London, also in 
existence as a hospital; Burton-Lazars, iu ]Leicestershire, sup¬ 
posed to have been built from a general collection throughout 
England; St. Giles’s Without, London; St. Thomas’s “De 
Aeon,” in London; Harhledown, outside Canterluiry, for lepers; 
the Mainon Dieu, at Portsmouth, and another at Dover ; St. 
John the Baptist’s, at Coventry ; St. Mary llouncevall, on the 
site, and from the ruins of which the present Northumberland 
House was erecte.d ; Gateshead, in the county of Durham : St. 
Cross, Winchester ; 8t. Sepulchre’s, Thetford ; and many others. 
Many were occupied solely by the leprous, who were almost 
obliged to enter some sort of hospital. (Dugdale ; SteA'ens ; 
Tanner; Posbroke, &<j.) 

HOSPITALS, CONSTRUCTION OF. [HYOifeNE, E. C. S.] 
HOT-AIR ENGINES [Air-Engines, E. C. vol. i. col 163 ; 
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Caloric Engines, E. C. vol. ii. col. 626; Air-Engines, E. C. S. 
col. 71]. 

HOT BLAST [Furnace, E. C. vol. iv. col. 241; Iron Ma¬ 
nufacture AND Trade, E. C. vol. iv. col. 974; Blast Fur¬ 
nace, E. C. S. col. 306]. 

HOT FLUE is a chamlier heated by stoves or by steam- 
jiijH's for drying dyed and jirinted calicoes and other textile 
goods. Ill one, of llie forms adojited, a Avidc pipe extends 
upAvards from a cylindrical .stove,, and caiiies up, not the pro¬ 
ducts of combiisilon, but clean air su]»2died by a seiKU'ate inlet. 
Pulleys and cord.s, or bauds furnished Avith rows of hooks, are so 
arranged ;is to e.nalile wet ]Aieees of cloth, suspended from the 
books, to ti'uA'el to and fro in a clianiber siij)])lied Avith the hot 
air from tlie ]>ipe. A bcitor apjiaratiis is ado])ted at some lai^e 
])rint wiu'ks. An arched gnllcry i.s formed, {)() feet long by 10 
feet Avide. Extending tlirougli one half of the length is a 
horizontal flooi- su|)|)oil,ed on urclies ; Avhile a large .square flue, 
eoAUired Avitli cast-iron jilatiw, i-xleiids along the bottom of the 
gallery. A AAeh of cloth i.s stretided along the Avhole extent 
of the. gallery, and travels tln-ougb it in about a minute and a 
half. Dam]»ers, veiil-lioles, A’alve levers, and fans regulate the 
heat and the adini.sHion of air. The Avet clotli ])a.ssea over a 
cvliudrical ilrmu, eoveveil Avith tl.annel, e.vterior to the hot-air 
gallery; and ovor tinned brass rollers within the gallery; it 
is first <*,.\])osed to the hot hut somewhat moist air of the first 
half of the gallerv, and then to the drier jrortioii over the 
AMUibed lloor. 

HOUR-GLASB, as a time-measurer, was preceded by the 
Avater-clock, iu Avhich intervals of time were estimated by 
the llowing of Avater from an oritice. iu a vessel [Clepsydra, 
E. ( \ A'ol, iv. col. ’Pile, houj'-glas.s, or sand-glass, consists 

usu.ally of tAvo hollow hidbs ]ila( ed one over the other, Avith a 
small orifice of eommunicalion at tlie nec.k or narruAV part. 
Clean dry hard .sand is introduced, and Ibis tak(?8 a definite 
lime to How from the upper to tlie loAver bulb. Accortling to 
the ijuaiility of .sand and the size of the orifice, this space of 
lime may !»* one minute, three or four minutes (for an egg- 
boiler), one lioiir, &c.- .subject to sliglit error, owing to the 
cxjKUision and contraction of tin; glass by clianges of tempera¬ 
ture, and to a sliglit damnness in Ibe sand Avhen the weather is 
humid. In the Idtli uud 17tli conlurie.s it Avas customary, iu 
Englisli churches, to liavi’ a time-glass on or near the pulpit, for 
regulating the length of the sermon ; tlie hour-glass-stand still 
o(T,nj)ies its original place in Stoke, iVAbernou church, Surrey. 

IJOUR-GLASS CONTRACTION, a spasm of a narroAV 
baud of muscular fibre of such organs as the stomach and 
uterus, Avlierehy the oval or pear-shaped cavity is divided into 
tAVo jAarts, somewhat after the fashion of an hour-glass. 

HOURS, (’ANONICAL. Many curious and interesting 
poiiibs are mentioned iu medinival ecclesiastical writings in con¬ 
nection with the seven, and afterwards eigdit, Canoidcal or 
apiiointed Hours, or i)criuds into which the church day ot 
twenty-four ]i()m-,s is subdivided ; three belonging to the mght, 
and four to the day. ’Plicir names, significationB, and periods 
are these : 1. Matins or IMattins (from onntiifinn, early day), also 
called Vigils, Uhisang with tlii! Anglo-Saxons, and Nocturns. 
The service-ujqiointcd to be celebrated at this hour was con¬ 
sidered to rejircscnt a t.haiik.sgiving for the ugav day, and sup¬ 
posed to symbolise the resurrection of .lesus Christ, and also Hw 
(‘xamiiiation before Caiaplias, aceordiiig to l.lie. various theories of 
their tvpilicatioii. 'Wulfstan, Bis]io]> of Wh)rce.ster, in the lltli 
century, used to cane his ministers if they were absent from 
luatiiLs oAving to (Iriiid-ienne.ss or drow8itie8.s. 2. Lauds, derived 
and .sejiarated from the foregoing at a very early period, and 
celebrated from tAVo to three a.,m. This hour is tne Lofsang of 
the Anglo-Saxons. The servii'-c was sometimes called “ laudes 
iiuitutiine,” in distinction to nocturne, Avliich then signified the 
jirevious service, as in the ‘ Vita IsJ. Aldhelmi : ’ Moiiachi, 
“ iwcUiniis expediti.s, laudes iiiiilutinan ingi'essi fuerant.’’ 3. 
Prime, Primesang (priimi /wra, the. first hour, i.e.j according to 
the Eastern comiiutation), at six a.m., connected typically with 
our Lord’s ])resence before Pontius Pilate. 4. Tierce, Undem- 
sang {t&rtin hora, the third hour), a symbolising of the sentencing 
of our Lord by Pilate, the scourging and croAATi of thorns, ana 
the assembling of the disciples at Pentecost. 5. iiext {sexta horOf 
the sixth hour), also termed Middaysang, indicating the praying 
of St. Peter, the Bearing of tlie Cross, and the Crucifixion. 6. 
Nones (wona, the ninth), at three r.M., also called Noonsang, and 
marking the yielding up of the Spirit, descent into Hell, and 
victory over tlie devil, and the earthemake and shaking heavens, 
as Avell as the visit to the Temple i)y St. Peter and St John. 
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7. Vespers, or Evensong, evensong, six P.M., typical of the insti- 
tution of the Holy Eucharist, the taking dovrn the dead 
Saviour from the cross, and the last offices performed hy Joseph 
of Arimathca, and also the thanksgiving for rest and sleep after 
the labour of the day. 8. Compline, or Nightsang, nine p.m., 
the completion of tlio circle, ana the fulness of the serviw^s, the 
last office before retiring for the rest of the night, and so typical 
of the setting of the watch at the sepulchre, and of death. 

Of these canonical liours the English Churcli retains hut two : 
Matins, of which the service coiituiim also ])ortion8 hon’owed 
from those originally used at Lauds and Prime ; and Evensong, 
which has portions of tlie seiwice for Coinjdinc incor])orated 
with its own. The cuuonieul hour foi- celebration of tin 
Communion is Tierce, as it was always taken fastuig, but ai 
evening and midnight coiumimion is now frequently relo 
hrated. For baptism and burial tlieio do not a.p]>ear t(» Inivi 
been any generally ubsciivcd rules, tlieoiy no dcuibt juiinling 
out the ever-opeii anus of the Saviour to receive a new lamb 
into the fold, a faithful servant into tin* ioy of tlie Lord. Mar¬ 
riages must be cadubrated ladween eight aitd twelve in the 
morning, except by a .sjieeial Jicenci'of the Arebbisbo]). Anm- 
lariiis, Ducange, ll(jis.soni t, (Jcrhe.i l, AVah utt, .ami many ecclesi¬ 
astical autliors, give a gieut Jiiany Jiotes and illiistralioji.s in 
connection with 1he.se siihiecf.'^. 

nOWA HHAS If I'DUOSiriiLlM A'l'K, a patent cu/ojmd formed 
by exposing the .s.alt as it siiblime.s to tlie .steam of water, and 
ivceiving it in water. It is light(*r Ib.an cal<»mel,an(l is fiec* from 
any admixture of corrosive suldimate. 'I’lu* ]»repuiiitioii is also 
known Jis .lewel’s Hydrosubliinale, 

HOY, in shipbuilding, Ji small .slooj) oi- smack, cbietly em¬ 
ployed in the coast trade, lleforc the days of stejunbojits, hoys 
were much used in cjirrying goods and ija.sseugers between 
London, (jrave-send, and ]\laigute, 

HUANOJvTNE, (^,^8.^;/.) (<''JJ>^). Thi.s alk.aloid, 
which is obtained from a cineliomi bark, China dc Jluannco 
is isomeric or identical witli (dnebonine. It crysUdli/.es 
in small colourles.s iirisms wliicb are tastele.s.s, nearly in-solnble 
in water, and but slightly soluble in idcolud or etlier. (Erd¬ 
mann, Ann. Chcin. rimnn. c. b41 ; i.)e Vry, Joar. Vhann. pij 
xxxii. 32H.) 

HUCKABACK, a coarse elotb of lim n or flax, mostly used 
for toweling ; a slight damask-like pattern is imparle<l to it in 
the weaving. 

HULL IHhip, E. C. v{d. vii. col. rjO'i ; SiiiriU'ri.iuNo’, E. C. 
vol. vii. col. 519J. The ineaHuremeiit, toimag(‘, or register of a 
fillip mainly depemls on the si/e .and shajie of the hull. 

nUMMINC-TOP SOUND, in medicine, a .sound lieard in 
the great veins under the ]iressiirc of the stethosco]ie, especially 
in anEumic females. It is the sound to whic.ii Liennec. gavt* 
the name of Brail do diahlr, from tin* Erencli toy of that 
name. 

HUMOR, u name for Iluids, fi is giv«'n to the iluids Jtf the 
human body, the iiutrilive. Iluids liiiving been called by tlie 
aiicients radical Inwnym. 

HUMORAL BATHOLOOY, a medic.'il theory which assigns 
all disease to change in tlie hunatrn, or Iluids, of the body, 
ignoring the jiart borne by the soli(l textures in originating 
disease. 

HUNGARY WATER (Eau; Eau im Coloonk, E. C. S. 
col. 8251. 

HUN^GER AND THIRST. Thosi' .son.sation.s .serve n.s a 
warning to animals Unit the Iluids and solids of the body need 
renewal and rej)air ; and in all liealtby and teiiijiiTatc ]M*rsoiis 
they bear a just jiroportion to the real wants of tlie fnune. But 
there arc diseases in whieli they mislead, Jiud Uiere are modes 
of life which blunt them or rendm- them too acute. A seiisa- 
' tioii of hunger dispropoilioiied to the, wants of the body is 
present in some nervoii.s dis(nder.s, in many madmen, and al.s«> 
m some veiy indolent [lersous. AVlien carried to a great extreme 
hunger is tenaod Bulimia. The a])i)e,tite may be unduly sti¬ 
mulated bv condirucuts and an over-refined cookery, or, on the 
contrary, deadened by opium, tobacco, and spirituous lijpiors, 
disregarded diu:ing intense thought or study, or prolonged grief, 
and destroyed by sudden sharp emotions. It is .also destroyecl 
in most diseases, and osjjecialJy in fevers and inllaminatiuns. 
When so destroyed or impaired it is called anorexia. Sometimes, 
however, the appetite continues unabated in diseases of consider¬ 
able scvcii^, and especially in the wasting malady of children 
known as fahei niesmterica. Thirst also mav become dispro- 
portioned to the wants of^ the body, through the use of too 
stimulant a diet, or of salt meats or spirituous liquors in excess. 


Thirst again is highly characteristic of the action of irritant 
poisons, such as arsenic. When excessive, thirst is known as 

^HU^iiES, in husbandry, are screens or fences formed of 
wattles or interlaced, wicker, to enclose fields, slieepfolds, &c. 
Wirework is now often used as a substitute, tbc sizes of the 
meshes or interstices being varied in any assignable degree 
In military matters, liurdles are sonietiines used as aids lu 
forming earthwork batteries. 

HURDY-GURDY, a musical instrument of very early in¬ 
troduction, consists of four 8triiig.s strelcbed over the flat 
upj)c,r .surface of a hollow wooden body or sounding-board. 
Finger-keys shorten the vibrating Jength.s of the string.^, to 
protluce tlie series of diatonic notes. The strings arc sounded 
by ii small wtxKleii wlu*el, touebed with resin at the edge, ami 
tiii-ni'd by a liandle ; two of the strings, acted on by the keys, 
yield the series ol’ notes ; while tlie other two give a continuous 
(Iroiie-basc oil oiu; not e each, u.s a sort of rude, accompaniment. 
The instrument i.s rarely .seen out of Italy, except in the hands 
of Itali.in bogg.‘ir.s. 

HURRICANE [AVim>, E. C. vol. viii. col. 930]. 

IIUSCAKL. Aimmgsi the Anglo-Su.xons, and at the time of 
making the Domesday Survey of England, the Hiiscarl was a 
y//»a.>ic.-(7(ar/or doinisstic servant, stniie being of high order, as 
'riiamis ami u)>])er tiaiaiits. Throughout the Domesday such 
notices or ile.scription.s of pcT,sons .as “ Hinscarl of King 
Edwaid,” or Hii.scarl of tin; Earl,’’ i.s not an uncommon entry. 
'1’ll at the lliisciirl wa.s oceasioimlly a military retainer is evi- 
tlenl, from juissages in the. Saxon Clironicle in the. years 1036, 
1051, and 1065, where they are mentioned as being H]>ecially 
sought imt for slaugliler. Thorpe, in his (‘dition of the work, 
ales that they were tlie Danish body-guard brought over by 
ic Danish line of Kings, and retuimid until the time of the 
(.'on((hest. This view is corrolioivited by Ducunge. In some 
ease.s the word up[»(i!U‘s to heeonie a mere name, as in the ‘lu- 
<|ui.sitio C^uitabrigiensi.s,’ where occur.s IJnscarl, Hnscarlo, or 
ilirseard de Suafliani, one of the jurats for the hundred of 
Stane, co. Gambr. ; Hu.sc.arlus, or lluscaile, the Socheinan, and 
'lon/e of the. Abbot of l''.ly ; liuscarle, the freeman ; and Hus- 
tarl the homo of King Edward the Gonfiwsor. Huscarl occurs in 
the survey of Somersetshire as liolding land previous to the 
('omjuest,aml Huscarle will lie also found in the portions relat¬ 
ing to Surrey, (lluueeslershire, and Somersetslure. liuscarle 
occursasan under-tenant in Sussex. The only tenant in cliief 

this name will be met with in the Somersetshire Domesday. 
Of those wln» held the office or ]>ositiou of Huscarl may be men¬ 
tioned Auti, the Hiisc^arl ol' Algar, Earl of Mercia, bolding land 
in Bedford.sliire, and jierliaps identical with Auti,AvIio is specified 
as a holder in several oilier counties; Ingulfiis the Huscarl, 
hobliug in Sulfulk ; aiul Leiiric, or J^e.uricus, the Huscarl of Earl 
Lenninus, a holder of land in Hertfordsliire, (Ducange, s, v. 
Jlit.'icarla ; Ellis, /ntroilnvlioii to Ihmeadaii /jook.) 

HUSTINGS (A. S. lnU, a housi*, and thiiaf, an assembly), a 
local Court of a borough, an.swering generally to tlie present 
county court,so called perhaps originally from being held within 
u building, at a time when courts were usually held in the open 
air. The. possession of it was one of the nmst cherished privi¬ 
leges of the citizens of London, and a few other favoured towns, 
sueli us lYinchester, A'ork, and Lincoln, and was secured to 
them liy numenm.s cliarters of the. Normuii and Plantageuet 
kings. The e.ouii of hustings of tlie l.iity of London had ex¬ 
tensive. pow<!i*s, and was of great antiquity. It is mentioned 

the laws of Edward the. Goufea.sor, confirmed by William I. 

the, following terms : ‘ Debet itaqne in Londoniis quro caiiut 
regiii est et legum, et semjier curia domini Regia singulis sep- 
timanis die liium hustingum sedere et teneri’ (vid. * Munimenta 
Guihlballa) Loiulonieiisi.s,’ vol. i. ‘ Liber Albus/ p, 498); and it 
is described at a later period [11 Hen. VII. 21], as ‘Domus cau- 
suruni antiquissima et celebcriima Loiidoniarum civitatis ciiri.i 
sujircma.’ it vais jjresidoil over by the Lord Mayor and sheriffs, 
with the Re<?ordor to advise upon points of law, and was held in 
the Guildhall weekIv, originally on Monday, liut subse<meutly 
111 Tuesday also. It constituted the liighcst Court of Record 
and Judicature for the City and its liberties in civil cases, de¬ 
ciding upon writs of error from the Sheriffs’ Court, and having 
cognizance of all pleas, real, poraonal, and mixed. In alternate 
weeks, Hustings of Pleas of Land and of Common Pleas were 
‘ lelJ, the former dealing with Writs of Right Patent, the latter 
,rith Writs of Waste, Dower, Partition, Beplevin, &C. In the 
same court also wills might be proved, recoveries passed, and 
deeds proclaimed and enrolled, such enrolment being held as 
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good as a fine at Common Law. Last^, it was at a Common 
HaU of Liverymen, held in the Court of Hustings, that the Lord 
Mayor and Sheriffs were annually elected; an<l in the same 
manner burgesses were chosen to represent the city in Parlia¬ 
ment. From this last usage has most probably arisen the com¬ 
mon modem use of the word hustings, to denote the raised 
platform or oi>en slied from which candidates for seats in Parlia¬ 
ment addressed the electors on the 0(5casioii of their nomination. 

HYiENIC ACID, The anal glan¬ 

dular pouches of the liyfonu contain a hulteraceoiis mass consist¬ 
ing ot a mixture of the glyceric ctliers of palmitic, oleic, and 
Ijyocnic acids. Wlu;n i)ure tlie latter acid crystallizc's in shmder 
microscopic needles wliitili melt at 78^, and are very similar in 
their general characters lo cerotic aci(l. (Carius, Aim. Chem. 
Plutrm., cxxxix. 168.) 

HYALOID (from SaKos, glass, and e?5oy, like), a term a]>plied 
to the vitreous, or glassy, liumour of the eye. 

HYBERNATION (from hyeiiiK, ivinler, or hjhvnm^ winter 
quarters), the proloimed winter sleep that occurs in somt^ ani- 
luals, such as the bat, licdgiiliog, dormouse, &c. 

HYDANTOiC ACl D, c/d, Oxarctfil //m/,(l,HoNa()3 

(f This acid, wliich contains the elenu'iils of hy<laii- 

toin and a molecule of Avater, is ])Voduced by ilu; action of 
baryta water on hydanto'jii, ami also l>y Jic'ating glycocine Avith 
urea. It crystallizes in largi*, transparent, colourless, mono- 
clinic prisms AA'hich are freely soluble in AA’^ater. (lleiutz, Jahn<. 
1865, 860; Herzog, Aim. Ulinii, PlinriiL cxxxvi. 276; (Jiiess, 
Jhuf, Chem. (fcs. liar. v. 106.) 

HYDANTOiN, ahjcoh/l urm, C 3 TI^,N./.).^ (^VAiAy^^). This 
compound is ])roduced by the action of hydriodic jicid <tn 
allo.xanii! acid and on allantoin :— 

CyioNV)3 2H1. OH.N^O -f Call.N^O., -f- I, 
Allanto'm. Urea. TT}<lunt<tVii. 

+ ‘iui = cji.s'ji, f + 21). 

Also, according to Baeyov, by lieating bromacefyl in-e.'i Avitli 
alcoholic ammonia. Jt forms colourless crystals Avhich are 
readily soluble in Avater and melt at 206 '. 

Ethyltiijdaiitn'in, (v,H„Na().^, or is 

foniUMl on heating a niixture of etliylglycocine with urea. It 
crystallizes in colourle.ss rlioinbic j)risins, Avhich are readily 
soluble in alcohol and Avater, but .somcAvhat less s(> in cth(*r. 

Methylhydnntom, (l.,H 3 N 30 a or (J 3 Tl_.,i\leN 3()3 is 

forined on boiling creatine Avith baiyta Avutcr. ft cdosely reseni- 
hles ethylhydantoin, and melts at 1-15'’. (Uaeyer, vlan. (.■ham. 
P/mrm. c-vvii. 176, and exxx. 1.56; Heintz, Aim. (Jhrni. Fliann. 
cxxxiii. 65 ; Neubauer, Ann. Cham. Jdutnn. cxxxviii. 288.) 

HYDRA, ill the Grecian inytlndogy, a monster Avith nine, 
heads, the oilspring of Tyidion and Echidna. It dwelt in the 
marsh of Leina, on tin; Avestern side, of tln^ jdain of Argos, 
whence it ravaged the adjacent country. The destniction of 
the Hydra Avas one of the tAV'elve labours imposed on Heracles 
by king Eurystlieiis. Heracles succeeded in killing the monster, 
hut only by the help of iolaus. The light of Hermdes AvitU the 
Hydra is often re])Teaented in Greek art. 'Phe later Avriters 
describe the Hydra as liaving as many as fifty or even a hundred 
heads. 

IIYDRACRYLTG acid, )8 oxypropinn.lc. acid^ f'i 2 H 2 .Dii 
(3Ji0,Ga*flr,„0,3). This acid is most conveniently ]nv]»arcd by 
heating iodopropionic ac.id AA'ith excess of aigent.ic "oxide, decom¬ 
posing the argentic liydraciylate with .sul])hydrie, acid, and con¬ 
centrating the filtrate. Although exceedingly soluble in water, 
it may be obtained in slender needles wliich melt at 142'’. It 
is tribosic, and forms salts, which, like the a<ad iiaelf, are readily 
soluble in water. (Beilstcin, Arm. dhem. Pluirm. exxii. 866 ; 
Wisliceims, Dent. Chem. Ues. Her. 187(.), 243; Scluieider and 
Erlenm^er, Deut. Chem. Gen. Her. 1870, 33!).) 

HYDRAGOQUES (from water, ami dyu, to Irinq away), 
medicines that cause the discharge of large quantities of liquid. 
Strong aperients which have this effect are called hydragoyue 
cathartics, Hippocrates applies the term to a person grown 
dropsical by drinking water to excess. 

HYDRASTINE, an alkaloid existing along with l)erherhie 
in the root of the Hydrastis canadensis* It forms colourless, 
lustrous, four-aided prisms, wliich are nearly insoluble in water, 
but readily soluble in alcohol, ether, and benzol. Its salts are 
soluble in water, but, unlike those of berberine, are not pre¬ 
cipitated on strongly acidulating the solution with a mineral 
acid. (Perrins, Pharm* Jov/r* [2] iii. 546.) 


HYDRAULIC PROPELLER. Among the munv methods 
which have been brought forwaid from time to tune for the pur¬ 
pose of applying the power of steam to the propulsion of ships, 
the poddle-Avheel was the most obvious, and at first came into 
general use. Later the screw Avas recognised as presenting a 
greater resemblance to those means of propulsion wiich nature 
has affurded lo the fish, and on trial was found to have many 
advantoges over the puddle. Later still an invention, first 
adapted to practical use by Mr. Riitliven, of Edinburgh, has 
been brought into notice, it is a method of propelling a vessel 
I.»y the exjuilsion of a large jt:t of water from her side, in the 
oppo.site direetion to that in which the sliiji is intended to move, 
ainl this ]daii seems to present many advantages over the screw. 
The nature of the invention Avill easily be understood by the 
following diagram, Avhiiili avc have borroAved from the illus¬ 
trations of a leclun; on the subject, given by Admiral Oeoi’ge 
Elliot, before the United Service Institution. 
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The aboA’e diagr.'im represents ii plan of the mnehinery, Avhich 
is exceedingly sinqde, consisting of a large drum, i i, in the iii- 
,erior of Avhidi revolA'cs a Avheel carrying vanes, r r, on its peri- 
jdiery, and made to r(.‘V(dv<? with considerable ra]»idiiy by the 
steam-engine, of Avhieh a a are the cylinders. Wat(*r is admitted 
to the drum from tlie Avisll c, and, .'liter having acquired sufficient 
velocity by being ilriA’^en round in the dnim, is dischfirged at the 
lisebafge pijies, d d. A valve, y y, is fitted on either side so a.s 
diat, by a niovomeiil of a lever on deck, tlie AAmter shall be 
cjecteil right astern or right ahead, th(‘ ship being propelled in 
the direction o]»posite to that taken hy the Avater. If tne water 
directed aste i the sliijt ]>i ' ^ \ ’ ’ nd, Tf it 

me necessary lo Itirn ra]>idly in small space, the Avatcr from 
me nozzle, can be iliivctcd ahead and the other astern, so as to 
um the slii]) round, us it Avere, oil a jdvot. It is quite immate¬ 
rial, as far as the proper action of this propeller, whether tlie 
liscliarge pipes are sit,anted above, or lad oav AV'ater, as their power 
loe.s mil ojierute in conseijuences of ■|)n*ssure on a fulcrum, but 
HI the uuiclianicul law that, in case of ccpiilihrium, action and 
reaction are e(|Ual and in contrary directions. It is evident that, 
Avcrc both discduirge ]>ipes closed, the. jireHsiire both ahead and 
ustcni Avouhl be eipial and in conlraiy directions, and equili¬ 
brium AA'ould be the cimseiiuence. If, however, we remove the 
(iressurc thrusting in one direct ion, wo then relievo the pressure 
.u the opposite, Avhich operates to propel the ship. 

Theoretically, the portion of poAver rendered available for 
propulsion is exactly oiie-half of the poAver supplied, and that 
iiiuouiit is all that either the paddle or the screw can render 
sefiil. In practice, hoAvever, the hydraulic propeller has 
1 vantages Avhicli neither the pad<lle nor the screw possesses. In 
the paddle, the actual iiistrumenl of propulsion is entirely ex¬ 
posed. In any sea AAdien a slii]) is pitcliing, both screw and 
rudder present a fair mark to an enemy, and the chances are 
that if he miss the one he Avill hit tlic otlier. Either paddle or 
screw can he fouled and rendered unavailable ; the hydraulic 
cannot. For nianoeuvring Avith a vieAv to ramming, the liydreulic 
is more prompt than even the tAvin screw; and here promptitude 
is everything. Finally, in practice, much less power is lost by 
riction in the hydraulic propeller than by eitlier of the other 

''^As we have said, the idea of propelling a vessel by water is 
not new, and many plans were tried for carrying it out | but 
were unsuccessful, until about 1846 ^r. Rutbven, the inventor 

4 0 2 
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of the present machinery, bnilt two small vessels, one 9 and 
the other 40 feet long; both of which were successful, and 
ottmcted much attention. It was not, however, till 1862 that, 
“ ^ consequence of Admiral Elliot’s urgent applications to the 
Admiralty, an order was made to test the hydraulic propeller 
in a gun-boat at Devonport; but Mr. Riithven, finding, on in¬ 
spection, tliat his invention was being misapplied, refused to 
adopt the vessel, and the experiment came to nothing. In 1864 
Admiral Elliot, at last, succeeded in o1)tiuning a trial. TJic 
Admiralty gave permission for the hydraulic propeller to be 
fitted to the * Waterwitcli,’ when that vessel was tried against 
two sister vessels, the ‘ Vixen’ and llie ‘ Viner,’ and beat llii ni 
both ; and since that time successful trials have br<'n made 
against several other vessels, witli the ‘ Nautilus,’ built by Mr. 
Ruthven. 

We subjoin ii section of the ‘Nautilus,’ also borrowed from the 



‘Journal of the Uniled Service Iiistitiil ion,’which, in conjnnclion 
with the i)laij before given, will render the nature of the 
machinery easy to understand, //are the lovers on the bridge, 
whicli can be made use of by the, otlicors on the watch 1(» reverse, 
instantly the motion of tlie vc'ssel. 

HYDRAULIC STEERING AI’l’AllATUS. Ry the inge¬ 
nious contrivance of Admiral E. A. higleHeld,('. r>.,thepress\ue 
of the oxtonial water at a lilth* above, the level of the ke,el of a 
ship is rendered available for sti-ering her in a juannor fur 
more certain ant! elfcctual than it can i>e accoiii]dished by any 
other method known. The jtn.'seiit nu tliod <d’ steering by hand 
is only to he redied on in moderate weallier. In Jieavy weather 
tho men at the two wheels (uj»])er and main deck), eight in 
number, require to bo assisUid by fi-oin twenty to forty men at. 
the relieving ta<;kles, and the prompt action of such a boily on 
a rolling deck and drenched with seiv, must, in a ninmeid. (d’ 
extreme peril, be Honietbiiig more, than ])robleiualical. 

The plan proposed by Admiral Inglefield is not the tirst by 
means of which it lia.s ‘been atieni])ted to steer vessids by using 
the pressure of water on a piston connected Avith the tiller, and 
inasmuch as Ihcst* plans enabh-d a s astly increased force to be 
applied to the tiller, and (iisperi.sed with the servic<\s cd’ tlie naai 
at the wheel and tluj relieving tackle, they W'eie great impro>'e- 
nients on the old-fasljioned jdan. ’fhey all, how«‘ver, had Ihi' 
defect of employing a steam-migine. propel the water Avhicli 
worked the tiller cylinder. In coii.se<pieme the .steering npjta- 
ratus was never ready for immediate use unless the steam was 
Up. The donkey engine, necessary J'or the purpose, ot-cupied 
valuable space, consumed ccjals, and re(|iiired constant attend¬ 
ance when employed, and, moreover, Avas not uiilikely^ to gt t 
out of order at a critical inomenl. Many ingeiiions ])lans Avere 
brought forAvard in order to remedy tln*se defects, and several 
trials had heen made wdtli only partial success, Avhen it occurred 
to Captain (now A<lmiral) E. A. Inglefield to nAniil himself of 
the power produced by the pressure id' a column of water such 
as would exist on the- bottom of a vessid to work a small 
hydraulic engine, and so do away A\dth the necessity of a steam- 
engine altogether. 

In order to render the operation of this method of .steering clear, 
we will first show how the pre-ssure of water on either side of a 
piston can be matlc to operate upon a tiller. The folloAving dia¬ 
grams will show th(5 method adopted in the. Arhillat, which has 
Been fitted by Admiral Inglefield. ’’I’lie diagram is not drawn to 
scale, but is pu^o.sely cxaggciuted in order to remder the prin¬ 
ciple self-explttining. c & are two cylinders, each connected 
with the hydraulic engine by a pipe, a, a\ r, p' are two pistons 
connected by one piston rod. H is a carriage sliding on the 
tiller, but connected with*tho centre point of tho piston-rod. 


It is evident tliat if water be forced in at a', and abstracted 
from A, the pistons, rod, and all, must move towards a, and ptce 
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rrr.'tit, carrying the tiller Avit.Ii them. All that is now Avantiilg is 
thi; engine AA'hich is to force the water into the cylinder. 



Tt is (viilenl that. Avlu-thcr the engine used for the jnirpose he* 
a steam or hydraulic one, its distanci* from the tiller is a mutter 
of iiu conseipu'uce Avhile the euinmuiiication is kept up hy the 
])ipes A and a'. Tho hy<lranlic. engine is su small that ii can he 
jilaced on the ship’s keel immediately heloAV the floor of tin* 
engine-room, Avhero it is su]>j)lje<l Avitli water hy tlie Kingston 
A’aive K. 

We must now endeavour to .shoAv hoAV the engine acts upon 
he tiller, and in order to do ,so clearly, iigaiii take the liherty 
)fdis ,, " . dri ■ ,, to ;ale, id sulistitntii, , of our 
own. It is evident that Avere tho pipes a a' continued to any 
distance ami then joini'd to a ])recisely similar ajqiaratus as that 
represented, and filled Avith water up to tin* pistons on either 
side, Ave should, owing to the incompressihility of Avater, have 
a ]»ract.ically rigid communication from tiller to tiller ; and sup- 
jtosing one to he under tlie (‘iiginc-rooiii floor, it is clear that if 
we can luoAe that one the tiller on ileck mu.st takt* up a corre- 
sjiondiiig position. ’J’his ]>iiiiii])l(‘ has heen ajiplicd to tele¬ 
graphy years ago, and i.s ]>recisely the ])rinciple by Avhich thi.s 
apparatus ojierates. One furllier diHie.ulty only remains to bo 
consiiU'ied. The tiller at the stern is hampered hy the resi-st- 
ance. of the water against the rudder, and this resistance, when 
the ship is moving rapidly, hecoines very considerable, therefore 
the ]»ower required below must ho cousiderahle also. This, 
hoAvever, is supplied hy the small hydraulic engine, the modus 
ojuroiidi of Avliich Ave Avill emleiivour to explain. 

Fig. is a repiv.si'iitatiou id' the engine u.«ed in II.M.S. 
Jehi/hs. i) is the cylinder, v the slide valv(* fitled ju.st 
as in n steam-engine. The black jiortiou indicates a solid 
piston, A, )»orne on a hollow pi.ston-rod, u n e, which, in the, 
])resent ]u).silion of the piston, e\teuds the length of the black¬ 
ened line. Either end of this })islon-rod Avorks Avater-tight over 
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the ends of the tubes a, a'. At E,, there is a stop, as shoAVii hy 
the black line, preventing any communication between the 
waters in the pipe lying on either side of it. Now, the pipe** 
being full, ana quite isolated from that in the pump cylinder, it 
is eAddent that at each movement of the piston the contents of 
E B Bj are transferred from one side of the tiller cylinders to the 
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otlier, and the tiller compelled to move to a corresponding 
extent. It will be seen that the water within the pipes remains 
constant, is only moved from side to side, and has no connection 
with that in the cylinder of ilie pump. 

Now as to the power of the pump. Admiral Inglefield cal¬ 
culates that the water, at the depths at which a Kingston valve 
will ordinariljy^ deliver it to the engine, will give a pressure of 
1011 ). on the inch. ^J’he urea of piston, therefore, supposing the 
supply to 1)0 free, is the sole limit, of the power of tlie puni]). 
For a radius of 2 ft. (> in. the Admiral it would amount 

to CO tons. This amount of power would, it is (“videut, .seldom 
become neccs-sary, and the inventor has ]>rovid(*(l .a means by 
which the quartennasteis, hy moving a single lever on a di:ii- 
plate, is able to “ adjust the pow(‘i‘ fur a five, ten, or lifteeii knots 
speed.” 

The engine is connected with the pilot-house, or any other 
reipiired part of the ship, l)y a simple .system of rods and gear¬ 
ing. Fig. 4 represents the miniature wheel hy whieli the .ship 
is steered, which recpiires no moi-e. luive than a child e.an exert. 



has of late years been the subject of numerous and extended 
researches, which have so greatly increased our knowledge of 
these interesting bodies, that we are now able to arrange them 
in various well-defined aeries: those hydrocarbons which are 
closely allied to one another, both in composition and in proper-, 
ties, forming distinct groups or series. 

Fiaar Seri KB, Ch11j7i+2. This series to which the name of 
]Hii-aJfins has been apjilied consist.^ of saturated hydrocarbons 
having the general formula, and they may he regawled 

as the hydrides of the positive radicals of the methyl series. 
Hofmann (‘ Ih’oc.. Hoy. Soc.’ xv. .^>7) has ]>ro])o,^ed that tliis scries 
should he distinguished hy the termination one: thus methylic 
hydride, or marsh gas, Ull,, the, first iiiemher of the series, he calls 
mdhmu’, the hydrocarbon el hylic hydride or methyl, Callfl, 
dhtnir, and so for propane, ipiartane, (juintanc, itc. The first four 
members, namely, methane, ethane, propane, and quartam*, are 
gases at ordinary temperatures ; most of the others are liquids, 
hut those containing twtsnty carbon atoms or more are crystal¬ 
line .solids. All these, c.ompound.s are distinguished hy their 
chemical indilference, exhibiting, as they do, the characters of 
perfe.c.tly saturatiid c,om]>onnds, and being attacked hy oxidis¬ 
ing agents only with great dillic.ulty. With bromine and chlo¬ 
rine iliey form suhstitution conqionnd.s. Scliorlemmer (‘ Proc. 
lluy. Soc.’ xvi. ;>4 and 1307) divide.s the paratlins into four groups : 
1 . Those in xvlnch each carbon atom is diretdly as.sociated with 
at most two «»t.lier carbon atoms, .and which may he rejwesented 
hy Ji chain consisting of a sulliciciit number of the group CHj 
terminated at each end hy (JITj,; thus the hydrocarbon, C.Hio, of 
11 Ji 11 11 


this grou]) would he II — U-U —C-O-ll 

I I I I 

JI H JI H 


OH, (GlI,) 
OH, (OH,) 


2 . Tlio.se in wliich mie cai’htni atom is associated with three 
carhi>n aioins, or in which the groiq) i.so])ro])yl occurs once : thus 

H 


the hydrucarhoii ('^l[jj, of this group would he ligC —C —Cllg 


The old wheel worked the rudder hy main stixaigth ; this merelv 
acts upon a valve wliich calls in the assistance of a jiowerful 
auxiliary' force, which gives no further iroiihlc lluin that of 
telling it what to do. 

IIYDIUZOANILINF, This base is 

pepared hy the action of sodium amalgam on the nitraniline 
from diiiitrobenzol. It forms bright yellow needh-s wlii<h 
melt at about 140". It i.s sparingly .soluble in water, Imt re.adily 
in alcohol or ether. It forms crystalline salts with nitric, sul¬ 
phuric, and hydrochloi'ic. acids. 
liVDJilDFiS. [IIvDRoiJAimovs. J<’irsf S('nr.% K. 0. S.] 
HYDRTNIDIC ACID. Diuxlndol. fTNixn., E. C. S.l 
H yDROBENZOKt ACHk | Bknkolkic Acid, E. C. S. 277.] 
HYDROBENZoiN, compound is 

formed by the action of nascent hydrogen on henzoie ahlehyde, 
and may be prepared by treating an alcoliolic solntiou of the, 
latter witli hydrochloric acid and zinc. When pure it crystal- 
lizcs in large rhombic jdates, which are insuluhle in water, hut 
soluble in alcoliol and in ether. It melts at ItJO", and ilistils 
above SlKP. Ordinary nitric acid converts it into benzoin, ami 
the concentrated acid into beiizil. (Zinin, Ann. Glicm. Pharin. 
cxxiii. 125.) 

HYDROBENZUmC ACID. [Htppfrtc Acid, E. C. S.] 

HYDROBENZYLURTC ACID. [Hippuiiic Acid, E. (k S.] 
HYDROBEKBERINE, C 2 „Il.,iNO^ 
loid is produced by the action of nascent hydrogen on herherine. 
It contains a molecule of hydrogen more tlian berberine, and is 
reconverted into the latter by oxidising agents. It forms colour¬ 
less, flattened needles, which appear to belong to the monoclinic 
system. With acids, it yields definite compounds which are 
mostly crystalline. (Illasiwetz and Gilm., Ann. Chem. Pharm. 
li. 191.) 

HYDROCAFFEIC ACID, Tin’s 

formed when an aqueous solution of cafteicacid is treated 
with sodium amalgam. On acidulating the product and agitating 
It With ether, the acid is dissolved by the latter and left on 
evaporation as a crystalline mass. It forms colourless, rhombo- 
nedral cryBtals which ore soluble in water. Its salts arc iin- 
cr;^tellizable. (Hlasiwet^Ann. Ghem. Pharm. cxlii. 3.53.) 

HYDROCARBONS. Tliis numerous class of organic sub¬ 
stances, including all tlie compounds of carbon and hydrogen, 


C 1 I„ 

” |cir\cH.).• "’hicli (‘.ontaiii iso])roi>yl twice, as 

K 11 

di-i.st»i»roj»)l, or lelraim.thyl ethane, Coif,! = ll.,(.’ —C-C-CIl, 

Cll, CH, 

I Oil (Ch!*)'*’ f^arhon atom is a.sso- 

ciated with four ()t.lnn>, a.s in dinudhyl-diothyl methane., or car- 

11 cir, H 

hodiiiiethyl-difthyl, i'vDio = II 3 C — — (! — — CH, = 

11 (Rl, 11 

CilalTi,) 

C (t'Ha ).2 ' Dimethyl-dietliyl nn^ihane Is the only niemher 
CH,(0ll3) 

ot thi.s group at pre.sent known. From the.se examiiles it will be 
•seen that all the iiarailins having a liigher formula than 
admit of two or iiumi isomeric inodificalions ; whilst methane, 
Cllj, ethane, C’aHn, and pro])aiie, only admit of one 

modification, as may he n-adily seen l)y developing their for¬ 
mula) slriuturally. 

Second Seriks, Ghjiuva. The memhors of thj.g 

series, wdiich differ from tiiose of the la.st in containing a mole¬ 
cule of hydrogen 1(>sh, are dyad ladicals capable of uniting 
directly with a molecule of a haloid such as hroniine or chlorine ; 
also when treated with excess of strong hydripdic acid they take 
up a molecule of h}'drogen and become converted into tlie cor¬ 
responding parallins. In chemical nomenclature they generally 
take the termination yUnv, as cikxjlmc, CjH,,,, although Hofmann 
{he. cit.) has proposed ene, calling CaH^, ethene in.stead of ethy¬ 
lene. Like the paraffins, the higher menil)er.s are solid at the 
ordinary temperature, the lower gaseous, and the intermediate 
ones liquid. If it be remembered that the olefines only differ 
from the corresponding paraflins in containing two atoms less 
hydrogen, it will bo readily seen that, like the paraffins, the 
higher members admit of numerous isomeric modifications. 
Only a small number of these have, however, as yet been ob¬ 
served. 
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Thibd Seeies, Of tlii. smc'H nine memliers are at 

present known, namely 

Acetylene or ethine, CjHa. 

Allyicne or propine, (U|r 

CJrotonylene or (pnirtine, 

Valerylene or (luintine, 0,1 i,,. 

Hcxoyleiui or hoxiiie, Oflll,„. 

(Rnautliyli<leiie or 

Decenylene or dcciiK-, (-i,,! I ,s* 

The imruher of isomeric Ci.injtouiid < iii this scrio-^ al jov-cnl 
kin.wn i« only lw,.-iiiall,vl, roll,,,. ™ 

an.l rulylena, iHon,,.,',.- w.tl. <l,r,.n.vl,.n,- i - ^ 

carhuiiH of this Heries stand m tl) of ivialu.n to tl < 
of tlKi vinylic series as ethylene doe.s 1.. . IhN lic } 

comhine directly with hytlnodic aea ,1■ 

forming compounds isomeric with the di-jodide.s .in«l 
mhies of the olefines. . m- 

bv the ceneral name ol ttil 

nJoperty of Wn« n„.,lily .:>n.v,' -I ‘"i" 

iatimw, and tliese into olhcis; ml ail at last jicl, 

j'-T ’""r"" 

aeiica of hydrocarbons includes bcn/.ol, C„ll„ and ils lumioloxm s, 
Suol, xyil, cumol, &c. h’nnn th,, strucUn,' of H"- '"■,,•^,1 
molecule; which has heen already I 

27r>l, it will he seen that neillicr benzol, lu" tolnol, <- ,ih, 

which is methyl-benzol. (U1. (< HI,,), iulnuts ol '7'';"';. ‘"V''; 
cation, as the fonnev is jierleetly svmmcirical, and in toluol tin 
substitution of tile, methyl semimolei ule l„v ' I*' 
may take place iudilleivntly m any p,ut ol lln- ch.un , llu 
S h.ydrocarl,on in the scries C.l ,,,, ‘"''V , >'owey.u, haw 
Bcvcml isomeric jiiodificatioiiH. hthylheii/ol, ^ '‘V 

tin, rational formula, (1„11,„ and so has .y ol or dtmetl J / , 
O H init this again a<lmds ul three isoineiic moditi- 

e&i,to tho relative posilion ol Ils;'-*' 

E. 0. S.]. The next member, ( uHia* adimts o^slill moK 

numerous isomeric moditications: projiyl hen/ol, | 

isopropyl benzol, | CJi^^CIb,),,, 

I CflH^ ((.jjlla) irimetbyl benzol, C,, 11 all b:i\e 

thflbrmula, CJl,,, whilst Ibe two latter admit of three modili- 
catioiis each, arc,irtiing to the relative iiusitions ol the suhstitulef 
hydrogen atoms, making in all eight isonn.m. mo.lihcidi^ 
tlie ammatic hydrocaibon, ( 'Jl,,. n a similar iiuinnei, nn i - 
rolls modifications of the higher niemhersol 

of existing, ullhough hut compiiratively lew ol tlnm ha\t as > i t 
been prepared. These, liydrocarhons pos.sess llie eliaracteristic 

property of yielding nit ro ..comi..anids wlam treated 

Mitli nitric acid, that is, of having one or more, oi their liMliog. 

replaced by the grou}),m), ; an.l these 

treated with powerful reducing agents, yield l.ii.ses. Thus h(.n/ol, 


treated wutli poweniu reuuoiiig ago...,-, Tis.-.- , 

C.H., forms iiiliohenzol, (!„H.(NO,), and dinmulK-nzol, Cj, U 
(^OA, whicli are transtonned liy rednemj! accnls into .umd,- 
WJ or aniliue, C„1I. (Nil.), and <liaimlolK.nzol ..r pb^ykjw 
diamino, C.H., (NH,)„ rcspcdivcly. [T.KS/.or., J,. I. b. -,.i, 

“sixTn“sEiUE^’ah,»_8. Tim (,nly hydrocarhous of this 
series at present known are pheiiylene, C-oD,« ciiinaiiieiie, 
and its isomeride, melacinnamene. i r 

Seventh fc^EiuKs, The onIv known meiiiher of 

tliis series is cholesterene, C.«,ll.,a, lormed h.v the ahstradion ot 
a molecule of water from cholesterm, ) V* , . . 

Eighth Series, ( :«1 L,,..The, only one of this senes wlucli 
has been studied is napfitlialeiie [NaviithaIiEne, E. L. E.J. 

^ ^INTH Series, CnHan^u- Three membfua ol this senes are 
known—namely; diplienyf, «liben7.yl, 

fDiPHENYL, E. d S. 766, and Dihen/yl, E. C. fe./.»4]. 

^ Teotb Semes, Only slilbcne is known m tins 

““tovEHTH SEMES, Tl.c three members of Uiis 

scries are anthracene, cjli^ paranaphthalene, C„H,„ and 

'*^No%ompomdB having the composition 

heen observed, but pyrene, C„H,„ and ?“^^1! 

phenyl, probably belong to the eenes, 0nH,~4t89f wtd chrysene, 


r U tn the scries CnH„n-a*. (For more detailed inforrnatmn 
oirthSsubject we must refer our readers 

SuTiplement to ‘A Dictionaiy of Chemistry,' by H. Watts, B.A., 

F H.?i. &c., and to ‘ The Cliemistry of the Hydrocarbons, by C. 
^plinrlpmiilGY JoHY. CIWKlfl* ^*0C. XXV* 425.) ^ 

C„H,NO This com- 

pound is prepared by the reducing action ot zme and hydro 
ihloric acul on nitropheiiyl xiropionic acid, and separates on rtie 
tmiiinatioii of the reaction in colourless ciystals which resemble 
llu amide.s in their .heniical relations When purified bpe- 
l»e.'ite.l crystallization I'rom alcohol, hytb’ocaibostyrol melte 
l(J»r and distils without dcconniosition at a higher tempuatuit. 

It is almost insoluhh- in water, but nio.leratelysoluble m d 
and ill ether. (Buchanan ami Glaser, Zcits. Chou. V. 1.J4.; 

11 V 1) ItO U A il B O X Y LIC A( TDS. [llnoPizoNic Acid, 

F C 1 

"liYJmOftATUHUM, JlYimorEUicAiiDiuM, IIydropb peri- 
c-ARbri, dT..psv of the niemhranoii,s sac that surrounds tlie lieart. 

IIYDIIOGAKOTIN, C,«ll,.0 iCJlM, 
root of the cnriol, together with carotin. It; crystallizes fiom 
i-.lcohol in colourl.-ss plates, and irom ether m rhombic pnsms, 
which melt at 127“. H is tasteless and inodorous, anti dpsolves 
in alcohol, ether, uml caibouic disuluhide. With bromine ami 
chlorine it forms suhstitution inoducts. (Hiisemaiiii, Ann. 
(Jhnii. cxvii. 2<H»,) n o i <*n i 

11VDKOGOUMARIG At TD. ftouMAUiN, E. 

11 VimOGOUM AltlN. IGoumakin, E. S. col. 041.1 
irVimOGBOGONll' A(li>. IRiitiDi/oNiu Ai-ip, E. G. S.] 
ITYDBODYNAMKkS [Ki.ow of Fluids, E. t. b. , I'll'. 

CIIINK'.S, klATIlEMATK.'AL, K. S.j. i.-r i 

il YDllO-EXTRAGTOK is another name for the ceiitriuigiu 
drviii'f macliiiie [DiiYiNo iMaohink, F. tk yol. in. col. (WC.-, 
Gfxtrifuoal Mai'hine, E. (k S. col. 477J. In (xwyiines 
hydro-extractor (i.s7l), the articles to be- dried are placed in 
a basket wliicli rests on the ivvolving apparatus, afiording a 
convenient mode of l ephu-ing a dried tiasket \ J/‘'*1 
thereby saving time ; this is lunployed in some sugar ‘ 

for drving sSgar, and in breweries tor drying spent ho .n 
A nother form, 1)V Haigh and llisiton, is used lu tlie A\e..l 
Hiding clothing district for drying wool. 
llYI)!U)FblU)Hl(! AGll). FiiUounvDRTC Acid, E. I. fe.| 
mliUOGBN,' SBEUTBUM' OF. [Spectrum Analysis, 

^ 'iVydIiOMATsI IY, an old suiie.rslilion relating to the divining 

power of certain springs and rountains. . , , 

11Y1 )U( )Mlyj'K H. H i.- wi'l 1 known that in levying the dill j 
upon spirits the strength is estimated l>y means ot fci.ykess hydiy- 
melor IK. G. v..l. iv. eol. 7H2| accompanied hy bykess lahkb. 

A b'.w veaiN le.o Mr. Oertling, the well-known mstrumeii 
milker I'ead a paper helbre the British Association pointing out 
thiit tlu' instrument ami the lahlcs had been eemstructed upoii 
dillerenl formnhe, timl are not iii luirmony ; also that linn .i 
.IclVelsin the actual forin of the instrument causing ooiisnlei- 
al.le amounts of error in the estimation ol the strength ol tli'‘ 

"’^'BAMUlOMimiA IIydrop.s uteri, or dropsy oC tlie 

llYDHOrATUY (from iJ5i.jp, water, and wclflos, allectioi). 
Tliis word means ihi^.imtcr-curejor wdiioli the better term won i 
hci hvMmirm- Thu tvcatmcJit coiisiats m the oopiowz w* 
c old wider fur drink nndforeaemdappUciitioii,.togethcr ^ 
by sweating, and regulated diet, clothmg, and exercise. H ®j 
wliirli would lie vowerlul remedies in the f “5 “‘■'J ^ 
nmetitioner using them with 

ioiue to Ik: applied in estahlishmentaM which‘’“L 
the advantage ot being controlled instead ol being J 
adviS. tYc details of the treatment it is nnnee^ry 
descrihe : hilt it may he staled as a „n 

jierspiration and ipiick change of the fluids of 
fi-oin tlie use of tlie water itsell, and from the 
fresh fluids ot a mote wholesome kmd n™ 
throindi the use of a regulated and wholesome ihetaiv. It snom 
&e obse.-ved,that tvaler applied I® 

to parts of it on sheets, or nn rags, soon warmed by tfic^ 
itself and then softens and relaxes the skm, as water ojigMi J 
applied warm would do. The 

S is most applicable are chronic iiialadies, due to some poison 
generated witiii the body, such os that of gout onbeu^^w. 
^'he persons who derive most benefit from itJ>elong to to 
class M those who frequent with adyantage^ Ae fo^ffl P 

This, i^d oW like 
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Hiothods of cure, have also an advantage in dealing with cre¬ 
dulous, idle people, and those hypochondriacs who are least 
distressed in mind when most under guidance and controL 

HYDROPIPERIC ACID. [Pipebic Acid, E. C. S.] 

HYDROPIPERONE. [Pipebic Acid, E. C. S.J 
HYDROQUINONK. [Quinones, E. C. S.J 

HYDRORACHITIS (froni u5«p, water, and. the 

spine). This defect and nmlformation of the spine, called also 
s})i 7 ia hijidaf qmwm', hydrocele qnnnlis, and sjmial dropsy, coii- 
Bists in a congenital want of union hetAveen the two nalves of 
the body, with the I’onnation of u tumour containing horous 
fluid, in some part (usually the lower portion) of the. s])inal 
column. The tumour is covered hy the skin, but reijuires to he 
rotected hy some firm shield from external injury. The 
isease does not admit of cure. Most of tin* (diildreii who 
are horn with this defect die Avilhin a few hours or days of 
their birth ; hut some of eitlier sex attain to tlie .adult age, 
and enjoy good health. 

nYi)flOSALl(JY.LAMIDE. (SAUiYDnAMiDE, E. C. vol. vii. 
col. 240.] 

HVDiiOSTATJO TES'l’, a famou.s hut m»w disused test 
for deteiminiiig through tlie floating or sinking of the lungs 
ill water, Avhethe.r an infant found dead had been horn alive 
or not [Infanticide, E. (J. vol. iv*. eol. 

1L Y D R 0 X A M Y L K N E - A M M (.) NI U M, O 

The chloride of this base is ]>rodueed by the 
aid ion of anmionia on the hydrochloride of amylic glycol. Tlu' 
free hase is an oily lii|uid boiling hot ween J(i()°aiul 170'', aiul 
dissolves in water, yielding a strongly alkaline sidution. (\Vuil/., 
Aim, Hhnn. Pharni. t<iip. vii. <S0.) 

IIYDROXYEENZY LI' lll(! ACMD. IHiPiu'urc Acij», 
E. a S. col. 1270.1 

JIYDROXYLAMINE, Nil./) NfTJTo (A'//./g. M’his 
base, wliich may he, ri'garded as intermediate hetweeii ammonia 
and ummonic hydrate, is prodiiei'd by the action of soilium 
amalgam, or tin and hydi'(.>enloj'ic acid, on ethylie. niliate, niiric 
or nitrous acid, or an alkaline nitraU*, or nitrite, es]K‘<’,ially the 
ainmouic salts. llydroxylamiiie is very volatile, ami easily 
decom])osed, so that it has only hemi obtained in .solution. It 
omnhines readily with acids, forming salts whicli, as a rule, 
crystallize AVidl. These dccojiipose Avitli sudden evolution of 
gas when heated, and also when boiled Avith a solution of 
liotassic hydi’ate. 

l)it‘tliijlii\nlro,c]ihwiini\ i\ II,^ NO -- N‘(t -2 llr ,)'2 '**’ 

NEigllo is jirodneed along Avith liyilroxylamine 

and other bases in the reduction of ethylie nitrate by tin and 
liydrochloric acid. The free base lias been obtained as a strongly 
alkaline syrii]) Avliich dissolves easily in Avater. Its salts erys- 
lallize well. (Losseu, [2J i. 5.51 ; Maumeiie, dninpf. 

I'nul. Ixx. 147 ; Fremy, Oompt. Jtnid. Ixx, 12D7; ImdAA'ig and 
llein, (jhcin. (ics. Ihr., 18GS), 071.) 

11 YDROX Y L V ,IIEA, caJ,N,0., {P.jr,A\0,). TJiis sub¬ 
stance is produced by the tiansforiiiatioii of the. hydroxylamiiie 
cyanate, formed Avheu solutions ol' liydruxvlaiiiiiie nitrati? and 
jiulassic, cyanite arc mixed. Tt is very .soluble in Avatcr, ami 
easily in hot alcohol, from AA'hicli it crystallizes on cooling in 
colourless needles ; these melt at about I’.iO'*, ami are readily 
decomposed hy boiling Avith a solution of ])otassic, hydrate, 
aminoiiia being evolved. No comi)ouud of the urea with an 
acid has hitherto been obtained. (Dressier and Stein, ZviU. 
Cheni. V. 202.) 

HYDURILIC ACID, (27/D/',(>,„). This 

acid, belonging to the uric acid group, is formed hy the action 
of heat on dialuric acid. It may he prepared l>y heating 
nine parts of dialuric acid Avitli live of glyceriiuj to 150*' until 
the contents of the flask hccome solid, and then removing the 
glycerine, Avhich acts merely us u solvt'iit, hy AA’ashiug the pro¬ 
duct with Avater. The yellow poAvder thus ohiaiiied, Avhich is 
file acid ammonic hydurilat(‘, U converted into the co]>per salt, 
and the latter decomposed by hydrochloric aci<l. The* pure 
acid crystallizes from liot water in minute, colourles-s, four-sided 
prisms, which are only sparingly soluble in alcohol or water. 
When heated with ferric chloride it yields 09'ijhydnrilic acid; 

nitric acid it yields alloxan, vioJuric acid, violantiu, and 
dilitiiric acid. Hydurilic acid, whicli is hibasic, forms numerou.s 
^yatalline salts. (Schleiper, Ann, Chem. Pharm. cAri. 11 ; 
liaeyer, Ann, Chem. Pharm, cxxvii. 11.) 

HYQEIA or HYGIEIA (from sound), a synonym of 
health. The term hygma was applied by the Greeks to a 
plaister, which was also called/)ana(j«a, and the plaister of the 
three brothers. It is described in the writings of Aetius. 


HYGIEINE, that part of methcdical medicine AA'hich prt 
scribed rules lor the iireservation of healtli. 

HYGIENE, the name now given by general consent to th 
schmee and art Avhicli have for their object the prevention of dii 
ease and the preservation of health. Wlien this science and a] 
deal Avith individuals, they arekiioAvnas7'mtaf(i IJygUne; vvlie 
AA'ith commuiiiticH and nations, as Puhlic HygUne; and Pubh 
Healthy Pixeeidivc Mcdidnc, kianitarg Science and Art, are tliei 
synonyms. When soldiers are tin; objects of their care, theyai 
known as Military Hygiene; Avhen sailors, Naval; when th 
great industrial ela.ss, Indnstrial. Again, Avhen the mind is thei 
object, men s]>eak of a Mental Hygihn\ 

But .sonudimes ilygieiu* is regarded as a pari only of a lai^ge 
science Avliieh, being devoted to the service ol the State, is know: 
a.s State-Medicine, (the St<(a(sar::iieH:Hndii of the (h‘rmans, L 
Medeeine pul)lif/ne, ax palitaiue, of tlie PYeiich ; the Medical Jurii 
prudence .—as Paris ami J*oiil)laiu(uo used the tenn—of tli 
English). The associate of Hygiene in this larger science i 
Porensir Medicine, or the Medical .Turisprudence of modev 
writers. Social Science, ax Soeioloyij, fir Statistics, Avheii this ten 
iii lightly used, claims to be still more com])re}ieiisive thanStaU 
Meiiicine, anfl to comprise it as one of its leading divisions. Th 
Cfifles of hiAVs and administvativc organisations by which nation 
]u-otect the health of their subjects, are known as Medical Polict 
Hi.stni'ii, The ]>ivveutiou nt' disease, us distinguished from th 
[ cure of it, Avas a very early object of human solicitude. Th 
j great social oi-giinisers and legislators of ancient times gave t 
such priuci]des fif llygi' ue as Avere knoAA'ii to them the force c 
j hiAV .‘lud the sum tioii of redigiou, and, sooner or later, all tl» 
uatifiiis that have gioAvii ]io]mions and rich huA^e spent inone 
freely, and c\fii lavishly, on tliose great engineering work 
which experiencf* h.ad sIioavii to Ik* essfuitial to the preservatio 
<4 healtli. There, is refison, tno, to believe that, under luoi 
than one mythical act of self-saerifieing lieroism, Jincient histur 
cmieealed great AVfuks of drainagi*. ami clejinsiiig undertaken h 
]»ulilic-.s|iirited j)erson.s at their oavu cost. Nor liave the ])eop] 
themselves, recfigiiisiug in health tlie. main-spring of bodil 
strength and meutid ellieieucy ami the prime source of comfui 
jiiid ciijoymciit, Avilldield their symjiathy from the poets Avh 
sang its praises, or from tlie priests avIio decreed to it, as god i 
goddess, divim* honoiiis. 

Of sanitarv legislation, umh'V religious sanction and sacerdob 
administration, the laws of Moses (with their ablutions, the 
food-ri'.stric.ti oils, their seipiestratioii of lepers and purilicatioi 
of lejiroiis jiersoiis and lionse.s, their prohibitions of nianlages i 
eonsunguinity, !ind, as some think, their rite of ciivunicisic 
itself) are a gooil examide. Of sanitary engineering works tl 
ruiuefi ac.<)ueduct.s, balhs, drains, ami scAvers of ancient Ron 
are .stamling monuments. Aniojig sanitary myths may perhai 
be-classed the labours of nercule.s and Theseus, and the sel 
sueriliee of (hirtius ; ami it is not unlikely that under the stoi 
of the comely chihlien of Niol'e, slain by Apollo, lies concealt 
till* aiTOAA's of a destructive ])estile,uce that did not spare il 
strongest or the fairest. Of divine hoiioiir.s jiaid to heult] 
the goddess Jlygeia, or Hygieia, daughter of yEsculajiiue, an 
gram h laugh ter of Apollo, \>(lspring of the jxnthrojmmorph. 
poetry of Greece, is a notable, iiistauce. Hoav some nations, 4 
the juicie.nt Persians Jiiid Spaitaiis, aimed at conferring on u 
th’eir ])eople the .strength jind hardihood needful for Avar ; lio' 
the Atheiiiiuis encouraged ami reAvarde«l feats of strength, iigiliL 
and skill; hoAv naturally Ave in Ihighmd take to sports iiiid game) 
how Geriuuiiy has found it to her jidA^iiiituge. to practise, gyn 
j nasties ; and yet Iioav strangely hodily cultun* has been, and i 
neglecti'd hy many modern mitions, till readers of history know 
This preventive sci(‘m:e, Avhich legislation, religion, and soui] 
loliey ihiis encouraged ami enforced, aatis not likely to he ne.j 
ccted hy those avIio mUide dise-jise the object of their study, an 
the sick the. subjects of th(*.ir Ciire. Accordingly Hippocrate 
justly styleil the lather of physic and prince ot’ physicians, 
Ibiiml to liavc given at h?ast as much jd-tention to the cttuse.s ( 
disease tluiL belong tf) tlie domain of Hygiene (to the weathc 
and its changes, the seasons and their charactenstics, drinkin 
Avatens and their properties, soil and locjility, AA'ith their inllii 
ences) as to the symptoms of diseases, and the liistories c 
maladies, endemic and epidemic. And it may he truly assertc 
of the treatment he adopted, as of inucli of Unit prescribed, i 
later times, by Celsus, that it consisted rather in the use of rc 
medies taken from the armoury of Hygiene— of baths, frictiom 
inunctions, regulated exercise, abstinence, and appropriate foo 
and drink —than of drugs. In proportion as active and efficiei 
medicines came into use, the treatment of disease lost this ii 
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primitive charact(^r, to the injury of ilie seieiice imd art of 
Hygiene. Thus ciiiciioiia hark, wJieii it came to be emj)Ioyed in 
the treatment <»f intermittent and remittent fevore, took the 
place of tljeextcnial n])plication8 and dietetic regimen which 
were, adapted to the cold, hot, and pweating stage's of those dis¬ 
orders, and also of the frictions and exercises calculated to in¬ 
vigorate tlie body during the interinissioiiH. revival of 

Hygiene in modern times, due, in some degree to our lesseiu'd 
confidemre in drugs, is mainly to bo ascribed to the lessons taught 
usby tliosc authoritative^ sclioolmaslei-s, jdagiies and pestilences, 
ami especially by cholera. 

The history of Hygiene among the existing nations of Europe 
is one of slow progress, fiom frwpnuilly iecniring famines and 
testileiices, afflicting ]ieople living unsettled and insecure lives, 
iaraBsedby tyranny and war, in i ()untriesim]K ileclly <-ullivat,e(l, 
on damp soils, inw'malid dwellings, dirty, ill-fed, ignorant, eare- 
lesH, credulous, to that best result and truest ti‘s|. of civilisalion, 
a sound mind in abealtliy body. 'J'liis ])n)gres.s, rapid in some 
countri(?8, slow in olfiers, reh'/ising lirsi this class and then that, 
from the bomls of ]iliysi(;al coniiptioii, ridding (lie ]»e()])le tirst 
from one jjeslilencc ilien from aiiolli(*r, is due nut to any 
one cause, but to ni/i?iy. ,;\giiciiltiii<* .and InirtienJlim', com¬ 
merce and tlie useful arts of life, ]>liysiolngy and medi»‘.iiie, 
architecture and i-ngineeniig, shitistics nnd legislation, ]trogjes- 
sively improving, and c<t-o])erating moie and more with eaeli 
other, have led healtli in their train. 

Tluj health-history of Engluiid conforms to this dtjscription, 
though it lias Rome siteciul characters <jf its own, siuh as tlie 
sweating sickneas in earlier times, and eei tain sanitary discoveries 
in these later d.'iys. Ijclbre tlu' middle of the, J4tli ceiitnry, 
England avub being eon.^laiitly se(inrg<*<l by famines, e]»izo<ttie8, 
and human e)tidemu‘,s. 'f’hns, iu the llith century, we have 
notices of niuettjen famines, eight ejiizoolies, or cattle jilague.'^, 
and twelve humuii <*pi<lenii(‘s. Ague w.as epuN'iiiic in 
the year 1230. The I4tli <’eii1iiiy wa.s made menuMable l»v 
the Black, Death, which, (uiginating, as it i,s thought, in ('hina 
many years before, spnvad tliiougli A.-'i.a .'iiid Eur»»jte till it 
reached Engluml iu I34H, giving rise, liere as elsewhere, to an 
uncxam]»leil mortality. Tlie loth centiuy ami the first half 
of the Hith, witneRsed live, attacks of the sweating sickness, ' 
jiustilimt sweat, or English ephemera, M'hicli made. it.s tirst 
appearance in 1485, and its last in 1551. Tlie names given 
to it show that it was thought to be an Eiigli.-b jiialady ; 
and Cains laid it to the charge of “the iuLem]K*rance or 
exccFaive diet of Englaml.’’ One of the la.st years of llie Jdth 
century (1593) was marked by the outbreak of tlie oriental 
plague, which revisited us four linu's iu the JHli century, 
making in all live attack.s, of wliicli tin* fnial one iu 10(15 
was by far tlie, most fatal. Its disajijH-Hranee (Voiii England 
has been wrongly ascribed, as is proved by Dr. Guy (‘ Public, 
Health Liicture v. ]). lit), rl.snf.), to the gre.at Eire of London 
in the following yeai-. I’lie Idaek tleath, the sweating .sickness, 
and flic plague, having successively appeared and jiassed away, 
ilicre still rcinaine-il to be eiicrmnlered and .subdued, .scurvy, jail- 
fever, and small-pox, with many otlier diseases ludieved t(» Ik; 
nuieiiable to ]>revcutive tre.iiLiiieut. The prevention and cure of 
scurvy, the special .scourge of our fleets and armie.s, of the jail- 
distemper whieh had hara.ssed us and our annameiils for four 
centuriciB, and of the RmalI-])OX, of which we. had had at U-a.st 
ton centuries of most painful experience (to vvliich we mu.st jald 
the oiice-niy.steriou.s Devousliire colic.}, are, the great Riinitary 
triuin])h.s of one generation of men living here, iu England 
towards the end of the 18th cent ury ; between 1707, when Sir 
Ge.orge Baker traced the c.olic ol‘ Devonshire to its true .source iu 
ilic poison of loud, and 17l)0, when vaccination ni.ay be, said to 
have been introduced among us—in this jieriod of le-ss than 
thirty ye,ai'.s, lead colic, scurvy, jail-fever, and sni.'ill-iiox received 
their death-blows, and wer<-, jmt in a lair way of being utterly 
rooted out from among us. With scurvy there ]ui.s.sed away 
much dysentery, much fever, many foul sores and ulcers ; with 
the colic, one form of palsy ; with small-jjox, much blindni'R.s, 
dcafne.8S, and deformity ; with the jail-distemper the perilous in¬ 
fliction that had so often broken the bounds of its birtb-jdace to 
carry destruction into our courts of law, among our own nn- 
otlending inhabitants of towns and villages, and into our very 
fleiits and armieB. That part of the IDtli century which has 
already run out has witnessed its attacks of cholera, and profited 
hy them iu the form of sanitary legislation, constantly improving 
and extending, in its registration of births, deaths, and marri¬ 
ages, in purer supplies of water and better drain^e, and in at 
least one oonsiderable and fruitful hygienic discovery—th^ 


origin of dysentery, typhoid fever, and cholera, in water pol¬ 
luted by human excreta. The rude instinct of our ancestors 
which traced the w orst of our pestilences to poisoned water has 
iK'on show’ll to have had a foundation of fact ; but we have leamt 
that w’hat they charged against Jews, doctors, or unpopular 
govemments as a crime, nmlly lay at the door of their own i^o- 
junce or negligence in allowing the offensive refuse of their 
dwellings to pollute their wells and sti’cains. 

With the exce,])iion of the special di3coverie.s that have 
emihled UR to bain.'<li scurvy, jail-fever, small-pox, and the colic 
of lead, the progressive, improvement in the health of our people 
is due to the causi's already .s])ecified—to the agriculture which 
has drained onr marshes, and driven the ague W’ithin imrrow’er 
limits ; to the horticulture, whieh has supplied us with the pre¬ 
ventives and cures of .scurvy ; to tlu' commerce whic.h has given 
ns .so many wholesome fruit,s and vegetables, such as the lemon, 
the. orange, the ])otato, so many iianiiless and pleasant beverages, 
siic.li a.s tea, coffee, ami chocolale ; to the useliil arts which have 
emlowed us Avith slielter, clotliing, ami the means and appliances 
of a (lecenl ami cleanly life ; to the, engineering skill which 
brings us jmre Avater, ami takes from ns a fruitful source of 
di.sea.se ; to the ini])roving medical siieiice, Avhich ha.s conferred 
on us, among ollu-r bomis, bark for ague, mercuiy for syphilis, 
o 2 )ium for nervous mnl:i(lie.s, lemon-juice for scurvy ; ami, 
la.stly, to tlu5 kiioAvlcdge, Avhich noAV .sheds its .steady light 
from our registers of liirtlis, deaths, ami marriages, and is 
.striving to make, its voice of Aviuning and encouragement 
heard in every school and college in the land. 

A more iletailed history tlian that which law just been 
given Avoiild liave shoAvn tbal bealth i.s a.s iwecioirs to a nation 
as to tlie, imlividual.s (d‘ Avliicli it is coiniiosed ; that disease is 
no respecter of persons, as former exiierieiiee of small-jiox 
and nrent .^id e,\j)erif!iiee.s of tyjdioid fever have shoAvn ; that 
jieslilence.s bred in distant countries may Ibid their Avay.here 
in our merchant Rhi)>s ; ami that, as in tinic past, so in our 
own day, armies ami jjavie.s may infect ii,s as avc may infect 
llieiii. Jlln.strations of tln-si* truths will lie given as avc pro¬ 
ceed ; in the meantime, Ave iiiuM, eon.sider the Avholc scienci! of 
Hygiene with a A'ii'w to its treatment under sne.li distinct lieads 
. as shall lies! dis[day it in all its extent and import.aiice. In 
treating of private Hygiene, or tlu^ juvservation of h(>altli in 
indiviiluals, it Avould snlliei' to .set forth the 2Jrinci2de.s of phy¬ 
siology and imthology that bear most directly on tlie subject, 
and the aids and ajijdiaiices of lu'ulth Avhicb eacli 2»crson niu\ 
2 >roe,nrc ami n.se for bim.self. But as 2>ubljc Hygiene treats 
of tbe liealtli of bodies of men, women, and cliililreii—of arti¬ 
sans, 2>risoners, 2 >aii 2 »er,s, soldiers and .sailors ; of women Avork- 
ing or serving in shojt.s ; of eliihlreii (ToAvcled in schools, or 
toiling in maiiufactorjes ; of jier.sons of all ages hy the towns, 
di8lrici.s, or villages in which they live ;—we have at least two 
ncAv elements to take into account, namely, the 2>rinci2d«^s tlial 
govern the use of all large collections of facts Avlien expressed 
in iigure.s, and the works ami acts of legislation by 

j Avbicli tbe health of commuiiitieH i.s affected. Hence, if 2 >rivalr 
1 Hygiene may be said to rest on tlie. basis of 2^hysiology, jiatlio 
I logy, and Avholesome habits, public Hygiene Avill have to I>e 
j built u2>oa a Avider foundation, con^u’ising statistics, legislation, 

I public inoraLs ami 2 >ablic Avorks. From these considerations 
j it. folloAvs that our 2>i“e.‘sent subject may be fitly discusseil 
i iindiir tlic following heads : vhyyidlofjifj or some account of whut 
j health is ; jnilhnlny]}, or a like account of the nature of the 
1 di.seases to Avliich the body is subject ; Hkitistics, or the rule.'’ 
j that govern thii collection and U8c of large numbers of facts; 

] the miisrs of ; and pir.vrntire mcasarcn, including reforni.s 

ami inqirovemeiitH in I’ublic. morals, 2mblic works, and h'git- 
latioii. 

§ 1. riiYKioLotncAL Ba«is or HyoiI:ne. 

Health i.s a state that adiiiits neither of definition nor <le- 
.scri 2 )tion. We are conscious of it Avhen we liave it, and of its 
value when avc have lost it; and we recognise it in others by 
ilistinct signs and murks. We knoAv it, too, as a something that 
admits of degrees ; and we show that we do so by our familiar 
ufic of such words us ‘ good,’ ‘ perfect,’ ‘ strong,’ ‘ vigorous,’ ‘ ro- 
husl,’ ‘ fair,’ ‘ feeble,’ ‘ delicate ’ health, Avhich we apply both to 
the same person at difi(.‘reiit times, and as habitually distin¬ 
guishing one person from another. But besides these differences 
in degree, some of whi<ih cither border on disease or are due to 
its least developed forms, there are differences iu kind known os 
tmrperamenU, Some persons have florid complexions, ■ brisk 
circulations, quick movements, and a tendency to an active and 
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bustling life ; and such are said to have the sanguine tempera¬ 
ment : others have a pallid compleidon, rounded limbs, a languid 
circulation, and indolent habits ; and these are said to liave 
the phlegmatic, or lyviphatic temperament: a third class have 
swarthy complexions, strongly marked features, angulur Ibniis, 
tt quiet circulation, great powers of endurance and much 
energy of character ; and theirs is called the hiliom tempera¬ 
ment, or if habitually serious and sad, the mdanrholic: a fourth 
class have the sj^^re form, delicate features, bright eye, epnek 
circulation, and susceptible and excitable character, which cpialify 
the nerwm temperament. These temperainenl’s are sometimes 
met with pure, or uiiiiiixed, but more, often blended together. 
Each temperament predispos(!s its possesstu- to one sort of <lis- 
ease rather than another—the mntjnive to acute inliummaiioiis 
and active hasmorrhages, tlu; ‘phhgnmHr. to e,ongcstioiiH and scro¬ 
fulous maladies, the hiliom to disorders of the dige.stive organs 
and depre8.sioii of spirits, the nrrrous to inmralgic maladies ami 
mental excitement. Among the bodily eh.-iracteristics that 
together make up the temperaimuits, there are oiu; or two which 
merit especial attention. Tims the large edie.sL, short neck, and 
fleshy limbs are marks of strength and energy ; their oiquisites, 
of the reverse : the thin lip, marked features, and small joints, 
of tone ; the full lip, rounded I'onn Jind features, aud largejoints, I 
(d constitutional debility, lint siniu* of lliest'. characteristics are ! 
the heritage of jieculiar races, as the small leg and large joints 
of the Germanic, the full calf and smaller joints of thctVlticj 
race. 

There is .another term in common use among medical men 
when they wish to summarise certain piiCuUurities Siam in per¬ 
sons unusually ]jromi to certain distsasc'S—the term diaflitsis. A 
fair comple.xion, line hair. Line or t'ray eye, with long «*yelashe.s, 
and a thick upjic]’ lip, heing a coinnioii cumhination in per-suiis 
(jf the tainted constitution, known as scrofulouit, it i.s spoken of 
as the «rro/a^OMs or .strinaoa.s diathesis; and the same comhina- 
tion, with the substitution of the thin for the thick upper liji, is 
described as the phthidvul or coiisKniptiir diathesis. They are, 
|iruhahly, but slight modilie.ations of one and the same eonstilu- 
liunul ju'eilisposition. All tlie jiei'uliarities, whether of body or 
mind, that distinguish one person from anolln r may he tmns-‘ 
mi tied from ])nrent to child, when they are known as hi-.irdHonj I 
pmlUponitUm ,* or, if they ])a.s,s over one generiition or more, to j 
appeal* in the next, or some, snhse'puait one, they arc spoken of i 
as atavisiih, or ancestral ])vedisj»ositioii. These hereditary or 
ancestral predispositions play an important jiart, in conjunction 
nilh the iiiiiiiigratioii (d' men and women of other races, in 
niakiim the jiopulation ol‘ a country wliat, at any paiticiihu* time, 
we liiid it to be. 

Of hereditary predispositions the most imporUiiit, in a liygieiiic 
])oint of view, are. defects and deformities, diseases and tendencies 
to disease. The lirst are the mo.sl cuiiviueing proofs of the reality 
and force of the cause assigned, while the last arc in every way 
the most important. 

It is not SC) often that children come into the. world with here- 
tlitary diseases as they do with hereclitary malformatious; hut 
cases of children horn with c(»nsumption or ajioplexy attest the 
strength of the. constitutional taint in a few in.staiices. Hereditary 
tendencies to disease!, on tlu! contrary, are vi!ry common; and, 
in extreme cases, all or many of the children f)f a marriage,, or 
those of one sex or the other, become subjec.t, at or about the 
same age, to some infirmity, suidi as blimlness, or to some fatal 
disease, such as cousumjilioii. The, luaeditary niorhiil tendencies 
which are most important in a hygienic point of view (here, 
ranged in the order of their importance) an', eon.siunption, scro¬ 
fula, cancer, insanity, epilepsy, astlmia, and gout. Vanous 
urinary disorders, and some cutaneous diseases, are of secondary 
importance. It may be well to add that certain families seem 
to be. peculiarly liable to infectious maladies, while others arc 
much less susceptible ; and also that sound constitiitious, with 
an aptitude for old age, are among hereditary predispositions. 

These facts are in harmony with what we know about animals; 
while the transmission of nervous disorders has been curiously 
illustrated by Dr. Brown-Sequard, who found tluit guinea-pigs 
which had been made subject to epileptic fits by certain injurie.s 
In the nervous centres, transmitted a liability to the same fits to 
til air offspring. 

Hereditary predispositions to disease may he transmitted with¬ 
out any fault on the part of parents, though there are cases in 
which marriage ought not to nave been contracted. But children 
arc often bom into the world ^feeble and unusually prone to 
disease as the result of unsuitable marriages—marriages between 
persons closely allied in blood, or contracted at too early an age, 
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or where there is great disparity of age. Again, the state of 
health of either parent at the time of conception, or of the 
mother during pregnancy, may determine the health and consti¬ 
tution of the offspring. Drunkcmiess among temporary states, 
and fti/philis among constitutional taint.s, are specially deserving 
of notice under 1hi.‘< head. 

Thei'e are still other differences between one person and 
another which it is not possible to refer to any of the above 
causes. I'hese, in the language of physic, are culled idioayvr 
crasien, or peculiarities of constitution. They consist in an 
extreme snsceptibility, or the reverst!, to the action of certain 
drugs; in syiiqUoms of extreme discomfort, or even danger, 
arising from Hie iiio.st iimoceiit articles of diet; and sometimes 
ill the tlireci inversion of the action of certain medicines, such as 
tqiiuin. 

The many and widi! tliderences which come to exist between 
one liumuii being .ind another of the same sex and age, by the 
operation of tlie causes just specified, arc, of course, greatly mul- 
tijilied and tiiilargetl by the introdnetiou of these elements of 
sex and age. Women, differing already from each other in tem¬ 
perament and through hereditary predisposition, liave super- 
added, as causes of variation and difference, the functions of 
nu'iistriiatioii, cliild-bearing, aud lactation ; and age gives rise to 
differe.nc,<!s Imi faint ly slnulowed lortli by the popular division of 
human life into seven ages, or ten. 

The ]uactical bearing of tlie fael.s jn.st stated will be better 
uuderslood when we. come to treat of the statistical basis of 
Hygiene. 

Tlie next subject, for treatment under the present heading is 
the (inndh mul Tkiwlopmcut of the Iltanan Bodi/, and the changes 
wrought in it by the several agents and iiillnences to which it is 
exj»osed, such agents and influences fulling .short of the prodiic- 
lioii of disease —till: snlject of the next division, pathology. The 
germ of the liuiiiaii Ix'ing, during the nine months that precede 
it.s birth into the world, owes its formation and growth to the 
blood of the mother ; whence we. infer that that iluid, as it cir¬ 
culates through the )>o<ly, contains the materials of every struc¬ 
ture of Hi(' frame, from the softe.Ht to the hanie.st, from the 
transparent thin Imnimu's of the eve to the dense matter of the 
bones or teeth. Afti'i* many germs have ])erished without seeing 
tin* light of day, the survivors come into the world in every con¬ 
dition between widely separated extremes of size aud vigour, 
some with mortiil mala<U“s, many to draw a few breaths and die, 
others to perish soon in spile of every care, a fourth part, or so, 
lo pass away within a year. In the civse of a child that is 
suckled and successl'ully reared, the. work of nutrition and 
growth, for the. siiace of a year, and often much more, is carried 
on by means of the mother’s milk receivjftd into the stomach, and 
of the air taken into the lungs. Thi^i fact constitutes our first 
li!s.son in dietetics. The milk of the mother, supplemented by 
th.'it which the child, in lucuthing, takes from the oir, suffices, us 
did the blood of the mother prior to the birth, for the sustenance 
and growth of every texture of the frame. Hence the composi- 
tiuii of this nutritious Iluid lias been very naturally studi^ as 
being likely to throw* light on the proper elements of the diet of 
tho.se w*ho arc in a comlition to choose their own food. Milk is 
found to consist of solid matters |lield in suspension in about 
eight times their weight of xvater. Of these solid matters more 
than a third by weight consists of cheesy matter (raseine), more 
than a fourth of buttci- or oil, Jess than half of sugar, and about 
a liuiidri:dtli of mineral malters, of which by far the largest 
portion i.s pho.si»hale of lime. Of iliese constituents, the cheesy 
mattt;r anti Ihe minerid inalteTH are employed in rearing up the 
struc.ture of the body, the. oil and sugar chiefly in subserving the 
function of respiration, but partly in sui)plyiiig the oily and fatty 
malters so gi*uerally dilfused through the body within and with¬ 
out. Milk also contains a free, acid (the lactic) which quickly 
increases in it by keeping. As the ultimate analysis of the 
cheesy matter of the milk shows that it contains nitrogen (the 
associate of oxygen in the air we breathe), and as the muscuhu' 
fil»re, or flesh, is also rich in this element, the cheesy matter is 
looked upon as the true source of the. flesh of the body, us well 
as of the skin, hair, and most of the inteinal textures, except the 
fat and earthy matter of the bones and teeth. On the other 
hand, os oily and sugary matters contain no nitrogen, but only 
earban (charcoal) in union with hydrogen (the associate of oxygen, 
in water), it is inferred that these matters are not ^ used in the 
building up of any part of the frame except the oily and fatty 
portions of it, but that their office is to subserve the function of 
respiration and the generation of heat— an inference fully sup¬ 
ported hy the large escape that is constantly taking place from 
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the lungs and skin of carbonic acid (tlie familiar product of com¬ 
bustion, and of all analogous actions, in which charcoal is burnt 
in the oxygen of the air). What milk is to the young of animals 
the contents of the egg are to the bird. Accordingljr we find 
that these consist of seven parts of the albumen, or white of egg, 
as the nitroL^'U'Contaiuing clciinent, and five parts of oily matter, 
with a small (piantity only of sugar, in the yelk, as the carbon- 
containing element. These are blended w’itii three times thesir 
weight of water. The difference in the composition of the egg 
and of human milk is in accordance with the fact Unit tlie 
contents of the egg arc used to build u)» a living lieiiig vvbich 
emci'gcs from its shell more fully sii]i])lied Avitli eJuthing than is 
the case with animals. 

The study of the comiiosition of the two natural and pi'i-fect 
dietaries—milk and the egg—lias led to the natural inlerence 
that all artificial dietaries for liunuin beings at every period (tf 
their lives should consist of a due ]wo])ortion of vilmjcnniis, 
carbonaceous, mineral, and oqumnn ibod, witli fieo access to the 
ail*, yielding what may be fitly k'mied afninsph rir food. When 
the infant, no longer sustained by the mother’s niiik, lias to be 
fed at her discretion with sin.b materials as an* within lie.r 
reach, she avails herself of past ox])erieiice, and guided also in 

E ait by the cliild’s own ju-eferences and nv(*rsi<tns, and in part by 
er own observutiou of results, finds herself successful. Bread 
and milk, bread and butter, lean meat, linsad, and ]>ol.at()es, and 
puddings in which milk, rice, and sugai-, or milk, bread, aiul 
sugar, with dried fruits, are the favourite constituents, nuikii up 
the dietary of the young child in Englaml; and these am found to 
contain the nitrogenous and carbonac.cons elements of milk and 
eggs. The water, which tlmniilk itself does not contain, is either 
added to the milk, or giviiu as tea, or di unk by itself in ctcca- 
sional draughts. 

As infancy passes into cliildlioud, Tla* dietary is slowly modi¬ 
fied by the omission or reduction of llu* milk Vlement and the 
substitution of the more solid elements <»f meat, bread, and 
vegetables, especially the potato; and aleoh(ili<; licpiors, in tlie 
shape of beer or wiile, are gradually broiiglil into use. 

It will be convenient to puss over tlie interval that separates 
childhood from manliood, and renew our physiological .studies, 
taking as our standard a male arrived at his full growdli, sonie- 
whei*c between the ages of tweiity-five and thirty. It will also 
be convenient to assume for bini a weight of 154lbs. or 11 stone. 
His body, by the slow conlinnous a]>pr(i])riatioii to itself of more 
of the constituents of its food than it lias nji-cbal, has arrived at 
its full development, and now, one day witli anollier, the iiijesta 
and egesta are of eijiml amount, bet us sulmiit this body to 
close examination, beginning with tlie materials of wliicli it is 
made ; passing on to the food Avhic.li from day to day it receives 
and uses, and to the equivalent in weight wliiilt it rejects ; and 
then considering those organs and their functions )»y whicli the 
wonderful work of life is carried ou. In this way we shall get 
to know what ai*e the eiiemitss that llireateu h<*alth, and the 
quarters from which they make their attacks, 

A healthy adult human body which weighs 11 stone, or 1511hs., 
may be made to yield 111 lbs. of water, or more than seven jiarUs 
in ev(’ry ten ; leaving 4.'1 lbs. of matte,i*s more or less .solid. But 
as more tlian 115 out of these 4d pounds tliemselves consist largely 
of water, it is possible, by .sindi ])erfect desiccation ns lia])pen.s lo 
bodies in the desert, to reduce the original I.5J lbs. to something 
like 8 lbs of dry bones. Or we may express the fact in this w.ay'; -- 
the body of 154 lbs. weight consists of —water, JllDw., moist 
solids 36 lbs., dry solids 8 lbs. The moist solids consist of gela- 
tine (the matter of glue), Iblb.s.; fibrine (tlie matter of ffi^.sh), 
411)8.; albuuien ttlie white of egg), 4 Ihs.; fat , 12 llw. The dry 
solids, or mineral constituents, contain ,'is their chief elements 
the nhuspliate and carbonate of lime (the bony matters) w*eighiug 
nearly 7 ibs. 

If the body were resolved into its ultimate constituents it 
would bo fouudrto contain about 121) lbs. of ga.seoU8, and 25 lb.s. 
of mineral matters; the gaseous matters couaistiug of oxygen, 
111 Iba; carbon, 21 lbs.; hydrogen, ]41b.s.; and nitrogen, about 
3^ lbs. Calcium and phosphorus are tlie chief among the 
mineral matters. 

If a person of the specified weight (15411)8.) Avere to consume 
five pounds per diem of food and drink, containing in due pro¬ 
portion all tlie constituents of his body, it would take thirty 
days to accumulate that weight; and it is therefore conceivable 
that, ill that period of time, the body, with the exception of its 
mep solid parts, might be completely ivnewed. But on this 
point -we have no certain . knowledge; and the old statement 
that the body is renewed in seven years is (piitc without founda¬ 


tion, and true of no period of life. That the aiiueous constituent 
of the body may be renewed every month is not unlikely. 

The food and drink that we consume, after undergoing certain 
changes, finds its way into tlic current of the blood, and so 
becomes mixed with* the reserved portion of food previously 
taken, as well as w'ith the dead and effete matters picked up 
from all the tissues of the body. Out of this mixed fluid, the 
blood, matters ef|uivalenl to the five pounda,of food ami drink 
just assumed to have been tjiken (with the insignificant exception 
of about five ounces of useless matei*ial rejected through the 
bowels) have to be day by day se])urated, or excreted. -If we 
divide the entire matters removed from the body into eight 
parts, K(!ven of them will be water, and one dry solids. Of the 
water, Ji tenth ])art will issue from the skin ns insensible, or 
s(*nsible, perspiration, three-tenths from the lungs with tlie 
breath, and six-tenths will Ilow from the kidneys, and be dis- 
cliai-ged as urine. Of the solid matters, two-tliirds W'ill be 
charcoal, and ])uss ojf as carbonic acid gas, cbielly from tlie 
lungs, but in small })ortion from the skin ; and one-lifth, rich in 
nitriigeii and salts, will leave llu* body in the urine, into which 
tin* effete matters of brain anil muscle may be said to find their 
wav. But this is not the wlioli; ac-eoiint of the income and 
exjiimditiire of the body ; fur the body is not able to maintain 
itself without taking (Vom the air in i‘esj)iratiun and distributing 
to its every organ and tissue, by tlu*. blood, at least one pound of 
oxygen for every five j)onnils of food and drink. 

Let us now study the boily move in detail, with special refer¬ 
ence to the things, solid, li((ui<l, and gaseous, by which it niain- 
tains its structure and reviews its stri‘n;.;th ; and also -with reference 
to the ways in which its health may be attacked. 

’J’he functions in wliicli we are most interested are:—Diges¬ 
tion, or the conversion of (bod into nutriment; the formation 
and circulation of the blood ; ivs])iration, as yielding a supply 
of oxygen ; tlie excretions by tin* lungs, sldn, kidneys, and 
boweis, as puiifie.is of the, blood ; tlie maintenance of animal 
heat by suitalde exercise, shelter, and clothing: and the 
economy of nervous force a)iil of mental power by moderation 
and self-restraint. 

Our food, supposed to combine the two elements of nitrogenous 
ami carbonai’cous matters, alti'i* mastication, mixing with saliva 
in the mouth, gastric juice in tlie stomach, and bile, and pan- 
creatiit juice in the lirst part of tlie small intestines, becomes the 
milky liiaiid known as c/iy/f, wbicli is absorbed from the tiack of 
the small iulestiiies, and conveyed hy ujiiirojiriate vessels (lae- 
tmh) into the current of the, e.ircuiation. A small remnant of 
matters from which all nutriment has been removal, after 
assuming n cliaracleristii*. colour and odour, is discharged from 
the liowels. Health is endangered hy excess in (luantity, defects 
in (piality, and errors in the admixture of food ; and, in a special 
manner hy llie omission of wliolesome vegetables and ripe fruits. 
By this cbauiiel (the food) many ])oi8onouH substances also gain 
access to the body. Health is also emiangered by the retention 
of the matters tlint should be discharged from the bowels ; and 
the accumulation of such matters, their iiiiperfect removal, and, 
still Worse, the jiollution hy them of drinking waters, are sources 
of danger to the population. 

The water that we, drink contains some mineral matters which 
the body wants, and it is a necessary diluent of the blood. It 
too may be tin* medium of conveying poison to tJie body, especi¬ 
ally tlie, poison of lead, ami auiiiial poisons discharged imni 
pjitients Buffering from such diseases as dysentery, cholera, and 
tyidioid fever. 

Tlu; chyle, W'liich is tin; ultimate, i-esultaiit of the exposure of 
our food to the succes.sive ariion of tlie saliva, gastric juice, bile, 
and jianci-eatic ftuid, is conveyed, as has just been stated, into 
the current of the circulation, and into that part of it where the 
blood is ilark with the dead and effete matters it has absorbed 
from every part of the body. The mixed liquid soon reaches 
the heart, whence it is driven into the lun^^s; and there the 
blood absorbs oxygen from the air, throws oft’ its dark liue, puts 
on the bright vennilliou tint whicli marks its purity, and tfows 
back to the heart, whence it is driven into all parts of the body, 
a carrier of oxjjgeii and, in some sense, of life. Health suffers 
by restrictions in the quantity of the air, or in the freedom of 
respiration, and notat)ly by the impurities which collect in 
crowded rooms, Bhojis, workshops, and factories, and the dust 
and acrid fumes that arise from many of our mechanical and 
manufacturing operations. The blood, which should contain no 
substances other than those that result from the dissolution of 
the minute textures that have served their purpose in the 
economy, and the nutritious chyle from the food, may convey 
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disease, in lieu of health, if some wholesome element is absent 
from the food; if from impurity in the air, or mechanical 
obstacle to the breathing, the work of aeration is badly per¬ 
formed ; or if poisonous matters, mixed either with the food, 
or the air, or, as sometimes happens, generated within the body 
itself, gain admission to it. 

The l)loo(l, though greatly changed, puiified, and vivified by 
the act of respiration, must have the work of purification com¬ 
pleted by the action of the skin, kidneys, and bowels. The 
lungSf by alternately exj)aiuling and contracting about twenty 
times in the minute, while tlie lieart sends blood into them 
about sixty times in the same short sj)hc(; of time, brings in 
fresh supplies of air with its oxygc.n, to be taken up by the 
blood, and carried into jill parts (tf the bod}'. But while this 
happens in inspiration, a cloud of carbonic acid and watery 
vapour escapes with each expiration, and so one of the blood’s 
impurities is carried away. 11}' this channel, too, Acinous noxious 
gases, the source of offensive odoui's in the breath, are ol'tcn re¬ 
moved. The in a less degree than the lungs, affords an 
exit to carbonic acid, watery va])()ui', and certain animal odoi«rs; 
and the sweat, or condensed vaponr, is I'eund lo have acid pro¬ 
perties, and to contain sonu; saline luuttcrs. 'Die /.ab/cj/x I'cmovi* 
from the body matters rich in nitrogen and pbosphorus, and thus 
purify the blood from the effete mattcirs resulting fV(»ni the flesh j 
and brain; and they are also the ehaniiel tlu-ough Avhich most of j 
the salim*- matters of all kinds find their escape, "rbe hov'ch are 
not only the clianmd from which all nulriinent is absorbed us j 
chyle, and from which the innntritious residue, is discharged, 
but tliey ai-e also lined, especially in the jiart of them known as 
the large intestines and portions of the small intestines adjoin¬ 
ing, with glands that pcirform an important office of secretion 
and imrificatioii. 

By these organs then- the lungs, skin, kidneys, and bowels — 
works of purification are carried oii which canintt )»e suspended, 
or materially hindered, Avitliout serious detriment to Jieallli. 
Over one of them—the skin—we can exeicise a wholesome 
influence both by clothing and slndter, regululiugits temjmralmv, 
and liy ablutions and Irictions keeping clear its delicate organs 
of secretion. The use, when needful, of aperient medic'ines, to 
aid the natural action of the bowels, may b. claimed as a measure 
of liygieiie, no less than of medical trcatinpiit. 

No si>ecial notice has yet hecii taken of the live]-, as the organ 
which secretes the bile, though this liipiid itself has been sjioken 
of as one of the series of solvents to which the food is suhmilted. 
The liver is the Jai-gest secreting organ in tlie body, and is so 
placed that its vessels form, as it were, a couuecting link iK-tweeii 
the vessel that brings the effete blood from tin* bowels and other 
viscera of the abdomen, and that which carries it forward to the 
heart and lungs, to l>e purified. From this impure Idood the 
liver separates much bile and some sugar ; llie bile lo act on the 
food, the sugar to subser\'<; respiration. This intermediate po.si- 
tiou of the liver explains the dull pain whieb occurs wUeii tlie 
vessels of the abdomen arc distended avILIi blood, as Avell us the 
fact that the liver suffers Avitli the lungs, and partakes of their 
diseases. It also explains (hy llie stagnant circulation of the 
hlood tlirough the other organs of the belly, and by the imjuire 
condition of the blood itself) that fe.i-liiig {»f hitdauc, jiassing 
sometimes into profoimd melancholia, Avbicb is well knoAA'n to 
attend the disorders and disease.s of this organ. Though then^ 
is no direct access to the liver from Avithout, as there is to the 
lungs and skin, experience shows that it become^ the scat of 
serious disorders and fatal disease's in the glutton ami tln^ 
drunkard, the uncleanly and the imictive, and those avIjo con¬ 
sume the food of England in the beats of India. 

The maintenance of the heal of IIk*. body by suitable shelter 
and clothing is a procedure which belongs to the domain of 
Hygihne. The source of heat in the body is noAV generullv 
understood to be the action of the oxygen of the air, of whicli 
the blood purified in the lungs is tin* eunier, on the minute 
textures of the frame. Everything therefore Avliich tends to 
insure a pure well-aired blood, in other Avoids, a free respiration 
of pure air, tends to keep the body warm ; and this result is also 
brought about by the exercise which quickens the circulation 
and the breathing, as well as l)v the clothing, which acts os an 
economiser of heat. A moderately elevated temperature is 
eminently^ conducive to the full discharge of all the functions 
of the skin; and this Ave are able to command by the well- 
constiuoted dAveUing, the air warmed by fires in the winter, 
suitable clothing, and proper exercise. 

^ The ewnomy of mrvous force and mental power is important 
>u a hygiimic point of vievr, whether we have regard to health of 


body or of mind. The nervous force, which has its centre in the 
bmin and spinal cord, and is distributed throughout the body by 
the nerves, is impaired by ill health, and subject to exhaukion 
by over exeition of the mind or body as well as by depiivation 
of sleep. 

§ 2. Patiiolochcal Basis of HYOifeNE. * 

Haying now briefly indicated tlio.se facts taken from the 
domain of physiology Avliich tlio student of hygiene is most 
concerned to knoAV, and considered those functions of digestion, 
respiration, culaneous exhalation, lieat-preduction, and economy 
of neiAmns foj-ce, which bring man into closest relation with the 
cxtermil world, tlie next subject for inquiry is the morbid con¬ 
ditions and definite disea.sc.s Avliicli arise out of hereditary taint, 
the bad liabits of iridividnaks, or the. involuntary exposure to 
iiUAvholesome external influences. This di\ ision of our subject 
may be usefully considered luitler tAA'o distinct heads— structural 
defect and dajeneracy, and disease. 

Structural defect and deijeucracij. In many persons the textures 
of the bod}' are subject to original ilefects, Aviiich sooner or later 
show themselve.s as diseases. Thus, there are many infants in 
Avhom the Avhole texture of the lungs is neA^er completely ex- 
lianded by respiration, so that they arc always peculiarly liable 
lo diseases of those, orgairs. Again, there are others in whom 
the heart, for a like, reason, is ]nedis]>osetl to disea.se ; others in 
Avhom parts of the abdominal Avails are so Aveak that, without 
inuhie exertion, they become tlie subjects of nipture; tmd 
otliei-a in whom the coats of ilu*. veiu.s of the legs yield readily to 
the pressure of the cohiiuu of blood, I’roiii Avbicli others do not 
suffer ; whence the disease knoAVii us varicose veins. 

Of structural degeneracy, .as distinguished from defect, there 
are seviTul forms, of Avhich souk* sIioav theimselves early, others 
hiler, ill life ; some, indeed, even before birth. The earliest 
fbrin of tlegeiierucy i.-^ flint knoAvn ixa the scrofulous or strumous, 
Tt coii.si.sts in the di-jiosit, in or upon the tissues or organs of the 
body, of a material var}’ing from tlie softness of cream to the 
hardne.ss of gristle, and knoAvn as tuhcrcle or tuberculous matter. 
If often lies dormant and harnile.'is for long periods of time, till 
.some Aveakeiiing or dejirc.^sing cause conies into iilay, or some 
i’eln-ile excitenu nt, Avheii it occii.sion.s chronic indolent swellings, 
or languid inllamni.'itious, or alnnidant sloAv- discharges. Scrofula 
may show il.sclf in infamy us the. external chronic, inflammation 
of the ey(>, strumous <)[)hthaliu{tf, or as that soft condition of the 
bones leading to distortions of the buck and limbs, to Avhicli Ave 
give the iiiinii'mckitt.s-or r/c/rt'?; then, in childhood and early 
youth, to the disease affecting tlie. ends of the hones that form 
the joints of the hip, knee, elliow, dtc., and the vertebra) of the 
ba(;k—a disease, when it attacks the joints, known as Avhite- 
SAvelliiig ; to the allection of the lacteal glands called tabes 
■mesenterka, Quarasm.us^ or abdominal consumption ; and to hydro¬ 
cephalus, or mater v)i. the brain ; and, lastly, to the great cause of 
mortality among young and middle-aged adults, pulmonary con¬ 
sumption, To this cause, toti, avc may trac,e epileptic fits, and 
no inconsiderable jiruportion of cases of imbecility and insanity, 
these ili8oider.s of the nervous system being often found to occur 
ill meiiibei-s of the same families among Avhom scrofulous affec¬ 
tions of the glands, bones, and lungs ])rcvail. 

The scrofulous or sfrunious diathesis then is the name giA-en to 
the peculiar constitution which favours tubercular deposits: and 
this constitution is known to he liercditary. Sometimes the 
hereditary taint shoAVh itself by the same disease, .such as pul¬ 
monary consiiiiqitioii, in jiarent and child, ancestor and descen¬ 
dant ; but ill other cases it disjihiys it.self in different forms. 
Thus, a man who lias attained an advanced age after suffering 
all his life from epikqisy, may see his children afflicted—one 
with scrofulous enlargements and ulcers of the neck, a second 
with tabes niesentoTica, a tliiril Avitli jnilmonary consumption, a 
fourth Avitli AA-hite sAvellings of the, joints and destruction of the 
bones of the spine, and a fifth with iinsoiindness of mind. 

This scrofulous or strumous diathesis may be cousidcjcd as a 
taint largely pervading the whole human race, a source of weak- 
nea.s to all, of disease to many ; and a motive to incite all 
thoughtful persons to tlie advocacy of all those sanitary mea¬ 
sures which, wdiile they tend to strengthen the weak, ward off 
disease from weak and strong alike. 

Another form of degeneracy knoAvn as fatty degeneration, con¬ 
sists in the deposit in the tissues of important organs, in the 
interspaces between their vessels and upon the coats of those 
vessels tliemselves, of oil-glohulcs greatly in excess, both in size 
and number, of those the same paits contam in health. Hence 
chronic diseases of the viscera—of the heart, liver, kidneys— 
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leading to dropsies ; hence also rottenness of the vessels dispos¬ 
ing them to rupture, as happens with the vessels of the brain in 
apoplexy ; hence such loss of power in the muscular fibres of 
tlie heart as to account for some cases of sudden death. This 
form of degeneracy belongs to a later ]>eriod of life than the 
strumous ^r scrofulous ; and has not been distinctly traced to 
hereditary predisposition. It is quickly prrxluced in poisoning 
by phosphonis, where a substance greedy of oxygen gams access 
to the vessels ; less quickly, but still rapidly, in geese Kubniitted 
to high feeding and neat by French evicuivs, and in Europeans 
who indulge in the rich diet of England in the hot climate of 
India. But it is, in a very special maimer, the form of loltcn- 
ness induced hy indulgence in spirituous li<[Uors, as well a'< by the 
constant inhalation of im])UV(‘ air. A third form of degoncraoy 
belongs to a still more advanced period of life. It consists in 
the conversion of the elastic tissues of the arlei'ies .-ind of the 
heart itself, into gristle or bone ; find becomes, even in healdiy 
persons, the cause of that giadnnl decay of all the functions 
which ushers in the death of old age. I'lieseniore rigid forms ol 
degeneration sometimes go on, in tin* .same structures, 

le^ing to fatal diseases both (>f the luairt and of the great 
vessels. 

A fourth form of degeneracy belroigs to tin*, gouty ilifithesis, or 
constitution. It consists id' ejirthy deposits Jibout tin: siiudl 
joints, and in some of the tibrous tc'xtnres of iiu]»ortant, orgjins, 
such as the heart. This, too, l)clongR, as a gi ncral rule, to a more 
or less advanced period of life. Similar deposits, but generally 
of a softer kind, lollow attacks of acute rluiumutism, wliicli thus 
becomes the recognised coniinou cause of hearl-disease. 

There are still forms of degeneracy which diller from the fon*- 
going, in being growths ratlier than <le[»oKi(.s. I'hcy ar(* tin* 
several varieties of cancer, affecting various tissues and organs, 
and forming one natimil group la id together by tlie one word, 
maHffnant. They are not anienalde to medical treatment; ainl 
have to be removed by the knife, but, too often, only to show' 
theiUHclves ill some other jnirl. These forms of .stmclnral de¬ 
generacy too, like scrofula and gout, are often found t(j la* lu're- 
ditary. 

These, then, are the most inqtortant forms of slructnral 
degeneracy. According to the organ or tissue that they attack, 
they give rise to syinptomH, of which the aggregate, make up the 
diseases described in w'urks on iin'dicine. and surgery. TJiese 
diseases we have now to consider, with special refer(*n(*e to their 
bearing on Hygiene. 

In speaking of structural degeneracy as a cansi: of disease, 
and especially of the strumous, or scrofuhuis, and tin* fatly forms 
of it, w*e have anlicipate.d jiart of what had to be said under this 
heading. The diseases which acknowledge these, slrnclural 
changes as their cause constitute, in luct, something approaching 
a third part of all the fatal maladies wdiicli are hclieveil to he, in 
a greater or less degree, amcimhle to jirevention, A second 
division may he conveniently described as vrm//// r-d/.s*/v/.sY.s-, childly 
dependent on temperature. ; a third an ::jinintic<llni'<(>!ia, caused, as 
it 18 thought, by i»oisons acting after the manner of yeast on 
dough. 

JVeathcr IHscdsa^, Of the elements that go to make nji Unit 
variable compound known as the 'imdher, tliere is only one that 
can he readily proved hy the lignivs of our murtnary registei-s 
to have a decided influence njion health ; and that is tem¬ 
perature. At the tivo extremes of life, in iid’uiicy and old age, 
warmth is a condition of coinfoi’t and of health, and cold the 
cause of fatal maladies ; and even in middle life, the fatal 
issue of such diseases as pulmonary consumption is ha.stcned 
by the setting in of cold weather. I’lie diseases wdiich cold 
is most apt to originate or intensify are Ihepacw^/noii'a, or in¬ 
flammation of the lung.9, so cunmion in infancy and childhood, 
and the bivnchitis, or in 11 animation of the air-pass-ages, so Ire- 
quent and so fatal in old aj^c. The combination of cold and 
moisture is very unfavourable to tliuso who are continuously 
exposed to the weather, n.s is the case wdtli soldiers and sailoi-s, 
and, though it cannot produce the. scurvy, it has co-operated noth 
improper food in some of its worst outbreaks. 

On the other hand) the high temperature of the summer 
months (though on the whole in these temperate climates that, 
season is favourable to health) is productive of fatal diarrhoea and 
English cholera, while it favours the spread of A.siatic cholera 
when that exotic pestilence visits us, as it formerly did that of 
the plague. 

Zymotic Diseases. The diseases which the Registrar-General 
finds it convenient to group together under this heading were 
formerly characterised as emmic, epidemic, and contapoas mala¬ 


dies. An endemic malady is one that afflicts the people resident 
in some particular spot or district^ as ague and remittent fever 
do the irihabitants of marshy distnets, or goitre the people who 
live in deep mountain gorges. An epidemic malady is some dis¬ 
ease that is exceptionally prevalent, attacking large numbers of 
pei-sons at or about the same time, spreading, often with great 
rapidity, from district to district, country to coimtry, continent 
to continent, and recurring at variable * inten^als. The black 
de.*ith, the sweating sickne.s.'i, and the plague, typhus fever, 
Asiatic cholera, iniluonza, scarlet fever, measles, small-pox, 
whooping-cough, and diphtheria, answer to this description. A 
contayions malady i.s one. that spreads ironi person to person by 
cuntact; hut the w'ord is now commonly used os synonymous 
w ith iii frcliniia, and may ho, taken to mean a disease that passes 
IVom one ])erson to another l>y direct contact, by means of poison¬ 
ous emanations carrieil, I'or a longer or shorter distance, through 
the air, or by similar i)oisoiious matters conveyed by drinking 
w'aler, milk, or other ])otable liquids. ‘ The most prevalent and 
fatal of the.se endemic, I'pidemic, and contagious maladies, or, if 
tliatlerm is preferred, zymotic di.*'ease.H, have also been spoken 
of as jiAn/jos or pestilences. We will use the term pestilences ; 
and arrange the whole of these diseases under a few distinct 
hend.s, .'iccordiiig a,s they are inij)ort(‘d or of home production, 
e.\tiu(.‘t (Ji* natnmli.sed. I. JCxotic and extinct—plague. 2. 
Kxotic, but not extinct—influenza and cholera. 3. Exotic and 
naturalised—sn)all-]>i)X, scarlet fever, mea.sles, syphilis, perhajis 
dijdilheriaand chicken-pox. 4. Extinct and of liome production 
- swi'iiling-sickness, ])aiisli iiifeetiun, and jail distemper. .'). Not 
e.xtinrt, anil of lioim: pnnluction- tyjduis fever, tyi>hoid and 
relajtsing fever, agues and remittents, dysentery, erysipelas, 
meiperal fever, whocning cough, ipiinsey, nuiniiw, and car- 
•niicle. Of the ])revuli iic(* and fatality of these disease.^ some 
details will nitw be given uiuU:i' the, third heading. 

§3. statistic;,\ l/ UASI.S of HYfJlkNF.. 

'riicre are few branches of knowledge in W’ln'ch numhers play 
a more important i»art than in hygiene. The tables of the 
Kegi.strar-General are for it what the Viarometer, tliethei'jnomoter, 
and the storm-signal .are for meteorology. Tliey W'ariius (d‘ the 
ajipvoach iind progress of o]>idemics, and of the prevalence of lees 
fatal maladies. They are onr te.st of the siicce.ss of such pre¬ 
ventive ni<*.‘isure.-< as* vaccination. Taken in conjunction W’itli 
i periodical ceirsuses of the population, they sujqily us xvith the 
most exact know ledge of which the, siil»jeet admits respecting 
the iiilincnce, of .social po.silion and ocenpation upon healtli ; and 
they are, indispensable aids to all local or special sanitaiy 
inquiries. 

'i'be consideration whiih renders the n.se of iigimi.s im])erative 
is the fact that in pnblii*, as di.''tiugiii.shed from private hygiene, 
we have to deal with gruniis and classes of persons. And, iiias- 
jimeli as all the unit.-; that make up each grou]) or class difler 
from each other in sex.wge, constitution, and personal Imbits, wc 
are obliged to extend onr obseri'alions to a large number of in¬ 
dividuals, and to a«lo])t all the logical ]>recantioiis prescribed by 
till* numerical method. 

Jn order fully to a]»i»recial.e the iigure.s that rei)resent the 
s.inilary condition of any ])o})ulation or class of persons, we ought 
to iiuderstaiid the many and various circumstances that have been 
and are in operaliun to make it, wdiat it is at any moment of 
time. Each ]K>pnlation eon.sists of men, women, and children of 
all ages from infancy to clecreiiitude ; of every constitution and 
degree of vigour ; of every grade of mental power; of all ranks 
in .society ; of many dilferent occu}«ition.s. No tivo were born 
alike ; no two liave grown up to be coiinterj)nrts of each other. 
Uii this assemblage of unlike Jiving units, good and evil inllu- 
ence.s of every kind have been in continual operation, over most 
of wdiicli they could exercise no control; climate and weather 
liave brought to hear upon them their own elements of variation ; 
and those peculiar conditions of atmosphere which we are unable 
to detect by tests or measure by instruments, and for which we 
have no better name than epidemic constitutions^ have made 
themselves felt by giving rise this year to one epidemic, that 
year to another. lieiuing in mind these differences and elements 
of variation, let u.s inquire what are the causes of death at pre¬ 
sent prevailing among some particular population, such as that 
of London. In an average healthy year, our metropolitan popu¬ 
lation would lose by death about 1 in 40, and the whole of 
England about 1 in 45 ; and if the deaths in. London are 
distributed according to the ages at death, and the proportion 
they bear to the persons living at those ages, they will approxi¬ 
mate to the following flgures< 



1821 


HYGIENE. 


HYGIENE. 


im 


Under 1 year, 25 in the hundred; 

Under 5 years, 42 in the hundred ; 

Under 15 years, 49 in the hundred j 
Under 55 years, 75 in the hundred. 

If now the whole mortality is arranged in four equal fractions, 
it will he found to occur in unequal times, thus:— 

Under 1 year; the 14 years from 1 to 15 ; the 40 years from 
15 to 65 ; and the remnant after 55, each one-fourth. 

These, be it understood, are the deaths registered at these ages, 
not the proportion borne by the dead to tlic living. Of this pro¬ 
portion it must sulllce to state that, with tlie exception of the ten 
years, 25 to 35, when the rate of mortality of females is some¬ 
what higher than among males, and the intervals, 5 to 15 and 35 
to 46, when the rates for males and females are equal, there is an 
excess of mortality on the side of the male. 

Among the causes of mortality other than age and sex, there 
is one concerning .which, as already stated, we have very dcliiiite 
information that can be conveyed in tignres : that e.ause is /r/a- 
fvrature.. If the twelve months of the year are so divided as to 
rejiresent seasons of three months each, the deaths for London 
are distributed as follows :— 

Winter (IK'C., Jaiu, Feh.), IC deaths ; 

Autumn (Sept., Oct., Nov.), 15 deaths ; 

Slimmer (.Inne, .Inly, Aug.), 1 1 di^atlis ; 

Spring (Mar., A])!’., May), also 11 <loaths. 

J!ut if the more, rational distiihiition into the four hottest, 
four coldest, and four tenqierati' moiitlm is ado]>ted, we obtain 
ligures wliicb show very plainly llu; ellVet of tempeiulure on 
luoitality, thus ;— 

Four coldest montbs (Dec.., Jan., hM)., Mar.), 21 deaths ; 

Four hotte.st (June, July, Aug., Sejit.), li) ; 

P\mr temperate (Apr., May, Oet., JSbiv.), 18. 

Hut the destructive power ofcold is still more ajipareiit if wc com¬ 
pare a cold winter of one year with a milder one of another. Tlie 
younger Heberdeii made this comparison for us in reference to 
the years ]795 and ITlXi. In the lirst live weelcs of 179.5, the 
temperature ranged IVom "AT to 2!) ’ P'uhr., and in the corres]»ond- 
ing live weeks of 179(5, iVom 13 to 5() , In the lirst year the 
deaths ill London (for tlie live wi-eks) were 2823 ; in the second, 
1471 ! The deaths among childien were as G in the cold year to 
5 in the milder one, while those among persons above (50 wi-re ns 5 
in the lirst to 1 in the second. The returns of tlu', Ib'gislrar- 
(.lenernl for 1856 enable us to contrast a series of vohl days 
with an equal series of warmer day.s, and show for the lirst 
a morUility of 18, for the second of 15. This is a good ex¬ 
ample of tlie distinct and definite information as to the causes 
of disease and death which niiineiical returns can athml. 

These returns also rei cal to us, ^^itll a siiflicii'ut approach to 
accuracy for many jjractical jnirjioscis, the cause.s of tleath. To 
make these clear, let us deal with a pojuilation of 4,000, existing 
on the lirst day of tlie year, and snppo.se tlieiii to he fair re- 
jnvsentatives of the whole of London, Before the year has 
rim out, some such number ns 120 infants will he horn, and 
lOO out of the 4,120 will have died. The causes of these 
U)0 deaths will he ajiproximaiively as follows:—In early in¬ 
fancy and in old age, 10 and 6 res])ectivi*ly ; from accident or 
violence, 4 ; making in all 20 in the 100, and leaving 80 to 
he accounted for. Various local maladies which have no 
special hygienic interest ligure for 25 deaths out of this number, 
leaving a remnant of 55 in the hundred due to causes which 
have such an interest. Of these 55 deaths, the umsting maladies 
of childhood, youth, and middle age (jnilmonary consumption 
being the most fatal) account for 18 deaths, luiif^-diseases, other 
than consumption (the bronchitis of old age being the most 
important), for 16 ; and the diseases known as zymotic, for 21. 
Tlie first of these three groups comprises many forms of struc¬ 
tural degeneracy ; the second more than one weather-diseast'; 
the thim, all the fatal endemic, epidemic, and contagious mala¬ 
dies. All three are peculiarly amenable to preventive measures, 
and the sanitaiy reformer regards as a possible result of his 
fcxertions the savinjj of half these lives, or, in other words, of a 
ioiu'th of the existing mortality. Perhaps we sliould represent 
his hopes more truly if we said that a fourth of those who 
now die from the diseases belonging to some earlier period of 
life may be preserved to swell the most 'satisfactory of all our 
columns of deaths —that which has * old age ’ for its heading. 

One of the most interesting and instructive hygienic lessons 
to be drawn j5«m our mortuary registers relates to fluc¬ 


tuations in fatal diseases from week to w'eek, month to month, 
and year to year; sometimes even, in the case of the more 
fatal epidemics, from day to day. The diseases that exhibit 
this fluctuation in a marked degree are, as may reasonably be 
expected, the leading members of the groups of weather-dis¬ 
eases, zymotic maladies, and diseases of the lungs not primarily 
de 2 >endcnt on changes of temperature. The following are given 
us examples: they are all taken from the death-registers of 
London for the fifteen years, 1840 to 1854, reduced to one uni¬ 
form standard of the deaths in a million inhabitants for a year of 
3G5 days. Bronchitis, the most imporiant among the weatlicr- 
diseases induced by cold, ])]’ovcd fatal, in one year, to as few as 
27J, in another to us iiiaiiy as 2,083. English cholera, the chief 
disease inliuenced by heat, caused 15 deaths in one year, and 
108 in another. On the other liand, ])uluioTUiry consumption, 
which is not a weather-disease, hut, as being an afl'ection of 
the lungs, is not unaflected by the cold, shows a niinimum 
of 2,645, and a maxiimiiii of 3,5)41. So that while the mor¬ 
tality from consumption in the most favourable is not doubled 
in the least favoiiiahle year, the deaths by bronchitis and 
English cholera ai'e about seven times as numerous in the 
most as ill the least fatal year ; and this is a rate of fluctuation 
grcatl}^ in excess of that whieli is di.s]Jayed by any naturalised 
epidiunic malady. Thus, scarlet fever, which killed 354 per 
million in 1841, killed 2,1.32 in 1848; and measles, which was 
fatal to as many us 1,122 iii 184(5, (U'stroyi'd only 249 in 1852. 
SmalI-])ox (a disease disturbed by vaccination) did, howeve-r, 
display as high a lluc.luatinii as brniicliitis and English cholera ; 
for in 1844 it is credited with 890 deaths per million, and in 
18.53 with only 87 deaths. If, mnv, we take the exotic pesti¬ 
lences, influenza and Asiatic choliu’a, wc find them presenting 
(luctuations from year to year more considerable than those 
shown the previous tignres for the whole jieriod of fifteen 
year.s. The deaths from iiilliieiiza, which wme 55 jier million in 
1846, were .5(52, or more than tenfold, in 1817 ; and the Asiatic 
cliiJera, which cjiiTied olf 6,209 victims in 1849, ]»roved fatal 
only to 55 in 1850^ and these migdit justly he set down as Eng- 
li.sh cholera. M'he same striking contrasts are to be seen in the 
old boiidoii bills of mortality ; for ilie deaths by plague, which 
■were only (5 in 1(5(54, and 1,998 in 16(5(5, wiac greatly in excess 
of (;H,00d in 1665. 

By pursuing this subject of the tluetuation of diseases into the 
tletail of months, wei-ks. and days, much valuable information 
maybe- ohluineilrespecting the nature of our prevalent and fatal 
maladies, and the laws that govern the-ir origin and s]iTead ; and 
such information has obviously a practical hearing on local in- 
([uiries into sudden outbreaks of disease. 

Some further numerical details will he givi'ii under the heading 
( Vo/.sv.>j of Iharaite; meanwhile the space at our c,omm.arid will only 
allow of a few detailed stati'iin'iits respiM'tiiig the comparative 
morlulily of the disease's most interesting in a hygienic point of 
view. 

I’lie 80 (h'al.hs remaining after subtraction of deaths in early 
infancy and old agi;, ami by violence, when arranged in accord¬ 
ance' with tluur causes, yiiJd the following results 


Diseases due to stnic-turiil degeneracy (includ¬ 
ing ]>ulmouary coiiKum]it ion) . . .16 

Diseases of the organs of respiration (excluding 
luilmoiiary consumption) . . . . 15 

Doiitagiou.s and infectious diseases . . .14 

Disea'iC's (jf infancy and childhood . . . 9‘ 

„• brain and nervous system . . 7 

Epidemic diseases not contagiuiis . . . (5 

Diseases of the digestive organs . . . (J 

„ „ organs of circulation . . . 4 

Other diseases.3 

Ill the following t.ahle 1 ()()() deaths are arranged in accordance 
with the organs or parts attacked :— 

Organs of respiration.320 

Brain and nervous system.144 

Organs of digestion and assimilation . .104 

Heart and organs of circulation . . . 35 

Urinary organs.10 

Childbirth and reproductive female organs . 10 

Joints and organs of locomotion . . . 9 

Skin and integuinentaiy system . . , (5—638 

All other causes. 362 

Total . . . 1000 
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Lastly, in tlie subjoined table, the 1000 deaths are arranged 
according to the individual diseases that cause them ;— 

Pulmonaiy consumption . . .12.51 

Bronchitis and asthma . . . 78 > 205 

Pneumonia.02) 

Convulsions.59 

Scarlatina.41 

Typhus and typhoid fever.38 

Diarrhoea, dysentery, and tdioleru . . . 3(5 

Whooping cough ‘ . . . . . . 24 

Paralysis and apo])le.\y (each) . . .21 

Hydrocephalus and measles (each) . . . 18 

Cancer . . . . . . . .14 

Tabes mesenterica.II 

Croup and teething (each) . . . . lo 

Influenza, inflammation el liraiii and buwc'ls 

(each).8 

Scrofula.7 

Small-pox.0 

Erysipelas, epilepsy, and rheimialisni (each) . 5 

Other diseases.11 

§ 4.—CAVSKS OK DISKASK. 

These maybe conveniently .'irranged in two eategoi-ies, namely, 
such as are within tlie control of individuals, and such us are 
beyond it. Those that behnig to the first catf'gory, in fact, con¬ 
stitute part of the science of primtr hyiiiitnv.j Avhile thos«‘ of the 
second mahe up a like jmrt of the .sci<ince imhlii'hijijihir. 

1. The, camem of ilimuni', (lint arc witlrw the rnntrul of linl.ii hhidlx 
may be ranged under the »i.v lieads—Diet, cleanliness aiul cloth¬ 
ing, exorcise, habits of life, place, of residence, and stale of dwell¬ 
ing. These will be brielly iieat.ed of in tliei)' older. 

<1. Viet, Experieiiei; and custom luiv(‘ provided for each iialiou 
some staple article of diet which, with various juinor snjijde- 
meiits, is suflicient for the support of lualth and strenglli. lii 
India the staple is rice; in Ireland, the potato; in Scotland, 
oatmeal; in England, wlieaten fl(mr ; in nai ls of Ucrinaiiy, rye- 
meal. The Ureenlunders can coiuiuaiid little but fish ; and, in 
parts of the continent of Euro]»e cliestnuts form the stajde,. A 
part, then, of eveiy man’s diet may be said lu be, cbu.son fur him, 
and this rarely bei-omes a cause iif disciase. Hut wlieaten flour 
may be mixed with the poisonous daincl, bread juay be mouldy, 
the potato rotten, and rye-iii(!al tainted with ergot. JNdsoiutus 
fungi maybe, mistaken for wboles(»me ones; the, root of the 
aconite, for horse,radish, and that of several poisonous plants fur 
the parsnip. The milk, which is everywlime so largely in use, 
may be drawn from diseased cattle, or may contain proiliicts 
of disease derived from the, milkers; butcher's meat may be 
putrid or dis(!ase<l; ]U'eserved ]»rovisions may un<le-rg(» uiiwlioh*- 
some changes ; and jiork, as contained in the raw or imjierJ'ectly 
cooked sausages eaten in parts of (lermany, may be infecti-d w ith 
a imrasite (the Trichina spiralis) which, multi]»lyiiig in the human 
body, proves sjieedily fatal. Fish, also, and especially slndl fish, 
often have poisonous jm)])ert,ies. Adulteration, too, is known lo 
be largely piuctised, especially wdth meals and Ihmrs ; ,'ukI some 
of these adulterations an; positively injurious. Tt is obvious 
from these exarnjiles that men arc exjiosed lo many risks through 
the food they consume; and that, after Ihc State has a<loplcd the 
wisest precautions, there is still room for the exercise of caution 
oil tlie part of individuals. But, assiiniiiig tb.at men are able to 
supply themselves with jum; food, they may lind their lieallh to 
fail, and even become, the subjects of wcll-detined tliseases, by 
indulging in excess of the morti nutritious articles, sucli us meat, 
or by omitting from tbeir dietary some, essential element. Thus 
the omission of vegetables and fruits may give rise to scurvy, an 
insufficient 8up))ly of milk in children to rickets, uii exclusive 
coiryiulsory diet offish, as in some, islands olf the coast of Green¬ 
land, to the locke,d-jaw of young infants. The licniid portion of 
our diet may be a still more fruitful source of disease. Hard 
waters may give rise to stone, and gravel, and w'aters taintc*d with 
human excreta to such prevalent diseases .as dysentery, cholera, 
and typhoid fever. Such comparatively harmless beverages as 
tea and coffee may be taken in excess, wlietlier of (piantity or 
strength; and the abuse of the many liquors wdiich contain 
alcohol os their active ingredient are the sources of disease 
coupled with vice and misery incalculable. Tobacco, opium, 
bang, and other desipients belong rather to the order of poisons 
than to articles of diet. Of these opium is the most important; 
as several preparations of it are knowm to be unwi.sely or 
iiiminally {^nunisteied to helpless infants, as gin is given to 


infants and children of oU ages by the mothers of the negligent 
and dangerous classes. On the more important of these dietetic 
errors and excesses more will have to be said ttnder the head of 
the causes of* diseases that are beyond the control of individuals. 
Tlie diseases that may be slowly induced by excess in the 
nnmlier of meals (a common ciTor among the servants of the 
ricli), and bv the oiiposiic error of eating too seldom (the error 
of liard-worKed men of bnainesB), are less impoitant, but deserve 
til is passing notice. 

Under this heading of diet, it is light to mention tliat diseases 
of many kinds may ari.se from neglect of the proper functions of 
the liver and liowels. It belongs ns much to hygiene as to the 
' junctice of meilicine to notice tlie stale of these important func¬ 
tions. AIiHiicine taken when reijuired, hut only as required, 
may serve to ward off diseases that, when once established, 
would ju-ove dilKcult of cure. 

b. CleaidiuiiHs and clothinij. The lunctions of the skin can only 
he duly performed when its pro]ter warmth is secured bysuitnhle 
clothing, and the ficedom of its ]»ores by cleanliness. Clothing 
may become a soiireo o( disease, when too scanty or too abundant 
or uncleanly. Beauty clothing, atlbrdiug an insufficient guarantee 
against the cold, is sjiecially injurious in infancy nud early child¬ 
hood, .and in obi age ; .at both exliemes of life, chieily by leading 
to di.seases of the lungs, or, when they already exist, by oggravat- 
iiig them. Clothing earried to excess (as Avlien persons who have 
weuk chests protect tliemseha'.s unduly by flannel and furs, or 
lie .at night with flannel next the skin and a heap of bed-clothes 
over them) acts injuriously by Aveakeiiiug the frame, as well as 
by rendering it mort' .susceptible to tbnse exposures to cold 
which no care can wholly avoid. nucle.aiily clothing was a 
principal cau.se of the leprosies and skin-disease.s which alllictcil 
our ancestors, and it still plays its part in spreading the itchaiul 
other inlbclioiis skin-disorders, us well as in cairying from place 
to place the more serious c.oiitagioiis diseases, scarlet fevei’, 
inea.sh'.s, sinall-])ox, ami typhus fever. Jt Avas through the 
dollies of ]U‘isoiiers that jail fever formerly inmle its Avuy into 
our couils of law, and among the outside jiojmlation, civil and 
military, and many instances are on record (and notably tin- 
outbreak at Eyum) of plague, l unveyi'd by tin; same means. In 
making clioice of suitable clothing it should be borne in mind 
that woollen ami c.otton textures are, bad conductors of Jieat ain) 
good absorbents of moisture, Avhile linen lias the ojiposito qna- 
iities. Linen,iher»4bre, is unlit to bcAvorn next the skin, (.lollou 
lias come to be the, Avear of the peojile o]“ hot countries, woollen 
of those of leiiqu'rali* regions, and fur where the cold is extreme. 

That form of uneleanliuesH Avliich consists in neglect of ablu¬ 
tions aiul the bath is churgeubli! not only with many cutancon.s 
disea.ses, but al.so Avitli injury to the function of eJiniinatioii of 
moisture, and carbonic acid ]>eilormed by the skin. Thu injury 
thus aecruiiig to the blood sIioavs itself in an impaired constitu¬ 
tion ; and it bears its ]iarl in bringing about such diseases n.s 
sci-ofnlu uiid eoiiHiiinptioii. 

f. Jiiririxe. liiaclioii, wbelher of the Avbole body or of part.'i 
of it, leads to Aveaknes.s and imperfect development, ami preilis- 
Kises lo structural degeneracy. Thus, it is among those avIm) 
cad a sedentary life that pulmonary consumption is most rife, 
even Avherc the, inlinhitiou of an impure utniosi^here is not 
brought to co-operate Avitli bodily inaction. It is probable, loti, 
that the inaction of the lungs, in those avIio me not truineil 
either to singing or reading aloud, may contribute to the same 
result. On tlie other hand, undue exeitioii of the whole body, or 
of its pails, bus its oAvn draAvbacks and dangers. Oonsuinption 
has originated in exhaustion by long wuilks in ])ersou8 not in 
training; and fatal disease of the lieart has heeu set up by the 
undue exertion of the. boat-race. Such gymnastic exercises also 
as keep the body in one jiosture by sustained muscular eftbrt ina>' 
be pronounced injurions ; AA’hile, on the other hand, the military 
drill, I'enciiig and dancing, may he commended for the general 
wholesome development of the whole body, and singing for tin' 
due development of the chest. 

d. Hahits of Life. Under this head it will suffice to mention, 
as obviously detrimental to health, sloth, luxury, dissipation, 
indulgence in the pleasures of the table, and the abuse ol 
spirituous liquors, opium, and tobacco. Those bad ^bits which 
fall under the description of sexual excess, and, still more, of 
sexual irre^larities, are in an eminent dc^ee iniurious to the 
health of the body imd the functions of the mind and nervous 
system. 

«. Place of Resiiknce and State of Vmlling, On these points it 
Adll suffice to state that, as a role, towns 01*6 less healthv flien 
the country, and less h^thy in proportion as they axe laiger; 






1835 


HYGliiJNi;. 


HYGIENE. 


1326 


aleo that low sites and damp soils ore less salubrious than their 
opposites. Out of doors, all collections of decaying or putrefying 
matter, stagnant water, sluggish drains, dung>heaps, pigstyes, 
stables, or privies in contact with the house or near it, are 
sources of danger; and, within doors, all impcdiinents to free 
movement of the air in sitting and sleeping rooms, dampness of 
basements, and drains ill-constructed or imtrapped. Well-water 
polluted by drainage is especially to be held in dread. 

2. The Causes^ of Diseme heynnd the control of huliridmih. 
Under this heading fall to be considered :— a. Those; national or 
class habits and usages that directly promote dise.asc, or most 
forcibly, though indirectly, exert a jmwerful influence in tlu; 
same direction, h. The negligences of landlords and oinplnyei*s. 
c. The negligences of the local authorities, d, TIa; negligence or 
jnisguided policy of the State. 

a. The English people an; notoriously addicted to two destruc¬ 
tive vices, intempemnee and indiscriminate almsgiving. With 
intemperance our ancestors associated gluttony, .'is (ioilstituting 
together the sliaiue of England; and llirouglioiit om* history 
they have been acknowledged sources of disease, directly through 
the structural degeneracy they occasion, and iiulii-i'cMy ihrongh 
the i)Overty they entail, hidisciiniinate almsgiving is now 
understood to be »iJi indirect hut most ellicient source of disc.isc, 
]iartly by tlie encouragement it gi\es to gluttony and intcm]>ei- 
ance in the rcci 2 )ients of its doh's, ])artly by first t.em]>ling into 
existence, then sujijiorting, an immense class of destitute jxmsohs, 
consisting of mendieunls, mendicant-thii'.ves, tram]»s, ami va¬ 
grants, among whom the most dangerous diseases are engendered 
hy the most degrad»*d habits, a.n<l eonvi'yed from ]duce to jilace. 

A. Both jmblic o]»imon and the laws which, in Eiiglainl, con¬ 
stitute its authoritative embodiment, saddle t he owner of c.ottage 
]iropi'rty ami the emiiloyer of labour in shops, work-rooms, and 
fiictorie.s witli a certain responsibility in regard to the places in 
which men live, serve, or labour. Ilaii]tily this responsibility 
is recognised by a respectable miiinrity of thosi* whom it con¬ 
cerns; and a steady inipiovemi'iit is taking 2 >lace both in town 
and country, an improvement that ••aiinot fail to be jiromoted by 
a more exact knowledge of the burdens imposed upon lli<> ])arth's 
more directly interested as well as on society at large. An un- 
Avholesoine cottage, built on a dam]) sjiot, in direct contact with 
decaying, fermenting, and ]mtrefying matters, with a bad snjiply 
of Avater, and with internal accommodation iiisullicieiil Imtb iii 
number and size of I’ooms, is a certain source of disease of body, 
and a probabh' cause of mental <lefects and intirmities. Foi* it 
is among the people condemned to live in such habitations that 
scrofula, abdominal and imlmonary cousnm])tiou, and tin* 
mental and bodily defl'cts and (leformiti«!S known as cretinism 
have been over and over again proved to originate ; and it is 
well knoAA’ii that tyjdioid lever originates in them, and ty])lnis 
lever readily sjireads to them, Avliile they are the chosen resorts 
of all the infectious maladies. Tiie<e statements are true both 
of toAvn and country. Tt is (’(lually avi*11 established that tin* 
shops, Avorkrooms, or factories, in Avliich many men, Avoiueii, or 
chihlri*n are croAvded together in narroAV siiaces, in inqmn; and 
la'ated atmospheres, are ]irolilic sources of ])iilinonury consump¬ 
tion, as Avell as of all those ilisi.'ases of body or mind (hat can be 
t raced to the cuiitiniimis operation of depressing agen(;ie.«. Long 
hours of service or of Avork in such i)hu;es, of course, add greatly 
to the evil influence of the jdaces themselves. This evil attains 
its acme in the case of the journeymen bakers. 

c. The negligences of tlu; local authorities consist cliii fl y m an 
oiuissioii to carry into etfea t the laws Avhich havi; at dillerent 
times been enacted to promote the liealth and comfort of the 
I'opuhition. As a general rule, pennissive legislation i.s found 
to fail in their hands : of Avhicli no ludler exuiuple (;an be given 
than the fact that, in face of the. legal ])oAver they possess of 
causing the crossings of our metroiiolitan llioroughiares to be 
«wept by men duly jiaid for their labour, they are suflered to fall 
’uto the hands of mendicants and mendicant-thieves—-a cla.ss 
whom it is the interest of society in every way to disconrugi;. 

«. The State is more open to the (diarge of misguided policy 
than of mere negligence. There is enougli of sanitary lugislatioh 
to ri^enerate England, were it not for the heavy burdens im¬ 
posed on the community by the Poor Law. which is now falling 
last into disrepute, on the ground of the fulst; principle on which 
It 18 louuded, the immoral lessons it inculcates, and the diver¬ 
sion It effects of immense sums of money from the hands of Iho 
honest poor to thoso of the more or loss unworthy and criminal 
ueBtitutei The State, too, exhibits a mischievous inconsistency 
m making no serious effort to restrain indiscriminate almsgivers 
worn the slovenly and degrading vice in which they indulge; 


and this inconsistency will appear in its true light when it is 
borne in mind that Avhile the Poor Law has been maintained and 
rendered in many respects more oppressive in its operation, the 
Avholesome Acts whieJii once punished the indiscriminate alms- 
giA'cr luiA'c been alloAveil to fall into disuse. 

§ t ). PREVKNTIVE MEASURES. 

Under this bead Ave must content ourselves Avitli noticing 
very briefly tin* means by Avbich the health of communities and 
of the chief classes of Avliich they consist, may he preserved. In 
doing so, AA’c hIi.i!! ])oint out the heading princi])le3 that should 
gov(;rn our Jiygieiiic. pnasediires, referring for details to othiii* por¬ 
tions of this Avork. 

If Ave folloAV a natural order in this matter, we shall first 
lniA'<‘ to notice the necessity, if avc AVt)uld i)reserve health, of pre- 
})!iring the whole of tlie surflice Avliieh men inhabit by ellicient 
drainage (Drainage and Draining, E. 0. vol. iii. cols. 625 
and 62!»J. This implies the ])r(',vention of agin;, and of remit- 
tt'iit fevers, and, as recent res(*arclies liave shown, the reduc¬ 
tion of the number of oises of j)ulinunary consumption. The 
land thus ])repiir<‘d Jbr hc'idtby habitations, cjire lias to he taken 
that all tin* GAA’cllings (*r(!cted upon it be built on dry fouiidu- 
tioiis, iind Ibat .all tlie i*ul(*s of construction of an advanced 
science of arcliito'ture be carried out [H<)U.se, E. C., vol. iv. 
col. 741)], S]uice iiiid ventilation in Ihdng and sleeping rooms, 
and such ii number of a])arLments as may provide tor the sepa- 
tion of the sexes, reipiire special attention [ V^ENTILATION AND 
Warming, E. 0., vol. viii. col. 707]. AVlait space is needed for 
lu*althy n's]>iration, and hoAv that slioulil be enlarged or curtailed 
in a(*cor(lance, Avith sex, !ige, and occupation, Avill be seen elsc- 
Avl)«*re [Sl*A(’E I\ Bun, DINGS, E. (J. S.j. 

From the family <lAVilling tin* transition is natural to the 
many large establi.sbments in AAdiieh men, Avomen, and children 
arc* (*ongrt*g}iti*d in larger or smaller minibi*rs. What is required 
1) niiike th(*m heidt hy must depmul on such considerations as 
Avhetln*!* the immites oeeuj)y dillerent apartments by night and 
by day, as is tin*, e.ise in most establisbments of this kind, or tlio 
saiin* a])artnn*nt day and night, as hajtjjens in the wards of hos- 
])itids, the inlii’in Avards of workhouses, jind some prisons, A 
more liberal j>rovisioii (d’s])iue and ventilation Avill be needed in 
these* ciises. Like con.sideiations Avill ajqily to dillerent hospitals 
!unl intirmaries, jiceoiding to the class of cases admitted into 
them. If they are of an infi-ctious character, a niaxiraum of 
sj>ac<‘ and veiitilivtion Avill bo reejuired. In the case of liosj)i- 
lals, too, Ave nniy have to consider the sjieeial advantages and 
disadvantages attaching to the two opposite modes of grouping 
tin* AViirds, of Avliich King’s College llos])ital and St. Thomas’s 
are the most recent (*xiiiu])les ; tlie one. prefemiig the more 
economical Jiinl cum])ai'4 arningemciit of uouble Avards sejiar- 
ated by a peiforatcd spimil AViill, jiinl arranged round a central 
stair(*.as(‘, the otliei* the. niore costly and scattered pavilion 
]»rinci])le. of ]»{U’idlcl or radiating groups of Avards ojiening out 
«)f a long corridor, it Avill ]irobably be found that, assuming 
an hospital to he sjcicious .'iiid Avell ventilated, the pavilion 
jdan Avill liavc no ndvjiiitagc* in ]>ractic.e, Avhilst it Avill entail 
llie disiulvaiituges of needless ex])euse and Avaiit of compact¬ 
ness. 

TIesjtecting buildings in A\diicdi men, Avonien, or children are 
congregated "for industrial purposes, that is to say, of 8ho])s, 
Avorkshops, and hictories, tin* fblloA\ ing dislinctions may be made. 
Ill one class of them the evil to be; guarded against is defective 
ventilation and cons(*((uent beat ami impurity of the air; in 
uiiotlier class,tlie udilitioiial evil of irritating pjirticlesof dust, flour, 
cotton libre, steel, stone, &c., floating in the air ; in a third class, 
irritating or iioisonous ehetuical ])roducts, such as nitrous acid 
fumes in tlie case, of Avorkers in co])per and brass, and finely 
divided urseiiite, of copjier (Selieele’s or emerald green) in the case 
of artifiidal-floAver muKers and others. For these evils the remedy 
is tin* creation of a strong eurrent of air whereby to AA’ithdruAv 
the floating jiarticles from the Ojieratives. Such current may be 
obtained by opening !i e.ommunicatioii Aviththe nearest chimney, 
or by some sinijile mechanical arrangement. The use of damp 
cloths to the mouth and nostrils by artifleial florists working 
AAUtli emerald green, and of a galvanised mask by the Hhefliela 
steel grinders is less eflicient. 

The diseases set up in artisans by working in constrained pos¬ 
tures, in close and heated atmospheres, during long hours by day 
or through the uig'ht, amid clouds of dust or in poisoned atmo- 

3 )heres, are treated at length in such works os those of Bamazzini, 
amper, Richardson, Rouertson, and Thackrah; to which th« 
reader is refeiTed. 
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Followiijg still a natural order, the science of hygiene has to 
t^t of the aggregation of houses, shops, workshops, and facto¬ 
ries into villages, towns, uud cities, and of the means by which 
the health of their inhabitants may be protected and preserved. 
The appliances of health most obviously needed are prompt 
removal of surface water, the free communication of house- 
drains with well-constructed sewers, an abundant mechanical 
suj^ply of pure soft water, and jn’ovisions for the fj’e<|ueut 
removal of ashes and dry refuse, andtlic laying of dust in hot dry 
weather. For infonnation on those soveial points, the reader is 
referred to the articles Drain, Duainaoe, and Dratni.vo 
[,E. 0., vol. iii. cols. (126 and 621) j, to Sewers [E. ( J., vol. vii. 
col. 485], to Water, Water-hoi’plv, and Watehino fE. vol. 
viii. 722, 754, 77<>]. In houses, shops, warehouses, and factories 
where gas is used, the question of the removal (if the ])ro(lncts 
of combustion into chimneys, or tubes cmislrncled for its direct 
discharge into the air, becomes important in reference to health ; 
and the very dillerent question ol Hh* complete removal of the 
oflensive refuse resulting fnim liuniun t'xcrt'tu, and the cooking 
and cleansing operations of tho lioiischold, still more so. ( Jonsi- 
dering the many matters that retpiirc removal, ami the many 
forms in whicli they ]»re.sent. themselves, tin' only jdaii likely to 
be mlopted in large cities is cleansing hy water ; and lliougli it ' 
might b(! desirable in some ])<jints of view to c<»n(lnct into 
B(!])arate drains the, more and tin- less ollensive maiteis, it is very 
unlikely that such separation will ever be brought about. Tim 
water-closet will continue in use, and will demand a gtxxl syslein 
of trapping, as well us ]iroper ventilation of tlie closet itself, and 
such a supply of water as jiiny allow of comjdete llushiiig of tlie 
drain-pipes. Following tlui polUile.d \vate,r in its course, tin* 
next point to be attended to is tlm ready comm unicut ion of 
the liouse-drain having a ])rojier fall with the branch sewer, 
and of that with the main. Tlie ventilation of the sewers by j 
fre((iieiil ojicningsin the roadways, or by an arraiigeimmt -wliereby 
the sewer gases shall be made to traveise boxes of charcoal in 
lainjiqMwts or other suit aide shafts, i-< another sanitary measure 
of coiisidcrable imiiortaiice. M'lie tw(» evils to la* avoided are the 
retention within houses ami buildings of the gases arising Irom 
the closets, and their being driven or ])onde(l back liy sti’ong 
winds blow'iiig into tlie open mouths of the sewer outlets, or by 
tide-water rising into them. In villages ami the smaller class 
of towns, as well as in isolated ilwellings in the. country, the 
removal of oflensive refusi* may he accomplishe<l hy means <d' a 
drain with a gooil fall discharging itself, at a distance from the 
house, into a shallow c,ess]»ool, in such luaniiei* that the sewage 
may be used as manure at short intervals of time. Diit in all 
cases where it is practicalile, tlie in usi*. in the Jargi* 

northern towns, eonsisting in an arrangeiueiit whereby flu* 
solid and liipiid excreta of the body are receivi-d on an iiii- 
]iervi(ms surface, ami arc dried ami ri’iidcn’d inodorous by having 
the sifted ashes of the fires tlirown ii]»on them, is to he coiii- 
inended. Tlie earth-closet j li. (S., eol, wliieli substitutes 
cartJi for ashes, and a])]dies the eartli by a simple im*cliani.*^ni, 
has its advantages, and has been Justilied j)y exjierieiice. 

If we assume tlue j»]’ovisio7i for health to liave been made in 
houses, workshoi»s, factories, Inirraeks, shij>s, prisons, worklimises, 
hospitals, &c., AVe have still to make luovisioii for wholesoiiu* 
food and drink, hy urraiigements for di'teetiiig adulteration ami 
law.s for piinisliing it (Aditlteration, K, C., vol. i. col. 18 fi; 
E. C. S., col. 47]; and in the case ol' infant Jiurserics, .schools, 
and the several public estahlislimeiils Just mentioned, to apjior- 
tion the allowance of J'uod to the age, sex, and occ-Ujiation of the 
inmates [Food, E. C., vol. iv. col. i;i7, and Dietaries, E. C. S., 
col. 75(i]. The, evils that ariisc from the gliitiojiy and intemper¬ 
ance to Avhich the inluihilanls of tlicse islands are so strongly 
addicted is another projicr subjeet for scientific impiiry and 
legislation [Intemperance, E, U. S,]. 

Such are some of the Iciuling ]>i)inls which must be studied, 
and, if need be, made the subject of legislation in every settled 
and civilized community. But inasiiiucb as every such assem¬ 
blage of human beings is sjilit up into many distinct bodies of 
men, w^omen, and children, imd the. adults into sucl) great classes 
as soldiers and jailors, artisans and labourers, inen-hants anil 
shopkeepers, professional men, criminals and paupers, travellers 
anil emigrants, and as also special questions peculiar to each 
class must needs arise, hygidne becomes a science of vast extent, 
tending always to branch oil' into many divisionsanddomitments. 
Thus Paikes^fi ‘ Manual of Practical ijygi^ne ’ is chieny devoted 
to the army, as were the works of Lind, Trotter, and Blane to 
the navy. The important subject pf epidemics [Pestilence, 
3S. C., A'ol, vi, col. 433, and E. C. S.] lias been treated by many 
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authors at home and abroad, and recently by Dr. Guy in his 
* Public Health.’ The whole subject of nygi^ne will also be 
found briefly treated in the first part of Hooper’s * Physician’s 
Vade Mecum,’ edited by Drs. Guy and Harley. The literature 
of the subject, indeed, is very extensive, and many valuable 
works on the whole, or on its leading parts, have issued from the 
It*aliau, French, and German press. Hygidiie occupies also no 
inconsiderable part of Fodcre’s work, and some ^rt, too, of tbe 
oiice-staiiihird work of Paris and Fonblanque. The reader will 
find ample reference to authors and authorities in the compila¬ 
tion of the late Sir John Forbes, appended to his ‘Cyclopaadia 
of Practical Medicine,,’ and a still more extensive and complete 
list in the classified Catalogue of the Royal College of Surgeons. 

HFGIENISTES, HYGIENISTS, physicians who only at¬ 
tended peo[>le in health,ill orderto preserve them in that condition, 
and to ]u*eveni them from falling ill. Their temperaments, the 
air of the ]»hi(;es where they lisTd, the, liouses they lived in, 
the food they eat, ami the, changes wrought in the body by age, 
seasons, climates, &c., ivere the objects of their attention. 

HVGRINE, an alkaloid contained together with cocaine in 
coca leaves. It is a ])ale yellow oil, having a strongly alkaline 
i*(“a< lion and burning taste. It does not a]ipear to be poisonous, 
and is soluble in ulculiol and in ether. (Wbhler and Lossen, Ann. 
(Jhnii. Phat'ut. exxi. .471.) 

IIYGIU) (from vyp6<!, vutinfiin), a ])refix denoting the }3re- 
sciice of nioistnve, as in hif<ironi((, a wal.i'.ry tiinlour ; fiygrometer, 
a water-niet«ir ; hijffroiiutric, the water-ahsorhing quality. 

HYGROMETER [E. C. vol. iv. col. 7it31. Daniell’s Ether 
J lygrometer has been varied, if not improved, hy Regiiault, and 
also by Connell. Tbe objection to such instruments is, that in 
order to idilain mi (diservatioii, an exjierinierit has to be made. 
Hence the wet and dry hnlh thermometers (Mason’s hygrometer) 
accoiiqianied by Ghiislier’s ’I'ahles, are in more general use tlian 
hygioineiei's ])ropei]y so called. This aiTangianent is described 
under Hyoromethv, E. C. vol. iv. col. 7J)7. But as the wet 
hulh indications are vnlueleris below 32 ’ F., Mr. Wliitehouse has 
adiled a third bulb wliicli is kei»t covcretl with a tliiu film of 
coiiceiit rat(*d snl])huric acid, by means of a suitable, dro])piiig 
apjwiratus, a droi) being delivi'ied onee in 40, or from that to 
1<M> sccoiuls, and having absorbed moisture falls into a reservoir 
below. Thus the instrument consists of three thermometers of 
similar constniction, anil used as a ‘ wtd bull),’ a Hlry bulb,’ and 
an‘acid bulb’ respectively, jdaced side by side in a suitable 
frame, ami read tugetlier for c.oiiii>arisun. The teiiqicratiire of 
the acid in the reservoir is that of tlie surrounding air : the 
rise in leinpernlure shown by the, acid bulb thermometer is clue 
to and seems to he strictly a measuie of the amount of moisture 
ahsorln-d hy the film of acid sjiread over the hull), continuously 
su]>])liei! ill its concentrated slate, and as constantly passing oil' 
hyilniteil. 

The ordinary wet hull) theTiiioineler is at the zero of its scale 
in an almospiiere of jierfect saturation, and its action depeiiils 
on the aijjonnt of sen.sible heat ahsorhed and rendered Jateiil 
hy evajxiration of Aviilcr I'loiii its snvl'ace. The acid bulb thei- 
inoinel.er is at its zero in a ])erfeetly dry atmosphere, and its 
action depends on the amount of latent lieat rendered seiisibh' 
hy the c-ondeiisaliou of vapour into Avater on the surface of tlic 
hull) and hy the combination oftliis Avater with the concciitratcil 
acid. Such a hygroimder is entirely free from the action of 
frost; wliile its sensibility is so great as to require regulating 
and toning down hy the dilution of the acid Avitli glycerine. 
In tlie ‘ Proc. Royal Society ’ for Feb. 22, 1872, tabulated series 
oi' observations are given for the purjiose of slioAving appro.A'i ■ 
mately the relations of the acid and the Avet bulb resjiectively. 

At the meeting of the Briti.sh Association for 1870, a .scale for 
com]»utiug humnlity, hy 11. (J. Russell, of Sydney Observatory, 
Avas de.scribed. It consists of a sheet of paper ruled with vci- 
tical lines, each corresponding to a degree of the dry bulb. 
Tlie.se are travei-sed by a set of curved lines, each corresponfling 
to a degree of humidity ; u detached strip of paper divided into 
parts Avhich corresjamd to every even tenth oi a degree of difter- 
encfi betAveen dry and wet bull) is ap]ilied (with it8 zero on the 
Hiituration line) to the line reiiresenting the given dry bulb tem- 
jierature, uiid the curved line which cuts it at the division cot- 
responding to the given difference, indicates the resultiny 
humidity. The scale is bas(?d on Qlaisher’s Tables, 

In the * Proceedings of the Royal Society' for May, 1866, Mi’. 
Gaasiot has described Appold’s apparatus for regulating tempe¬ 
rature and keeping the air in a building at any desired degree ol 
moisture. The automatic hygrometer consists of a tube with ^ 
bulb at each end—the tube contains mercury to about half tn» 
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heiglit of each bulb, and ether floats on the mei'cury in each 
bulb. One half of the tube and one bulb is covered with 
bibulous paper kept wet, and the tube is suspended and turns 
in^cly on knife-odges placed just above the covered bulb. A 
deficiency of moisture m the, j'lir im reases evaporation from the 
wet paper, producing cold, which condenses the va[)our of the 
ether in the covered bull), and the mercury Indng pressed on by 
the vapour of the other in the naked hull) is forced into the 
covered hulb. The uncovered bulb being now much the lighter, 
rises, and raises a lever which opens a viilve at the end of a 
small tube. This tube cojiimimicates Avitli a cistern of Avater, 
Avhich trickles <lowii over lieated ])ip(.‘s co\ (!ied witli bibulous 
paper, and when the desired dewpoint is attained the action 
ceases. The range, of the instrument is regulati‘d by a spiral 
spring at one end of the tube and an adjustable, weight at the 
'her. 

HYMNAL, a service book < oiitaiiilng tin' liyinns appointed 
to be sung in the. c.hurch. [Serytck ]5ook, 0. S.] 

IIYO (from the (Iree.k letter «), tlii'. iimscii's atiached to 
the OK hyoulcs, or hyoiif hour, are. marked by this preli.v, ijf., 
hyo-yJMsuK, the muscle whicli cojinects that bone and the. 
tongue. 

HYOIDRS, OS, the bone that lh*s lutween the tongue 
and the winil\)ipe, named from its rcsemblaiice to the (licek v. 
HYOSCINR, iimi HVOSt'IN AOID, 

,„0., t,3. AVlic.n hyuscyauiine is bi)ilcd for several 

hours with a saturated solution of baric, hydrate, it is re.sclved 
into hyoscinic. acid and liyoseine. 

' + 0,11,,N. 

.Hyoscynmiiic. ITy(i.sciiuc Acid. ]I\escinc. 

+ ''..//.n-V). 

Uyoitrivr is an oily liquid having a strongly alkaline r<‘action, 
.and solidities to a. )'i'ystalline' mass ovi-r sulphuric jicid. Ifyos- 
ciuir (U'itt crystallizes iji long glistening ncedh'S. (Holm ami 
lleichardt, A no. Clirni. Phonii. clvii. !J.s.) 

1IYI*ATUS, or lly))atius, from f/irorov, the consul, a digni¬ 
tary in the court of Myzaiitium, and lVe(|Ucntly imnitioned by 
the Avriters of Kasteni liistorv, and the Papal Letters. Tin* 
ladders of this dignity Avere also stvleil HypuUis im])erialis,” 
or lnij)erial consul. From the leaden bulhe of Sicily'- ami 
Southern Italy, ])iA‘servod iinioiig the dcta.ched s«*al.'' in the 
Jlritish Museum, it is evidiud. that tin* title was hehl not only 
separately but in connection also Avitb various otliecs of impor¬ 
tance, in the milit.ary service. For exani]ile, there occur bulhe, 
hearing the names of (leorgius, Leon |See his Bi’i.la in K. <•. S. 
col. USX, jig, Sergius, Tliecrdoru.s, and Tbeo])hilns, all simjde 
Hypati ; in the same collection, and of the same period, viz., 
between tlie sixth and tenth centnrv, A.n., may be seen the 
bulhe of Theoetistns, a, Hy])atus .and Jiasilicns Pn)t.uspathailns, 
or Hf)yal Chief Ollieer ; Leon, whose seal is depicted in the 


HYPNOBATES (from, flwos, sleep, and fidivu^ to go), a soui- 
namhulist, or one who Avalks in his sleep. 

HYPNOTICS, me.dicines that cause sleep. They are nearly 
the same as those that are called uan'otica^ anodynes, and sopo- 
rlfics. Ill Toxic<dogy', they form a sub-class of the neurotics, or 
p'oisoiis that act through the nerves, or forcibly upon them and 
the nervous system. 

HYPO (from wjrtf, under), a prcdi.v demoting defect or com¬ 
parative deliciemcy, as ivell .'is a loAver place, and largely used 
K)tli in im'dic.iiie. and eheniistry, c.(/., hyperndn, defect of blood, 
hyporhlorniis acid^ii elnmiical com])oiiud containing little oxygen. 

H y POt.UlON i)HL\ (from e»ro, under, and carti¬ 

lage), that j)art of llu* lielly Avliic.h lies heneatli the cartilagi¬ 
nous or false, ribs, 'riieit! is a right and a left hypochnudvium, 
the right «‘oiilainiiig the. liver, the left the spleen. When the 
liver,Avhie.h (»c.cn])ies the. right liy]a)choiidrium, i.s full of blood, a 
dull aching pain is felt in that j).^!'!, attended by more or less 
y<*lloAvne.ss of eye and skin, and a depr(;ssioii of spirits ijuite out 
of ])roportioii to the bodily iineiisiness. Hence the word HyI’O- 
( IIONDIUASI.S fK. C. vnj. iv. col. 802]. 

IIVPOC.FH* At Ml), C,.,II,,o<>a 
isiiineric, if not identical with physe.toleic ac.id, occ.iirs along 
will) .'irac.liidic m-id and oleic ludd in the eartlinut oil e.xjiressed 
frnin the serds ai'Arocln's hypof/itii. Wiii-n pure it crystallizes 
in stellate griiii])s of needli's, Avhich melt at 13:3”, and are re.adily 
lol and ether. It ".nnbines directly Avitl: ■ 

lie, forming hyp Reic. (libroini<le, C\„lI,rtBra^^ 

' ■> . 1/1 •••• nncryslallizu ... .,.)lid, melting at 25)', . 

Avliich by tlie ])rol()nged act ion of argentic oxide, yields dinxy- 
pidiiiHir (oid, latter cryst.'illizes ii 

c.olniirless lamime, melting at jio". Sevi'ral other dermitive, 
of hy|>oga'ic a* id are known. 

LV(/V/o-.Ic/d is related to hy])i>ga.'ic .icid in the same manner 
that elaidic acid is to oleic ticid. It is best prepared by gently 
heating hyi»»g;eic acid with nitric acid uiilil nitrous fumes 
begin to be evolved, .iml then lejieatedly recrystulliziiig tlie 
product from alcohol. Caidic. acid melts at SfP, and like liypo- 
gade acid lakes uj) a imdee.nle of bromine, forming a crystalline 
dibroinidi*. (.Schroder, Amt. Vharoi. cxliii. 22 j (..'aUlAV'cll 

and (JosHiiian, Amt. Pin in. Plninn.. xeix. 130.5.) 
liyjMxiALLK! A<MI) [Tsoj'inic Acid, E. C. S.]. 

IIVP()(.!AS'IMITUM (from vn6^ iindiir, and ya^rtip, the 
sloiiiach), llie lower region of the belly, consisting of tlie two 
iliae regions at Ihi' siiles and tin; ]mblc region in the centre. 
M’lie rigid and h‘ft hypogastria are. synonymous Avitb the right 
and left dines. 

HVPOSPADIA (from erd, under, and (nrclw, to draw), a 
iiialfonnalion of the. oJ•gan^ of generation in Avliicli tlie opening 
of the untllia is below the jieiiis. See ElTHl'.VOlA [E. C. S. 
col. 002]. 

1 i PSOM F/rTlY (from cvjios, a height, and a measure. 

(K. vol. iv. col. 800|. For ineasiuoineiit of heights by the 
b.inniietcr | F. (vol. iv. col. 017], and by the tliermometer 
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Le.T,(lou lluIU of Lcun, HyiuiLus aiid Unsilion.s Su.itliariii.s : llrit. Miik., Octaclicrt 
xl. ( 11 , i'.jr (Usscriptioii of tlio inoiio^fnin), so.s JIcm-a, K. C. B. col. ass. 

acfonipanying illustration, and .Sergius, Hypati and Bosilici 
Spatharii, olhcers perhaps sommvh.at inferior t«) the preceding 
one; and Sergius, a Ilypat.ns and thiariularius. 

The regular (.Junoim of St. (fenovid’a at Paris ]>()ssessed (in 
^733), among their other treasures, a leaden Bulla, «ni Avliicli is 
the nariio of Eupheinia Hypatissa, Evcprjfiias i/TTaTiVff-ijv, which 
iiidicates that she Avas of the rank of Ilyjiatus, perliajis the Avife 
of one of this dignity, Diicange gives various references to the 
occurrence of this title in mediieviil Avriters of Byzantine 
History. 

HYPER (from inip^ over or above), a prefix denoting 
excess, and largely used in medicine and chemistry, e.y., h/per- 
trophy, excessive nutrition, hypercesthesia, acute sensibility, hyper- 
entharsis, ejtcessive purging, hyperchloric acid, an acid with excess 
of oxygen. 

Av^ FUNCTIONS [Riemann’b Method ; 

WlEKHTRASS 8 METHOD, E. 0. S.]. 

AIIT8 AND SCI. DIV,—SCI*. 


I L. vol, ii. col. 24!)j, Mr. A. J. Ellis, F.Ii.S. (British Assoc. 
Pep. IMKJ) gives the folloAving formula. If the lieights of the 
L.iroineler bo 13/; inches, the tem])e.rature of the, air A. a degrees 
F., and the teinjuTatiire of the uierciiry Mm degrees F. at the 
lower and upjier stations resjicetively, then, for all British 
lieiglits, tlie ililferences of the levels of the two .stations is— 
rB-/) X 52-ldO n A -f- 


English feet to the neure.st unit, Avitli the same accuracy ns by 
Lajdace’s complete Formula. Beyond the British Isles, small 
corrections for the alterations of gravity in latitude, and in the 
vertieal have. t.«t be made, but Avbeii an(*roid barometers are used 
these correi-tions may b(' neglected, as being much inferior to the 
probabh^ instnimeiital error. The heights must be taken in 
sections n(»l e.vceeding UMM) feet each, both on account of the 
constriict ion of t he formula, and of the unknown Iuav of varia- 
titm of temperature. WMien the dec.rease of the temperature 
f)f the air does not A’ary nearly as the decrease of the lieiglit of 
the Ixiroineter, or the ohserAuitioins at both stations, when dis¬ 
tant, are not simultaneous, or the. t\A'o stations are not nearly 
north-east and Bouth-Avest of each other, the results of barometric 
hypsometry must be rec.ciA'cdAvitb great caution. 

HYSSOP, the lioly herb of tlie Jcavs, proved by the late 
Dr. Royle to be the cap« r j)lant. 

HYSTERALGIA (from isripa, the womb, and tKyos, pain), 
neuralgia of the womb. 

HYSTERITIS, inflaiuraation of the Avomb. 
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I ATRALEIPTES (from larpSs, u ])liyKician, ami to 

anoint), a inoiliwil «oct lliat cured iliseasos by ointiiieuls ami 
fi’ictionR. 

lATROCHEMIC’US, a pliyHidan who treats disease by 
eheinicttl reimjdies. 

ICE JE, C., yol. iv. col. HM ; Watkii, K 0 ., vol. viii. col. 
414]. The Rpeciiic gravity of ice lias hi-eii vuriouHly staled. The 
Florentine Acadeiniciaim give *07r); Heinrieh,-hby, anti oIIht 
authorities, such as Tliomsuii, I’erzelius, Dumas, Osann, Pluckcr 
ami Ceissler, limmior, Kopp, and otliers, values ranging iit»ni 
4)50 t(j '908, at 0^ C. ; the most tnistworthv are those by I 
Erimner ('918), and iJufour ('9178). The iorec di.sitlayed when 
water solidities is <lue, jiartl v to the exjiansion of tin* Kiihstaiie.e. i 
in solidifying, partly to the. tlisrnjtfive power of the, excluded 
gases. For instance, if W(^ take tliree gla.'S tiasks, of Avhich . 
one is two-thirds tilled with Avaler saturate.d with caihonic i 
acid, ami the two otluirs jin* lu'arly tilled, tlit; one with ordi¬ 
nary wat('r, and the, other with recently 1 toiled tlisiilled water ; 
and if these be exposed to a temjteralure below the freezing 
])omt, then the, tirst Hash will he shatte.rtid into fragments, the 
second will bo cracked, orp(“rha]is broken, xvhile the third will ■ 
T(‘niain wlude. In the, last ease, the Mask is able to withstand 
the expansive action of ice only, but the txvo others yielded to i 
the greater violence caused by the ex]»ausi(tu of the liberated i 
air and carbonic acid. 'Jdie e.xjiansive force, of the carbonic, j 
acid is illustrated in aiiotlier way. Half fill si flask with -wsiter i 
slightly charged with curhonic .acid, <’oi k it tightly, and expose ! 
the iluid to a freezing temperature. While lliere still exists a 
Iluid iiiioleus uncork the llask. Tliere. will then he heard a i 
slight explosion followed hy a hinder one. The first is due j 
to the escjipe of the gas which lias hcen eliminated from th<; i 
ice, and lias accumulateil ahov<* it ; the second, to the carbonic i 
acid in the liiiuid nucleus lue.iking through tlu* ice wliich j 
has iioprisoned it. The ex])iiusivo fon-e of the imprisoned 
caihonic acid is also illustrated in tlie following exjierinu'iit 
by Barthelemy. If water lu' frozen in a barrel, tlu‘ sides and 
surface are first converted into ici‘, and a liquid'nucleus only 
remains. When the solidification has proceeded to a certain 
extent, the surface of the ice is burst, and tbe interior fluid 
escape.^ by a crater-liki' a])ertiire, and Iben solidifies. In tbi.s 
instiuice tberc are several concuniug causes. 'I'be ice contracts 
witli the increasing cold, while the enclosed fluid expands, its 
fluidity heiiig proimited jiartly hy pressure and jKirtly l»y tJie 
concentration of the matters in solution, .'\mojigst tliesc matters 
is cHihfiiiic acid, which tends to escapi* as soon as the liipiid is 
saturated with it. That this is so may be tested by jiartially 
filling a strong bottle wdth sliglitly carboiiatcd water, .ami ex- 

{ Kjsing it to a Ireczing temjiorature. Tlie frozen mass coulaiiis u 
iqui<l nucleus, and bristles with long neeilles of gaseous car¬ 
bonic acid, the elongated form imlicatiiig tlie high ]»re,Hsure to 
wliich the gjis is suhjected. The jwsitimi of tin* li(juid nucleus 
and the other circumstances show that the expamsive force of 
the gas contrihutes to tin* gein'ral result. If the bottle be filled 
■witli xvttter saturated with carbonic acid, ami 1 h* expost*d to ; 
a tempemture of —7” or •—K’ for some liours, it becomes 
completely frozen. Tlie ice is ojiaipie with long vertical and 
straight rows of gas huhhles. The u])])er portion ])rcsent.s hoii- ' 
zontal layers of huhhles arranged one above another, imd in the 
centre of the njipei' surface there is a craleriform projection. ; 
These upper layers are evidently formed hy the xvater which 
escaped from the interior by bm-sting through the ice, then 
spread over the surface, and finally froze. 

The prismatic stnictiire is easily seen on the surface of glare 
ice which hjis been formed during a nigdit of hard frost ; but , 
usually it only becomes apjiurent during a thaw’, so that it lias : 
been suggested that, as the striictnn! is not a crj'stalline amiiige- j 
juent, it may be due to the contraction of ice at the inst;iut 
of thawing, but, although oinuions differ, it seems most prob- i 
able that the structure originate.^ dui’ing the cooling and con- j 
traction of the ice, and is simply rendei’ed more evident during 
thaw'. The size of the prisms varies ; but in thi.s country the 
area of the end is usually such, that aWit sixteen are contained 
ill a s(|uaTo inch. Whatever may be the position of the suiluce 
on, w’hich the prismatic iceribnns, tbe prisms arc almost invari- 


ably ]>laced at right angles to it. Thus Mr. Spence Bate 
observed in a granite ijuarry in Dartmoor, that the surface of the 
I gniiiite had been raised or pushed out by a layer of ice H 
. inches thick. The ice was formed of a series of small needle-like 
j jirisms, wdiich stood on end like minute basaltic columns. All 
i w'ere perpemlic-uhir to the surface of the rock on which tliey 
: stood, so that the prisms wdiich were situated on the vertical sides 
i of the ijiiaiTV, had their long axe.s horizontal ; while those wdiich 
' occnri'(*d on tlie floor of the (juarry, stood vertically. The latter 
were, formed in thi* granitic dfihris; they w’ere attached to the 
loose stones, and had niised np a continuous surface of the gravel. 
It has be.eai suggested that tlie structure is due to the presence of 
.'lir-bnhides, hut there is no good evidence to sui»poi’t this idea. 
The stmctuiv is exceedingly wadi disjilayed in ice-caves, and 
many instances are given liy the llev. (f. F. Browne, in his ‘Ice 
Haves in Franee and Swilzerliiiid.’ One of these is afforded hy 
the Olaciere of St. Oeorges in the Vaml Canton. At the time 
of his visit in the summi'r of 1861, the ice generally was in a 
th.iwing condition. 'Pile jirismalic structure was observable 
everywhere. The huse. of a large column still remained (the 
np])er ]>ortion having disa}^pl^ared by melting), whicli ])re8ented 
u tolerably accurate borizontal sec,tion of the column. The 
centre consisted of turbid ice, surrounded by lumjied ])risins, 
horizontally arranged in a fan-like diverging series ; this was 
surrounded by a ring of turbid ice, W’hicb in its turn supported 
on its external edge a second coiic.entric ring of limpid diverging 
iirisms ; and the same nlterimtion avus repeated again and again. 
The rings were not circles, but irregular closed curves. In the 
ice ou the sitles of the. cavern the ends of the jirisius changed with 
every inclination of the wall, so tluit the jirisms stood at many 
different angles from a horizontal position, where the w’all 
clianceil to he vertical, to an npi-ight one where they AVero 
siluateil on horizontal h'dgcs of tlie rock. Tii this c.ave tin* 

! .structure Avas .associated Avith a phenomenon which miiy he 
; connected Avitli it. The ici' at one plac.e gradually thinned out, 

' and at the extreme edge tlie ice oiicurred in glolmlar or hemi- 
sjdierical heails, wliich lay loosely on the rock and isolated. As 
. tlie ice, hecame thicker the beads stood U]> higliei' mid higher, 
losing their roimdness and l)(*cumiiig conifiressed into prisms of 
' all siia]»es. Thi.s aimearance seems clearly to be diu' to the 
grailnal dissolution of the ice ; hut nuay it not he jiosaihle that 
tlie ice liud been built up by tlie Ibriuatiou and mutual jires- 
sui’e of .spheres of ici‘ ( This sheet of ice AV.as found to be 
' jirisniatic to a certain deptli only. At this (le[)th the jirisnis 
could he readily cutolfwilli a knife, leaving the surface of the ice 
clear and lim]>id, and Avitliont any ajipareiit signs of prisiiiatir, 
structure, nevertheless, “tlie lamimc,” tt.s the Kev. Mr. BroAvne 
observes, “obtained by cliiselliiig their low’er surface careful I v, 

' broke nji regularly into tbe shujies to be exiiected in section,s 
i of jirisiiiH cut at right angles to the a.xis.” Another interesting 
: c:i.se of pri.sniatic structure is described in Toggendorfs ‘Anna- 
leii,’ Iki. Iv, ]i. ■i7± 111 1842, the Suale Avas frozen. In tin; 

middle of .lanuury there Avas a Avave of Avariii temperature Avhidi 
caused tin* riv(‘i* to overilow and to c.iirry large blocks of ice on 
to the neighhouring Jowlaniks, Avhere they remained for a long 
time after the, subsidence of the Avaters. Home of the ice lasted 
all through the jieriod that the temperature rose above tlie 
freezing point, and the recurrence of Irost preserved it till 
March. In this month the rays of the sun beat strongly on tlie 
ice, and cau.sed cracks to appear on its exposed surface, Avhicli 
cracks spread into a network ; at first the meshes of the net were 
exceedingly irregular as regai'd.s size, but after a time greater uni- 
foniiity nrevailed, owing to the snb-divisiun of tlie larger meslies 
into smaller. The crack.s Avere at first superficial, but they gradu¬ 
ally penetrated into the ice, until the cracks became fllrro^vs. 
These fumiws deepening, the block of ice Avas broken up into 
long thill rliombi idal iiillars. The surface of the ends of the 
pillai-H Avas marked hy lines parallel to the sides indicative 
of cleavage planes in this direction. 

(BroAViic, Ice Caves in France and Sudkerlamlj 1866 ; Dufour, 
Univmelle Archives, vols, viii. pp. 89-108 (186(J); 
xiv. pp. 6-32 (1862) ; Barfhelemy, Compies itendus, vols. Ixviu. 
p. 798 ; Ixx. p. 146). 

lUE TRADE. (Since the writing of Ice Houses and Ice 
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Trade [E. C. vol. iv. col. 819], the consumption of Wenham 
Lake ice in England has lessened, it being found chcax)cr 
to import ice from Norway. The Norwegian ice harvest, near 
Christiania, is conducted nearly in the some way as that of 
Wenham Lake ; with ice one foot thick, 40 men and 12 horses 
can cut and carry 400 tons per day ; one ice-house near the city 
has storage for 20,000 tons. The main supply for London, and 
for England generally, continues however to he chiefly from local 
Bources. The English consumption in 18C9 was roughly esti¬ 
mated at 110,000 tons from foreign countries (mostly Norway), 
and 220,000 tons home sujjply. Much ici; is iisc^d in packing 
meat and fish for the. London markets ; it is valiiuhlc also (n 
the naturalists wlio are engaged in iiitiodiicing fish and birds 
into foreign countries, by the transport of ova .'in<l eggs well 
packed in it. Large quantities are used in the ]nincipal In-s- 
)ital8 to deaden [the i)ain of the knife, and bt arrest Incinorr- 
lage. In an ice-house near Islington 72 feet in dej)tli by 
14 ill diameter, 3000 tons an; packed during winter ; the itv. 
welds into u mass, which rcMpiires an axe to cut it; the 
welding greatly lessens the amount of melting tliiring sninnu'r. 
The consumption in London is estimated'at alumt (jO,()()() 
tons per annum. The United States still sn])]dy the, AVe^t 
Indies and India with ice ; Imt so much melting wjvi found to 
take place during the longer voyagi' to Australia, that the 
c(donists now mostly nse artiliciul ice of their own innking. 
Paris is estimated to consume ITi,()()() tons yearly ; the ice is kept 
at all cafes, restaurants, dairii's, and shops for the sale, of fruits aii«l 
vegetables. Private families are supplied, not only with lum]» 
ice, but with ramfes fraj)]it's —decanters Jilletl with water which 
has been frozen by rotating in a freezing mixture ; tljcs<* carafes 
act us refrigerators to vessels or liqmMs phicecl near them, and 
sonndiines wine is cooled by being jnjured for a lime intt> 
them. 

AHlJkial Lr. This mannfacture, briefly adverted to in Pkkk/.* 
iNu ArrAUATUs and Ftti«:KziN(j Mixtluks [L. ('. iv. 2()«, 
and ill Ice Househ ani> Icio Trade [ E. ('. iv. HIDJ, has since 
received extensive (levelopm(;nt. St'veral modes oI ])roc(*dnre. 
are adopted, each varied in <let,uil by dilfereiit inventors. (1). 
Atniosjilieric air, condensed by liigh jn’essure, is allowed to re¬ 
cover its forin(;r bulk by removing the j)ivssiire ; in ex|)aiiding, it 
ahsoibs heat from any surrounding suhstances, and thus cools 
them ; accordingly, the apparatus is so arranged that liquids or 
solids may thus be cotdi-d, with or without actually making ice, 
AVindlniusen’s a 2 »])aratus (introduced in 187(>)il'y fh^ aid of a 
12 horse-]K)wer engine, forc«-s air through 100 twelve feet tubes, 
kcqd cool by immersion in water; it is used l>oUi for cooling 
liquids and making ice. In some, of the experiments on this 
class of machiiK;, a ton of coals jtruduccs a ton (d’ ic,c ; the. coal 
gtMierathig the, steam piower for the compressicni (d‘ the air. Kirk’s 
machine, another of those on the atmospheric plan, has been 
ado])ted in parallin works and in br(nv<*ries, to loWi'r the tem])e- 
vature of liquids. (2). Ammoniacal gas is driven into a vessel 
siirroniideJ hy cidd water ; it condi-nses into a liepiid ; and by 
alternating the. processes again and again, heat is abstracted from 
surrounding substances willioiit the ammonia itself being Avasted. 
Pncl is needed in this judcess, not for ju'oducing jiower for com¬ 
pression, but fur generating the ammoniacal vajaair. (lariv’s is 
one among many varieties of this clas.s. (3). Ether is the chemical 
aga'iit eiiquoyed, as in Sielxf’s apjAaratus, Avhere steam ]>OAver pj’o- 
duces a vacuum Avhich imables ether to evaj)orate, and by the 
subsequent recoudensation to abstract lu'at from siirronnding 
bodies. One of Siebe’s machines Avill loAver the temperature of 
surrounding substances by 52'’ F., or Avill make 10 tons of icc; 
])er day. At Tnmiuii and llanburv’s brewery, it has been found 
that a cooling j)ower (upial to that of one ton of icc; can be ob¬ 
tained at a c.ost of 6s. The plans adc>i)ted by Migiiot, Kent, 
Joselle, Tellier, Harrison, and other inventors, all dejteiid on 
applications of alternate rarefaction and conq)reBHion, with or 
■without the aid of volatile li(|uids ; many of them are in daily 
practical use in India, South America, aud Australia.- As the 
turning of a handle will jiroduce sufticieiit j)ower in small 
Riacliines, many such arc now used in private establishments. 
Ash’s piston freezing machine is one example, making ice, and 
neezing ice creamy in a small apparatus. 

ICELANDIC LANGUAGE AND LITERATURE. Au¬ 
thentic historical records of Scandinavia, t.c., Norway, Sweden, 
and Denmark, do not date farther back than the l»eginning of 
the ninth century. At that time it was inhabited by the same 
people os, now, who all spoke the same language. There 
was, however, considerable difference in the dialects of the 
three different countries, and even of different districts, which 


may ho seen from inscriptions on tombstones, oruanieuta, &c., 
found in the different countries ; but these differences Avero 
nowhere so great as lo constitute a sejjarate language, and peoide 
from all parts of Scandinavia were mutually intelligible to each 
()ther. The extent of this Scandinavian language was not cou- 
fiiied to Scandinavia. During the 8th, the 9th, and the 10th 
centuries, there M'as a continual outward movement from tlie 
north to all jiarts of Europe. Danes and Nonvegians made 
continual inroads iqion various parts of the British isles, and 
took possession of large portions of them. Their iiresenee Avas 
also felt in P’l-ance, Spain, aud Italy. Tlie Swedes crossed the 
Baltic and iiKule tlioniselves masters of ciuisiderable portions of 
Russia, and a great many local names hear to this day an incon¬ 
testable. testimony b) their o(‘cii]>ation. During the same out- 
Avurd movement the S(;an<linavians discovered and colonised 
Icel.aud and Greenland. To all these ]>arts they carried their 
language and sucli cnltivai ion as they iiossesscd. In many jiarts, 
JUS in Fniin-e, the Scandinavian settlers soon forgot their native 
tongue and julojjted the langiuige of their iiCAV country. But 
ill iiijiny jiart.s ol‘ England and Ireland, and especially in the 
n(»rth of Scotland, the Htda-ides, Orkneys, Shetland, Iceland, 
and Greeiilaiul, they jai-served their language for a long time. 
Such then Avas the extcait o! the Scandinavian tongue during 
the 0th, lOlh, and 11th centuries. 

In tin* Olh and the lOLli centuries AVe liiid no name given to this 
language. When, hoAvever, the Icikinders Ijegaii to use it for 
literary purposes, they called it ihi', Jhinish iomjw. (Dbnsk tunga) 
and fre«pieiitly only “our tongiu-,” in order tf» distinguish it from 
the languages of Great liritain and Ireland, and Germany. 
That this Avas n(»t Danish ]m»])ev, or the language spoken by 
the inlndtilants of Denmark t»nly can In; abundantly proved; 
IhuH it is stated in tlie Icelandic code of laws, called Giugus, 
committed to Avi'iting in tlie year 1116, “If foreigners, Banish, 
Sivah’sh, or Ao/'iw/oo/, or fron'i any of the three kingdoms Avhere 
inir tongue is spoken ai'e slain in this country {iv., in Iceland)', 
the action lies Avith their kinsmi;n if they are in this country. 
But no man of any other tongue than 7 A(»jj.7i has the right to 
be an actor in a case of murder in this country by reason of 
relationship, except a father, or a son, or a brother.” In another 
eoclc of law.-i ])uhlished in Iceland in 1280, the same right is 
given to Danes, Norwegiam, and SAvedi's Avith r(;gard to inheri¬ 
tance. “ but 110 Ilian," continues the code;, “ sjieakiiig any other 
tongue than Danish, has ji right to inheritance, by reason of 
relationship, excejit a father, ji son, or a brother.” In the preface 
to ‘ lleimskringla,’ Snorri Stuiiiisoii says, “liithis book 1 caused 
to be Avritte.u ancient traditions about those chiefs AVho reigned 
in the norfh muiifrii-.H, and spoki; tlu; Banish bi/u/Mt.” It miiy 
be seen from an Anglo-Saxon homily of the Otb century, that 
the old Scjiiidinavian language Avas then called Danish (Denise) 
in Phigland ; and not only the Icelanders, but the NorAvegiaiis 
also, generally m.'ide usi‘ of tin; siimi; jqifielliition throughout 
the lull Jind 12th ceniunes. Tin; reason is evident. The 
Daiiisli kingdom Avas at that time the most considerable of 
the three kingdoms of the North. When, however, the Danish 
2»ower became Aveaker, and Ic.eland came into idoser con¬ 
nection Avitli Norway by bidng united Avitb that kingdom in 
liersonal unijin in the year 1261, another name came into use, 
munely, the Korthcru htinjuariv (Noriwna). Yet Ave find the 
.•qqiell'atiou J)ani';h as late Jis the ICith centu^ 5 ^ Tlic two names 
Jhdi.s/ca and Nnrm'na seem, tlu'refore, to have been used side 
hy side for some time. SAveilish is never mentioned, for the 
oiivious ivasjjii that the Icelanders had much less intercourse with 
that country tluui Avith the other two. Yet tlie common Scan- 
din.'ivian tongue Avas spoken there in perhaps a more antique 
form than in Denmark aud Norway. In the course of the i4th and 
15th centuries tlu; ancient c.ommon Scandimiviaii tongue hecaine 
BO {dt(‘rcd in tlu; three. Scandiuavhvn kingdoms, while it still 
remained substantially the same in Icehind, that the same 
apjiellation Avas no longer applicable to the language ^lokcu by 
the Icelanders and that spoken by the peojile of Scandinavia. 
Besides, the frecjiieiit intincourse between Iceland and Norway 
now ceased entirely, and a very limited communication with 
Denmark only was k(;pt up. Both the naine.s, Banish and Nor- 
weyiaiiy soon became obsolete, and a neAV name came into use, 
namely, Icelandic (Islenzka), and this has been retained to 
the present day, at least in Iceland. When the study of the 
old Scandinavian tongue and the Icelandic literature was revived 
in the North, this name gave rise to a great many disputes, 
especially in this centu^. The Norw^e^ans now persist in 
calling It ‘ Old Norwegian ’ {Gammel Norsk ); but the objec¬ 
tion to this name is, that it is too limited—that it might as well 
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Le called ‘ Old Danish, ’ or ‘ Old Swedish.’ In the other tw'o 
Scandinavian kingdoms, and in Gerinany, it is hy many called 
the ‘ Old Northern Language’ {(M noniisk, Geman Altnorduch). 
To exjpress the extent of the old Scandinavian language tliis 
name js undoubtedly the most correct one, as it comprises 
the whole of Scandinavia ; but it is misleading as to the litera¬ 
ture produced in this language, ns well as to the language 
spoken in Iceland at the presjuit day. The name /cdandie., has 
also been objected to by sonic as being too limited. Rut tbove 
are two weighty considerations which make Iccktiulic tlu' most 
appropriate name. The old Scandinavian tongiie. is still sjsiken 
in Iceland substantially unaltered. The clearest evi«1enee «)(■ this 
fact is, that the Sagas, com])OHed in the lllli, 12th and l.'Jtli cen¬ 
turies, are still read and understood by the e«iimn(in ]>eo]ile. of 
Iceland without any previous study ; nay, even by tin* childnMi, 
as soon as they have learned to read. Tliei e may be a few words 
here and there whicli they have sonuMlillicnlly in understand¬ 
ing, but they will not be found to be more numerons than the 
dilhcnlties to an ordinary Englisli n-ader in Englisli works of 
the 16th century. Now there is no district »)f tin* thi-ee Scan¬ 
dinavian kingdoms the ]) 0 |iul!ition (»f which is able to understand 
the Hiujas without jtrevious study of tlie language ; and their 
forms of speech are so materially dilferent from lln‘ old tongue 
that they would be wliolly nnintelligihle to a man of the X(«/a- 
iime.y or to an Icelamlor of tlui present day. The. tact, therefore, 
remains indisputable, that at th<* jii’iscnt day the lahiniUrH 
alone retain, the old, Senniliniiritni hitnjnaije. The second gicat 
eonsideration is, that nearly the. whole of the literature h it to 
us in this language was jiruduced iii Iceland and by Ice¬ 
landers. S(», if the iianu* ‘ leelundie, ’ is too limited as reganls 
the language, live same objection camxjt he urged with regard to 
the literatim^ 

Icelandic Ibrm.s a bnuieh of the 'Daitonic langii.'iges, iind is 
therefore c]o.seIy allied to English and (uninai). I’Ju* farther 
we go l»ack, the closer we fnal this relationslii]). Indeed, liy 
some, of the Pnga-writers, Anglo-Sux(tn and Icelandic were con¬ 
sidered us one language. Tims it is said in the Saz/tt ofGunn- 
laugr Ormstiinga, “ At that lime (?’.c., in tin* beginning of tlie 
] Itli century) there was the, same language in England as in 
Denmark .and Norway.” This stalement i.s iindouh(c<lly e.vag- 
gerated, but there i.s re.asojj bj believe that the ijilial»itants of 
England and the Scandinavians were at that, time mutually in¬ 
telligible W’he.n speaking their resjtective. languages, for it i.s 
never Tuentioiied that they used interpreters in their dealings 
with each other. This circumstance, is of consideruhle, import¬ 
ance, since it Ls expressly stated in the .S'u//o.s-that the Sc.-indi- 
navians had to ns(; an iiib'rpreter in their intercourse witli the 
Irish, as their langnagi*. xvas entirely nnintelligilh! to tliem. 
If, therefore, the same had been tbe ca,se with the English, it 
is liighly ])robuble that such a, fuel wouhl not have been ]Kissed 
over in silence by the Siiga-writers. A coui]>arisou of the .\iiglo- 
Saxon and Icelandic will moreover show thiit hy far the greatest 
jxirtiun of the vocahidaries of the, two hiiigu.'iges is the .same, 
although tlna-e is a coirsiderahle dilfcrence in llu-ir gmmm.itical 
forms ; and, Avith respect to the vocahidaries, there is far greater 
similarity hetween Anglo-Saxon and Icelandic, than hetwc-eii 
the latter and German. The similarity of the Icelandic, to the 
otlier branclic.s of the Tenlonic languages has induced some 
German idvilologists to con.sider it viut as a sejiarati' hranch of 
the Teutonic languages, hut merely as one of ilu- siihdivisions of 
the German. Rut JeeJandie lias .such cliaracteri.stic feiilui-es 
peculiar to itself, that lids idea cannot he fairly iiiaiubiined. 
The, oldest of the Teutonic langnag(>s known to us is the Mccso- 
Oothic, from which the ohl German seems to he immediately 
derived. It ha.s, however, none, of the cllaracteristic pec.nliaii- 
ties of the Tceliindic. What dislinguislu's the Tcehuidic from 
the German branch of tlie Tvail.onic languages i.s that the article 
i.s siillixed to the noun.s; c.//., maiNr-///?/, the man ; fitumUi'//, 
the hour; lnis-?7, tlie hou.se. The verbs liave. a ])a,s.sive form, 
e.g.y eg sSst, ‘I am seen,’ and the infinitive ends invariahly in 
the vowel a, instead of in a consonant, yurther, there is an 
entire absence of the aiigine.nt to the words, such as/«* .and f/t. 
Tliese characteristics akso belong to all the subdivisions of the 
Icelandic, or the modern dialect.s of Scandinavia. Oftlie.se the. 
Furoese come.s nearest to the li*,elandic ; Ihen the dialect spoken 
in the Dalecarlia in Sweden ; then tlie dialects of the various 
country districts of Norway ; then Swedish as it is now spoken 
in Sweden j and lastly, Danish, the language of Denmark and 
Norway. 

These characteristic features make such a marked distinction 
between the German and the Scandinavian languages, that it 


may be seen at a glance whether a dialect belongs to the former 
or to the latter. As far back as we can trace, Ave find the same 
distinction betAvecn the two. Thus aa'g find Mocso-Gothic, the 
literorj^ remains of AA'lvich are five hundred years older than 
those of Icelandic, possessing the same characteristics which 
still distinguisli Geman from Icelandic ; but in sounds and in 
AA'ords there is a very close agreement between Icelandic and 
M(eso-Gotliic. On the other hand, we find in the oldest inonu- 
numts of the Icelandic, the runic inscriptions, the same distin- 
gui.shiiig features whielv it still pohsCkSScs. It will therefore be 
clear that Jeeluridic and German have been developed indepen- 
<Ient]y of each other li“i.»ni a common parent stock. Rut what 
that ])arent .stock Ava.s, or when lhi.s sejiarate development began, 
AVe. have now no means of a.scert,aining. 

Th(‘ fiust c-liavnctors in Avliicb Icelandic was written wer(‘. the 
rimes {rftnir), an adaptation, as it is supposed, from tlie Greek 
alphabet. In the earliest times the. letters Avere sixteen in 
number. I’lie princijial ])art of <*ac]i h-t ter consisted of an up- 
riglil stroke, and to ihi.s were added various cross-strokes to 

distinguisli one letter fjoni another, e.g., Y (/); 1 ^ (0> 

The name giA’^eii to each letter was a word beginning Avitli the 
same h'tter ; for instance, r is culled ret^i (a carriage), h is called 
hagl (hail), &c. Wlien tliese cliaiacters Avere introduced cannot 
be {ascertained. AW* only know tlii.s, that they are mentioned in 
onr oldest .songs and ohUsst records, Tliey were chiefly u.seil 
for inscriptions rui stones, Avooden .sticks, Aveapons, household 
utensils, such as drinking horns, and for sorcery. Tlieir use 
Avas nndonhtedly very linuled ; iuid allhough Ave Iind on se.verul 
occa.sions that songs, or parts of songs, Avere engraved on Avooileii 
slicks }iinl tablets, it can hardly he said tliiit they Avere ever 
u.sed for literary ])urposos ]>rojicr, and tlie sticks and tiihiets so 
engi-a\e<l ImA'c not hei'u pre.sf-rved. Rut a great iinmher ol' 
Tunic iii.scriptions on stones ri'iiiain to tliis ihiy, esjieeially in 
SAvedeti. It. is jliaraclei’islic in the iirlhogr{i]»liy ot the oldest 
of these iiiscriplions, tlnit the consonants were never doubled. 
Till' Avoids are usually sejiaratisl by ;i point or a colon, tlie lines 
iire witliout a iixed arrangement, and tlie runes liavc' sometimes 
to be lead from the right to the left, as widl .as from the left to 
the rigid. 'I’liere is ii lreali.si‘ on tlie runes by an Jcelander as 
ciirly a.s the Rtth eeiilury. Rut tlie nio.st complete collection of 
idl the junic insci'i]»tions of Sciiudiniivhi lias been made lately 
by George Steitheiis, ])rofes.sur of Englisli and Anglo-Saxon at 
the University of t'o]»enIiagen. 

Wlien, lioweA’er, (Jlivistianity was introduced in the. North, 
and jdong Avilh it the Jjatin language and the literature of the 
('liurcli, tlie rune,s Averts super.sedi'd hy the Roman alphabet, a.s it 
Avas used hy the Anglo-Saxons ami the Gerniams. Tlie, orilio- 
grii]>hy of Icelandic mwi.'i’ wiis, iind is not evi'ii still settled, to 
the same di'gree us lliiit of Englisli. Rut as commonly .used, tile 
idpliahet niiiy he .said to eonsi.st of twenty-seven letters; namely, 
((, 6, d, (N, c, /, (/, /{, /•, /, HI, /?, n, p, /*, .s, /, n, v, //, c, p, fii, u. 

Tims it Avill )»e .seen that leelandic lues not the letters c, g, and 
vr; the two Jir.sl wi‘i‘e, however, in loiiimoii u.se till tJiis century, 
when lh<-y Avere. dropjied as .sn])eiHuoiis, because they have their 
full isjuivideiits ill « and k. On the other hand it has the letters 
'.N and p, ivjireseuting the two sounds of th; and the, donhlc 
Ii-tter le, Avhich has exactly the lung sound of an Englisli v, or 
llie Geriniui li; and lastly d. All the A'OAVels have Iavo distinct 
smind.s, one wlien acceiitnated, another when iinacceniuatwl. 
Tlniis, a nn.’iccentnated alwiiys sounds as English a, eitlier in 
father, or in hat, but aaIicii accentuated (il) it always Inis the 
sound of oil' or tin. The same is the case with all the otlier 
A'oAvi ls. Yowcl-cliange is AU'iy freipienl, whereby 

a, a, uu, o, d, n, li, Jo, ju are changed into 

e <■», IP, ey, y, cc, y, y, f, acconling to the tei- 
mination of the Avoid. The use of h (the a.sjiirate) is more exten¬ 
sively retiiiiied than in any other of the Teutonic languages, or their 
dialects.* The mo.st fieipwini conihiiuitions of this kind are /y, 
hi, hn, hr and hv. H;] is still retained in the spelling of modern 
Danish and Swtidish, hut the h is dropped in tlie pronun¬ 
ciation, ami the./ only sounded. Ill and hr answer to the AVclsh 
ll and rh, and hr to the English wh. One of the peculiaritic.s 
of the 2 >roimncintion of Icelandic consonants is, tliat ll i^ 
aliA^ays })ronouncod like dl, ami nn like dn after accentuated 
vowels. 

The sound of the Icelandic cannot be said to be either very 
ha^ or very soft, and it has this peculiarity as compared witlj 
German and with the Celtic languages, that it has no giittum 
sounds. The principal changes that have taken place in the 
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Icelandic language are, that k has been softened into g, and ^ 
into "S, at the end of a syllable. 

The flexions, especially of the nouns and pronouns, are very 
complicated. Masculines and feminines of the nouns have four 
declensions each; the first two declensions have three varia¬ 
tions each, and the third and fourth two. The neuters have 
tliree declensions, the first of these has four variations, the 
second and third two. This niahes in all twenty-eight varia¬ 
tions. There are four cmuH—Num., Acc., Dat., Gen.y both in the 
Singular and the Plural. Adjectives have two forms of flexion, 
one when definite, the other when indelinite ; in the former 
ease the declension is .simple, in the latter the same as that of the 
substantives. Icelaiidie ha.s only one article, namely, the deli- 
nite, which is suflixed to nouns, and })refixed to adjectives ; it 
is inflected in all genders and casei?. Of the jmmonns it may 
he remarked, that the first and second ])ers()nal ])rononiis have 
a dual form, distinct from the plural ; the verbs have both an 
active and jwissive form ; four moods, namely, iiilinitive, imli- 
cative, subjunctive, and imJ)(M'ati^■e ; two parliciph's, one active, 
another passive.; and a sii])ine. They nave only two simple, 
tenses, past and pre.sent, tlie other ten,se.s being formed with 
auxiliary verbs. 

One of the iiKwt promiinuit featuT(!S of the Iceljindic language! 
is the almost miliniiteil facility of Ibrming new w'ord.s, either 
by ])uUing two or more words together, or by meiely changing 
tlie root vowel of the words. Tliis ])ower has been extensively 
exercised, both in olden and in niotleni limes. Por this the 
\owel-change often atlbnls a great facility ; as a new word with 
a different meaning may he. formed l*y imuvly changing the root- 
vowel. TJiu.s tile language is very riidi in word.s, e.specially in 
.synon.yiues. In the. old Scaldie, songs the number of names 
given to certain thing.s is (juile .'istoiiLshing. Tlie names and 
a])])ellatioiis of man, for instance, amount to about 2000. Arms 
ami everything relating to war and battles, liave also a great 
number of iiaiiies. On the other hand, the language is not 
iinicli developed in otlier hranclu's, in wliic.h our am*e.stors wroti- 
little or nothing. It has, however, large r(‘.source.s within 
itself from which to shape new words for new' things and ideas. 
The Icelandic of the present day <loes not, therefore, adopt the. 
universal name of any new invention ; but calls it by some 
name of its owm, w'hich is either a traiislation of the universal 
name or an indepimdi-nt tle.scriiitioii. 'rims, it h'graph is called 
either fretta/It'ijgir (bearer of ne.w.s), or rdfsiynlllinhlr (electrh* 
thread): tulegrniii is called hnulfrctl (<iniek news). Tlie. .same 
is tlie case W'itli names of sciences, suc.h as geology, othiio- 
logy, anthropology, itc., none of which are. adopted into Jee- 
lamlic, but, in every case, a mum! is formed from words in the 
language itself. Tii this re.spect few languages, except Greek, 
can eomjiare with Icelandic, such an! its (Icxihility and re.soiirces, 
'I’he few foreign W'ords introduced into Icelandic, chielly by 
the. clergy and clerical writers in olden tiine.s, liuve bec-n so 
transformed that their lurm’gn origin can hardly he recogiii.sed. 

Icelandic composition, especially in t he old writings, is chielly 
distinguished by coiicisene.s.s and ter.seiie.ss. Tlu! seiitence.s uie 
short, clear, and distinct, and much less connected by relatives 
tluin ill other tongues. 

Icelandic as a language w'as first made an object of K«-.ientilic 
.study by tlie natives thi'iiiselves. 'Die lii'st grammatical tiva- 
lise on Icelandic xvas \vritt(!n by Tlidroddr Ganilasoii, called 
Hiinamcistan (Kuiiemaster), who lived in tlie beginning of the 
12 th century, lie chiefly, treats of the. vowel sounds of the 
language. This treatise is V(!ry interesting as being tlie ol(le.st 
]>hilological treatise in Icelandic, and ])erhaj»s in any of 
the Teutonic languages. It also givi's ns valuable information 
about the old pronunciation : and the presc'iit ortliography i.s 
in many cases founded upon it. Another treati.se of a similar 
kind was written later in the 12th century, but the. author is 
unknown. In the 13th century a third essay was written on 
Icelandic composition, in imitation of Donatus and Priscian, 
by Olafr pbrSarson, HvUaakald, who died in 1251). The.se 
three treatises are published iu the Ama-Magmean edition of 
the ‘ Snorra-Edda.’ After this there is a blank of four hundred 
years, during which time we know of no philological work on 
the Icelandic language. The want of a graimnar ora dictionary 
was never much felt by the Icelanders themselves, because they 
had no difficulty in using the lon^age without .such means. 
In the 17th century a ^eat many Icemndic manuscripts were 
brought down to Copenhagen, and some to Sweden. At this 
tune both Danes and Swedes had so far forgotten their old 
tongue that these works were sealed boo^ to them. To supply 
the want thus felt, the first Dictionary, or rather Glossary, 


appeared in 1650, by Magnus Olafsson, an Icelandic clei-gyman, 
the Icelandic beine written in runic characters with Latin 
renderings. Another Dictionary, much more comprehen¬ 
sive, in Icelandic and Latin, compiled by an Icelander, Gu'S- 
muiidr Andresson, appeared in 1683. Some other Glos-saries 
also appeared during the latter part of the 17th century. Tlie 
first Icelandic Grammar was written in Latin by an Icelandei-, 
Hunnlfr Jun.sson, and appeared in 1651. It w^as Kj-published by 
llickes in Oxford, 1688, and again reprinted in his ‘ Thesaurus,’ 
1703. During the latter half of the 17th century and the first 
<|uaTter of the 18th, many leariietl men both iu Denmark and 
Sweden studii'd Icidaiidic, and acknowledged its importance for 
tlie philology and tin* liistory of tin! North. Several works of 
the old Icelandic, literature were, brought out with the assist¬ 
ance of leelainlerH, a(!com]iiini(>d by Latin and Danish, or 
Swedish translations. About the heginning of the 18th century 
an l(!e.l!inder,ArniMagnus.sou,'(!()mmoiily known out of Iceland by 
lii.s Latinized name, Arna-Magiueiis, brought down to Gopen- 
hag(‘n the large.Ht ami mo.st valuable collection of Icelandic manu¬ 
scripts ever made. This cullecition he afterwards bequeatlied to 
the University of Oopeiihagen, along with a considerable siiin ot 
money for the puldication of tlie most valuabh! Icelandic works. 
Ili.s industry and liberality did not indeed hear immediate fruit; 
hut in the last ( piartei* of the 18th eeiitiiry a great many of tlie mo.st 
im]>ortunt Icelandic works were brought out both by the triis- 
l(‘es of tlie Aniu-JMugiiie.an legacy, and by other eminent Danes. 
Tlu*se editions were furnished with Latin translations, indexes, 
and vocabularies, in order to make iheui useful for tho.so. who 
wished to stiuly Icelandic, and for scholars in general. At this 
time also tlie lc<*landie. tongue and literature attracted the 
notice of various scholars in Ih'nnany, and several Icelandic 
works were translated into that, language. Notwithstanding 
the.se exertions Jcelaiidic was .still know’ll to very few’, even in 
the North, ainl it w'a.s reserved for men of the present century 
to make it universally kiiow'ii, at least throughout the North. 
Uoremost among these was the tmiiiient philologist, Erasmus 
Uhiistian Itask, a Dane. He .sjient .sonu! time in Iceland to 
make, liimsell perleclly acijuninted with tlie language, and w’lote 
the lirsi scientific Icelaiulic grammar in 1811, and his system 
has been followetl moH! or less by all W’lio have since written 
on that subject. It was also duo to Rask’s tilforis that an 
Ic.elaiidic-Laiin dictionarv, comiiihid by liidddrsson, an Ice¬ 
landic cli'rgyinun, and liirnislied with Daiiisli equivalents to the 
Avorils by Rask himself, appeared in 1814. Till quite recently 
this w'as the only diclionury within the reach of students of 
leelandic. rrofes.soi‘ Rask and Ids followers succeeded iu con¬ 
vincing his c,ounlrymiui of the fact, that Icelandic was really 
their old tongue ; and that it Avas quite as imjiortant to them 
a.s Latin and Greek to the pre.sent inhabitants of Southern 
Eurojie. The result has been, tliat Ici'landic is now taught in 
all c<*llege,s in Denmark. In Norway Icelandic has been studied 
witli .still greater energy, during the last forty years. 

Till quite recently Icelaiulic maybe said to have lieen entirely 
unknown in Great Rritaiii. Rut rluring tlie last thirty years a 
gre.at deal has been done to make Iciilandic, and especially Ice- 
lanilic literature, known in this country, both by translations of 
Icelandic w'ork.s, and articles w’ritte.n on that subject. Mr. 
Samuel Laiiig’a tran.slaiion of ‘Heimskriiigla’ appeared in 1844; 
and w’ithiii the la,si t(!n y'cars .se\'eral have been tran.slated 
by Dr. Da.sent and the poet William Morris. The poetical 
Edda has also been translatt'.d by the late Benjamin Thorpe. 
Rusk’s ‘ Icelandic Grammar ’ ]ia.s been translated into English, 
and another Icelaiulic Grammar appeared two years ago, 
w’ritteii by the Rev. Mr. Bayldon. But by far the most impor¬ 
tant lielp to tlie, English student of J(*.elandic will be Cleasliy’s 
* Iccliuidic Dictionary,’ edited, enlarged, and completed, by the 
eminent scholar, GmNbrandr Vigfus.son, a native of Iceland. 
Tw’o parts have, already been issued by the Clarendon I’ress, 
and tlie third and last is all but finished. Prefixed to the Dic¬ 
tionary is an Icelandic grammar, and a compendious list of 
Icelandic works. 

Literature .—Although the Icelandic is one of the most inte¬ 
resting, and probably the oldest, of the now living Teutonic 
languages, it is doubtful whether it would have awakened much 
interest outside of Iceland, but for the literature produced in it. 
It is also doubtful whether the language would have been pre¬ 
served in Iceland in such a state of purity as it has been if 
there had been no literature. The Faroes, and some parts of 
Norway, have been practically as isolated as Iceland, yet the old 
language is no longer understood there. 

The oldest monuments of the Icelandic literature are, as vith 



1889 ICELANDIC LANGUAGE AND LITERATURE. 


lOELANDK? LANGUAGE AND LITERATURE. 1840 


most otlier nations, pojnilar songs. Tradition assigns the first 
collection of tliem to Siemuuitb KroSi (the learned); and the 
volnmc in -vvlijch tiny are contained is now commonly called 
‘Samimdar Eddu/ or tlie ^Roetical Edda.’ The name JUdda 
properly, liowever, belonged to anotlier work, and was errone¬ 
ously given to this collection in the 17tli century ; hut as it has 
now become so generally known liy that name, it is hardly 
M'ortli the trouble to attiimpt to remove it. The contents of 
‘ Sflemundar Edda’may he dividitd into two ]»artH :—1. Nifthir 
Honrjs. 2. Heroic Sonys. In llie iirstof thest; we find the earliest 
attempts to fix in the nieinorv of the ])eo]ile the d(u*lrjiie.s (»f the 
Odinic religion ; whicli was once, to use a modern <‘,\pression, the 
estaVdislied ndigion of all the Teutonic iiatidii.^. They weiv cer¬ 
tainly not the uttenijits in this direction ; hut they aie (he 

CrtWiftfi of the kind that liuve been hamled duwn to us. At the 
same time they were tlu*. latest ]»roduetion.s of the <lays wlien 
the Odinic faith was a ])rofessetl and living i-eligion. These song.', 
are, therefore, the Bible of the Odinic religion. They are the 
foundation on which any Avriliu- of Seandinax ian, Anglo-Saxon 
and Ourman mythology, inii.st nece.Nsarily hiiilil. The second 
and larger jioiiion of the ‘ I’oetieal Edda ' eontains a number of 
heroic >S'oja/«, in which detuls of godliorn and godlike men aie 
narrated. The scene i.s sometimes laid in (iermany, sometimes 
in Scandinavia. .Fivan the (act that the same heroi-s are, alluded 
to in tlu; oldest songs of the Anglo-Saxons and the (Jermaiis, we 
see that they had substantially the same tradilions. The\ may 
indeed have had the very sanus Xtunjn; whieli were probably 
attached to the names of dill’erent heroes at dillerent times. 
Thus it ia <|uile im])OHsilde to gel. at (lie real historical facts 
that gave ri.se to the.se (S'e/n/.>’. 'J'he liii<lition.':, (»n which the 
greater part of the lieroic ]»oi'(ion of tlie Kdda has been 

founded, luive been ]iieserved in the Geiinan J^ilulooiyn-tiinL 
The date of the latter iioeni is jierhaps not mneh later than that 
at which the Edda wert' written down, but wlien both ar»'. 

compared it cannot be doubted that the Edda Hmuju are ol far 
greater nntinnity. The chaiuelers ami the action of the old 
tragic story have evidently been modilied in the jXilM'hniiini- 
Lied, in the spirit <d' the lllli and J2th eeiiturie.s. 'J'here is 
also ill the Icelandic literature a ]>rose work, of the Idlli eeii- 
tury, which gives an account of the heroes common to the Tldda 
Simys md tho NihclMoyiii-I/u'd, much more in accordance wit h 
the latter than the former. There is no doubt that an immense 
number of kionyis, of .the same stanij) as the E<ldu »SV»m/<S were at 
one time current throughout the Noi lli, and tlu*. Ed<la eolleelioii 
is only a very small portion of the whole. Most of the fabulous 
ki(iyuii arc nothing but lost or forgotten Sonya tuiiK-d into 
prose; and some of these ectntaiu fragments of Sonya of tlie same 
character as the, Edda Sonya, In the I 'iilannyn Soya we. see tliat 
the. Edda Sonys have met with tlu^ same fate, namely, to In* 
turned into pro.se. It is a envious feaUiini in the Icelandic 
literature that the Sonya anr continually being turned into pro.se 
tales, and the jiro.si' tales again into Sonya. 

Like the old Aiiglo-Sa.von Sonya, the Edda Sonya have no 
rh.yme, but alliteration <mly. 1’jie <ddeHt narrative \(*r.se is 
uminged in coujilcLs .Each line c(tu.sists of four or live sylla¬ 
bles, and in the lirst line two words ought to begin with the. 
same consonant, and llie tirst or the secimd syllalde of the 
second line must also begin with the same letter. These tlirei* 
letters were called amind-ldtrra. Vmy oflmi Ihert* are only two 
aound-kttcra in the coujdct, li‘ the aonnd-h'ltfra are vowels, any 
vowels may be used to aiiake nji the neces.saiy number. The 
lines of the couplet very often souml like a blank verse cut intt> 
two. The following stanza from the Kdda may serve as a speci¬ 
men of the alliterat ive A'erse 


Ar var uld.a 
tliur cr 1 mir bygM ; 
A'ara mndi* ne. .sd.'r, 
ne svalar imnir. 
jdt^ faimsk ow’d 
nd upphiininii ; 

Gap var Giiinunga 
en ijrrafl hveygi. 


Early in ages 
Yiuir lived ; 
no sand was, nor sea, 
nor gelid waves, 
there was no earth, 
nor heaven above ; . 
a yawning gap 
but gims now’liere. 


It is impossible to tell the date of the Edda >SWn;s, who their 
authors were, or where they were made. If wre wiire to go by 
external evidence only, we sliould not be able to prove tlicir 
existence earlier than the 13th century: but the contents and 
the whole character of the Sonys themselves prove them to lie of 
a much earlier date. We find in them many words and expres¬ 
sions whicli had become antimiated, at the time when they were 
first committed to writing. It is commonly taken for granted 


that they arc older than the 9th century, and that they were 
brought over to Iceland by the Norw'egian colonists. That they' 
ivere, previous to that time, known all over Scandinavia, is rea¬ 
sonably concluded from tlie fact, that their contents, although in 
an altered shape, are still preserved in some of the popular 
ballads of Denmark, Norway, and Sweden. Thei’e has been a 
considerable controversy about the connection of these northern 
Sonya with those of (Iermany, e.s])ecially of those Sonys, i\\o. scene 
of which is laid in Germany, Some have contended that the 
noilliern Sonya Avere, mere translalioiia from German ones; 
olher.s that tlni Gerinau Sonya Avere translated from iiortheni 
ori.giiml.'!. Ncilber of tliesv llieorie.s .seems probable. There is, 
liow<'vcr, no <lonbt lliat the Sc.'indinavian Sonys of SigimNr 
J'Vdni.-baiii have in some measuiv tlieir eoiiuterpart in the Nibe- 
luiigi'ii-fiifd. It siem.s, tlu'n'foii*, highly probable that both 
nations liad (heir own Sonya, reconliiig the, same- facts, but difie- 
icnt ill most oilier characteiislics. Howsoever this maybe, it 
is certain that tlu-se Sonya Avere lirst collected in Iceland. That 
this was <lone by Samiundr, the learned, rests upon tradition 
(nily ; and it is lirst in the llUh century that W'^e find Snorri 
Stnrlu.son quoting them in bis t>wn Kdda, or book of Scan¬ 
dinavian inytlndogy (which often goes by the name of the J*ro8c 
Kddti). He. ijiioles the N(u/f/.s by their separate nanie.s : audit 
is t.lu'.ivfore nncerlain wheLliev there Avas a collection of them, 
such as AVo have now, eA'en at that time. The collection, in its 
]iresent form, Avas tliscovi'ved by Brynjulfr Sveinsson, an Ice¬ 
landic bishop, in the year l(id3, and la- sent the old manuscrijit, 
which he. called ‘ J'klda,’ to (.lopi-nhagiai, Avliere it is still in tlie 
1 loyal Library. 

Dillerent from the.se japiilar ballads of anli<|uity are the so- 
called Sciddic pfK'iiis. The. latter have not only alliteration, but 
aliio rhyme. The «-hief dili'ereiu-e, however, I’.onsists in the A^ery 
eoinplicated and artificial exiaes.aons id’ tlie acidiiic poems. While 
the old Sonya are, us a rule, simjde, and easy to niider,stand, tlie 
others are frequently <|uilt‘ the reverse. Tlie folloAving is an 
e.\trenie instance of this kind of jioetry :—“ 1 hang the iicudanl 
of the tongues of the. devouring giant of the ptarmigan, rounded 
Avith a hammer, on the gal low,of tlie .sei'iient of the liaAvk’s 
bridge.” By this extraordinary string of eircuuilocutions the 
]>oet means to say neither more nor Jess than: I jait a round 
ring on my lingi'.r. To a man uiiacijuaintcd with this kind 
of jioetry the. above, quotation must a])pear sheer iiuii.sen.se. 
All the ap])ellations are, Jiowe.ver, perfectly legitimate according 
to the rules of .sra/diV poetry. The following are. less eomplicatiKl 
appellation.s : Ihr la nil of aca-llnya (or of any jiarlicillur sea-kill};) 
meaii.s, the .sea ; llir yiirr of yold —a man , frrder of birds of pn ij 
—a warrior, dve. &c. Thi.s style of (‘Xpre.s.siun I’requently exe.liiih'.s 
all ]»)etical beauty, and moreover makes these songs so difficult 
to understand, that many learned men have been inclined to 
throAvthe whole aw'ay ns Avurthle.ss rubbish. But if we look 
deiqier into these lechidcul tcrru.s, Ave often find valuable hi.st()ri- 
cat and niylludogical information, Avliicli has no connection Avitli 
the ])oeni itself. The earliest re.inains of this kind of poetry date, 
from the idglith or tin* ninth centniy. Erom tlie artificial style, 
and other characterislic.s, it is, liowever, livideiit that they aiv of 
a later date than the Edda Sonya. It must not,hoAvever, be siqi- 
j)osed that the Edda Sonys contain no artilicial terms or apjtella- 
tioiis ; but they are far less luimeroiis, and far less complicated 
than ill the aealdk poems. The old style of Sonya was imt 
entirely discontinued as soon a,s the sraldic poiitiy began ; but it 
Avas much le.ss used than liefoi'o. By far the greatest portion ol 
the scaldic poetry eonsi.st.s oJ' Sonya in praise of kings and chiefs, 
ill Avhich their tleeds ai‘e recoided. They are therefore cliictly 
valued as contributions to the history of tliose times, and ae the 
foundations on Avhich the Sayaa Avere built. 

Before the discovery of Iceland we find native poets at the 
courts of the Norwegian kings; Avho attended them in theh’ 
campaigns ainl in the.ir battles, in order that they might celebrate 
lhf.se great t!veiit.s in their poem.s, and fix them in the meniory of 
the peojile. For some time after tlie colonisation of Iceland, Ice¬ 
landers AA'ere almost exclu.sively selected for this office. They 
were always i-eceived with great honour by the kiii^s, as privi¬ 
leged persons. They were employed as special ambassadors to 
foreign courts ; and in the battle they were always placed close 
to the king, so that they might knoAv eveiything that happened. 
Thus the jioets narrated facts, in which they had often been 
actors as well as witnesses: and during every festivity, and at 
every gathering, for long suhsemient ages, their poems were 
recited as absolute historical records. The Icelandic Scalds also 
paid visits to the kings of Sweden, Deumai'k, and England, w 
recite to them poems which they had made, the contents oi 
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whicli were always exploits of the kings, their battles and A'ic- 
tories. These Scalds had obtained their infoniiation from tlie 
attendants of the Icings, and in many cases they had themselves 
been prcisent in the battles which they described in their Songs. 
Thus, for instance, the Icelander Egill Skallagrinisson and his 
brother Th6n)llr fought in the army ol “ Athelstaiio the vic¬ 
torious,” as he is called in the Icelandic Saga, against the king 
of Scotland ; after which Egill made a poem about King Athel- 
stane, and described the battle. Of the hist(ji ical value of these 
poems, Snorri Sturluson, the greatest Saga-w'riter of Tceland, 
gives the following opinion. “We know,” he says, “all the 
])ciem3 of th(j kings of Norway, and hasti our histories ]»rincij).ally 
ui)on the poems that were; delivered in the prc'sence of the chiefs 
themselves, or of their sons : and we take all t(» Im* true that is to 
he found in th(5 poems, about their expeditions and hattles. Eor, 
although it he the, bishion with poets to praise most the chief in 
whose presence they are st.anding; yet nuhody would venture. t4> 
attribute to him dee.da wbicli both be liims(‘li and all who were 
present Icnew' to be notbing but flattery and fal.sebood. Such 
attribution Avonld be mockeiy, and no ]»raise at all." 

When tin*. Scabls returned from abroad ibey bad to recite 
their/SW/s to their countrymen in Iceland. AVe may siiiipose 
that they at the same time gavi*. many ex])lanations not contained 
ill the 8ungs. Now, as tluise d(‘t,ails were exteinled, and hecauie 
more circujiistantial, the itself was hy degn'os throAvn into 
the hackgroiiiid, ami the derails remaiinal in the I'orni of a Sngti. 
ll will tlius he easily niulerstu(»l that the Imlk 4if the Jcelandie 
])oetry is almost insignilicaiit, as coniiiared with the prose liteia- 
ture. Resides, the lemaiiis liandi'd down to us of tliese Songs an* 
of a very fragmentary character. Wc lind them mostly scatt<'r(Ml 
o\ er the Sagas in tin' shajK' of (luotations. TJiey an- (piole<l by 
the Saga-writers as autliorilies for llieir statements, in the same 
manner as historians (juote am ient records and cbrmdcles. 

An extensive list of Scalds is giv’eiiin Aloebii Cttlalogns /ihrorniii 
Islandironiin, ]tublislieil in Ticip/ig, lsr>(!. 

J>y far the largest ami must cliaracteristic ])oi1ion Jif the Lm*- 
laiidic prose literatui'e are the Sagas. 'Fhe Avoi'd Sat/a is 4leri\ed 
tiom the verb, to sftg, to iril, to viialo ; and it nn'ans, tberelbre, a 
.s7//r, a tali', anything that is Inid or rrlah'il without any r<‘spect 
to the trntlifnlm'.ss of the narrativt'. Snga is tlier«-for»‘ in Ice¬ 
landic the word used for any tale, legend, tradition, or history, 
'.riu! first germ of a Saga, was ^irobalily in many cases a Soog. 
.Most of the Sagas were, at any rale formed in tin* inoulli of some 
Saga-teller ; for we know it was a u.-aial entertaiiinn'iit at nieel- 
iiigs and ie.stivals to reciU' Songs and Sagns. Wlien any travelled 
feilow-countryman was ]»re.-.ent, Jiis tale was eagerly caught ni» 
and repeated in all its details, with the Icelamlei’s proverbial 
slrerigth of memory, 'i'liiis W(‘ are told of all leelaiider, iianie<l 
'fliorsleinii, that he learned the Saga of the ex]doii.s of King 
Ihiraldr Uar^ra^i in tin* Meditcrianean, by listening l(M>in' of 
llie king’s companions, who related it to the piildie at the 
Althing. Thorsti'inn repeated the Noz/n, a.s be bad heard it, to 
King Haraldr liiniself, wJio acknowledged its iierfeet accuracy, 
’riiins the (SVn/a.s obtaincfl a deliiiite slia])C‘ in the nioutlis of the 
jieople, and were banded down I'roin oiio generation to anollier. 
'J’liis is one of the charai-ti'i'istics of the old Icelandic literature ; 
that the greatest bulk of it was fornn'd without the fielj* of 
writing materials. And not only were Sagas ]»reserved in this 
way, but the Lairs of the Icelandic- commonwealtb were banded 
down in the same manner for c.cmturies, the Ibesidei't’s memory 
being the only antliorised copy of tbein. 

All the Icelandic. Sagas may be divided into two elas,s('.s : 
historical Sagas, and fabulous or mythical Sagas. Tlie lii.-^torical 
may agmin l)e divided into native and foreign Sagas. In the 
iollowing Ave shall only mention some of tlie most ]>r<iminent. 

'Phe first century i)! the existc'uce td' the, Teelandic IJuiumoii- 
Wealth, from 930 to 1030, was a rather turhuleiit one. A great 
many family feuds took place, which furnished rich materials for 
Sagas. As the eleventh century advanced, and Ohristianity, 
which was introduced in Iceland in the year 1(K>0, struck dee])er 
I'cuts amongst the people, jierimineiit ])eace was established 
throughout the whole island ; and the, period from 1030 to 11 GO 
inay he called the golden age of Iceland. Uuiing this period 
the Sagas were brought into shape., and, in the latter ])ai’t of it, 
many of tliem were probably written doAvn. Every family con¬ 
sidered it a duty to preserve the memory of their ancestors down 
to the^ day; and their sons continued the reconl afterwards. 
Ihiis, an immense number of Soffos were formed, some of Avhich 
ere now lost. The most remarkable of the Sagas concerning Ice¬ 
land are os folloAvg :— LatidrUima-Hh, a record of the colonisa- 
timi of Iceland from 870 to 930. This book gives an account of 


most if not all the colonists t hat settle«l in tlie island. It does 
not merely give a list of their names, but it also tells whore they 
«;ame from, Avherc thoj' fixed their habitations in Iceland, and 
who their ancestors Avero. It thus contains no less than 3000 
names of ])er 80 iis, and 1400 local names. Stiirlunga-mga gives 
the history of the AA'hole island in later times, 3100 to 1264. The 
('hurch history of Icvlaml is to he found in Kristni-^aga, the 
history of the introduction of Christianity ; and in tlie Biskapa- 
siigur, the lives of the hishojis of Iceland. The Icelandic Anrials, 
of Avliich there is .a c.onsiderahle niimher, are especially valuable 
for fixing the chnninlogy of the Sagas. Tliey arc inem lists of 
events AA’hic.h ha])peni>d in this or that year, and no high literary 
merit can he claimed for them. Beside tlicse, there is a large 
nnmher of Sagas lU'.iling a\ ith tin* events of Iceland, during the 
si)-called Saga-pii'ioil, fi‘(»m 939 to 1930, Tliese contain histories 
of Avliole families, or Avbole districts ; such as Njdls-saga, trans¬ 
lated into English by Dr. Dasc'iit; LiuiUda-mga; Lili'l)yggja~ 
saga; Vahisdala-saga, and many <jlhera. Other sagas again 
contain the biogra]ihies of single lu'roes, such as Egils-saga; 
I'igaghhns-saga, translated into ICnglisli hy Sir Edmund Head ; 
Saga (iisht Sfirssonar, Iranslali'd hy Dr. Daseiit, 

Of Icelandic Sagas eoncerning other countries, the Noregs- 
L-onnnga-sognr (the* histories of the kings of NorAVuy) form the 
large.st ]>oi-tion. In these Ave Inn e the sejwirate histories of the 
Norwegian kings, Ironi Haraldr Ifarfagri, of the ninth century, 
to Alagims 1 lakonarrioii, A\ho died 12si. The ccdlections Avhich 
contain these Sagns ari' the Hriinshringla, of Snoril Sturluson, the 
Foninianna-siigar and Flatigjar-boL The principal Icelandic 
Avorivs on Deuinark are, tbc .loinsrildiiga-Saga, and K'liytlinga, 
the. histiiry of ('annte, the Creat and bis sons. In tbc Orhiryinga- 
saga, we liaA'e the bistory of tin' (hktu'.vs, from the ninth century 
to the Ix'ginning of the iliirleenlh. The Fivreyinga-Saga records 
the ileeds 4»f Sigmundr Ib'C'stissoii, llu* hero of the. Faroe Islands, 
and his coiitemporarii's. TIu' disiMivery «>f Nortli America and 
of (Ireenlainl, and tin* e.oloiii,nation of the, latter, .afforded materials 
for interesting Sagas. In tin* Sagns that liave been already men¬ 
tioned, AV4* often lind valnahle information about other countries, 
l<* Avhieli no special Sngn ba.^ been (levot('d. Thus we lind, both 
in Sngns oi leelundic In'roes and of thi' kings of Norway, and 
still more in that of the (’anutes, many cvejits recorded that hap- 
]n'ned ill (Jreat Jh’itain. In fact, must of the AS’af/fts go further 
than their oAvn ]iarlic,ular province ; hence, their historical value 
for llu'whob' ol tin', no)In of Europe, from the earliest times 
d(»Avn to tin* tbirleentb ceiituiy. It must also be borne in mind 
that Ihesi' Sagns are nut nu.'i'ely loose traditions, hut downright 
liislory ; and compiled liy men Avbo had no small critical skill 
ill sifiing evidence, and rejeeliiig Avhat they considered as not 
based uptui historical facts. ’Phat the authors of the Sagas were 
keen (diseiA’crs of liiiiiian cbaraclcj', and nnui of great literary 
abilitie.s, tbe*S<n/a.s'lliemselvi's afford the best proof to any one 
Avbo can study lln'iii in the, originals; but the Latin translations, 
in Avliich most literary iiii'ii IniA'e la'come aci|iiainted Avith them, 
can only give oni' very poor idt'a.s of the elegant and pithy ex- 
j)iessions of their originals. It is mi exaggeration to say that the 
Jci'landic Sagas may hi*.'ir conipai'ison, in respect oi’ literary 
merit, Avith any other historical writing. The style of the Sagas 
dilVei's, lioAV(*vi!r, from ordinary hi.stoiical AA'riting in this, that 
the greater ]>art of lli(' narrative Is pre.sented in the form of 
dialogue.s, Avhieh gives them a highly dramatic character, and 
makes many of them read like lii.storical dramas. 

Of the liiythical or fabulous Sagas Ave may first mention the 
Prosr FnJda,\iy Snorri )Sturluson ; Avhieh is, therefore, commonly 
calh'd Snomi Filtla. ll contains a number of short mythical 
tales, or tra<lil ions, chielly J'onmled on ilm Songs of i\w, Poeticnl 
KiUUi: ami the. Avholc, coilectioii forms a hand-hook of Scandi¬ 
navian mythology. As, however, the Edda Sungs ore only a 
small portion of the po])ular Songs, that Avere oiie.e current 
throughout Scandinavia, so the tale.s I'f the Prose Edda, arc only 
a small portion ol all tbe tales that were founded on tlicse Noay.f. 
We have a considerable collection of such Sagas in Fornaldar- 
sUgar Nortsrlauda. Fragments of the old Songs abound in the 
best of these, in the, Viikiinga-saga, for instance, in the Unlfs-saga, 
FriWijofs-saga, Uercarar-saga, cti'. ^ 

Saga-writing was the branch of literatiue in which the Ice¬ 
landers Avere most productive, and in Avhich they attained the 
greatest excellence. Yet tlie iiumher of authors, Avhose names 
we know, is very small. This is exjdnined by the fact, that such 
a large proportion of the SagaA Avas formed in the mouths of the 
people; and those avIio first Avrote them down made no claini 
to fiieir authorship. AVliere know the authors of it is 
from the testimony of other authors. 
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The first native bishop of Iceland, Isleifr Gisaurarson (1006— 
1080), studied in Germany; and wlien he came back, he founded 
a bisnop’s see and a school at SkfUholt, where both he himself 
and his successoi’s educated many of their countrymen, and 
awakened that taste for literature which bore such rich fruits 
afterwards. Many Icelanders of noble families went abroad ami 
studied in England, Fmnce and German}^ After their return to 
Iceland, their homes became centres of learning, to which tlie 
youths of the island were attructed. 

The first Icelandic author was {Stemiindr FroSi (the learmul). 
He was of a noble family, being descended in a direct lims Jruni 
the Scandinavian kings. He was born at the seat of his ances¬ 
tors, Oddi, in the year 1054 (mxording to others in JiCat), or 
only half a century after (fimstiaiiity was introdiieed into Ice¬ 
land. In his youth he travelled through a large ]>ai t of Europe, 
reaching even Italy, and acquiring a goodly stock of knowledge!. 
He »tudi(!d in Franco, or oW in Gerniany ; till Ins kinsman, 
Bishop Jdn Ognmndsson, induced liim to come liouie again. 
Smmundr soon became! celebrated for Jiis learning ; and its 
memory is still preser\'ed l»y llte jieasants of let laml; though 
tliey give it a blaeki*!- cliaiacfcr. The j)oiiuIar tales repnisent 
liim as the greatest wizard evn- kiioa n. To S.'oniundr is attri¬ 
buted th(! collection and wiiting down of the Edda »S'oa</s. 
Although tills tiudilioii (uinnot hi- provcfl, ^uohabilily seems to 
be in its fav<mr. At any rate, few writers could have liad such 
good ojiportiinitics for collecting them ; as lliere. must havt: been 
many heathens, or hapti/,<*d favourers of the mythic *SV>a//.s of 
heath end oni, living in constant intercourse, with him. He is 
also said to have! written a history of the kings of Norway, which 
is now lost. That he w'as, by his contenqioraiics, lisiked iqion 
ns one of the soundest liistoriaiis rtf the lime, we see from the 
fact, that they contitantly <|iiot(‘ him a.s their liighest autliority. 
He died in J Eld, at tlie age <tf sevent\-seA <‘n or .seventy-nine. 

Coiiteinj)orary with Siemundr was Ari Thorgilsson, also ealhsi 
FrO'fii (learmsl), un epithet given t(^ the scholars (d' tliat age who 
were .skilled in lie was horn in 10(57, and died in I I liS. 

We still p</Hses.s hi.s IsflnufhKju-hok (bo(»k of lc<4and<‘r.s), r<»n- 
taining a summary of the most remarkahle events that oc- 
curreil in Iceland down to lii.s day.s ; il is chielly valuable for its 
cla'Oliology. According to Snorri's aecoiint, he .seems to have 
written a liistory of the kings of Noiway ; lait that work is now 
lost, except 60 far as it w’as used hy Snorri. iMiuhuhiia was also 
originally written by Ari, but brought into its jwe.scnt .shape by 
IStiirla Thi')r(>’ai’8()ii. 

All Icelandic- Saga writers were, however, ecli}).sed by llu-cide- 
bruted Snorri Sturlu.sun ; and, although we eiinnot call him one of 
the fathers of Icelandic literature, yet he is certainly oiu' of the 
best ancient authors ; and the Icelandic language has never ap¬ 
peared more powerful, clear, and beautiful llaui as it llowed 
through his ixiii, Snori i hecame oiu! of the greate.st chiefs of 
his lime in Iceland. He was born in the. year Il7«s, and w'as 
educated at Gddr by ,b'>n Lopisson, the noble gramlsoii of 
Saimundr FroHi. Tiie tiim-s (»!' Snurii were the, mo.st tur- 
luilent in the annals of Iceland. The riv.il t■hie^^ were <'oj»- 
htantly engaged in bhtody feuds ami iiilrigue,'^, that were fur¬ 
ther iniiained hy the agents of Ihi* Noiwegian kijig.s. Thus 
Snorri liveil in ))erpetual (luarrels, even with his owni bj-olher 
and iK‘i)h(!W'B, his hrothers-in-law', and son-s-ju-law, ami .stcp.-oiis; 
and at last he w^as murdered hy one of liis .sons-iu-Iaw, at his 
own home, in the year 1^)1. The mo.st ijiiportant wojk by 
Snorri the Ik'umkrimjla (orbis terraruni), so called (not by 
himstdf, but. by others) because, tlie book begins will) this word. 
The first ]»art contains an ace.ouiit of llu; mytljical kings of Sw e¬ 
den, amltlu! re.st a suc.<'inct history of llu! Norwegian kings down 
to 1184. It is douhtfiil Jiow far this i.s an original Avork hy 
Snoni ; for he him.self acknowledges tiiat his book avjis in .some 
luea.sure founded ujam tlu! Avorks <4' his ])red<*ces.sors, such as 
Ari Frd'6’i. We also kuoAV that he had .some learned men in his 
service to asisist liim in his great Avoik—c.;/,, Styrmir Frdi'^i 
(-}- ljJ46) j but hoAV far they acted as scrihes, or Avhether tluy 
actually compo.scd any part of the Avork, we cannot decide. Be 
that us it may, Heimsknwjla is undoubtedly the noblest Avork 
of the Icelandic literature; and it certainly disserves llie liigli 
esteem in which it is held, not only for historical accuracy, but 
also for elegance in style and other liteiary merits. Snoi’ri’s 
other work is the Prose Edda, which has been mentioned already; 
to Avliicb h added kH'dldshwnrmnl, or manual of Icelandic 
poetry, by the same author, oturla Th('ji'&’ai- 80 u (1214—84) one 
of the nepheAvs of Snorri, wrote (besides Landmhm) the Stur- 
luma and the Sagas of Hakou the Old, king of Norway (-f 1264), 
and Magnus, lus son, the latter of Avliich is now lost. 


Of the ancient laws of Iceland and Norway there is a large 
collection. The oldest laws of Iceland, collected in a volume 
called Grdgds (grey goose), were first committed to writing in the 
year 1116. These were the law's of the Icelandic Gonmion- 
wealth, from 028 doAvn to 1264, when Iceland was united Avith 
Norway. Immediately after the union another code of laws 
ai)peared, called Avhich, however, was not acceptable to 

the Iceiandem : and it w'as, tlierefore, su^jemeded by another 
code J(nts-h6k (1280), several pjf>v)sion8 ol which are still in 
force in Iceland. The old ecclesiastical laAvs of the country are 
c-onUiined in tme KrUtinurettr, compo.sed by the bishops Thorlakr 
and Ketill (1123) ; and in another, by lusliop Ami m the year 
127.'>. Of the Norwegiiiji hiAA’s thi! Gulatliings-log and Fros-^ 
fatlii)ige-log are the most inmarkable. 

Th(! Iraii.slation.s of foreign Avoiks into Ic-elandic may be divided 
into tAV'o classes : viz., medimval Church literature, and irie- 
<li:eval romances. Among the most remarkable translations of 
the fiu’nuT class i.s ji vt'i-sion, or latlier a paraphrase, of the his¬ 
torical book.s of ihe Old 'I'estament, interpolated Avith various 
fables from INdrus 0oim!.4(U' and Vincent of Beauvais. This 
Avork Avas called Sljoni (government, 7. r., God’s government 
I ol' (he Avoild), and Avas tiau.slated by Bishop Brandr JOnson 
(-f- 12(54). All immense inimbi'.r of scholastic works were trans- 
Intetl into Tcelaiidie iluriiig the twelfth, tliirteenth, and four¬ 
teenth centuries : c. //., A/rc-s- of the A])ostles ; and of a great 
Jiiaiiy .siiiits of all l ountries. Among the latter may be men¬ 
tioned (he. Life of Thomas a Becket, Avliich is knoAvn to have 
be.eii tmnslnted into Icelandic, before the year 1258, We have 
also translations of the miracles of the Virgin and of a 

great many Homilies. 

Tlie other class chielly I'.oiisists of literal lU'use translations of 
Erciieh ni<*trieal roniaiu i's, made by Jcelandi'rs at the NorAvegian 
Court ill the thirleeiitli ceiiturv. ’I’liese are all the more iiujior- 
taut, as they often supply long pa.s.sages Avhic.h are now missing 
in (he originals. V’e may especially instance the Tristraiiix 
Saga and llu* Karlalaaqnfiii S(t<ia. 

The old literature (»f Icel.iud comiiieiiced Avitli the twelfth c-eii- 
I lurv, though many of the Nm/us and Songs had been jire.viously 
I formed in the moutlis of the ]»eo]de ; and it ended in the middle 
ttf the fonrleeiith century. Idius its; classics were produced in a 
period of 2.50 years. It, e.an hardly fail to excite our admiration 
Avheii Ave look at the bulk ami exc.ellemu! of these Avorks : es])e- 
eially if Ave taki* into account tlie state of the limc.s, and the 
small numhers of tlie eomniunil.y that created tlu* literature. 
During the twellih and lhiiit!ent]i ceiitnrie.s, wlien none Imt 
Jjaliu coiiqiositioiis Avere esteemed in the rest of Euriqie, tlu*. 
leelaiulic. ])rose lilenituri* stood alone. It arose, noble in style, 
ami entirely self-lbriiied, in an island which neve.r numbered 
more than ioo,0()0 in habit ants. AVbeii these circumstances aj'e 
coii.siilered, il is hardly an e.xaggeration to say, tliat such Uti.'rary 
activity lias bei-n unexaiiijded since the early days of Greece. It 
i.s worth ob.s(‘rving that thi.s activity Avas greater than ever, and 
tliat the be.st Avorks wen*, [u'oduced, during the last fifty or sixty 
years of the Tcelaiulic republic ; Avlien tlie Avhole i.sland wns 
di.stiirbcd by (lie most s.aiiguiii.'iry feuds among ihe, chiefs, and 
AAdien every man had to sleep (so to speak) upon lii.s .sAVonl. It 
Avas nnrier these rude comlitions of lile that Snorri compiled the 
/‘ro.sr Kdda, aiul Avi oie lii.s famous ‘ Heim.skringla.’ But as soon 
as the. Icelaiidc.rs gave u]) their imlejieudence and entered into 
]>er.soiial union Avith Noiway, their literary activity began lo 
deelim* ; and it came to a close within the lapse oi’ a century. 
This i.s all tlu! mon* nimurkable, because order w'as completely 
resloreil immediately after the union Avith Norway ; no more 
feuds di.stiirbi*d tlie inhabitants in their peaceable pursuits ; and 
one might have, thought tliat (lie time had now arrived for the 
fuller groAvth, instead of the dee-line, of literature. }3ut jieacc 
li.'ul been bought at the cost of independenci!. Iceland Avas now 
goA'eined as a colony ; and its nobler energies soon langiiislied, 
AvIien (lien* aa'ii.s no jmblic life to inspire them. 

The importance of the old Icelandic literature, esiiccially that 
of the Sagas and the poetry, can liaidly be over-rated. The- 
Sagas may be said to bi* the only source, as far as literature is 
concenied, from Avliieh Ave can gather infonuation about the liis- 
tory of Scandinavia, from the ninth century to the heginuing ol 
the fourteentli. Their importance, howcA'er, goes farther: lor 
here we find a full account of the men AA-ho left their mark in 
every corner of Europe during the ninth and tenth centuries, 
and whose language and laws are at this moment important ele¬ 
ments in the speech and institutions of the English race. The 
records contained in the old Icelandic literature of the domestic 
life, the civil and religious institutions, and the mythical tra il- 
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tioM of the old Northmen, must therefore be almost aa interest¬ 
ing to EMlishmen and Germans as to the Scandinavians them¬ 
selves. ^e scarcity of information upon these points, in the 
history of the Anglo-Saxons and Germans, makes the Icelandic 
records all the more valuable. The manners and customs of the 
three races were, perhaps, not exactly the same. Yet we know ol 
several instances recorded, not only by Scandinavians, but also by 
Anglo-Saxons and Germans, which indicate such a close family 
resemblance between them, that any account of Scandinavian 
customs may bo applied also, in a gi-eat measure, to the other 
two races. Roman civilisation penetrated into Germany and 
England, and greatly tended to nivolutionise their inodes of life, 
and to efface their traditions, many centuries hid'ore anything 
was known of it in Scandinavia. It reached the far North at 
last, in company with (.^hristianitv. But no sooue.r did tlie Ice¬ 
landers learn the use of hitters, tliuii tlu'y set zealously to work 
to write down the stiU vivid iradititiiis of Heathendom. Am* 
hence it came to pass, that tin* best jiictures of the old Germunii 
world are preservcid in the Icelandic; >SVo/(/s. 

From the middle of tlui fourteenth century, or the; bcgiiiniii}. 
of the fifteenth, down to the Reformation, iii the middle of the 
sixteciith century, Icelandic authorship was almost ata.staiulstil!. 
Tlie most im])ortuiit literary work now piirformcid was done by 
the iiunscribei's ; for many of the Ixisl. manusia ipUc dalt; from 
this period. The few original writings were chiefly IffptniH and 
other rciligioiis pieces. At the same time we see the beginning 
of a peculiar class of pcicnis called Jihuur (rhymes), which were 
geiicirally nothing more than the. old Sapas, turned into long 
ballads. This kind of verse-makiug hecumc; very common in 
the eighteenth, and also in the present (Huitury. 

After the Reformation tlcere began a new period of Icelandic 
litcTature. It was far inferior, iudecid, to the; fij-st peiiod, both 
in originality and in historical im|>urtuiice. Yet the same love; 
of literature that distinguished the old Ic.e.landers still survived 
in their descendants, and docs so even to this day'. Tims, if we 
compare their works witli tbo.se of continental aiithor.s at the 
same time considering the itoverly and isolation of Iceland, we 
shall find thorn by no mcians in.signific.ant. Tlicse wcjrks may lx* 
divided into three i)rincipid chiHS(?a :—Tlieelogy, together with 
nvoral and didactic. I’octry ; History, consisting chicliy of c.on- 
tinuations of the yl/<art/.<; and (h’iticism, apjdied to the; old law.s, 
and to tlie J^Jddan and This last cliis.s is of far the greatest 

importance for foreigners. Wherever any iiitenist lias been 
awakened for the Icelandic language and literature, out of Ice¬ 
land, we can trace it in the first instance to Icelanders. It was 
they who brought the old maiiuscrijits to (Joijenhagen, and raadi*. 
their claims acknowledged there. The (lelebrated liistoriuii 
Thornio'b’r 'iPorfason, a native; of Iceland (16G3—17dO), better 
known by the name of Torfmis, w’as the first to show the great 
historical importance of his country’s literature ; and, since his 
day, no one has ever thought of writing a history of Scandinavia 
without searching for luateilals in Icelandii; sources. In the 
course of the last two centuries a really large amoiiiit of work 
has been done by tlie Icelanders, in editing and translating the 
classics of their old literature, in sumdyiiig them wdth glo.s.saries 
and commentaries, and in making them generally acceasible, not 
only to their own countrymen, hut also to tlie W'orld at large. 

TCHOR, a thin acrid discliarge from rashes or wounds, also 
called sanieit. 

ICHTH YOSIS, a chronic scaly disease of the skin. 

ICONOCLAST (from iiKiiv, an image, and kXow, K\d(ru, to break), 
an imago-breaker, a name applied to the EmjierorLeo 111. of Ooii- 
Btantinople, who by an edict which he issued in a.u. 72(i declared 
all representations of the Saviour and images ol‘ holy persons to 
he idolatreus, and ordered them to lie removed from the churclies 
and destroyed wherever found [Leo III., E. C. Biog. Div. vol. iii. 
col. 8491. The condemnation of images was confirmed by a 
decree of the Synod of Constantinople in 7.54, but was violently 
opposed by Pones Gregory II. and Gregory HI., and never ad¬ 
mitted by the Western Chureh or the people of Italy, and was 
ol the main causes of the revolt of Rome against the empire 
of Constantinople. In the East the Iconoclastic persecution, os 
It was called, continued for over fifty years. Images were thrown 
down and broken ; the sacred pictures in the churches were de- 
laced, the walls plastered over, and the artists were driven out 
ot the country. Carrying with them their technical skill and tra¬ 
ditional knowledw, they were everywhere welcomed, employed, 
and imitated, and thus influenced for centuries the art of the 
entire Ohnstian community. Images and image-worship were 
in the Eastern Church by the Empress Irene in 780; 
flUtt in 787 the Iconoclasts were solemnly condemned, and the 
AET8 AND SCI. DIV.—SUP. 


use of sacred images enforced, by the second council of Nicea; 
but the Iconoclastic doctrines were, more or less, openly main¬ 
tained for another half century. Centuries after, the title of 
Iconoclasts was freely bestowed upon the Protestant Reformers, 
and esj^KJcially npon those of the English and Scotch churclies, 
and, wutli perhaps more reason, upon the Puritans of the Com¬ 
monwealth period. 

ICTERUS ALDUS, white jaundice, ancemia, or chlorosis. 
[Chlouosis, E. C. S,, col. ,538.1 
ICTUS SOLARIS, sun-stime : insolation : coup de soleil, 
of the French. [Sun-stroke, E. C. S.] 

IDEALES, iicrsoiis affected witli uiisonudness of mind, 
and chiefly with tliosc. forms of it in which the reason or judg¬ 
ment is affected, 

IDENTIFKJATION, IDENTITY, PERSONAL 1J:)EN- 
TITY. Questions of identity are common at coroners’ impicsts, 
and cases of unusual interest involving the question are not 
mre in courts of law liere and abroad. At coroners’ inquests 
the question Tai.sed ivlates to the dead ; in other instances mostly 
to the living, but to this the identification of the bodies or parts 
of tin; bodies of royal and distinguished persons forms an excep¬ 
tion. Sometimes the question of identity is mised by criminals 
disguising thciiisidves by dyeing the hair or skin, or by creating 
factitious scars. Among cases of sjiecial interest occurring abroad 
may he mentioned that of J^Iartiu (riuirre, which took idaco in 
France about three centuries ago; aiiioug English cases tliat of the 
Tichborne cluiniaui r(‘i;e,ntly in England ; and among American 
cases, that of the ideiitifi(;aLiou of the body of Dr. Parkman. 
Several cases are cited in Beck’s ‘ Mt'.dical Jurisprudence,’and the 
subject will be found briefly but systematically treated in 
Dr. Guy’s ‘Forensic Mediciiu;’ [see also E. 0., vol. iv. col. 826], 
IDlOPATIllA, JJHOPATIIEIA (froni rSiw, private, or 
peculiar, and irafloy, au aflcctioii), in Medicine, a term largely 
used to e.\prc.ss a ])i‘imaiT uflectiou of any part, as distinguished 
from om; arising tlirough sympatliy or eonnectioii with some 
itlier pari. The term is also used to describe an inflammation or 
(tlier disease of a pari for wdiich no better reason can he as-signed 
than that it takes jduee spontaneously, or of itself, without 
(•.ognisable cause. 

JDIOSYNCTIACY, IDIOSYNCRASIA (from pm, and 
orvyKpivta, to mix with), u wortl largely used in iiiedicine to in- 
ilicate peculiarities of constitution. Of idio-syucrasies we may 
recoguisi; thret‘ kimls. 1. Extreme susceptibility, or the reverse, 
to the action of certain medicines. 2. The poisoning of the body 
by articles of food (fish, fruit, vegetables, meat), which are in¬ 
nocuous to other pi'rson.s. 3. The inversion of the effect of medi¬ 
cines, as when opium purges, and epsom salts prove narcotic. 

IDOLATRY, in Latin, Idololatria, and in Greek, *eiiw\o\arptla 
from, tXStoXov, a shape, figure, iniagi>, oi‘ representation, especi¬ 
ally of a divinity, and Aorpe/a, service for iiire, and especially 
the service ilue to the gods in }>rayers and sacrifices. Idolatry is, 
therefore, the adoration of that which is not God, the worship of 
false gods, or of the creatures of God, or of the representations 
:)f these, w'liother as ])i(;tnres, statiuxs, or otlierwise, made or 
fasliioiied by tlie hands of man ; and is, further, the w'or.sbip of 
the true God by nicaiis of sensible Te])resentations which are 
hhisiihemoiiH in their nature, as doing iiiju-stice to His glory and 
atirilmtes. The causes of idolatry are manifold ; although it may 
generally hi; said to find its broadest sanction in the natural ten¬ 
dency of the vulgar to di.sintograte the Infinite, whether of per¬ 
sonality or of function, ami to distribute it over an indefinite 
aggregate of divinities, each of which may he individually so 
limited and local as not to overstrain the powers of human com- 
prelieiisioii. Multiplicity involved form ; form invited repre¬ 
sentation ; representation degraded into siihstitution j the symbol 
at length impiously intercepted and appropriated the worship 
iJiat was first offered to the symbolized. There w'as, moi'covcr, 
a desire to bring tlie gods nigh, within the ken and habitude of 
the daily thought and experience of mankind ; to realise their 
rule and governance ; to enshrine them in the temple ; to cn- 
Jirone them in the market; to settle them at the hearth ; and 
•nerally to compel their presence as friends, intimates, and 
lunsellors. 

IGNIS SAGER, a term apjdicd to erysipelas, or St. An¬ 
thony’s fire. 

IGNIS VOLATICUS, a synonym for impetigo. 
ILIXANTHIN, C„H_0„ (0„a„0,f). Tliis eompouna u 
found in the leaves of the nolfy. Ilex a^juifolium, gathered m the 
month of August. It crystallizes in pale yellow microscopic 
needles, which melt at 198", and boil and decompose at about 
216®. It is insoluble in ether, and almost so in cold water, but 



1847 


ILLUMINATI. 


ILLUMINATIONS. 


1848 


leadilf soluble in alcohol and in hot water. Cloth mordanted 
witli alumina is clved yellow bj; a solution of ilixanthin. (Mol- 
dealiauer, Am. Chem. PJutrm, cii. 346.) 

ILLUMINATI, illunjiuated, or enlightened, in Greek, 
w as ail ejiithet applied in the eaily Church to the 
faithful w’lio had received baptism, eacramentum illuminationis; 
and has since been apjilied to various heretical and other bodies 
of men wlio have ariogated to themselves a superior sanctity or 
a sunoiior iutellectual or spiritual discerninent. 

Tne most inijiortant and most formidable pietenders to 
the name were the menib(‘rft of an Order, llluminatenunlen^ 
instituted in 1776, by Adam Weisliau]>t,])rofe.saor of imlural and 
canon law in the umversity of Iiigolstadt, in Bavaria, wlio had 
eoj'ly in life been a prot«'g«' of the .lesuitH, lioni wdiose rules lie 
derived much of the administration and economy of his oixler, 
whilst it was practically and secretly in entire antagonism to the 
objects of the Society of Jesus. The aims of Weislniupt AVere 
to culminate in the perfection as ivell of the individual man us 
of the hiimun race, and the introduction of an era of lejaiblicau 
and communistic cosmopolitauisin. Tiie soul of lhe order was 
silence and secrecy; its basis was the principle of passive and 
absolute obedience to an unknown aiui invisible director; and 
it nttracteil its members by the fascinat ion of mystery and the 
force of association. It mlopted every j>ossible machinery for 
the piupose of achieving a universal domination ; iiressed iriitli 
and error alike into its service, and appropriated the various 
elements of power to be found in magnetism, somnaiiibulisiii, 
visions, devotion, mysticism, Catholicism, Jesuitism, and free¬ 
masonry. It sought especially to ojierate upon the wealthy, the 
inllueniial, and the young and iinpressilile, constantly ke(*jnng a 
watchful eye on military luid other academies, and any estub- 
lishmentB which influenced education or goverunuiut. 

To the various grades or classes of tlie order one imiiorlani 
function was common, that of the AatrerUr, recruit<.;r, enroller, 
or /rerc insimant, who, either as resident at home, or as an 
apostle or missionary in disfamt cities and provinces or in 
foreign countries, recruited members for every class, and formed, 
ill fact, the general ]U’()pagan(la of the order. Twice a month 
lie forwarded the results of his observati(Uis to liis Huperitns ; 
and if they favourably received liis !iccount of the eligibility 
of a possible cundidate, this last person was placed, unknown 
to himself, in the preliminary stage of I'n;]Miration {Vorberri- 
tuiuj\ in which he became the ])upil either of the enroller 
who had reported him, or oi another eomiuissioned for tin; 
purpose of winning him over to tlu! order. On enUiring upon 
liis noviciate, the commencing member received a new designation, 
no brother having the same name in tlie ordiir as iii the world. 
Weishaupt, for instance, was Spartacus, wliilsfc others a(lo]>ted 
such names as Aaron, Hermes, Ajax, jNuma J’ompilius, Bytha- 
oras, and Alcibiades. Amongst other changes, in the remo- 
elled geography of the Illuminati, the several ciuintries and 
capitals of iSurope were, masked under the name of some 
ancient or classical substitute. The ciiUmdar of the onle.v was 
accommodated to uii era c«nniuL‘]iciiig a.i>. 630 ; the year began 
on the 21st of March ; tlu; immtlis were reiiami;il and par¬ 
tially redistributed, so that tlie first iiionlli JMiaravai’diii— 
tlio 2Dth day of whicli, llb3, wa,s tlu* esoUu’ic eijuivalent for 
the 18th of April, 1783—u hicli hegaii on that day, and lasted 
till the cud oi April, Avas forty-one days lung, Avhilst Asjihaii- 
dar, the tAvclfth month, included only tlie tiM twenty days 
of March, Tlie novice on admission took an oath of devotion 
to the order, in Avhich lie voAved an eternal silence,, an inviolabh; 
obedience and fidelity to all his su]>eriors, and to the statutes of 
the order, Avitli respect to tlie objects of Avhicli he absolutely 
renounced bis oavii judgment and jieiietration. He further 
swore to identify liis own interests Avith those of the ord(;r, 
Avhich he iiromised to serve AAdtli lii.s life, liis lioiioiir, and liis 
property. After taking and suhscribiug the oatli, the candidate 
quitted his noviciate and commenced Minervul. From this 
grade he proceeded step by step through tlie ascending degrees of 
lllumimtm minor; lUumiiiahts major; Illuminatiis dirufens, 
lUuminS directmr, or Chevalier Ecosmvi, the attainment of Avliich 
fitted him for initiation into the Mysteries, Avhich were divided 
into tAVO groups—the lessor and the greater mysteries—each of 
which was eubdiAuded into two classes or grailes. The grades were 
denominated respectiA'ely epopt (Greek 'eirdimjr, a speculator, 
one initiated), or priest; prince, or regent; magus, or philoso¬ 
pher ; and rex, king, homme roi, or areopagite. 

The supreme aiuf invisible head of the order w^as the general, 
Avho Avas in constant communication and correspondcuce Avith 
the areopagites, a council of tiA^elve, to whom alone lie was knomi, 


and by whom, and from whose number, he was elected. The na¬ 
tional director was the general of a nation, with whom was asso¬ 
ciated a council of twelve ; and whose next subordinates weie 
the provincials, who, having the direction of affairs in their 
several provinces, Avere empowered to summon a council of 
regents. The next in dignity, though not in the direct line 
of thegenerM arrangement, Avas the dean or president of the 
aaulemy of the ejiopts or priests, from which class was formed a 
college or chamber of science, in which their most learned men 
Av<‘re incorporated. To this cliamber or acailemy were refenud 
all questions of diffic,ulty sent up from the inferior degrees 
ilirough their immediate superiors; by Avhose means, again, 
the ansAv'er was transmitted from gi'ade to grade, until, irom 
a soiircAi to him uiiknoAvn, it reached tlie original querist. Sub- 
ordiiiiite to tbc ]U‘oviucials, in a direct line, were the prefects, 
to viich of Avliom Avere coniinittiMl tlie inspection imd presidency 
of eight lodgc.A; and Avlio occiijiicd the loAA'est position in the 
liierarcliy of the order to Avbich it is necessary to alliule, 

Tt Avas not lawful, unless ]>y express permission, to admit 
]Migaiis, Ji'AV's, or iiioiiks into the order of the itlmninaii; and 
Jesuits, or ex-Jesuits, were to be eschewed us a pestilence. 
liUtlieraiis, f jalviuists, and Protestants generally, were to be re¬ 
cruited in preference to Koiuaii Oatbolies, as being apt and 
uccuslonied to freer tlioiight and bolder speculation. Princes 
Avi'ie not often sought as meiiibers of the order, the code of Avhicli 
directed that tbe.y should be ])r()iuoted only to the grade of 
(Jkci'ulier Eeassais, that is, to tlie threshold of the mysteries, the 
tloctrines of Avbicli Avoubl be too palpably shocking to their in¬ 
stincts and interests. It Avas directed that the favour and influ¬ 
ence of AVonien should be gained by every jiossible means short 
of admission into the order ; and i‘Ven this Avas at one time con> 
tempkted by tin; founder, who Avished to establish a female 
school of Miiicrvals, if certain iiisurmountiible dillicultics had not 
caused tlie abandouiiieiit of the project. 

The order of Jlltmiinafi Avas instituted in May, 1776, when 
Weishaupt j Weisuaitt, Apam, E. C. S., Biog. l)iv., col. IIOHJ 
initiated two of his students at Ingolstailt ; l>ut it was not fully 
established until 1778. In 1780, four years after its first com¬ 
mencement, the order comjirised, in Bavaria alone, and reckon¬ 
ing the initiated of all classes, more tliun a thousand members; 
amongst Avlioiu, us it Ava.s discovered upon the seizure of its 
jKApers in 1786, Averc counted princes, nobles, magistrates, bishops, 
Ijriests, and professors. 

In the ])ropagaUon of the principles of the onler, Weishaujit 
Avas niHteri.ally assisted by Baron IGiigge, an enthusiast Avho had 
aln;ady sought to indoctrinate Avitli cosmopolitanism the various 
lodges of the Freemasons, from Avbom, after his alliance Avilli 
WeiHhau])t,lie eiindled as many us five hundred rccniits for tlio 
Illuiiiiiuiti, betAve.en Avliom and the I'Veemasuns it was endea¬ 
voured to establish an “eclectic union.” The general result of a 
masonic congress held at Willielmsbad, in 1782, was not un¬ 
favourable to Hucli a union ; but its permanence and universality, 
if these hud ever been possible, were rendered hopeless in tlie 
fulloAving year by tin; estrangement of Knigge and Weishaupt. 
In 1784 the Elector of Bavaria suppressed all the secret societies 
in his doiiuiiiuiiH, and amongst them the order of llliiminaii, 
Avhicli had by this time made almost the tour of Europe, in the 
principal countries and citi(.*s of Avhicli it was represented. 
(\Veisliaupt, Apoloyu dcr Illiuninaten, and Das verbmerte System 
dcr Jlluminaten, viit alien scinai EinricMwigen und Graden; 
Baron de Ijiicliet, Essai sur la Hccte des Illumines; Abb6 Borruel, 
Memuires pour servir d I'llistoira du Jambinisme ; Profeasor Jolui 
llobison, Proofs of a Conspiracy ayainst all the lieligions and 
(tWrmmaits of Europe, carried on in the secret Meetings of Free¬ 
masons, Tlluminati, and Heading Societies; and Seth Paysoii, 
J*roofs of the real Existence aiul dangerous Tendency of JUn- 
mivism). 

ILLUMINATION, ARTIFICIAL. [Ltqhts, Artipicui., 
E. G. S. ; Lighthouse, E. C. S.] 

ILLUMINATIONS. Some account of the ornamentation of 
mediieval manuscrijits, to which art the title of lUumination ia 
given, has already appeared under the heads of Miniature 
[E. C. vol. v. col. 665] and Palasogbaphy [E. 0, vol. vi. col. 229], 
m which places a general view of its history will be found. The 
great perfection to which the painting of miniatures and decoc¬ 
tions was brought is apparent to any one who will take the 
trouble to examine, even cursorily, the specimens which haA;c 
fortunately been preserved to the present day. But before it 
arrived at that stage of perfection, the art had a regular growth, 
and went through various changes in the different countries m 
which it was practised j rising to full vigour in one, while it was 
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dying away in another; and developing peculiarities of style, 
-wiicn mark, with a grater or less degree of precision, the par¬ 
ticular country to which each work may he assigned. The dis¬ 
tinction of the various styles is sometimes so great that it is 
impossible to confound them; on the other hand, they arc 
sometimes so slight that it is most diflicult to assign the speci¬ 
mens to their proper classes. For instance, no one can mistake 
Italian work for the production of an Engliwli artist; but 
French, English, and Ileniisli mnnuacripts, at certain periods, 
jire so closely allied in the details of the oni ament, that it 
requires very close examination to distinguish them. We pro- 
110 SC here to supplement the remarks wliicli have been already 
made elsewhere on the subject of illuminations, by tracing tlie 
development of the art in the different countries of Europe in 
■which it was practised ; extending our remarks to the subject of 
uianuscript-decoration in general either by drau-iiig or painting. 

The particular style of art to which the name of Byzantine is 
given, mid in which the oldest extant drawings in manuscrijit 
are executed, may be divided into two bramdies: the true 
Byzantine, which was developed in the Eastern Empire ami was 
practised in the decoration of Greek inainiscrijits to a compara¬ 
tively late date; and the Eomun, or classical school which, 
though governed hy Byzantine intliiciici!, still retained rather 
more of the old classical element than appears in the maim- ; 
scripts executed further eastwards. Specimens of the drawing 
of these very early scliools arc so rare that it is impossihh; t<» j 
sjieak fully of tlieir powers ; hut those speciiucns are sulliciciitto 
prove that the art of drawing was cnllivaletl with some siiccc'ss 
in the fifth and sixth centuries. The copy of the Genesis at 
Vienna, the remains of a similar work in tlui British Mnsciiiu, , 
the fragments of the Tliail of Ilunicr in the Ambrosian Library ■ 
of Milan, all of which may he placed as early as the fifth cen¬ 
tury, exhibit very interesting specimeus of drawing. Sonu' of 
the principal figures arc tlelineated with great iiower of expres¬ 
sion ; and there may be disceriied the remains of the graceful 
outlines of old classic art. The extent to which decoration was 
carried in these early centuries is exem])li(i(*d by some IVagmeiils 
of the Eusebian Canons (the relics of what was in all liktdiliood 
a splendid copy of the Gospels) jircserved in fhe British Museum. 
They consist 01* leaves covered entirely with gold, and ornamented 
with medallions and pillars and arehes, painted in hrilliniit 
colours with much skill; and are ascvilted lo the, sixth century. 
The far-famed copy of Virgil preserved in the Vatican contains 
a series of drawings which are direelly taken from chis.sical 
models. But the great iutluenee which the Byzantine junl 
classical models luul on the productions of the later schools of 
European countries is the best proof of the activity of artists in 
these early ages. 

The direct descendant of Byzantine illuiniiiatioii is that xvhit'h 
appears in Greek maniiscriids. In these all the exaggerations of 
the school are developed. The figures become long luid ema¬ 
ciated, the tlcsh-tints are dark, the drapery formal, and the 
postures stitf and awkward. The specimens of illuminated 
Greek manuscripts which we have are chielly church service- 
books, such as Esaltcrs, Gospids, Lectioiiaries, (!fec., in which the 
figures of the Apostles and sacred personages are. r(^]»eated again 
and again in the stiine attitudes, and are, depicted with the .same 
fonnolity. The colours, which an; generally opaque, are of a 
sombre hue, but are sometimes relievuid Ijy backgrounds of gold. 
There are, nowever, some specimens of Greek art of tin; eleventh 
and twelfth century which an; of coiisidcrahlc meiit. In illus¬ 
trations of the life of our Saviour, amidst a mass of conventional 
drawing, some one figure or other will stand out proiuiiiently. 
The figure-of our Saviour is the one xvhich most frequently i-ises 
above the others in excellence. The features ami attitude are 
often drawn with a gi*ace and nobility ol’ exqire.ssion which are 
not unworthy of any age. Occasionally too the compo-sitiou of 
a group is superior to the conventional arrangements Avhich arc 
slaxishly perpetuated by successive artists. Bsallers of the 
fleventh century are soinetiiiuis ornamented with maiginal draw'- 
mgs, in which a profusion of small figures are painted in illus¬ 
tration of the text. In these the drawings are so minute, tliat 
they may rather be looked upon as ornaments than miniatures; 
aM with this view they are painted in the bright colours wliich 
are used in the initial letters and ornamental heiul-pieces. 

In the west the encouragement wliich Charlemagne and 
v^iaxles the Bald showed to illuminators resulted in the produc¬ 
tion of some of the most splendid manuscripts. Some of the 
niost famous specimens of this school still in existence are the 
Bible of Charlemagne preserved in St. PauTs Church at Rome, 
the Codex Aureus and Alcuin’s Bible in the British Museum, 


and the Bibles of Charles the Bald at Paris. But, however 
brilliant for the gorgeousness of their decoration, there is little 
or nothing of originality to he found in them. The draxving is 
taken from Byzantine and classical models, and is hard and stiff. 
The lines of the drapery are marked in heavy folds; the limbs 
arc long and lean, and the expres.sion meaningless. The oriia- 
mentation is mo 8 t])rofnse, gold being used in large quantities. 
In the initial letters and borders are introduced moulaiiigs and 
patterns of classical origin, mixed sometimes with the interlaced, 
designs borrowed from the Irish school. In the next two ceii- 
tui-ie.s there is a great falling off from the splendour of the Car- 
lovingijui era. TIh; manuscripts are poor iii execution, and in 
xvorks of German origin there i.s a chalky appearance in the 
colouring. Altogether the oniamentaiion is but a bad imitation 
of the older styles. 

The early Irish and English mainiscrijits, which have been 
jwe.served lo the present day, show that there were two styles of 
art practised in tiiese Islamls from a very remote period. Thu 
first of these w'as of native origin ; in the other foreign influeiieo 
is In he traced. The puiidy uiitive style, which the Irish monks 
hrniight to such ]»c*rJeetion, was early (’.irritid to the island of 
Iona 1 ) 3 " a .settlement of Irisli mf)uks there, and thence was 
introduced into tlie North of England. The miiiiafurc-drawing 
is j'.nrions for its archaism ; the figures being of the r.iule.st fonu ; 
but lh(‘ glory of tlu“. Irish .school is the wonderful perfection to 
which the ornamental designs were', hroughi. The ])e,cnliarities of 
this style of oruanienlation are the use of dots, generally in red, 
following the outline of the initials ; very delie.atel}’’ drawn linos ; 
angulated patterns; tln^Zpatleni; interlaced riblion.s ; interlaced 
zoomoriihicdesigns ; delicate s])iral lines ; and tessclatedpatterns. 
Th(' Book of Kells is llu' most interesting s]>erimeii as thoroughly 
native work ; tlui writing is of a vi'iy large size, and the capital 
letters ])rofn;se. The Diirliani Book, now in tin' IJritish Museiitu, 
though not so grand in its ])r(>])urtions, is as fine in workiiian- 
.shij), and is more ijiteresling on account of its completeness 
uikI its hi.storv. "Writlen at the, Ihior}* of Lindisfame, or Holy 
Jsh', in Jiononr (»f Si. thithhert, at the beginning of the eighth 
<’CTilni v, it was from the first held in tin*, greatest honour, being 
ornaiiieiite<l in the mo.st perfect sl\’lc*, and bound in jewelled 
cover.'^. On the Jhinisb invasion of tlie ninth century it was 
eaiiied away, together with St. Giithbcrts shrine and other 
relics, hy the failiifiil monks, and, according to the chronicles, 
was lost overboard during an attempt bv its giianlians to escape 
to Ireland. MiracnloiLsly reeoverccfanit still more, miraculously 
])reserved lb>m damugi' by sea-water, it was carried in course of 
time to Dnrluim, wIk'iv it remained until the Briory of Lindis- 
fanic was rebuilt, when it xvas restored to that house. It figures 
in the iiiventorifs of the Brioiy in the fourteenth century as 
“ Liber S. Chilhherti iiiii di'inersus crat in mare.’’ An interlinear 
Iran.slatioii in the Northumbrian dialect was added to it as 
early as the, tenth century. The principal ornamentation, 
be.sides initials, consists of five hcaiitiful jiage.s of a cruciform 
shaiie, painted in the intricate patterns peculiar to this school. 
The vellum is stout and smooth, and the paint seems to have 
been applied over a thick size, the re.sult being that the designs 
seem to stand out in relief iVoiu the surface of the page. Nothing 
can exceed the beautiful etlect of the whole. The colours are most 
harmonious, and gold is used very slightly for filling in comers, 
&c. Although oriiamented maimscripts of this school are not 
common, 3 'ct there are more than might be expected to have siir- 
vive,d st) many" centuries. A very costly work, containing de- 
Hcri])tiuns of all known Irisb and Anglo-Saxon illuminated 
MSS., with coloured facsimiles in illustration of their ornament¬ 
ation, was published in 1868 by Professor J. 0. Westwood, of 
O.vford, In this book npw'ards of a hundred manuscripts arc 
('numerated. 

The styde of drawing in wdiich foreign influence is mixed is 
also of very great antiejuity in England. Perhaps the earliest 
82 (cciincna of pure imitation are the four drawings of the Evan¬ 
gelists in the Durham Book, which in everything except colour 
arc mere rej)roductions of drawings of the Byzantine school. 
The occurrence of these copies of foreign models side by side in 
the same volume with native work is of great interest for the 
lii.story of early English art. With regard to the models them¬ 
selves from which such copies were made, it is known that 
manuscripts were brought over from Rome to these islands soon 
after the introduction of Christianity hy St. Augustine. Indeed 
tradition even points to certain volumes still in existence as some 
of the actual books brought to England Iw the saint himself. 
One of these, a Psalter, in the Cottonian Library, formerly be¬ 
longing to St. Augustine's Monastery at Canterbury, is remark- 
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able as a beautiful specimen of writing, and is ornamented with 
initial letters and patterns of native work, and with drawings 
after a Roman model. It is not, however, of on earlier age than 
the eighth century. Another fine MS. from the same monastery, 
and now in the Royal Library, is famous for the precious stain^ 
purple vellum leaves which* it contains; specimens of an art 
which was soon lost. 

To the introduction of classical drawings into England hy 
foreign monks it is most prohahlc that we owe the peculiar style 
of liglit drawing which marked so strongly the Englisli school 

of the tenth and eleventh centuries. The fact timt thi.-_1 

tion of the early drawings is far superior to tlie workmanslii]) 
tends to prove that they are cojiius of more peri'ect designs. 
They are generally in outline, the figures heing sketched in with 
light touches of the pen. The drapery is re]>ieseii(ed us though 
agitated hy the wind and fluttering about the limbs, which are 
greatly exaggerated in lenglli. lint, though they cojned from 
loreign models, the English artists were skiH'id enough to breathe 
a spirit of their own into these drawings. The style is formeil 
ana becomes national, contrasting fuvoural)]y with the. lifeless 
reproductions of By/antine art which u'cre ]»rodiU‘ed on the 
continent. Altogether the eifect is jdeasing, and in later MSS. 
groat power and nobility of (‘Xjiression is portrayed in some of tlie 
larger drawings. 0]ie of the earliest hooks containing s])eciinens 
in this style is the Psalter preserved at Utrecht. It is of great 
antiquity, the text being written in Roman rustic capitals, and is 
illustrated throughout with drawings wliicli may be of the eighth 
century. It is possible that this Psalter may he a co])y of a still 
earlier manuscript of puie classical work ; for we liavi* proof 
that these works were rcpr(Kluced at various ages, witli the saim; 
style of drawing and the same subjects rejieated. Tlierc arc still 
in existence four Psalters of various ages, which repeat the sub¬ 
jects of the Utrecht Psalter so nearly that they evidently are 
taken from one ]>ttttein. There are also many cojucs of the 
Psychomachia of Prudentius ie])eating one another jn the .same 
way. As a rule tliese drawings aie uncolourod or only slightly 
tinted; there arc, however, instances of thick body-colour being 
used iu the miniatures. Eor specimens of good English colour¬ 
ing of the tenth and eleventh centuries W(! turn to tli<‘, l.torders 
and initial letters, the harmony and beauty of which are of great 
excellence. 

The twelfth century is the age of bold drawing. Tin; iiiami- 
Bcripts arc on a large scale, and the huge line writing is iu 
keeping. In England ami Prance outline drawing is l>rought to 
a consirlerahle degree of jierfection, some of the sjjecimeiis of the 
latter part of the century being real woiks of art. In England 
the weaker drawing of the j»recc‘ding century is improved by 
Norman vigour; the outlines grow deej* and strong; tlic llut- 
tcring drapejy disappears, and s\\ ecpiug folds take its j»hic('. 
This Tree style of drawing w'as so w'ell established that it did not 
entirely lose its force until the fourtcienth century, in spite of the 
more minute style which grmv iij) in Ihe. tliiiieentli century. 

The initial letters of the twelfth century are on u gigaidic 
scale. From the eightli to tlie eleventh century initials were in 
use com])osed of iigurcs of inc-n, lishes, binU, animals, &c. In 
course of time these combin.ations began to degenerate into 
grotesques. The initials of the Uvelfth century are made u]> of 
moases of conventional foliage interspersed with tlie animal 
figures of the earlier centuries. Tlie designs are veiy daring, 
and are often draxvu with much skill. Tlie initials of English 
and French immuscripts may he recognised by delicate light 
blue and green colours ; those of Flamlers and Germany hy the 
heaviness of llie drawing, ns -well n.s by the dark hue.s of the; 
colouring. 

We must not forget to iiotici' that iu Italy and .Sjiaiii there 
was in existence the Loinhaidic school, which bus Iniiuled down 
to US sonic illuminated MSS. of this century. The initials are. 
mode up of toiluous patterns of animals and conventional 
designs, painted in bright colours and gold, the wliolc having 
rather an eastern effect. A more purely Italian design for 
initials was taken from the'vine. It was used in the twxdftli, and 
revived and elaborated in the fifteenth century. 

The three centuries, from a.d. 12<M) to inoO, form the he.st 
known, and, in some respects, the most interesting jioriml for 
the study of illuminations. In the earlier ages mami.scriids 
were comparatively scarce. Hut as nations lieeame educated the 
taste for, and imams «)f obtaining, omamenteil hooks increased. 
They were no longer only written and ornamented for monas¬ 
teries and great men. The demand for them began to extend 
among private individuals; and some of ihe most beautiful 
specimens that now enrich national libraries wore executed for 


the members of noble families as well as for the kings mi 
princes of the thirteenth, fourteenth, and fifteenth centuries. 
The series of specimens is very complete, and enables us to 
study the progress of drawing and painting through minute 
changes. 

In the thirteenth century the works chosen for ornamentation 
were principally Bibles, Psalters, &c.; at the end of that century 
and m the next, Romances, Chronicles, Bible Histories, and 
Books of Hours w'ere added ; and in the fifteenth century works 
in every class of literature. Though the term Illuminated 

1.21_2. 2., ..-ised to designate ornamented Service- 

hooks in gem'ral, as a matter of fact, Missals, properly so called, 
aro not very oft(?n illuminated, or at least not so profusely as 
other hooks. The Prayer-books known as Hor(F, or Hours, are 
hy far tht; most numerous class, and it i.s in these that we find 
the most highly-finished miniatures in later times. 

The style of illustration tfio \vas necessarily governed in some 
degree by the nature of the book. In the Bibles of the thirteenth 
century are found initials and miniature-initials, that is, initials 
whicli'have their interior siiaces filled with minute pictures in 
i'ontradistiiiction to mere jiaitoiTis. In the Psalters of the 
thirteenth and fourteenth centuric's, in addition to initials and 
horrh'r.s, very commonly a series of drawings, illustrating the life 
of Clirist, is introduce<l. Romances, Bibles, Hisfimes, and 
(’hroiiicles of the fourteenth c(*ntury, particularly in manu¬ 
scripts of French or Flemisli execution, arc filled wdth small 
sipiare, ill list rations, and in the next century, when voluines 
became large in size, also with large paintings, sometimes filling 
the w'hole ])ago. The Books of Hours begin to appear in the 
thiiiecnth century, grow more freiment in the next, and abound 
ill the fifteenth century, and arc illuminated on a regular system, 
■which is, however, subject to modificatiiuis in dilfevent couu- 
tib's. Oeiicrally tlic Kalendar is adorned with paintings ropre- 
seiiting the juistimtis or agricultural e-iiiploymcnts of the various 
fii'usons ; and n fnll-})agc miniatiu'e precedes eacli division of tlie 
services of the hoiii’s, tlni cominemorations of saints, penitential 
psalms, Imriul service, &e. Tn addition, initial letters and borders 
are added to the, tiixt (td libifvm. 

One of the most valuable features in the illuminations ol’ 
the later centuries is the introduction of ihe architecture, 
dress, arms, ntmisils, iSic., of the period of the execution of the 
<lraw'iiig8. Ill (diuivh books the sacred persons retain their 
ideality ; Our 8aviour and the A])ost.leH, for instance, being 
always represented in the traditional dress handed down from 
remote times ; hut everything else is ixqiresented iu the fashion 
of the day. It excites our laughter to see King Solomon and 
his courtiers in hanging sleeves ami long-t oed hoots, or Alexander 
visiting Diogenes in plate armour of tlie lifteentli centuiy. The 
saints themselves diil not ese.iqie lieing dressed in the guise of 
hulies ami gentlemen id' the period. It xvas fortunate for us 
that the artists saw^ nothing ridiculous in such anachronisms, fur, 
had they done so, we shoiild have lost a most valuable and inte¬ 
resting '.series of iiicturcs of the manners and customs of past 
generations. 

In the niiniaiui'cs of the tliiiteenth century the artisPs chief 
aim was to execute his Avork with neatness and minuteness. 
'Die hold outlines of the jireceding century are toned down into 
the delicate sti’oki's of this, just us the fine round character of 
I the Avritiiig gave W'uy to the delicate gothic hand. The figure 
dnaAving is wonderiully clear ami exact, though minute ; and a 
good deal of ornamental work borrowed from the Gothic ai’chi- 
tectiire (»f tlm period is introduced in the way of canopies, 
niches, &c.j The illuminations executed in England, Franco, 
and Belgium during this century arc so alike in tneir style that 
it is often difficult to distinguish them, Flemish art may, how¬ 
ever, generally he recognised hy the heavy outlines and dark 
colonriiig; English hy good drawing and greater attention to 
the development of the face, besides the use of light ^en and 
blue paints; and French by delicate drawing, and tne use of 
lM*aiitiful deep blue, and gold of a reddish tint. 

The drawing of figures reached its highest perfection at the 
heginning of the fourteenth centur 5 ^ It is only by an examina¬ 
tion of the original MS8. that any idea can be formed of the 
skill to Avhich the draughtsmen of the time of the Edwtwds 
attained in the delineation of face, figure, and attitude, hy a few 
simple strokes cf the pen. The MS. knoAVii as Queen Mary s 
Paoitei-, iu the British Museum, contains most favoui'able speci¬ 
mens of these delicate drawings, slightly tinted with colours. 

mi. _..f 4.1.^ /latifiirv : 
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instead of the stotue-like uprightness, there is a graceful sway ot 
the body which is verj' effective. The a^lvauce made m tne 
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knowledge of drawing is also marked by the increasing mimbers 
of figures introduced into groups. Many of the drawings, for 
instance, illustrating scenes from the Kevelations, are filled with 
a crowd of figures which are drawn and disposed with no mean 
skill. Drawings in outline slightly coloured were a favourite 
style in England at that time ; in France the drawing is hardly 
so free, brilliancy of colour being rather made the chief object of 
attention. As the fourteenth century advances, the delicate 
drawing of its earlier years fodes away; moi’c attention is given 
to ornamentation; secular books come more into use, and minia¬ 
tures deteriorate from works of art into mere illustrations. The 
colours of English miniatures of the fourteenth century are not 
so brilliant as those used on the continent, but are generally 
more delicate. The colours used in France! and Flamlers are 
more opaque than those used in this countiy. The drawing of 
Flemish miniatures of this period is not unlike the English 
school in many respects. Of OiTman illuniinalioiis wc; know 
but little, the specimens laiing very few in number, and these 
chiefly consisting of illustrations riulely drawn and coarsely 
coloured. 

Meanwhile art had revived in Italy and the. South. MSS. of 
the end of the thirteenth and early ]Kirt of the fourteenth cen¬ 
tury onianiented with miniatures of Italian work begin to 
a])pear. The ligures are still and scjiiat, but are not without 
e.xpression. The colours are bright, ])articularly the opacpie red, 
which is so peculiarly Italian. Tlie llesh tints are of an olive 
line, which was obtained by ajiplying the flesh colours over u 
green grounding. The same green sliading to the faces is found 
ill early Byzantine miniatures. Italian inlliienee soon .sprea«l to 
the south of France and Spain, and cstablislied there an Italian 
style of illumination. There is a i)eculiarity in the mechanical 
arrangement of some of the miniiitures of the, south, which con- 
sists in the illustration being dmwn on the margins of the leaves, 
piirticularly the lower margins, and not kejit within frames. 
Tliis custom, however, did not. preclude the more coininon use 
of the miniature within frames in tlie ordinary way. It is also 
to be noticed that in the South a highly jioli.shed vellum wa.s 
much used, which did not retain the ]mint so well as the, softer 
kind used in the north. Hence the jxiint lias in many instances 
flaked oil’, and partially injured the miniatures. 

It is at the uemiining of the Hfteeiitli century that the land- 
Hcaiic begins to take a part in the miniature. With this century 
(’ommenced tlie realistic, style of jiaiiiting, which developed as 
time went on. At lirst the landsca]ie consists r)f nothing more 
than conventional rocks and treiis of extraordinary shape, the 
sky being still rejiresenbid by tlie diapered patterns and orna¬ 
mental designs of tbe, ('arlier centuries. By degrees these 
liattcrns shrink away as the blue sky aj)pearB, and by the middle 
of the century have generally vaiiislie<l. M(!anwnile the hills 
have liecome mountains, rivers and seas are, hrmiglit into view, 
and the picture begins to assume the appearance of nature. But 
it was not till late in the century that tlie etfect of distance 
was understood. Mountains are, jiiled ui)on luountains, and 
seas and rivers carried far above their natural level, in the 
attempt to gain the horizon. About a.T). 1470—80 we liud 
the details of the landscape at length assuming their natural 
proportions, and settling do'sni under the proper laws of ]>er- 
spective. As may he, expected, early in the century the iiguri' 
(Irawing is more carefully executed than that of th<! londsaipe ; 
but towards its close we often lind the landscape remarkably 
good, with ligures introduced into it without the least pretence 
to good drawing. The I)e.st illuniinate<l MSS. of the early jiart 
of the century ai*e of French execution. English miniature 
painting may be said to have died out about this time; the 
English occupation of France no doubt contributing towards 
this result, through the eucouragement given to French art by 
the English. The Psalter of Henry VI., the Book of Hours 
pomted for the Duke of Bedford, and known a.s the Bedford 
Missal, and the Sobieski IVIissal at Windsor, arc all (»f the best 
French work of this period. French miniature jiaiiitiim did not 
however reteiii its supremacy. As the century advanced it grew 
hard and stiff, with a superabundance of gold shading introduced 
to heighten the colours. Towards the* close of the centuiy the 
h lemish and Italian artists had completely driven tlie French 
out of the field. These two great schools brought miniature 
painting to perfection, the Flemings particularly being employed 
m every country in Europe during the closing period of tne art 
of illumination. 

The miniature painting of the best French MSS. is remark- 
Jbly delicate. The colours ore bright, and in conjunction witli 
the gold leaf-pattern of tlie borders produce a brilliant effect. 


The later Flemirfi painting is marked by peculiar softness in 
both colours and execution. In both schools painting in camami 
(fris was employed during the fifteenth century, the miniatures 
being merely tinted grey heightened with white. 

Early in the fifteenth century Italian artists began to throw off 
the conventional forms of olden times. The appreciation of the 
beauty of older models rapidly extended, and when we arrive at 
the middle of the century Italian MSS. are in everyway artistic. 
The writing is fonued on the fine round hands of the eleventh 
and t\yclftli centuries; and the miniatures arc no longer mere 
liigldy coloured pictures, but are real works of art. Though not 
so soft as the miniatures of Flemish art, the work of Italian MSS. 
is superior in character. 

In the airlicr part of the century Spain seems to have con¬ 
tinued to follow the Italian style in illumination ; but it may 
be remarked that there is a teiulency to the use of colours of a 
sombre hue peculiar to this country. In Portugal, too, Italian 
iiilliumcc i.s very o})8(!rvahle,, the miniatures ut the same time not 
being so highly finished. At the end of the century the finest 
MSS. executed in iJie Peninsula were the work of Flemish 
artists. 

Wc have now only a few rcmark.s to add regarding the various 
styles of ornament employed in MSS. from the year 1200. 

The principal cliaracteristic of illumination in the north, in 
the thiriceiilh century, is a profusion of highly polished gold. 
So extensive, is its use tluit it often foniis the entire background 
of a miniature. At lirst idain gold was used, hut it was soon 
the fa.sliion to relieve the blank surface by tracing designs upon 
it. At first sinqdy diagonal lines wcri! ruled upon it with a 
lianl ])oiiit; hut, towards the middle of the century, English 
artists adopted tlie plan of pricking out patterns of foliage, &c.. 
.somec»f which are of conaiderahle beauty. In France, instead 
of stamped or pricked nattenia, designs were merely traced on 
the surface in a light yellow paint. The use of full backgrounds 
of gold wa.s .superseded by the diai)cr work, either in colours or 
ill gold and coloiir.s togetller. This style! of ornament came into 
U.SC in the tliirteenth, and is tlu! principal one in the fourteenth 
century. It in not till the, middle of the next centuiy that it 
entirely disujqiears. As its name indicates, it is composed of 
mimite sipuiivs or lozenges, painted in alternate colours. Some 
of the M.SS. of Fnucli work exhiliii remarkably elaborate 
designs of diaperetl patterns. Plain colours were also in common 
us»! us backgrounds, upon which were traced patterns in another 
colour. 

The initials of the thirteenth century were as often miniature 
initials as simply ornamental ones. In the former class arc 
found beautiful specimens of minute drawing. They are not so 
common in the next two centuries, except in Italy, where the 
large-sized initiuLs of the Clhurcli Service-books enclosed suflicient 

S e for tbe purp(j.se. The ornamental initials are of various 
giis, highly i)aiiite(l in gold and colours, and generally having 
the Ulterior s])uces lilled with interlaced and tortuous patterns, 
into u’hich human figures and animals arc introducea among 
conventional foliage ; tlii-s being in fact a refinement of the style 
of the twelfth centuiy, e.\i!cutcd with gi’eat minuteness. Simpler 
letters arc coloured in red and bliu!, in patterns apparently 
taken from .sections of architectural mouldings, the interior 
space.s being filled with delicate lacework drawn with the pen in 
red, violet, or other ink. In the next two centuries initials 
became sterootyped in their design, and were generally subordi¬ 
nate to the borders and miniatures. 

The. borders, which form so imjiortant a feature in the MSS. 
of the fourteenth and fifteenth centuries, gradually developed 
from the flourishes and pendants attached to initials. And it is 
in the borders that the flower and leaf ornament becomes so 
prominent. In the thirteeiilli centuiy the initial is never drawn 
much beyond its proper limits. At most it has an extension of 
one of the limbs, teriiiinating in a cusp, bud, or germ of a leaf 
of conventional form; or it may be oniamented with a few 
lIourishe.s of delicately drawn lines running down the margin 
to the lower part of the page. But very soon these simjile 
decorations grow. At the beginning of the fourteenth century 
the short arms have extended at the head and foot and enclose 
lliree aides of the page, still retaining the solid form of branches 
growing from the initial, while the germ developes into the leaf 
and forms the terminals of these branches. By degrees the 
border increases and creeps round the page, cusps and foliage 
mixed with flower buds spring from all parts of the blanches ; 
and early in the fifteenth centuiy, the border has become a 
complete frame, having but slight connection with its parent 
initial. 
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In the earlielr stages of this development the branches of the 
border were used with great effect as supports for grotesque 
designs and scenes from daily occupations. »ome of the prettiest 
pictures of fourteenth-century life, such as hunting scenes, 
flames, domestic employments, &c;, arc painted within the 
branches on the lower marmns. Indeed, the margins of MSS. 
generally, however sacred or learned may have been their 
character, seem to have been regarded us licensed ground 
on which anything might he drawn. Grotesques of all 
kinds are common, and sometimes even caricatures are- to he 
found. 

In England the full development of the. border takes tlie 
form of a solid frame or broad band of coloured designs sur¬ 
rounding the page, ]>ordercd with grdd and liaving conventional 
foliage springing from it. This foliage is of a descrijitioii 
peculiar to Englisli work of the fifteenth century, rather re¬ 
sembling coloured plumes and feathers turned back with lighter 
shades. It may be here noticed that flowers are not much used 
in English ornamentation; with one notable exception. This 
is the daisy. As far back as the early yiairs of tJic fourteenth 
century the modest daisy bud is to be seen even in the most 
highly illuminated pages, where it i.s cunsjiicuous, from its j 
natural form and colour, in the. midst of its conventional sur- j 
rounding. Oak leaves, acorns, po<ls, &c., also occur ; but not so 
univcrstuly as the ilaisy. 

In France and Flanders the branch pattiu-ii gave way to the 
lighter design of leaf and sprig holders. In the fourteenth 
century minute gold leaves were attached to the jM iulants of tlie 
initials, and in the next century they surroiiinl the jaige in a 
broad hand. Delicately drawn lines comiecting ibein together 
give the effect of unity to the ma.ss. Coloured flowers soon lui.v 
with tlie leaves, birds and grote.sqiie figures climb among tin* 
branches, and tJie whole becomes an elalioralc maze of gold and 
colours, This growth of flower work was <lisplaccd towanls the 
end of the century by the introduction of the solid background.s 
used by Flemish artists to set off the delicate painting of the 
groups of flowers, fruit, insects, and j(;wels, which they executed 
with so much effect, lii German MSS. of the lifteeiith century 
the border did not devclopc in the same way as in other coun¬ 
tries, the page being ornamented with unconnected branches of 
flowers, &c., ranged round the margin.'-'. 

Italian borders generally follow two kind.s of de.sjgn—the vim; 
pattern and the flowered jiattem. At the close of the fourteenth 
century the border w’as nothing more than a siniiilc frame of 
conventional foliage, generally coloured red, relieved by occa¬ 
sional spots of gold. 111 the next century initials de.signed in 
imitation of the twdning branches of a vine became common; 
and tliis pattern was extendisd to the borders. At fii-st the 
design was simple, but grew by degrees more elaborate, so that 
in the latter part of the century it bec.amc: a series of convolutioiLS 
and intricate windings. It was generally left in white, but 
relieved by a backgi’ound of colour. The border of flower w'ork 
consisted of iniiuiuerablo spots or star.s of gold set round the 
page, with small flowers scattered among them. In tliis kind of 
Dordcr cupids and other figures aro introduced, a.s well ns orna¬ 
ments copied from classical models. Design.s of jdaited rope.s of 
various colours also njipeur in fifteeutli-centuiy Ittdiaii MSS.; a 
pattern which was commonly used in the tooling of the biiidiiigs. 
Of the exquisite designs of new Italian art which diR])laced all 
old conventionalities we need not sjieak here. 'I’lie beautifully 
painted MSS. of the sixteenth cciituTy are monuments of the 
genius of individual masters, not to be subjected to the rules of 
the mediroval illuminator’s art. 

ILLUSIONS, DELUSIONS, akd HALLITCINATIONS. 
These words constantly occur in treatise.s on insanity ; and it is 
important to have them clearly defined. An illmion means an 
unreal sensation, of whicli the gpcctml illusion is perhaps the 
most common ; a delusion means an unfounded and quite irra¬ 
tional idea or belief; an hallucimtUm mean.s ii mistake. 1’he 
French use the word illmion (or dvs illim.ons) as Ave, wdicn wc 
speak accurately, use delusion; and tiiey also use the word 
hallucination in a somewhat loose sense, but usually to imply a 
delusion of the mind springing out of an illusion of the sense, 
or an involuntary tronsfonnation of a real object. The word 
hallucination is not needed in England, and ought to be allowed 
to fall into disuse, illusion being applied equally to all false im¬ 
pressions, whatever the degree of wiange that mav liave been 
produced in objects of sense in order to constitute them. (Con¬ 
sult Dr. Guy’s Forensic Medicinei 3rd edit. p. 162.) 

ILLUTATIO, ILLUTATION, a mode of treatment con¬ 
sisting in smearing the b6dy with mud, especially the sedi¬ 


ment from mineral springs, and renewing the application from 
time to time. 

IMAGINES, or hnagines majorum (Latin), waxen mafws, 
modelled and painted to represent the features of departed an¬ 
cestors (expi-essi cera vultus), which the ancient Romans preserved 
as honoured i*elics in the atria of their houses. The most com¬ 
plete information as to their nature is found in Polybius, L vL 
c. 63, and Pliny, Hist. Nut. 1. xxxv. c. 2 ; but they are frequently 
mentioned or alluded to by nearly all Roman authors. It ap¬ 
pears that the lU'cscriptive right of setting up such memorials 
[jus imaginum] belonged i;xclusiA ely to those distinguished 
families, members of wdiicli had borne the office of consul, 
pnetor, tedile, or cen.sor ; and it was therefore one of the chief 
external sign.s of distinction betw'ecn the iiobilcs and ignobiles. 
The masks w’ere placed in small closed cases, or armariay against 
the wall, and the names and titles borne by the deceased were 
written imderncath. On days of festival or ceremony, the cases 
were o])cned, and the imagines, decked with chaplets of bay- 
leavc.s, exposed to view. Their most peculiar use, however, was 
upon the oem.sioii of the jaiblic obsequies of a member of the 
family. TJiey were then w’orn by men whf) walked or rotle in 
the fune.ral proce.ssion, immediately before the bier, clothed in 
llie co.'<tuiue and having the iiLsignia proper during their lives to 
the ])er.sons represented : so that, as it is expressed by Pliny in 
the passage mentioned above, “ defuncto aliquo, totus aderat 
familiie ijus, qui uiapiam fuerat, populu.s.” In the decline, 
however, of tlie republie, when pride of ancestry gave place to 
that of wealth, and low-born parvi;nus rose continually to the 
highest rank and inlluence, this singular method of perpetuating 
the memory of family honours became less and less significant; 
and though tlic ciLstoiu was still ke.])! up to some extent under 
the empire, tlie imaijiurs wen; rather an object of ridicule than 
of venenition. (Eiclistiidt, Ih imaijinibus h'omanorum iJmer- 
tatinufs dfur, 4to, Tetropoli, ; lieckcr, (rullus; Smith, Dirt, 
of (h. and Jfom. Auliiiniiivs.) 

1M1311UEJ), ill Heraldry, stained with blood. A w^(;apon from 
wdiieli blood is (Iropj)ing, or a garment nuirked with it, is described 
as imbrued. 

IMMERSION, from immergerc, to plunge under or into, 
a term in astronomy referring to the disai)pearance of one 
heavenly body behind another, or in its shadow : it is usually 
re.stricted tt) the occullations of Jupiter’s satellites, or of stars 
by the moon. 

IMPALE, in Heraldry, to unite two coats of arms, side by 
side., on u shield, wbieb is ilividt'd for ibc purpose by a vertical 
line into two narts. Tims a man on his marriage mipales his 
wife’s paternal arms by placing them on the left or sinister side 
of his own in tlie same escutcheon [IIehaldiiv, E. C. vol. iv. 
col. ()7()]. 

IMPERMEABLE FABRICS are those whicli have been 
rendered w'aterproof, cither by the application of india-rubber 
[Caoutchouc Manckactuuks, E. C. vol. ii., col. 587], or of 
boiled linseed oil, hot pilch, a solution of soap or alum, or a 
solution of glue and galls. 

IMPLANTATIO (from implauto, to engraft), a term 
applied to monstrosities in whicli an imperfect or rudimentary 
body i.s attached to, or contained -within, one perfectly deve- 
loiied. 

IMPLEMENTS, AGRICULTURAL [Agricultural Im* 

PLliMENTS AND MACHINERY, E. C. S. col. 55]. 

IMPLEMENTS, STONE [Stone Implements, E. C. S.]. 

IMPLUVIUM [Atrium, E. C. vol. i. col. 717]. 

IMPORTS [Trade and Sihppino, E. C. S.]. 

IMPOST, in Architeidiire, the horizontal moulding, block, or 
capital over a pillar, shaft, or door-jamb, from which the arch 
springs. 

lAlPOTENCE, an inability for fruitful intercourse arising 
from defective formation or mechanical obstacle. The subject, 
having to be considered in courts of law, is treated of in works 
on forensic medicine. 

IMPRISONMENT FOR DEBT, ENGLAND. [Armbt of 
THE Person, E. C. S., col^ 157 ; and Bankrupt Laws, E. C. S., 
coL 234.1 

IMPRISONMENT FOR DEBT, IRELAND. In 1872, 
when Parliament was reconsidering the Bankrupt and Insolvent 
Laws of Ireland, in order to modify them in conformity with the 
changes mode in the corresponding laws of England in 1809, R 
became necessary to place the law of debtor and creditor on a 
new footing in resiiect of imprisonment. By the 36 & 36 vict, 
c. 67, impiisonment for debt is abolished. Of course th^ we 
exceptions made in respect of cases that do involve wmetning or 
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the criminal kind on the part of the de&ulter, and in cases not 
actually involving tliis character the power of preventing its 
development is also reserved, e. g, in respect of small defaulters, 
who might l)e drawn to live by their wits at others* expense 
rather than by their own industry. Special exception from the 

S ’ abolition of the power to irapnson is made in respect of 
in payment of a penalty, and of a sum recoverable sum¬ 
marily, default by a trustee, or by an attorney in respect of costs 
ibr misconduct, or which he is omcred to pay as an oliicer of the 
Court, default in payment of part of salary for the benefit of 
creditors, and generally of sums ordered under the act itself. 
Fraudulent debtors are specially provided for inulor Purl 11. of 
the statute. 

INANITION, the wasting resulting from defective nutri¬ 
tion. [Abhtinence, E. C. vol. i. col. 24 ; and Fasting, E. C. S., 
col. fifiT.J 

INCANTATION (from incantutio, an enchanting), a form of 
words, usually accompanied with some magical cereinf)ny, used for 
the puniose of calling up or obtaining the assistance of a spirit, 
accomplishing some supernatural result, or the cure of di.seasc. 
j Witchcraft, E. C. vol. viii. col. 9(58; Divination, E. S. 
(iol. 774; Enchantment, E. C. S. col. 88o.] 

INCENSE, a perfume made of odoriferous gums, and burnt 
during religious worship. In the most ancient forms of rcdigioiis 
services the use of incense a])y>ears to have been gciiei-.il; its 
purpose probably being to neutraliz<‘. tin* oUensive smell arising 
from the burning of animal sacritice in the tom])h's. It was used 
in the temples of ancient Egypt, and thence borrowod by the 
Hebrews. It was freely used in ime.ient tireeco and Home, as in 
the. temple of the Paphhui Venus, where Sabmau iuceuse snioketl 
from a hundred altars,-— 

(“Uhi toniplum illi, (•('utiunque Siibiro 
Tliure culcut uuru'.”—Vir«;. i. 420.) 

In the early Cluistian Cliurch the use* of incense wa.s reganled 
us a Pagan ahominatiuii; but, like many of the other ceremonies 
of the heathen tcmiples, it was, after a time, adopted by one 
community after another, until at length the burning of incense 
in iirocessions and at the alUir became imivor.sal. The services in 
Homan Catholic churche.s have long been distinguished by the 
lavish burning of incense. Of late the use of iiuum.se has been 
introduced by some of the “ Hitualislic” clergy of the Estab¬ 
lished Church. 

INCENSED, in Heraldry. A lion oi’ other wild uiiinial is 
described as incensed when it is figured with llanie issuing from 
its mouth and ears. 

INCOMBUSTIPLE FABRICS [FiUEeuooFiNa, E. C. vol. iv. 
col. 90]. 

INCOME-TAX [Tax ; Taxation, E, C, vol. viii. col. ;1GJ. 
INCONTINENCE, (I'ruiu in, not, and co/dinco, to contain), 
in Medicine, a term apydied to inability to return the urine, 
fojces, &c. 

INCUBATION (from incuho, to sit upon), a term trans¬ 
ferred from the hatching of the egg to the gradual prep{iratiou 
of u disease, such a.s insanity,' which, in the va.st majority of 
cases, has such a preparatory stage. 

INCUBUS, the same as succubus, qthiaUes, ImJihria Fanni, 
and nightimire. 

INCUMBENTS’ RESIONATION. By the 34 & 3.5 Viet.,c. 44, 
entitled an Act to enable clergymen permanently incapacitated by 
illness to resign their henelices with y)rovi.sioii of ])eiwioiia, it is 
enacted that;—“ On a reju’csentation being made to the bisho]) 
ill the form contained in schedule A to this Act, by tlie incum¬ 
bent of any benefice, provided he has been the incumbent of such 
benefice for seven years continuously, that he desinis, on the 
ground that he is incapacitated by permanent mental or bwHly 
mfirmity from tho due performance of his duties, to retire from 
his benefice under the provisions of this Act, in that case it shall 
lie lawful for the bishop, if he see fit, to cause a commission to be 
issued under his hand and seal, addressed to five persons, to he 
iiominated as hereinafter mentioned, autlioiising and recpiiring 
them to inquire into and report to him upon the truth of the 
^ound alleged, and upon the expediency of the resignation of 
the said inoumhent ; and it shall he lawful for such commis- 
Bioners to inquire into and mport upon nU such matters in any¬ 
wise ^ecting such resignation, or connected therewith, as they 
luay deem necessary; and the commissioners shall make their 
r ^ the commission within three montlis from the issuing 
1 11 within such enlarged time as the bishop 

V 77, ^ “Jwler his hand and seal, from time to time di- 

Tect. Such five commissiozLeis are to consist of an archdeacon or 


rural dean within the diocese, an incumbent of the same diocese 
nominated by the retiring incumbent, an incumbent of the same 
diocese nominated by the bisliop, a magistrate in the commission 
of the peace for tlie county, being a member of the established 
Church of England, iiominatrcl by the chainnan of quarter 
sessions, and a person to bo nominated by the patron of the 
living. 

If three at letist of the Commissioncra agree in reporting 
in favour of the resignation, they are al.so to report all things 
material to tho consideration of the case, and to say what 
penaion they reconimend to be allowed out of the income of 
the benefice, which is in no case to exceed one-third part of 
the annual value tjikeii at the nett sum after deducting all 
rate.s, charges, and taxes assessed on and payable out of the 
benefice, exclusive of the p-irsonage-hoiise. This 4 )cnsion may 
be modified, or entiroly cease, to coiTU8i)ond with tho altera¬ 
tion of 8ub.sequent circumstances. The parsouago-honse in any 
case belongs to the? now iuciimbont. 

A similar .statute was jiassed in 1872, the 35 & 3G Viot., c, 
8, making provision for tho rosigiuvliou of incapacitated deans 
and canons. 

INCUNABULA (Latin, that which is in the cradle), in 
Bibliography, an early printed book. Tlje term is restricted by 
bibliograj)her.s to a hook printed before tho Ifith century, tliongu 
it is sometimes exlelided to the products of the press of the first 
decade of that eentiuy, 

INCUS, in Analuiuy, the siiiall bone, of tho ear, which resem¬ 
bles an anvil. 

INDENTED, in Heraldry, divided or parted by a serrated 
lint* [see IIkiiai.duy, 10. vol. iv. col. CGG, fig. 7]. 

INDIA MATTING is made sometiine.s of cocoa-nut fibre 
[CoiJiE, E. C., vtd. iii. col. loj, but chiefly from the stalks of the 
■nmdourhiti, a kind of papyrus growing in Bengal; the green 
stalks are sjilit up into three or four pieces each, and when dry 
are woven. 

INDIA RUBBER [Caoutciiol'g Manufactures, E. 0. voL 
ii. col. 584]. Tile best india rubber is becoming .scarce, because 
the gatherers t>f the juiev' never think of planting new trees or 
ireiierving tho old. The best kind is brought from I’amJ; the next 
lest from I'eruainbuco. Guatemala rubber is black, resinous, 
and inferior. In the East, Penang, Sumatra, Malacca, and 
Borneo send suiiplies Nvhie-h command only half the market 
pvic.e of Para. A.s.saiu yields a good quality, but small qiuuitity. 
African i.s tho woi’st and cheapest of all. Many varieties of 
rubber become w(*!ik, hard, and inelastic by age, owing, as is 
believed, to the oxidising of the .substance, and its conversion 
into a new resinous comiiound. 

Thu uses of india rubber have greatly extended ; but the new 
applications all depend on pro)ierties familiarly known—such as 
the elasticity, the electric insulating power, the condiictibility 
for sound, the facility of conversion into blocks, slabs, tubes, 
films, cements, and wati^iproof varnishes, and its power of 
assuming the “ vulcanized ” form by heating and admixture 
with sulphur. India-rubber sponge is now made, coinsisting of 
highly jiorous vnlcanised rubber fixed to an oblong plate or 
tablet, in which form it can he used for cleaning plate, windows, 
&e.; M'ithuut the tablet or backing it is available for common 
sponge purposes. An india-rnhbi'r paint is made by dissolving 
rubber in liiuseed oil, and grinding it iin with graphite into 
a thick but smoothly-flowing paint, whidi is botli waterproof 
and auli-cori’o.sive. 

The. importation of india nihber into the United Kingdom 
rose from 317,184 lbs. in 1842, to 2,195,984 lbs. in 1852, 
7,405,710 lbs. in i8G2, fuid 18,097,032 lbs. in 1871. 

A substitute for india rubber is sometimes applied in the 
arts, by oxiilizing boiled lin.seed or other oil that harden.^ by 
exposure in thin films to the atmosjiliere. Plates of glass 
are dipped into limseed oil and dried; this is repeated again 
and again until the film is thick enough to bo removed. The 
films are then worked up with shellac by hot rollers in mix¬ 
ing machiiie.s, and the mixture can be applied to fabrics^ to 
produce waterproof cloth, or converted by heat into a^ kind 
of vulcanite. Instead of class, the oil is sometimes oxidized 
on an extensive surface of cloth. 

INDIAN CORN [Maize, E. C., vol. v. col. 434 ; Corn Trade, 
E. C. S. col. 633J. 

INDICATION (from indico, to point out), in Medicine, any 
symptom or circumstance in a disease that indicates, or points 
out, the appropriate treatment Things of the opposite order 
are said to oiTord comter-ijidications. 

INDICATOR (Steam Engine). In studying the action of 
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steam in the cylinder of a steam engine^ it oontvibntee greatly to Rankine to vary nearly aa the thirteenth power of the ieniJi 
a dear understanding of the process, to represent the results root of the volume. If ordinary steam expands so as to do work 
graphically. The work done hv a fluid such as steam on a on the piston, part of the steam condenses. If we supposed the 
piston, in any short interval, is the product of two factors, the cylinder sides to be perfect non-conductors of heat, so that the 
mt^isity of the pressure and the volume described by the piston steam neither gained nor lost heat during its expcutision, then die 
iuring that interval. The volume described by the piston is, of pressure would vaxr as the tenth power of the ninth root of the 
aourse, the product of the area of the piston byjthe distance it volume. Lastly, if ordinary steam expands in a steam-jacketed 
traverses. Hence, ns, in all actual steam engines, the area of the cylinder, and receives during its expansion just so much heat 
piston remains constant, the volume desciibed is proportional to that none of it condenses, then the pressure varies os the seven- 
;he distance moved by tl)e piston in a given time. In calculating teontli power of the sixteenth root of the volume, 
he work done by the steam, it is to be remembered that if the It is jwjssible by a piece of mechanism callc<l an indicator to 
pressure is in lbs. per sq. ft., and the volume described by the make an engine draw its own indicator diagram, and thus to 
piston is in cubic feet, the jn-oduct of the two gives the work in register exactly the action going on in its cylinder,^ and the 
oot-pounds. If the ]>i‘e8sure is in lbs. pci* sq. in., and the quantity of work it is doing. If a slieet of paper is moved 
volume described in units of 12 cubic inches, the pr<j<lucl is also hori/outally, syuchromaisly with the motion ol the piston, and 
n foot-]|MUnds. at tlic same time a pencil ludd against it is moved vertically, 

Nowllet the. volumes described by the piston during a succes- synclironously witli and proportionally to the changes of steam 
lion of short intervals be rejire.siuitcd by Ihe abscissa*, measured iiressiire in the cylinder, then the pencil will trace on the 
lorizontally from'O (fig. 1), and at each of tliesc intervals let tlie pajun* an indicator diagram. It is easy to move the paper pro¬ 
portionally to the inston, by attaching it by a string to some jiart 
^ ^ of the engine moved by the piston, or to some lever connected 
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iressure be represented by the ordinate measured vertically. 
i'Jnis, when the piston has described a vidume, 0 A, h*.t A H 
epresent the pressure, aiul when the piston has described a 
olume 0 D, let T) C represent the jnessurc. Then if the steam 
ressure varies continuously, B (1 will be. a curve which re])re- 
mts the mode in which the variation of prc.ssure depends on 
tie variation of volume, and the area A B C I) will i*epresent 
tie work done while the piston descrilais the volume A J>. A 
ouiplete diagram for one stroke of a steam engine is called an 
idicator diagram. Fig. 2 shows the general form of such a 
iagrara. Suppose the stroke begins at A. Steam of a pressun^ 
Bpresented by A C is admitted, and under that iire.ssure tlje 
iston moves forwaid through a distance AH, At this ])oiiit 
lie steam is cut off from the cylinder, and tlie })iston moves 
irward under the diminishing jtressure of the expanding steam, 
tt B, having described a volume A B, tb(‘ pi.‘<t(»ji comph*tes its 
irward stroke, the work done oii it being I'cjiresented by tlie 
rea A C I) E B. At B the steam is exhauste<l and tlie pressure 
dls to F B (the condenser pressure if the engine is a coiuleiising 
agine), and, with that pressure acting against it, the piston 
loves back throngli the volume B A. The work done against 
is A G F B, and hence the whole effective work, done on one 
de of the piston in the double stroke is the dilference of the 
ork done in the forward and backward moliuii, that is tlie area 
CDEF. 

Such a diagram corresponds closely enough for many purj^oses 
ith the actual circumstances in which steam acts on the pistons 
’ steam engines. To describe such a diagram for any actual 
igiiie wc I’emiire to know the initial pi’essure, the point of cut 
if, the law of expimsioii, and tlie back pressure. The initial 
ressure is usually 10 to lb jicrcent. less than the pressure in the 
oilers which supply the engine. The average back pressure 
lay be taken at 16 to 18 lbs. per square inch in non-condensing 
id at 3 to 6 lbs, in condensing engines. The point of cut off’is 
lown from the construction of the valve gear. We have 
lerefore all the elements for describing an ideal indicator 
agmm for a steam engine, except the knowledge of the law of 
mnsion. 

if steam were a perfect gas and the temperature were main- 
ined constant during ex^nsion, then the pressure would vary 
versely as the volume, and the curve D E would be a common 
iperbojo. For calculations merely on the amount of work 
me by a given volume of steam, it leads to no great error to 
Bume that steam follows this law of expansion. 

Superheated steam allowed to expand in a cylinder, but not 
ppued with heat from tl^e cylinder sides, loses temperature 
uing its expansion. Then the pressure has been shown hy Dr. 


with the ]>iKtoii and suitably sn.spended. The vertical movement 
of the iieiicil is obtained in this way. A small piston and 
cylinder is provided, to wliich the steam from the engine ey- 
liiuler is u<lmitted. Tliis eylinder contains a spiral spring which 
jiresses down tlie jnstmi while the steam pressure admitted on 
the other side presses it u]). The pencil is attached to the 
jdstoii; and since the compression of spiral springs of suitable 
diniensiuna is sensibly proportional to the force acting on them, 

I the movement of llie peiujil is sensibly 2 n’f)])ortional to the 
I ebanges of st(*am pressnri*. The spring is specially numufoctured 
so that 1 inch of comi»rtiKsjon cui’resjionils to some even number 
of 2)ounds Jtressure ; for instance, 1 inch to 8 lbs., 10 lbs., 
10 lbs., or 20jl)s. ])j*es8ure, as tin* case may be. In all indicators 
the jwijter is placed on a cylimlrical drum whicli revolves on a 
vertical axis, under llie action of the string attached to the engine. 
Tlie H 2 >ring cylinder with its jiistou and pencil is placed jmrallel 
to this drum, and the i»encil moves iij) and down in a straight 
line while, the ilriim revolves horizontally. In ordinary indi¬ 
cators the diagram taken is about 6 inches long by 3^ or 4 indies 
high, and the spring therefore is comjiresseil 3^ to 4 ij^ches. It 
must therefore be a cum])aratively long spring. This has been 
found objectionable, es 2 »ecuilly with ipnck-sjieeded engines. The 
long spring bends, comes in contact with the cylinder which con¬ 
tains it, and creates friction. The jnston and moving parts are 
of sensible weight, and in moving so great a distance acquire 
cousideruble inonientnni. This momentum prevents the pencil 
folhiwiiig instantly the variations of the steam pressure. Hence 
the indicator diagram is rendered erroneous, ana when a common 
indicator is used on a very qniek engine, such ns a locomotive, 
the eiTors become so great that no useful information can be 
obtained from the diagram. 

To obviate this, Mr. Ridiards has invented a beautiful form of 
the indicator, which wiia intro(\iu:ed in this country by Mr. 
l^orter, and is manufactured by Messrs. Elliott Brothers. In 
this indicator a very short ai^d comparativelv powerful spring 
is used. The movement of the jaston, which is very small, is 
then iiiiiltiidied by a siinjile but excellent airaiigement of very 
light steel links, and the jiencil is attached to these. 

In fig. 3, A is the cylinder communicating with the engine 
cylinder by the pijie and stopcock B. The piston and spring 
ai*e contained in this cylinder, and tlie piston mves motion at a 
to a lever of the linkwork. At 6 is the pencil or pointed brass 
wire which draws tlie diagram on a sheet of metallic paper 
placed on the pajier cylinder C. Tlie linkwork is so awanged 
that the motion of tli'e pencil, 6, is parallel and proportional to 
the motion of the piston, bht its range is increased in the ratio 
of 4 to 1. When the pencil moves over 3 inches, therefore, the 
piston only moves | ol an incli, and its momentuni is much less 
than in oixlinary indicators, in which it lias the same motion as 
the pencil. At c is the string by which the paper cylinder is 
connected to the en^e, so that tlie paper shall nave a motion 
simultaneously with and proportional to the motion of the 
engine piston. From this description it will be clear that the 
position of the pencil on the ^per depends (1) on the steam 
pressure which determines the position of the pencil veiticaily; 
(2) on the ]KMdtion of the engine piston, which determines the 
horizontal motion of the jmper. Dunng one double stroke of 
the engine the paper cylinder makes a nearly complete revolu¬ 
tion and returns, and the peqcil rises and &lls, describing 
diagram whose area is proportional to the effective wwk done on 
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the engine piston. The indicators are made of uniform size. 
The area of the piston is ^ square inch. To adapt the indicator for 
use on different engines, working witli very different steam pres- 
lures, a series of springs can be purchased with it, giving a 
motion of from iJnch per lb. of pressure to ^ inch per 
lb. of pressure. The weakest spring is applicable with 
engines working at pressures ranging between 15 lbs. 
below and 10 lbs above atmospheric pressure. The 
strongest spring with engines working between atmos¬ 
pheric pressure and 175 lbs. above atmospheric pressui'e. 

In using the indicator, a diagram should be taken, if 
possible, from each end of the cylinder, and the work 
given by the two diagrams averaged. It should b(* 
attached, if possible, directly on to the cylinder covers, 
and if pipes must be used they should he ^ inch diameter, 
and as short and straight as possible. The motion of the 
paper is obtained by a string attached to a point on the 
beam or beam center, or to the jiarallel motion bars in 
beam engines. In direct acting eimines tlio piston rod 
may be made to give motion to a light iron or wood lath 
suspended to the engine-house ceiling, and the string may 
then be attached to a ])oint on this oscillating lath, where, 
the motion does not exceed 5 inches. The string may 
require to be led over guide pullies, in Avhich case its 
direction must coincide witli the direction of motion of 
the point to which it is attached at one end, and must be 
tangential to the paijcr cylimler at the other end. 

In taking a diagram the paper sheet is first adjusted. 

The marking point or pencil is put in ])lace, but held 
hack from the jiuper. The ]iaper cylinder is then con¬ 
nected to the engine, taking care th.at tliei-e is no slack 
in the string. Tliu stop cock commimicuting with tln^ 
engine cylinder is then opened and the indicator warmed 
by the steam wliicli enters it. The cock is then closed 
lor a moment and the iiencil pressed aguiiist the paper, 
so as to draw a horizontal line, called the .'itmospherh; 
line, because it represents on the diagram the jiuaition 
of the pencil coiTesponding to atmospheric pressure. The 
cock is again opened and the pencil pressed against the 
paper, so ns to draw a diagram ; the o[)eration is then 
complete. There should bo immediately noted on the 
diagram the date, the diameter,* length of stroke, .and 
number of revolutions jier minute, of the engine from 
which the diagram is taken, the end of the cylinder to 
which the indicator is attaclieil, the boiler pressure and 
the height of the Imrometer (if jiossible), and any oilier 
particulars of the eugine which it is desirable to recoitl. 

To calculate from the diagram the power of the eugine, 
it.is not usual to iruiosure directly the area of the diagram. 

It is more convenient to ascertain the mean steam pres¬ 
sure. The diagram will represent roughly tlie appear¬ 
ance of the ideal diagram aln^uly described, hut the 
comers will all be rounded (lig. 4) instead of wjuare, 
in consequence of the more or less gradual opening or closing 
of the valves. It will bo diviiled into tw'o parts by the at¬ 
mospheric line, if the engine is a condensing engine, or the 
diagram will he wholly above the atmospheric line, if the 
engine is a non-condensing engine. In the former case it is 
usual to draw the line ot perfect vacuum, parallel to the atmos- 


horizontal distance between these lines represents the stroke of 
the engine. Divide that distance into ten equd parts, and draw' 
verticfS lines through those points. In each of the divisions sc 
formed scale off and note down the mean breadth of the diagram, 




pheric line, and at a distance representing 14*7 lbs. pressure 
below it. The vertical height of any point of the diagram above 
the vacuum line represents the absolute pressure of the steam in 
the cylinder when the engine was at the part of its stroke corre- 
ponding to that point of the diagram. Now draw on the diagram 
two vertical lines touching the extremities of the djugram. The 
ARTS AND 6CI. WT.—SUP. 


which represents the steam pressure during that part of the 
stroke. Add uj) the pressures thus noted and divide by ten. 
The quotient is the mean effective steam pressure during the 
stroke. 

The mean effective stetam pressure in pounds per square inch 
multiplied by the area of the engine piston gives the mean total 
effective pressure on on,e side, of the piston. This multiplied by 
twice the velocity of the piston (that is, by the length of stroke 
in feet and by twice the number of revolutions per minute) gives 
the work done on the piston in foot pounds per minute. Divide 
the product by 33,000, juid tho (luotient is the horse-power of 
the engine. 

Tlie iinlicator serves another ])urpose. I3y examining the form 
of the diagram it can be ascertained whether the valves of tho 
engine are properly set and are properly performing their func¬ 
tions. In a well formetl diagram, the full steam pressure is 
attained quite at the beginning of the stroke. Tlie admission 
line, a h, f fig. 5) is nearly horizontal, and the cut off' comer at h is 
well marked. The expansion curve, 6 c, is regular, and approxi¬ 
mately coincides with a common hyperbola whose asymptotes 
are tne vacuum line 0 X, and a vertical line, 0 F, set back 
from the initial line of the diagram, A a, by a distance, 0 A, 
repreiwnting the volume of tho clearance space of the cylinder, 
on the same scale as that on which A B represents the volume 
described by the piston. If the expansion curve rises above 
the hyperbola, drawn through b, there must be leakage of steam 
through the valves into the cylinder after the steam-valve 
closes, If it falls much below the hyperbola at Cj there must 

4 B 
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be considerable condciisaiiou in the cylinder during the ex¬ 
pansion. At the point, c, the exhaust vtilve opens and the 
minimum back pressiirts should be attained at tf, early in the 
return slroke. The back ])resrture line, d c, should be nearly 



horizontal. At e the exliaust valve closes, and from r to / the 
steam in the cylinder i.s (•(nupresse*! or cushioned. 

If the Hteain is wiredrawn during admission, the admission 
line falls in llie direction of the dotted line at o. If thi‘ steam 
valve optms too late, the lirst jiart of the <liagram slants forward 
in the direction of the dotted line drawn from/. If the exhaust 
valve opens too late, the diagram takes the form shown l)y the 
dotted line at 17 . Ahadvacimm is shown by the distance hetweeii 
d c and the vacuum line being excessive. A wobbling exp.'iiisiou 
curve, shown by the dotted curves from h to f, is pro<luce<l 
either by the indicator s})riiig being too long and weak, at the 
speed at which the diagram is taken, or to tlie indicator being 
out of order and the piston working with too much friction in 
its cylinder. 

INDIGO riNOiaoTiN, E. 0. S.J. 

INDIGO-PURPURIN [ISATtN, E. S.]. 

INDIGO TRADE [Indigo, K . (\, vol. iv. col. 8-J9]. The 
importations of indigo into the UnitH(l Kingdom do not vary in 
any great degree from year to year. Jietween 1857 and 1870 
they were never lower than (JI},i337 cwts. (in 1850), n<'ver higher 
than 86,721 cwts. (in 1860). In 1871, liuw'evei-, there was a 
sudden aiul considerable rise to 135,001 cwt. Nearly the whole 
of it is brought from the East Indies. About one-third or one- 
fourth is rei-export-iid to foreign countrie.s. 

INDIGOTIN, Indigo 6 (n,f!, C.VU„NO [E. (!. vol. iv. 

col. 850J, tb(! name applied to tin; purilied coh)uriug mutter of 
indigo : it has recently been prepariid syuthe-tically from aceto- 
jihenone, u compound obtained by the dry <listillati(m of a 
mixture of calcic benzoate and acetate', Acctopbeiione, wlieii 
treated uith nitric acid, yields either crv.'tlallizea or Iluid nitro- 

acetophenone, C’^lIyNOa = | «ccord- 

ing to the method of operating, 'fhe latter is the one em]»loye«l 
in tJic preparation of iudigotin, and fui- tlii.s i)ur})ose it is lirst 
Btrongljf heated in an oj)en vc'ssel to expel W'ater, and then dis¬ 
solved in chlorofonn and laixiid with a com]taratively large 
amount of zinc dust and soda lime. This mixture, after the 
expulsion of the chloroform, yields a sublimate of impvire iudi¬ 
gotin wlien lieated in small jjoilicjiis at a time. Tins may lM^ 

J unified, in the usual way, by reducing -and dissolving it with 
eiTous sulphate and. calcic hydrate, and exposing the clear 
yellowish solution to the air. The amount obtained, however, 
is very small compared with the acetophenone originally em¬ 
ployed. Iudigotin dissolves in boiling aniline, or jiaralUn, and 
m hot Venice turpentine, separating again in the crystalline state 
on cooling. 

On heating pure iudigotin with excess of benzoylic chloride 
a brown amorplions mass is luoduced having the composition 
C 8 H 4 (CVH. 0 )N 0 and which may be re¬ 

garded as muioyliiuUgotinf or iudigotin in -vvhicdi one atom of 
hydrogen is replaced by benzoyl. It melts at 108® and is in¬ 
soluble in water. It is, however, slightly soluble in alcohol, and 
more so in ether. [Indol, E. C. SJ (Emnierling and Engler, 
Deut. OJiem. Qes. Ber, hi. 886, and Zeits. Ohem. vi. 393 ; Aquiar 
and Baeyer, Ann. Cliem. P/tann, elvii. 366; Wartha, I)eut. 
dim. Ges, Ber. iv. 334 ; Schwartz, Compt. Bend. Ivi. 1050.) 
INDINSULPHURIC ACID, 

This acid, obtained by the oxidation of 
hydriiidinsulpmiric acid, forms red crystals which are readily 
soluble in water, but sparingly so in alcohol; snlphydric acid 
reduces it again to bydrindinsulplmric acid, -Baric indinsidphaley 


when prepared from the hydrindinsulphate by heating it with 
dilute nitric acid, is a light coloured powder consisting of slender 
reddish-brown needles. The potasdwn $alt, C,^«HioE|N.S|Oo 
6 OH 9 , ciystallizes in dark red needles, which are msoluhle in 
liimids containing other salts of potassium, 

HYDRIND IN SULPHURIC Aciu, C,-N, Sj Og 
(2irG,6sj7/„iVa(8.flJ*), is prepared from isatiiisulphuric acid by 
the action of i*educing agents, such as zinc and sulphuric aciil 
or ammonic sulphyilrate. In the latter case, when the action is 
complete, the contents of the flask must he boiled as long as 
ammonia continues to escape. The clear filtrate from the pm- 
cijtitated sulphur contains ammonic hydrindinsulphate, which 
may be converted into the barir salt, Oj^H^BaNaSaO- -f 40H„ 
by ju-ecipilation with baric clilorkle. The baric hyfendinsul- 
piiatc a crystulbne powder, consisting of colourless shining 
scales, frmu which the fiee acid may be obtained by decompos¬ 
ing it witli dilute, siiljdiiu’ic acid and evaporating the filtrate. 
The acid forms a colourless crystalline mass which acquires a 
red tinge on exposure' lo the air. Like indinsulphuric acid, it 
is ri'adily soluble in water, less so in alcohol, and insoluble in 
ether. (Sclilitqier, Ann. Chcin. Plumn. cxx. 24.) 

INDIRETJN. Thi.s naini! is applied to two substances, of 
wdiich the. first, is a dark shining im- 

crystnllizable resin obtained by Sidiunck when treating inaican 
w'ith dilnti' suljdiiiric acid. Tiie second, 

is produced along with dioxiiidol by the action of alcoholic 
potash at a liigh temperature on isatane, and also by boiling 
i.satiii with tin and liyilrnchloi ic acid. It crystallizes in needles 
which are, soluble in aleohol, ether, and dilute alkaline solutions, 
being again preeijntated from the latter on the addition of an 
acid. (Schunck, Phil. Mag. [ ij, xv. 29, 117 ; Knop, Jour. Prah. 
Chcin. xcvii. (55.) 

INDIUM. Atomic weight, 113’4. tiginbol, In. This metal 
was discovered by Reicli and Richter in the zinc blende of 
Ereiberg in 1863, by means of its peculiar and characteristic 
spectrum, which contains two iiidigo-coloured lines, the one very 
blight and somewliat more refrangible than the blue strontium 
line, the. other, fainter and more refrangible, a}>proacliing the blue 
potassium line. Since then, its properties have been more care¬ 
fully investigated botli by the original discoverers and by other 
chemists. 

Pir.imraiion. Various methods have been proposed for the 
extmctioii of indium from its sources, of wliich the best appears 
to be that of Baeyer. Freiberg zinc is incompletely dissolved 
ill hydrochloric acid, and the uudissolved portion allowed ti^ 
remain in the. lapiid for one or two days, by which means all 
the indium is pn'cijiitated on the zinc. The clear solution of 
ziiicic- chloride is now poured oil', and the metallic mud, after 
being removwl from the unattacki'd zinc, is treated with a few 
drops of dilute Huljihuric acid to dissolve any zincic oxychloride 
that may have been fonued, and then tliorougbly washed with 
liof. water. The product is heated with nitric acid, Bulphuric 
acid added, and the wliole evaporated to dryness in oraer lo 
separate the tin and lead in the innii of oxide and sulphate. Tlic 
residue, is now boiled with water, auil an excess of ammonia 
added to tlie. filtered solution, thereby precipitating the indium 
•and iron, and leaving the copper, zinc, and cadmium in solution. 
The jmicipitate, containing tlie indium and iron, after being well 
washed, is dissolved in the smallest possible (jiunitity of hydro- 
cliloric acid, mixed with sodic hydric sulphite in excess, and 
boiled until the tidoiir of su 1 ]) 1 iutolis anhydride has disappeared. 
The whole of thii indium is thus obtained as sulphite, perfectly 
free from cop]>er, zinc, cadmium, and iron. 

Metallic indium may be obtained by reducing the oxide with 
hydrogen, but for larger quantities sodium is the best reducing 
agent. Bdttger precipitates the indium from its solution by 
pui-o zinc, washes luid presses the spongy metal, and finally fuzt',s 
it into a huttou under potassic cyanide. It is a white metal 
much resembling lead in appearance, soft, ductUe, and compact. 
Its density is 7,421 at 16“*8, and, according to Bunsen's most 
recent determinations, its specific heat is *0569, It melts at 
176®, hut is much less volatile than cadmium or zinc. It does 
not oxidize readil)’ at a low temperature, hut at a bright red heat 
‘t bums with a violet flame forming the yellow oxide. ^ It dis¬ 
solves slowly in dilute sulphuric or hydrochloric acid with evo¬ 
lution of hydrogen, and rapidly in strong hydrochloric acid. 
Nitric acid oxidizes it with evolution of nitrogen dioxide. 

Beactions, Indium is precipitated from its solutiona in the 
metallic state by cadmium and zinc, and as sulphide by sul- 
phydric acid, provided the solution i.i not strongly acidulated 
with a mineral ticid. Ammonia and sodic carbonate produce 
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white precipitates iiisoliible in excess; potassic and sodic hydrate, 
ammonic carbonate, and potassic cyanide yield white precipitates 
soluble in excess; potassic chromate gives a yellow pi’ccipitate, 
and potassic ferrocyanide a white one. Indium is completely 
prccinitated from its solutions as sulphite by boiling with excess 
of soaic hydric sulphite. 

Haloid campouma of indimi. Tndic chloride, lUj Cl#. When 
indium is strongly heated in an atmosphere of chlorine it bums 
with a greenisli light, and yields indie chloride which sublimes 
at a very high temperature in white lamina). It forms crystal¬ 
line double salts with the chlorides of the alkali metals. 

Indie bromide, ln.jBrQ, formed by the direct union of bromine 
and the metal, is a white crystalline substance which volatilizes 
readily. The iodide, lujl^, which is also ciystalline, delicpiesces 
when exposed to the air. 

Oxides. There are several indie oxides, of which the yellow 
oxide, Iiij is the best deliiied : it may be readily obtained by 
igniting the hydrate. The hydrate is jncicipitated on adding 
ammonia to a solution of an indie salt, and when dried at KM)'^ 
has the composition In.^llo()n. On heating indie o.xidt* to various 
temperatures in a stream of liydrogen, tlirce (dher oxitles are 
obtained ; at 180” a green suhstance to which the formula In,()„ 
has been assigned ; at 220” a griy oxide, 111,0^ ; and at JiOO” a 
black compound, ]ierhaus In(). It has not, howevt'r, jis yet 
been satistactorily established that these substances are delinitc. 
compounds. 

Indie sulphide is obtained on fusing metallic indium or iudic 
oxide with sulphur, or by precipitating an acetic acid solution 
with sulphydric acid. As iwcpared by the latter method it is of 
a deep yellow colour when moist, but becomes brown as it dries. 
It is soluble in bydrocbloric acid. Ammonic suliibydrate yields 
a white jirecipitate of indie sulphiidnite which is soluble, to some 
extent, in an excess of the pn'cipitaut. Jndir nitrnfi', 

90Ha, crystallizes in long jn’isnis or needles which lose six 
molecules of water when heated to 100”. Jndic .ml)diate rcmwiiis 
on evaporating its solution at lOO" as a gummy mass. The 
chromate is an insoluble yellow precinitale, and the carbonate a 
gelatinous wliito precipitate. On adding oxalic aohl to a neutral 
solution of an indie salt, indie iunlatc, Jn^C„(h 3 + OOII^, se])a- 
rates as a white crystalline jtowder sjiaringly s4>luble in waUu-. 
The acetate and formate are. botli very .olubie cry stall ine com- 
lioimds. (Keicli and Itichter, Jnne. J^ndc. (■hem. Ixxxix. 441 
and xcii. 480; Winkler, Jonr. J^cak. (%p.m. xciv. I, and cii. 
273 ; lidttger, dour. Prak. Olmm, xcviii. 2(5 and evii. ; Meyer, 
/1/nt. Vhem. Fharni. cl. 137; llojjpe Hcylcr, Ann. Clicin. Pharm. 
cxl. 247; Baeycr, Ann. Chon. Vhnrni. clviii. 372; Bunsen, Phil. 
Maff. [4] xli. if51,aiid Pofiy. Ann. c\li. 1.) 

INDOL, C^HyN (C\JLN). This suhstance may be regarded 
as the nucleus of the iiuligo groii]*, and is formed- 1, by beat¬ 
ing the yellow ])roduct of tlie action of tin and hydrochloric acid 
on indigo with zinc dust ; 2, )ty passing the. vapour of oxiiidol 
over heated zinc dust ; 3, by iusiug metanitrociimamic. acid 
with ])otas8ic hydrate and iron filings 

Metanitrociunaniic 

acid. 

(ff0,C„I/,(iV0,)0, + m + 2(!o, + -lAVo). 

Indol, which is a very weak base, is moderately solubli* in 
boiling water, and separates again on cooling in largetran8]»ari-iit, 
ca)h)urless, shining plates. It melts at 02”, and is readily volatile 
in the vapour of water, althoiigli it cannot l.»e distilled per se with¬ 
out decomposition. It dissolves easily in alcohol, ether, and hydro¬ 
carbons, and unites with hydrochloih- ac.id, forming a s])aringly 
soluble compound which is decomposed by water and by alkalis, 
reproducing indol. On adding nitric acid containing nitrons 
acid to an ac^ueous solution of indol, a bulky precipitate is 
obtained consisting of small red ne.e.dles, juobahly an indol 
mtrite. Nitrons acid passe<l into an alcoholic solution yields 
large red needles. 

Bioxindol or Hydiundic Acid, C H,N0- = CgH^NHo, 
This compound, which unites with both acids and 
uases, is formed by the action of alcoholic potash on isatyde or 
I'll i8a,tane, the former yielding at the same time isatin^ the 
latter iudiretin. The best method of preparation, however, is to 
treat isatin suspended in cold water with sodium amalgam, until 
a sample of the solution no longer, yields a precipitate of isatin 
on the addition of hydrochloric aelu. On standing, the concen- 


teated solution deposits sodic dioxiudol, which is first converted 
into the baric compound by treatment with baric chloride, and 
then carefully decomposed by sulphuric acid. The acpicous 
solution thus obtained jdekls crystals of dioxiudol when evapo¬ 
rated wvacm 

Dioxiudol crystallizes from its aqueous solution in yellowish- 
coloured monocliiiic prisma, and from an alcoholic one in colour¬ 
less transparent crystals penuanent in the air. It dissolves in 
ten parts of boiling alcohol and in twelve of cold water, the 
solution becoming rose coloured on exi)osure to the air, and 
eventually dark red, with formal ion of isatin and iiidiii. When 
heated it decomposes, nieliiug at 180”, and at a somewhat higher 
temperature becoming converted into a rose-coloured mass. 
Dioxiudol yields definite compounds with hydrochloric acid and 
sulphuric acid, and with the metals a series of crystalline deriva¬ 
tives. 


Niirnsodioxindol, CgHflN.j 03 prepared by treating 

an alcoholic solution of dioxindol with nitrous acid. It crystal¬ 
lizes in 3 ’cllow needles, whicli are. s))aringly soluble in water, and 
im-lt at a little above 300”. 11 forms compounds with ammonium, 
harium, and silver. 

A'Mdivxindol, product of the. .action 

of ferrous sulphate, and ])otassic nydvate on nitrosodioxhulol, is a 
c.olourle.ss substance, slightly soluble in water, .and precipitated 
therefrom by the addition of hydrochloric acid. It crystallizes 
in needles, which are e.asily soluble in alcohol, and melt at about 
3(Kr. 


OxiN'DoL, 0 lIjNO = Cyi„Nflo ((/\„7/,A74). Dio.\indol is re¬ 
duced to oxiiKiol by the action of tin anti hydrochloric acid, or 
of sodium .amalgam in jin acid solution ; on evaporating, the 
oxiiidol separates in oily drops, which solidify on cooling. It 
forms long euJoiirless needles, which melt at 120”, and distil at a 
higher temperature. It is readily soluble in hot waiter, and also 
in alcohol and ether, cry.stallizing therefrom in needles. It forms 
comiioimds ivith iiutassium, barium, calcium, copiier, lead, and 
silver, and likeivi8(> watb liydroc.hloric acid. 

Nitriiso.rindol, obtained from oxin- 

dol by ]>assiiig nitrous acid into a very dilute atiueoiis solution. 
It. crystallizes in slender golden-yellow needle.s, which are only 
sparingly soluble iu water, but more readily in alcohol. 

Ainxindol, 05 H<jN .,,0 formed from the corre¬ 

sponding nitro.so-comj)onnd by the action of sodium amalgam. 
It crystallizes in ciibe.s, which ai'e only slightly soluble in water, 
but somewliat more so in alcohol. 

A midoxindol, 0^11 „N.,0 = Nila (C„H„NO) When 

nitrosoxindol is treated with tin and hydrochloric a(‘id, the tin 
removeil by sulphydric acid, and the clear filtrate evaporated, it 
deposits colouiless nodules of amidoxiiidol hydrochloride. 
0,,lIpNj,0(!I {(J,JI^S^(^^.HCI). This salt i.s decomposed by 
water, yielding a red resinous .siibsljiiice, and when heated to 80“ 
it begins to give ofl' hydrochloj'ic acid. 

Numerous chlorine and broniine derivatives of the various 
.substances described iu this article have been prepared and 
examined, but they sire, of comparatively little interest. 

A comparison of the. fornndie of imlol, oxindol, dioxindol, and 
isatic acid, will slnnv that they are related to one another 
in the same, manner as be.nz(il, jdie.nol, oxypheiiic acid, and 
i)yrogal!ic acid. 

C,lI,Ho 1411,1103 

Bcn/.ol rhonul Oxyphenic acid Tyrogallic ncid 


(!,I4N CJl„NHo C^HoNIJo, 

Indol Oximlol Dioxindol 


(4I1,NIIo3 

Isatic acid 


The constitution of I lie. indol groii]) is not yet, liowever, definitely 
settled. (Baeycr, Ann, ('hnn. Pharm. cxl. 25)^, d'\ Snp. vii. 5(5; 
Baeyer and Emmerling, JJenl. Chim. Ce.<. Jh r. W. (j&2 : Knop, 
Jour. Prak. Chrin. xcvii. (5.5 ; Baeyer and Knop, Ann. Chon. 
Pharm. cxl. 1 ; Kekule, Peat. Chon. Cts. JJer. ii. 74H ; Boilslein 
and Kuhlbcrg, Xo'tn. Chon. vii. (518.) 

INDOPHAN, C4.Jl,oN/),, This substance is 

produced together wdih naphthylpurpuric acid by the action of 
potassic cyanide on binitronaphtliol. To prepare it the latter i.s 
di8.solved by the aid of ammonia in about 700 times its weight 
of boiling water, and li paits of pure potassic cyanide arc atUled. 
A pow'eitul reaction ensues, and as soon as it has subsided, the 
impure indoplian is collected and well washed with boiling 
water containing a small quantity of potassic carbonate in solu~ 
tion. It is now treated with hot dilute hydrochloric acid and 
agftjn washed. Indophaii is a violet-coloured amorphous sub¬ 
stance, with a greenish metallic lustre. It is insolutde in mo.st 
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luenstnm, and cannot lie suldimed. It dissolves in concentrated 
sulphuric acid witli a Ijeautiful purple colour, and is again pre- 
cipitoted on diluting the acid with Avater ; it is also soluble in 
glacial acetic acid. It foniis substitution conipoimds witi 
ix)tas8iuni and sodium, which closely resemble indigo in appear 
ance, having the same dark blue colour and cop}>ery lustre. 
(Erwin and Souimaruga, ZcU», Chcm, vii. 176, and Amu Chcin. 
Plmrm. cl vii. 342.) 

INDUCTION COIL. [Maqnkto-Electricitv, E. C. vol. a 
col. 427. Electuo-Magnetism, E. C. v(3l. iii. col. 816, an 
E. C. S. col. 854.] In the Proceedings of the Royal Society for 
1869, is an account of some (fxpcrimeiits Avith the Croat Indue 
live Coil at the Polytechnic in London. The length of the coi 
from end to end was 9 feet 10 iiichcH, and its weiglit Avith tht. 
mountings, 15 cwt. The primary eo]»iier Avire of the <liametcr 
•0925 inch was 3770 yards in lengtli, ]>as.sing round .u core of Avires 
of very soft iron, in (iOOO revolutions. Tlie secondary wire was 
160 miles in length, tif the diumeter ‘01,incli. The longe.st 
spark obtained Avns 29 inches. It is di*sci i!)<*d as being thick 
and Hame-like, due prohaldy to th<! ignition of the dust of the 
air, and especially sodium cliloride. Connected witli a buttery of 
forty cells, the c(jil evolved an enormous ([uantity of electricity 
of high tension, three contact Avitli the mercurial brake, charg¬ 
ing 40 squaa* feet of ghts.s. 

Mr. Stevenson has shown (‘ Brit. Assoc. Rc})urt,' 1867) that it 
is quite practicable to illuminate bejicons and buoys by means 
of electricity conveya'd through submarine wires connected 
Avith the shore. By means of four Bunsen cells, an inductioi 
coil, and a Leyden jar, he succeeded “ Aviih a .sim])le uu,aided .s])ark 
placed in the focus of lighthouse ap]»aratus, to produce an effect 
at the distance of about h.alf-.a-mile, avIucIj wa.s in all respects 
satisfactory.” The a]»paratus finally atlo])tod Avas constructed by 
Messrs. Siemens, for an account of Avhicb Ave refer to Light¬ 
house, E. C. S. 

INDUCTIVE EMBARRASSMENT, a term referring to 
the retardation produced by lateral induction in sending 
teleOTuphic signals through a cable. 

INDURATION, from induro, to h.ardcii, in medicine and 
surgery, an increase of firmness and consistency in the parts or 
organs of the body, usually the result of chronic inflammation, 
and the opposite of softening or mmn/lisiirmenf. 

INDU^’RIAL EXIJIBITION.S (Exhibitions Interna¬ 
tional, E. C., A^ol. iii. col. 1009; ExiniiiTioNS, Industrial, 
E. C. S., col. 9291 

INDUSTRIAL PROVIDENT SOCIETIES [Provident 
S0CIETIE.S, Indu.s’phial, E. V. S. |. 

INDUSTRIAL SCHOOLS [Schools, Indukthul, E.C. S.]. 
INEBRIANTS, from ivehrio^ to intoxicate, in dietetics and 
in medicine, the many substances, solid and Ihjuid, which 
occasion intoxication. In toxicology inebriants form a suh-clus.^ 
of neurotics. 

INESCUTCHEON [Heraldry, E. C. vol. iv. col. 6671 
INFANT LIFE PROTECTION. The crime of infanticide 
had become too frequent for many years to be much longer 
neglected by the Legislature. This impatience of crime, com¬ 
mitted for the purpose of concealing shame, grew to a head 
Uj)on the disclosures made in jv.spect of baby-fanning, Avhicb 
appeared in one c.ase at least, that terminated in the public exe¬ 
cution of the Avonian, to have become an organised system of 
slow murder for misbegotten children. It Avas therefore, by 
the 35 & 36 Viet., e. 38, made unlawl’iil for any person to 
receive or retain for lure more than one infant, or two, if 
twins, in order to maintain or nurse tlu; .same aj)ai’t from the 
arents for a longer jieriod than twenty-four hours, except in a 
uly registered hou.se. A regi.ster is to be k(q)t of all such 
hou.ses by the respective local authority, which is empowered to 
refuse registration to luiy house not deeimid suitable, or strike out 
of the register any house chargeable with neglect in respect of 
the infants sent into it. In case, of the death of any inlant in 
such house, notice must he, given by the kee])er thereof to the 
coroner, Avithin 24 hours of the death. 

Provision for funds to defray the expense of pTosecution.s 
for offences under the Act is made, and severe penalties 
arc imposed for minor oftencc.s committed by these infant- 
guardians. 

INFANTILE FEVER, INFANTILE REMITTENT 
FEVER, a form of fever attended with sym])toins of hectic 
and disordered boAvels, Avhich arises in children overfed or haclly 
fed, or badly housed, or over Avorked, and often runs on into 
hydrocmhalus, or marasmus, 

INFlBULATION, an operation the reverse of circumcision, 


practised hy the ancients to preserve the voices of singing boys. 
A fibula, or ring Avas used for the same purjAOse. 

INFILTRATION, in pathology, a term used to imply the 
nassing of matters more or less fluid into the cellular tissue. 
When the infiltration is of serum, it is oedema, or anasarca ; hut 
it may be saufiuincous, or jourulmt, or tubercular. 

INFLATI 6 N, ill medicine, a term that used to he applied 
to emphysema. Wlicn the lungs of infants or drowning persons 
are hlown into, infintion is said to be practised. 

INFUNDIBULUM {irm\ inf undo, to ]) 0 UT in), in anatomy, 
a name given to fiuinel-sluiptul parts, c.r/., the imperforate small 
jioriion of grey inattiT situate at the base of the brain ; a por¬ 
tion of the cochlea of the internal ear ; and the three cavities of 
the kidney, Avhich con.stitule the pelvis by union of the calyces. 

INHESTA (from inycro, to keej) in), the term applied to 
the food taken into the hotly, as eyrHfa to the matters ilisclmrged 
from it. 

INdRAlN. In tlie Avoolleu and Avorsted manufactures, 
when the avooI is dyed before 8]»inuing, it is said to be dyed in¬ 
grain. 

INGUEN, tlie groin. iNnuiNAL, parts belonging to tlie groin, 
e.(j., inguinal ligunieiit, lieniia, and giuuds. 

INHALATION {from inhalo, tu draw in), a mode of treat¬ 
ment ado[»t('<l chielly in cases of asthma. The matters iiilialed 
are dLstingULshed as halitm, Avhen in vapour, as sufitus, Avhen in 
the .sliapt' of dry fumes. The smoking of narcotics, such as 
.stramonium or opium, belong.s to th(> latter class. 

INHALERS, vessels adapted to the administration of medi¬ 
cines ill the above form. Moi.st va]>oiir.s arc usually inhaled 
from a covered vessel Avith a ,s]K>ut and glass mouthpiece. The 
common t.(‘a-]>ot i.s a convenient form of u})j)aratus. 

INHUMATION, in chemistry, a mode of digestion formerly 
practi.sed hy bur.vii)g in horse-diing. 

INJEOTIONS (from ivjicio, to throAV in), a procedure much 
u.«ed hy the anatomist ami hi.stologist, and in the practice (d 
medicine and surgerj'. Tlie anatomist employ.s a coarse injection, 
consi.sting of two parts of hee.s-Avax, one of resin, one of tuiqien- 
tine, and Vermillion or king’s yelloAv for colouring matters ; and 
a fine injection, composed of a mixture, of broAvn and Avhite spirit 
varnish, of each four j)arts, and turpentine, varnish one part, 
Avitli colouring matter. This fine injection is first throAvn into 
the ve.asels, so as to fill their small ramification.^, and the coarse 
injection is then throAvn in. The histologist makes use of still 
finer injections, consi.sting of some fine ]>owder, such as car¬ 
mine, susjienclod in sjtirit. The surgeon employs injections 
for the cure of chronic discharge.s from the mucous membranes, 
and to .set up inflammation in such serous sacs, as the tunica 
Aaginalis uf the .scrotum. And of late years the praclici' of 
injecting minute (piaiititii'S of solutious of active uarcotic.s and 
an.T.sthetic.s, such us morphia, ha.s iH'come very common. This 
subcutaneous iujcctioii is of great value in cases in Avliich the 
patient cannot or will not swallow. IJence its great utility in 
the treatment of some cases of unsound mind. 

INK. Resides the various kinds of ink described in Ink 
E. C., vol, iv. col. 872], there is Exchequer ink, consisting of 
Wuized galls 4 parts, gum arabic 1, sulphate of iron 1, and Avater 
45 ; thi.s is .said tu endure fin* centuries. An olficialink used for 
writing on jiarclmient is made of gall 1 lb., gum 6 oz., aliiiu 
2 oz., green A'itriol 7 oz., kino 3 oz., lojjAVood 4 oz., soft Avater 1 
gallon. Incorrodible ink, to resi.st damp and acid, used for 
Avriting labels on bottles containing strung chemical licniids, 
varies according to the kind of acid or alkali likely to attack it; 
it is he.st nstul Avith a .stamp, type*, or .stencil-plate, not with a 
pen or ])encil. 

INLAND REVENUE i.s the name now given to the Govern- 
uent de})artinent Avhich manages the Excise, Tuxes, and Stam]>s 
Imiiiches, formerly under separate bo.mls of commissioners [Ex- 
ci.se Di’Tieh, E. C. S., col. f)28j. In the year ending March 31, 
1872, the gross Inland Revenue amounted to .£44,510,0(X). The 
Custom Duties are not included under the same management. 

INNERVATION (from in and nervus, a nerve), a term ap¬ 
plied to the tran8mi.s8i«3n through the nerves of the force gene¬ 
rated by the nervous centres. 

INNKEEPERS’ LIABILITY. It appeared good to the Par- 
iameiit in 1863, to revise the law relating to the liability of inn¬ 
keepers, and by an Act of that year (26 & 27 Viet., c. 41) to 
amend it and thereby restrain witbin more reasonable limits the 
“lability of such person.s. It was therefore enacted as follows 
"No innkeeper shall, after the passing of this Act, be liable w 
make good to any guest of such innkeeper any loss or injury to 
goods or property brought to his inn, not being a horse or other 



1360 


INOSCULATION. 


INSCRIPTIONS, CYPRIOTE. 


live animal, or any gear appertaining tliereto, or any carri^e, to 
a greater amount than the sum of tnirty pounds, except in the 
following cases (that is to say)— 

“ (1.) ]Where such goods or property shall have been stolen, 
lost, or injured, through the wilful act, default, or neglect of 
such innkeeper, or any servant in his employ. 

“ (2.) Where such goods or property shall have been deposited 
expressly for safe custody with such innkeeper : 

Provided always, that in the case of sucli deposit, it shall be 
lawful for such dnnkucper, if he think fit, to require, as a condi¬ 
tion of his liability, that such goods or property shall be de¬ 
posited in a box or other receptacle, fastened and .sealed by the 
person depositing the same.” 

As the statute is made for the ease and benefit of tlie inn¬ 
keeper, it is provided that he shall lose the benefit of its prt)vi- 
sions in ca.se he refuse to receive his guest’s property for .safe j 
custody, or do not enable his guest to dejjosit his goo<ls in the j 
manner above required, or in ca.se the innkeeper have not at lea.st 
one copy of the statute con.spicuously exhibited penuanently in 
the entrance hull of the inn. 

Inn, ns used in this statute, includes any hotel, inn, tavern, 
public-liou.se, or other place of nd'reshment, the keeper of which 
was then by law rcspoiisilde for the goods and jiroperty of his 
guests. As neither a collce-hou.se, nor a boarding-house wa^^ 
deemed to be such a place ;ih entailed that rcspon.sibility on the 
keeper, neither is now within the statute. 

INOSCULATION (from in and osculum.n little mouth or 
orifice), the same as anastomnsis, namely, tlic union »)f vessel 
with vessel ; but the terms are usually applied to tlie smaller 
class of vessels. 

INSCRIPTIONS, ARMENIAN. There are iiiscription.s at 
various places in Armenia, written in cuneifonii cliarae.ter.s, but 
in an iinKiiown language. These inscriptions were fir.st copied 
by M. Schulz, who travelled in tliis region in 1827. They were 
afterwards seen and copied by Layard. IMost of the inscriptions 
are at or near the town of V’^an. They record the coiique.stM and 
oU'erings of the Anneiiian monarchs, during the time of the 
Assyrian empire. 

One of the earliest of these iiiscri])ti()ns i., in the town wall of 
Van, near the gate. This was inscribed by Siduri, .son of 
TiUtibri, king of this region. Other inscription.^ hear the nainc 
of Ispuini, son of Siduri, and others again, tliat of Minna, son of 
Lspuini, some long ones belong 1o Argisti, son <d' Minu.a, and liis 
son Siduri, and one lately discovered was inscribed by Jlusa, son 
of Argisti. 

TJie priiicijial deity adori'(I in thes<‘ in.scriptions is Ilaldi, 
whose worship was general in tlic region north of Assyria ; be¬ 
side him, they mention the sun, the weather god, and a host of 
minor deities. The campaigns of the Armenian monarchs w'ere 
against Media, Minni, Syria, As.syria, Babylon, and various other 
places. The inscriptions range in date from about n.c:. 850 to 
0.50, and during that perhxi some of the names of the kings num- 
tioned in the inscriptions are also found in the Assyrian annals. 
Some attempts have been made to decipher the Armenian in¬ 
scriptions, hut with very little success. The phonetic nuiues of 
gods, kings, and countries, can be read in them, but the language 
has not been discovered. Dr. Hincks made out some few points 
but afterwards abandoned the stud)-. 

The copies of tlie inscriptions made by M. Schulz ivere 

C blisherl in the ‘ Journal Asiati(juc,’ 3rd .serie, t. ix., but Mr. 
yard’s copies rem.'iin uiiiuildished. 

INSCRIPTIONS, ASSYRIAN (Cuneifokm, E. C. vol. iii. 
col. 339]. 

, INStJRIPTIONS, CYPRIOTE. From Cyprus, which is 
situated in the Mediterranean Sea, near the coast of Asia Minor 
and Phomicia, a number of inscriptions have been procured 
from time to time, many of them wTitten iii remarkable charac¬ 
ters, the meaning of which was unknown until recently. These 
mscriptions and characters have been termed Cypriote or 
C)mrian. 

. The decipherment of the Cypriote inscriptions wm attempted 
a memoir by the Due de Luynes, which was published in 
1852. In this work he gave an elaborate account of all the then 
Known Cypriote inscriptions, accompanied liy well executed 
]dates of the texts, and a list of all the Cypriote forms and char¬ 
acters. The inscriptions published by the Due de Luynes con¬ 
sisted of legends on coins and bronze objects, rock inscriptions, &c, 
the Due de Luraes found one group or word of vtiry frequent 
Occurrence on these inscriptions, especially on the coins, and 
this word he proposed to identify with the name of Salamis, the 
piincipal city in the Island. Another group he identified with 


the name of the city Amathus, and he proposed readings for 
several other words. 

Professor Roth, of Heidelberg, following in the track of the Due 
de Luynes, published a memoir on the bronze tablet found at Dali, 
under the auspices of the Due do Luynes, who had already 
given an excellent fac-simile of this inscription, in the work 
referred to above. Brofessor Rbtli accepted the identification 
of the w^ords Salamis and Amathus, as proposed by the Due de 
Luynes, and starting from this ground, proposed phonetic values 
for all the (Cypriote characters. He ajjphed his system to the 
tablet of Idalium, and published a supitosed translation of the 
whole inscriidioii, which be believed to be a decree of Amaais, 
king of Egypt (u.c. 571—527), to the inhabitants of Cyprus. 
The attempts of the Due de Luynes and Professor Roth to read 
the Cypriote inscriptions failed, owing to their having assumed 
a wrong basis, in tne supposed identifications of Salamis and 
Amathus. Silica these publications the nuinber of Cypriote 
inscriptions lias been largely increascil by text.s published by the 
Comte de Vogiiein the ‘ Journal Asiatique,’ and discoveries made 
by Ceiieral Ce.siiola, and Mr. R. H. Lang. 

(TOiieral Cesnola, United States Consul at Larnaca, made con- 
.siderable excavations at Golgos, principally on the site of the 
temple of Venus. Here a large number of statues, vases, reliefs, 
and ( -ypriute, Plmcnieian, ami Greek inscriptions were found. 
General Ce.snola, altlioiigb bis inscriptions are unpublished, ha.s 
generously permitted copies to he taken to facilitate the study 
of the language. Mr. R. 11. Lang, her Majesty’s Consul at 
Laniaca, also made some excavations at Dali, tlie site of the 
ancient itlalium. Mr. Lang's collectiuii included seveu in¬ 
scribed stones and a number of coins. Among tbe iiiscrij)- 
tions di.scovon-d by Mr. Lang was one of great importance, 
ivhicli formed the key to the deciphenneiit of the Cypriote 
cliaracter.s. Tliis inscViptioii is bilingiiu], consisting ol three 
lines of Plimnician and four of (.Cypriote ; and is inscribed on 
the face of a stone which formed the pedestal of u statue. 
Mr. Lang, after discovering tlic bilingual inscription, attempted 
to decipher the Cy])riote characters, ami by a couiparisoii of the 
coiii inscriptions with the bilingual, he discovered the group 
which signifu-d king. This group was the one wliicli the Due de 
Luynes had read Salamis. Mr. Lang also made many excellent 
observations on tin numher and variations of the Cypriote cha¬ 
racters, and compared their forma with those of tlie Lycian 
.alphabet. These ohs(>rvatioiis were eomiiiunicuted to the Society 
of Biblical Arclifcology, Nov. 7th, 1871. 

Mr. George Smith, of the Department of Oriental Ant^uities, 
Briti.sh Museum, simultaneously discovered the word king, on 
the bilingual inscription, and read the jtropernames, Melekyaton, 
Kitium, Idalium, Kvagoras, Pythagoras, Stasiagoras, Slasioikus, 
Abdamelek, &.c. From these proper names, he found the pho¬ 
netic value.s of about lorty of tlie Cypriote characters, and came 
to the conclusion that tlu’se characters formed a syllabary, con- 
.si.sting in all of about fifty-four characters, of which, about 
twelve represented diflVreiit forms of the vowels, while the others 
were used for the consonants. There were about three forms 
j for each consonant, each one i-ejiresentiiig it combined ivitli a 
dilferent voivel. Itir. Smith gave a translation of the opening 
passage on the bilingual inscription, but could not give any 
reading for the bronze plate inscription;he,however, conjectured 
the language to be allied to the Gri'ck. Mr. Smith’s results 
were also published at the Society of Biblical Arclueology, 
November 7tli, 1871. 

Dr.Bircli, keejier of the Oriental De.partment, British Museum, 
afterwards took up the suliject. He discovered that the language 
of the (’yj)riote inscriptions was closely allied to the Greek, and 
lie. published tran.slatioiis of the bilingual text, and the bronze 


tablet inscription. The Cypriote version of the bilingual he 

reads, .of the king Melekitou of Citium and 

Idalium the king .... of tlie .... gave a tenth 
otfering figure.Baalram son of Abdamelech to 


Ekatos the king that he may hear the vow . . . . it is 

goml.” The o])euing passage of the inscription on the bronze 
plate, Dr. Birch reads, “ In the city of Idalium, the fortieth 
year of the era of Citium, in the epoiiyrny of Pythagoras son 
of £katesurlao.s, the king Stn.siagoras of the city to the Ida- 
lians.” Dr. Birch made a number of comparisons between the 
Cypriote words and their Greek equivalents; as the Cypriote 
tepadudalu with the Greek and was given ;”Ay/<r^;'.s 

with "EifOTi;, “the goddess Hecate nf/om w'ith Movij, “may lie 
hear deas with “goddess,” &c. The discoveries of Dr. 
Birch were communicated to the Society of Biblical Archaeology 
on the 2nd January, 1872. 
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The subject of llic (Cypriote inscriptions has also been taken 
up by M. Ilah'ivy, wl(o read a i)a})er on Ilia subject before the 
Athcn 6 e OrientaJe of Paris, 14th Marcli, 1872. M. HaWvy 
dissented from the conclusions of Mr. {::>inith, and proposed 
diflei’ent ])honetic values for the characters ; but by Jiis system 
of interpretation In; was unable to make the two vor-sions of 
the bilingual inscription agree. 

(The principal publications on the (.'yjniolo inscriptions arc 
JSfvmuwuffiqwi ct Jnsertptions (UjprinieA, hy tlie Due de Liiynes, 
1862; Prokhvmatimi ilcs Amaur'a, by Professor Koth, 1855; 
Phmnziack-Gijiiruch Fars-rhiauf, by IlelHerick, ] 8()9 ; Inscrlp- 
tims Uijprintes Ivkliten^ by ('ointe do Vogue, ‘Journal A.si;iti(jnt;,’ 1 
1868; Articles by Mr. Lang ajid Mr. Sinitli, TninHin-finnn nf fJn 
Societif of JHhlk'itl Ari'honhujjf^ Vol. 1. ])art i. 1872; Article by 
Dr. Bircli, vol. i. part 2 ; Notice of !M. Halevy's pa]>er, Ja 
Temps, 11 th April, 1872). 

INSCRIPTIONS, LYIMAN FLycrAN iNscuifTioNs, E. C. S.]. 
INSCRIPTIONS, PIKRNICIAN (Pikenkian Tnscuip. 
TIONS, E. C. S. j 

INSERTION (from imei-o, lo implant), in .■nialomy, the 
\inion (jf the n-mote extremity oi a muscle witli tlie bone or 

1 )nrt that it moves ; the iiltachnient of the other extremity being 
Liiown as the orif/iii of tin' ninsele. 

INSOLATIO, INSOLATION, e.xpusure to the sun |Si'\ 
Stiioke, E. C. S.l 

INSOLATION (In and So/, the sun). Under Daylight, 
Actinic Epvectk of, E. C. S., col. 70(i, it w.is noticed tliat the 
chemical intensity varied considerably on Jays which se»;me<l 
to h(! equally bright. Tliis was attributed by l)v. Kosctie to 
ojjale.scence, or the state, of the utmosjiherent tlie. moment va]»oiir 
is in the process of condensjition ]>reviotis to its forinution into 
cloud. There n|i]jeiirH fdso to ht' a connection between the ]ne- 
sence of aqueous vajionr in its trails]larent slate and insolation 
as ineiisurGd hy the dilferences of therinoineters in the sun and 
in the shade. 

Herr von SeJilaginl.weit, win.) has examined the aubjeit of 
Indian Meteorology, in a eonimunication to the Loyal Society 
(‘Proc.’ xiv. Ill), regui’ds us an a]tproxiinate measure of inso¬ 
lation the dilleience of the ma.xiinum teni])Ci-atnros observ<*d 
by two siiiiilai-Ihennometers, one in tin; sun and the other in 
the shade. Disturbing inllnences were avoided us ninch as ])os- 
fiihle, and tlie oliservalions were (.'onlined to tho.'-e ilays on wliich 
the tain sliont* with sufliideiit clearness to cast a dl.^tinct shaduxv 
during some part of the interval l)clween no(»n and 1 r..M. Com- 
jtaviiig the diilcrences of insolation in different ] tarts of India andin 
diil'ennit .seasons, insolation was round lo deis'iid greatly on rela¬ 
tive hmnidity. Thus it is in general greater on the. sea-board 
than in the interior. At indivitlnal stations the maxima of in- 
polatiou occur on days of great rel.it ive moisture ; that is, on 
day.s ill the rainy season, wlieii tlie clondsan* b'mjtcnai ily hrohen, 
or ill the months after The lainy .sea.son, xvhen Du* a1nio.sj)he.iT i.s 
.still very humid. ('aleut.ta anil Cohjinho are taken as tyjtes of a 
sea climate ; Ivonaglnri and Rellori as types of an interior or 
very dry climate. In the one type the il lative Imniiditv is from 
88 lo 93, the insulation oO' ; wliilst in the other type, the rela¬ 
tive huiiiidily is from OO lo (>5, and tin- insolation from 8 ’ to If. 
Still more striking results are, oht.iined hy com]taring tlie numii- 
taiii climale.s of Sikkem and Ladak ne.'irly at .simil.-ir ali.solnte 
altilnde.s. At Ladak the rel.ilive Jmmidity is about 3t», and the 
insolation aiiont 18"; whilst in Sikkem the relative hmiiiility 
is estimated at from 8 J to 8 J, and the insolation from (io" to 
7.5". Till' connection between trajj.s]iareJita<|neon.s va]>onr in tin- 
air and in.solation is in harmony with 'iyudaH’s results (Radia¬ 
tion OK Heat, E. C. S.| and is ex])lained liy considering 
simultancon.sly the gain of heat to tin- thermonieti-r hy direct 
i-adiation from the sun, and its loss of heat by radiation to tin- 
RiliTOunding air. Tlie o])aeit.v of tin* air foi- tlie iuvi.sible heat 
radiating from the tliennometer va]ndly inci-euses with the 
amount of vapour of water in the air, xvliil^t its traiisiiai-ency 
for the lient directly radiated from Hie snn is compamtively 
little affected. Thus, Avhen tlie air is highly i-luirged xvilh 
moisture, free radiation from the thermometer is much im¬ 
peded ; or ralhor, what tin- theriiionieler h».ses hy radiation 
into the ail-, is paitly restored by radiation back again from 
the air. 

In the ‘ i’roceedings of the Ri\yal Society,’ xv. 35(5, Mr. J. 
Parke Harrison considers the subject u ith reference lo the 
climate of Hritain and Canada, and regard.-^ cloud, haze, and 
opalescence of the atmosidiere as more probably the principal 
ciiuse of the \)henomciioi», but for further details we must refer 
to Radiation, VL C. S. 


INSOMNIA (from in, not, and somnm, sleep), sleepless¬ 
ness. The term insomnium was formerly applied to a 
dream. 

INSPIRATION (from insmro, to draw in, or inhale), that 
jmi-t of the act of breathing which consists in the drawing in of 
the breath, the other part being expiration, or its cxpul- 
sion. 

INSPJS8ATI0N (from in and ii 2 )matns, tliickened), the pro- 
cc.ss of thickening, usually brought about liy heat. 

INSTALLATION, the almost literal identity of which in the 
French, ImUilhttion, Spani.'^li Instalafion, and Italian ImtiUla- 
I donr, apj)ear.s conclusive of iLs derivation—altliough a German 
origin has been alternatively claimed for it—from the Low Latin 
in and stuUnni, a term used for a seat in a church, in the choir, 
or for a seat or bench in a coiiit of justice, is a W'ord applied to 
tlie ceremonies iind formal induction to any important oHiee, 
charge, rank, or function. It is es])ecially used for the act by 
whirli a dean, c-aiioii, or pi’cl)endary, a.ssumes his place in his 
[ti-oper .stall ill a catliedral, and so hikes visible possession of hi.s 
]ireleriiieiit; a.s well as to the placing of a bishop in his episcopal 
tlimni-, to which ei-ieinoiiy the w^ord euthronizalion—whicli was 
formerly, however, teclniically regarded as peculiar to an arcli- 
lii.shoji—is IikeAvi.se and more commonly applied ; to the insti¬ 
tution of an abbot in lii.s religioiLS house ; to the installing of a 
i-liani-ellor, rc-ctor, or otliei- governor of a uuivcr.sity ; and of an 
ordained or consei-rali-d person in his parish or other benefice. 
Instull.'ition is, further, the formal admis.sion of the president 
of a tribunal to his oltie.e ; and of a knight into his order, 
as of the, (ijirter, of the Rath, or of St. Patrick, the Knights 
fif wliieli orders are, jdai-ed in their rank Avitli nearly identical 
religious i-eremonio.s, .severally in Sl. (Jeorge’s Clnqwl, WiniKsor ; 
in JJeiu-y \'I I.s Chapel, in Weslmiuster Abbey; and in St. 
J'atrick’s (.^utliednil, in Duldiii. 

INSTINCT fE. C. vol. iv. col. 898j, is a Avoixl the meaning of 
Avliicli differs according lo the Avriter. Some consider it to in¬ 
clude all till- actions of animals Avhich are manifestly performed 
without any direct intervention of the, Avill, such as the growth 
of the ti.«.sui-.s, &(*., as veil as llio.se Avhicli are mental in their 
cliuracter, and yet are, or uppea)- to be, more or less involuntarv. 
Some a])]»ly tin*, Avoril exclusivcdy to tlu! last grou]) of actions, in 
wliii h sen.se the Avoril will be used here. Now, ns formerly, jut- 
sous diller as lo whellier, or to Avhat extent, .animals haATi intel- 
b i liind rea.son. According to Profes.sor BoAveii, animals pus.se.ss 
ni-illier inti-Jligeui-i- nor reason ; although he admits that they 
can do certain actions Avhieli man could not do without exerci.s- 
ing both ; iji .shoit, they do by instinct Avhat nuin doe,.s l»y 
Intelligeni-e. Instinct is j)i‘vli'.i-ily distinct from intelligence, 
and till*, one cannot merge into the other. Aniimils alone have 
iuRtinct : man alone intelligence. According to Mr. Murjdiy, 
both animals and man are actuated by intelligence, Ai hicli inlel- 
ligenci; he considers to be ajirojicrty or forco inherent in organised 
matter Intelligent ac.tions ale more or less conscioUBly jiei- 
formed, and are more, or less governed by reason. There is in ery 
grade from the pi-ifeetly nncon,scion.s, non-rational act, to tho.'^e 
Avliic.h are, eHecled most conscionsly as the result of the highest 
degree of ri-a.soniug attained hy man. I’he noii-ratioiial acts arc 
jinrely instinctiA-e, and in jirojtortion tis tlie reasoning poAver is 
im n-a.-^ed, the acts become less instinctive and more rational. 
He seems lo be of ojihiioii that animals as a rule ae.t instinctively, 
lareJy, if ever, rationally. His view, then, seems lo be imic.li 
the .sime as Profe.s.sor RoAven’.s, the chief ditlerence being in 
tenii.s, the “ in.stinct’’ of Pri)fea,sor JJoAven licing e(|uivalont to 
the ‘‘unconscious iiitelligence ” of Mr. l^lurpliy ; and the “iiitel- 
ligenee’’ of the former being tantamount in jiriucijile to tlic 
“rea-son” or “ conscimi.s intelligence ” of the hitter. Ml*. Miu'phv, 
however, adnnl.H that the instinctive and rational actions merge 
one into the other ; whereas l*i'()fe.ssor Bowen says they do not. 
Mr. DarAvin's views, Avhicli antedate those of Professor BoAven, 
and Mr. Murjihy, agree, so far as the mere meaning of woivls are 
concerned, in some ]K)int.s Avitli that of Mr. Murphy ; hut in 
their practical upjilicaliou they difier widely from noth. They 
ditfer very slightly from those entertained by Ooudillac, Leroy, 
and F. thivier; the main dilli-rence being the importamc 
attached lo tlie. principle of selection in determining the preva¬ 
lence of cerUiin instincts. Darwin does not give any definition, 
but fixiiu liis works Ave apjirehend that he considers instinct as 
eiuhracing all the unconscious intelligent acts of animals, and that 
tlicre are actions of all ^ades, from the most instinctive to the 
most rational. All intelligent acts are at first done consciou.sly; 
by constant repetition the voluntary effort required is gradually 
lessened, until at last no effort of the Avill is necessary, and then 
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the habit becomes an unconscious intelligent act or instinct. 
Instincts are, therefore, according to this view, simply habits 
which We been frequently repeated during a long period ot 
time. The principal objection to this view is that instincts are 
possessed by individual aniiuals which cannot possibly have con¬ 
tracted coniirmed habits, nor even learnt them from their parents, 
such as, for example, the instinctive acts of the chick in break¬ 
ing its egg in order to escape therefrom. But this difficulty will 
be removed if, as F. Cuvier, Darwin, and f)tlierH auggjist, habits 
and instincts arc transmissible from one geiiemtion b) another 
by inheritance ; in which case, instincts will be simply the 
habits which the s])ecies, or rather lim‘ of descmidants, have r»*- 
peated tor the longest time and with the most constancy. If 
tliis view he correct we should he able lu find (?vidence of habits 
of all degrees of tenacity and cuiitinuaiice from the a(;tion of 
the hour to the instinct of many gmuu’ations, as also of hahils 
newly contracted hy an individual being transmitted to its de- 
scentlants. Further, we sljoiild iiiid traces of intcdligeiice 
accompanying the more t».‘inporarv liahits, and of such intelligence 
becoming, so to sjieak, latent or more, persistent. Evidence of 
this kind abounds in zoological works. (Mur]»hy, Hahit itml 
Intdli(jenrc, 2 vols. ISO!) ; Darwin, Or'njiu of Sfirrii-n; and 
DmceM of Mau : Bowen, /Voc. Amniniu Acafcun/^ vol. v. 
82-89.) 

INSTINi’Tn'E, in pliysiohgy, a term ajiplied to those pro¬ 
tective motions which take phu-c without the action of the will, 
in resjHUise to sensations pioduced liy the contact of stimuli 
appropriate to the Bentieiit part, or repngiiant to it, if the fnm - 
tion of the part in question is proliM-tive. 'I'o the first das-- 
heloiig acts such as those* of sucking, swallowing, and hreathiiig : 
to the second, such as Avinking, sneezing, coughing, and vomit 
ing [Instinct, vol. iv. col. 89 »m, and E. 0. H., col. i:.}72). 
INISURANCE, LIFE I Like Insurance, E. C. 8 .]. 

INSURANCE, MARINE [Marine Insitrance, E. C. S.]. 

INTKCUMKNTS, in auatoiuy,the several textures that make 
up the skin of the body. These are sometimes calJi'd the 
cum man. integuments, as ('listinguished from such coverings as 
the coats of the eye. 

INTEM IMilRANf'E. Though this to’Mi is applicable to 
every form of (*xcess, it is usually employed in reference 
to e.xcessive intlnlgence in sjtirituous ]i(jitors. TJiis vichms 
habit lias been proved to be tin* cause of bodily and mental 
disease, of ]Rwevly, and crime, and to prevail most where un- 
cleanliness, idleness, and ignoranc.c most ahonnd. Many de.li- 
nite statements have been ]iut Ibiwnrd hv thos«* who liave 
closely studied it under ifs several aspects ; but the most exact 
are, tliose that relate to its jihysieal ellVcIs. q’lie. drunkard 
hears about Avitli liim the marks of his self-indulgence in his 
palliil and sodden, or bloated, a-!pe<'t ; the surge(ui encounter.-! 
its niischievous effects in the case of men who, like I he brewers’ 
draymen, sucaaiinb to the sliglitest injuries ; and the ])hysiciaii sees 
it at work in cases of delirium tremi'iia, and notes its effects 
after death in dc^generacy of every inqxnlaiit organ of the 
body—in the brain, lieart, lungs, liver, and kidney.s. Inteni- 
peraiice, when tested by the deatlis to wliich if. givi-s rise, proves 
the most efficient of ail the causes of premature death. It has 
he.en shown that in men jieeuliarly exjiosed to the temptation 
"f drinking, the mortality before years of age is twice as 
great as in men following similar occupations, but less liable 
to fall into tliis fatal habit ; ami the rate of inortalil^v 
among persons addic,t,e<l to intemperance is more than three times 
as great as in the population at largi*. At the ear]i(*r ]»eriods of 
life the disproportion is still greater, l»eiiig tive time.s as 
great between 20 and 30, and four times as , great between 
•10 and .W. Tilt annual di'struction of life among persons of 
decidedly intemperate habits has been estimated at upwards of 
3.000 mmes and nearly 700 females, in a population of nearly 
h4,()00 males and njiwards of 11,000 females addicted to intem- 
pcnuice. Mo.sl of these deaths uie due to delirium tremens 
and disease of the brain, or to dropsical affections supervening 
on disease of the liver and kidneys. This is a bi-ief summai’y 
of papers published by Mr. Neison and Dr. Guy, in tlie page.s 
of tile Statistical Journal. 

INTER, a Latin preposition, meaning helween, largely used 
in anatomy and inedicine, as in the compound intmtitial deposit, 
^xteruntient fever, &c. 

INTEROOLUMNIATION, in classic architecture, the clear 
Rpnee between two columns [Portico, E. C. vol. vi. col. 044; 

• MMPLE, E. C. vol. viii. col. 129]. 

INTEROURRENT, the name given by Sydenham to certain 
' Pidemic fevers, which were interposed between the fevers 
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that occurred at ce.rtaiii seasons only, and which he called 
stationary, 

INTERIOR or INTERNAL WORK. Referring to the 
conclusion of Heat, E. C., vol. iv. col. 640, and to Heat, 
E. 0. S., it will be sufficient to illustrate tlie above term to sup¬ 
pose that when a mass of metal, for examjile, is heated, tlie heat 
performs two different kinds of work. One jiortion, according 
to the modern view, ])roduces that kind of motion whicli increases 
tlie teiiiperature of the metal and is Kcmsiblelothethermoiiietcr; 
while another portion fOices tlie atoms of the metal into new 
po.sitions, and this jiortion is lost as heat. A pound of iron 
on heing raised from (F(J. to KKj-’ expands about ^Uh of its 
voluiiic at 8 "’, and to shift the atoms through that small space an 
ataoiiiit of heat is reiiuired sufficient to raise eiglit tons one foot 
higli. The force of gnivdty, as Tyndall remarks, almost vanishes 
in comjiarison with ihese. molecular forces. 

But interior work may also bi; expended in bringing the 
alom.s closer together, as in crystallization, or in the lifiuefnction 
of ice and liodies Unit expand on solidifying. A l.irge amount 
of internal work is eoiisiinied during the passage of water from 
its point of maxiiiiuin density by cold to its freezing point. 
Many other exaiu])h*.s will occur to the reader. 

INTERMISSION, in medicine, the interval between two lUs 
of a di.se.ase, such as ague. 

INTERNAL DISPERSION. [Fuioheseence, E. C. S., col. 

1028, Note.J 

INTERNATIONAL EXHIBITIONS. [Exuiiiitions, In- 

TEUXATIONAI,, E. (\ vol. iii. Col. 1000; EXHiniTIOXS, IXDUS- 
TUlAl,, E. ('. S. ctil, t)2{)]. 

TNTOLKHANCE, in medicine, a term used to express an 
inability to bear a certain method of treatment, c.y,, intoler¬ 
ance* of mercury, ojuuin, or blood-letting. 

INULOli). This, the soluble modification of iimlin, is found 
ill the tubers of Jfdiaodiiin fiihovstia or dahlia before they be¬ 
come ripe, ft ha.s tin* same compf>sition as inuliu, namely, 
C„lljo 0 ..i-|- 01 l 2 , but differs from it in heing much more soluble 
in water. (Pop]'. Ann. Chem. Idinrm. clvi. 100 .) 

INVKGTED, hi lleruldry, having a border or ]>iU’tition line 
of small convex arches, tlu* opposite of ExiiiiAiEEO [li. G. S. col. 
882 ; sei* fig. 2 , Heraeorv, E. (’. vol. iv. col. (1(50], 

JNVENTr.M the term used liy Aveiibrngger, of 

Vienna, to describe the method of Percussion when first used 
by liiin as a diagnodic in 1703. 

101).\0ET1G A(’ll), On 

]>ol.assic iodide, the bromine, in ihi* bromacetate is replaced by 
iodine, ami elhylic iotlac.<‘l.iile is produced. Tin; baric io»lacetal(! 
obtaiiieil from thi.s )»y digesting it u it h baric hydrate is carefully 
ilecoinposed by suljihuric acid, and tin* .'■(iliition of iodacetic acid 
i*va]>orate«l in a v'acuuin. Tlie ]»ui'e ac.iil crystallizes in thin 
colourless rlioinhoidal plates, which me.lt at 82". AVhen iodacetic 
acid i.s treated with hydriodic acid, acetic acid is formed, and 
iodine liberated. 

jCII.,! , jCH. . 

^COHo + joOilo + 

bxlacetic acid. H ^ (liindii* acid. Acetic acid. Jodiiie. 

-f Ill 

Diiudiicdic acid, t ^TlalsOa — | qqjJq i.s ob¬ 

tained fioiii elhylic dihromacetate in a similar manner to ioda- 
eetic acid. It i’urm.s bright, yellow crystals, whicli are volatile 
at the ordinary temjierature, and hut slightly soluble in water. 
(Perkin and Diip^u, J*hil. Mmj. [4] xviii. 54, and Jour, Chan, 
Anc. xiii. I ; Kekiile, Jour. (Vian. Soc. xvii. 365.) 

lODAMMON I DM, NH 3 I (-V//;,/). Dry iodine absorbs dry 
ammoniacal gas, forming a brownish liquid having the above 
conqiositioii; but when iodine is added to a saturated Bolution of 
ammonic earhonnto and nitrate mixed with potassic hydrate, a 
very mobile brownish-black licjuid is obtained, having the com¬ 
position NH 3 I 2 that of iodammonic iodide. For the 

other comjiounds containing iodine and nitrogen, see Iodine, 
E. C., vol. iv. col. 9(J8. (Guthrie, Jour. Chem, Sor. xvi. 239.) 
lOIlTNE GREEN [Phenyl, Anili.ve (.'oloubs, E. C. S.J. 

IODOBENZOK; acid, C,HaO. I 
produced by the notion of hydrio<lic acid on diuzobenzo-oxyhen- 
zaiiiicacid. It crystnllizes in colourless needlc'S, wliich melt at 
185®, ami auhlimc williouL decoinposiliuii at a higlicr tempera- 
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totfi. An iBomeric compound, iodosalieylic acid, has been obtained 
in a similar manner from sulphate of diazosalicylic acid. It 
forms long colourless needles, which melt at 152°, and are readily 
soluble in alcohol and ether. (Griess, Ajin. Chem. Pharm. cxiii. 
201 ; Jknf. Chem. Ges. Ber. iv. 521.) 

lODOJifECONE, OaHJsOa (CoKW- On treating cither 
meconic, pyro-nieconic, or comenic acid suspended in water with 
iodic x)rotochloride, a yellow liquid is obtained from which the 
impure iodomecone may be precij»itated by the careful addition 
of potassic hydrate. It crystallissus in yellow hexagonal plates, 
which have on odour recalling that of saffron. Iodomecone sub¬ 
limes below 100°, and is insoluble in water, but soluble in 
alcohol and in ether. (J. Brown, Edinh. Phil, rrox.s. xxi. [1] 
49.) 

lONNAPHTHIN. When a mixture of acetic acid, iron and 
nitronaphthulene is lioated in a retort, a red distillate ])asses over, 
which, on the addition of a mineral acid and Hnb.se((ueiit appli¬ 
cation of heat, turns purple anrl dejawils ji black rryslalline 
precipitate, lounaplitnin forms black cryalals, which are metal- 
Jic green by reflected light. It dissolves in ah obol with a de(‘p 
red colour, wdiich changes to scarlet, and liiuilly to jmiple blue, 
on the addition of a few drops of sulphuric acitl. ((July Lea, 
i^illiman's Amer. Jour. 12] xxxii. 211.) 

IRIDESCENT WAltE, a kiial of glazed pariaii, prcBcnting 
the various hues peculiar to mother-of-pearl, is an improvement 
on Wedgwood’s original purple or silver lustred ware, iiitrodneed 
within the last few years by M. Brianchoii. The glaze or coat¬ 
ing consists of an easily reducible metallic coiniiound, licated in 
contact with an excess of carbon. The metallic compound is one 
of several—chloride of gold, or nitrate of bismuth, iron, uranium, 
nickel, or cohalt: while the cai lmretted uuiterial is the. essential 
oil of lavender or of turpentine. When thinly laid on the 
ware, dried, and fired at a loiv lieat, it jiroduces the iridescent 
effect. 

IRISH CHURCHI DLSESTABLTSITMENT. “Whereas it 
is expedient that the union created hy Act of Parliament be¬ 
tween the Churches of England and Ireland as hy law' e.stablishe<.l 
should he dissolved, and that the Cluu’cli of Ircdaud as so .sepa¬ 
rated should cease to be established by law, and that after satis¬ 
fying 80 far as possible upon principles of equality as l)etween 
the several religious denominations in Ireland all just and 
equitable claims, the properly of the said ( Jliurcli of Ireland, or 
the proceed.s thereof should be ajqdied in such manner as Parlia¬ 
ment should hereafter direct. 

“And whereas, her l\lajesty lias been graciously jjleased to 
.signify that slie has placed at the disposal of Parliament her in¬ 
terest in the several archbishoprics, l»enehces, cathedral ]irefer- 
ments, and other ecclesiastical digniti<‘s and oHices in Ireland.’’ 

It was therefore, by the 32 dt 33 Viet. c. 42, enacted uinl jjro- 
vulod us follows 

“On and after the 1st day 'jf January, 1871, the said union 
created hy Act of Parliament betw'i'eii the (Jliurches of England 
and Ireland shall he di.sKolved, and the .said Cliurch of Irelaiul 
shall cease to be established by law.” 

Commissioners, consisting of Viscount ^Monck, Mr. Justice 
Lawson, and (George Alexaniler Ilainiltun, E.sii., w'ere appointed 
and incorporated for all the Mirioiis ])urposcs of tho Act, to make 
inquiries, and to eariy^ the vaihuis xirovisions oC the Act into 
ehect. 

From and after the (Jtb July, 1809, all ]iuwe.r of aii])oiulmcnl 
to any of the ecclesiastical offices or dignities in the Church of 
Ireland ceased. All iJro])erty w’hat.soever, wliether vested in 
the ecck‘sia.stical commissioners for Ireland, or belonging, or in 
anywise appertaining to, or appropriated to the use of any 
archbi.shoxjnc, bisho])ric, heiietice, or cathedral preferment in the 
said Church, or belonging, ctr in anyw'ise appertaining to, or 
approjiriated to the use. of any jiersou bolding any such arch- 
hi^opric, bishoiu'ic, bcmeficc, or cathedral jirefenaent or cathe¬ 
dral corporation in InJaiul, was vested by tlie Act in tho Com¬ 
missioners. 

On the 1st of January, 1871, every ecclesiastical corjioration 
in Ireland, sole or aggregate, and every cathedral ct)rporation in 
Ireland W'na dissolved ; aiul on and after that day no arclibishop 
or bishop of the said Church was to he summoned to, or he 
qualified to sit in the House of Lords a.s such ; hut it was pro¬ 
vided that eveiy present archbishop, bishop, dean, and arch¬ 
deacon of the said Church shall, during his life, enjoy his present 
title and precedence. 

Provision is made for the Commissioners ascertaining and 
declaring what yearly income and compensation shall be due to 
the various ecclesiastical dignitaries, incumbents, or benefices 


and curates; and also to the diocesan and district schoolmasters, 
clerks, sextons, &c.; and also what compensation sliall be given 
to lay patrons in rp.spect of the patronage of which they are 
deprived. 

In respect of the disestablished Church all laws liitherto in 
force prohibiting or otherwise controlling the right of meeting in 
synod, general convention, or otherwise, are repealed. It is 
declared that thenceforth tlie said Church is to be deemed 
to .subsist by contract mutually made between the members 
thereof, and that all ecclesiastical laws, rites, discipline, rules, 
doctrines, and ordinances of the said Church are binding upon 
the members thereof only in respect of such mutual contract. 
On and after the 1st January, 1871, all jurisdiction of the eccle¬ 
siastical courts as such is abolished. Her Majesty is empowered 
to incor}iorate the dise.stablished Church w'ith power to hold lands 
to such extent ns k hy the Act provided, and not further or 
oth<•l•wi.^e. 

Pn AujfrrUin Oh mrh in Ireland. The same Act provides for the 
cessation of the annual payments made to ministers and others of 
tlu' l’ri‘sbyteriaii Churches of Ireland, knoAvn a.s the Regium 
Doimiu, and also for the ce.s,satioii of the annual jiaymeuts made 
to the mastei-s ami professors of the Royal College of Maynootli. 
At the same lime the Coinmi.ssioners are empow'ered to declare 
W'hat conipen.salion shall be x>ayable to tlie various XJersoiis tie- 
X»rived of the above aiiiiuitie.s. 

By the 31 3.5 Viet., e. 24, 'an Act for regulating the 

mauagement by the tru,steesof the Preshiiterian Church in Ireland 
of certain trust x>ro]HM’tieH for the said Ciuirclqaud for other x>ur- 
poHcs, the nutiiral c(»uqiletnent of legislation following upon the 
changes inaiigiirati'd in 1899 w’a.s made. 

IRISH LANGUAGE (Gael, Gaelic, E. (a vol. iv. col. 253J. 

IRISH MGSS, or Carrageen, a lichen that grow's on rocks in 
Ilje .sea, i.s convertilde by boiling into a material closely resem¬ 
bling isinglass, and lui.s gained a reputation for the treutnieut of 
case.s of jmlmonary coUBumption [Cakraceenix, E. 0, vol, ii. 
col. 628]. 

IRON BRIDGES [Bridge, E. C. vol. ii. c<d. 341 ; E. C. S. 
col. 37IJ. l»y iron bridges we understand bridge.s of w'liich the 
sii])emtnicture is chielly comj>o.sed of iron, although the i)ier.s, 
foundations, abutments, and i»]utlurm are of w'ood, or stone, or 
brick. There are, however, bridges in wdiicli the piers and abut¬ 
ments are w'holly or in iiart comijosed of iron, and the use of 
metallic piers and abutments is inucb more general at the i^resent 
time than at an earlier period. For the bridge 

builder, cast iron, wrought iron, and steel are to be considered as 
merely vurietie.s of iron, the clioico of one rather than anotlier 
being cliiefly a »juestioii of cost. The earlier bridges w'ere of cast 
iron, and W'erc built of the arched form, tlicdr design being more 
or le.s.s modi lled on the inasonry bridges wliicli jn'cceded them. 
The earliest cast iron ])ridge wa.s erected over the Severn at 
Coulbrookdale in 1779, and conshted of five cast iron arched rib.s 
suj>xH)riing a roadway. Tliese ribs W'ere nearly semicircului’. 
Gradually engineers adoxded in metallic bridges flatter curves 
for the arcli, and ultimately liridgea with horizontal soflit, known 
a.s ginler briilge.s, w'ere constructed. The earlier girder bridges 
W'ere of cast iron, a material w'liich cannot be used in this form 
for large spans. To extend tlie. sx>au of such bridges, trussed 
girders were resorted to, w'bicb consist of a cast iron gilder 
.stri’iigtliened by WTougbt iron tie rod.s. For still larger siiairs 
\n(mght ii‘ 011 , in tlu; i'orm of wire or chain, W'as largely used in 
the. construction of magnificent suspension bridges. But suspeii- 
sioii bridges are not axq>licnble lor a heavy rolling traflic, and 
heiiee, for railway briilges of wide span, wTouglit iron girdeis 
W'ere used, and the fine liridges over the Conway river and 
Menai Straits showed liow great w'ere the advantages of this 
material for the ]»ur}inse3 of the bridge builder. Soft steel lios- 
se.s.'^es all the advantages of wrought iron, wdth the further advan¬ 
tage of having a much higher tenacity, and it is now prodiuied 
at a cost which ])lace8 it quite within the reach of the bridge 
builder ; but hitherto very few' bridges liave been built of steel. 
The earliest steel bridge wa.s a steel w'ire suspension bridge 
erected at Vienna in 1829. The largest hitherto erected is a 
railway girder bridge of 42 metres span in Sweden. Steel is 
to Ikj Imi^ely used in the great arched bridge over the Missis- 
sipx)i at St. Louis, which lias a span of ncarlv 500 feet. The 
great obstacle to the adoption of steel in bridge building appe^s 
to be, not its cost, but the difi&culty of ascertaining whether the 
steel actually used in the construction of a bridge is throughout 
of suitable quality for bridge building purposes. Short of testing 
every bar and plate before using them, it appears to be impos¬ 
sible to be certain that all the steel is of toe proper strength^ 
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and at the same time of the requisite ductility. Very small 
cliflferences in the (luantity of carbon in steel completely alter its 
properties, and this variability introduces an element of uncer¬ 
tainty in the use of the material in large constructions. • 

Strength of cast iron, wrought iron, and steel as eoyployed in 
The relative values of each of these materials 
for the purposes of tlio bridge-builder dej)end8 chiefly on three 
things:—(1.) Tl»e facility of obtaining the matcnal in the 
required forms. In regard lo this the eiigiiuair lias to consider 
whether the parts of his bridge are most easily produced by cast¬ 
ing, or whether they can be built up by forging, or by riveting 
togetlier bars and plates produced in tln'i rolling mill. ' (2 .) TIk; 
cost of the material. (3.) The strength of the material, it being 
obvious that the greater the strength of the material the less will 
lie required to carry a given load. The following table gives a 
resume of the average properties of ordinary qualities of iron, so 
as to show their relative value, so far as tliat value depends on 
their powers of resistance. By the ultimate tenacity, T, i.s 
understood the load in ton.s necessary to tear asunder a bar 
1 inch square ; the tenacity at the clastic limit, t, is the 
greatest load which the bar will sustain witliout sullcring 
permanent deformation. The ultimate comnreK.sive resistance, 
0, and the compressive resi.stancc at the elastic limit, c, are. 
similarly the loads in tons which crush or permanently deforin 
a 1 inch bar, .so supporied that it cannot yi<d<l transversely. 
The two last columns give, tlie elongation, h, and the compres¬ 
sion, of a bar of unit length, at the clastic limit, in tension 
and comj)ression:— 

'fr.Nsiox. ! CoMi’unssio.N. | 


Wroujflit-iron bare 

2.r(i 

10-2 

Wrouglit-iron i)latcs 

23-0 

0-2 , 

21*0 

7-9 1 

Iron-wire .... 

410 

100 1 

'Steel. 

/51-0 1 

100 

. Cast-steel.... 

(;3'4 ! 

31-7 

1 Cast-iron .... 

0-2 1 

41 


■ III direction of rolling'. - Transvorso to t 

I. Cast-iron Bridges .—The earliest bridgi' with an iron super¬ 
structure Avas an arclied bridge of 1(W) feet span, erected over the 
Severn at Coalbrookdale in 177J1. It consisted of five iron ribs 
ivith a semicircular intrados, each rib comiiosed of a complete 
semicircular rib and two outer iiartiully complete ribs, connected 
by radial spacing pieces. At tiiat time, it was probably dillicult 
to obtain cast-iron ribs of large dimensions, and, guided by the 
analogy of stone bridges, a plan w'as adopted of building u]) the 
iron rib of a series of cast-iron voussoir.s coiinected together by 
wrouglit-iron arcs, fitted in grooves in the vonasoir.s and secured 
by beats. This plan wavs adojited by Mr. Wilson for a remark¬ 
able bridge at Wcaimouth of 236 feet span and 34 feet rise. 
Each ril) of this bridge consisted of 105 cast-iron voussoirs. A 
similar bridge of rather smaller size, but with the voussoirs con¬ 
nected in a much simpler mainier, w^iis afteiwards erected at 
Staines over the Thames. Engineers w'ore not long in jierceiving 
that to build an iron bridge of voussoirs was to ignore the iiecu- 
liarities of tlie material and to neglect tlic advantages derivable 
from its use. In 1797 a jiatent was taken out for forming cast- 
iron arched ribs of segments bolted together by flanges, and this 
niethod of forming the ribs, so that when complete they are 
virtually in one piece, has been followed since. In 1814"—19, 
Rennie built Southwark Bridge on this jilan, and this bridge 
remained down to a recent period, if indeed it is not still, the 
ki-gest cast-iron bridge in the world. It has one arch of 240 and 
two of 210 feet span, the versed sine of the large span being 
Ri Germany, in 1824, arched bridges^ were constructed, 
the ribs of which were composed of hollow pipe-shaped cast¬ 
ings bolted together, by flanges; the weight of the roadway 
being throwm on the rib by struts, placed radially to the rib. 

plftu of constructing the arch ribs was afterwards improved 
py Polonceau. The arched rib, the section of which is I-snaped, 
however, of a better form than that which is pipe-shaped, and 
the jirincipal improvements of late years, in the construction of 
cast-iron arched bridges, have related to the construction of the 
roadway platform of arched or buckled iron plates. There is a 
dinrerence of opinion amongst engineew as to the proper mode of: 
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fixing the arched rib at the springing. In some cases the end of 
the arched rib is a plane surface abutting on a casting or skew- 
back flxed in the pier or abutment. The end of the rib is then 
practically cncastre wtli the pier. In other cases the end of the 
rib is hemispherical and rests in a skewliack of corresponding 
shape. Apart from the friction, the end of the rib is then free to 
move, and the eftect of this would be tliat there w’ould he no 
bending moment at the springing, in any condition of loading 
of the arch. If this w'ere iho case, the uncertainty as lo tin* 
actual stresses in the, arched rih w ould be much reduced, and 
the calculaiums as to the proper dimensions of the rib would be 
facilitated. But, if friction is considered and the effect of cor¬ 
rosion, it inu.st be admitted that the small deformation of the 
arch, in large bridge.^, must be quite inadequate to cause the rib 
to revolve in its socket, and hence, notwith-standing the hinged 
form, the ril) is also in this case practically cncastre. It is, 
however, urged, and with reason, that the cylindrical form of 
the end of the rib much facilitates its erection. 

During the earlier period of railway construction, cast-iron 
girder bridges were much used. These consisted of four or more 
parallel cast-iron girdv'rs with horizontal sollit, and therefore, 
when loaded, ])art. of tin*, iron was in tension and part in com- 
l)r(‘ssion. Thu girders were of 1-shaped section, or of a trough- 
slmped section, with the longitudimvl timber sleeper placed in 
the trough. This latter ])lan permitti^d the bridge to be so 
designed that there was very little space between the rails and 
the. sollit of the bridge, w'liicli is often of importance. Such 
bridges w'ere usually of 20 to 40 feet span, but bridges of 60 to 
7o feet span, on the same system, were also adopted on some 
railways. In spans above 50 l‘(*(*t cast-iron gilders cannot be 
depended on. They must then be made in parts and bolted 
together, and under the vibration of railway trains the joints 
become unsafe. It is mucli better in tliis case, if cast iron must 
In* used, to design the bridge os a flat arch with a versed sine of 
12 *■“ 20 ^^* 01* to adoi)t what came to be known as the 

Bowstring Bridge. The, original bowstring bridges consisted of 
two arc.hcd ii))s of cast iron, between wdiicli a horizontal plat¬ 
form carrying the railway was suspended. A bridge, of this kind 
was erected ovt»r the Severn by Tidfonl in 1795. The libs had 
a .span of 130 feet, with a i v'rsed sine of 27 feet. Many bridges 
on this system were eri*cti‘il by Mr. Leather of Leeds. At first 
such luifigcs were nuirely arched bridges with a suspended road¬ 
way. But it ivas soon perceived that they x)ermitted the adop¬ 
tion of a i»lau whicli entirely relieved the abutments of the 
oblique thrust of the arched rib. By connecting the feet of the 
arched rib by a n»etallic. tie corresponding to the string of the 
bow and string, the whole of the horizontal component of the 
oblique thrust of tlic ril) passed througli the lie, and the thrust 
from one foot of the rib exactly neutralised that due to the other. 
Tin* ma.s.s of the abutments could then bo materially reduced. 
For a uuifunii loading these bridges are perfectly adapted, but it 
is dillicult to brace tliem so as to neutralize the distorting effect 
of partial loading. Their rigidity of /orm dojicuds mainly on 
the stifl’ness of the ai cln*d rib itself. 

II. Mixed Cad and Wrought Iron Bridges.—Iw order lo extend 
the sx)aii of east-iron girder bridges, it was attempted to partially 
Bupjiort sueb bridges by w’roiight-irou tie rods. It was thought 
that, in this Wiiy, the high tenacity of wrought iron might be made 
available to strengthen the cast-iron gii*der.s. Such girders were 
termed trussed girders, and were often used, till a fatal accident, 
by the breaking down of a bridge of that description over the 
Due, led to tlieir total abandonment. So long as the tic rod i.s in 
a prof)er state of tension the trussed girder is safe, hut with 
changes of temperature and changG.s of load, the tension of the 
tie rod diminishes, and then the strength of the bridge is that of 
the cast iron alone. 

Many gircler bridges were, at one time built in which cast and 
wrought iron w*ere combined in a much less objectionable way. 
Some of these w'ere plate-iron girders, in all respects of ordinary 
type, except that a cast-iron rib formed part of the top boom. 
By tliis arrangement the high tenacity of wrought iron and the 
high compressive resistance of cast iren were both utilised, and 
the cheaper material was made to replace wrought iron in those 
parts, in which the latter had no special advantage. A still more 
remarkable bridge, in which cast and wrought iron are combined, 
is the Warren girder bridge of 240 feet spaa, which still cames 
tlie Great Northern Railway over the Trent at Newark. This is 
a braced gii'der bridge in which the tension members oi’e wrought- 
iron links, and the compression members cast-iron, hollow, or 
cross-shap^ castings. The High Level Bridge at Newcastle, 
with six spans of 125 feet, and carrying both a roadway and a 
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railway, presents n similar combination of the two materials. 
The compression mc]nl)crs arc arched cast-iron ribs, and the 
tension members wrou{jht-iron linked cliains, connectinfj the feet 
of the ribs. In principle this bridge, therefore, belongs to the 
bowstring class. Vertical members carry the railway above and 
the roadway below the amlied ribs. In Germany similar bridges 
of two materials have been made, a form having been there first 
introduced which possesses great inti're.st. In this type of bridge 
both the arched compression member and the lie connecting its 
ends are ecpially curved. 

In England a strong niejudice exists against Iluj combination 
of cast iron and wroiigat iron in the same structure. The two 
materials behave differently hotli as to the clongatiun and com¬ 
pression due to stminiiig forces and that due to clianges of tem¬ 
perature. Hence, in this country, hritlge.s are noiv very seldom 
built in which the two materials are combineJ. Wt'stmiiister 
Bridge is an example of a bihlge cliielly of cast iron, but in 
which pai'ts of the arched ribs are of wnnight iron, and in that 
case the combination is jjrobably (|«ite free from objiction. But 
in girder bridges the plan of making ilie tension memlnM’s of one 
material and the compression members of anotlier lias been 
entirely abandoned. In America, Ijowevcr, this plan of bridge 
construction has been pi’actised most extensively, and there are 
girder bridges of tins ty])e of very large dimensions. On this 
subject the reader may consult a paper on American bridges, by 
Mr. Zerah Colburn, in the ‘ J'higiiieer,' vol. xv. p. 258. 

III. Wrowiht-iron Bridiffin. —These may Ixi cl.assilied as (1) 
Suspension Bridges ; (2) Girder Bridges ; (d) Arched Bridges. 

Hiutpeimioii lirid(jes. Rojm* liridges have been used from ancient 
times, and it was natural that, in the introduction of iron, en- 
^eers should turn to thi.s type of bridge, which could be easily 
imitated in iron, and in tlie constniotiou of which the high 
tenacity of iron would l»c utilised in the most advantageous way. 
A suspension bridge of 70 feet spun was erected in America m 
1796, and afterwards many others, the span gradually increasing 
till, in the year 1807, a bridge over the Niagara EaUs was com- 
nleted, whicli had a span of 12C4 feet. The earlier American 
bridges had chains of round or 8([uare iron bars, of about 1| inch 
in diameter; but the superior tenacity of iron wire; led, in 1815, 
to the use of wire cables in tin? Schuylkill bridge of 408 feet 
span at Philadelphia. Since that time wire cables liavc been 
preferred to chains in all the large suspension bridges of America. 
The earlier English suspcnsictn bridges were constructed with 
chain cables; but in the design of tliesc great im])rovemcnts 
were effected. The chains eonsi-sted of Hat links, with enlarged 
ends, rolled in one picc<* by a pc'culiar process. Wire eablea 
were adopted in France, in prcd'erence to cnaius, and afterwards 
these were replaced by cables fornu'd of thin plates laid upon 
one another perpendicular to the plane of ciUTature of the chain, 
and not, as in the English linkcfl chain.H, jxirallel to the jdane of 
curvature. These hoop-iron cables, if Ave may so term them, 
are more similar to wire cables than to chains, and Avere use<l by 
Flaclmt in 1834. In Germany and SAvitze.rland rbain bridgils 
AA’ere first constructed, and afterwards Avivc* cable bridgts. Of 
these latter the line suspension bridges at. FreiVuirg are examjdes. 
One of these bridges has a span of 870 feet and a versed sine cd 
about 65 feet, crossing the valley at si beigbt of 167 feet. 

Early in the history of suspension bridges it was found that 
their chief danger arose from tiieir great Ilexibility; and the oscil¬ 
lations set up l)y violent Avinds have leil to the destrnciion of 
several large bi'idges of this description. The great deflection 
Avhicli the.y suffer from a hcaA'y rolling load, also, for a long time 
prevented* their use for carrying railway trains, the dellection 
being so great that it Avouhl teiul to tlirow the engine off the 
rails, in addition to endangering the seenrity of the briilge. 
Hence, continuous efforts luiA'e been made to combine with tlie 
good (jualiticB of ordinary suspension bridges a much greater 
degree of stiffness than is possible in a simple chain or Avire 
bndge. In America, the stiffening of the bridge has been chiefly 
effected by stiffening the platform, by converting it viitually 
into a long girder supported by the chains. Tlieii the stiffness of 
the platform resists tlie deformation of the chains, Avhile the 
gmater port of Uie strength of the bridge is still due to them. 
This stiffening was first obtained by converting tlie jiaiupets of 
the roadway into girders, and afteiAvards more complete arrange-1 
ments were adopted, so that, in 1855, a bridge Avas erected over 
the Niagara, of a span of 821 feet, cariyiug railway, roadway, 
and footwaya This hridge has four Avire mbles, and the stiffness : 
of the bridge is derived from two braced girders Avhich form the i 
connection between the yailway platform aboA^e and tlie roadAvay ' 
platform below. Later still, Mr. Hoebllng, udiose death is a I 


great loss to engineering science, proposed to carry out the plan 
of stiffening the cliain by combining it with a stiff arched rfl) of 
equal curvature Avith the chain, and placed in a reverse position, 
Tlie arched rib crosses tlic chain at two points, and is connected 
with it throughout the length of the brid^ by bracing, and there 
is thus obtained, as a development of the suspension bridge, a 
peculiar and very interesting form of girder bridge, whidi is 
closely allied to the double parabolic girder bridge, used in this 
country by Brunei, and in Germany by Paulli. In the railAA’^ay 
chain suspension bridge, erected in 1860 over the Danube Canal 
at Vienna, the requisite stiffness lias been obtained by slift’ening 
the chains instead of the jilatfonn, two concentric chains, about 4 
feet apart, being used on each side of the bridge, and these two 
chains connected by lattice bracing, so as to form a stiff inverted 
arcli. In the Lanibetli Bridge over the Thames the platform, 
instead of being simply hung on the chains, is connected to it 
by bnicing, so that iu tliis case both chain and platform, together 
AV’itli the intermediate biuciiig, form a peculiar girtler resisting 
deformation. Me.s.srs. Ordisli and Lefeuvre liave obtained stiif- 
ue.ss, partly by the use of combined straight and curved chains, 
and partly by a stiffened roadAvay. 

iVroiufht-i/'on Girder lirklffes. This type of bridge originated 
in the rosearclies wliicli Avere made in i845—40 to discoA’^er the 
best means of candying the Chester and Holyhead Railway over 
the CoiiAvay River and the Menai Straits. Mr. Stejilieiison, the 
engineer of the line, had at first the idea of employing at these 
points immense tiust-iron arches, of 356 feet span, and these ho 
proposed to erect, in aii ingenious mamier, without the use of 
centerings. The Admiralty, however, as conservators of the 
navigation, demanded that the bridge at the Menai Straits 
shoiud have spans of not less than 450 feet, with a clear lieiglil 
of 103 feet above high Avatcr, for the passage of vessels. Mr. 
Stephenson then ubandoned the idea of using cast-iron arches, 
and as, at that iinii', the suspension bridge alone had been em¬ 
ployed on spans of this magnitude, he proposed to use for this 
railway a susjteiisiou bridge. But existing suspension bridges 
Avere, iar too flexible for raihvay purposes. Mr. Stephenson, 
therefore, entertained the very original and important conception 
of stilfeniiig his suspension bridge, by a continuous girder lorm- 
iiig its platform. "Wooden trussing to stiffen suspension bridges 
had already been applied, but Mr. Stephenson lejeeted this in 
favour of iron. Furthcir, hi; selected a form for his stiffening of 
great merit. TIicti; was no Avay, ho said, to stiffen the bridge so 
simple, so cheap, or so rigid, as tliroAviiig ironwork into the Win 
of a lube. I'here is no doubt that Mr. Stephenson’s ideas might 
have been carried out, and that a bridge of the kind he proposed 
Avould have been perfectly successful, if knowledge enough had 
existed at that time for estimating the stmiiis in so complex a 
stmeture. Mr. Fairbaini (iioav ,Sir W. Fairbaini), whom Mr. 
Stephenson called to his assistanci*., seems to have believed from 
the fir.st that the. tiihular part of Mr. Stephenson’s bridge miglit 
be made strong enough to))c self-supporting, and that the chain.s 
might be altogether dispensed Avith. He had a preference for 
this form as simpler to jdan and easier to execute, in the then 
existing state of me.cliauical science and art, tlian the more coin- 
j)lc.\ structure Avliicli ]\Ir. Stephenson had conceived. Experi¬ 
ment slioAved that tubes of Avronght. iron could be made ot the 
reqiii.site. strength, and the (kiiiAvay and Britannia Bridges Avere 
constructed a.s simple tiibe.s, througli the interior of which the 
trains jiass over spans before nnknown in railway bridges. 

Tn the constructiou of bridge.s of .smaller span of a similar 
type, the railway cannot be can’ied through the tubes, which 
could not be made of sufficient size for that puripse AAUthoiit 
great Avasle of material. In some bridges the railway avus 
carried on the top of the tubular girders ; in most it was canied 
on all iron pbitlbiTn, which rested on, or betAveen, or was sus¬ 
pended lujiicath a pair of tubular girders. 

In all such girdens, spanning horizontally a space between two 
piers, Ave may distingui^ three members^ perfoming three almost 
completely distinct functions. There is a top member Avhich 
may be a continuous tube, or a cell, or flange, or trough, which 
from end to end is subjected to compression. There is a simil«f 
bottom member subiected to tension. These two members are 
termed the top and bottom booms. The booms were connecteil 
in all the eailier bridges by two continuous vertical plate.s of 
riveted iron, stiffened by T-irons, and termed the webs. These 
webs arc siiojected almost exclusively to a shearing stress. " he 
tubular girders of a hollow or box-anaped Section are difficult to 

construe. .. 
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I-shaped section, having horizontal solid top and bottom booms 
connected by a single vertical plate web. 

The next step was to replace the solid plate web of these girders 
l,y a series of l^rs forming a bracing. Theoretically, if the ten¬ 
dency to buckling were left out of consideration, the plate web 
M ould be lighter than bracing bars, and therefore more ocono- 
1 ideal. But the stiffening of the vertical web against buckling 
by heavy T-iron pillars exacts a large amount of material, and 
even were this not the case, it is impossible, jimctically to pro¬ 
portion a plate web so exactly to theoretical requirements as a 
bi-aced web. Again, a braced ^rder can generally be constructed 
M itli a greater proportion of depth to sjmn than a plate girder, 
and this leads to peat economy of material. Of ginlers with a 
discontinuous or braced web, and with parallel booms, the thre 
principal types are the Wan’eu girder, tJie lattice giitler, and th^ 
WJiipple Muiphy or N-truss girder. In the Warren giitler, the 
struts and ties are equally inclined to each other and to the 
booms at angles of 6*0°, so that the bracing forms M’ith the booms 
a series of equilateral triangles. In the original Warren girders, 
(inly one system of triangulation was adopted, so that the whole 
shear at any vertical section was carried by a single bincing bar. 
1(, was further characteristic of the system, that the hracing bars 
M'ere connected to the booms by single pins instead of by rivets. 
Tu the lattice girders the bracing bars are placed at an angle of 
about 45° degrees with the booms, and at right angles l,o each 
other. It was characteristic of the earlier lattice bridges that 
several systems of triangulation were introduced so that the 
bracing bars formed a trellisM'ork, and the bracing bars Averc. 
riveted topther at their iiiterseclion Avitli each other. In later 
lattice hridges only two systems of bracing bars liave been most 
i-ominonly adopted. In the earlier lattice bridges the Imudng 
liars were riveted to the trough-shajied booms, but in the 
Charing Cross bridge they are connected by j»ins, as in the 
Wan’en girders. In the ’VJ^hipple Murphy truss, the struts arc 
vertical and the ties at an angle of 35" to 45° Avith the booms. 
It results from this that the struts are sliurtcr than the ties. 
The arrangement is sujiposed to be economical, because tbe 
hhort struts require less still'ening. 

The bowstring tyjie Avas adojited as early us 1845), by Brunei, 
in the construction of the bridge over the Thames at Windsor, 
(if 200 feet span, tlu; sn])erstructure being throughout of Avnmght 
ir(jn. With a uniform load tln' Ikiav, string bridge would reqiure 
no bracing, but only vertical ties to transmit the load to the 
arched boom. With a rolling load, such as that of a railAvay 
train,hracing mnst be introduced to itritA^eiil the delbnnation of the 
arcli. In 18.50 Brunei designed an exceedingly remarkable bridge 
of 300 feet span, to CtU’ry tlic raihvay over tlieAVye at CliepstoAV, 
and this britige marks a stage in the transition to the bowstring 


these wrouj 5 ht»iron arched hridges is the Hotel do Ville bridge, 
at Paris, with a span of 80 metres, and only 6*12 metoes versed 
sine. This bridge has an I-shajied plate rib, precisely similar 
ill form and purpose to a cast-iron arched rib, os also lias the 
Victoria bridge over the Thames. In the bridge of three spans 
of 308 Prus8uin feet in width over the Rhine at Cologne, the 
Avrought-iron ribs are, however, braced—an almost imiijue and 
very meritorious arrangement. 

Ill a small wroiight-irou bridge at Berlin, the plan has been 
adopted of hinging the arched rib liothat the crown and spring¬ 
ing. The ad\’'antage of this arrangenumt is that it renders the 
calculutiou of the stresses, in the dilfereiit members of the bridge, 
as easy as in the case ul' a girder. The most remarkable of 
arched bridges, however, i.s the bridge Avhioh is to be constructed 
oA'er the Mississippi at SL Louis. This bridge Avill have three 
openings, of which the centre opening will have a span of 515 
feet, Avith 51 feet fi inches rise. The side spans Avill he 497 feet 
wide. This briilge is to have a braced rw, and steel is to be 
largely used in its construction. 

IRON CROSS (Eist'rucs Kmc:), a Prussian military order 
founded, March 10, 1813, lor service rendered in Avar. The 
decoration is a black cross of iron set in silver, and bearing the 
letters F. W. Avilh the Prussian crOAvn and date, 1813. A larger, 
or double ero^s, is given for nnv important service in the 
field. 

IRON CROWN (CnowN, E. C. a^oI. iii. col. 328-1)]. 

IRON NTTRIDK, hWmmmoniim, N^Fe^ == (NF? 

(AjjPc,,). Sublimed ferrous chloride readily absorbs gaseous 
imnioiiia, becoming converted into feiTuiiiiiionic chloride : this, 
when healed nearly lo redness, leaves the nitride as a grey- 
oloiired poAvder, and sometimes as a compact silver-Avliite mass. 
It is very britlii*, and, Avlieii heated in a current of hydrogen, 
leaves metallic iron, ammonia being at the same time evolved, 
(Despretz, Ami. i’hiiii. Plnin. [-2] xlii. 122; Stahlschiuidt, 

/I a a. exxA'. 37.; 

IRON: Mining, Smelting, and Tiiade, In the raising of 
iron ore, the smelling into metal, the manufacture of countlesB 
articles in use, and the amount of ex]iorts, the United King¬ 
dom has iimdi: rapid advance during the last ten years—in great 
)art due to the Avonderful development of the trade in the Oleve- 
aiid district and at BarroAV-iii-Fui’ness. 

Minis and Minhij. Since the publication of Ikon Manu- 
FAC'TUUE AND TiiADK [E. C., vol. iv. Col. 5)74J, greatly improved 
facilities hiiA’e been ublained for collecting the statistics of this 
important branch of industry in the United Kingdom ; chiefly 
through tlie medium of the Geological Survey of Great Britain, 
and the Museum of Practical Geologv. The la.st annual A'oluine 


suspension bridge, afterwai’ds adojited ut Saltash. The ChejistoAv 
bridge consists essentially of chains hanging in a trapezoidal forni. 
The })ull of these chains, hoAVever, instead of 1 icing transmitted by 
liack chains to anchorages, is resisted by a jiair of hollow AATouglit- 
ii'un, slightly arched booms, passing from pier to pier. The booms 
are supported at two points by bracing bars connected Avith 
the chains, the combination forming an immense and ]>eculiar 
girder from Avhich the railway is sus] »ended. In the Saltash Bridge, 
Avith two spans of 455 feet, the arched boom and the suspeusi«Jii 
chain are equally curved, forming a girder Avith a dejitli of about 
00 feet at the centre, diminishing to zero at the emls. The top 
boom is an oval wrought-iron tube; tlie lower boom a susjiensioii 
chain of Avrought-iroii links, and the two are connected together 
ainl Avith the railway by vertical and diagonal bracing bans, 
Tliis form of bridge partakes of the character of the arched 
Juidge, the suspension bridge, uiul the girder. The same type 
has been adojited on the continent, Avhere this jilaii of eoustriict- 
oig bridges is known as Paulli’s system. The great bridge over 
'he: Rhine at Mainz, Avith spans of 10.5 iiiotre.s, is thus built. 
Paulli has suggested in the construction of bridges one iniport- 
aul improvement. The oitlinary boAvstriiig siispeii.sion girder 
having no d^th at the ends, the girders of sevenu spans cannot 
he connecteci so as to form a continuous girder. Paulli has 
mown how by modifying slightly the form of his girders they 
‘an be mode coniinuons with each other and with the piers 
dso, if that is desirable. On this system it Avould seem quite 
l>ossible to execute bridges of greater siian than have hitherto 
possible with girder bridges. Among boAVString bridges of 
the original type should be mentioned a great bridge of five spans 
>1210 feet om the Elbe. 

■Arched SridgeB. Arched, bridges of Avrought iron have also 
)een constructed from an early period. A Avrought-iion braced 
•rch was constructed at St. Denis in 1808. One of the finest of 


on this subject, rclatiug to the 3 a‘ar 1871, gives the follow¬ 
ing list of the principm kinds of iron ore now raised in the 
several mining districts :—ConiAvall, broAvii and red hieinalite ; 
Devon, chiefly brown ha'inatite ; Somerset.sliire, argillaceous ore, 
sjiatho.se ore and Ineniatite ; Forest of Dean, brown haematite ; 
Wilts and Northainjitonshire, hydrated oxide ; Oxfordsliire, 
brown liamiatib^; Lincolnshire, hydrated oxide and brown 
uuinatite; Shropshire, Warwickshire, South Stalfordshire, 
,nd DerViyshire, argillaceous carbonate; North Stafford¬ 
shire, argiilaceous carbonate and hydrated oxide ; Lancashire 
and Oiimherland, red and brown Imnnatitc ; Ulevelainl and the 
West Riding, argillaceous carbonate and a little magnetic ore ; 
Norlliuinbeflund and Durham, aigillaceous and s])atho.se ores ; 
Wales, brown liccinatite, blackband, and aigillaceoiis rarbonate ; 
Isle of Man, sjiathose ore ; Scotland, argillaceous carbonate and 
blackband ; Ireland, small quantities of broAvn hiumatite, black- 
baiid, and aluminous on;. 

The rapid groAvth of the iron manufacture iii the Cleveland 
diiitrict is due to the lhickiic.ss and richness of the urgillaceons 
ore, its comparatively small dejith below the surface, the vicinity 
of the Durham coal held, the conveniences for shipping the 
exports on the Tees, and tlie enterprise of the ironma.sters in 
quickly adopting eviuy improvement Avdiich science and iiiveii- 
tioii suggest. With Avages and prices as they were in 1870, 
the Cleveland firms could dig ore and raise it to the surface at 
4.<i. }>er ton, all expenses included ; and, at the furnace side, 
enough ore to yield one ton of jiig iron could be supplied at 
14J!r. Messrs. BolckoAV and Vaughan erected the first blast furnace 
in that district in 1851; in 1871 there were 70 such furnaces 
AA'itliin four miles of the centre of Middleshorough, some of them 
as much os 100 feet hi&rh, and making from 400 to 600 tons of 


os much os 100 feet high, and making from 400 to 600 tons of 
pifi^^u per week each. 

^0 number of iron mines, and the quantity and value of the 
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ore raised in the United Kingdom, in 1871, as officially tabulated 
were as follow 


Districts. 

Miticii. 

Tons. 

Value. 

Comw'all 

. 10 

21,948 

£11,507 

Devonshire 

. 7 

14,126 

32,884 

6,096 

Someraclsbire 

. 5 

32,884 

Forest of Dean 

. 26 

207,699 

156,060 

Wiltfshire 

. • 2 

159,894 

27,989 

Oxfonlshirc 

. 3 

28,330 

21,247 

N orthani] itonsb i re 

. 17 

779,314 

133,156 

Lincolnshire . 

. 3 

20(1,673 

.50,705 

►Shropshire . 

. -1 

41.6,972 

157,083 

War wick shii'e . 

2 

34,075 

1.5,570 

North Staffordshire 

. 4 

1,513,080 

921,022 

South „ 

. 

705,665 

153,512 

Derbyshire . 

. 7 

492,973 

205,782 

Lancashire 

2 

931,048 

1,163,810 

Cumberland 

. 

1,302,704 

1,148,975 

Cleveland 

, 21 

4,.58I,!)01 

1,144,974 

We.si Riding . . 

. () 

407,907 

IOl,9!)8 

Nortbiimb. and Dmii 

iim 1 

28."),297 

71,349 

North IVales 

. 1 

.51,887 

2.3,348 

South „ . 

2") 

J»;9,714 

513,123 

I.sleofMan 

. 1 

75 

37 

Scotland 

1 

3,000,000 

107,734 

16,334,889 

825,000 

Jiiland . 

’ U 

(5(5,043 

£7,670,573 


Smdtiwf and Mnnafiu'lnrinif. Oircninstaiiocs which have 
recently led to new luixtiuvs (jf (liHeiviit kinds of oiv, for the. 

S rodnctiou of different qualities of iron imd steel, are noticed under 
E8SEMBR Steel fK. C. S. pd. 281] and JI/ematite [E. C . S. col. 
1213]. The enlargement of the blast furujuui.s, and tlie very high 
temperature of the hot blast now employed, aretreatcnl in lli.Asr 
Furnaces [E. (.\ S. col. 300]. Mr. Lowthian liell’s late.st re¬ 
searches, as communicated to tlu! Institute of Civil Engineers 
in 1872, lead him to the ojnuion that the rate, of reduction in a 
blast funittce should not he h^ss than the rate of fusion ; th.'it in 
a fiimace of very large size, the cohl blast i.s nearly as good as 
the hot; and that then; is probably some one shape and size of 
furnace, not yet definitely ascertained, better and more exono- 
inical than any other. Siemens’“ regenerating” furnaces are 
coining into use in the great U’orks, esjaxially those, in the 
Cleveland, district, to the manifest saving of fuel. 'Hu* utilisa¬ 
tion of the heat and waste gases is also rexeiving much attention 
in the same district, as Widl us at Merthyr Tydvil. Th»‘ number 
of iron smelting works in operation in the United Kingdom in 
187J, the mimher of l)hist furuacch, the, ])roportiou of them in 
blast, and tlie (piuutity of jiig iron made from the <»re, were a- 
follows :~ 


Northumberland 

Imn Works liiiiMt Ptirnaci 
ill Pur- ill 

ojXTiition. iiiK'ca. blast. 

. 2 10 3 

s Tons of 

riR 

iron, 

34,165 

Durham . 

. 12 

61 

48 

759,244 

Cleveland . 

. 17 

75 

70 

1,029,885 

West Riding . 

. 9 

.39 

25 

114,.549 

Derbyshire . 

. 12 

46 

.38 

270,485 

Lancashire 

. 7 

41 

34 

520,359 

Cumberland 

. 8 

34 

29 

336,-569 

Shropshire 

. 19 

25 

19 

129,467 

Nortn Stafl’ordsbirc 

. 7 

35 

30 

268,300 

South „ 

. 53 

163 

108 

725,716 

N ortliam]ff onsbire 

5 

12 

9 

60,512 

Lincoln.shirc . 

. 3 

7 

4 

30,122 

Forest of Dean . 
Wiltshire 

! « 

18 

13 

90,997 

►Somersetshire 

North Wales . 

.3 

8 

r, 

41,89.3 

South Wales 

. 2!1 

167 

112 

1,015,916 

Scotland 

. 27 

156 

127 

1,160,(MM) 


219 

897 

67,3 

6,627,179 


One remarkable feature in this table is the claseness of ap¬ 
proach which the new district of Cleveland makes to tin*, wdiole 
of Scotland, to the whole of South Wales, and to the two sections 
of Staffordshire in the quantity of pig iron matle- in round num* 
bcM about a million tons to each of the four regions. Another 
point observable is the comparatively lai^c size of the Cleveland 


blast furnaces : nearly ns much iron being smelted in 70 furnaces 
in Cleveland as in 112 in South Wales, m 127 in Scotland, and 
more than in 138 in Staffordshire. The ore smelted was 
16,334,889 tons raised in the United Kingdom, and 624,034 tons 
imported. The 16,869,063 tons of ore yielded 6,627,179 tons of 
pig iron—about 8 cwt. of iron from 20 cwt. of ore. The average 
price of Welsh pig iron in 1871 "was 4k 6«. per ton, of Scotch 
3k 2tf., of Cleveland 2/. 0«. 6rf. The jiriccs in 1872 have been 
considerably liiglier. 

Not much advance has been made in the production of malle¬ 
able iron direct from the blast furnace. Nearly all the iron in 
this couiitT}' is still smelted into rough pig before going through 
fII liber processes. Great improvements are expected to result, 
from the use of niacliinevy in puddling, hitherto a hand process 
[Puddling Machines, E. C. S.]. The number of puddling fur¬ 
naces, and of rolling mills for puddling pig iron and making it 
into bars, rails, slieets, &c., as given in the official returns, in 


Nortbuinbcrliiiid 

Works. 

2 

PudtlliiiK 

FliriKUTH. 

54 

Bolliug 

5 

Cumberland . . . 

() 

95 

15 

Durliam . 

21 

951 

(55 

(Jlevel.'iiul . . . 

11 

542 

34 

We.'sl Riding 

23 

600 

113 

I)erb^sllire . . . 

5 

94 

19 

Sou lersetsl lire . 

1 

19 

2 

North Stall'onWiire . 

8 

429 

40 

►South „ 

122 

2,037 

.320 

Sliropshiie . . . 

9 

218 

28 

Laniia.shire 

10 

154 

35 

North Wale- . . 

3 

54 

6 

South „ 

.31 

1,252 

141 

Scotlainl . . . 

14 

339 

41 


2(57 

6,841 

866 


This table shows clearly that Cleveland and Scotland, occu- 
lyiiig high jiosilioiis among iron-smelting districts, take a much 
ower place in the mure advanced operations of converting pig 
iron into “merchant” iron ; whereas Staffordshire (North and 
Soutli) contains more than one-third of all the puddling furnaces 
and rolling mills in the United Kingdom. Speaking gen era! ly, 
we may say that Htaffordshii-e, jiuddles a vast deal more iron 
tli.aii she smells, increasing her own store of pig hy purcliascs 
from other districts. 

KrpnHs and Tinportn. The e.vpoils of iron and iron manufac- 
tine.s ill 1871 pr"senled the following tigures :— 


Pig an«l puddled iiou 

Weight . 

1,0(51,001 toms 

Value. 

.£3,270,406 

Par and angle iron . . 

349,12(5 „ 

2,925,242 

Raihvav iron . 

979,017 „ 

8,065,867 

IVire ... . . 

26,057 „ 

444,640 

Tinned iron pl.ites . 

] 1.9,755 „ 

2,900,610 

Hoop,plate,and slieel iioii 

201,319 

2,398,267 

Cast ami wrought iron 

244,327 „ 

3,598,807 

(Jhl, for re-muuul'acture . 

138,831 „ 

666,269 

Uinvroiight steel 

39,170 ., 

1,199,107 

Steel and iron ^•ombilu.‘^l . 

12,975 „ 

679,921 


3,171,581 

£26,148,136 


The. uslonisliing magnitude of our exports of railway iron 
is here made manifest. In four alternate years the total 
exports of all kinds of iron were :— 


1865 

1,687,071 

ton.s 

£15,439,680 

1867 

1,968,075 


17,562,746 

18(J9 

2,675,331 

>» 

22,342,086 

1871 

3,171,581 

» 

26,149,136 


Tcdegraphic wire is not tahuhited among the other kinds; the 
exports of this article alone in 1869-70-71, averaged i‘l,800,DO<’ 
j)er annum. 

The iniport.s are cpinjiarntiveJy small in quantity ninl value, 
ami do not. van' greatly from year to year. The following 
applies to 1871 

Tons. Value. 

Iron in bam, unwrougbt . 74,538 £707,771 

Steel, unwi-oughl . . 7,569 83,046 

Iron or steel, w'rought. . 446,040 682,467 

528,147 £1,473,274 
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Attention has recently been directed to the iron ores of Spain, 
many of which are well fitted to smelt with English ores; but 
the cost of carriage and freight at present retards the development 
of this trade. The raising of ore and the smelting ot iron 
are advancing in many parts of Europe and in the United 
States of America ; but the enormous export from the United 
Kingdom, increasing every year, shows that merchant iron, such 
as rails, bars, rods, plates, sheets, and wire, can be made and sold 
cheaper (if not better) lieTO than in foreigii countries. Any 
permanent rise in the price of coal might possibly check the rela¬ 
tive advantages of the home produce and manufacture. An 
estimate was made in 1867 that there was at that time a con¬ 
sumption of about 9^ million tons of iron in the whole w'orld 
per annum ; if it Avere no higher than this, the relative import¬ 
ance of the British produce must have been very marked. In 
India, geological surveyors have asc(jrtained thci existence of rich 
beds ol re.d ochrey ironstone in the Chittack district, and through¬ 
out the hilly country bonh'riiig on the .settled district.s of the 
North-West Provincc.s ; the ore is there, and c.alcareous nodules 
fit for flux are, there ; hut the native's still continue their pri¬ 
mitive method of making cliarcoal iron in little furnace'.s only 
four feet high. 

IRON-WOOD, very hard and heavy, is used for many pur¬ 
poses in the Arts. One kind, growing in .lava, is employed ]»y 
the Japanese and Chinese for making rudders and anchoiv, ami 
ill England for ramrods, Avalking-sticks, and turnery ; the biu’k 
is used for jneparing medicines. An African variety is emjdoyed 
in the country of its growth for axle.s, jiloughs, ami agricultural 
i 111 ]dement.s. Australian ii'on-wood, cut from a tree Avhich some¬ 
times reaches a lieight of 100 feet and a circumference of 25 feet, 
i.s one of the heaviest of Avoods, Avith one of the hardest of harks, 
find is valiuid for its poAver of bearing great alternations of mois- 
Inre. These trees bdong to no one genus, or eA'en order ; the 
name i.s given on account of the liurdiiess of the timber; 
and difterent sorts are distinguished, us black, blue, red, ami 
Avhite. 

IRRIGATION, ill medicine, the upidication to an inflamed 
]>art, or to the. seat of neuralgic j)ain, of water, or ( (dd lotion, 
drop by drop, or in a slender stream. 

lllUiTABiLITY, in physiology, that function of nerve or 
muscle, or of any organ of the body, in A’irtue of Avhich it 
Tcspouds to stimuli. It has received many names, .<11011 as ?'/.< 
iiisita, vis vitalu, tonic or inherent poAver, &c. it ia constnieti- 
litjl when applied to muscles. 

IRRITANTS, in toxicology, such poisons as .s(>t up inllttiiima- 
tion in the parts of the body to Avhich they are applied. They 
arc distinguished as simple irritants and as speeU'c irritants—tvs 
.t/i/ip/f', when they produce inflanimation in the parts Avilh AA'hicli 
they come in contact, and speeijic when, being absorbed by the 
blood and curried to remote ]iart.s, they set up influnimutioii in 
those parts. Tliiw arsenic, mercury, and ])hosphoru.s are specific 
irritants, and the mineral aciil.s and jilkalis common irrittints. 

IRRITATION (from irrito, to excite), the discomfort set uj) in 
an organ by the presence of something unsuitable to its structure 
or Junction ; as by indigestible food in tlie .stomach ; or in the 
entire body by some local injury, or internal disease, A\iiich oc¬ 
casions syiiiptoms of restlessness, feverishness, and general dis¬ 
comfort. This is the constitutional irritation of Travers and 
other surgical writers. 

IRV^INGITES are the followers of the late Re\', Eilward 
Ii’ving, a clergyman of the Church ol Scotland, from the 
ministry of Avhicli he avus deposed in 1883, on account of 
the eccentricities of hi.s teaching, es])ecially in inculcating the I 
peccability of Christ’s human nature, the recovery of the ancient 
gilt of tongues, and the restoration of other miraculous poAvera 
to the Church [Irving, Edward, E. (!. Biog. Div. vol. lii. col. 
5()2J. The Irvingite Church Avas formed in a large room in 
Newman Street, Oxford Street, the arraiigements of which were 
caiTiiid out in obedience to utterances supjiosed to be inspired ; 
and the personal apparatus w'as in great jiart anti-typical to the 
mstitutions of the Levitical dispensation. The Irvi'iigites desig¬ 
nate themselves the Catholic Apostolic Church, to which, however, 
they do not arrogate an exclusive claim, believing that their 
njjccial mission is to i*eunite the scattered iuember.s of the body 
ol Chn’st. Their hierarchy comprises angels, biiihups, or chief 
jiustors, elders, and prophets ; besides a body of apostles, Avho. 
originally twelve in number, have been decreased by death, and 
whose vacant places are not filled up, on account of their Itelief 
Hi the imminent second coming 01 Christ. Soon after their 
apl^ointment, the apostles were commanded by an utterance to 
go into all the Avorld and preach ; but afterwards, by the same 


authority, they were remanded to Alburj', there to remain lor 
study and consultation, from which they again dispersed to pro¬ 
pagate their views on the continent, and to gather from various 
portions of existing churches whatever each had as its peculiar 
inheritance of catholic truth. From these services they were 
noAv and again recalled to settle questions touching upon ritual 
and upon ecclesiastical govemiiient. An eclectic liturgy was 
framed in 1842, and enlarged succc.S8ively in 1847 and 1852, 
Avhich AvuH Hup}iosed to combine the excellences of all jireced- 
ing liturgies, Avhetlicr Roman, Anglican, or Oriental. Mean¬ 
while the number of adherents increased, and ncAV churches 
were formed in Loudon and in the jiroviiiciul toAvns of England; 
in Scotland, Ireland, France, Girriuaiiy, Switzerland, Canada, 
and the United States of America, 

A magnificent .structure of the cathedral type was erected in 
(tordon Square, aiul Avas opened in 18.53 Avith a gor;jeous cere¬ 
monial, in Avliich angels, prophets, and evangelists, all in splendid 
and symbolical ve.stments, headed a procession Avhich was con¬ 
tinued Avitli pastors, elders, and other ollicers. In this building, 
as in other jjiiiicipal churches, the .services are of tliemost ornate 
de.scriptioii, especially tli().se of ilie altar, on and before which 
lights are. ])laced, Avhilst incense accompanies the prayers. 

The recogni.scd .'standards of the CallnJic Apostolic Church 
are the three creed.s known re.specti\’'ely as the Ajuistles’, the 
Nieene, .and the Athanusian ; and tlie doctrine of tlie real 
])resence. in the Eucharist is held in such a Avay as to ullirni the 
l»resence in the elements of the Avhule nature of Cfiirist, His body, 
soul, and diviin‘ personality. The .sacrament, therel'ore, is not 
only .a <-ommunion feast, but also a sacrifice and oblation; so 
that the elements arc! used for purposes of Avorship, prayer, and 
intcrce-ssiou, ami thc-ir presence U})on tlie altar i.s enjoiiieil when 
the congregation is occupied Avith these exercise.s. 

Tlie, Catholic Ajiostolic Church numbers amongst its adherents 
a large firoportiun of men of Avealth and jiosition ; and as the 
laity are bound to contribute for the support of the ministry and 
other religious piiiposes a full tenth of all tluiir increase, the 
revenues of the chunh arc pro]>ortionully considerable. • 

18ATANE j IsATiN, E. C. S, and E. C., amI. i\\ col. 852]. 

ISATIN, C„1T,N(.>, [K. C., vol. iv. col. 851]. 

Isatiii and benzoylic chloride react on one another, jiroducing 
hcn::oiflimtin, CjJlJyNO^ == C5^H,,(C7lI,0)N0.^ 

AC.,), a dark brown amorjhous sub-stance, closely resembling 
beuzoylindigotin in its pi'operlies. 

Wlicn isatin is trciiled with sodium amalgam in an achl solu¬ 
tion, isatane, 

is formed, and niay be extracted from the solution by agitating 
it Avith ether aial evaitorating the etbereal solution. 

Isatin, heated to 100’ with hydriodic acid, is converted into 
isatjiile, C\„ll,aN„C, (G;,.^7/mA'5jn„) [E, (h a'oI. iv. col. 852], and at 
140'' into a dark green in.soliible mass containing three new 
coiujKiands. Tlie lirst, isatorJilorln, C;,.Jl 2 ,N, 0 „ 
i.sa dark grey amoij)hous substance, insoluble in alcohol, ether, 
and acetic ud<l. The second, Isatonr, C 3 .^ 1 i 2 ,N ,03 (f 
forms yellowish-Avhite .sleiuler nei'dle-s, Avliich are soluble in 
alcoliol, ))ut in.sululde in ether. Tlie third, isatopurpurin, 
G32H.^!,N,,0,, forms violet-red needle.s, Avhich are 

soluble in alcohol, ether, and glacial acetic acid. 

When i.satiu is lieatetl with a mixture of acetylic chloride and 
phosphoric triclilurule containing phosphuru.s, a dark green liquid 
i.s obtained, whicli, when poured into Avater and the resulting 
solution ex])o.sed freely to the air, yields a blue ]iowder. This 
is a mixture, of iialiuntiu, and a red colouring matter Avhich may 
he separated from it by lioiling it with alcohol. The red colour¬ 
ing matter, Avliich Bayer and Eiiiiiierling call indUjo piirpurin, 
cloiscly resenililes imligotiii in its general piojierties. 11 is soluhle 
in alcohol, and sublimes in red needles, Avhich are soluble in 
concentrated sulphuric acid, yiidding a red solution. 

(8chwartz, (’onipt. Iieial. Ivi. 10.50 ; Schiii/enberger, Bull. fioc. 
Chitn. [2] iv% 170; Bayer and Emmerling, Dent. Clicni. Ces. Jler. 
1870,517.) 

IS'ATOCHLOHIN [Isatin, E. G. S.J. 

I ISATONE [Isatin, E. C. S.J. 

ISATOPURI’URIN [Isatin, E. C. S.]. 
ISATINSULPIIURTC ACIDS, or TSATOSULPHU- 
RIC ACIDS, Monobasic isntomlphuric acid, C^H^NSOj 
obtauiedhy oxidizing sulphindigotic acid, is a 
yellow silky crystulliiie mass, which, AAmcn treated with reducing 
agents, yields hydrindiiisuJpliuric acid. It forms crystalline 
siuts with bases. Dibasic isatosulphuric acid, C-H^NSOg 
has not itself been isolated, but the mono* 
basic salts arc converted into salts of this acid by treatment 
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with alkalis. They are mostly crj^stalline. (G. and A. Schlieper, 
Ann. CJwn. Pham. cxxi. 1.) 

ISCHURIA (from l<rx«, to retain, and ovpov^ mine), the 
term means either supprepsioii of urine or its retention. In 
ischuria renalisf a disease in which the kidney does not secrete 
nrinCjihe term means suppression, in all other cases ohstruetion 
or retention, and the cause may he in the ureter, bladder, (*r 
urethra. 

ISLAM [Mohammkd, E. C., Biog. Div. vul. v. col. 285]. 

180 (from fo-ot, eipial), a term juuch upcd to indicate equality 
in the sciences generally, and in mcdieine. 

ISOBUTYllIC ACID, Dimvihjlacttk achl, C*H,0^= 

I This acid, which is isomeric with 

butyric acid, isobtaincil by the oxidation of fermentation butylic 
alcohol [E. C. 8., col, Ii08J and of triinethylcarbinol, also by the 
action of alkalis on isoj)ropyli(! cyanide. It is an oily liquid, 
closely resembling butyiic acid, hut. its density is lower, being 
only *0598 at 0", and it boils at lod'. (INlorkownikolf, Ami. 
Llhem. Pharm. cxxxviii. ;3f;i ; PojkjIF, /Arifs'. Chnn. vii. 4 ; Krleii- 
ineyer, Df ut. Chnn. ficn. Per. iii. 897 : Biiticrow, /rifa. Ohrm. vii. 
484.) 

LSODIJLCJTIC ACll), an acid 

formed by the action ofoxidizingiigi-nts on iKodulrile, a crystal line 
sugar obtained frmu quercitrin. Tt crystallizes in colourless 
granular iiodulcb, whicii are readily soluhle in water, but almost 
insoluble in alcohol. 

ISOPHTHALKJ ACTl) fPiiTHAi.ic Acu), E. U. 8.]. 

ISOPINIC ACID, According to 

Liechti, when hemi])inic'aeid is treated witli concentrated hydri- 

kUc id, tw * ids jirodueed dit.. ' 

modes of crystallization ami in their soliihility. 
soluble one, uopink arid^ r» adil\ solubh' in water and in alc<»- 
liol, and crystallizes in nodules cojisisting of minute needles, 
CijHjyOg-fHOHj, wliicli melt at 148 but. begin to .sublime, at a. 
much lower temperatiiie. The other, which the autlun- names 
opiuic ticid, dissolve.s easily iu hot waba- or alcohol, but is almost 
insoluble in etber. It crystallizes in colourless glisteuiiigprisms, 
which melt at nearly the saiiu' temjteraturc as the iso]>inie acid, 
but do not Hiddime so rea<lily. ('Liechti, yl an. (Voon, l*lianii. 
Siqi. vii. 129, and /rlts. (%i». vi. DO.) 

JSOlTiENE, 1 , very volatile hydrocarbon 

found amongst the ]jrodu( ts oi'the dry distillat.iu)i of caoutchouc 
or guita percha. It l>oi]s at 37°, and has u density of •0823 at 
20°. (C. (I, Willinins, I'ror. Umj. Hor. x. 510.) 

180P110PY'L C()MP()D NDS f Piiopyi- Compounds,E. C. S.|. 
180PURPUH1C ACID, PicToc]i<uiir add, 

7'lie. pola.ssic, salt of this acid is oblnined on 
adding u solution of two parts of ]»(.itassic (;Nanide in four of 
water, to a solution of one of jiicric acid in nine of water. B'hen 
purified by recrystallizatiim, it Ibriu.s nielallij' green scale.s, wliich 
arc only sparingly soluble iu cedd -water, Imt more readily iu 
l)uili])g water, yielding a deep pur]tle-eoUuued solution. AVheu 
heated to 215° it decompo.ses with tletoiiatiou. Many of its salts 
have been juepared, po.sses.siiig the .same general characit-rs as 
the ]K)tassie salt, and didoiiating violently -when heated. 
(Hlasiwetz, Aim. (hem. J'harm. ex. 289 ; iUyw,Pud. Acad.Jky. 
Pd(j. [2] vii. No. 8.) 

ISOTHERMAL (I'ruiu iffos, and Oipm, hml), in gcogTU])liy, 
meteorology, and medicine, a term ajiplied to lines traced u])oii 
the globe through jjaiiibs of its surface where tlie average tem¬ 
perature has been shown ti) he equal. Thesi; lines have been 
taken in connection with diseases a.^certaiiied to prevail at the 
aainc places, and constitiib*. an interesting branch of medical 
researdi, for a condensed account cd’ wliich, con.sult Hooper’s 
‘Physician’s Vavle Mecum,’ «lh edit. ]). 12. 

18URET1N, N'jjClljO This hast*, which is iso¬ 

meric with urea, is obtained by the ai t ion of hydrocyanic acid 
on an alcoholic solution ol hydroxyhimine. It crysUllize.s in 
colourless prisms, which are only soluble with difliculty in cold 
alcohol, hiitreadiJy soluble in water, yielding a strongly alkaline 
solution. It melts at 1(4° with incipient decoinposition, and at 
a higher tcmi>eratnre evolves amnionic carhoimte, and leaves an 
amorphous residue having the composition of aimndidr, 
NXjHjjOa (^V„<7ia//yD,.). (Lim-ii and •Shilfoi'decker, Zeits. 
Chem. vii. 594.) 

(COHo 

ITAMALIC ACID, ^ OEtHo 

(COHo 

This acid is homologous with malic acid, and is formed on heat¬ 
ing itachloropyrotartaric acid with bases ; the most convenient 


method being to boil it with calcic carbonate. The free acid 
crystallizes in long colourless needles, which are extremely solu¬ 
ble in water, and readily in alcohol and ether. It melts between 
60° and 65°, and volatilizes with the vapour of water. Many of 
its salts have been examined, but they do not crystallize readily. 
(Swarts, Pull. Hoc. Vhim. [2] ix. 317.) 

ITATARTARIC ACll), C,II«Oa an acid 

Jirodueed by the action of hypochlorous acid on itaconio acid 
[E. C., vol. iv. col. 1001]. It funns an amorphous vitreous 
mas.s which dissolves easily in alcohol, and deliquesces when ex- 
jiosed to the air. By dry distillation it is resolved into carbonic 
dioxide, water, and pyroitaracv.mic add, C^H^Oj (HOyCgHgOj). 
'Pile latter uc.id is readily soluble in AViiter and in alcohol, and 
forms couijiouiuls with the metals, but they do not crystallize. 
(Wilm., Ami. dhnn. Pharui. cxli. 28.) 

IVAiN and IVAOL, Jvain, C.,,H.,./\ fm\m- 

crystullizable substance, cxtiacted from the Achillea Moechata 
by means of alcohol. I’lu* plant also yields an ethereal oil by 
distillation with water which contains an oil, ivaol, having the 
composition (Planta and Reichenaii, Ann. 

Pliunn. civ. 145.) 

IVORY fE. (1 vol. iv. col. 1003]. Graham’s Town, in Cane 
(!olony, is one of tlie seats of the ivory market in Africa. Tue 
lu.sks are carefully a.ssorted in size and (juality ; the female tusks 
averaging about 30 lbs. each, the male usually ranging from 
50 lbs. to 90 ll)s., the market juice of which at Graham’s Town 
is usually about 5.s. 6(/. j)cr 11). Excejitional specimens, for 
which much higher juices are given, sometimes reach 160 lbs. 

The imports of ivory, hij>j)Opotamus teeth, and narwdial teeth, 
from 1861 to 1871, varied from 9290 ewts. to 14,599 cwts. a year. 

Ivory may be stained or dyed in various tints. Black: by a 
dilute solution of neutral nitrate of silver, -with access of strong 
light; or by a logwood decoction, and a solution of red acetate of 
iron. Blue: by iidilute solution of Bulphate of indigo, partly 
saturated with ])otash. Ureen : by the blue dye lii'st, then nitro- 
miiriate of tin, and then fustic; or by Vi-rdigris and vinegar in 
Sill ammoniac. Hrd: by a mordant of tin, and a bath of Drazil 
wood and cochineal; lac dye gives a scarlet tinge, and jiotash a 
cherry red. i*urph.: by terchloride of gold. Violet: by a 
mordant of tin and a logwood bath ; tints from violet to purjile- 
red are ohtiiiucd ))y the addition of nitro-miiriatic acid. Yellow: 
by a mordant of tm,tben fusiic and brazil wood ; or by chromate 
of potash, followed by acetate of lead. 

IVORY CAliVlNkiiS. The use of ivory and bone for various 
jnirjKtses, and the .'irtof carving or engriivingon them in outline, 
date back from the earliest iig(\s. True ivory j)roj)erly means the 
tusk of the elephant, but the tooth of the hippopotamuti, the 
tusk of the Avulrus, and the fossil ivory found in Europe areconi- 
ju-ehended under the term, and were all used for the arts. The 
earliest exaiu])les are those of the caves of Dordogne, in France, 
with various animal.-,including the horse, reindeer, and mammoth 
itself, carved in outline on the tusk of thelast-jnentioned animal. 
Curved ivory boxes arc known as old us the sixth dynasty 
ill Egyjit; hnder the twelfth, ivory statues arc mentionea, 
and haiidhis of daggers, and pallets, and other objects, were 
made at the same, jieriod. The use of ivory continued under 
the succeeding dynasties, although no remarkable works have 
lie.en found, till the time of the Greeks and Romans, who 
caned lioxes of this material, and j)lates and jianels of 
it were- iu ii.'^e. Ivory was extensividy imported into Egypt 
fur the nur})o.se, both from Syria and Ethiopia ; and the island 
ol’ Elcjiiiantine on the Nile was so called from being the de- 
j)ut of the material in the south. 

Amongst the Assyrians, ivory carvings were in liigh esteem. 
The jialace of A8.suniazir-j)al, .at Nimroud, B.c. 950, was adorned 
with Avorks in ivoi}'-, one of the chambers having probably 
lieeu revetted with j)anels of ivory, with subjects engraved 
in outline or carved in relief with mythological and other 
subjects of As.syrian and Egyptian characters made by Assy¬ 
rian or Phmniciaii artists, with Plimnician inscriptions and 
hieroglyjihs of the monarch’.s name. Among the objects there 
found, “were a die, and the le^ (»f an ivory throne, like that 
of Soloinou. Ivory uhject.s amt carvings prevailed also amongst 
the Persian siiecesaois of the Assyrian kings, and also amongst 
the Jews, the celebrated ivory ami gold throne of Solomon, the 
ivory house of Ahtih, and 'the ivory palaces or wardrobes oi 
the Psalmist showinj^ its use. It was no doubt extensively 
worked by the Phoenicians, and in the descriptions of a 
of Tyre, oy Ezekiel, xxvii, 6, the benches are said to be oi 
ivory ; bewteads were also made of this precious material. 

From the East the art passed to the West, and small pyxides, 
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or cylindrical boxes, of spindles, and small objects in ivory 
have been found in Greece and in the Isles. It was also exten¬ 
sively used for toreutic or inlaid work, as the box of Cypselus, 

D. C. 600, and for statues j and at the earliest period tlie ivory of 
the hip^potamus was imported for the purpose. The statues 
were made of it, combined with gold, called chruselephantine, the 
most remarkable of whicli were the Athene of the Parthenon, 
40 feet high, the work of Phidias, and tlie Zeus of Olympia, 
58 feet in height, by the same artist. Its use continuetf in 
Greece till the Roman conquest. Ivories Avere often stained as 
Avell as carved. In Etruria and Italy it appears at an early 
period, and many ivory carvings of the sixtli century n.c. liave 
Dccn found in Etruscan tombs, consisting principally of panels, 
of boxes of small size with ligures in outhiuj and relief, sword- 
handles, hair-pins, spoons and small objects. Tarquiu had an 
ivoiy throne and sceptre. 

Few carvings of the republican period of Rome are known, 
the Romans importing Etruscan or Greek carvings for what they 
rcrpiired, such as curiile chairs, but it Avas no doubt used in the 
early days of the empire, anrl is repeatedly alluded to by tlu' 
poets of the Augustan age. Doll.s, mirror-casea, small ligures, 
boxes, die-tickets, tvssmf: of adiniaaion for tlui theatres and game.s, 
and those sus[)eiub‘d to the muiks of A'ictorioiis gladiators Avere 
in use in the lirat and secoml centuries a.d. Alter the age of i 
Augustus the art of carving di'cliiieil, and is principally known 
hy the long rectangular diptychs and triptyclis [Triptyoh, 

E. 0. vol. viii. col. 378] which came into use I'roni the third 
to the seventh century for Avritiug-tablets, and had the name 
of the consul to Avhom they were given inscribed in tlieni. 
Their preserviitit)n is due to their liaving been subsequently 
used as book covers, Christifm diptyclis with carving.s were 
also used at a very early time in the church for registers, U.sts 
of bishops and saints, martyrs, and ileceased Christians. From 
the fifth century a.I). to the tenth century, there are many 
works ill ivory, consisting of collers, ]iyx(*s, pastoral stufls, 
book coA’-ei's. These coutiniUMl in use till the tenth century. 
After the eighth century ivory was used for the purpose.s of 
civil life. Caskets, hilts, mirror-cases, combs, chess and draughts 
lueu Avere iinuhi of dillereut kinds of ivory, elaborately carved 
ill the style of the period. Subjects in relief Avere engiAm‘d 
from the Romances of th<^ period, ^foriis dancers, games at 
draughts, musicians, and religious subjects Avere re])r<*seiited. 
Chessmen Averc also frequently nuwle of this material, tin* jiieces 


having been derived from the East, as Avere draughtsmen from 
the eleventh to the thirteenth centuries a.d., paxes, handles of 
flabcllaj fans, holy-Avater sprinklers, and other objects, elabo¬ 
rately carved with ornaments or reliefs. Statuettes of the 
Virgin and Cliihl, for .small shrines, and matrices of seals Avere 
made of ivory. The figures Avere often gilded and carved, and, in 
the fourteenth century, of tine execution ; tlic^ garments scarlet or 
diapered Avuth gold. Crucifixes often Avere made, e.specially the 
figui’e of Christ, of ivory. Tables or writing-tablets, as at tlie 
present day, were cai A^ed of ivory, and liorns for hunting, as early 
as the fourteeiitli century, all of Avhich exercised the skill of the 
caiwer Avhenthe art chielly llouiished. Spanish ivory carAungs, 
chiefly boxes of Moorish art, occur a.s old as from tlie ninth to 
the sixteenth century. 

The iiaines «)f two ftii)’vtir.s <mly are known, T. Lebraeillicr, 
caiTc.r to Charles V., a.d. 13Gf-J3.S(), and Jelmn NicoUe, also of 
the fourteenth eeiituiy. 

Re.si<le.s the ivory carvings of the West, many beautiful works 
ill ivory have, been lu’oduced in tlu* Kart, as in India, where at 
Braliiiiaiiubad sevt*ral carvings in tliis material have b<‘e.ii Ibiitid 
as early a.s of the eighth and iiintli centuries. UelLcnte and 
beautiful carvings in ivtuy are made iu that country to tlie 
pre.seiit day ; chairs, funiituiv, clies.smen, fains and various ob- 
i jects of liixiiiy of thi.s beautiful and cdstly material being 
' produced, some. r)f Ihe opi'ii work being marvellous for its 
minuteness ami delicacy. In China tlie art has also rtourislied 
from a very early ])eTiuti, and for the .same purposes as in India ; 
figiiio..s, fans, cluissmeii, oniainents, models of junks and pa¬ 
godas Ixiing finely and delicately earveil in it, and extensively 
exporte.d to Europe. One remarkable ornament of the Chinese 
is a series of concentric splieres carved delicately and minutely 
out of one piece and enclosed iu each other, the Avhole made hy 
an iiigoiiious and peculiar ])roce.ss. Ivory carvings are also 
common anioiig.«t tlu; Japanese, chiefly small figiirea of mytho¬ 
logical or lii.storicu! ])er,sonage,s, sculptured with much spiiit 
and freedom, and ])artly coloured, and having on them the 
name of the figure or arti.st. Besides objects of art, some ma¬ 
thematical measuius and ruler.-! are made of this material, and 
iu recent time.s its use for the cover.s of prayer-books lias 
revived. 

(E. Oldfield, (htlahujat: of feen/ Uarviiiiin, 4U). London, 
Lho.'i ; W. Maskell, h'oriea Aiu'ivnt uiul Mada'i'ul in the Houth 
Knmiujton Mmium, 8vo. London, 1S72.} 


J ACK, a substitute for the old tiimajut in roasting, constitutes 
a considerable article of manufacture at Birmingham. In the 
original form, the jack avus made to rotate hy the gradual descent 
of a Aveight paH.sing over a pulley or pulleys. The .swioArc-jack 
turns hy the action of the ascending cuiTent of hot air up' the 
chimney. The vertical bottle jack lias a train of wheels Avhich 
keep in motion so long as a spring is Avouiid up. Larger spring 
jacks are used to give revolution to stands or pedestals of oriui- 
lacntal good.s in shop windows, 

JACK ( Ja^ue ; JAQnK.MART, Fi. C. S., col. 13U0J. 
JACOBITES, the adherents to the. male line of the House of 
Stuart, so called after the enforced abdiciitioii of James II, and 
t!ie accession of William and Mary to the iliroue of Kiigland, iu 
1688. As a political party in this country, they Avere firmly 
knit together hy the passing of the Act of Hettlement, 1701, 
Avhicli entailed the crown on the House of Hanover, Fur some 
years formidable alike in England, Scotland and Ireland, and in 
constant communication Avitli their compatriots in Prance and 
Italy, they were greatly reduced iu nmnbers and inliucnce after 
the suppression of the Rebellion of 1745, but Avere not finally 
extinguished till the death of the Count of Albany, best known 
Prince Charles, “the Young Pretender,” January 30th, 1788. 
JACOB'S LADDER, an apparatus for raising liglit Aveights to 
‘'j.®°^8iderable height. One Ibim, much used in breweries and 
uistiUeries, consists of an endless chain of buckets, revolving on 
rollers at top and bottom : each bucket dips into a mass of com, 
tjalt, or other commodity, becomes filled, travels up with the 
cjnpties its load into another receptacle at tne top. On 
shipboard, the Jacob's ladder is a riiort rope ladder with wooden 
steps, to ^ve easy access to the shrouds and the tops. 


JACOB’S MEMBR ANE, the delicate membrane of the retina, 
I or cxjiaiided nervi* of vision. 

' JACQUARD APPARATUS fE. C. vol. iv. col. 10051. This 
beautiful appendage to the loom is coming into use in all textile 
weaving Avhere colour and jiattern are. introduced. Some of the 
damask tablecloths now made at the St. Leonard’s Works, Dum¬ 
fries, are so elaborate iu ]ijitteru —comprising heraldic designs 
! helougiiig to the great fainilii'.s for Avliom they are woven—that 
' the Jacquard conqnises no less than 50,000 cards for one pattern. 

! In a simplified ibriii of the apptir.'itus, hy Vincenzi, the whole of 
; the meclianism is comprised in a much reduced space ; paper is 
substituted for thick cai-dboard ; and the needle action is sen¬ 
sitive and active. In substituting paper for cartlboard, a con¬ 
tinuous sheet is Avoimd on and off .a cylinder, and applied to a 
loom for shaAvl weaving. jM. Junot employs paper cut into 
strips loosely liinged together. IM. Rouged Jacquard, hy a 
diflereiit arrangement of tin*, cards, bars, and wires, dispenses 
with half the' usual uumher of curds. M. .3oyot has devised a 
niodilicatioii of the Jactjuai-d apparatus by Avbicli he is able to 
Aveave six velvet ribbons at once. 

JACQUERIE, a term applied to the servile insurrection of 
the French peasantry against the nohliss in 1358, the de¬ 
tails of Avhicli are found in the Chronicles of Frois.sart. The 
title seems originally to have been given in contempt, the 
common nickname fora peasant being Jacqiie.9 bon hoinme; but 
it was at once adopted as a nom de guerre oy tlie insurgents, and 
a man who bore or u.s.sumed the name derisively given to his 
class became one of their foremost leaders. The outbreak so 
called originated in the excesses of the feudal nobility them¬ 
selves, who, freed from uR restraint by the anarchy into which 
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France was thrown by the capture of Kin^ John the Good at 
Poitiers and his subsequent imprisonment in England, set no 
bounds to their oppression of the people. Provoked at length 
beyond endurance, the peasants in the neiglibourhood of Paris 
suddenly broke out ijito nmd revolt, and, augmented in number 
by the rabble of the capital, overran for a while witli inijmnity 
the whole district between the Manie and the Oise. Alariiied, 
however, at their comiiioii danger, the nobles, laying aside for a 
while their private quarrels, speedily united their forces against 
the insurgents, and falling upon tlieir ill*arnn;d and Kadly-led 
masses everywhere defeated them with ease. On the 9th .June, 
1368, the main body was coiujdetely routed at Meaux by Gaston 
Ue Foix and the Ct^tal de Pucli, when thousands were massacred 
without quarter. The revolt was then linally crushed, after it 
liad lasted but a few months; and the unhappy ]>casantry re¬ 
turned to their former condition of abject dependence upon the 
nobles and landowners, from which they were only freed at the 
great uprising of the nation against authority In 1789. 

JAGGERY, the Indian name for palm sugar. Nearly all 
species of palm yield saj) which, in an unalteivd or .slightly 
altered state, constitutes tochhj. Thi.s toddy, when in.spissated, 
produces ,• when fernieiited, palm v'im-; whvn distilled, 

arrack. The Palmyra palm, the wild-dale ])ului, and the cocoa- 
nut palm are the cluef Kinds tapjied for jaggerv sa]>. 

JALAPINOLIC ACIJ), This acid, 

a niemher of the jtyniric series, is (djtained l»y tlu* action of 
caii-stic alkalis on jalapinol [E. C., vol. iv. col. 1009], and also by 
boiling the julanin from scammony with dilute acids, which re¬ 
solve it into jaiapiuolie acid and sugar. The free aeid crystal¬ 
lizes in tnl’ts of colonrless needles or minute four-sided ]»risius 
which melt at (i4'\ It is lighter tliau water, and iu.solubl(‘ in it, 
but soluble iu alcobol and etlu'r. The alkaline jalapiuolat.es are 
crystalline, but most of lh(’ other .salts are auu)rphou.s. (Mayer, 
Ann. Chm. Pharm. xcv. 145; Ipirgali.s, Ann. Chm. Phnrin. 
cxvi. 289.) 

JAMES’S POWDKR, a famou.s preparatiou of antimony, 
known ns the Pulriti Jacohi Vcnis, and much u.scal a.s a febrifuge. 

JAPANESE LANGUAGE AND IJTRRATGHE. The 
language of .Japan stamls in its relatirni (o the (Hiinest' in a 
position soincwduit analogous to tha,i existing between tlie Eug- 
lisli and tbc Latin. As the English coutaius mucb of the old 
Celtic and Saxon, so tlu; Japaiu'se preserve.s iu its <'.olloquial 
dialect, and in its old poetjy (‘.specially, the remain.s of the lan¬ 
guage of old .Japan—rojao/o—Avliich is called Ymnalo Kvfolxt, 
or Furu Kotoha {i. c,, Yaniato language, or old language); but 
most of tbc terms relating to civilized life.—titles used at court 
and in the army, forms employed in ceremonials, &c.—are taken 
from the Chine.se in u very large measure*, just a.s ba.s been the 
case with regard to tbc adoption of Latin derivatives in We.stcrn 
Europe for the terms used in the inilitarv, the ccelesiustieal, and 
the legal branches of the state. The .la]taiicsc language —Xifipou 
Koinha —is, therefore, eunqiouiided of the language of the ali- 
origines and the language of Ghiiia, whence also the Ja]»anes«* 
derived their present art t)f writing. Japan<‘se partakes, there¬ 
fore, of the monosyllabic ebarncter of the (’biiiese, which occurs 
to break the numotoiiy of the llowiiig and euplumious native 
tongue. 

^J'he jihoiiology of the .Tajsiue.se diifeis con.sider.'ibly from that 
of tlie Ghine.sp. Boili consonants and vowels undergo clianges 
according to tlie varying jiositions in which they are placed, in a 
manner quite similar to such changes in the Indo-European 
languagea. Tliis never occurs in Chinese, The jironunciatioii of 
Chinese words which have been in<*orj»oratc<l wifli the Japaiie.se 
has been transfunned ; thus ‘‘>‘>Uro])olis,” is 

changed to Kiotn. The Cliiiiese 0 or Ynt-pun, 

“Japan,” is changed to Ailsa-jfoa, and is ju’onouiiced Nijrpnn. 

The Chinese books were iutroduc.iid into .lajian from H'lfuk-mi, 
-sm. in Corea, by Jl'o-nin, 3E. iZf a.h. 285. This scholar 
presented to the emjieror the llmuin, or Analects of Con¬ 
fucius, and the iieuji nwn, ‘T" ^3^ ‘ Writing of aThoiwaml 

Characters,* both oi'wliich are held in high esteem to the present 
day for educational purpose.s. Before tliis time the Jaimne.se 
used no written character, excepting a system of perpendieuhu- 
and horizontal lines, the meaning of winch is now lost. These 
were wdled Shin-ji, ,_or Divine characters. 

It was in the reign of Ozin, Sii'. that the (Chinese cha¬ 
racters began to be used in Japan. It was not until the early 
part of the eighth century that the katakana and hiraganja 
syllaborieB were invented. The kana (“ borrowed name ”) clia- 


raeters are so called because they renresent the sylkbles merely 
as our letters do simple sounds, ana in contradistinction to the 
other characters used, which express a meaning as well as a 
syllable. These latter are called manit (“ true name ”). The 
katakana cliaractcrs have been formed of portions of Chinese 
charactci^. Tliu.s, instead of writing ^ i, tlie portion /f only 
i.s taken from the .side (lata), and thi.s seives to represent the 
sound of tlie first syllable, i (ec) ; p is taken from 8^, or 
to stand for tlie .syllable ray and so on through the series of 
Ibi-ty-eight chui’aoter.s u hicli con.stitute tlie Japanese syllabary. 
The hiragana {hirahtna) are so called Jiecause they are the plain 
or common forms of the original Chinese written cursively, in 
an eleg.ant flowing style. The rajiidity disulayed iu their for¬ 
mation leads to abbreviations, and hence tne number of these 
repre.sentativcs of the syllable.? i.s very large. The whole syl¬ 
labary i.s called the I ro ha, or A B C, and is as follows :— 


1. 

JLitaknan. 

4 

Vaiuf. 

i 

25. 

Katakana. 

Value, 
i or* yi 

2. 

p 

ro 

2C. 


no 

X 


ha 

27. 


0 

4. 


ni 

28. 


ku 

.5. 


ho 1 

29. 


ya 

Vk 


he 

! 30. 

V 

ma 

7. 

y 

to 

31. 


ke 

8. 

-y 

Ui 

32. 

7 

fu 

9. 

V 

ri 

33. 

a 

ko 

10. 


mi 

34. 

X 

tye 

11. 


ni j 

35. 

r 

te 

12. 

7 

wo j 

3(5. 

r 

a 

i;i 

y 

wa 

37. 


sa 

14. 

ij 

ka 

38. 

A 

ki 

J5. 

=7 

yo 

39. 

d 

yii 

JO. 


ta 

40, 

7. 

mo 

17. 

\y 

re 

41. 

\ 

mi 

18. 

y 

so 

42. 

V 

sUi 

19. 


tsu 

43. 

X 

y‘- 

20. 

-f 

ne 

' 44. 

t 

hi 

21. 

ri- 

im 

45. 


1110 

22. 

y 

ra 

4(5. 

•t 

she 

23. 

u 

mu 

47. 

7. 

su 

21. 


It 

48. 

y 

’a 


Tbc syllaJ)ary is sometimes arranged in the following nuiniK'r, 
ill ten .seiie.*^. Thi.s is an arrangement probably introduced by 
the Buddliist jirie.st.s, wlm, from their knowledge of the original 
Bali of their .s<‘ri])tures, were acquainted with similar arrange¬ 
ments. See the wood-cut of them in the next column. 


1. 

a 

i 

u 

e 

1 0 

X 

ka 


kn 

ko 

{ ko 

3. 

,sa 

1 si (shi) 

su 

.SO 

so 

4. 

ta 

ti (tsi, chi) 

tU (tsu) 

te 

to 

5. 

iia 

ni 

nu 

lie 

no 

(i. 1 

ha 

, 1 

fu 

lie 

I ho 

7. ' 

ma 

; mi 

mu 

me 

1 mo 

8. ■ 

ya 

; yi i 

yu 

1 

1 

9- , 

m 

i n 1 

ru 

1 

1 ro 

10. 

wa 

, vvi 

; wu 

we 

1 wo 


The syllables of tlie 2iid, 3rd, 4th, and Cth of tliese series are 
modified by certain signs placed near them. These signs are 
(1) two dotsjf*’) on thejight-hand side of the character, called 
the iiigori, that “thickens” the sound of the letter to which it 
is attached; ka becomes ga; sa, m; ta, da; ha^ ha; and so on 
thi’oughout each series; (2) a small circle (”) in the same position 
as the dots changes ha into pa, hi into pi, fu into pu, hi into p^t 
and ho intopo. The yi, ye, and wu of Beries 8 and 10 are not 

♦ Originally, «a'. t Originally, we. 
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in use. They are dietiii^ished in the following table by being 
enclosed in a circle. 


K 

X 

-IN 


'H. 

•R 

V 


An 

n 

V 

♦f\ 







'Kl 


■K 

’1 




r 


K 

( 

d 


V 

aa/ 

< 


j 

V 

® 

A 

® 


'K 

- 

V 


u 



© 




Tbe sign of repetition is a simple dot (’), when a syllahle is 
to be rcneated, and this mark T ■{ ) when a whole word is to he 
repeated; (|) marks the lengthening of a vowel, and (o) to 
the right of the perpendicular line of characters show the end 
of a period or pause in the? sentence. A few other signs are to 
be found : for these, reference may he made to the puhlished 
gi’^mars of this language (ruh list at the end). 

The Japanese words arc written in vertical columns, coni- 
niencing on the right-hand side of the page, as is the case in 
Chinese. The pronunciation presents but little dillicnlty. The 
vowel-sounds are almost invariably short, sometimes extremely 
td led nd, as if written Jaittahivnri, but 
such a word a» katta should be pronounced nearly as it would be 
u in Italian, by dwelling on the first 8.: if- would be a eon- 
t^tion of katmirta {kat-ta). The consonants are like, the Eng- 
excepting /i,/, and r. G, when not at the beginning of 
y»^ord, is nasalized ; e. g., is pronounced as if written 

NagasaJd, Nangasaki. H is a slight aspiration, 
Md 18 hwsed through the teeth and lips; hi thus approaches 
rS ^ difficult. It is like the n of the Sanskrit, and when 
placed before i, it sounds almost like dri. It requires much 
with a native to utter it properly. 

.The pronunciation diflEers considerably in the various pro¬ 
vinces of the empire. In the West / takes the place of h, and w 
abts akd boi. div.—sup. 
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s not sharpened to $h% as in Yedo and its neighbourhood. The 
syllables tsi and run into chi and chuj and (foi and (hn into 
ji andju; si or shi also become/i, when it occurs as the second 
or third syllable in a word. The Japanese modif}' some syl¬ 
lables to prevent hiatus, and, in forming compounds, letters are 
elided. A crasis is produced in some instances ; e, g., U ari and 
to ari form tort; saJii age forms sasage; taka arm forms takama. 
Vowels are changed by a sort of attraction, as in Manchu; e. g., 
ochi-kochi for achUkochi. The vowel t of the syllables /it, tsi, slU, 
is very short indeed, like the Hebrew sheva (:). In many in¬ 
stances it is hardly heard at all ; e. g., hifo soimds nearly like 
shto; shiko, like shko; and the vowel u of ku, su {zu), and tsu 
{(hu) is dropped or made very short. The syllable mu in 
murm, “ horse,” is pronounced rn'ina, or simply ma. 

The second part of compound nouns, but not of comj^ound 
verbs, takes tlio nigori Examples;— hito, man,” hito-hito, 
“men”; sama, “sir,” “Mr.,”“gentlemen.” Conso¬ 
nants are frequently assimilated, as in the following :— motsii tc 
makes mof-tc; ivatsu sc, nuis-se; setsii-siiru, ses-siiru (pron. ses- 
sru). B and M are used iiicliflei eutly in some words, as Samurai 
or Sahiirai. 

Jai)anese words arc divided by native grammarians into na 
(name), nouns, kotnhn (word), attributives (verbs, &c.), and temi- 
iroha (i. c., tc, ni, v‘o, ha, or ira), particles of relation. The na 
are iminflected, the kutuba are inflected, and some of the leniwoha 
are also inflected. 

The noun is aft’ected in its relations with other nouns and 
with verbs by certain particles: nut, r/a, no, u'o, ni, for case- 
particles ; yori, kura, made, i/e, &c,, as post-positions ; 7no, to, &c., 
as conjunctive paiticles. All these are aflixed to the noun, or 
any word or words which may be considered as a noun sub- 
st'intive. 

Jf'a is lilt' iT‘presentative of the che, of the Chinese. It 
serves to isolate, the subject of the sentence. It serves a purpose 
similar to that of the. Gieek article to, or the German der, 
(lie, dets; it may often be translated, “as for ;” it has the force of 
a comma in stopping off a word or words ami setting them apart. 

(la is used for the noniin.'itivi' case sometimes, but freipiently 
for the gonilive iMirti<-le no, though it had a. more restricted use 
formerly. Its ])rojH!r use is not clearly defined ; it appears to 
signify ‘G)ut,” “indeed,” and thus has the power of cOsjorning 
and setting apart, as vui has. 

nuj marks the. object of the verb. 

The form of a simple sentence thus is :— 

subioit nbiecl verb 

_ _ _wa, ■’ wo,_, 

no is the regular genitival parlielo, implying imsession, origin, 
&c. 

ni means in, at, ami makes the dative case. 

ije means tnieardit, also at. 

yori mcmafrotn, and serves also to form the comparative of 
adjective.s. The ,Japanese say, “greater from me,” instead 
of “ greater than me,” or “ greater than I.” 

karff also mean.s “ from,” “ because of.” 

made means “upto,” “until;” e. g., mnknshikara ima made, 
“ from ancient times till now.” 

in is used as a stop between words, c9j)ecially in making enu¬ 
merations of objects, and it also is equivalent to that after 
certain verbs, as in English ; e. g., “I think that that will 
do;” korc de. yui to otuo, lit., ‘“that indeed good that I 
think.” 

mo signifies “ too,” “ also,” ami is also used in enumerations 
sometimes ; e. g., 7)ii(shi rnn, nnv 7110 , tori 7no, kedamono 
mo, mina kiimi no L'iuknri tartt }no7io, lit., insects, fish, 
bii“ds, Leasts, all God’s made, things (are). 

The plural of nouns is formed in various ways; by redupli¬ 
cation of tbe word, as hitndiito, “ men ; ” tokoro-dedioro, “places ; ” 
by adding mina, “ nil,” to the noun ; by suffixing domo, ret, or 
tnehi, e, g., inhi domo, “ stones nd'ina dmno, “ horses ; ” ?mrc ra, 
“we toiio tachi, “the masters,” “lords.” 

The t'rrh in Japanese has its origin in very simple roots, ending 
in e or i. It is frequently of but one syllable. The primal root 
rarely undergoes any change, but by a series of accretions it 
attains to its full development, and^ expresses numerous ^shades 

mperat.). Root ki or kiki, “to hear^kiku,kikimasu (pre „ 
ki^ita, kimnashta (perf.), kik6, kiMmashO (fut.), kike, 0 kikinasai 
(imper.). 

It will be observed that there are two forms for each tense; 

4 u 
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the simpler form is i>laced first, the second form is " honorific,” 
it is a polite form, tlie o whidi precedes the imperative is also 
honorific; ta is tJie perfect sufiix ; 0 is the future suffix; masu 
or mas is a polite addition, so also tmai or nasare. The verb to 
be is an; with its accretions it is gozarimasu, there is, I am, or 
it is,” (jozarimashita, " there was,” gozarimashd, “ there will be,” 
gozalte, “bein{^,” the gerundive; so also /cite, mite, “hearing, see¬ 
ing,” gozatta hita, mita, are particijdes. Verbs are made negative 
by the introduction of the particles na, nu, dzu, mai into the word, 
sometimes changing the primary root. Thus the root of the verb 
“ to do ” is ei (pron. its present is su or suru. In its negative 
forms the root si or shi is changed to ee. Bn. seems to be added 
to many simple roots as a complement; c. g., the root of him is 
ki, negative ko; of shvtiurii is sJiini, negative shina. 
suruj to do, I do, you do, &c. 
shitsy doing, or having dune, 
shita, did, or have done (past). 
shitarehaf since he did (cond.). 
shitaraba, if he hud done (hyp.), 
ehitard, he probably did. 
shitari, soim-tiines doing (fre'i.). 
ehi tare do, though he <Ud (ioncess.). 
shi iai, he wishes to do (desid.). 
shimasu, lie does fhonor.). 
ehiyo! do (iinpcr.), 
shinai, he do(^s not do. 

Negative foims : 

6€ nu, he does not do. 
se mndtt, he did not. 
seneba, if he does not. 
sc dzuba, should he not do. 
sciiedo^ though he do not. 
sede, seckrt, without doing. 
seha, sliould he do. 
semai, he will not do. 
thd, he will do. 
suru na, do not. 
sureba, if he does. 

suredo or sure domo, though he does. 

Adverbs are formed by affixing the particle ni to the attri¬ 
butive, For a complete analysis of these, ami, indeed, all the 
parts of speech, lloffinami’s Grammar may be consulted with 
advantage. 

Japanese Liternture is very extensive. It consists partly of 
native and partly of Chinese natur.alized literature. Aiiout the 
middle of tiie eighth century n collection of old ballads, under 
the title of Man yo shin, ^ or ^ Collection of 10,00( 

Leaves,' was issued in Chinese eliaructers. These were after¬ 
wards explained by plain hatahnut in the margin. Among the 
oldest books on histoi 7 and mythology are the Sen dai kv j'i hoii h\ 

, or ‘Original Record of Ancient Alfairs in 
the Olden Time,’ in ten volumes, hy^SVi//(»?( tola dal ji, a.d. fi20 
the Koji Id, ^ ‘Rook of Ancient Afluirs,’ in thre 

volumes, by Yasa Maro; and Kihon shoJd, 0 /JC S" o 
‘ The Japan Book,' in 1 wenty volumes, by Tonero Shin %uu am 
Yasii Maro, a.d. 720 ; ‘ The Book of History,’ Nippon 0 dai ich 
ran, Hsife-ss, or ‘Survey of the Kings uf Japan,' 
translated into French Ity Klaproth. On tlic ancient luiiguage 
the JYa mei shin, 'Japanese Names,’ in twenty vu 

lumes, by a famous poet who died a.d. 086 ; the Burn koto in 
bashi, 15 if®) ‘ Bridge to the Ancient Language; ’ tin 
Ga (jen shin ran, ^ ^ ' View of the Elegant Language,' 

a dictionary full of classical iiuotations ; and the TVa-ynn in 
Shiv'ori, t an immense Avork of a lexicographic character 

in sixty-four volumes. In addition to these, there arc immeroii! 
small Avorks, liand- and school-dictionaries of tlie liinguage, col¬ 
lections of old, classical, jioetical, anil busini'.ss ])hrases. 

Modem Japanese literature dates from the ICtli century, .am’ 
includes poetry, philosoidiy, history, and hdks IcUres/ The 
l)oets are numerous, but the pieces are fragmentary. They 
consist principally of odes and short stanzas or couplets. They 
jippeai' to have no epic poems. A single poetical idea, neatly 
expressed, is all that the Japanese poet attempts. The praises 
of his beautiful land, its mountains and streams, the varying 
seasons and charming flowers, are his delight. Mr. F. 
Dicluns has rendered into English the Hlyaka nin ishshiu, oi 
‘ Stanzas from the Hundred Poets: ’ a hundred lyrical odes. 
These are in the old language; and although as common ai 


lousehold words in Japan, they are admired rather for the 
quaintness, antiqidty, and rhythm of the language than for the 
meaning, which few indeed can comprehend. 

The philosophy of the Japanese is basecl on that of Confucius. 
It upholds that sage’s doctrines relative to the duties of men to 
each other. Humanity, jirudence, justice, and fidelity, with 
decorum or humility us the centie-point, form the circle of tlieir 
nioraks, and which are to be cultivated ])eforc everything. 
Buddhist and Tauist schools of philosophy also exist, and also 
the politico-moral system called Shintoism, which is a sort of 
hero-worship, the remain.s of a primitive superstition bound up 
Avith the traditions of the origin of the royal house. Standard 
Avorh.s on these subjects exist. 

'flic histories are legion. Old tales of wars and Avarriors tinge 
the story of the past with mystery and legendary lore. Tlie 
ciA’il Avars of lati-r times are a prolific source of hi.storical lite¬ 
rature. Recently, Avithin the last half-century, many Ayriters 
of note have arisen, who have collected matter for history, 
jind who have studied ciitically ancient poetry and romance. 
Among these Mvto ori, stands pre-eminent; also the 

aullior of the Nihon (jimi shi, 0 i. a., 'The Extra- 

otlicial llistoiy of .fajian.’ The poet Mnto ori has analysed the 
elassical texts, and fui iiislied critical notes and grammatical rules 
of great value. In the Nihon (jwai shi the history of feudal 
lime.s, and of the civil w'ars of ilic middle ages of Japanese his¬ 
tory, is given. 

Books of travel ai'c not iincommon, and accounts of the neigh- 
houring islands of Yezo, Krafto (Sagalien), Riu-kiu (Loochoo), 
and tlie connliies of (loreu and China, are to he fmind. In the 
arts, in many of which the Japanese excel, there are hooks de- 
scrii>tivc of the materials and the methods of manufacture of 
porcelain, silken fabrics, iron-ware, lac(iucr, &c., A\T.tli explana¬ 
tions of mining, smelting, and refining metals. Engraving, 
])aintjng, and printing, (ispecially printing in colours and sten¬ 
cilling, they have carric'd to great perfection. There are illus¬ 
trated books on all these subjects. Their educational literature 
is admirable. The scliool-books are compact and Avcdl arranged, 
and those for young pn})ils and girls are i>rolusely illustrated. 
Japan pos-sesse-s also a periodical literature : ])lay8 and novels 
are issued sometimes in this Avay piecemeal. IseAVspapers are 
beginning to groAv up. Novels aiid tales are very numerous. A 
splendid Avork on Biblic)gra}>by is the Gun sho ichi ran, »» 
in six volumes, containing analyses of the works men¬ 
tioned. 

(Works on the language which can be recommended arc : 
Dr. J. J. Hoffmann’s Grammar, Leyden, 1868; tAvo others, by 
W. G. Aston, M.A.—one of the Written Language and another 
of the Spoken Language, 3rd edition, London, 1H72 ; IHctionnrii 
by Dr. Hepburn, :2nd edition, Sliangai, 1872 ; this is the best 
ever publislicd of the liingunge. M. Leon Page^ has edited the 
Jesuits’ Dictionary (d' hvo centuries ago ; this is in French, 
r.-iris, 1866-7.) 

.lAQUE, or JA(Rx, a short coat with slecA^es, Avorn over the 
hauberk by knights Avhcu fully armed : Avhence the modern 
picket, originally it AA’as a plain leathern vest, buttoned over 
cliaiu mail, probably to screen it from the sun’s rays, which at 
limes rendered armour almost unendurable ; but, later, it was 
made to reach tlie knees, and aa’-as stuffed, padded, and quilted, 
like pourpoint Avork. Still later, the buff jerkin of the Common- 
Avealth soldiers Avas lenned a jack. French Avriters define a 
Jaqnc as a tight-fitting leatJieni vest, covered with ring-raaik 
About the time, of Henry VI. a Jcvxrant Jague Avas Avorn in 
blnghind, AA'hicli Avas formed of small steel scales, covered AA’ith 
silk orA’elvet, and bound together by gold rivets. 

JAQUEMAHT (French, from Jaqne and markl, a hammer), a 
figure, of an armed man put outside a toAver to strike with a mallet 
the liour on tin* clock bell. Toaa’ii or church clocks with Jaqufi- 
maits .ni-e still frequent in the north of France and Belmuni. In 
Engl,'ind, similar tigures Avere called ‘Jack o’ tJu Clock’ (Sihoks- 
lien*, Richard II., act v., sc. 3), or simply Jacks (Richara HL, 
act iv., sc. 2). A once-famous clock, with automaton Jacks, 
stood in the toAver of wSt. Dunstan’s church, Fleet-street, London, 
till the church was pulled doAvn (1830), when the clock and 
Jacks Avere purchased by the late Marquis of Hertford, and rc- 
erected in the grounds of his villa in the Regent’s Park, where 
they still duly strike the hours and quarters. 

JABDINE CASE, a famous inquiry conducted before the 
Presbytery of Scotland, and treated in works on Forensic 
Medicine as bearing specially on the questions of duration of 
pregnancy and legitimacy. . . 
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JAVELIN (fifferdy, pilmi), the heavy spear carried hy Roman 
soldiers, and used for thrusting or throwing. Every Roman 
soldier carried two such javelins, hut used his sword after having 
cast one at an enemy, retaining the second for use a^iiist horse- 
men, or to repel a liostile charge. The shaft of the Roman jave¬ 
lin was 4^ feet long ; it had a large and sometimes barbed or 
jagged head, and measured altogetlier fi feet 9 indies in length. 

JEAN, tt twilled cotton fabric, usiiidly striped, use<l for stays 
and other purposes ; if so woven as to pri'aeiit a smooth glossy 
appearance, it is called satin jean. 

JERKED BEEF, a corruption of cJmrqui, the South American 
name for sun-dried strips of beef. Cut from cattle slaughtered 
when in good condition, it will keep almost any length of time 
in the dry climate of Chili and Buenos Ayres. ' Some kinds are 
treated with salt or brine before drying. Large quantities an* 
sent to Cuba, where it is cooked for the negro slaves. 

JERUSALEM, ORDER OF ST. JOHN OF [Hospitatj.ebs, 
E.C. vol. iv. col. 738]. 

JESSANT, in Heraldry, issuing from, rising or springing out 
of, as lloAvera from out of the. ground. When a dimii-lion or 
other animal is represented as rising from Hu* upper line of an 
ordinary, or from the bottom linci of a iiidd, it is .said be 
issiiant; the two tenns are frequently used as though .synony¬ 
mous, but it is more correct to describe tluwer.s us animals 

as imifinL 

JESSE, in Falconry, the short leathern strap with bells fastened 
round a hawk’.s leg, and to wliicli the falconer’s leash was attached. 
These straps an* sometimes employed in licmldie, blu/.oniiig, 
when the shield is .said to he kaseiL The late Lord Llanovm* 
hore on his shield a hawk’s bells and jesso on a chevron. 

JESSE, TREK OF, in Ecclesiastical Art, the emblematical 
representation of the genealogy of Christ. Its usual form is that 
of a tree which, rising out of tlie .side of Jesse, who is nicunibent 
on the ground,—in alhi-sion to the Root of Jesse,” Isuiafi xi. 
1, lU,—spreads into flowing foliated branches, on which are 
figured the chief personages in l.iie Evangelists’ pedigree of llie 
Sariour, on the topmost branch being the child Jesus, mually in 
the arms of his Mother. Mention is made of a Jesse Tree having 
been brought to England by Hugo de Flori, Abbot of ,St. Augus¬ 
tine’s, Canterbury, as early n.s 1097. This u ''-- a brass candela- 
brum, with penclent sconces. Je.sse Tree.* were also worked in 
embroidery on dorsals, and other articles of chundi furniture ; 
carved on wood, ivory, or stone (as on the revedosof Christ Church, 
Hampshire), and painted on glas.s. Jesse windows, indeed, were 
the most conspicuous and sjilundid of these represe.ntutions; 
several still remain in France, and iu our own country tln*y 
occur, more or less perfect, at St. Cuthbcrt’.s, Wells; Lhinrhaidr, 
Denbighshire; St. Ceorge’s, Hanover-sciiiare, London (ol’ re¬ 
cent erection) ; and at Winchester College. The niosl ludc- 
hrated e.xample is at Dorchester Church, Oxfordshire, where tin* 
stone framework of the large four-light north window of the 
chancel forms an elahornte Jcs.se Tree, the trunk .serving .as the 
centre inullion, and the branches, which are ornaniented witli 
foliage throughout, forming the tracery. The tigures, whie.h are 
l)laced at each intersection of a inullion, are both male and 
female, some crowned, others having wings, and all canying 
labels, on which their names appear to have been painted. 'J'lie 
crowning figure.s of Christ and the Madonna Inive been muti¬ 
lated. 

JESUITS’BARK, DROPS, AND POAVDER, the I . ruviun 
or cinchona bark, and its preparations, m named iiunu the fact 
that the Jesuit father de Lugo first took the hark to Koine, and 
there .sold it as a lucrative article of cominercc. 

.. JET MANUFACTURES [Co.vl, E. C., Nat. Hist. Div., vol. 
ii. col. 10 ; Jet, ibid., vol. iii. col. 303J. Jet is believed to have, 
been worked into ornaiiieiital forms at or near Whitby on the 
Yorkshire coast as far back a.s the Roman times, and through¬ 
out the Middle Ages. Later the manufacture declined, hut it 
was revived in 1800, and has heen gradually increiising since. 
The Yorksliire jet miners carefully search the .slaty rocks of Uie 
U['per lias shale, and pick out the jet from between the lamina- 
the best kind in the lower beds, the inferior in the upper. 
Aljout 250 persons are employed in the seai’ch, and about 0.50 at 
AVhitby m working up tlie‘material; the total manufactured 
value being estimated at about 125,000?. annually. The Bir- 
miugham jewellers finish some of the best work, after rough 
cutting at Whitby. The jet can bo worked with cutting tools 
mr shaping, carving, tuining, &c. into earrings, necklaces, 
brooches, bracelets, chains, small boxes, chinmey ornaments, &c.; 
but it requires care on account of the brittle nature of the sub¬ 
stance. A Jet Exhibition was held at Whitby in 1864; and jet 


ornaments were largely displayed at the International Exhibi¬ 
tion in 1872. The French and Spanish jet is mostly worked up 
into rosaries, crosses, and mourning jewellery. 

Artificial or imitative jet is now made of ebonite and vulcanite; 
of black glass; of wood powder, blacked, moulded, and hard¬ 
ened ; and of paper puli), blocked, rolled into sheets, cut up, 
ground on sheets, blacked, and polished. The waste dust, from 
this last-named process, is mi.ved with cement, and formed into 
brooches, &c., xviiiU*. in llie plastic slate. 

JET-PUMP. The jet-pumj) is a simple and interesting form 
of pump, in wliich the work accumulated in a jet of water issu- 
I iiig under ]»re.ssurc from a ivsorvoii' is caii.sed to he expended in 
I raising another body of water from a lower level. The principle 
: on which the jet-pump acts is not difficult to understand. If 
! xvater issues through a cylindrical ajutage iu the side of a rcser- 
j voir, a vena conlracta is formed immediately within the orifice, 
i and the velocity of the water at the eontmeted vein is much 
I higher than at the external orifice a b. At n h the intensity of 
I lh(* pres-sure in the fluid vein is equal to tlie atmospheric pres- 
j sure ; but at the contracted vein, in consequence of the greater 
velocity uf the water there, the pressure is less than the atuio- 
! .qiheric i»ressure by an amount eipial to the pressure correspond- 
j ingto I h. If, thcrefoiv, a vortical pipe, ho in.serted in the orifice 



I at r, dipping at d into a vessel of water, the fluid will rise in 
the pipe to a height c d = -f h. If c d is less than | h, then the 
[ fluid will rise into the orifice and be discharged with the jet. 

1 1 f the mouthpiece is conoidal and divergent, the pressure at r, is 
j still less, and the work luauimnlated in the issuing jet may be 
j mon* completely e.xpended in pumping the water, 
j The jet-pump in its simplest form consi.sf.s of a wooden or 
metal rectangular mouthpiece, wdiieh generally contracts some¬ 
what in area at first, and afterwards diverges. At the narrow¬ 
est part, where the vi locily of the water is highest, an open¬ 
ing is made in the form of a narrow slit, whicli coinrauicates 
hy a pi]ie with the water to be jiumped. When a stream of 
water under sntticient ])ri‘ssure is allowed to issue through the 
month])iece, the water to be jiumjied is drawn in through the 
.suction pipi*. In the nioie perfect forms of the jet-jnimp the 
orifice for admitting the water to be ])inupefl eurruunds the jet 
concentrically, and heyoiul the jet the mouthpiece expands gra¬ 
dually, so as to form a long colloidal sj)ace, in which the velocity 
acquired by the water is again slowly and gradually jiarted with, 
and the prc.ssure lost in gi\'ing the velocity is regained. Such a 
jnniip, designed by Mr. Iteynolds, of the Don Works utShettield, 
was described and figured iu ‘ Engineering,’ vul. iv. p. 407, 
The jet was formed l)y w’ttter supplied under a head of 240 feet, 
and it pumped w ater from a de]>th of 1J feet. These pumps are 
said to have an efliciency of 72])er cent,, and, from the care taken 
in their design to prevent any shocks or sudden changes of velocity 
in the water, such an efliciency seems hy no means unlikely. 

When in plua? of a je.t of water a jet of steam i.s used, the 
action is very nearly the .same, and the instrument then hecomes 
the Uiffard injector, iiow^ so well known as a form of pumping 
apparatus for feeding boilers. In the Ctiffaixl injector the issuing 
jet of steam condenses on tluj water wdiich it pumps, but in other 
respects the action is identical with tliat of tlie jet-pump. The 
same instrument, when applied to replace the ai^ump of a 
steam-engine,’ becomes the Ejector Condenser fCciNDENBER, 
E. 0. S. col. 6091. 

JETTY, or JuTTY, in Architectimj, a portion of a building 
which projects beyond the main structure; any overhanging 
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erection. In this aense, tbe word was in general use 
down to the middle of the seventeenth century; it being applied 
indifferently to a pent house, an angle turret, the overhanging 
upper stoiy of an old half-timber house, a comice, or even a wall 
coping. Florio (1698) gives as the et^uivalent of sporto,“aporch, 
a bay-window or out-butting, ovieitie of a house, that jetties out 
farther tlum anv other part of the house.” Shakspere uses the 
word jutty in the genend sense of overhanging, as in Henry V., 
act iii., sc. 1 

“ Let the brow o’erwhelm it, 

Ah fearfully as does a galled rock 
O’orhang and jutty his confounded base, 

Swilled with the wild and wasteful ocean.” 

But in Macbeth (act i., sc. 6) he employs the term in its tecliniortl 
signification 

“ This guest of summer, j 

The temple-haunting martlet, does approve, 

By his lov’d mansionr}-, that the heaven’s breath 
Smells wooinglj; here: no jutty, frieze, 

Buttress, nor coigne of vantage, but this bird 
Hath made bis pendent bed.” 

In the old laws of the City of London (tern]). Edward L, &c.) | 
it was directed that “ the penthouses and jetties of houses shall 
be BO high that folks on horseback may ride beneath them, and 
that they sJiall be of the height of nine feet, at the vciry least; 
and that all others shall Ije Ibrtlnvith rc.'irranged within forty j 
days, under a penalty of forty shillings, unto tht- use of the 
Sheriffs” (‘ Liber Albus,’ 237, 250, 290). 

In civil engineering the word jetty is frequently n-sed a.s .syno¬ 
nymous with pier piER, E.C. vol. vi. col. 816], but it is 
more commonly confined to a short timber landing-place. 

JEWELLEKY JE. C. vol. iv. col. 1014]. The distinction 
between gem-iewellery and metal-jewellery is not well observed 
in English technology. The same term is applied to the co.stly 
necklace of dianioiids or sapphires and to penny gilt onuunents. 
Tlic French make abetter distinction, into loaillerk and bijouteru, 
[BiJorTERTE, E. C. S. col. 289.] When tlie gold, whether solid 
or i>iated, in not to be exiiused to hard usage, it is generally 
coloured, in one or other of three ways:—(1.) The surface is 
coated with amalgam and gildeis’ -wax, heated over a wood 
fire, cleansed with a scratcli brusli dipped in vinegar, and 
Imrnislied. (2.) After being toudied with a strong .sidution of 
verdigris and vinegar, it is wiisbed, heated, jdunged liot int<i 
water, washed with vinegar, soured with n(jiiaforti.s, w-adied with 
Avater, dried, and buniished. (3.) The first ji])jilicatiq)i is Avitli a 
mixture of Inematitc, alum, salt, and vinegar; followed by 
iieating, scratch-bnish rubbing with vinegar, and biirnisbing. 
These impari three different degriics of dejitli to the gold colour. 
It has been found that if /ine. be used as alloy, instead of silver 
or copjier, jewtdlers’ gold is inq)rovetl two carats in appearance, 
and is in tins form n.sed for pencil'ea.se.s, tJiimble.'-, and lockets ; 
but it is subject to a galvanic acti(jn rvliereby tlie metal is liable 
to Itecome disintegrated.^ 

Biimingham, in addition to the cheapest kinds, norv produce.s 
more jewelleiy of a superior quality than as the e,a.se a feAv yeans 
ago : probably half the jewellery now exposed in London shops 


is of Birmingham make. Three classes of manufacturers remain 
pretty nearly distinct; viz., the makers of the heat jeWcllerj', 

! toys,’ or ‘ trinkets.' So meat has been the advance in cheap- 
! ness of late years, in the third class of work, that a tiny electro- 
i gilt volume, with hinges and clasps, containing photographs of 
the Prince and Princess of Wales, is sold wholesale at the rate 
of sixpence per dozen. Steam power and machineiy ore em- 
, ployed in little except inakiim gold chains, of which the links 
are shaped and bent by machine from gold strips and wire. 

' From 70U0 to 8(K)0 jcAvellcrs, jewel-case makers, silversmiths, 

' gem cutter-s, lapidaries, gold wire draAvers, die sinkers, electro- 
]»laters, chasers, and black ornaimuit makers, are engaged in the 
trade in Birmingham, using up gold and .silver to the v'alue of 
7(X),(X)0l. to 800,()(K)/. annually. Nearly all tbe makers are small 
masters, employing from five to fifty hands each. 

JEWllY, in our old cities, the locality set apart for the resi¬ 
dence of the Jews. In London, the centml Jewish district was 
the street called Old Jewiw, running from the north side of 
Clieupside to Lothbury, Avliere, according to StoAV (‘Survey,’ 
Thom’s ed., p. 105), they Averc lodged in the reign of William 1 , 
Avho “ fimt brought them from Kouen to inhabit there.” Hence, 
they Avere considered to be nnder royal protection, and in their 
case it Avas held (22 Ilenrv III.) that an attachment could “not 
be served bv the Sherifl’, but only by the Constable of the Tower 
of London.” (‘Liber Albus,’ 87.) Hoav little their position served 
to protect them from either the popular violence or regal rapacity 
in this or any other of the large cities of England, may be seen 
under Jeavb, E.C. vol. iv. col. 1019. 

JIB; JIB-BOOM. The jti, on shipboard, is a triangular 
sail in front of the foremast. In small vessels it has the boAV- 
sprit for a base ; but in those of larger build, it is based ujion 
tM.jilhbonin, an c.vlcuBinn of the bowsprit. 

JIMMEL, OIMMEL, or (UMBAL KINO, a duplex jointed 
ring, given as a love token or betrotlial ring. From passages in 
Oryden’H‘Don Sebastian,’Herrick’s ‘Jimmal King, or True Love 
Token,’ in the ‘ lle.'^perides/ and elsewhere, it Avould appear that 
; the hinge Avas commonly made in the form of a heart, clasped 
hands, or a true Ioa'c knot, and that the tAvo circlets coubl be 
separated at the hinge, so that one could be aa’Citi by each of the 
betrothed, the ring worn by each having engraved on it the name 
I of the other, Jimmel rndjimvicr are given as provincial Avords 
for “a jointed hinge,” and Shakspere speaks of a “riimmel 6ii”in 
the sense of a double bit (King Henry V., act iv!, sc. 2). The 
I AYoitl in its various forms is, no doubt, a corruption from gemellus, 
tAviii. Duplex rings, Avitb (’hristiaii monograms, occur as early 
! a.s the thiru or Ibuith century, and tJiey are found in the form of 
I “ love rings" throughout tlie middle ages. One of the differ- 
1 ences of the arms of Neville of llahv is a jiinniel ring (two 
' aimuleto interlaced), gules, charged on the saltire, argent. (Brand, 

; Pop. Anf,, vol. ii. ; Arclmologia, vol. xiA^ ; AvcIksoI, Journal, 
vols. xxvi. and xxviii.; Kay ; Halliwell; Walcott; King, &c.) 

JODEL, JODELN, among the SAviss and Tyrolese, a mode 
of singing or articulation in the falsetto or head voice, generally 
as a kind of chorus, and on two or three syllables only. 


END OF PART It. 
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J OINER, tlie name given hy ]\Ir. Ransome to an eflective wood¬ 
working machine introduced in 187J. It will perform the 
operations of sawing, planing, moulding, grooving, tongiieing, 
rebating, single tenoning, double tenoning, and beading, on jdanlo^i 
rip to nine indies in width. This is done by a combination of 
steam-worked tools, varying in .diape and mode of action ; in 
moiit cases the wood is {‘ed into the machine under the tool. 

JOINT STOCK BANKS. The great bubble year, 1720, i.s 
never mentioned oven at thi.s distance of time without recalling 
to the mind a hundred strange adventures variously mingled 
with tragedy and comedy that expose our common nature in a 
thousand extravagant traits to criticism, ])ity, laughter, and con¬ 
tempt. Very similar are the associations coBed up by the Black 
Priday of IStlfi and the snccessioii of events in the world of 
speculative dealings whidi followed through the remainder of j 
tliat year and the tirst half of the year 18(17. Among the most, i 
extraordinary of these events perhaps was the fall of Joint Stock 
Banks as tlie result of coiisuiracy or the elfect even of u series of ! 
blows hy a single hand. l\)i‘ it i.s now known that one indi- j 
vidiial was successful by his own persevering elforts in de.stroying i 
at least one sound concern of that kind, somewhat recent no ’ 
doubt in origin, but, it is believed, an honest, well-founde<i, and 
thriving bank. His operation chiefly consisted in ofleriiig to 
seU the share.s of this bank at an nndei- price. Every day be 
continued his offers, but always at a diminishing price. (Confi¬ 
dence had ali’cady been so shaken hy the fall of Overeiid ami 
Gurney, that people were afraid to go about their business in 
their usual way lest their very footfall should shake down about 
their ears any one of these unsuspected institutions. The 
man indicated was equal to his time. Actual shareholder.s 
hastened to sell, indeed soon hurried headlong to ruin their 
property, and of course? succeeded in completing what the other 
had begun; they indeed at their own cost, Imt he, without having 
ever held a single share of his own or any othei-s with wliich lie 
could have fulfilled his oiler to sell. Nay more, a.s his offers 
were followed continually by a fall in the price of the shares 
offered, his buyers, instead of asking him to deliver an article 
so suspected as he had made it, would pay him the difference 
between the selling price and the fall, and so pay him for his 
villany. More usually, however, this achievement was accom¬ 
plished by the agreement of numbers, but still in the same w’ay. 
One of the most thriving of the London Banks now existing was 
marked out by a crew of this kind for destruction. It w'a.s one 
of a series, some of the case.s which preceded it iii the order of 
time having succumbed before the attack. The able managin’ 
heard of what was intended, and took precautions which in sucli 
a condition of the share market and the public mind do him 
mfinite credit, and made him by the result u public benefactor. 
He called together his directors, laid his private information 
before them, and put it to them whether they meant to stand by 
the bank. He saw he could trust them. He got them, every 
one or them, to go into the market and meet the conspiracy by 
accepting all the offers to sell shares in their bank. Oners iiiul- 
wplied, but never exceeded the readiness to accept. At length , 
arts and SOI. DIV,—SUP. I 
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j the day to complete the sale,-, by a transfer of sliarcs arrived, and 
j the seller-s were without a siugb^ sbaiv to meet their engagements. 

The juice iiieauwliile after fulling very low began to rise, and 
I liad risen very high by the time to comjilele came round, and 
j the men who had intended destruction and ruin elsewhere were 
I themselve.-« sevi're sufferers, and many of them ruined, by the 
payment of differences. 

No wonder that Parliament .should take notice of this un- 
I hallowed trallic in liumnn .suflt'iing and jiublie calamity. In the 
j mouth of June, 1867, an Act (30 Viet. c. 29) received the royal 
I a.s.seiit which declares null and void any contract or agreement 
for tlie .sale or pretended .sale of shares or any similar intere.st in 
any joint stock hank whicli did not cuiitaiii the numbers of the 
saiil shares in the regi.ster, or where no register or numbers 
exi.ste(i Hie names of the person or jiersons in whom such interest 
at the time stood vested lu llii' books of the luink. The insertion 
of fictitious names or iiuuibers in .such a contract is nnulc a mis¬ 
demeanour. It is the ojiinion at presi.uit jirevalent that hy this 
Act .such institutions are ju’otec.ted from tlie villanons attempts 
that have been recounted from tlie history of sjieculation in the 
years 18CC and 18(57. 

, ‘ JOINT BTOUK COMPANIES [Public Companies, 

■ E. (’. S.l. 

JOISTS fC.uiPENTiU’, E. C. vol, ii. eol. 621]. 

JOLLY BOAT (from the l)utcli jol, a yawl or skiff), a yawd or 
small but broad and heavy ship's boat, used for carrying the crew, 
to and from the shore, the conveyance of stores, provisions, &c. 

, JOUCJS, JUOGES, or JOGOTS (French jawr/, from the Latin 
Ijufjiun, a yoke), an iron collar formerly used in Scotland in tlie 
I juinishment of the jiillory. The jougs was an iron ring or flat 
, collar made with a liiiigi' so as to opiui in order to jilace it 
j around the culjirit’s neck, wdien it was fa.steiied with a jiadlock. 

I Usually it was suspended hy a .short cliaiii from the wall or a 
i iio.st at the eluirch or jirison door, oi-iiiurket-eross, or other place 
I of juiblic resort. The offi.uider stood on a block of wood or 
stone for a time varying according to tlie character of bis offence. 
Ecclesiastical delinquents were sometimes condemned to stand 
“ ane whole sabbath day in the joggis.” About the close of the 
last century the jougs were desc.i-ibed as reinaiiiiiig strongly fixed 
to the wail of Marykirk church, Kincardineshire ; still later 
there Avas a pair at the gate of Duddingston churchyard, near 
Edinburgh; and one at the door of the old Jail, Glasgow. 
Wilson (‘Arclueology of Scotland/ p. 691) gives an eiigraving 
of a pair, the proj^erty of Sir William Jardiiie, found in the 
trunk of an old ash tree, jirohably a churchyard tree, at Ajiple- 
gartli, Dumfriesshire. (Jamieson ; Brand ; Notes and Queries, 
1st series, vols. x. and xii.) 

JOUST [Tournament, E. C. vol. viii. col. 293). 

JUBILEE, a festival year amongst the Jews, of Mosaic insti¬ 
tution, and of an “ entirely sacred " character, derived its name 
from the Hebrew joifcZ, the blast of a trumpet, and was so called 
because it was proclaimed with the sound of trumpets “through¬ 
out all the land.'^ The year of Jubilee occurred once in eveiy 
half-century, marking tlie close of every period of “seven 

4 U'^ 
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sabbaths of years," or “ seven times seven years,” and dated 
its commencement from the Day of Atonement. It was 
enacted that in this year all property which had been alienated, 
no matter how oftwi or from what cause, should revert to its 
original masters, in onler to preserve to the several tribes, 
families, and individuals of the nation the inheritances primarily 
apportioned to tliem. All lands were bought and sold Rubject to 
this condition. Indeed the hind itself was never bought and sold, 
the true object of purchoKo being the usufruct of the soil of an 
estate which could under no circumstances remain in alien hands 
beyond a vuLr.imim period of forty-ninc|yearB. The absolute pro¬ 
prietary of t he .Soil l esii'd in God only ; “ the whole eouiitiy,” 
says Philo, “was called the ])oasessioii of God, and it was im¬ 
pious for any one else to be ri.'coided as the masters of the 
possessions of God.” House jjropcity was subject to the wime 
law as lamled estates ; e.'icept that dwelling-houses in walled 
touTifl could be redeemed only within a year from their time of 
sale—unless when the owner was a Levite, in wliicli case, amongst 
other immunities, he enjoyed the ^uivilege ol’ redemption un¬ 
fettered by conditions of tinu;—afti.-r wliich ])eriod they became 
the absolute property of the buAer, iina(lecti-d hy tlie year of 
Jubilee. Any fields ^^hich liad been consecrated l)y a vow, and 
60 placed in the class of olferiiigs to God, wore excluded from 
the operation of the law of Jubilee, on the ])riiiciple that it was 
contiary to (he divine law that any tiling wliich liad been olfered 
to God slinuld over, by lapse of time, become again jirofaue. Tlie 
projteriy of a Hebrew in the person of another Hebrew was 
also tonniiittble by the ytar of Jubilee; at which time also a 
Hebrew servant of a sojourner or stranger in the land was 
entitled, if not jirevioiisly redeemed, to his free discharge. This 
great Rocial an<l economic charter of ilie Jews naturally jiassed 
as a symbol into other spheres of thought; and the projthel 
Isaiah elevates and develops its moaning Avhen lii^ speaks of 
prochiiming “the acngitahlc year of the Lord” (Ixi. 2), apa.ssagc 
whiclj, with its preceding context, Uhrist emphatically applied to 
Himself, us the herald of a spiritual Jubilee, wlieii He read it on 
the sabbatli in the synagogue at Nazaretli (Luke iv. l(i—21). 
Almost from its very introduction the figure took deep root 
and threiv forth wide-,s]ireudi]ig brandies in the Christian 
Byateni; and its jioetic allinities have been constantly turned to 
advantage hy the Christian muse. 

Tlie word Jubilee has acipiired a peculiar and technical .signifi¬ 
cation in the Chtirch of Home, where it is defined as a “ ])lenary 
indulgence in its most ample form, grunted at ilillereiit jieriods 
by the sovereign pontiff to those who, either residing in the city 
of Home, or visiting if, ]terfonii there the visitations of the 
churches and other iirescribed works of piety, ])rayer, fasting, 
and aluis-deed.s, with eonfessiou and coinnmnion, which are 
always enjoined for the giving of these indiilgiuices, in order to 
facilitate the’ return of sinners to God hy the last-mentioned 
exercise of religion.” The “conditions for gaining the Jubilee,” 
imposed uiion the faithful of ccmnliies remote from Home, were 
/jet forth as follow.s in a ‘Lenten Tmiulf, and Proclamation’ 
issued by the late Cardinal Wiseman on the 2nd of February, 
1858:—“ (1) A contrite and siiu'-eie coiil'e.ssion of sin, and sacra- 
meulnl absolution. (2) Tlie wortliy and devout receiving of tlie 
blessed Eucharist. (8) A visit to tliree churches, or three; visits 
to mjLa. (4) At each visit to jiray lor a sliort s]>ace for the 
exaltation and prosperity of lioJy niotlier Church, and of the 
apostolic see ; for tlie uprooting of heresy, and for the peace and 
concord of Christian prince,s, and the peace and unity of the 
whole Christian jieople. (.5) To give first an alms to the poor, 
and second, to contriimte towards ‘ the propagation of the faith,’ 
for which distinct object an alms-chest, legildy labelled, and 
pointed out by the luiest reading this pastoral, shall be set aside 
m each churcli. ((>) To licst one. day. On observanco of these, 
conditions, the Holy Father grants the mo.st plenary indulgence, 
in form of Jubilee, apjdicame to the fuithml depaited.” The 
pope claims to exercise this power of reniissioii in hi.s cliaracter 
of dispenser of the spiritual treasures ol' the Clmrcli, wdiich con¬ 
sist of the superabundant merit of Jesus Christ and the w'hole 
body of the Saints. 

JUJUBES, confections made, from the fniit of the Zixyjihus 
vulgaris and Zizyphua jujuba. The fruit, about the size of small 
plums, is preserved or candied in sugar. Most of the so-called 
jujubes made and sold cheaply in England arc merely dried 
mucilage, sweetened and flavoured, 

JULEr, a clear, sweet, liquid medicine, as originally used in 
Persia, where jukh means a sweet portion. The word has in 
this sense been superseded hy the teim mixture, hut is now u.«ed 
for some “ American drinks.’’ 


JUMPER, in mining and quarrying, a large borer, tipped at 
each end with steel, like chisel bits ; it is worked by the hand, 
to make holes in stone or hard rock. 

JUMPING fLKAriNO, E. C. S.]. 

JUNK, on shipboard, is the seamen’s name for barrelled salt 
meat. The beef is mostlypacked in tierces of 304 lb. each, or in 
barrels of 208 lb. each. The salting or curing of beef for the 
navy is mostly elfecti'd at the Government Victualling Yard, 
Deptfoi-d. The pork is ehielly cured in Ireland. 

Junk, is also the name for a Chinese ship^ used both in war 
and in commerce. It is a three-masted vessel with a high fore¬ 
castle and poop, clumsy iu build and slow in movement. 

JURISPRUDENCE, MED1(.1AL, the some as Forensic Medi¬ 
cine ; the .science that treats of the api>lication of medical know¬ 
ledge to legal purpo.si's. 

JURY MAST, on shipboard, a spar set up as a temporary 
suhslitute for a mast destroyed hy u storm or other disaster. 

JUTE MANUFACTURE. This branch of industry lias 
witliin tlie last few years advanced more rapidly than any other 
connected wdth textile manufactures ; puitly in supplementing, 
paiily in siiperaeding, the use of other hbres. 

Jute is the fibre ot two Imliaii plants, the ishunil, or Corchorus 
capsulariii, and the chonok, or Corchoriis olitorhus. Both grow 
hu-gely in Bengal. The fibre constitutes the inner bark of the 
slalk, and is .soniclinies obtained twelve or fifteen feet in lengtli. 
The cnltiuv «>f the ]>laut is simple and easy, the growth rapid, 
and the crop i>er acre, liirge. The plants, when cut down close 
to thii roots, are at once Rubjected to the first manufacturing pro¬ 
cess. The separation of tlie filire is effected hy water-retting or 
rotting (a process ex])laine.(L in Flax, voL iv. col. 108 ; and 
E. C. IS., col. 1018). I’he bark .sepaiuteH easily from the boon 
or core, and subdivides into fine silky fibres, the jute of com¬ 
merce. As the fibres are gisiierully much longer than those of 
flax 01 * hemp, they reijuire to he cut into piece-s about three feet 
in length. When intended for exportation to Europe or America, 
it is ])acked in bales of 800 lb. to 400 lb. each, iu cloth WTUpper.s 
made of the same maierial. Experimenls have shown that tlie 
jute plant may be cultivated to a good height in the climate of 
Enghmd, but that the seeds do not l ipen well. 

The history of the juti; trade is noteworthy. About the end 
of the last century, the East India (.’omjiany encouraged attempts 
to discover in India some filling substitute for hemp, then high 
in price. Small parcids of jute fibre were in conseejuence sent 
to England, but failed t<> attract attention. The fibre vnis sub¬ 
sequently tried by the makers of twine, sacking, and fishing nets, 
1ml was found to be unsuitable for alternate wet and dry purposes. 
A Dundee manufacturer, in 1821, worked it up on the common 
spiiniing-wheel; he could only produce coarse yams fit for sack¬ 
ing, and even these were regarded willi suspicion by 

the tnide. At length, about the year 1H32, three or four Dundee 
firms began to use a little jute mixed with flax and tow ; Mid in 
1885 nseiiil bagging was made with jute os the sole material. 
This wa.s virtually the turning point, the commencement of a 
imiiiufacliire which has attained a scale of great magnitude. The 
jtrice rose with the demand, from 12/. .a ton in 1832, to 22/. in 
1837 ; IL'ifi tons were imported iu 1838, which quantity rose to 
4K.''i7 tons ill 1843, and 890.5 tons in 1848, into Dundee alone. 
By the year 1857, Dundee consumed as much jute as flax, tow, 
and hemp put together ; and since that year it has taken the 
lead ill the busy manufactures of that town. 

In India, jute is used as the material for gunny hap ami 
guimy cloths, employed iu packing cotton, sugar, rice, ana other 
kinds of produce ; also for carpeting, &c. Whole shiploads of 
gunny cloth are sent from Calcutta to the United States, where 
it is cut up and sewn into cotton-bales. In some years as much 
as 270,000 ions of this woven material have been exported from 
India. The Hindoos spin and weave it now nearly m the same 
way as in times hundreds of years before the substance was 
known at all iu Europe, by the simplest processes of hand-work; 
but steam-worked jute mills have lately been erected by English 
finns near (Jalcutta. 

The flax and hemp manufactures have undergone much 
modification through the introduction of jute. At first, jute was 
only used for the coarsest kinds of textiles ; but now it is 


burgs, pack-sheets, naggings, sackings, sacks, and woolpack 
cloths are made of it in immense quantities. No other known 
fibre produces textiles of so good a quality at the same pnee ; 
whRe the goods theioselyes aw even smoother and more glossy 
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than those of flax. Hence there are reasons for expectinga con¬ 
tinuous advancement of this trade, unless the jute merchants in 
India ^ould greatly raise the price. 

Although many experiments and adjustments have been neces¬ 
sary in adapting flax machinery to the spinning of jute, the change 
has not been a difficult one, for the fibre possesses good spinning 
quality. The general routine of processes in a Dundee jute fac¬ 
tory inay be succinctly tlescribecl as follows. The bales being 
opened, the jute is spread out, sprinkled with whale oil and 
water, and aflowed to stand lor several days ; the li(|uid gives 
softness anti pliability to the fibre, and makes it spin better. 
This change is furthered by pressing between heavily weighted 
rollers. The jute next ijasses through the breaking machine, 
where rollers studded with teeth comb out the short and defective 
portions, straighten the good fibrt'.s, and arrange them into a 
sliver or ribbon. The slivers pass into the finisher machine, 
where they are brought into a sinoother or regular form by the 
action of finer teeth jdaced more closely together. Several such 
slivers next pass through the drawing machine, which lengthens 
and thins them; and a second drawing machine carries these 
processes to a still further stage. The slivers, taken up from the 
cans into which they ore thrown by the drawing niacliiiie, next 
pass to the roving machine, where they receive a slight twist, 
and are wound upon bobbins. (Machines dilievently named 
from the above are used in some factories, but with the same 
aggregate result.) The sijinuiug machine nearly resemhh*s the 
throsUe employed in cotton-sijiiming, tin* sj»iudle revolving 
30W or 4000 times per minute. The winding iiiachine, for 
coiling the vrarp jmnis on larger hohhiiis ; tlu*. beaming 
machine, for transferring the siiine varus to the lawns of Ihif 
weaver’s loom ; and the pirning-inuchine, for winding the weft 
yarns on the pirns of the shuttles—call for no d«‘.sciii»tion. The 
weaving-looms are stronger and heavier than those useil in the 
cotton manufacture, on account of the stouter (piality of most of 
the goods made. 

Besides the textile fabrics already named, ])artaking more or 
less of the nature of linens or canvas, wlietln'r made of jute alone, 
or of jute in combination with other materials, a large manu¬ 
facture of jute caipeting has arisen. This I'ahric presents much 
the same appearance as wool caipetiiig ; it is neither so durable 
nor so bngnt; but the remaikabh^ lowness of its price has 
brought it i^'reatly into use. SometiuK'S, lor better goods, jute 
is mixed with cocoa-nut fibre. Rugs are also included in this 
branch of industry. Even Brussels caipcting and v< lvet or i*ile 
caraeting are now imitated in jute. 

In all the earlier manufactures of jute, colour was regarded as 
of little importance. The gunny hags nnule in India iu such 
enormous quantities, and tlie gunny clolh sent to America to be 
made up into cotton-bales, require neither bhuiching nor dyeing; 
the better kinds of sheetings, ducks, kc., are bleached ; but it 
was not until jute carpeting was atteni])ted that tlie fitness of 
the filre for receiving dyes was put fully tt) the test. It has been 
found that common dyes, though easily ajiplied, are fugitive in 
jute, and soon fade when exposed to sunshine; the colouring 
matter strikes little more than the outside of the lilnv, and is 
therefore not durable, although easily and clieaply iloiie. The 
fibres do not separate so minutely as those of flax, and are of a 
luuder and dryer nature. It lias henci- been found that the 
common dye-drugs and processes are not ijiiite ajiplicable lotbis 
fibre; but the Dundee imuiufacturei’s have been siie,e«>si^ful in 
their endeavours to overcome these difficnllies ; ami they now 
(though at an increased cost) produce hriglil, ])eaiitifui, and ]»e,r- 
inaiient colours, the dye striking to the very Iteart of the fibre. 


A rich cream colour can be produced alike in the fibre, the spun 
yam, and the woven cloth ; and this is frequently used as a 
mbstitute for a white ground in coloured patterns ; for although 
jute can be bleached, the bleaching is neither so easy nor so per¬ 
manent as that of cotton or flax. A perfect wdiite has, liitherto, 
hanlly been attained without somewhat impairing the strength 
of the fibre. A nearly pure white can, it is true, he obtained, 
if the jute is of fine (juality and quite fresh ; hut older unu 
coai*8er fibms arc always browner in tint, and more difficult to 
bleach. English paper makers would be glad to use worn-out 
gunny bags and cloths, but cannot bleach the fibres sufficiently, 
except at too great an expensi'. Much coarse wi’apping paper, 
however, is made of this material, especially in India. 

The importations of jute into the United Kingdom have in- 
OTcased nearly sixfold in the last fourteen years. Taking alternate 
years, the quantities and values were as follows :— 


Years. 

Quantities. 

Values. 

1857 

018,83.3 cwts. 

^>’640,366 

1859 

1,061,288 „ 

790,38g 

1801 

901,092 „ 

792,901 

1863 

1,223,033 „ 

1,525,996 

1865 

2,108,942 „ 

1,774,992 

1807 

1,582,011 „ 

1,414,321 

1809 

2,407,817 „ 

2,143,100 

1871 

3,454,380 „ 

4,103,730 


A great and siublen rise in (juantity took place in 1871. The 
price in the foivrie.im years (the. ‘ real value ’ of the official tables) 
Las vjiricd from about Ids. 1o ii5s. i>er cwt., orlG/. to 251 per ton. 
The- price of ilax, iu almost every year, has been more than 
double this amount; himce the ]>artial or total substitution of 
jute for Hax, in all except tlu* finest linen fabrics. The jute 
]>ro(lui*.e of India now reacluis nearly 8,00d,0()0 cwts. of fibre 
annually. 

'Pile qujuitities and values of jule manufactures exported from 
the United Kingdom cannot he given with precision, because 
many “f the mixed goods are entered under the designation 
‘ linen,’thus ignoring the large perce.nla^'e of jute contained in 
them. Jute yarn, ]»rohably all jute, has bei'n exported in quan¬ 
tities which rose from 7,(>17,217 lb. in Irtdl, to 13,721),91)8 lb. 
in 1871 ; jnb* piece goods from d,r)l9,2.52 yards in 1801, to 
02,583,244 yards in 1871 ; but it is certain tlie. jute formed an 
important part of tlie lim-n piece goods, of which 230,960,101 
yards Mere exjmrled iu 1871. Tlie jute hags are entered sepa- 
•ately in the export accounts. [Bags amd Bagging, E, C. S., 
coi. nil r. 1 

Some of the large Dnnilee factories consume upwards of 1000 
hales of jute per week eacli ; and even live years ago (in 1807), 
it M'as estimated that 30,Odd liand.s were employed in this 
manufacture at Dundi'c. A few siatisticB of jute factories are 
given in Factory Systkm [K. ( ’. S. col. 9531. Most of the jute 
shijis now maki; the M»\age direct from Calcutta to Dundee, 
without ]uUtiug in at ljundon or Liverpool. In 1870, Messrs. 
Stephens coininenced .a innv line of fast screw steamers expressly 
for the jute trade between t!alcut.ta aud Dundee, built narrow to 
pass through the Suez Canal, .and carrying 170t) tons of jute 
each. In 1871, no fewer than forty shijis left Calcutta for 
Dundee within three months, laden Avith 10()0 to 2000 tons of 
jute each, six of them via the Suez Canal. 

JUVANTIA (from^/o’e, to assist). This ivord, Avitli the op- 
jiosite Ifi'tlnntia, \va.s formerly much used to designate such things 
as seemed to be advantageous to patients, and to conduce to 
their recovery from illness. 


K 


T/ ALENDAB, MEDIAE VAL. The mediaival kalendars which 
occur BO constantly iu historical and ecclesiastical manuscripts 
contain mony^ elements of an exceedingly interesting nature, 
noth to the scientific and the literary student, and the scope of 
the following account of a few out of the almost endless varieties 
i°i ^ iUuBtrate some of their most salient characteristics, 
ilie kalendax is generally placed at the commencement of Bibles, 
service books, and frequently also before works of an historical or 
nature. In its must common form it resembles the 
uioclem almanac of months, consisting as it does of twelve pages, 


each of Avhich is devoted to one month. The <lays ere placed in 
their natural sequence, and in most cases the Roman method of 
reckoning by kalends, nones, and ides is inserted, as well as 
dominicfu letters and a variety of symbols in use ivitli medimval 
calculators indicative of moon’s age, astronomical and paschal 
data. In one manuscript the letters composing the word angelus, 
iu several those of the wliole alphabet, appear to take the place 
of the Sunday letter. These couvi'iitional p.'irt.s are repeated with 
hut trifling variation as to onler aud position iu nearly every 
example of mediaeval kalendur, and as their origin and use axe 
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well knovrn, they recmire no further explanation here. [K alek- 
DAR, E. C., vol. V. col. 47 ; Easter, E. C., vol. iii. coL 736.] 

By far the most interesting pail of the kaleinlar, as we have it 
in our national inaniiscripts, is the varied (mantity of interesting 
matter contained in the spaces opposite tlie clays on the right 
hand, where in nioderu almanacs we should limt entries of past 
occurrences. The first day of each month most often ertntains a 
hexameter verse, occasionally rhyming, of which the following 
two specimens may he eonsideied to he those most fivf|uently 
employed, hut variations in the se})arate portions, which, heing^ 
copied from corrupt transcripts, do not always scan correctly, ami 
are not altogether intelligible, are hy no means uncommon 

Jani prima dies et septima fine tiinclur. 

Ast Jj'ebnu quarta est jirecodit tertia tiueni. 

Martis priina nucat cujus si cuRjticJe quurtu (‘st. 

Aprilifi (lecinio (it undeno a fine niinatur. 

Tertius cat Maio lupus est et s(*ptiinuH iiiiKuia. 

Junius in (le(;imo (luindcnniu a fine snlutat. 

Trcdccimus Julii dccinia innuit unU; kiilt^ndns. 

Aujrusti ncpii priraa fncat d(! fine }<eennd;i. 

Tertia Septemnris vulpis fecit a ]l(■dc dcuaiii. 

Tertius est Oetobris jflndius x orJine iieetil. 

Quinta Novenibris neus a Ix iii niausit in unia. 

Dat duodena cobors vii inde deceuKjuo DfceTiibri. 

(Hril. Mus. Arund(‘l MS. GO.) 

Manuscripts, of somewhat later form than thb, give the fol¬ 
lowing even more, popular verses instead : — 

Priraa dies incusia et scptiiua truncat ut onsis. 

Quarta subit mortem prosternit tertia fort era. 

Primus mandentenx dinimpit quarta bibentciin 

DonuB et undonua eat mortis vulncro plcims. 

Tertius oecidit ct septiraus ora rclidit. 

UenuB pallescit quimlcnus fmdera nescit. 

Tredecimus luoctat Julii deeimus labefactat. 

Priraa necat fortem stc'rnitque scounda cohortcra. 

Tci*tia Septombris et d(‘nu8 IVrt mala membris. 

Tertius et denus (?st si<!ut mors alienus . • ■ • 

or Tertia euin dccinin elauiat sis integra vena. 

Scorpius est quintus et tertius ad mala cinctus, 

Septimus exanguis virosus detius ut anguis. 

(Brit. Mus. MS. llcg. 2 11, vi.; Arundel lo7, A:e.) 

Now it will he readily oh.scrved, on carefully reading either of 
these sets of verses, that each line contains a reference to two 
days, either of which is therein invested with an injurious iullii- 
ence. The ancient author of the.sc iorse.s, liere so corrnptl}’' 
employed, undoubtedly endeavoured by them to ]K)int out two 
pre-eminently unlucky days in each month. These days were 
technically styled Egyptian diiys, 2)irs yfiV/vp/mar, days of ill 
omen, mention of which is found in eveuy treatisi* of computa¬ 
tion, and on them no one would venture to undertake any new 
work, JouiTiey, or unwont(?d act. Blood-let ling, a hii.sine.s.s .set 
about in the middle ages 'witli the greate.st. cure, was e.specially 
the object of these verses, as we see by tlie phrase, integra 
vena” in tlie second .set gi\'en above. Of tin' (lays indicated as 
unfortunate, tlie first numbered must lie counted from the h(‘- 
gimiing of the month, but liie second from the end of the month 
backwanl*!; umi against these days, more often than not, is 
placed a red letter 1), the initial of the word or Vies ACifijit- 
tiacitf is written at length. 

Most Roman churches had fusfi or lists of bishops and 
martyrs, which were afterwarU.s termed kalendai’s. The most 
ancient is probably of the middhi of the fourtli century, and 
contains a few Pagan and (lirirtian festivals. It was pub- 
li.shed at Antwerji, in Ki.'ll, by Egidiu.s Bucherius, in his 
‘ Commentary on the Pa.sclml Cycle,' Piuius, htnvevcr, in his 
‘Tractatus de Antuina Litiirg. Hispan.,' is imdined to place 
it in the fifth century. Jeronu^’s inartyrology is hardly a ka- 
lendar ; it was imitated hy Bcda, ami is of the .sixth century. 
P, Sylvius coniiiosed, in a.d. 44S, a similar kalendur ; and next 
in order cornea the Kalcndar of Carthage, a.p. 483, published 
from a manuscript in tln^ Abbey of St. Cermain-des-Pres, at 
Paris, by Mahillon, in 1723, in his ‘ Veti^ra Analecta.’ Another, 
as early as the seventh century, is preserved in the same abbey. 
D’Acheiy published, in the ‘ Spicilegium,’ a kalendar apparently 
dated a.d. 82G, and many foreign ones have been inserted by 
Pamelius, Baliizius, Martene, and others into their respective 
Avorks. Some of the earliest English kalendars contain a short 
form of martyrology, or rather, list of saints' days, written in 
liexametcr verse, one line to each day, in which is specified the 
name of the saint, and the position of hi.s day in the month, as, 
for example 

Prima diesretinct Vodastum Remigiumque. 

Bis temas nonas Leodegarius optat hebori. 

Felix et Victor j>ci‘*quinaB tartara tciupuuiit. 

(October 1—3, in MS. Cotton, Julius A. vi.; Tiberius B. y, &c.) 


Beda is represented by some as the author of a martyro- 
logy resembling this fonn, and it will be found printed 
among hi.s collected works in the editions of Migne, &c. 
Lingaixl considers the so-called Beda’s martyrology not to be 
tlie composition of Beda, as it contains an obituary notice of 
Wilfrid 11. of York, wliose death ivas subsequent to Beda’s 
period ; lie is more inclined to ascribe its origin to the monks 
of JaiTow, and its date to the end of the eighth cen¬ 
tury. Waiiley jmblislied the Cottonian MS. Kalendar, 
given to Exeter Cathedral by Bi.shop Leofric, Julius A. x., 
in conjunction with another, in Corjms Christi College, Cam¬ 
bridge : and I^Iartene (vi. 6n2) u ‘ b^alendarium Anglicanmn,’ 
of tlie end of the tentli century, ivliich ajqiarently derives its 
c(.)ni]»osition from W'inchester. Otliiw remarkable examples of 
kah'iidars, some of wliich date several centuries before the 
Norman (kmqiiest, will be found in tlie Bodleian Library, 
Junius, 27,1M», Scv., and tlie British Museum, (lalba, A. xviii. ; 
Tiheriii.s, B. i. ; Vitelliii.s, B. xviii. ; Titii.s, 1). x.wii. ; Tiberius, 
B. v.,(S:c. B. T. Ilamp.son, in his ‘.Medii Jilvi Kaleiiduiium,’ 
co11:iI(m1 several of these kahuulars, sonui of which, indeed, ap¬ 
pear to indicate a comiuuiiily of origin. The individual 
ver.ses, an may he seen from the snmll specimen given above, 
are exce-ssiviiy laboured and grating, but the greatest inge¬ 
nuity is displayed in the variety of nndhods brought into opera- 
ti(.>n to repre.sent day.s of the month, and the wliole Amcahulaiy 
of Tiatiii words denoting number i.s raimeked. Lingard, in his 
account of the Anglo-Saxon Church, and Ilampson, in tlie Avtuk 
numtioiK^d above, gh’e many interesting details respecting the 
metrical Batin kalendar,s eiiqiloyed By the Angli>-Sax(»n.s. 

Another clu.s.s of kalendar contains tlie days of the ])i‘incipal 
saints, festivals, and lasts of the. (Jhurch, and other ecclesiastical 
data: from tlie.se there may ))e evoB'ed a A^ariety of curioua 
points. There, does not always seem to have heou a strict sy.s- 
tem of uniformity with regard to the jiositioii of some of these 
days ; and just a.s the inetJiod of calculating Easter, the princi¬ 
pal least iqa.ni Avhich so many other events dejiended, was itself 
a matter of the fiercest dispute for a considerable period during 
the early middle ages, no also the discrepancies of date betAveen 
the eastern and Avestern Churches in tlx* niatler of saints’ days 
Avas A^cry considerable. .Sir Harris Nicolas, in his ‘ Chronology 
of History/introduces a copioii.s li.*;! of tlie.se days, derived from 
‘ r/Arl (ie V(b'ilier les date.s,'‘ ami indicale.s iho.se appointed 
to he observed resjieclively by the Roman and the Creek Litur- 
gie.s. The ‘Acta Sanctorum' of Surius and of the Bollandists, 
the ‘Liws of the .Saints,’ by Alban Butler, and many otlier 
AA'ell-known works of a. similar cbaracler contain much infonna- 
tion on these points. Many ol these kalendars, especiall}' tlie 
(»lder oiie.s, contain a (juantity of vaciint spaces, and thi.s pro- 
haldy suggested to those that nsi'd them the iileaof entering 
notices of facts of a more or less local and circiiinscrihed inllii- 
eme. The.se adv(*ntitiou.s enlrie.s were ut first no doubt conlimd 
to obituary intelligence, and a very great number of kalendars 
will be found to contain such notices in abundance. Tlie 
custom of in.serting liere and there in a kalendar such matters 
a.s Avould be likely to attract the reader has proA’^ed an assist¬ 
ance of exc.ceding value in the loo often insurmountable difficulty 
of identilying the whole hook to which the kalendar may have 
been jtrelixed,as the ])i'culiar }>o.s,se.s.sion of any individual church 
or monastery, 'riius, for example, a very beautiful service-book, 
compiled at the closie of the yaxon dynasty (MS. Cotton, Titu-s 
I). xx\d., xxvii.) hy an artist monk named il^lfwiiiu.s, may he 
Avitliout hesitation ascribed to the abbey of NeAvmiiister in Win¬ 
chester, from the fact that its kalendar contains oliits of seA'eral 
ahhols and others Avlio are known only to have belonged to that 
foiindulion. A similar chain of reasoning connects many maiiu- 
.scripts Avith monasteaiiis of St. Albans,Wori'ester, Ely, Davyngtoii 
ill Kent, Shaftesbury, Canterbury, Nonvich, and SoiitliAvark. 

Commemorations of benefactors, consecration and dedication 
of ecclc-siasticul edifices, and other items of interest are con- 
.staiitly scatlenid Ai'itli no .sparing hand tliroughout the.se kalen- 
darn, some i>f which also contain directions to the clergy for the 
vestments proper for festivals, short collects proper for the 
saints’ days in each page, entries of the sun into each succeeding 
sign of the zodiac, and such miscellaneous fancies as seemed best 
to the varying caprices of successive owners. In many th® 
names of the sainted Popes have been scraped out, probably m 
the time of Henry VIll. Others, not, unfortunately, so nume¬ 
rous, are replete with information of a meteorological natiii*e, 
verses on the zodiacal signs, the seasons, the moon’s age, the 
length of day and night, constant mention of earthquakes, fircB) 
unusual periods of neat and cold, good and bad harvest years, 




KAMPTULICON. 


KETONES. 


1410 


days of "battles, arrivals or departures, promotions, deaths, 
funerals, and such like things, so useful and necessary alike to 
the historian and scientific antiquarian, that it is impoaaihle to 
enumerate here all the clusses of information winch may 1 h‘ 
gleaned from an inspection of these kalendars. A very fair 
specimen of a miscellaneous kidendav, containing entries ranging 
in date between the thirteenth and the fifteenth centuries, is tluit 
in the Cottonian Manuscript Faustina A. viii., which was com- j 
piled in the Priory of St. Mary ()veiy, Southwark. It illustrates | 
many diffcitmt classes of notes already mentioned, some of which, 
from their party nature, have been studiously erased, aceonling 
to the political biaB of the successive owners of the hook, eindi of 
whom, with sedulous zeal, did not hesitate to erase anything not 
entii-ely consentaneous with his own sentiments. Tiie following 
are some of the most interesting facts contained in the vol¬ 
ume :— 

Non. Jan. Terra? motus in aurora, A.n. TiOS. 

6 kftl. Feb. Hoc die, A.p. 1270, corruil turria ocdcsiii' 8. M:iri;o do 
Aroulmsot oppreasi aunt xvi. homines. 

4 kal. Apr. Coinhuatio AVosbuonaHtorii;—A.n. 1298, combuata fiiil 
juiuov aula Domini Kegis unud WostmonusIcrUnn, otdormiloriumot rcftco- 
torium, ct infirumrium, cellariii niouuohovum el aula abbaliN, in vi-iliu 
pahuarum circa horain Boxtam. 

2 id. Apr. Dies itincris Kiinoim, A.i». 1293. 

11 k.al. May. Hoc die, A.n. 1283, ca])tus fuit David (o <■., Kinir of 
ficiitland). 

10 kal. May. lloiir. do lUockcln fiiotiis siipprhir, A.n. 129.>. 

7 kill. Alay. Nafu.s ost Kdwardiis Jiliu!’llogis Kdwardi, A.n. 1281. 
kill. May. VisiUivitnos opiscopus cum ]»cdicatimio lautum. 

4 id. May. A.n. 128(5, inducti fucnint prior ot couvcntiH do SuwiTkc in 
conioralem possossionein ercloaiio do Dccli(‘s\voi'tIi. 
hi. May. Bolluiu apud I.c\vcr, 1201, feria Cjuiirta. 

10 knl. Juu. Item hoc die ot in cra^tiuo helium in muri. 

9 kal. Jnl. Ohitus Miigistri I’olri Archidiaooiii Surriir. 

7 kill. Jul. A.n. r29.»,apiiUcii(Tunt duo Citnluiulcs missi a domno riqnc 
.ad roforniaudam pacom intiT Jlogcs Augliio et Friuiciio. 

3 kal. Jul. Uolonli fuorunl civos Londonia' iiiuid Wostmonastorium, ot 
civituK oiipta in miinus doinini llcgis, ct Stoimaiius Mswy missus apuil 

. . . ALomoraiulum quod in uootc soquonti' ]»ost losluin S.S. A'ili ct 
Modosti [17 kul. Jul.] A.n. 12-8, ocoi.si I'licruiit in Cimilcrio S. rauli 

Londinifc vii»* et ix. ^Momorundum quod 4 non. Jul. A.n. 1291, 

Boriitari I'uoit Dominus Hathon. Djiisc.Domini Iti'gis omiii’s domu.s 

ot ooclesias omnium voligiosnvum ot omnium idiovum ^uorumcumquo. . . . 
Angl. . . . ut . . . Ihosauros iuvoiitos. 

6 non. Jul. 122;'). .|{;ironos quiiuiuo-portuumcoporuiiliuiuuri w. ma-nui.s 
naves per dirissimum oonUlctum. 

4 id. Aug. Comlmslio Norayci, a.d. 1272. 

4 id. Soj)t. Hoc die, a.d. 127'’>, iioi idit Icrric iuoIun cm-a Imram 
pritiuim. 

Hid. Oct. Hoc die, a.d. l29o, Iraotus I'uit 'I'lioimis do 'I’urborovilo :tl) 
aula AVoBtmonnsU?rii ad turrim Ijoudouim ot sir iul rurens, ot susponsus ot in 
quiituor [paries divisus]. 

4 id, Doc. Hoc die, A.n. 1282, oocisus fuit Lowolituis. 

4 kill. Doo. A,i>. 1290, ohiil. Aljiimu'tt I’cgiuii Aiigliic, uxor Edwardi 
Ih'gis, 

IG kul. Jun. Scpulta fuit Alianora apud AVctjtiiionastcrium, A'o., &c. 

heforcnces to tlie principal Jvalcn(hir.s contained uinong tlie 
iiiaim.scrijits in tlie llritisli Aliiseiim will he found in tlie New 
('atidugue. 

KAMPTULKION, a material for floor covering, used in¬ 
stead of Iloor-clotli or carpet. Numerous ingredient.^, two or 
more combined, arc einjdoycd in its composition. Indiii-ruhher, 
gutta-percha, dried iilins of linseed oil, K!iwdu.st, and fibres of 
cotton, hemp, toAV, jute, and coirc, are all inclndcd in tlie li.si. 
Tt owed its origin partly to the facility thus alfordcd for using 
lip clinpings and fragments of the.si- .suhstauciis. 'fliey are 
worked up Avlien heated into a homogeneous mass, whic.h is 
rolled out into thin .sheets by stefmi-heated cylinders, dried, ami 
«ometim(i8 painted. When adtlitional sul'stance and strength 
are remnred, the composition is .spread on a hacking of caiiva.s 
or woollen baize, Kainjitiilicon is more i.’.xpensive than floor- 
flolh ; hut aho more elastic to walk iiiK?n, more noiHele.s8, and 
better luhtpied to re.sist moisture. 

KAOLIN, or CHINA CLAV. [1 ’ottery, E, C., vol. iv. 
001. C76 j Pottery and Poucelain, MANUFACTiqiE of, ifnW., 
col. 689.] 

KEDG15, a small anchor wdth an iron slock, used chiefly in 
warping a large sliiri into T)Osition in a harbour or roaiUtead. 
LAnc^or, E. a vol. j. col. 332.] 
keel, keelson. The keel is the loAvest portion of a ship, 
bmung longitudinally along the bottom from stem to stern, 
«mi(i serving as a tie or bond to the side timbers. [SniPBriLDiNo, 

. vol. vii. col, 619.] It is formed of strong timbers clinched 
Jgetlier, and is usually shod at the bottom with iron, as a i>ro- 
ccuon in cose of grounding. Some iron ships of large size have 
constructed without keels. The helson (« e, Hy. 3, E. C., 
arts and 8CI. mv.—sur. v ^ ^ 


vol. vii. col. 519), ill like manner built u]) of stout timbem, lies 
over the keel: the two eiuhraci* hetAveen them the floor-timbers 
of the ship. 

KENO [Loto, E. C. S.]. 

KEllME,S. Beside.’. sulplaiii*t of aiitimonj', called Kennes 
[Antimony, E. C. vol. i. col. 376], a* totally different 
substance is known siin]»lv as Kf^rmea ; or, occasionally, Kn’nwii 
yrain, or Sairlri yraiii, The original Aiuhic name seems to 
liave been ulhrmua, “little worms.” 'riiis i.s a red dye-stuff, 
eoiisistiiig of the dried bodies of the (JoirUi^ ih'nn, found on the 
leaves of the prickly oak. In some ]>arts of Spain women gather 
the insects, which are about the size of the ludy-hird, steep them 
in A'inegar, and dry them in the sinusliine or in an oven. Kermes 
gives various tints of scarlet, crim.‘<on, lilac, purple, violet, &C., 
wlnoi employed with other dye’drugs and mordants. It is 
lunch used by the Turks and Armenians for dyeing red cai)S and 
fezzes, leather, elotli, and silk ; and hy the Gos.sncks for dyeing 
horses’ tails and maiic.s. At one time it was known as (Jermau 
rnrliiurdl; while the P'icuch aj)])lii'il to it the name, of renuillioti, 
until that leriii came, to he. given to the red sulphuret of luer- 
eury. Various kinds of kermes are found on diflereiit specie.s of 
oak; hut all alike, liave heeu in part supeise<led by eochiiical 
and lac dye foi- rich tijil,'^, and hy niinMer lor cheaper goods. 

KKUOSKNE, nearly e»juivaleut to English ]>arallin [Paraf¬ 
fin, PI. (1. vol. vi. eol. 2711, is an oil obtained from coal or shale 
ill New Sonlli AVide.'i. 'rhere i.’ a, bed of caiuiel coal in that 
colony, (»f which an a\-re will yie.hl DK) tons per week for a year, 
and each ton generally KM) gallons of kerosene oil. In one 
liU’ge estal>lishm«‘iil, near Sydney, there are. sixty retorts work- 
j ing night ami day, each set of tliree hihig heated by om- fiiniace. 
The coal or shale, brought to a wliiti' heat in the retorts, gives 
! olf a vaiiour, nliieh is c()iidu('te(l through large, condensers'ctm- 
laiiiing cold water. A ]nirl, of the vapour condenses into a. dirty 
hlai'k giimmy-loukiiig oil ; nliile tiie ri'inainder jiasses into 
reeeiviiig tanks, where any resi<liie of the (til is collected, and 
the inllamiuahle ga.-ies separated as 1‘iieJ for heating thefnrnaccrt 
ami ligliting the building. Tlie crude oil is distilled, carefully 
retiiicd, uml stored in tanks e.ontaining 2.">,D(>0 gallons eacli. 
The oil is .-eiit. into tin* mai lnd mostly in lbur-galh»ii tin cans, 
and i.s coining regularly into use at Svdiie\ a.s lamp-oil, a mate¬ 
rial in soap and candlc.-i, a lubricant, tS:c. 

K ET(Jil,asailing vi*sscl ciirrying two masts, a nniin-inasl and 
a mizen-ma.st set iai- l)a< k. Ivetclies were formerly employed in 
the na\y us mortur-boals. (Siie tlie diagram under Siiir, E. C. 
vol. vii. eol. 518). 

KETCH UP, or (lATSUP, a sauce composed of vegetable 
juice, strongly salted ami s]>ice.d. Tim chief sorts known in 
England are llio^e. of the mushroom and walnut, but it is also 
imuie of the toiiiab) and cucumber. In making the lir.st the 
mushrooms are almost wholly dissolved by the action of salt, 
uml the thick liquid linisbed by straining, boiling, and the addi¬ 
tion of spice.’., and sometimes a little port wine. For tomato 
and cuonndjer ketcliuj), vinegar is employed. In oyster and 
marine kelchuj*, oy.sters ami anchovies take, the place of the 
musbriioms or tomatv)es. Mueh of the ketchup sold in the 
slu*ps is a cheap coarse sojdii.stication. 

KJilTON ES. This numerous class of organic liodies i.s closely 
related to the aldeliy<les in constitution, and they maybe iv- 
garded either as com))ounds of carbonic juono.xide with monad 
])0.sitive radical.^, or a.s dei ive<l IVoiii tin; fatty acids by the sub¬ 
stitution of a imnuid ])().sitive radical for the liydroxyl they con¬ 
tain : thus, (‘.umiiion acidune, tlie dimethyl kdone, may bo written 

I COMe’ acetic acid, | J||y, hr wbicli the hydroxyl i.s 

replaced by methyl, or as CoMcj, a compound of carbonic 
monoxide with two of iiuithyl. 

The ketones are jinpareil by vaiious methods, the juincipal 
being by the distillation of a salt or a mi.xtUTe of salts of the fatty 
aciils ; preferably the baric or calcic salts. 


2 i OII„ 

■ ^^COKo 
Potassic acetate. 

(2{KO,a,EM 


OH, 

CO(CIL,) 

Ai’olone, 

cjfM'if, 


-f- OO K Oj, 

rotassic carbonate. 

-f- 


) CEtll, 
* ( COMe 

rronvl-mcthyl 
ketc 


+ OOKo. 


( CEtH, , { Oil, 

(COKo + \ OOllo 

Potaasio PotuBsic 

butyrate. acetate. ketone. 

(ko,c,h,o, + K0,cjr,0, = cwwh + ^J^’0,co.)') 
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PotaMic 

carbonate. 
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Or by the oxidation of a secondary alcohol, 

loMcHHo + 0 - jcoSlo + 

iKopropyl alcohol. A(! 0 toui>. 

(v,H,o,}ro + ay - + nuo). 


When the ketones an* treated with aodiuiii umalgnin in the 
nresenco of water, tliey tuk(; up a molecule of hydroge n and 
oe'ccnne conveiled into aee.ondary nleohol.s, in a similar manner 
to that in whicli tl»(! aldehydes are transformed into nonnal 
alcohols, 


i COMe + 

Acetone. 

(OJhOJI,lU + 2 // 


= i cir, 

(CMemio. 
T.soproj>Ylit; alcoliol. 

- (W.noy 


The ketones containing methyl also resernljle tlu‘ .'ihh'hvdes in 
the readiness with which they hmii eryslalline compounds with 
Bodic hydric suljdiite, but diil'er from them, in that they exhibit 
little or no tendemy to take* uj) oxygen from the air, neither tio 
th^ reduce ati aminoiiiacal solution of argentic, oxide. 

The' produces of oxidati(m of the keiones, when <-arefnlly 
treated with a dilute solution of jiotassic. ehromute ami s»ii- 
phnric acid, are well marked, each molecule of the ketone ]»i“o- 
Uucing two moletiiiles of fatty acid, the juituni of whi<'h depemls 
on tile alcohol radicals originally pi(*seiit iii tlie ketone. It 
W'ouM seem that tin* lowest of the two alcohol radicals eomhines 
with the carbonic monoxide and a semi-mol(‘Cule of liydroxyJlo 
form one of the fatty acids, whilst tlie other radie.'il is oxidi/eil 
directly, forming the coiTe.s])onding acid : Ihns niethvl-hntvl 

(C 11 i CH * 

ketone, j y yields .acetic acid, | liutvric 

I COlio’ tnethyl-ethyl ketuno, j jpji kdves 

only acetic acid. 

itETThEDEUM fliJU-M, E. C. vol. iii. col. (J8;3|. 

KEY, IN MUSIC ISc'ALK, K. C. vol. vii. col. aiO, &c.|. 

KEV-MAKING [liOCK, K. (\ vol. V. eol. aiij. The. lock- 
makers of Wolverhampton, Willenliall, Walsall, lliriniiighain, 
and most other towns, make the keys as well jis the locks them¬ 
selves ; but We.dncslield, in the, same district, is to a large 
o.vteiit a key-making (own, >upjtlying keys for locks nmde else- 
wliere. 

KEYSTONE fAitcn, E. C. S., c(d. J4a|. 

KILN, an oven or close furnace, ^•lnployed in linishing, or 
in hardening by heat, many kinds of mannfactiinal article.s. 
Viu’ious forms are described under IjUIcks, E. C. vol. ii. col. 
a:j;i; Glasb Manufactuuk, E. C. vol. iv. col. ;hM); Hop-Oast, 
E. C. S. col. 1384 ; Limf Kii.ns, K. C. vol. v. c,(»l. 28S; Pottery 
AND IhillCELAlN, MaNPFAITURE OF, E. C. Vol. vi. Col. C8i>. 
Hoffman’s circular kiln is eiuning largely into use, on iUTonnt of 
the convenience of management and the. ectmumy of fuel. [lJurcK 
AND Tile Manufacture, E. S. col. :37<).J It is a]»]»licable, 
with modifications, to potlerv, lime, and c,e,men1 kilns. 

KING AT ARMS [Hkualds’ (k)Li,E()E, E. C. vol. iv. col. 

6611. 

KING-POST [Book, E. C. vol. vii. col. lOr),////. ](),/),//]. 

KIN ONE [Quinones, E. C. S.]. 

KIPS, in the leather trade, are the hides of cattle midway in 
age between the cow and the e,.'ilf; the Icjather is somewhat 
heavier than continental calf, and is much used for the nj)i)ers of 
boots and shoes. 

KIRSCH WASSEH, e<[iiivaleiit in name to chern/ mttcr, is 
sometimes confounded with cherry hramhj, or cherry iiqwur. It 
is a .spirit made in Germany and Switzerland from black inorella ' 
cherries, which have a large kernel in pro]wrtion lo*tlie amount 
of pulp. The cherries are thrown into tubs, crushed ‘with 
wooden beatei's, allowed t(j ferment until they become almost 
mouldy, and then translcrred to a still, together with the 
crushed stones and kernels. The spiiit distilled from them is 
3‘ank witli essential oil, and is also vitiated with a little pruasic 
acid derived from the cherry stones. The be.st kind is made in 
the Black Forest. 

KIT, in the British Army, the name given to the smaller 
articles of a soldier's outfit, such as shirts, hose, hoots, brushes, 
blacking, shaving apparatus, soap, &c. It used to be charged 
for, but since 1855 the recruit lias his kit: given to him ; ho. 


must afterwaids j>ay, at a low price, for a renewal of any of the 
ailicles which have been consumed or worn out, 

KLEPTOMANIA, a recognised form of monomania in which 
th<*. jiropensity to theft exists in a degree which neither con¬ 
science nor fear of shame or punishment can restrain. It shows 
itself ill persons otherwise of the most moral cliaracter, and 
placed very far beyond the reach of want, 

KNAP»SACK, the case or envelope which contains a sol¬ 
dier’s kit, &c. In the British army it is usually iiuule of black 
painted canvas, hut on Hu; continent the knajisuck is frequently 
made of thick goat-skin, dressed with the hair on. Improve¬ 
ments have receiitly (1872) been made in adapting the slinpe of 
tin; knajisack to the back and sboulders, and in the mode of bus- 
]M*ndiiig it by shoulder-strajw. Kna})sacks of various foniis and 
.rizes are nuuh; for tin* nsi; of pedestrian tourists. 

KNEADING MAUlllNE [Bihcuit Manufacture, E. C. 
vol. ii. col, 160; Bakehies, K. (!. S. col. 218; Bread, E. G. 
vcd. ii. col. 305 ; Bread, E. C. S. col. 3(iOj. The clum.sy and 
dirty plan of kneading dough by hand is giadually being aban- 
iloiied in the huger l)akeries, and also in domestic bread-making. 
IMany fonns of kneading-niachine arc in use, chiefly French and 
American, some acting by means of vertical knives on a liori- 
zontal nhaling axis ; sonu* by horizontal blades on a vcrtiiail 
axis ; some by curved blades similar to those used in clay mix¬ 
ing ; but in all of th(;m the flour and watt^r are made, to irvolve 
in a cylindiT oj- bari'el, iihere knife-blades or bars divide tla* 
clots of dough, and knead it into a homogeneous mass. Tin* 
])o\ver i.s siqiplied by .steam or by a band winch, according to 
the size. 

KNIFK MANUFAtrJTJRE [Cutlery, E. C. vol. iii. col. 
3(;3J. 

KNTFE-(’LEANING MAOIITNES ]U’e8eiit many varieties 
of action. In Kent’s ^nachine, tu’o Avo<Hlen discs are fix<;d near 
each other xvilhin a ease or box ; they revolve, by the action of a 
winch liandle, tui a horizontal axis. The, inner faces of the di,scs 
are clothed partly with bristle-s and ])urtly with strips of leatlu’r. 
'riie knife.-bhules, introduced through openings in the. edge of 
tlu; case, are cleaned and poli.shed by friction against and between 
tlie. bristles and leatlieis. Ma-sfers’s machine differs from Kent’s 
chiefly in tlie modi* of arranging tlu; friction surfaces. Price’,s 
machine c.onsisls of two drums or c.ylinder.s one within another, 
nearly in coutnet, the adjac.imt surfaces being covered with 
leather or felt. The knife-blades arc inserted, through Blits in a 
plate disc, between the drums ; and wlum the disc is rotat(;(l by 
a winch-handle, tin- knives an; carried round and made to ruh 
b(;(.wecn the. two Icatlu.'is or felts. Price’s foi'k-cleaning machine 
has twfriirn.shes in contact, and a crank action which allows furies 
to be moved rapidly to and fro between them. 

KN1TTIN(i MAC H TN E. KniLting was the. art from wliich 

the ordinary modi; of making stockings was derived. It is not 
nearly so ancient as weaving, having been known barely four 
ce.nturies. it cunsi.sts essentially in numerous twistings of a 
thread around itself, forming a series of loops extending acros,s 
(.he width of the web or fabric, and having as many rows of such 
loo))s us tlie, length of the xveb may require.. Long Bteel wire.-i, 
or needles without eves, a.ssist in forming the. loops. How tlu* 
art exqianded into a^arge department of manufacture, after tlu* 
invention of the .stocking Iraine. or knitting frame, is treated 
under Hosiery Manufacture [E. C. vol. iv. col. 735], ' • ^ 

Knitting, di.stinc,t from stocking-making by hosiery 
inachincB, has lately been somewhat revived. About 1861 MM. 
Fonquet and Franz, of Stuttgart, invented a circular knitting 
iiiac.him*, in which the, length of the mesh could be varied by 
simply turning a screw ; it had aLso an apparatus for securing 
the iiiesh on being completed. A domestic knitting machine, of 
more recent invention, is coming much into use in Germany ; it 
has 84 ju‘edle.s, which make collectively 30,000 looj>s per hour ; 
the machine weighs only 14 lb., and can easily be adapted t«i a 
table for ladies’ work. All BUeh machines, t.o be wortliy of tlu* 
luaue, should com))hiU; the garment or article without the aid of 
needleivork or cutting out, and should have means of adjustment 
for variations in sizi; and shape. The Hinckley knitting ma¬ 
chine, first publicly shown at a Gonversazione of the Institute of 
Civil Engineers iii 1870, was invented by Mr. Keighley for 
domestic use. It is something midway between a hosiery 
machine and a sewing machine, rather more like the lattc*r 
than tlie former in action. It will produce a great variety of 
textiles, an easy manipulation of working parts enabling 
the knitter to produce different kinds of stitches or loops. A 
handle turns the machine and sets it to work, without any 
tieiuUe or Hhuttle. Paget’s selfacting power knitting machine, 
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brcmglit into oi)eratioii in 1870, the mobt complete hitlierto 
invented, cnahliiig loiitting to be executed in very diverse foniis 
f)n a scale of manuluctiiring importance ; so nearly aiitomatic is 
it in its action, that one girl can attend three such machines, to 
lenciv the threads, &c. Domestic knitting machines were shown 
at the London Inteniational Exhibition in 1871. 

KNOTS, in nautical language, mean geographical miles ; the 
phrase “ ten knots an hour ” is equivalent to a ship’s speed ol ten 
geographical or marine miles an liour, and so on. The term is 
derived from knots tied at equal distances along a small rope 
[Log and Logltnk, E. C. vol. v, col. .*12(51. 

KiwU, in another sense, are better nnderstood by sailors than 
by landsmen. In the management of the numerous ropes on 
board ship, many mcthotls are adopted of tying the ends of the 
ropes tt.getlier, and of forming a i)eciiliar hitcli loop or knot in 
one rope singly. Some of these modiis of listening are very 
ingenious, and possess a considerable amount of strength. Among 
tlic chief kinds .are the nirrhaud hint, knoi, douhk- 

diiuj knot, howlinc knot, shrrjislutnk knot, di)} knot, urai'era knot, 
■ftsh'ermmdif knot, sdilor'a knot, and ('(nrirk Imnd. knot. All these 
have their seveml us(*s—sucli as fonning a knot in a rope, to .stay 
it from slipping ; siispeiiding a beam or jade. Jiorizontiilly ; 
grasping the beam or pole tiglitly at a ])art,icuhir sj)ot; slnn'teu- 
ing a rope t(!iu})C)varflv, without lessening its tension ; joining 
the ends of two ro]K's eillier temporarily or i)ermanentlv ; Joiji- 
ing tlu‘ end of one roi)e to the l)ight or middle of another, 
(S:e. The tying <'f knots in rojies is an essential expedient 
in mining and building, though not so much .so as on shij)- 
Ituard. 

KNOX’S rOWDEli. Tills is a mixture of ehloride of linn*, 
,’5 part.s, and common salt, S pails. An ounce dissolved in half a 
pint of water yields a good disiiiiecting lliiid. 

KOHlj, or KOlUlli, a jngnicnt used by Egy]>tian ladies to 
darken tin' I'dges of the. i*yelids, as a ineans of imparting hril- 
liancv to the eyes. Yai’ioiis kinds are made, diHeriiig in clioiee- 
ness and price. One is comjjosed of lead ore, to which is added 
Siircoculla, long pepper, or sugar candy, and sometimes gold dust 
ainl powdered ])ear]s; other kinds are pre])ared from the. black jiro- 
duced by burning almond-sliellK, and from burning frankincense 
ov some other .arematie resin. Some kinds of kolil have medi¬ 
cinal virtues attrihuled to lliein, in adilitiuii to their primary nse 
as a black stain. The, kohl is kept in a small glass ve.s.sel called 
•uiookh hnohdi; it is in the state, of powder, and is iqiplied by 
means of a small hlnnt-uiided ](roh<‘. of silver, ivory, or wood, 
calh'd winml; ilu' ti]) of the jirohe is inoislened with rose-water, 
dijiped into the ]iowder, ami drawn along the edge of the eyelid, 
(ijanes Modr.rn rninplinns, vol. i.) 

KOOKAS, a inodeni sect of fanatical Iliiidoo.s in the Punjab, 
the ])iuposes of whose organi.sation are ostensibly religious and 
social, hut with a strong tendency to hecoine, political, and with 
a iLU'lher iiossihility of becoming rebellions. They aj>pear to 
have been ]U'ovokcd into existence by the devi-hipment of 
Wahaheeism [Wahhaius, or Wakaukus, K. ('. vol. xiii.col. (iSHl, 
a movement which, taking its birth in Arabia, began to be pro- 
nudgated on the frontiers of tin: Punjab in 182J. 'riici Kookas 
and the ‘VValia\)ces uceu])y analogous positions with regard to 
their several redigion.s ; tin; Kookas being to the Hindoos wlnit 
th(i AVhihabees are to the. Moliannnedans ]»rofe.sse<l re.forracrs 
and religious revivalists, whose aim is to bring back their i o-re.li- 
gionists to the earlier faith, with the ulterior design ofmaking that 
!tn instrument for the i-estoration of a lost jiolitical ascendency, 
AVhen the Waliahee preach er, or ju’O] »h e t, pi tch ed his ten t among th e 
Mussulmiui tribes of the hills, and gradiudly collected a millt.ny 
force, the natural objects of his animosity were the iSikhs. When 
the Punjab became a British jirovince in 1H40 tlu^ more equal 
ride which was then estahlished freed the Mohammedans of the 
Punjab from the disabilities attaching to their religion, ami set 
them at liberty to ollend Sikh prt;jndiccs by the killing of cows, 
animals xvhich, as being, according to the Sluiste.ra, the best of 
the friends of man, were an object of Hindoo woi’shiji. This 
.'ind kindred privileges, included in the i>roclamation of religious 
emiality, had the ell’ecl of originating and consolidating the 
Kookas us a iirotesting sect, under the leadership of Baluk llam, 
of Huzrol), not far from Attock, who aimed at a revival of the 
pikli religion in its original purity. Baluk Ham had very feiv 
iollowers, but upon his death, about 1860, he was succeeded os 
Wooroo, or High Priest, by Ram Singh, a carpenter, of Bainee, 
village seven miles from Loodhiaua. who was at first reputed to 
, iticamation of Gooroo NShuk, the founder of the Sikh 
^^hgion. But two or three years later, when the adherents of 
Singh had increased to tens of thousands, it was given out 


that he was an incarnation of Gooroo Goviiid, Gooroo Ntinuks 
successor, who was the ambitious Fighting Priest who com¬ 
manded armies and founded tlio Sikh nationality. At present 
the Kqoka leaders claim to have 800,0(X) disciples ; but a more 
impartial estimate reduces their real number to between 50,000 
and 1(K),(M)0. Tlie lowest computation gives (i(K)0 Kooka men 
ill the Loodhiaua district alone, and three times that number in 
those iinmediut.e.ly adjoining. ISo far hack as the year 186.3, Sir 
Robert Montgomery, at that time Lieutenant-Governor of tlie 
Punjab, regarded the movement with suspicion, and placed Ram 
Singh and his diseijilos under tlie general surveillance of the 
police, who have ever since made them more or les.s the objects 
of tlieir watchiiilnesH. T’ri'cantionaiy measures were also taken 
by the commaudiug ofticers of regiments, to whose notice the 
movement w.as hrouglit by circulars from Sir .Tolni (noiv Lord) 
liawreme. 

Aecordiiig to the diiginas of the. new religion, idolatry M'as to 
(‘e.'we, while the (Jkitnt’h [E. 0. S. col. 11H41, the Sikh hi hie, was 
still to he the Dil'iiie oracli! ; eacli m.'in was to have hut one 
wife; lying and steaRng wore denounced, ami the. use, of tobacco 
was forbidd(‘ii. Tlie disciples of Ram Singh were also bound to 
wear their tiirhaiis in a peculiar fashion, and to can\y round the 
neck a necklace coutaining 108 Avorstcil heads, and in the sash 
(ctnnincrfnnuJ) a small hatchet. About 1866 Ram Singh and hi.s 
iollowers hecaim* exci'ptiomillv activii and prominent. Their 
liead-qnarters were in the boodhiaiia district of the TTmhallah 
division ; they assniiu!<l au insolent tom^, held large gatherings, 
and completed tlieir orgaiiisatioii as a secret jiolitical body. 
They j>air.elle«l out the, eiiiuitries where they were most numerous 
into Honhuhdviftii, nmler li(‘iid-ceiitres of that title.; introduced 
arningemeiits for the Imnsmissiou of expresses ; emjiloyed secret 
watchwords; busied themselves in malving jirosclytes amongst 
the Sikh regiments in the British sio-viee ; and forw.arded 
information about everything affecting their intcrcHts to Ram 
Singli. kVoni him they received all their orders ; obeyed his 
lightest word ns law ; ami generally believed, or aflected to 
believe, in tlie sujiej’natural powius which he claimed. Ram 
Singli j>rofes.se(l that his objects and the objects of his sect were 
to revive the primitive simjilicit}’ of the Sikh religion, of which 
truth, jiurity, and luirniles.sness were the jiredomiiuint features ; 
hut whatever might have lieen his oi’igimil intentions, the con¬ 
duct of his lieutenanls, or Konhnhn, us he called them, was so 
Husjiicious that the oiliccrs of the Government regarded it as a 
dangerous iios.sihility that, acting under the infiueuce of his 
lieutenanls, he miglit modify his doctrine, and become, the 
irojihel of a jiolivy of disorder uml of hostility against the 
British ((overium'nt. As lliu se.e.t increased, Ram Singh dc- 
teriiiiued on asserting his j-ight to visit tlie jirincipal Sikh 
shriue.s, ivhich were tahooed to all but the orthodox, 13io 
(hneriiimuit now heg.ui to take active, notice of the reformer ; 

! .and as Ram Singh unuoiinced his intention of rejiairing, in 1867, 
i with over H),()(M) men, to the great shrine at Amimljiore Mark- 
howal, in the .Jullimdur division, Mr. Forsyth, the Commissioner 
of that division, jiroc.eedcd to the spot with the Deputy-ln- 
sjicctor-Geiieral of Police ami a small body of consbables. There 
was niucli noisy declamation, and every appdtirance at one time 
of a eonllict; hut this wii.s liniijtilj" averted. PYr some time 
after this Ram Singh’s actions attracted little notice, though 
subsequently he attemUal l,he gri'at Umritsur shrine, and there 
also iiKsistcd on his right to enter the Golden Tcinjdc. Then ho 
seemed to lose gi’ouiid, and lie ami his friends lowered their 
tone ; the Imlding of large gatherings was abandoned ; 'and 
jiroselylism wa.s eitliei' checked or was so secret as to he less 
olwerved. The luitive .states ojienly set tlieir faces against the 
movement ; and tin* geneial ch.aracler and conduct of the 
Kookas ajipcaivd to have become more jiacific, so that, from that 
time to the suiiinier of 1871, hut little was licani of them. 
Ph’om the beginning it had l.>een clear to the chiefs of the 
movement that a crusade against kine-killing was the line which 
■would attract not only Sikhs, hiit .all Hindoos, towards Kooka- 
i.sm ; and Rum Singli, adojiting this policy at au early stage of 
his leadership, gave out tliat he would never rest until he had 
cleared the land of butchers. A violent attempt to give a 

J iractical demonstration of this jiolicy occurred on the 14th of 
iune, 1871, wlien an attack was made at night on tlie hamlet 
outside the gnait Sikh city of Umrit.sur, where the butchers of 
the town lived, who jirovided meat for the thousands of Mo- 
liammedan shawl-weavers. Nim* jicmons, men, women, and 
children, wei’e killed or wouiidc.d; and, the police failing to 
discover the ottendeis, a similar attack was made a month after 
on a similar hamlet outside the town of Raekote, in the Lood- 
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hiana difstvict, 'svlicri! rmu iii.-iu and nearly a dozen women and 
cliildren wcro killwl and wounded. On this occasion the crime j 
WHS trace(l to a hand of Kookas, ami it was aaceriained that four 
of th(! men had been coiiceriKMl in both ontraj.;es, having in tlie 
interim visited Pninee, where! the .attacks were ])lanned. It 
tliiia ap]»cared that in these and <jther minor outrages the inten¬ 
tion was to heard the P)ritish (jovernment, who had distinctly 
sanctioned kine-killing, and to raise the liinaiieism of the Sikh 
population. It was then tlionght that the severity of the ymu- 
ishnumts inflicted—tAVelve men having heen sentenced to death 
hy the Chief Court at Liiliore—won]<l he snllicient t<t oveniwe 
the Kookas, who, however, seem therehy to have been inciietl 
to take r(!veng(i, .Jami.'uy i4th, 1H72, Iw a night attack which 
tln-y made, in a body :i(>0 strong, on Fnii MaJodh, in the neigli- 
hourhood of Lf) 0 (lhiana, the residenc(‘ of .Sird.ar Alilli Singh, a 
Sikh chief of great respectuhilily, .nid killed two men *>1' the 
garrison, hesides wounding the son of the chi<d‘ and one <ir 
two other persons. They w»'re prom])tly r(*]ailsed, with greater 
loss to tlannselves, .and, heing piiisued in I heir relreal imm the 
Fori, of Mulair Kotlah A\liich, their mnnheis Jiaviiig heeii 
reiidorced, tln-y Tin^ncce-sfully .‘itlacked on tin- following 
morning-- were “literally hunted down.” Of tin* c.'iptives 
taken lifly were selected for e.\<-ciition on the. .-.put, and sixteen 
mori! were put to death at Cmhallah, the iiisuiTeclien liaving 
heen, even iH-fore the exetaitions, completely .su]*pres,sed. liani 
Shigh, the leader of tin* sect, who was iiol pri*sent at the altai-.k, 
was cajdared without the s1ighl(*st <lilticull\ hy nj’der of the 
Indian (lovertiment, hy whom he wjis d«*]>oi*U‘d. 

KHIECSSIM Eli, literally “ wai-game,” is h\ im iin*ans a new 
invention. Jt was liist ]iro|iosed hy a Ih’ussijin gentleman not 
belonging to the army, ahoiil forly or Jifty years ago. 'I'his ge>i- 
tlerna'n, lleiT Von Keisenit/, w.is much iiil(‘r<‘sl(!d in the stmly of 
inilitiirv history, Jiiid iiiarKed his maji.s uith eolonred yens, its 
Napoleon is said to liiive doiu*, and as might have heen seen in 
tin' windows ofany of the l.arge ma]) shoj>s in hoiidon during the 
Jh'usso-Freiicb W«ar. lie improved on this by having <-ert:iin 
blocks or tigun's made- to represent bodies of men on the same 
scale as his maps. Von lleis(‘witz’ son, an urlilh-ry ollieer, look >i)> 
Kriegssidel, .and greatly iiigwoved il. Von Idiillliiig, in a iiolicc 
contained in tin* ‘ Alililair-AVoclunl)lat1,’]Mar'h (»th, speaks 
vt!vy highly of the iiistnudimi that may be obtained Ity a study 
of this game, '.rwcuty years age, Yon Multke was pre.-ident of 
a society for jdaying this gaTiie at Magdeburg, and the gre.’it .•illen- 
tion that military (piestious have recently received in Euroya* 
lias dr.'iwn fre,sh alteiition to the game. 

Thisgiime iindouhte<lly aifords a. considerahle amount of tactical 
instruction, hntil is chiefly valuahle for enahling (tllieers to real¬ 
ise the Hpace occn]»ied hy troo]>s when deployed or on tin* line of 
inai’ch, and the time it hikes for Irooyis ((Minue from oin* yieint 
to another. It furlln’r induces a study ami ilisciissiou of mili¬ 
tary .su)»j(!cls. A writer on this huhject says : ha yualicjue tie 

ce ,icn suscite entrc! ceux <yui s’y livient desdiscus.sions jouTmilicrt's 
sur Tart de la ^merre, et cet t'ehaiige d’idee- enlre oflicieiv de 
science et <rexperif‘iice (liver.ses, est fail ]K)ur eiitret<*uir tlaiis lui 
coips d'ollicers raiuoiu* de letiide et de, la yirofessiou ties 
armes.” 

The material of the game of Kriegssyiiel con.sisls t)f a nnmher of 
hlocks to reym’seiit tntojjs, Avliich are m.'ule of coloured mekd, 
and mayw ; the in.'iji.s in ust! in this eountiy are the d" onliuince 
survey imijis, and tlie hlocks are on the same scale, a set <»f 
maym emhracing a, district. <if conntry some lifleeii miles square, 
ami a lutx wliich contains a .suflicient. inimher of metal hlocks to 
reyircsent t>M) army coqis, each composed of— 



M<n. 


(!imi.8. 

3 DivihioiiM of luliiiitry . . 

27,000 

3,411 

3,6 

1 Brigndi* of (’avalrv . 

2,093 

1,HH| 

6 

Um'iTo Arf Ulcni. 

3 Batterie.s 1 lovse Artillerv . 

r.73 

612 

1M 

3 Field Batteries . . 

(509 

.5,52 

18 

Artillery Reserve Aiiiiiin- 

) 1 ,o 

120 


iiitioii Column . . , 

128 


Jicserce Ei^ffinai'K. 

1 Coniiiany . . . . 

1 Equipment Trooj» 

124 

8 


244 

117 


1 Pontoon Troop . . . 

251 

1.54 


1 Telegrajih Troo]i 

2J9 

120 


Total 

3I,27T 

(V.I81 

78 


Each Division of InlUutry is composed of- 


Mrn. Horat'8, Guns. 

2 brigades of Infantry . . 6,594 60 

1 Battalion of llifles . . 1,099 10 

1 ilejjimeiit of Cavalry . 634 559 

2 Batteries of Field Artillery 406 36H 12 

1 Comyiany of Engineers .124 8 

1 Reserve Ammunition Column 143 142 

Total . . . 9,000 1,137 12 

J'lacli brigade of infantry consists of 3 battalions, each of 1,099 
fdlicers and men. A coinyiany of infantry consists of 3 otficers 
.'iiid 130 noii-commiKsioued ollicers and men; there arc 8 cora- 
yianies in each battalion. 

Tile cavalry lu igade is coniyiosed ol‘ 3 regiments and 1 battery; 
a regiment consists of 4 stpiaili ons, each comyiosed of 5 otticers 
and 120 nr)n-commis.siom!d ollicers and men. 

A battery of artillery i.s comyio.sed of 6 guns and 10 carriages, 
with 203 nilicers .ami men, and 181 horses. 

A hattery (d' horse artilh'iy is c.oinytnsed of 6 guns, 14 carii- 
agt*s, 191 nllicers and men, and 201 lionses. 

A com]>any ol‘ enginei'i’s is coinp»)sed of 124 officers and 
men. 

An (‘<piii)iiient trooii of engineer train consists of 33 carts 
ami waggon.'^. 

Tlu* pontoon train i an ies a bridge 120 y.ards long. 

The telegra])!) troop c.anies 3(5 miles t)f wire. 

The above, with the maps, constitute the material of the 
game. 

d'o yday the game, an uniy»ire and his assistant are. rccyuisitc, 
with a varying number of ollicers on each side, usually an officer 
ill cominaiul with 2 or mori* subordinates. 

The nmyn're exainine.s the maps, and deteriiiine.s on a “general 
idea,’’ wlii< h In* gives in writing a day or two before the game is 
yiliiyed to each jdayer. He also givtss a special idea to tlie 
geiu'ral and ollicers rei)res(!nting the general on each side, de¬ 
tailing tlie forct* under hi.s command; the “special idea” of 
each .sid(! is, of course, ke])l seci’et from the otlu'r side. 

Each commamler ihen .semis 1o the nmpirti in writing a de- 
tuile<l statement of how he jiroposes to dispose (lie foi'cenndiir 
his couimaml, whore he proposes to put each huttalion, squa¬ 
dron, ami hattery ; in fact, ymtting the whole in the form in 
which a geiieinl ollieer u.siially i.s.sue.s Jiis orders. 

Tlie uni]>ire then gives the cumniamhir of one side the blocks 
ix*])re.sentiiig his hnee, and tlu* latter arranges them on the 
iiKi]) as detailed in his orders. That portion of the map is 
then covereil uj>, and tlu* other eiiiumaiidev ]»evfonuH the same 
operation ; the majt is then i-arefiilly eovered iij) until the 
time* fixed for the j.;ame has come. 

The following is an example of a game that has actually 
heen phiy<*d ; — 

fftuicml Idea. 

Two armie.s have inv.'uleil Bohemia, one by the Liebau Trau- 
temiii road, the other Ity the Zittau lleichciiherg Tiiinau 
(!it<cheii road. The defenders of liolutuiia have been defeated 
on both j-oads, and are tailing back with the object of concen¬ 
trating behind the Elhc ; the invading armies wi.sh to make a 
Junction. 3’liis general idea was given to both commanders. 

Spwial Idea for the ('owmaiidcr of the Timidimj Army (Bhfc). 

The commamler of the rigid, invading army, whose head; 
qnartei*s are at (Jitschen, .sends forvviu’d a division composed of 
the following troop.s :— 

7 Battalions of Infantry, 

8 Squadrons of Cavuliy, 

3 Butteries of FieM Aitillery, 

1 Battery of Horse Artillery, 

2 C'omiiaiiies of Engineei-s, 

J Pontoon Train. 

These arrive at lloritz on the evening of the 1st dune. Th 
commander reeeiv es orders to advance early on the 2ud, to seiz 
tlie bridge of Koninginhof and Schurz without delay, and, if pos 
.sihle, to push on to lietti'.ndorf and Gradlitz. At 5 a.m. on Jim 
2nd, he receivtj.s a telegra] )li from the commander of the advance 
guanl of the loft army, to the eff’ect tliat he is in possession j 
Trantennu, with his outposts at New Bognitz, but tliat he is i 
]»ivscnc.c of a suiicrior force, and will not be able to attack befo’ 
mid-day. lie knows that a hostile force, about 8060 men, 
between Horitz and Koniginhof. 
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Special Idea for Defending Force {lied). 

Thu commander of the (lefendinj,' army, feeding liiinself nnaldc 
to prevent the junction of the invading armies, is concentrating 
liehind the Elbe, between Joseplistadt and Kbiiiggmtz, with the 
ultimate intention of retiring behiml the Adler, and giving 
battle in a position between llohenbruck and Kuniggrutz. He 
wislies to deJay the junction as long as possilde, and with this 
object leaves 1G,0(>() men at Kriniginhof; of these, f)()(M) de¬ 
tached to guard tlie Trauteiiau road on the evening of June the 
1st, are in position near Burgersdorf; tin; coinnmnder of this 
force, at C a.m., reports that the enemy is not in force in his im¬ 
mediate presence, and that he thinks luj can hold his gr—- 
six liours. Tlie remainder, coni])osed of 

7 Battalions of Infantry, 

4 Squadrons of (Javalry, 

.'J Batteries of Artillery, 

2 Companies of Engineers, 

arc stationed on the Miletin road, in advance of Kihiiginhof, 
huth outposts as far as Trotin. 

The commander of the force knows that a foret' of from TOOO 
to 10,000 men is advancing from Clitsrhin to Horitz, and were 
within three miles of lloritz atfi r.M. on the Isl. Each coniiuander 
was required to give Ins dispositions for the evening of the 
Lst, and the morning of the 2nd, in writing, to tlie umpire, 
twenty-four hours before the game was ]ibiyc<l. 

If we ])an8e, now,and (‘xainine the advantagesarising to ollicers 
from a study of the foregoing, we see. 

1st. That the nature of the ground as portrayed on the. map 
must have been aecurately studied, the villages must, have 
been looked at, and information as to tliem and the rivers oIj- 
lainahle from Cazetlecrs, or hooks, jiiusL liave been looke<l onl. 

2nd. That the length of time re(|uired by troops to move 
from bivouacs to occupy positions in order of battle must 
have been considered. 

3rd. That the ])osition of the various arms of the service with 
reference to tlie fealure.s of the ground must have, been llioiiglit 
out. 

4tli. That the di.sL;inc.e, nature, and pu.siti .i of the out])o.sts 
must have been considered. 

These four points are of great value and importauee, and it is 
manifest that a very great amouiil of iiislruction may be,attained 
simply by tlie proper consideiutiou of such a iiroblem as that we 
hiive, just referred to. 

But sujq)osiug that the bhudes rejireseiiling the trooj>s have 
been placed tni the. maj), and the two fore,es just described have 
been brought into position facing one aiiolln'r, the “game” pro- 
]»ei‘ then begins, and is ba.sed on tin*, following jtriiiciples. 

When two bodies of troops of ecpial strength as to iiumbi-rs, 
and e(|ua,lly well armed, are, bi-oiiglit inty contact in actual Avar, 
moral causes must give the. \ ic1ory lo om* .side ; that is to say, the 
body of truo])s that has the, must skilful leadei' and is comi>o.sed 
of tile bravest and ino.st determined men must Avin. 

But as these moral causes do not exi.st auiong.st the mebil 
blocks Avhicb compose the, comb.-itaiits in the game of Kriegs- 
.‘^piel, all attempt is luaile, to repre,seut them, uml what are 
leriiied the cJtnvrcs of v^ar,^)J ihr ii.se of a table and die. The 
die is throAvn, .and the result of “repul.se," “defeat,” or “total 
defeat” and the lo.ss are obtained from a table, the result being 
obtained from the column headed by tin; fae.e of the di ■- that has 
turned up. 

The game is pl.ajTd by moves ; each move isfora s|)aee, of two 
minutes, bused on the distances Avhiidi troo]i.s can movi' over 
in tAvo iiiinutes. These are as folloAv.s- 

Infantry march along a road 17b yards in two minutes, in 
cimagement, 200 yards, at a double, 3(")0 yards, in a thick Avood 
only 80 yards. 

Artillery, 16-pound liattery, ITb yard.s, in engagements 200 
yards, in urgent cases, 500 yards. 

Candry and Jlorsc Artitlcni niareli 175 yards, trot 500 yards, 
j;allop7(i0 yards. ... 

Tliat the Kriegs-spicl is a useful game to (.‘xcite interest in 
warlike subjects is undoubtedly triie. But far too much is 
claimed for it by its admirers. There are two most imjwrtant 
points where it completely fails. 


1st. The players see far more of each other’s game and each 
other’s country than they could in real war ; thus, a large Avood 
ill real war masks and conceals all that is behind it. InKriegs- 
Kpiel the Avood is but a patch of green on the map, and conceals 
nothing. 

2nd. The true elfect produced by moral causes cannot be 
shoAvn in Kricgsspiid. Napoleon says, in Avar the moral is to 
the physical as ilirce, to one. Noav if, in this “War-ganie,” 
i iliree-louHlis of Avliat constitutes real Avar is removed, but little 
is left behind. 

3rd. All dilficnlties as to supplying troop,s, removal of sick 
and AA'ouiulcil, &,c., Avliicli are amongst the great dilliculties of 
real Avar, di.sappi'ar. llimce, it Avould appear tliut the Krieg.s- 
.spiel, although a v.aliud»lc ami useful game, must he content to 
riink a.s a game, and cuiiiiot afford, Avhat some of its entliu- 
siastic ailniirt;r.s s.ay it can, a snb,stiliite for real military ex- 
I ]ierience. 

I KUFI(.\ the (ddest Arabic, character. It is believeil to have 
I been adapted from the ancient Syriac cdrangi’h cliaracter by 
IVfoi’ar bell Morrab, and first generally used by the co]tyi.sts of 
Kiifa (Avlience the iianiej about tlu* end of the sixth century, or 
.shortly before the lime of Moliaiiimed. In it the Koran was 
originally writ leu. It Avas witlmut diacritical ]>oint.s and 
A'OAvels, tiie.se not having bc'eii added till neai' the end of the first 
eeidnry alter the llejra. 'I'oAvards the clo.se of the tenth cen¬ 
tury it began to be superseded by ciirieiit liaiidAvritiiig, knoAVii 
as the AWJj.fr eb.araeter ; lait Kuiie continued for two or three 
ce.nturies longer to be used on coins. The, Keskhi is the 
eh.aracter in use at the presmit lime : the Persian Taalik and 

■ the African Mixjrchi cluiracter.s ari' modilications of it. 

j K VAN!ZING, a mode of preserving wood, cordage, &c., frenn 
i «lecay and the attiudvs of insects. It derives its name from a 
; jiatentee, of the nanu' of Kyan. The jire-scTTative fluid is a solu¬ 
tion of corrosive, sublimate in 50 (tr (10 parts of Avater. [Dry Bot, 
E. C. V(d. iii. c(d. 680.] 

ICyAPHENlNE or (’VAPIIENINE, 
ohlainojl by heating a mi.vfiire of jiotas.^^ic cyjimite and liciizoytic, 

I chloride, or lime ami benzoiiilrile liromide, 

I is a colourless neutral subsOmce melting at 221”. It Is solulile 
ill Avaler, and slightly .solulde in ether. (Engler, Ann. l-hcni. 

I I’hann. cx.vxiii. 137.' 

1 KVlllE EIjELSuN, ill Grc.idi, Ki'fie t’Ae'jjjrov, Lord have mercy 
(upon us\ and knoAvn a.s the “ Lesser Litany,” a form of suppli- 
, cation Avliich, a.s AVell as its Latin e(|uivalont, Miserere, is occa- 
I sionully round in the Avritiiigs ol iirofane authors,and is said to have 
been, from the Apostolic, times oi the ages next posterior lo them, 

I fre.ely incoiqiuiuted into the Liturgies of tlu^ (ijiiirc.li. This cir- 
I cum.staiice, lioweA'er, i.s owing not so much to the iissimihitioii of 
j u Pagan formula, as the peiqw'tuatiun, in the developed Judaism 
I of Cliri.stianit.y, of ji Hebrew siipplicalioii Avlncb is of frequent 
' ocrnTreiicc in the Old and NeAV Testaments (Ps. vi, 2; ii. 1 ; 

■ cxxiii. 3 ; Matt. xv. 22 ; xx. 30 ; Luke xvii, 13). The formula 
i.s round in the Liturgy u.scribed to St. James liy the AposUdival 
Constitationn, and it is jjerpjq.nally repeated in the Greek Litur- 

. gies, from Avbicb it was diafted into those of tlic Western Coiu- 
j iiiuuiori. 

! In the Ixomish (fiinreb the Jvyrie is solemnly recited during the. 

1 celebration of the jMa.s.s, three times in honour of God the Father, 
thici' times ill honour Jif God the Son, and three limc.s in honour 
I of (lod the ffoly Ghost; ^-o that it is r(‘garded as a short litj'iiy 
j or su]»plicatiou to every person of the Trinity, thereby involving 
I a confe.s,sion of Triiiitaii.an doctrine, in the Liturgy of the 
i Church of J*higbind, in its translated form of “ Lord have mercy 
j upon us,” it generally precedes the Lord’s Prayer, being regarded 
i a.s prciKiratory to the claim of sonsbip Avitli Avliicli that Prayer 
j ojien.s ; and it forms the comineiieenieiit of the several response,s 
Avhich occur botAveen the Gjimmandnionts in the Anglican (Vaii- 
inunion oHicc. It i.s jlirccted to be recited, Avitli varying 
frcjpieiic.y of ivpi'lilion, in llie, daily Morning ami Evening 
Prayers, in the Litany, the C^imniimion Service, the Fonn of 
Solemnization of Matrimony, the Order for the Visitation of the 
Sick, the Order for the Burial of the Dead, the Cliurching of 
Women, the Comminatioii, the Foriiis of Prayer to h(‘ used at 
Sea, and in other functions, some ol' which, u.s for the Healing of 
the King’s Evil, are at present obsolete. 
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L AIJARLjM, ill (jrock \df)apoy Jind Ad/Hupoy, the ColcRmtrd 
bluinc.r or sliiixiard of (’onstiuiliiio tlic («’ri*at, tlui lii^lory 
of which in iutiiniitidy coini(‘c1>!d will) the drcuuislaiic.cs of tin* 
cuiiverBioii of the ciiii»cior to (diristiiuiity, 'J'hc etyiiiolo^i^y of 
the name in iih ohsciin* as; the lame and lortiines of thi* standard 
itself were hinlliant; an<l it “has hocn vaiidy ilcrivod/’ says 
fJihhon, “ i'roni almost all the laii'^uaj/os of llie. woild.” Amongst 
the derivations whicl) have hccn udvocatisl may h<* mentionod 
that which idenlilies it with laJiormn, a^ indii-ating the* solution 
or cessation of the lahoui’s and fatigues ol‘ war (icafiiruv \vr-f)piou), 
an etymology of whirl), although it was adopted hy Cri'goiy 
Nazianzen, the ]iiohahi!ity is Avealo'iied hy the fact that the 
)cnultinuiti‘ syllable (jf bidiaiiim is slujit. Sonu* autlnus have 
Milieved that they fouial its migiii iu (u\dfifta, I'ielv, or 
reverence ; otlu'i-s i)i ^aft/Udycir- to lake, o)- in Kdfjwpa, nimJiJi, 
s]»oils 1ak(‘ii iu war ; whilst othei.s agai)) have put forth analogies 
more or less s])ecioiis, but all alike inconclusive, f)‘oui aniojjgst 
th<* vocahleH of the ('('Hie, Teul<»nir, Armenian, and othei- 
languages. 

'When JMaxentius had made lii)uself odious hy his oiiliages 
0)1 the lihertif's of the state sin*! the di'ceiicic'- of social life, 
Constantine marched against him in order to give him 
battle in the iieighhoinhood of Home, a.i>, “12. ilis niniy 
Avas sniuller than that of Ma.\enLiiis, hut ('onstantiiie ]uau'd 
the only siipienie Cod that He AVould ivveid Himself; 
who)), a little alU'i' noon, as he was maiching ;il the head 
of his ii'oops, a miraculous vision ap]H*Mi'ed to him of ;i. 

liuiiinuns cioss tigni’ed in the sky juid iihove the sun, and heal ¬ 
ing the inscriptioji in Jjutin, In liar (•w//ne) v/acc, oi- of 

Avliicli the Creek Jind Jhiglisli (‘(piivaleids aiv i-e.-peetively fV 
TQVTtp viKa, and III {or luj) (hu r<oiiiii<r. The whole aimy saw 
till* vision and sliaivdthe amazement of the iCni|iei-or ; to whom, 
in liis slee]) on Ha* following night, .lesns ('liri-t a|>]ieai(*d, heiir- 
ing in His hand the same symbol which the, En)j»ei-or had seen 
in th(' .sky, and mdered him to fashi(jn a lik(* .sign and to use it 

iis his hiinner when lie joined haltle with iiis enemies, a.s an 

assured tro])hy of victoiy. Tiie Kiiiperoi-’s hist care in the 
morning was to have a .standard ]U(‘])ared in (diediciice to the 
Divine, orach*: and in the haltle Avhieh vhoi'tly follow(*d u(*!ir the 
Milviaii hihlge,thc Divim* ])i-ojnis,e A\n.s fnllllled in Hu* overthinw 
of the ai'])iy of Maxentius, and the drowning of Hie latter in the 
'riber. 'Idic gratelid Emperor ever alter (lisphiyed at Hie bead 
of his ai-niy a riabarmn, or cross, Hie holy standard under 
whose au.siiices he had obtained the victory ; not long after 
which event he erected a statiu* of himsell in Uonn*, in which he 
Ava.s represented Avilh llie Laharuni in Ids hand. 

The Laharum -whieh is to he ]iroperly ivgaided a.s a Cliris- 
tuiiiizcd adaptation of a previously e.visting imjieiial .--laiidard— 
if) described a.s a lung shaft or lance, .dieatlied in ])lale.s of gold, 
and inter,sected near its ii])per extremity by a traiisver.se bar of 
Avood, 80 as to ]>rese,nt the form of a en.ss. On the summit of 
the lance was a croAvn or garland of gold ;ind juecioiis slone.N, in 
Hit! centre of Avhicli mipeaicd Hie symhol <»f the name, of Clirisl, 
in Hie form of a monogram conijiosed of the first Iavo letters of Hu* 
Avoid in (iveelv, X and 1’, of Avhich Hie 1’ Avas “curiously inserted 
into the middle of Hieh'tterX and its syuiholieal or legendary 
.signilieance was occasionally aiigmenb'd iy tin* addilioji of the 
(}re(*k letters A and fi, Erom the eros.-'-har wa*^ su.spendcd a 
small s(juare haimer, of a juirjde eidour, riehly emhroidered with 
gold, and splendid with jeAvel.s. (hi Hie toji of tlu*.si* colours and 
beloAVthe sacred monogram weie the imag(*s of Hie Emjieroraiid 
his two sons Avrought in gold. The .special guardian.Hiii) of Hu* ! 
Lubaniin Avas eommilteil to Jifty men of the Imperial Cnard.s, ' 
each of AA'hom in his turn carried Hu* standard upon his 
shoulders nnd paraded it Hirnugli the ranks, Ikiniiers of the 
same fashion, but of smaller diine.iisious and of less costly 
materials, Avere di.stributcd amongst all the iniiH*Tial troops ; and 
Constantine huiiself Avore on his helmet the monogtain of Hie 
name of Christ, Avliilst hia soldiers Avore the .snine on tlu'ir.shields 
and lielmets. Representations of these standards are of fninuent 
occurrence, on the coins and medals of the Chri.stian cmperorB, 
Avho, following the examide of Constantine, disphiyed in all their 
niililary expedition.s the standard of the Cross. Under Jnlhui, 
however, knoAvn as the Apostate, the ancient form of the sUuidard 
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' of Hie Roman armies Awaa restored in tJie intere,st.s of the old 
iihdatry, and the minu* of Christ was erased from the Laharum ; 
j aiul wluui the degenerate .successors of Theodosius hud ceased to 
• a.j»]n*iir in j»er.son at the head of their armies, the Laharum Ava.s 
j <lepo.sil(*d a.'s a venerable but useless relic in the palace of Con- 
I .stallt.iMO]»lt‘, Avlien* it Ava.s still kept in the days of Bocrates and 
' .Sozomen, the liistoriaiis. (Eusebius, J>c Vita Itnp^’ratonn Cim- 
nfiiiifiiii; lurlfuiitttfiad Jlistoric.^ of Socrate.s, Sozomeii, Pliilos- 
' torgiiis, and Fleiiry ; Gregory Naziunzeii, (Jratio contra Jvliannm, 
jiriina ; Prndentins, i^ontra SijoiinacJiuin j Gibbon’s Ihcliw ami 
Fall of the Jloijiini Fnipirc.) 

LAJ{AR1{A(.,)HE’S SGJilJTIGN, a di.sinfectaut con-sksting of 
clilorith* of .soda dissolved iu Avater. It is tli<? liiiuor sodai 
eliloralie, or solution of ehlorinuted soda of the Jhitisfi Pharnui- 
i c(t]taiii. fPi.'MiOATioN, K. (A S. col. lOh.u.J 

LA DEL, in Heraldry, a bar or iillet AA'itli lliree or Jive lam- 
beaux, (ir ]»oints, (M*.c;i.sional]y borne as a cliarge, but commonly 
as a mark of dilfereiice. The label of three ])ointH is noAV 
alAvays used as the diflereiu’e of the (*hlest son of the- first lum.se, 
e\ee]>l in royal cadency. The label is ligured under Hkua laUiY 
I E. ('. vol. iv,, bottom of col. (»(w], hut iu some copies the 
diagram is hy iiindveiienci! reviused : the points are always 
/umlaut. In Gothic Architectun*. the term is sometimes 

given to th(* ]irojecting moulding over the heiuls of dooiways, 
Aviiiihtws, and arches, for Avhich, however, the term ifruixtoiic^ 
liontl-nioiilifiiiii, or 'irraflirr-woiihliiifi is noAv more commonly em¬ 
ployed [Duip ; Diui’.stonk, E, G. S., col. 79I1J. 

LAP.JA, in Anatomy, the !i]>s and ])arts resembling tliciii in 
form and arrangeiiient. Hence Ij. pialnnli, Hie external Jial'ts of 
j the female oigans of gi'iieration, dj.stingui,shed as J,. majora, 

' the outer and larger, and L. inhiora, the inner and smaller. 

[ Ij. Ic/iorina (IVom lejuis,a han) is Hie. lerni used for the deformity 
! in the n]))M*r li]», commonly called haie-li]), 

1 LAROU KERS’ G()TTA( i ES. Gf late there ha.s been a very 
' gi'iieral ex j>re.s.si(>u of opinion tliat our labouring cla.s.se.s reijuirc im¬ 
proved hoii.seludd acc.omniodalion ; ami that legislation isiu'edcd 
; to jdac.e lamloAvuersiioldiiig under entail upon afoolingof e([uality 
Avilli tIio.se holding in fee-sim]dc a.-, to the. juiAA’-ers of hoiTOAviiig 
money for tlie eivction of lalmurers’ cottages, &c. Statutory ]iro- 
visiou hasalready been made for debiting both estates, huttliere is 
; a dilferenee agnin.st Hu; fornu'idhviously not conteni]dated hy tlic 
I Legi^latul•e. it is admitt(*d that holli estates, and inde.cd landed 
; property iji geneial, shouhl provide and keeji u]) siiitahle huiJd- 
I ings for leiianls, labourers, and live stock, such being es.seiitially 
j n(*.cess}iry to the successful cultivation of land. This being 
granted, it hdlow.s that when farm buildings become Avoru out 
and ci'.'i.se to Jifford tJie reijuired accommodation, Hu* jiractical 
cptcstioiis arist*, JIua'c eillier landowner any right to deniiuid 
interest on iu‘\v hiiildings? Ought not both ('.states, for e,\ 
aiu])le, to keel) Aip their respective buildings to the reipurements 
: of t(*nant.s, laixairers, and live stock I Ruildings and the liki’ 

I ri*pre.sent the V'orHmj rrqiilal of landoA\mers invested in the 
I cultivation of their (istates, ju.st as iniiilements, (S;c., rc]»resent 
I the v'orfiiaj capital of tenants, invested for a similar pur- 
•jtose. Noaa', as tlu* latter are obliged to J‘e]dace old AA’orn-out 
I inijdenients, v^c., by new ones (and Aaistly increased capitals art^ 
i thus invo.sl(*d), ouglit nut Hu* former to keep up their end of the 
; agricultural yoke ^ No doubt many things .stand in tlu; AA'ay, 

I ami Hie small interest liin(knvnt’r.s n^ceive on capital is not tJic 
lea.sl of tlie.sr*. The Ailliigc system of lionschold iiccommodatioa 
is another, AA'Iiicli, ullhuAigh common in England, is out of date, 
and must give, jdacc in the ]irogi‘Css of agricultural .science. 
Other dillicultie.s might be raised, but only to be di-sposed of in 
a similar way. It wuidd be inconsi,stent Avith the nature of this 
Avork to discuss the be.st position of farm buildings, or the 
amount and architectural characler of Imildiiigs reimived by 
dilferimt farms, Sudice it to say that every farm should have its 
OAVu building,s, and that tlic sanitary requirements of the labourer 
and his family slmuld be amply iiruvidcd for; and one of these rc- 
f[iiiremeiits is, that his cottage and garden shall be near his woik. 
Euim labourers are c-vpo.sed to mucli bad Aveatlier, besides 
licavy work, and Avlieii they have to walk long distances mom- 
iiig and evening, healtli is often seriously injured. A labourer 
takes a jiride in his cottage, Avhich should not be without its 
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lU’chitectuial beauty. This is advisable to make him take care 
of it, spend liis evenings at home, and teach his family,' by 
2 jrecept and example, those virtues ujioii wliich Iheii- present 
and future, wcllare depend. But in the (irection of labourers’ 
cottages, and indeeil farm buildings in general, on no account 
should intenial accommodation be sacrificed to the mere out¬ 
ward ornament of the estate, as is too often done at an ex¬ 
travagant cost. 

LABOURERS’ DWELLINGS. It is not a little sad undindeed 
humiliating to consider how a matter of .such ju’ime importance 
for the wliole community as dwellings for the indu.strial classis 
has b(;en, since tlui world began, a thing of accident, a neglected 
ca.Hualty, in eveiy nation of which w*“ havt: any memorial.s. 
What we see around ns in England, Scotlaml, and lielan<l, is 
l»robably but a Ham]de of the, world at large in every ceutiiry (d‘ 
man’.s history all over tlu‘ surface of the globe. "What we .see in 
our own countiy is, that wbeie dwellings are, erected purpo.sely 
for tliis cla-ss of the pojnilatioii tbere, lias hitherto been .accident 
in tlui selection of the iirojirietor, tlie sile, and the coiivenumce.s, 
we cannot udd, the amenitie.s. It is conse(|Ueully the ]»oor 
usually that build for the jioor. The proiu-ielor is n.Mially 
2 ) 001 ’, the .sites are 2 ^ 001 ’; but tJu' ac.comniudatiou is poor ; but 
the rents are bigli. Matters an' no bettiT wlieii the poor aie 
the last. .succe,.s.sors to the dwellings of the noble and wealthy, 
after tlii'y have .served a series of inliabitaiit.s degeiieial ing 
in rank, ta.sles, ami n])pliance.s. SucJi mansious with llu irl 
Tctluiidancies of accommodation are a burden to every sucia.'cd- 
iiig tenant, exee])t the tir.st and the last—the first who iuul means ' 
eiiual to tlie neces.sities of his (hvelling, the last who bus no 
means to exyamd on its re< 2 uirenientH. Filth, therefore, vermin, 
and winter weather share the place with the jioor tenant. 
Drainage, and all the acknowledged means of l)eallli,es]ie( inlly in 
a crowded jiojmhitioii, eitlu'r have never bei'ii jirovided, or liaic' 
be.en sufleivd to lall into disrejiair and disuse. 

Wherel'ore, says the I’arliaineiit of Great Ihitain in 18.');’), it is 
exj)e(lieiit that facilities .should be afforded for the erection of 
healthful and couimodioiis <lwelliiigs Ibv tlu*. labouring classes ; 
He it therefore I'liacted (I8& J!) Viet. c. I.’i^lthal any mimlx'r 
of ])eiv()ns not less than .six may, by sub.scritbig aiiii-les of as.so- 
ciatioii or a schedule thereto, form thi'ins'-lxes into a company 
for the ])nr2)ose of ]irovi<liiig dwellings for the labouring cbisses, 
with or without private ganleiis, or Avilli or uillioul eominoii 
gardens or 2 'laci's of common recreatitui for the use of the. 
inmates of siicli dwellings, and for no other ])ur 2 )ose what¬ 
ever. 

It was, we believe, while furlliering the jiassiiig of this 
Act through the House of Lords that Lord Sliafteshiirv .stated 
to the Jloii,s(f the result of experience acquired in the, 2 )hilan- 
tliroj)ic. etforts of Jiimself and friends to 2 )rovide for the 
liomsing of the liniiibJe artiziin. ’Phey lixed, he .said, u 2 )oii a 
collage in one of the worst yards known in We.stmin.ster. The 
])lace was little hetb r tlian a. stye, the lloor a. (|iiagii)ire, the 
windows rag-holes, and the roof a collection of thoroiiglifaies to 
the weather. Tlie ])lace in the hands of these genlJi-nieii was 
niadi' weutlievt.ight above and watertight below, the w.alls were 
whitewashed, the Avindows Avert' .sashed and glazeil, and Avater 
Avas laid on for tlomestie uses. In tlii.s eondition it was eagerly 
coiiqieted for, and the rent, though low, yiehled the phi hint Iua)- 
pi.st.s a good return for their money. 

Tliese are the results contem])la.ted by the statute Avhich, in 
order to iuduee gentlemen to embark in tliis excellent euterjirise, 
oilers many facilities and much assi.stauce to\v;ird.s ftirmiiig 
themselves into a Joint Stock Gonqiaiiy for that and for no uUn r 
ixirpofii' ivJiatewr. This is Jiot a charity Avliich degrades the re¬ 
ceiver, hut a utilitarian 2>hilanthro2»,v ha.sed iqiou sound limuu ia] 
I'liiicqilos, and recommended by iis e.xei'lU'iil results hotli to 
doer and receiver, lu’inging Avitli it no .sacritiee either of money 
"ii the one hand or of .self-respect iqjon the otlier. 

So mucli for the erection of iieAV buildings. But tlie condition 

buildings in existence and in u.se by the, indu.strial classes 
ueinands attention, and requires the. inlerpo.sition of .some salu¬ 
tary power capable of judging hetAveeii the tenant and the laml- 
lord, and enabled to consult the exigencies of imliA’idual ami of 
public health, by compelling alterations Avhich 2)0veTty or greed 
would continue to refuse. Accordingly,— 
Whereas it is expedient to make 2 >rovi 8 ion lor taking doAvn 
or improving dwellings occupied by Avorking men and their fami- 
lie.8 Avhich are unfit for human haliitation, and for the building 
uud niaintenanco of better dAvellings for such 2 >ersous instead 
iliereoi;”—therefore wasqjussed, in 1868, the 61 & 32 Viet. c. 130, 
wiucli 13 made apidicable to the metropolis and to the corporate 


toAvns and other cominnnities throughout .England, Scotland, and 
Ireland. 

The Act prtivides for the appointment of an olKcer of health 
in eA’ery toAvn and jil.ice Avithin the intention of the Act, if no 
such officer already exists. 

“If in any such iihice the ottic.er of health find that anv l)re- 
luises therein .are in a condition or state dangerous to health so 
as to be unfit Ihr lumian habitation, he shall reixirt the same to 
the local authority.” ’I’liis re]) 4 )it i.>i Id be tliereupon referred to 
a surveyor or engineer to eonsider and Te2>ort to the local autho- 
rilv “ what is the cause of tin* evil .so ri'jiorted on, and tlie 
remedy Iheivof, and if such evil is occasioned by defects in any 
])remi.ses, Avlietlier the same ean he remedied by struef iiral alter¬ 
ations and impvoA'emeuts m- olliei \vi.se, or Avhetlier .such jn’e- 
mises, or any and what 2'nrt theieol’, ought to he demolished.” 
’J’liis report is to he served <>n the ouner. At the sanu'time 
])lan.s and s2»eci(ic.:itioiis are to he j)iep:ired of the reipiisite alter¬ 
ations or Avork.s, and ;in e.stimate of the cost obtained. There 
is an ajqie.al for tlie owner, liivt to the local authority, and next 
to the <;ourt of ipiarter sessions ; hut in ease of his Avant of 
siic.ce.s.s, lie is ohligi-d to do the work, or it is done for him at his 
co.st. 

There .are ]iroper ])rovisi(inH introduced foi- .saving the righl.s of 
2)er.son.s coneerned in tlu'.se ])r()ceediiigs, and for giving the owner 
comjieiisalioii to the extent of (j/. ju r cent, on tlie money ex- 
j)ended by him nil the iiiipToveiiieuls for his outlay. 

Le.st the statute slioultl he suffered to fall into abeyance, it is 
('iiacted that, “If and whenever any four or more' householders 
living in or near to any street, by Avriling under their hands, 
re^neseiit In the ollicer nf hi'alt.h tlial. in or r'‘ai‘ timl street any 
)remi.'-es an* in a comlilimi or state dangeron\ to health so as to 
)(• unlit Inr human Jiahitation, he .shall forthwith ins2)ecl the 
))ivniises and rejmrt tlierenii; hut the absence of any such laqn’e- 
senlalinu shall notexcu.se him from insjiecting any 2)remises, and 
rejinifiiig tlieri’oii. 

Ill the event of the local authority declining or negleeting 
for the s 2 )ace of thiei- calendar months after receiving such 
repnii to lake any ]>vne,e< ’dings to ])nt this Act in force, the 
hoii.seliolileis Avln) .'<igned .-.iic.li n’])i’(‘.seiitatinn may address a 
meiiiniial tnt.h<’ .^ei’i’i’lary of .8la,te ,'-tat ing the circumstances, ami 
u,skiiig that ail impiii’y he inacU’, uml upon receipt of such meiiio- 
ri;d tile saiil Secretary of Stale may diiect the local autlioritv to 
)roceed nmlerthe pmvisii.ns of the Act, and such direction sliall 
)i’ hindin,g on tln’ local autliority.” 

By the I’uhlic, Health Act. 1872 (30 & 30 Viet. c. 73), all 
lowers and iliities A’ested under both these Rtatuti's in certain 
ocal hoanls or authorities are trun.‘'ferred to the urban sanitary 
authority coii.stituted under that statule. 

LABIMINIG AGIl), an ai’id said to he. contained along Avitli 
cyti.Miie in the seed,'> of llu* lahiirnum, ('ijtism lahuriimti, (T. S. 
Gray, Arch. I'hitrin. |3]xlii. I GO.) 

'IININE, a 2*oif^oi)ons alkaloid found along AA’ith cyti¬ 
sine ill the unripe .'<eeds of the, lahuruuni. Tt crystallizes in 
grou])s of moiioclinic ])ri.siiis, which are very soluble, in Avatev, 
slightly .SI) in alcohol, and almost in.solnhle in ether. I'lin.'^e- 
niann and Mamie, /nlif. (Item. i. KB.) 

LABUHNUM A\’(.)OD, irsed for ornamental eahinet A\ork 
aml in marquetry, owes an attractive jieculiarity in its ajmear- 
auce to the coni last between the lihre.s and the medullary 
2ilates, the former lieing Avhite, the latter dark brown. 

LAIIVIUNTH (A.ai8i''po'<?o0> among the ancients a cavern, or 
l)uitly suhterraneaii stvuouire, Avitli uuiiierous intricate and in- 
tenseetiiig ])a.ssag(’.s. ^’lle oldest and most famous labyrinth Avas 
that lying beyond Lake Alinris, near Ar.sinoe, or the City of the 
t’roeodile.s, in Egyi»t,Avhic.li Herodotus described as having 15l)0 
chain hers iiiidirgronnd and as many above, it is sjioken of ns 
existing liy I’liny, but modem travellers have failed to di.scover 
any trace, of it. The Ltniseaiis, according to Varro, constructed 
a labyrinth of vast extent in the iieighhonrliood of Clusium, a.s 
the .se])ulc.hre of Lur Rorsemin ; hut it Avas already uudiHcover- 
uhle when Pliny Avrote, and up 2 >ears to he as mythical as the 
hero Avlioni it entombed. The lahyrintli of Crete, constructed 
on till: 2>han of the Egjqitian lal)yrintli by Diedalus for King 
Minos, ill Older to enclosi' in it the Minotaur, though often re¬ 
ferred to by ancient writers, Avas 2 >rohahly as mytliicnl ns the 
others, the. groundwork of its i*xistence being, as has been sug¬ 
gested, to be looked for in traditions connected Avitli an extensive 
caA’ern near the toAvn of (.'andia, or one, near Cnossus, which is 
still locally knoAvn as tlie Labyrinth. Other labyrinths were 
those of Lemnos and Samos, but their sites are equally un- 
knoAvn. 




1428 


LABYKINTII. 


LACE. 


1424 


In the middle a fashion arose of arranpiig the flooring 
tiles in the luive or transept (d large churches in a coiuplicated 
pattern, which avus called a Labyrinth. Occasionally the laby¬ 
rinth was square in phui, and the lines rectangular, but it was 
more coinnionly round, the labyrinth being formed by concentric 
lines. Iii all there is an entrance, and outlet, the apjAioach to 
the centre being made dillicnlt to discover Avithout a clue. These 
labyrinths, Avhicli were regarded as syinbolic.'il of the I'eiiqde of 
.lerusalem, .■sprang into existence under the iiilluence <»f tlu* 
Crusades, and seiwecl to inarh the stations of the pilgrimage ti» 
the Holy Land lor thos<* Avho wen; unable to make the actual 
pilgrimage. I'iiculnr hdiyrintlis remuiii in the cathedrals of 
Bayeux, Sens, and Clmrtres (4() ieet in diameler) ; octagroinl at 
St. Quintin, a)id elsewberc ; whilst the rennirkahly line squan; 
lahyrinlli <d’ St. IJertin at St. Onn r, and un octag<Muil <*ne at 
Amiens, have been destroyed Avithin the last half cenlnrv. 

Another so-called liabyrinth or Mu-c i.s the series of intiicate. 
hedges and Avalks tliat in the ])ast contu]i(s exerei.'^ed the in¬ 
genuity of the. laudscajKi gardener, and of which the Ma/.e at 
Hampton Court, ]»lauted in the larly ]i!Ui «d‘ liu' reign of VV'^i!- 
liam Hi., is a well-knowni e-xainple. Still anollnr lal>yrinth 
or maze Ava.s that cut on the turf for a country pastime by shep¬ 
herds and i)easttnt lads,— 

(“ Jlcro’s a maze Iroil, indci ti, 

Tlivowgli ami meiimlorR.’’— Tvinjust, Art iii., sr-. It.) 

These Avere locally knoAvn a.s Miz-IMaze.s, Julians I>ower.s, Sliejt- 
herds’ lluces, and Troy-lo\vn.s. 

LABYltlNTII, in Anatomy, tlie name given to the parts of 
the ear known respectiv'cly as vestilmh', cochlea, and si inicir- | 
cular canals—parts situate in the substance of the petrous bone , 
of the skull, between the lyuipaiiuni and llie. internal auditory I 
foramen, i 

LAC I’E. C. vol. A', col. ()S|. 'Ihe (|uaiililies and values of 
this gum—under the several forms of seed l.ac, shell lac, .slick i 
lac, and lac dye-iuqiorted into llie I'uited Kingdom in the ^ 
last three years, w-ere - 

JS(Ji), (i8,Ki8 c.wts.X‘:’.or),5)i:i 

1870, 48,8()(; „ .... 2.'>7,8U!> 

1871, 00,002.:t()I. 

LAC.'K fE. t\ vol. V, col, G0|. Jiv lace i.s generally undei.stoo«l 

a transparent fabric <»1‘ tliread, silk, cotton, or mohair, of various 
widtljs, textures, and colours, ijib'iided for tin* ornaiin nl./itioji of 
dress. Few of those who buy and w ear it look upon it as a fine 
art, or know that it has a liistoiy and a literature. 

The origin and antiiiuily of lace Is not certainly ktK)wn. 
The woi’il occurs several limes in the Old Testameut, as in 
Exodus xxviii. 28 iiud ;i7, a blue lace ■/' and again in Ecclesi- 
asticus vi. 30, &c.; but in all these casc's it Avould si^em rather to 
be a woven trimming, such as is uow^ used by upliolsti-rei-s, either 
ill silk or avooI for the, edging of dniperie.s, or in gold and 
silver thread Jbr naval and iiiililary uniforms. The lighter 
fabric, wliich Ave call luon* especially by tin; name of lace, 
Ihougb there are some iudii atioiis of its use in (ircek costume, 
■seenrs, at lea.st iu .Europe, to belong to conqjar.itively modern 
times; point lace, properly .so i-.allcd, oidy api)eariiig there about 
the end of the Mill centuiy. M uu.s w ere limn tlm chief worluT.s, 
not only for the adornment of the ihurche.s and the vestments of 
the priest, hut also as a sourci* of revenue. The jiortmits of 
those times exhibit lieautifnl siiecimens of this work on tlu; robes 
of churchmen, smiators, and oilier dignitarie.'''. 

Hand-made lace is either ])rodiiccd by the needle or made 
on the pilloAV. To these kinds tlie jnesent article will be con¬ 
fined. Machine lace, or that Avhich i.s AVeven in the loom, is 
sulficieiitly described in tlie article above cited. 

Before giving the naun s and descrijitiuns of the, dillerent 
varieties, Avhich, introduced into Italy, as above slated, about 
llie end of the Mih century, nourished tliere till abmit the 
middle of the and, after ha\'iiig been neglected for a 

time, revived again about the middle of the 10th ceniiuy, and 
llourislmd for tJic first quai-ter (jf the 17th cenliiiy, but Avith 
less originality of design and delic.acy of execution, we must 
notice Avhat may be con.sidered tlie transition from enihiuidery 
to lace. The hrst on our list, tlien, is— 

1. Pimti mil'i, worked, like satin st itch, on a ground ]>reviously 
existing. 

2. Punti tirali, where a foundation is left, the Avarp-threads 
being draAvn out, and the Avoof retained and draAvn together in 
various patterns. 

3. Punti or laid xvurk—Avhat we. call appliquf’. 

4. Pmti 'imylia, domed ou the meshes of a netted ground. 


Of this there is a kind made in Brazil. A print of natives at 
work represents a man with a mesh in his hand, and the loop 
over liis great toe, nettinjj.the groundwork ; and a woman with a 
frame before h(.‘r, in which the netting is strained, who is oc- 
cupied in putting in the pattern. 

5. Point coupe, or cut Avork, in Avliich sometimes a network of 
threads was jiut in a frame, crossed and rc-crossed in complicated 
jiattems. Beneath this wasjiasted a piece of fine cloth; the. uet- 
Avork AA'as .scAVii to the cloth by working round the edge.s of the 
Jiattems, Avhicli Avere. to bi* thick, after Avhich the Bujierfluous 
cloth Avas cut away ; sometimes the cloth Avas omitted, and after 
tlie frameAVork of threads was made, it Avas Avith a needle ami 
other tliread Avorki'd ujiou and drawn together, in button-hole 
stitch, in all sorts of [lattcnKS. Tliis class of lace all Avent by 
llie name of cut work, even when iiolliiug ivas cut UAvay. The* 
term is also ajqdied to ivliat are called fancy stitches either ou 
muslin or hic<*, 

0, (Jiit)nirc lia.s a Avider meaning, and is applied to a great 
iiiaiiv dillerent sorts of work, but may be de.scribcd, as iu old 
time being AV'orked over a rolh il cuM.oii, or iu some cases slij) of 
jiarcliiiieiit,- though this last material Avas lUit much in favour, 
as it was alleoteii by (lump, and therefore could not he AV'ushed. 
it seems now to be aj>))lied to smdi laces as MalU^se and some 
lloniloii, Avliere there is no ground, but the pattern is joined by 
long stitches in- bridex. It is jiillow'-madc. 

7 . PiiiitL (I xtiiori, on a coarse mat-lik(?. foundation. 

8 . Pintli (( (Umi, probably a rhean or net grmuid. 

At the head of all these stands the 

1). Uoxr or mixed Point, so culled because its outlines are in re¬ 
lief like eiiibo.s.sed AVork, someTiiuc.s iu double and triple relief, 
cottoiibeiiig laid in,'<ide to rai.s(‘ the edge.'!, and beautiful stitelie.s 
imserted in the (lowers, wliiirh an; comii'cted together with what, 
are called bvide.s, these, being again bristled at the interA’’als Avitli 
little knots, calhal jiicots. 

10. I'uiiti in Ari« wuis of the same nature as‘Rose point, 
juirely nee.dle-Avork, formed IV()m a single stitch, but dilfering 
from the juvvious lace in that its edges Averc Hat. The flow’era 
or jiatteni.s weie formed of thriauls laid down on the jiarchimmt, 
and then duniod to and fro; the juitterns Avere joined together 
either with briihx, us in Ro.se jioiiit, or entiridy in line huttem- 
hole slilcli, Avliich .stitch is lealiy the jiriiicijial one iu all needle 
lace. 

A m.iguifying-ghi.ss will sulksfy anyone a.s to the; manner of 
e.vecntion lUid tin* .sclnsd lo wliicli the lace hebuigs, ))uL the 
(late is ((uite another (pieslion ; Ibv a.s, in painting, tlie hesi 
judges do not always know a ciqy from an orgimil, so no 
doubt iu lace very beautiful liibrics iuivc been produced whicli, 
after all, were oijly copies of older works. Laces are often 
named after th(‘. last place lliey came from, having porlia]»s 
travelled half oV't;r Europe. Nothing hut patience, exi)erience, 
and a thorough study of the subject will cnalde anyone to judge 
of the true miture, daU', &c., (d' these fabrics. Venice was no 
(kuibt the cradle of the art in Eurojie, and tin* best designs ever 
made arc Venetian ; llioiigli Sjiaiu may claim ulnio.si as early an 
origin, and scarcely Ics.s beautiful work. Tlie source of both is 
Oriental, the art being bro\igli1. into Italy by the Greeks, ami 
into Sjiaiii by ibo Moons. The naiue.s of Dtirer, Guadaguino, 
and a brother of Titian iirc mentioned as designer.s of patterns 
for the lace Avliieh Titian dejncls on the robes of hi.s sonatons. 
As the art began to decline in Italy, it Avas introduced into 
France about the ye:ir 1003, l>y Colbert, l\lini8te.r to Loui.s 
XIV., Avho estuidished it on Ids owui esbite of Alemjtjii, where It 
attained the highc.st jierfection, and Avhere it is jiroduced lo tins 
tlay, Aleinaui and Argeiitin being the only strictly needle-mad!' 
laces now' in existence. 

The iimimer of Avorking this lace is as folloAVS, and Avill h*' 
be.st iinder.slood by Ihuse. Avho ha\'e had an opportunity of seeing 
sj)eeimcns of work half linished in the South Kousingtou ami 
other museums. The jiaite.rn is first printed ou small pieces ol 
jwu'climenh tlien pricked round the outline, after Avliich it is 
tacked to a jiiece of linen folded double. The edge of the 
pattern is now^ formed hy carrying one thread round it Avitli one 
mind, wJiilst wdtli the other a needle and thread fasten this 
securely tlu-ough paichinent and linen hy means of the holes. 
The ground is next made, and this is either with brides and 
iiicot, as described above, or a reseau, or network, is Avorked 
backwards and fonvards. For the flowers the worker uses the 
point none. She begins from left to right, and then fkrow^ the 
thread back again, and repeats the stitch, till the space is filled. 
This makes a close, firm, strong web. After this^ stitches 
caUed fillings, modes, jours, are introduced, and other improve- 
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menta made; llien with a sharp instrument tlie threads which the ladies of her court to do tlic like, that she might give 
attached the parchment, linen,*nd lace together ore severed, and employment by having new lace made. fcSt. Katherine’s day was 
the pieces are finally put together with what is called invisible at one time observed in that neighbourhood. It is not unlikely 
stitch. This lace formerly passed through as many as eighteen that the term cat-stitch, still used in those parts, and cat-wood, 
hands before it was completed. It now requires twelve. Aien^on otherwise spindle-wood (out of which bobbins are said to have 
lace has always had a character of its own; for although Colhert been made) are relics of this good old time. From having been 
sent a woman to Venice especially to learn the art, and imported made in most of the sou them counties, the occupation is now 
workers thence, they never seem to have been able to teach nearly confined to lluckinglmmsbire, Devonshire, and Bedford- 
tiieir French pupils the real Venetian working, and the French shire. We have put Buckinghamshire foremost, because it lias 
thus have the merit of greater originality. This Alen^on lace plied the trade more extensively than any other county in England, 
and that of Argentin, which last, however, is of inferior value, though Devonshire has outdone it of late years in the beauty of 
are the only laces made now of linen thread. Formerly flax its productions. 'I'he Devonshire lace is always called Honitoii 
was universally used, but it has be(!n almost entirely super- lace, that town having b(^en the first to set uu the manufacture ; 
seded by Scotch cotton, though occasionally fim*. specimens of but the best and most made now is at the little villages of Brans. 
Brussefs, Mechlin, and Valenciennes are still made of flax thread, combe and Beer, on tlve south coast, where almost every alter- 
A horsehair is sometimes put round the edges of point d’Aleii^'oji iiate cottage contains a little circle of women and girls with 
to give fimiiiess. their pillows on their knees. In Buckinghamshire it was so 

Other countries have prodiiccid ])oint luces ; in fact, Flemish entirely the occiijmtion of the iK'oplc, tliat boys as well as 
point was quite a rival of that of Venie-e. All the productions girls learnt to handle the bobbins. There are still many men 
of the Netherlands, afterwards sjiecified as Brussels, Meclilin, wlio were luuglit .is boys, and who used in time of scarcity of 
&o., were k'nomi formerly as Fh'inisli lace. The art was also field work to ifike lo tjie jallow. The greatest produce and 
cultivated to some extent in otlnu’ countri(*s. For further infor- demand in this country in former times was for what was called 
mation on this subject, we refer to Mrs. Bury Palliscr’s ‘ History baby huv, a narrow lace for the ch])s of infants; but this is 
nf Lace’ (1P64) ; but we may Just ineutioii that lace us an gone entirely out, and at ])resent Maltese, Cliiny, and Yak lace 
article of dress, and for tlu; use* of the Cliurcli, is mentioned as are most in request, though, with the f)l<ler people especitUly, a 
early as the reign of Edwnrd JV. In Mrs. llailstone’s collec- good deal of what is called wire-ground lace is still made, and 
tjon there appeared a specimen of needle luc(', English work, an will ymthably hold its own when tlic newer laces have gone 
altar-frontal of the Kith century ; hut the art flourished most out of fashion. In 1G2G the, then Scpiire of Little Marlow, Sir 
and best in Italy, Spain, the N etlierlaiids, and France. J. Borluse, foundeil schools in the town of Ureal Marlow for 

J^illoK'Latr. "We have drawn the line very strictly between twenty-four boys and twenty-four girls, the latter to be taught 
]ioint or needle lace and any other, because there is a givat knitting, spinning, and houc-lace. ’I’lie boys’school still remains ; 

(leal of trouble, caused to beginners fro’ii the term point the girls’ has been nu'iged in llu! National school, 

lace l)ein« used for all sorts of mixed laces. For instamu', To describe the manner of making lace, we must begin first 
after the mtrodnctioii of the yiillow, Brussels ft])rigs, still iiia«h* with the pillow, av Inch i.s the work (»f tlie lianiess-maker ; it it 
hy hand, were sometimes grouiided (»ii the pillow; llonitoii made of str:iw, wheat lieing preferable, but barley is also used ; 
sprigs were made on the pillow, and gnnindcd by hand. Again, this is covered Avilh a coarse wra]>per, over whicli the AA'orker 
]5i'iis.sols luci‘. is very rarely now grounded on the jiillow at all, puts a. clean print cover. The jiillows last three or four years, 
hnt ai»plifpui on a Avoveii ground, knowji by the innne of according to the amount of work done iqxm tlieni. The constant 
Brussels net. in Spain the pattern of the vela mantilla yuicking in time wears them into an uneven siiri’ace. Next come 
darned in floss silk on a wovc'n ground strained in a frame. the bobbins (in Devonshire, Ktii'h). These have from time to 
The invention of pillow lace was for a long lime claimed hy time in different countii(‘s he(‘n made of dillerent materials, 
the Germans for Barbarji Ullnian, a native of Bavaria, who mostly at first of bone, jih tlieir mime ijidicatcs—sheep bones 

introdneed tlie art into Saxony about the year It was, and tiy the sea-side li.di liones having been used, in Bonn*, 

liowevor, known in Flanders iiiori* than half a c,(*ntury earlier ; countries metal; but in late years these havi* nil been superseded 
a }iic,ture over an altar in that country, bearing date 1495, r(*pre- by wood, which is warmer to the foiich. These are now made 
sents a girl enqdoyeil with a pillow and bobbins. Italy, again, by the lumer, boxwood being j)refen’ed as smoother and cleaner; 
diqintes the invention xvilli Flanders, and it is likely that beechwoml, of which they are sometimes made, requires to be 
country may have done for the South Avhat tlie Netherlands more frequently washed, c.speeially for white lace, which makes 
have undoubtedly done for tin*, iiortlu ru countries of Europe, them rough for a lime. All lace-makers prefer old bobbins 
Lace-making still floiiri.die.s in Belgiuin to a larger (*xtent than in wliich have been Avorn sinnotli by time, so that the greater jiart 
aiiy other coiintiy ; and though there, is no country in Eiirorie to be seen in use are heirlooms. It is said that in very poor 
Avhere lacc of some kind is not, made, France and Belgium take districts in Bnckiiighamsliire .“(hejiherds used to cut and polish 
the lead, making and consuming more tliaii the rest of Eurojie bobbins fur their wives froju the catwood and dogAVOod, other- 
put together. wise spindle and butcher Avood, groAving in the hedges. 

Fraiici* leads the world of J’asliion in dre,s,s, .and so it is The paltcni on parclim(*nt or cardboaixl is outlined, and that 
It) her AA’e look for the choicest specimens of this decorative and the grouiuhvork pricked with holes. When once the pattern 
art holli in point and jiilloAv lace. Deninaik, HAvedeu, andlfussia is on the pilloAV, the work is jmrely mechanical : the lacemaker, 
all produce lace ; hut in the two former eountrie.s it is only pro- having learnt to twist and yihiit, has nothing to do but follow it. 
<hiced in one or two localities, and .sold by colportenik In Having calculated how many thivad.s she is likely to want, the 
Ibissia there is only a coarse kind made by llie neasaiils, of Avorker winds Jier material on that number of bobbins, fastens 
Avhich the character is Oriental. It is used for church jmr- the thread together on the pillow, and jivoci'cds Avilh her work 
looses. Dutch lacc is of the same eharacler as Flemish, but in the folloAving mannerFor Avire-ground she has to allow 
niorc solid. A Portuguese lace, called is ijoav coming four bobbins to every nie.sh ; 100 bobbin.s are required for an 

into notice, made by peasants in a ])e]iinsula of t hat name on tin* ordinary Avire-ground Bnekingbamshire lace. There are besides 
coast of Portugal. Maltese, of course, is Avell known ; it is on Ibc i>illoAV several larger bobbins, called trollies in Bockiiig- 
inade of Barcelona silk, and by men as AA^ell a.s AV(jmon. French liainsliii-e.guidersin Devon, Avhicli carry the coarser tliread as an 
Lhantilly is also a blonde pilloAv lace, the ground and lloAvers of oiitlim* for the Hoavci’s. Whoi’C there is no ground, as in Maltese, 

1 he same silk. There is a lace made in the neighbourhood of the bobbins are all alike of the larger size, and the threads of the 
Paris, of Avliich the outline of the tloAvers is made, with chenille, same quality throughout. 

The Maltese lace is now produc,ed in Buckinglninishire of as HalJ'-atitchf or v'ire-ffrouiHl, Take the middle collide of your 
good (|ualityas in Malta, (ieuoa lias also held a high ydaee both four bobbins and cross left over right, tlion end .stick on right 
lor point and pillow lacc. The introduction of the art of lace- hand over next stick, then cross inside, slick of outside couple 
making into England is sometimes claimed for the Flemish, avIio (left hand) over outside stick ; tliis process i.s called plaiting, 
lied hither from the persecutions of Alva; but there seems little Now give each couple tliree tiouUi, .and set a For whole 
doubt that it nourished in England at a much earlier jicriod, stitch, as above; hut before tlie pins make one additional 

though the Flemish probably improved the art, and extended it plaiting of left stick of middle couple over tlie other middle 
into places w'here it hod not been previously introduced. There stick. For some laces of thicker ground six or eight bobbins 
we traditions in both ^dfordshirc and Buckingliainsliire of Queen will be required for each mesh, and a whole stitch, sometimes 
Katheriue of Aragon, who,during hertwoyears’ residence at Ampt- made liefore, and another after setting the yiin, belore the tivisting. 
mil, either introduced the art or encouraged what she fouml,one Clothing for the flowers is like Aveaving ; the threads interwoven 
twcoiint affirming that she destroyed all her lace, and jicrsiuuled like waip and Avoof, carrying the coarser thread as an outline. 
ARTS AND SCI. DIA%—BUI». 4 I 
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For tlie Pearl Edge. With last two pairs of sticks at the 
riglit-lmnd oinl of worlc. Twist lirst pair three times; mahe 
stitch, <lra\v lij^ht. Tidd secoiwl pair seven times, put in a 
pin, pass outside thread over pin, Jeavinj^ the thread outside; 
then tiikn iuHide thread, and pass round pin ; tu'iat throe limes, 
then make stitch, and twist ootli pairs five times, and on 
witli work. 

There is aiiotliev kind of hue made in the Isle of Wif^lit, hut 
it is purely of local production, and does not employ many 
hands. It is worked in a frame on a woven ground, the outline 
of the pattern ol’ a shining thread. 

English lace lias the disadvantage of being pr{jdiiced in rather 
a desultory manner. In other counlrit's schools are established, 
in some instances under the control of geveinincnl. Tl)is is of 
great benefit, as it encourages designers. What i.s done in that 
way in England is mostly done, by private individuals, the only 
exception we know of being the Konian Catholic Orjdmnage of 
Cappoiprin, near Liveipool. 

In Ireland the use of the m-edlc is niciilioiicil at a very eurl}' 
period, blit it seems to have been in the ]»roducfioti of eiii- 
tjroidery, of wliicli a great deal is still woiked in that conntrv. 
The only lace W(* find sp(»keii id’ is that which is c;illed Limerick 
lace ; but ns this is oithoj' tambonred or a]»|»lii(Ue in a fraim* on 
a woven ground, it cannot be of very ancient date, ami never 
.seems to have ranked with real laces, though sonu' of tin* pro* 
ductions are extremely pretty. The trade, however, seemed t.o 
be just dying out, when, to ims t the destitution euiiscd by the 
famine oi‘ ltS47, some energetic, latlies e4ab!i.shed schools, de¬ 
signed imtterns from old laces, and themselves taught the women 
and girls to imitate them with the. crochet needle. This wa.s 
called Irisli point, and .some of the ])rodnc.lion.s, es()eci.illy 
that called Currugh point (whie.li w%'W inlrodueed by Lady l)e 
Vere, and w'a.s an imitation of Bi’ussel.s .sprigs a]>pli<|n6), were 
really beuntifiil. The. sjji-ijs were made srjiaralely of flax 
thread, Avitli a groumhvork soineliineH of crochet, sometimes 
filled in with stitches by the needle., and were (jnile a work of 
art. The success of this industry was marvellous ; it W'as 
adopted as a fashion, and gave eni]»Ioynieiit to thousands of 
hands. It seems to have bt^en particularly ad.apied lo the Iri.sli 
character, (prickly learnt, not adhering l 0 (» rigidly tu rule, .-md 
so allowing for tin* play of fancy and la.ste. 'J'his i.s .said to liave 
shown it.self rfunarkahly in the fact, that, the jwitteni left lo the 
fancy of the workei'S took and retained a certain .style, IVoni the. 
locality in which it was jwoduced, llowers and foliage, being the 
designs of the warm southern counties, geometrical patterns of 
(iasterly counties, and fibrous ones in boggy districts. The, work 
was very remuiicrative, not only atlbi-ding immediate reliid' to 
wliole. families, hut enabling the ^undent to amas.s suftieient 
iiieaus for emigration, which was eanied out on a hirg(‘ scale. 
To others, again, it wMsa cau.se of much mi.scliief; quick returns 
and liberty to spemd as they pleasetl made the tlirii'tle.ss extrava¬ 
gant. Tlii.s led to greed, a demand lor larger jniccss, greater 
car(de,Hsne8H in the }>rodiiction, and so in the end X.o tin*, decline, 
of the. trade. After nourishing for a quarter j)f a cenlurv, it has 
nearly died out. 

LACE,MACHINE [L-xc r: MANi r.vc'rriiK, E.C. \ol. v. col.tl!!]. 
From the time when Mr. hVlkin made liis estiniiile, in Ls.'iti, of 
U,5fK)macliines making thevai iou.s kimls of bobbin and waipnel 
in the United Kingdom, tlune lias been u .steady advance in Urn 
trade. Kv(tv year wi In esse ,s tlie introduction of new patented 
machines; hut the iniproveinenls are generally in nriimr details, 
not in principle of action. Tlu', average, ol' all is about 12 quarters 
or 3 yards in width. Tlie rotaries oi- circulars are iimstly em¬ 
ployed in making plain lu;! ; the macliim^s for fancy goods are. 
much more diverse in shape. Lea\'(*rs’ inachine, one of great 
complexity, often costs as nmcli as 1000/. ; some (»f the lai’gc 
machines tor fancy net, with the Jac(piard aiqteiidage, coiilaiii-u.s 
many as 3,500 bra.ss bolibins and Ij.'jOO eards ; and in oec.i.sional 
instances the bobbins are 4,Ooo in number. Plain iietuiachine.s 
a.? much a.s 20 (luarters in width are not nnconiiuon, .md some 
manufactimrs have advanced as far a.s 30 (7.\ yurd.s); but it is 
foimd that no adetjuale advantage, is derivisf from so great an 
enlargement. 

Nearly all the machines are worked in factories, the domestic 
workers seldom having the means or the c,onveuience for adopting 
them. The plain net is mostlpr made by the larger firms, who 
have tlie appliances for producing the article in any <piantity ; 
the fancy kinds lieing more generally nnah; by the mvners of a 
smaller number of special juaebines. Some of these latter rent 
steam-pow’er from persons who are not themselves lace mniiu* 
Jacturers, 


Children and young pemous largely employed in this tmdeare 
guarded by the protective clauses of the Lace Factories Act, 
1861 [Factory and Workshop Acts, E. C. S. col 964]. Their 
work consists chiefly in winding the cotton or silk on the 
bobbins, fixing the bobbins in the carriages of the machines, and 
threading the ends through the carriages. 

The following are. the statistics of the Lace Manufacture fur 
1870 



Luce 

Laco 

iSteam 

“Water 


Factories. Machines. 

Power. 

Power. 

Derby . 

. 22 

314 

106 

0 

Devon . 

. 2 

236 

70 

60 

Notts. . 

. 196 

2,138 

758 

2 

Somerset 

. 3 

260 

64 

25 


223 

2,948 

998 

87 


ftnVS 

Clirl'i Males 

FemakiH 

Total 

under 13. 

under 13. all agus. 

all ages. 

humls. 

Derby . . 

21 

0 54.5 

250 

804 

Devon . . 

!)4 

61 315 

311 

626 

Notts. . . 

252 

80 4,808 

1,503 

6,311 

Someivel . 

71 

i 

108 

527 


43.S 

178 5,097 

2,271 

8,268 


The.se ligure.s, liowvvi-r, take note «mly uf the i)(nver-worke(l 
machines in rcgul.'ir factorie.s, and uf those factorie.s only iii which 
Jaee is exclusively inad(% The total number of inacliincs, in 
Mr. Felkin's mode of iiiterpri'lation, renc'hcd luiarly 4,(>00 about 
ihe year 1865. 

Nottingliaiii (••mlimie.s lobe tlu: liead-quarters of the trade. 
Large lace factories liavi.-. bct-ii built, not only iu the town itself, 
but ill the rieighbuui'iiig \ illages and paiishes of Old and New 
lludlbrd, Old and New j.lash>rd, Old and New .Lenton, Bramcotc, 
SUiideford, Old and New Siudnlon, l^irrington, Jlee.ston, East- 
Avood, and Ihilwell. 

The lol.al jiroduc.e of machine-made lace in England (mostly 
in the four enuulies above named), was roughly estimated a few 
years ago by Mr. Felkiu at 4 , 000 , 000 /. annually; but the 
materials for such a eomputation are necessarily imperfect. The 
expitrt <»f luce and bubhin net, made of cotton, are set down in 
the Board of Tr;ide tab]e.s for lh(f last three years, at 


186!).£632,213 

1870 839,048 

1871 970,243 


Various kinds of lac(! and net nauh' of lla\ and of silk upjiciii 
to he excluded from these values. 

LA(!ERTUS, in anatomy, a name fin- llii! U])i»er arm, from 
the shoulder to the elbow. 

LACKER ; LACKEll'INd fCumiNo, K. C. vol. iv. eol. .380 ; 
.IaI’ann’lno, vol. col. 1012 ; Varnish, a'oI. viii. col. .562]. 

LAC!K()«.SE [('rossk, la, E. (I S. col. 670]. 

LA (TAM ETHANE, Ethifl-lndamide, == NH.. 

[(.’(('Me II Eto)0] (Ni/gl Cn74(/y/r,y>J), a conqiound fonned from 
metliylii’ lactate on treating it with ammonia and allowiim the 
mixture to stand for a few' days. It cry.slallizes in broad bvil 
liaiit jdates, which are s(duble. in water, alcohol, and ether. 
Jiactameliiaiie imdts at 62'^ and boils at 219“, distilling without, 
alteration. (Wurtz, Ann. Chitn. Phgu. [3], lix. 175.) 

I^ACTATION (from lac, milk), tlie formation and su]»]tly ot 
milk in nui*sing or suckling. 

LACTEA, in medicine, the name formerly given lo the min' 
fever arising from the retention of the milk in the breasts. 

LACTEALS, in anatomy, the minute absorbent vessels Avliicli 
lak(; up the milk-like chyle from the intestines. 

LAtiTETHYLAMIDK, = NHEt [C(CMeIIHo)()), 

This compound is isomeric with lactanic- 
tlmiie, and uifle.r.s from it in having the ethyl directly united 
with the nitrogen. It is a crystalline substance, and is prepared 
hy the action of ethylanriue on lactide. It melts at 48®, and 
distils without alteration at 260‘\ (Wurtz and Friedel, Ann. 
Cliim. Phjs. [3], Ixxiii. 110.) 

LACTIC ACID, C,H.O. - | §qii™" 

[E, C. vol. V, col, 74,] Besides the methods previously nu’”' 
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tioned, normal lactic acid is protluceil by the oxidation of 
propyUc glycol: 

fOMeHIlo , A iOMcHHo , 

{OH,Ho + = )COHo 

Tropylic glyool. Ltictio acid. 

+ 20 = + 2//o). 

By the action of nascent hydrogen on pyruvic acid ; 

(COMe , ,r (CMellHo 

lOOHo + iCOHo 

Pyruvic acid. Laelicacid. 

(^II0,C„H,0, + 27/ = lfO,U„II,(K ,), 

Also by the action of potussic. hydrate on ethylidenit- <*vanhy- 
drido, or on chloro- or bromo-propicmic acid ; 

(CMcKllr , i CMelllli) , Tv pi. _i_ rtil 

Bromo-pvopioiiie Potafisic, Petawsio lartak*. PotasHic "Water, 

acid. hydrate. bromide. 

+ 2{K(),nO) - K(J,i\ll,n.^ + KBr -f 2//o). 

Conversely, nheu lactic acid is tre.ated nith a saturated .solution 
of hydrobroiuic acid at UK)-, it is iveojivertcd into luoino-]u<>- 
](ionic acid. 

Normal lactic acid is converted into ahlchyde and formic arid 
wlicu heated to 130’ with dilute sulphuric acid, ethylideuic 
glycol being probably formed as an intermediate produc.t, whilst 
lactic, acid i.s regenerated by the action of hy<lrochloric acid on a 
lai.vtnre of aldehyde and hydrocyanic acid, tlui latt(‘r yielding 
foi'iuic acid under the inlluoiice (if acids. 

Laciylic Chlurulc, or I'ldoritfc ofluctijl, Cj,H^O('lg =- | 

formed on distilling calcic, lactate with twice its 
weight of iiho-sphoric peiitaehloride, also by tlie direct union (d 
ethylene and earbonie oxychloride, altlujugli it is juobabh* tlmt 
the latter i»roduc.t is paralactic chloride. It i.s a colourles.s lifjnid, 
which decomposes and becomes davk-coloiUi d on being kejtt. 

Dilartic Acid, Inctic nnliijilridr^ nr hu'tiili.' arid, 0„Uv/-b, - 

This acid i- ol(- 


4. Ethccic Secomlary Acid^t. The.so bear the same relation to 
the secondary acids that the etheric normal acids do to the 
nonuul acMs, containing, u.s they do, a monad radical iu place 
of the hydrog4m of tin; non-oxatylic. hydroxyl. 

T), Nurnnit Ohfni>‘ A ddti. The general formula for these acids 

(CRlIHo 

is < (CH,,)"., , U being hydrogen, or any iiositive monad radical, 
f COIlo 

(CH,Ho 

The two members at nre.sent known are naralactic acitl, < OH, 

(Cofto, 

f CH..II 0 

and paral 


(CH.,lIo 
.‘Uch* acid, < ((; 

ICOHo 


6. The Kihcric Nonued Olifac Arldx iliflVv from the normal 
ohdiiie acids in the saim; way that the etheric acids dilfer from 
the normal acids, namely, by the .substitution of a monad radical 
I'or the hydrogen in the nun-oxatylic hydroxyl. Their general 


fidTiiuhe will therefore 


(Cl{il.,llo 
i ‘0 be I (Cl-l,Y' . . 
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hliued as a pale yellow aiiiorpluai.s ma-.. when lactic acid is 
cxpo,s(>d for feonui iiiue to a teiiiiuu’nlure of about 150and also 
on luiating a mixture of bromo-proj(ionic acid and ]>ota.ssic lac¬ 
tate to loo’. (Wurtz, .1////. (him. |3|, .50, IGJ ; Wis- 

liceuus, Aim. f^lniii. Pharm. exxvi. 227, cxxviii. 1, cx.vxiii. 257 : 

Friedel and Macliuca, (/e. cxx. 280 ; Debus, Jimr. (linn. S»r. xvi. 

200; Simpson and (Jauticr, Aim. (.'lu-ni. Plmnn. cxlvi. 2.54; 

Lippuiauu, dn. c.xxix. 8J, ami Ann. (him. Plnjti. {1|, I, 18.5 : 

Kckulc;, .4/0(. Phrm. Jliariii. exxx. II ; Bniggeu, Zc/Vs’. (hnn,. \, 

3.38 ; Ulrich, dour. (hnn,. Sue. xii. 2.3.) 

LAt’TlO SERIES OF ACIDS. Tlie acids ((f this scuies at 
pie.s(mt known, or which might be produced by known pro¬ 
cesses, may arranged i]i eiglo. divisions ; 

1. Nonnal Adds. A typical cxaiu]>h' of this class is lactic 

I normal acid being one ((f those in which aii 

atom of carbon is united with oxalyl, bydroxyl, and two atoms 
ft hydrogen, one of which i.s replaceahh' by a jutsitive luoiiud j the hare-lijc 
radical. 13c.sides lactic acids, the hest-kimwn acid.s in this divi- ' ' 

sion are glycollic acid, | and leucic acid, | 


I 7. The sirnndnrii olrjinr arids, and (8.) the accoiuhirit etheric olefivr 
i (CR.,Ho 

! itn'dtt, will have the ue.iieia) bd’iuuhe, s (CHj)"), and 

( COHo 

hut hitherto 110 member ((f tlii.s divisiem has bt.*en prepared. For 
more detailed information on this .subjei'.t we must refer our 
i‘euder.s to ‘Lecture Note.s for Chemical Students,’ vol. ii. p. 134 
ft ncq., hy Dr. Fraiiklaiul. 

LACTTCA, the iiame given by the Arabian physicians to the 
fever called (iipho.'t, or (ijjdiotlm by the Greeks. 

LACTIDlc; ACID. ‘ | Lactic A(,ii), E. C. S.l 

LAt^TLMIDE, GJl^NO ((\JhNO,), in found in .small (pian- 
lity wlieji alanine is heated to IStCin a current of dry hydro- 
chhd'ic acid ga.s. The pure suh.staiice crystallizes in coloiirleB.s 
needle.s, which melt at 275“, and .siildime nndecomposed when 
(•iiutiou.slv liealed. It. is readily soluble both iu alcohol and in 
water. (Pn'u. Ann. Chnn. Phnnn. cxxxiv. 372.) 

! LACTOlirETER, uu instrument n.s(.*d by dairynum to deter- 
1 mine the (piantity <(f cream which the milk of dill'erent cows 
I yield. It < (disists of four or live glass tubes fixed vertically in a 
I fraiiie. The tubes aie ((pen at ihi* lo]), and graduated. If a 
I dairyman wishes to know wbeLlud- the milk of ihi.s or that cox\ 
j sluddd 1«‘ used i»d* throwing up cream, and so on, be fills the 
1 tubes iu the graduated jdirt, ami when the eream riHe,s he sees 
i ((11 (•.((m])aris(di which milk to use, for cream, and which to .sell 
j whole-milk, us the dilfereiicc of the thickiu'SH of the cream in the 
! different tubes indicute.s what each yields. 

I LACTUCIC ACID, This acid is 

j obtuined from laetucuriuin, as a ]jal(i yellow amorphous mass, 
■ whic.li gradually becomes crystalline. Its acjueous solution is 
(a(l((UiV(l rc<l by alkalis, (Walz, N. dahr. llwnn. xv. 118.) 

L.VDV CllAPFL (CiTiTKCH, E. C. vol. ii. eol. 8971. 

LAGOPllTHALMJ A (from Aoyws, a liarc, ami ’o(p0a\fi6s, 
tlie eye), sliorteniiig ol tliii Ujiper eyelid, jd’cventing the. cmnjdete 
^ clo.sure of the lids, ll is otherwise known as tlieacahcs- leporinus, 
j or hare’s eye. 

LAGOS'rOMA {from Kayilos, a hare, and the mouth). 


2. Etheric Normal AcuU. These are. derived from the normal 
acids by the rejilacement of tlie hydrogen in the non-oxatylic 

hydroxyl by a monad radical; tlims ethylglycollic acid, | 

18 derived from glycollic acid, | ’ by tlu^ replacement 

“^.^^“Cbydrogeii in the non-oxatylic hydroxyl by ethyl. 

, o- Secondary Acids. When the remaining atom (if hydrogen 
m llui normal acid i.s reidaced by a positive monad radical, u 
i'ec((ndary acid is iiroduced : for example, by replacing the 

J'ylrogen in lactic acid, | by methyl we get di- 

^ethyloxalic acid, | 


LAIT 1>E POULE, an emulsion made by mixing the yolk 
of an egg in a pint of xvariii .sweetened water, a.s a substitute for 
milk. Jt is chidly used for infants. 

LAKE DWELLINGS. The habit of ron.structing dwellings 
or huts on ])ile.s sunk in the beds of lakes, rivers, and other 
pieces of water, is one which is to be. met witli at the present 
time iu Rus.siu, iu various islands of the Malay Archipelago, 
(where, for instance, the city of Bonieo, as also Dorey in New 
Guinea, are entirely built U])on piles), in the Caroline i.-*Iands and 
in other localities, ll exi.sts in a modified form in some ])arts of 
Central Africa, where the native huts are raised 011 jades in 
districts which are liabb; to jieriodical flootls. 'I’hcre is hi-storicul 
evidence that this habit jd’evailed iu various jdaces many cen¬ 
turies ago, while arclueological evidence warrants the assertion 
that it was general in Eurojie before the dawn of histoiy ; pro¬ 
bably future rcseai’cli may enable us to aj)i)ly the same statement 
to other continents. Jlipjiocrates, who was born about 4(50 B.c., 
states that the jwiojde on the Phasis (or as it is now called the 
Rioni) river, which rises in the Caucasus, dwell in luoxshes, and 
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have liouRcs of timber and rcedfl built in the midst of the waters. 
Herodotus, who was burn about 484 n.c.,alludes (Book V. can. 16) 
to the dwellers on Lake Prasios, in Clreecc, as forming platloims 
supported on piles, situated in the middle of the lake. The huts 
are eiv’cted on the pktfonn. Each man luis a hut in wliich he and 
his family dwell. The villuge is aiwoaehcd from the mainland 
by means of i\ narrow bridge. iVbuiicjda, bom a.i>. 1273, states 
that the A])aimean lake is inhabited by Christian fishenuen, who 
live on the lake in wooden Imls built nj>on piles. Jn the early 
frish annals freouent mention is made of the Cmnnoyea, oi- laid*, 
foils. Venezuela obtained its name, which means Little Venice, 
in consequence of Ojeda ami Vespucci lindinga number of hiit.s 
built on piles in Lake Maracai bo when they tiist tli.-co\ered it 
in 1400. 

Lake dwellings then have been ibund in Euroj>e, Asia, Africa, 
and America, so that the habit probably i.s to be associated, not 
with any particular nation or grouj) of nations, but with certain 
conditions of existence or phases of civilkution. The i-emains 
of old lake villages have been J'ound abundantly in Switzerland 
and Italy, as also, tlujugli It'ss abumlaiitly, in other parts of 
Europe. SiKtcial attention v'as tirst ilrawii to these old lake 
villages in the winter of whi'ii the lakes of Switzerland 

were reduced to a very low level. In .lanuary, 1854, some exca¬ 
vations were being made on the sliore of Luke iiurich, otf Ober- 
Meilen, wlieii large number of piles, animal remains, ami 
articles of hiumui workmanshij) Avere brought to light. Tliis 
attracted tlie attention of Dr. Keller, tind subsequently of other 
inquirers, by wliom tbe subject of lake dwellings generally lias 
since been diligently inve.st.igated. An Irish craunoge had b(>eu 
described some years before, this, but the discovery di<l not excite 
much inquiry. 

These lake dwellings were coustructed upon two ilillercnt 
]»rinciple«, and may hence be grouped a.s fascine dwelling.^, or 
crannoges, am\ pfulUhmteny or jule-dwelling.s. The latter are the 
more numerous; but the former are the simjiler, and iie.rhaps the 
more primitive. The fascine dwellings were formed by collect¬ 
ing a number of small stems and sticks, and sinking them by 
nieanw of a load of stones and gravel nlaced on them. This 
process was repeated until the mass ivaehed the surface of the 
water, wlien a few u]uiglit pilc.s acre thrust into the ma.ss for 
the pur, ose j roliably of i ec, Hu it in iio.sition ; and .‘Sometimes 
a B ockaile of'julcs wns loriccd .'umi o it. CUi tins i>l.ind a ]>Ial- 
J'orm luid Ibr tlic snpp, rl of ilic lu.ls \vhi<;h v.cre crccU'd on 
it. The craniioges of Ireland ami Scolland were formed iii thi.s 
way, but wme used, not as siti's for dwellings, but as forts aiul 
duces of refuge. The fascine dwellings were coniiiied to shallow 
akes, owing to the dilliculty of forming them in deep water. 
Tile pile dwellings are fonned of various kinds of Avood. The 
piles usually consist of small stems, Avith the. bark in many cases 
still remaining,.sharpened at tlie end by lire,and hatchet.s formed(d' 
stone or bronze or iron, acconling to tiicir age. Tlu* character and 
neatness of tlie work generally enables the inquirer to surmise 
Avhicli kind of hatchet Ava.s used. The up])er emls of tlie piJe.s 
Avere carefully brought to an even height, so as to allow of the 
platform being laid upon theiii. The jilatform consisted either 
of round stems or fiat planks, fixed to the vertical pile.s either 
by means of Avootleii jiins or by being let into hollows formed in 
the heads of the piles to receive tlnuu. Occasionally the vertical 
piles were strengthened by transA'cr-se beams beloAV the level of 
the platfonn. These beams were sometimes forceil in between the 
piles, and sometimes fastened to them by notching. The .stems or 
boards forming the ]dat form were lahl jiarallel in oneortAvolayeiv. 
On this platform mud and gravel Avere laid, and beaten doAvn 
by means of tlie, feet ami w'ooden mallets into a linu, compact 
floor. Occasionally coursi* giavid was laid doAvn on or near the 
surface, for the purpose, apparently, of giving it greater compact¬ 
ness and lessening the liability to the. formation of mud in damp 
weather. The outer margin of the pile-Avork Avas surroimded by 
a w'dll of Inmlle-work formed of small branche.s interlaced 
amidst the piles. The huts Avere formed of a number of uji- 
right piles, usually rough, but sometimes split or fasbioned into 
boards, connected by a wattle-Avork of small branches; the 
wall thus fonned was covered Avitli a thick coaling of loam or 
clay. The roofs consisted, in all probability, of a thatching of 
straw and reeds, since the burnt remains of these are exceedingly 
abundant. 

Each family had its oavii hut; and although it has been 
supposed that the huts Avere merely store-places, then? can Ije 
little, doubt that they were the ordinary dwelling-places of the 
people. The proof I'ests upon circumstantial evidence, to adduce 
which woidd lead us into details for which there is no space. 


Suffice it to say, that in many of the lake-dwellin|T8 the objects 
occujiied, Avlicii found, nearly the same position relatively to each 
other as Avhen used by their ow3iers, so that it i.s i)088ibre to infer 
the j)o.sitions of the various lints, of the })lace8 where special 
occupations Avere. carried on, or artiedes were stored, and where 
the caltle Avere kept. At Kobenhausen, for example, there avow* 
found at. six difreronl idaces, at equal distances apart, the stone.^ 
un Avliich the mefil Avas giouiid, hea]is of coni, pieces of woven 
ami plaited cloth, stores of lUAV flax, clay loom weiglils ami 
hearth-stmu's. In each case the collections of objects Avere. 
similar that the idea i.s suggested that each group constituted the 
luniiture, &c., of a .single hut. The cattle had stalls betwoon tla* 
liuts. In some, of the pile buildings, as at Nidau, n number of 
piles were driven into tlie. lake-bottom, and heaps of stone.s Aveiv 
.sunk around them .so ji.s to form an artificial lullock, or, a.s it i.s 
called, a Steinberg, Tlii.s i.s tlie princi])Ie on Avhicli the Portland 
and other breakwaters arc fomicd. Tlie lake-dAvellings of SavU- 
zerlaml AA'cre evidently occupied during a period of several 
cenlnrie.s by one and tin; .same ])eo])le, Avho passed throiigli 
various jdiases of civilization, Avliicli mav be conveniently cha¬ 
racterized ])y the. jirevalent use, first, of implf3ment.s of stone, 
next, those of bronze, and lastly, llio.se of iron. The Saviss laki- 
dwellings seem to have been generally abandoned early in the 
Christian era. Those of the bronze age seem to belong to 
a fcAv of the centuries preceding tlu; C'liiistian era, Aviu*n 
the IMuriiic.iaiis Averc most actively engageil in coiiimerci-, 
Avliile those of the .stone age may be assigned to the 
])eriod immediately preceding, Avheii .such commerce had iiol 
]»eiietnited the. country. The advanced state of civilization 
evidenced in the earliest lake-dwollingH, togctlier with the natuiv 
of the flora and fauna, more os])ecial]y the cultivated plant.s and 
doiiieslicaled animals, would make u's lu'sitate in assigning any 
of them an ohler date tluin about 1000 years n.c. The saiin* 
evidence indicates tli.it tliis state id’ civilization, if not the people, 
Avas derived from Egypt or some other Eastern country. Tin- 
domestication of cuttle, the possession of the arts of AveaAiiig, 
netting, making clothe,s, tanning leather, &c., and other fact.s, 
render it jirobable tliat the lake-dwellers Avere preceded hy s 
])eu]de or ])etqde.s leading a more primitive kind of life. Ilun- 
dred.s of .settlement.s Jiavc hi-cn Jouml on the SAvis.s lakes, but 
only a few lrace,s bave been met Avith of the conteinporavy 
(lAVi-liin^.s on the land. Kliersheig affords one. good example. 
In .some of ilu-lakes almost c.Aery settlement has a correspond mg 
modern village near it on the shore, sngge.-3ting that these hmd 
villages were eslaldished Avhen the lake-dwellings Avere deserted. 
Lake-dwellings have also hei n found in the island of )Seelaiid 
in Denmark, in Bavaria, in IVlecklonberg, in West Pomerania ; 
and in course of time it may be e.x}»ected that they Avill he 
discovered in many other countries. The habits, implements, 
&c,, of the old lake-dwidlers find many paralloks amongst the 
less civilized ]u*ople8 of the ]iresenl time, such as the New 
Zealtuiders, Central African tribes, and others ; hut sucli details 
cannot be dwidt uj/on here. (Keller, Lake Dv'cUmj^f translated 
by Lee ; Lubbock, Lrelivitoric 'J'imcs.) 

LAKES. [E. C. Aid. V. col. 70; Valleys, E. C. vol. viii. 
col. b.’jh.J There has been much discu.ssion of late years re.spce,f- 
ing tlie connection between the ha.sin.s of lakes and the general 
coutiguration of the ground, and as to the mode in Avliicli these 
luLsins have been formed Avhicli lie entirely in solid rock. Lake 
basins Inive been formed in almost every conceivable Avay, I'V 
the damming action id’ barrier.s on the drainage AA'ater, by lie 
local subsidenia* cd’ the ground, liy the faulting of the rock.'^, ami 
hy denuding action. ^I'lie dispute is mainly ns to the e.xtciil 
to Avhich the Aariou.s agencies have operated, anil Avhat share 
glaciers have had. For instance, some maintain that mo.s) 
lake h.-miim are i-hiidly a consequence of the folding, cnuni>- 
ling, fmeturing, and faulting of tlu* ground ; Avhile others be¬ 
lieve that the. lake holloAVs, as also^the general form of tlio 
ground, have i-esulted from tlie action of denuding forces 
ground of heterogeneous hardness. The (question is a genend 
one, and is not affected by a fcAv particular exceptions. The 
first point is whether the ground oAve.s it.s form chiefly to ileiui- 
dation or to forces Avhicli have alteivd the original form ol tk*’ 
strata as deposited without removing any of the material, bj 
other AVord.s, is the present surface of the land—.say in Enghnm 
or the Alj)s—that Avhich it was Avlien it last rose above tm’ 
water after Imving been for a long time a sea bottom ? Tim 
post-pliocene .submeigence had litUe effect on the general form 
of the ground, so that the period we* refer to is antecedent to 
the glacial epoch., This point cannot be disoussed here, 
it deals with the general form of the ground, whereas our subject 
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is lake Ijasins, whicli form but one featui'C in tbe orography of 
a country. In such countries as Wtiles, the Alp, Scotlantl, and 
almost every other luieven country which we have })aid atten¬ 
tion to, it seems umtiiestionable that the form of the groiiiid is 
almost entirely due to denuding causes acting upon the original 
bhape due to ele\'ation, fohling, &c. For examjjle, there could 
have been no mountains witli tlie correspondiug hollows, if the 
land had not been raised as high as the momitains ; and such 
elevation, enmhined with the internal movemcuits of the ground, 
could not alone have given rise to mountains surroiiiidc'd hy 
>'a]leys. ('oiild Snowdon, for instaiict*, have heen formed in. this 
waj’, or the old Cambrian outliers in Suthevlandshire, lorming 
tlui lofty hills of Canisli, Suilvein, and Coulmore ^ In the 
areas which have the most contorted rocks and the most iiia'ven 
grourai, the form of the ground rarely coincides Avith that of the 
strata ; these have been cut into and across in every i)i)ssihle. 
way ; and not only tliat, but then* is fre(|ucntly evidence that 
hiuidieds of feet of strata have been nauoved both from the 
hollows and from the tops of the Ingliest n>ountaii»s alter the 
strata had been fohU'd. So general is this that it would be dilli- 
cidt to point out any spot wliicli can be ])roved to have retained 
the surface form it had when the rocks were folded and faulted. 
If so, then these old undulations can li.'ive little, or no connection 
with lake basins. The majority (d" tliese basins have no great 
geological age ; none of those whicli exist now c,a]i be traced 
I'lack to iniocene or eocene limes, and it is very im])i‘obabh! that 
they can have existed so long, for tli(‘y arc lial)le to be tilled n[> 
witli sediment in a much shorter time than this imjdics. In 
Scotland and Wales the fohling and laulling of the strata, oc¬ 
curred long before the tertiary iieriud. Such movmucnis have 
occurred in the Alp.s sinci* tlu* miuct'.iK! limes, Imi it is doiiblliil 
if lliey are tlie sole or even an imiiovlaiii ctiitst; of laki* basiii.s, 
although this view has tlie support of s(*\ eral good obs<*rv»*rs. 

Desor recognises live dilfereiit classes of lake hasiiis 1. Lac^ 
de cluse, or those whicli lie in lissures transverse to the general 
strike of the moiint.'iin range, such as Como and Thun, ii. Lacs 
(le combe, which occur in I'lssuiv's having the same general trend * 
as the range, such as Walleiistadt and lirieiiz, lo! llu: greater ]tait 
of their length. :h J.acs de maits, or lak<*s i" geological syiiclimd 
depressions, such as the small lakes of the Sentis chain. 4. 
Lucs ii\ ro-^iun, who.se. basins have bei'ii scooped out, .such as 
(.'(.(instance and feciniJacli. o. Lacs de moraine, such as Jseo and 
Gaida, As will be observed, lie coiiihiiies tiie ero.sieiii.sl and 
coiitortiuiii.st views, I’njfes^or Itamsay contends that a large 
proportion of the Jake basins in the liigher latitudes ((f the iiorlli 
liemisphere, including all, oi* nearly all, those which are Inie 
rock basins, and tlio.se meiitioiK-'d in J.)i'sor’s grouping, have been 
excavated by glaciers. lie iioinis out that as a general rule 
sill'll lake basins are numerous wherever there has been a eover- 
iiig' of moving ice, a.s indicati'd by slrim and other glacial mark.s. 
Thi,s is too general to he the result of mere coincidence ; iheid 
is apparently a close connection between glaciers and rock lake 
basiii-J. Sucli bu.siiis occur not only on llie old glacier beds of 
till' Alp.s, but also ill the plains and valley.s of Finland, iS’orway, 
.Svedeii, J'lurth America, and iiiaiiy otlu*r countries which have 
all the murks of having been covered by vast sheets of ice. Jt 
has been denied that icc c.onld form the lia.sin.s, because the 
snouts of existing glaciers do not dig into loo.se gra.ss-covered 
soil; becau.se ice i.s pla-stie, and cannot a.sceiid .slopc.s, a.s t.e.stitied 
by U]».standing bosses and ice-rubbed ridges; and becaiisi' modern 
gdaciers can only wear down, or, ns some .say, meivly scratcli and 
liolisU tlie valleys in which they lie l»y iiu*aiis of tiie .stone.s and 
nibhisli imbedded in tlieiii, but never dig into lliem. It is not 
snppo.sed that the glaciers, as they are now, could liave exca¬ 
vated the hike basins ; nor that a glacier, wlnui exliausted, can 
have the power to denude rock ; but there can be little doubt 
that at some former time ice was far more abundant than it is 
uoAv, and that it did move up slopes of low pitch and woie away 
rocks of which the bosses and ridges are the remnants. 'Tliat ice 
can erode is plainly lunnifest in the muddy streams i.ssuiiig from j 
the fjlaciers of the Alps, Clreenlaiid, and other countries ; aiul 
that ice'did Bomething more than .scratch and poli.sh the original 
.'iUrJace of rocks is testified by the great prevalence and bulk of 
glacial luiuls, drifts, and gravels of the post-pliocene age. It i.s 
believed that most of the rock basins were formi;d during tliis 
period, not -so much by glaciers moving down ami confined to 
valley.^, but by broad sheets of ice, hundreds and prubalily tJiou- 
sands of feet thick, advancing over the general face of the 
country j becauBe these basins occur in coniiiaralively fiat aren.s, 
far from any range, ae well as in or near mountain valleys. So 
fai* as knoAvn, no other denuding agent could fonn rock hoUows 


on so extensive a scale, or so tliickly clii.stercd together. Several 
hypothetical views have been proposed m to bow the ice lias 
done it. The dilliculty is to exi»]aiii the existence of a con¬ 
tinuous suiface sloping uji iVom a central area. The uneijual 
hardness of the rocks has something lo do with the matter, out 
the ioek-ba.sin form is not neces,sarily dejMmdent upon this ; the 
unequal pressure of tlu* ice secm.s to be the essential feature, and 
Mr. fcilialei’s liyjiotlie.sis eonu-s, in om* o])inion, as near the true 
explanation as anything we liav»* read. His views, eXpK'.*^»cd 
very briefly, are that a thick .■^licct of ici* moved .slowly over 
a more (U- niicvcn coiiniry (although it would airswer nearly 
as w(dl if an uneven sheet ef ice, moved over a level plain) com- 
(osed of .strata of van’iiu.-. coiiiposilion. 'Tlie ice would pres.s 
icaviest Avhere thickest. Uni Avhcrc thickest the Kiiperincum- 
bent pressure AA'ould tend to melt the ice, and thus Avater Avould 
collect ill the lowest jiarts. 'I’lii*. icc around would slip or slide 
toward.s the AA'ater-iillcd luirl, and further melting Avould occur. 
As the water formed it would be coiistaiitly carried or pushed 
out of the hollow by ilii‘. advancing ice, which Avould in its tnim 
slide into the hollow. ]5y the eomhination of the slipping motiou 
towards a centre Avith the foiwaid advance of the ice, the hollow 
Avouhl be more or le.ss elongated according to the relative exca¬ 
vating jtowers due to the two kinds of motions. The sheet of 
ice would also tend to raise the isogeothermic plane, and to 
c((iiveit Its Ibiiu from that ol‘ tlie general contour of the laud to 
that of the surfac-e. of tin* ice, wliicli would be eomjiaratively 
level. Hence the teiiqu ral ure n‘(iuii'ed to melt the ice Avould 
first reacli the .surface on tlie .die of the loAVcst hull()w.s in the 
land ; niodilicatioii.s, however, occurring a.s a conscfpunice of the 
nm*(|nal conducting power of tlu* rocks. In thi,s way the lake 
ha.sin might be originated and deAi loped. A similar action 
may occur on the more level groiiiid at the foot of the glacier 
valleys Avliere llu* ice Avonld In; accumulated to the extent 
rejire-'Ciited by the su]»i)Jy of ice Iroiii aboA'e and its disappear¬ 
ance by evaporation and thawing below. Hero Ihe pressure 
would begin at a certain p(.»int, Avuiild incrcn.se to a maxiiuiUD, 
and then diminish Avilli the thickness of the ice; Avhilc the 
e.vcavation wtuild be elongated in tbe direction of the valley in 
con.seqiieiice of the .slow outward movement of tbe general mass 
of ice. In Hie Aij).s it i.s dillicnll to distinguish how far the 
form of the ground i.s due to llie arching of the rock.s, and Jiow 
lar to denuuatioii ; Init in Korth America the lake basins of 
Hie »St. Lawrence valley, siieli as those oi Su]K*rior, Ontario, Un¬ 
ion, vvc., arc excavaUat in beds with very gentle dijm, and to all 
a})p(.*aruncc by glacial action, in the lludson Lay territories 
and elseuhcre the country is covered with lake basins excavated 
in Hat plains and plateaus. As land has probably existed through 
all geidogioal time, \\c ought to lind traces of lakes e.xL.stiiig in 
all ])enods. As vet but few such traces have been found, and 
for till.! earlier jieriod.s, beginiiingf Avitli the, Silurian, the true 
bearing of the fads i.s doubtful. Such traces alv more or les.s 
abundant in tin* Devonian, (’arboniferoiw, and 'Triassic ])eriod.s ; 
they are more definite and abundant in the oolitic and cretaceous 
]>cnod8, during Avliich it is jdohahle that a lake system Avas 
dcVelope»l ill U'esleru Kurop<.* excee.ding in imjiortauce Unit 
Avhich now exists in Koilh America. During the various 
periods of the Tertiary ej>och tiiere arc many and decided in¬ 
dications of large lake.s in several }iarts of the globe. 

LAMA, or l.LAiMA 1 Ai,i*ac'a Woo/., E. D. voI. i, col. 229 ; 
Ai.paca JHani kacti hk.s, E. ('. S. col. 10!)|. 

LAME (.Symbol.;, 'riu* lamb,from its pure and innocent appear- 
aivee, as well as from its constant ]uvsence with a pe.ojde greatly 
given to .1 ]»a,sloral life, Avas ii.sed as a type of jmrity and meekness 
lidiii till! earliest period in ,Ii Avi,'-h liistoiv ; and the metaphorical 
a}»pIi<.ation of the AVoi'd throughout tlu; Old and Noav Testament 
i.-. universal, lienee, naturally the creature Avas selected by the 
(!liuivh in it.s intense love, if not. need, of syiiibulic re])resenta- 
tion to indicate Ihiiig.s pure and holy. Apart from the one 
]»i*iiu*i])al fac.l, of which the Lamb was an emblem, the sacriiice of 
the, Haviour—a fact indicated hy many and well-known expres- 
sions of language, such as “The Lamb of U(.)d,” “The Mood of 
the Lainl),*’ “ The mairiage of the Lamh,’’ “ The song of the 
Luinb,” uiid so frequently in the Ajioealyjwe in fullilnieiit of the 
JeAvish sacriiice at the Passover, aiul by «juitc a.s numerous con¬ 
ventional forms of rein'C'.senlalion in ecclesiastical art., such as the 
Lamb upon the hill Avashed by the four rivers oi l^iradise,—the 
lamh Avith she](herd’s staff, rcia-e.^ejiling not only the Lamb itsfill, 
blit the She]»heril, not only the (.'liiirch that is, but the Head ot 
tlie Church, with a cro.s.s aiid the monogrammutic name of Christ 
upon its head ; aa IUi a nimbus, and bearing a spear-shaped cross ; 
pierced and bleeding Jiom the live wounds of the crucifixion j 
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girt with the bund of loight and mercy ; lifting nn the 

Danner of wilvation ; trampling down the “ Old herpeiit; ” en- 
throned anii<lHt the ho.st of heaven ; and stretclied upon a crows 
(for this latter I’onn being afterwards substituted the human 
figure of Jesus, and the lamb placed on the back of the cross),— 
this figure has been employed from a very ]jrimitive period for 
the representation of our Lord upon a variety <if objects in use by 
the CJinrch. h'or example, the so-called or“Laml> 

of Clod,” was a small cake or pellet <if U'ax, perfumed, and im- 
missod with a Holy Lamb and banner. The rakes were. blesse,d 
»y the roj)e, and distributed on tlie ortave of Easter, Low Sun¬ 
day, to the members of the rongregation, wlio burned them a.- 
K'.rfunu-s, ill memoiy of the KasLer siciiliee. From tluur re'iem- 
daneo money they symbolised the rim.som ]>nid ha- meirs 
souls. This custom is thought to have origiiuitetl from the piur- 
lice of dividing among the. congregation tin; remains of former 
paschal lights. 'I'lie conventional fiji-m of /lijinta is found ujtona. 
great diversity of objects of art in r.(tune.ctiiJii witli tJhnstian 
worshi]), and from a very juimilive jHaiod ; hucIi as sejailclires, 
terra-cotta lamps and vases, gems, (;«tin.s, ami seals, and many 
niibcellaneoiis objects in earthen and metal ware. Tlie. shaju; of 
the lamb and the ar.rompiuiying (h*viies, princijailly the banner 
and cruciform standard, varies very little in the, ditl'ereut ejiochs 
of their use. On medieval English seals of nioimsteri(‘s the Lamb 
is occasionally, but rarely, used ; good e.vample.s of twelfth eeii- 
tury work are, however, afidjded by the. seal belougiiig to the 
nunnery of Niin-cotun, or Cotham, in Lint'olnsliire (Ilritisli 
Museum, Harley Charters, 44. (.', 57 ; 44, E. L»0), and by that ol 
llanulfus de Jlaiods, (d’ Liiicolushire ^Cdi. llarl., 45. I'\ 1«, 
17, 18), about A.l). li n-lKiO, oii which is tlie apiuopriate 
legond, “ Soletur imestos Cidiciis Agnus.'’ The Jjainb was 
adopted by the Temjilers as an emblem, ami u seal used by that 
Order in England, a.d. LiOJ, bears the Agnus, with the legend, 
“Testis sum Agni,’' on the couute.rseal (Ch. ilarl. 8d. ('. dfi). 

Private personal seals of English yeomen and others during the 
13th, I'Jth, Ibtb, and Kith eenUiries i'ret|m*nlly di,s]>lay the 
Ai/nim Vei, with an ajipropriate h'gcml, smdi as “ Eeee Agnus 
Dei,’’“Agnus Dei,” or when the workmanship is of a hue ami 
well-executed style, the wliole sentence “ Ecee Agnus Dei (pii 
tollit peccata luuiidi’’ is adopted. St. Joliii the Baptist, with 
the Agnus Dei tni a disk, or eiicl(j,s(Ml within a eirchd, occurs ou 
the seal of AValliugford Jbtspitul dedicated to lu.s honour, and 
ou several ]»rivat<i seals, A very beautiful iustaiice, of the 
AgnuB ])ei will be seen in the seal td John Deriieford, of 
New Alresfoid, in Hampshire, (llaih'y ( 'harter, 4!). D. dn, a.p. 
1300). it bears an Agims Dei eoniouriu'; reguurdaut, ami a 
crueifurni .stall and baiinei', emdosed in a beaded eirclet and 
carved gothic ([uatrelbil. lii the spaces of the <iuatrefoil are 
the emblems of the (bur evaugtdisl.s, .-iii eagle rising, a lion’s 
head era.sed, a bull’s liead e.abossed, and a dtjmi-angel. Fre¬ 
quently the commoner .seals bear a veiy rudely drawn rcjire- 
Hcntation of the Lamb, and (he legiaid is barbarously eur- 
iilpted a.s Atuiuiu Jhior (llarl. Dli. 48. 1C. ilo, .\ i). 1380), ovKm 
'nic niri (Hurl. Ch, 44. II. 12, D. 120(1), or Km Amnuiii In i 
(llarl.Cli. 45, A. 2(1; 40. 1. 1. tkc.'i. Painted Aviiulow's fre¬ 
quently afford fine s]>eeimeus oftlu^ Holy Laiiib which is depicted 
us the ]U'iu(;ij»al emblem of .St. .loliii tlu- BaptiA. Other saints 
W'ho derive an (uiiblem from tin* Lamb aiv not very nuimr- 
OU8. St. Agiie.s is oc’casioiially rejne.stMiteil with a lamb at her 
leet, a lamb, lily, and book, or a lamb on a book ; in these 
cases the i-mblem is perliajis used as a jcbu.s upon her name. 
St. John the Baptist has a lamb ou a book, or a lamb and 
locust; St, Oenevieve tlie A'irgiu has h>r emblem a lamb by 
her siile ; SI. Itegina, Virgin and Martyr, a lamb at her feet, 
or a lamb ou a book ; St, .Ioanna, a lamb and cross ; St. 
Catherine, V. M., a lamb and jialm. L. 'rwining in her 
‘Symbols of Cliristiaii Art,’ pi. ix. x. xi.,gives .several excellent 
gpecinicn.s of the Agnus Dei from Oalacoiubs of l{.ome,scul])lures, 
inanuacripta, and internal decorations of eccle.siaAical buildings. 
Other examples of the Agnus may be seen in Oh. llarl, f).'!. 
B. H); 70. A. 12; 80. F. 27, 28 ; Wolley Ch. 11, 20, &c. 
Small embos.sed stamps bearing this favourite emblem are fm- 
qucntly met w'ith on mediteval binding of the Geruuiu and 
Dutch style, repeated Ircqiiently over the e,over.s of books and 
jiinnuscripts, c.sp(*cially those coiitjiiuing religious matter. 

LAMBDOIDES (from the Greek A, lambda, and uSos, like), in 
anatomy, the name of the suture which unites the parietal bones 
to tlie occijutal bone of the skull. 

LAMELL.\, a thin plate, aj)i)licd in anatomy to the outer 
niid inner plates of the bones of tlie skull, and generally to thin 
plates or layers of bone or m'embi’anc, 


LAMP, SAFETY fE. C. vol. v. col, 81]. New forms of 
safety lump are frequently being submitted to the attention of 
collieiy ownei’s and engineers, in tlie hojie of lessening the fatal 
ex])losioiis, which are still very uunierous. Those Tiy Biraui, 
byOlovcr, by Mackw'orth, and by Howdeii and Thii-sk havc 
cach their distiiiguLshiugcharacteiLstics, but none such as call for 
sepai-ate notice. Higgs's adaptation of the Davy lamp (1867) 
ha.s a steel cylinder below tin; lamp, into wdiicli aii* is forced by 
ail air-pump ; the air i.s ridmitte<l to the burner by means of an 
adju.stable. scit'w. In Heppell's lamp a siqqdy of tiir is ad¬ 
mitted tliroiigb .small perfoiaiions into a chamber, wlieina* it, 
is.sues through other ]»erforatiouH into a combustion chamlua' 
eiudoscd between two glassc's; the heat, an<l the ju'odiicts of 
c(»mbu.slion, puss out through a gau/.e cone, as well a,s through 
the gau/e top. Plimsoll’s lamp (187J) lias at its 1)a.so an air 
chamber shaped like a truncated cone, the ujipcr rim of which 
closely surrounds the wick ; the bulk of the cone is occupied 
liy an oil icservoi)-, which I(;aves a siiacc of only one-cighth of 
ail inch between it and tin; inner wall of the cone ; air is ad¬ 
mitted to this eliumber through minute oritic.cs in a metal plate, 
and ]nisses through the narrow space, to the xvick; there is no 
w'ire gauze to dim the light, the llaiiu; b(;iiig suiToundcd merely 
by a cylinder (»f thick glass. Tlie object of this urrangement is, 
so to limit the admission of lire-damj) that the (juaiitity entering 
•shall bn too .small to break the glass by explo.sion ; fiaine cannot 
eoiiiiiiuiiicati' lu (lie exti-rior, because it would be eooled down 
by tile metal w'alls of the narrow air-chamber; while an explosion 
inside would at once extinguish the Ihiine, and iirovent the 
lamp from becoming red hot. If the air in the mine is in a 
dangerous st.ate, eoimmmicatiou with tin' interior of the lamji 
is rut olf, ]nire air from a .si'parate chamber is admitted, and the 
fiame iieces.savily goes out. wlieii this is exhaust,ed. 

Dr, Irvine, of (.Jlfi,sg(»w’, lias suggi!,sted (1872) a new form, 
wliic.li may be called a AiKjiinf lumii. He ]»oint8 to the fact 
that wdieii an exjilo.sive mixture of air and fire-damp is ignited 
under a win; gauze .surface, and a tube or eliiiniuiy is jilaced 
over (In' llame, a miisii.'al .sound is lieard, tlie jiitch of wliicli 
varies with the size of the fiaine and of the chimney. Two 
form.-i of lain]), one fitr viewers ami one for miner.9, have been 
coii.structed on (his jnini’ijde, the lamp giving audible wairniug 
that tin- air in llie iiiiuo lias becoiin; dangerous. The, French 
Academy has recently j-ewarded the inventor of an electrii' 
safety-laiiqt; but it is loo comjdex and eo.stly for miners’ use. 

Many colliery explo>ious are cau.sed by tlie jiitmen heedles.sl\ 
ojteiiing the wire gauze dtor of the lamp, aa a mean.s of obtain¬ 
ing mole light. luyeiitor.s are eiuleavoiii’ing to frustrate this by 
cau.siiig the opening of the door to extinguisli the light itseli’. 
Ill De.Nseiis’ lamp (1808), on any atlennit being made, to open it, 
ji .stlong catch makes tin' burner revolve, the wick holder de- 
.scends, the wick i.s iliowned in oil, and the light extinguished. 

LANCE, aiiolher name fora spear, longer but more slender 
than tlie (!re(;k and Koman Javeli.m |E. C. S. col. 1337 ; and see 
Aii.Mis, E. (I vol. i. col. 540j. lJ.scd for tlirii.sting only—in tJial 
ditiering from the javelin, wdiich wa.s used ibr casting also—it 
was the chief weaiioii of cavalry down to the introduction ol' 
gun]H)wd(;r. Hence its u,se in tournament.s and tilling. In 
modern armies it is the ])riuci])al wa;ai)on of the. Lancere, wdio 
derive their name from it [(bvvAUiY, E. C. vol. ii. col. 690]. 

JjAN(.’E AVOOI), obtained from the I/raria lanceolatay in im- 
jjorted, chiefly fjoiii Jamaica and Cuba, in .straight round jiieccs 
of the trunk or .stem. It i.s a little jialer than boxwood, for 
which it is used as a substitute in making the cheaper kinds of 
graduated scale.s; also for surveyors’ rod.s, and billiard and 
bagatelle cues. The strength and ehrsticity of the W'ood adapt 
it i'or use in gig shafts, carriage poles, archery bows, and wooden 
springs, the wood being bent to the required forms while hot 
and ilamp from steaming. One or tw^o other kinds of W’ood hear 
a similar name. 

LAND. The .study of the distribution of land is an important 
element in the consideration of almost all topics connected wdtli 
tlie physical geography of our globe, and with the distribution 
of lei’restrial jilauts and animals. There i.s abundant evidence 
of the existence of land in past geological periods, but as yet no 
one has attempted to collect and systematise that evidence as a 
whole. Prof. Dana, Dr. Bigsby, Prof. Huxley, Mr. Oodwin- 
Austin, and otherR, have discussed the subject in a more or le.s.s 
partial manner; and this is not surmising, since the facts are 
distributed througli thousands of works. So far as the evidence 
gi)c.s it may be safely inferred that land has existed on some por¬ 
tion or other of the globe ever since tlie eiu’liest-known geological 
period. The reosons for this iul'ereuce are various. Some ot tlie 
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evidence is circumstuntial, and sdiiic is direct. There is reusuii 
to believe that all, or at any rate by far the grcntest bulk of all, 
deposits of fragmental or clastic matter has been derived from 
the denudation of land surfaces ; so that an exaininnlion of the 
nature of the material will frequently indicate the lie of the 
contemporary land. Such deposits are known belonging to all 
ages, from the Laurentiaii epoch <1owuwjiit1s, with, however, 
several iiuporbuit breaks or gaps. These gaps are, in most 
iustances, themselves indications of land areas, as they have 
generally arisen from discontinuation in the process of de])ositi()n. 
In the case of marine deposits clastic material is seldom deposited 
more than from 300 to 400 miles from land in the present condi¬ 
tion of things, and there is no reason for believing that it has 
heeu otherwise during ]»ast ])ciiods. The coai’ser the material, 
the nearer, generally, was the land ; Avliili* conglonierat(‘s almost 
ijivai'iably mark the position of tin* contempoiary coast-line. 
Freshwater de])osits, of whatever material, are certain signs of tin* 
site or the close vicinity of land ; exce]il, ])erlia])s, in the case of 
deposits from freshwater or mineral sja-ings which had their 
issue at the hottom of the ocean, '.riie deposits of largi*. lakes 
and rivers, as also of glaciers, arc* iinpoitant ; bcM-aiisi* tlu'v are 
generally connected with large* lontiiieiits. Breaks in tin* di*posi¬ 
tion of matter an* indicaticjiis "of laud : for su]c]M)sing that the 
laJid and sea had always heeu as they are now, then wo should 
liiid no marine deposits on land ; and if wi* could examine the 
ocean lloor, iliere-would he a eoutiniioiis .>uccc*srtion of dcjMisils 
from the (*arliest to tin*. lat(*st geological period. This hUpi»osi- 
iioii involves many ahsuvdities. The morti extensive* the breaks, 
Ihe longer has the area prc'scntiiiglhem been laud ; and tin* more 
frequent they are, the ofteuer 1ms tlml area heeu allerimtely a 
hunt surface, and an ocean lloor. In no country has a eonqth te 
succession of rocks Iiet*u discox ived ; lit*uc<‘ no country is known to 
liave been an ocean lloor during all the periods ]»revious to llu*. 
]>re8eul. In every country gai)s (»ccur, and hence* the inference 
IS that so far as i-xamiiied the whole of the juvseiit land has been 
at one time under the ocean and at aiiolher above* il. The gaps 
are, howexer, so freque-iil and great that il. i,- higlilx piohable (hat 
the present laial has heeii alntxe* (lie sea lex el for a much lojige-r 
time Ihuii il 1ms lusen below il, even when exery alloxvance is 
made lor the share* xvhich (leiiudatiou nmy liax'e had in causing or 
enlarging sucliga])s. The. margin of the laml i.s al.'^o iiieliealed hy 
ripple marks, wlie'ther made hy xvind or xvave*.''. by suu-erae*ks, by 
current beahling, and by foot-marks. The oecuiTciu e of fresh¬ 
water shells and other orgauisius.as also of the remains of terres¬ 
trial plants and animals, in marine deposits indicate the e*xistiaice 
of land, and in most ca.scs its closer vicinity. Nor are*, there 
xcanting the means of judging the* posilieju of fen-mer lands on 
the areas now occuided ley the* ocean. It is ce*rtain that marine 
ele*mulaliuii 1ms been in constant ojieratioii; and as sindi deiiiiehitieui 
is mainly etfeeled ahmg shores, it necessarily in volvi'.s the* xxenring 
l)a.ck of tin* land. Hence, wliercver lln'i'e^ ai’e or have* been sea 
clilfs, the land has e*\ist(‘el to the si'axx'aTel of these*, elin's, (Vm- 
glomerates and coarse gravels aie nsimlly fetnned by tin*, elestrnc- 
tiejii of cliffs, so that the marine* ceingloiuerate's of exery age 
indicate that the lanel of tlie ]iei io(l Im^, in pait, bee-eune e»ee iipied 
hy the, oce-an. The distribution eif animals ainl plants, whe*tln*r 
marine, freshwater, or terieslrial, gives more en* le.ss clue te» llu* 
old oeean-coxH'.red lanels ; but lliis hrancli of tlie* evidence* is lie- 
<(Ucntly very ditticult to deal xvith, ainl it xx’eaihl lemd iis axvay 
from oiir sultject to point out in xvhai tin* elitliculties consist. Tin* 
dillicnlties arc fewest in the* case of the iimiiinmlia ami linger 
vertebrates. The distribution of tin* siiun* or jillieel greaips, 
xvhetlier specioH, genera, en* even chisses, is sue*h a.s le> inelieriite* tlnit 
at certain periods the iireas tlie*y eiccnjiy Imvi! be*e*n at one* lime 
»‘0iinecte‘d oy land, although noxv seqmriited by the sea. The 
'■xistence of provinces e)f land, aniumls, aiul plants is sign that 
the sireas forming such i)roYinces may have been for long ])fcrie)d.s 
separated hy oceans; but iit nmiiy inst.'me*(‘s the foriimtion of 
such ju’oviiices hiis been due lee numorous oilier circumst.ane*cH, 
more e*qiecial]y to the fact tlmt such aiva.s were tii'st occupied by 
the. groupg which characterize them. The clmracter of the group 
frequently ulfords some clue to the time when laml communica¬ 
tions (aftenvards Bubmerged) existed xvith the area occuj)icd by 
tlie group, as also to their iioaition. In short, allied grouns 
generally occur on areas xvhich are or have been continuously 
laud during the existence of such gi’oups ; while the occuiTcnce 
f'f distinct faunas or lloras on neighbouring arra.-x fretiueiiily 
arises from such areas having been for a more or less prolougt*d 
era senarated by sea. The coiiiiectioii ami disconnection of laml 
areas has been mainly caused by the oscillation of the hind above 
and below the sea level—-a subject which xvill be noticed in 


another article. It xvill suflice to say here, that by studying the 
direction and amount of the subsidence and elevation, whether 
of land surfaces or sea bottoms, xx'e can frequently infer the 
appearance in* disapi)earancc of land over coasiderahlc areas. 
Such in a brief outline of the kind of evidence available for tin* 
ideal reconstruction of the land surfaces of past eras. 

LAND, ELEVATION AND SUBSIDENCE OF. This 
subject i.s alluded to under Ska [E. vol. vii. col. 417] ; 
Valleys fyol. viii. col. .'>30 j; and Volcano [vol. viii. col. COO]. 
In this article xxv jiropose to do little moix*. than indicate tlic 
general sco]»e of the subject. The word land is here used, for 
want of a iimrc ajtprj.im iate one, to mean the solid surface of the 
earth, xvhetlu*r it be aliox'e or below the present sea level. So far 
as kiioxvii facts enable us to judge, there is no part of the land 
xvhich has not at somi! lime or other .subsided beloxx^ ihe ocean, 
and no part ol‘ the area noxv oecui>ied by sea xvhich has not once 
or more been dry laud. Tlie crust of (In* earth is now, and 
always has been, in a Muctuatiiig condition, causing a diaphice- 
meiit in the rehitix'e lex'^els of contiguous areas. This mox'ement 
has been tlifrt*reiit, according to the areas ; in some l asos there 
h.-H been a. prepomh raiit sulw’ding movi'un'nt, in others, the ele- 
xatory niolion 1ms jux'vailed ; in others, there ha.s been frequent 
ostdllation of level through a less range, of X'ertical tlistance ; and 
in y(*t (ttliers, the areas Imve remained eoinpaj*atix^e1y sbitionaiy 
for an incoiiceixahle length of time. These up and doxx'ii niovo- 
meiits lmv(* b«*en so great and so nnmerons, tlmt the contour of 
the earth’.s suifa«*e in ])alieozoic, times xvas xvidedy different from 
xvhat it is noxv. Illustrations of these statements could be gix'en 
by tlie volume, but lieve xve can only cite one. or txvo. During 
(be Laureiilian period a large jiriqiortioii of Nortb America was 
below the sea, and, as no I'aclH are known to the contrary, possi¬ 
bly nearly all the ])rcscnt land in the noilhern hemisphere xvas 
heiieath the waters. The clmracti?!’ of the Laurentiaii deposits, 
however, indieales that tin* seas then ahounded in sediment- 
heju-ing euii*(*nls. xvhieli th(*re is sti'ong reason to believe derix^ed 
tin* material they cariied IVom the dry land. The great difference 
in ihe relative positions of the sea. and land, then and noxv, iii- 
xolves elexulitm and suhsiih nei* of land on a large scab* ; for 
although the sea may taki* tin* ]»laee of t he land by planing axx'ay 
the rocks, denudation eould not jm.ssihly nnlift the sea bottom 
hundreds or thousands of feet above the sea level. It is assumed 
that the s<*a levt 1 has ln*en always constant at about the same 
ajqiro.vinmle, height. ^Phe imiofs of elevation and subsidence are 
nut, lioxvex'er, xvholly dejteinhntupon Ibis assumption. The dips 
of the strata, the alteration in the direction of the flow of river 
systems, llu*. jm.sition of old laud, the accumulation of thick de- 
]»osils upon old sea-slioix‘s,aiid many other plienomenaalfurd abim- 
(huit evidence tlmt certain areas have, bee n ni)lift.ed or depressed. 
Some time alb*!- the Lnnieiitiaii ejmch hail termiimted portions 
of the sea bottom became laml, much of xxhich r(*nminc*d land 
n]> to (he Silurian, or carhoniferous or cretaceous, and even the 

1 >ost-j)Iio(*eiie times, if not till now. This elevation must have 
>een x’ery great in sonu* areas, as, for instance, in North America. 
Ill Canada, the old shore line of the Huroiiian ite.riod (xvliich fol- 
loxxed next to the, Lauieiitian) ean be traced in or near 
the belt of land forming the xva(e,rslu*d or dividing line from 
xvhence the river systems lloxv nnrtlierly ami suiitherly. This 
xx’ater.shed is traceabh* right acros.s the eonliiient, and seems to he 
older than the Bocky Mountains and the Alleghaiiies, since their 
elex'ation has only nioflilied, n(4. regulated, the general arrange¬ 
ment. The lowest lliironian l)(*d is a conglomerate formed of 
large, masses of the siibiac(‘iit I.aurentiau gneiss. Tliis indicates 
the limit of the sea and laml at thi.s time and ])lacr.. Abox'c this 
conglomerate I hen; is a series of de]>o.sits iudicatix'c sometimes of 
slmli(»\v, sometimes of deep xvatei*,estimated at 18,000 feet thick. 
The highest b(*d is a shalloxx'-xxater deposit, so that the general 
result xvas a subsidence of iij)Xvar<lH uf 18,001) feet; and yet, during 
all this time, the land xvas not far olf, as is manifest by the cha¬ 
racter of the d(*posits, A subsidence of 17,000 feet along shore 
involv(*s as gn*at a sinking, or at least a considerable one, in the 
neighbouring land. Independently then of thi* loss xvhich the 
huicl must have sustained in sup])lying 18,000 lecit of matter, it 
may be inferred that at the time of the oldest Huroiiian conglo¬ 
merate, a land formed of pre-Huroniau rocks existed to the north 
of the Canadian xvaiershed, xvhich reached at least 18,000 feet 
above the sea level us it xvas xvhen the conglomerate xvas 
formed. The conglomerate ha.s been 18,000 feet beneath the 
H.ui’oniaii sea, but before tin* llpner Silurian period had set in it 
hud been i*le\%‘ited above the sea level; for the Niagara beds rest 
uiiconfonnably upon the Joxver lliironian congloinerato at Lake 
Teuiiscamimgl xvhich is noxv 012 feet above the sea. There xvere 
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proLuLly many intervenin'^ osciJltitiuns of levels liere, for there 
are luiuiy diHlinct evidences of elevations and flnbflideiicea in the 
%'allcy of tlic St. I^awi-ence dvirin}? the Upper Cainhriauund ear¬ 
lier Silurian ])eriods ; hut further allusion to them is not needed 
here, our laupose heiu" to show how A'^eatly the contour of 
Noitli America must have been ultei-ed by the unetpial shifting 
of the level of the land. 

Tin? gi'in ral bearing of the nuiin facts may he thus suiniua- 
rized :—At tin* commeiicenienl of ihelluronian i)eri(Kl the slifjie 
line nearly c.oriesjtimded n ith the pie.sent wateished of (Janada, 
north of wliich stretched a tract of land rising to 18,000 feet or 
more in height, and tlnu'clore, ])roliahly,a, ]iortion of a large con¬ 
tinent. Dtiring the IJuronian ]K:riod this land in part .sank 
18,0(M) feet, and was more or less denuded. The .siiiTaiu- of the 
land was then as now formed of Lauri!utian rocks, ibr the ruins 
of the.se (jonstitiite the gre.at bulk <if the JTuronian dejaisit.s, | 
Hence, tin; gcuierally loAver level of the c(mntry nortli of abuiit 
50^ N. cannot be mainly due to <leniidaiion, unless we su]'i>ose 
that 18,(K)0 feet or so of Laiirentijin ;-trala have lte«-n planed off. 
At the end of 1 lie Iliirtuiiiin jieriod (lieir wa.■^ ii rise of prob.ibly 
more than 1H,000 feet, lor <liiiiiig the l’p]>(‘r tJambriiui or I’ots- 
dani SandstoJie iige, llie hind extended iihijo.st a.-^ far sonih as llu; 
St. Liiwi'eiice A’iilley, find its surfin’e w;is formed of Ijaureiitian 
niid llui’oiiian rocks. Since then thei<‘ have heen many o.M'.ill.a- 
tiiUJM, anti tlie j>re.scnf low lei’el of the northern part, of the 
American continent i.s, we helieve, <lne to the land lieing many 
thousand feet lower than tluriiig llie Ujiper (.’amitrian ])eriod, in 
consequence partly of ihaiudatioii, hut, to a far greiiter e.vhnt, of 
.snh.sidence. 

Again, there arc indiratioiis that during the tiolilic !ind early 
iTctaceous limes a large river llowed Iroin ihe we-.liwn end of the 
English Channel to tie- sonth-eiislern jiart of lOnglainl. ’riie 
nUointioii of relativi- level lia.s heen in ]»iirl caii'-ed by llie .snb.si- 
dence of the we.st end of tlie Uhanni‘1 area. 

Ily a careful study of the old road lliie.-i, (lie nature ol tlie. uiale- 
rittl roruiing the coarser strata,the ilepIlH id'the sca-s as indicated 
by tlie j'ossil.s,&c., the amount of tlirow in fault.'., and many <»llier 
(Icluil.s, more or le.ss intricate or minute, wo can obtain evidence 
more or less trustworthy of the. elevation and snhsidence, of laials 
during every geological jieriod. Elevatioii> and depressions have 
been descrilied as occ-urring in tin* recent geologi<‘al period, ami 
even in liiNtorical tiim-.s. Most of these facts relate to coa.st liiie.s 
wiieve the. jihenoinenoii is most easily tletis ted. Thus, anioiig-t 
tlie jdaces which are rising or have ri.seii lately, inay he iiieii- 
tioiied Norway and Swedcn,S[iitzh<‘rgeii,nortionsof the we.st coast 
of Francit ami Portugal, many of the. MiMliionaneaii i.slnnd.s, Asia 
Minor, Marocc-o, Algeria, tin*, c()aHlH of the Ited Sea, the eastern sea- 
hoard of Africa, Madagascar, tlie Seyclielle.s, ]\laiirit.iiis,maig\ ]Kirls 
of the Malay Archipelago, Japan, the K mile Island.s, logid her with 
the neighbouring Siherian ."encoMsl, Norlli Siberia, the Solomon, 
Fiji, Samoan, Tongaii, and Sandwich Islamls, the west i-oast o( 
South America, tlie. Antilles, Newfoundland, Jiahrailor, ihe 
northern [«irtiuu of (livealand, and the A/ore.s. Amongstlhc 
sub.sidiiigai'eiis are Si'.ollaiiil, Knghuid, North khanci*, Norlli IJer- 
nuiiiy, the. country round the. In-ad of the Adriatic. Sea, the 
Canary ami (Jaju- de Verde. Ishuals, tin- land near the mouths of 
the Nile and tlie Indii.s, many islaiid.s in tin* Indian Oci'aii.South 
China, and ihe i.slands hel ween Ihi.s and Jiojnco, tin- ea.st coa-sl 
of Australia, most of the fbilyiiesiau islamls, ^lortioiis ol tin* east 
coast of Soulii America and tlic United Slates, and the soiilhern 
end of Creeiilaiid. 

As regards the caii.sr.s of the,sc nioveinent.s we can say little 
here. There are, tloubtle.ss, many cause.s, sonic of which act over 
small areas, others over large. Any cau.se that alters the s]>eci(ic 
gravity of rocks tends to alter tlie relative levels. Heat ami 
}iiutaniorphi,siu are the jirincijial agi-nls whicli are known to 
luive this etl’ect, and ])robahly the phenoincna may' generally be 
e..\plainetl hy their means. The heat maybe leiTestrial or solar. 
Tliv? sun’s rays, for insUnicc, frequently heat upon rocks during 
the day whicii arc cooled again at night. 'J'his gives rise, to an 
alternate contraction and dilatation of the. rock.s, whicli is .some¬ 
times a])preciable, as in ihe case of the National Observatory on the 
hill of ttaiita Lucia, near Santiago, iii Chili, Tlie heating of the 
strata in volcanic areas may also caii.se eb.'Vation, a^ rising strata 
arc frequently associated with volcanoes. 'I'he ab.'^urption and libe¬ 
ration of water has a similar effect oii tin* rocks siqiporting the 
observatory of Armagh. Unequal incidence of ^ucasnre i.s jiro- 
hnhly a cause of the subsidence occurring in area.s of deposition, 
and the elevation in tliose of denudation. Jt has iinquenlly 
happened that deposits have been laid down at about the saiuo 
rate as the ground has sunk, us in the case of tlie Huroniau beds 


of Canada previously refeiTetl to. \V Iiether tins is coincidental 
only, or correlative, is difficult to decide, 

LAND, SCOTLAND [Titlkh to IIkuitablk Land.s, Scot- 
l.ANl), E. C. S.]. 

LAND SCURV^Y, the same disease us tliat which, when it 
attacks seamen, is known as the sea scurvy. It is characterised 
liy the same blue spots or patches on the skin, the same bleeding 
.state of the gums, and the same discharges of blood ; and it is 
due to tlio same es,si*ntial cause—the absence of vegetable food. 
It is the. jnrr/jiira lnvinunhafiiai of medical authors. 

LANDAU; LAN DALI LET [Coach Making, E. C. vol. ii. 
<*ol. fiHJ)]. 

LANDIjORD and TENANT [Tenant and Landloud, 
E. C. S.J. 

LANDS’ CLAUSES ACT. The statute, 8 & 9 Viet. c. 18, 
]»as.scd in 1845, which i.s thus entitled, is one (/f those general and 
l omprelien.sive .statute.s tliat owed tluiir exi.steiiei* to tlie state of 
I Ihiiig.'' .siibsi.sting in this coimliy between 1842 and 1847, already 
de.seribed in this Siijijdement und(,*r ITAUiiorKs’ Clau.ses Act. 
j A h<‘tler-knowii statute to the g(*iieral puhlic hardly is to be 
found in the .statute-book, or one more t'ntirely beneficial and 
! elleelive for its ]mi i)ose.s iu coiineciioii with public uiidertakiiiga 
that involve tlie ]miclia?'U or use of lamls, and iu connection witli 
umlerlakiijgs not iiidiKh'd iu that de-'^eiiptioii. 

The .^eupe and jmi view in rontemjdatioii of those by whom 
it was tVained isihu.s (•\[)res.*<ed in tin* preamble :—“ Whereas it 
is e.KjM'dieiit to compri.se in one general Act sundry jirovisioiis 
Usually introduced into Acts of Parliament relative io tlie nequi- 
silimi 'of lands requin*d fur nndeiiakings or works of a public 
iiatiin-, and to the e.oinjiensation ti> be made fur the. same, and 
(hat as AV(-11 for the ]»ur)iose, of aAoi'ling the necessity of repeat¬ 
ing such ]irovi''ions iu ea< h of the several Acts relating to sucli 
iimlertaking.s as for ensuring greater nnifonnity in the provisions 
tliemselv.-s : lie it. tluTefore enacted tiiat this Act shall .apply to 
e\ vry undertaking aiitliovi.sed hy any Act which shall hereafter 
lie jiassed, ami Avliicli shall authorise the jiurchase or taking of 
land.s for sm li amh'riaking, and ihi.s Act .shall be incorporated 
in such Act ; and all the clau.ses and provisions of thi.s Act, save, 
so far as t1n*v shall be expressly varied or cxco])ted by any such 
Act, sliall ajiply to the niidertaking authorised tlien;b\ so far a.' 
the .saim* .shall be apjilicalde. to .sueh imclertaking, and shall. a.s 
well as the elau.si's and jnovision.s of every other Act xvhich 
shall be im:ov)»ora1e<l with such Ael, form part of such Act, auvl 
lie cuiisti'iied together therewitli as for one Act.” 

Tin* first division of the slatuti* relates to the ])iirclia.se of lands 
hy agreement, i-nabling Ihe •ju'oniolers thus to acquire landti for 
lh<* jniijioses anthorised hy the sjiecial Act, and enabling owners 
of such lands and persons .slamliiig in tJie relation of owners, 
wbelher ]io.s.s(*.ssing nieri'ly limited interest.s or being under dis¬ 
abilities, to sell and convey their rights and interests in such land.s 
to the jivomolcrs. 

’file next ilivisloii of the statute, relates to the cuiupulson 
taking of such lands as are riiquired for the umleitakiiig. Tlii.^ 
ilivision also eompiehends the rights of ]i.arties to com])en.salio]i 
whose lands have, been taken or their interests therein have been 
injuriously atlected by the execution of the W'orks. The lU'o' 
ce.dure wbieh lias been jnuvided under this division for effecting 
the.se objects lias been louml siinjile, suitabh*, and ellieient. 

'I'lie third division providc's fur the ajiplication of the pui- 
eliase-inoiiey, or money ri'covered in coiiijieiisation, in such a 
manner as to protect the variety of interesls involved in the.se 
de.’ilings Avilh .such lands, and to provide for the intentions of 
testators and the ]miposes of family settlements being secured 
and carrieil out. 

After ]»invidiiig for the coiiveyances of hinds so purchased or 
taken, the .statute proceeds in a sub.sequeiit division to guard 
the interests of llio.se Avlio had been Uieretofore ownens of the 
hinds from being jirejndiced by the entry of the jivumoters into 
po.ssessioii, Avliicli it accomjdishes by laying down the conditions 
required to he jierformed by them jirevioius to such entry. 

T’lie sbitute tln*n jirocecds to provide for special ca.se.s and par* 
ticiilav interests, such as the intersection of lands belonging to 
the same owner by the niidertaking, dealing with copyholds and 
wdth commons, and with lamls under mortgage and rentcharge.s, 
and laiuLs under lease, and the rc-sale of sujierfluons lands that 
luul heen compulsorily taken for the works. 

LAND WE HR, that part of the. military force of a state which 
is only put nmler arms in case of w'ar ; the members of it at 
other times following civil occupations. The most complete 
Ijandwehr system is that of Prussia, established Mai'cli, 
and moi'e completely organized in 1816, by which crery nnuh 
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•after having served his time in the standing army and afterwards 
in the reserve forces, forms part of the Land well r. The Land- 
wehr is called out in case of wai’ under two lieads : the first 
consists of men from twenty-six to thirty-two years of age, who 
immediately form part of the standing army, Imt in time of 
peace are entirely tree, except that they are ohliged to meet 
periodically for exercise ; the second, of 'men from [thirty-two to 
thirty-nine, who, when needed, are called to garrison duty, and 
in case of necessity are used to reinforce the field army. By 
means of this system a large body of men in their full vigour, 
and Avho have considerable military experience, is kept always 
in readiness, and maintained at the siiialh^st ])ossi]>lc cost. Tjic 
value of such a reserve Lecame very evident in the coursi* of the 
recent war with France. The Prussian system, including, of 
course the Laiidwehr, Avas extended to the wlnde of tin* Xorth 
tJernian Ooufederation, and now ai>])lies to all tlie states of t.lie 
German Empire. [Germany, E. (\ S,, (leog. Div., col. rhS:W».] 

LANGUED. Ill heraldry, Avdieii an animal is represented 
Avith its tongue shoAvn, and 'of a diilennit colour or metal, it is 
said to be “ langucd gules” or “ lanrpied azure,” as the case may 
be. [Heraldry, E. C. vol. iv. eol. 66t).] 

LANGUOR PANNONICUS, a syuuiiyin of the Iklorbiifl 
Hmigariciis. 

LANTIIOPINE, a base found in 

tihe arpieoiis extract of o[)iuTU. It is homologous Avitli j>apa- 
verine, and crystallizes in minute colourless prisms, Avhich are 
insoluble in water, and alnio.st so in alcohol ami ether, but 
moderately soluble in chlorolbnu. It combines with acids, but 
•does not completely neutralize them. (Hesse, Ann. (*hcni. I*luinii. 
cliii. 57.) 

LAN lit HN IC\AGII), G 3 ,JT.„N\./),,,((;,//,, The baric 

salt of this acid is obtained mi boiling wool with a strong solu¬ 
tion of liaric hydrate. Tlu^ acid itself is a transp»ar(!nt yel¬ 
lowish-coloured amoiphous mass. (C^hampjion, llcnd. 

Ixxii. 

L.A,P AND LEAD of slide A'alves. The lap», (»r overlap), of a 
slide valve is the distance by Avhich the valve lao* overlap)s the 
steam port Aidieu the, valve is in its mid puisitiou. Tlie leail of a 
A'ah'e is the Avidlh t)f piort op))-iied when the engine is on one of 
its dead centres. Lead is given to a. val\e to cause a larger 
o|)eiiing of the piorl at the beginning of the stroke, and tti p)r»-- 
vent AviredruAving of tlie steam. Lapi is given to cause the 
shutting of tht‘ steam pxnt before the eial of the. stroke, ami so 
to obtain the advantage of Avorking the steam expiansively. 
With excessive lapi, however, the exhaust closes too early, and 
the cushioning ise.xcessive. lienee, oidinary sli»le valves seldom 
cutoff earlier fliau ahout f;-stroke. AVhen a higher rab^ of es- 
jiansiou is reipiiireJ, the cut-off is effected by a sepiarah* valve. 

TjAPJS, ill phannaev, a name given to several coinpuA'ssed or 
moulded pioAvders, c.g., A. tiiftiniafis, caustic pmtash ; L. t’Klann- 
narls, impiure carbonate of zinc. L, ndntrnis is the synonym 
for liiiiestone, and L. /a,';a//designates the mineral which yields 
the idtrii-in((Hnc. 

LAPS, small metal wlu'els for grinding ami p)olishing gems, 
precious stones, cutlery, ami stei-l ornaments. They revolv)- 
very r.apiidly Avheii Ixuiig ns(*d, the .substauc** to be operated 
up)<)u being upipilieil soinetinies to the edge and sometimes to 
one of the Hat surlaces. The most generally useful are leaden 
hij)s touched Avith emery. [Gutj.kry, E. ('\ vol. iii. col. ; 
Lapidary Work, E. vol. a\ col. IJO; Facetting, E. S. 
col. nni.j 

LARBOARD and STARBOARD, in ship) language, signify 
respectively the left-hand side and tin* right-haml .sid<*, as seen 
hoiu the stern, Avhen looking toAvarils the heinl. The AVord port 
is now generally used instead of larboard, to avoi<l similarity of 
f'ouinl in the names. All these terms are cornij)kMl traiislbr- 
uialious from the Italian, as used by mariuei-s in the kledite.r- 
i'luieaii. 

Lard ; lard oil. Lard, the fat or talloAv of the hog, 
besides its use in culinary and pastry opieratioiis, has come very 
largely into use in moniifucturea. When jjressed and otlierwise 
treated, it i.s separated into two j)ortioii.s— stmrwr, employed in 
making caiKlles, and oleine, a limpiid oil Avell suited for liibri- 
wliUg machinery, and also used as an adulterant fqr the more 
costly olive oil. yee further under Oils, Manufacture of, 
b- L. vol. vi. col. 28. So great has the consumption t)f lard for 
inese purposes now become, that, in addition to the home, piro- 
cwts. were imported in 1871, valued at .£1,307,687. 
LARGESS (French, largem), was used by Chaucer and other 
p writers in the original sense of liberality or bounty, 

ut soon came to have the popular meaning of a gift or distn- 
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hution of money. At coronations, pirocessioiis, and other royal 
and festiA’e ceremonials, tlie lierahks, in the middle age.‘», 
shouted “ Largess! largess! ” as they flung money among the 
peo])le : .at bampiets the minstrels called aloud for largess ; and 
Iarges.s Avas the cry of Christmas mummers. In the Eastern and 
Midland counties the reapiers at harvest time still ask for money 
of fiinneus, inukeepei’s, and pAassengers, by shouting, in choms, 
“ hirgess ! hirge.ss ! ” 

LARIXINTC ACTD, a volatile crys- 

tallizable acid coiitaiiieil iu larch hark. Jt forms long mono- 
clinic crystals, AA'hich melt at 1.53", but l)egiu to sublime beloAV 
100°. It di.'^solves readily iu alcohol and in hot Avaler, but is 
only spiariiigly soluble in I'tliev. It has a pdeasaiit aromatic 
odour, recalling that of the larch bark itself. (Steuhou.se, Proc. 
Hog. Hoc. xi. 40.5.) 

LARVNtJLSMUS, l.ARVNGTSMUS STRIDULUS (from 
\apvyyiCw, to A'oeifeiafe), a disease cliaracterised by a remark¬ 
able sound iu driiAving iu the l)reath, lienee also called nwe- 
iiifi Ins/iindioit, and rhild-rroviini. It, is also known as false, 
or .spiasiiiodic i‘rouj), from its su|)erricial resmiiblanee to that more 
fatal malady ; ami as the spA.ismodic or thymic asthma of chil¬ 
dren. If. is a disease of infancy, consisting in irritation of the, 
ni'rAU's of the up)p)er wiiidpiipe, and traci'able to teething, intes¬ 
tinal irritation, Avoriiis, or eiilargi'd glands f)f the neck. The 
disease is move alarming than dangerous. 

LAllVNGOSGOPE (iVom Kdfuiy^, the larynx, and rrKowiu, 
to expilore), an iiigeniou.s and valuable iiistniiiuMit, noAv mncli 
used by the p)hysieiau, to ascevlain the exact coiiditiou of the 
entrance to the Aviiulpiipie. It consists essmilially of two mirrors, 
the. one Avorii on the forehead of the opierator, the olluw insertisl 
into the mouth of the piat.ieiit, ami held near the roof. In tlie 
strong light of the, sun, or of auargand burner,the light rellecled 
from the frontal mirror liglits up) the p)art iiiidiT examination, 
Avhii’li reflects its e.xact image in the moiilli mirror. For the 
mode of ii.siiiglliis iiistriiment, for tlu' ])reeaiitions to ix' adnpited, 
and the ndhicted piielures obtained under the several liealthy 
ami dis<*ase(l eomlifioiis of the part, tlie reader is referred to 
Hoopier’s ‘ Phy.sician’s A'aile Meeum,'Stli edition, ]>. 44i), Art. 
Apllnlliif. 

LASEKOL, L AS E li P I TI N, 

G. 2 ,H „()7 This substance, diseoveivd by Fehliiianii 

in the root oi’ Jai.o, jn(iKin /ub/o/i/oa, forms colourless rhombic 
pAi-isms, which are insoluble iu Avaler, l)nt easily soluble in 
alc»)liol, ether, ami ))enzol. It nu'lts at 1 M", ami Avlnm treated 
Avith alcoholic p)ot.ash spilils up into angelic, acid ami Lntn'rof, an 
amorphous browu-e.olouriMl substance. (Feldmami, Ann. iUunn. 
Plninn. e.xxxv. 2‘.i(>.) 

LASSO, used in Souili America for c,a])tining cattle and wild 
hor.se.^, consist.s of a strong )*ord or thong, -with a leaden hall at 
eaeli end. By a de.vtrojis mode of throwing, the las,so can be 
made to eoil around tlui h‘gs or lioi’iis of the animal, and bring 
it to the ground. One. kind luts a slip) noose in.stead of balls. 
The Ia.s.so ha.s oecasionally been used iu Avai’. 

LAST [Lathe or L.ast, E. S.J 

LASVLIG AGlI), G^ll,(),^ This acid has not as 

yet l)eeu isolated, but its p)lienylie. ether is obluiiieil on lieating 
a mixture, of .so<lic salicylate ami p)hos])]ioric oxychloride. It 
erystallizes in colmuless tables, (Kolbe and Lautemann, yl 
dhrm. I’hnnii. exAx 157.) 

LATERTTTONS (from Intrr, a brie.k), the, minu; of the hrick- 
red sediment Avhieh falls from the urine in Ina tic fever and in 
other febrile states. 

LATHE [Tuj{NiN<i, E. G, vol. viii. eol. d.'lbj. M.any im- 

J U’oved forms of hitlie luive come, into use Avithin the last 
ew year.s, chiefly for tiirniiig largA) masses of iron, but in some, 
cases apipilicable e.ipually to Avood. klessrs. Beyer and Peacock’s 
si.v-tool lathe, made tortile (beat Eastern Railway Compiuiiy’s 
worksliopH at Stratford, has four tool-rests, tAVo of them single, 
and t.Avo haA’iiig slides fur two tools each, .adjustable indepam- 
dently ; the tools aie adapited for turning ilitfe.rent pairts of iron 
Avlieeis. Messrs. GreeiiAvood and Batley, of Leed.s, luiA'e intro- 
<luced a new tyre lathe, for turning the tyres of railw.'iv AvJiei-ls ; 
the Avliohi op)eratioii is done without shifting the work ; diffe- 
reiit cutting tools can be brought siuiultaue.ou.sly into action on 
opposite faces of the tyre, and also on it.s inner surface. Ducoiii- 
miiii’s lathe, for turning conical surfaces, i.s principally intcnde.d 
for heavy marine engine Avork, and heavy guns; the angle of the 
conical surfaces turned hy it may ea.sily be clianged. The lathe 
is very large, having a bed 40 feet hy 5, and able to operate on a 
mass of iron 7 feet diameter. Dunn’s dup)le.x tyre lathe (1868) 
can work with cither two or four rest-s simultuncously ; one tool 
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of eftcli slide-i-est can be moved independently of the other, so 
that one can bore out the interior of a tyre or other article, 
while the other is shaping the exterior. Ardroy and Beckett’s 
lathe may be kept running during the consecutive turning of a 
number of separate aiticles, one cutter working while anomer is 
being renewed or CTound. Sir Joseph Whitworth has made for 
Messrs. Maudslay, for turning large marine engine screw shafts, 
a lathe no less that 39 feet long between the centres, with a 
width of 6| feet, and a face-plate .8 feet diameter; the bed weiglis 
26 tons, the fixed head lOj tons, the moveable head 6 tons, the 
face-plate 3 tons, and the duplex rests 9 tons ; one of tliese 
reste carries a reversed tool. Tangye’s multiple screw-cutting 
lathe has a single slide-rest mounted with three tools, by whicli 
three screws can be cut at once. The Woolwich lathes, erected 
for turning the enormous (JOO-pr. and 700-pr. guns, are among 
the largest and heaviest ever constructed, weighing in> less than 
84 tons each. 

For wood-work, Whitney’s bit,lie (1807) turns small ]iilla,rs, 
the backs and legs of chairs, and other art icles haying nuinerous 
mouldings and hulgings, veiy rapiilly, adapting itself tu varia¬ 
tions of diameter just as easily as tlie liand lathe ; hut it can 
only he used [irofitahly u licrc a large number of article.s of one 
pattern are to he jirodiiccd, seeing that ditferent tools are re¬ 
quired fitr dilferences of pattei'ii. 

LATJfl!], or JiAS'J', a political and artificial divisio 
used only in tlie county of Kent, and, according to tl 
Edw'ard the Conlessor, equivalent to tin; Tirdimj, i 
which implied the third pari of a shire, Yorkshire and Lincoln¬ 
shire being the only two counties subject to this latter subdivi¬ 
sion. In Kent, nevertheless, there were, according t<j Ellis, 
seven latlics, live, of whicli are retained to the piuseiit day, 
namely, Suttoii-at-Hone, Aylesford, Scray, St. Angustinc’.s, and 
Shepuay, comprising altogetlu'r 07 sepai’ate hundreds. Tin* 
derivation of the word is from the Anglo-Saxon geluSian, to 
assemble, and is no doubt ahso connected with Ircl and fit in 
their legal signitication.s. Spelman, from a passage in the 'Or<li- 
natio ’ of Romney Marsh, indicates thal tlie word htsl was u.sed 
occasioiiallv for an assembly of the hailitl’and jurats. 

LATIN'LANGUAGE 'AND LITERATURE. The Latin 
language, as sjioken and written by the inhaljilanl.s of Rome and 
Lutiiim, i.s to he referred to the Italic subdivision of (IieSoutli-Wc.s- 
tcni European branch of the Indo-Oermanic, Indo-European, or 
Aryan family, as it has been variously designated, which extends 
from the imuith of the Ganges to the British Isles and tlienorlheni 
extremity of Norway. All the ancient writers who have tivated 
of this subject are agriied that the Greeks, having first rectdved 
a knowledge of letters from rhoeniciii, afterwards imported them 
into Etruria. Thus Dionysius of Halicarnassus .says that the Ar- 
cadian.s were the peo])le who introduced them, while Livy 
attributes them to Evaiuler, and Tacitus to Evaiider ami De- 
maratiis of Corinth conjointly. Isidorus refers theii- origin to 
Carmenta, the inotlicr of Evaiuler; and Rliny and Solinns 
adhere to the common tradition that the al])liahel was lirst 
brought to Laliuin by the Rehisgj, that primitive nation whose 
history, migrations, and setlleTnenls are .still involved in deep 
obscurity, hut wlio wen*, there is very little reason to doubt, 
the jirogenitors id' the ear]ie,4 inhahit.ants both of Greece aiul 
Italy. This peojde, liaving entered the hitter country, most 
probably on its nortli-eastern side, gradually .^jiread theniselAT*s 
over the wliolo of it, and hrouglit Avitli tliem not only many 
of their own religiou.s rites, manners, and customs, hut by 
conquering and amalgamating with the original inhabitants, 
they gradually grafted much of their own language al.so upon 
that which they found already existing in the different districts 
they had ucciqaiMl. Hence it is that the Latin tongue, as it 
now remains to us, eoiisist.s of two distinct elements—one either 
derived or borrou-ed from the Greek, and so referable through 
that language to the Oriental source already indicated ; tlu* 
other consisting of the old native Latin of the Etruscans and 
of Latium (or the Priscan, as it is sometimes called), the Um¬ 
brian of North-east Italy, the Oscau of South Italy, and the 
Sabine of central Italy, as they were originally s])oken before 
the advent of the Pelasgic settlers, and the introduction by 
them of a regular alphabetical system, and a fresh method of 
e.xpression compounded of the elements just enumerated. Thus 
by the interini.xture of these, a new language formed, 
jiiat as was the case with Enrfisli, which originally sprang from 
Anglo-Saxon and Norman-French. Some writers, however, 
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parts of its province, into two sections; it divided off from itself 
the Stiavo-Teutoimf the language which after divided into 
Teutonic and Sclavo-Lithuanian; and later, that portion of the 
origiuul speech which reniaineiL the Arijn-Gmco-Jtalo-Kdtic, 
divided itself into Grocco-Italo-Keltic and Aryan, of which tin; 
first soon divided itself into Greek and Ttalo-Keltic, and tlu; 
latter, the Aryan, remained undivided for a considerahlc time.” 
The learned Professor then adduces several arguments in sup¬ 
port of liis theory, such as the loss of aspirates and the retention 
of sjiirants ; the digappearance of the old middle voice, and the 
creation of ijuite a new form peculiar to tlie Italians and fho 
Kelts ; the b in the dative plural of nouns, adjectives, and jiarti- 
ciples of cert.aiii declensions, as in paf rLhvi^,fdi('ihit!i,pi't(:nt ibvii, and 
similar words; the sulUx of bn, bitt, h\ the future lease, and 
various other phenomena. Tliis view, however, is combated by 
otluu-s, such as LottnerandEheljAvlio connect the Keltic with the 
Nortli-European haiiguages, Ihe whole question seeiUo pretty 
evenly balanced, hut as it is certain that many analogies exist 
both in the forms and inllexions of v'ords and in the common 
po.ssessioii of i\ gri'at number of words both by tlie Latins and 
the Kells, Schleichev’s arguments, allhongli not by any means 
conclusive, may on the u holo hi; assumed to he better founded 
than those of his opponents. The Latin language then, being 
certainly compounded of two, if not three of tliese, elementf’, 
consisUid, in its earliest form, of the following twenty letters ;— 
A. Ji. C. D. E. E. H. 1. K. I.. M. N. O. P. (,). R. 'S. T. Y. X. 
The letter G Avas introduced substiiiiienlly to n.i‘. 2b9, as we 
ascertain from the column Avhich avus erected at Rome, most 
jirohahly a’cit soon after the luw.al victory ol’ Duilius, Avhicli 
occ.iuTeii in tliat year. In the inscription on this monument, 
Avliieh is the earliest exanqilc of the Latin language on which 
any relia.ncc can he jdaced, or from Avhieh any critical argument 
can he dednc.ed, avo lind lliat Gis ahva.ys used in places Avhere in 
later limes the AA'ords could haie been spelt with a (t—cx. i/m., 
LECIONES for h’rjioiir^, KXrooiOM’ for (Xfiitjiiiuf, thvIlTAl’I.NrKNSKS 
Hor Carbojiiiintsnf, Plutarch tells us that the G AA'as intro¬ 
duced by .Si»ui iu.s Gai viliu.s, u ho ilourished ahoiil Ji.e. 230, and 
his statement has the a]q«*arancc of being correct iroin the fact 
that ill the Sciiahifi Considfain dv naccltanalihua the G is used, as 
in the words .MAOLsTKit. (i.vosriKu, auuo, iSlc. Some Avriters 
luiA'e urged that as the G oc.ciirs on the tomb of Sci]>io Barhatus, 
AA’lio was consul n.i'. 2PH, aiul mu.st have died before B.c. 200, 
that letter must have been introduced helbre the period above 
assigned to it. d’o this, however, it may he answered that as 
the nioiiumcnt in (pie,4iun is in a very'dilapidated condition, 
the C might easily he mistaken for a G hy a cojiyist ; undone 
of the AVord-., sruiuiT. is actually gi\c)i ;is sl'bicjt in some 
editions of the inseriplion. F.\en it it he granted that the 
words spelt Avith a G (as, c.//., onwivod. phoonatvs. &c.,) have 
heeii correctly copied, tlioiv is still ground for douhting Avhether 
it Avas introiiiicetl as early as the, death of Scipio Barhatun, since 
from the Greek slnqie and ornamentation of liis torn!) there is 
rea.son lo helieA'c that it must have been erected a coiisiderahle 
numher of veais alter Ids decease. It is uiicertaiu Avlieii the 
letters Y ainl Z Avere added to the alphabet. They were from 
the lirst regaixled as purely Greek letters, ami it is clear that 
they AV'cre nut regularly included in the Latin aljihahet until a 
comparatively late jieriod, from the Avords of (huntilian, who 
flourished from the reign of (.'laudiiis lo that of NerA^a, Avhen 
he .says “ c/ nostrarum vlliiiia A" ” (I. iA\ t)), and from Cicero, Avho, 
of course including the, G, reckons tlie numher of the letters of 
tlie Latin alphabet at tAveiily-oiie (‘ De N. Jj-' ii- 37). The letter 
U AA'tis anciently Avritten as V, and the hitler Ava.s originally 
repre.sented by un inverted E, as wc find from an inscription of 
the reign of (daiidius, Avhich ends thus ; pomerivm. ampliAiJIT. 
TERN IN A. ^ir. QVE, wliilft J AVUS ulways repri'si'ntod by I, so that 
the loniicr clnaractcr, noAV so frequently employed, ought pro- 
]ierly not to be. reckoned a,s a Latin letter at all, although from 
the introduction of this and the other letters wdiich have been 
interpolated, as it Avere. at various times, the Latin alphabet is at 
present said to consist of twenty-five lett(*rs. The most ancient 
Latin composition Avhicli has come down to us in the hymn of 
the Fratreb AroaleSj about n.c. 750, which was a kind of litany 
chaunted hy the corporation of twelve priests, who offered up 
.sacrifices for the fertility of the ground, and whose order is said 
to have been instituted by Romulus himself. It continued in 
use until the middle of the third century oi‘ the Christian era, 
hut owuig to the fact of its being handed doAvn from one genera¬ 
tion to another merely hy oral tradition, it has become so corrupt 
that although Marini, Grotefend, Klausen, Eggcr, and other phi¬ 
lologists, have attempted to arrange and explam it, it must he re- 
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garded more as a literary curiosity than as throwbg any real light 
upon the history of the language. The same remarks will apply 
to the Garmina tkiliorumf the Leges Hegice, the first Lex Ti'Mi- 
nicia, Die Laws of the Twelve Tables, and other early public 
documents which ainj referred to, and fra^nents of wnich art* 
cited by Varro, Cicero, Livy, Festus, AuIuh Gelliiis, and the grani- 
moi-ians ; so that the first piece of Latinity on which dependence 
can be jdaced is the inscription on the base of the Golvuma 
Rostrata, erected in the Forum in honour of Dniliiis, which has 
been mentioned above. 

The next most important instruments illustiative of the 
Latin tongue are tlie epitaphs on the tombs of tlie Scipios, and 
the earliest among them arc generally regarded as the. most 
valuable authorities for the original forms of the language. ' 
They comprise a period of time extending from the (Vnisnlshij) 
of Lucius Cornelius Scipio Barbatus, n.f. 2t)8, to tbe d»-atb of 
Lucius Coiiielius, a son, as is generally supposed, of (.Jnams 
Rcipio Hispallus, who was consul n.c. 17f>. Kext follows the 
Senatus Cotisultiun- de Iku'chanallbux, wliich was ])as8(‘d n.c. 18(5, 
and besides these there are the SciuituM Consaltam dc Tdnn'tibd.t, j 
he Gomaliim or decree of Quintus Marcus and Miniicins I’lifiis, 
on the arbitration eoncerning bnnndaries betwi*en the Cennates 
and the Viturii; tbe fragments of thi‘ Ac./' Thorin Aiinirix and of i 
the Lcj' Snrilia de Jirprtiindi.-t, wliicli date from cliY(t 120 to | 

n.c. 100, all of which exhibit the language in its archaic form. Tii ' 
literature properly so called and jnevioiisly to that ]»erio<l which ! 
is usually Known as the “(lolden Age” of Roman letters /.c., ' 
rlrcaji.c. 23")--the principal writers were ('assins Jleiniiia. ( 4 >. 
Fabius Pictor, L. (_'iiicius Aliuieiitus, and A. I'ostuinius Albinns. 
while divers minor authors produced prose ’voik.s principally 
on history and constitutional antiipiities ; and in poetry we 
have some few specimens of the works of Livin.-> Andronicu.s, 
Crecilius Statius, Cn. Nievius, !>. Aecius, C. Luc.ilins, T... 
Alranius, Q. Eimiii> (wlio if> usually dcmominated tin' 
•‘Father of Roman Poetiy,” and was tlic fu^t to Introduce 
Greek metres into the Latin laiigua'^e), Af. Pacuvins, a ne]»how 
of Ennius, and ulliers; but of alf tliohc jxiel^ it i" remark¬ 
able that nut one was u Roniun. nor have any of tlieir 
works, or llio.se of the ]irose authors of the early period, come 
down to iiB except in rragineiit;-.. I'p lo the time of Knnius, 
Latin jjoetry was w'rittei. in an unpolis]ie(l Mirt (»f metro calUsl 
“Saturnian W'l'.^e,’’ in which an imitation, or ]»erlia].s (runs-j 
lation, of the Odyssey by L. Aiulronicus, and the jioeni of; 
Naivius on the tirst I'nnic war, were comi)osed ; and although, 
as before stated, Ennius iiiiroduci'd new metres, the, older 
form did not fall into total disuse until the middle of the 
seventh century after tin', foundation <if Rome, Ac., altoiit 
n.c. 105. (^^’icero tells us that this was the kind of vensi' in 
which the Fauns and Seer.s of the olden time, ])ro]»hesied ; 
and Horace, who was born n.c. (15, .says that by bis day the 
iiilliicnce of Oi-eek lilerature bad bani.slicd “ the rude Saturnian 
numbers” altogether. The second or “golden age,” as it is soine- 
times styled, of Latin, or moie. .strictly .speaking, Roman litera¬ 
ture, as conLradi.stirigui.shed Iroin that le.ss refined style which 
prevailed generally througliout Laiinm from the time of Lalinii.s, 
who was the thinl in <lescent Irnni Evamler, and tin* early 
Bcttlemcnt of the country, till the elo.se of the period just 
indicated, coninn'iiced about n.c. 2.3-1, not long aftei- the end 
of the first Punie, war, .'ind conlinued till cirra a.d. 1!). 
The jirineipal writer.s during this epoch Avere—M. Porcius (.'ato 
(Ji.C. 234-149), Fariiiing, Rhetoric, IMdactic Poetry, Anti(juities ; 
M. Accius Plautus (n.c. 227-1SU), (Jomedies; P. Terenlius 
Afer (n.c. 192-1.52), (.'onnalies ; T. Lucretius t'nrus (n.c. t)5..o2), 
Didactic Poetry; (!. V.alcrius Catnllns (n.c. 80 -Oj Lyric and 
Elegiac Poetry; M. Tullius ('icero cu.c. 10.5-43), Oration.s, , 
Letters, Philosoiiliy, Rlietoric ; M. Tereiitius Varro (n.c. 110-27), I 
Language ; Cornelius Nepo.s (n.c. (-.3()i, Riograpljy ; C. Julius , 
(\esur (ii.c. 100-44), History ; (.!. hiallustius Cri.s^nis (n.i'. 85-35), 
History ; M. Vitruvius Pollio (0, Architeetnre ; V. Viigilius j 
Maro (n.c. 70-19), Pastoral, Didactic, and Epic Poetry ; Q. 
Horatiua Flaccus (n.c. (55-8), Lyric Poetry, Satires, E])istles ; 
Albius Tibullus (n.c. ?-19)> Elegiac, Poetry; Sex, Aurelius Pro¬ 
pertius (b.c. 1-15), Elegiac Poetry ; P. (Ovidius Naso (n.e. l3-A.i.). 
17), Elegiac and Epic Poetry'; T. Livius (n.c. .58 1!»), 

History ; M. Manilius (1), Didactic Poetiy, Astronomy. 

The third, or “ silver age,” oomprise.s the period between the 
death of Augustus (a.d. 14) to the end of the first century of the 
Clirietiaii era, and llio following pe its priiici])al writers A. 
Cornelius Culsus (a.d. 30-?), Medicine ; T. Pha!dru.s(0, Fables 
in lambic Verse; C. VelleiiLs Paterculus (n.c, 19 ? killed a.d. 
31), History ; L. Aiinecus beneca(A.D. 1 ? killed a,D. 65), Philo- 


Bophy ; M. Annojus Seneca (b.c. 61- ?), Tragedies ; A. Persius 
Fh^ciis (A.D. 34-62), Satii-ea ; M. Annwus Lucanus (iUD. 38-66), 
Epic Poetry ; Cuius Silius Italicus (A.D. 26-100), I^ic Poetiy ; 
PompoiiiuB Mc‘la (a.d. 40 ?), Geography ; Valerius Maximus (a.d. 
3(1 ?), Anecdotes ; L. Julius Moderatus Columella (a.D. 41-68), 
Agricultural and Hoiliculturul Poetry; C. Valerius Flaccus 
(died A.D. 88), Epic Poetry ; Q. Curtins Rufus (A.n. 70 ?), His¬ 
tory; C. Plinius vSccuiidus (a.d. 23-79), Natural History; M. 
Fabius Quintllianiis (a.d. 42-95 ?), Rhetoric ; P. Papinius Sta¬ 
tius (a. D. (51-8(J ?), Epic and occasional Poetry; D. Junius 
Juvemdis (a.d. 42-119), Satires ; M. Valerius Martialis (A.D. 43?- 
104), Epigi'ams ; ('. Cornelius Tacitus (consul a.d. 97), History; 
C. Plinius CicciliiLs Si'cumlus (a.d. 62 ?-lJ0), Leltei's ; L. Annams 
Florns (a.d. 117-1538), History ; (k Suetonius Tranquillus (a.D. 
98-138), Biogra])hy. 

3'he fourth, or “ bra/en age,” may be considered as including 
the jteviocl from (he death of Hndriiin in a.d. 138 to tlie com- 
memement of the fiftli contnry after ChrisL. The principal 
Avrilers of poetiy were—Aviaiiiis, Cali)urnins. Ne.mesianus, An- 
soniii.s, Pruclentius, and Claudianns ; of hisloiy, Jusliniis, Tre- 
belliuH Pollio, Eulropins, Aininianus Marcellinus, and Juliii.s 
Ca])itolinus ; of giiiimnatical Ireatise.s, ri'lliii.s Donatus and Maxi¬ 
mus X'ictorinus; of mi.scellaneons Avork.s, Terentius J\Iaurus, 
A. (lidlius, A])nh‘iiis, Pelronin.s Arbiter, and Macrobiiis; besides 
llu- Cliristi.an Avriteis, Jiviueu.s. Hicronyniu.s, Ambrosius, Ter- 
tiilli.Mims, Cyprianiis, Arnobius, and Lactantius. 

During tlie tilth, (»r “ iron age,” Avliicli coinnicnced from tlie 
eai'ly ])art of (he fifth centuiy of llie tfiirislian era, and conlinued 
until the time when the Latin language lell totally into disuse 
in Italy about a.d. 581, the ])rindi):il w'riler.B of poetry were— 
Sidonius Apollinari.s and Pioethins (who also coinposed several 
noteworthy Ireali.ses in ja’ose) ; of history, Drosius and Julius 
Ex.superantin -; of miscellaneous works, l\l'. Aurelius Caasiodorus, 
and Pri.sciariu.s; of ]>atrislic theology, Augustinus, Archbishop 
of Canterbury, win* <lied a.d. (504. 

Tbust.lien'it may be .seen that the Latin language, which Ava.s at 
linsl rude ami unpolislual, becana' gra<liially richer and more 
refined, until it reaclu'd its highe.^t pilch of cidtiviiled elegance, 
Avhich it maintained throiighont tlu' reign,of Julius and Au- 
en.sliis C;esar. during Avhich T)erii»d jlouri.shtid Cicero, Lucretius, 
Sallu.st, Virgil, Horace, Livy, Tibullus, Horace, Projicvtius, and 
Ovid, Avhose Avritings, oaeh in bis ])een]iar .style, have serA'ftd as 
Miodi'I.-; to all succeeding age.s. AftcT this time it began to de¬ 
cline, and although IMuedrii--, Jiiican, Maitial, Persius, Pliny, 
.luven.d, and Tae.ilus won* lirillianL (‘\eeptions to the general 
; eorrui»ti()n to Avhicb Roman literature Wiis now' beginning to 
j yield, it AAas ra])idly falling into decay, and became at last 
I so thoroughly debase<L that ly tin* lime of the Emperor (lordian 
' (a.d. 237), “ all remains of tlie. ancient purity,” to use the Avords 
' of Du Cange, “were e.xliml, and a barbarous style preA\ailed, 
j not only thronglmni I tidy, Init i-vou in Rome itself, and .so Avas 
graduaily s]m*iid tliroiigb tliose ]iruvinc('s of the Roman Em]>ire in 
i w’hicli the i.,‘itin bmguage lunl beeti nj>to this time mo.sL/ealously 
j cultivated.” 'Pile chief <*iui.ses of this deterioration Avere, the, 

! inijiortiitioii of foieign word.- from the viirimis countries Avliich 
j the Roman.s were now engiigi*d in siibjiigiiting, and the bar- 
' biiri.sms ;md solecisms introilneed by Cliristian wriler;, l.'iwyer.s 
I ;md notarie.s, iind the blunders ol' sciiln's .-nid (‘ojiauM.--. Hence, 

' from tlie. a»lini.\lure of words bronglil, fiom abroad, and 
coined, as it wen*, into JiUlin Jbrnis, tin* igiioriuna* and con-se- 
<|iient errors of elerk.s, liiinscriber,-, ami tin* Avriters of glosses, 
and commentatora, togetlur A\ith the careless and cuiifiised 
I method of coni|iosilion now geiiei'idly adoi)ted, the original 
longue beeaiin.* .*-0 idlen*d, bolli as to its bn*ni iUid purity of 
diction, lliat by the time, of (Jliarlemagne, it had cea.sed almost 
(Milirely to ^•.\i^t iis ii dislim t langmige, iUid its literature, Avitli 
but lew o.\<*e]>tions, Avas reduce«l to tbe loAvest ebb. It con¬ 
tinued, neverthc*lea.s, to be extensively used in legal treaties, 
such as tlie ‘/’«m/rc/.s,’ or ‘ Codu:. ,1 iistiiiiannn,' and the ‘A'o- 
rcWfc;' ill theological writings, as in tin* works of I3ed(*, and the 
e.ccloHiastical anlhor.s knoAvn as tin* “Latin I’athe.is and in 
notarial and A’arious other instruin(*nl.s, both public and priA'fitc; 
but from the causes sibuve emiiuerated, ami others Avhieli might 
also be adiled, it became so dill'erent both in its (*oiistruclion Jitid 
its vocnbnhiry to wlmt it had bei*n diiiiiig tin* jieriod ()f its 
exi.st.ciice a.'i a chm.sieal. language, tliat tho.se w lio have* stndieil it 
in ita ancient forms Avoiihl, without the aid of dictionaries com¬ 
piled expressly for tlic ])urpose, find it not only diflieult, but 
in some cases, ulnio.sl impossible lo understand it. it only re- 
inaiiiK to refer the ri-ader for furtlier })arlicnlin’.> relative to Ilia 
autliorb mentioned in tiiit] urlicle to tlie memoiro of them 
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(M)niaiiiftl inidur th«*ir respuctive iiaiiu-s iii the Biogniphicul 
Division of tlio E. C. (11. W, Browne’s History of Ronuin Clas-' 
sical Literature.; J.)ii Cange’s Glossarium mediae ct infimtK Latini- 
tatie; Faocioluti’s Totitcs Lalinitafis Lexicon^ ed. iEgidii For- 
collini ; ,1. A. Fubricins, THfdiotJiecn Latina^ Bihliotlier.a Mudw’.el 
Ivfimo'. Lntinitatis, and Bibliuthcm HccUsiastiat.; Wilhelm Engle- 
nian*s Biblinthrca Scriptormn (JlALwirornw; Max Milllcr’s Lectures 
(HI. the. Science, of Laniiuaye.; ('irmpeudiuin tier Ver~ 

(flrirhenden. Graunimfif ; llohy’s Latiu Graviuair ; Bo])])’s (Jom- 
jmmtiir, (irannuar; Hainsay’s /Vosofb/; .John I’eile’s////ro- 
d net inn In Greek and LaHn KtiitHolnyij ; Dii-z’s Jufrndnrfinn to 
the (hminiiiir of ike Itnmancr Laurjunifcs,, translated hy C^ayley ; 
Bergeron’s llistnirc A mdyhijiu' r) rritique. dc fii Lilth'atun. 
1 ( 011111,1 lie,) 

LA'i’'i'EX, that variety of lua^s used in tlie middle age^' fi>r 
the liner kinds ef nielid work. It .‘qijK'.ars to have l»eeii harder 
and paler than the eonnuon hras.'., jo'ohahly li'oni havijiga .''lightly 
larger ]ir(.)portion of /im-, in its eDmjHisition. Chaucer di serihes 
the sun in Deceniher as shining “ rull pale,” 

‘‘ ta wed 1_\ k latomi 
Tliat III his hoot,I' derliiineiouii 
iSlaiii ii'' tJie liaiia-d 

( rrtfii/.ch i/nc's Talc, aOS.) 

Latten, (er llie u e nf Bnglisli workiueii, wa^ imjanied from 
the NellierlaiMls and Ceniianv, the finer sort being known 
as Cohjgne metal, or Cologne jilate, Chuirh fninit ure, m'o-ises, 
numumental bras.ves and etiigies, ni're conMiionly made ef 
latten. In his (•.eiitraet Tor making the, famous I’eane.hamp 
monument at AVarwick, “ Will Austen, eiti/en and Ibumler, 
(»r London,” e()veiia,uts (IdriO) “to ea^t an<l make an image 
of a man armed, of line latl<‘n”; ami in a later eoveiiaut 
binds himself to make tin- a<lditioual ligures “ ef the liue.d. 
latten 1<> be gilded that. ma\ be I'niiud.” But )>e.-ide.s its h‘gi- 
tiinate u.se, hUteii apjieais In lia\e been employed in making 
small arti<de.s, which Were gill or silvered, and sold as thougii 
made of the jiiH'cious metals, llimc being sjuaial jUdvisions in ' 
the ‘.Judgments, &c., of the (hty (d’ Loudoji ' for punishment l»y 
jiillory (d‘ jiersoiis n ho should make or .sidl ring.s, buckle', and 
eircleis td' latten ccivered or“]ilated with gold or silver, and 
.sold for gold and silvei',” a, fact which may helj> to illustrate 
the je.st attrihulcMl to Shid<s]iere, that, being godfather to Ben ' 
donson’s son, In^ gave uh a christening gift a dozen latten .s])oons, 
and told the lather he could “ translate’’them. The worker.' 
in lafteji (Latteiier.s) formed one of “tin' divers jn\.st.eries and 
handicrafts of the City <if London,” the mystery of bra/.iers 
being another, for whom sjiecial ordinanc«-s were provided 
(CLiher Alhiis,’511), (ILlj. In more Tee.ent limes latten was a 
name ajijdied hy luaimfaeturei’s to .sliee.t hra". In the mining 
disti'iid.s, holliof the north and west of Kngland, it wa.' forim-rly, 
.and prohiihly i)) .some places is .still, the loenl name for jdatetin, 

LAUDANINK, Ca„lly.NO.^ (b 4 f,// 2 ,rAC,,). This base is fmmd 
.along with numerous otiuT.s in tin* aijueous extract of ojiiuin. 
It crystallizes in small, colourless, six-sided jaisms, whic h melt 
at HJ5°. They are sjiariugly soluhle in c-old ale-oliol, hut easily 
in hot ah ohed and iu benzol. The ba.sc‘ it.self is ta.stele.s.s, but the 
salts are bitter, (Ue.s.se, Ann. Clioii. J'hariu, cliii. .527.) 

LAUDAN (LSI ME, Ca^Ha^NO,, This base., dis¬ 

covered iu opium by llccsse, is readily .scduble iu alcohol, and 
crystallizes from it in beautiful prisms, melting at 85)". It 
neutralises acids, is iu.soluble in waiter, aud iiiodeiutcly .soluble 
in alcoliol. (lles.se, Aim. (Amu. Pliann. Sup. viii. 2t>l ; and 
Z(‘ils. (Ainu. vii. (;r)4.) 

LAl'DS [llonus, Canonicai., E. C. S., col. 12‘J8j. 

LA UEt.'H, the large.st boat ludongiug to .a shij», moved by .sails 
as w'ell as oar.s, and fitted to carry a con.ddc-rable Jiumber of men, 
Jaiunch nv JatniAiiuy is also the* name of the operation by w*hich 
a sliip i.s moved from the building yard into the walc-r : u.siially 
by sliding deewm well-grea.'c-il timbeis jihiced .at a .sliglit de.seemi- 
ing angle. 

Laundry. The most complete avrangements for washing 
linen arc those! adopted in the gieat liotels of J’arisand Amcriea, 
or in buildings suo.sidiary to them. Tlie Baris laundry cia- 
jcloyecl by the (Iriincl Hotel, the Hotel de Lcaivre, and some 
other large establishmc'Uts, was planned by M. Eugt*ne. Fhiehot. 
It occupies a large building of si veial storey.s, in the Hue de 
Coureelle.s ; and can wash si.v tons of lim n ]H*r day, for-which 
cpiantity it re([uires do,Odd gallons of water, two Icjns of ecjul 
nndc'r the. steam boilers, and 07 ie ton of coke; fc»r the di ving 
ehambe.rs. The. liiujii is put into a bi'ick tank lined with Bort- 
land cement; after steeping for ten or lifteeii uiiiiutes iu water, 


it is removed to I'essels containing -w-atcr and carbonate of soda, 
where it is boiled by steam. The washing is performed hy 
machines of various kinds, some suitable for heavy table and 
bed linen, some for iabrics of lighter texture. Three-fifths of 
the moisture an; then exj)elle(l hy centrifugal machines, and the 
remainhig two-lilths iu drying chambers. Coke iumaces supply 
hot air to this chamber, in which the linen is suspended on 
co])per tubes which slide in and out on iron bans on the “ lazy 
tongs” jtrinciple. Steam calendering imichines and liydraulic 
]ne.sses effect the ironing and niaugliiig. Visitor.s’ linen can he 
wa.sliecl and fini.shi-d in three hours. About 150 i)ersous ai’u 
emjeloyed in lini.sbing small fine articles. The apparatus used 
}d .Midi establislmieiits is noticed under CONTUIFUGAI. Ma- 
I'lii.vi;, E. (’. S. eol. 477 ; DuYJXd Machink:, E. U. vol. iii. col. 
(!«(); Washing Machinio, E. (k vol. viii. col. 720. See also 
Baths and \VA.snHor.sj.:,s, Bem.ic, E. C. vol. ii. cul. 1. 

LAURENE or LA UROL, l^ropi/l-diwdhyl-heiu.ol, or prnjnjl- 
.'ijlid^ Cdll.-iMi'-^Br (( a-j/fin). Tliisliydio-curbon,obtained 

along with ollieis on distilling cami»lioi-w’ith zincic chloride, 
boils lit 188 ', and has a density of -887 at 10 '. When oxidizeil 
by treatment with ililute nitric, acid, it yields lauro.njlic acuf. 
(!„11,„(),. (//^), a colourless cry.stalline ]»ow'der Avhich 

is readily .'oliible. in alcohol, but only slightly so in boiling 
water. It forms c.ry.stalline salts with \uises. (Fittig, Kobrich, 
and .lilke, .Inii.CImii. I'hunu. cxlv. 125).) 

f.A iniOXYLIU ACID. [Lai unnk, E. C. S.] 

LxVVENDER yields two kinds of oil. The nil nj lavnidtr in 
! obtained from tlie flowers of Ibe lunnidnla nra, wliicli groAvs in 
[ light sandy soils, and is .specially ciiltiAaited near Mitcliain, iu 
I Surrey ; tlm oil itn'lf is uhsI iu ]»(rfumery ; as aie likewise spirit 
^ of liiniidn\ made by distillation ; aud hirnider iruter, prepared 
I from it witli sjiirits of Aviiie. ’I’he so-called oil nf spike, used in 
' enamel and jtoicelain jiaintiiig, and iji varnish making, is ob- 
i taiiKid from the lonnuhdii AvJiicb grow'.s in the boulh of 

I Eurojie. 

i LAW OFFK'EJuS’ FLE.S, The Attorney and yulivitM- 
Ueiieral for the Crown have liitherto through ancient cll^tom 
lieeii briefed in all cases coming into court in Avhicli the Crown 
was c.onccriied as a ]>arty, Avliethcr the alleiidaiu’e of these 
ollicers was re<|uired or not, 'J'liis system was known ii.s the 
system of comjilimeiitury biiels, and was necessarilv continued 
not only under the. authority of custom, luit under tlie necessity 
for (’.()m]ieu.satiiig the services of these otlicers of the. Crown. 

I It occurreil to tlie Coverumeiit in 1872 that it W'ould be moie 
; .‘>alisfaclory and economical for the country if this fiy.stem of 
conijdiiueutary briifs A\ere su]ierseded )»y a salary t.o each of 
the law oifieeis, at the same time leaving the aueieiit custom of 
fees still to ]m‘vail in re.spiM t of all business actually reiiuiring 
their attention an<I attcmlam e. 'I'hi.s was accomidished hy the 
:i5 (t 3() \‘iet. c. 70, jia.ssed in 1872. 

LAW'K, one of the liner kinds of tla.x fabrie.s, dill'ering in 
degree only from others descrihed under Linkn Mam pactukk, 
E. C. vol. V. cul. 25)1. 

LxVWS, ASSYRIAN. The hws in use in Assyria may be 
gathered partly from tlu' tablets Avliicli give jiarts of the codi*, 
and partly from lecorded contracts, huv cases, and judgments. 
The land laws among the inhabitunts of the Euphrates valley 
ajijiear to have, sjuung from the. same basis as tlie He.brcAV law— 

I iiuniely, that land could not he. alienated from the family of the 
owner; thus a system of lease.s arose, the. ow'iiers leasing the 
1 land for a t.<*nu of yeans to cultivators or c.ontractoi*s, and strict 
I agreements w’eie entered into as to the eiujis to be raised, in 
i order that the land might not be impoverished. To each of 
[ these leases witne.sses well* called, and their names were, in¬ 
scribed on the ilocuiiieiits. The. leases were .small cakes of clay 
iii.scriheil with cuneiform eharac.ters, and impressed Avith the 
.seals of the contracting parties. .Sonietijiies these tablets were 
eiiclo.sed in outer ca.se.s of clay, and tlie .same inscription Avritteii 
on the case.s. ’fhe law .s of relationship are given on the tablet 
jmblished in ‘(huieif. lii.se.’ vol. ii. p. 10. The imnishment of a 
Avife, for .adultery w’as drowning, but a liuBbaiid could repudiate 
his Avife on payment of one half niaiia of silver ; a child re]»u- 
diatiiig his father wa.s cut out of tin; iiiheritame, and sold as a 
slave ; if he re}mdiat,ed his muthev, he was publicly degraded 
and e.\i)elled from the housi!. J'hther parent by disow'iiiug their 
children, could exclude them from the inheritance. Slavery 
existed niiiong the As.syriaiis, tlie slaves being bought ami sold 
like any other ]»roperty ; hut a master avus fined if Jut ill-treated 
his slave. The projierty of a father Avas generally divided 
among his hou.s, ami Avumeu, even wdierw married, had the right 
both of ucipiiring and di.s])uBing of iiroperty. Many other laAvs 
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axe given in the Assyrian texts. Thu administration of justice 
was in the hands of judges called daijan; some of these judges 
were attached to the cities, and some to the temples. The cases 
were heard and decided generally in the gates of the tenijdes. 

LAXATIVES (from Uuo, to loosen); the milder sort of 
aperient medicines. 

LAZZARONI, a popular name given to a iiarticiilnr class 
among the inhabitants of the City of Naples. The wor«l La/./iiru, 
derived from Lazarus of the Parahlo, whose name is itself an 
abridged form of the Jewish Eleazar, ])roperly Bignifies a lejn-ous 
beggiu’, such as once especially fre({uented the ]torts of the Medi¬ 
terranean ; and theLazzaroni jtroltubly were lirst so called during 
the Spanish occupation of Naples, to cxjtress the confenijtt felt 
for them by their haughty masters. They ]K)sses.=ied no fixe<l 
home or regulai- einjtloyme.nt, but, barefootetl and half-clothed, 
passt'd day and night lounging or sleeping in the streets anti 
public ]daces. If a Lazzaro'chose to follow any art or trade he 
at once lust his claim to the title ; and in liJvc manner anyone 
might becojiie a LazzAni by adojiting tlie, vagrant habits of the 
class. This life of indolent east* was remh'red possible, ami was 
indeed jiartly induced, by the Wiiiiuth <>1 the climate ; while, 
owing to the exlreme J’ertility of the soil ami the consequent 
clu'npness <jf food, the iiK'ans of supjdying absolute wants were 
easily sca ure.-d by occasional services as mcssengci’s, boatmen, (W 
hawkers of fruit and fish. The, numhe.r f)f Lazzaroni was con¬ 
siderable, amounting, it is said, to more than 3(yM)(), though, 
as they were never included in the census of tin* citj', this i>sti- 
mate may he an exaggeration. They posse.ssod a rude organiza¬ 
tion among themselves, and annually elected a chief, or (.'ano 
Lazzaro, wJio <aiTieil their eomnlaints and demands ti» tlie 
Government, mid was formally acKnowle<lg(.‘(l by it as the je]»re- 
senlativeof his order. Apart from an insolent freedom of manner, 
they are described as generally good humoured and orderly ; hut 
U]K)U the least ju’ovocation they hc'ciime ,'i riotous niuh, ready, in 
defence of tlieir ]»i'ivileges or as ]>olitical ])artizans, to indulge in 
every form of violence and ex<’ess. Their most celehiuted rising 
was in 1047, when, incensed at a new lax on fruit, they iuitiatofi 
the revolt, by which the Sj)anisli viceroy was lor a time ex]K*lIcd, 
and the lishcrmaii, Masaiiiello, their lejider, invested with liis 
brief dictatorship. A'- a .'separate elas.-. tie- Lazzaroni ni.av he 
now regarded as nearly, if not quite extinct; and the NeapoLtan 
fishermen, wlio still retain the name, are. rcmavkahle for their 
industrious habits. Tliis is in a great measure the natural result 
of advancing c-ivilization, comhined with the increuseil cost of 
provisions, by which continuous labour is made- more im]»erative ; 
hut, since the French oeeii])atiun in IHOO, active iiieaMireM have 
been taken by successive governments to supi>ress a <-la.‘<>. so 
dangerous to tlie jieace of the city. 

LEAD RADICALS, ORGANK’ (OiUiANOMETALLK.' Goji- 
I'ou.vns, E. G. S.'J 

J.KAl) SMKLTINlf AND TRADK [Lkad, K. (*. voh v. 
col. J4:i; Lead Manci.mti re, ibid. col. 14yJ, 'I'lie lead 
smelting of the United Kingdom, according to the late-st official 
.'statistics, jU’esents the folloiving figures for the year J871. The 
(jiiaiitity of lead on- iai.sed Avas h.'j,1)0(1 tons. The ])iic<-, at tlui 
})rinci})al Wehh sales, varied hum about 10/. lOs. to 10/. IO.k., 
giving a mean of 1:1/. Of!. ])er tun. The nninher of lead mines in 
the I!nited Kingdtnu Avas 241, of Avliich 123 Avere in England, 
100 in AVales, 10 in the l.sle of Man, 0 in Scotland, and 2 in 
Ireland. The richest district Ava^ on the coniine,s of Durliarn, 
Nurtlmniherlaiid, and WeSmoveland, Avhere 20 mines yielded 
2l,b0") tons of ore. Four other <listricts, vi/,, Corn Avail, Shrop¬ 
shire, Cardiganshire, and Muntgonieryshiiv, Avere nearly e<jiial 
in Hchne.ss, yielding about 7,not> luiih e-acli. The single mines 
that gave the most ihakIucc were those of Allendale, at the 
junction of the counties above named, ujiioimting to 10,508 
Ions. The total 2 >rodiicc ot tin* kingdom ha^ remained .•^ingu- 
Jally uniform ; tluriiig the last fifteeji years, Im.') 7 to 1871 inelu- 
sive, it h.'is never been .so low as 88,000 ton., never so high as 
t)9,()00 ton.s, the produce of 1871 being a l.iir average of the 
AvJiole jAeriod. Beai<les Imme produce, 2o,8()0 t(»ns of foreign 
lead ore Avere imported for smelting. 

The sales and pundiuses of the ore are technically called 
ticki’ti'nijn. The miue-oAA'ners and the lead-.siuelteis are gene¬ 
rally distinct iirms. In some districts the miiie-oAVuers gh'e 
notie-e to tbe smelters that jiarccls of ore arc ready for sale ; 
saniple.s are i>ut into wuteritrouf hags, and taken by the 
sinclturs to their assay rooms, Avherc they are assjiyed by the 
iron-dish process ; an auction i.s oftiirwards held, at Avhich the 
sevural ])arcels are knocked doAvii to the highest bidders. In 
other districts, each niine-oAvner sends samples to all the 


smelters, avIio, after assaying, determine the niaximun\ jirice 
which they Avill give ; these prices fire named in scaled lenders, 
Avhich are onened hj' the inine-OAvner in jAresence of the 
smelters; and each parcel goes to the highest tender. I'lie 
smaller minc-oAvners sell to jjurticular smelters, who take all 
the prodiire at a .schedule of jiriees. 

The iiiodt's of smelling ore have recently undergone hut 
little ehange. 'Phe quality of tin; ore—usually a sulpliuref, a 
salt, or ail oxide of lead—chiefly determines the routine of 
proces,ses; hut local ]irelereiAee has also mneli to do AA'ifh the 
mutter, Hciu'c llie distinctions helAvcen the Swe<lisli, the, 
Prussian, tlie Rhuherg, and other systems ; and betAveen various 
kiiid.s of furnace.'^, such as the Flintshire, the Spiiuish, the 
Raeliette, the Cartliagena, the North of Eughind slag health, 
&c. The ehemieal agents emjdf^yed to aid in siqiaratiiig the 
haul from flu* ore Aury accoidiiig to the nature of Ihe hitler, hut 
ar»! u.Mially carhoiiaceous matter or iron. The roasting, desul- 
2 >liuii/iiig, iJiccijAitatiiig, and othei' j)roci'x'.es, are, descrihed in 
the art ieles above cited. The iilili/atiun of the givyish-Avhitc 
.smoke or fume AvIiich i,- jdodueed in the lead furnaces, and 
which <‘on1aiiis much gooil metal, is noticed in Fume, E. (\ S., 
col. 108.5, 111 1870 new leatl Avorks Avere established in Spain, 

I Avliere the crude ore yield.-i from 5 to 2‘> jter cent, of galena or 
.siilphuret, and the galena yields 85 per cent, of nietallie lead. 

'i’he quaiifity of lead obtained by siiu'lfing in the United 
King»loiu AViis (i0,05(; tons in 1871 ; and the juice obtained for 
it v.aricd from 18/. lo JO/. j)er ton. The experience of the last 
twenty-live year^ has shoNMi, that the (piaulity of ore necessary 
to juddnee lOO Ions of lead lias Aaried (in (Uffereiit years, oAviiig 
to tlu! teiniioniry richness or jxiveily of particular lodes) from 
132 to I Jbtons ; or, slateil in another form, tlie quantity of lead 
' oht.ainable. from l(*o tons of ore, has varied from (58 to 7(5 tou.s. 
Tt is probably owing to inquoved detail.s of smelting that, our 
]ea<l ores are relatively more i>roductive of good metal iioAV than 
in past years. Resides lead mamifaefure, Ave imported 04,008 
l«»n.'s of ]>ig and sheet lead in 1871, of Avhich three-fourths came 
from Sjiain. Onr cxj>orts of ]>ig lead Avere 3*f,425 tons, nearly 
one-third of Avhie.h Aveiit to the Gnited States of America. 

The chief Hpj»lieali(>nsor]uglea,d info manuflictnred articles are 
.still sheet lead for roofing,ami ]»i)H‘s for the. eonveyanee of water. 
At the- heijisic AVuterAVork.-., a ]»lan by SeliAA'artz and De. Witt 
has been uiliqdcil for coating the, interior of lead pipes Avith 
the suljihuret. of the. metal, Avliieh is not aeled on by Avatcr, 
Mr. Ilaines lias reeently inlruduced a remarkable mode- of pro¬ 
ducing lead ]upes lined Avitli till. A cylindrical mould is Jire- 
])ared, with a thick mandril ruimiiig iier])emlic.ularly duAvn the 
centie, and tlu* melted lead is jiouri'd into the annular syiace. 
lattAA'ceu the t.AV<>; Avlieii the- lead is nartially eooled, tlie tldck 
mandril is withdruAvn, and rojdaced by a thiinier one ; melted 
tin is tlu>n jioiired into the aiiiiular sjiace. between the mandril 
and the leail. 'fhe relative- diameters of the tAvo muiidrils 
and the*, cylinder determine the relative thickness tif tlie, 
lead .and its lining ttf tin. The holloAV block of metal, ex¬ 
tracted from the cylindrical mould, and divested of its central 
mandril, is finally reduced to the diameter of a pijie, by tbe 
usual tube-draAving juocess. Such jiijics ])ie.servc Avater from 
couiamiuutioii mure eirectually than tho.se made Avhully of lead, 
and ImA'c. both grealer lightness and collective streiigfh; hut 
tli<‘y are more i-ostly, and an- Avith iliflicnlty soMered. 

Ijcad is enqdoyed lor Avhat is I'alled quicliitKj -small juecus of 
glass, to give them a sihery ajipearauce. Small flat jiieccs of 
glass ale j>ainted Avhite on one .side ; jdaced on a east-iron tray, 
they are hea(i*d in a, miidle lo tlie melting temperature of lead ; 
nieitcd lead is ])oured on ; the tray is oscillated to eipuilize the 
flow, tilte<l u]», and a plug o]iened to drain olf the surplus lead, 
A thin layer of lead is fouml to adhere, lirmly to the glas.s, Avliich 
is then cut ii]» to make buttons m- trinkets. 

The maiiufacture of /cA/Vc fcml, by the aetioii of Auaegar on 
slu-et lead, is de-scrihed in hK,\i) M.vnuf.vcti’RE (ahoA’c cited) ; 
and mention is there made (»f Puttinson’s lu'ojioscd suh.stitutioii 
of chloride for carlxuiate, by tbe chemical reaelions of gnlciui, 
hydrochloric ai'id, and lime or magnesia. ]\Ir. S])encc has 
lately extended this jilan, .so as to enable him to use u]» mciaijih 
and refuse lead ; based on the fact that oxide and carbonate of 
lend are soluhle in caustic alkalies, thougli not in the carhomiles 
of those alkalies. 

All the usual kinds of mannracliiri'd lead eoiitain a .' mail 
jAortioii of other metals —cojmer, jiutimony, iron, zinc, bismuth, 
or silica ; or, more rarelA', cobalt, nickel, cadmium, ursenicj or 
nmngaue.se. The silver extiacted from lead in the United King¬ 
dom, ill the year 1871, amounted to 7(51,490 oz., valued at 
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190,372/. This is an absolute saving from waste, seeing that the 
lead used to be none the better for the silver it contained. One 
third of this is produced in Cornwall, because the lead ore of 
that conntv is more argciutifcruus than others. The next in 
relative richness is Isle of Man lead. The average now obtained, 
at all the lead n orks, is 11 oz. of silver from a ton of lead ; in 
Cornwall the quantity sometimes rises t(j 40, (jO, or even 80 oz. 

Pattinson’s remarkable mode of extracting the small per 
centage of silver (describisd in tlie former article) has become 
very generally adopted. The French call it Pnttimtnnuic ; the 
Germans Pattinsf/ninuu It will pay even if the lead coiitaiii-s 
80 little as 2 oz. oi' silver to tlie. ton. Dr. Percy states that it 
has greatly enriched the. lead maiiul'iicturers, whereas it brought 
but a small fortune tt) the inventor, the lati* Mr. Hugh Lee I’at- 
tinson, of Newcastle-on-Tyiie. Tlie cast-iron for ciys- 
tallizhig tlie leail have been superseded in Austria by the 
Tamowitz wroiigbt-iron pans, which ar»'. an inch tliick, and will 
hold 1 r> tons of lead each. Austrian metallurgist.', have found 
that Pattinsonized lead is the ]jiiif.'-L of all that cojues into the 
market; one specimen, made at Laiitcnthal, being alnu).st 
absolutely imre. Tarker’s de-.^'llvcring juuces.s is also attrarting 
the attention of continental lead-smelteis. It i.s based <»n the | 
fact, that Avlieii a melted mi.xtiire of lead and zinc is sIdw v cooled, 
the zinc solidilies liisi, and forms a crust or upjKr layer; ami 
on the further fact tlial if the lead ((iiitaiii silver, the silver 
joins the zinc crust. Zinc i.s added to jiig lead, and melted ; 
the crust is taken out with a piil'oraLetl ladle; (he .diver is 
removed from it by the action of nuiriatie or .sul)'biiric acid ; 
and the reiiuiiiiing ziiu'. i-, ;-eparat<'d IVum the lead by the 
oxidizing ell'ect of heat with aeees. of uii. 

LEAM1N0T0^’ WA'PEUS, the .silim and purgative ,-piiiig.s 
of Leamington. [.Mi.nku.m, Watkks, I'l. < . if.I, (Kn.j 

LEAPING ]iiay be delined as the art li\ which an oh.daclc 
cither in beighl or width i.s e.leured, and con...litiit»M one of the 
most graceful gynnia.^lie e.xerci.ses in e.\i.sl eiice. Many (|nadrn]H-d.s 
are fur better leaiiers than Jiien, lail the natural jiiiii]»nig junvers 
of the hor.se alone seem to liai'e l)eeu iitili.sed by the human race, 
.so we shall coniine our remark.s to the art us jiraclised l)y man. 

Some gyinnuHts define the clearing of a Avidtli on level gnaind 
a.s jitvqiinii, and tin* clearing of a lieight only as ; but 

the t.Avo terms ar<' for all pi-actical jmipo.^es syiioiiymou.-i, and 
the true elas.-siiiculion is into “ standing ' aiul “running’' leaps, 
7.C., according as the leapiu' avails himself of a run or not before 
taking otf. Lightness and lirnnos are the two great requi¬ 
sites, and accordingly short trunked men Avith Jong legs ai'e 
geneiully the best |iorl'ormers. The e.ontrae.tiuii and «‘.\]»aii- 
siou of the muscles i.s move .sudden than in any other j>ede8trian 
exercise, but the ]>roh.)iige(l strain on them is U-.ss, and lieiie,e ac¬ 
cidents are rare. 'J'lie joints of the liijts and knees must act in 
harmony, the “take oil” heing maile iroin tlm toes and halls of 
one or bwtli feet. In the “ lliglii” through the, air the legs musi 
he hionght Avell nil miller the hody, and (lie arms ii.-ed to inv.sen e 
theleaper’s eijniliininm till he “alights,” Avheii the great thing is 
to break the force of the .shock. With this vicAV the balls of the 
feet should touch the ground lir.-'t, the legs tlieii \ieldiiig to the 
weight of the trunk by bending the ankle, knee, and hip joint.s. 
For etandiiig leajiing a momentiim may he obtained at the lake 
off by sAvingiiig tin* arni.s to and fro, the b»>d\ being iiio\etl 
U]) uiid doAVn by bending the joints aboAe named, till s illicient 
impetus is obtained, upAvards or foi Avard.s, according as the jump 
is a high or Avide one. Ten or a, dozen jtace.s are generally 
suflicieiii for a running high leap, hut the distaiiee varies jici-ord- 
ing to fancy Uinl liabiL, the be.st sjmt for taking olf being at a 
distance tfruni tlie base of llie, obstacle) of ball’ tbe height to 
be cleared. A running wide leap i.s the easiest of all, but a 
longer run must be taken than fur high juiiqang, in order to ob¬ 
tain siifticieiit forwaid imjietiis. Great care must he taken not 
to get out of stride liefore the .'.cratch is reachial, and the leajier 
alights on his heels inslead of the toes, but tlie, Aveiglil of the 
body liiuat be tliroAAU sutUcieiitly foj'ward to avoiil liis fullijig 
biicKwarda. Jumping doAvn from a lieiglit, of eouise, requires 
no run ; and if the ditfereiice of level he very great, assistance 
may he derived from letting the body hang from the top by tin* 
avn'is before making the .spring. J’ole leuiiing over a height has 
come much into vogue of late years as an athletic pastime. The 
tole should be iiiudu of fir or ash, fruni eleven to twelve feet in 
engtl), tapering toAvanls the top and with a .steel s]»ike at the 
foot. It iiiinst be hrmly grasped at about the height to be 
cleared, Avitli tbe bands Iavo or three feet ujiart, the light one. 
uppermo ;t if the leapcr be a right-handed man. Gn taking otf 
alter a run, the anus raise the weigld of the body and the leg.s 


clear the obstacle first, the trank being kept almost in u straight 
line with the limbs, and brought over afterwards. Thereby the 
leaner alights facing the side he took olf from and leaves his 
I>oIe behind. Hurdle racing lias likewise been brought into 
prominent notice through the rapid development of athletic 
sports, and consists in clearing a number of hurdles in suc¬ 
cession. Tlie great* secret of success in this pastime is to “ buck " 
the obstacles, or take them in the stride wliile running in. order 
to saA'e the momentary halt necc.ssary Avhen taking off with both 
feet. A “ liop, Kiel), and jump,” as may be surmised from the 
tenn, constitutes a hop, step, and a jump, taken Avith a run in 
the order luiiiied ; but this descriiitlon of leaping is noAv almost 
obsolete, and require.s no iiirther detail. 

The late John Ireland Avas undoubtedly tbe best jumper Eng¬ 
land, and, jirobably, the AA'orld, ever produced. He could clear 
() ft. 4 in. AA'ilhnnt any artiliciul spring-board to take off from, 
blit of liis Avide lca])ing ]»owei‘8 Ave have no i>reci.se record. Next 
to Irid.ind, l^rofe.'isor "VVil.son avhs the be-l Avidc leaper during the. 
first forty yoain of tlie jjre.seiit century. Jn LsOO, during liis Uni¬ 
versity career at Oxford, lie denied 23 ft. in .sjdendid style across 
the GlieiAvell, and tliis i.-^ pi'obably as good as any Avide lea]) ever 
nccoijiplislied on a level, and Avitliout a spring-board. In 1854 
.1. IJoAvard, avIio is the best professional wide jumjter since 
Ireland, cleared 2J> ft. 7 in., taking off from a block of Avood 1 ft. 
wide, 2 ft. long, 3 ill. lliiek, and elcAMted 4 in., and carrying a 
.Mb. dumb-bell in each hand. Tlie.se he tliioAV backAvards during 
his flight, ill order to gain a second iiiqteliis. Tii It<()8 he cleared 
a full-sized l)illiard table (13ft. long and about 2 ft. 0 in. liigli) 
leiigtliAvay.s. J'.\ using dumb-bells, 13 ft. r),,'in. has been rleared 
at a .'standing Avide jump ; and (luring tbe last fcAV years the best 
recorded feat.s by amateurs have been >> ft. ttl in., running high 
jump ; 10 ft. 6|in., high pole jump, with a run ; and 22 ft. 
7 in., running wide jum]>, the lake oil in each case being on 
sjuiiig.A and le\’el turf. 

LEAPING AGUE, an intermittent malady occurring in some 
jiarts of Scotland, manifesting itself by h*a]>iiig and running. 

J.EATHEK [Leatiikh M.wurAi ti uk, U. G. voI. v. col. 160]. 
.Stout liide.s, for the mo.st jiarl, continue to be. tanned Avith oak 
bark, by the .doAv jn-oeess of the tiin-]»it. For thinner leather, 
niiiiiy of the ncAv ]*l!ins 1i;ia l* been adopted. 'I’liey conqirise 
ra]»id alternate soaking and jiressuiv of the hides, bypassing 
tlieiii betAA'eeii roller.^ in conlaet Avith tan liquor ; sewing the 
hides into tlie form of bag.^, and foreibiy injediiig tan-liquor 
into them ; raiiidly revolAung tbe liide.s in a tank filled Avith the 
liijiior ; producing a \aeunm by meaii.s of an air-pump, and thus 
enabling tlie lau to j.e net rule, more ihorouglily into the, j)ore8 of 
the hide, &.e. 

j For the chief ap]»lieations of lixither, see Door AM) Shok 
! Mani facti iik, E. (mL ii. col. 2M ; Pooki;injjin<j, U. C. 
vol. ii. col. 2(»f); ('daui JMakim;, K. ('. vol. ii. col. !)89 ; 
IJa.xds ; Pki.t.s, 1\Iati-:uial.s of, E. C. .S., col. 22!). A ]»roce.ss Ava.s 
announced in Denmark, in of iitili.dng old leather hy 

grinding or lusping it into a llhroiis pulp, and kneading it into 
a j»lader com])ositii)n, Avitli india-rubber, some kind of .spirit or 
essential oil, and liijuid aniiiioniii. 

The art of moulding and cutting leatlier so as to imitate Avood 
carving, lias been practised on the (.'oiitineiit for some centuries. 
TlieartAAa," introduced (^or j'e-introdneed) into England about 
181!), by Madame Emi lie de (!oude, ebielly as a kind of fancy-AVork 
for ladies. A jdain bucking uJ'deal is made tbe basis for various 
kinils of oriiuiueniation for picture frame.'i, looking-gla.s.s frames, 
cuitain ])oles, brucket.s, gii-aiuloles, small tables, bo.xes, &'c. The 
materials iiece.'^sary are - basil or sliee]) skins of good quality and 
iiiedimii tbickne.ss ; oak stain, aH])lialtiiiii, co])al A'arnisb, Uquid 
glue, burnt umber, and spirits of turpentine ; bnislies, wire, 
card board; a I'cAv modelling or Jiioulding tools ; and .some natural 
leaA'e.s and stems. Tbe ])rinc,iple on Avhich the Avholc art 
rests is mainly tliis—that moistened leatlier can readily be 
]»resse,d and Avorked into various ornamental forms, Avhich it 
Avill retain when dry. 

'i'he tanned, tiiAved, or ilres.scd leatlier exported from the 
United Kingdcmi ranged a.s under in alternate years 
• 18(57 44.841 tons .£-128,223 

18(5}) !»1,24() „ 7Gq,fJ20 

1.871 140,378 „ 1152,706 

The exports Avliicli varied hut little betAveen ]8.)9 and 1867, 
rose suddenly in J8G8, and have been rising ever since. For the 
iimiorts of ujiAvronght leather, see Hides, E. G. S., coJ, 1273. 

LECANOIUG ACID, C' (HO, [E. C. vol. v. 

col. 255j. Thifi acid, lirst di.jCovered by Schunck in the lichens 
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of the genus Levaiwrti, is most conveniently prepared from 
lioccella tindoria hy macerating it with milk of lime and pred- 

} )itating the filtrate with hydrochloric acid, or by directly ex- 
laiisting the lichen with ether. It crystallizes in colourless, 
stellate needles, which are only sparingly soluble in cold Avatyr, 
or alcohol, hut readily solulile in ether. By heating it with 
water to a high temperature, or hy boiling it with^ au alkaline 
solution, orsellinic acid is first produced as an intermediate 
product, but ultimately carbonic anbydride is eliminated and 
orcin formed. 

+ Oil, - '2(',1T.,0., 

l.coauoric aciil. IVattT. niscUiua- 

((»//. A. I- i 

+ I'.llsO, i 

Orsellinic acid, Oavbcnic Orcbi. j 

iniliydridc. I 

^<'0, + ! 
with iilcoltol it yields oreiu juid (dliylie fn-selliuale. i 

4 OEtH + (' 41 ,EtO,. + '’O, j 

boonnoric Alcohol. Orcin. Kthylic Carhouic j 

acid. orsulluiatc. anhydride. | 

{oJl.Jh. + OJhO.HO ^ C,,7//),4- C.///AC„//,0, 4- iVli,) 

When amylio alcohol is .substituted for elhylic alcohol, ((utijUc 
oritellinate is produced. 

LECITHINE, C,,H„,N1’0„ + H-P (C,„7f„„.Yr,0„ + 2//0), 
This is a phosphore.tted fat obtained from the yolk of liens’ egg^. 
and according to Drakoiiow i.s resolved by sapmiilieation into 
neurine, stearic acid, ainl glyei!i‘o|)hos|ihonc acid. From the 
discrepancies in the .statements' of the dilfereiit (••hemisl.s Avhu 
have worked on this subject, it. i.-i prohahle that, there are many 
varieties of lecithine. (lirakoiiow, Chnn. iv. l.’id ; Strechei' 
(/<>. iv. A}in. C/' lit. Phiii'ni. cxxili, Ih'iO. (lohley, Joiirii. 

Phuna. [;j| ix. i. 10) xi. 401); xii. o ; xvii. 401 ; xviii. lo7 ; 
xix. 40(5; xxi. 211 ; x\x. 241 ; xxxiii. 101. Koilweis,s, Ann. 
J*horm. lix. 201.) , 

LECTKllN (mediicval Lipin, /cc/r/z/n/n or /«(VnV/.mn), a stand- j 
ing desk from which certain ])ortit)ns of the servicc>s c»f the ehnich 
are read. During the middle iige.s lecterns \v<re in geiieml use. | 
In large chlirches tlicj-i- were two or more lecterns—the gospels 
and epistles being read IVom oiic, the psalms, i*tc. fnnn another— 
hut in ordinary parish churches one lectern .suHiced, which stood 
in front of tlie choir facing the centre of the nave. T( w:is 
usually a wooden desk Avith steep sloojiing sides .and Ji h*«lge on 
Avhich tlic gos])els and leetionarie.s AVin-e pl.U'ed. sii])])orte(l <ui ;i j 
pedestal. The desk in some ca.ses si-rved for only one l) 0 (»k, hut j 
111 others Avas set (jii a ])ivot ninl had two, three, or four side.-. 
Some, lecterns were, of marble or sLuiic and richly carved ; in 
cathedrals and collegiate churches imd chapels they Avere. often 
of lattcn or hiass, the uiiiier iiart liciiig yin eagle, (in reference to 
St. John the Evangelist) or a nelieau Avilh the Aviiigs outs]»re:id. 
In Roman Catholic churches lecterns luive been cimtiiiuoiisly in 
use from a very Ciirly period ; in the Church ol England they 
Avere generally riunoved from pnri.di clmrclies after the Ilelurma- 
tion, but of late years have been widely reiiituMlueed Avitli other 
medirovnl church funiitnre and custom.'!. 

LKCTIONABY ISkuvu i: Ec()K,E. V. SI 
LEDUM I’ALITSTH E, a plant of the order J'Jrirtw, is much 
employed in Russia lor tanning hides aiul skins, to Avhich it 
imparts a reddisli tinge. The leaves are the ]Mirtii)n most em¬ 
ployed for this purpose : they also yield tin; oil Avliicli gives the 
characteristic odour to Russia heather. 

LEECHES. The commerce in 1 eeclies Is now chietly conducted 
betAveen Trieste and I’aris : the. Austrian ilominion.s hetng the 
principal source of suiiply, and Paris the jjrincipal Avliole.salo 
mart. The richest ground is near the mouth of the Danube, 
especially after inundations ; and the fishery has a yearly value 
of 100,0007. to 12(5,0007. Wlien they reacti Paris, iuiles.s dis¬ 
persed at once to other markets, the leeches arc mostly kejit 
at Gentilly, in tanks containing grecni.sli Avater and greasy mud. 
Australian leeches are noAV regularly shipped to Canada, New 
York, and Paris ; they are caught off the river Murmy, bjr men 
belonging to a fishery coniptgiy, Avho employ themselves in this 
Avay when fish are not abundant. Sometimes one trip of a 


steamer Avill bring back 200,000 leeches, Avliicli are packed and 
sent off to Melbouine. 

LEER, one of the narne.s for the glassmakers annealing oven. 
LEEWARD ISLANDS FEDERATION ACT. For some 
years now we liave Ijeen massing our strength upon the centre 
of the empire, and increasing our manipulative power and dex¬ 
terity in the extended u.<c of imperial strength from centre to 
circumfi'reiice over the surface ot the British dominions. The 
regular forces have been grmlually witlulraAvii from our colonial 
dejiendeiicies, ami liaA'e been increased in iiumhersand improved 
ill org.'uii/ation at home, the A’oluiiteer and the militia forces 
being so organi-'Ctl Avith the regular forces as to he in tlie. way 
of becoming a part of the Britisli army for ('IfectiA'C purposes, 
'rile navy has been eoll<*< ted from foreign stations ialo a Channel 
squadron at home, ami a Hying squadron for the dcijeiidcncies of 
the empire and the .sens of the world. AVe are .at tlie same time 
collecting the euqiire upon auxiliary centres in different quarters 
(d‘ the gloix'. By confederating ininiitc dcjiendencies, these 
Avithout being extinguished a.s goveruiiieiits, gain the strength, 
hciielicenee, and protection of a central gOA’^eriiniimt in imme¬ 
diate eonneelion and .syiujt.'ithy with each ; and at the same time, 
till' enqiire at large gains in vitality by .all the advantages of a 
well-organi.sed .sy.stem and in .strength, ami the jnnver of instant 
appliance at tin* centres of federation throughout uiir distant 
possessioii.s. The example given in the ca.se of the Dominion 
of Usiuada has in 1S71 been followed in the case of the Leeward 
Islands. These i.slumls were (mahled in that year to form a 
Federated (.Jovernment under the 34 & 3.'’) A^ict. c. 1(57. “So 
.soon as this Act .diall coiik*. into oj»eration in the LecAvard 
j Islands those islands .shall form one colony, consisting of six 
I presidencies, namely, the several islaiulsof Antigua, !Moiitscrrut, 

■ St. Cliristoiiher, Nevis, ami Dominicu, Avith their respective 
I dependencies, and the A'irgin Islamic.” The Act determines 
j the ibrm of the Fedeiated Go\'ernnu;nt and the constitution of 
I the legislature, together Avith the r(^s])eclive poAvers, rights, and 
: e.stahli.shiueiit.s remli'ied neciN.sary foi- the central govoniinent, 
and de.sirahle in re.sjiecl oJ‘ e.ieh of the jm'sidencies lieretofore 
exi.->ling as scjiamte and imle]>eudent colonial governments. 

LEtlENDA A UREA, the (liililm Juiin'wh in Italian Liyiiemhi 
.L//Va, ill French Liimnh Ihm',, the earliest c.xaiuple, of Latin 
hugiulogy, is a <‘ul]eetion «»f the Live-s of the Saints, of svhich the 
author Avas (liacomo da \'aiTagio, who.se name, besides other 
vaih'ties, occurs u.s .hu'olms, .Jacques, or James dc A’oi'ugine, or 
Varagiiic, aud as Jacques «le Vara.-e, or Viirnsse. lie Avas so 
e,alletl from tin- )a*'t (»f his being a native of Vanv/./e, a ioAAUi on 
the (bilf of (lenoa, where he was born about the year 1230. In 
1244 he miteieil the Dominican order, of which he sub.seqiieutly 
became viear-geiieral, ,. 1 . 1 ). 12MI ; aud was finally appointed, in 
' 12152, to the Arehhi.sliojtric of (leiioa, in which city he died on 
the 14lh of July, 121)8. 

The Golden fiegend Avas originally Avritteii in Latin, and 
entitled ‘llisloriu Lomhardica (or Lougohardica), sen Legeiida 
Sanctorum;’ for which was Kuhstitiiteil by eiit.husia.stic admirers 
the title hy which it is to this day moj-e generally kiioAni, The 
work enjoyed an a,slouishiug ilegrec of iiopiilarity, so tliat its 
cireulatiuu wa,s for centuries si'coiid (nily to that of the Holy 
Scri]»tuTc.s. Its maniisciipl copie.s ari' Jor^sely rejiorlcd as liaviiig 
been inlinitc in number; ;iml its reading entered largely'into 
the. occiijiatioii of the cloister and the delight of the cftstle and 
the knightly h.ill, wliei'c the <lirec.t personification of the devil 
and other foes of tin* saintly life -which avus carried so far as to 
give some c.olour to ;i theruy, which, however, is not on the 
Avhole ailmissihle, that, the Avork was allegorical in its scope and 
.structure—made it a piclure.sqiie and inlclligihie favourite. A 
great uumhev of the n.arratives, Avhich cummniily had the at¬ 
tract iA’ene.s.s of brevity, also ap])ealed to the synqiathy and hotter 
nature of tin- rich aud iiowerfnl, being devoted to the advocacy 
of the claims of the poor, to tin* inculcation of charity', rcsigmi- 
tion, and jairity of life, and manners. The invention of printing 
at first addeil io its po]>ularity', and it was trau.slated and circu¬ 
lated in aliuo.st all the language,s of Europi;. Il.s eailie.st eelition 
was a folio published, probably at Ra.s(d, in 1470, and was 
sjieedily folloAvcd hy many others, both in the original Latin, 
and in ilic v'eniaculars of Holland, France, Italy, Gennany, 
Bohemia, and England. In this country it was one of the 
earliest AA'orks to engage the attention of William Caxton, who 
translated and first published it in 1483, Avith the title of ‘ Le- 
genda Aurea, that is to say in English, the Golden Legende,' 
under Avhich the work Avas perpetuated in several editions, issued 
successively by Caxton anil Av^kyn de Worde. Nearly aU the 
editions of the Legeuda Aurea, in whatever language it appeared, 
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diifered somewlmt from each other, especially tow'ard the end ; 
so that it sccjns to have been i)rintecl in its integrity, or to have 
been expanded or curtailed, according to the dictates of com¬ 
mercial or general expediency. The latest editions arc the 
Latin ones of J. Q. Th, Grae.sae, ‘ Logenda Aurea, vulgo His- 
toria lombardica dicta,’ 8vo, Ltnpzig, 1843, and 1850; and the 
French version—the first for more than tliree centuries—of M. 
Gustave Brunet, 2 vole. 8vo, Paris, 1843. 

The easy an(l uncritical laith of the author of the Golden 
Legend—who, as he was too honest to invent, was also too 
credulous to suppress, the absurdities of the chronicles and 
special biographies from wliich he compiled his narrative.s— 
expo.sed him to the oblorpiy of after and more disceining times. 
The credulity was not, however, so much personal to liimsplf, a.s 
characteristic of his times; the very ]i(i])uliirily of his work 
proves that it was fairly represejdative of the unrea.soniiig piety 
which, as well as their sehohistie sul4lety, Avas one. of the jdiases 
of the thought and feeling of the iniiUlle ages. (Xufn'r jiiriinii- 
iiaii'e, prefixed to M. Gustave Brunet’s hn Ihmy par 

Jacr^ueB de Voraijiiie, iradiilfr da Latin: Moroni’s JtlrJonarln Er- 
cknastico; ujid other sources.) 

LEGHORN HA’J’S AND BONNETS friniAw Pj.vit Manu- 
FACTUnEH, E. 0., Vol. vii., col. 8‘i5j. 

LEGITIMACV' DECLARATION A.CT. If proof wen- 
needed to shoAV how little the iiiatitutions of England owe 
to theory, or, in other word.s, to the ideal, and liow much 
they are due to the imperative; i*e([uireinerits of actnal circaim- 
atances and events of a national character, hardly anything would 
he so convincing as the recent date of the enactment at the 
head of this article. Not until the year I808 was there any 
court ill whicli the iinporlant ijue.stious of legitiiii.aey or na¬ 
tionality as affeid.iug a iiemnii eouM be raised for decision in 
tliis Hiiu])le form, WJietlier il was too abstract a <|m'stion for 
the practical English mind to consider ami jirovide for, or whe¬ 
ther it was viewetl as utterly void of imiiortauce, except as a 
mean.M of acce.ss to the actual enjoyimait ol‘ heritable jiroperty, 
so it was that up to tlie year mentioned tla* only way of rai.sitig 
one of these (piestions was by au action or suit asserting a right 
to jjiroperty ; ami the oilier could not be raiseil at all as the 
main question at issue in any c.ourl whatever. The most usual 
method still pur.siied in rehdion to llie qiie.stion of legitimacy 
is by au action of ejectment at common law or a .Miit in (*haii- 
eory, asserting a right to certain specific incqaTty, the right to 
which involves, indeed, the question of birth in lawful wedlock, 
but also a number of others, the most dillicult and complicatecl 
question,s known to lawyers. 

At length this am.inaly was re(lre,-:s<‘d by I In; 21 A 22 Viet. c. 
f)3, passed in 1858, at once ackiioAvledging the neci-ssity and 
jmividiug the remedy 

“Whereas it is e\])edient to enable ju-rsons lo t•^^:lblisl^ 
tlieir legitimacy, and the marrifige of tlieir parent'’ and 
others from Avlmni lliey may be dewamded, and al'^o to 
enable person.s lo establish tlieir riglit to be ileiaued nutund- 
born snnjeets : Be it tlieivfore enacted as follow.’. : 

“1. Any natural born .subject of tin* ()neiii, or any jiersou 
wliose riglit to )»<> deemed a nalur.il-bnrii .subject depends 
wholly or in iiart on his legitimacy or on tin* validity of a 
marriage, being domiciled in England or Ireland, or claiming 
any real or jiersonal estate situate in Englainl, may a])}dy by 
petition to the Court Ibr Divorce and Malrimonial Causes, pray¬ 
ing the eourt for a decree deedariiig tliat the ])elilioiier is tlie 
legitimate child of his ^lareiits, and lliat tin' marriage of his 
father and mother, or of his grandfatlier and grandmother, wa.s 
a valid inairiage, or for a decree di;clanng either of tin* matters 
aforesaid ; and any such subject or pei-son being so domiciled 
or claiming as albrc.said, may in like manner apjdy to sucli 
court for a decree declaring that his marriage was or is a v.'ilid 
marriage, and such couit shall have jurisilictioii to hear and 
determine such ajqilicalion and to make such dee.ri-e ileelaratory 
of the legitimacy or illegitimacy of such jiei’son, tir of the 
validity or invalidity of .such marriage, as to tlie court may 
seem just; and sucii decree, excejit us hendiiafter mentioned, 
shall iie binding to all intents and purposes on her Majesty and 
on all persons whomsoever. 

“ 2. Any person, being so domiciled or claiming a.s aforesaid, 
may apply by petition to tlie said court for a decree declaratory 
of his rignt to oe deemed a natural-horn subject of her Majesty, 
and the said court shall have jurisdiction to liear tuid determine 
such application, and to make such decree thereon as the court 
may deem just; and where such application as last aforesaid is 
made by the person making such application as herein men¬ 


tioned for a decree declaring his legitimacy or the validity of a 
marriage, both applications may be included in tlie same peti¬ 
tion ; and every decree made by the said court shall, except as 
hereinafter mentioned, be valid and binding to all intents and 
purposes upon lier lilajeaty and all persons whomsoever.” 

After provi.sion i.s nnule for citing such persons before it as 
the court shall think fit to see proceedings or to take such part 
therein as they may he advised, a saving clause to protect the 
rights of others not before the couit i.s added in these words :— 

“ The decree of the said court shall not in any case prejudice 
any penson, unles.s such ptjrson lias been cited or made a party 
to the proceedings, or is the heir-nt-law or next of kin, or <»tliei’ 
real or jiersonal representative of or de.rive.s title iinde.r or 
through a person so cited or made a party ; imr slmll such sen¬ 
tence or <lecree of the court ]m;judiceany person if subsequently 
jnxA’ed to liave been obtained by fraud or collusion.” 

Scotland, <Ieriving so much of her huv from the nnci(>nt 
Roman law, and heiqg thereby much more tlian England in 
accord witli tlu; sy,stem.s of jiriiiciple and ])roeedure whicli pre¬ 
vail on the. tJontineiit, as might he exi^ccted, has long offered 
a direct mean.s by action of declarator of ascertaining the legiti¬ 
macy of persons, either theinselve.s iiiteresti'd, or through whom 
an interest has descended to others, iii tliat question. Hence tlu; 
case of tiliedden- v. Patrick was litigated in the Scotch coints and 
thence ])rosecuted into the House of Lord.s years before it was 
again rai.sed umler the English Act before Sir Greswell Creswell, 
and on apjieal carried .again into the lIou.se of Lord.s, whilst Lord 
ILatlierley was presiding on the woolsack. But although the c.oiirt 
existed in Scotland and tlio form of suit was in use, there for 
such a (|UCstiou us birth in lawful Avedlock, doubt seems to 
have ])revailed AvJietlier .sucli court could take i-ognisniice of 
tile qiie.stion of statu.s as a Briti.sli ,'subject. It is therefore; 
enacted by the above statute (21 & 22 Viet, e. !K}, s. h), that 
“ Any j)ev.soinIomiciIed in Scotland, or claiming any heritable 
or nioveabh; propiuiy situate, in Sc.otland, may l aise and iii.si.st, 
in an action of ueclaratur before tlie Goiirt of Ses,sion, for tlie 
]uii‘po.se of having it found and <leclare<l that he is entithul to 
he deemeil a natural-born subject of her Majesty; and the said 
court shall have jurisdiction to hear ami determine, such nclion 
of declarator, in the same manner and to the same, ullect, and 
with the .value power to award e.\])cnse,s, as lliey liave. in decla¬ 
rators of legitimacy and (leclarators of lia.stardy.” 

Ireland, of cimrse, comes after in the particijiatioii of adv'aii- 
lageous legi.slaliuii, and jio.ssibly so for the jocular reason once 
oti'ercAl from the Avoolsack by Lor<l ('ranworth to an Irish jicer 
complaining lliat asimiliir i'higli.vli bill Avas jiut at onc«' ajqdied 
1(» the .si.ster country. IIi.s lord.ship’.s ansAVerfor its being ajiplied 
to Eliglaiul only, aams, “ Eiat 1 xpiriincii.tinii 'in. ivrpurr rili.’* 
That ex[>eriment lias ln-eii nuide, ami iioAV a similar Act, the 31 
iSi 32 Viet. c. 20, has been jiasseil in 18(i8 for Trehuul. 

LEMONADE, a rcfre.sliing acid drink, made by dige.sting tu'o 
.sliced lemoii.s, and two onmii'.s of .sugar, in a quart of boiling 
water. 

LEMURES, a name nmler Avliich tlu‘ Romans recognised 
the .siiirits of the dead, though soiiicAvhat dill'm’mit ideas of its jire- 
ci,s(‘ meaning ap[M‘ar to have been entertained. Judging from some 
ia.s.sa.ge.s in Latin authors, all departial soiihs Avonld seem to have 
tceii sod(;signated, Avithoutregaixl to the disjiosition and character 
of the person Avlu»se body eacli inhabited when on t;artli. Other 
jKissages, hoAvever, tend to show that the tyrm Ltaiurcs was more 
ji'.stricted in meaning, and .synonymuns Avith Jjarv(v, representing 
only the iio.xiouB, malevolent spirit.s of the wicked, as distin¬ 
guished from the he.uefic,i;iit, spirits of the. good, Avorshipped by 
the Romnns us tutelary god.s, under the name of Lares. Tliis latter 
view is plainly e.xjire.ssed liy Augustine (‘ De Civ. Dei,’ix. XI), 
who quotes Plotimi.s as saying tlmt “aniinashoniinnm dfcnionas 
e.sse, et ox liomiiiihus fieri Laius, .si honi meriti sunt; Leiuure.s, 
si mali, bcu Lai vas.” Acc.ording to this, Avhich was doubtless the- 
po]uilai' lieiief, the Leiiiures were regarded with terror as ghosts 
or specy«B, which, in punishment for siiis committed in their 
embodied state, were condemned to wander restle.ssly about the 
world, alTrighting and tormenting the wicked by nightly 

S itions. ^o propitiate or “lay” them, an uiinual festival, 
Lenmrvt, was held at Rome on the Uth, 11th, and 
13th of May, vvh(;n some singular rites were performed, which 
are fully described by Ovid (‘Fu.Bt.’ v. 421, scy.). The head of the 
family, rising at midnight, went out.Bide of the house, having his 
feet hare, and making a snapping sound with Ids thumb and 
finger in order to scare the ghost. He then washed his hands 
three times ■udth spring water, and, turning round, took into his 
mouth some black beans, which he was to throw behind him, 





IJi-? I^EXITIVES. ],EI>il)lNE. 

Baying at the aamc tiiuGf Tlicse I send ; with thew: in-nns I could be hcniseth through the munificence of Bishou Pudsey iu 
reUeem myRcli and mine.” ThuscMvorils lie ivj)eat«-(l niiic tiines, lisi ; St. John’s, Bristol, r. 1180; »St. BoonanVs, Loicoster, 
wiliioiit ppii-it was supposed to he ol- founded hy a iiohle leiu-r in the time of Bicliard I.; Bolton, 

lectirm the seattered oiferinir. He next washed his hands ji^jain, in Northumherlaml, a.d. li^o, for Id lepers, and other kv 
arm, ehisliin^f lo-ethev vessels of hionze, called out nine times to hivlhreu ; SI. Nieludas, Yorlc, iu the days of the Empress Maud'; 
1110 hosts to depart, rhis comdiided the eere.niony, ami he hittle Mahhjii, Kssex ; St. Mary ]\Ia;fdalen at Kefidiiif;, for 12 
could now at leu;,dh lookround without danger, the spirits heiug lein-ous m.nr ; St. Mar-raret and ‘Sl. (hies at Wyeomi), in Buck- 
appeased and harmless. This helief lu 1 he existence of ghosts, iughamshire, f.mnded‘lu-fore. x.n. 122!); a Laz.tr hospital at 
however, was ]>rohuhly never universal among Ihe Bonnins ; ami (hnilnidge hef..re a.i>. 1d!)7 : IVhim^ti.n’in (’heshire • Bodmin 
as sceptical opinions g.iined ground, and the imiiioilalil.y of the in (wnwall, refoiimled hy (.lin en hfli/al» lh in 1582 •’ St. Leo- 
soui was denied hy many allogetlier, it was le-arded, us u ilh us, iiard’s al Lauiieeston, in tlm same eoiiutv, l'..iimled ii/the 14tli 
as a childish superstition unworthy the eonsidrialifui ofediuided eentiiry. 'Diis house, fVnni an original record lU’inted in Xohs 
men. (Hartuiig,/Iw .U(’h)iioii (hr r; Smilh, UkL «f ih\ fOe/(.)//»res, did series, vol. xii. p. 4(;2, appears to ha\e heen 
am/ /imu. au(l. Aljithohuifi.) goveriie.l hv a prior, and maintaiiu-d hrellirm and sisters as hile 

LENilIVLS (from /ca/x, gentle', a tioan :ii>].lied to s,.,.thing as l(.;i»7, Imt whether it (•...•apod the disM.!iili...n or not is ime.-r- 
T ^‘*1“''h'lits. 'I'lms, (he ennipoiin.l of tain. Other lejier lio.pilal.-i are found at 1 )erhv, eall.-d the Maisoii 

the British 1 iiariuacopieia, hnown as I'lmfcrhn xraae.aml etui' Dieii, orOoil’s 1 Ioii.m*, .as old as the reign of Henry 11. ; Sl. Mary 
sisting ol senna, e.ori.amler, ligs, taiiiariml, ('a'.'.i.-i pulp, prunes, Magtlaleii, Exeter, hefore llC.d; Billon, in Devonshire, ahont 
uijiiorice.anil^sugair, was Ittrmiuly (•■iilletl A »///■/•. rlniunnj. 'the ;-aiiu* thile ; Blynioiilli, ’J'avisloek, ami Blyin]>ton, in the 

T [mi A [ \ imsii'u'ATiov, E. ('. S. I. s.iiiie eoinjtv ; Long-Blandford ami lAine ill Doivetshiie ; Sede- 

rni \ 'I m7/o/f m'.'t/, (',.11 hiirhr.tok in Essex ; OJoueestei’ am! Tewkeshury in Olomcster* 

J Ills acid, winch ajipears to he isomeric with (cyltiic itrid, i.s | shire ; St. Mary Kr.agdalon, Stuilhjimplon ; SI. (Jiles in Heit*- 
lonnd amongst the pruiliiek ot the action ol nitric acid on lord ; Berkhanijisteatl ami Hoildesdon in Hertfordshire. ; 
CliinesG wax, and on the |atty acids of coeoa-nul oil. Tlie Biaighttui nmlei-B.lean, St. Lawreiiee in (taiiteihury, (hathani, 
nodules ohtuiiied hy crystalli/ation Iroiii its Kolutioii in hot water Darilor<l, Dover, Hilhe, Otlefoiil, llochester and Tanington iii 
or in alcohol melt at uhout llo"", and decompose at a higher Kent; L.aneaster ; Stanford, co. Jiine. ; Highgate ami Knighls- 
leiiipemtum hridge near Lomloii; Laagwadig llaeliem^ss iu Sontliaere, about 

^ Lil^A lOtllOLJShS. _ Ih(‘re is no dniiht that le]>rosy, lioAvever thetime, of Henry I IT., St. Jt.hn's au.l St. Margaret’s, Thetf(»rd, 
imported, was as rife iu England during the Mitldle Ages as it Wahsingham, Wymomlham and Vanmmth iu Norfolk; Dotes, 
was on the continent. AVlmther the disease wa.s tin- natural near l{ockinghani, St. Li'onard’s in Xorlhamiiton, another dedi- 
result id that constant interconrsi* with Eastern mations fostered ealed to Ihe same saint in Beteihoroiigh, and one as old as the 
hy the crusades, or III sixnitaiu'oiis cliaraeler .ami niirtiire<l hy time of King John at ’J’owei'.sler in Norlhampionshiie ; SI. 
the diHereiit conditions (il lood and saiiitarv arrangi-iiienl.s idt- John’s Banhiirv, and (h’owniershe Lazar house, eo. Ovf. ; St. 
taming at the periods ol its oeeiirreiie.e, is ilillieiill (o ihdennine. (Jiles in BridgeWJiter, St.. Mary Magdiileii in Lange]»>rl. *raiiiiloii, 
111 (,re.al Britain a very liirge proportion of the more imp..rl.-int and SI. Marv Magd.aleii in B.riJol, eo. Somers.; Beeeles, Sl. 
towns had a leper liospital or xillage in the siihnrh.s. U,y (he B.-ler’.^ at I'.iiry, as oM ;is Kiia.^ Ihairv 1., Eve, (lorleslone, and 
reception and segiygation of those alllicte.l Avith the mak.ly of | Ipswieii. eo. .Snlf. ; ('hieliestia'-,'I'oiimhal in the, J2lli century; 
h'prosy. Some cities ami exitaisive towns Avere ]»iuvi«lcd Avilh ! U'arwiek, Sl. .Mielnu I’s, loumled hy I’oger do l!e.'uieham|», Earl 
more than one, as^ for instance, Nocwii h, in Avhieli AVere si\, and of Warwitk, towards the eml of the reign of Henry J. ; Applehy 
L) iin Ivegis iii Noriolk, in Avliie.li were* live hos|»ila.ls lor the I and Kiikhy iu Kendjile, B'eslinorelaiid ; Devizes, founded lie- 
lepiyns. In placi'S ol les.s ^ize the exi.'.tiiig hospitals received a ! fore 12<)7, Willxhire ; Doneastei-, St. James, Lowero.'^ae, Otielev, 
liniitcd nuniher of lepers within their Avails, win. AA'ere kept a\vay | Sl. Mary Magdah n at B.>n 1 efract in T'orkshire, make up aluV 
Iroiii the other jioor and disea.sed pensoms. A Avimlow in the • gelher, im lmling several uncertain hmmlatiuus Avliicli, from their 
cliaiicel of many churchc‘.s Avas ealh'il th(‘ le]K‘rs Avimlow, and .so dediealiouto Sl. Li’onard, (U‘ from other riaisoiiH, nniy he iire- 
coiistriic.ted that alms could he haniled oA'er the sill Ironi the .sinned to have accommodated lepers, a grand total of nearly 2(K) 
(hmor on llie one side to the Avretclied recijiieiit on the olln-r separate eslahli.shments Avhieh Avere oju'U to tlie relief of iioor and 
Avitlunit fear ol coiiiuiiiiiicaLiiig llie, eontugion. 'I'lie niimher of ii<-h alike AvhoAvereahlieti'.lAvith this frightful disease of leju’osy. 
liospituls tliioughoiit tlreut Britiiin into which il. is known Ih.at TVilhtiine,hnwevei',nsincrenseil ch“iinliiiess,moreAvholesomediet 
Je]»er.s were recoived is Aany niiincrou.s. The, ])i‘inc.ij»al house and more regular and elevating (“mploymi'iil., Avas put Avithiii the 
IS that ot Liirloii Lazars, in Leicestershire, Iniilt hy llogi*r (le j reach of nearly all, tlu' malady ceased to Txi m.alignant in its 
AloAvbray, aided by a general .siihsci-iptioii throughout EiiglamI, j type, and may noAV he considered extinet, tin* cases of asciT- 
111 the lime of King Steplieii. Several .sound hrethreii avcia; ad-j tained le]iro.sy being ieAV and rare, ami nioslly suecurnhing to 

milted a.s Avell as the dis.-ased into this liosiiital, Avhi.-h was de.li- ! bmies and geiieioiis'di.*!. In the East, hoAVver, tlie extinction 

uited to the A irgiu and Lazaru.s. It Avas (he head ol all ihe } (»f (he disea'-c has not heen as yet so tliorouglilv aceoniiilislied. 

La/ar Houses, or.sp///ks-, as they were termed in England, hut j LEBl DEN, D.,,H.,„0 ((',^//;,/g. This eoumound is formed 

uependent upon tlie great House al .lerusaleni. Nichols, in the along with dibeiizyl and an oily ho.ly wlien henzoin, D,|L,„()„ 
History ol Leiee-stersliire,’gives a detailed liisiory oi thi.s jdace ; is heated to ]J<i witli eoneentrate.l hydrochloric aeid. 

ami a register hook is among the (Jottonian Maiiu.scrlpt.s. Among Lepiden ervslallizes in featherv tufts ..f needles, Avhicli melt at 
other similar institutions limy he mentioned St. Jiilian’.s near ahout 17.5''and at 22u' enter into ehullition. It is insoluhle iu 
’ I liertlonlshire, lor six h'pers, iuunded in the lime Avafer, .'^lightly .soluble in Imt aic.oliol, ami .s.imewhat more so iu 

OI Henry I, St. Mary Magdalen .s, at. Itipon, \ orks., hy Arch- ether, readily .soluhh'in hen/ol. When In‘at <‘d Avilh nitric, acid, or 
tisliop lliurstan, helore a.d. IKh), Holy Tnnoeents’ Hospil.il, Avith a mixture of potassic, .hromate and sulplmric acid, it is 
liiiic.olii, hy Bishoj) Keiiiigius, and afterward.s aiim'Xed to BuiToii o.\idize<l to nr(/hpi((n(, (r,„(), ((’J’liis crystallizes in 
1 of lepers ol the kings servants, yell .>av ins'dle.s, Avhieli are inseluhle in water, and nearly so in 

I?' 1 ’ 1 Ahhes.s ol Barking, uhout the time of ale,..hol and ether, hut readily .soliihle in hiuizol. AVlieii a mix- 

Jlichard I., ])erhiips lor lejiers ol the ithhey only; thi'sl.ituttis tnre of <txyh‘]>iden and hen/oin is hi-aled Avilh Avaler to 1.50', 
or the gOA’ernnient ol this hospital druAVii iij) in a.d., 1114(5, hy tlie.se hodies are coiiveili-d into leja'den and heuzil rcsjieclivelv. 
tile Bishop of London, are still extant. St. Mary Alugdaleii s By ihe action of reducing agenl.‘J, oxylepiden is reconverted 
(ailcnester, by Kiidt), l<miid(‘r ()t .St. John’s Ahhey, in the 12th into lejJdeii, hut when treated Avith a mixture (»r ac<‘fic .'iiid 
^utury, Avleshury, .St. James Westminster, Uomiiey in Kent, chromic aciils it undeig«ies further oxidation, yielding (li(ij-(ik})i- 
Maideii Bradley Wilts., ami St. Mary Magdalen, Lynne, Avere dm, (gH^.Oa H crystalliz(;s in lafgi- rhomhictahle.s, 

also the 8itc.s ol Leper houses. St. (tiles, near X^ondon, Ava.s which melt at 157'*, and an* nioileratelv sohihle in hot silcohol 
ounded in a.d., 1101, or 1117, hy MaUlda, queen of Henry ]., and readily in hot glacial acetic acid. By the long-contimied 
01 lorty lepers, and derived much ol its revenue iroiu .sending action of c.hromic acid it is resolved into ht'iizoit; acid and hen- 
accrediteu person.s about the country to collect voluntary gifts zil. (Zinin. Ann. (liim. /Viy.s. [4] xii. iii,, and Zcdn, (Jlunn. vii, 
wivvams its support: it.s history lias been Avritten hy Baitoii. 483 ; Limiuicht, Zciln. (Jhnit. v. 3.1(5; JJnqu'iclit and Seliwanert, 
ot. Margaret .s Huntingdon, Avas as old as a.d. 11(5.5, and found Jkut. Chan., (ks. Her. iv. 335.) 

ft iihml benefactor in Malcolni, King of HarbledoAvii, LEPIDINE, (\„H„N ((a volatile alkaloid formed 

^ 1 I along Avitli cbiuoline on distilling (piinine or ciiielioiiine, witli 

utliur ])Iacos of slndtei-^for the leprous existed at Ifedou, in potassic liydrato. It k an oily liquid boiling at about 27()\ ami 
xornfliiiro ; blierbuni, near Diirhaui, Avlicre not les.s than tJO Iiaving a ilousity of 1’072 at 10^ Vui'bui duiivativea of this 
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base protluccfl by twatiri'' it with the of alcohol radicals 

have been exairiincd and dcBcrihed. (i*. G. WilliaiuB, Kdinh. 
Phil. Trans, xxi. [:i\ 377, Jonr. Cheni. ^oc, xvi. 375.) 

LEPROSY. Since the article Lwra [^K. C. vol. v. col. 100] 
was written, tin; Royal (.!olleoe of Phy.sicianH have made ex¬ 
tensive iiKiuiriefi, throu;4h a coininittec aj)])ointed for the nur- 
])0sc, and embodied their results in a valuable, report, to which 
the reatler is referred. 

LETTER AV()01), belon^in;.' b) the Ihrnd Fruit family, and 
brought in small fioni Rritish Guiana, is extremely hard, 

and mottled witli various shades of brown and blae.k ; it is up(‘(1 
for choice veneers UTid cabinet work. 


LKIHIANILIXE, a colourle.s.s ba.se 

])rodu<ed by tin; action of reducing agenl.s on Vo.saniline, and 
differing from tin; latter in containing a nndeenh’ more liytlrogen. 
It is readily pTe])ared by digesting a salt of ro.saiiiline Avilli 
ammonic, hydric. Kulidiiile, the ciiide |ii'(nluct being jmrified by 
dissolving it. in dilute bydiocldoiie .acid and ]>rec-.ipi1.ating Ibe 
livdrochloride ))y the a<lditi(m of sljong liydnaldoric acid. The 
audition of ammonia t(» a soliifion of its salt.s ]»recijiitates the 
bast; in a jinre statta JiCncaniline is insolnble in cold wab‘r, 
slightly soInhJo in ellier, and readily soluble in alcoliol. Its 
salts crystalli/.e well, and are easily recMiiverled into lo.saniline 
by treatment with oxidizing agents. (Hofmann, 7Vof. .lloij. ,SW. 
xii. 2 ; Hand. Ivii. 2r)) 

l.EtJCIC ACID, (!„1I„0,- j fO:i'- 

C'lN, E. (\ v»d. v. col. 1!)3|. 'riiis .ac.id, wliich is a nn iuber of the 
muinal lactic group, has been syntlndically prepared fromethylic 
oxalate and zincic etbide. Tin* ])rodncl of tlie reaction, when 
treated with water, yields lencic etlier, from which tin* .acid in.ay 
he obtained by converting it into the baric salt, and then di'coni- 
posing it Avith sulplmric acid. It crystallizes in colonrle.ss 
needles, Avliich are r<*adily soluble in water and in alcohol, Imt 
less so in ether. Tlievmelt at 73^^ and volatili.se readily at KK.)’. 
LEGCTMIDE (LKi cfN, E. (\ S.J 

LEUOIN, = jcol'lo 


[E. (.■• vol. Y. eol. Ih3]. This compcuiiul, Avhich is 
identical with amidoc,aproic, acid, has also been svntlielically 
ju'epurcd by the action of ammonia on bromocaproic acid. 

idlluIlUr ^ ^ 

i<* l»roini» 

Ml, nr) 


\ oRullRr , 

I COHo + 

Itroinocapreio acid. 


= I cull.. " + Nll.l'..- 

Jicnciij. Annnonic bromide. 

2NH, - + 


Lenoiu molts at 210", and at a somewhat higher tem]>erut.nre 
loses Avater and becomes converted into Irurimidr, (\,llj,NO 
(fa eolourless substance, Avhicli erv.slalliz«*s from 
alcohol in shuuler neetlles and sublimes Avilliont ]H'«‘vioii.-ily 
undergoing fusion. (Ilufner, Znts. (Hunt. iv. 3hl and (»1(» •, bim- 
]»nclit, Ann. (Jhem. Pharnt. xciv. 213 ; Kohler, J nn. < 'hem. Pharm. 
cxxxiA^ 3(5.) 

LEITOOCYTIIEMIA (from XtvH6s, Avhito, kdtov, a cell, niid 
<ih*o, blood), .a <li.s»>a.sed condition, knoAvn also as Tjcukieinia, 
and Ijyinjdnemia, Avhicli derives its names from an exce.ss in the. 
blood of AvhiUi corjaiscle.s, 

LEUGONK^ A(T1) [Ituom/oNic Acid, E. C. S,] 

LEUCOPATHIA (from, Aeoxdr, Avhite, and irdOos^ di.sease), 
the condition of the alliino, or Avhite negro, 'flic affeclioii con¬ 
sists in an absence of colouring matter from the skin, eye, and 
liair. • It entails weak sight, and intolerance of such hiight liglit 
as that of the snn. 

IjEUCOPHLEGMASIA (from Xewedy, Avhite, and tpKiyfia, 
)>hlegm), in medicine, a term now fallen into disu.se, apj»Iied to 
the pallid condition and a.spect of jicrsous sulferiug from dropsy, 
or verging upon it. 

LEUCORRIKEA (from \«wKds, and /it«, to (Ioav), u dis¬ 
charge known commonly as Jhior uUms, or the irhitiSf to wliich 
women are suhiect. 

LEVELS, llie lioriznntal adits, galleries, and jiassage.s in 
mines fMiNiNO, E. C., vol. v., col. (wO.] 

LEVlGATlON, one among several kinds of mechanical 
mixing, consishs in grindiuj^' hard suhstauces to a pasty nuiss, 
Avith water or some other liquid ; using a pestle, and mortar, a 
miiller and slab, or, in larger inanuiactuiing operations, a pair 
of edge-rollers revolving in a circular trough. 

LEWIS, in masonry and building, is an ajiparatus for hoisting, 
inserted temporarily in a dovetailed or countersunk hole, cut in 
the upper surface of a block of .stone, A lewis coirsists of two 
wedge-shaped pieces of iron, a straight piece, and a cross pin to 


connect the three. The stone can be lifted by a chain or rope 
when tlie leAvis is inserted ; after Avhicli the druAving out of the 
pin permits the lewis to be removed. 

LIBRARIES, BABYLONIAN [Babylonian Librahies, 
E. (b S. col. 2131 

LIBRARIES, MONASTIC 1 [Monastic Lirraries, E. C. S.l. 
lilBRAJtlES, PUBLIC [Free LiimAiiiKs, E.C. S. col. 1073J. 

LKJENSE, as known at Common Lrav, Is an authority to go 
ii]>oii land ami ni.ake ii.si* of it for the. puriioses e.xpressed in the 
]K‘rmis<ion. Unlike .'i grant or couveyaiice, this authority, 
ultliongh extending to the land, may he witlioiit seal or AA*riting, 
by mere Avord <d’ month. It is revocable at the Avill of the 
donor, notwitb.st.'uuling good and valuable consid(‘.ration lor it 
have i*iis.‘<e<l from tlio donee, and notwithstanding the license 
liave lieen made by Avriting under seal. The ell’ect in hiAv ot 
this kind of autliorily Avas vi-ry much considered in a cast* that 
aro.se some yrais ago in cunnectiun Avith the Grand Stand at 
J.)(»iu*.a.ster Races. The. plaiiitill' had purchased a ticket of admis- 
hion to the Stand, ami had given the usual price for it, namely, 
one guinea. Pur iea.son.s which in no Avay ulfected the legal 
question he Ava.s, befoie the race Ava.s run, and Avith'^full kiiow- 
h'dge that he Avas a ticket holder, fjicihly turned oif the ground 
without at tlu! same, time oJfering to return his money. In an 
action in the. Court of JCxe.hequer it was held, after solemn argu¬ 
ment, in u very learned judgment, that tlie ticki*! Avas a license 
and no more, and, as being such, that it Avas revocable at the 
will of the oAvner id‘ the land Avitliout retiiniiiig the holder Ids 
monev. 

L1(;ENS1XG act, 1h 72 (35 & 3(5 Viet, c, IM). “Whereas 
it i,s exjiedienl to amend the law for the sale hy retail of intox- 
ieating liquons, and the regiilatiuii of jiublic-hoiise.s and other 
places in wliich into.xicutiiig li»iuors are sold, and to inake 
further ])rovisioii in res})e(’t of the grant of iie.AV licen.ses for tlii! 
.‘<ule of intoxiealiiig liquor.s ami the iietler pieVv'iitioli of druuken- 
luHs,”—therefore it is enacted - 

Tliat the sale or exposing for .sab* of intoxicating liquor 
Avithout a license, or at any ])lace not named in the license, may 
he ])uniHlied (I) for the lirst olleiice with a penalty of X‘5(>, or a 
month’s imjiri.sonment with or without hard labour; (2), for 
the second otleiice, with ai»eiialty of .i'KM), or three, month.s’ im- 
]»ri.coiinient, Avit.li or without lianl labour, and dis(|uulilicati()n 
for live yeaiHto hold .such a license ; (3i, for the third or miy 
subsequent otfence, Avitb a jienalty of £100, or si.\ montlis’ini- 
luisoiimeiit, Avith or Avitlioiit hard labour, and di.sqiialilicatiuu to 
hold Kiieh a lieeii.Hi. In addition to these ]>enaUie.s, the deliii- 
quent for the .second or any Knl>.s('(|m‘nt olVence may forfeit his 
license then held by him, and the liijiior and vessels holding it, 
at tile time in bis jt().s.ses.si()n. P.ut executors, Iru.stees in bank¬ 
ruptcy, and tlu* lik(*, of the publican are exemi»t from thesi* 
eii.actiuent.s, ]U’ovidetl the sale or I'xjiosure for sale be on tin* 
licensed ]>relllis(^s, and before the llieii next ensuing siiecial 
ses.siou, unless tliat occur Avilliiii fourteen days of tlie a8.sumptioii 
of snc.li ca]»ttcity. 

Oc.<*npant.s of unlicensed premi.*ie.s, avIicja; .micli illicit sale or 
expoBun* for sale take.s ]»lace, are liable to the same jienalties. 

Tin; following olfence.s are then mentiom*d, together with the 
iieiialth-s enacted Avith respect to each, viz. Selling liquors to 
he ilrunk on the i>remiso.s contrary to tlie license, or any evasion 
of this law, such as by sending out liquors to he drunk else- 
Avhere on juemisea belonging to the seller ; selling spirits to be 
consumed on tin* preiiiisi's by children iqiptmuitly under the age 
of .sixteen years ; selling by other llian sUindard measures pro- 
jierly marked ; making or using any internal communication 
between the lieeused jiremiBes and any unlicensed premises used 
as a idace of public entertainment; illicit storing of iinlieemsed 
liqnoiv on licensed luvmises, and ailixing on Rcensed premises 
the namca of nnlicen.sed ])er8onB. 

Offunccg ayaimt Public tfrder. ~ii. 12. P^ery person found 
drunk in any highway or other puldic jdace, Avhetluir a building 
or not, or on any licensed premi-ses, shall he liable to a penalty 
not exceeding ten shillings, and on a seijond conviction within a 
iieriod of twelve months shall he liable to a penalty not exceed¬ 
ing twenty shillings, and on a third or subsequent conviction 
w'itliin such period «jf twelve month.s be liable to a penalty not 
exceeding forty sbillings. 

Plvery person who in any higliAA’ay or other public place, 
whether a building or not, is guilty while drunk of riotous or 
disorderly behaviour, or who is drunk while in chaige on any 
PighAA'ay or otlier public place of any carriage, horse, cattle, or 
steam engine, or wno is drunk when in possession of any loaded 
firearms, may be apprehended, and shall be liable to a penalty 
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not excecdiiij; forty shilling's, or in the discretion of the court to 
imprisonment with or without hard labour for any tenu not ex¬ 
ceeding one month. Wlicro the court connints any person to 
jmson for non-payment of any penalty under this section, the 
court may onler him to be impHsoned witli hard labour. 

S. 13. If any licensed pei-son pennits drunkenness or any 
violent, quaiTclsome, or nototis conduct to lake place on his 
remise.s, or .sells any intoxicating li(pior to any (Iniiikcn j)erson, 
e shall be liable to a penalty not exceeding for the first ofliuiee 
ten ])oiiiids, and not exceeding for the second and any snhsequeiit 
otfence twenty ])Ound.s. 

Any eonviction for an olfeiicc nn<l(*r this section .shall he re- 
corderl on tin; license* of the pei.son convicted, unJes.s the con¬ 
victing magistrate or Ju.stices shall otherwise direct. 

S. 14. If any licen.sed p(‘rsoii knowingly permits hi.s premises 
to be the habitual resort or place of meeting of repuletl juosti- 
tutes, whetber the obj(‘ct of their so n'.sortiiig or mi'oting is or 
is not i>rostitiition, he shall, if he allow them to reiimin thereon 
longer than is neee.ssary for the puri)ose of ohtainiiig reasonahU* 
refreshment, he, liahle to u penalty jott exceeding for the lii.st 
offence ten pounds, and not exceeding lor the .second and any 
8uhse<[uent oifence twenty ])onnds. 

Any conviction for an olfem u under this section .diall, unless 
the convicting magistrate or justices .shall otherwi.se tlirect, ))e 
rectuded on the license of the jaiisou convicted. 

S. IT). If any lieen.scal juT-soii is eonvicted of permitting hi.s 
premises to he. a brothel, he shall lx* liable, to a ])enalty not ex¬ 
ceeding twenty pounds, and shall forfeit bis license, uiul be .shall 
be diw^ualified for ever from holding any license for the .sale of 
intoxicating li<[Uors, 

S. 1C. If any licensed person— 

(1.) Knowingly harbours or knowingly .sulVers to remain tm 
his premises any constable <luring any part of the time aj*- 
poiuted for .such constable being on duty, unless lor tlie ]»ur]»ose 
of keejung or n-stoiing order or in execution (d’ lii.s duty ; (u- 

(2.) Sup]»lie.s any li(jiior or reliesliimait, Mliellier by wiiy of 
gift or sale, to any constabhi on duty iudes.s liy authority t>f some 
superior ollicer of such coiistabl(( ; or 

(3.) Uribes or uttciiijHs to bribe any cou.sfabh*:— 

lie shall l»c liable to a penalty not exceeding lor the first 
oifence ten pound.s, and nut exceeding for the second or any 
subsequent oifence twenty ixuinds. Any conviction for un 
oifence urnhu' this section shall, unless the convicting magi.Mtra’i- 
or justices shall othervvi.se direct, be recorded on the license ol 
the person convicteil, 

►S. 17. If any licensed peuson— 

(1.) Siifhu’s any gaming or any unlawful game to be carriiul on 
oil Ids premises ; or 

(2.) Opens, kpcp.s, or u.ses, or suffers bis house t() be ojieiied, 
kept, or nse<l in c(»ntraveution of the Act of tin* He.ssioii of Ihe 
sixteenth and .‘seventeenth years of the. reign of Her present 
IMajesty, chiipti-r one hundred ami nineteen, intituled “ Aii Act 
for the Sup]»Tession of Betting lloirses,’’ he shall be liable to a 
penalty not exceeding for the Jirsl olfeiice ten jKUinds, ami m*t 
exceeding for the .second and any siib.seqiiciit oifence twenty 
poumls. 

Any conviction for an ofleni;e under this section shall, unless 
the convicting magistrates .shall otherwise direct, be recorded on 
th(i license of the person convicted. 

S. 18. Any licciwed person may refuse to admit to ami may 
turn out of the premises in n‘8]iectof which his liceu.se is granted, 
any person who is drunken, violent, quarrelsome, i»r disorderly, 
and any person whose ])resence on his preniises would .sul'jeet 
him to a iicualty under thi.s Act. 

Any such person who nj)on being requested iu jnirsiiance of 
this section by such liceirsed jierson, or his agent or servant, or 
any con,stable, to quit such javinises, rcl'u.ses or fails so to d<», 
shall be liable to a penalty not exceeding tiv'e poumls, and all 
constables are required on th<^ demand of such licensed person, 
agent, or servant, to ex])el or assist in e.x]>elling every such 
person from such premise.s, and may use such force a.s may be 
reimired for tlic purjiose. 

The court committing any such iiersoii to prison for non-pay¬ 
ment of any penalty under this section may (mler him to be 
imprisoned with hard labour. 

AiliUtemtion. The following Deleierioii.s Ingredients are 
scheduled as forbidden by the ^Statute tube, mixed,Dr sold when 
mixed watli any into.victtting liquor, viz. ;— (Jocuhm JndiaiM, 
chloride ofsodimiij otherivisc common salt, cajtjteras, opium, luduni 
hemp, strychnine, tobacco, darnel seed, cjiract of loyv'ood, salts of 
sine or lead, alnvi, and any extract or compound of any of these 
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inyndients. Severe penalties are enacted i^ainst those who 
offend by adulterating their liquors or by selling or keeping for 
.sale liquors so adulterated. 

Common salt is known to every om^ vvdio lias used any of the 
various de.scription.s of beer, ale.s, ]iorti'rs, niul stout, to be iiu- 
nmdemtely ri'sorted to, especially by the lowest class of piiblicaus, 
for mixing with their li(piors and lU'odncing the thirst which 
creates the demand for their wares. It is said, hovv'ev'er, that 
upon a representatitm from the mo.-^t, iv.sjycetable of those en¬ 
gaged ill the trade, made, to the Privy Council, to the effect that 
.salt cannot be entirely withdrawn iu the. brewing of beerSy ales, 
and the like, without seriou.s injury to the quality of the liquor, 
the Council, uiidei* Section 21, liave permitted the brewer to use 
not more than fifty grains to tlu* gallon, inclusive of the quantity 
of .s-alt found in the watiu' in its iiatur.al stale. 

(‘tosiiKj. hi casr of riot actual or ex]K'cted^ licensed iiremises 
may be closed by tvv'o jn.slices for such time As they may order. 

Ordiuarih/. Witliii'i the Metropolitan District,-on'Sunday, 
Cliii.stinas 1 la}', and Cood Friday, the whole day before one. 
o’clock in the afternoon, and between 3 and (i o'clock iu the 
afternoon, and after 11 o’clock at night. On all other days 
falter 12 o’clock I'.Ai.] and Is'fore fi o'clock on the following 
morning. 'I’he woids in biacket.s Iiave dropj^ed out of the 
Statute jicr iururioiu, 

IVyoml the ;Metio])olitau Disliicl—on Sunday, Cliri.stma8 
Day, ami tlood Friday, the whole, day before half-past 12 (or, 
if the lifiaisiijg ju.'^tice.s direct, one) in the aftimioon, and be¬ 
tween half-past two (or, if one be the hour of opening, tlien three) 
and six iu tlie afternoon, and after 10 (or, if the licensing justices 
direct, any hour not earlier than nine and not later than eleven) 
at night, and on all other day.s before six (or, if the licensing 
justices direct, any hour not earlier tlniii live and not later 
tlian seven) in the morning, and after eleven (or, if tlic licensing 
ju.stiites direct, any hour not earlier than ten and not later tliaii 
tweh'e) at niglit. 

Tlie justices may insert in any licmise upon its being first 
grant.e«l, or jiflerwards renewed or transferred a condition that 
the jnemi.ses licen.sed slndl be kej)t closed the whole of Sunday, 
and such conditi<*n is binding on Ihe Judder under tlie stutute, 
ill which such a licen.se is known as a Six Day License, 

Severe penalties are enac,ti*d against any iiifriiigcnient of these, 
regnlalioii.s a.s to time, whether by the, keeper ol such licensed 
houses or by those lliat use them. 

All exemptimi from these, restrict ions may be grauied by 
the loeal authorities for tlu; i‘onveuience of persons attending 
markets, tlieatres,and the like,, to publicans carrying on business 
in the, .same iieiglibourliood. 

h'ntr// of ( 'oustahbx. A ;;on.stable i.s empowered at all times to 
enter U])on licensed ]>remises and examine any room or ]>art of 
the same, and to lake an account of the iiibaicating liquor 
stored Ihereoji. Aliy justice, may issue u warrant, upon an in¬ 
formation being lodged, to seardi for and sciz;* on licensed pre¬ 
mises any intoxicating liquors found tliere coutrary to the license 
and the statute. 

District Reyisfer. Provision is made for instituting and main¬ 
taining in every licen.sing district a register to be kept by the 
clerk of tlie jii.slices, containing the juirticidars of all Jicense.s 
granted in the. di.striet, the ju’eniise.s in iVK])eet of wliieh they 
are granted, the name.s of the owners of tin* jncmise.s and the 
n:imes of the. luddeus for the lime Is-ing of such lic.en.ses, the 
forfeiture of license.s, dis(|iialilicatioii of premi.ses, records of 
conviction.-;, and other matters relating to the registered licenses. 

, tiro III of Liniisrs, In counties, a grant of a new license is not 
valid unless confirmed by a .standing committee of the county 
ju.sticc.':, a]»poiijled annually and called the county licRiising 
coiuniittee. 

' In hm-ongli.s with as many as ten justice.?, the grant of new 
licenses iuu.'>t be by u eoniiiiitlec of the jiisticixs, called the, 
borough licensing coiiimitLe,e, but only to become valid if con- 
lirnied by the w'hole body of justices, or the major jiail thereof, 
iu meeting assembled for such ])urpose. 

Ill borougli.s with le.s.s tli.an ten justices, new licenses are 
granted by llio whole body of tlu* justices, to become valid only 
if coiilirmed by a jciiiit committee, annually ajqjointcd, of three 
justices of the county, and three justice.s of such hormigh. 

Premises to be, capable (►f being liceii-scd under tliis Act must, 
if within the metropolis or any tow n with 1(K),(K)0 inhabitants, 
be of tlie annual value of fio/., or without a spirit license, 30k; 
if elsewhere, in a town of not less than 10,000 inhabitimts, 30k, 
or without a spirit liceii.se, 2()k; if elsewliere, and nut wiiliin anv 
such town, Ifi/.; or without n spirit license, I2k ; provided such 
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LlFJ-1 inst;j{Anci^. 


3>iviui-(s im' lint a riiihvjii' iffirf^luneiit Tonin, niirl arc, in tin; 
upinioii (d’ ilic jn.stia K, ailapled to the class of liccnsn soiij'lit. 

ijiconsc.'^, n|iou jirojicr btooH hcin,^: takcii, may he n'liiovcd 
from (.]i(‘ nart to aiiollior in tjia .same Iji'on.sin^ diiitrict, or frmn 
om‘ sufli lo another. 

S. 02. In ]M'<iviiin; tlic. '^ah; or t-onsnmiilion of inioxicaliny 
]i([nor lor tlio |)ur|»fi.«i.‘ of any ])rof! e(.liii^ relative to any ollenef 
under tills Acl, it shall not l)e neee.^sary to .show that any 
money uctnally i>as.sed, or any intoxii-,atinji liiinor was adually 
e.on.suined, if the, c<airt lieariii;' the ca-e he sutislied that a 
transaction in the, nature of a sale actually took ]>lace, or that 
any con.sumjdion of into.xicalinn liijiior wa.s alaail to take ]>lace; 
and jiroof of consiinijilion,orinteiidedeoiisinnj)lion,of intoxicalinn 
li<|iior on ])renii.ses to Avliic.li a licen.se under lids 7 \e| is allaclieil, 
hy some. ])er.'on other Ilian the ()ccii|iier of ora servant in suidi 
jtre.misc'H, sliall he eviileiin- tli.il .siicli liijiior was .sold to the 
jieivon e,onsmniii}j;, or heinj' ahoiil to consume, or e.irryin^' away 
tin* same, hy or on helialf of the holdi-r of such license. 

A con.siderahh* iiorlion uflhii Act is, hy llie concluding sections 
of it, made a|)j»]ieahle to Ireliind. 

Jii'/rcithiiiriif (iiul irfnr. Vn'ooe.v.v. ]>y the 2d A 24 Viet. c. 27, 
two chiH'C.s of licem-c.s, wi-re in.-lituted for the fir-^l time, namely, 
the licen.se for keey)ing a jc‘fre''hnienl, house and the license htr | 
.selling wine to he consumed on the ])reniisfs or otherwise, in ; 
.'ill that atfeela the ri'gulalioii of these honsi's in re-peet to open- ! 
i'lg and elo.sing, and niiilleiv; of poliee generally, whether nn<hr j 
(hat A<‘t or the fiuli.^e*(nent .datiile of the \ ict. c. 27, these | 

houses are now ydaced under the general Act of i.s;2, at the . 
head of this article. j 

IjKUIKN, a skin disease helonging to the (»rder of Papula*, or 
pimples. There .are s(*\'er.'il va;'i<'l iesof it, some .afl.acicing .adults, 
otlicrs e.hildreii ; and eiic form ti'aicahle (o the t.iiiit of syphilis. 
(Skin, nirtr„\sK.s of, K. (k vol. vii. col. oiKkl 

hK'II-tlATK (Anglo-Sa.xoii, corp.sc, .and ifnl or a 

gat<*), tlio (Vu'jisfi (Jalc, tile (aivej'ed enfrane<*-g.at,e through which 
liinei'als j)a.ssed to a e.lmi'chy.'ird, and at which it nas cn.stoiiiarv 
for the, bearers of the colliii lo hall and wait ior the ywiest, win* 
then? eommeiiced naiding tin* liurinl ser\ ie**, and iheina* yireiaaled 
the fimeral train to the cimreh or the grave. 'I'lie licit gale w.as 
geiiomlly a ydain jioreh, or shed-roof, home on wooden supports. 
Old lieh-gn.le.s are ytreserved in iiio.st p.arls of F.ngl.and, and are 
eomnion in Herefordshire., Monmouthshire, and Wah-; a. few, 
nnistly of stone, <a;cur in Scothiml. In the iieiLdd»onrhoo<l ot 
liondoii there arc* good exaniph'^ of ohl lich-galcs at I’.eckc nham 
church, Kent, and Heston c'.hnrch, Middle.se.x. 'Pin* lich gate, «»r 
rather gate-hoiiM*, at the entrance of Pray church)ai*l, Perk- 
sliirc*, a .siih.danlial slriiclnrc, with twc/ romns coct the gateway, 
h('.:u's tin* date J44S. 

LlFHFi, a w'ord xvliicli appears to have heen indirectly derived 
from the J^atiii hound, or lujarr^ to hind, ami ])ropeily 

signilic'.M a vas.sjil iMUind hy .'in extraordinarily .slriet l«inir<' 
which obliged him to reinler to his lord every kind of feudal j 
service again.st all persons, no one, not even his so\ (-reign, la-ing ! 
e.xcepted, unless such oilier lords as he had formerly served a.s 
lif'i/r miui.' I 

it was also useil, hy transfer fiom tin* vassal iVuin wlnun alle- ! 
giunce. was due to tlie lord to wlitini it wa.s in he rendered ; and ' 
llni.s, besides Ix-ing used as an adj’eclive in such exytre.-^siens as 1 
Ih'i/r hml, llriir A/d//, ikc., the Woi'd .■ic(jniied .a .-inl>s|;inlive signi- : 
licalion, and was used as a tith-ol honour,and freipieiill) ajiplied ; 
to the kings (d' Faighiud, who were addre.-^sed as va///age, 'imj \ 
soriiriijii lic(ir. j 

JJFI^TFdtlA, TdFNI’Fh’V" (from .smooth, and iV7f/«>/>, j 

the intesliiie), a form of diarrluea in xvhieli the discharges eon- ! 
sist of the. food -iiarlly digested. j 

IJKF POAT [IjIff.-s.vvinc Ai’I’.vh.vtfs. F. S.]. ' 

PIJ'’K 1NSF llAIsHlF, ParliameTil, in rece7itly n*vi.''ing the' 
law ivlatiiig to the proyterty of married women, yu-ovided hy the ' 
:5.‘i it ;j-l Yict, c.. !);>, .s. 10, that a married wtanaii may ellecl :i ' 
yioliey oil her own life, or on that of lier Im.shaiid, for her .M-p.i- • 
mle n.se, and that if so e\]>res.-ed to be on tin* face of it the. .sdd j 
jxdicy .shall c'nurc lo lier separate u e and be valid and 
ell'ectual. 

By the fianu*. statute if is einieted that a yiolicy eireeted by a 
mani(id man on his own life, and exym-.'Sed uyion the face of it 
to he for the benefit of bis wife, or of his wife and children, or 
any of tlnnn, shall eiiiiiv and he deemed a trust for tin? heiielit 
of Ids wife for her separate use, and of his ehildren or any of 
them, according to the intcie-st .so exjnv.ssed, and shall jiot, so 
long as any object of tlie trust lemain.si, he subject to the control 
uf the husband or of lii.s creditor.s, or fonn oi' lii.s estate. If 
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it be jimved, how’ever, that the yiolicy xvas etfected and pivininius 
yiaid by the husband with intent to defruiul his creditors, they 
shall be. entitled to recover out uf the sum secured an amount 
eqn.-d to the premiums so j*aid. 

As-signees of yiolicies are, by the oO & 31 Viet. e. 144, enabled 
to .sue on .such policies in their own names, provided at the time 
of action brought they yxt.ssc.ss the heiielicial interest therein and 
tin* right to give elfectiial discharge there(.in. 

To entitle such assignees to tin* heiiclit of this Act, a W'rittcn 
notic.f! of the. dale and ymiport of the assignment must be given 
lo the Assui'ance C'omyiany at their chief yilaci*, or one of their 
chief yilace-^, id' )»u.sine.-^.s (whicli for Ibat reason are reipiired to be 
.stated on the face of every y*nlicv), and the ynivment under snch 
ytolic.ies i.s to be in tin* order ami according to the yuiurity of the 
dales of such iiotice.s of assignment. 

The ymhlic conlidt-nee in Jdfe As-airance Honiyianic.s lias been 
severely .shake.n l*y tlie events of tin- last few yeais. The fall of 
the Alhi-rt Assuranee (’oin|inny, and then of tin* Furoyieaii Assu¬ 
rance Coinyiany, syu-eadiiig niin throughout the country under 
circnni.slaiices c.ah;iilated t(* wound xvilh the bitterest sorrow, 
and leax'e, families in the most yioigniint distress, raised a loinl 
cry of exi*craliou ag.'iinst the directors (d' Ihe.siv and tluir allied 
ci»niy)anie.s,and an irn-«islihle deiiiand at the. hand id’Farb’ament 
for some jiiihlic jiroti-dion again.sl the idle ])romolion of worth- 
h-.-s eomyiaiiii-.s, the wicked falselmods of splendid yirosyiectn.ses 
and annual leynats, and the rniiious amalgamation of coinyianies 
where the one ^w'a!lowed ny* the rest merely because hungrier, 
more nny»rinci|ile(l and ijiiile reckless in il.s preleii.sion.s. 

By the 3:-J iv 31 \"ie,l,. e, (51, amended by the 34 Jk. 3.o Viet, c. 
.‘ts, and by the 3') vk ;}(> Vii't. c. 41, it is enacted that every coni- 
yiaiiy established after tin* i/lli August within the I’nited King¬ 
dom, and every eoinyianv estalilished or to lie e.stab)i.sljed out of 
the I’ldted Kingdom, wliich .sliall after the 0th August, 1^70, 
commence (o carry on the business of life assuranee within the. 
Fniled Kingdom, shall la* reipiired to deposit the Hiim id' twelitv 
thon.sand jioniids in tlu* Ckairl of ('hanei-ry, and until sucli 
deyaisit shall have bet.*n made the Begislrar Bhall not issue a eer- 
lilieale of iiicoryioraliou, and that ,so soon as such comiMUiy’s life, 
fund accunjiil.-ifed out oj the yireiniinns shall have, amounted to 
forty thousand j>onnd.s the said deyiosil hliall he returned to Ihc 
eoinyiaiiy. 

In the ease of eomj>anie,s cariviiig on other business in addi¬ 
tion to that of life assurance, it i--; reipiired that the life fund 
shall be kcj)t separate, and all accouiils eomieeted tberewith,and 
it is enacted that the said fund after the Oth August, bs7l), shall 
be e.xeniytt from all lia!*iiilies Hieiieeforth aceruing. 

'Phi* following stab mejits ami iiyioil,-' an* reipiired of every 
Life A.‘-•suranee (kanyiaii) according to tie* forms in a .seln-dnle 
to till? .'\(*l., and at the slated y>criods in the Acts, set forth at the 
exy*ir.ition id' each linanciid year of siu*h eoniyuinv, a. statenient 
of its r(*venii(* aceount for .such yea?* and of its balaiiee .sheet ; 

once in ever) live \ears or other yire.scrihed ])(*iiod an iine.s- 
ligatioii into it.s financial condition hy an actuary, and an abstract 
ol'lhe I'eyiort; wil,hill nine months al'lei* the dale of eac.h snch 
investigjilion a slalement of ibs life a,ssiir,am.*e and annuity hn.si- 
iiess. Fvery such stalenicnt or absti*act so reipiired to lx* inadv^ 
shall be signed by tlu* chairman and tw'o director.^ of the com¬ 
pany, and h) the j»rincipiil ollicei’ managing the life assurance 
lai.'-ines,-, and hy the managdng diivetor, if there he one, and 
shall be yiriiiti'd. ^Plie originals and three yirinted coyiies to he 
deyiosilcd at the Poar«l of 'Prade within nine inontlis of the datea 
at which the same aie leipiired to he y>repared. 

A printed co|>y of .such il(‘i>o,sited .statement.s and ahstraebs, 
Mild ol any other documeiil leipiired hy the Act to be yirinted, i.s 
t.t be Porwarded on application to every sliareholder and policy 
holder of the c.omyiaiiy. 

Ill the ca.se of eoinyianies liot registered liudci* the Com]>ailie.S 
Act, LS(52, the list of shareholih r.-i and tlie. (l(*ed of settlement 
mr..*-tlx* jninti*d and forvviir.led on yiayini*]it of a .small fixed fiuui 
lo every shareholder and ytolic\ -holder ayijilyiiig for the same. 

Jn the ca.se of tin* pr*iy*o.s( d amalgamation of two or more, coin¬ 
yianies, or of the tr.uisfer of luisine'^s, ajiyiUeation must be made 
for the .sanction of the Conitof Ohancery, and notice of snch 
ayiidicatiou being about to be made must be advertised in tlie 

Before any .sucli ayiyilicaliitn is made, how ever, a statement of 
the naliuv of the amalgamation or transfer, together 'with an 
ahslract containing the niuteiial facts embodied in the jiroposed 
deed or agTcemcnt of amalgamation or transfer, and copie.s of 
the actuarial or other n-yxivls uyioii w'hicli such deed or agree¬ 
ment is founded, must be forwarded to each policy-holder of 
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both conipmiips in caso of aiiml^'aniatioii, or of the transforred 
company in case of ti’ansfer. 

The jigrecment or deed in itself to be open for the inspection of 
the, policy-lioldera and flhareholdera for a period of tift(?en days. 

The Court of Clmncery shall not sanction any ainalgainatioii or 
triinsfer in any case wliere it apj)cars that policy-liolders repre- 
sentin^f one-tenth or inoro of the total amount assured in any 
company to be amalgamated or transferred dissent therefrom. 
Without such sanction of the Court no amalgamation or transfer 
can be made. 

When amal^'amation or transfer has tahen place, ccrUiii state¬ 
ments and actuarial or other rejiorts and docuimmls connected 
with the amal|L,Mmation or transfer are recpiired to be deposited 
with the Board of Trade. 

Severe jienalties are enacted for non-comidiaiico with the sta¬ 
tute, and for falsifying' any statciiient or other documents: rwpiircd 
by tlie Act. 

■ LIKE-SAVINO APPABATUS (Lii-’KitoAT, E. C. yol v.rol. 
25$) ; LTi'Mii-nuoY, ih. col. 261J. In iSfj.'i tlie Admiralty ap]>lieil 
to the National Lifeboat Inshliition to aid in (h'vi.sing a handy 
form of lifeboat hu* shi]>s, not to exceed on<' ton in AVciobt, and 
capable! of .acconimodatinL' a lar^'e number of men ; the exjieri- 
ments made showed tliat the objc'ct could be .acliieved if thi“ 
weix'ht were increased to tons. In IH7(> tlu! (lohliyredal of 
tlie Society of Arts was ofiered for a lifeboat that, woidd coinlum* 
the orcatest nuinher of oood (jnalities: suc.h as buoyancy when 
fully laden ; buoj'ant ap])liaiu‘cs that would Avith-^taiul the action 
of sun, Aveather, and salt water ; shaite and size litteil for a ship’s 
boat; strenolh and durability ; resi.'-laui e to lateral uu^ettin;^ ; 
elieapn<‘ss, simplicity, ami lightness ; and a good height abov<* 
the level of the water. A committee adjudicated on numerous 
models ]»repared in 1871 ; hut furth(!r improvements Aven! 
invited. Steam lifeboats, ])hinued by Mr. Brodrick in IHO."), ami 
Mr. Beterson iii 186^, liave nut yet been adojited, but are evi¬ 
dently much needed. A life-raft has been invented by Mr. 
Wood, collector of the customs and receiver of Avreck at Ilar- 
Avich, and submitted to tin*. Admiialty ; it is a triangular struc¬ 
ture of Avood, cork, and ro]ic netting, easily kejd oii board ship ; 
such a raft could be liauled to and fro between a distressed ship 
and the shore, as a means of saving life. Tlic inventor presented 
the right of use to the jmhlic in 1870, and Lloyd's CJommittee 
has conimeuded it. Mattn-sses slutl'ed Avith lairk have also been 
.'■irongly rtH’omniended by naval ollicers, and promise to be ol 
great, service. 

Life-buoys and garments, like, lifeboats and rafts, are the sub¬ 
ject of many iieAV inventions. An extcn.''i\’e trial has taken 
]ilaee on tlie river Seine of cork bells, ja<'ket'<, and mattres.ses 
made on Bickard’s jdan ; in Avhicli the artieh's are so con¬ 
structed in tlistinct cells, that the fracture of one AAould not 
ruin any of the others. .Johnson’s lif(!-l»cll, consisting of Iavo 
cnsliions stra]»])ed tightly round the body, may be made of any 
light auhstance encased in Avaterjiroof chitli. Commander B<tui- 
c.hicr communicated to the Institute of Naval Architects, in 18(;8, 
a descrijition of an ingenious life-buoy, made of hollow metal 
casing, and so shaped that a seaman cauild sit or stand in the 
middle of it, and be providi-d Avilli six gallon‘s of water, Iavo signal 
Hags, and two signal porMircs. 

Projectiles, to communicate botAA'eeu a distressed shi]> and the 
shore are like.Avise engaging the attention of inventors. Of these 
the moat ingenious recently devised is Boger^’.s lite-anchor. It 
consists of a three-Huked anchor, 12 Ih. in Avcight, of Avliich 
the flukes arc so hinged as to ]»ack closely togellier, for liriiig 
from a mortar or roc.ket ; when the anchor has been shot out 
too or 200 yards, the flukes open and fa^lcn to the sliore or 
l each, or to a shi]t, so as to aironl a hold for dragging boats, &c., 
ashore. This inA'entiou ohlaiuetl, in 1868, a prize <»f Ml., olVered 
hy the ShipAvrecked Mariners and Fishermen’s Society, for ‘‘the 
b<'st moilc of cominnnicaling Avith a ship on shore, tu-between 
two vessels at sea,” It Avas subjected to tests by the ollicers of 
the gunnery-shij)‘Excellent in 1870. 

LIFTS. 'J’hree modes of lifting sliips for re]>airs—by .scivavs, 
by liydrnulic jirc.sse.s, ami by a balaiice-iioiihMm are de- 
sM'ibed in Dock, E. O. S. col. 777. The liydraulic lift, as em¬ 
ployed ill buildings, i,s (ixjdaiued in the folloAving aUicle. 

Many lifts are Avorked by steani-jK»AV(!r, Avitliout a Avater-ram. 
At the General Post Ollice several shelves or platforms are at¬ 
tached to ail endle.ss chain, like bucktiis to a chaiii-piiinp ; the 
chain, contiimously in motion, passes round drums at tlie lop 
and bottom of the lift; persons Avisliiiig to uscuiid or ihisccnd 
step upon any shelf or platfonn that comes in vicav on the 
ascending or descending side of the lift respectively. Mr. 


Meakin has dcAM.sed a lift for hotels, in which, by guide-rollers 
AAmrking on a .‘^huiit, dishes ainl dinners can be kept in a hori¬ 
zontal position, even if the lift itself be inclined from the per¬ 
pendicular. 

(Jreiit impipA’cmciits have been introduced in the lifts em- 
]»loyed for raising ore to the mouths of blast furnaces. Where 
tlie orc-gviuind is on a higher level than the furnace, a simple 
tramway on a descending incline Avill suilice ; but where (as is 
usually the ca.se) the furnace mouth is on a higher level than 
the ore-ground, many ingenious A'avietie.s of lift are employed:. 

(1) . An inclined tramway is lai<l from the o.’ie level to the other ; 
each Avaggon (for ore, eoal, and limestone) has two front wlieels 
.snialhu- than the Iavo hind Avheels ; the waggons are connected 
to a ch.aiii wliich Avinds round a drum ; and steani-poAA'cr works 
the chain. In some of the large smelting AvtJiks, such n.s those at 
BaiToAA'-iii-Furnes'S, a ])la1form travels up am1*(lo\Am in this Avay, 
at an angh! cA'en so sharp as *16'’, and carrying four waggons. 

(2) . Steam-poAver raise.s a cage vertically, Avorking in vertical 
guide.s, the cage containing either Jiien or barroAA's. (3). A 
.lacifli’s IjMlder or endle.ss chain, Avitli hooks from Avhicli bnrroAvs 
may be susjjeinh'.d, or iron ]»latcs on AV'hich they may rc.st. 
(•i). A AA'ater-balance, much use«l on the Continent. A roj)c or 
chain, ]»a.-,>ing over top and bottom drum.s, carries two water- 
l)o\(‘s, to be jilteriiately lillcil Avith water at the higher level ; 
the di'sceiit of a tilled box and an empty AA'aggon cnu.ses the ascent 
of an empty box and a tilled Avaggon, and so on alternately ; 
steam-power tills the hoxe.s Avilh water, and each box emplie.s 
il.self when it lonelies the ground, (o), A pneumatic lift, ns 
employed at sonu! of the Cleveland Iron W’ork.s. A lofty' 
cylinder has a ]»iston inside it and a platform around its ex¬ 
terior ; ropes and jiullev.’ eonnect the ]>ist.ou with the platfonn ; 
the, laden Avaggons .stand on tlie. jdatfuriii; and, by tlio oid of 
.sl<‘am-ilower ivorking an air-pump, the jihitform is rni.sed. 

LIFTS, IIYDllAlHiTCk Macliiwery for lifting goods or per- 
•son.s from one storey of a, building to another is termed a lift, 
Avlieii it consi.sts of a cage or jdatform siispeiuled by a rope or 
eliain, and ri.sing vertically in a well or shaft within the build¬ 
ing. The lifting ]>ower may be derived from a sti'am engine 
AvorKing some form of crab, Bui in the hydraulic lift tin* cage 
i.s raised by lln; pressure of Avater on a jdunger of n liydraulic, 
•re.ss jd.’iccd beneath the, eage. Tin* folloAving description of tile 
lydraulic lifts at the Brigliton Hotel will cx])lain the arrange- 
inciit of very good I'xamples of this form of ajiparatus. Eacli 
lift Avorks ill a S(|uare sliaft f»r tower about Sit. across inter¬ 
nally, built u]i to 1 he iMit ire lieight of the building, Avith apertures 
communicating with each stony. Witliiii this shaft is idao.ed 
tin* cage .suspended by a chain, ])assing over a Avheel at tlie to]» 
of the shaft ; to the other end of this clniiii balance Avoiglits are 
ntt.ulied. 

’J’he e,iige forms a .small room, fitlcil up like a raihvay carriage, 
Avith a eentr.il lamp. The pn*.ss for raising this cage is plaeeil in 
a Avell, sunk boloAV the lia.si‘me,nt of the building, to a de]>tli 
equal to the height to Avhieh tlie eage Is to be raised ; but the 
Avell d<ies not reijiiire to bi> of large fliameter. The ])ress con¬ 
sists of nil iron barrel Avith a long ram or ]!liinger fitting loo.sely 
in it, and AA'orking through a AA’atertight stiitling-box at top. At 
the Brighton Hotel, the AA'ater iwtiiating tlie pres.ses I'omeB 
from a eistern at an elevation of l2()ft.. above the lop of the 
]iie.ss-cylindcr. Ju .some rases the pre.ss cylinder is jdaced liori- 
zoiitallv, as in the Armstrong cranes, and lifts the, cage by acting 
on a eliain pa.>sed over a .set of li.xed pulley.s, and aiiutber set 
attarlied to the ram. 

LKJA'rjO (Lai. h'fjKtIn, a binding), a bandage or ligature. 
Also a stillness of joint. A Avord formerly u.sed to designate tlie 
impoteiiee siijiposed to be indin ed b_v niugii’. 

LIGHTHOCSE. Tn Tkikitv Horsk [E. C. vol. viii. col. 
371] it is e\]>lained that the lighthouses of the. United Kingdom 
are under the maiiaj'emenl of three incorporated bodies, - 
tho.-e of Eiiglaml an<l Wales under tlic Trinity Hoii.se, tlio,si; of 
Scotland and tin! Isle of Man under the (Joininissioiiers of 
Nortlicni Jdglit,bouses, and those of Ireland under thi* Balhi.-'t 
Board of Dublin— the. Board of Trade exeirising a gi’iieral siijie.r- 
vi.sion over the Avhole. A I’arliameiilary (Niinmittee, in 1861, 
recommended an entire rn-oiganizatiou of the sA htem, calculated 
to bring the four deiiai-tmeiits into niori! harmonious Avorking ; 
but the rccomniemlation lias not y et been act ed upon. On the 
Continent of Euruiie, and in America, the liglitliou.se8 belong to 
the Govemment, and are managed by the depuTtmentof Marine. 

The. lighthoinses on the coasts of the United Kingdom 
amounted, on the 1st of Juniuirv, 1872, to 514, of which 274 
belonged to England and Wales, 135 to Scotland and the 
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adjacent islands, 93 to Ireland, and .12 to the Isle of Man. 
These included light-ships or floating-lights, hut not nure 
heacons. TJie catoi>tiic or reflected system of illumination 
is adopted at the greater nuiuher of them, the dioptric or 
refracting in tlie lesser inimher ; while a few adopt the com¬ 
pound system, known as the holojihotal, or cata-<lioj)tric. All 
tJie anangemeiits fur giving divei-sity to the kinds of light, in 
order to avoid mistaking one lighthouse for another, remain 
nearly as descrihed in the article above eifiid ; the fixeil, involv¬ 
ing, flashing, intermittent, coloured, and multiple lights, all 
have their points of usefulness ; hut interniitteiit red and white 
lights, of (‘f[ual hrilliancy, have been ailopted in some huge light¬ 
houses of recent coiisti'iiction. 

The beautiful principle de.visi'd by Smentou, of constructing 
lighthouses with a circular sei.tioii, and a contour smaller in 
diameter near tlie middle of the height than at llie toj) or 
bottom, has been largely follftwed by other engineers in rtgard 
to structures built on storm-beaten rocks, Snicaton dovetailed 
and interlocked the blocks of masonry sf> inlimattdy that the 
Eddystono lightliuiiso has never been dislodged t»r shaken 
during a century of winds nnd teiuju-sts. Tlie Util //oc/.-, 
linislied in 1«11, ivas ronstnn'tcd in tlie same manm r ; and .-o 
were the SIcerryvora (1M44), tlie Jrn/f Jinck. (187(»), and others of 
recent construction, such as the Jjtiitffitln'pn, tlie Hishnp'n Jtock, 
tJie Suutlls Jinck, tlu! JTs Slrn'irs, the Jlhn Jledilnrh, and the 
Vhidxit Itnch. Of siiventoeii English and iS< otch liglitluuises, tlie 
lieigJils and other particulars are given at col. 374 of the former 
article, together with similar de.tails concerning thirty-six 
lighthouses in colonial and foreign regions ; these cuiii])nse 
some of the most important ever const ructed, and render uiiiie- 
cessaiy any further details of construction. Jyighthouses on 
dills and headlands arc more easy to build than on sea-girt 
rocks ; the most iinpoilant English examjde of the.se, is tlie 
fiuuler J’oint, ITiO feet high, on the coa.sf of Durliaiii, Jini.sh.-d 
in 1871. Cast-iron and plate-iron lighthouse.', sent out in 
]»i»3ces, liave been erected in .some of the cojonievs and foreign 
settlements ; hut they have been little adojited in tlii.s country. 

Although ('ol::a oil is still chiefly used iu tlie lain]is, im- 
]iort.Hnt experiments liave recently been, and are still being 
made, with a vieM' to the adojition of oilier modes of illumi¬ 
nation. oi/, (listilleil in Scotland from coal, is now 

cheaper than col/a ; and its illuminating ])ower is, other things 
being eipiul, believed to lie greater, ('ajitain Doty,Mr. Doiightss, 
and Messrs. Wilkins, have all invonte<l new lamps for burning 
liarafliii oil. These lainiis are now (1873) receiving the attention 
of th© three Lighthouse Itonrds. (Indiyld is ul.so being tried 
in lighthouses, esjiecially in Ireland, where tin* Dublin 
Board have formed a high estimate of its fitness for the ])ur- 
lose. Tlie e.vjifi'iments, in jirogress from 1803 to 1873, have 
ireii rejiorted on at intervals by Prof. Tyndall. There are only 
some localities for wliich gas is snitial, seeing that it cannot lie 
safely made in an i.solated or rock lighthoii.se, wliere there is no 
room for tlie gasometer outhide, PiMf. Tyndall reports well of 
the facility with which gas a(lapt.s itself to the jnmluction of 
intermittent light: a self-acting a]ipaj'alus cuts oil' at regular 
intervals the main sujijily of gas, leaving room for the, ]ia.'-aage 
of just sufliciiiiit to keep the flame alive,; and thru moments of 
comjiarutive darkjies.s alternate with brilliant jlashes wlien the, 
gas is fully turned on. At ]ireseiit live (if llie liglithou.se.s on 
the. Irish coast aiv lighted by ga.s. TJic vhrtric (ii/ht has made 
K'ceiit advance.s in its ajijilicatiuii to Jiglithouse.s, although not 
to a great extent. Holmes’s .system for electric light was tried 
at the. South Foreland lighthouse iu 18.^)8 and the following 
yr.ar. The same apjiaratii.'i, enlaigod and iinjnoved, wa.s tnins- 
iVTi’i'd to Dungeiiess lighthouse in 1802 ; where it has continued 
in action, with brief intervals for rejiairs and renewal, ever 
since. In 180"), after comparing tbe merits of Holme.s’.s .system 
at Dungeiiess with Nollet’s at Havre, the Trinity House ex¬ 
pressed a willingness to try Holmes's at .some, new sjiot; but 
further rcKCarches were induced, in 1800 by the introduction of 
AVilcie’.s poM’orful magneto-electric machine. Neither Nollet’s 
nor Wilde’s has ,yet been adopted in any Engli.sli liglithuiisc; 
Holmes’.s was adojited at Souter Point in 1«71, and at South 
Foreland in 1872, when botli lighthouses were furnished with 
electric liglit appamtus on a veiy complete scalc—tlie dioptric 
refractors liaving been constructed by Messrs. Chance. 

LIGHTNING, DEATH BY. ’I’his is one of the subject? 
treated in works on Forensic medicine. It is not a common 
cause of dcatli, for tbe number of deatlis by lightning in Eng¬ 
land does not exceed twenty-one, one year with another. Of 
this number, eighteen occur in males and three in females, The 


apiiearances found on the dead body are far from being unilonn; 
but they often resemble the effects of mechanical violence, and 
tliu-s, in rare instances, the cause of death becomes a matter of 
in(]uiry. In exceptional coses no marks of injury are found on 
the bo'dy. Bniises, punctured and lacerated wounds, fractures 
of the skull or limbs, and burns, caused sometimes by the clothes 
being set on fire, arc among the injuries sustained by the body. 
In nuiny ca.scs the cause of death is made clear by the clothes 
burnt or tom, the shoes thrown from the feet, metallic bodies 
fu.scd and perliap.s carried to a distance, and articles of steel 
rcnden'd magnetic. 

LIGHTS, ARTIFICIAL. Recent improvements in the 
material.^ and making of caiidle.s are noticed in Candue Manu- 
FACTi RE, E. G. S. col. 41!) ; .sn])]>le,meutary to an article under 
the same title in E. U. fvol. ii. eol. flOo]. 

0il-Jain])8 liave been imiiroved in many way.s during the lust 
few years by inventions to facilitate the. raising of tlie wick, tlie 
ascent of the oil to it, and the adinis-sion of fresh air to feed 
coinbii.stion. TJie.se cliange.s liave in some instances been brought 
about by the sub.stitutioii of new and cheaper kinds of fuel for 
sperm oil and colza oil. (.'ainpliine, paratlin, xeroaeiie, iietroleum, 
benzole, ben/oliiK'—li(juid,s ]iindin:ed cliiefly by iirocesse.s of 
di.stillatioii—are now used vmy extensively for lamps ; tliiy 
ivcpiire new a]i]i]iaiie,e-.s and anangemeiits, partly because tiny 
re.senible s]iiril,s rather tliaii oils, and an* not so safe in u.sing. 
('ajitaiii Doty and other inventors have devised new forms of 
lamps for Imniiiig iiaralUn oil in liglitliouses [Lkihthousek, 

The f^ilher Kyht (1873) i.s a ciimbinaiion of si'veral new arrange¬ 
ments for iTinlering tin* use of ordinary oils more elfective and 
more economical tlian has hitherto been the c-ise. In the first 
place, when a large eslablishmeiit is to he lightcal, the. oil is 
Olid (»)/, like water. At Mr. Silla^r’s own e.stalili.shim‘iit. Wood 
Street, Cheajiside, a tank of petrolenin at tlie top of the liouse 
cau.ses a flow throngli piiies, by gravity, to all the lower storeys, 
each of whieli has a siilisidiary reserv'oir for sujiplying a.s many 
ceiling and wall hurner.s a.s may lie nece.s.saiy. TJie huMiers are 
at all times ready for lighting. Anotlier reservoir C(intain.s colza 
oil. Irresjiective of tJiis laying-on of oil, the leading feature of 
the Sillier light i.s in tlie burner, wbieb va]iorise.s the oil before 
it reaches the tuji of Iluj Avick, admits atmosjiheric air in duo 
Iirojiortioii to promote coinlmslion, jiroduces a brilliuiit light 
Avitii very little .siiioke, and .scaici'ly eon.sumes the wick at all. 
The new burm^rs Imve boi-n tried successfully in the trains of 
many railway eomjiaiiies, and at the nmst-head.sof sliiiis. Sliglit 
niodilicAtioirs in detail render the burners fitted for the u.se of 
any kind of oil—aninnd, vegetabh*, or minerah 

Fill-recent jirogress in gas illumination, see Gasholdkuk and 
Gasmohi’ Sn-pLY, E. (S., cols. ]](),'•) and liofl. Mr. Hall lia.s 
brought lielbn* tlu* Association of Gas Managers a pajier on rail¬ 
way lamps, in Avhich lie pas.si-siii review the (jnalities which such 
laniji.s ought to jiosse.ss—a good light, not too cu.stly ; not lake ii]! 
any paying .space ; ajqilicalile to the iire.seiit carriages as Aveil a.s 
to any of future build; e.xch carriagi; to have its up]>aratus 
(MijiipJete and di.stinct; ri'iiiaiii lighted for sixteen hours if 
needed ; and lie. easily repaired. Lung-continued e.xj)Ciiments 
showed that gas is clieaiier for these purpose.^ than oil or 
jiaruflin ; hut that miicli lias yet to be done before ga.s can fulfil 
all the conditions above, nair.ed. 

Tlie. oxyliydrogen light lias lately attracti'd renewed atten¬ 
tion. In some of the ii])eii places of I’aris this light lias re- 
ctmlly been tried, to test its usefulness a.s a substitute for a large, 
number of gas lights. Instead of acting on lime, the oxyhy- 
drogeii is made to act on small cylinders or blocks of zii'conia, 
which heller resist waste. The oxygen was made for the pur¬ 
pose, but sti-eet gas Avas usi*(l instead of liydrogen. A tier of 
three such lights Jia.s been tried at diJferent heights, with re- 
llectoi-s over each, to illuminate every part of a large square 
Avith almost eipial brilliancy. A Zirconia Light Company Iuas 
been formed in P.'iri.s to Avoi k tlu; system ; blit a draAvback to 
this and other inodes of adojiting the oxyliydrogen light for ge¬ 
neral purposes is the expensive necessity of making oxygen gas, 
whetlier on the sput or brought througli pijies from a ccntivil 
depot. Although the brilliancy of the light was shoAvn at the. 
Crystal Pidace. in November, 1871, its costliness and elaboration 
have hitherto prevented its adoption in England. 

The iiiagiiesium liglit is described under Magnesium Light, 

E. C. St 

The electric light has been rendered available in Avar 
[EiiButrio Light, E. C. S, col. 846]. Mr. BroAvning has in¬ 
vented an admirable electric light for lectures and phantas- 
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magoria; it is automatic, not explosive like the oxyhy- 
drogen light, and promptly ready for use. M. Nollet has 
adapted tho electric light for use on board ship, a» a signal 
light: the signuls being denoted by long and short, red and 
white, flashes. [Liohthoubk, E. C. S.] 

Mr. Holmes has invented a light, or lump, which will resist 
the power of water to extinguish it. Phosnliide of calcium is 
put into a tin case, so contrive«l tliat when thrown into the sea 
tlie composition shall take Arc, and remain burning a con¬ 
siderable time. A wooden float enables tin; case to maintain an 
upright ])Osition on the surface of the water. It is intended to 
be thrown into the sea from a ship Avheii a man falls overhoard 
at night, or in similar exigencies. 

LIUNOSE [Clyc’olkjnosk, E. V. S. eol. 1157]. 

LIMBUS LUTEUS, in Anatomy, the jtI low circle bordering 
tho foramm of Summering. It exists in man and inonkc'vs, and 
in some reptiles. 

LIME-J LI lOE ; L EMON-J U1CE. The. jui. e of lemons was 
recommended as a preventive and cui-e of scurvy liy Woodall as 
eai'ly as 1617 ; and it is now recognised as the lusst and most 
portable substitute for fresh ^'egetables, both f(»r sailoin and 
soldiers. An ounce of tlie juice should be given daily to each 
man ; and the use of it .slioiild begin within ahimt l(*n days after 
vegetables have been discontinued, and earlier when fresh 
meat is not procurable. Tlie juice slinuld be mixed witli about 
half its weight of sugar. As sup])lied for use at sea, it is con¬ 
tained in bottles holding three or four ](ints, jaolcctwl hy a 
layer of olive oil. The juice keeps best when boiled; but it 
may be preserveil by adding bramly in the juoportion of one 
part to ten. (iood specimens of the juice so treated will keep 
three or four years. They ought to neutrali.se pure crystalli/.ed 
earlionate of soda in the projiortioii of 1(K) grains of the acid to 
from 7(t to 76 grains of tin' salt. As the lime-juice of ei.mniercc 
eotitains vegetable extractive matter in ^•<!ry variable jironortion, 
it cannot be tested by the hydrometer. Linn*-juice isaduiti'raled 
with other acids, sindi as the tartaric, sulphuric, hydrochloric, 
niul phosphoric : rarely with tlie nitric. The presence of tln'.so 
admixtures can be detected by the usual cheniicirl tests. CN»n- 
sult Parkes’ J'ractical lieverages and Condiments. 

LIMETTIO ACID, U’,ll,(.)p an acid i.ro- 

duced by the oxidation ol oil of rosemary by a mixture of ]»otas- 
fiic chromate and .suljihiiric acid. It is a colourless crvstalline 
substance, destitute, both of tash; and odour. It dissolves spar¬ 
ingly in water, but easily in alcohol, and sublime.s when healed. 
(Void, N. Her. Arch. Ixxiv. 1(5.) 

LIMITED LTAIULITV [Puimic Comi-.\nikk, E. (J. S.]. 

LTMOSIS (from Ai/i<5r, liiinger), a synonym of bulimd, or 
morbid appetite. 

LlNt'TlIS (from limjo, to lick), a medicim*. between the 
consistence of a syru]) and electuary, given in small mmiilities 
chiefly to allay irritation in persons sud'ering from coiigiis. 'I’he 
liiictu.s, as tir.st used, Avas licked from a stick of liquorice. 

LINEA, a term much used in anatomy to de.sigimte narrow 
lines or marks, P.u, linc.a alba, the wliite line extending down¬ 
wards through the centre of the belly, whei’e tlie tendons of the 
abdominal muscles meet. 

LINEN MANUFAtrrURES. All that relates to the culti¬ 
vation and preparatory treatiiieiit of the libres from which linen 
is made is described in Fnxx, E. C. vol. iv. col. 108 ; and 
E. C. S. col. 1012. Further jirocesses in the manufacture are 
treated under Linen Manueac uiie, E. C. vol. v. col. 2!)1; and 
the names of some tif the fabrics produceil, such a.s (Jamiirti’, 
Damask, &c. The degree to wliich the use of flax has been 
modified by the introduction of anotlier kiiul of film* is frcateil 
under Jute Manufactuub, E. U. S. col. 1404. The recent sta¬ 
tistics of linen factories are included, with those of flax, in 
Factory System, E. C. S. col. 953; and Flax Manufac¬ 
ture, K. C. S. col. 1015. 

The quantities and values of linen yarn exported from llie 
United Kingdom in recent alternate years Avere as follows ;— 
Yarn. 

1866 , . . 36,796,673 lb.£2,535,321 

1867 . . . 34,002,479 „ .... 2,449,394 

1869 . . . 34,570,316 „ .... 2,.332,088 

1871 . . . 36,397,781 .. 2,220,103 

and of Piece Goods. 

1866 . . . 247,186,459 yanla . . . £9,156,990 

1867 . . . 211,363,068 „ ... 7,438,382 

.18C9 . . . 214,792,554 „ ... 6,808,141 

1871 . . . 220,900,101 „ ... 7,521,561 


About flix-seveutbs of the piece goods arc white, or plain 
linens ; the remaining one-sixth is made up of printed, checked, 
and dyed linens, sailcloth, and sails. The comparative stagna¬ 
tion of thus trade is due principally to the wonoerfiil groAvtli of 
the jute manufacture. The imposition of foreign linens into 
this country is Auuy small. 

LINES *TN SPAUE. It is Avell known that the Avork of 
Mongo, on Analytical (icometr\ of throe diinen.sions was for a 
long time Ihc Uxt-hoolc on that branch of pui’e mathematics. 
This Avork Avas the fouTidatiun of the valuable treatise ou the 
same subject by Dr. Hymers, Avliich has been in A^ory extensive 
use in thi.s country. Suhseipiently, the introductionHf symme¬ 
trical mctliods led to a iieiv Avork, being AA'ritteii by 'llic lamented 
Mr. Gregory, Avhich contains much of groat value. But tho 
si io.iua* lias ma<le eimriuous progri'ss since the publ ication of these 
Avorks, and Avo shall endeavour in tliis article. point out the 
sources from which a reader supposed actjuidiiteil AvilU the <lis- 
roveriea of Monge uud his more iiiiiiiediate followers, as embodied 
ill the treatises Ave have meiitioiied, may look for further inform- 
utioii. We commence Avith some fundamental theorems relative 
to jdaiie curves. 

In the article on Keciprocal Poi.arr, w'o show in what manner 
the reciprocal is generated Irom any given curve. Let us snp- 
]«i.se tlui reciprocal cid by a straight lino. Then the degree of 
the recipi‘oc.al is equal to the iiumber of points in Avhich it is 
cut by a slraiglit line, and this is equal to tlie iiiimher of tangents 
which can be drawn to the curve from any given jioiiit, and 
tliereforo to a (a -1) — 2S--3jf, where a is the degree of the 
curve, 5 the iiiiiiibi r of its double points, a k the niimber of its 
cusps. 

To a double iKtint ou tin* curve will correspond a double tan¬ 
gent of the reci])rocal ; to a ensp on tlie given curve will enrre- 
snoml a point <d' iiifb'xioii on the reciprocal, and vice vcvs/'l, since 
tlic curves are recipro<*.al to each other. Hence if (la) is the 
degree of tin* reciprocal, r tlie iiiuuher of double tangents to the 
given curve, and i tlu; number of points of inflexion, avc shall 
luiA'e 

va = n (a 1) - 23 - Sic, n ■■= m (ai—1) — 2 t - 3i. 

We have j>oiiit(.Ml out in the article on ANALYTKML GEOMETRY, 
E. C. S., that 

1 = 3a" — Ga — (55 — 8 k. 

Wherefuro also from the reciprocal k —3ai*-Oai — flT— 8i. These 
four eipiutions are, however, only equivaluiit to three. From 
these AVe obtain the following relalioiis : - 

K - i = 3 (a-wi), 2 (5 —t) ii: (a—wi) (a-l-/a.—9). 

It is usual to call (ai) tlie class of the curve ; it may be con¬ 
sidered either as the degri'e of the reeijuocal, or tlie number of 
tangents Avliic.h can be drawn to a curve from a given point. 

Now consider a curve in s]iace, not necessarily a plane curve 
rejm'seiited by the equations / (J‘, J/,i-) —9, 4>(-r,»/,--) = 9. Let (a.) 
be the number of i>oints in the curve which lie in any given 
jdane, (a») the number of the osculating planes Avhicli pass 
thidiigU any given point ; 

(r) the number of Laiigonts Avhieli intersect an arbitrary- 
straight line ; 

(a) the mniiber of ])oiuts on tlic curve at Avhich four consecu¬ 
tive points lie ou a jilane ; 

(C) the inimher of points at w hicli three consecutive tangents 
meet in a point; 

(() tlie number of intersections of non-consecutive tangents 
in pairs which lie on a giA iui plane ; 

(rj) the number of planes through pairs of iiou-consecutive 
tangents Avhich pass through a gi\'en ]»oint; 

(jj) the iiuiiiber of lines Avliieh can he dniAVii from a giA'^en 
point intersecting tlie curve in twO points ; 

((/) the iium)>er of line.s of intersection of ])airs of osculating 
phiiies, Avhich lie in a given jdane. 

Consider first any jdane section of tliat develojiable surface 
w'iiicli i.s the locus of all the tangents of the given curve. 

The jioiiits of the j»lane curve are traces on the intersecting 
dune of the tangents to the giv’en curi e; hence its degree is 
r). 

The numU'-r of osculating jdaues to the given cutam which imu 
through a jjoint, are manifestly emial to the number of tangents 
to the jdane curve which jmsa through a point, or the class of 
curve IS (/It). 

Since Uie jioints of the plane curve arc traces of the tangents 
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of the given curve on the pluiio of section, we shall have a double 
point whenever two tangents of the given curve meet the plane 
of section in the same ])oint. Hence the nuinher of double points 
on Die ]»laiie curve is {(). 

Tlie (»/) ]«)inta f)l‘ the curve which lie on the ]*lanu of section 
are cusjis of the plaiui curve ; for they are double points as being 
the interseclion of two tangents to the curve ; ami the tangent 
planes at these jioints coincide, since the two consecutive tangents 
lie in the same osculating jilaiie. 

Tlie number of jioints of inflexion is equal to the number of 
p«)ints at which consecutive osculating planes coincide, and ther«*- 
forc equal to (a). 

A double tangent will arise whenever two osculating ])Ianes 
meet the. jtlane of section in the same right line; hence tlie nuni- 
her of double tangiuits is (y). Hence, substituting these values 
in the e<|uations at the beghining of the article, we have :— 

ias= r (r-l) •- — 3a, « - - or (r - 2) - 

r = n (/i—11 — 2q — 3«, a 3/a (/a—2) - Oy — 8a, 


where these f«mr equations, be it remembered, are equivalent to 
Ihi-ee. 

Let us now considi'r the cone generated by a line ]>assing 
through any point, and also Ihrongli the curve, ami let this also 
be intersected by a phuie. The (legrce of the sectiiui will he 
00 . 

As many tangents to the ]ilane section can be drawn ilntuigb 
a given p^^'iid, as tangent ])lanes to the cone, through a line 
through its verti'X, or as tangent lint'S to the curve w'hieh meet a 
given line. The class of th»‘ s(*ction is Iherefoni (i). 

If we suppose a line Joining two j)(»ints of the curve' to )»c an 
eilge of tile cone, a dfUibie jxiiiit in ciirv'c of .section will occur 
whenever the com* is met l»y a jdaiie. Hems* the niimher of 
double points in the sei'tiou will lie (pi. 

The number of doiilile tangiuits to the jdane curve will juani' 
feslly be, equal to the numln r of jilanes through ])airs t.f mm- 
eonsecutive tangents whicli ]iass through the Viute.x. lienee the 
immher of «loubl(! tangi'nts i,s (7/). 

The cone can only have a cusjiidal edgi*, for the point in the 
given curve at which three, consecutive tajigents inlerseet, or tlie 
numher of cusjis in the jilane curve, will be (S). 

Tlie number of points of intlexion in the plane .section, will 
etpial tile number of jdanes containing two consecutive tangents, 
that is, the number of osc.uhiling jilanc.s wliich pass through the 
vertex, llencc. the numher of inlle\ion.s in the plane curve is 
{vi). 

Whence substituting in the equations at the beginning of Die 
article, we shall have— 


= n (a—1) — 2j> — 3C, 
• r {r —1) — 2i) — 3 hj, 


m 3/1 (//— 2 ) — Gp — 85 

e = 3/- (/•- 2) — Gri — 8//1, 


which equation.s also reduce to three. There ari' thn.s nine 
quantitie.s, the number of singularities, connected by six inde¬ 
pendent equations : and we liave llie impurlant thccn'in, tlcit 
when tilree of the singularities, us here defined, of a eurve in 
Bpacti are given, the n'liiaining six may be found. 

This theorem will give an iilea of the. methods us«'d for the 
clas.sllic.ation of curve.s in space. For further information the 
reader i.s referred to the invaluahle treatise of Dr. Salmon, on 
'‘Analytical (Jeometry of M'liive Dimensions,' to papers by M. 
Schriiter in the fitith, and by Professor (.'n'liiona in the 5Sth 
volume of ‘(h-elle.’B .Journal,’ on curves of the third order, to 
p.xpcr.*ibv Af. (lhasles in the Ti lth and .'>T>th volumc.s of ‘ ()(»nipt.i-.s 
Itendne.s,' on curves of the fourth order, to a treati.se by De 
Jomniiera, ‘ Tlechere.hes snr le Serie du Sy.'.teme tic (’ourbes et 
de Surfaces algehritpies d’ordre quelcont|iie,’ and to Profes.sor 
(Jayley’s Memoirs in the ‘ Philosojihical 'I'ransactions' for 18()8. 

The reader is wipposetl to he acipiainted with the ordinary 
eciuation to the osculating iilane—■ 

{dy dh — dz tfiy) ({-a ) + {d^ d=c — dx iV‘z) (v-y) + 

(dw dry — dij (C—-) " 0- 

This equation has bet'ii given under another form by Dr. 
Horse, where the curve is given as Die intersection two surfaces, 

Hit is of the ?/ith and v of the itth order; the. oqiiatmv to 
the osculating plane may be written, using quadiiplnnar co-oidi- 
nntes (os explained in the article on fciuiiFACKa, h. L.) 
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wliere f. 5, w are Die co ordinates of any jioint in the osmlal- 
iie' plane. We shall have to refer to these delenninants again 
]ir<‘S'-n!ly, un<l sliall call llii'iii S and S'. 

1‘rofe^sor (’K'hseh has worked out, the condition that the 
o.Mulaling iiUine may lane four coiis/iciilive ])oint.s in e.omiiion 
with the curve, lie iinds Die condition to be of the degri'e 
(h/i-ffm — in the eoellicieiits of a and r. 

If r and be the radii of curvature of the normal sections of 
two surfaces made through the tangent to llieir curve of inter- 
R'ction, pthe radius of alisolutc curvature, u the angle between 

_ 2 ( OH W .- 

/V’ 

4 . ... 

^ (a—1)‘ IP JP** sin'’ w 


the surfaces, we shall (ind : - 

sill* u> __ 1 I 1 

-pi- - V 7-* 

1 _ H* 

f}‘ “ (ill —D‘ Ji*’It'’* sill® a> 


2SS' cfi.s u 

(Hi—1/- (a—1)“ IP It'- sin" to’ 


where S and ,S'*, are determinants of the .same character, although 
not the .sjime, as the S and ,S" just written dnw'U. We have, not 
space to insert them, hut must refer to the ‘Analytical (Jeometry’ 
of Dr. Salmon, in which all t.lie.se fornmhu are ])roved. 

If w'c take two points on a surface, aiul join them by the 
shortest line which euii be drawn along the surface, that line, is 
called a geoilesic. Many jiroperlies of the.s(i lines possess singu¬ 
lar beauty, and NVe sluiU endeavour to lay some of them before 
the leiuKv. We, must, how ever, first eaiilion him not to confuse, 
the idea of ‘ geodesic tangent ’ with ‘ tangent to the geode.sic.’ By 
geodesic, tangent w'e mean a geodesic line which touches a curve. 
We will now ])rove the fnmlaiiiental theorem relative to geode¬ 
sics. Til a gi'odesie Die plane of two consecutive elements con¬ 
tain; the iioriiial to the surface. 

If two points are .situated in tw'o diflerent planes, and tw’o 
straight lines are. drawn Jrom any point in the line of intersec¬ 
tion to meet them, the, smn of these two lines will be the least 
]io.ssible when they make equal angles xvith the line of intersec¬ 
tion. For when the phuie.s revolve aronnd the line of intersec¬ 
tion till they hecoine one, the tw’o straight lines must.manifestly 
hecome one, -which can only he wdien the angles are equal. 

^Vo see, then, that tangents to the surface, drawn througli 
consecutive elements of the geodesic, are consecutive generating 
lines to a right cone whose, axi.s is the intersection rtf Die. tangent 
])lanes to Die surface, drawn through these elements, and Dint, 
therefore, the osculating plane containing these tangents must bo 
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pei’pentlicular to the plane containing an edge and axis of the 
cone. Hence the proposition is true. 

For surfaces of tlie' second order there is another theorem of 
great importance due to Joacliimsthal. 

At every point on a geodesic drawn on a surface of the Hecoud 
order, the rectangle under a perpendiculiir from the centre ui»ou 
a tangent jilane, and the diameter of the surface parallel to the 
tangent of the curve at that point, is constant. 

For if diameters of an ellipsoid be draivn jiarallel to the tan¬ 
gents of any plane section, and perpendiculars be let fall from the 
centre of the ellipsoid on the tangent plamis, the rectangle nndei- 
each pcrpendicumr, and the corresponding diameter, i.s jn-opor- 
tional to the sine, of the angle between the .section and the 
tangent plane, and is, therefore, u inaxiiniim at the point where 
the section is normal to the .surface ; but a geodesic line osculates 
a series of nonnal sections, tbcrcfoie for such a line this rect¬ 
angle is constant (‘ (>anibridge and Dublin Mathematical Journal,’ 
vol. iv. p. 84). 

It is also constant fur all geodc.^ics passing through an um¬ 
bilicus, for the diameter parallel to tlie tangc.nt plane at that 
jiuint is the radius of the circular section through the centre. 

If, now, any point on an ellipsoid bi* joinecl by geode.sics to 
two umbilici, the perpendicular wliich forms one side of the 
rectangle under discussion is tlie. same, for both geodesics at 
the point of their meeting; consequently, llic diameters are 
equal which urc‘ drawn parallel to the tangents of the geode¬ 
sics at their point of meeting. Hut two equal diaini‘t«'rs of a 
conic make equal aTigles with each axis, aiul we sn]»]*osi! llu; 
reader to know tluit the a.ves of the. central settlonofan elli]»- 
Hoid jiarallcl to the tangent plain* at any ]M)int .ari! parallel 
to the direction of the curves of curvature through that ]ioint. 
lienee the geodesics joining any jioiiil. of an ellipsoid to two 
umbilici make e<piul angles with each curve of curvature drawn 
tlirough that point. 

We n(*xt ohservi! that tin* .sliortest line drawn along a surface 
from a given point in it to any cnrvi! traced on the surface meets 
that curve at right angles. 

For if not, draw from any point on the line of least distance 
indefinitely near the imaiting-jioint of tlu! two curves a ju rpen- 
dicular to the other curve. We. can tlien ])ass from tin* given 
)uiiittolheciirve,hy making tin's jterpendic.ular a ])art ofthe route 
)y a path shorter than the as.sumed shortest distant-,e, Avhii-h i.s im- 
l)OH.siblc. Or we may slate the theorem tlnis ; If tlirough any 
lioiiit on a surface tlien; he drawn two iiilinitelv near and ei|ual 
geodesies, the line Joining their cxtve.mitics is at right angles to 
tliem both. 

Now the reader is supposed to be ac(|uaiiilL*il with the elemen¬ 
tary geometrical proof of the projiasition that the tangent to an 
ellipse makes equal angles with the focal distancc.s. If, then, 
we suppose a ciii^ve dest-ribed on any surface, siicli that the 
sum of the geode,sic distances from any Iwti fixed points on 
that surface is constant, we sliall see, bearing in miiiu the jire- 
eeding theorem, and al.so remenibeiiiig tliat the 4-ondiiions of 
equality of two infinitely .small geodesic Iriaiigles arc tin; 
same as the conditions of equality of two jdaiie Iriaiigh-s, that 
the same proof hold.s good for the geode.sic tangents in the 
jiresent case, and that, therefore, the geodesic tangent makes 
equal angles with the geodesic distances of any jioint on the 
curve from the two fixed points. Hut we have just proved 
that the geode.sics joining any iioint of an ellipsoid t«> the 
two umbilici make equal aiigte.s with each curve of curvature 
tlirough that point. IJeiicc, combining this theoTem with 
another theorem we have lately pros eil, wc see that, if the .sum 
of the geodesic distances of any jioint of an ellipsoid from the 
umbilici is constant, the locus of tliat point will be a curve 
of curvaturt!. 

LINIMENTS (from lino, to besmear), in plinrmacy, extenial 
applications of the coirsisloiice of oil rubbed into Ibe body, 
chiefly as stimuhiiits or sedatives. A long list of tliese. coiii- 
pomius will lie found in Cooley’s ‘ Cyclopicdia of I’racticul 
lleceipts.’ 

LINSEED OIL; LINSEED OIL CAKE. [Linshed Oit.,E. C. 
vol, y. col. 298 ; Oils, Manufacture of, E. vol. vi. col. 24.] 
The iiuportation of foreign linseed oil is not separati'd in tlu* 
Board of Trade returns from that of seed-oils generally, the im¬ 
portation of which in the United Kingdom has varieil from 
about 10,000 to 23,tK)0 tons per ojinmu, between the years 1804 
and 1871. Linseed or flax-seed, in the solid form, reaches us in 
Very large quantities; the imports have never been less than 
1 ,000,000 quarters per annum during the last fourteen years ; in 
1871 they were 1,334,945; and in some years they have been 
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still higlier. Oil cake, mode chiefly from linseed, was imported 
in 1871 (the highest year) to the extent of 162,613 tons. The 
aggregate value of those three articles (linseed, seed-oil, and 
seed-oil cake) imported in 1871 exceeded .£5,7(K),000. The 
cxporl.s are comparatively .small, the home demand being more 
than the borne produc.e. 

LINSEY; LINSEY WOOLSEY, a coarse cloth, made of 
mingled llax and wool, used as a material for cheap but strong 
garments. 

LTl’OMA (from Afiroy, fat), adipo.se or fatty tumour—a lianii- 
les.s superficial growth, often attaining a ctmslderablo size, and 
generally admitting of safe removal by the knife. 

LIPOTIIYMIA (from Aefirw, to leave, and the mind), 
the .same as sipiropi ., or fainting. 

LIPPITUi)0 (from blear-eyed), a chronic inflamma¬ 

tion ol the eyelids, attended by a constant mucous dischai*ge, 
and in one of its forms by a distressing iti’bin*^. 

LIQUATION, ill meiallurgy, a moih; of separating tlu; con¬ 
stituents of ore.s. Wdicn these constituents differ much iu 
fUsiliilily, the mass is exposed to a heat sullicicnt to melt the 
most fusible, only, wbicli then flows away from the immclted 
residue. The ores of lead and of antimony arc the kinds host 
.suited fo thi.s mode of Ircalmcnt, as a mean.s of separating 
diver.se conqionent m(;ials. ’Phe system is pursued on a large 
scale at flu; antimony liquation liirmiccs of Malboisc, in the de- 
]iar(ment of Ardecbe. 

l4T()UF.FACT10.N of steam. The term li(|nefiiction has been 
appli«-d t<» ihat partial condensation of steam which takes place 
ni llu; cylinder of a steaui-eugiuc, working exjiansively. The 
(liseovery tliat, in the case of .saturated steam and some other 
vapours, a partial cuiidcnsalioii iaki's jduce, when the steam ex- 
paiuls ami docs work by its (‘Xjiaiision, was an-ived at contem¬ 
poraneously ami imlcjicmlently by the. late. Profes.sor Ihmkine, 
ami by Ulausiiis. During tlie free uxj)an.sion of steam, wlien 
no exleiiial work is done by tlu* expuirsion, tlu; steam becomes 
.snjierlieati'.d. 'Pliis may occur, for instance, wboii steam i.s wire¬ 
drawn, or i.s.sne.s tbroiigli a contracted cliaiiiicl into a vessel where 
the juv.ssure i.s much lcs.s llian the initial pressure of the steam. 
But if the steam exjiands under a ]>ressure con.stantly equal to 
its own elasticity, so Uiat tlu; energy di'veloped is all commiini- 
cafo;! to external bodies, jiart of the steam is liquefied during 
the expan.sion. 

Tliis liquefaction has a most iin])ortaut indirect effect on the 
ellicicncy of the .steam-engine, esjiecially wlien working nt high 
rate.s of cX]ian.sion. The cylinder being comjiosed of conduct¬ 
ing niaterial, the purl of tlie condensed steam, depo.sited on it 
during the ex])ansion, boils olf into the condenser during the 
exluuist. By this action llie cylindcT sides are. cooled, ami when 
fre.sb stemn is admitted, at llie beginning of the next stroke, 
jiarl of it iscondeiLsed in iclieating thV* cylinder, and does no work 
on, be piston, except, peihajis, a .small amount of work due to 
its partial re-evaporation t(»wanls tlu; end of the stroke. The 
quantity of w.-iter thus condensc'.il in the. cylinder tends to aug¬ 
ment, from the time the engine .starts working, till us much 
water is deposited on llu- cylinder sides during each stroke as 
can he re-eva])orated in tlu* ])eriod of i;xhan,st. 

To jirevcnt thi.-^ tomlen.safion and tlic loss of efficiency re.siilfing 
from the pas.sagc of steam tlirungh the engine witlioul doing 
work, two plans may.lie ailopteil. (1.) The steam may he super¬ 
heated before it is admitted to the engine, ,so that (luring expan¬ 
sion it falls to the condition of .saturated steam without con- 
I den.sing. This ])lan has been adojitod in in,any ca.ses, and an 
! economy of 2<> jie.r cent, of the fuel has in some cases resulted 
from .superheatingthe sti*aM. Unfortunately, there are practical 
limits to the aiiioimt of siqierhealiiig which can be adopted. If 
the tenqierature of tlu; steam is more than about 360° or 400“ 
J’’aln'., the lubricants in the cylinder are destroyed, and the wear 
of the cyliiuler liecoiiies ii siTious evil. At the high pre.ssure at 
wbicli .steam is now commonly worked, the temjierature is 
already so liigb that very little margin is left for snjierheating. 
Hence, superbeaters xvliicli a few years ago were very extensively 
adopti'd are now but seUloiu em])loy(;d. (2.) The second plan 
of preventing condensation is to surround the cylinder with a 
steam jacket, or a casing to which steam i.s admitted direct from 
the boiler. By this nieaiis heat is commimicuted to the steam 
during its expansion, and thus condensation is prevented. Steam 
jackets, which for a long period were only adojitcd in Cornish 
pumping-engines, arc now almo.st uiiii ersallv employed in the 
best engines, and they increase very materially the efficiency of 
the engine. They may he said to lu; almost essential if the 
steam is exiianded more than about three times. Sometimes 
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only the sides of the cylinder are jacketed, hut usually both 
the sides and the ends. In a few' cases steam has also been ad¬ 
mitted into the l)ody of the piston, but this, though desirable, 
involves ratlier complicated arrangements. 

LIQUEUllS. Tlie liqueur, or cordial, is a stimulant drink, 
consisting of weak spirit sweetened and flavoured with some 
essential oil, added as such, or extracted from aromatic sub¬ 
stances that contain it. As used in England, liejueurs are a mere 
incident of a costly repast; but on the Continent, and especially 
in France, they are largely in nse as stimulants; and one of 
them. Absinthe^ is believed to be so generally used as to become 
extremely deleterious, and to merit the attention of the legis¬ 
lature. This liqueur derives its name from the absinthium, or 
wormwood, which forms its chief flavouring ingredient. It is ]jro- 
l)ared as follows :—The. tops of tlm Ahdnthimn viifjus(4 jwunds), 
the tops of Ahdnthiuvi minus ('2 pounds) ; anrieiivrt root, calamus 
aroinaticus, Chinese aniseed, and latves oj JHttauy of Crete (each 
15 grains), are macerated for 10 days in 4 gallons of In-andy or 
spirit at 12 under ju’oof, Oiu*. gallon of water is then ad<led, 
and 4 gallons are distilled off at a gentle heat, in which arc dis- 
solv’ed 2 pounds of white Lsugar. This .stimulant coiii|)oiiik1, 
even wdieu made after this or sonu! siiiiil.'ir receipt, could not be 
taken fre(piently and in large (jiiantity without ill cou.sc(iiieucc.s ; 
])iitit lias been shown that tliLs liqueur, commanding as it does 
a high jirice, is very subj(;ct to adulteration, and by additions 
that arc not so harmless as those j\ist enumoraled. The most 
recent adulteration dotectiid by the French cliemi.ils is by anti¬ 
mony. The ‘ Lancet’ for January 4,1873, refers to au analysis 
lately made at the Conservatoire des Arts, re,suiting in the dis¬ 
covery of a large pro]>OTtion of antimony—a chronic poison of 
great virulence, irritating the stomach and ])owels, ami cau.sing 
great nervous depnissioii. It was the poison first given by P{dm<'r 
to his victim, to prepare the way for more deadly drugs, and it 
has been given with the same wicked intent by olbt'rs. The 
ahsiufhe,m taken by the French, is a green Ihpiid, turning while 
when diluted with water, in which form it i.s usually .sipped with 
an accompiininient of sweet biscuit or cake. 

For an account of the manufacture and composition of the 
hirge number of these licpiids made in dilferent ])art.s of the 
world, and of the precautions needed to in.surc sncce-ss, con.sult 
Cooley’s ‘ ( Vclopredia of Practical Keceipts.’ 

LIQUID AND GASIilOUS STATES, CONTINUITY OF. 
Ill 1822 M. Cagniard <l(j la Tour obsei've<l that certain lj(puds, 
such as ether, alcohol, and water, when heate.d in scaled glass 
liihes became apparently reduced to vapour in a space from 
twice to four times the original volume ol the li<pii<l. In 1823, 
Faraday, by the aid of pressure alone, li(|uilied several gases. 
Somewliat later, Thilorier obtained carbonic acid in the .solid 
form, and noticed that the co-efficient of expansion of the liiiuhl 
for licai is greater ihtan that of any aeriform body. In 1845, 
Faraday greatly extended our knoAvledge of the ellects of cold 
and jircssurc on gases, llegnault show'ed flu! absolute change of 
volume in a few gase.s under a jiressurc of twenty atmospheres. 
Nuttercr worked up to the enonnoiis jiressuri' of 2700 atmos¬ 
pheres. In 18(>T, Andrews submitted oxygen, hydrogen, nitro¬ 
gen, carbonic oxide, and nitric, oxide to greater pressures than 
had ])revioiisly been used in glass tubes, under the ve.ry low 
temperature of tlie carbonic acid and ether bath as used by 
Faraday. Nonti of the.se ga.ses showed niiy aji}H‘arancA- of lique¬ 
faction, although reduced to le-ss than l-hUOtb of their onlinary 
AAilume. On partially liqm.'fying carbonic acid by pre.s.sure, and 
gradually raising the temperature to 88” F., tin; siu face of de¬ 
marcation between the liquid and the gas became fainter, lost 
its curvature, and at leiigtli di.sappeared. Tlie space was then 
occujiied by a homogeneous fluiil, which exhibited, when the 
iresBiirc was suddenly diminished or the temperature, sliglilly 
owered, a peculiar iip]icarance of moving or llickcring stria; 
throughout its entire mass. Above 88” t here was no apparent 
liqiielaction of carbonic acid, or separation into two distinct 
forms of matter, even under a pimsure of 300 or 400 atmospheres. 
Nitrous oxide gave analogous results. 

In the Bakerioii lecture for 180p, Dr. Andrew's laid before the 
Eoyal Society a continuation of liis researches on this interesting 
hut dillicult inquiry Pliil. Trans.’ vol. 160, p. 576). The temper¬ 
ature at which carbonic acid ceases to liquefy hy pressure is 
termed the critical point, and occurs at 30”‘92 C. Although 
liquefaction does not occur at temperatures a little above this, a 
very great change of density is produced hy slight alterations 
in pressure, and the flickenug movements just referred to ore 
very evident. At 13” •! C, and under a pressure of 48'80 at¬ 
mospheres, carbonic acid, now just on the point of liquelying, is 


reduced to gfj.g of the volume it occupied under one atmosphere. 
A slight increase of pressure, amounting to l-20th of on atmo¬ 
sphere must be applied to condense the first half of the liquid 
in consequence of the presence of a trace of air (I-IOOO part) in 
tlic carbonic acid. After liquefaction, the volume of the car¬ 
bonic acid, already reduced to about l-470th of its original 
volume, continues to diminish as the pressure augments, and at 
a much greater rate than in the case of ordinary liquids. Similar 
results were obtained at tlie temperature of 21‘’*6, At 31®'1, or 
0”*2 above the critical point, the volume diminished steadily up 
to 74 atmospheres, after which, a rapid but not, as in the case 
of Ihmefaction, abrupt fall occurred, and the volume was di- 
miiiiHlied to one half hy an additional pressure of less than 
tw’o atmospheres. Under 75*4 atmospheres, the carbonic acid 
w'as reduced to 1-311th of its origimil volume under one atmo- 
aplieiv, beyond W'liich it yielded very slowly to pressure. Dur¬ 
ing the stage of rapid contraction there was no evidence of 
lii|uefacti()u having occurred, or of two conditions of matter 
1 adiig present in the tube. Similar results were obtained at 32®'5, 
and at 35“'.5; but the rajiid fall became le.ss marked as the temper¬ 
ature w'as higlier. Tlx*, exiierimcnts at 35°'5 W'vre carried as far as 
J07 utmosplieres, when the volume of carbonic acid wa.s almost 
the. same as that which it sliinild have occupied if it had been 
derived directly from liijuid carbonic acid, according to the law 
of the expansion of that body for heat. The experiments at 
4cS”*l were extended from 62 (5 to 109*4 atmospheres. The rapid 
full exhildted at lower temperatures almost, if not altogether, 
disappeared, and the curve that represents the changes of volume 
approximates closely to that of a gas following the law of 
Mariotte. The. iliminntion of volume is at the same lime much 
greater than if that law held gtjod. At higher pressure.s, the 
carbonic acid ](nsse.s w’itliout breach of c.ontinuify from wliat is 
generally regardetd as the gaseous to wdiat is, in like manner, 
generally regardc.d as the li(inid slati*. It is concluded that the 
gaseous anil liquid statcis are only W'idely 8e])aratcd forms of the 
same condition of matter, .'ind may be made to pass into one 
aiiollier by a series of gradations so gentle that the passage shall 
nowhere present any interrn 2 )iion or breach of continuity. From 
carbonic ac.id us a ])erfectgas, to carbonic aciilas a perfect liipiid, 
tlie transition may be accoinplished by a continuous process, and 
the gas and tlie liquid are only di,stinct .stages of a long series of 
continuons physical ehanges. It is true that under certain con¬ 
ditions of temperature and pR*.s.snre, carbonic aciil may be in a 
stale of instability, and pass suddenly without change of pres¬ 
sure or tempe.raUu'e, but wdth the evolution of heat, to the condi¬ 
tion which ny the continuous process can only be reached by a 
long and eifeuitous route. As to tlie condition or state of 
carlionic acid wdieiiit jiassos at tcniyieraturcs above 31” from the 
ordinary gaseous state into the liijuid without showing any signs 
of liquefaction, reference is made to the intimate relalions 
between the gascou.s and liquid states of matter. In the abrupt 
change which occurs when the ga-seis are comprcs.sed to a cer¬ 
tain vohune at temjieratnres below the critical point, molecular 
forces are brought into play, w'liich jirodiice a sudden change of 
volume, and during this process, it is ea.sy to di.stinguisli hy 
ojitical characters the carbonic acid wiiicli has collapsed from 
that which has not changed its volume. But when the same 
(diaiige is effected by tlic continuous yirocess, the carbonic acid 
jiasses through conditions wliich lie between the ordinary gaseous 
and the ordinary litiuid states, and which cannot be referred to 
the one slate rather than tii the other. 

Nitrous oxide, hydrochloric acid, ammonia, ether, bi-sulphide 
of carbon, all exhibit critical point.s, when exposed under pres¬ 
sure to the required temperatures. 

Dr. Andrews jiroposes to limit tlie term vapour to gaseous 
bodies at temperatures below their critical points, and 
which, therefore, can he liipiefied by pre.«S8iirc, so that gas 
and liquid may exist in the same vessel in the presence of each 
other. 

For a description of the apparatus employed by Dr. Andrews, 
we must refer to his original ineinoir, and to plate 63, which ac¬ 
companies it. At the meeting of the British Association, Edin¬ 
burgh, 1871, Dr. Andrews showed that in a fine scaled tube con¬ 
taining in one half liquid bromine, and in the other half the 
vapo’or of bromine, gradually heated till the temperature is 
above the critical point, the whole of the bromine becomes quite 
opaque, and the tube appears to be filled with a dark red opaque 
resin. Liquid bromine transmits much less light when heated 
strongly in a sealed tube than in its ordinary state. 

We may also refer to Prof. J. Thomson’s paper (* Proc, of 
Boy, Boc.’ vol xx. p. 1), entitled * Considerations on the abrupt 
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change at hoiling or condenBing in reference to the continuity 
of the fluid state of matter.' 

LIQUIDS, DIFFUSION OF. The chief phenomena and laws 
of liquid diffusion are stated under Diffusion, E. C. vnl. iii. 
col. 628, and some of tlie more important practical applications 
under Dialysis, E. C. S. col. 748, while the subject ol Gaseous 
Di^ion is treated of under Gases, E. C. S. col. 1111. In the 
article Diffusion in the Cyclopcedia reference was made to 
Prof. Graham’s Memoir in the * Phil. Trans.’ for 1850. We must 
now refer to another Memoir in the ‘Phil. Trans.’ for 18(52, and 
also to the contributions of Fick (‘Phil. Mag,’ 4th Bcric.s, vol. x. 
p. 30); Simmler and Wilde (‘ Pogg. Ann.,’ vol. c. p. 217) ; and 
Bcilstein (JAnn. Chem. Phur.,’ vol. xcix. p. 165). Instead of 
using a diffusion jar with a contracted opening, a perfectly cylin¬ 
drical^ one was employed whereby tbe calculations were much 
simplified ; and instead of placing it at the hottom of the water 
jar, it was supported on a stand with its mouth just below the 
surface of the water. Under these conditions the sidt in dif¬ 
fusing out flows over the aides of tbe cylinder and falls to th(‘ 
bottom, leaving an atmosphere f)f pure water above. Giuliani 
adopted apian of thi.s kind in his later n‘.searches. In making 
an e.xpcriment ^^,ths of a litre of water were put into the jar, and 
then j^gth of a litre of the liquid to he dillused was carefully con¬ 
veyed to the bottom of the jar by means of a fine pipette. The 
fluid column then measured 127 m.in. (5 inches) in height. 
Five or six minutes were employed in enqitying the pipette at 
the hottom of the jar, and there wa.s scan-ely any diHtiirbaiice of 
the water above, as was evident by colouring the licpiid in the 
pipette. After a certain time, at a nearly constant leuijierature, 
the diffusion was interrupted by slowly’dniwing otf the licpiid 
from the top by means of a small syphon iu portions of 50 
cubic c.rn., or Jjth of the whohi volume. The ojicn end of the 
short limb of tJie syphon was kei>t in (.‘ontact with the surface of 
the liquid in the jar, and tlu‘ portion of liipiid drawn olf was 
received in a gi-adualed measure. J3y evaporating each fraction 
sejiarately the amount of salt which had risen into e(|ual sec¬ 
tions of the liquid column was know'll. One advantage of the 
method is that it gives the means of asci'i-taining the ab.solute 
rate or velocity of ditliision, or the distance a salt travels per 
second, an important point in physiological idieiioiiiena. 

It -was sliowm under Diffusion, that in s<dutioiis of equal 
strength difl’ereiit salts dilliise nneipially iu eipial times, and 
that the rate of dilfiisidii increases with the teinjierature. 
Later experiiucnts show'’ that diffusion increases at a somewhat 
liigher rate than the tciiineraturiq and tliat the more highly dif- 
iusive the sub.stanci? the less does it gain in diffusiveness by rate 
of tenipcrature. Equi-diff’u.sii’e sub8taiice.s are poiiite<l out, co¬ 
inciding ill niaiiy cases w'ith the iaoinorphous groiqm, the same 
rate ot dilfiision being exhibited by hydrochloric, hydrobroniic, 
and hydriodic acid for example. It has been sliown that the 
squares ol the times of equal ui/l'usion of gases are to one aiiotlier 
in the ratio of their densitic.s, and that the molecules of several 
salts in solution have densities which are to one another as the 
squares of the time.s of eipial diifnsion. For example, the. solu¬ 
tion-densities of sulphate, nitrate, and hydrate of i»otus.sium .are 
to one another us the squares of the numhers 4, 2, niul 1. The 
phenomena of liquid diffusion are best exhibited by weak solu- 
lion.s, the effect of concentration being to disturb the re.sult.s 
already obtained. In dilute solutions, a salt diffuses into the 
solution of another salt with nearly the same velocity us into 
pure water; the presence of 4 per cc.nt. of sulphate of sodium 
reduced the diffusion of carbonate of sodium by only i of the 
xyhole. But the rate of diffusion is much affected vviieii the 
liquid atmosphere already contains a portion of the diffusing 
salt. The velocity with which a soluble salt diffuses into a 
weaker solution is probably proportioned to the difference of 
concentration between two contiguous strata. Beilstciii infers, 
however, that the increase is in a somewhat greater ratio. 

Borne of the more recent diffusion co-efficients, taking chloride 
of potassium for unity for 4 per cent, solutions at 6®C, are thus 
given by Beilstein 

Chloride of potassium .... 1-0000 
Nitrate of notassium . , , , 0-9487 

Chloride 01 sodium. 0-8337 

Bichromate of potassium . . . 0*7543 
Carbonate of potassium . . . 0*7371 
Sulphate of potassium . . , . 0'Cii87 
Carbonate of sodium .... 0*0430 
Sulphate of sodium .... 0*5369 
Sulphate of magnesium . . , 0*3587 
Sulphate of copper. 0*3440 


surfaces of membranes lining cavities, e.ff., L. anmii, tlie fluid of 
the cavity of the amnios in which the foetus floats. 

litharge ILeap, Manufacture of, E, C. vol, v. col. 
151]. 

LITHIASIS (from a stone), a term for the gravel or 
stone in the urinary organs. 

LITHOFRACTEITR [Nitro Glycerin, E. C. S.]. 

LIVER-SPOTS, a synonym of the pUyriasu rersicoior, or 
chlonsnM— a coloured rash on the skin. 

LIVERY, from the French livrrr^ to deliver, but its immediate 
form ajineiirs to be. merely the. English spelling of the French 
livree, which is identical 'w'ith it in meaning. In its original 
signification, livery was the allowance in food and clothing made 
to the members ot a lions<;hold,or personal retuine.i’s, in acknow¬ 
ledgment or recomiieiise of their services. Tlu> terms livery of 
meat and livery of drink long continued to be given to tbe. 
inc.-it and drink served out in great bouses at regular liours. 
Spensi r (‘View of tlie. State of Irelaml,’15JH),) makes Ireneus 
say, “ W'liat livery is, we by common use in England know well 
eiioiigb ; namclv, that it is an allowance of horse-meat, as they 
commonly use the w'oid in stabling, as to keep 1101*868 at livery ; 
the wbicli word, I guess, is derived of livering or delivering forth 
their nightly food. So in great houses the lively is said to he 
served np for all night ; that is, their evening’s allowance lor 
drink. And livery is also called the iqqicr W'ce.il which a serving 
man weareth ; so called (as I suppose) for that it was delivered 
and taken from him at jdcasure. ’ The livery clothes which tlie 
fendiil lord.s gave, their servants w'ere alike in colour and fashion, 
and no doubt ut a very eaily date such a nobleman’s servants 
Were ilistiiignislied by llieir particuhu: uniform, or at least by 
their badge. jP.AiKiR, E. U. S.J. The giving of coinplimentaiy 
livery of cloth to tenants, retaini'is, an<l followers, and all who 
were willing to hold tlieniselvcs reiuly to support the honour 
and^ niuintaiu the rjuarrel of tht% heads of tlie great feudal 
fttiiiilie.s, gre.w at leiiglli to such an excess as to call forth a series 
of acts and royal proclamations in restriction of the custom. TJiu 
JSt, Richard Jl., one of the earlier of those statutes, after i*e- 
ferring to former statutes and ordinances made for tlie reiu’essioii 
of the disorder, and setting IbrtJi Unit “ divei-s persons of small 
gaiyison of land or ri'iit, or other possessions, do make great 
rotinno of jieojile, as well of esquires as of others, in many parts 
of the realm, giving to them hats and other liviuy of one sute by 
year, taking again towards them the viiloure of tlio same livery, 
or iiercttse the double valoure, by such e.oveniint and assurance, 


i/iKiu iiuui iiciiccjuitil iHi hucu iivcijf oc givoii tu Hiiy JliUil lor 

nniintcuance of (/narrels, nor other confederacies, upon pain of 
impriaonment and grievous forfeiture to tbe king.” The custom, 
liowever, uus very far from being abolished, and fresh enact¬ 
ments continued to he made against it down to the 19th Henry 
ATI., by w'liich a fine of a hiiiidrcd shillings ])er month was iii"- 
flicted lor liveries, tokens, badgea, or signs, on both retainer and 
retained; and this king is said to Jiave looked keenly after tlie 
due amercement of the fine.B. By the reign of Elizabeth, how¬ 
ever, as we. have seen, the livery of cloth Jiad come to lie 
understood as mainly “ the upper weed which a serving-raan 
weareth.” 

Ill the laws just referred to for the restriction of livery, ex¬ 
ception was in many instances made of “ the gilds and iVaterai- 
ties, and also the people of mysteries of cities and boroughs, 
that be founded or oi*dained to a good intent or purpose.” ’Trade 
guilds or companies, like other fraternities, very early adopted a 
distinctive livery of company, consisting not merely as now oi‘ a 
gown or robe, but of a badge or cognisance, which probably was 
given to servants and apprentices, ns well as to the brethren of 
the guild. Every freeman and ofiicer of the City of London was, 
however, expressly prohibited by a bye-law of the city (1406), 
from taking “ the livery of any great man on pain of losing his 
freedom and office.” But the robe or gown was the recognised 
livery of tlie guild, and the members who had received it were 
from a very early date, known as the liverymen (or livery) of 
the company, and became the elective body of the Corporation 
of London, it having been ruled by act of the Common Council 
as early as 1476 that the election of mayor and sheriffs was to 
be in the aldermen, common council, and liverymen of the Cor¬ 
poration of the Oity of London, and so it remains to the jiresent 
day. Down to the lleform Act of 1832 the election of members of 
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Parliamuut for tlio city of Loudon was, in like manner, vested in 
the livery. 

The livery in a city c-oiiipany is obtained by birth (as bem<>- the 
son of a liverynuinj, or t)y apprenticeship to a liveryman ; in 
each case, however, a fixed sum—varyiii;,' in uniount according 
to liie status of the company—lias to be paid on udmissiou to 
the livery. It may also be obtained by one who is not by birth 
or apprenticeship a member of the company, upon the jiayment 
of a certain sum, or by honorary ^'rant (CoMrANir^s or Guri.DS, 
E. C. vol. iii. col. 9bJ, 

The legal phrase, JArri ij of scinin, points to t.h(! derivation of the 
word from/orw'; livery of seisin iK-ing delivery of possession 
[Seisin, E. C. vol. vii. cid. 4;j()J. 

LIVIDITY (from Itvar, a livid colour). This name is given 
to the dusky blue colmir imparteil to the skin in i onge>lion from 
feeble circulation: also to the subsidence of the blood to the 
loAV-lying parts of the corpse. Tliis is the. cadaveric, lividily of 
writers on Forensic medicine. 

LOCAL BOARDS OF IlKAl/ril [Prnur llcAi.rif, E. S.J. 

LOCAL GOVERN.AJENT ACT [rntuc JlKAi/ni, E. C. S.]. 
LOCAL GOVERNMENT BOARD IBumac Heaj.tii, 
E C S 1 

LOCAL GOVERNAIENT (IRELAND) [Prm.u* ITi.alth, 
E. C. S.]. 

LOCAL GOVERNMENT (SCOTLAND) rPiimu' nr.:Aj;ni, 
E. a S.]. 

LOCHIA (from Aoxtio, cLild-birtb), the discharges that 
follow child-bivtli. 

LOCK, CANAlj. [(JanaIj, E. (\ vel. li. cnl. .'ll;’,,] 

LOCK, GUN. [Anns, E. ('. vul. i. col. .''i:?;); Gin, E. C. 
vol. iv. col. 552; Rii’Li';, E. C. vel. vii. ctd. sb ; Riaoia kus, 
E. C. vol. vii. col. or) ; Gi’N MANll’ACTrilK, E. (J. S. col. J2(M). I 
Nearly all the railitaiy gun-Jocks for the British army, ami the 
grealer part of tJrose for' sjairling guns ai'c made in the Bir¬ 
mingham district. All the elaboiate rilles of the jaesent, day — 
such as the Eiitield, .Snider, Marliiii-lli'niy, AVestley Bichards, 
AVhitwortli, Cdiussepol, Needle Gun, &c, -liave locks peculiar to 
themselves. [Aiimk, BnoKcii-noAiMNd, E. C. S. col. I.')l, j 

LOCKED-JAAV, rigid spasms of tlic mu:<'les that close the 
inoiilh [Tetanuh, E. (\ vol, viii, col, JGt)l, 

LOCKS AND KEYS. ' riiis maiinlactuir* is carried on 
mostly at AVolverhampton, AVillenliall, AA'alsall, AWalneslield, 
and other towns ami villages in the ‘ Black Country ’ of South 
Staffordshire. In tlie yeai* 1800, about (iOOO men and boysw'ere 
employed in making :i*2,(K)0 <lozens of locks every week ; but by 
1872 the numbers had hugely increased. The trade is rniK'h 
subdivided and classified, both locally and technically. 

Tt is nniiecessary to trace the almost endless series of iiiveii- 
tioriH relating to the irilerror' rnechanism of locks, intendeil to 
render them inviolable. The Bramahs, Aliliiers, Clmbbs, 
Hobbs, &c. [Lock, E, C. vol. v. col. ;J17J still continue each to 
claim precedence over the others. ]\Iucli exeiteiiient was caused 
ill ISbT), among the luck-maki'is and iJie jniblic, l)y the luirgla' 
rious opening of one of Milner’s hesfc and .strongest .sjifes, at. a 
jew'eller’s shop in Coniliili ; and many sugge.steil imjuoveiiu'nls 
re.sulted—ratliei', however’, in the safes themselves Ilian in tlie 
locks wliicli fa.stencd tUeni. The rciiiarkahli; competitive liial, 
too, which took place during tlie I’aris Exhibition of J8(57, re¬ 
lated to safes in their entirety. 

Mr. Feiiby, in 18(58, read a jiapci' before the Iri.stitution of 
Mechanical Engineers, in which he pointed out two sources of 
insecurity in most existing Jocks ; vi/.., (l)uccess can be obtained 
through the key-hole, whereby a series of atteiu])ts may be made, 
to pick the lock ; and (2) tlieze i.s a possibility of repeating the 
trials with a false key, which could be gradually altered in shape 
after each trial, until at length it may have a chance of pick¬ 
ing the luck. Mr. Feiiby piopo.ses to obviate these defects by 
making the key in two jiarls, the hit and the stein. To nnlasten 
the lock, the bit is thru,‘it into a second or subsidiary key-hole 
w'here it enters a radial slot in a solid rotary cylinder. Tlie stem 
is then put into the principal key-hole, and made to turn the 
cylinder round ; the bit turns round with it, and is at the same 
time pushed outwards along the radial slot by a cam. The bit, 
thus cou.sed to protrude from the surface of the cylinder, acts 
upon the level's of the lock ; the bolt is withdrawn, and the bit 
falls into a receptacle. The first or smaller keyhole is closed by 
this action, the slot beings moved round away from it. The 
larger keyhole is simply a blind socket with jiarallel sides, Avitli- 
out any communication W'ith the irrteiior of the lock. If the 
lock be tried with a false bit, the bit wiU either not act at all, or 
will full into the receptacle, and must be recovered before the 


door can be locked again. Any degree of intricacy may be 
given to the bit, by accurately cut steps; but the principle relied 
upon for security is that of having two keys, widely different in 
their functions. 

LOCOMOTIVE [Railway, E. C. vol. vi. col. .022]. 

LOCO.AIOTOR ATAXY, n disea.se consisting in a loss of the 
co-onlinating power of the muscles of the leg, sometimes ex¬ 
tending to the arms. It consists, as the name iiiijilies, in a wiuit 
of guidance rather than of .strength ; hut is generally attended 
by impaired sensibility of the skin, and slow wasting of the 
Jimb.s. In some wises there i.s impaired mental power, with 
<lefective sight and hearing. It is nearly the same disease 
as the dorsalu, or spinal wasting, of' the older W'l’iters ; 
and, in .‘foiiie cases, acknowledges early sexual exces.ses as its 
cause. 

LOCUST AN'OOD, belonging to tlio Eohhiia pseud acacia, is 
obtained eliiefly from North Anunica. The tree .sometimes 
attains a height of 70 feet, with a trunk 4 feet in diameter. The 
u«»(id i.s much u.‘^e^l for tiviuiils, and in America for stakes, and 
j)aIingsor ivooden rail-s, [Roijjnia, E. Nat. Hist. Div., vol. 
iii. col. (512.] 

LODE, in mining, ii fi.ssure in a ruck, more usually vertical 
than horizontal, filled with metal, (piartz, carbonate of lime, or 
Mime substance different from tlu'. I'ock itsidf. For the mode of 
exploring ami working metalliferous lodes, see. MiNiNO, E. 
vol. v. eol. (570. 

LtdDGER FRANCTTTSE. The pariiamc-ntary franebise for 
luirouglis Avas conferred by Ibe Representation of tlie People 
.Act, 18(57 (;{«» & ;;l \’ict. c. 102, s. -J), on all male lodger,-t of 
lull age, occupying in tlic same boiougli s(‘]taralely and as sole 
tenant for tin* twelve iiioiitlis ]ii'ecediiig tlie last day of .luly in 
an\ year the same lodgings, having part of one and the same 
ilwelling-liouse, and of a clear yeaiJ\ laliie, if let unfmiii,she(l, 
<if ten jionmls or n])Avar'd.s. 

It i.^i a condition of smdi franchise that it shall be claimed 
anew A car by year before Ibe MAising barri.ster. The con.se- 
(|ueiice is that very feAV lodgers are iiiioii the parliamentary lists, 
not more, in cases of manufacturing loAvns of 100,000 iiiliahi- 
tuiibs, for instance, in flu* iiorth-cfisl of England, than six or 
.si'Ven voters. 

L(.)I)GKKiS’ GOODS PROTEtmON ACT. An evil of a 
very outrageous descrijitioii, wliich had been perinitted, indeed 
jicr])elrated, Avitli tlie direct .sanction of tlu'law, Avas at lengtli, 
jii 1871, remedied by the legi,sJatuie. The evil Avas llii.s. If a 
superior landlord distrained for rc'iit in ari'cars ujion tlie goods 
found ill the bouse, lie. might sweeii off everything and sell it, 
although the goods in (jue.stiun miglit not heioiig to liis leiinnl, 
but to a .sub-tenant, nolAvitlistandiiig such sub-tenant had I'Ogii- 
liirly paid his rent to his immediate Jamllord, and lii.s rent wii.s 
not then at all in arrear. 1'lie only remedy of the snb-teiuint. 
in tliat ease foi’ the 1o.sh o! Ids good.s avus that, he might siuj hi.s 
immeiliate landlord, Avho, by the very fact of Ids rent being in 
airear and disti'ained for, apjiears to be insolvent. As tlie 
pi'eambJe of the statute .states there n.snally Avas in such aca.se 
great lo.s.s, tliereahvays Ava.s great injustice. 

In the case of .such a distress by a superior landlord, tlie 
statide 134 & ;j.5 \'ict. c. 79 ])rovides that “the. lodger may .seiue 
sucli .Mijierior laiidlonl, or tlu; haililf, or other jieuson einjiloyed 
hy him, to hwy such distie.ss Avrlli a (leclaration in Avriting iinide 
h’v such lodger, setting foi’t.h that such immediate tenant has 
no right of pr-operty or benelieial interc.st in the furniture, 
goods, wr cliattel.s so distrained, or threatened to be distraineil 
upon, and that such fur'uiture, goods, or chattels are the pro- 
jierty, or in the luAvful po.sse.s,sion, ol‘ such lodger, and al.so sel¬ 
ling forth whether any and Avliat rent i.s due, and for what 
jiei'iod, from such lodger to his immediate landlord, tuid such 
lodger may pay to the superior landlord, or to the bailiff, or 
other person empJoyctl by him as .■ifore.said, the rent, if any, so 
due as last afore.saul, or so much thereof as sliall be sufficient to 
discharge the claim of such 8u})(;rior l.audlord. And to such de- 
cliantion shall be annexeil a correct inventory, subscribed by the 
lodg<;r, of the fiirnititre, goods, and chattels, referred to in the 
declaration; and if any lodger shall make or subscribe such 
declaration and inventory, knowing the same or either of them 
to be untme in any material particular, he shall he deemed 
guilty of a misdernranour.” 

If the landlord, notwithstanding such proceedings of the 
lodger, shall go on Avitli the distress, he is to be deemed guilty 
of an illegal distress, and liable to an action at law at the suit 
of the lodger; and the lodger may meanwhile apply for the 
restoration of his' goods, and the magistrate or two justices arc 
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empowered to make siicli onler iii the caae as to him or them 
shall seem proper. 

^ Any such payment of rent in arrear by the lodger, as is sanc¬ 
tioned by the statute, to the superior landlord, is declped to be 
a valid payment of the same amount of rent to his immediate 
landlord. 

LODGING-HOUSES FOR THE LABOURING CLASSE.S. 
Whereas it is desirable for the health, comfort, and welfare of 
the inhabitants of towns and. populous districts to encourage the 
establishment therein of oi-dcred lodging-houses for the 
labouring classes ; it is, therefore, enacted by tlui M & 15 Viet, 
c. 34, called The Labouring (classes Lodging-IIonsos Act, 1851, 
that the said statute may be adojjted by any incor 2 H)nite<l 
borough in England or by the local board of health of any 
district within its jurisdiction or by any i)arish. U 2 >on such 
ado 2 )tion the local authoritv is enipowertM) to raise money and to 
a 2 >point commissioners for the various 2 »ui‘poses of tin* statute, 
and also to a 2 )pro 2 iriate, ])urchase, or rent lands, with a view t«» 
the building ol lodging-ln)U8(;s tliereoii. The eoinmissioners art; 
empowered to build lodgiiig-liuuses for the labouring classes, or 
to purchase or lease such lodging-houses as are idready in exist¬ 
ence. The nmnagement, regulation, ami conli'ol of the lodging- j 
houses established under this Act, are, subject to the 2 »rovisions 
thereof, to be vested in and exercised by the town council, or 
the local board, or the ])arisb exnnmissioners res])ectively, who 
are empowered severally from time to time to make, att«*r, repeal, 
and enforee bye-laws for the management, use, and regulation of 
siicli lodging-houst'H, and of the teminls and oecupieis tlu rroi, 
and for determining from time to time the charges for the 
tenancy or nc(iU 2 )atioii of the same. 

Any penson who, or Avhos(> wile, or husband, at any time while, 
such per.s(ui is a tenant or oeeiiider of any sue.h h»lgiiig-hous<* (»r 
any part thereof receives any jtarochial relief other than such 
relief us may he granted on account only of accident or U-iii- 
lorary illness, shall ihercujmn be diB< 2 ualiried for continuing to 
.)e such tenant or occui)i(;r. 

Every lodging-house established under this Act, if situate 
within the district of a local board of health, is t<> be at all 
times 01)011 to the. ins]H!clion of tlu; board and of the oHiceis 
thereof from time to time authorised for that ]>ur)»oKt*. 

Common Lndtii)uj-Hou.,t’.)i. It appeared to the liritisb Parlia¬ 
ment in 1851 that it would teixl greatly to the comfort and 
welfare of many of Her ^Majesty’s 2 ioorer .subjects if ]»rovisit»n 
were made for the w’ell-orderiiig of common lodging-lioirses, and 
tiierelbre it was enacted in that yi'ar, l>y the 1 1 & 15 Viet. c. il8, 
and again in 1853, by the 1(5 (“t 17 Viet. c. 41, that within the 
metropolitan district, and witliiii the <listrict of every local 
board of lieulth, and within every borough and every <listrict 
under any im 2 iroveim!iit act there .sliould be formed and kept a 
register of all common bslging-lioiises within sueli di.strict or 
borough Tcsjicctively, de.seribing the. situation of every such 
house and the niiinber of lodgers authorised aciiordiiig l<j these 
acts to be received therein. The autlioiities enijiowe.red to 
carry these statutes into opi'ratioii may rel‘ns(*, to ri'gister us tin* 
keejier of a common lodging-house, any })erson xvho tK)es not 
iroduce a certiticati! of cliaracler signed by three iuhaliitant 
louseliolders of their reap(‘etive parish, who are iatc*d to the 
relief of the 2 >oor in the same pari.sli for jiropert y of the rateable 
value of six 2 iounds or upwards. Until the house is so registered 
it is prohibited to any one to receivi; any lodger therein. 

Tlie keeper of a common lodging-house is reijiiired, when any 
person therein is ill of fever or any infectious or contagious 
disease, to give immediate notice thereof to the jiroper authority, 
and such authority may cause such jiersoii iiiuler lu’oiier UH*dicul 
certificates us to the infectious or contagious nature, of the 
disease, and that the jiatient may he, safely lemovcid, to be re¬ 
moved to an ho 82 )ital oriiitirmary; and for jireventing the .sjiread 
of disease may cause any clothes or bedding iise<l by such 
lierson to be disinfectecl or destroyed, and in case, of destriictiou 
may give the owner thereof such reasonable comjiensation as in 
the circumstances may be advi.sablc. 

Such common lodging-house is to he always accessible to the 
proper olUcer for the purj) 0 .scs of ins 2 ie.ction, and is to be Iho- 
rouglily cleansed in all tlie rooms, j^assages, stairs, llof)rs, win¬ 
dows, doors, walls, ceilings, 23rivies, cess 2 Juol.s, and drain-s thereof, 
as often as shall be required by the 2 )roper otticer, or by any 
regulation or bye-law ; and e 82 )ecially in the first week of Ayinl 
and of October respectively every year, is to be well and sulU- 
ciently lime-washed as to tlie walls and ceilings thereof. 

Considerable powers arc vested in the respective local authori¬ 
ties for the pur 2 ) 0 se of carrying out the iuteiitiou of the Icgis- 


latm-e imder both these statutes, and these power’s are now by 
the Public Health Act, 1872 (35 & 36 Viet. c. 79), transferred 
to the urban sanitary authority constituted under tnat statute. 

LOG, for measuring the speed of ships. The simplest form 
of log in use on shiyiboard is made, of wood, in the form of the 
sector of a circle, and is loaded with lead at its circumference, 
so that if left to itsolf it swims upright in the water, with the 
ayiex at the surface. The log is usually 5 in. or 6 in. long and 
^ in. lliiek. ll, is attached to the log line by two cords, one of 
wliich is fixed to the a])e.v of the sector ])e,riuanently ; the other 
])asHes through a holt', near the ( ircumference, and jweeisely in 
the middle of the witltli of tlu! log. U i.s st iiured hy a wooden 
yieg in such a wa)* that when the log is exposed to the strain of 
Jiauling ill, the peg comes out, tlie lower yiart of the log is re- 
lea.sed, and it floats flat, or nearly so, on the water, offering little 
resistance to being hauletl on board. The line attached to the 
l.»g is maiked at certain equal distances with knots, wliich are 
again subdividctl into tenths, eulliHl fathoms. It is wound on a 
reel, and when it is wished to find the ship’s speed, the log is 
tlirown overboard and a ijuaiitity of line allowed to run off the 
reel, that tlu* log may float clear of tlie shiyi’s wake. This 
yiart of the line is called stray line, and may he in length 
10 or 20 fathoms, and is nuiiked off hy a laece of white 
luiutiiig. When the bunting ])asses over the lyuarter, a lialf- 
miimte saml-glass is turned. When the sand has run down 
the line is sinldonly clu ckol, the ])eg comes out, the log Hunts 
Hat on the water, aud the ullicer leads ulf the number of divi¬ 
sions of the cord which have run out in the half minute. If 
i-ach of tln*si> is the 1-120th yiart of a nautical mile, the number 
which runs (ml in half a minute will be ecpial to the syieed of 
the shi]» in knots ])er hour. 

’I’liis is r.itlier a I'ough iiu'thod of deLurmiiiiug the speed of 
the ship, bccau.se the late at wliich the sand runs down is 
alfected liy the motion of the shi]), and more especially bc^cause 
the log .sli[).s ill the xvater instead of remaining stationary. 

A log ill which the water impinges on inclined blades like 
tho.se of a screw jiropeller, and causes them to turn, was ex¬ 
perimented upon by Snicatoii in 1751. In 1(S34, Masacy jiateiited 
a screw-log which, in a .somewhat iniyiroved form, is still in 
luuch favour, especially in America. In one form it consists of 
two parts, the rotator and the, rcgi.stcriiig iqiyiaratiis. The former 
consists of a light brass tube carrying tliree or niuru spiral blade.s 
or vanes. This rotut(»r is ni*aily of the density of water. The 
ivgistering ap])umtus is contained in a box .fitted with vanes so 
set iv to tend to jiruvent rotation. It contains an ordinary 
counting ayiyiaratus, by which the iiunibev of rotations of the 
rotator are registered. '^Plie rotator is connected to the register¬ 
ing apparatus by a .short l(*ngtli of manilla rope. In using tliis 
latent Jog, the liauds an*, set at zero, and the log i.s liove over- 
Hiard, attached to a line 10 or 2t) fatliums long. Alter a known 
number of niiiiuU's or liour.s, the big i.s hauled on board and tlie 
number of rotations <4' the rotator are a.scerluined. The gradu¬ 
ation is such that tin*, number of knots travelled by the ship 
is read olf, aud this di\’ided by the time gives the syiecd of 
the .shi|i. In J\Iassey’s I'rictioiiless log tlie rotator and registering 
a]( 2 )aiatus are in oiiii ]»iece. Walker’s liaryioon log is similar to 
Mas.sey’s frictionless log. Erieiurs log has a small yiaddle-wheel 
to drive the registering ajqdiratns instead of a screw jn'ojiellei'. 
The olqectious to the.se I'oinis of log are (1), that the friction of 
the, recording apjiaratiis cannot always remain the same, and it 
it varies, the distaina; which coiie.siioiids to a given number ol 
revolutions of tho rotator will vary. The graduation of tin* 
registering aj»])aratn.s will therefore be inaccurate in the changed 
conditions. (2.) Any accidental liendiiig of the vanes of tlie 
log w'ill in a similar way ri'iider it inaccurate. (3.) It is not 
certain, and, indeed, it is imyirobable, tliat the number of rota¬ 
tions coiTe.syioudiug to a gi\on distance is constant at different 
s 2 )eed.s. lienee the ytatent log is at best only an ayiproximate 
instrument for recording the ilislance traversed by a ship or its 
speed. In syiite of its ingenious construction and the conqiura- 
tive yjerfectioii due to exyxtrieiice in its manufacture, it is still 
less trusted than the older mode of determining the ship’s syieed. 

Under the name of Berthon’s log, there has lately been iiitro- 
duced an entirely different instrument, wliicli, in principle, is 
free from tho objections to the instruments previously described. 
This log gives the speed of the ship directly by a sbigle ohsciva- 
tiou, and without the need of any time obseiwation. In priit- 
ci 2 ?le the Bertlion log is an ingenious a 2 )plication of the old and 
well-known hydraulic velocity measurer, the Pitot tube. If a 
small bent tube is immersed in a current of water moving with 
a velocity, v, and ]ilaced with the plane of its orifice perpendi- 
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calftr to the curreht, then the water in the tube will rise above 
the level of the water outside, by a height, h, which is propor¬ 
tional to the square of the velocity, v. Apart from the 
effect of the disturbance of the water by the presence of the 
tube, 



or conversely, if ^c measure the height, h, in feet, 

V *» y/iiy>h. 

On the contrary, if the tube is placed with the plane of its 
orifiw parallel to the current, then the water in tlie tube rises 
sensibly to the same level as the water outside, and no higher. 
In order, however, that this may be true, the tube must be 
small and bent, so that the orifice is at a distance from the 
vertical part of the tube. Tliis secures tliat the fluid in the 
neigbourhood of the orifice is little dcdlected by the j^sence of 
the tube. If two sucli tubes were allowed to jmiject below the 
bottom of a ship, and on(^ were j>lfi(!e<l witli the orifice pointing 
directly forwanl, and tlie other witli the orifice jtoiniing trans¬ 
versely to the direction of molioii, the water would rise to a 
different level in the two tubes, and the difference of level M'ould 
be proportional to the sijuare of the velocity. The speed of the 
ship could be thus nacerlaiued by a single observation. Now, 
Mr. Berthon’s log is coiislructed in this way, hut with the fol¬ 
lowing ingenious modifications which render the instrument a 
really practical device : a 0 ar(! two cylindrical tubes with sniall 
apertures, which pass through the keel of the shi]). One aperture 
is pointed directly forwards, the other is in a position wdiich will 
be described presently. At c and tf are placed two small air 
vessels which diminish the oscillations of the water in the tubes. 
The tubes arc connocled by a bent part, e, /, //, in which is 
placed a ijuautity of mercury, lii coiiseciuence of tlie different 
positions of the two orifices at a and b relatively to the direction 
of motion of the ship, the pressure! in tlie tube a is greater than 
that in h. This difference of jmsssure causes the mercury to 
stand at a higher level in one unn ol‘ the bent tube iliaii in the 
other, and the diflereucc of levid, c f/, is proiKirtional to the 
squiue of the velocity of the water relatively to the slii]), or of 
the ship’s speed relatively to the water. 

In adopting orifices in a vertical cylindrical pipe, Mr. Jlertlioi 
requires to deterriiiiie the inikienc.ii of the deviation of llu 
lii^uid ]iu8sing the pipes on tlie, pressure against the oiilices 
He has found, by experiment, that when tluiuxis of an orifice ii; 
a cylindrical surface makes an angle of 411“ with the direcitioi 
of motion of the thud relatively to the tulle, that the pressun 
in the tube is simply the hydrostatic pressure due to the deptl 
of the orifice below the surface of Iht! water, and this appear 
to be true at all speeds. Hence he chooses this position for tin 
orifice in the tube h. 

In practice the two tubes, a and h, arc united into a singl 
coniiiound tube. Tlie bent part, e, /, (j, may be placed in an, 
part of the ship. For instance, in the captain’s cabin. 

(See Vaughan Pendred on the, ‘Measurement of the Velocit, 
of Ships.’ Tram, of Society of Unfiinccru, 1801).) 

LOGGIA (Italian), a structure of which the front is open 
the roof being supported by columns ; an ojien gallery, col 
ormade, or covered ambulatory: the word corresponds ver 
nearly to the Human portico. Loggic have in Italy alway 
been favourite nj)j)en(lagcs to pahu’cs, and it is there, that th 
best examples are seen. Sometimes tliey serve as mere pas 
sages, at others they are spacious open apartments, but occa 
sioiially they are elaborate and highly ornamented edifices 
Distinctive examples are the Lanzi Loggia at Florence, aii' 
that erected by Sansovino in the Via Flaminia; but th 
most famous structure of the kind is thi! series known o 
llaffacUe’s Loggie, or the Loggie of the Vatican, which wc 
commenced by Braniantc for Pope Julius II., and completes 
by Kaffaelle for Pope Leo X. The loggie extend round thre 
sides of the court of St. Damasus, and have an elevation ( 
three storeys; the ujjper storeys commanding a matchless vie' 
of the city and comitiy beyond to the Abruzzi mountain. 
But the Loggie of the Vatican owe their greatest fame to th< 
decorations, which were executed under Uaffaclle’s superinten 
dence, and cliietly from his own designs. Tlic wails of tl 
lower storey arc covered with a rich open trellis work, wi. 
festoons of fruits and flowers, and arabesques iu panels, execute 
chiefly by Giovanni da Udine; the third storey was painted 1 
Paul Bril, Tempests, Udine, and others; but the second, 
principal storey, which leads to the Stanze, exhibits the most 
remarkable combination of architectural forms with pictorial 


lecoration, the walls being covered with- -- 

»iciful arabesques, with cameo panels; whilst in of the 
•ays of the vaulted ceiling are four Scriptural subjects, the 
?hole forming the famous series known as ‘ Haffaellc’s Bible,’ 
‘le designs for which were made by Raffaclle, the painting being 
intrusted to Giiilio Ilomaiio, Gian Francesco Pemii, Pelligrino 
la Modena, and others of his ablest scholars. 

LOGWOOD. Tliis excellent dye-wood, so useful in produc- 
ig various shades of colour from red to black, is the red heart 
■rood of a tree growing largely in Mexico and Central America, 
lo gre.it is now the consumption in the United Kingdom (almost 
xclusively for dyeing) that more than 1,(X)0,000 ewts are imported 
iiiiuully. It is hroiight from siiveral ports in the Gulf of 
lexico, chiefly in the form of logs three or four feet long; 
lid as it is rvijuired to be in tlie shape of chijis or small 
icces for using, a logwood mill is used to cut it up. This 
onsists of a serie.s of steel cutters ranged round a horizontal 
rum ; the billets of M'oial are pressed close up to the drum by a 
wer, and are cut into chips by the revolving blades. The inodes 
" using logwood are illustrated under CaliCo Pjuntjng [E. C. 
)I. ii. col. ; and Dykinu [£. vol. iii. col. 701 j. 
LONG-BOAT, among a ship’s fittings, is one of the largest 
iid strongest boats kept for general use ; something like the 
luiich, which i.s often used as a .substitute fur it. 

LONGITUDE. J)cter7nination of differences of Longitude by 
almnic Sigiuils [E. C. vol. v. col. ti()5j. The best method 
itherto devis»‘<l fur determining ditrereuccs of longitude is 
lunded on the transmission of signals by electricity, 'riie prin- 
iplt! upon Avliicli this method is based is extremely simple. A 
efniite numlxu* of stars is selected for observation acro.ss the 
leridians of the two stations. IVlieii a star ]>asses the successive 
,vires of the transit telescope of the more eastern of the two 
)h8ervatoriea, tlie observer l>y tajqjing a key with liis finger 
oiiipletes a galvanic cir»!iiit, and the instant of transit is re- 
ortled oil the clivonographic a])])aratiis of the observatory ; but 
he galvanic current, instiaid of going to earth, is maile to pass 
ilong the line wire to tlie recording apparatus of the distant 
ih.scrvatory, upon which also the instant of transit is iu the 
ainie way recorded. A process exactly similar is repeated when 
die star comes to the meridian of the more western observatory, 
'he in.stant of transit being registered on both chronographic aji- 
,>anituse,.s by tlie same coin]>li tioii of the galvanic circuit. In 
his manner eacli signalling star siipjilies two pairs of recorded 
,iim!a of transit, a comparison of the individual values of which 
lives two distinct re.sults, the one indicating the difference of 
ongitude between the two stations or observatories, and the 
other a-ssigniiig a value of the time occiqned by tlie galvanic 
current iu its jiassage from the one observatory to the other. 

This melliod was first prac.tised in the United States of 
America. In 1848 the dilferenee uf longitude between Gam- 
bridge, Massacliussetts, and New York, was determined by the 
Lransmissioii of signals of transits of stars observed at the two 
itutiiMis. In 185:1 the dilferenee uf longitude between the Ob¬ 
servatories of Greenwich and I’aris was similarly determined. 
An interesting example of the practical application of the same 
method in the British Isles is furnishecl by the operations for 
measuring i-lectrically the arc of parallel included between 
Greenwich and Valeiitia. Tliis was first eftected in 1844 by 
the tmnsmis.sion of cliroiiometers, when the difference of longi¬ 
tude between the two ttirminal stations was found to be 
41“ 23’.23. In 18G2 the oiieratioii was repeated by the trans¬ 
mission of galvanic signals, anil the resulting difference of longi¬ 
tude was found to be dl" 23'.:J7. The agreement here presented 
between results obtained by two niotliods so very dissimilar 
must be regarded as very satisfactory. 

The successful oiieratiou of laying down the Atlantic Cable in 
18GG suggested a new' determination of the difference of longi¬ 
tude between the Hoyai Observatory of Greenwich and the Ob¬ 
servatory of Cambridge, U.fcs. This was accomplished by mean.s 
of a serie.s of galvanic signals transmitted through the cable 
from GiH*enwich to Cambridge, and from Cambridge to Green¬ 
wich. Tlie operations were conducted under the superinteiid- 
enee of Dr. Gould, of Cambridge, U.S. The difference of 
longitude between the two ends of the Atlantic Cable was found 
to be 2'* 61™ 56’, 5. The result obtained for the difference uf 
longitude between the two observatories was 4’' 44" 30*.7. The 
result previously arrived at by the transportation of chronometers 
was 4** 44™ 32’, 

A remarkable clironographic determination of longitude has 
been stiU more recently executed in the United States, con¬ 
necting Cambridge iu Massachusetts with San Francisco on the 
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Pacific coast. Omaha, iu Nebraska, and Salt Lake City vere 
chosen as stations intermediate between the two terminal stations. 
The operations were executed chiefly by ofiicers connected with 
the United States Coast Survey. The operations at the eastern 
terminal station were superintended by Professor Winlock, the 
Director of the Cambridce Observatory. The following is a 
synopsis of the results deduced :— 

IntervAl of TJmo 
Difference of TransmiMi<in 
of through ^200 

Longitude, mllon of wire, 
h. in. 8. 8. 

Cambridge to San Francisco direct . =3 2r) 7'190 0-817 

(C. to 0.)-f (0. to S. L.)-1-(S. L. to S. F.)=3 25 7-194 0-838 

(C. to O.^-f (0. toS. F.) . . *»3 25 7-183 0-819 

(C.toS.Ji.)-l-(S.L.toS.F.). . «3 25 7*211 0-833 

If we combine the resulting difference of longitude between 
San Francisco and Cambridge with the result previously ob¬ 
tained for the difference of longitude between Cambridge and 
Greenwich, we obtain an arc of parallel extending over more 
than eight hours of longitud<!. 

LOO, a game at cards, formerly called Lanterloo. There are 
^’a^iou8 ways of playing at loo. Formerly live cards were dealt 
to each player {five-card loo). The game now commonly playe<l 
is three-card loo, three cards being dealt to each player. A full 
pack of fifty-two cards is used. Any number may play, but 
live or six make the best game. 

The first deal is determined by dealing the cards face iipw.ards 
one at n time to each player. The one to whom the lowest card 
or a knave (if so agreed) is Jir.st dealt has the deal. After this the 
deal proceeds to the players in rotation, the player to the de-ah-r’s 
left cfejiling next. 

The cards are cut to th(^ dealer by the player to liis right. 
Three cards are then dealt to each player, and three to an 
extiu hand or mm, after which, the top card is turned up for 
trumps. There is no rule us to the mode of dealing, i.c., the 
dealer may deal to the players in any order; ibis, however, is a 
had system, and it is netter to agree that the cards sluill he 
dealt to the jdayers and to miss iu rotation and hy one at a 
time, as at whist. 

Before the deal is completed each jdaycr has to put into the 
middle of the talile his share of the sum agreed to be played for, 
ox jMol. The dealer puts iu double the. amount put iu by each 
other jdaycr. It is immaterial what amount is ]»ul in,*but it 
shoula be so fixed as to be divisible by three. Thus at eighteen- 
l)cnny loo each player puts in eigliteenpence, and the dealer three 
shillings. Or, if counters are played lor, each puts in three 
ctmnters, and the dealer six. 

The deal being coin[»leted, the eldest hand (player to the 
dealer’s left), looks at his car»ls. If he has such cjirds that he 
thinks he can win one or more tricks, he declares to play, say¬ 
ing, “ I play,” or using some equivalent expression. If he luis had 
cards, he throws his hand lace downwards on the hible. Then the 
ilayer to his left similarly declares or passes, and so on until all 
lave looked at their hand. A player must not look at liis hand 
until it comes to his turn. 

The player who throws up his hand may, if lie jileases, take 
instead the extra hand, called taldng viisK. So long as miss is 
not taken, the players have this option in order : hut only one 
miss may be dealt to each hand. A player taking miss must play 
the hand, i.e., he has not the oiition of throwing up miss. 

The players who throw up their hands have no further interest 
in the pool. Those who play, play for tlie ])ool, the winner of 
each tnck taking one third of the sum staked. The cards ni-e 
dayed thus : the player first in order who has declared to play 
eods a card, and each of the other ]dayer8 iu order jdays a card 
iu the lead. The winner of the trick leads to the next, and so 
on until the hands are played out. The liighest card (or Iiigliest 
trump) played wins the trick. The curds rank as at wliist. 

There are certain restrictions as to the cuixls which may or 
must be played. These rules vary considerably, and an agree¬ 
ment as to tnem should be made before commencing to l>lay. 
The following are the most usual : the leader, having two or 
more trumps, is bound to lead one. He is not bound to Iwid the 
highest of them unless he holds the ace, and one or two others, 
ill which case he is bound to lead the ace. If he lias not two 
trumps, he may lead any card he pleases. The succeeding 
players must follow suit, u able, and must play a higher canl of 
the suit than any previously played, if they hold such a card. 
Failing a card of the suit led, they must win by trumping, if 
they can; or if the trick has been previously trumped, they 
must over-trump if possible (always provided that they cannot 
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follow suit). If a trick has been trumped, an after player able 
to foUow suit may play any card of the suit led he may hold 
without reference to its highness or lowness, A player who 
cannot head the trick as it is called, and who cannot follow suit, 
plays any card he pleases. The player who finally wins the 
trick, must return a trump if he holds one ; if not, he may lead 
any card he pleases. These rules are commonly thus expressed ; 
two trumps lead one, ace if one of the two; hcaci the trick; 
trump after trick. 

Eacli^layer plays his card iu front of him, face upwards on the 
table. The cards are not gathered into tricks, but remain in front 
of the players. 

The hand being played out, the winners of tricks take their 
share of the pool, one third for each trick won. If three play, 
and each wins a trick, or if two play and oUe wins one trick and 
the other two tricks, it is called a dni/le, the po)\i8 divided, the 
cards are collected and shufilcd, and the game recommences as 
before, the deal passing as already explained. 

But if any player fails to win a trick, he is looed (i.e., ho has to 
funiish to the next pool the amount of the one first played for); 
■when there is a loo, none of the other players have to pay any¬ 
thing to the pool, except the dealer, who pays a single stake 
only. For example, there are five persons engaged, consequently 
there arc eighteen counters iu the i)ool, or six for each trick. 
Three declare to play. If each w-ins a trick it is a single, each 
takes six counters, and each of the five players contributes 
afresh. Bui if one player wins two tricks, another must be 
looed, and he Las to pay eighteen counters towards the next 
]n)ol, the player about to deal .adding three. If one player wins 
all three tricks, the other two arc looed, and each nas to con¬ 
tribute eighteen counters, the next dealer three. If more than 
three play there must be at least one luu. 

11 sometimes Imppens that no one desires to iday, in which 
case the pool remains and the de.al passes. To prevent the 
dealer from taking the i) 0 ol without playing, should it so happen 
tlnit he is the only one who declares to play, the eldest hand 
jdays miss for the pool (ue., lie takes miss, aiul if miss docs 
not win a trick, the ilealer takes the pool, and it is a single). If, 
however, miss wins one or Uvo tricks, the amount won by miss 
remains in the jaxd, the dealer takes his Rbarc, and it is a single, 
the amount left in being in addition to the stake played by each 
jiluyer when a single occurs. If miss wins all tnree tricks, the 
ilealer is looed, aiul h.as to furnish towards the next pool a sum 
ecpial to that already in the pool, the pool being thus doubled 
for next deal, tlicj succeeding dealer contributing in addition a 
single stake. Tf one jilayer (not the dealer) declares to play, and 
no one else opposiis him, the dealer similarly plays miss for the 
j)ool. Before taking a miss, however, the dealer must declare 
that he plaj-u for the pofd ; if he fails to do so, he is assumed 
to have taken miss for himself. 

It is often agreed that a loo shall not exceed a certain named 
sum. This is called limited loo. If no agreement is made it is 
called iinlimiti'd loo, and the amount of the loo is always the sum 
in the pool, however large it may b»\ After several successive 
loos it may amount to a considerahle sum. Unlimited loo is a 
very gnml>ling game, and is on that account better avoided. The 
limit at limited loo may be made as low or high as the players 
choose, but the sum fixed ought to l)l^ divisible by three. Thus, 
at eighteenpenny loo, the loo may be limited to four and six- 
]»ence or to li.alf a guinea. 

Borne players compel every one to pLiy when a club is turned 
up for trumps. This is called rluh laii\ It is, however, better 
avoided, as it forces several loos, and t-akes away the judgment 
of the player iu deciding whether or not he will play his hand. 

There are no general rules for the management oi tlic hand at 
loo, for the hands on which it is right to jday or to pass vary ac¬ 
cording to tlu! number of players, the number who have already 
declared to ]>lay or to pass, and the character (speculative or 
cautious) of the other players. As a rule, a cautious game (i.e., 
not playing unless tlui cards held arc decidedly above the ave- 
ragel answers best. It is very seldom right to take miss. 

Tlie laws of loo are a matter of ngrcciiwnt. Players should 
decide on their laws before sitting down. TJie following are 
recommended;—1. The dealer must deal the cards, one at a 
time, in i-egular order, as at whist, beginning with the pkyer to 
his left, and ending with miss. 2. If he misdeals (gives too 
many or too few to a player, or distributes the cards irregularly) 
he forfeits a loo to the pool, and the deal passes. 3. If the 
dealer iiaces a card he forfeits a loo to the pool, and the deal 
asses; but if there is a faced card in the pack there is a ftesh 
eal. 4, If a player omits to put in his pool before the deal is 
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completed, he forfeits a loo to the pool, but the hand is played 
out, and the ofl'endcr may play his cards and take any tricks he 
can. 6. If a player looks at his hand before it is his turn, he 
forfeits a loo to tlie i>ool ; the hand is played out, but tlie offender 
does not jilay bis cai'ds. G. If a player faces a card Avhen talcing 
up his liaiid or during the play, he forfeits a loo to the ])ool; the 
luind is played out, but any tricks won by the offender remain 
in the pool and increase tlie amount of the next pool. 7. If a 
player fails to lead a truin]), holding two, or fails to head the 
trick, if able, or fails to lead trunij) after trick, if able, or leads 
out of turn, or revokes, he forfeits a loo to tin* jiool. The liand 
is played out ; any tricks won by the offender remain in the 
]»ool, and increase the amount of tlie mixt ])oo]. 

LOOM [Weaving, E. C. vol. viii. col. 71)7]. Among recent 
improvements in the construction of looms may be nientioneil 
Lyell’s imitivG motion, loom ; in which the shuttle, instead of 
receiving a to-and-fro movement lioiii the jiicker stuff, has aeon- 
tinuous ])ositi^'e motion, to encompass the weaving t)f wide | 
fabrics. In the uaual looms “ wide widths,” as they are called, 
are an cinbuiTassnient: seeing that the motion of the shuttle 
becomes uncertain when the distance of flu*, throw is great. 
Jionelli’s Kkviric loom (AN'eavino, K. (’. vol. viii. col. 80.>J, heau- 
tiful as it is in theory ami construction, has not come miicli 
into use; but the Paris .Scuaete d'Kncuuragemenl, in 1H71, 
rejiorted favourably of M. Ivicliard’s invention fur .a]>]»lying elec¬ 
trical action to stopping a h.ioin when a tlire,:id breaks, when 
large knots occur m the thn-ad, and wliiai a Ixtbljin is too loose 
or too tight on the niouiitiiig. 

Attempts are being made to ap])ly jmeninatic or atmospheric 
action to looms. In Harrison’s riKninialic lomn, the main ])ur- 
pose is to lessen the shuck oi'waste'of }»ower caused liv jiickiiigor 
throwing the shuttle in ordinary looms. 'Fhe jiicker is dispensed 
with. A jet of coMi]U’{*ss('(l air is discliarged iruni the vulve.s of 
the shuttle-box iijion the end of the shuttle at each struke. In 
ordinary looms, minor hiiidrarices and losses of ]>uwer are of con¬ 
stant occurrence, : such as the sliutt.h'Hying out or turning over, 
tile .shuttle or picker cutting the weft, tlie. weft catching or e,ii- 
tangliiig, the cops knocking off, the reixls straiiiing, and the 
banging and fracture of the loom. The graihiuled force of 
pneumatic pressure is infeiided to obviate many of these evils. 
The effective or safe velocity of working a loom de]u‘iids <in the 
freedom of action in the picker, the powi'v of the ]ticker and its 
jiftpendagefl to hear this ^ehujity, the watchful attention of the 
weaver, and the strength of Rta])le in the coll on ; Mr. Pagi*,(J.E., 
calculated, from exjterimeuts made by him (18G4'), that in these 
several particulars, the jtneumalic loom could Avoik at 240 
throws ]»ei‘ minute, as easily as the common loom at I80. Mr. 
Samuelson, C!.E., has corrolxtuiieil Mr. Page’s estimate. TIk* air 
is coinpres.sed by one of Siebe’s air-juimjis, and is coiiV(*yed 
through u connecting lube to the air-valve boxes. ]>y keeping 
a few duplicates of these boxes in stock, tbe loom need not he 
Hto])ped lor rejiairs in the event of one of them getting out of 
order. The juieumatic a]»itendag(‘ can be aihippxl to ordinary 
looms; like the .tucipumi aj)para1us, it is not a loom, but an 
adjunct to looms. 

This invention, us well a,s another piicumatii- loom introduced 
by Paraire in 18(57, iei|uireN an nir-])iiniji lo work it—an inno¬ 
vation likely to be adojHed hut slowly by U'eaver,s, in spite (tf 
its excellence. 

LOOP-HOLES; LOOPS, in medieval iiiilltary arcbitecture 
straiglit, slit-like openings ]»ierced in the walls of castles and fortili- 
cations fortlu! discharge oi’urroAvs ami other nii.ssiJes on ussaihuits. 
Loo])-hole8 in castles are usually hug(?r in tlie ujiper than in the. 
lower storeys, splayed inside,, and frequently have a circular 
eulargemeiit or o(//(7, Fr. odlkt) at the centre or eiid.s. 

Soinetimes they are, cross-shaped, Avith the willet at the inler- 
section. IJattlcments of castles and churches are oecasionally 
jiierced Avith these cross-shaped hiujis, apparently as much for 
ornament as defence. In nuxleni fortitications loojj-hole.s are 
pierced for the use of rillemeu : they are narrow and splayed or 
stepped inside, and so placed as to rake a.s Aviile a range of ap¬ 
proach as ptissible. 

LOOT, u Avoixl which has been of late years naturaliml in tlie 
English language from the ISanskrit hit, signifying plunder, 
pillage, booty; and which, being employed by the Sejioys in 
the British seivice to describe the spoils of war, Avas adoptiVl by 
the British soldiers themselves to expre.sB the same idea, the 
usage having become all the more promifient on account of the 
importance of various joint expeditions which have been under¬ 
taken of late years, especially to China, when the suramer palace 
of the Empror was sacked, or looted. 


LORDSHIP, tlie dignity and indirect title—as your Lordship, 
his Lordsliip—of lords ^iritual and temporal ; and of persons 
Avlio by the courtesy of England arc called lords, as all the sons 
of dukes or iniirquiisses, and the eldest sons of earls.. 

LOTIIMER or LOllINER (from the Latin, lorum, a thong, 
or rein), is an (dd name for a saddler's ironmonger, or maker of 
bits, spurs, ,stirru[) irons, bridles, and the ironwork of saddles. 
Tlie Lorinem of Ijondoii, though an “ ancient frateniity,” were 
only incorporated by letters jiateiit as a distinct guild or com¬ 
pany in 1712. Ill Scotland the lorimera arc combined with the 
c.utlers, locksmiths, and brass founders to form the Corporation of 
Hammermen. 

LOTO, a game of eh.'iiice, ]dayed with cards on Avhich are 
inscribed numbers, and numbered balls, or knobs to corre¬ 
spond. 

The name i.s said to be deriv^ed from otto (eight), the original 
lotteries in Avhich mimheis Aveve drawn, giving eight inodes of 
staking. The numbers drawn were afterwards reduced to live ; 
and in America the- game is called keno, from qiiine, a stake on 
fiA'c numbers. In England luto is only a child’s game ; but in 
America it is jdayed in jmblic by adults for conKidei*able stakes. 
Tlui lollowing is the American method of condiictiiig the game : 
Tlicre are ninety iA'ory knobs or bulls about the size of a marble 
numbered from 1 to DO, and a boiu'd AAUth depressions cut in it, 
ill Avliicli to ])lace the balls as draAvii, 

The players each purchase ii card on Avliich are three lines of 
five numbcr.s. The lines are formed by diderent combinations 
of the iiuiuIh'i-s fiuiii 1 to !)0. The sum paid for the cards is put 
into a j)o(»l. 

'riie, balls arc tlieii examined and put into an urn, a inacbiiie 
.soiiieAvliat resembling a ]>ool basket swung on two npiLglit posts, 
'file urn i.s turned round scA^crai times to mix the halls 
tli(tr<»iiglily, and then a valve at the neck is oiieiicd and one 
ball <lroj>s out. 

Its nnmheris annouiici'd by the manager. The ])layer avIio 
hnpjM'.ns to have that number on liis canl immediately places a 
button upon it. 'I’lie urn is then revolved again and another 
numljer juoclaimed, wliii li is again mded by a Imttoii, and so on 
until all the Ih'e nnmhers in a line on one of the cards have been 
druAVii. When this ha)»peiis, the lucky idayer cries “ Keno.” 
His curd is then submitteil for inspection, and if all is correct, 
Ik; receives the ]»()ol. AVlieii played in public, a percentage is 
d(;dueled by the kci'per of the Jioiise. 

The balls arc then ret unnid to tbe, urn, and the play recom- 
ineiices, the players kex'iiing their cards or e.Kcluiiiging them for 
others at, their ontioii. 

LOTU.S, a celehrated Avater ]>lant oi' Avliich the reprcaeiitation 
is much used in ancient art. The Egyptian lotus Avas called 
tihnin, by the Arabs k'shnin ; the llowcr was the especial (uiiblem 
of the gfid Nefertum, the son of Ptali and Ba.st,, the deities of 
Memjihi.s. It geinualJy symbolised the iipjier country or licmi- 
spluTi'; Avas introduced into all .subjects, and used for chaplets 
ainl garlaml.s, aia.l nkso Jield iu the hands of AVorfihip])er,s lo 
symholi.se that man procei'ded from wet or marshy land. On 
works of a late period Jlarpocrates, or tlu; youthful Sun, is often 
re]m;sented sitt ing on it in the midst of the waters or mud. It 
Avas, however, never a sju-cial object of Avorship. The lotus Avas 
often used in architectural and otlier oriiauieiits, and passed as 
.siieli from Egypt to Flnonicia, and thence to Greece and Home. 
Some columns had cajiilals in sluqie of the Ihnver. The Egyptian 
lotus is Nymphoea Lotus, and the Nelumbu in India. Tavo kinds 
an; represented in Indian art, the bliii', and the red-and-Avhite, 
the c<duur of which Avas said to be caiiseil by the blood of Lakli- 
.slimi Avben Avoiinded by Kanuideva. Lakhshmi, in their legends, 
bom of the lotus, a.sce.niU'd from the ocean, and it was the emblem 
of bemily, tbe Avorld, and the mountain Meru, the residence of 
the gods. The lotus also jiluys a great part in the Buddhist reli¬ 
gion. Thi.s beautiful plant Avas e.Kteiisively used for purposes of 
ornament in tbe East. In the Odyssey of Homer, the Loto- 
jihagi, or lotus eaters, are mentioned as a peo])le inliabiting 
Korthcni Libya, or the Regio Syrtica, Avho lived only on the 
lotus, the taste of Avhicli fascinated the companions of Ulysses. 

(Homer, Odijes. xi. 80, xxiii. 311; lamhlichus, s. 7, 171; 
Plutivrch do Idd. 3r)& ; ^ir G. Wilkinson, Manners and Gustown% 
V. 263.; C. Coleman, Mythdoijy of the Hindus, 4to. Lond. 1832 ; 
E. Birch, Ancient Pottery, ii. j). 56.) 

LOUVRE, tlie ojien turret-lantern rising from the middle of 
the roof ill old baronial halls, for the purposes of ventilation 
and Uie escape of smoke from the central hearth [Hall, E. C. S. 
col. 13181. .Louvres were usually made ornamental in appear¬ 
ance, and fitted with movable boards or shutters, so as to close 
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tlie windward aide, or with narrow overlapping horizontal boavils 
which would permit the escape of smoke, whilst excluding rain. 
Good examples remain on several of the College halls at Oxford 
and Cambridge, and their general form may be seen in the old 
louvres at Lambeth Palace and Westminster School, and in the 
modem ones at Westminster Hall and the hall of Lincoln’s Inn. 

LOVE-SEAL. The history of the seal-engraver’s art, as prac¬ 
tised in England during the middle ages, clearly points out the 
fact that it was governed by a large series of conventional expres¬ 
sions, and preserved for a long jieriod of years a number of con¬ 
stant types which were but little influenced by the caprices of 
fleeting fashions. Hence we see tin; regal and eipiestnan type 
originated by William the Conqueror preserved in a truly con¬ 
ventional manner, if we dive.st them of their gothic, ]»aliadiaii, 
and renaissance accessories, occurring tlirouglioiit the Great Seals 
of the Plantagenels, the Tudors, and tlie Stuart kings; the 
draped ecclesiustiail liguiv, which is sec'ii iii])lain but bold dcrign, 
and in the conventional attitude of ch^vating his right hand, in 
the act of pronouncing a benediction, on the seal of Arclibisbop 
Anselm is retained, with cmbellislimeiils of drapery an<l addi¬ 
tions of architectural-tracery, on the seals of church dignitaries 
of the fifteenth centuries ; the e([ue.striaii seal of the haron ; 
the armorial type of the military mau ; tlu* ixnuted .seal of the 
lady; and the small round seals Avith simple de.signs, ilerived 
from some well-known symbol or emblem, indicating the bumble 
position of their owners. With the hounieoia elass of small 
landed proprietors, yeomen, merchants, trailers, and the like, 
one of the most remarkable types of a fanciful design is that 
teclmically termed a lovc-sml, cither fi'oin the motto, wbieb in 
most cases accompanies the design, being of an amorous nature, 
or from the design itself, which at fir.st sight apjiears to be two 
I)cr.soiis kissing. This arrang(imeut of two heads is not without 
classical ])rototypes, and will be found in Gri'ok and Roman 
numismatics, us well as on tlie money i.ssued in the reign of 
Philip and Maty I. of England, wlieiice the familiar rhyme, 
“cooing and hilling like Phili]) and Mary on a .shilling.” Pig. 
1 repre-sents a late Tloiunn gem charged with a deviee of this 
nature, a male, and female drajied bust, witli a chaplet in the 
Held above, and surrouudod with the legend “Geronti cum 
Lucina vivas.” “ 0, Geroutius, mayest tliou live with Luciiia.” 
This is of the .3rd or 4tl' century, a.d., and was probalily exe¬ 
cuted in remembrance of a marriage between the individuals 
aUuded to. 
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The examples of love-seals ficcurriiig a])peiuled to iiiediieval 
charters of the 14tli and two succeeding ceiituiies, are very 
numerous, and a short description of .some of them will jirovt; 
interesting to those who study that briinch of archieology which 
endeavours through the medium ol' seals to achieve an addi¬ 
tional ^linipsi! into the manners and custoiu.s of Englimd in the 
olden time. Fig. 2 is commonly met with in the Nth century ; 
it represents a human heart, the supposed seat of love, from 
which springs a quatrefoil, or four-leaved flower, which, from its 
isolated employment on seals charged witli the legend, “Flos 
amoris,” or “Sigillum amoris,” was cvideiilly in some way con¬ 
sidered emblematic of the tender passion ; on either side, is a 
human bust, one of a man, the other of a Avoman, and the ap¬ 
propriate legend in the antiquated English of the period, “Love 
me and I the,” within two beaded cindes c,(unplctes tlie .seal. 
Original seals pointing more or less to tins type exist among the 
charters preserved in the Pritish Museum, where, for instance, 
may he noticed the seals of Katherine, daughter of Itobert de 
Boseville, in a.d. 1342. These have a trefoiled sprig on which 
is a squirrel, between two busts, and tlic legend as given above 
(ch. !l^rl. 112, G. 23 and 24). Another, of .l ohii dc Wodhall, 
in A.D. 1.360, very closely resembles fig. 2 (cli. Harl. 58, c. 2). 
That of William Nougier of Wylesthorp, IGth of Ediv-ard 11., is 
another example of this type (ch. Harl. 65, A. 8). William de 
Bcllocompo, one of the powerful family of Beauchamx), in Lin¬ 
colnshire, used in the time of Edwaixl li. a similarly constriicteil 
seal of a oird on a branch between two busts, with the legend 
already described (ch. Harl. 45, I, 24). In a.d. 1340, Adam 
Welle, of Rickinghall, in Suffolk, used a similar seal (ch. Harl. 
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57, F. 42), charged with a slipped quatrefoil between two busts 
and the customary legend. A seal, consisting of the rejiresenta- 
tion of a bird on a bough between tlie two busts, and the already 
quoted legend, occurs in ch. Ilarl. 51), I. 27, as belonging to a 
certain “ llichard, called Grayncmag’,” in a.d. 1321. Another, 
u.sed in a.d. 1331 by William Fitz Peter, of Thelvetham, has a 
very clostdy similar representation. Tlie legends in these seals 
A'ary in the orthograpliy of soiik; of the words, which are often 
written “ ande,” “thee,” “the,” or “ ze sometimes “ z ” alone, 
or “zvei,” as in another well established type, where the central 
branch is a trefoil, each spray of which terminates with the con- 
A'entional flower of love. This is of Ihe coiuii.encing portion of 
the fourteenth century. Another seal of the conclutling years 
of the same century, while it preserves all the characteristics 
of those already mentioned, hears the appropriate legend in 
m(‘dijeval FreJic^i, “-f-Fause amie si'it hoiiie, “ Let a false lover 
he ashamed of herself.” 

The next type mo.st frequently employed is that of fig. 3, 
wherein two lovers may be obseived elevating in their hands a 
Jealy branch, -with the legend “Ave !Maria.” This design has 
been occasionally attributed to the Aiiiiinieiation of the Blessed 
Virgin ; but as identically the same rejiresentation may be seen 
on the. seal of Henry Fitz Henry de I’atyndenne, witli the legend 
“ Love me and I z,” in a.d. 1328 (ch. llarl. 7l), E. 54), and of 
Agnes, daughter of John Eston, in a.d. 1303 (ch. Ilarl. 4t>, II. 
41), Avhilc the legend, “Ave Maria,” obtains on that of John 
Dauiigers in a.d. 131!) (ch. Harl. 77, F. 10), there can be no 
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doubt that it must be elassi'd with the, love-seals. Of similar 
design and exeeution is the seal of John Nowniaii, in a.d. 
1410 (eh. Harl. 70, F. 14), bnt it is of oval shajie, and the 
motto appeai-s to have been ae.cidentallv transjiosed, “ liove mo 
1 zc and.” The, s(‘als of Isabella, daiigliter of William Sliort, in 
A.J>. 1304 (cb. Harl. .50, 1>. 21), and of William Sawtre, of Wal¬ 
tham St. Gross, in Essex, a.d. 1451-0 (ch. Harl. 80, C. 40 and 
41), in each ease represent a quatrefoil springing from a heart 
between two ligures, with the legend, “ Love me,” &c., as 
above. 

Glosely allied Avitb the tyjies of love-seals already described, 
arc those called love-.seuls princinally and rather from their 
legends, ns for example, that of John de Bradebum in A.D. 1308 
(ell.ilarl. 83, T). 42), where the legend or motto is a cleverly con¬ 
structed alliterative, one in mediicval l''reuch, “Amie nmez ami 
avez.” The device, on this seal is tlu; favourite one of the 
Agnus Dei, or Holy Lamb of God ; while other equally remark¬ 
able ones of this device bear the legend “ J’rivoe su,” and 
three speeiineiis of impressions from the matrix of a tine large 
M'al, 2./ inches diameter, belonging to KannljJius de Baiocis, or 
of Bayeux, a.d. 1147—1100 (ch. Harl. 45, F. H!, 17, and J8), 
e.xhibit the concluding ])ortion of a liexameter verse “ ►Soletiir 
nucstos eu'licus Agnus.” [Lamb, E. G. S. eoJ. 1434.] Other love- 
seals, so-called from their legend.s, read “Amie ames ami nves,” 
(1353), “Aniore I’avoi jeo,” “Asinu aines,” with a pelican, the 
emblem of ]»a.ternal love, (1341), “Jc su sel de arny lei a foy” 
(1353), the, inexplicable combination, “ Fiidiaive ” (1340), iierbaps 
a form of “Foy d’ami,” and “ Jc sui sel dc amour lei,” several 
bearing this legend occur with armorial bearings, lions, lieai-t and 
quatrefoil, and other devices. 

One of the liiiest of those love-seals was lately found at 
Gaesar's cam]), neai Farnham, in Surrey, the silver matrix is 
in the possession of R. O. Glarke, E.sq., of Farnham. It Avas 
exhibited at the, Soeiety of Antiquaries of London, 8tli Dec., 
1870, and engra\^e.d in the Society’s transactions. The device 
liresents the conventional busts and trefoiled branch, hut the 
sliape is hexagonal instead of circular, as is more usual. The 
legend is, “ Oremus pro invicem ut salvi sumns ; ” “ Let us pray 
for each other, that Ave be s;ivcd.” Other de8cri]>tion8 and en¬ 
gravings of love-seals may be consulted iu^Qent.’s Mag.,’ Ixi. 
560; ‘Archoool. Joiim.,’ x. 370 ; xii. 206 ; xiii. 420; xv. 149; 
‘ JouiTi. Brit. Archieol. Assoc.,’ iii. 49; iv. 388 ; xiii. 248. 
'Gent.’a Mag.,’ Ixv. 474, contains a love-seal with name of the 
oAvner; a large number exist among the enormous collections of 
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seals in the British MuKeiun, as, for example, seals delached, 
XXXV. 370 ; “ Ami amet car let ami avet,” xxxiv, 79 ; xxxv. 51 ; 
xxxvi, 105 ; xxxvi. 90 ; Troj) est en labour cociir compris 
cl’amoiir,” «Scc. Many will be found in the Bodleian Library and 
the muniment rooms of colleges and ndigioiis houses. 

The common type of the monogram LIT.S., with the legend 
“est am(jr mens," for “Jesus est amor menswhich occurs so 
frequently on cliart-ers of the, 13th to 15th century, may also be 
considcued a species of love-seal. 

The nuatrefoil, or emblem of love, peiliaps in allusion to the 
Gross, obtains on many seals of the tliirtcientli and fourt<Hmth 
eentuiies which must be eonsidered love-.seals, from the general 
bent of the accompanying inottoc.s, Avliicb are such as those 
already mejitioncd, or of similar cbaractej-, as “Lei ami avet,” 
“You have a true friend,” which, from lu'iiig (ToAvded together 
int(* one word, hits hitherto been an unintc-lligibli* crux with stu¬ 
dents of seals. The so-called fnU\ or seal of faith (fig. 1), is 
another favourite kind of si.al, clos(dv allied ht the love-.seal. ft 
represents two hands clasped in saltire, with a. ihur-th-lix or 
otlier enihlem in tlu' liehl, and the legemls “ Lei ami avet,” 
“Alas Je sel lei,” “Ksto lidelis,” “ Fans ami .soil, honi,” “J(‘ su 
sel d’anior,” “Je su .sel d’amur Id,” “,le sti seel de amur leal,” 
and other words of a similar lendcncy. Tin- legend “Je .su sd 
<ramor,” “ I am the seal of hjvi*,” is also found Avilli the conven¬ 
tional and favourite repres(>ntation of the Stag of St. Hubert, a 
stag’s head cabosseil, tlnit is, vicAved in front, with a cross be¬ 
tween the attires, in alln.sion to the ]>oj)u!ur higend of tlui stag 
hearing a crucifix lirmly fixed in its antlers, AvliicU came to the 
saint in his solitude. 

LOZENGE, in flcrnliliy, is llgunsl under TTkiialduv, E. 
vol. iv. col. (107, and its use e.Ajilaiiieil in e(d. 009. It may, 
hoAvever, he Avell to adil that tlnaigJi it.s ii.se i.s hoaa’’, as then* 
stated, restricted to females, this Avas not so in early time.s, 
ReA'eral instanci's oe.<-uning of its being borne by miile.s in the 
13tb and Ntli centuries: see ' Froecedings of tin* Socii-tv of 
Anti([Uai'ie.s,’ fauidon, vd. v. p. 51, and ilie autlioritii*.s IJiere 
cited. 

LOZENGF^ MAKING. [Cu.NmTioNs ; ('oNFKmoNKiiiEs, 
E. G. vol. iii. col. L'i:!]. 1 

LUMKKyANTS ; LULKlGATIoX. In moving meclianism, j 
from a cart Avlieel to tlii' mo.st dal)nrale inaeliinejy, .some 
kind of oil or unguent is indisjiensable for reducing the 
amount of friction. The enormou.s ooiisiimplion of material I 
for this pmpose is notioml under GiiEAsr: [K. (,'. S. col. 1187J. 

AVlieii oil is use<l, tlm siiiijib' pouring Jrom a small can is the 

} )laii most commonly ailopled ; lait many ingenious contrivances 
lave been introduced Avitliin tlie la.st few years for* fueilitaliiig 
this process. The self-acting needle luluiciitor is a Hat oil 
can Avilli a narrow projecting spout; tlie tliread act.s on a 
anmll piston, ]>lug, or needle, AvJiiili permits or .sto])H the tloAV' 
at pleasure, enabling the cun to be hdd in almo.st any ])<Isiti<)n 
while oiling nmehinerv, Avitliout Avaste of oil. Hnuike.sV 
lubricator, much used in the laiger engineering Avorks, has an 
orilice through AAdiicli the oil is introduced into a glubc ; the 
oritice is closed Avith a second ]dug ; and a handle at the top 
acts upon mechanism in the globe Avhicli regulates tin* IIoav. In 
Genoud’s lubricator, for sliafts and large surfaces, the oil is con¬ 
ducted from the eii[> to the jnojier s[iots,Avlie{lier horizontal, \eT’- 
tieal, or inclined, hoAveAcr dillieiill of access by direct means, 
raliuer’s lubricator, Ibr oiling locoinotiA’e and oilier <Tank piece.s, 
is so scrcAVod into the oil cup as to shake out a drop or tuoof oil 
at each oscillation ; it is self-acting, for there is no How of oil, and 
conse([iiently no waste, Avhen the locomotive is still. FenAvick\s 
lubricator is used Avilh crank-disc.s jairposely cast Avith a cavity 
for containing oil; a socket, in which the crank pin is li.ved, 
lias holes Avhich give the oil access to tlu: ])in ; and Avheii 
the crank rcAadves, tlie oil tloAA\s from tlie cavity througli the 
lioles to the Avorking-parts. This aiqiaratiis is used at Horn¬ 
by’s Agricultural Machine. Works, Grantham. Wood’s luhricator, 
for use ill reajiiiig and inoAving iiiutdiines, giAa\s a tremulou.s 
iiiotion to a needle while the machine is travelling on ; and it 
i-s only while this continues that the oil trickles down. Given’s 
lubricator, used in Bumc of the Lanciuiliin* Gotton Mills, oils the 
long shaft wliicli sets in motion a roAv of ]ioAver looms. At the 
heavier end of a short lever is a small roller, Avhicli pre.sses on 
the shaft close to one of tlie hearings; the IcAA-^er pait of the 
roller dips into an oil reservoir; the oil is carried up to the 
shaft os the latter revolves, makes its Avay along the whole 
length of tliG liearing, and drips down at the other end into the 
reseiyoir a^ain ; the luhricatioii is thus continuous. Halliday’s 
lubricator lor oiling tl>e wheels of colliery w'aggoiis, consists of an 


oil trough placed between and below the level of the rails, a force- 
pump connected with it, and four ascending branch-pipes j a 
waggon is brought over the trough, a treadle or lever sets the 
pump in motion ; and the oil, ascending the branch pijies, Hoavs 
out of bent mouth-])]ect's u])on the four axles. 

Some lubricators are intended for the application of solid 
liihricaiits. Storer’s apparatus has ii circulai' reservoir forcon- 
tiiiiiiiig suet or any chea]) kind of fat; holes at the bottom ot 
the reservoir are coviuecl Avitli a hi^^erof cotton AV'aste ; and the 
toji is cov<‘red by a steam-tight lid. The heat of an engine 
or moving axle, to which the ap]>ai'atus is attached, melts the 
fat, Avliich Hltera through the cotton and tlu: perforated bottom, 
ami dri]».s gradually upon tlie axle or shaft. Proust’s lubrica¬ 
tor is I’oiitrived for using a mi.vtiire of grease and oil: the oil 
]u-eveiiling tlu; grease from liai‘(li;nmg and forming a crust, 
and tending to ecouoniv, le.><sem‘<l beat, and le.sseued friction, 

LGGIFER MATGli-MAKING. [Matches; Congueves ; 
Li'cieehs, E, (\ a oI. v. red. 510.] The chief improvciiient in 
this cuHoiis bruneb of industry, Avitliiii the last few years, is 
ill the jirodiu tion of Safctij Muklirti, invented by Limdstrom of 
Joiikiqiing, SAVedeu, and patented for the United Kingdom by 
jdessr.s. Bryant and May. J’art of the igniting composition is 
on tlu; ti]) of the inateli, part is in a thin layer on tlie outside 
of the box; and ii is only by friction betAwe.n these two that 
ignition is produced ; the. inalcli Avill not kindle by riihhing 
oil any otlu'i* suriiice. The Avoinen and children engaged in 
llie manufacture of lue.ifiT inatclies are placed under the pro¬ 
tect iA’e clauses of an Act of Parliament, in regard to times, 
lilaces, and other condiliuns of Avorking [Factory and Work- 
siiov Acts, E. G. S. col. !)r)4]. An iibortiA'e attempt aa^rs inajle 
in 1871 to ]dacc a tax iijion lucifer matches; durmg the dis- 
cu.ssions relatingto it, the fact Avas elicited that the jiroduction of 
these artii-les in the. United Kingdom greatly e.\ceeds 500 million 
boxes annually. A tax of the kind has for some years been im- 
]»ose<l in tlu* United State.s of I cent, on loonmtches. In Prance 
the, nionojioly of Avbolesale trade in Incifers i.^ conceded to a 
.syndieate of Isnikers, aa'Iio buy from the inamifiicturers, and sell 
to the retailers at ii ])ric.e to Avliicli the terms of concession place 
a inaxiiniim. 

IjUKS, a synonym of jdngiu*, used as in L, venerea, the plague 
of Venu.s, or .syjibili.s ; and L. ih ijini, an old name for epilejisy. 

Ll’GGFR, a small vessel Avitii two or three masts, currying 
sijuare lug sails, which (‘iiabk* the Aa-.s.sel to beat U]) nearly close 
to the Avind. This rig, chielly confined to lishing boats aiul 
ollu'r small A’e.s.s«;ls in England, is eiiqdoye.d for A'essels of large 
size by tlu: Preiich ; see llu; diagram in Still’, E. G. vol. vii. 
col. 517. 

LUGOl/S SOLl'TtON, a modieini; containing 20 grains of 
iodine ami .30 of io«liik* of potas.sium in an ounce of water. It 
i.s useful in .secondary sv]>bili.-i, 

LUMBIIKUIS: ASGAIHS LUMBIHCOIDES, the round 
Avorm of tlu; inte.stim;s. [Wor.ais, Human, E. G. vol. viii, 
col. 1012 . 

LUNAR THEORY. Tlie theory of the moon’s motion rolilid 
the earth is a subject Avliich lias attracted the uttentiuii of astro¬ 
nomers from the earliest ages. Various circumstances concur to 
account for thi.s fact. Tin* exte.nsive and rapid variations in the 
motion of the earth s .satellite, could Hot fail, cm;n in the very 
infancy of astronomical science,, to arouse the interest of iii- 
«iuiriiig minds, [t avus siieedily found, iimreovcr, that upon the 
motion of the moon ilei»ended tlu; [)k*a.sing phenomenon of her 
pliase.s, Avhich AVas so clearly associate.d with the labours of the 
Imsbaiidman in the primitiA’i* stages of society. Again, some 
kiioAvledge of the theory of the muon’s motion was found to be 
an in<li.s]ieiisahle preliminary t.uAVards explaining and predicting 
solar and lunar ocdijises, ]»liem)me,na of universal iiitcreat in all 
ag(*.s, and in all countries. Jn modern times other circumstances 
have combined to invest the subject Avith additional interest and 
im])urtjinc,e. While the moon revolves mainly in an elliptic 
orbit round the eiirth, in virtue of the attraction of the central 
body, her movement is subject to mimeroiis and extensive irre¬ 
gularities depending chielly on the disturbing action of the sun. 
To explain these numberless iiuaiiialities by the theory of gravi¬ 
tation has been a favourite problem with physical astronomers 
oAmr since the days of Newton. Nor has the interest attached 
to the subject been tliminished by its immense difficulty; on the 
coutniry, this circumstance has enhanced its attractiveness, and 
constituted it a field ot research to which mathematicians and 
ostronomem have devoted their highest eflbits. Finally, when 
Ave take into consideration the fact that a correct knowledge of 
tlie moon’s motion supplies the best available solution of the 
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problem for finding the longitude at sea, it will not be difficult 
to understand the importance which the lunar theory occuines 
in astronomical science. We owe to the Greeks the first approach 
to an accurate knowledge of the moon’s motion. The earlier 
astronomers of the Alexandriiin Sc,hool were in possession of 
some of the fiuidamcntal elements of the hinur theory, such 
as the motion of the apsides, the motion of the nodes, and 
the mean motion. Jt was reserved, however, lor Ui[)j)archus 
to establish the first complete theory of the; moon’s motion. 
The foundation of his researches ccaisisted of three ohsei-ved 
eclipses of the moon, from which he derived the elements of tluj 
lunar orbit. It is a curious fact, that llu* most important 
ine<tuality in the moon’s motion, arising from the disturhing 
action of the sun, namely, the tivectitm, was discovered hv 
Ptolemy, the greatest astrononnn- of aiiti(|nity .after llip[>archus. 
The theory of Hipparchus, comhined with tlu; iniprnvmueiits 
clfected in it by J’tolemy, sufiiced to repi f'scnt tlu' nai-ii ol^sm*- 
Vtttions of the ancient astronoim'is with all desii'uhh- jirecisioii. 
Wlicii Tycho Brahe, however, in tlie sixti'i iitJi ecnturv, ai>]>liisl 
to astronomical observation instruments Ihr superior in e.ouslrue- 
tion to any that had been liitlKuio cxeculed, Ije succeeded in dis¬ 
covering several additional ine<|uali1ies in the moon’s motion, (►f 
xvliich the more important were the varial ion and t he annual e(|ua- 
tion. The discovery of the elliptic laws of tlui moon’s motion hj'^ 
Ke])ler, and the explanaticm hy llorrocks f)f the eveelion hy a 
vuriahle eccentricity and a lihratory motion of the ui>sides, con¬ 
stituted the more im])ortant of the results which av( re subse- 
(juently achieved in conuec.tiou with this subject pre\ious to the 
estahlislinient of the theoiy of gravitation by Newton. 

To the immortal author of the, ‘ PHiicipia’ we owe t he explnua- 
tion of the physical origin of tlie more important in(‘<|u;dities in 
the moon’s motion. In that work Newton sh<»we<l how the 
variation, the annual (Miuatiiai, the motion of the nodes and 
other iiKspialities in the moon’s motion, arise from tin; distnrh- 
iiig action of the sun; and he proved hy calculation that their 
qiiaiilitutivc values, as derived fi'om tlieoiy, agreed witli their 
observed values. In one i‘('s])ect he was not. s(j fortunate. In 
calculating the motion of the apsides he (d)tained, as the result 
of his theoretical researches, a value ecpial to only half the value 
assigned hy ohservaliuu. In coiise<pn nc,e of this circiimstanc«i 
he was unable to account fijr the ((uantitative value of the evec- 
tion, althougli he gave a iterlecily satisrnc.lory uud complete 
r;xplanati(Ui of its jdiysical origin, it was reserved for Chiiiuiit., 
one of Newton’s successors, b) remedy tliis defect. This he 
elfeeted as one of the, results of Jiis analytical solution of the 
famous iiruhleiii fd‘ three Isulies, or, in other words, the pruhh-m 
of one hody revolving round another, and disturbed in its move¬ 
ment by the actioji of a lliird hody. About the same time the 
great geometers, Euler, and D’Alembert, gav**, also amdytieal 
solutions of the same problem. ’J’lie theory of Euler sliortly 
afterwards received imjn’ovenniiits from Mayer, and formed the 
groundwork oj'tlie. earliest luiiai' tables, which were successfully 
applied to purpose.s of navigation. 

In the ‘ Mecanique (k;li:ste,’ which was ]mblislie<l towards the 
close of the last ceiitmy, Laplac,<'. Inis given an analytical exposi¬ 
tion of the lunar theory, xvliich formed tin* basis of the ehihorate 
lunar tables, computed resjieetively by Burg and Burckhardt. 
In his researches on this occiasioii, Ijuitiace gave, nim-o. accurate 
theoretical values of the co-ellicicJits of ilje inequalities of the 
moon’s motion than hud been lieietofore assigned, Ixisides intro¬ 
ducing into the expressions for the co-ordimites several inequali¬ 
ties which hud previously escaped attention. 

In one respect the luiuir tables, hitherto executed hy physical 
astronomers, laboured under an impijrtant (hdect. Although 
the mmiherless imMpialities xvhich all'ect tlie moon’s motion were 
derived from theory, their quantitative values wen; in many 
instances determined by means of the ol)S(;rvi;d jdaces of the 
moon. Laplace waa strongly impressed witli the imperfection of 
this process, and in the year 1H18, upon his rocommcndatioii, the 
French Academy of Sciences proposed a prize for a theory of the 
moon’s motion, which would he dejauident oii observation only 
for the six fundamental. elemeut.s of motion. 

The prize was shared between Dammoisean, a retin;d French 
officer, and Plana and Carlini, two Italian astronomers. The 
theory of Dammoisean is the same as Laplace a, only the approxi¬ 
mations are carried to a greater extent. Tables wen; shortly 
afterwards constructed on the basis of this theory. Phma fol¬ 
lowed up his researches hy the publication, in 1832, of an 
immense work upon the lunar theory, in throe quarto volumes. 
In this vast monument of research, the api>roxiinations are carried 
to a much greater extent than had been done in any previous 


investigation. Another precious advantage consisted in this, 
that the co-efficients of tlic inequalities (which of course involve 
the elements of the lunar orbit) were assigned in tlieir literal or 
symbolical form. Tlu; results which the Italian astronomer 
anived at in this work constituted the basis of lunar tables, 
which Avere emjfioyed in the calculations of the American 
Nautical Almanac, until they Avon* replaced hy those of 
Hansen. 

Hitherto the method of attacking the ]»rol)le.m of the moon’s 
ni<*tion Avas essentially the same as that originally employed hy 
Clairaut, Euler, and b’Aleudieit. In cA’cvy c.a..e the true longi¬ 
tude of the nuMtii Avas used a.s the iudi'peiuieut. Aairiidile. Other 
astronomers were, hn\ve\cr, now led Ui cousiiler tlu; method of 
solving the problem hy enqiloying as the independent variable 
tlu* menu longitude of the moon. The ]irohleiu Avas solved from 
this point of vieAV by I’outec.oulant and Lubbock, The researches 
of Poiilecoulaut uj'c esj)eciidly complete. Thc»A are coutaiiied in 
the fourth A’oliime of his well-known work on pliysical astro¬ 
nomy, ‘ Tlieorie Aiialytique du Sy.steine du Mmide.’ 

The lunar tahli-s iiM*d lor the Kaiitical Almanac, coiitiiiued to 
he those of Burckhardt, and the disconlances which they exhi¬ 
bited hetAvi-eii theory and (disc'rvatioii were of such magnitude 
as to constitute a rejuoach to astronomical sc.ieiice. It was, 
doubtless, under the impression of the imperfect condition of the 
lunar theory as demonstrated hy the, discordances existing 
helweeii the results of all the existing lunar tables on the one 
liuud, aiul the ctUTespoadiug observed idaci’S of the moon on the 
other, that ILiu.sen was induced to direct his attention to the 
snhjccl. Ill iHiiH, he published a Avork on the lunar theory, c{»n- 
t.lining an exjtositioii of a new method of attacking the' problem. 
FiirtluT lesulls of his resean hes continued to he piihlislied from 
time to tiiiu*, and an elaborate system of tables, bused upon his 
ulliinati* hihours, Avas jiiihlislied in 1857,* at the expense of the 
Hritisli (lovenniient. A comparison helAveeii a iiumher of ob- 
s(‘rved jdaces of the moon, derived from the Gnieinvich oh.serva- 
tions on the one hand, and tin; eorresponding jdaees as.signe(I hy 
the liniur tables on the other, instituted by Mr. Hind, the 
sii]M‘nnt.endeiit of the Nautical Almanac, e.xhihited a remarkable 
accordance, the onlslandiiig differences being so small that they 
might 1«* fairly sahl to lx* Avitliiii the limits of tin* errors of 
observation. Tliese tables still coiitiiiue to he used in the calcu¬ 
lations for tin* Nautical Almanac, and coutinne to ju.stify tho 
high opinion originally eiitcvtaiiietl respecting their accuracy. 
The final re.sults of lliiii.seii’s tlieoreticiil researches on the sub¬ 
ject Avere communicated to the world in a Avork contained in two 
jiarts, AA'liic.b Aveiv publisheil resjiectively in 1K(J2 and 18(54. In 
this new method of investigation, the perturha,t.ionH of the three 
e.o-ordiiiale.s of tin; niooii'.s jilai'e an; thrown iljion tliree only of 
the si.v fuiidameiilal elements of motion, the remaining tl’irei; 
having the, mean values indicated by ohseivutioii, and being 
tlie.refoi’e. a.s.sumed as con.slant tliroiigluait. ^’liese, latter are, the 
exceiilricity, the inclination, and tlie mean motion ; and the cal- 
<*ulations are so arranged that, these three alone enter into the 
co-elficieiitsof the. various inequalities Avliich it is iiec:esHury to cal¬ 
culate. By this means Hanseii is enuliied, at each successive step 
of a])]>roxiiiiatiou, to sul>stilute the numerical A ulues of the co- 
ellicients for their liti'i-al expression, ami lie tli(;rehy avoids the 
extreme c.oiiij*lexity Avliioh the invesligalioii as.'^umes Avhen the 
higher aj>pro.\i]natioiis are entered upon. Tin* true anomaly in 
the disliirhed orbit is obtained hy investigating the perturbation 
of the moan anomaly and .sulisLiluting the. resulting disturbed 
mean anomaly in the nniation of tin; centre of the mean orbit. 
Finally the trui; longilmm is eonqmted by the application of the 
tropical longitude of the perigee, and of the reduction to the 
ecliptic, taking into account tlie jie.rturhalions to which it is 
subject, llaiiseii is jiersuaded that the p(*rturhations of the 
mean anomaly converge much moj-i; rapidly than tlu; expressions 
which had been hitherto employed for computing the perturba¬ 
tions of the moon’s place, and he insists upon this as one of the 
main advantages of his method. 

We have now to refer to anothe.r great work which originated in 
the ditliculties of the lunar theory. In 184(5, Delaunay conceived u 
beautiful and highly original iiietliud of solving the prohleni of 
the moon’s motion. The variation of i*lement.s is used as the 
basis of investigation. By a projier choice, ol elemeut.s the difler- 
ential equations may he reduced to their sinqdest, or Avhixt is 
called their canonical form. TJu; elements used are :—^thc mean 
longitude of the, moon, the distance of the porigei; of the orbit 
from the node, and tlie longitude ot the node, which may be 
called the three angular elements; and three other elements, 
.wliicli are respectively conjugate to the former, and Avliich are 
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(letenuiiiate functions of tlic incfui distance, tlie excentricity, 
and the inclination of 1 lie (»rhit. 

The object of Delaiiiiay’H nic-thod is by nieiina of a aeries of 
changes of the variahles, to cause all the more important periodic 
tenns to disappear, one hy one, from the disliirlung fiincti(jn, 
until the differeutial (‘(piations finally assume a form which 
admits of easy integnilion, in the same manner as if tlicy referred 
to any of the, ordinary eases of i)liin( liiry jierturhatioii. In order 
to eflect this ohject, Delaunay exeeuled HOn suecessive traiis- 
fomiatioiis of the variahles. • After each transfonnatinn, ).y 
making the pro])ev suhstilutions in llu* ex]ires^i(.nfi for llie 
moon’s co-ordinates, the latt»‘r an*, ohlaiiied in terms of the 
system of elements lust introduced, so that liuully the three to- 
ordinates an! known in terms (»f the, three final constants ami 
angles, which vary uniformly with the time. 

One great advantage Avliieli Delaunay’s method ])o.ssesses o\ ei- 
llaiiBen’s consists in this, that while' the <- 0 'i‘Hieienls of the 
iuefjualities are investigated l»y a jtroee.ss of cipial simjdit ity, 
the elements retain tlieir literal form, ami, couseijiiently, wlu'u 
more correct elements have keen derived from ol>.M*rvalion than 
tliOHu finally used in tlie eoni)niliitioii of the nmmrieal values of 
tlui co-etlicienl.s, it is ea,")’ to e,om])iilf the eorrection to lu* a]>]died 
to (iueli co-ellieienL. 

The results of Delaunay’s lahourshave Is-en given to l.lieM"orld 
in two maguiticM'iit volumes, ])ultlislicd in ami l.stJT, under 
the au.s]ti(*eH of tlie French Aeaih'my (»f Seii'iiees. ^riiis eminent 
a.stronomcr was engage<l in eoii,>trueting tahh-s on the l»a.'is <if his 
great: work, when, in the autumn of 1872, he was unfortunately 
drowned hy aei.ideiit olf Cheihoiirg. It is undersLood tliut the 
tables were so far advanced towards eoinpletittn that, tlieii' publi¬ 
cation may bi: expected ere long. 

An account of recent re.seurclie.s on the secular ine(|ualily of 
tliu inotui’s mean motion.will be given iiei'eafler [ Moon, .SiicuLAii 
iNKgi Al.JTV OF TUF MfAN MoTION OF THF, K C. S. L 

LUN<I-TESTS. [iNFANTlflJUg E. (.!. vol. iv. eol. 858.] 

LUPFS, a skin disease, known uJs(j as noli iiir Idni/nr^ chielly 
attacking tlie fuci*, and slowly I'utiiig away the llesh, like a •wolf. 
[SivTN, DlSliASKK OF, E. (’, \(>1. vii. eol. hid;.] 

LITTEOLIN, G2„11j,j(), 4 <‘'>loiniiig matter (»f 

Aveld, Jh‘Mihi may be extracted by lauling the, ]daiit witli 

dilute alcohol and ])urif\iiig tlie iiii]iure luteolin, which sejiarales 
oil evaporating the aleoliol, liy ery,stallizatjon from dilute alcohol, 
or a mixture of glycerine ami water, it crvstallkes in yellow 
prismatic needles, which an; almost insolubic in water, slightly 
siduble in ether, and only moderately soluble in alcobol. \Vli(;n 
fuse.d with potassic hydrate, luteolin i.s ve.solved into phlorgluein 
and nyrocutecliin, with siinultaiuons evijlutioii of carbonic 
aiihyuride. (Chevreiil, ./ear. Cluni. Mul. vi. 157 ; Rhdileidiauer, 
Ami. Clic'iii. Phann. e. 180; Scliutzeiibergcr and I’araf, Ami. 
Chni). VhnrM. Sup. i. Jdt); lloclileder, Jonr. Pr. xeix. 4;j;3.) 

LUTESTRING, a glossy Jdml of silk fahrie. (d‘ su[>erjor 
<iuality, prohahly dcrivi*d its name of Itiatriiuj (which i.s 
believed to liave been the original mode of spelling) from its 
lustre. 

LYCANTHUOPy (from Aukot, a wolf, ami a 

man), a form of monomania, in whicli men famy them,selves 
AVolves, dogs, or wild beasts. In a wa;ll attested ca.se that lately 
occuri’ed in France, a passion for tearing the lx)dies of ]>ersoiis 
recently interred attacKed one Eertrand, an otlierwisi* well eoii- 
diicled sergeant in tlie Freiieli army, at .short intervals of time, 
'fo gratify this strange iiassion the man underwent extreme 
fatigue ami exposure, as well as danger, showing an activity and 
strength almost suiierlimniin. 

LYCIAN LANGUAGE AND TNS(.UIIPT10NS. Scattered 
over the anc,ieiit territory of Lycia aic found iusciijitions in a 
]K*ciiliar character, xvhich bears a close resemblance to that of the 
recently decij)hered (\vpriot(> inscii])tions [lNs^;lUl*Tlo^'S, Gyrui- 
OTE, E. C. S. col. 1In many cases these insc.riiitioiis occur on 
rock-cut tombs, with sometimes an accom])anying Greek Iranslu- 
tion; but more frequently without. The liyciaii lloom hi the 
llritish ]\Iuseum is tilled with sculptures brought to this country 
by Sir CharlcH Fellows in 184(5, upon many of which are found 
Lycian in.scrijitions [Lycia, E. (i. Geog. Div. vol. hi. col. (SIlSj. 
From the fact, that these inscriptions are .sometimes accompanied 
hy a Greek translation, we may infer that the language must have 
been unintelligible to the Greeks j that it >va,s, in fact, a foroign 
language. What this language was, we now ))ropose to investi¬ 
gate ; and the date of the inscriptions tlicin.selves xvill fumisli 
ns with the best clue to its discovery. 

The Lycian alphabet consists of twenty-five letters, but con¬ 
tains many homophones, and to express certain sounds employs 


double letters. It may be divided into tlirco gi’oups, of 
which the Ist contains the old Phamician signs ; the 2na, con¬ 
sisting of three letters, shows the additions made by the Greeks; 
the 3rd gi-oup is peculiar to liycia. Of this alphabet, thirteen 
.signs are identically the same in form, if not in power, wdth the 
letters found in Cypriote inscriptions. But the language of the 
(!ypri»tic is proved, by Dr. Birch and Mr. George Smith, of the 
Briti.sh Museum, to be an aiiciiuit form of Greek,'while that of 
tlie Lycian inscriptions is of a totally dilferent character. 

That tlie Lydaii-s wviv. a highly civilized people at the time 
of the Trojan war we have abuiidant evideiiee in the Iliad; and 
it is not a little remarkable that the lirst mention we^ have of 
writing in the Iliad occurs in connection with the Lycians. It 
is to a king of Lycia that Bellerc»])hon is sent with letters by 
Prmtus, king of Argos (llia<l vi. stanza 20). 

From the silence both of Homer and Herodotus, it would 
apjiear that llic* nin ieut Lyciaiis spoke Greek- at least we find 
in neither of tliese iviiters any I'vnlenco, that they spoke a dif¬ 
ferent language ; and hence, since these inscriptions, though 
found in Ly<*i!i, are not in any Greek dialect, xve infer that 
lliey aie tin' work of fort igiier.-; .si ttlers in Lycia. 

Jlercahttus tells us lluit the Lycians remained an independent 
nation until Gyrus, after the defeat of Griesus, turned Ids arms 
against them. TJie miigliboiiring (.’arians were reduced to servi- 
tiidfby llaipagus, the Pi'isiaii general ; but the Lycians prefer¬ 
ring death itself to slavery, alter disi>laying I'l-markable valtair, 
consumed tht'ir ivives, children, and .‘slaves rather than submit 
to the tyrant, and then .sailieiI forth to peri.sli. Aauthns, their 
chief city, having set tliem this noble example, it was followed 
by most of tlie other citii-s. Of Gauims, tlie chief city of the 
neiglibouring couiitiy of (’aria, thi.s is ('xjaessly stated. Hero- 
ilotiis then tells us, that tlioM* Ijyciaiis xvho vnoc call themselves 
Naiitliiiin.s ar«', vdlli the exc.e])tion of forty I’amilies, Hlraiiger.s, 
i.i:., foreigners, who have since si'ttled in that place. 

Now the Lycian inscriptions we bi*lie,ve are all subsequent 
to the I’ersiau (/OiKjuest (ii.c. 545}. With regard to riry of 
these, and tlio.se the mo.st imporiaiii— the inscribed inonuiiient 
of Nanthus, a cast of a ]>urLion of which is in the Lycian room 
at 11 m* British Mu.s.eiini (No. 141 in l.latalogue),and the Decree 
of I’ixodarn.s, the original of which will bo found in the same 
room (No. toil)—this is certain. 

Herodotus informs ns that 11 arpagiis, the Persian general, 
ri'ceived tin* Lycian satraiiy as the reward of his services, to 
liobl it in jierjKituity as the, va.ssal of the ‘king of kilims and 
the inscribed monument, or Xantliiaii pillar, m(*nlions KuiaB,the 
son of lluiqiagus, to whom periia]>s a portion of the Lycian terri¬ 
tory had been conlided by a juevious ruler. 

This iiiomiiuent, covi'ivd u.s it is with Lycian characters, not 
only nieiil.ions the son of llaipagiis, l»ut names several Lycian 
bnvns and slale.s. Ibqqiily for us, Ihonf is a Greek insenption 
on tin* north side, commencing with aline of the j»oet Simonides, 
who nourished n.c. 55(1, and recording the exploit.^ of the son of 
llai’pagu.s, in u lio.se honour tliis monument was erected in tlie 
market-place ol‘ the twelve gods. N ow the. line in Lycian ■which 
follow.s immediately after the Greek, is to this elfect :—“ Copy of 
the greate.st <lecree of tlie kiiigofkings,”showiiigthutthede- 
cre*e.s in the upper part of the pillar emanate from the king (>f 
I’ersia, xvlio, in the Achiomenide in.scriptions of that period 
(Behi.stvn Insoriftion, K. C. S. eol. 2fl7J, invariably calls him¬ 
self ‘klisayatliiya klisayathiyauruii,’ or king of kings, just as the 
mo<l< 3 ni rulers of that country assume the title of *Shah-iii- 
►Siiali,’ Avhicli has the same meaning. Tliis title occurs frequently 
on the N.E. and N.W. sides of the monument, and, as if to 
assure us who they Avere Avho erected it, Ave find several times 
re])eated the name of Aouia, or Aourmez, i.e., Ormuzd, the 
.sai>reine God of the ancient Pi*rsiaii8. The Lycian coins, too, 
coiifirm our argument. On many of tliesc coins we find on one 
side a grap]ding-hook ; Bometimes the grappling-iron is double, 
but it IB generally treble, and in some ca-ses (j[uadriii)lc. Noav, 
as the Gmek Avoril fur .siudi an instrument avub afurayos (harjiagos), 
it baa been ingoiiiuu.sly suggested iliat the Persian satrap em¬ 
ployed this device to remind his Grecian subjects that their ruler 
Avaii named Harpagus. Tlie date of the in.*i»cribed luonuTnciit, 
therefore, Avould be from 530 to 500 n.c. 

The next dated monument to Avliich we call attention is the 
Decree of Pixodarus, king of Caria, noAV in the Briti.sh Museum. 
This Decree is drawn up liotli in Lycian and Greek, and contains 
a Grant made by the King of Caria, Pixodaro.s, son of Heka- 
tomnos, to the Lycian cities of Xanthus, Tlos and Pinai'a. 
Noav the date of rixodaros is fixed by Clinton’s Fasti Hel- 
lenici at B.c. 335. We have, therefore, two dated monuments 
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upon which to base our researches; and, since wo find that both 
of them are subsequent to the Persian conquest, and one of them 
was evidently erected bv Persian authorities, we conclude that 
the language employed is no other than the old Persian, wliicli 
was the language of the conqiieroi’s, and subsequent colonists of 
the country till the time of Alexander the Creat. 

It is to Grotefend that the lionour is due of being the first 
decipherer of Lycian inscript ions, as he was of the Persian cunei¬ 
form. In 1821, M. St. Martin published ‘Observations siir les 
inscriptions Lycienncs decoiivertes, i^ar M. Cockerell,’ in the 
‘Journal dcs Savants.’ This wtis followed b}-^ jin articlebj'^ Lassen, 
in the tenth volume of the ‘ Trimsactions of the German Asiatic 
Society,* ‘ Ueber die liykischen Inschriften und die alten 
Snrachcn Kleinasiens.’ Mr. Sharpe, in A])pendix 11. to Sir 
Charles Fellows’s ‘ Travels and Researches in Asia Minor,’ says, 
tliat the Lycian language appears to have more resemblance to 
the Zend than the Persepolitan ; and tlie latest authority on tlie 
subject, Moriz Schmidt, Pinfessor at .lena, tells us, inaw'ork 
published in 1868, that it is not the Old Pei'sian (the language 
of the Achwraeiiide cuneiform inscriptions), but the Zend or Ohl 
Bactriau, the East Iranian, in which are pn si'ived the writings 
of Zoroaster, that is to be compared with the language of the 
Lycian monuments, the allinity of which with that of Lycia, be 
alliuns to be “ very striking.” 

For the philological arguments by which tluise statenieiits are 
supported, we must rel'er to the works themselves. We have 
only to remark, that while both authorities agre<*. th.at the. lan¬ 
guage of these iiiscrijitiuns belongs to the rianiaii hianch of 
the Indo-European family, and to the East Iranian, or so-called 
Zend, subdivision of that family, yet both difier as to the jieo- 
ple by whom these inscriptions were w'ritten. The vi(*w above 
presented is that of Sharpe, who follow.^ rather the. opinions 
of Lassen tlian of Grotefend ; Avhile the opinion of Sclmddt is, 
that the Lycians, in common with oUku' tribes and nati(.>n)4 of 
Asia Minor, were allied in language to the rersian.s, aud that 
the Lycian language aa'^ur not Greek at all, hut a jKiculiar h 
guage* constituting a link between the. lungu of Greece and : 
Persia. We think that the learned Professor has not proved , 
liis point; hut Ave refer to the Avork itself, Avhicli, being in 
English, is accessible to all. That noAvhere. out of Lycia are. 
these so-called Lycian inscriptions found, e.vcejd at (/auiiu.s in 
Caria, whhih city sulfered tlu; same fate as Xanthus, and Avas I 
placed in tlie same d(!grading position, is, AVe think, a strong ! 
argument in favour of the Anew Ave have taken, and, so far, is 
in antagonism Avith tlwit advocated by Professor Sclimidt. AVe 
append the bilingual sepulchral in.scrijitiuii of Levce.sy :— ’ 

“ Ewiiinii itatu mOiie prinafutu ])oleiiida uiolleucseU se la])ara 
polenidau poreUmOtCa prinO/.eyCfle flrppe lada CpttcQO se tedeenie. 
se ey 6 tesO reli. .. detOe itatu CwCuc mo ey 0 ... oete pona- 
machche aladuQadc : ada d.” 


The Greek tianslation accompanying this tells us that the 
meaning is as folloAA's:—This tomb, which made j^ollonidcs 
son of Moloesus, and Laparas son of ApoUonides, Pbriinatis’s 
serA'ants, for Avives their, and children, and, if anyone Ariolates 
tomb this, lot him pay a fine of..... adas.” 

The number of adas to be paid cannot be deteimined ; since 
the value of the numeral characters, Avhich seem to have been 
the .same as those used in Egypt, ns Avell us Pliujiiicia, Syiia, 
and Persia, lia.s not yet been decided. A survey of this nu¬ 
merical system AA'ill bti found iii Merx’.s ‘ Grammatica Syrioca,’ 
p. 17. 

(For further information njion the Lycian Inscriptions, see 
Sir Charles FelloAvs, Acrount of Diarovnics in Lycia, 8vo. 
London, 1841; TrarclK ami liofcarchen in Aniu Minor, by the 
same author, 12mo., Jjondon, 1852; Coins of Ancient Lycia 
Inf ore Alexander the Great, and Dates of Lycian Monuments, hy 
the same author, 8vo., London, 1855 ; The Lycian Inscriptions 
after the accurate copies of idchoenhoni, icith a Critical Commentary 
and an Ktsay on the Alphabet and Lanyimje of the Lycians, by 
Moriz Schmidt, Professor at .Jena, Royal 4to., Jena, 1868 ; 
Nenc Lykisrhe Stiidicn, von Mori/J Schmidt; and, Das Deevet 
dcs IHxodaros, von AV. Pi*rtsch, 8vo., Jena, 1869.) 

LAXTNE, an alkaloid contained in the box thorn, Lycium 
harharnm. It is obtained as a colourless crystalline deliquescent 
mass, Avhich is easily soluble in alcohol and in AA'ater, hut only 
sparingly so in ether. Most of its salts crystallize Avell, aud are 
readily soluhh* in Avaler. (Ilusemann and Marm6, Ann Ghm. 
Charm. Sup. ii. 

LYCOCTONINE, a ha.sc! contained in wolfs-hane, Aconitum 
Lycoctonnm, along Avith acobjetine f E. C. S. col. 30], from which 
it dilfers in being but snaringly soluble in water. It crystallizes 
in nodules, and is easily soluble in alcohol, but only sparingly 
ill Avater. 

LYDJNE, a violet dye ])r(Kliicud by the action of potassic 
forricyanide on aniline. Pun; lyilinc is a powder of a beautiful 
violet colour, insoluble in Avater, soluble in alcohol, and slightly 
soluhle ill ether. ((Jiivot, Compt. Rend. l.\ix, 829.) 

LYE, LEAT, OR LEES, an aqueous solution of a soluble 
salt. If of .soda or jiotash, it is a caustic lye ; if of the carbon¬ 
ates of tliose alkalis, a 'mild lye. When a lye has been allowed 
to cool, aud a j)orliou of it to crystallize, tlie other portion 
constitutes the mother lye. 

JiVON COURT, the Heralds’ College of Scotland. It is 
iresiiled <wer by Jjyon king-al-arms, under Avliom are six 
uuulds and six jnirsuivants. The functions of the court cor¬ 
respond generally to tliose of the Heralds’ t.'oUege, or College of 
I Arms of England, and Lyon king-at-arms ranks next in pi*e- 
I ce.ilence to Gaiter and imiuediately before (Uarencieux king-at- 
arms. [Herald, E. C. vol. iv. col. 660; Heralds’ College, 

! ibid. col. GOlJ. 


M acaroni, strings of well-kneaded dough made from the 
fiour of the best hard Avheat, dilfers from 
and other similar Italian preptuaiioiis, uliieily in the size and shape 
of the pieces [VEHMiCELm, E. C. vol. viii. col. 6i4J. The semuta, 
or large grained meal- into wliich tlie. Avlieut is first ground, is 
sometimes separately prepared and sold as scinolinu, for use in 
making breau, puddings, luid polenta. 

MACARONICS [VimBiFiCATioN, E. C. S ]. 

MACAROONS, small oval biscuits or cakes, made of .sweet 
almond meal, refined sugar, Avhite of egg, and grated Iciiion peel. 

MACE, the arillus Avhich surrounds the kernel of the nutmeg. 
[Mtbistica, E. C., Nat. Hist. Div., vol. iii. col. 1025.1 
MACHINE ENGRAVING [Engraving, E. C. vol. iU. col. 
8901. 

MACHINE printing [Printing, E. C. vol. vi. col. 744J. 
MACHINE TOOLS, or Dnyine Tools, is a coUective name for 
those beautiful contrivances whereby the AATiitwortlis, Fairbairus, 
and other mechanical engineers have been enabled to rai.se 
machine-making to so high a pitch of mechanical excellence. 
Various kinds of machine tools are described under such head- 


M 

iiigs a.s Boring, Lathe, Planing, Screw Cutting, Tdrning, 
&c., E. C. und E. C. S. 

MACHINES, MATHEMATICAL [Mathematical Ma¬ 
ch jnio.s, E. (k S.]. 

MACJIUOMIN [Macluuin, E. C. S.J. 

MACIES, wasting ; emaciation, a term applied to diseases 
attended by great 1o.sk of flesh. 

MACLURIN, Morintaniiic Acid, CjalljoCo (CjoJ/,oO„). This 
acid, which was formerly regarded as identical with iiioric odd 
[E. C. vol. viii. col. 18j, constitutes the chief portion of the 
colouring matter of old fustic {Morns tinctoria). When separated 
from tile moric acid and calcic morate that accoinjiany it in the 
crude state, it crystallizes in yellow microscopic prisms, which 
dissolve sparingly in cold water, but easily in alcohol and etlier. 
It melts at 2tHr, and wlien fused with potassic hydrate, is resolved 
into phlorglucln and pyrocutechuic acid. A solution of maclu- 
rin boiled with suqihuric acid und zinc, i^^uires a red 
colour, and then contain.^ along with phlorglucm a new com* 
pound, machromin, C\^Hio 05 , 3 Hg 0 (CmHjqOjo *4-6H0). This 
Ibrms colourless glistenmg needle.s, which are only very sparingly 
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soluble in water or in alcohol, but more readily in ether. Its 
aqueous solution acc^uires a violet blue colour on exposure to 
the air, and then yields a blue prec^itate with hydrocliloiic 
acid, (Waj^ner, Jowr, pr. Chm. li. 82, Hlasiwctz and Pfaimdler, 
xc. 445 and xciv. 65.) 

MACROCEPHALOUS (from ftaxpds, long, and head), 
long-headed, a term applied to heads and skulls which are 
longer from front to rear than i’rom side to side. 

MACROCOSM (from larger or long, and Kder/uor, 

world), the «niversc\ as contrasted witli microrosiii, a term ap¬ 
plied to man as the little world, or epitome of the universe*. 

MACULiE, spots; specks, a term apjdied to various dis- 
colourations of ibe skin; r.._r/., M. matricis, nwvi ^iKttr.nd, the 
discolouratioiis, &c., attributed to the imagination of tin* mother: 
M. JlejiaticiCf liver-spots, cldoaniaa, or rcnyirolor: M. 

voltttica:, flying-spots, or (:rytheniafHij<(.r: M. or plague- 

spota ; M. ocuhrum, specks, or ojiacitiesof tlu; cornea of the eye.: 
also cataract. 

MADDER. Pending tlie full develojmieiit of the, 7‘eni.irkuhle 
process for obtaining the colouring element of madder from co.il- 
tur (see the next articln), this very iisidiil dye-drug continiii's to 
he obtained chiefly from the njot, and to he imjKirted in large 
quantities for use in dyeing and ealicf) jninting—partly in the form 
of the chocolate-coloured powdtir, calhd naraucin [(lAttANClN, 
E. C. S. col. llt)3J. In some years the iminuts liave exceeded 
400,000 cwts., hut the average is much lower. The following 
were the figures for 1871 :— 

Madder root . . 150,5^5 cwts. i:37r»,Oir> 

Madder . . . 00,706 „ 245,070 

Gumnein . . 27,808 „ 220,58.5 

Holland ia the chief madder-growing country ; in the year 
1871 the province of Zealand alone sent T,000,000 roots to 74 
dyeing factories, to he dried, beaten, ]ndveriH(:d, and packed in 
casks. 

MADDER, COLOURING MATTERS OF. Alkariu, 
(E. C. vol. V. c(j1. 4o8]. This colouring 
matter has recently been artificially ju’opared from anibraccne, 
(l^^lIjo(6jg//,„), a nydrocarbon found in coal tar. Tliis is iirst 
converteif into anthraijiiinone, [Qoinonkm, 

E. C. H.], and then by tn'utmeiit with br(unim5 into dibrtuu- 
anthriupiinoiu*, CjJlaBr,Oa U) ; Gie latUii*, when 

heated to about with iiotassic hydj'ate, ac.<juir('8 a blue 
colour, and then contains jtotussic alizarate. IVrkiii, by treating 
antbraquinone with sulplmric acid, converts it into disnlphoan- 
thiwpiinonic acid, and then treats tin- lu'oduct with potassic 
hyilrute to convert it into jxitassic alizurate. Tin* ]>otaKsium 
compound obtained by either of thesi! ]»roc(*sses, on being dis¬ 
solved in W'uter and achlulated with an acid, deposits the ali¬ 
zarin in yellow flocks. As thus obtained, it is nearly j>ure, 
and can be at once used for dyeing or jirinting fabrics mor¬ 
danted with alumina or iron in tin* usual way. 

MADONNA, ill Art [Holy Famij.y, E. 0 . S. col. 12811. 

MAGENTA (Aniline Dyes and (’oi^ouiis, E. C, S. col. l.'llj. 

MAGICAL literature: may ho cbissed under two 
general heads, the first comprising such w'orks as treat of Magic 
under a religious or superstitious aspect, as a means by the em¬ 
ployment of which man may legitimately endeavour to increase 
iiis own happiness both in this and in aiiotlier w’(»rld ; the second, 
cmhracing such treatises as are. more jiractical, and are coii- 
cemed with magic as an art, furnishing rules for its performance, 
and teaching the projier niethod.s to he jnirsued in order to 
ascertain the will oi heaven, or obtain an insight into the future. 
Each of these classes contains such an immense mass of litera¬ 
ture, both W'ritten and ])rinte(l, u]>ou every conceivable topic 
connected wdth the subject, such us ('«/»«/«, ('/tunas, Chiro¬ 
mancy, J)emoiwlo(jif, JUriuatiou, Drmms, (Jconiancy, Natural 
Magic, Necrornancy, rrognostkatioun, Sortili’ijy, Witchcraft, and 
other brandies of the art, that the nuu-e enumeration of the 
titles of the maiinscripts and hooks relating to each of them, 
would form a volume in itself. It Nvill be suHicient therefore to 
mention briefly some of the principal sources of inlbrmatioii 
upon the subject in reference to the various divisions wdiich 
liave been ^iven above. In the Sloane collection of Manuscripts 
in the British Musuera may be mentioned the following general 
treatises:— Magia veterum per insipnem philoKo^hiim et Medi- 
cum Theophfastum Paracelsum descripta ; A hook of conjuratiom, 
spells, esmerments, and magical treatises; Johannis JJodini col¬ 
loquium nepta]3lomeres de ahditia rerum sublimium arcanis; Liber 
de divinatione^anua magtcce reserata; Eoherti Lombardi, nnnoris, 
MUmenta magica perfectissima ; Litre des secrets, escrit d Naples; 


praeiica verce; and many others which will be found 

upon reference to the printed catalomie of the above-named col¬ 
lection. Among Cabalistic books there- are agieat number in 
Hebrew, several of which, such as the ‘ Claviciila balonioiiis, have 
lieeu tnmslated into Latin, English, French, imd various other 
Eurojieiin languages; ami Bernardo Trevisano, Isaac den Hol- 
laiiderint, and various other writem, have treated largely on the 
subject, althougli, in a great iminy instances, the authors of 
CahaliHic w'orks have relraiiied from putting their names to 
their prodiielioiis, in conseiiiieiue of the penalties xvhicli have 
always attacheil to tlujse who ])r!ictised “ the black artand 
the shine r(*mark will ajiply to a vast in-oporlioii of the maj^ical 
literature, which has a])pecire.d anonymously Irom time to tunc, 
in every age and every eoiintry, I'roin the earliest period ot 
history. Tlnre are, liowever, a great many well known writers 
who have mtt hesitab'd to avow their devotion to inagieal 
.studi<*.s, and w4io.se name.s have been ]niblislieil together with 
their works. Of the.se, during the middleages, tlie mo.st famoii.s 
were Alberlu.s i\lagmi.s [a.d. i R):1- 1280], Roger Bacon [a.tl 
1214—12P2I, Heinrich ('oriielins Agriiqia [a.d. 14H() —1535], 
and Michael Nostradamus [1503- . 1566], who were followed by 
.Tolin Dee [1527 1608], William Lilly [H)02—1681], Daniel 

1 )e I'oe 11663 - 1731], and many otlnirs. As a curious instance, of 
the devotion to magical literature, which was ])revaleiit dui-ing 
“ the dark age,s,” even among the mo.st highly educated cla.sse.s, 
may be meiitiuned an anecdote, related by William of Malmes¬ 
bury, who tells Us, in his ' Oesta Puntiticiim,’ that Girard, Arcli- 
bishop of Volk I 1100—1108], “was given to reading secretly, 
and before noon, the works of Julius E'irmicus,” a writer on 
M itehe-raft, who tiouri.shed circa A.n. 337 ; and that alter the 
archbishoji’s death a work u})OU tin* arlvs niriosa' was di.scovered 
lying clo.s«* to his pillow. Jt would be ulivitmsly imnossibb*, 
within the limit.s of a .sliort article, to give anything liJce a list 
of the works which liavi* bt eii jmblished in modern times upon 
this suhject, .since they are uliiiust innumerable ; but Sir David 
Brew .sler’s ‘ Letters on Natural Magic,’ Davies Hiitchiiisoii’s 
‘ llisliiiical Elssay on AVitchcraft,’ Sir W. Scott’s ‘ D(*moiiology 
and Witchcraft,’ and Ubarb's Mackay’s ‘Memoirs of Elxtra- 
ordinary Bopnlar Deliisitius,’will be found useful and interest¬ 
ing popular treatiHe.s upon the .subjei-t; wliiJe a reference to the 
catalogues of the MSS. ami printed books in the Britisli Museum, 
the Bodleian, and other lihraries, and to such li.sts as are given 
in Brunet’s ‘Maniu-l <le Lihraire,’ Watts's ‘Bibliotheca Bri- 
tanniea,’ Lowndes’s ‘ Bibliograithei ’s ]\ranuiil,’ and similar w'ork.s, 
will supply the student and the general reader w'ith an immeiisi! 
number of names of authors who have tn-aU.d of magic in all its 
various ramilieations and according to the various acceptations 
of the. woitl from tin; earJie.st jn'ritxl of its em]>lovment iij) to the 
jtreseiit time, and an e.\haustive list of all the lajoks jmblished 
ujton the subject i.s given in Dr. .1. (1. T. Grasse’s ‘Bibliotheca 
Magica et i’neumaticu,’ 8vo, Jiei]isig, 1843. Sec also E. C. under 
Amulet, Axujru, Hahuhi'Ices, Maoi, Maoto Squahe, Omens, 
Ok \( I,e, SiKYL, Wjtciic'Kaft ; and E. (S. under AniiACADABiiA, 
Divination, Biuliomanx’y, Dautylio.mancy, Necromancy, &c. 

M A ONES AllSENJGA BES, ar.sc*nieal magnet, a fused mix¬ 
ture of etjual jMirts ol‘ antimony, white arsenic, and sulidiiii'. 
It was applied i-xteriially to scrofiilous ulcers, and a.s a mild 
caustic, ami derived its name from its supposed property of at¬ 
tracting ]»oi.s<»non.s and morbid mattei'S liniii the centre of tlie 
body to the surface. 

MAGNESIUM LIGHT. When a wire or narrow ribbon of 
magnesium is ignited, tlie vivid light produced is remarkable for 
its chemical or actinic powder, even more so than solar light. Hence 
the gradually im-ixasing use of this light in iihotopapny. Expe¬ 
riments have showui that oz. of magm siuin w'ire will give a.s 
much light as 20Ih. of stearihe in the form of candles—a fact which 
is encouraging manufacturers to make experiments on the best 
inodes of rendering thi.s light available for practical purposes. 
The magnesium light has been used to photograph the features 
of the dead, in an otherwise darkened room. In 1865 Professor 
Piazzi Smyth employed it, in taking photographs in the chambers 
t)f the Egyptian pyramids ; the catacombs of Paris have been 
l»hotographed by similar agency ; the crypts of many catlieclrals 
and old diurches liave been temporarily lighted up by it; and so 
has the great tunnel of the London Northern Outfall Sewer. 
At the Nottingham Soiree of tlie British Association in 1866, 
Mr. Larkin exhibited a iimgneBium light obtained from powder 
or filings instead of wire or ribbon ; a mixture of magnesium 
powder and fine sand is made to fall through small orifices to 
the bottom of a tube, where common street gas is admitted ; 
when ignited, the light of the gas is intensified by that of the 
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miniature shower of maanesium ; while the sand, which is used 
to temper and regulate the light, falls into a receptacle. Guild¬ 
hall, London, was on one occasion lighted up on Mr. Larkin’s plan. 
The ma^esium light 1ms been rendered visible at sea to a dis¬ 
tance of twenty-eight miles, but has not yet been practically 
used in lighthouses. The peculiar character of the light has 
been rendered available by Parisian silk buyers, to discriminate 
tints on dark days, when any other form of artificial light is un- 
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a formula which may bo proved by the principles given at 
the commencement of Murphy’s ‘Electricity.’ Taking the 
I formula— 


H- .... 


trustworthy. Dr. houmie, a French physician, has applied M. 
Mathieu-Plessy’s magnesium lamp to a laryngoscope, for tlirowing 
a ray of light into tlie fauces, larjTix, and trachea of patients 
affected with throat disease. 

The reduction or metallurgy of magm'.siuin, on Sonstadt’.s 
jdaii (as applied by a company at Salford), is tliu.s conducted : — 
Oarbonate of magnesia is saturated ivith hy<lruchloric acid, and 
a solution of chloride of magnesium produci'd ; the Avater is 
evaporated, and tlie dry chloride mixed with sotlium; the 
chlorine passes over to the sodium, and leaA'cs tlie magiie.simu 
as a crude metal, which is distilleil to a state of great purity. 
As magnesium is not sufliciciitly ductile, to be drawn out into 
wire, some new kind of manipulation became necessary ; and 
Mr. Mathew, of Salford, has devised efi'eclive. machinery for 
bringing the ingots to the forms of wire and ribbon hy pressing. 
Many kinds of lamp have been devised for burning the metal; 
n.sually the wire or ribbon, uncoiling regularly from a spindle 
by a train of wheclwork, is guided into a gas or spirit tlanie. 

MAGNETISM, MATHEMATICAL THEORY OF. The 
equations of magnetic condition i'or a soft iron body influenced 
by any magnetic Ibi'c.es have been worked out by Poisson, 
‘ Memoires dc rinstitut,’ for 1821 ; by Muridiy, in bis ‘Elec¬ 
tricity;’ by Green, in his • Es.say on the Apjdieation (»f 
Mathematical Analysis to the Tlieories of Eh'ctricity ami 
Magnetism and by Sir W. Thomson, in ‘ Philo.sopliical Tmn.s- 
actions’ for 1861. The solution of these cfjnalions for soft iron 
bodies of different form is a jirobbuu of extreme interest. We 
shall in this article give Neumann’s solution of the ]iroblem for 
a soft iron spheroid, and in doing so hope to ^iresent the reader 
with many beautiful investigations j-clativc to Lajdacis's co¬ 
efficients, and rc.ciprocal functions. For more iiiforinatiou the 
Tisader is referred to Neumann’s paper in the 37th volume of 
(helle’s .lounial. As this Memoir coiistilutes an imjioitant 
ucblition to ])liysical matliomatics, avo have endeaA'oured in this 
arlieh) to render it as acce.'^sibhi as possible to those interested in 
the theory of attractions. We shalj assume the reader to possess 
such a knowledge of Tiaplace’s (.Joellicients, and tlie Theory 
of Magnetism, as may be derived from O’lhien's ‘Figure, of the 
Earth,’ and Muiphy’s ‘ Electricity.’ 

Section 1. It is easily seen that the complete integral of the 
linear differential equation— 


d<T il<r 

s = Ar„,„(«r: 


I (a +1) S s; 0 is 

+ B Qn.o (<r) , 


and exjAanding m, M*» &c. by the preceding expression in tenne 

I of Pm,o m w'e obtain— 

~~ = 2 (2a + l)P„.oMQ».a(r 

Avhcnce remembering that 

M = 0, = 

and moreoA’er multiplying the last equation by Pn,oand 
integrating, aa'c arrive at the formula— 

Q..., - /•"'?- 

4/_i <r-/4 

Hence avc see that Avlieii c «= cv P„,,»(er) «= co*, Q„, m (v) ** 0 , 
and since Q,,.«r = (-1)'." 1 . 2.8.. w 

since also n a (o’—8), and wt; have substituting 

^ 1 ^ _ 1 1 „ 

,/ (<r-M)''+‘ w{ar-fi)"^ /H-1’(ff—‘ da 

AA'e see that, comhining these tAvo cxjiressions, 

Q», t,i (<r) = cv Avhcu IT = 1 
Section 2. In the equation— 

d dii , 

<U dc ~ 

put a; = (T (T, — Vi'-a- Vi _<r/ cos (^>-0,), 

and the diffiirential equation becomes 

d „ 'dit. , 1 rPit, , / -V 

+ „(„+])„ » 0 

Hence Ibis equation is satisfied liy 

If’ = lli.n {a <r, — Vi—IT' Vl—cos ^ 

The liigbest poAver of cos (f -fPi) in this expression is (a), because 
the highest poAA'erof « in P„,„ (x) is («), and therefore Ave may put 


= 5 Urn cos m 


i,, (n- 1) (n-2) (^-3) 4 __ ) 

“ ‘2. 4. (271—])(2a—y) ) 

-.mlO ,r-2 i ^ ,{a + l)(a.+2) 1 

and v»,o -'(2 h + 1) (2 ( 27 t+ 3 ) 

I (H + 1) (71+2) (71 +3) (71 + 4) 1 } 

2.4 (271 + 3) (2/1 + 5) • +••• } 

and that the solution of the equation 

ird-O § - 

i.< S am A r,i, m (V) + B «» 


Ilcnce substituting 


, »m -f 71 (71 + 1) «« 


consequently Pfi.D (aa^ — Vl-ff" Vl—«•,* cos ^—^,) 

»s X tjm Pii, »I (a) cos VI (^—+ 2 h,n Q«,mi {a) cos 771 (^—0,) 

since Avhcii <r-l, Qn,m a ~ cv, Ave have hm = 0, and since o' and 
V, are similarly involved in AVe liave 

IVolv/rj — a/1—(t’-* VI—co8</i—^i) 

se 2 bmt P«, M a r„, m V, cos 771 (47—^,) 


■ A1 fi, m w + i'h AA'herc bm is a constant, and involves neither <r, nor «r,. To 

. - ^ n •>♦'» d"* Vn.na n - /I aV'* Q'*.*®" deteiinine it, put o- «= «r, = cv, then the quantity under the 

wnerc Pn,m <r =« (1—vqa - »tiM,w e* (l—o )* symbol P.i,r reduces itself as v and <r, inci-casc AA'ithout limit to 

1.8.6... (271 +1) I ^ ^ 3 « How multiply both sides of the last equation by 0^'*, then we 

/o-j.i\ /f)« iA have 08 a and o-, increase Avithout limit— 

+ + ___ 

2 • » p- - IT. — -./I -ffS A./1—«r.2 cos 0—♦,) 




Vn,o (a — VI ^^7) 
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—MB ^ 1.3... 2)t^l ^ Tx”! « /« iw.. o\ r.. «. and therefore p greater than unity. Consequently in an 

“ 1 ;2 .T: ~ • • ‘ oblate suheroid «r is impossible. 

^ Introducing these new variables we find— 


h-2. - % » 

( n + 1 


+ ® • (»fiy{n+"2) - *«• I '’y onlinary tri- 


2.. {l--*- n“l T ” 

(nTiy(n+”2j I ordinary tri- ® = Mi o’! — ^1-Mi“ Vi—«■,« cos(^i-ij) 

gonometry. 6 = pur - Vl -m* Vl-a* cos 

iHence equatingthe coefficients of cos wc have h„.^2h,„, 

(»i-m + l)*(n~m + 2). . . ?i*0r+T)‘(w + 2) .”.. (tT+w) « 38 (2»+l) Pn,o C Qm,» a. 

n —C o 

Section 3. It is evident that the differential equation 

, , , , Now r«.o C • 38 5w P«.m /* Pfi,m<rC 08 m(^-»?) 

+ riv “ ■= 0 ::: 


' hi-m + l)(n-m + 2). . . 7i(?i+1)(n. + 2) ... (n+7») 2 « 38 (2»+l) P„,„C Q«,»a. 

n —C o 

Section 3. It is evident that the differential equation 

, , , , Now rM.o C • 38 5w P«.m /* Pfi,m<rC08 7a(^-7j) 

+ riv “ ■= 0 ::: 

must dso be seUsfiea by “ ,,* 

« « Q« o (tr tr, - cos *-0.) multiplying these expressions, integrating, juid rcmem- 

' bcring that all the tenns vanish cxce])t those in which m is tlie 

Henco if wo put « - I. «» cc « (<^ 4 ^.) ™‘'- 

WC have ns before i«/»., m P«, m <r Q,,,« o', Pn,« m IV m Mi cos wi(^—^» i) 

(1—ir=) — *_ ti,n + w(« + l)?/,n =0 .In this section especially we have adopted some very beau- 

dff 1—<r® tifij] simjdificalions, which will be found in Heine’s ‘ Handbuch 

Consequently Q.,. (. (T, - VH:?.' Vw;. cos 4 .- 0 ,) ‘’‘'LSrrU remains to dclennine . Put ^ = 0 , then 


ss 38 ffm Pn, m ^ COS W (^—0,) + 2 //», Q«, m O' COfi 711 (^—0,1 4 

If we put (T s= (X WC have r«,«r = cvi aiul therefore as Q mn- 


— 2r i\ {p — Vr~-A«a Vl—/u,« oos + V} 


not become infinite as <r indefinitely increases we must have = 2 — Vl-ju® cos («/>—-^i)) 

Now since <■ and <r. arc similarly involved in Qm,/), we must - « , »•’* jl \ 

have i . j « 2 2. m - r«, m M P«. *» Ml cos m 


d<ri ,V<r, ■“ i—® As ^ approaches zero, <r appro.achcs ^ > ‘x’ Ibere- 

whence -j- (1-0 + »»(« + ^) » 0 ”* ai^proachcs A a Pn.m a r Q«,m ar, 

®<r, 1 — <r,® ^ . • T» * T« 

as fa) increases without limit. But « Pn. mar Qn, mar, 

whence 7iw = Cm P«. „ v, + r,„ Q„, ff, 

Since Qn. m o', becomes infinite for «r^ - 1, wliilc Q«,«»(<r<r, —, . .) , . „ .^.m ,, . !,\m ?„.,> (a r) ' 

remains finite, we have rm ~ 0, and therefore — l.2..7«t i) f — a-/ ^ , a 


^ /I ^ av 


“ 2,„ C« P„, m <r, Qn. m <r COS 7H (^)—^,) 


/ +! P„ , 0 p d fjL. 

•1 


When (a) increases without limit. 


Section 4. Let — * + “ 1 ^>0 equation «”• d> 1 . 2^ 3. .. 7i ^^ * * * 


to the given spheroid of soft iron. integral y'Y m'’ P"." m vanishes wlien p is less 

a? « r sin « ro,s ^ j/^rmnd sin (/>, 5 = Vr*~A^ ros 9 Pp Py expanding /nr in functions P 

be the coordinates of any point in the? interior of the spheroid ^ ^ (w, + 2).. . (m + n) 1 

supposed influenced by the magnetic forces. Also ht *" 1.2.3." ..T n * (a rj)'«+''*'+^ 

*, «» r^ sin 6^ cos , y, ss r, .sin 0 coa </>,, ?, « Vr,“—A* cos 

/ M” P*'* " M ^M 

be nn exterior point situated on the influencing body:— J-l 

<>» /• 2 fr rlti . Z'+l , 2 1 . 2 . 8.72 

Then i-- » /---— also / M» P»/«» M ^M =» «-« ."i ♦ i—5-5 “;;—T 

^ K Jo (=—s,) — i (•■(: -ic,) cos ij — i {?/—y,) sin tj ^-1 2 7b + l 1 . 3 ... 2»—1 

if R is the distance hetw'ccn the two points, and therefore Combining these equations logcilier we have, for a infinite 


_ .nd Bince the integral m'* P".” m vanish 

r*~A« ros 9 Pp py expanding n’’ in 




Cose a: M I = P , ff* + f>* * 1 


» Pn, m a y Qm m O r, » ^ ^Vl ^.(n-l) . . . 

(7i-m+l) -A- 


r Hence, introducing the resulting value of - 7 - P«, »• ^ Qn, m <r, 

Co»», i = p , ff.* + (..* = 1 “ ^ 

into the expression for obtained at the end of last sectioni wc 
Wc observe that for an oblate spheroid A is roiil, for a prolate , 
spheroid impossible. When A is real, it must be less than r *• 2 / y" 

that the body may be a spheroid* Hence •- is greater than Y T ?" ?"* 2n"+i * ^*h Mi cos m (^-^ 1 ) 
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hence equating these expressions for - we have /n, w = 
i (271+1) 6 *m, w , and therefore finally (when ^ ia not zero) 

-L 2,» b\ ,n P„, w (T Q„, P„. M P„, ,n Mi cos m 

Those terms in which m—o are to he multiplied by y* 

Hence if die be an element of the mass acting on the spheroid, 
and V be the potential (roo Statical Eluctiucxty, E. C. S.), 

V « y*~ « 2 5 P„, n. «r P„, M I C„. (!o.^ ^ + D,., sin vi ^ | 

whereC,,. =» (2» + l) I^'n, m J* dk Q„. or^ P„, m, cos m <f>i 

!)„, 1 (271 + 1) ^ dl P„. Mj ain </*, • 

Section 6. AVe now conic to tlic solution of tlic ])roblcni whi»‘h 
is the main subject of this aiticlc, naTudy, to dotennine the 
action of a soft iron spheroid, niagnetizt'd by any external forces, 
on n particle of north magnetism situated without tlie spheroid. 
The magnetic potential is given l)y the eipuition :— 


= J'dx dif ds I < 


7 1 7 ■> 

+ c -iT^ 


, d. 

+ y n, 


where B-, — -I- (t?—?/)- -I- (C- (, v, C the coordinates 

of the particle acted upon by the magnetized spiieroid, .r, //, 
the coordinates of any point in the sjheroid, and (lie limits of 
integration extending throughout it. 

Wi‘. have also o =s k -■* <? = « ^ ^ where « is 

dx ’ d// d:i 

a constant, and * satisllcs the ecjuation 

, d-^^ d'H> _ 

d'lf^ IB' • 

AAV. may hence deduce U = « J'b' Bi, 
element of the surface, the integral extends over the whole sur¬ 
face of the S])hcroid, and the diU'erential coeOicient of + 

talccn along the nonnal at da*. Jjastly we have' for the deter¬ 
mination of* the e(juation * + A' + AA^ = 0 , where V Is the ]»o- 
tential of the forc(!s magnetizing the spheroid, and AA' = 

« ^ , where the integral extends over the wlnde 

surface, and is the distance of dm from tlu; intluenced ]»oint 
in the interior of the spheroid. For the mctluxl of deducing 
these equations, see Poisson’s ‘Memoir,’ or Murjdiy’s ‘Elec¬ 
tricity.’ 

Section 7. AVe may resolve these equat ions by niejins of the 
formula) we have obtained in the first live sections. AVe mani- 
fe.stly obtain : — 

V = 2 2 Pm. «. or P„, M [C„, cos m <p + 1)«, m sin m <#►} 

It is manifest from the fonn of tin; ecpiation *+Ar +AV^— 0 , that 
♦ must itself be a potential acting at the point o', m? and that 
we may consequently put 

* S 2 2 P„, ,n 0 - r„, m m{7m, t(. cos 7?l 0 + 8 m. siu 771 

wliere 7 ,,, im , 8 „, are to be determined in terms of 0 „, , and 
Ihi, »H. AYe will now express AV in terms of o-, m, and for that 
purpose use the following formula);— 


a; » ro sin 8 cos 0 , y = r„ sin 9 sin <p, » = y/at* —A'* cos 0 
we have dm »= Vo Vr„ — a sin® 9 d9 d(f> siu 9 : 

Hence we have if | 1 — ~ j ^ at the surface of the 
.spheroid:— 

d* -d* , . 

dll ~ “ dr 

- A i (1 -'(r„ 2 ) duo d(po 

Hence substituting for its expanded value, 

. dm ^ \i O—ffn") dfiu dpo 2 2 
dll d<T„ 

Pm, ». (fiu ) {7,1, fM cos VI (po + 8m, m Sill 771 } 

Hut we have seen tliat : 

= x' “ ^ Pm.,;, O' Qm, M. O'.. P... m M F,,, ,» M 

cos III 

where w«‘ remark, fis befon-, that the tenns for which 7n =» 0, 

arc to be mull iplied by . 

It may be i>rove<l by tin* dilfiu’ent.ial calculus, tluit 
/ (1 ^ ( 1 -a:®)” 

' ^ r/H)‘ ri (vt-77t) di”'"* 

Hence J dy. r„. M F ..(/* M he nuule to di'pend upon 
/•+j d" *(m;-^ "I' (/.r, and therefore can be 




Vr"—cos* 9 
Vr»—A« 


Secondly, taking the equation to the spheimd 

+ id + „ 1 

To* ~ To' ~ r »—A" * 

dw S 1 1 -f 4- I i , and putting 
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found by int(*grating by p.'irts. Since 

by a well known formula. Hence we arc able to obtain :— 

.^ 

/ f I ^ ” 

. 

while J F„. M.. F„. ,m Mm dM« = 0 

AYe nmy observe that Ibis last formula is obtained by a 
metlual familiar to the reader who is accpuiinted with the ele- 
mcntaiy propei ties of Laplace’.s coellicients, from the equation— 

d ds _ 77^ S + 71 ( 7 t + 1 ) s 0 

dM dM 1 -M^ 

by integrating by parts. 

/* dio d Ip 

By the ajiidicutiun of these formula) wo find AY «J 
- 2 IT 7f (1 - ff„*) 2 2 I, . Qm. <r. F„.n, «r P„, „ m 

{ yn. M cos 771 <p + 8», IM sin 77l ^) 

Hence substituting in the equation ♦ + V + W = 0 the values 
which we have obtained by expanding ♦, V, AV in series we find 

, 1 

7», tn 5», m _ ' ' ' , ■- ‘ 

Cm, w * 1)m, m ~ 1-2»7 c( 1- <r„®) bn, m ^Q«. m Va 

and we thus obtain for the value of ♦ 

I C„, cos 771 ^ + Dm. ,m sin 771 ^ j- 

* S — 2 2 Fm, m <r Pm »»M , n ^ o\ r d P,,. m (Tu ^ 

1 - 2 tr K (1 - iTo*) &«. ,«- f -Q«, nt tTo 

tt ffo 
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and lastly by nmkiji;' us{* of Die scries 
jll’ 2 2 (2ll "f" 1) IH Pn, HI ITp Qo, ill (T^ ill fig Pii^ 

cos m 


we obtain tlie re‘quired magnetic potential, Avbich gives the 
action of the spheroid in reference to an external point (r.^ m- <^s- 


U = 2 IT « (1 'ii 2 h.,, ii, Vi. „i «r„ 

fj hi ’ O’*# 

•j 0,,. m COS m <t>i -I- 1)„, sill M. 4ii J- 


O'., P... ,11 /u. 


The potential being known, the attractinii ran i>f ronrsc br 
(letennined. AVe have alitady exine.'^sed onr ul>Jiijiil.iciii.s to 
M. Heine. His ‘ HundljiKili der Ku,l;l‘ 1 J'^iinctioiion ’ must be 
the text book of every one wlio desire.i a lliorotigh knowledge of 
Laplace’s coellicients. 

It will be seen tliat tlie inlrodnclinn of the fiinetion (}, due to 
Neninunn, enables ns t<» extend Laphu-.e’K coetlieienls 1o all 
spheroids, so that we are no longi'T conliiied to the culculation 
of attractions in sjdieroids which diller but little from a sphere. 
But Heine lias eanicd his investigations imudi further, ami has 
shown that similar eomdiisions apjdy to ellipsoids with thi-ee. 
une(|ual axes, so that the reciiwoeal distane.e of an external and 
internal jioinl can be, e\]>nissed by La]»hn*e’s coetlieienls as in 
the case of the siduM'oid, ami in ellecting this he makes a veiy 
interesting apjdication of ('lli])tie fnix',lions, it is, Jiowevei-, 
pro])eT to remark tlmt Ijaim' had already, in the fourth volume 
of ‘ Liouville’s .luurnal,’ treated the potential at an interior jioint 
of an ellipsoid hy means of the fniietions which ^o under Jiis 
name, A very interesting historical sketch <d‘the progress of 
the theory of Laplace’s functions will be Joiuul at the end of 
Heine’s work, to which wi; refei' the readia- for further informa¬ 
tion. 

It only remains tliat we notice certain ulterior results which 
have been obtained from Die e(jiiaiions ol' magnetie, condition. 
We have already observiid that llntse equations have heen in- 
vcBtigated hy (Iree.n, in his ‘ Essay on h21ectricit.y and IVragneti.sm,’ 
by an imhqtendeiit ju'oeess. At the conclusion of his xvork he 
ajiplics his fonnuhe to ascertain the statu.s <if eylindrical xviies 
magnetized to saturation, lie slnavs tliat his l•esu]t.s apply to 
xvires rendered permanently magnetic. Tlie wires selected were 
of varying lengths and .\,lh id' an inch in diaimbr, and the 
forces calculated M’ith which they tended to hend towar<l the 
meridian. ’I’hese calculations wen- found to alfnrd results in 
close agreement with (kmhnnh’s exiierimenls. More recently 
the magnetism induced in a soft iron eylinder of an imhdinite 
e.\tenl has heen investigated liy Kircholf, in tin* Isih volume of 
‘ (Irclle’s Journal.’ lb; leinarks that the ]>roblem may lu; coii- 
fjidered a jiarticiilur case of that trealeil ly Mi'umaiin, Avliose 
researches we have eiuleavoured to lay before the T(;ader in 
this article, nainidy, the case in wliicli the cxcentricily is sup- 
jiosed to increase without limit. Ili.'^ inve.'-'ligutions air, how- 
ev(!r, indeiiendent in cliaractei-. 

MAGNETO - ELECTlllO ]\[AGHINE. [Maoxeto- Ei.ec- 
TRICITY, E. 0. vol. v. col. 427.J A rcmaikahle example of 
power in a machine of this kind was hmuglit before the Ibyal 
Society a few years ago hy Mr. 11. AVilde (‘Proc.’xv, idp), 
and exhibited at one of tin; Sociily’s soiree.s. One feature 
deserves especial noticiq viz,, that the (dectro-magnet is excited 
through the agency of a ]>i;rmaiient magnet, in which case the 
large amount of magnetism manifested in tlie cdectro-magiiel 
Bimultaneously xvith tlie small amount manifesteil in the lu riiia- 
nent magnet is the constant nccum])anim(;nt of a correlative 
uinount of electricity evolved from the magiu-to-clectric machine 
either all at once in a large «]uantity or hy a continuous succes¬ 
sion of Binall quantities. In the new maehine the xveiglit of 
the electro-magnet is nearly 13 tons, the Avhole xvcight of the 
macliine being about 4i tons. The intensity armature is coiled 
with an insulated conductor, consisting of a hundle of thirteen 
No. 11 copper wires, each OD^rj in. in diameter; the coil is 
376 ft. in length, and weighs 232 Ihs. Tlie quantity armature is 
enveloped xvith the folds of an insulated cojiper-jd.ate conductor, 
67 ft. in length, weighing 344 lbs. These armatures are driven 
at a uuifonn velocitv of 1,600 revolutions per minute hy means 
of a broad leathern belt. 

A direct current from a Ig-iu. magneto-electric machine, hav¬ 


ing on its cylinder six permanent magnet.?, was iransmiltcd 
through the coils of a 6-in. electro-magnetic macliine, and when 
the <lirect cuiTent from tlii,s was simultaneously transmitted 
through the coik of the larger or 10-in. machine, an amount of 
magnetic force, was developed in the large electro-magnet lar 
exceeding anything tliiat had hitherto been produced, wliile the 
aiiioiiiit of dynamic electricity from the quantity armature was 
such as to melt pieces of cylindrical iron rod 15 in. in length, 
ami fully \ in. in diameter, as also 15 in. of No. 11 copper wire 
o-]2ri in', in diameter. When the intensity armature was placed 
in the magnet cylinder, the electricity from it melted 7 ft. of 
No. 16 iron wire ()-()()5 in. in diainetiu', and made a length of 
2] ft. of the, same wnro red-hot. 

The illuniinatiiig power from the intensity armature was very 
great. The light from rods of gas (;arhon in. square placed at 
the top of a hd’ly liiiildiiig was suHicient to cast the shadows 
IVom the llames of the street lamps a quarte.r of a mile distant 
upon the neigh 1)011 ring walls. AVhen vicAved from that dislaucc 
the ray.s from the rellectoi’ had Du; rich efrulgeiico of .sunshine. 
The photogi-aphic action rni sensitized paper was also remark¬ 
able. 

The above ellects, it must hu remembered, were iirodiiced 
Avitlumt Jiny voltaic hut tiny, having their origin in six small 
permanent magnets Aveighing only 1 Ih. each, and only capable 
at most of sustaining collectiAudy a ASTight of (!0 lbs. ; Avhih; the 
eh'clricitv from the electro magnetic machine (Miiployed to excite 
the, electro-magnet av:i.s of itself incai>ahle of heating to redness 
the. shortest h ngth of iron Avire of tin; smallest size manufactured. 
Tlie production of so large an amount of electricity required, 
ofc.onr.se, a large amount of mechanical force ; inih'ed, the large 
electro-magnet conhl he exciteil to sucJi tin extent that the strong 
leathern belt Avas s<;arcely able to drive the macliine. AVlieii the 
electro-ningnet of tlie lO-iii. machim; Avas excited hy means of a 
2.kiii. niagiicto-eledric machine alone, ahont tAVo-thiids of the 
maximum amount of poAver from the ]()-in. machine \va.s 
ol it aim'd. 

MAGNETGME’rKll [E. C'. vol. v. col. 4:30], The instru- 
iiieiits used for the, estimation of the magnetic elements are 
ilesciibed uiuler Teiiues'I'RIA]- ]\I.\(IXKTISm [E. i\ vol. viii. 
col. 1.571. 

MAGNJEK^AT, the song ol Die Ble.ssed Virgin, so called 
IVom the opening words of the Vulgate version (Luke i. 46), 
“MagiiilicuL uiiima iiiea Dominnm ” ; in the English version, 
‘‘ Aly soul doth magnify the Lord.’’ ’PIk; Magnificat hn.s always 
h*'cn sung in the Jlomisli (Mimvli at vcsjk'Vs, nml at thellefonua- 
tion it Avus retaiiu'd in the Lntherim and English Churches as a 
pait of the evening seivice. h'rom it.s ])romim'nce in tin; even¬ 
ing service, the music of the IMugiiilicat has ('„\eri;i.sed the iiowers 
of the composers of church music IVom I’alcslrina doAVUAA'nrd.s. 

M.\HAUAJAS,u1so known as the sect of A^allahhi'icharya, 
Kndra Samiiradilya, or Ihisliti Marga ; a sect of heretics in 
AVestcni Imlia, di'Amted to the Avorship of Bala Gopiila, or Bala 
Krishna, the infant Krishna. ’I’he founder of Die sect Avas 
V.illahhiichfirya, horn in 1 17b, the second son of Lakshmau 
Bhatt, a Tailinga Brahman, Avho ])romulguted Die idea, readily 
Ixilieved by the peojilc, that he had heen promised hy Krishna 
that he should have three sons, and that Ins second son should 
succeed him as the incarnation of liimsclf, the god. Valliihhac- 
hiirya aauis horn in a wild spot calh'd Champilranya, and the 
evi'iit Avas attended hy se\’eiaf wonders and prodigies. 

On attaining his eleventh year, Abillabha—for such was at 
this time the simple form of his name—lost Ids father ; and in 
the folloAving year .started on his jiilgriniage through India, 
Avith a vieAv to Du; inoiuulg.iliou ol his doctrines. After 
having tiiivelled uhoiit ditleri'ut ]»arts of India for the Bpaee 
of nine years, and h.aving heen honoured Avith a visit from 
Du; god Krishna in person, aa’Iio enjoined liim to introduce the 
Avi.rsliip of Bala Gojiala, or BiUa Krishna, the infant Krialuia— 
he ultimately settled at Benares, prodiunng many Avorks, and 
especially a commeiilaj y on the Blnigavata, tlie chief source of 
the doctrines of his sect, and distinguishing himself by his 
various successful disjnitations Avith the scholars who opposed 
him. At Benares he imuTied a Brahman girl of the name of 
MuU Lakshmi, hy whom be had tAA’o sons, to the younger of 
whom, named Vitlmlnathji,hom in 1516, in the village ofParnut, 
the incai’iiation of the. parent descended. 

From the time A'-allahlnicharya began to inculcate liis new 
creed, Avhich he called Pushti Miirga, or the cat-and-drink doc¬ 
trine, up to the day of Ids death, he had made eighty-four 
devoted proselytes; and he found in his son Vithalnathji an 
able successor, all of whose seven sons, after the death of tlieir 
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fethcr, established each his oAvn gaS, sejit or position na a 
teacher, assuniinf? to be the incarnation of Krisniia, and dis¬ 
persed themselves tliroughout India to diliiise their doctrines and 
to make proselytes. But it was the fourth son, Gokulnathji, 
who became the, most celebrated of all the descendants of Vithal- 
lathji, and it was the vitality which, by li is writings and other 
aieaiis, he infused into tin; tenets of his particular community 
which has given it its i)ersi8tency. Even to the present day the 
followers of his descendants keej) thcinselvt's sepamte from all 
the communities of his brothers, considering tluur own Gosilins 
as the only legitimate teachers of the faith. The followei’s of 
the other sons of Vithalnathji have an e<pial degree of venera¬ 
tion for all th(i communities of the descendants of Vithalmithji, 
whilst restricting their exediisive pirfereiice to their oAvn parii- 
cular division. 

It was about the jtcriod of the dispei sioii of the, sons of \’ilhal- 
nathii, a.D. 1583, that it is presumed tlu'v lirst aajuired the title 
of Malninlj, Avhich effectually conveys in its significance the full 
force of their Avide sway and influence. They ha\'t! many dis¬ 
tinctive titles; they are called, fur instance, Mahaiaj (.Jiisj'dnji, 
Gnsainji Mahariij, Vallahha Kula, Agiii Kula, Agni Svarupa, 
Achiirya, Guru, Mali I’rahliu, and others ; Imt the name for 
Avhich they have the greatest resjieet appears to he that of 
Gunsvami, which signifies, Lord of Coavs, ap]ilic,al>le also 1o 
Krishna. The heatls of tlii.s division of the sect are usually 
called Goknl Gosilins,or Goknlastliat Josains; and its Avorslii]»]»eis 
are widely diffused throughout Hoinhay, (hitih, Kattywiir, and 
Gentral India, and especially the jiroAdiicc of ^Malwi'i, in all 
Avliicli places they are numerous and 0})ulcnt, comjuising the 
most wealthy merchants and banlvci's. They have many e.sfa- 
blisliiucnts throughout India; and in 1805'there Avere ahout 
sixty or seventy Malu'iriljas dis])crsed in different jdaces, of 
Avhom eight or ten were at riomhay, fifteen or sixteen at (rokul, 
and one or two at Sural, Ahmcduhi'id, Nagar, (’utcli, Rorahan- 
dar, Amreli, .lodapur, Jiuiidi, Kofi, and oilier ])lae.e.s. Of the.se 
sixty or seventy Mahiirfijaa, tlu'i’e are s/iid to he only two or 
three who have, any knoAvledge of Saiiskiii, the rest being gros.sly 
ignorant, and deA’^oted to luxury aud sensuality. 

Vallabhiichiirya taught that luivatioii Ibrined no part of 
sinu’.tity, and that it A\as the duly of the teacher and his dis- 
eijdes to Avorship their deity, iioi iu nakedness aiul liuuger, 
hut ill costly apparel and with choice food ; not in solitude 
aud mortification, hut in the ])l{!asures of society ami the en¬ 
joyment of the AVorld. In accurdama*. Avilh these, prine.ijdes, 
the Oosaiiis, or teaclu!r.s, arii always c.luthed in the best raimi-iit, 
and fed Avitli the daintiest viands by their tull(»wers, over 
Avliom they have unliniite,d influence. 

The Bliiigav.'ita ?ur;i,na, one of the eighteen I’ni anas Avhich are. 
the jirodiiction of a iiost-Vedic period, is the chief authority of 
the .sect of the Malianijiis. Jt eonsists of Iwehe hooks, in the 
lentil of Avliieh the history of Krishna, a.s tlie eighth inearnation 
of Vishnu, is given in ninety cliaplers. TJiis teiilli book has 
been translateil from the Simskril, into IhijahhasJia, under the 
name of ‘ Prein »Siigiir ; or, tin- (Jc;ean of aud it Avas this 

that Vallabhachurya selected as the foundatioii of the doctrines 
Avliich lie designed to teach. Eroiii this Avork, the reputed author 
of wJiicli is Vylisa—believed to he the nietamorj'hosed V'i^hnu 
—and which is therefore held as a riwelaliou from the. deity 
himself, and wliich, further, is to he regarded as syniholiejil or 
allegorical, the Malidrajas, by a literal iiiteqnvtation, lum*. ex¬ 
tracted a code of vicious immorality, iu Avhicli the nio.st liideoiis 
sensuality is not merely .sanctioned’hut directly iucuh-afed. The 
‘Prem HiigaiV of Avhicli Mr. E. 13. I'kistwiik h.as ]>rodu<a‘(l an 
English version, is devoted toade.scriiitioii of the Hhi. of Krishna, 
or the amorous sports of the god Avilh the Gopin, or youthful 
coAvherdesscs of liraj, Avhich he commenced by stealing tlieir 
clothes us they bathed in the river Yauiuiiii. 

Ill the doctrinal .sy.stem of the Maliilnija.s, the Gosilinji, or 
Guru, or spiritual guide, is regarded of iiaramount impurlance as 
tlie direct mediator for the doing uAvay of sin ; and Avhalever re¬ 
spect is due to God, is also due to the Gurus, the di-si eiidants of 
Vallubhuchtlryn, Avlio are “ manifestly incanuitiuns of God, the 
excellent Being liimsellV' 

As incamations of Krishna the Malulrdjas claim, in the most 
literal acceiitutioii, all the several pnvilwges which tlic go<l i.s 
recorded to have exercised in the ‘ Prem Sugar and the first 
form, of adjuration that their religion demands is the Sainari'an, 
the consecration of tavy imn, and dftan, that is, of body, organs 
of sense, lile, heart, and other faculties, and Avife, house, family, 
property, and self, to Krishna, or his representative, the Mah^- 
TK u term tan implies the body in all its relations; man is 


the mind, AA’itli all its faculties tmd qualities; and dhan, as cx- 
iduined by the Mahar<ijas,signifie.stluit the sectaries should place 
at their di.sposal .sons, Avives, daughters, aud everything else 
before ajiplying them to their oAA'n use. 

A VallabhachiirA'an teinidc conaist-s of three commrtments, of 
which the centinl one, Avliicli is also the largest and most 02>en, 
is used for the numerous Avor.sliipj)ers aa’Iio daily throng there. 
()f the other tAvo, one is the residence of the MahiinVj, and tlic other 
is dedicated to the AVor.ship of the image of Krishna, which, eitlier 
of .stone or bra,s.s, repres(*nta the god in various attitudes, corre- 
s])ondiiig to tlio.se Avnicli he is 8U]iito.sed to have assumed in the 
scA'cral periods of his earthly existence, either Avheii performing 
nncoinmoii feats or miracle's, or living at iiarticular jiluees, or 
engage<l in any iieciiliarly interc.stiiig scene.s. Each of these is 
Avomhijqie.d undiu’ a (litre.ivut name. 

Be.sides the luloration of the image, Avonsliip is ^lerformed to 
the Malisiraj himself, Avlio at the time Avliim be receives divine 
honour.s, occni>ie.s a raised .seat in one of the apartnients of 
liis residence, Avliil.st his folloAvers, rich .'ind ]^onr, adore him 
by sjiliitiiig hi.s fiM't, 'J’he. dust on Avhich the Mahdrdj has 
Avalke<l i.s eaten by his votarie.s, by whom lie is decorated with 
various ornameiits, and frecpieiitly hatluTl in saffron and milk ; 
Avhilst money uiul other valii.'ihle ofl'M-ings are presented at his 
feet Avilh humiliating ]m)s1 rations. Every conceivable relic of 
Ills ablulion.s, or of his meals, is iiiA'csti'd AvitJi a jieculiar sanc¬ 
tity, and is eageily eonbmded for by botli males and females, 
Avlio actually chcAv over ugiiiii the 'ji<hi->ioi»U'i, or leaf and betel- 
nnt, which he has ejected from his mouth, aud Avhicli, under the 
name of of/or, is collected and jireserved for distiibution. 

The social tyranny and exactions of tlu* iiicnriiato deities 
Avho.se (loctriiie, ja uctice, and example, caused the permeation of 
their entire community Avith d ein oral i.sat ion and licentiousness, 
liaA'e not been allowed to pa.<.s Avitliout challeiigi; ami agitation. 
'J'lie ])OAV(!r and jire.stige of the Malidi/ijas have been weakened 
l»y their ndigious di-s^iules A\’ith the Braiiniuus ; by their ohiec- 
tions to altend courts of justice; liy the exprossion of jmhlic 
o]iinion in the pre.ss ; and l»y their endeavour to enforce a docil- 
iiieiit Avhicli attained notoriety a.s the Slavery bond,” Oic prin- 
<-.ipal object of which Avn.s to guard the Maluir.4ja.s against having 
to attend as Aviliies.ses in courts of ju.stice. 

The discii.s.-^ions awakened by the issue of a suit for libel by 
one of the leading Mahilrajas of Bombay in 18(50, in the course 
of A\liielithe .Maliiuaj and his Avitne-.ses oneouiiteriid from the 
t'ourt the .stigma of not being believed catu upon oath, are 
fraught Avith moinentons results, and the sect of Yallablid- 
eharya. though to all api'enrance iioweiiul in organization, wa.s 
left by the trial iu a stale of nii.scttlemeul, so that Avhilo the. old 
and bigoted cling Avith pertinacity to the dogmas of their child¬ 
hood, tin- young and the eductited detach themselves more and 
more from the conlaniiiialing intliiimees of the. system. Assailed 
from without, and racked by internal dissensions, llie Vallablul- 
chiiryaii faith must, .soonm- or later, he 8iiper.sedcd by a more 
rational form of AVorship. 

{Jlistorij of the. Strf. of Mohardjaa^ nr VallahlMchdrt/nSy in 
ll'isterif lmlu(; Professor 11. IJ. Wilson’s Shtrli of the Hcligumti 
Sirfs of the Ifindua, reprinted from vols. xvi. and xvdi. of the 
Asiolic HexatrchcK; and original .sources.) 

MAllOGAiNY [E. vol. v. col. 433J. Tliis Aniluable wood 
has been imported into the United Kingdom to the following 
exteut ill recent years ;— 

18(55 ' 51,.37(5 tons . . .£507,224 

18(57 5:>,737 „ . . . 480,858 

18(5t) 47,252 „ . . 359,748 

1S71 29,25(5 „ . . . 280,134 

MATNTENANOK, ('A? OF ; or Gan of Estate, a cap of 
ceremony syndiolical of high dignity aiiu estate. The cap is of 
crimson ‘ velvet, guarded Avitli ermine, or having the brim of 
eriuiiie turned n]» elo.se to the croAVii, wide in front and teniiinat- 
ing at the b.'uk in tAvo long jieaks. The cap of maintenance 
AA'us originally conlined to dukes and 2 >rinces, but jiassed later to 
jHirsons and families of loAver dignity. The caj) of maintenance 
.sup]K)rtH the ere.st of the Black Prince at (Janterbury ; aud that 
of many of tlu* reigning dukes of Germany. 

MAIZE [E. (J. vol. V. col 434 ; Cons Tuadk, E. C. S. col. 
(532j. The quantity and value of tlie imjM>rt.s in 1871 were — 
Maize corn . 1(5,832,499 cwts. . £6,470,789 

Maize flour . 7,881 „ . 10,712 

The maize flour Avas partly iu a prejiared form, called maizenn. 

MAJESTY, in Litiu MnjesUts, presumably from nw^'or, 
greater, and status, slate, is a Avord used to exi>Tes8 dignity, 
augu-st and sovemign greiitness, power, and elevation ; and in 
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thCBO seiiscp is cppeciallj^ and piiinanly due to God, the Divine 
Majesty, tlic gi’eat fountain ana unique excTnplar of all niaf^nift- 
cence. Itw signilication became gradually extended until it 
paspcd into ordinary fipeech im tLo title or quality given to 
monarchp, of whom it waw used ns the distinguirthing apptdla- 
tion, in acconloncc with the theory that they were the tern'strial 
representatives of God. The use of tluj word Majesty was of 
slow growth as a])plied to earthly i>ot(.‘ntates, who were generally 
content with what were reckoned to he inferior aHcrijdioiis of 
honour, as Excellency, Grace, llighness, and others. Tn modern 
times tlie title of Majesty was first UK(‘d as the distinctive ])rc- 
rogative of the Emperors ; and AVfis af‘t(>.rwards extended tf» royal 
personages, appearing in France, in the 14th century ; taking the 
place of Highness as applicid to tlie. Kings of S])ain, in the time 
of Charles V.; and sujierseding, or luginning to siipcrsedi*, the 
anterior titles of Grace- and Highness as a|t))li<‘<l to the Kings of 
England, in the time of Henry VGJI., by whose sneressors it 
was expanded into Sacrc'd Majesty, until it subse<imntly settled 
into the style of Most Kxcellent Alujesfy. Tlie title of Majesty 
is amenable to various toiritoHul, politic-al, and ec“ch‘siastical 
limitations and qualifications. Tims Kniperors hear tin* title 
of Imperial Majesty ; tin* Kings rjf J'’iance bore that of ^losl. 
Christian Majesty; the Kings of Sj)ain that of (!atJiolic Ma¬ 
jesty ; and the Emjieror of Austria, in his j-.-ipacity of King of 
Iliingarv, is entiticnl Apostolic- Majesty. 

majesty (Italian, Mar.ata ; Latin, Mujnifus)^ in Art, the 
representation of the itedeemer enthroned and in gloiy. Very 
soon alter paintings of sacred subjiicts were iierinitted to be in¬ 
troduced in chure-bes, it a}i]tears to have, hecume the practi(;e to 
place on the apse or tribune, as the jiart of the cliurdi towarils 
which all eyes would he directed, a colossal tigUTe, of the Saviour, 
seated on a throne, which is jdaced on a globe, or Hlandiiig ami 
holding a crown; sometimes alone, at others surrounded at a 
short distance hy the heavenly Injsts, the apostles, or ])erha[»s 
only th(! syinhols of the J^vangelists. Stretched (brlh from a 
cloud over the head of tlie Son is fre<(iien(K u hand hfdding a 
crown, flyml)olic!il of the Fatlier. Several of the, basilicas of 
Home have early mosaics of tin's class, those in the tribune 
of S. Costanza, and SS. Cosmo e Damiano being among the 
oldest: that of S. Paolo fuori le mura is professiMlly a restoration 
of one plae-e.d there by Leo 1., in the middle of the tifth eimlury. 
In tlie Easteni as well as the Western (!lnm‘-h, a colossal figure 
of Christ ill glory was commonly jilaccd over the great altar, 
and from tlie Hcventh century onwards the liv/antiiie typ(‘ m'ur 
cveiywhere- adoptetl. .hi cathediuls and large cliuirhes of the 
Roinuiicsijue ami Gotliic. ])eriods a colossal Majesty was usually 
re-j)resented over the great chancel arch ; but smaller re]>resenla- 
tioUH of the Saviour on IHs throne occur on altars, scul]»ture.d 
in the tympani of the principal doorways, and e-Iscwhcrc. As 
the centuries rolhal on the Madonna came to be reju-eseiited 
pcated on a throne beside lierSoiqand a]»]»arently of equal dignity, 
but more commonly she is represented eiithroneil alone. 

MAJOLICA [E'aktuknwauk, K. C. voI. iii. col. 7^(5; Pot- 
TEUY, E, (\ vol. vi. cols. (kSo, tiST.] 

MAL (from rnaltis, evil), the French for disease, c.fj., 'nod dr 
yellow fever; maf. dr la lorn, scarlatina; nod dd tioh\ 
eleidiauliasis (funeifiilly att.rilnUed to the sun’s rays); inaldm 
(trilcvs, a fatal epidemic, or ]»estiJi'nt I'lysipelas, bred by war and 
want ill the dark ages ; nud d'rslinuar, (lii t-i*aling. 

MALACJA, Pica, a dejuaved j>])]»etite. 

MALARIA (from the Italian viahi uria^ bad air), the ellluvia 
from marshy grounds, source (d' the various intermittent and 
remittent fevers which, modified hy climate, and sjiecially fatal 
in hot countries, jirove so destructive of life in all parts of the 
world. 

MAL-AS.STMILATION, a term a]qilied by Prout to inmer- 
fect digestion of the se-veral leading constituenls of tlie. fooil, or 
to an imperfect use hy the capillaries, or small vessels, of the 
blood conveyed to them. To the lirst he gave the name of 
primary, to tlie second of sreondarif, inal-aRsimiiation. 

( COlIo 

MALEIC ACID, C,H, 0 , = { 2 m),C,ff,(}.) [E. C. 

/ COIIo 

vol. V. col. 437]. Tills acid, Avhicli is isomeric with fumarie and 
isomalic acids, belongs to the acryluid series of acids. When 
treated with reducing agents, sucli as sodium amalgam, it takes 
up a molecule of hydrogen, luid becomes conveiled into suc¬ 
cinic acid It also unites ilircctly with 

a molecule of bromine, yielding dihromomccinic acid 
{2HO,V^H^lSr^O^). ManohrommnaUk acid and isobromomaleic 


acid Cjll 3 p>r 04 , are produced when a solution of miiloic acid is 
heateil with bromine to a high temperature. The former crys¬ 
tallizes in long colourless necdlcB, wliicli melt at about 120 “ and 
are more solubh; in water than isobromonialeic acid, which forms 
monocliiiic prisms melting at (Carius, Ann. Chern, Pharm. 
cxlix. 26.')). 

MALFORMATION, a surgical term applied to several de¬ 
viations from natural forms: to defective, misplaced, or super- 
Ihioiis organs. 

MALIGNANT (from midUjnw, ranligi'), a term applied in 
mediciiK! to the most fatal forms of fever, cholera, scarlet-fever, 
I'tc,; and ill surgery, to those Htruetuml diseases or malignant 
growths and tuiiiours, for whicli we have no remedy but the 
knife. 

MALORIURKJ AGIJ), tVIr.NaO, an acid ob- 

taiued by lioatiug barbituric acid ami urea to atxnit 160". Its 
salts arc amorpljous or iincly crystulliuc precipitates. (Bueyer, 
Ann. Cluun. J'hann. cx.xxv. 312). 

(COilo 

MALONIC ACID, (^,11,0*^ ] 

ai‘.id, wbicli is the lirst iiieiuber of the succinic scries, is pro¬ 
duced by the action of oxidising agents on malic acid, on puru- 
(CH.,llo 

lactic acid < CH.^, and on ^allyleuc OjlTj. The best method, 
(COlln ‘ ■ 

hoAvever, of jmqiaring it is to treat cyanacetic acid or etliylic 
l yanacelate witli potassic. hydrate. 

)Cll.,(CxN) , . 

(COHo + 2 “ 


CH., (2//C, (-WU). This 
COHo 


Cyiuiiicetii: iicid. 


"VVatL’r. 

4i/C 


(COIIo 

Icofio 

Milliiin’c acul. 


+ Nil, 

Aiuinnnia. 


It < ry.stalli/e.s in large colourless rhomholieilra, having a laminar 
structure. It melts at 140 ’, and i.s readily Holuble. in alcohol 
and in water. A great number of its salts have been examined, 
most of which are, erystalliiie. (I)essaignes, Ann, (llirm, Pharni. 
c\ii. 2 .*)l ; lingo Muller, dour, Vhtm. Sue. xvii. 100 ; Fiiikel- 
stein, Alin, iUirni. J'hnrm, cxxxiii. 33K). 

MALT ; MAl/ITNG IF. C. vol. v. eol. 411]. At ChaiTiiig. 
ton’s and W'alney’s ah* breweries, (•(irrugaied iron niali-V)ins are 
used, liaving a capacity of 20,000 quarters each. At Mcasi-s. 
ibiiid.ill and IJowell’s imilt-roasting works, Barking, upAvard.s of 
forty roasting cylinders an; employed. They are 33 hi. long by 
22 in. ill diameter. An oven or lire is beueutli and between each 
two cylinders ; tlie malt is put in and taken out through a narrow 
sliding doer at one siile, while a perforated tube give.s exit to 
the vjipour ; the cylinders revolve thirty times in a minute, and 
have apparatus for keeping the malt stirred ; they roast the 
malt in l.{ hours, and receive .seven charges per day, of 2 .\ hu.shel.s 
each. One large e>linder, 72 in. long l)y 32 in. in diameter, 
revolves eighte.eu times per minute, and roasts three cliarges per 
day of 2 ^ bushels each. 

The quantities of mall made in the, I'nited Kiiigilom in recent 
years, and the gross amount of duty levied, Averc as Ibllows :— 



JIusIr'Im, 

liuslicls, 

Gross 


Hoiuc CmiHiiiiipUoii. 

Bxpovicil. 

Duty. 

1N(56 

61,7 1(;,12!» 

1,5)1(5,5)76 

£6,394,563 

1867 

60,410,717 

1,672,801 , 

6,816,386 

18(55) 

62,.668,335) 

1,75)5),088 

6,.027,708 

1871 

.64,160,5)17 

1,747,181 

(5,5)78,371 


Of the home coiisuni]»tioii, about four-fifths are brewed in Eng¬ 
land and Wales, oiu-til'th in Scotland .and Ireland. 

MAT^TESK LANGUAtJF. The island of Malta, no coii- 
veiiieiitly situated in the middle of the jVIediterranoan, must 
havt^ at an early peiiod at tracted the notice of a mercantile peojile 
like the Flia'nician.s. ^^’e find riia'iiiciaii inscriptions m the 
island (Fh(E3Sjci.vn Inscjup'I’Iuxs, E. G. S.J, not only on its 
coins, but on ruck-heAvn .se^mlchres, and it beans to this day a 
Bheenician or llebreAV name, signifying “ refuge,” or “ escape ; ” 
from the lIcdircAv Dbtt = Mfilat. Malta was an important 
iiumufucturing setthuiieiit ol\tlie Caithaginiaus. These circuiu- 
stanceR have led many to sujijiose that we shouhl find in the 
peculiar liuiguuge spoken by the Maltese a dialect of the ancient 
IMKcuician or Gai’tnaginiaii. Such was the opinion of Beller- 
iiiann, which he supiiorted Avith much leaniing and ingenuity in 
Jiis ‘Phomicia) Lingua? vestigiomm in Mclitenai Specimen,’ 
Berlin, This induced Geseiiius, one of the ripest Semitic 

scholar.'? that Germany hos produced, to publish a dissertation 
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on the subject in 1810, entitled * VeTsnch nebcr die Maltcsisclie 
Sprache,' the purpose of whicli was, aa expressed on the title-j)af?e, 
“to estimate and consider the recently repeated assertion that it 
is a lelic of the old Phcenician.’* 

It would luive been extraordinary if Bellermann’a liypothcsis 
had been established, considenn" that Malta had been succes¬ 
sively possessed by Romans, Goths, Saracens, Normans, and the 
Knights ; but still we might have expected to find of the 
PhoMiician language in the Maltese. Such, however, is not the 
fact. We know from personal observation tliat Maltese is only 
ail Arabic intelligihhi to a great extent to any one familiair 

with the Egy])tiau, but more especially the Moorish, Arabic,; 
and intermixed with many foreign, es]ieci;illy Italian, words. 
After an attentive exaiiiinatioii (»f the evidence jmt forward 
by Belleiinann and others, Ch'senius tlecidcd that the Maltese 
language is merely a hranch of the vulgar Arabic, tUstinguished 
by certain provincialisms and pecnliiililies of ^mmunciation : 
thus they say bieh for bah = door; nies for mis = men ; and 
pronounce the Ain and (jliain Isjth as g ; e. g. ’Audi = / hair, 
they jironounce gAndi : the strong ha and kha, as li, and the 
jim hki! the Egyptians, vi/., as g, hard. Gesenius loimd no ' 
llehrew or Phamiciaii words in it. No literature exists in the 
language, the educated ehisses using the Italian or English as 
the medium of communication. 

MALTIN, a nitrogenous ferment said to exist in malt., and 
to he much more active than diastase. (Dubninfaut, (Annjit. 
Itnnt. Ixiv. 274, and ^liU. (Jhan, iv. urji.) 

MALUM ALEPi'ORUM, a tuheir.ular disease of llni skin, 
neither dangerous nor caUliing ; ]>revalent at Bagdad and in 
several towns on the hunks of the Tigris and Ihiphraies, and 
]»articularly at Ale]>po ; supposed to be due to a certain si.rt of 
drinking water. There is no known remedy for it. 

MAN DELI C ACID, Fonae/a a;(aV roiW, Fonnohcnun'ilk aciit, 

esHA= I n.'0UMOI'.|.;NX...Vl,U' 

Acid, E. C'. vol. iv. col. KJV.J This acid, which may he regarded 
as phenyl-glycollic acitl, an aromatic meniher of the normal 
lactic acids, is obtained l)y evaporaling a .'ioliition of amvgdalin 
in hydrochloric acid at iOO', and extrueting the residue ^\ith 
ether. It crystallizes in rJioinlioidal plal'-s, which are very 
soluble ill Wiiti-r, alcohol, and ctlier. Heated with liydro- 
hromic acid it is coiiYerted into phenyl bromacetic. acid 
j Cll(C„ii„)13r 
) COIL). 

MANDIOthV a namo given to the manioc or cassava jdaiit, ^ 
grown largely in America and AiVica. W'la'ii grated and dried, j 
the, fecula of the roots constitutes the Jnnnidi of Brazil, which, 
made into ilat cakes by kneading ami heat, hecome.s atmirn 
tnxait; the starch, separated from the libix*, forms UncAlinn 
nrrnwmit; and this, when further jnvjiurecl by heating and 
stirring, becomes tajiiucii. [(Jassava, E. G., Nat. Hist. Div. 
vol. i. < ol. 7t)IJ.] 

MANDUCUS, Latin, from wandurn, to <'at, originally' a 
glutton ; hence from the bloated and distorted features ]>roduced 
by over-feeding, a scarecrow or hohgohlin, and afterwards a 
masked figure of grote.s(]iie ajipearaiice, and with a distended 
mouth, which was cnrrii'd in ju’ocessiuiis to cn-ate, merriment. 
At length it Avas apjdicd to the mask only which was w(tni by 
the persoiiators of clowns and rustic characters in the ancient 
classical drama, and which Avas made Avith a comic and rough 
expression, so as to represent the rude siin])licity and igiionmce 
of the countryman, us contrasted Avith the, sn])erior relinemeiit 
and education of the inhahitants of towns and cities. Fre<(uent 
examjdes of it in this latter sense are to he found on uuli<|ue 
gems and sculptures, Avliere it is in several instances accompanied 
by the pedniii, or shepherd’s crook. 

MANGANESE. Mr. Weldon’s ]»roc(\ss for regenerating or 
recovering the oxide of manganese in the manniiu-tureof chlorine 
is described under Ghloiukk Manufactlue, E. C. S. col. 530*. 

MANIPLE [Fanon, E. (’. H. col. DOG]. 

MANNITIC AGTl), CJI,,/), Wheiiman- 

nitu is oxidized by exposure to the air in the presence of moist 
plaiinuiii black, this acid is produced together Avith wannitosr. 
riie acid is an uncrystullizahie, gummy mass, soluble in water 
and in alcohol, hut almost insoluble in ether : its salts, also, 
are uncrystallizable. The mannitoee^ Colli,Uo 
duced at the same time, is a kind of sugar isomeric Avith glu¬ 
cose. It does not act on polarized but is cajjable of 

undergoing fennentation. (Gorup Besanez, Ann, CJmi, f’/wrm. 
cxviii 267.) 

MANNITOSE [MAl^^TX^c Acuo, E. C. S.] 


MANSARD ROOF, a curb roof, formed by two planes of 
different inclination, the loAver being nearly veilical, the upper 
less steej); so named from its inventor, ^ran^ois Mansard, a 
distinguished French architect of the first lialf of the 17th cen¬ 
tury [Mansard, E. C., Biog. Di\\ vol. iA'. col. 86 ]. The Mansaitl 
niof i.s much employed in French Renaissance buildings, and 
indeed in civic dAVellings generally, on account of its admitting 
a moi-e sjiacious and convenient tiedroom being constructed in 
the ro(tf than can be done in roofs of the ordinary steep pitch 
[sec Roop, E. 0. vol vii. col. 1(53, fig. 4, for diagram of one ibrm 
of Mansard roofj. The curbed roofs on the taller end portions of 
luodeni French Renaissance, buildings are termed jmvdhn roofs. 

IMANTLING, or Ltfiidnrqniu, a, mv.iW silk or velvet mantle, 
lined with eniiine, Avhich Ava.s suspended from the ci’est lUitl 
hung at the hack of the haciiiet or helniet: in heraldry, the 
mantling is much em])Ioyed as a liackgrounJ to the escutcheon 
[JIkraIiDRV, E. G. Aa>l. iv. col. GGDJ. The helm with its mantling 
IS considered to he necessuiy to the complete achievement 
[ACHlEVKilKXT, E. (^ S. col. 2!) j. 

MANURE, MANUFAtTURE OF. Recent discoveries in 
chemistry have le<l to the raj>id develojmieiit of manurc-maim- 
facliire. Mi‘. .1. I>. l,.aAvcs, o{ Rotliamsted, Hertfordshire, Avlio 
Las lately s«»M to LaAve.s’s Ghemieal j\I.‘inure (Jonn)any his ma¬ 
nure maiiufaclOlios, &c., fur i,'(50(>,(>()(>, is generally considered 
the father of the Gheinkal Manure Trade. It is a hranch of 
Practical Gheinislry whttse function is to make and supply 
manures to fannerssucli as they require for their different crops, 
and also for mixing with f’ariu-yard manure. 

Dilfereiit rruj»s remove fioni the soil different mineral matters 
which require to he returned to the soil in the form of manure; and 
as fai-iners groAV heavier cn)ps, the demand for chemical immures 
iiiciease,s. Such fertilizers, too, must he supjdied in an available 
form as ]>lant food, lienee there is iniieh rivalry in the trade as 
to Avho shall turn out the best qniilities for the dilferent erojis— 
each ero)» requiring its uaa n sjieeilie, as Avheat manure, hai’le.y ma¬ 
nure, oat manure, and .so on, A diversity of soil also affects the 
iiianurial re<|uireineiits of crops. 

The raiv materials are chieliy miii(>ral and animal, hut not a 
little Acgetuhle matter is used, ami the collection of such inaic- 
rial.s giv»‘s empJo.vim’Ut to a large number of peoi>le,, and is of 
itself now an extensive branch of indu.-^lry. The collecting of 
hones, &e,., is not eontined to Britain, hut extends to every cor¬ 
ner of the, hahilahle globe ; foreign bones are imjmrted either raAV 
or in a caleined slate as hone ash, ^Mhieral phosphates are 
obtained fnnii ciqjroliti-H and ])hosj)horit(!. A large, supply 
of tin* foriiuT is got in England ; the latter is chiefly im- 
]iorted from Kstremadiira,Spain; Nassau, Germany; Charleston, 
Americsi, iVrc. 

A large umouni of machinery and chemical apjuiratus is re- 
qiiireil. Bone-mills have; been ini])rovi‘d, hut the principle is that 
illustrated under Bonks, E. (\, vol. ii. col. 2(53. Heavier ma¬ 
chinery i.s required to break up cojuolites, ])hosphorctic rock, 
)yrites,&c., ami sinee the intiodiiction of Blake’s JSlom; Bn-aker, 
)y H. R, ^Iars<leu, liceds, it has been large.ly useil. LaAvi-s’s 
Gheinical Manure Goin])any, fur examjde, have scAUTal of them 
at work. Mr. Marsden has made im]>ortant improi'emeiits during 
Hie jiast year to ohA'iate ohjeclions to the old machine, Avhicii 
cracked and broke u]) the stones in one direction. Stones are 
noAv broken into eiihes (»f any required degree of lineness. Thus 
coprolites and pho.'^jihoiite. can In; reduced sulliciently line for 
being acted on by sulphuric acid Avilhout stamping, grinding, or 
lulling; Jiiiieslone aiKi Hint for the kiln ; ami gypsum and chalk 
for immediate application to the, laud ; and at a fraction of the 
expense by the idd ])lans. The annexed cuts Avill explain the 
nature of Marsileii’s iniprovi'vl machine. 

Fig. 1 represents a machine breaking stoncB helAVCcn two jaws, 
one, lixed, the other movable. Fig, 2 is a A'crtical section, and 
tig, .*i the face of the JaAv, shoAving the ribbed corrugations, and 
liow tliey are foi’ined toAvards the bottom purposely for cros.s- 
hitiiig and “ cuheing ” the fragments of stone. In the old ma- 
ehiiies the ribs or riilges ran from top to hottoni, the ridges of 
the one JaAv Avorking in the grooves of the othei', Avhicli per¬ 
mitted long fragments to pass through ; hut the cross-hite of the 
iieAv mouth prevenls this, as it reduces the Avliole to a cubical 
fonn. 

The movable jaw centres on a lixed axis, seen near the top, 
and ia held close to the toggle-joiut betAveen it and the rocking- 
lever by a straight rod or bar with india-nibher spring seen 
below. The rocking or double-bent lever has its lulcrum or 
centre between the tAvo toggles, and is actuated by a connecting 
rod from the crank-shaft or eccentric on the shaft of the fly- 
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wheele. There are two fly-wheels oh a colnmoh sliaft—only 
one is shown, with the strap pulley outside, the near side fly¬ 
wheel and framing being ivnioved in order to show the working 

K s. The axis, which fonns the fulcnim of the lever, has its 
ings in two slots in the side IVames, so that it 
can be set closer to or I’artlier Irotn the movable jaw 
by means of the screw of the india-rubber spring, 
and wedge between the block of the right-hand 
toggle joint ami end of the frame, the simple me¬ 
chanism of wdiich will readily be understood. 'I’he 
object of this adjusting mechanism is to regulate 
the size to which the stones are to be broken. The 
thrust of the lever and t^iggles is applied near the 
lower end of the movable jaw, which makes a bite 
every time the lever is in a vertical ]) 0 .sition and 
the two toggles are, in line. As the togghis j)a.ss 
centres, the india-rubber spriii'' ptills li.'ick the 
movable jaw, thus i)erniitl,ing the stojies between 
it and the fixed jaw to fall lower and lower in the 
mouth, until they finally })ass out helow. 'J’he 
force applied to lireak the stones is from the two 
fly. wdieels, so that hy increasing their size and ve¬ 
locity the hardest stone can l>e broken. Tlie 
machine i.s driven hy a strap from a steam engine 
in the usual way. 

The value of the raw materials, ns bone, co- 
prolite, jihosphorite, is estimated according to their 
analyses, and the manures made from them are, or 
ought to he, vahuul in the same Avay. The. two 
most valuable articles are ammonia and soluble 
])liosj)liate, the former running at about l.wice the 
jirice of the latter. It is common for consulting 
chemists to state the values of maiiiu’iis at s(» much per eent. or 
per ton for each constituent of 100 (ons. I5nt manure niaiiiifac- 
tiu'ors always slate them at their cmTeut value in (he market. 


Fig. 2,—Vcrtlciil sofUwii yf jiiw. Fig. y-—Faco < f jaw. 

In the manufacture of superidiosphate, a large percentage of 
sulj)hate of lime (gypsum) is lorineil in the jirocess ; ainl hn- 
some soils and crops an extra supply may be needed. The same 
may be said of common salt and magnesia. I’ofasb and .silica 
are also removed by crops, but very ditferently [(Jhkmi.sthy, 
AuHiuin/runAL, \L C. S.]. Until I’ccently both these articles 
Avere virtually cxcludeil from the manure market by their high 
price. But soluble silica can noAV be made on terms which ren¬ 
der it available for inuiiure, and the discovery t»f crude sul])hat.e 
ofiAotashin the sali-Avorks of Stassfurt, Saxony, imjiorted and 
known in the market as hiiniU-, funiishes a supply on paying 
terms, and i.s now u.sed by manure mauufacture.m* for mixing, 
and hy iarmers, either for top dressings or for doctoring their 
farm-ynnl manure. 

'Besides the general trade, briefly included in the aboA^e 
outline, there is a long list of companies mnnufaeturinu 
H])eeial pnxlucts into manure. Thus tliere are several rivm 
si'AVttge manure companies, for utilizing town sewtige ; others, in 
addition to the manufacture of manure, Avorking under special 
patents, as Ainmonia-fixed Guano, Patent Ainmoniated Phos¬ 
phate, Blood Manure, Fish Manure, for hops, and so on. During 


i869-72, the average nutttber of manure patents applied fot was 
fifty annually. Many improvements are also made in perfecting 
details which the manufacturer prefers to keep secret to making 
them public under the protection of a patent. 


MARAS(.U1IK0 [LTQUKHRfi, E. (\ S.]. 

MA1G5LK (K (!. Nat. TIi=<t. T)iA\ vol. lii. col. 085 ; Quaruy 
.AND (ib AHIlYINRJ, K. ('. Vid. vi. Col. 880 ; STONK \VoRKlN(i, 
K. (!. A'ol. Aui. col. 8 M)|. The. marble of Pj-anco, oldaiiied (diicfly 
from the Pyrenees, i.s mostly worked inti» ibiin at Bngneres de 
BigoiT(‘, Avliere the polishing machiiieiy, invented by M. Canlct, 
i.s soiue.AA'bat ]>ecnliar. The. block or slab of marble is tempo¬ 
rarily fixed, by means of jdasler of pans, on a carriage Avliicli 
lia.s a io-and-lVo iiKitioii given lo it. Over the marble is a Avbee.l 
reA^olviiig boi’i/oiilally ; in tins Avlieel are nunierons ferules nr 
.sockets, and in each sockel is jdaei'd a ])iece or ]npces of roughly- 
.sliaped sandstone, n’lie revolving ])icce,sof sandstone are pressed 
doAvii u])ou the travelling slal) of marhh', by Avliic.h the grinding 
is effected. Tlie p(.disliing after this is com])aratively easy. By 
M. Canlet's niacliiiiery the great marble columns for the. Grand 
Opera at J’aris, e.'icliin «)ne. block 17 ft. high by '2 ft. in diameter, 
Avere gnnind ainl polislu'.d. Pj’ofessor Hay, of Pennsylvania 
rniA'crsity, Juts de.scrilsul a species of marble obtained from 
quarries in V’ennont as being, AAdien cut into thin .slabs, nearly 
.•IS flexible as vulcanized india-rubber. 

IdvVltBLlXG, as u decoiatiN’C art, a painted imitation of the; 
A'eiiis and markings in milimil marble, is etfecLed in scA’eral differ¬ 
ent Avays. 

(1) The decorative painter proiluccs on the prepared Avails of 
a TtH)in, cliiniiKy-piee.e, or column, an imitation of marble by 
l>ainting in ]»roper tints Avith a ])encil or brinsli. Granite and 
other kinds of stone are imitated in a similar Avay, or by cover¬ 
ing the Avail Avith a sprinkling of cidouied dots, produced by 
.striking a Avel paint-brush agaiiust a stick at a short distance from 
the AA'^all. 

(2) Pa])er hangings are. sometimes made to imitate marble. 
The blocks or cylinders are engraved Avith a device to imitate 
the veiniug.s of marble ; this is printed f)r stamped on the paper. 

('.i) Book-edges are sometimes marbled, or covered Avith showy 
tints Avhicli go by the name of marliliiig. Various colouring 
jigentH are Avorked up into smooth pigimiiits with spirit of wine, 
i»x gall, Ava.x, tnTi)enune, ami water. A sepamte liunid mixture 
is ]ireparetl of tragaeautli gum, alum, and Avuter. The edges of 
several volumes ore flattened out to make one broad, level plane. 
Tlie surface of the gum Avater, in a trough or vat, is sprinkled 
Avith the proper colour by means of a flexible brush of long hog’s 
bristles; these colours are streaked out and intermingled % 
mean.s of a stick, which is clraAvn along the surface in various 
directions. The flat surface of book-edges is dipped into this 
painted layer, of Avliich it takes up a due portion. The resem¬ 
blance to marble is, however, very distant. 

(4) Marbled paper is pnmared much in the same way as the 
marbling of book-edges. When the gum-water in the vat is 
covered with its paiti-ooloured streaKs and spots, a idieet of 



Fig. 1.—Ijuiigitudiuiil vcrticul section. 
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paper is placed Hat down on tho surface, with which it is made 
to come^ in contact in every port; on being dexterously re¬ 
moved, it presents an impress or fac-simile of the coloured 
device. The paper is finished by rubbing with wax or soaj^, mid 
polisliing. 

MARCOR (from marceo, to droop), drowsiness. The tenu 
marcores w'as used by Cullen to designate maladies attended by 
gvoai wasting of the body. 

MARINE INSURANCE. The statute law on this subject 
has now been consolidated by the 30 Viet. c. :23, Avliieh rej/eals 
all the prior statutes, except the \Vag(ir Policy Act (19 (hio. 2, 
c. 37) and the 28 Geo. 3, c. 5G, which iiicjiiires the name of the 
assured or his agent to be inserted in the ])olicy. Tho ordinary 
Lloyd’s policy, with slight verhal alterations* is s(‘t out in a 
schedule as being the form which the Coininissionei-s of Inland 
Revenue are required to furnish to tlie i)uhlic in hlunk, Imt does 
not in any way impose this form iqion intending insurers, lly 
the language, however, in wliich it. en;uls that no contract or 
agreement for sea in.siirmici! otlier than such in.snnux'es us an* 
within the Merchant Sliipping Aineiidmcnl Act, s. 
should ho valid, unless ex]m‘s,s(‘d in a ijolicy, and that no policy 
should he pleaded or given in evidence in any court, or admitted 
in any court to be good or .available in law or etpiily, nnless duly 
stam})e(l, it seems b) have enabled the courts to look nt the slip 
for such purposes as do not inv<dve its < nf()rcein(‘nt .as a j'ontract 
or ladicy of insurance. Under tlie former statutes Lor<I Ellen- 
horongh declared he could not so much us look at the slip for 
any purjinse whatever. 

A carrier who slnmld agree t() hecumu' an insurer or .anylhiiig 
in the nature of an insur(!r of goods carrit'd by him in consider¬ 
ation of an additional sum by w-ay of freight is (Uiemed by IIh; 
statute to have nuuhj ji contract J'or insurance. 

Penalties are enacted as to all who shall ht* in any way con¬ 
nected with tlie making or issuing of an uuslaniped ])oIicv, and 
in atblition to such iionaltyany agent, broker, or other i>ersoii 
negociatiiig sucli a policy has no claim for hrokerage oi for any 
sums of money iiaid hy Jiini for premiums on ae.eount of such in- 
siu’ancc. 

Policies of sea iiisiunnce have! liilhc'iio been assignable ac¬ 
cording to the practice of mercliants, Init until recently the, 
assignees could not sue in tlieir own nanu's. This they ait* 
enabled to do by the 31 & 32 Vicl. c. 8G in all eases in 
which the policy has been so assigned ns to ))ass the lK*neli- 
cial inbiiest therein to any jterson entitled to the ])ro])erly 
thereby iusun'd. It has been held that after a loss, say «)ii 
goods th(! subject of iiisiiranci*, the assignment of tin* ]>olicy 
nece.ssa.Tily p<asses also an intei'e.st in tlie goods .so as to bring 
Bucb an assignee, witliiu the elbu’t of the statute. Of course 
all rights already jiusses.sed by any defendant under or in 
rcsjieet of any such 2 a)licy befor(‘ its as.signment are saved bt 
him iiotwithsiundiiig such assignment, ami the assignee coii.h*- 
((iiently t.akes subject thereto. 

The statute, without re(iuiriug any jiarlicular form of assign¬ 
ment, enacts that it shall he lawful to make, assignment in tlie 
following form ;— 

“I, A. 15., of, &c., do hereby a.s.sign unto G. J),, tte., bis 
executors, administrators, and assigns the within ]»olicy of 
assurance on the ship, freight, and the goods therein carried [or 
on ship or freiglit, or good.s, as the case innij ln\. In witiies.s 
whereof, &c.” 

Reinsurance, which is a contract of sea in-surance whereby 
the original insurer hecomus himself the as.snred in resjiect of 
the same risk and upon the sann* conditions as hi* himself had 
taken as insurer, wa.s long jirohihited by the law of Knglaml, 
excejit in circumstances so i»eculinr as seldom oecurred. The 
ordinary use of so heuelic.ial a means of dividing the biirtlu-n of 
the risk was legalised hy the 27 & 28 Viet. c. r)(); .ind now that 
that statute is r<*jHialed, the enactment is eontimied hy tin* (km- 
solidation Statute, the 30 A^ict. c. 23. 

MARIONETTES, small figure.s of men and animals, which 
are moved by means of cords, wdrii.s, springs, &c., by ]»ersons 
concealed from the spectators, and made to ])erfonii on the 
stage of a miniature theatre. This kind of yievfonuanee 
(Gr. uyd^nara vtvpocriraorTa ; Lai. imagunciila) amused both the 
Greeks and Romans; but in modem times its special home 
was Italy, where it was known as Fautoccino, and whence, in 
a somewhat imjiroved form, it was introduced into France in tlie 
reign of Cluirles IX. (1560-74^ by an Italian named Marion, 
after whom it was called Manonmttef and where it became ex¬ 
ceedingly popular. It soon passed over to this country, wliere | 
it was Known motion or motion of puppets, but shortly as the i 


mippets only, and met with as much guccew as in France or 
Itmy. From Shakspere it appears that in these early motions 
there was a master of the show whose business it "was to inter¬ 
pret the actions of tlic puppets to the audience (* Two Gentle¬ 
men of A^'eroim,’ Act ii. sc. 1 ; * Hamlet,’ Act iii. sc. 2) ; hut 
I from Keii Jonson’s ‘ lUrtholomew Fair' (first acted 1614) we 
learn that, though there w'ns a “master of the motion” who in¬ 
troduced the sevi'i-al pui>i)ot», and made occasional comments on 
their pei-lonmmee, the pu]»i>ets themselves (or the people who 
iiiovi*d them) .^pi.ke their several luirts, and even ivplied to any 
iiiteiTuptions from the audience ; and that tin ypl.ayed set pieces, 
such as ‘ Hem and Li*andev, olheiwise culled the Touchstone 
of True Love.’ l>ailhoh)UuiW' Fair continued long to he the 
favourite re.'^oit of the iuip]>ets, and Len Jou.son’s play was 
itself performed l>y them ; hut thi.-^, Pepys (“ who had seen it 
oiici: h(*fore, ami the play witliout luippets often”) thought “to 
he a lessening of it.’’ The attraetiveiieiis of tho puiijiet.s was, 
hoAvever, very great, and the. same amusing diarist notes, on 
another iteeaiion (August 30, 1(U)7) that, walking up and dowm 
at Lartholoijiew' Fair, “ theic, among other things, find my Lady 
Ua^tleinaine at a i>upi)et-]»lay, ' i’atieiit Giizill,’ and tho street 
full of ])eople e.vpeeting h(*r eomiiig iUit.” Pmhubly, the “Italian 
]>nppet-i>lay, within the mils at (kwent Garden,—the best I 
ever saw, and gri*at resort of gallants,” wms sujau'ior to tho IJar- 
iholomew Fair imp])et.s, as the King ((Jharle.s 11.) sent for them 
to -.li t hefdie him fit Whili'hall (Oeloher S, J(>(i2). From the 
fiv<|Ueut lefeieiiei-s to lln'in in Swill, J’ope, and tho F.ssayists, it 
is clear tliat the ]>u]>]u‘ls retained a certain amount of fashionable 
]>:itronjig«* throughout the ri'ign of Anne ; J’oW(*.ll and bis 
jmppets, indeed, ligure rather cons])ic.uously even in tlie. ‘Tatler.’ 
Later the puppets, now known as /'’(m/Dcc/yfi, exhilnted oeea- 
sioiiiilly in bonilon, l)ut they confined their exertions for the 
most ] tart to country fairs; and they bad nearly ]>ivssed out of 
memoiy when, in the autumn of 1872, they reaiqtearud in 
London fis Marioncftis, and this tinn! witli more coinplote a]>pn- 
rfi.ln.'=, costnnies, scenery, find fittings, and they continued to 
attract Jindieiic.es to the .Kgyjtlian Hull at both day find evening 
performances till the middli* of Alarch, 1873. 

AIARKE'I’S, t'OllN. ’I’ln* old ]dan of se.lliug grain in the 
opi ii street is now iK'firly snner.seded in all our larger towns hy 
eapu(*.ioiis laiihlings, in whie.ii huyers and sellers meet. In moat 
of mil* large imjtorting town.s, farmers are, r(']>res('nt(itl by corn- 
factors or commission agi*nts, but in smaller towns farmers stdl 
dir(*etlo inillens, stable-kee]K*rs, and corn merchants. The im- 
juovemints made in the. eonveyanct* «>f corn hy steam-hoats 
ami railway, siifoiHl greater facilities for growers eoiiHigning their 
grain to eorn-faelors in onr large town.s. 

AIAHKF.TS AND FAIRS ULAUSKS ACrU The 10 Viet, 
e. 11, .so deiioniinateil a.s iihove, was ]iassed in 1847 for the ]inr- 
]) 0 .se of cumjn'ising in oiu! Act sundry ])roviBions nsiially con¬ 
tained in Acts of Parliiimeut aiithori.sing the (jonstructioii or 
regulfitioii of markets and faii'.s, and that Jis well fur avoiding 
the necessity for Te]»ejit,ing such i)Vovisions in each of the several 
Acts rehiting to such nndej'lakings, us for iuRuring grejvter nni- 
forinity in tin*, ja-ovisions lh(*mselv(*.s. Therefore it is provided 
that so mueli of this find of one of the Lands tUaiises Acts 
(England or Scotland) as shall he deemed ajinlicahle shall he 
incur]»oKilevl in each id' the s]H'cial Acts thereafter to be 
])a.ssed. 

For the making (d the markets or jnuvidiiig sj)ace for the fair 
the nndertak»*rs are authorised to take and enter upon lauds, 
making full .satisfaetion to the. owners thereof ana to others 
whose j>ro]ierty is injuriously allected hy the construction of the 
work.s. Under the certific-ute of two justices that the market 
jdace or ]ilaee for tin* fail* is sati.sfiictorily completed and fit, the 
market or fair may be liohU*n, stallages therein let, and tolls 
taken. 

After the market-]ilac(*. is opeiu'd for ]mhlic use every jierscm 
other tliau a liw'nse.d hawker who shall sell, or expose for sale, 
in any ])la(;e within the ^irescribed limits (that is, within the 
limits of the. borough), except in his own dwelling-place or 
shop, any articles in respect ol W’hie.h tolls are hy the special Act 
authorised to he. take.n in the market, shall for eveiy such 
offence be liable to a penalty not exceeding forty shillings. 

Con veil ience.s for weighing both articles of sale and carts 
loaded therewith must be proviib*d, and penalties are enacted 
against any one, be he seller, or buyer, or weighing-machine 
keeper, who is guilty of committing any fraud in or about such 
weighing. 

Every person who shall sell, or expose for sale, any unwhole¬ 
some meat or ])ruvisioiis in tho market or fair shall be liable to a 
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penalty not exceeding M. for every ftuch offence ; and cveiy in¬ 
spector of prfjvisioiiH appointed by the undertakers may seize 
such imwhulesome meat or provisions, and carry the same before 
a justice, and thereupon sueli jiroceodings shall be had as are 
liereinafter directed to be liiid in tlie case rif any cattle or car¬ 
cass seized in any slaughterhouse and (tarried before a justice ; 
and every person who sliall obstruct (jr hinder the inspector of 
provisions from seizing or eaiTyiiig an'ay such unwliohisome 
meat or provisions shall be liable to a ])enalty not exc(-‘eding 
for every sneb offence. 

The uiuhu bikers are empowered and recpiired to ])rovide 
slaugliterhrjusfjs wheiisover, by th(i sjHicial Aet, these ari; neces¬ 
sary to the niuleitaking; they arc iKtve.rtheless not ]H'otected 
against proceedings at law hy iTulictmeiil or othe.rwise, as in case, 
of a nuisance, if such be occasioned within their prenii.seH or 
inrisdiction, A j)enalt 3 ’ is imposed on any ]ierson slmighteriiig 
beasts of the shambles edsewhere than in such authorised 
slaughterhouses. 

The inspector of jirovisions, or any (jflicfr ajipoiiifed by the 
iliKh'rtakers for that jnii pose, may at all tinu's of the day, with 
or without assistauc.e, entei‘ iubiaiid insjicci all laiildiugs crei'ted 
or set apart by the umlertaker.s for slanghteri iig euttle, and examine 
whether any cattle or tlie cairuss of any eattle is deposited 
theiv, and in ease .such oflicer shall find any eattle,<»r the carcass 
or part of the. carcass of any such cattle, wl)ich .shall appear 
unlit for the food of man, he may seize and cany the same 
before a justice, and such ju.stie.e shall foithwitli order the same 
to be further inHpe.e.t(Ml aiul examined by I'.ouiju teiit ]>ei.s»>us, and 
in case, ou such inspeetiou and examiiiiition, siie.h eattle, <^e., 
shall be fouml unlit for the food of man, .Mieh justiee .shall order 
the same to be. imnnaliately destroyed oj- otherwi.se disjiosed of 
ill sucli way as to jirevent *lh(‘ saiiu! being expo.sed for saleor 
used for the food of man ; and any jieiwai who shall <tb.sti‘iut 
(U* Jjinder .such in.Hpiagor or otiu'j’ <»Jlicer in di.seliarg*.* of any of 
the duties afuresaid shall be liable to a ju nulty not (exceeding r>/. 
for every such ollenee. 

liyc-laws for the ri'gulation of the market or fair may be 
made, and if allowed !ty the justice.s in (,)uaiier Session.^ (Eng¬ 
land or Ireland), or bi' the sherilf of the market or lair (S<;ot- 
laiid), or in such other way as may be re<|uin'tl by the sjiecial 
Act, the same are then to i»e dulv luiblislied. 

MARKETS, FAT ST()(!K.‘ Altln.ugh some etfoils have 
re.cently been made to iiiijtrove llu! convevaiic.e and marketing 
of fat cattle, the trade is annually bt'coming more and imtre 
un])o]Ui]ar in all our large iiuviis, and is fastlteing su]>ersedi*(l by 
the meat-trade. There are several reasons for this change ; (1) 
eattle are forced forward at an earlier age than formerly to mar¬ 
ket, and are less able to stand the. roiul, railway, or steam-hoat, 
ujid stna'ls of our large town.s. (:!) 'Flie fore and hind (|narlers 
of an ox or slu’ep ]K)s,sess dinereiit values in ditl'erent towns—the 
liind-(|iiart(’is, for examj)le, are worth more in the metro]tolis 
than the fore-<|Uarters. ('.ij In eonveyiiig fat stock to market 
either by rcjad, rail, or steamer, there is not only a lieavy wa^-le 
upon the. carcase, involving a con.siderablc rediiclion ofweiglil, 
but also a deterioration of (luality. Tln-y get into a feverish 
state, and the fever often runs so high, as to render the flesh un¬ 
lit for human food. If, therefore, the butcher slaughters before 
th<‘animal recovers, the meat imi.sf be sold at a low tigure ; if 
he keeps on for a day or two the ivdiu lion of weight is heavy. 
(4) The above three causes have given rise to an intermediate 
trade in the i)rovinces, i.r., jobbers, generally country butchers, 
buy of the farmer, shiugliler, and send the hnul-i|uartens to Lon¬ 
don, and the fore-<[uarte 2 ’N to .some other town, if they cannot 
sell them at home. Farmers find they can get more frojii these 
jobbers than from their cattle Kalesnien in London and otbev 
large towns. (^5) The rediic.tiou of weight and the depreciation of 
(Mtulity sustained by butchers as refernal to under the. first 
lliree cau.ses, have given ri.se to an intermediate trade in the 
capital, t.r., jobbers buy in the metropolitan cattle market, ami 
slaughter for the meat market. 'Pht’ late ])revalence of foot and 
mouth disease and tlie restiiclions on butclier.s are said to liave 
encouraged tliis iiib'riuediate trade, but before tlie outbreak of 
di.seuse, it was as mindly cm the increinsc as it i.s now. Iji])omt 
of iiiel, the restrictions on butchers are. less etfectivc than sonic 
imagine, for if jobbers have a profit in slaughtering at the mar¬ 
ket, so must butchers. Hence the conclusion. (6) The preva¬ 
lence of disease is laigely due to tlie present uiisatisfuctory system 
of marketing fat stock, and cattle generally. Experience has 
proved this. (7) Consumers find that they get iMitter meat from 
the meat market than from the live-stock market, and the per- 
sistout intelligent demand of consumers is fast riding the trade. 


(8) Farmers are becoming better acquainted with the loss they 
sustain, as reduction of weight, deterioration of quality, market 
fcxpense.s, and jobbers’ profits, which have all to be borne by the 
carcass of the 'fat Imllock or sheeii. The live, ox may be sold in 
tin* cattle market, but it i.s the carcas.s the butcher or jobber buys, 
and if sold in both the metropolitan nuu-kets, the^ expenses of 
W.h markets have to be jiaid. If the farmiir sells his fat ox to a 
countiy drover in a local market, the expense of the country 
market, tin; driver’s profit, reduction of weight, and detcriomtioii 
of (piality have to be luhh'd to the molropolitan jobber’s profit 
and flu* ex])(‘nscs of the two markids. 

.MARKET.S, MEAT. The trade in meat is rapidly on the 
increase both at home and abroad. Experience has provi'd that 
u fui ex, sheep, or pig slaughtered at home, and the carcass 
co(ded and set in t he pure air of the countr}'', yield.s more meat 
of a liner quality than when driven or conveyed to distant mar- 
kel.s. It has also Ijcen jiroved by experiment that meat thus 
(•()(ded and set ean be sent long dislances to market by the 
iiiipritved conveNances now in use. Thus meat conies up to 
London by railway from Aberdei'n.sbirc; and the nortliem 
counties of a finer <jnality than live-stock from the. same counties 
yield when slaughtered in the caidtal. . And the reduction in 
tlu^ weight of dead nn-at is only a small fraction of that in live 
meat. 'Phi.s difference of weight and ([iiality i.s .siiffieient to siip- 
lM)ii an iiilerni.‘diate and rapidly-increasing trade, whic.h has 
sj*rnng n]», consisting chiefly of country butchers, who purchase 
(dlhe farmer, and slaughter for liondoii and other large towns. 

The Metropolitan Meat Market., alllioiigli only leceiitly i>rectod 
on an exleii.sive scale, as conijtared with the old, is already too 
hanipeivd foi- l)je rapidly inerea.sing e,(jn.signmenls sent to it. 
Snell is the incr<-ase, tliat the Foreign battle Market just opened 
doc.s not promise to give tlu^ retpiiied relief. During 1871, 
147,15)1 titns of meat pai<l toll, and although the accounts for 
l87i are not yet piinted, it is known that tbe increase will bo 
about. Ions, making a tidal of IT);!,5)91 tons. This is for 

the, .Metid])olilau Meat. Market alone, and the-relbre fc.Nciusive of 
the Foix-ign Market and other supplies to the capital. 

M A imiSC TN Iv (Ixic, E. ('. vol. iv. col. 872]. 

MARUIEI) WOMEN’S PROPERTF. There is a jirejudieo 
natural to most minds in favour of what has heen customary. 
The doiiK'slic relatioiiB, re.sponsil)iliti(.is, dutie.s, rights, tied to- 
g(‘ther by the marriag(‘-hond, apjiear to an EngliRhnuiii to want 
(ving together hy just sucIi a bond as li(‘ has been accustomed all 
bis life to .see them under. Who, .said Lord Canipbidl, in bi.s 
))hu“e ill the. House of Lords, when opposing a bill to reserve 
for the luairied woman conqdete and excliisivi^ right over 
her own iiensoiial property during coverture, who iii’ that ease 
is to jiay for the snp]n>rt of the eliiidren of the niarriage f 
To many be.sid(*s the late Chief .In.stiee (as he xva.s tlnui), this 
question would apjuNir to tarry in it nn unauswerahle reason 
against the hill. Jhil, jur ciJiifni, slqtl)o.sl^ that a virtuous, 
tlnifly Woman, uflei’ saving a little property from her earn¬ 
ings a.s a doine.stic servant, is married, in tlie ilusli-tide of hopes 
anil juonii.se.s, hy a man who has a trade at lji.s tinger-eiuls 
and a ]t()Weifnl cajiacity for work. Hhe, it may he, furnishes a 
house, and hy letting it to lodgers iietis a reasoiiuhle liveli¬ 
hood for a woman, lie, on the other hand, refuses to work 
at all for his living, ivlie.s xvhully on the produce of her money 
and laTionr lor the food and clothing he require.^, and for the 
sujqdy of liLs vie.iims indulgence.^. In his cups he ill uses her, 
tidls tier, in so many words, that he i.s lord and master, and she 
his slave ; and to raise further means of self-indulgence carries 
oir .some of the valiial»le furuiturt* of the house, wliicli he has 
never coutrihuted a 1‘urtliiiig to furnish or maintain, and leaves 
the articles with the pawnbroker. This is no fancy picture ; 
it is u miserable drama enacted in a thousand domestic circles 
from day to day in Eiigbvnd, nay, in London alone; and the 
law of England, by giving the ]ier.sonal property to the hus¬ 
band, coiisiguBihe virtuous,'industrious wife over to a condition 
of ho})ele.ss and degrading slavery. 

Contact with the realities of a life like this has a marvellous 
l»ower of convi rting from i»re)udices that were all against the 
woman. The law of England an it was, used to give the man 
all the jici’sonal property W’hich the woman might be possessed 
of .it the time of marriage, or wdiich might come to her at any 
time afterwards during the coverture. If she have lands for life, 
in tail or in fee, he. becomes seized of them in right of his wife, 
so as to be entitled to the income arising therefrom. But the 
estate in such lands other than what is called an estate by the 
coui-tesy of England, remain.^ to the wife notwithstanding tlie 
niarriage. This is a little remarkable, and shows the feudal re- 
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luctance to allow landed estate to pass out of the direct line of 
descent from the first baroii. 

English law, as it is, shows upon this subject a few imperfect 
alterations, capriciously selected, and purposely ineffective. In 
1870 it was enacted by the 33 & 34 Viet. c. 93, that thereafter a 
married woman’s earnings in any employment carried on by her 
separately from her husband, and the investments thereof should 
be her own, as if settled to her separate use. The same statute 
secures to her any deposit in a Savings’ Bank, and the interest 
thereon, provided the deposit be not by means of her liusband’s 
monies without his consent. A married woman, or ■woman about 
to marrv, having or about to have money exceeding £20 in the 
Public Funds, may apply to the Bank of England, or Irehuid, 
and have 'the same socured to her s(!parate use, and the divi¬ 
dends theraon. Any fully paid-up stock, or slian's, or deben¬ 
tures on which no liability is attached, may also, in like manner, 
be secured to her in the company’s books, provided such in¬ 
vestment has not been made by means of monies of the husband 
without his consent. The same applies to shares, benefit deben¬ 
ture, right or claim, without liability attaching theri'to, in any 
industrial and provident society, benefit building society, or loan 
society, duly registered and enrolled under the Acts relating 
thereto. But no such investment or dejiosit of tlie husband’s 
monies in fraud of creditors is allowed to stand. 

Any sum not exceeding £2(K) coming to a mavrie<l w'uiuan by 
will or through intestacy, shall be hers to tbe exclusion of ibe 
husband, there being no settlement to the contrary. She is also 
to be entitled to tbe income of any rc^al property coming to 
her as heiress or co-heiress, if there be no settlement to the 
contrary. 

In all these provisions there is such ambiguous lauguag(‘ iu 
respect of the husband’s rights and the husband’s monies, and 
the acting separately from the husband, tliat under the all-per- 
vatling power and effect of the English common law, no one can 
say, except in a few very i)eculiar and uncommon cases, any 
married woman is entitlecl to the intended benefit; and then* is 
no summary means of determining such a cpiestion. If, indeed, 
it be quite clear that she has separate property within the 
intention of the Act, then upon (luestions affecting it between 
husband and wdfe, the Court of Chancery or the (bounty Court 
may be applied to by motion summarily. 

To the great discomfiture of the lawyers, the statute, though 
providing that a marricjd woman having separate })ro}>(*rty within 
the intention of the Act, may sue in respiict of it iu her own 
name, does not make her also liable to he sued as if she were a 
femme sole^ with one exception, as appears by the following pro¬ 
vision : 

A husband shall not by reason of any maiTiagc ■whicli shall 
take place after this Act has come into operation, h(i liahh* for 
the debts of his wife conti-acted before marriage ; but the w ife 
shall be liable to be sued for, and any ]>roperty belonging to her 
for her separate use shall be liable to satisfy, siujIi debts, as if she 
had continued unmarried. 

A married woman having s(‘parat(! projicrty is rcn<lert:d liable 
to the parish for the maintenance of luu- husband ; and she is 
declared liable to maintain lier children as though she. wrerci a 
widow. This last provision is not to relievci any husband of bis 
common law liability to maintain her childn:u. 

The provisions made by tliis Act in respect of ))olicies of in¬ 
surance effected by a married woman on her mvn life or that of 
her husband, or by the husband on bis owm life for the benefit 
of his wife and children, or any of tlieni, have, been noticed in 
our article on Life Insurance. [E. C. S. col. 1103.] 

This Act does not extend to Scotland, and cjuiie into opera¬ 
tion in England on the 9th August, 1870. 

MARRUBIIN, the bitter principle of white liorehound, 
Marruhium vulgare [E. C. vol. v. col. 602], has been obtained 
in a crystalline state. It forms colourless rhombic plates or 
needles, which, although almost insoluble in cold water, are 
easily soluble in alcohol and ether. It melts at 160“ and soli¬ 
difies again to a crystalline mass on cooling. (Kromayer, Arch. 
Pharm. [2] cviii. 257). 

MARS. For tlie most recent elements of this planet, see 
Planetary Theory, E. C. S. 

MARSHALLING OF ARMS [Heraldry, E. C. vol. iv. 

col. 6701 

MARTLET, in Heraldry, the swallow: much employed in 
differencing, and often represented without feet. [Heraldry, 
E. 0. vol. IV. col. 668J 

MARTYROLOGIES [Service Books, E. C. S.]. 

MASCLE [Heraldry, E. C. vol. iv. col. 637J. 
arts and SCI. DIV,—SIB. 


MASOPIN, Cj.HigO, a ciystalline ^in obtained 

from tbe dried juice of a Mexican tree colled DsiJiilfe. ^ It forms 
colourless needles, which mult at 155®, and are soluble in alcohol 
and ether, but insoluble in water. (Genth, Cheni. Pim'm. 
xlvi. 124.) 

MASQUE, a species of dramatic entertainment, w’hich was 
much in fashion at court and amon" tbe higher elates in Eng¬ 
land at the end of tin? IGtli and beginning of the I7th centuries. 
Its (U'igin must doubtless be sought in tlie religious and chivalric 
shows and pr(»cossions of tbe middle ages ; but it w'as os a union 
and development of the masquerade* and tlie acted pageant that 
it finally attaiiieil its porfcclion iu the reign of Janies 1. The 
masquerade was a favourite diversion at the court of 
Henry Vlll. ; and this term, as we now^ understand it, more 
fitly expressc.s the nature of the “maskes” described by llolin- 
shed, as having taken place in the first half of the KStircentuxT, 
A gooil example, though not the earliest, is tluit wdiicli Shak- 
spere has introduced into bis play of ‘ Henry Vlll.’ (act i. sc. 4), 
W'lien, during a bannuet given by Wolsey at Ids palace at White¬ 
hall, in 1530, “the King came suddeiilie thither m amnske with 
a doxeu nuLskors, all in garments like shenheards . . . with 
visards of good physnomie, their haires ana beards either of 
line gold wire-silkc, or black silke.” Gaining admittance, as 
tlie (’hronicle says, under tbe pretence of being distinguished 
foreign noblemen, the disguised nionarcb ami courtiers danced 
with tbe ladies ]iresent, ^ilayed at ha/.ard, and buni|uetcd, finally 
revealing lb(‘nist‘Iv(‘s on Wolsey expressing his suspicion that the 
king w'us among them. Tb(* success of liiis early form of the 
masque mainly dej)endeil upon the conii»leteness of the disguise 
and the quaint ness and splendour of the costunie.s, there being 
no attempt w'lmlever at ilraiuatic action. Besides these, disguis- 
iugs there W’ere sci'iiic ri'presentatious in tlie same reign, gene¬ 
rally of an allegorical character, but they were nothing niorc than 
goigeous siicctacles, what little action there was being mostly 
carried on in dumb sliow\ as in a jiantomime. The acted pageant 
of the reign of Elizabeth was a much nearer approach to tho 
masque ]»roper, differing from it cliieliy iu being less refined and 
artistic. “ An excellent and princelie maske ” Bcems to have 
be(*n ail essential ]>arl of the entertainment offered to the Queen 
by nobles and corporations in her numerous progresses. Where- 
<‘ver sin* went slu* was luicountered by e.ostly and elaborate 
scenic devices, and welcomed by addresses in jirose or verse, full 
of extravagant conijiliiiii'iit, sjiokeii or sung by persoTis allegori¬ 
cally habited or rejm-Bi'niiiig the gods, goddesses, and other cha- 
racU'Ts of (rlassical mythology. The literary portion of these 
entertainments was, however, as dull and pedantic as tbe alle¬ 
gory generally was tasleh'ss and absurd ; and it was left to Ben 
.lonson, i'letclu'r, (Jliaiumiu, and other contemporary writers to 
add the grace, elegance, and unity of design whicli perfected the 
masque as a dramatic work of art. In tlieir hands, to use the 
wonfs of Gifford in speaking of Jonsoiqit “admitted of dialogue, 
singiim', and dancing; tbese were not independent of one another, 
as in till! entertainments of the old court, but combined, by the 
introduction of some ingenious fable, into an liarmonioiis whole.” 
The*cli.ai'aclei's were taken from mythology or fairy legend, or 
symbolised virtues, pas-sioiis, and tlie like; while* the latent 
meaning of tlie allegory had reference to the special event, such 
as a luairiage or royal visit, which gave occasion to the produc¬ 
tion of the ]>iece. The style of conqiosition, at least in tlie best 
exani]»le8, was light and fanciful, and the lyric portions, of 
Jonson’s masques especially, are often cliaracteriseu by an ex¬ 
quisite grace and ]dayfulni!s.s of invention. At tlie same time, the 
music and H<*.enery, which, together with maguificence of costume 
and decoration, were quite as essential as poetic merit, were equally 
improved, the former by such composers as Lawes and Ferra- 
boscojtlie latter by Tnigo Jones, to whom was also due the elabo¬ 
rate machinery required for the visual effects and startling sur¬ 
prises which were a prominent feature in these productions. 
Thus constituted, the inasrpie was not represented at tlic public 
theatres, but upon a temporary stage erected in one of the royal 
p.alaces, at a nobleman’s mansion, or in the hall of one of the 
inns of Court or City Companies. The perfomers were often of 
the liighest rank of both sexes, and in several of tho Court 
masques both James I. and Charles L, witJi their queens, took 
an active part. It should bo added that the main action of the 
piece was occasionally relieved by an accompanying parody, 
callixl an anti-masque, full of broad humour and buffooneir, and 
sometimes made a vehicle i’or satire, the characters in which were 

E robably sustained by the retainers and menials of the palace or 
ouse. The interest excited by these amateur theatricals is proved 
not only by their frequency and by the large sums expended 
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upon them, but by the fnct tlmt such ni«n as Bacon, Selilen, Hyde, 
and Whitelocke, aid not disdain to assist in their preparation, 
the last three f)f wIkuu were members of the committee for the 
grand mas<me presented by the four Inns of Oonit to Cliarles I. 
in 16.33. Most of tlie dramatic authors of the early part of the 
17th century were writers of moacpies, and Shakspere himself, 
though he does not appear to liave wiitten any as separate j)U!e,es, 
has given somewhat analogous cenupositions in tlie * Tempest’ 
and ‘ Midsummer Night’s Dream/ Tlie chief of masque writers, 
however, was Ben Jojison, who composed between tliirty aiul 
forty, of wJjich the best are, perluips, ‘Pan’s Aimiversarv/ 
the ‘Masque of Oberoii,’ and the ‘Masque of Queens.’ The 
‘Arcades’ and ‘Comu"/ of Milton must bo <listiuguished from 
all other moscpies ; the latter especially, while it equals or excels 
the beat productions of other writers in didicaey of invention 
and beauty of expression, has a sublimily (tf tliought and 
tone of pure morality to which they made no jiretiun-e. Tlie 
taste for these entertainments ilied out before the Civil War, 
and, though an attemiit was made at the lle.f>toration to re¬ 
introduce them, it was unsuccessful, and tin* dramatic mascpie 
became extinct except so far as if. is rejireseiiU'd on tlie moilern 
stage hy tlie puutomime, and the ligli ter form of oj»era. 

(Nichols’s Profiresxeit of Qiuitn Klholnih nnd.hnnf^ 1. ; (linbr«rs 
Worka of Dm Joimm ; Jda.'^sons I/ifc of MIKoo, vol. i. p. C)-12,) 

master and Servant [Traiiks’ dnjons ; workmk.v, 

E. C. S.]. 

master and workmen [Tuadk-s U.njon.s ; AVofik- 

MKN, E. S.]. 

MASTS. Exce])t for siuidl vi-ssels tlie, uiaM, of a diip is never 
formed of a single piece, of tiinlier, but in two or three lengtlis, 
one above another, usually const it ul ing the lom r mast, (op masi, 
and topfpillaut must, n'ln^ bulkie.4 masts, 30 inches in diameter, 
are built up of variously sliajied ])iecea railed sjiitidh.'t, siilr-tnrn, 
froni-fishenj mde-Jishes, rhreks, co/d-pmvs, 

The principal part of e.ich must is usually ma<le by Englisli 
builders of Canadian fir. The lower mainmast of a lii^t-class 
sailing «bip weighs as mucli jis six tons, ami is OO feet in length. 
Be.side.s the inodes of fastoiiiiig by tenon and mortice, dowelliiig, 
coaking, and cementing with marine-glue, tlu'various timbeis of 
the must are bound together by .several broad iron rings, driven 
on while nearly in a red-hot state, and allowed to shrink in 
cooling. 

Iron masts are now frequently used—lighter, stronger, ami, in 
many cases chejiper, than large built-u]» timber masts. 3’hey 
are formed of sheets of iron Hanged and rive.ted strongly to¬ 
gether. The late (’aptain (lowper (Joles invente<l iriitod ir<*u 
masts : a central iron tube, siq)ported on either sid(5 by inclined 
secondFiry tubes. !Mr. Luwrie, in a ^uijier read belbr<‘ the 
Scottish Shiphuildens’ A.ssoc,iatioii, gives ilje following jtarticulars 
of Fin iron mast 100 feet lung, hv liti incln*s tlijimelerat tlie larger 
end— jn inch and J phit(?s, 10’7 tons ; iio lb. average weight jut 
superficial foot of plab*; 1 ton weight of m»»iintiiig. ib-con¬ 
tends for the durability Find cheFiiuie.s.s, as well sis the lightiFiss 
and sti'cngth, of iron over timlujr. A baiqiie-riggiul shuip-of-wjir, 
now in tin; RoyFil Navy, of 1100 tons, lias iui iron lower itiain- 
mast of ^-inc-h plate, HI feet long, iuelies in diameter ; a lower 
foreihast, |-in(di jihite, 7r) feet long, '2it indies «liameter ; ami a 
lower mizen-mast, iiieli jdate, 02 feet long, 15 indies dia¬ 
meter; the whole weighing 18 ions 1 cwt. 

Steel masts arc of laiei- introduction tluin those, of ii-on. 
Recent improvoment.H in the steel imiuufaciurt* have brought 
the price within the reach of mast-builders, .‘iiid top-masts and 
spars (as in the sloop-of-war above adverted to) aie now often 
made of steel, with iron for the lower masts, 

MATADOR (Sj)aiiish, the executioner), in Bjianlsh hull 
fights, the hull lighter who has the ]»rivil(‘ge of giving the 
animal his death blow. [r)vm,, Fkshts, E, C. vol, ii. cfjI. 450.1 

MATCHES [E. G. vol. v. col. 510 ; Ijucifkk Matoh-Makino, 
E. C. S. col. 14921 

MATHEMATICAL MACHINES, Among the more recent 
inventions of this kind, is the Arithmometer of M. Thomas de 
Colmar. An account of it has been jFublished by Major- 
General Hannyiigton, associate memhiu’ (»f the Institute of 
Actuaries. It is capable of performing a<ldition, subtraction, 
multiplication, and division. It may be emjdoytHl to a certain 
extent as a difference engine, and General HFiniiyngton has 
explained the manner in which it may be advantageously used 
by actuaries. An example is also given of its application to 
the computation of tlie sides and angles of spherical triangles. 

It appears that a table of Bin*-|- for every second in space, with 


suitable formulie, was published hy James Andrew in 1805, 
which does not seem to be so extensively known as it ought 
Conjointly with the Arithmometer it would smooth all the dif- 
ficultie.s of lunar and double altitudes, and of §reat circle sailing. 
Extensive tallies of natural versed sines exist, which afford a 
somewhat similar advantage. 

MATHEMATICS, ASSYRIAN. The Science of mathema¬ 
tics was early cultivated in tlie Euphrates valley. It entered into 
the subjects of Assyrian astronomy, weights, measures, computa- 
ti(»ii of time, &c., hut apjiears to have been cultivated also for itself. 
Tlieir sy.stcm of writing numbers was n.s follows : one was ex- 
prf.s.se(l by a singli! iijiright stroke, two by two strokes, three by 
three strokes, and so on up to nine. Ten was expressed hy a 
hook, twenty by two hooks, &c., up to fifty. At sixty they 
iiriived iit ii term in their system of notation, this was called a 
moi <n- and wii.s again exj)ii*.ssed by an uju’ight stroke. Ten 
.M)s.ses nnide one iur, ami .six of these (Uie xar. The calculations 
on the lahlets hIkjw that tlu'y used fractions, uud they were ac- 
<iuainte<l with methods of extracting square and cube roots. An 
interesting tablet in the, British Museum gives a list of numbers 
jiiirl llieir square roots, tlu* uuiuhers rising from 1 to 3600, the 
roots from 1 to 6t>. Tin*, oiteratioii of extracting the square 
root, wiis culled tu)okL Aiiotlu*r tablet in the BritLsh Museum 
gives the numbers from 1 to 216,000, and tlieir cube roots from 
1 to GO. The method of extracting the, cube root tluiy called 
mode. In the British Mus(*um there Fire also jFFirts of two lahlets 
of iFi.stnictioii on malluamitical subjects ; thestj describe simjde 
ojieiiitioiiM, sucIf Jis bisecting a line, I'tc,, and are illustrated by 
the outliiie.s of the. liguiF'S. Tlie subject of Assyrian Mathematics 
i.streFUed iil coiisijlerable length in a woi k of E. LiTiormant, called 
‘ Ks.s!Fi sur un document m:ith6mali(im‘ (fiialdeeii,’ Paris, 1868 ; 
hut the Work is incorrect anil unndiable. 

MA'rL()(,’K ‘WA’PEll, a Weak saline mineral water yielded 
by eerlaiii springs at Miillock, in Derbyshire. 

'MAT.S, matting [Goihj], E. G. vol, iii, col. 10; Bast, 
Ba.ss, E. C. S., eol. 20(11. 

MATTER, GONTiNLUTV OK THE STATES OF. [Liquid 
AND Gakiidus .Status, (foNTiNiriTV of, E. C. S. eol. 1475], 

AIAIU'ANILINE, CjolIiyNa a base produced by 

the action of oxidizing .'igents on a mixture of aniline and tolui- 
dine, arsenic acid being usinilly i*m])loyed. The free base forms 
light hrown coloured cry.stals, which are soluble in ether, benzol, 
and alcohol. Its .siilts crystiillizo readily, and exhibit a metallic 
green lustre .similar to those of rosaniline. Their solutions arc of 
a violet colour, and dye silk and wool of a reddish miiuve colour. 
(De Laire, Girard, and (/hajFoteaiit, Cunipl. livtut. Ixiv. 416, and 
Doth Soc. ((him. [2] vii. 366). 

MAUVE AND MAUVE!NE. Mauve, or aniline purple, 
the liist di.scoveied of the aniline coluiiis, is the suljjhale of tlie 
lia.se. Mauveim, Cj,,JlaiN, and is juepared hy adding 

a cold dilute .solution of acid jFoliissic chromate to a dilute solu¬ 
tion of jiniliiie sul]»liale, .‘Uid allowing the mixture to stand. 
I’lie impure, hl.'ick precijiitato thus formed is treated, in the 
fii>.t instance., with benzol, to removt* a black tany substance, 
and then with iilcoliol, wliicli dis.solve.s tlie mauve. On add¬ 
ing a solution of jiotassic hydrate to a solution of nniuve, the 
free hase, inauvciw, is ohiiiined : it is soluble in alcohol, 
yielding a violet solution, which acquire.^ a rich puiqile colour 
on the addition of an acid. Us suits, as a rule, crystallize 
well, and have the jmqieity of dyeing miiiiordauted silk or 
wool a line rcddi.sh pmplii colour. Unlike rosaniline, this 
dye may he jirepared from pure aniline unmixed with tolui- 
dine. (Pei’kin, Ann. Chem, Dhann. cxxxii. 207.) 

IdAXWELI/S DIAGRAM. In the calculation of the 
.stre.sses wliich act on the members of roof and other framed 
struclur((fl, considerable dilliculty arises from the varying angle.s 
at which the ineinhei’s are placed, and the calculation of the 
Ktre.s8e.s liecomes l ery hihoriinis. In such cases a ^phic method, 
invented by Professor Rankinc, ami improved % Professor 
Cfierk Maxwell, allbrds a means of determining the stresses with 

S remarkable facility. Whatever the distribution of the 
ing, the method is npjdied with equal ease, and, by con¬ 
structing a diagram, the stress on’each member is given at once 
by the length of a single line. Fuither, the diagram checks 
its own accuracy, it will not close up, if any error has been made 
in constructing it. 

Let A B C be a triangular jointed frame in equilibrium under 
the action of forces applied at the joints. In order that the 
three forces may he in equilibrium their directions must meet 
in a point. Let d represent those directiona It is required 
to find the st^ssea in A B 0 due to the forces aeting in the 
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directions def. These forces being in equilibrium must be 
proportional in inamitude to the lengths of the sides of any 
triangle respectively parallel to def. Draw tV c'/' parallel to 
def. Then the lengths d' e'f are proportional to the forces 
acting along d e/on tiic joints of the frame. From the angles 
of the triangle d' e' f draw A' B' C' mrallel respectively to 
ABC. It can be shown geometrically that these lines will 
meet in a point. Then A' B' 0' will represent the mamiitudes 
of the stresses on A BC to the same scale as that on udncli d' c'/' 
rcpresent the forces acting at the joints of the frame. For since 



the force along/is in e(iuilil»riiim with the stresses along B and 
C, those three forces must be pronortional in nuignitmlc to the 
sides of any triangle <lrawn pariulel to their directions. But 
d/ A' }’/ is a triangle the sides of which are ]>ar,illel to the forces 
acting along d A and B. Therefore A' and B' rejwescnt the 
forces acting along A and R to the same scale, that d' represents 
the force acting along d. Similarly ]V C' repre-sent th(‘ stre.s.ses 
in equilibrium wdth the force f acting at the joint at whieli B 
and C meet; and A' and C' r(!])rcscnt tlie forces along A ami C 
in emiilibiium with c\ 

The diagram drawn in full lines may la; culhal the frame 
diagram, the diagram in dotted lines" the stjvss diagram. 
Comparing the frame diagram with the stress diagram it is 
easily seen that the lines Ibnniiig a <*los«*d triangle in the one 
are rci»re8entcd by lines meeting at a jioint in tlie »)tber, ami 
rice versd, 'Jlie two diagrams are tlieicrore i-eciproeal tigiires. 
Professor Maxwell lias sh wii tliat in all eases wliert; tbe load 
can be conceived to be applied to tlie joints of tbe. e.\tenial 
boundary of tlie frame, the condition tliat tin* forces are in 
enuilibrinm is the same a.s tlie condition iluit a reciprocal figure 
can be drawn. If in drawing tlu; r«;eipioeal ligiire the lines 
A' B' C do not close iij) to a point, eitlier the forces acting on 
the frame are not in equilibrium or the figure ha.s been inac- 
eiiratcl.y drawn. 

The following e.xaniple, from Professor Clerk Ma.\well’s paiier, 
will exhibit, in a general form, the a,judication to a roof of 
the method for determining the .strcsse.s, above de.scribed. Fig. 2 



P^ P, be the reactions of the side walls, which, merely to avoid 
the overlapping of tlie lines, are liere shown as ohlique^ut which 
usually are vertical. To draw the stress diagram, Fig. 3, tlie 
jiolygoii of extcnial forces is first drawn bv taking lines Fj F, 

. . . 1\ Pj, and Gj 0* ... in order, jiamllel to the directions of 
the corcespoiuliiig forces, and rejireseiiting them in magnitude 
mi any given scale. At the joint over tlie right hand wall the 
forces acting are 1\ G^, and the stresses on and alone the 
liars If, 5,. These, forces meeting at a jioint in the Irame 
iliagram will be represented by lines I'orimng a closed polygon 
in the stres.s diagram. TJiree of them are already drawn. 
Hence, on tin* stress diagiam, we ha\e only to draw from the 
extremities of the broken line. F, P, G, two lines tt, 6,, parallel 
to fi, 5, on the, liame diagram, the lines so drawn will represent 
the strcsses on the bars a, Iq, to the same, scale as that assumed 
ill drawing P, F, G„ &c. 

At the next joint the forces are F., and the stresses along 

<(., c,. Of these Fj and the stress along < 1 , arc already repre¬ 
sented ill the stress diagram. Draw therefore from their ex¬ 
tremities r, jiarallcl to those bars in the frame, and so os to 
form tt closed polygon. Then c, so drawn represent the 
.stresses on the bai.^' r,. By continuing the process the stress 
diagiam emi be cfmqih'ted, ami the accuracy with which it has 
been draAvii will be sliown, by the last line properly closing up 
to the last line of the jiolyguii of forces. 

(Ihinkine’s Ahr/i«a/r.*?; Clerk'Maxwell on Reciprocal 

Ruinrca. Phil. Moij. April, istil. Unwin, llridyei* and Roofa.) 

MAYXOO'l’Il UOldiEGE [luisii Giiuucu Disebtadlish- 
MEXT Act, F.. 0. S. col. BJTGj. 

MEAD, MeLheglin, or Jlijdrnmii ri)WNHinj the drink of the 
noiih(‘rn tribe.s, jncpuivd from honey and water. 

MEAL |Fi.()Uji, Fj,oiiu Mills, E. C. vol. iv. col. 117]. 

MEASDItES, ASSV'RTAN. Tlic subject of Assyrian niea- 
.sures lias m»t been well worked out; but in connexion ivith 
the measures of the, Jew.s and of the inhabitants of Western 
Asia generally, it. is of l oiisidcruble importance. The measures 
of dislaiici; used are last shown bv tbe Chaldean tablet of 
iuea.snr(*s ami cube roots, recently di.scovered at the British 
Mu.M-nm, nhicli was inscribed about KMK) years n.c. The start¬ 
ing jtoint of tlu'se measures aviis one corresnonding to the barley- 
oini of our Engli.sb .system, about oiie-thim of an inch long; the 
(hmeilbiTu name of thi.s measure is, liowcver, lost by a fracture 
of the tablet. Tlie second measure, was called a “ linger,” and 
was equal to two baileyeovns, or two-thirds of an inch. The next 
measure was the. A in nail or cubit, eijiial to 60 barleycorns or 
150 linger.s, about 20 im.bes. For measures between the cubit 
and tinger they u.sed the Siisainiaintnnil or I cubit = inches ; 
Ikr Ra r-ii III III at or -h mhli 10 inches, ami the Rinipii'ammat 
(tv I cubit = im lies. Si.x. cubits =10 feet, made one Qanu 
or cam*, and 2 C4uie,.s — 20 feet, equalled one LVir. Sixty car 
400 yards, made one Ta-s and 30 vus = 12,000 yards, made one 
Kanjin, or two hours’ journey. Two kaqni = 24,0(M) yards, made 
a day’.s march. 

Reside tliese measures the iiiscrijttion mentions the A 
rnhtn, or “great cubit,’’ and the SiaplH-)'ahta,j but their length is 
m>t staled. The sn]»erlicial measures are not so clear os the 
mcasuri's of length. There wa,sa measure of land called a scl'uL 
including about 44,000 .sipiare yard.s, and there were several 
smaller luea.snre.s, one of wliich is called the Tmir (oiner). In 
measures of land, where omers are sjiokcii of, tliey are said to he 
of difterent sizes, some of 0 canes, some of 8 canes. 

The nie.a.snres of eujiacity among the As-syriana were similar to 
tho.se of the .Jews; the priucijial one was the Imir or omer, 
sometimes called (hir. There was also the Rita, the Bath of the 
Hebrews. Si;veral otliers are known, but their dimensions are 
not tt-scertaiiied. All these measures were common to the whole 
Euj»]irat.(*.s valley. 

ME A SlI Jl IK G M A CII INKS. Besides the numerous meters, 
gauge.s, (S:c., enijtloyed in the mechanical arts, there are some 
which receive the distinctive name of measuring machines. 
Messrs. Bmitli and Coventry, in 1867, introduced such an appa¬ 
ratus for measuring cylinders by means of touch. Two cast-steel 
feelers arc made witli faces quite parallel, one connected with a 
micrometer wheel graduated into lOtK) parts, and keyed to a 
screw having 10 threads to tlie incli; the other adjusted by a 
liaud-wheel and screw, Tlie approach of those two feelers can 
he measured to of an inch by the micrometrical apparatus; 
and in tliis way tliey are used for adjusting the gauges afterwards 
to be eiimloyed in measuring the bore of small cylinders. Sir 
Joseph Whitworth’s measuring machine is the most sensitive 
and delicate ever constructed. Ho Jiad shown that a truly level 
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surface is tlie foundation of all good work in mncliine niokiny j 
that scraping is tiie licst mode oi producing such a surface on a 
slab of iron or steel; and that the reflexion of light is an admir¬ 
able test for the excellence of the work done. He trained his 
workmen to the attainment of accuracy to within in*'h 

in thicknesses, diameters, and calibres ; for more I’etined work he 
insured to of an inch ; and at length he constructed nn 
exemisite ap])aratus that will test to of an inch. Wheels 

and screws work one into another, the former by their teeth, 
and the latter by tbeir threads; a train of such wheels and 
screws, or pinions, makes the resulting motion slower and sbiwer, 
until at length two parallel faces of steel can be made to ap])roach 
by the almost infinitesimal (luautity of y.^of an inch-a 
([uantity which a graduated micrometer enables the observer to 
measure. The fii-st of tliese nmebines constructed was intended 
to measure the Stainlard Yard lajlonging to the (Joveniment. 
The sense of touch is appealed to as ladiig even more sensitive 
tlinn that of light, A small steel feeliiig-piec;e, with iMrallel 
sides, is suspended hetweeii two ]):irallel siirfacos in the machine, 
or between one such fiurfac(* and tlic; end (*f tlie bar which is to 
be measured. Repeated trials have shown tliat ibis feeling-piece 
will be retained or will droji by a iliilei ence of approach in the 
two pressing surfaces not exceeding nf an inch. A later 

form of the instrument is intended for testing c.ylindcr-gauges— 
not so minutely accurate, but more extensively useful. If two 
jicrfectly cylindrical rods Ite prejiared, the one differing from the 
other in diameter by only of an inch, two ])araUcl surfaces 
in the Whitworth apparatus will at once discriminate between 
them ; the hand can appreciate a slight contact when om; r(Kl is 
passing between the surfaces, and a greater friction when the 
other is similarly passing. 

MEAT. P’or many useful details relating to the chemical 
composition, choice, j)n!scrvation, and diseased condition of 
meat, e^ocially in connection with army Hygiene, consult 
Parlies’ Practical Hygiene, chapter vi. 

MECHANICAL HESCRiraON OF CURVES. The pro¬ 
blem of the mechanical description of cnr\'(!S lias been considered 
by mathematicians from the earliest times. Tliis arose uartly 
from the ancient conccjitions ol’ geometry which rendered tlie de¬ 
scription of curves by some kind of instrument, an essential ])art 
of the solution of every geometrical problem. Thus it in.ay be 
observed that all the problems in bhiciid may be solved by means 
of rule and comjiasses. The methods of describing the conic 
sections by continued motion are well known. As geometry ad¬ 
vanced more complicated curves were coiitiiuially introduced, 
and employed in tlie. solution of various problems. Among these 
the conchoid of Nicomedes, and cissoid of Diodes, are conspicu¬ 
ous, and the apparatus by which they are traced W(dl known. 
W(! shall now give several int<-restiiig metliodfi of tracing ^>aiticu- 
lar curves by conliiiued motion, and conclude with Mr. JlusseU’s 
solution of the general problem. 



We will commence with the spiral of Archimedes. 

Let ABF be a circular plate, E D a rectilinear arm moving 
freely around the centre K, the dotted line, a string fixed at A, 
passing through a looj) attached to the arm at B, jiassing round 
0, and tenniiiating at 1’, so that E P is cmial to the arc A B. 
Then, as the arm revolves in the direction r\ a pencil attached 
to the end of the string P, and kept contiguous to the ann, will 
trace out a spiral of Archimedes, mr the arc A B will always be 
eiiuad to E P. 

But there is another method of tracing the curve by a con¬ 
tinued motion, due to Mr. Earnshaw, which may well be consid¬ 
ered in connection with the following problem, occurring many 
years ^o in the Cambridge Examination Papers. 

A circular board rolls on a horizontal plane parallel to wall, 
and a nail projecting out of the wall traced a curve ou the board. 
It is required to find its equation. 


Let (a) be the mdius of the cil^:ular board, c the height of the 
nail al^ve a stiuight horizontal line through the centre of the 
board, supposed at the commencement of the motion to lie in a 
vertical through the centre. Thus, if the axes of (x) and (y) are 
supposed fixed in the board, the axis of (x) being horizontal at 
the commencement of the motion the equation to the curve 
wall lie : 

■ 'in.':. + tan- = jrr===z: 

If c = 0 01 * the nail coincides witli the centns of the circle at 
flu; coiiiiuencemeut of tlie motion, the curve manifestly becomes 
the spiral of Archimedes. 

When a curve is traced by continued motion wc may use it ns 
an auxiliary in tracing other curves. We shall illustrate this by 
applying the equilateral hyjaubola to describe the lemniscates 
by coniiimed motion, wlieu a lemniscate is clclined as the locus 
of a point, tlie product of wliose distances from two fixed points 
is consUuit. 



Let A be the origin, A X, A V, the axis, Y R X a groove in 
the form of an eijuiluteriil liyperbola, to wliich A X, A Y are 
usymjitotcs. Now siipjiose a, i^ ire, N R M, bent in the. form of 
a riglit angle to move with tlie angular ]Hiint R on the hyperbola, 
while the .segments cmitaining the right angle are respectively 
juirallel to the axe.^, .Suppose two strings to be attached to rings 
at M and N, constrained to be contiguous to the axeSj through 
which the wire moves freely. And sujqiosc these strings after 
jiassiiig round two ])oints a, situate, in the axes, and two 
])oints, C ami B, not situated in the axes, and all fixed, to be 
attached to the same, siiiaU ring P, urged by pressure to keep the 
string extended to the utmost. Also, before the motion coni- 
mciices, let C P be taken equal to A M, and B P to A N. Then 
if the point R move along the hyperbola, the wire remaining 
juu-allcl to the axes, C P, B P will always equal A M, A N each 
to each. But the I’cctangle A M, A N is constant, therefore 
the rectangle C P, B P is constant, and therefore a pencil in¬ 
serted through the ring P will trace out a lemniscate. 

The rt'ader may, if he pleases, devise some means to trace the 
well-known cun e of Maiia Agnesi by continued motion. 

AVe now proceed to give Mr. Russell’s method of tracing the, 
geiieial locus of the n*'* order by continued motion, extracted from 
ihe proceedings of the Royal Society for 1869. 

Let A, B, 0 , be three wheels rolling in one another, tliey may 
5f course 1^- supposed to describe simultaneously we angles, 
/»6, ne, rOf where w. n, and r are constant. 

Let o, ff, 7 , be three nuts situated on A, B, C respectively, at 
distances a, r, from their centres. Then if these nuts work in 
horizontal bars ^as exemplified in many sewing machines), the 
bars will descena vertically through the spaces a sin m 5, 6 siii 
n c sin r 5 respectively. We may combine all these vertical 
motions together, for if vertical nius be attached to the hori¬ 
zontal bars, and a cord fixed at Q pass over the pulleys A,, a,, 
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bif & 5 , e., C« C 3 as shown in the figure, the other extremity Q, 
will describe the space a sin m 9 + ^ sin n 9 4* sin r 9 . By 
tiiis contrivance we are able to combine any number of vertical 
descents so that it is readily seen that a sin {m 9 -f* a) 4 - sin 
(ro 9 4“ 4" • • • niay be described mechanically. 

A machine on the same principle as this had been 
previously invented by Mr. Bashforth. 

We may iierceive that in onler to describi* the 
general e»jiiation of ilie order by continued 
motion, it is necessary to make a wlieel revolve 
through an aimle eimal to the sum and difh’ience 
of the angles de.sc.ribed in the saiiu! time by twe 
given wheels, to ellect thi.s we make use of the ap¬ 
paratus shown ill the following tigure : 

Let A be a vertical wheid working truly in a 
horizontal rack U which propels tlie horizontal 
frame a, f, 7 , 8 . On thi.s frame stand the wheels 
1) and 1) parallel to the plane of the p.ipi^r. The 
wheel C supjxised jMTjiendicuhir to the plane of 
the Jiaper, works hy teeth in the wheels B and 
1>, and the four wheels A, B, 0, D are preci.sely 
equal. 

To the centre of C is attached a sipiare axi.s, 
which passes through the centre of the Avhecl E, so 
that the Avheel E in revolving may Avithout changing its plane, 
communicate motion to C as the frame moves oiiAvard. Tavo 
horizontal racks IL, Rj, parallel to the plane of the ]»aj)er are 
urged by the Avheels B and D, and these, again, Avork in the lixe<l 
Avlieels F and G, equal to A, B, (', D, in all respects. Then if 
the wheel A describe in a given time the angle 9, and tin* wlicel 
E in the same time the angle the avIkmjIs F and (4 wdll revolve 
resmectively in the same time through the angles 94’^) and 9— 

We shall call the Avheel A an aljscis.sa Avheel, the Avheel E an 
ordinate wheel, for reasons Avhich Avill appear directly, also F an 
oildition wheel, and G a subtraction wh(!el. 

Let a; = rt sin 9, y = a sin then the general equation of 
the r*** order may be written : 

a sin («i9 + inp) + a'sin {m9-~n<f>) + a" sin {ui' 6 + n' <l>) + . . 

= a sin 9. 

Let a number of iiiachiiies like the foregoing be ]>liic<-d .side 
by side Avith their ordinate av heels rolling in one 
another, and their abscissii wheels duly connected. 

Let one abscissa Avlicel describe the angle vi 9, and 
the corrasponding ordinate wheel the angle v «/•, 
tlie.ii a nut jilaced on the corre.sj*()nding a<ldition 
Avheel, at a distance a from its (‘cntre will cause 
a horizontal hnr to descend vertically through a 
space a sill {inO -p /< <{>). Jn the same Avay a nut 
properly jilaccd 011 the suhtractioii Avheel Avill cause 
a horizontal hnr to descend vertically through a 
space o' sin (vi $ — n <>). J3y iiieans of the jkI- 
jaceiit machines we may in like manner cause 
bars to desceml through the A crtical spaces a" .sin 
{m'B+n'4p) o'" sin (?a/9 — &e. Now let a 

motion be coininuiiicatcd to the ordinate Avheels, 
and let all the vertical motions due to the addition 
and subtraction Avheels he comhinc<l together and 
made to act upon a nut, vertically, in one of the abscissa 
Avheels, then the angles 9, <>, will Sivtisfy the equation. 

o sin {m 94-» <>)4"*' (i/t 9 — n <t >)+«' sin (vo'O-j- W ^)=0 sin 9, 
Avhich is the general equation of the 7 *^ onler. 

Therefore two bars moved resiicctively horizontally and ver¬ 
tically, by nuts in the Avheels describing the angles 9 and <>, 
Avill trace by their intersection the rccjuircd curve. 

MECHANICAL TIIEOBY, in medicine, a theory Avhich 
attributed all diseases to hnlor or ritscidUij of the blood, and to 
medicines virtues, explicable hy their ])rc8umed mechanical 
action. Mercury, for instance, was supposed to act hy its 
weight 

MECHANICS, MATHEMATICAL. The principles of 
Mechanics are now so well established, and the differential 
e({uation 8 which determine the position of jioiiits and rigid 
bodies acted on by any forces so long knoAvn, that any remarks 
on the fundamental tlieorems would he superfluous. Yet the 
science has made great progress of late, partly because of the con¬ 
tinually increasing power of analysis in extending and in 
proving the solution of known problems, imperfectly treated 
lu former times, and partly because fresh cases of interest fre¬ 
quently arise, os exemplified in Foucault's Pendulum Kxperi- 
mentSk All Ave shall attempt here is to direct the reader to 
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certain investigations of comparatively recent date AA’hich appear 
to us worthy of special notice. 

(1.) It has long been exceedingly well known that the motion 
of a iioint oscillating in a circular ara under the influence of 



gravity is determined by an elliptic function. It may therefore 
by imagined that the; increase of our knoAvledge of elliptic fimc- 
tions and ilm higher transcendents generally would lead to 
important results in mechanics. And, first, there is a great 
paper hy Jacobi, in the 3hth volume of Crelle’s Journal on, the 
motion of a rigid body acted on by no forces round a fixed 
lioiiit. The angular velocities of the body round the principal 
axe.s, and the nine co.sines Avhich determine the inclinations of 
the principal axes to the axes llxed in space, arc given in tcims 
of ilic time hy means of functions ( 9 ). [H(*e Elliptic Func- 
TioN.^, E. (J. S. ] Since the jnihlicatiou of this Memoir, Lottner 
((hvlle fiO) has’investigated the motion of a rigid solid of revo¬ 
lution roniid a point Avliich is not its centre of gravity, but 
Avhich is situated in tin; axis of revolution. The angular veloci¬ 
ties, and nine co.siiies Avhi<'h <leterinine all the circumstances of 
tlie in()lion, are given ns before. And in the same volume of 
(V(>lle tlie, motion of llu' spherical peiuhiluni is solved by 



means of functions 9 in a mper hy DnniaM. 

We are indebted to Professor Schellhach for the important 
discovery that hyperelliptic fum'.tions arc available to express 
the solutions of inechaiiii^l jiroblems. Thus if avc wish to 
detennine the motion of a point moving on the surface of an 
ellipsoiil, and acted on hy a central force, situated at the centre of 
the ellipsoid, and varying as tlie distance, wc are able to 
reduce tlie solution of the problem to depend on the equation 
dr dib 

Avherc R and N are polynomials of the fifth 

degree. The investigation will he found in Schollhach’s ’Lehre 
von den Elliptischen Integralen,’ p. 315. 

(2.) A treatise on the Theory of Friction has recently been 
pUDlished hy Professor Jellett, in wliich tliat subject is discussed 
Wh in its statical and dynamical relations. In the statical 
portion of the work, the eqiiilibrium of one body, and of several 
bodies, resting on rough surfaces, are con.sidered, and the limit¬ 
ing positions of equilibrium treated with great generality. In 
the dynamical pait a laige number of problems of great interest 
are mscussed; among owers we have the motion of a particle 
^n a surface which has itself a given motion invesUsated. 
llie law in this ease is that the force of 'friction is dir^eSed in 
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the tangent to the path of the particle ih$ and that its 

intensity is propoitional to the pressure. Thus suppose we 
desire to ascertain the motion of a heavy particle projected along 
a rough horizontal plane, which moves uniformly parallel to 
itself without rotation. Since the only force acting is directly 
0 }nK>scd to the movement of the paiticle on the plane, it is 
evident that the relative path will he a straight line ; and since 
the intensity of this force is constant, the velocity in tliis path 
will he unifoniily diminished. The ahsolute motion of the 
IHirticle ill space is found by combining the uniformly retarded 
iiKitiou in this relative path with the uniform motion by which 
the iMitli is carried parallel to itself. The i»ath of the jiai-ticle in 
space is evidently a paralwla. 4 

The motion of a solid bo»ly on a rough plane is next con- 
sidered, and a rule given for deciding whether the iiiotioii 
is one of rotation, or whether it is a motion of slipping and 
sliding coinhiued. A series of propositions relative to motions 
of pure rotation under the influemki of friction are then given, 
and illustrated by examples. Among the exainjdes is the f«»l- 
lowiiig; Two ernial cylinders are placed with tlieir axes liori- 
zontul, on a itmgli iiicliiied jdane, and are conneetetl by a cord 
jmssing over the lower cylinder, and under the higher cylinder, 
the cord l>eing pertieiidiculur to the axes. If the cylinders are 
now left to themselves, determine the initial motion. 

There is next a discusaion of the distinetiou between necessary 
and possible ef^uilibrium. A position of necessary eciiiilibrium i.s 
defined to Ihj a position in w'bicli, if a system be placed in it 
without velocityi it will continue indeiiuilely : a position of 
possible eouilibriuin, as one in which a sy.stem may be .so 

E laced without velocity as to continue iudeiiniUdy, and yet may 
c so placed still without velocity as to move, lender tliis head 
are discussed some problems of tlie greatest ir.terest. Thus a 
drawer has two liamlles, to which we usually apply l»oth haiuls. 
But suppose a force to l>e ajiplied t(j one only of its ImiuUes, 
to determine the condition and nature of the efiiiilibrium, if it 
exist. 

Three special questions are discussed at length, the problem 
of the top, the action of friction wheels, and the motion of the 
wheels of locomotive steam-imgines. 

(3.) The small oscillations of a rigid body about a fixed ]K»int 
have been discussed by I’rofessor Ball, in a pajier on that 
snluect, ]»ublished in the twenty-fourth volume of the Trans¬ 
actions of the Royal Irish Academy. He commences with the 
following theorem. “ If a rigitl body, canahh! of moving around 
a fixed point, perform snuill oscillations about a ]M)sition of stable 
e(iuiiilirium, under the action of any forces, then its motion is 
prodiicej-l by the composition of vibrations around three fixed 
a.xes, pissing through the point, ami each of the vibrations about 
the fixeil axes is i>erformed according t<i the same hnv as the 
ordinary vibration of a pendulum about its axis.” 

(4.) In the * Quarterly ,Iounuil <tf Pure and Apidied Mathe¬ 
matics,’ for November, 1858, w ill he found an elegant pa]>er, by 
Mr. Percival Frost, on ]SI(»tiou and Acceleration of Slotion. 
He observes, that if P lx* a point in motion, 1*„ P.^, &c., ;my other 
moving punts, the velocity of P is the velocity whicli is the 
resultant of the velocities of P relativi* to Pj, of P, relative to 
P,, &c. On this lU’incijile the velocities of a moving j»oint in llie 
direction of the instantaneous positions of moveal*h* axes arc 
calculated. Let 0.r, Oy, O;, he tlirie rectangular u.\e» which 
revolve as a rigid system in such a manner that their motion 
may he represented at any time (f), by coexi.stent angular 
velocities, Wj, w^, about their resjiective iiKstaiitaneoiis posi¬ 
tions at that time. Let .c, 7 /,he a jioint P in motion, u, v, ic 
llie velocities estimated pamllel to tlie instantaneous jK).sitions 
of the axes at the time (0, OM — x, MN = y, Ni’ = ». Then 

the velocity of M in the direction Ox. is of N relative to M is — 
ywg; of P relative to ; whence W’c have ^ ^ “ ?/"3 + 

A;»g, -f ~ ‘‘ similar 

investigation the acceleration of the velocities in the direction of 
t he instantaneous positions of the moveable axes is ascertained; 
and by means of these propositions the equations of motion of the 
p*udulum on the supposition of the eaith’s rotation are foniied 
with great facility. They are then solved, and we have the 
following result. If the hob of the pendulum be set in motion 
by u blow from tlie point of rest, it will move in a plane which 
revolves with an angular velocity sin A, where « is the 
angular velocity of the earth, A tlie latitude of the^ place in 
which the experiment is performed. Another interesting paper 


on the motion of a rigid body referred to moving axes will be 

I found in the same journal for May, 1858, by Mr, Slesser, of 
Queen’s College, Cambridge. And there is an elaborate memoir 
by Lottner, in the 54th volume of Crelle’s Journal, on the rota¬ 
tion of bodies infiuenced by the earth’s motion. 

(5.) Canon Moseley’s remarkable work on the * Mechanics of 
Engineering,’ has long been celebrated. We may remark here 
that in the lost edition of his work he has inserted two Memoirs 
on the rolling motion of ships, and the rolling motion of a 
cylinder. In the latter of these memoii*8 he has discu-ssed the 
continuous rolling of n hct»*rogeneous cylinder, with a view to 
determine the time occupie«l by such a cylinder in relling con¬ 
tinuously through any given space, the time occupied in its 
o.scillation through any given arc, and its pressure wdien thus 
rolling cuutimiously on the horizontal plane on which it rolls. 
The time of rolling is evaluated by means of an elliptic func¬ 
tion of the thinl order. 

(H.) Tw'o pajM’rs by Riclielot, in the 42nd and 44th volumes 
of Crelle’w Journal, are highly spoken of by Professor Cayley, 
in his ‘ Repea t cm the Special Ihohlems of DynamicsBrit. 
Ass., (Jainhridge, 18(12. If he the longitude of the node, 9 the 
inclination, uiul 0 the hour angle, the j)rohlem of the rotation of 

II solid body is iiiude to depend on the solution of the partial 
ditteivnlial fc<iuntiou :— 
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By the introduction of a spherical triangle, Richelot obtains 
the solution of this eiiualion iu a reiiiarkaldy 8im]de form. The 
psqiers in Cndlo are an abstract of a Memoir imhlished at Berlin 
m 1851. 

(7.) The motion of an ellipsoid immersed in a fluid has been 
treated by Green in tlui ‘hMiiihurgh Transactions’ for 1833. 
We shall give the author’s alistmct ol the pai>er :— 

“ It is requirial to determine tlie circumstances of the motion 
of an indefinitely extended non-elastic fluid when agitated by 
an ellipsoidal body mol ing parallel to itself according to any 
given law, always supposing the liody’s (‘xcur.sion8 very small when 
compareil with its dinieiiHions. From what will he shown in the 
sequel the, ge.nerul solution of this piohlein may very easily he 
obtained. But as ilie i>rineipal object of our paper is to deter¬ 
mine the alteration produced in tlie motion of a jiendiilum by 
the action of the surrounding meiliuiu, w'e have insisted more 
liarticularly on the case where tlu: ellijisoid moves in a light 
line luir.illel to one of its axes, and liave thence proved that iu 
order to obtain the correi t time of a pendulums vibration it 
will not he .suflicient nuindy to allow for the loss of weight 
cau.sed by the Hiii«l medium, hut that it W'ill likewise he requi- 
.site to conceive tlie density of the liody augmented by a quan¬ 
tity proportional to the density of this fluid. The value of the 
quantity lastnumetl w'henthe Ijody of the pendulum is an oblate 
8]>heroid vibrating in its equatorial plane has been completely 
detcrminetl, and when the spheroid necomes a sjdicre, is pre- 
ci.sely e<iual to half the density of the surrounding fluid. Hence, 
ill this lust ease, we sluill have the tme time of the pendulum’s 
vibration, if we suppose it to move in vacuo, and then simply 
conceive its mass augmented by half that of an equal volume of 
fluid, whilst the moving force with which it is actuated is 
diminished by the whole weight of the same volume of fluid.” 
—pp. 54, 55. 

(8.) For a long time the problems of hydrodynamics have 
]>resente(l great uillicultics to mathematicians. It was found 
that the results of theory and experiment could not be made to 
agree. It appears that this arises in great measure from a certain 
internal friction belw'eeu the particles of a fluid in motion, 
whicli renders a mmUfiGation of the equations of motion neces¬ 
sary. We shall assume the reader to be acquainted with the 
ordinary equations of fluid motion. 

Professor Stokes has given the equations of motion for a fluid, 
taking into consideration the internal friction, as follows • 
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with two more equations which may be written down from ! 
Bvmmetr^. In these equations, u, u, w are the components of 
the velocity alonu the rectangular axes .r, y, », X, Y, Z are the 
components of tlie accelerating force, p is the pressure, t the 
time, p the density, and p, a certain constant dependent on the 
nature of the Huid. 

Professor Stokes has applied these e({uations to the case of a 
fluid surrounding a body which oscillates ns a pendulum. He 
has shown that in this case the equations of motion may ho 
written— 
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with the equation of continuity 


The following nroblem i« next proposed for solution. 

(‘ Transactions of tlie Cambridge Philosophical Society,' vol. ix. 
part 2.) The centre of a sjihere ]M'Tforms small oscillaiitms I 
along a rmht line, the sphere itself having a moti«ui of tranda- 
tion simply ; it is required to determine the motion of the. sur¬ 
rounding Huid. We shall endeavour to give the outline of tlu“. 
solution. 

Let the moan position of the centre of the sphere be taken for 
origin, and the direction of its motion for tlie axis of (.<■), so 
that the motion of the fluid is symm<!lrical with resjieet to this 
axis. Let vr be the perpendicular let fall from any point on the 
axis of (a), q the velocity in the directiou of -or, u the angle 
between the line v and the jdane of .c y. Then p, u, q will be 
functions of a*, nr, and t. Ami we shall have r = q cos w, w = y 
sin u, y — V cos «, « *= w sin w. We now substitute in the 
above equations. The second and third merge, and we may 
put 10=^0 after differentiation. We have then— 

^ uC!^ + + L y±) - p (11 

ilx dw'^ nr d w/ dt 

L A 

dw \dx^ dv^ -w d-v vr-J dt 

^ + J, - 0. (3) 

d'M dvr vr 

Eliminating (p) from (1) and (2), ami putting p = p’p, as we 
may, we have— 


jL 

\^dx- dvr^ nr * dv 


p' dt) \dvr dx) ' ’ 


By virtue of (3), vr {u dvr — qd-i^ = d^, some exact ilifferenliul. 
Hence expressing u ami y in terms of the subsidiary \l/, 

‘i!i >_ = 1 + _ _2,. A W 

dw dLa nr dw’ nr dw) 

substituting in (4) and reducing 

d 1 d\/d^ ^ d" 1 \ ^ Q 

Vdaj* ^ dnr*. nr ' dw p' dt) \d.t;“ dvr'^ nr dw) 

In consequence of the nature of these symbols, the integral 
of this wmation is i// = + 4'a when l|>^ and 4', satisfy tlie 

differential equations 
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The form of these equations shows that we may put :-«> 
jfr, = c*"' 8in« e /, (r), 4^;, * sin* 8/, (r). 

Henco substituting and putting for convenience m «■ »a* 

these etjuations become (r) —/j (r) »■ 0 and 


AVhence (r) 


/a" (0 - (0 - (r) « 0 

r„\ ^ A I Tj « 


(^ + ±._ i.^U, = o 

\dafi dw* w dw/ 
dnr* nr dnr /*' dt) ‘ ’ 

Transfoxming these equations by putting a;=r cos e, nra^r sin 0 

sin e ^ / 1 Q 

dr* r* ' d9 Vain 9 d9) 

^ /_L . — i lif » 0. 

dfa d0\Biu0 (20/ pi dt 


/.(r)=C.-»' (l+-J^+D.~(l-i-) 

AVe must have R=0, since otherwise the velocity would be 
finite when r is infinite, and D^O, otherwise the velocity 
would he infinite at an infinite distance. Professor Stokes has 
also shown that 

A« J «»f + C = - .y-f-- 

2 2»( \ via/* 2tn 

hence we shall have if* — 

-L «’ f siu» 0 \(l + ^+ —) 21—-(1 + A.\ .-«(r--a) j 
2 ( ' via VI* a*/ r via\ vir/ > 

or putting for /a* its value, and for shortness 
retaining only possible quantities 

= JL a*c sin’' 9\((\ -»• 2. A oos nt + -2_ (l + -1\ sin wA — 
2 ( VV ''-Ira/ 2m \ va/ ) r 

- A »—•’('■—«) ^cos {nt—vr-rm) + + -L^ sin {nt—vr x va)^ | 

ip being known, the other circninstances of the motion are 
known als<». 'Phiis substituting in (2), we are able to determine 
p. For the details, ami lor an immense amount of additional 
information we r»*fer to the (uiginal pai)er in the ninth volume 
of the Cambridge, Plul. Trans. 

(iK) In the ‘ I’hilosojdiical Transactions ’ for 1864, there is a 
Memoir by Professor Uankiue, on Plano Water Lines. They 
are thus defined by him in this paper: “By the term ‘Plane 
Water lane in two Dimensions, is iu(‘ant a curve which a 
]»article of liquid describes in llowing past a solid body, Avhen 
such How takes jdace in ])lam‘ layers of uniform thickness. Such 
curves are suitable iu i)ractice lor the water lines of a sliip, in 
those cases in which the vertical disidacements of the particles 
of water arti small compared with the dimensions of the shij); 
for in such cases the. assumption that the flow takes place iu 
plane layem of uniform thickness, though not absolutely true, 
IS sullicitiiitly near the truth for practical purposes, so far as the 
determination of good forms of wate.r line is concerned. As 
w'ater line curves have at jjresent no single word to designattt 
them iu mathematical language, it is proposed as a convenient 
and significant term to e.all them Neoids. Thus when a circular 
cylinder of imlelinite height, and (jf the radius /, described about 
the axis of moves through the Huid along the axis of (a;), the 
geneial equation of the, water line curves is the following, 

f, = y ^ ^ giving a series of curves of the third order, 

(10.) AVe would refer, lastly, to a Memoir, by Professor 
Stokes, ‘ On the Stability of Railway Bridges,’ which will be 
found ill the eighth volume of the ‘ Cambridge Philosophical 
Transactions’). The iliscussioii of this question is found to 

involve the differential equation = a — 

is solved by Professor Stokes iu this paper, and also by Pw- 
fessor Boole iu his ‘ Differential Eipiations.’ 

MECONIDINE, one of the nume¬ 

rous bases contained in the aqueous extract of oiauni. It is 
a yellow'isU amoriihous substance, which melts at 68°, and is 
insoluble in w'ater, but soluble in alcohol and ether. Its ^Its 
are very unstable, and their solutions possess an intensely bitter 
taste. (Hesse Ann. C/iem. PJiarm. cliii. 47.) 

MECONIUM, the inspissated juice of the poppy. In 
anatomy, the dark green discliaiges from the bowels ot tne new¬ 
born infant. „ ^ 

MEDIAEVAL ROMANCES [Romancbis, E. C. S..]. 
MEDIASTINUM, a space formed in the chest by the sepa¬ 
ration of two layers of the pleura from each other. There are 
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two mediastiiutf an ankrior and a msierior; the first of wliich 
encloses the heart, and the second the gullet, &c. 

MEDINENSI8 VENA, the Arabian name for the Dranun- 
cultMf FiUirid or (liiinea Wonn. It was called Vena, 

because the Arabian pliysicians were in doubt whether it could 
be a living creature. [Filauta Medinknsis, E. C. S. col. 988.] 

MEDULLA, the pitli of jdants. In anatomy, the marrow of 
the bones, and certain elongations (»f the brain extending 
througli the spine of the back ; first, as medalla ohhntfata (the 
part reaching to the occipital foramen); and, secondly, as 
medulla epinalk, reaching from this to the lower part of the 
back, where it divides into many fibres, after the fashion of a 
liorse’s tail {camla effuina). 

MEGASS, one of the names given in the West Indies to the 
dry spent sugar cane [SufJAU (Jultuuk and MANOFACTriiE, K. (^. 
vol. vii. col. 883], Nearly one million tons ofit an* n.s»;d annually 
in the sugar houses as fuel. It has long been known that ilie 
megass contains a small percentage of sugar; and Mr. Warner 
has i*cccntly introduce.d a hietidmriifur to liberate and utilize 
this portion. Tin; megass is made to travel to and fro on a 
metallic webbing, lieuted by the s])i‘nt lieat of the stigar boiling 
chimney. 

MEGRIM, Aftffmhu’ (d* the I'hench ; in Liitin hnnirranta^ 
neuralgia of one side of tlie lu-ad ami face. 

MEISTERSINGEUS [Gkrmanv, E. G. n<!og. Div. vol. iii. 
col. Ill 

MEJIDIE, TURKISH ORDER OF, was founded by the 
Saltan, Abdu-l-Mejid, in 1852, as a r(!waid for civil and militiny 
meritj It is divided into live classt*,s. Tlie bmlge of the order 
is a silver star of seven trii)U* rays, between wliitdi alternate the 
crescent and the star ; in tlu! centre is the name of the .sultan 
on a goldj^imd within a circle (jf red enamel, on wliich is the 
motto, “ For Zeal, Honour, Loyalty.'’ For the several clu.sses of 
the order the badges vary soniewlmt in size and value. Tlie 
first Uireo classes wear the badge, suajiended I’onnd the ncek by a 
red ribbon with green borders ; the fourth and fifth wear it on 
the left breast. The star is worn by the first class on the left 
breast, by the second on the right. After the Russian war 
several British officers received the order of Mejidie for distin¬ 
guished service in the Crimea. 

MELASNA, the ixtXaiya vovffoSf or black disease of the older 
writers: a term now used to designate discharges of black blood 
from the bowels. 

MELANCHOLIA (from jueAah'a, black, and bile), that 
extreuuf depression of spirits which often altenda dis(»i<h‘vs of 
the liver and organs ol digestion ; and which olVen constitutes 
the first stage, or period of iiicuhation, of luania. It is also one. 
of the forms of unsound mind ; and was om’e used to ex]tress 
the many states of disordered intellect now better described as 
iiwnomania. 

MELASMA, a skin disease, called also ecthyma luridum, or 
black scall. 

MELETIN, the name given by Stein to a yellow cry .stal lino 
flubstanee procluced by the action of acids on rutin. It appears 
to be identical with ([uoicetin. 

MELEZITOSE, t^aH,jj(),^ R hhid of sugar found 

in the manna of Briam^on. It lornis sliort, luird, shining crystals, 
which melt at about Mo ”, and are readily soluble in water, hut 
almost insoluble iii alcolit)]. Alelozito.se has about the same 
degree of sweetness as glucose, ami its solutions possess a dextro- 
rotury Tiower. (Berthelot, Ann, Vkim. rht/s. j.'jj iv. 282). 

MELLITIC Jh’ivienehexacarhonic Acid, G,aHo(),,,=C 9 

(COHo)^ This acid occurs, eombined with .alumi¬ 

nium, ill noncy-stone or mellite, and may be extracted from it by 
converting it into the ammonic salt and precipitating the solution 
of the latter with plumbic acetate. The jdumbic imdlitate thins 
obtained is decomposed by .sulphuretted liydrogeii, and the filtrate 
evaporated. It crystallizes in stellate groups of delicate silky 
needles, which are easily soluble in water and in alcohol. The 
number of amides of this acid which are theoretically possible is 
very lai^e. Those at present known are, Knckmic m id [E. C. S. 
col. 926j; Mellifamide, Cfl(CON11.^0 (Uj,,iJVjZf,jUjj); paraviide, 
Ga(C,OjNH)j a while amorphous powder, and 

paramie acid, produced on adding hydrochloric acid to an am- 
moniacol solution of paramide. It is a xvhite crystalline sub¬ 
stance, only sparingly soluble^ even in boiling water. (Wohler, 
* Ann. Chem. Phorm.* xxxvii. 268; Schwartz, * Ann. Chem. 
Phann.^ Ixvi. 62.) 

tlmTi 
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with sodium amalgam. It forms indistinct crystals, somewhat 
similar to those of grape sugar in appearance, which are readily 
soluble in water and ni alcohol, but only sparingly in ether. 
Hydrobromic acid converts hydromellitic acid into an isomeric 
compound, uohydromellitic acid, which crystallizes in anhydrous, 
thick, ibur-sideil prisms. It is reiwlily soluble in water, but is 
]irecipitated from its mpieous solution by the addition of hydro¬ 
chloric. acid, 

hydromellitic acid is lieatcd with concentrated sul- 
])huric aci<l, carbonic, and siilphiumis anhydrides are evolved, and 
tlirec new .ac.id.s produced, mdhphanic acid, prehnitic acid, and 
iriiiictiic acid. 

M/-n.i.oi>HANic Acan, C\oH A=CVH,(COH()).(4/f(>,l4o^4U„), 
crystallizes in colourlttss prisms, which are auhyuroUH and readily 
Holnblt* in water. 

PiiKiiMTic Acid, which is isoiiicnc with the last-mentioned 
aci<l, crystallizes in large colourle.ss prisms, resemhling the 
mineral ]iru]iiiite in form. It is readily soluble in water, and 
when heated loses two molecules of water of crystallization. 

Tuimiostc Ac’id, C„HflO«=G 9 lL (COHo)j, is 

moderately snlulde in water and ether, readily in alcohol. 
This acid, which bus also been obtained by the action of acid 
pdhissic chromate and sul]ihnric acid on mesitylenic acid, cry- 
shilli/e.s in hard colourless prisms, which sublime at a high tem- 
jx ratiiD* xvitliout previously undergoing fusion. 

riii:iiNo.MAi.i(! Acid, {41{0,G^II^0^^), is formed 

when the action of snlpburic acid on Imlromellitic acid has 
only been continued for u short time. It has the composition 
of jnrhnitic acid plus water, and is easily transformed into 
the latter uciil. 

J'YnoxinLLiTic Acid, G,oH«G„ 7/,^,^). PyromcUitic 

anhydride is jnoduced by the drv distillation of mellitic acid, 
and when tlic. product is hoiled w'lth water it is converted into 
pyromellilic acid, which is isomeric w’ith inellophanic and preh¬ 
nitic acids. It closely re.smiibles phthalic acid in appearance, 
is r(*adi]y .soluble in hot W'lUer, and melts, nt 204'’. Ammonic 
jiynmudlitatc, tr<*at(xl with sodium amalgam, yields the sodic. salt 
of h//dcopyroiiwllitic acid. The free acid, CjpH.yOH(GOHo)* 
(4 //o,(,*^„/ 7„0.3), is a colonrles.s syru]), wliicli gradually becomes 
crystalluie. It is very soluble in water, and when treated with 
con central ed suljdiuric acid, undergoes decoiai>osition, yielding 
amongst other products : 

TttiMKi.LiTic Acid, (COHo), 

This is rt*.adily soluhle in water and in ether, and crystallizes in 
nodules, wdiicb melt at 

JlKiLAiKi.u-ric Acid, Cyi„09= C9H, ((.^OHo), {ZH0,G^JIM, 
is isomeric with triinesic and trimellitic acids, and is produced, 
along with i.sopyromellitic. acid ami isophilmlic acid, by the 
action <d' concentrated sul]>huric acid on bydro-isopyromellitic 
acid. It crystallizes in delicate, colourless needles, which melt 
at 185', and which are only witli •liffic.nlty soluble in water. 

All tlic.se acid.s, w ith the e.vception of the hydro-acids, may be 
rcgar<h‘d as deriveil from benzol by the substitution of three or 
more of <»xalyl (COHo) for an equal number of hydrogen atoms. 
(Laever, Ann. Chem. Phiirin. Siqt. vii.; do, cxli. 271 ; and Deut. 
Chem. Gcs. Jkr. iv. 273.) 

IdELJ/lPHANlG ACID [Mellitic Acid, E. C. S.j. 

MKJ/)DRAMA (from melos, a md drama) was origin¬ 
ally a drama with a musical acconijianiment, hut has long been, 
at h*ast (HI the English and French stages, a sort of iiTegulor 
j>opnlar prose tragedy, of which vulgar crimes and perilous 
situations, strong “ sensational ” and scenic effects, and an ex¬ 
citing conclusion are the chief points [Drama, E. C. vol. iii. 
col. (5591. 

MELTING POTS. [Crucible, E. C. vol. iii. col. 329; 
E. C. S. col. 674. See also Glass Manupaotube; Steel 
ManuFxVCTUrf. ; &c.] 

MEMBRANE, a term hirgelv used in anatomy to desi^atc 
thin layers of living matter, such as the mucous inemhranet lining 
the passages of the body which communicate with the external 
air, by one or more openings ; the serous rnembranes which cover 
and protect, and surround with a dew or moisture, such iiu- 
poitant organs as the brain, heart, and lungs; and the fibrous 
membranes which form parts of flat musdes, or firm dense 
layers to give strength to the walls of such parts as the belly. 

‘mendicants, Carmelite, Dominican, Franciscan, or Aus¬ 
tin friars, who were supported by the charitable alms and contri¬ 
butions of others. Altliough they were by various Papal edicts 
restricted to the four orders just mentioned, the members of 
other religious fraternities were so frequently in the habit of 
adopting tlie profession of mendicancy that the Popes found it 
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necessary from time to tirm* to issue bulls ami rescripts to pre¬ 
vent the abuse. Tims in a.d, 1335, Po})e Benedict XII. pub¬ 
lished the bull Quotl Fmtres Moiduantea ad Ordinc» Monachonim 
Nvjrorum et OMteresamium tranwx non ahsrjne licrntia 

Jinmmi Ponti^cU. Occasionally the pontilical permission was 
obtained for the mendicant friars to eiuingc their prof(‘ssion or 
orders for others which wen* specially designated ny the Pope. 
Thus, a bull of Martin V. in a.d., 1418, Onlum Mendicantiam 
jtrofessoribiis qmhmvc, ad alios^ f/aani (hnihusunsan Ordinnn, tran- 
aitnni ahsque Hedia Ajmiolicw licfintia sjicciall, 'intrrdlrit. Al¬ 
though poverty was the rule of the mendicant orders, and the 
friars were strictly enjoined to lead lives of virtue and al.>sti- 
nence, they appear in too many instances to have disrt‘gardi‘d 
the obligations by which they were bound, and to have indulged 
in luxury and sensuality of every kind ; or even if that W(*ro 
not the case, to have passed their time in roaming about the 
country, eating, drinking, and sleeping at the, expense of their 
neighbours, and frequently levying contributions from them which 
the religious gave willingly, and the more carnally-minded 
from prudential motives, from the fear that if they refused 
to grant almost any request jireferred by the. friars tlmy might 
be accused of heresy, or some otluT heinous crime against the 
ecclesiastical or secular .authoriti(*s. Thus the mendicant fri.ars 
obtainc<l a by no means enviable notoriety, and the picture 
<dvcn by Chaucer of one of them in the prologue to the (tanter- 
buiy tales, when lie says,—- 

“ A Frorc there was, a wanton niul a niery, 

A Liinitour, n fnl soleiupnc man, 

In all the onlres four is non that euu 
bo much(! of daliunct' and fayre liwiiragi*,” 

and the character of Friar Tuck as ])orLriiyed in the Robin Hood 
Ballads, by Sir Walter Scott in ‘ Ivanhoe,’ and various other 
writers, will give a ]m;tty accurate notion of the coursii of life 
pursued hy the inemhers of their order during the Middle, Ages, 
lienee the liteniture of tbe period constantly satirizes tlu*ni and 
tlie.ir practices, and in a iiocm <*ntitled ‘Invectivnm contra 
monaclios et alios rcligiosos,’ written temp. Richard If., and 
which will be found in (Jle(q)atra, P». IT., in tbe GoUon (Collec¬ 
tion in the British Museum, it is said that,— 

“ Non esl niuimsteriuin tain posHcssionafinn 
N«(! rex lU'c Knisi'opua, ut satis esl i)rol)atuin, 
iraheus oims aiiiiuod tain cito jianituiti, 

Sieut ipii eotidie viuUint inendieatuin.” 

In the previous reign, .Tolin Wick Mile took a prominent jiart 
against the mendicant friars, and in 13(10 continm*d that contro¬ 
versy against them which had been bogiui by Arebbisbo]) Fitz- 
ralidi, of Armagh. His two treatises on the snlijeci Avere printed 
at Oxford, in 1(508. In 1550, Richard Grafton juiblisUed his 
‘Alcoran of Barefote Friars/ and from that period to the end of 
the next century a large number of Avorks avcua! published in 
Avbich ilie scandalous lives Jed l>y many of the “ liegging friar.s,” 
are licld up to public odium or ridicule. The most noticealdc, 
lioAVcver, of the satires upon the subj(*c,t is, ‘ Pier's PloAV'maii’s 
(Jrced,' Avritteii prohably about a.d. 1.'{85, and lir.4 ]mbUshed in 
155,3. All excellent an.alysis of this ])()eni, Avith e.vtrac.ts illus¬ 
trative of its scoiie and meaning, Avill be. found in AVartoii’s 
‘ History of English Poetry,’ togetliev Avitli a nseful synopsis of 
the ‘ (.‘onstitntion and (Jliaraetcr of the Four Oidcrs of Men¬ 
dicant Friars.' It must not, however, be supposed that all the, 
mcmbe.rs of these orders were as deju aved as they uro represented 
to he in the Avorka uhove-mentioned. On tlie eontrary, as 
Wartoii remarks, upon their first establishment at the beginning 
of the thirteenth century,‘‘these societies soon snipasseil .all tlie 
rest not only in the purity of their lives, but in the number of 
their jirivileges and the multitudes of tlieir members . . . . 

Giaiioiii says that most of the tlieological jiroli-.-sors in the 
University of Naples, ncAAdy founded a.d. 1220, avcto chosen 
from the mendicants. They Avere the principal tcacluTs of the¬ 
ology at Paris; at Oxford, and Cambi'idge respectiv<*Jy all the 
four orders had flourishing monasteries.” The author the.n ]iro- 
ceeds to gWe an account of the vast learning of seA'eral of the 
brethren of these order.s, and of the valuable libraries founded 
or acquired by them, and adds that“tAvo of them, the Domi¬ 
nicans and the Franciscans, for the space of three ronturie,s 
aiipear to have governed the Eunmean Church and Stab*. Avith 
an absolute and univ'ersal sAvay.” Hence it was, that, in addition 
to the causes referred to above, they became obnoxious not only 
to the loAver orders of the people, hut to the clergy, the monks 
of other orders, and to the Universities, while the dissolute lives 
of some, the arrogance and ambition of others, and their general 
AET8 AND SOI. DIV.—SUP. 


abu-«o, of the privileges Avhich had been granted them led to the 
gradual extinction of their poAver, so that Bale, Avho was him¬ 
self a Carmelite, friar, says that his ortler began to lose its 
iulluencc about a.d. 14(50, and about 1530 Avhen Leland went to 
the Francisean friary at Oxfoivl in the hope of flnding there 
some of the valuable" bi»oks Avhich had been liequeathed to it, 
and more especially tbose of Bislio]) Grosteste, he saAV instead 
nothing hut “ dust,” us he himself de.scribe3 it, “ spider’s webs, 
gnats, moth.s, and utter tilth and Avretchedness. Some books 
indeed I did liud,” he. adds, “hnt they Avere such as I Avould not 
huAU* given three lialtpence for.” 

(llclyots lliatohr Compli'ic. ef Costumes d’s Ordres Moiuia- 
tiqufs, edited by IMiilippon de la Madclaine ; Dugdale’s Monastic 
con ; Arclubdl’s Mun((.<ticoH Hiheniicum; Fosbrooke’s British 
Monarhisin ; Tanner’s NotitLa Monastira; Micliael Gctldcs’s 
View of all the Orders of Alvnks and Friars in the Uoniau Churchy 
irith an account of their Founders, tf’-c.; AVarton’s Jlistonj of English 
Poetnf, Aad. ii. p]>. 87-103 [ed. 1840].) 

MENTHENE (Mkxthoi., E. G. Sj. 

MENTHOL, McnilnjUc alcohol, hydrate of nwnihyl, 
^ 00 ^^ 20 ^^ stearoptene obtained fiDin oil of jiepper- 

mint. It e.ryshdlize.s in long neisdles, which are slightly soluhle 
in Avater, and very soluble in ahadiol and ether. Tlie vaiioiis 
derivatiA'c.s which have been obtained from it, such as the 
cldoriile, acetale, and butyrate of menthyl, teial to show that 
this substance is an alcohol or idienol. Distilled Avith pho.spho- 
ric anbyilride, it yields Menlhe.ne, 0,„ll,g {C^U^f), a transparent, 
iiKdiile, fluid liydrocaibon, boiling at 1(53’. (Walter, Ann. Cheni. 
Phann. x.A.xii. 288 ; 0]qienhi‘im, Jour. Vhem. Noe. xv. 2S).) 

MENTAGRA, tbe synonym of sycosis, an ob.stiiiatc pustular 
rasli that attacks tbe chin. 

AIENV'ANTHIN, ^ bitter, resinous 

substance,, obtained froin tlic Imedbean, Menyanthes trIfoUata. It 
is only sjiaringly soluble in cobl AA’^ater, easily in alcohol, but in- 
.scdnhlein ether. AA'lien menyanthiu is distilled Avith dilute sul- 
jdinric, acid, it sidits uj) into glucose and a volatile oily sub¬ 
stance, menyanthnl, C„IJ„(.) Tliis is colourless, and 

lias an odour rc.s(;nd)ling tliat of bitter almond oil. (Kromayer, 
Zdt. Analyt, (lion. i. 15 ; Phann. [2] exxiv. 37.) 
MENYANTITOL rMuNVANTfiiN, E. (J. S.]. 

MKRtdTRAMMONTUMS. By tlie action of ammonia and 
its suits on mercuric salt.s, a A’^nriidy of compoumls are formed 
Avliich may be regarded {is ilerivativcs of ammonium, in Avhich 
the Avhole or ]taii of the hydrogen is re])lacc*,(l by metallic mer- 
cuiy. Although none*, of the mi'rcurammoniums have been 
obtained in tin*, free, state, salts of the folloAving compounds arc 
known :— 

McrcurammoDiiim .... NJIoHg'' 
Meiruio.-amnioniuni .... NH„Hg' 
Ditnercurjunmonium .... N„H^,Hg„" 
Dinunvnro.sjinimoiiiuni .... NllJig/ 
Trimerciiraniinonium . N,llJig/ 

Triinercurosannnonium . Nlljllga' 

Tetramercnrammoniiini . NjHgi/ 


Jh'-mercurannnonic (dJoridc, NgH,,Hg*(Jlg is 

the IVhite Precipitate, Ahrrnrlus Preei)ntatns A thus, of pliarniacy, 
and is obtained by adding ammonia to a solution of mercuric 
hlmide, ; by long dige.stion Avitli boiling AViiter, nr by treating 
it AA'ith potassic or .sodic Jiydrate, it is converted into tetra- 
re.urainnionie chloride, N._jlIg.,(’l^ -b 20H.^. Trimercurarnine, 
NgTlga {NlIiQ, i.s ])re.])are(l by jiassnig dry ammonia over mer¬ 
curic oxide. It i.s a dark brown powd»‘i’Avliich explodes violently 
Avlicii lieated, ;is Avell as by friction or percussion. The mercu- 
ro.sumnnmic .salts hav<‘ been but little inve.stigated. 

MERGIUUAL ERETHYSM, a febrile state caused by the 
action of the ]»re]»ai*ation,s of mercury. 

MERGURIAI. GASOMETER AND AIR PUMP. Several 


attempts have, been ma<lc to exhaust., by means of mercurj^, the 
Torricellian vacuum, so evidently suggesting some contrivance 
for the purpose. Some of these attempts hy Clo.se, Edelcrantz, 
Traill, and (Jhiklreii, arc deseribed in Nicholson’s Journal, but 
they have not got into general use. Geisler, in preparing hie 
beautiful vacuum tubes, makes u.se of mercury fE. 0. S. cols. 
847, 1122], while iu Spiengel’s Air Pump (E. C. B. col, 72], wo 
liave a really practical machine. In alf these contrivance the 
principle is tlie same. A vessel is filled Avith mercury, which is 
made to dcseend from it, leaving a Torricellian vacuum behind. 
This vessel may be made to coramuuicate with a receiver and 
abstract from it a portion of its contents, and by repeating the 
process the receiver can be exhausted as by successive strokes of 
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an air-jnimi». Dr. R(jl)ii)fsun (‘ Pr^c. Roy. Stic..,’ 321), has 
dt>sc,ril)('(l a iiicrciiriaJ ^'nsoiiicti'r rupahlc also ofheinj' used as an 
air-j)itrn]) in >vorki7j;^' wiili sncli f^ases as art; ahHoihahlo Ly water. 
In former .'irrauji'rjiH'iits the vacuum vessel heini^ at the loj> of 
tlie tubes, tliene wen'. re<[uir(*(l to be longer than the barometric 
column, and as tlu; mercury is sui)|)orted by atmos|»heric ])r(;s- 
sure, its descejjt in the new arrangement is lu-ought about by 
Tcmoving that juessure. Tliis is done by means of a common 
aii-juimp. We must refer to the original account with the en¬ 
gravings for the details. As regards (rAhaustion, the liflli oju-va- 
tion (or strobe, so to speak), hrouglit tlie gauge down to <l'(d, 
and the si.\tli (liy calculation) to O'Uni.J. Ah a gadiolder it-^ 
powers we.n^ severely tested with reference to hydrogen. The. 
dry gas containing ]Hire was left for ten days eA])o^ed to 
coiisiderahle chtinges of lemjsrature, .and avus tlien found to 
hav(! ()‘8{>1 ; it was thus contaminated at the rate of only (>*()().■» 
per ilay. 

M EJtCJlnil AL JlASl 1, a skin disc'ase, a]li<d in that known 
us (’r::e)na niln’inii, caused ly the .aclinii of the prejiamlioiis ef 
niercary. It is also termed cr.i ihk and I'rijflinini ui< irifrur/r. 

MEliCl' Jtl AIj SA Jii \'Ald( JX, the e\ce.s.sive lh*\v of sjdiva, 
attended Avitli lirassy taste, tender guni.-^, and fetor of breath 
whieli follows tlie. coiitiniud use of ]tre]iaratitins of im*r«mrv, and 
soim‘tiiiies occurs as the cons(*(|uence ol a single Miiall dose, hi 
severe cases tliere is inllaiiiniation, ulcer.ition, and even gan¬ 
grene of the jiarts attacked. Salivation i.s one of the re.sulls of 
Jmndling nuTc.nry in the arts. 

iSlERCUIv’IAh TIIMMOIIS, d'RRMOll M EIK’Dll!Af.lS, 
the disease of w<it.(T-gil(h*rs, ipiick-iher llliner^., and ol|jei> ulm 
absorb th(' I'uiely divi<led oxide o]’ niercur> )>_\ the ekin and 
lungs. It set.s in with tnmibliiig and etunulsive catching-, of 
the liamis uinl ai’ins, cAtciiding gradually to the legs and 
trunk, inijtuiiiiig the grasp of tin* hniul.s, the sjteech, and e\en 
tlie power of swallowing. 'I’lie dancing gait is highly chaj'ac- 
teristic. 'J'lie (li,-.ea'.e may be jiri'Vented, or, at. least, greatly 
])osl]ion('d, by cleaiiline;..-' ami \entihuion, and the use of gloves. 
Jlaw eggs and milk an- also ]iropliylactic-^. 7’lm disease 
griiflually subsides on ]ea,ving the occupatiiiji that caused it. The 
tn-almeut is liy tonics and sedatiAes, a Mipjiorting diet, cbaiige 
of air, and the sliowi'i'-batli. 

MEUCUllK' RADK’ALS, OIKJANK^ j<)K(^.\^o-^!l•TAI.I-u• 
C0M^O['^'J»s, E. (S. {. 

MEllt'L'JlY. EoJ' tile niiist lemit elemeiil.s of this ]»binet, 
see, Ib-ASniTAUY MhlKoIlY, E. <S. 

jMRlUXt), one ofmaiiv kinds of •'hi ulV,” or textile goods made 
of unfelted wool. j Wot»m,|,N A^• p WoUKTUP M AM I'AVTI III.S, 
E. l\ vol. viii.’cfil. l()0-t.| 

MKSACAlSIPlJOlllC ACID, C,„lle,^b 'Hiis is 

an i.-.oiiKU’ic moditicatioii of cnmjilioric aciil. oblainetl b\ healing 
camphoric acid Avith hydrochloric acid or liyilriodic aciil to lou 
ill closed luhes. It crvf-(iilli/es in Itmg, colourle:-.-. net tilt-,., a\ hii h 
jiiell. at- 113 '. (Wretlen, /c/7,-;, (‘linn. vii. 

,R1 ESEN'rEllV (li'om mithlle, and u'rtfwy iiite-tim ), 

a ]iai'l ol‘ tlie iiiemhrane leniied jn rilminini, whu h may ho de- 
Hcrihetl as a stul ol bag or sling ;-U])[>orling iIk* boAvel.-. It is 
tlie Heat of deposit,-, of iat more or le.'S c.onsiderablo. 

i CDUo 

MESIDIC ACID, C„llstv= Cll,Mc (2//'an 
(CDibt 

aci<l intermediate in conijio..ilion beliveei/ nM>ifylenii' acid, 
C„II,„D,„ and triiiiesic mutl, C„ll„<^j, isjtrodueeil hy 1 heniod(-rateil 
actitui of oxidizing ngeuts on mesilylenic. acitl. Jt is .scarcely 
soluble in Avater, more easily in alcohol ami ether, .ami er\slal- 
li/.es in colourle;tH neetlle.-. wliicli melt at (Kitfig and 

.Furlenbaih, Zritn. CJn ,ji. iy. i ; Irelan, r/o. v. 012; Daever, Jo. 


talUzcs in trauHjiarent prifiius, Avhicli melt tit 41^, and dissolve, 
in almost all iirojiortions ill hot alcohol. JHnitrommftjknr, 

rliombic prisms which 
melt at nml disHulve. with moderate, facility in hot alcohol. 
Trinitnmesifiilenr., Cj,lL,(N(W, crystallizes in 

colourless needles Avliich melt at 230'’, ami are only sparingly 
soluhle in lioiling alcohol. ^Inidine, or Anmwnu'siUjknr^ 
C„11,.,N = NHj (C„H„) (C',„//i,A), is jiroduced by boiling the 
motmiiitrii coiiijioimd Avith tin and liydrochloric acid, and, after 
.sejiaratiiig the tin by sulphuretted hydrogen, precipitating the 
ba.se IVoiii the clear solution by the addition of aiiiiuoiiia. It is 
a cfiJoiirles.s oil, Avhich does not solidify at (P, but combine.s Avith 
U'-ids to form crystalline salts; Dinitroinesitylene, treatwl in 
a .‘-iiiiilar manne.r yields McAuVi/b'mw/iVtmMic, C.,Hio(NII,).j, 
This crystallizes in long, slender needles, Avhicli 
melt ;it !)(> , and .‘aiblime without d<;compositioii. It is ea.sily 
soluble ill !il<-ohol, ether, and in Imt Awaler. Me.sitylenc dissolviis 
in fuming sulphuric add, yielding MrsifijlenfKulphnrir fteiJ. By 
evajioraliiig its aqueous solution, tlm free add is obtained us a 
c.olourless crystalline mass. It yields crystalline conipfunids 
AA'ith metals ( Mksityuknic Ac id, E. (.k S.]. (Eittig and Briic.k- 
nor, Ann. Chnn. Vliann. cxlvii. -42 ; Eitlig ami Stiirer, Jo. exlvii. 
1 ; Eittig, Jo. exli. 129 ; and Zeifif. C/icih. iA’. .^>77.) 

M K s ] T YI. F. X 1 c A c: 11), (.'„u,„o, = | 

{Jl< This acid, isomeric Avitb xvlic add, is related 
t.» me.hit.vlene, C,,!!,*, in the same mamier that benzoic acid, 

ten* 

I Cclio toluol, !>i>d is jirepared by boiling incsity- 

hiie with «libit<- iiitii' acid for several hours. It crystallizes in 
mmmclinic. juism.-’, w hii b are only sparingly soluble in Avatei’, 
I but readilA in ahviliul. They molt at HUE and sublime 
I without (hromposition. 'When iiuv-ilylenic, acid is treated Avitli 
j (juick lime, it is resolved inti* carliojiic anhydride and isoxylem*, 
I ami with pola-s.-^ic chromate ami siilphuric add, yiidds (rinu-Jr 
UiriJ 1 Mki.i.itu' Acip, K. S.]. All the salts of mesityleiiic 
acid are more or less soluble in Avater, and most of them are 
crystalline, (liloronu'n'fifh tu'r ((n'J, (J„Ilp(dO.) 
and nilniiiosHi/Iniir nciil, Dj.llo (IK 

are obtained by the action of chlorine ami fuming nitric acid, 
rea]»cctivel\, on mesilylenic acid. They are both crystalline, 
■ aii<l the laltiT yiehl.'. a corref!]iondiiig oinidoinntitjlfrtlir acid, 
! D„M„ (Nllg) D.^ {UitK\JI,, (A7/j,) by the action of reducing 
j agoiit-. [dAY.MKSiTVi.KNh' A('ii»J. (I'itlig, Ann. Chrm. Vharu}. 
c\li. 121) ; Eittig and Bruckner, /ciVa*. ('hem. iv. 493; Kittlg and 
IIog<‘WI'l'tr, Zi ih. Clinit. V. I(i9.j 
I .SlESiTVbol; I'Mi'.srrYUKN'K, K. D. S.|. 

' M ESOXAblD ADD), D,ll.,<), (2//0,(V7j [E. C. vol. v. nd. 

I r>.Ss|, is also fitrmed by the oxidation of amidomalonic ai'id, 
' I';,!!., (Ml.J a ]troduct of the reduction of nitromalonic add. 
j It crystallizes in prisms wlii< h .'irc A’ery <hdi(piosc.cnt,aml is soluble 
I in alcolml. it melts at II'E, and AAdieii treated AA'itli sodium 
! ,'iiualgam in aijueou.'^ solution, takes np ft molecule of hydrogen. 

: .and hecunies converted into tartronic acid. (Ikieycr, zDi». Chnn. 

I Kliorni. cxxxi. 293.) 

I M ETA('A lllH'.S, in aiialomy, that 2 >art of tlm hand Avhidi D 
between the Avi'ist and lingers. 

METALS, in Heraldry [HkuaMUIY, E. ('. vol. iv. col. GG31. 

METAL, DEALERS IN OLD. Whereas the business of 
(h'aling in oM metals allbrd.'<, in the oiduion of the British Par- 
tiameiit, facilities for the disjiosing of stolen goods, therelbre il 
is enacted by the 21 iS: 25 A id. c. 110, that jdaces of such bii.^-i 
J ness may for rea-sonable cause he searched under wairant for 
jiroperty that has been stolen, and if the same be found there, 

[ such dealer, if he do not givm a satisfaetorv account a,s to hoAV he 


iv. 1151.) 

M ESI DINE [Mi:sityi.ksf„ E. ( '. S.l. 

MESITVI/ENE, AhsnijM, (\,H„, = C„H,Me, 

This aromatic liydrocarhon, homologous with cumol (E. (J. 
vol. iii. col. 335), and E. (A S. col, G75)l, avus originally olibiiiied b}-' 
the action of suljibiiric acid on acetone, ami also comstitutes a 
largi* jiortion of the t ract ion of coal-t ar oil distilling between 
lG4'’and 1G7^’, ami of the ]»rodnct olitained oii distilling cam¬ 
phor Avith zincic chhiride. As lioAA’cA'er, tliat pri']>ared by the 
tw’o latter ^irocesses is very dillicult to sejiarate from the ]>s(!iido- 
cunud whicli accompanies it, the first method i.s generally 
employod for the preparation of })ure. inesitylene. Jt is a 
nioidle, rolourles.s fluid, immiscible Avitli AA’ater, ami boiling 
constantly at IGH®. It bums Avitli a smoky llaine, ami when 
Inaitcd Avitli bromine, chlorine, nitric acid, &c., yieliks inimerous 
Utrivatives, MonQiiitrmmtykm'j CbUjiNOj, ci^s- 


hecame ]io.sses.scd of such jU’ojierty, or if it appear that he re¬ 
ceived it having renson to bi lieve that the same was stolen, may 
be summarily convicted and tim'd to the extent of X'S, or ujion a 
.second or any subsequent offence, be sent to prison ivith hard 
hiluiur for three luonth.s, or iirosecuted for such ollenec by 
iiidictini'iit. 

TIic justices may order such deuleris as have been once cou- 
vicbal, to he. registeretl with the. police, and the iicmon so regis 
terod must not remoVe his jdiico of business W'ithont giving 
notice of such change ; he is also liable at any time to have hi--’ 
goods and books e.xainined by the police iiiulcr order of tw o 
justices, and must further conform for the term of three year-^, 
or such longer period ns maybe ordered by the iu-'^ticcs, to the 
regulations luiined by the statute, which are n-s folhnvs :— 
j (1) He shall keep a book or books, fairly xvrilten, and shall 
enter tlierein, according to the Form No. 2 in the Schedule to 
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iliis Act annexed, an account of all such old metals as he may 
from time to lime become ixjssessed of, statin<f in respect of (‘acli 
article the name of the i)erson who ])urc,hiise(l or received tin* 
same, and the time at which, and the name of tin*, person from 
whom he purchased or nx'eived the same, addin*; in the cast* of 
every such last-mentioned ])erson a description of liis business 
and place of abode ; and In; shall also enter in siu-li book or 
l)ooks, according to tin; Form No. 3 in tin*. Scbednle to this Act 
annexed, an account of all such (dd metals as he may from tinn; 
to time sell or dispose of, slating in resju'ct (tf siicli old metals 
the name of tin; ])ersnn In whom he sold or disposed of the 
same, adding a desi iiption of his biisiiu'ss and place of abode ; 
and every such entry in such book or books shall he dee.meil 
and taken, miless the contrary he shown, to have heeu made bv 
or with the authority of the tlealor in old metals to whom sin h 
book or books belong. 

(2) He shall not by himself or any t»ther ])erson purchase oi- 
receive any old metals of any description before llie hour of 
nine in the morning nor alter the hour of si\ in the evening, 
nor shall lie by himself or any other ])ersoii ]»urchase »n- ree;'ive 
old metals of any ih'scripti(Jii fioiu anv j»ers(m apparently 
under the age of sixteen years, nor shall he em]doy any er- ; 
vant or ap])rontice or any other jx-rson iimler the age «»f six- | 
teen years, to ]tnrchase or receive old metals of any description. 

(:i) He shall produce; to any iiisju'ctor or serjeant of ]iolice 
untboriseil as in the last preceding si-clion provith-d, wbeuever 
thereto reepiesteid, the book or ))o(dvs ie(jiiir(;il 1o be as 

aforesaid, and any old metals |•urchased or reeeivid by him 
then in his jjossession ; and such old metals shall be ileemed 
to be; in the jujsse.ssiun of such <leider when they are ]dac.t‘d in 
any Jiouse, outhejiise, yard, gaT'deii, or ]>luce occ-ujued 1»y Jiini, or 
shall liave been reinoveel with liis knowledge and ])ermissit»ii to 
any other place without a hoiiu Julc sale of such old Jiielals 
having been made by him. 

(4) lie shall xvithoiit delay give notice to the ollicer on duly 
at the police station uear^^sl to the jdace where he earries »tn 
business, of any articles then in his po.ssessioii, or which hdiall 
thereafter come intt) his ixjsscssion, answering the description of 
any articles wliich have been stolen, emb»‘/zlcd, or Iraiukilently 
(•btaiiied, of which printed or written iiiformation, conUiining a 
ilescriptiuii of such articles, is given to him by any oflicer of 
police;. 

(5) He shall keen all old metals purehased (tr received by him 
without changing the form in which such articles wesre when so 
]»urchased, or disposing of the same in any way h)r a period of 
forty-eight liours after such article has hecu j)uridiase»l or 
received. 

METAL TRADE. The weight and value of metal smelted 
or extracted in the United Kingdom, hy various metallurgical 
proce.s.scs applied to the ores, are noticed under tin names of the 
several metals, such us (’oitku, Ikon, Lead, Ti.v, Zjnc. K\- 
cliidiiig ores iiiijujrted from other countries, the ores mined .'lud 
raised in the Ujiited Kingdom in IS7I, yieMed the following 
weights and values of metal : 


l*ig Iron 

C'opper 

Tin 

Leiul 

Hilver 

Zinc 

Other metals 


(I,(!27,171> tons 
(;,2N() „ 

„ 

7<>1,49U o/.. 
4,9GG tons 


i:iG,nr.7,947 

475,143 

1,2.51,81.5 

l!H),372 

92,743 

3,1)00 


i:20,179,770 

These ligurcs a})proximate to the truth as jjeurly as the otUcial 
tahlea will })ermit. From and al'te-i’ January 1st, 1873, tin; ren¬ 
dering of accurate returns heeomes compulsory on all mine- 
owners imd smelters, in accordance ^^'ith statutes recently 
pas.sed. 

The exports of English metals in 1871 were tt.s follows 
Iron and steel 3,171,581 tons i;26,MU,13G 

Uoj)per 52G,700 cwts. 2,o77,G3I 

Brass and yellow metal 349,730 „ 1,189,9Gt) 

Lead „ 44,787 tons 8(50,528 

Tin „ 114,311 cwts. 7G2,G99 

Zinc „ 129,431 „ 114,950 

These include nTought and unwrought metals, with the im¬ 
portant exceptions of machinery, telegraphic win*., hanlware, and 
cutlery, which raised the total value to nearly 43,000,0001. The 
imports of foreign metals and metal goods (except bullion), in 
the same year, barely exceeded 8,000,000^. in value. 


METAL 'WORKINO. Experiments on the strength of iron 
and steel have b(*en made by M. Wohler, chief mechanical engin*‘er 
to tie* Scblesiscbc-Markisclie Ibuhvay, in Prussia. He took as 
hia basis the effect ]troduc('d by Hie aUi'iiiate increasing and 
lightening of a load jire.-siiig on the UKJtal [FATlfii'E of 
Mkt\i.s, K. ('. S. col. 071] ; and sought to aseerlain the laws of 
the action, piincipally in tlm cast.' of steel. Tiu* chief result 
at which he arrived was this • that a bai’ or axle is les.s injured 
hy alternate heavy and light pn-^sures than by a lieavy pres¬ 
sure alternating sndd<‘idy with ri;st ; but that alternate com])res- 
sion and tendon, Mich as a railway axle is .subject to when at 
work, i.s lery dedructi\e to the molecular stiiiigth of the iron. 

A mdullomdir, introduced in h'ranci-in IS70, and de.scribed 
in ‘ Engineering,’ is intended to te.st the .strength of nielaks. A 
sample of the metal to be tested is cast inti> an ingot, lulled out 
to a ribbon, and annealed : tin; routine varying according as 
tlu' metal is iron, steel, i-ojiju r, brass, h ad, tin, or zinc. The 
inetallometer is an a])])aiatiis by Avliicb one of Ihesi; ribbons of 
metal can be Ix-nt to and fi o every time an axis revolves ; and the 
niiniber of times recorded by the a])]>avatii,s. wliich this bending 

e. in be eoiilinm'd before breakage, is c,onipared with that of a 
zim- ti‘sl-ribbon, \\hi<‘h bnaks with lOO bendings, 

METALDEllVDK. Tliis iiiudilication, or polyiiieiide i4' 

aldehyde, C,11.,0 = j is obtained when a 

f. \v buFble.s of liydrochloric acid gas or siilphiiron.s anhydride 
are jiassi'd into pure ahbdiyde, coolnl by a freezing mixture, 
'I'lie nielahb'hyde, whicli eiystidli/es out in line neeilles, i.s 
iiiMilulde in water, and only sliglitly soluble in alcolud or etlier. 
When heated to alumt 1 15 in a sealeil tube, it is completely 
reconverted into aldeliyde. 

P,\u.\i,iu;n\DE. On the other hand, when ordinary aldehyde 
is left for a .short lime, at the ordinary temjieratiire, in the 
jdv.sence of a very siiiull <(Uanlily of hydrochloric aciil or sul- 
]»hur(ni.s anhydihle, il. gradually becomes hot, ainl is almo.st 
coni]>h4ely 1 ransfolined into parahlehyde. This eryslallizes out 
on cooling the mi.\llire to () , and may thi n be cullecte.d ami 
purified by di.stillation. At the ordinary temperature It is a 
n.l<)urle.s.s linuid, having an odour reseiiibiing that ot acetal, and 
hoiliiig at 121'; hut at a low teniperatiire ii cryMtallizes in 
hirgi-lran.s]nirent jirisniK, whieli melt at 10'5. Its density at 
15" is (1-998, and it is less H»luble in hot than in cold water. 
Distilled with dilute Hulphuric or hydrochloric acid, it is rccoii' 
\ert.ed into ordinary aldehyde. 

It is highly prohahle that the other niodiiications of alde.hydn 
suppo.sed to 1 ‘xist are me.rely mixtures of the uhove described 
eom]»oiind.s. (Kekule aiiil Ziiicke, Ann. (hcin. PlKinn. dxii. 
125.) 

MEl’AIdJU ETIUDES, Alnclr dhuh‘, ZnC’JI,,, = ZnEt^, 
ur Zn (('sll.,)^ '«//],))• Thi.-i i.s tin- must iinportaiil mid 

best known member of this group of orgaiio-melallic bodies, 
most of wliicli ljuve been already noticed [E. C, vul, vi. col, 
iI8j. it i.s readily ]>reparod by lieating jaTlecily dry ethylic 
iudiile diluted with ether, in a cloee.d vessel, with metallic zinc, 
and di.slilling the re.sulting product. Zineic etliide i.s a trans- 
jiarent, colourle.s.s, mobile liijuid, which boils at JIH’'. In con¬ 
tact with the ail', it gives off dense fumes, .and iiuickl}'' ignitea, 
buniing with a bright, green-edged llamc, and evolving copious 
fumes of zincic oxide IE. (J. vul. vi. col. 124j. 

METALLIC’ TINKLINCI, a sound heard in the chest, on 
applying the sletho.scojie, in caae.s in wliieh a cavity <;ommu- 
iiicating with the air ])assageB, contains both air and iluid. The 
dropping of the iluid sound.s like the falling of a pin into a cup, 
or like the Hound made hy blowing aci'i)s.s the inoiitli of a 
l.iottle. 

METAMORPIIINE, a base contained in opium. It crystal- 
li/.(;.s in stellate groujis of colourless jirisms, wliicli are abuu.st 
insoluble, in ether, only slightly soluble, in water and in cold 
alcohol, but readily soluble in hot alcohol, (d. (?. AVittstciii, 
Arch. J'luirm. (2| cr. 141.) 

METATARSUS, that jiart of the foot which i.s the counter¬ 
part of the mdacarpii.^ in the. hand. [Metacaujm's, E. C. S.] 

METEORIC ASTRONOMY, 'riie recent researches on 
meteoi-a have led to some very rcinarkalde concliisiona. It hu.s 
been established beyond all doubt that meteors are cosmical 
bodies traversing sjiaci; in obediiuicc to the law of gravitation. 
They have accordingly been brought within tlie domain of astro¬ 
nomy, and the researches relating to tlicm uo5V form an inte¬ 
resting bnmch of that great scitiucc. 

The recortls of lii.story cimtaiu accounts of groat meteoric 
showers whicli have happened from time to time, but which, at 
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thf. time* of tlifir (K^cnn-cncr did not attract ^onoral attention. 
Quete.let first ivniarivcd tliat inetenrs ajijiear every year more 
abundantly tliaii usual altoiil the middle ol Auf^ust, or a little, ear¬ 
lier. They "enerally amxMT- in increasin;^ numbers jdxuit the 
Cth of tin; month, the disjdiiy attiiinin;^ its maximum about the 
Joth, and iijially <(‘asim 4 about the i:Jtii of the mmitb. Wla-n 
their courses an; triua'd liaek they all sta-m to issue frum a ^joiut 
ill tla; <'on,stelhition Ri-rseus whose ri,Ldi1 ascension is -14 , and 
tlecliiiutiou o(*'. IjuL tin- most inteixslimj meteoiic shower i.s 
the one, a di.s]*Iiiy of which wa. witnessed throughout Kiiro).e 
on the evi'iiin;,' of November i:ith—Nth, IMUJ. Humboldt 
refers to a di^])lay of the same shower which oc.»-unc«l oii the 
lifth of Novemher, and which was \vitiic.-.-cd by him.wlf 

and his (;om])auiou l’on]»land, in South America. The ]thcno- 
menon is thus described by hiia : Fnaii half-|ia.-t tw<t the 

most extraordinary luminous nu leors were sce.n towards tin* ead. 
They filled a .sjuice in tljc sky eAlcurlim^ from the true e;i-i .40' 
towards the north and soutii. M. |*.oii)»lan'l that from 

the beoiiuiino of the Jiheiiomeuon llieic wa-. not a ;jtaci‘ in the 
firmament e()ual in extent to three (liaiaetei,-. of tlu* moon that 
was not filled at eviuy instant with tiidialls and .diootino stair.” 
Maffiiilicent display.s of mcteois about the same time in Novem¬ 
ber were witnes,sed in thiounhoat iCurti[>e, and in Ihi-fol- 

lowiiif^f year oV(!r the continent of .North America. Full ac¬ 
counts of the various eiirumstiincespiesentcd )»y the ])henomenon 
on the last occasion hav<‘ ht*en ]iu)))ish<‘<l by 4'winim'and Olm 
stead. It was r<*markod as the. result ol’ ob-scrvations of this 
disjilay, that the meb’ors all seemed to emanale Irom a deleinii- 
nate jxtsition in the celestial sphen' xvhich very m-arls cr>iu- 
cide<l with the ]iosition of the star (lanima Reoni.-. Rrolc.-.^or 
Newton, of Vale Clollei'e, ('oiinecticiil, having,' in\<-ti''atcd the 
early Idstoiy of tliis meteoiic di.spljiy, found undoiilitcd traces of 
it iH'achiiio as far hack as the year a.o. Similar imlications 
of it were discovered by him a.^ bavin- manifested themsclve.-. in 
the years <j;{l, 0.44, 1(K»L>, JJdl, |‘2(i:f, |.4(;(:, ir.;}.4, In 

this way he xvas led to the eonclusion that the occurrence of the 
shower was eharacleris(‘<l by a cy<'lc of ,'{.■![ y<>ars, and lu- javdi< t( <l 
that a similar recurrence of tlic iiheiionn iion xvouM lie wilnc.-M <l 
on the 14th—-14th of November, ISCCi. The next <|uesli..n tliat 
offered itself to I'rofessor Niwvton wa;j tliis, how to account for 
llie jiei’iodic recurrence, of the shower. Rive dilfcreiit theories 
jiresented them,selves to him. The ohservations of the showers 
mioht he satislied by HU]t]iosinj; the meteors to revolve rouiul the 
sun in a nearly circular orhit, descrihiiif.,^ in one year two rexo- 
lutions l>lus ;,Vav„ dv two revolutions niiiius ; or apain, one 
revolution plu-s.’^.^,^, or one revolution minus; or finally. 
of a revolution ; and he ]iointed (uit a criterion which wouh! 
enabh: irstrononiers to di-ciih- which of tho.se Jive orliils was the 
true orbit of the meteors. 11«> had found by an examination of 
the recorded aecounts of the .duover.s in former \eais that the 
iiiterHectiou of the meteoric stream with the eclijitic is not fixed, 
but liuH a yearly ]uo‘rn!ssive motion of I minute 12 seconds rela¬ 
tive to the mean jdacc of the e([uiiio.\. I’art «.f thi- is »lue to j»re- 
ceHsioii; the nanaimlcr iiiusi la* considered a.s arisiiij.' from a |>ro- 
j'resBivc motion of the male of the meteors. Now Rrofessor 
Newton remarked that this movement oflhe node of tin* MctiMuic 
.Stream was altrilailuble to the elfccls of jrlanetarv perlnrbalion, 
and as the calcnlaleil amount of ])erturhalion Avould he diilerent 
ujion each of the five dill'ercnt sujijiositions rvith resjicci to the 
orbit, lie added that the orbit Avliieb ojivc a xalue of the motion 
of the node agreeing with the observed motion Avonld rcjurseiit 
ibe true orbit. The iiredietion of Rrole.^sor Newton with regard 
to the. occurrence ol this memorable shoAver, avus biillianlly 
verified by the idienunieiioii of Novi'mlun’ 14—14, IHtiC., Avhicii 
Avas seen very generally throughout J{Iuro]>e. Tt a]i])ears to have 
attained its maximum at 1 hour 1.0 min, on tlie morning of llie 
14th. As many as 8,(KKt meteors Averi; eoiinted at the. Royal 
(R)Servatory, (freeiiAvich, betiveeii midnight and four o'clock. 
The totality of the ohservations agrei d iii assigning ns the ])osi- 
tion ill the he.aveiis from Avliich the meteors diverged tlie- jxiint 
of the celestial spluue liaviiig for its loiigitmle 140”, and its lati¬ 
tude 9“ ht)'. A splendid disjday of the sumeslioAver AA'as Avitiiessed 
in America in N oA^eniber oi the folloAving year. In 1808 another 
display of the phenomenon Avas Avitnessed partially both in 
Europe and America. On this occasion the number of mete.ors 
wa.s comparatively small, and it is clear that, there Avill not occur 
another abundant disjday until toward.s the clo.se of tin* cycle of 
33i years. It has been established by calculation that of the 
five orbits which Professor NcAVton slioAved Avere all cajuiblo of 
uxplaiiiing the periodicity of the jihcnomenoTi, the true orbit ia 
tin ellipse of great eccentricity in Avliich the nicteoi’s effect a 


compl(;tft revolution in 3.3^ years. The discovery of this impor¬ 
tant fact i.s due to Professor Adam.s, who exi'cuted siicce.ssfully 
the arduous task of calculating the motion of the node upon each 
of the fiA’e .siipjiositions, and found tliat the ellij»se of 3.3^ years 
alom* gave .a result agreeing Avith tlic observed motion of tlie node. 
The appearanci- of the slmwer in Iaa’o or three, consecutive, years 
is acciiimted for by .sujipnsing tlic. Meteoric Stream to occupy a 
coii.'^idcrabh* leiigtli upon its mbit. In the ease of the August 
metcor.s, which occur ]>rctty uniformly in each successive, year, 
the Jin-tcor.s may he suj*]ioM‘t| to extend in a uniform .stream 
along the i‘iilire coiilour of the orbit. 

In I.MJ7, Sc.hiajiarelli, an Italian astronomer, made the. remark¬ 
able ili.M*o\a.-ry that theeiemcnt< of the August shoAver of meteors 
agii‘e<l with lho.se of the third eoiiiet of 18(52, Shortly after¬ 
wards a similar relationship was remarked simultaneously by 
Schiiijiarelli ami Profe>.sor Peter.'^, of Altoiia, betAveeii the oibit 
of the No\'ember imdeoi'^ and the orbit oJ“ the lirst comet of 


I.sik;. 'fhe closeness (if |h(‘ l■c■^cmblance will be seen from the 

following coiiijiarisoii of the 

comet, and the meteors in each 

case : - 




Mclcsrs Ilf 

('l)lllCt III, 


lOlh August. 

IS(i2. 

Piissayc of till' Pciiliclion 

.July 24,(52 

Aiigu.st 22, 9 

Roii^iliidc of tile Pcriliclion 

.34.3" 48' 

444" 4P 

Rongilude (tf till* A.wcnding 

Node 148 1(5 

147 27 

Incliiiiilioii . 

(5:i 3 

(5(5 2.') 

PcrilM-lioii (li.-ituiicc . 

0* 9(543 

0- 9(52(5 

'I'imc ol Revolution 


124-4 \rs. 

Alolioii .... 

. llclrogradc. 

Retrograde. 


Jdi'fcuric Sliuvvc'r i 

f t'llllict f.. 


Nov. i:j-14, isfii; 

l.s()r). 

I’.i.s.sMgc of the Pi rilielimi 

Nov., l(i-()!)2 

Jan., 11 '1(50 

Jjojigilndc oflhe Perihelion 

:>('/ 

(50' 28'0' 

Roiigitnde of the Ascending 

Node 241 2S-2 

241 2(5’1 

Inclination 

17 4-P.') 

17 Rs-1 

Perihelion Di'-talice , 

<»■ 9874 

0* !)7(Sr) 

I'lcceiiti icily 

(I- 9(14(5 

0- 9(».')4 

jMcan Distance 

!()• 410 

10- 421 

Revolution , 

. ;{;j-2.“i yr.s. 

.34*17(1 yrs. 

Alolion 

. Retrograde. 

Retrograde. 


The agreement in both tlu* eases above ipioted .sugge.sts ibe 
existence of a close allinity bi^twis n comets and meteors, or rather 
favours the sujiposilioii of the two ehiss(*s of hodie.s being ]iby- 
sic.idly identical. Under such (‘iiviim.stances tlio.se comets known 
as tele.seo]»i<-., AV'liicli pr<‘-.(;nt simply a round nehuloiis aspect 
without any A’eBiigi' of a luil, may bi- reg;irded as a congeries of 
meteoric budic.'-. It mu.'.l be admitted, lioAvcAa-r, that the .same 
theory givi‘s no satisfaclnry act cuint of the tail in the ca.se of a 
comet exhibiting .''iicli an a]»j»eiidagi'. 

\\\‘ have noAv to refer to another remarkable eon fin nation which 
has been rcci-ntly lent to the Iheoiy of c.omets and meteors being 
identical bodies. On the eA'ening of tin* 27th November, 1872, 
a meteoric .diower ol great brilliancv Avas oh.served ihronghout 
the \arioii.s couiilries of Enro]n*. The weather doiis not seem to 
have been generally favourabb* in the, J’.ritish Ish-s for the ol>- 
MTvalion of the jt'hmiomenon, the. OliMnwalory of the (Jlasgow 
University having been tlu' only jniblic establisbnu'nt of the 
kind where it. Ava.s seen ; but it was Avitne,s,sed by Profe.s,sor 
Jler.-.eliel at. Ni‘Avea.slle-U]t(>n-'ryiK‘, Air. Rowe, at Nottingham, 
and several olln-r junsons thnuigliout Faighuid. In (Jermany, 
Italy, and several other countries ini the Continent, it was very 
^•^tensively observed. Tliis meteoric sliower is interesting from 
the fact of its having been jiredicted by 1 )r. Wei.ss, of Vienna, Avlm 
found that a meteoric shoAver was si'en on several occasions on the 
(•111 or 7tU of Dee., and discovered a clo.se allinily hetw'een the jiosi- 
tioii of its radiant yioinl and the c.orrc.s]Minding jioiiit indicated by 
Riela’s Comet,suj»fi<*King the latter tocoii.sist of a cloud of metcor.s. 
Thisi’omet Avas lirst discovered to revolve in an idlijitic orbit in 
the year 182(5; but a .subseipicut examination of recorded obser- 
vatioms shoAved that it bud been seen on Bc'veral former occaHion.s, 
the earlic.st, boAvevi*r, not ascending farther back than 1772. 
The results of cidculatiou sliewi'd that the. orbit of this comet 
ajijuoaclied very close to the. earth’.s orbit, and it avub jioinlcd 
out that if the earth and conud .should hajijien to he revolving at 
the Kamo time in the, region of neare.st ajiproach, a collision of 
the tAvo bodies might jirohahly be the. result. Previous to the 
comet’s jiassage of the penhelion in 1832, it was suspected that 
.such a contingency might he realised on tliat occasion, and much 
alarm was in coiiseijnence excited throughout Europe among the 
less mtelligent classes of society. The results of strict calcula- 
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tioii siioweu iimt au Rucii ai»pii‘lii.]iMons wciv ground less, uie 
earth having traversed the dangerous region a'month earlier 
than the comet. It is luLon ii that this eonul has not ])een seen 
since its passage, of the jierihelion in A singular eiiriim- 

stance. occurred on ilu; occasion id’ it.s return to the ]»erihelion in 
lh45—1>, the Jii'ad having been ol>,seia’ed to separate into two 
fragment which continued to travel a]Kui during the whole 
]>erio(l of tlie visibility ol’ tie' coiuid. In lSr):J tin* two frag- 
inent.s wen; again seen, but one of tlii'in was so faint as to be 
almost ini]»eree]itible even in llic jiowerful e<pialorial «d' the 
I’alkowa Observatory, ^i'lie enniel. oiiglit to b.-ive n-tiirneil to 
tlie perilielion in the autninn of lh7-, but a.s in l.sblOmd IStJt; 
it failed to res})ond to tbe caleiilalion.s of the ahtronoiiu-r. It 
has been conjeeluivtl that tbe nietcorie sboweis of J )ei•ember T, 
may have a coiineetion with this comet in the same way as the 
great inete(»ric sliower (d‘ Novenibci- Kt ] i, lias be» n d«‘iiion- 
strated to follow in tli(‘ wake id'tin- lirst eoind of isiit;. hr. 
Weiss, (jf Vienna, adojited tbi.s view of the siil'jci t, and suggested 
the desirability (d‘ a ean fiil waleli for nietenrs towanU the close 
id'Koveiulier, l,S7iJ, and the bc-iimiiig ol the lollowing niontb. 
Tbi.s idea Im.s been brilliant 1\ realiseil by the great nieleorie 
shower of Novennber iJ7, 1S7:^. At the (d.-isgow Oh-ervatciy, 
where the ]dienonuinon was observed niidei e\eeplionally la\om- 
able circunistanees, till* imniber of nieteor^ mnnled 1 >\ one«>b- 
server from r).;5() ]).m. till II. 0 :. ]i.ni., ainouiited to ln..^ 7 : 5 . 'I'lie 
j'csnlt.s of tbe (disio’vations of t be meteor pulh.s .seemed to indicate 
that tbe radiant ]»oint was .-itualed about midway between 7 
/Vndronieda* and .M Amlronieihe. 'J'his would make it l<> be in 
right a.set*n.sion 2 (iand North ileclinalion 11 .N«»w this p(i..i- 
tion agrees very elo.sciy with the po.dtien dediiee.l fium the mbit 
id'lliela’s comet. It would seem, therelore, that Uiela'.-eoniel i- 
110 other than ]iart and jiarcel of a naleor*eloiid Ir.iver.'.ing the 
same region (d‘ sjmee. This eojielii-imi may he .said to In- est;i- 
hlished biyond all dmiht hy a cireiim.stanee whieli oceurred 
shortly alter the met.eoric shower ol' November :i7. I'rol'es.Mtr 
Klinkerfiie.s, id' Gottingun, telegrajdied to .Mi-, rogson, the 
Government Astronomer of ]\Iadi‘as, iiihirmiiig him that ‘Itiela’s 
comet had touelied earth,’and siiggt s(ijjn 1 ,, jiini j,, searchihe 
heavens near 0 (lent ail ri. Mr. I’ogson oldaira-d two l'.i\ourable j 
nights of idiservation, and succeeding mi t...th night-, in deter 
milling the ])ositiouof a cometic object in the immediate vicinity ' 
of the pbici> indicated li\ the ealenlations of I’rol'e.ssor Klinker- 
fiie.s. We Jiave Itent another ca.sc emilirmat<'rv <d tla- close ri'l.i- 
tiun which e.visls between cm nets and meteor;-. 

it has been ascertained b\ a cau ful oltsi rvation id' tbe ]»atlis 
id'meteors that tliey generally emanate from <letermin.it<- jioinls 
in the eele.stial sphiu'c. A great iiiimher of sucli radi.inl^ have 
lieen determined hy the labmii;: of lleis, I’rid'exsm- Ale.vaiider 
1 ler.schel, (Jreg, and others, who have devoted spet ial altenlimi 
to this interesting suhjeet., and who have thus eontriluiled 
lai-gely to the results recently ari'ii'ed at in leganl to the mbits 
of meteors and their allinilv with r.miietaiy mbit.-.. IL wmdd 
.seem indeed that there e.xist a .series of elliptical .-tre.-im.s of 
meteors revidving round the sim at. ditl'erent inclinations with 
respect to the jilaiie, id' the earth's orbit, I'ullire idtservations 
earefnlly ])ro.seeiiled eaiiiiot tail to Ic.id to ftirllior important re- 
rults in regard to the relationslii]) of lliis da-' id' bodies to the 
sidar system. 

METEOKltSM, g.iseou^, dislen.''ion of tlic abdomen. An ob¬ 
stinate form of tlatulmice. 

METEOIIOLOGICAE TKLl’dMJ.X I’ll V [Ti;i.i:iniAiMiv, 
Ef.KCTKH’, K. G. vol. viii. eol. 7i) ; l\l iu’kdiioi.oov, K. G. .S|. 

M ETKOllOLOG V [E. G. vol, v. col. In a, .M-iem-e like 

this, in which the nmltijilicity of detailed ob.-i-rvati<<iis and their 
pi’ojier roihiction arc of the liigbest imjtortaiice, it i... to be 
regretted that lliere. is a groat deal id' labour .spent in vain mi 
account of tlie inijierfections in tlie instruments, or in the modes 
of (di.servation. TJie luo.st im])ortant work to he done is the 
more extensive e.stahli.shnieiit of puldic, ob.servatoi io-; in ^daces 
which seem to he best adapted for giving tlie result ^ nei‘e.s.sary 
for ascertaining the general laws of atmospherie jihenomeii.a. 
The selection of such spol,s requires the nio.st cardul con.-idera- 
tion. {Subsidiary to the.se, but Jes,s important, are ob.servatmies 
adapted to ascertaining local cliniatal ]>lienoiiiena. It is also 
requhsite to use correc.t instruments, jueviously conqiared with 
standard iiistruineiit.s. Sidf-reconling instrnm(!nt.s, more espe¬ 
cially those which yield continnou.s lines, are, of e..ssential .service, 
as is proved by tho.se which have already been established. 
Eor example we may refer to the following results furni.shed hy 
O.sler’s anemometer at Devoiiport, witli reference to the two years, 
1841 and 1812. The table summarise.s the meteorological 


eienient.s iliiring the ju'evaleiice id winds ironi Uie ociant, oi 
which the juiints named are tlie centres ;— 
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TJiis table .diow''<, wbat lia-. been more tliaii mice confirmed by 
later obser\.itinii.-i, an intimate relalimi between the various 
elenil'lll.-:. ^I'lie ililegial elleet i-i the lutal IlUlllher of miles 
travelled lu the air in each jiartieiilar diiec,li..n. It will he 
seen that the harmneler is at ils nia.vimuni bet ween the N.AV. 
and N.E., and guidualli fall,, to a minimum with flu* wind at 
S., Iteymid which it again ri-is. 4’he temperature »blh)ws an 
iiiver-.e ordei-. 'I'lie miiiiiiinm is at N. I'h, rising to a maximum 
at S., and then decrea.siiig. 'The rain lorrespoiuls with teiii- 
peiMlniv in its manner id increasing and deciea.-ing. Thi.v inter- 
eoniieeiimi of nieteorologie,ul pheiuiinena is also well hrmight 
out by iiiean.-i of the curves id' diurnal and annual variation. 
.\f I'lymoiitli, lor example, tlie eiirve of mean daily barometric 
, variation pr. .mits a double maximum at 10 a.m. and lo ]).ni. 
'file i urve-. fm-a serie • id' \ ears are u;uiall\ nearly parallel, tbe 
curve for eaeb \e;ii being ;it a difi'erent beigJit. 'J'Jje range of 
variation i-. lictween 'Ol ineli and '02 imli. At 'frevandrum 
tbe ciiixe jue eiil, ihuible maxima and minima at tin; same 
hour:-; but tlie r.iiige i.suver’l ill. 'fbis jieriodicity was lir.st 
idi.served at ('ahult.i toward.-; the eiiil of the last ceiiturv, and 
w.is .Slum al'tei noticed by )luiul»oldl in S, Anici'iea, and ]>y 
other oliserxer;; in \aiion-- iiilertrojdcal loealilie.s. It was first 
(hteeleil hex mid the hopies h_\ .Sir W. .Snoxv Harris, at I’lv- 
nioiilh. 'fJie iiirve is al.-o well niaiked in the Alauritin.s, wlieVe 
it is .--o regal.ir that mu* can generally say ajijmiximately what 
hour it 1 ' by the height of the Ilaiojiji ter. TJie range hen* is 
abmii. •().■) ill. At Itarnaoiil and idlier places in Gmitral Asia 
the barmiielrie curve pre.smil.s hut one maxiniuni and minimum 
daily. .A.s a. general iiile the range, in the curve with double 
inaxinia greatest in the tro]tie,-;, I'rmn xvhieh it diminishes 
toward-; tie* ]toh-;. .Major Geiieral .Saldne ]toiiiteil mit that the 
mdmary baroiiietlie diiiriial euive. conqnises two eurves, vi/.., 
that lormed hy tlu* Weight of dry air, and that formed hyaqueims 
vajimii. 'flu* I'oriner inrve i.- the in\i'r.-.e of the temperalure 
cnrxe; while the lalUi i-. cm in iileiil with It; and a little, iu- 
ve-'tiga1i'>n renders it ileni that both jiressiires are intimalelv 
connedeil xxilli lemperalnre. d'he barometric carve is emu- 
pmimled of two curxe.-, and it is the ab.ence or small develop- 
inenl ol that, due to tin aqnemi.s xapmir wliic.li .simplifies llic 
barmiielrie curves ,it place, where Uie air emilains very little, 
vajimir, Micli as I’.ainamil and othei>'. It liaslieeii found that the 
curve.-, lorined lioni means, whether referring lo diurnal, annual, 
or .secular x'arial ionhave a, < lo.-e re.smiiManee even in ])Iaces 
lar apart, a^, I'm- iii.stance, l.ondon and Jterlin. Even Lmidmi 
and 'j'oroiilo a.giee in the iinmber and order of the princi[»al 
bai'oinetrie maxim.i and minima tlirmiglioul the year. TJie.sL* 
l oiiii idenee- or eorre.s]iondmii'i-.s in tbe jieriodieiliiM at dilfereiit 
]daee.s would mitnr.illy lead ns (o inquire wliellu r exi les cannot 
lie delected. It lia,- b\ some lieeli alleiilpted to be .'-liowii that 
melei.rological pbeiioiiieiia occui’ in eycle.s id' ahont Jlj m* | 1 
xeai-s ; the regnl.iling inllnenco is .itiribiited by some to the 
aetioii ol the iiiooii, which ]ia.s.se.s through all ils changes of 
jiosilion in b'sj, yeai’s ; b\ others to the inlluencc of llic liidts 
ol .shooting slais ; aiiil hy ot!iei-,s again to the, infliieiicn of the 
.solar sjiol,-:, xxhich have a period of ahmit 11 years. 

An important fe;illire ol modern nieteorolog^y is ito jiractiiail 
ajijdie.itimi liy means of the telegrajdi. 'I'lie, idea id' eollecting 
simullaiiemi.s oliservat ions from a iiumher of plaens ; of making 
a I'ureca;! of the ]>robahle weather from such data ; and of .send¬ 
ing slleh foieeii.sis to the ]d.aees e.oneerned by means of the tele- 
grajill, was lir.st publirly started by /.aiilede.schi, in l.SoO; and 
iietiiully attenqded bx liim in IM.hd. Jt xvas practically started in 
Erajice in IS.ol. In Englaml tin* method xvas estaldi.slied in. 
iHtJl and IM(;2; in Austria in ISt)’); and, aiih.seipiently, in 
other countries. 

To\vurd.s the end of l.SffG the fnnctimis of the Metenrologicul 
Department of the Hoard of ^rrade ]ia-;sed into the hands of tlie 
ineteorologiiuil committee of tin: ll iyal .Society. This com¬ 
mittee is nominally suiijimteil by a gu’unt from goveiiimcnt of 
per annum. Tlie w'ork of the committee may be 
grouped under three licudings, viz,, ocean meteorology, tele- 
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graphic leather inforniation, aud land matciorolo'^y of the 
British isles. In ocean nieteoi'olo<'y the committee collects all 
the availulde information it can ; and this chielly consists of 
registers Jte])t l>y naval Jiien witli instruments Avhieli liave been 
properly verified, an<l wliicli are re-examined after eacli long 
voyage, in order to ensure ac.ciirac.y. A large mass of unpublished 
material has thus )>een collected. This information is HU]»])lied 
to jmbJic institutions under C(*rtain conditions, on ])aynient of 
the cost of co])ying. TIk*. eommitlee collects daily hy telegra])h 
the state of the weather at a number of stations round the coast 
and in the interior of the Lritidi isles ; as also from nunu'rous 
places along the W(!st coast, aud in the inleriur of the conLim iit. 
From sfune of the jdaces two reports are n-ceived daily. The 
<laily observations ai(' talcen at H a.ni. (Jreenwich time, and they 
genrrally reach London by !). Jty 10 the data an* disi ussed, 
ami a weather report ])reiiar( d, and coides are sent 1 o souk' ()f 
the afternoon ])a])ers puolislied in Jjondon. Telegrams of the 
state of the Weather, wlum eonsidered of snllicient inipei tanee, are 
transmitted to various seajiorl s lo wliich, when required, warnings 
are issued. Tin* warnings are not fon'casts, but sinijde caulimis 
nceomjmnie.d by jiarliiuihiis as to storms which an* known to t!xisi. 
Special telegrams are also sent out 1 o various ])uMic hodit-s at 
liome and abroad. Jn the coiirsi; of the morning charts of the 
weather are, drawn nj), ])riiitcd, and distribiittsi hy hand and 
])y jiost. In the aftei-nooii the second diiil_\ I'cjtojts are jveeived, 
and these are inc(»rporated witli those of the morning, so as to 
form a complete account of the weatlier of the day, cojiies of 
which are sent to si veral jtajiers lor ^uiMicatioii in tb<-ir isuie of 
the next day. In order to obtain as complete a Knowledge as 
lossible of the met.eoi'idogy ol' the Ihitisli inlands, stalimis ha\e 
i(‘<*n estahlished at Kcw, hhlmoiith, Stonyhnrsl, < llusgow, Aber¬ 
deen, Armagh, ami Valencia, lilted U[t witli iii'-tiunieuls cajiable 
of self-reconling the height of the baidim ter, the tenij»eraliire of 
the wet and dry bulb tlieriiionielers, llie direilion ami velocity 
of the wind, and the rainfall. These records are reproduced and 
piihlished in the form <d‘ <piartir1y weather nports. The 
Jiistrumeiils by wbieh tlii-se results are obtained are iiig<*iiious ; 
some idea may be fonnetl as to the ]irim iples on which they act 
by referring to SEi.t’-UhOisTEiUNi! Jnstiu miints (K. (\ v<d. vii. 
col. 4-10). The publications of the nicUoidlogical (•oiamiltee 
are issued at a clieaji rule, and should he in the hands of e\i iy 
one interested in this young scieiici*. 'Phe last jmhlieatioii, a 
‘ Report of the Rroceedings of the Meteorological t^uiference at 
Leiji/ig,’ gives a good idea of the present condition and 

wants of meteorology. 

METER. For various jiurjioses connected w ith water siijijdy, 
a necessity exists for determining the (piantity supjdied, «u-the 
quantity which jiasses Ihroiigli a receptacle of given capacity 
in a given s]au'e of time. Many foinis <d' water-meter iia\c 
lieeii ilevised for this jiurpOM*. Some of these, recently in- 
trodiiceil, are jdaiined to reduce friction to a miniiiiuni, so 
as to waste neither w'aler nor power. In Payton's meter arc 
two vanes, with peculiaily-curved surface.;, so adju.stid that, 
whatever iheir i»ositioii, they diviile a cylinder into two 
separate chambers, one connected with tin* source of the water, 
tin* oilier with its distribution ; the index of a couiiler er re¬ 
gistering dial is moved by gearing Iroiii the axis of the vanes ; 
and the. curvature of the vanes is so calculated us to mininiLe, 
friction between lliein and the water as 1h(*v n volve. Mr. 
Reid, gas enginei-r, communicated to the Scottish Society t)f 
Arts, in 1H71, a descriidiun of a new' watcr-jiieter, atlajited both 
for low' ]>res.sure and for high [iressure. W'hen for low })re.ssure, 
deiinitc quantities of water How rt*giilarly through ameasiiiiiig 
eh.ambcr, w'orking a register hy the mere weight of water ; w hen 
for high pres.sure, the nieehaiiisiu i.s arranged to he moved hy 
pressure or moim-nlum, not by w'eiglit of water. In a new 
turbine water-meter, di>sciibed before the Institution of Civil 
Engiueei’.s in 1S71, tin' water jiasses from a lower coinjiurlment, 
up through a di.sked straimw, then llirougb obliipie holes in a 
jiJate, and then .strikes against a luibiiie di.'^c ; the di.se rotale.s 
with a velocity determined by the rush of water ; and a regis¬ 
tering apparatus, connected with the disc by a sjdmllc, measures 
the. quantity of water which has llowi-d lliruugh the meter. 

METEiiB are descrihed in E. C. S. col. lliU. 

METHACRYLIC ACID, CJI.O., = | or 

I COi?o’^''This is a secondary acid of 

the acrylic or oleic series, isomeric with crotonic acid, liy the 
action of jdiosphorous trichloridi* on ethylic dimetho.xalate, 
the ethylic salt of mellincrylic acid is obtained, wliich, when 


decomposed by alcoholic potash, and the resulting potasaic salt 
distilleil Avith sulphuric acid, yields the metlmciylic acid as a 
colourle.s.s oil having a .strongly acid reaction. [CitoTONic Ae'ii>, 
E. (’. ,S, col. (174, ami IfiMETiioxALii: Ai.'ID, E. (!. S. col. 700.] 
(Frankland and i)u]»]»a, Jour. Chem. Sor. xxm. LkT) 

METHANE, the name given by llofinaun to marsh gas, or 
mt;thvlic hydride }E. t*. vol. v. col. Oll.J 

MBTIIODE NITMERJQTTE, a name much used by M. Louis, 

ami other French w'riters, to de.signate the use of ligurcs and 
calenlatidu in luedieinc and the allied .sciences. [Ni.;.MEKiCAii 
Me'I'iioI), E. ('. S.] 

METJirb.ME.NE and M KTIlIJbMKJ ALTD. These arc 
brown iinery.sialli/able ciimpounds, ])roduced by the action of 
.sodium on a mixture of methvlie. alcohol and chloroform. (E. 
Hardy, lUilL Snr. ('him. 1H02, p. i21).) 

ME'JTiyLAMINES .ind METH VLAMMONIUMS. These 
are orguinie ba.se.s homologous with the currespomliiig elhyla- 
luines, that is, amimuiia, Nil.,, or ammonium, NH,„ in which 
the hydrogen is wlmllv or i>aitly replaced l>v methyl. 

Mktiiyi.axiixi;, CILN -- Nlljle (.V//((77.,).,). This ba.se 
i.s ]>r<idm--<‘d in iiuineroiis reaetioiis, the most important being— 
I. l!y the ac.lioii of pota.ssie. Iiydrat<‘ on inethylic Lsocyanate. ± 
Ry tlieaetion of nascent, hydrogen on hydrocyanic acid, asAvhen 
giannlaled /inc is iHlded to a .solution containing hydrocyjinic 
m ill and hydrochloric acid ; and li, J>y trealing ehloropicriii, 
(’((NO.j, w'itli iron lilings ami a(>i‘tie. acid, oi- with ferrous siil- 
1 thate and jtotassie, hydrate. At the ordinary teiujteralure, ine- 
tliyliiiiiine is a eoloiirles.s, pungent, inllammablega.s, hut ala few' 
tlegrees below (► ', it eondeii.ses to a mobile liquid. It is the most 
soluble <if all known gases, w'ater dissolving ll.'‘)() limes its 
voliiim* at 12 'd), ami I’onning a strongly alkaline solution having 
the oditiir of the ga.s. 

1>i.mi;tiia i,a.mim:, (!.,11,N ^ NllMe^ (A77 This base, 

]trodu<'ed altuigwitli the iodi<les of other methylammoiiiumR Ity 
the action tif alcobitlic amimtnia on metliylie iodide, is seiiarated 
from them by a proce.ss .similar to that already diisi'.ribed in the 
jirejmration oJ dielliylamine jE. (J. S. eol, Pki]. It i.s a highly 
alkalim; litpiid, very soluble in water, and boiling between 8 '^ 
ami b’. 

Tuimetiiylamine, ('all^N^-NMej 0V(^ 2 ^ 4 ) 3 ). This com¬ 
pound, which «)<-eur.s naturally in herring brine and in many 
(ilher vegetable ami animal ]troduets, is ])repared artificially liy 
distilling tetrametliN l.immonie iodide with putassic liydrate, 
melh)lic alcohol being juodueed at the same time. ‘When jnire, 
it is a mohile alkaline, liquid boiling at nearly tin* same temjiera- 
ture us dimetliyluinim', namely,|l>'. Jt unites readily Avilh acid.s, 
forming eryslailine .salts, 

'rE'i'itAMETiiyLA.Mjm».sir.M, ('Jl,.,N~NMe* Al- 

iliough this eoiiipouml is not known in tin* free .state, its iodide i.s 
leadily jmiduced by treating metliylie iodide with alcoholic, am¬ 
monia. Jt is the jii'incijtal ju-odiiet of the reaction, tlie iodides of 
the other iiietliylaniiiionium.s being formed only in comparatively 
small projiorlion. it can be readily .sejiarated by e.rystalli/aition 
Iroiii the ainiminic iodide Avhie.li acconijiunies it, and is then ob¬ 
tained in eoluurIe.Ms, Hat needle.s luiving the formula NMe^l. 
Jt is in.solulde iu ether, nlmo.st imsuluble in alcoliul, ami only 
.sjiaringly soluble in (add wat(‘r, but easily in liot water. On 
adding an alcoholic sidiition of iodine to a hot solution of the 
iodide, black ery.^als of the jinitaunliflt: NiMiqls are produced. 
A Iriiodultj N’i^Lql^, is also knoAvn ; it crystulli/us in rlionibit; 
plait's, having a deeji violet eidoiir. 

Numerous .sidls of tlu' ba.ses deHcrihed above have been care¬ 
fully examined, and many other nuithyl ha.ses })repared, all id' 
A\liich may he regarded as derived from NH 3 or N H,,. hy the 
.substitution of methyl, Oil.,, for one, or more hydrogen atoms, the 
others being rejdaced liy ethyl, vinyl, amyl, &c. 

(Hofmann, Jour. Uhciii. t^oc. iv. 3t)4 and 3:21 ; v. 288; Welt- 
zien, Alin, ifhem. I'harm. xei. 41 ; xci.v. 1.) 

MJiTHVLATEl) SPIRIT [MEiiivi., Jk U. vol. a'. col. C12]. 
The use of this clieap (bee,ause untaxed) substitute for 8pirii.s of 
wine is extending rapidly, botli as a i’uel for lamps, and as an 
ingredient in a arnishes, lact^uerb, &e. The riquiLsive taste given 
to it hy the methyl jirevenls it iroin being dmiik as an ardent 
siiirit • and on this ground the excise-laws XJcrmit it to enter 
the market duty free. 

METHYLBENZOLS. Tlris is tlie generic name for those 
hydi-ocarboiiH wliich are derived from benzol, CqUo by 

the .‘(ubstitutiou of one or more atoms of hydrogen hy metliyl, 
CII 3 . They are very numerous, and include muthylheiml or 
toluol, Clyll^ssst.gHjMe, tlnee diindhi/lhenzoh or xyhU, 0 ^ 11 ^ 0 = 

; pseudocumol and mesitylene both trimethylbonzols 
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C„Hj,=CflIl 3 Me,,; t>:iramdh]jjhvu-^(tl or ihiroly 
anil hr.rafnctliylbeuriol, Ci^His=GoMefl, a white cryf^hilliue sub- 
Rtance ubtaiiied as a bye prorlui^t wlien triinethyl-phiinylainine 
Is heated to 330’. It melts at 13(5 ’, and boils between 230" and 
21(P [Toluol, Xylols, Mesitylknk, E. C. S. ; I)i;rol, E. C. S. 
(iol. 8031. (Hofiuann, Dnit. Chnn. OVs. Jlrr. v. 720.) 

METIIFLDJ SU LP llOXI OE [Metiivuo Compounds, 
Mcthiflic i>ulphuh’f E. ( 1 . S.]. 

METIlYLCAMPllRENE, C,„n„0 = C'„II,,Me(>, 

a Colourless aromatic li(|uid formeil when a 
mixture of cam]»hreiie and melhylic iodide is treated with 
sodium. It boils at about 230(Schwanert, //a. Clian. 
cxxiii. 208.) 

METIIYLDIACETIC ACID, C,II^(), The 

sodic salt of tins acid is jn-odueed hy the. action ol nietallie 
sodium on metliylic acetiile. The free acid is a colourless lit|uid 
M’hich boils between KiO’ and 170'. On boiliii" an a<(Ui-iiu.s 
solution of its sodic salt, it is resolved into acetone and metliylic 
alcohol, with evolution of caibonic anhydride and sininllaneons 
formation of sodic carbonab'. (Ilrandes, Jnmi.^rhr Zeits. iii. 

METIIYLDITITIONTG ACTD, C11,S(), ty/^.svg. An 
acid jiroduced by the action of sul])huntns anhydride on /.incic 
methide. In the free, state it is a feebly acid li<|nid which 
ijuickly deconi])osi*s. Its salts, as a mb', do not crystallize well. 
(ITobson, JoiiDK Chnn. Snr., 213.) 

METHYLENE, Cll.j, (t This compound has not be<n 

obtained in the free slate, Imt several substances which may be 
sumioscd to contain it, exist, tin* jirincijial of which are - 

Mkthylenk^ Auetatk, 2 t',// 30 ,). This is 

produced b}' the action of meths lenic iodide on ar^^eiitic ac<-tate. 
It is an oily liquid, heavier than water, and having' an aromatic 
taste, (liutlerow, ‘Ann. (Jhein. Phavin.’ c.\i. 242.) 

MKTHYJ.JiM<.’ PitoMiDi;, CHaPr., (f An oily liijuid 

Jiroduced by the action of bromine on the iodide, ,'ind also by 
the action of broniim' on metliylic inoniide. 

Metiiylenu' Oiii.oiniii;, Cil./’1,, is prejiared in a 

Nimihir manner to the bromide by the “action ol <dilorine on 
niethylenic iodide, or on methilii' chloridi' in sunshine. Also 
by treatin',' chloroform ivith zinc du-t and ammonia. It is a I 
colourless mobile ]i([uid, bavin.:; a den-dy of l’3tlo4 at(»,and 
boiliii}' at 4(P. Its odoiu' cdosely re.M'mblcs that of chlondbrin. 
(Piiitlei’ow, ‘ Zeits, Gheni.’ v. 27(5 ; Perkin, ‘ Jour. ('Ikmii. Soc.’ 
.x.xii. 2(50 ; and ‘('hem. News,’ xviii. 10(5.) 

Metiiyleniu loDiDi'., CIb.,!,, This compound i.< 

(ditained from iodoform, either by heatino it by itself, or, better, 
alonj;' with sodic ethylate, or hydriodic acid. It i.s a mol>ilc 
litpiid of a yidlowish c<dour, and .yreat refrac-tivi* jiower. It ha> 
a density of 3*342 at b"', and sididilic.^ at 2' to a mass of .shinint' 
lamiiiio. (Ihitlerow, ‘Ann. (Jieni. Pharin.’ evii. JJ(» ; c.\i. 212 .) 

ItrKTllYI.KNIC Oxide, nin.njnKtlnjInn' ('.dJdb. This 

coinjtouiid is form(‘d by tlie ac.tion of ar;^cntie oxalate or oxide 
on inetliylenii" iodide, and also by the action id' jdnmbic o.xide 
on ineth} lenic acetate. It is a eoloiirless erystallim* substance, 
wliicli Jindts at ir) 2 '*, but be;.;ins t.o sublime at a mncli lower 
temperature. H is insoluble in water, aleidiol, and etber, and 
ap^iears from its jiroperties to be a liouiolo^ue (d ifinxijdlnifnir, 
((''Vbs^b )5 siibslaiu'e jirodueed by tlic aelioii of |•edue.in:^ 
a;^'euts on the bromide of elliylenie oxide. (Lutlerow, ‘Ann. 
(.diem. Plmriii,’ cxi. 212 ; cxx. 2 Dr).) 

MeTIIYI.ENIU SULnillDk.s, The Iiionii.'nijphiifr Cii,s, (('.f/A) 
is obtained on heating' methylenic i-'didc xvith sodic sulphide. 
It is a white iiisidiihle jiow'dcr xvhiih, xvhen hcatcil to is 

converted into lUnictliylnn'r suJphi<l>, (_'..jll,S.^ ^wb- 

fitance cystalliziii^' in ion<' monoilinic prisms, melt in;' at about 
200 °. It is hut spnrin;,'ly siduble, mid ]i(»sm‘ssc.s a jiowerful alli¬ 
aceous odour. (Husemanii, Ann. Chnn. Phann. exxvi. 203.) 

METHYLIC COMPOrNDS. Most of tin; metliylic cum- 
jioumlH have been already described uuder MimiYi- (E. G. vol. v. 
col. Oil). The folloxviii;,', however, are of interest- 

Mettiylic Aldehyde, Formic ahhhiph-, GH^O =- | COTI 

(GaZ/O-jW^). This aldehyde, the Ketone of formic acid, xvas dis¬ 
covered by Hofmann, •who first observed it during the niiperfect 
combustion of metliylic alcohol, when a cuiTeiit of the. A'anmir 
mixed with air xvas cau.sed to pass over a red-hot spiral of plati¬ 
num wire. It is also formed by the destructive distillation of 
calcic formate. At present, the metliylic aldehyde 1ms not been 
isolated in the pure state, but the. jiroiluct of the first-mentioned 
process, consisting of a solution of the aldehyde in metliylic 
alcohol, when treated with sulpliydric acid and hydrochloric 
acid, yields the corresponding sulphur compound, C11,S (GaZ/a^a) 


ill colourless needles. (Ilofmaini, ‘ Proc. Roy. Soc.’ xvi. 150, and 
‘Zeits. (’hem.’ iv. (589. Muldi*r, ‘ Zeits, Cheni.’ iv. 2(55.) 

Methylic Rouide, RG^lIy^BMe., (ZJ^G^ZZ,,), a gaseous com¬ 
pound produceil by the action of zincic methide on ethylic 
liorale. It jiosse.sses a pcculiai* jmngcnt odour, and i.s sjiontane- 
ously inllainmablo, burning with a bright green Hanie. It com¬ 
bines ilirectly with ammonia, forming a Avhite, volatile, crystal¬ 
line eonqiound, nnimonii-liorir-mdhith', NRG,H, 2 '=NH 3 (Rnuij,) 
'Ihis fu.se.s at 5(5’, boihs at litP, and is readily 
.soluble in ether. 

ZllKTUYLiu Gy.vnate, G.,11,N() CK'"Meo (\,X(f), 

jiroiUued hy the action of the gaseous cyanogen chloriile, on 
sodic iiiethylati', is a colourless litjuid, easily decomposed by 
heat. 


^Methyliu Ihocyanate, C.’.j,ll,NG= 


, , is a 


volatile li*iui<l, i.s-omeric with (he cvaiiate, obtained by distilling 
a mixture of jiot.i.'^sic eyanate and mctliylsuljihate. It 1 toils at 
hir, and readily pa.s.sc.s into the polymeric muilificatiun, metliylic 
i.soi\ anil rale. 

Methyi-iu Lsoctanide, Mdhylcurhannnc^ ~ | NMe 

{i\l/^S'). This comjiound, isomeric Avitli metliylic cyanide, 

t cii • 

I prepared in a mannei' similar to etliylic cyaniile, by 

the action of argentic, cyanide on metliylic iodide. It is acolour- 
le-^ mobile litpiid of powerful odour, and boils at 58'. It i.s 
easily oxiilized tometh\lic isocyanate. (^( lautier, ‘ ('oiujit.-Rend.’ 
L\v. 4(ls and fs(i2 ; Ixvi. 1214.) 

IMethyi.iu Sei.enidi:, Se(\,1 l^—Sc'Me,, (8Vis a reddish 
yidlow li<|ni<l, obtained 1»\ ili.-^tilling a mi.xtui'i'of ]iotassic selenide 
and baric melh,\ I-iiljihale. It is heavier Ilian water, very in- 
tlaiiiiiiahle, and j)o.s,se.-.se,^ an exeecdingly disagreeable odour. 

JMetiiyi.iu Sui.iMiiDEs. Tw’o metliylic sulphides liave been 
examinetl, (he tir.-l of which, nirfhyhr prolosn/phidr, SG.j}|,,=. 
SMe., is ]»ie]iarei] by pasdng gaseou.s melbvlic chloride 

into a solution of jiota'-sic suipJiide in metliylic alcoliol, and dis- 
lillingthe mixture. Jt is a mobile', colonrh'ss li([uiil, of di.sigree- 
able alliaceous odour, lioiling at 41 and, like tlie corresjiomling 
etlivlic compoiuitl, unite.'= ri'adily wit.li mercuric chloride, and 
jil.iiiiiic telrachloi'ide. On adiliiig melhylic. suljihide to cidd 
nitric acid it dissolve's Ibrmingtlie' nifrotc of mdhyJxnljihn.riilf^ a 
snb.-lance'cr\slallizing in <'edourle'f-s nodules, which are readily 
soluble' in AvaleT, but le-.-'.s seiiii aleoliol and etlu'r. Wlu'ii treateel 
with b.iric e iirbemate', tlie' nitric acid is re'iiiove'd, h'aving )ndhyl- 
.xnljtliiixit}', G.^ll,,SO —SMe, () (G,Avbie li, in tin* jmre 
.slate-, forms a e-iw.stalline mass, e'a.silv soluble' in wateir, ale-ohol, 
anel etber. It i.s re'e-oiive'rted into nieLh\lic .suljiliidc by the 
ae tieai eif reducing ageiit.s. 

Mdhylir l>ixn/jih><l<\ G.J(G^is j»re]iared in ainanne'r 
.similar to the- prolei.sulphieh', .sulistitutiiig potas.sii' di.siiljdiide for 
the- jereileisuljdiieh'. It i.s a 1 ran.sjiare'iit, e-edemrless liepiiel of groat 
refrae-liiig ]M)wer, and hoiks at about 117'. Like, tliei jiroto- 
siil]diiele', it lias a jie'isisle'iil alliace'ousoehmr, ami isbut sjiaringly 
soluble'in water. On treating the elisulphieh' with iiilrii-. aciil, 
nil fliyhlixn/jthii.i’iilr^ G,^Il, SjjO., ((',i^ obtaiin'd, a e-olonr- 
less oil In'avier Ilian w'ale-r, (Sayt/e-lf,‘.Ann. ('hem. I’harm.’c.vliv. 
1JS, aiiel ‘Zeits, Gliem.’ iv. C!H.) 

]\Iktiivi.ic Telluuidk, Te- (kj l„=To]\Ie.^ (7V./J^ZZJ, is jire- 
]iari-el in a nianm-r .similar tei niethylie' srlenieh', Hiibstituting 
potas'-ie- tellnrieh.; for the' .se leiiidi'. It is a ]iale, yi'llow, mobile, 
lieiiiiel, he-avie-r lliaii watiT, ami in.soluhlt' in it. It boils at 82’, 
and hasaii e-xtre-nudy ]ie‘t-,siste*nt amielisagroealih' alliaci'Oii.s odour. 
Towaiels liahtgi'iis, and with aciel.s, it behaves like a nmlal, form¬ 
ing nniiicreuis e’.onij)ouml,s, nianv of whie-.h are crv.slalliiie. 

MKTll VLSl'Li’lIOXlDE [Mktuylic GoMimuNDS, Mdhylic 
Sulnhiifc, E. (’. S. I 

METllVLURAMINE, ('.,ir,N, ((.',7Z,N,). This has.- is oh- 
tained as an oxalate* by the aeitiem eiif iinTe uric oxide- on ere-atiiie 
or creatinine, the oxalic acid hoiiig sub.seepK'iilly iviimve'd hy 
treating the ]»roelne*,t xvith calcic hydrate'. Jt is a eh'li(|n(!seM>nt, 
rohm]leH.s, crystalline, hoily, which conihiiie'.s re-aelily with aciila 
fonniug cryHbdline salts. (l)e.s,saignc.s, Coini>f. JinuK xxxviii. 
839 ; xli. 1258.) 

METRIG SYSTEM OF AVEIGHTS AND MEASURES 

[Weights and Measures, E. (.'. vol. viii. ced. 82(5j. 

METRITIS (from t^iirpa, the utcnis), inilammation of the 
w'omb. 

METROPOLIS, L(Xb\L MANAGEMENT OF. In 185.5 
the iMirliament intending lei jiroviele for the better local iimiiage*- 
ment of the metropoliH in respect of the sewerage and drainage, 
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and the paving, clpansiiig, lighting, and impiwenientH thereof, 
proceeded to enact that ilic vestries sliould he constituted anew 
on one uniform latio of memhcrB to tin; number of rated hoiise- 
lioldcrs in the jenpeetive parislicis, and to provide for tile due 
(•lection of tlie Haiufi from time to time. I’he lesser purish(?s 
were also combined into districts fur the purpose of joining with 
the larger jiariHlufs and with the corj>oration of the cit y in con¬ 
stituting tlje, J\fetrop«ditiin Board of Woi-ks. 

lVln;n the ])owers, <iuali(ieatioiiH, and diwiualifications, of mem¬ 
bers of the seveivd hodi(!s, vestries, district ho{n-ds, and Metro- 
juditan Board of Works have been determined, by the statute, 
it nroceeds in detail to .'iscertain tin; ]»ower.s of theM*. seveial 
bodies in relation to the streets, drains and oilier works uialer tlie 
same, seweragi* above and under tlieni, and ])nblie cunvenienees, I 
The relative rights and duties of owiu'rs and oemjtieiv of jiM- 
])erfy adjoining public streets as to uudergrouud rcMUiis, vaults, 
leiiees, and the. like, and the e.orrelative ]»ciuer> of the vestries 
to interfere with the same ; tlu; ]ia\ iug, elean.-ing, .'ind eoiitrob 
ling the inanageinent of the juiblic stri-ets ; the reslrielimis on 
companies or others rei|uiring to lueak uj) the street.- ; .'uid the- 
jxnver of ve.strie.s to i-einstale tlie same at llie c.osf of those who 
disturhed them ; are siilijec.ts ol' particular enartnient. 

'J’he Board <»f Works has icsted in il Hk- nifiin servers of the 
metrojxdis, including the r’ily, Avith ]K)wer to make new ones 
and to altei- .and improve the (dd. 'Fhis, known ;is the Main 
Drainage of tin- ^Metropolis, being at lirst tin* side object of 
calling this boa.rd into existence, is i>nrsue.d through a liundp-d 
sections, for the jmrpose. of ]>roviding all the necessary jiowers to 
ciirry these great works into elfect. 

The purification of the, river'J'haiiies being an e.sscnlial ]*art 
of tin* uraiiuige scheme for wbic.b the board existed, was furtlier 
ju’ovided for by the iil vk' 22 N’ict. r. KU. 

'Pile geiiend jiowers of tlie board weie soon after greatly en¬ 
larged by the 25 iV 2(i \'ict. c. 102, so as to enable it to enter 
upon the iniproveiuent id' tlic metro]Mdi.-!, cbietly having the 
juiblic health and facility of inlcjcoiii.se in a icw liy opening 
new streets, and, wherever it Avas nece.ssarv, slopjuiig up old 
rojul.s, widening <dd streets, and ]»a.viiig both mav and old ones, 
embanking tlie Thames, and funiiiug ]iarks in jiarticular dis¬ 
tricts of tile metro]t(dis. 

J\IK;ri?()P()LlTAN BribDTNd ACTS. TbclK^*;. loVi.t, 
c. 122 was passed in l,S55, auil in some .slight debiiks Ava.-' 
amended by the JW and Jld Viet. c. S2. 

'I’be principal .'\ct, as luiglil be su]i]ni.sed, coiisi.sts of rules 
adojiteu by Parliameiit to be ajiplied to the buildiug.s of the 
metro]i(dis iu order to sec.ure tlie public health, :ide(|Uate 
strength (d' structure, ami the jU'evciitioii of coiillagiatioiis. 

A district surveyor is appoiuti-d under tie- .\ct for each of the 
several localities into Avliich the metrojMdis is divided, and 
among his multifarious dutie.s is that of approving of m w build¬ 
ings or alterations whilst they are still in plan, and a.-- tln-A are 
being carried out, and Avlieii compleled ; of examiuiug dangerous 
striic.turc.s Avbicli, from decay or defect, are sujijm.sed to tlin-alen 
the lives (d' the inhabitants and Avaylavers, ami to eondemn tlu-m 
to be thrown down if tliey eannol be kept u]t with safelv. 

The statute further emleaAoiirs to ascertain by plain rules the 
riglits jviid duties ol' adjoiiiiug owners, csperi.dlA when their 
rights meet and their Avishes coiillict in lespcet of jiart.y .struc- 
lure.s. 

MltlTBOBOLlTAN ('(UIMoNS. WImh four millions id' 
Imiuau beings liave been collecti-<l into one uarroAv and, coU"! - 
iiuently, eroAvded sjiac.e, Ave slmuld have a return of tlioM- 
plagues vd’ mediaiA'al times, Avbicb used to desolate AA'alled cities, 
jind tlvence Avitli reueAved vigour t.t invade the o]teu eountrv, 
sweeping doAvn the peoide by thousands suddenly everyAvliere 
in their rajiid course over Buio]ic, unb-.s in and al'oiil siieb a 
]dlice us London care weie taken to maintain and provide opmi 
expanses of green swanl, the lungs o| great eitie.s. 

ItAA'as seen that the cniumims about the neighbourbood of Jjoii- 
don AVere di.sajipeariiig before the demand for agricultural laud and 
open country suitable for buildiug purposes. In IStJC. .‘ui Act, 
the 2!) & .’k) Viet. c. 122, A\'as pas.sed toi the preservation of tlii-se 
commons und for thtdr impriwemcnt. liy a .single sentence the 
Imdosure Commis.sio]i(*r.s were excluded from ail ])o\ver to iu- 
elo.se any commons situated Avitliin the Melro])olitail J’olice 
])istrict. But schemes for the nnmagemeiit, levelling, draining, ' 
and im])rovemont id'tlie.se commons may lie presented to the 
Commi.ssiouor.s for their ai>proA^al. The rights noth <d’ thcliml 
of the manor nnvl of the Ikmimissioners in re.sjwe.t (d‘ tliesc 
commons are ])reHerved, hut. may he jiurchased AA’lieiiever thi.s i.s 
jiecewjary for tlie piihlic j^urpoise's, conlemphitcd hy the Act, and 


, the local authorities are enabled hy a rate to provide for the e.v- 
penae consiKpicnt on the caiTving out ol' the.se purpo.sc8. 

MICA fE. C., Nat. Hist. Div. v(d, iii. col. 8(i8]. Being 
naturally fitted hy its clcaiuige for separation into very thin 
)dates, and being (d)taiiiahle in pieces tAVo or tliree feet in 
diameter, mica i.s useful as a snhstituti! for windoAV glass. Some 
v)f tlu! blocks of granite, and mica-slate (iiiarried in Siheriji 
yiedd tilms of mica so Avonderliilly thin ns liarcly to e.xeeed 
•lull... *‘*’”*^ lanterns and for 

optical iiistriimeiits,/IS AVell as for AviiicloAA's ; and ji.s they hear 
the action (d‘ heat belter than ghis.s, they are employed as fire- 
.sen-ens in front of .some kinds of gr/ites and furnace.s. Mica is 
Holm-times used for spectacles. An art called tnicnffraphic has 
been introduced by Hidtliaii.scn, and is ])ractiscd as a mode of 
suloniing .shop-AvindoAA's in I’aiis. films .d' mica are .softened by 
riibhiiig Avitli soap jiml guiu-Avater, /iml designs are impres.sed 
upon tliciii either by transfer or by printing. The designs can 
cither he left traii'.ji.-ircut, or he rendered vijiaipie hy an under 
oatiiig of A'urni.sh or metallic filui. Sonic of the colours, for a 
licightciied (dl'cct, ;ire lixed by a kind of euaiuelling process. 

M ICBOtnill’IIAIjK'S [jj.iKpo'i small, and Jiead), jier.son.s 

Avilh .small heads. This <leformit.y i.s as.sociated with meiit/il 
d. r. cl. It i.s the head .d' uu),s|, idiot.s and of many imhecile.s. 

MlCIlOSCOl'K, BTNOCCLAIl STEHEOStJOBJC. For the 
subject of binocular A i.sioii, avc, refer to Stki/koisoopk, E. O. 
A’ol. vii. col. 82h. its aiiplicjitioii to the microscope, generally 
siipjioM'd to be v)f recent origin, AA'as really made as early as 
]<I77 by IVre Cberubiu id Orleans. Tlie (d)jectof this Capuchin 
friar A\as ‘Do make a microscope to see the siuallc.st (d)ject,s with 
till lAvo e\e.-'conjointly,’’ami the ('H'ects are described as lieiiig 
‘‘cxtr/Kmlinarv ” ami ‘*sui'j>risiug,” doubtle.ss from their being 
.dejeoscopi.-, 'file invention, lioAVever, did md, lake a iierinaiient 
fooling, ami Avas imlei'd forgot leu until SirC. Wheatstone puh- 
li.'-licil Ills de.scriplioii of the slereoscojie. He also saAV tlu* advsin- 
tagfs of applying binocular vision t.il.be, microseojie, .'iml actually 
;)|)plied both t.i Ib.,'.^ iiml to PoAvell to con.struct such an instru- 
iiieul, Practic.il dilliculties arose; but in 1S51 I’r.d'. Riddell, 
of tile I'liite.l Stales of America, contriA'ed a binocular, a de¬ 
scription of Avbicb Avas juiblisbcd iu ISod in ‘Silliiuiin’s .lounial.’ 
A binocular Av/m also construct,e.l liy ]\[. Nacliet, of Baris ; and, 
la.slly, ]\lr. J'. 11. AVciiliam contrived the iirstruiiicnt now in use 
ill Avliich the disaih'iuitages ami iiicouveuicuces of former at- 
tenijits are got, rid of. l-'or a detailed account, of this iinmutiou 
we refer tol.be ‘.lourii/d of the Microscojdcal Society’for 185.1, 
ami later years. Prof. Siiiitli has coutriveil a binocular eye- 
]tiece, Avliereliy stereoscopic elfcct.s arc jU’oiluced Avith a single 
Ito.ly inii i(t.sco]H<, Weiibaiir.s rci|uiriiig two bodies. The bino¬ 
cular give.-! to the objects llic ellccls id' solidity, Avitli iucivased 
pcuelratiiig power or focal diptli, ami tlic.sc great advantages /ire 
obtained Avilb iiiucli Ic.-'S fatigue to tin* observer tbau Avilli the 
monocular microscope. Some iiislrunieut.s are now jiiade bino¬ 
cular, jiml Hot stereo.scopic, the two iui.ages being identical : 
Ibis i.s t.» s.icrilice nearly /ill tlie advantages of the iuA'ention. 

The aitjdicaliou of j.botograjiby to the microsco])e lias made 
iiiucli j.rogress <d‘ late years, and tin’s may be fairly traced in the 
‘ (,>uarterly doiinial of l^Iicroscopical Science.’ 

MIDDIjE AfJE.S. This term, tbougb of uiiiAarsal use, is 
emjdoyed souicwliat loo.sely. Rouglily it may be regarded as 
iucluiliiig a ]uTiod of about a tbousand years, or from tlie 5tli to 
the end of the I5lli century ; or if reckoned by events, aa extend¬ 
ing from the .subversion of llie Itoiiuin euijiire and the, transfer of 
the ini]H-rial dignity from Rome, to (\uistantiiiojde (a.i>. 47<)) to the 
outbreak (d' the Refonu.ition (a.J). 1520). IJallam, in Ins ‘ History 
of the Middle. Ages’ (Introduction, ]i. ia'. & cluij>. ix.), says—“ it 
is not ]»os.sildc to fix accurate limits to the Mivldle Ages ; hut 
though the leu centuries from the 5tli to the 1.5th seem, in a 
gi'iieral point of view', to cou.sl ituie that period, a leas arbitrary 
division Ava-s nece.ssary to remlei' the commemement /ind con- 
clu.'^ion of an historical narrative .sati.sfactory”; and he accord¬ 
ingly makes the ])eriod to extend “ from the invasion of Fr/iiice 
hy (dovis (a.I). dHJ) to that of JSaples hy ('luirles Vlll. (14t)5).'’ 
For bis purpose this might be advi,sable, l)ut for common use 
tliere is little advaiit/ige in any such /irbitrary restriction. The 
term must be accepted lor convenience rather than precision, 
and to understand il as compri.siiig the thousand years from the 
end <d' the 5th to the beginning of the Kith century (500-1.500) 
is, for all ordin.ary purjiosea, sulUcieut. 

MIKADO, or DAIRI, the n.ame given to the “spiritual” 
EmjHirur of Jniiaii. In historical reconls Zh\m.v, or Zin mu, is 
tlie first mentioned, avIio reigned 667 years before the C’hristian 
era. He Ava.-? born in the mountainons country of Fingu, on the 
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west coast of the Booncgo channel, and overran the iskiid with 
his troops, finally settling at Kashararre, near the city of Marre, 
not far from the present capital, a site most convenient for the 
imperial residence, overlooking many important islands and 
ports. For twenty-four centuries relations of the family of 
Zinmu have sat u})on the throne, and during that period the 
palace has been removed to where it now stands at Miako. 
Four })arties to the ])resent time lay claim to tie* throne ; two 
are dormant, having no immediate heir, hut their claims will 
prohuhly he revivi-d in after yttars. These families have royal 
residences with adeipuite revenues, and in case' of the Ihriuie 
being va(‘ant, an emperor is clio.^en from oim or other. Tin* 
throm; of .Jaj)an has been occupied by several female rulers, one 
Si>tifHko(/}i, widow of Sin Ai, was an emjwess, mneli renowned for 
her bravery and zeal ; she lieaded the army herself, ami carrieil 
on a fierce, war with the. (\)r(ians lliroiighout the country. She 
reigned seventy years, ami <lii‘(l at tin' .age of .a hundred. Her .son 
who succeeded her was likewisi* c.e.h-hraled for braviuy. 

Japan, altliuugli niider desiiotic government., adaiowledgiis 
two C(Hitem])orarv rulej's, for beside.-^ the einjieror, who is con- 
siilered, and almost reveienct'd as a. gml, there is tin* Shiogooii 
(or d'ycoon), who is tlie head of the military, and these o-exist- 
ing sovereigns each maintains his individual rights. They are 
both l■es[)ecled and obe\ed hy the subjects. 

When any new code or laile is jtropO'-ed by the Sbiogtxm, it 
must be submitted to the Mikado, and in llie event of their ideas 
m)t coinciding, the em])erur frequently ha- to .altdicate, or the 
Sbiogoou to resign or iterform tlie Ikii-! hint a.- Avell as those 
Avlni took any ])art in bringing it about. 

All (Uiipi'ror rarely iniits bis ]»alac.e, and then in a car, chisely 
screened with ]nunted oamboo blind.-, drawn by bulluck.s, and it 
is comsidered an insult for aij\ one to be ]»ivsent, unless in the 
jiositioii of utter jiro.stratioji. At llie.-s' limes be is a.ccom]iauie<l 
liy his uoldes and the liigli iillicial o| Miako. 

'JMiesi' Hollies ar(‘ called KtHiuhtijK : tin y .sm-ve at the iiuju rial 
rourt, ami reside in tin- impi'rial city. Some of tlumi are di*- 
sceiided from tlie royal line. In the time of the civil wand'the 
sixteenth century, they sullered severe lo.s.- of properly, ».*tc.. but 
those who survived all liardsliip, ami who-c name.; are enrolled 
in the (Jreat J*ook of the (unjiii'e fe(|uivalent. to the Herald Oltiee 
of Kngland\ are divided into dill'ereut claii'^, ami it i.s wry 
rare that any is added to their iimiiliers. 

The juilacc' of the Mikado e.xliiliits no splendour, dillriiiig 
anly from Hie n^sideiice of the.se princes by a roof slightly more 
clewated ami ])aiuLe,d Avhite. It is called Fini tjo shn^ and has 
many entranc(!.s tliroiigli Avbicli ]n rsons of the various ranks 
must make, their (‘gre.s.s and exit. 'Phe throne simjdy consists 
if three fringed mats ])liiced one iijion another, ami upon tliis 
formerly the Mikado had to sit a ceTtain numlxT of bonis daily 
witliont the, slightest movement, as Avhicliever .side he turned 
ir looked for any time, that direction of bis country was con- 
iidered to be threatened with some di'eadliil calamity (siidi as 
ire, eartliijiiake, or xvar, Ikv.) ; but tliis being found almost be¬ 
yond the limits of human endurance, the crown lias been suh- 
ditutud, and most liajipy ell’c'ct.'^; liave rc.-mllcd, as tin* country 
aas since enjoyed jierl'ect peace for years. Hefore the throne 
is a screen which is rarely lifted, us no per-oii is allowed to 
approach its occujiant imle.ss pro.-trate, ivti-eatiiig in the same 
luaniK'r. The enqicn'or’s dress is of rich green silk, of a fixed 
dia]>e and colour; bis uuder-ganuenis A\hite .-ilk, which are 
lever ])ut on more, than ouci-. Hi.- diiiikiiig cups are bndeen 
d'ter each meal, lest they sliould f.vll into the liamls of any 
tihe.r ]iersou, ami there.by he subject, to many nijierstitioii.s. "J’lie 
Vlikado receives from Shiogooii lo,<)(M) koliangs, equal to 70,00(1/., 
as bis yearly revenue, and has lie.sides privati- rc-ouives. His 
.istahlislimeiit consists of about fifty ])ersoiis, some of tlieiii 
aobles, and tlu.'se di.spense liis money and see to hi..- iitfairs. 

Three things from the earlie.st ]ieTiod Aveir. considered e.ssen- 
dal for him xvlio sat upon the throne, Avithout Avliich no einjieror 
-s considered legitimate to this day. An eight cubit ndrror, a 
'rass-shaAong sAVord, and a hall of cry.slal, or seal, calh.'d a 
uiiji. These are supiiosed to have been brought doAvn from 
Jeaven by the great siiirit Tsmu, Avho deseeiideil upon the pro- 
riiice of T.sm(), Avliere there is liuilt and endowed tlie TJinple of 
Fsiiio. Where these emhleiii.s are, there is divine power, and 
roin this originates the idea of the emperor sitting as a god in 
itillness and silence. 

MILIARY FEVER (from milium, a millet-seed), a fever 
diaracteriscd by u rusli on the skin, consisting of a multitude of 
ninute vesicles, containing a transparent watery fluid passing 
jradually to milk white {M. alba) or red (A/, rubra), 

AUTa AND BCI. DIV.—BUr. 


MILITARY ORDERS, certain companies, the member j of 
which were invested by kings or princes with distinctive'. di esses, 
badges, and other outAvard tokens of their dignities, and Avere 
inducted Avitli impres.sivc ccreiiionieji, and bound under solcniii 
oatlis mid obligation.s to defend both Church and State. The 
initiation into these, orders being partly of a religituis character, 
each one Avho entered them addeiT, as it Avere, something to his 
mere siatua milituns and lii.s obligations as a kniglit and under 
Ihis^ aspc(;t military orders may be regarded as having been 
instituted a.-; early as the tiini' ol Coii.-lantine, Avho founded the 
order of the (Jolden Angel of .Indma in A.D. :U*\ Since that time 
the principal military ordei.s in various countries, and the dates of 
their re.spectiv(‘ fonndution,>;, are as folloAvs :—Aragoii—the Order 
of tlie J>les.sed Savimir, a.d. Ills. Arimuiia — St. Jllaise and the 
Blessed Virgin, emu lliio. Austria—St. (leorgy. of Oarinthia, 
1273; the (loldeii Fleeci*, 1421); St. (leorge, 1108; of Tusin, 

I ItJS ; SS. Alaurice and bazaiais, 1572; the ladies’orditr of the 
Slaves of Virtue, 101*2; the. True Cross, lOGS ; St. Rupert, 
J701 ; of Neigh hourly hove, I70S; of Kli/aheth Christina, 1750; 
of Maria 'I'here.sii, 1755 ; of St. Stephen, 1704. Baden—of Fid(>- 
lity, 1751. Bavaria—St. IMichael, 1003 ; St. CJeorge, as defender 
of tile Inniiai ulate (Vmception, 172!) ; the. Lion, 1708 ; of Maxi¬ 
milian .Jo.se}ih, LSOt;. Bohemia—the Red Star, 1217. Ca.sUlh' 
—the Bannerets, 730. Duchy of Ch'ves—of Foots, 1380. Con¬ 
stantinople -St, Sam.soii ol'Coustantiuo])le and of (kiriiitli, 1308. 
Di’umark—the Dainiehrog, 1210 ; the Khqihaiit, 1 174 ; Fidelity, 
1732; iHU'IVei Cnioii, or Merit, 1771. Kiiglaud—the Round 
3'ahle, 510; the Lath, S()5, n-.-instituted, 1300, ri'vived, 1725, 
enlarged, IS 17 ; the Holy Sepulchre, 1177; the Carter, nreu, 
I:MS ; llu‘ J’a.-sioii of Our Loid, 13S(); SS, Michael and (leorge, 
IMS; the Star of India, 1801, eidarged, ISOO. France—St. 
Ilemi, or the Holy Ampulla, 40!) ; of tin*. Cimiiet, 787 ; of St. 
Alhrac, or Aubrac, 112(t; of the Holy Chost of Moutjiellii-r, 
1I!)0; of Faith and IVaiu', 122!); of the Ihoom-pod, 1234; of 
1h<-Lion, 1250; of tlie (Vesceiit, or Ship, 1208; of the Star of 
the Nohh‘ House, 1351 ; of the CoJdeii, or N'ert Shield, or of 
>.iir Laily of the Thistle, 1300 ; ol'tin* Fas.sion of our Lord, 1380 ; 
of the Friiiim* and Corn-ear, I3SI ; of S(. (leorge of llargundy, 
1300; of the Forciipiiie, or Alanlle, 1301 ; of the Cohlen Horse- 
.'-hoe, 1411 ; of St. Mirhael, 1 100 ; of till! Ladies’ Ordei* of the 
Cirdle, I l!)s ; Ilf the Holy Chost, 1578; of Cliristiaii Charity, 
15.s(i; of tin-Yellow Cord, IGOH ; of Our Lady of Mount Carmel, 
and of St. Lazaru.s, Klos ; of the Immaculale Coiice])liou, lOl!); 
if the Heavenly Collar or the Holy Ro.sary, 1045 ; of St. Louis, 
l(;!»3 ; of the Bee, 1705; of the Pavilion, 1717; of Military 
Merit, 1750; of Constane.y, 1770; the National, 1780; the 
Legion of Honour, 1H02. I''riesland—tin* Order of Frieslaml. 
S02. Cermaiiy—the 1 )ragoii Overthrown, 1307; the Creyhouml 
(of the Duchy of Bar), 1410 ; of Chihstian Warfare, 1018 ; of 
tlie Four Emperors, or Hie Cliajiter of Aiic.iimt Nobility, 1708. 
Hainault—of St. Aiithoiiy, 1382. Hessi! Cassid—Military Merit, 
1708 ; of the Lion, 1770. 1 lollaud—of tlui Sea Shell, 12(50; of 

St. Jaim*.s, 1200. Hungary--of the (JroR.s-beare)-, looo. Ireland 
—of St- Patrick, 1783. Italy—of Cur l^ady, or Hie. Merry 

Friars, 1233; of Jesus Christ, 1317 ; of St. Ceorge of Ihiveiiiia, 
1534; of St. Slejihen of 'ruscaiiy, 1501 ; of Jjorelto, 1.587; of 
the Redeemer, lOos ; of .lesu.s ami Mary, lOlG ; id' the Iron 
CroAA'ii, 1S05. Livoiiia-of the Sword-liearer, ll!)7. Naples— 
of the Spur, 1110 ; of the Knob, oi of the Holy Sjiirit, 1352 ; of 
tin*. Reel and Lioness, j3S(; ; nf the (Vi'se.ent, 1118; of the 
Ermine, Util ; of St. Januarins, 1738 ; of St. b'erdinaud, 1800. 
Navarre—of the Oak, 722; of our J/idy of the Lily, 1025. 
Pal(;.stine.—of the Colden Angel (.Iudu*a), 312; St. Lazarus, 
370; of the Martyr.s, 805 (/) ; of St. Catherine of Mount Sinai, 
10(57 ; of the Crusade, i0!)5 ; of St, John of .lerusalem, Rhodes, 
or Malta, 10!)!); of the Holy Sejaiblire, 1103; of SS. Ivosmo 
and Damien, 10*18; of Mouiitjoy, 1180; of the Temple, 1181 ; 
of Mount Sion, 11!)0 ; of SI. (lereon, 1190 ; of Cyiirus, Silem e, 
or the Sword, 1195 ; of SS. John and ThomaH, 1254. Peru—of 
the Auricular Bretlireii, 1575. Poland—of Obrin, or Ohritziri, 
1290; of the White Eagle, 1325 ; of St. Staiilslau.s, 17(5(5. Por¬ 
tugal—of D’Aaus, 1147 ; of St. Michael, 1171 ; of ,St. Jumea of 
tlie Sword, 1295 ; of Jesu.s Chri.st, 1317. J’riia.sia—of Concord 
11(10; of Uenerosiity, 1(5(55; of tlie Black Eagle, or Fidelity, 
1701 ; of the Red Eagle, 1705 ; of M(*rit, 1740. Rome—of St. 
(ieorge, 1492 ; of Our Lady of Bethlehem, 1499 ; of the Lily, 
1546; of St. John Lateran, 15(51. Russia—of St, Andrew, 
1678; of St. Catherine, 1714 ; of St. Alexander Nevski, 1725 ; 
of St. Anne, 1735; of St. (leorge, 1769 ; of St. Vladimir, 1782. 
Savoy^ —of the Annunciation, 1355. Saxony—of the Noble Pas¬ 
sion, or of Querfurt, 170*1; of St. Henry, 1768, Scotland — of 
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the Thistle, or of St. Andrew, 1534. Sicily—of the Star, 1351. 
Silesia—of the Deatli’s Head, 1662. Sweden—of St. Bridget, 
1366 ; of SS. Peter and Paul, 1520; of the Sword, 1525 ; of the 
Saviour, 150J ; of the Lamh of God, 1564 ; of Marie-Eleonorii, 
1032 ; of the Aiunriintli, 1653 ; of the name of Jeflua, 1656 ; of 
Louisji lllrica, oi* of the Fan, 1744 ; of the Pole Star, 1748 ; of 
Wiisa, 1772, Switzerland—of the Bear, 1218. Turkey—of the 
Crescent, 1760. United St.'itcH—of Cinciiinatua, 1783. Ven¬ 
ice!—of the Stocking, 737; of St. Mark, and of the 
Doge, 1502. Wurteinhurg—of the (hund Chaco, 1702; of 
Military Merit, 179!). [Bath, Knushts of the; Chivaluy ; 
CoMMANDEUY ; GaRTEU, ORHKU OF THE ; KnIGIIT, KnIOUT- 
nooT), K. C.; and Commandery, DRA<ioN Overthrown, E. (!. S. ; 
also lielyot^s lltHioiir H Costinurn dts Ordres MoHdstlqiun rcli- 
gieiix ct Militairts; Favvn’s TheiUrc. (('lloam'ur d dv ('hc.rahric ; 
Caxton’s Hooke of the fh'dre of Chm-(ilr>j; Sir H. Micholas’s Jllx- 
iurij of the Orders of Knitihihood tf the Jtrilish Hnijn'rr; Bellz’s 
Memorials of the (Ja.rter. | 

MlLIv-CbOLElt. AVort coolers hiiv(! been in .-lUTessful use 
hy brewers for some years jiast. The ]»rinci)>le lias now lu'en 
applied to cooling milk. TIk! annexed engravings reprr>ent 
Lawrence’s milk cooler, which was tried and highly comnuMiiled 
hy the judges of tin- Jloyal Agricultural Society “f England, at 
Curdin', in July, 1S72. Fig. 1 is a side view, showing the cool¬ 
ing UjijiaratuH aTid moile. of using it. Fig. 2, drawn on a 
huger scale, is a sia lion of a jtoi'lion of the cooling apj>arutus, 
'^riie arrows outside show how the JuilK Hows down «'Ver the 
cooling surface, uial the inaide anows lew the cold water Hows 



Fig. 1.—J..imviicc's Milk CixiUt. Fig. --.Section. 


np to keej) down the teiiijieral.nr f the (Uiiside The watei 
passi's in at the ingress |ii|ie D, and out at the egress j»i]H‘ E. 
The milk ])ails are i-mjilieil into A, and the wa' 
through a. ta]» into tin- hnjipei- oj' tiller of the cooling a]»])aratus, 
whose bottom is jierforaled to lot the milk How <lowii over hoth 
sides of the coohu-. At tlu> holtom the cool milk falls into a 
receiver the hread111 of the upiiaralus, from Avhene.e it. Hows out 
ihroiigh a jtii>e () into tlic vcssid Iieiowg reduced to Tjiairly tlie 
Itmijierature of the water. ('ooleis can he made for any numher 
of milch cows and their milk conletl as fur^l as it is Avitlidrawn, 
edther for throwing uj) cream or for heing eonv«*yod to distant 
niarkots, cheese or hutlei' faeloihs. ’fhe cooler iH-iiig made of 
vulcanized ii’on oi' other suilal'lc iiiclal, is easily kejd (dean with 
a hriisli, 

MILJjBOAlll) [OARjinoARD Manufacture, E. (,'. S. col. 
• 132 ]. 

MILLINERY. Tlu! wamuii and children engaged in the 
milliiii'ry and dressmakiiig trades have heen brought under the 
jiroteetive clause.s of the. Factory and AVorksliop Acts, in regard 
to hours of labour, night wmrk, ventilation of workrooms, iSie.; 
hut it i.s found dilUcult to enforce the ohservama* of the rule.s 
concerning long and late hours of w'urk, esjteciaJly in the 
“ season.” 

Millinery is included wdth liaherthishery, emhroidery, and 
needlework, in the Board of Trade accounts. The exports 
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under these four headings in 1871 had the high value of 
6,628 8181., the largest ever known. The chief jmrcliasers wT;re 
t^e united States (1,304,807/.), Australia (1,326,/20/.), and 
British North America (1,116,238/.) „ 

MILLSTONES f [Grindstones, E. C. S. col. 1192]. En¬ 
deavours are heing made hy many luechaniciaus to ventilate 
com while being ground into Hour hetw’^een two millstone.^ or 
grindstones. Tn BovillV systcun (which has been the sultjecl ol 
many pat<‘nL tiials), a ciirrent of cold air is driven through thi^ 
space! between tin! stones ; the meal .and tin? dusty air ])Uss 
together into a chandler, wdicre an exhaust Ian sc]iarates them 
ainl exjiels the dust. Higg’s millstones, used at some of llu' 
steam Hour milks, are ventilated with dry air, sucked in iroiii 
the outer edges ; the}’ are wider ajiai't than usual, and do not 
crush tin* bran .so nnicli. ’Pye’s mills1one.sliave a double actinn ; 
they hoth revolve, in opposite directions, as a means o| getting 
the'jirocessovenpiickly before the grain heeoiiies heated, provision 
heing made for admitting cool air from h(>neath. It has been 
found Avorth w hile to use small fragments of diamond and other 
very hard gems and stones to reent tin* furrow’s of millstones; 
tin* iragiueiits are lixed on the edge of a small disc rimiiing at 
high sjieed ; the .spindle of the, disc is niountt.'d on a eamiage 
w iiich travels to and fro,and the a]>]iaratusis shifted for each groiij) 
of furrows. Can’s millstones, oi' ratlu'r edge-rnnin'is and a 
bed or jian, are intended for grinding various suhstanees into 
powder. The runners revolve mucli more ia])idly Ilian tin* 
]ian, and are carried inde[)endenlly of it; tin* luessiire of the 
luiiiier,-. on tlie pan may lie varied in any degree liy a sjiriiig 
halaiiee ; the pan eaii he tiinnul over instantly to (aii]ity the 
(dll I ell I.'.. 'I’Ju: larger kinds id' this mill are intended for crnsli- 
iiigore.s, minerals, and stone,and for mixing niortar, imtty, dough, 
Ac. ; the smaller kiinl.^, to he worked hy hand, are intended for 
counter ii.e, in lieu of jieslh* and mortar in grinding drugs, 
spices, Ac. 

MIMOSIS ; AllMOHTS INGTTIETA (from jui^wov, a mimic), 
ill medicine, a group of nervoiiR symjitoiiis iirodiieed hy many 
can.ses of d(*hilit\, rarely in men, often in women. The name 
Mimosis iiif/iiida w'us gi\eii to ithy ‘Marshall Hall,as descriptive 
of the re.4les.sness wliieli iiKciids it, adiled to the tendency to 
assume the features of other, and more serious, di.s(*ases. 

MIND, IINSOFNDN ESS OF. [In.sanjtv, E. (k V(d. iv, col. 

.S.sa. I 

MINEh’AL At.TDS, in ’Toxicology, the snlpliuric, nitric, 
liydrocliloric, and mixecl acids, derived from the mineral king¬ 
dom, ami acting wdieii .swallowed, or otherwise applied to the 
body, as eorronve or highly irritant ]ioison.s. 

]\i IN ES (OOAL) liEO F LA'TloN ACT, 1872. All previous 
legislation is rejiealed. The Act applies to mines of coal, mines 
of slratilied ironstone, niin(*s of shale, and mines ol' (im-clay. 

’The very lir.st ju-ovisioii reminds one of the honoiirahle victory 
of Lord A.diley, now’ Sliafleslmrv, whii li he won against terrihh; 
odds ill till* Hoii.-eof Ooiimioiis in favour of a most de.serving 

No hoy under ten year.s of age, iiiid ' 
age, may he ('iii]>loye(l in these mines. 

Bovs of various ag(*s above ten years an* to he. employed, if at 
all, subject to tile. ]n'ovisions of the Act Avhich regulates the 
hours of labour below ground. A’ery stringent rules are there 
laid down to si'ciire tlie. education of hoys who are employi'.d in 
the mine. 

Women, girls, and luivs under 1(*n ye.ars, ni.ay he (iiujiloyed 
above* ground in connection wnth the mine, hut subject to the 
most rigorous regulations, juescrihed in the Act a.s to the hours 
of labour, the time of the day, ami tlie c.ontinuuns duration. 

1!"a<ie.s. AVages an*, not to he paid to anyone emjiloyed in or 
about, till' mine in a puhlie.-liouse or heer-sliup, or .my ]dace con¬ 
nected tliercAvith. Moreover, jiaymeiit i.s to he hy weight, sub¬ 
ject to any :ign*(‘nieiit us to deduetions for stones aiul the like 
atlecting the haske.t, tnh, or hut.i h, .sent ii]) from the ])it. ’File 
weights used are to he ^alhjee.t to tlie. provisions of the AVeiglils 
and M(!uanre.s Acts (the 5 & 6 AVm. 4, c. 63, and tlie AVeights 
and Measures (Ireland) Act, J862, amended hy the 30 & 31 
A'id. e. 94) ; and thi! pitmen may, at their own costs and 
charges, ajiiioint and maintain a check-weigher, who, in virtue of 
the statute, is to have every opportunity of testing the Avoighls 
when heing taken. 

N'lniibcr of Shafts. No one may law'fully he employed in any 
mine unless every seam thereof heing xvorked he c.onrieded wdth 
at least two sliafts or outlets available for egress and ingress hy 
means of luachiuery, and through a gallery at least 4 feet witle 
and 3 feet high ; otherwise the working of such mine may be 
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etopved by iajunction ; and any agreement with the workmen 
to the contrary is declared by the Acts to be illegal. 

Some exceptions are necessarily made from these provisions 
as to shafts, but they are most rigorously defined in the Act, and 
expressly provided for. 

Oertijicated Managers. No mine may be worked except under 
the supervision of a manager duly certificated by a Iloard of 
ICxaniincrs a})])ointed under the Act, and such manager’s certifi¬ 
cate may be the subject of public investigation afterwards, and 
he cancelled in case of proved unfitness. 

lictnrns, (fr. A yearly return is required of the OAvner or 
manager of every mine of the quantity of miner.ils put out 
during the yi'ar, and of the ordinary numher of hands employed 
tihove and below ground respeef ively. 

Notice must he sent to the inspector of the district of loss (tf 
life or injury by explosion or by any other a'-cident in tin' mine. 

Notice is also required of the o])ening of new shafts or the re¬ 
employment of disused shafts, and of tin* abandonment of sh;dl^, 
and of any change of owner, agent, or maiiagt'r of tin- mine, 

l^Ioreover, Avhat is A’eiy important, any ahamhun d .diafl is re- 
• [uired to he kejtt fenced, subji.'ct to seven' c()ns((pienc<‘s to 
tliose. Avlio are under the duly of atl('n<lin.g to this, ami neglect it. 

1 nKjH'rlors. lus])eetoi's for ])articular districts ma.\ Ik* a]»- 
]ioiuied l)y a Si'.cvetaiy of Sta,le to carry this Act into eHecl. 
^riiey may not themselves be employed, or ]>arlners td' tho>e 
cnqiloyi'd, as land-agents, valuers of mines, or arbitrattu-.^ in any 
tlilfereiiee betAveeii owners, agents, or managers of mines, or 
otherwise in or al'oiit any mine. 

An ins]K'(!tor under this Act has power - 

(1.) To make such examination and im|iiiry as may he neces¬ 
sary to ascertain Avliether the, ]»rovi.sions «)r tliis Acd. relating to 
matters above ground or helow gn uind are comjdied witli in I In¬ 
case of any mine to Avhich this Act applies, 

(±) To enti-r, inspect, and evumine any mine to which ihis 
Act a]>j)lii's, and e\ery j)arl thereof, at all reasonable times, by 
day and nigbt, but so as not to impede or obstrm t the Avorkiiig 
of the said mine. 

(d.) Ti> examine into, and make impiirv respecti 11 . 4 , the slate 
and condition of any mine I 0 Avliieh Ibis Act apjdies, or aij\ 
part ihen'of, ami the ventilation of the mine, and tin- sullieieiicy 
of the special rules for the linie |)riug in fui-ee in tin- mine, and 
all matteis ui- things connected with or relating to the safely of 
the ])ersons cmjdoyed in or about the iiiiuc or an}'mine euuligu- 
ous thereto. 

(4.) To exercise such other jiowers as may be necessai-} for 
earrying this Act int(t effect. 

Tf jji any respect there ap]*ear to be danger in any mine, ami 
the insjiector give notice thereof to the oAvm-r, agent, or ma¬ 
nager of the mine, lA'quiring the same to be remedied, and .siu-h 
notice is neglei-ted and llie remedy not ajiplied, such ]K'rson for 
his negligence incurs se\-er(' ]H'iiaItie-i under the Act. 

('ei-lain jdaiii regulatious ai-e laid down b} the 
Act for tin! pui'puse of securing ihi' etli(-i*-ncy of any impiii-} 
rcsj)cet,ing tlie death of pi-rsuiis acciileubdl} killed in or about 
the mine. 

(Uneral llalcy. ddiese general ruh's are to be ob.served in 
every mine, so far as tiiey are reasonaldy ]>racticable 

(1.) Adeijuate ventilation must be maintained in the mine. 
(2.) if inflaiuinable, gas have been found in tb** mine Avilbin 
twelve months, then once eveiy Iwiaity-foiir hours, or once 
every lAvelve lioiirs, if tAVo sliifls (d’ im-n ai-e eiiqdoxed. a eom- 
petent person a])])ointed for llie juu-jtose , h:dl, l)eli>ie i-<.jmnem-- 
ing work in any part of the mine, impei-t A\dli a salely lamjt 
the roadways leaning there.to, and make a true report thereof, 
and no workman shall go to Avork in siiclr part nnle.s- the same 
and tin* roadways llu'reto are rejuirled .safe. Sm-h report i,s to 
h(! recorded in a hook furtliAvith. (3). If intlammable g:is have 
not been found in the mine Avithin twelve months, snch inspec¬ 
tion is to he once eA'ery tAventy-four liuurs before commencing 
Avork. (4.) Fences are to be placeil across tin* entrance to dis¬ 
used Avorkings. (.^).) Stations are to be aiqminted, beyond 
Avliieli the men are not to advance till the mine or ])art of it is 
ju’omnmced .safe. ((?.) Tlui men aie to he AvithdraAvn from any 


(a.) It shall not he stored in the mine. 

(6.) It shall not he taken into the mine, except in a case or 
canister containing not more than four pounds. 

(c.) A Avorkmaii shall not have in use at one time in any one 
jdaco more than one of .such case.s or canisters. 

(d.) Ill chai^iug holes for blasting, an iron or steel pricker 
shall not he used, and a ])ersoii .shall not have in his possession 
in the mine, underground, any iron or steel pricker, and an iron 
or steel tauqting i-o(i or .stemmer shall not he n.sed for ramming 
cither the. Avadding or the. first part of the tanqnng or stemming 
on the ]>owder. 

(c.) A charge of pOAvdei' Avliich has mis.sed lire .''hall not he 
niminmied. 

(/.) It .shall not he lidveii into (U-he in the ni).«se .dfUi of any 
]»er.-^on in any mine, except in cartriilge ., and snail not he used, 
except in aeeordauce Avilb tlie follnuiug regidalions, during 
lliree niontlis after any inflammable ga . lias Iteen foiiml in any 
snch mim', namely - 

! (I.j A conqtelc'iit ju-r.son, avIio shall i»e apjuiinted for the 
j ]>nr}M»se .'-hall immediately liefoi-e firing llie shot, ex¬ 

amine llu' ]ilaci' Avli(-l-e it is to be used, and the. jilac.e.s 
1 eonlignous tlii'i-eb), and shall not allow the shot to he 

j tired unl(‘s.s he linds it safe to do so, and a .shot shall not 

j be tired exceiil by or under the direction of a compe- 

: lent person Avliosliall be apjioiuled for the ])urpos(‘. 

i2 .1 If the said intlammable ga^ isfued so freely that it 
j showed a blue ea\) on tlu- llanie of the safety lamp, it 

j idial! only be u.-.ed : 

I o'.i l^ilbel- ill tbo e «-ases of stone drifts, stonework, and 
sinking of sbal'ls, in Avliicli the ventilation is so ma¬ 
naged that tlie letiirn air from the -jilace Avhere tlie 
jiowder is ii'-ed pas.ses into the main return air ruurse 
' witlmnl Jtas^ing any ]>lace in actual course of AVork- 

iiig ; or 

A\'Jien the ju-r.-ons ordinarily enqiloyed in the mine are 
out of llie mine, or out of the ])art of tlie mim' Avhere 
it i-- UM'd. 

(II. Wliei-e a mine is divided into sejiarale jiaiiels in such 
maiiii '1 lli.-it each panel lia; an independent, intake and retiirii 
ail \\a\ li-oiu the inain air eoiir.-.e and llie main relnrii aircouivse, 

I the |ij-o\ i.-.ioiis (d llii.. rule witli lespi ct to gunpowder or oilier 
e\plo ivi- iiillamiiiable suli.-taiice sliall a]»pl}’ to eaeh such jianel 
ill like maimer as if il Aveie a sejiarate mine. 

(1).'', (I<>.'., ni.i, (IJ. 1 , ju-oA-ide I'or water and bore-holes, and 
also for man-holes as places of refuge in the galleih's oi' road.s. 
(13.) Disu.seil shafts are to be felired at. tup, and (14.) so all 
.'ball:;, ainl (to , if the .str.ita of a .shaft are not safe, siieli shaft 
i.; to be lined, disused, or .sei-ured. Kules of a much more 
! del.-iiled and pailii ular natiu'e follow in the statute, Avliicli ]iro- 
, \ide.s, moreover, foi- the eslablislimenl and ameiidiiK'nt of sjiecial 
‘ rules ajiplii-abh' to eaib mine in ])arliciilav, and for the duejmb- 
licalioii and ob.servanci-of the same. 

The 7\(-l applies to (Jreal Ihiliiiii and Ireland. 

MIXES (.MKTALldFF.b’orS) JtFdlJLAM’JON ACT, l.s72. 
d’liis Act aiqilies in Jhigjaiid, Si-otland, Ireland, and llie Isle of 
Man, to e\ ery mine to \\ hivli the Coal Mines Regulation Act does 
not a])jily. 

All ]ne.vioiis legislation is repealed. No hoy under twelve 
years of age, ami no wv'inan ov girl of any age, is to he employe.d 
ill any mine below ground. The hours are strictly i»re.sc.rib('.d 
foi- the eiiijdoymeiit ol boys or young men under age iu tlie.se 
mine:. 

Fiiiiilar j»ro\i,-ions to those, fomui in the Coal !Mine,s Ac.t arc 
I eiiaeled a: to the payment of wages, the notice to tin: district 
iiisjieeloi- of lo.-s of life or of injury by accident, of the opening, 
di.'ii-e, or reojieiiiiig of any shaft, or of any clmnge of owne.r, 
agi-nt, or m.-mager ; and abanduiied sdiafls are required to be 
: securel} feiu-cd about at top. 

I IiLspectoj-,-^ are to be a]>]iointed by a Sec.relary of 8tal*‘, Avitli 
j the qualilicatioii.- and none of the. disipialilicaiions mentioned 
I in the tkial Alines Act, on Avhom Aery similar powers are con¬ 
ferred hv this Act. 

I The general rules laid down for ob.servance in these mines 


nuiie or ])art of it iu AA'hic.b there is a prevalence of noxious folloAV iu the Aei'y words of the Coal Alines j\cl, excej>t where 
ga.scs or other dangerous cniwc, and the same is to he examined the minor periloiisne.ss of these mines ri'iideis the extreme, pre- 
Avith propui- ])rec.autioiis and reported on, such report hi'ing eaulion.s requisite iu coal mines unnecessary here. The pre¬ 
recorded in a hook. (7.) In eveiy Avorking Avliere an accunui- cautions as to tlu; use of gunpowder follow' the C'oal Aliues Act 
latiou of exph),sive gas is likely, no light or lamp other Hum a iu (a), (6), (c), (</), and (c), halting Avilh that, 
locked safety lamp mu.«t he alloAved, and cA’-ery lain]) must he Special rules are here also e.vqiecled to be established, and 
examined Avitli a vie.AV to its being locked. (8.) As to gun- arc required therelbre Lobe [UAqierly publLshed, and ever after 
pOAvder— duly observed. 
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MINEVER (old French now a variety 

of the “precious fur” cjinine, from which it differs chiefly in the 
black tufts being smaller. In the middle ages ermine was as¬ 
signed to I'oyalty and the liigher imbility, wliile, by statute 
of 37th Edward III. (13(;3), knights and Indies whose yearly 
incomes exceeded 400 marks, might wear habits lined with 
minever. In the reign of Edward 1. (1285) a “common woman” 
dwelling within the City of London was strictly forbidden to 
“ wear minever on her dress or on her hood,” from M'hich we 
may perhaps infer Jiat it might then be w'orn by a citi/on’s w ife. 
Chaucer (‘Komaunt (jf the Rose/ 227) notes that Avaric(i was— 

“ Fnrrcd M'ith un nieuyverr, 
liut with a I'ui're rouj^h of here.” 

Evidently it was a co.stly and luxurious fur, lait inferior to 
ermine, which conseriuently was ja’eferred for licraMic blaznning. 
fEu.MiNK, E. vol. iii. col. !)40 ; and st-e under furs in 
llEnAJ.nuY, E. (h vol. iv. col. (Kid.) 

.MININC (MlIilTAltV). Tin*art of tltemllitaiy miner i.-ojie 
of the olde.st in tin; system of attacking and defending forlitied 
]>lace.s. Jt w'as tirst used tu hnnow intn tin' walls of fortitied 
places HO as In cut a jiatli intn lliein. 'J'n ellect this, large timher 
erections, sometimes teiined “sow-,” were ]nished forward cai 
wdieels against the-wall to he altae.ked ; this .sheltered the miners 
from tlie missile W(‘U])ons of their o])]»onent.s. A descripliun of 
sucli a “sow” is given in Sir W'aller Scott's ‘ IIi.story of Scot 
land/ as laang used again.st tin- (kislle of Duuhar, and the 
<lefenders of the Castle crushed it by heaving ]iorlions of the 
hattleiiunts on it. The ('ouiitesS of Dunbar gives fair iiolict; in 
the W'ords of the well-kiunvn cuu]>let : 

“ hi'Wiiris Alonlaftoii, 

I’ur fiiiTow sliall tliy sow.” 


When a charge of powder is fired in the ground it blow^s a 
quantity of enitli out, and forms a hole -whicli is termed its 
crater. ‘ The shape of this e.rater is usually suppowal to he a 
frirstum of a cone, and as solid figures are. pi op()rtional to the 
cuhes of their like lines, the comparative eff(',(d,s of mines .are said 
to l)e iwoportional to the cubes of tlu; lines of least resistance. 

A charge of powalcr so tired also produces another elfect below 
the ground, destroying or shattering anything that may be within 
a certain distance of the ceiilre of the charge. This distance is 
termed the Radius of Rn])tur('. A mine, tin; crater of which has 
a diameter equal to the line of least resistance, is termed a “one- 
lined juiiK!if tin-, diameter he equal to twice the line ut lea.st 
resistniice, it is termed a two-lined, or a common mine. If the 
•liameter he larger than this, it is lernied a Globe ol Coin- 
])reH.si()ii, or .surcharged mine. A mine ■which produces no effect 
on the surface is termed a (kimouflet. 

The following are the formula: used hy Military Engineers in 
cah nlating the charges of mines : — 

If L he the line of lea.st resistance, 

C the charge in lbs,, 
r the radius of the crater, 

Jl the radius t)f I'lqitMre —hori/.oiitally, 

R, the rjulius of erU]itiun—vertically :— 

in a common mine . . . C ^ 

,, lie • ((C-L) 

I'ur a globe ol compression ( = 

lor an undercharged mine (' | —^jo ~ ' ” J 

If r < ^ Ji, llieii ihe mine becomes a camouflet. 


Mines ivere often, when excavaletl, tilled with prt/ji.s of limber, 
whicji was well tarred, and set on lire, and as the ]»ru|».s lairned, 
the whole mas.s .settled down leaving a large gaj* or bri'uch 
ilirougli which the assaulting parly could eiitei. IVdro Na- 
vaiTo, a Sjianish ollicer, lirst jqiplied ])owder to niiiies in the 
yi-ar 150(1, and in a, short lime this s.vstem of breaching the 
walls of Ibrtres.ses came into constant use, ami much honour and 
distinction ■was obtained in such warlare. The gradually in¬ 
creased power of artillery, however, lias caused mining opera¬ 
tions not to have llii' same inqiortunce as formerly, althmigh 
still mines are a very useful adjuiiot to the deleucc or attack of 
fortified ]t]aces. 

The cardinal dilfeieiice between mililaiy mining and civil 
mining is Ihiit the former is siqxTiicial and is never carried 
on at any great dejilh, its object is to open up a small 
passage msually to lodge a cliai'ge of jiower ; while civ il mining, i.s 
carried on at gieat de]tths lu hiw the .surface, the oljiM-f being, to 
extract valliable miiiei'als from the gruiiiid. 'flu' mililarv nnm r 
thus generally works in loose earlli, and u.-,er. very heavy charge.- 
of ])owder, for destruction is Ids ol ji*ct ; the ci\il miner work^^ 
in rocks, and uses \ ery'modei’alc! <'harge,s, Ids object being to e.\- 
cavate valuable mimrals. The e.xcavalioiis made hy a militarv 
miner are terim-d great g.illei’ies, which are V/ —(’•'''xfi' : 
common galleries, which are .5'—(J" X 2'; hraiieh g^alleries, 
Avliicli are 4'X2', and shafts, which aiv 4'X-''. 

The sides c»f the gallery oj-shaft lia.A'e to he ra.-ed v\ ith limber to 
previ'iit it falling in and criishiiig tlie. miners ; this is doiu- in 
either of two ways, with frames and .sheeting, or cases ; the latter 
i.s the most expeditioii.s ami best metliod. I’lie c.i.ses are 11" 
wide, ami con.sisl of a ground .sill, a ca]' sill, and two stam-hioiis, 
roughly tenoned together. 

'fhe miner, in .sinking a shaft, lir.-t cuts .-i. rectangular liole. 
large enough to receive the first ca.se, and then ju'oceeiD to 
deepen the shaft, ]tlacing e:use after ca.se. A shaft .should advance 
from one and a half to two feet ]u r hour. AVhen a gallery is miule 
at the. bottom ol the shaft, some of ihe .sides of tlie cuse.s ar»*. re¬ 
moved, and a case placed vertically in the opening, the earth is 
excavated in the required direction, and hoisted up to tlie lop 
by means of a windlass. The men have to Avork on their knees, 
and use a small truck to pull the earth out of the gallery,—a 
gmlleryin an average soil should advance about one and a quarti-r 
feet in an hour, Aldieii the gallery is carried a.s far a.« is requisite 
it is loaded with its charge of powder, and Avhen ready, fired, or, 
as it i.s termed, “ sprung.” Charges of mines are calculated Avith 
reference to Avhat is termed their “line of least re.sistancc.” 

The line of least resistance of a mine is not llic sliortest Avay 
to the surface, but the easie.st course for the explosive action of 
the poAvder to follow. 


In a common mine. . . 1’ 

In a globe of coiu]>re.s.'-i()U It 


^ I' Mild b’, — V 2 

7 i if b) 0 '8-f I, ) 

4 

^ p- -1.) icy + L) V'2 


Tlu'.se expressions ar<' vt'vy siiiqde, ami it re((uisitc tliat they 
.shouhl he carefully used, for llu' nljeet of the military mine is 
usualh to destroy a ])orlion of the euemy'.s Avail. Siqqiose the. 
(h femier.- of a fortress know that ihi' enemy is adAaincing a 
galleiy to blow ill tile eouuler.-carp, llu'V at v.iuee. run a gallery out 
from iiehiiul that wall to meet tin* eueiuv, ami Avheii they hear 
him at Avork they lodge a chargt' of ]>(>v\der and lirt* it, tlieir 
object being to destroy hi,- gallery and bury his miners, ut the 
.'aim- lime lo leave a^ small a crater a.s po.ssihh*, in order that 
the i-nemy may md u-e it for .'■liellei'. lleiici' llie miners of the 
(h fender.- load llieir mine with Just enougli of jiowder to juo- 
duc.e a radius of rujdure .sullieieiit to destroy the enemy s mine, 
and at the .same time to ]ir(Kluce a small crater. 

If the attackers, on the other hand, are de.sirous of destroy¬ 
ing the eiieiiiy’s galleries, tlu-y usually use. very large charges, 
Avliicli giA'e nut only eoii.sulerahle radii of ru])ture, hut also 
]»Tudu<:e large craters, Avliich alfurd hxlgiueiils and shelter for 
tliem Irom the enemy. 

Many rurtre.s.ses have complete systems of countermines, run 
out under the glacis, ]teiiiiaiu*ijtly hiiilt in brick ; these counter¬ 
mines are used in case of an attack to di'struy the enemy’s liatte- 
rie.s. 'J’lic mining ojuT/itions at SeliAV eidnit/ afford an instance 
of Ihe strength a fortress gains from a system of mines, Tlu' 
siege lasted sixty-three days, forty-nine of which Avere enqdoyed 
ill .siibteriaiK'an Avarfare. 

Ill the attack by a.ssault, of tlie breach of a fortified toAVii, the 
Im-aches are invariably mined to be blmvn up, Avhen the head of 
the assaulting eoliimn adA'amc.- U]) the hreacli. This is the rea¬ 
son Avhy those Avho lead such an assault are termed in England 
the “ Forlorn llo^ie,” in France “ Ias Eufans perdus.” 

There. i.s no danger that soldiers dread more than mines ; the 
fact of the danger hi'iiig unseen, ami one that cannot be. grappled 
Avith, .adding mucli to the moral elfect. 

Nuexido.sive that ha.s yet been tried lia.s .shown itself so gootl 
for miiie.'i in earth a.s jiovvder; gun cotton, ami tlie compounds ol 
iiiD’u-glyceriue, hav e sucli a viident action that they .seem to 
IJoAV the earth out like a shot from a giin, without jirudiiciiig 
that mdicaviiig Avhicli is re(|ui.site. In adilition to Avhich, the 
gases left by such siibstaiices, usually carbonic o.vide, are not 
only poisonouB, but finding their Aviiy through the ground int^' 
other galleries are apt to explode. 
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The application of electricity to mines, more especially tlic 
use of frictional and magnetic electricity, lia\'e given miners a 
perfectly saA^ means of firing their charges, and Lave com¬ 
pletely got rid of the old powder hose or sausage, which was 
ahvays dangerops, and dillicult to kei?p from dam]). 

The destruction of buildings, such as revetements of fortresses, 
docks, huildings, bridges, &c., forms a portion of the duties of 
the military miner. The destruction of the walls of a fortress 
can he Lest carriiid out by placing charges of ])owder one-ft)Ui th 
to one-lifth the cul.te of the length of the line of least resislanci' 
hehind each i-oiinterfort, at the hack of the Avail. This arrang<‘- 
ment Avill blow out the Avail c()m]tletely. A similar method Avill 
destroy the Avails of a dock, hut if the lloor is U> bt‘ desli-oycd, 
the charges must he ))laced lieneatli it. For tie* ilestruction of 
a bridge : if there is time a charge is jdaeed in a shaft sunk in 
the spandril, so as to blow out the haunch of the arch aboA'i' the 
springing, and bring it down. lUit the <ij)eralioii is or,-' that 
re(|nires a good deal of care and knowledge uf the maleri.ds. 

Itridges are generally hlown up to cover the n treat of an 
army iliat is retiring, and it is a matter of great jm]K)rtanei- that 
they slionld be fully and coinplelcdy (le^lroyed. 'I’bc Anslrian.') 
atteni2)ted to blow np tlie bridge over the '’I'irino before the 
battle of Magenta, and merely blew c.ut a small jtortion ot the 
springing. The areh settled dOwn on I be piers, and the FiamicIi 
soldiers actually used the bridge Iti jiass b_\. 

The following charge is the oiie generally used for destroying 
a bridge : L- X 1), if !> be the breadth of the bridge. 

When the Fnglish aiiiiy wa.s retreat ing'from JUirgos it hecame 
reipiisite to hl(jw up a bihlge over the Dnenas. Tbe enemy's 
advanced-guard Avas iiushing on very ra]»i<lly ; there aauis no 
time to do more than tear up the j>avemen(, jhwe t\\ o harrcF 
of powder, lOOlbs., on it, and cover them w itli an\ thing that eonld 
he got. \Vlien iiiA'd, the charge brobc' tlie Inhlge down, leaving 
a gap iifteen fei-t Avide. In all such ojieralioiis, Avheii the woik 
has to h(' done at once, and fuihnvs caiimd be allowed, it is 
always better tn err on the safe side and use a -strong charge of 
]ioAvder. 

Wooden bridges can be best destroyed either by fire, or by 
making an augur bole iullie chief limber, filling it Avitb ]toAvder 
and tiring it; this shatters tli(‘ tiuiln'r aiul the wb«»le eoines doAvn. 

Iron bridges can be best attacked at llie]iier; bouse.- and build¬ 
ings can be best, destroye.a by bloAving n|i the pier walls between 
the Avindows, or a ebarge of iJO to do lb. in eaeb of the four 
corners of a large building Avill nsually bring it down. 

Stoekailes, gales of fortresses, (kc,, have often to be hloAvn in, 
as was done at (diuziiee, and also at the ('asbinere gab' at Delhi. 
This is nsually done by a man creepiiiL; nji and idaeing a charge 
of ])owder against tbe gate, lighting tlie fuse, and retiring. In 
former days, a metal ])ol, termed a iielard, Avas lilb-d with 
lowder and screweil on tbe gate and liivd. For many years this 
las been given nj), a siiiijile lealliei’ bag ]>lae.ed again.sf the gale 
or sloi'kade, being Jbund qiiib' as ellieieiit as the former inethoil. 
]()() lbs. of ])owder Avill blow in the strongest gale, or a stockade 
of 14" sipiare timber ; 2<U) lbs. Avill blow in a double stockade. 

Foi’ all such requirements of the military miner eoiiipresse<l 
gnu cotton tired with detonating fuses is nmlonbledly the be-t 
e.Xjilosh'e. ('barges in the ])roportion of one (o two-liftlis of 
]»owder charges, are found t<» be aiiijde, and to give n-snlts 
greater than those given by']iond('r; the fact that gun cotton av ill 
detonate when very dainj), that it is clean, .safe, ami for the 
same results much lighter than ])Owder, render it for all i^nch 
luirposes the most valuable e.\])losive known. iViid there is 
little doubt but that in all future held tqieralions it Avill be alto- 
getlier used for tbi.s juirjio.si', although not well .snitetl for earth 
mines. 

MINING ; MINFUAL STATISTICS. 'I'he Mining Jteeord 
Ohiee, e-stablished in 1840, lias since 1854 jiublished .statistics of 
the year’s ])roducc of lead, cop]»er, tin, and .silver, under the title 
of the‘^fineral Statistics of the United lA.ing<lom,’ the latest 
issue, in 1872, relating to tlu* produce of 1871. Tlie^e statistics, 
lioAvever, could only be obtained through the voluntary aid ol 
mine-owners and coal-owners, and are to be viewed merely u.s 
apjiroximately correct. Rut an ini]woved system coiunieiiced 
on the Ist of .luiuiarv, 1873. By the jirovisions of “ The Coal 
Mines Regulation Act” (1872), and “The Metalliferinis Mines 
Regulation Act’’ (1872), all owiiens, agent.s, or managers of mine.s 
and collierie.s are bound to send to the mining iiis 2 >ectors of the 
several districts accurate accounts of the produce rakse.d in I'uch 
year, in such form as the Home Secretary imiy from time to 
time pre.sci'ibe. Increased accuracy and fulness arc expected 
from this im 2 »roved system. 


The mining and mineral statistics for 1871, in quantities and 
values, were as follow 

Metallic Or a. 


Iron ore 

Nil. (if 
Mines. 

210 

(luantitioa. 
10,338,889 tons 

■Valuofl. 
.£7,070,.572 

CojiyuT ore . . 

122 

97,129 


387,118 

Till ore. 

LF) 

1(5,272 


1,030,834 

Lead ore 

2-D 

93,906 


1,15.5,770 

Zinc ore 

47 

17,73f5 


50,330 

Iron pyrite- . 

33 

01,973 

,, 

04,987 

Silver ore . 

1 

T) 


421 

Arsenic oia‘ 

k; 

4,148 


15,519 

(Jo.s.sans and (Jcbre.s 

:i 

05 >7 


1,390 

Wolfram and Tungslei 

1 

2(1 


228 

Nickel 

1 

-2 

,, 

98 

Pisinuth . 

i 

OT 

„ 

14 

Fluor s] tar , 

2 

.82 


20 

Miingaiie.'.e 

4 

r,,.') ts 


22,9.58 

Cultalt ore . 

1 

3 

„ 

120 

Baryte.s . 

} 

r...5i2 

,, 

3,539 

A'tiii-Mi'liillii' 

Cual .... 2.7(11 > 

Mimnds. 

1 17,3.52,028 Ions 

.£‘35,205,008 

.... 

> 

J,2r).5,0( )0 

„ 

475,000 

Salt . . 

1 

1,.50.5,7 2.5 

, j 

752,802 

Earthy minerals . 

1 

1 


0t)0,0(>0 

Uoprolites . . . 

! 

30,.500 


51,000 


MiiieraF (tbtaim'tl l)v (juanying or by opi'ii cutting, such as 
building sbme-i, ,'^lal<-.' lime, biick carlli, and common clay, are 
not. inc.lndcd : the clays inelndcd in the list are tine or porce¬ 
lain clay, and fin* clay. 'I'lie ores and minerals raised by 
mining ha<l an aggri'gatc A'alve, at the pit’s mouth, of about 
lifly-M'Veii millions sterling. 

'i'lii' ores ;iml I'egulus imjnu'leil IVom foi-eign countries in 1871, 
iin».stly fur smelting in the United Kingdom, were :— 


t'upjH'lure . 
('.tpper regulu.s 

1(5,: 53.5 

ton.s 

£'(532,.5S 1 

30,100 


1,07(5,795 

(luldure 

131 

,, 

25,(528 

Irun ore . 

324,031 

,, 

313,175 

Le.id ure 

2t (,S(i( 1 

,, 

2 .s 2 ,l 11 

IMaiiganese ure 

29,StS2 

,, 

129,122 

Py rite.-. 

1.51,542 

,, 

1,101,217 

Silver ere . 

1 1,97s 


9.5:1,950 

'J'in ore 

.5(52 

„ 

31,707 

Zine. ore . 

29, IIS 

11 

130,(581 

Uiu-nuineiated 

9,(10S 


148,5-48 


Tlio accident.- ill melalliferons mine.s are conqiaratively I’cav 
in Jiumber. Tlio.-e in <‘oal mine.s, in 1871, in tbe United King¬ 
dom, eompri.sed S2ti disaster,s wliieli occ.asioned loss of Hie, the 
lives thm lo.st being ]()7.'» ; there weiv fewer accidents, but 
more live.s 1osl,tl)an in 187tk In 1871 one life Ava.s lost for 
.ibuut evei-y liuiidred thou.saml tons tdcoal raised ; of tlie live.s 
.sK'riliced, abuut oiie-fourth Ava.s owing to explo.sioiis of fire- 
damjt, the lA'.sl being due to fallings of roof, breukagi'. of tackle, 
.sbafl. aecideiiks, tVc. 

MINI N(j BARTNFUSl 11 PS Avithin the Staiineries of Devon 
and ('ornAvail liaA'e generally bi-en comlnelcd on wbat is avcH 
known as the (Just-book i>rineii)le, whereby the pni’-ser is kept 
in fuinls for all the ]>nrpo.se,s of the ]>iirlm‘r.sbip under liia ma- 
nagi'iiient, and lie. i.s not in law the agent ol the partners autlio- 
ri.-ed to make them or any of them liable to third ^'crsons for 
such ]mr]»o.sr.s. 

'i’lie law relating to ihe-e inqiortant })artner.sliii).s ]ia.s been 
revi.sed ami ameinled liy the 32 & 33 \'ieL, c. 1!), so as to deter¬ 
mine deliiiitely the cuiidition.s that miist be observed in order to 
the validity of alterations ^inrjiorling to be introduced Avith the 
general concurrence of the y*.a.rtners : at the same time to confer 
additional powers, and to yauvide also for tbe Avinding up of the 
jturtnersbip.-. 

MINISTER, and MINISTKY, in Latin Minister and Miiiis- 
krium, are respectively the person and the oMice of one Avho 
.serves, attends, or as.sists in the conduct of alfairs generally ; Avho 
yierforms in yierson, or who delegate.s to another to yierfurm, the 
dutie.s of lio.sy)itality ; Avho fulliLs the functions of an agent, in¬ 
strument, or reinescntative. acting hy a derived authority, as, for 
instance, a magistrate or an aiuba.ssailor, or, again, as a celebrant 
or an expounder of divine mysteries. 

The AA’ord Minister, Avhich finds its New Testament equivalents 
in \^nwpy6s, Mkovos, and, less freiyuently, in fiwTjpcTTjs—although 
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these are employed not ((uite indifferently, for the first is gener¬ 
ally used when a ccri*in(»nial, ritual, or siicerdotal function, or an 
act of ])ubli('. service or worshi]) is to he iiulicatexl—is ahsolntely 
conii)relieiisive fff every iil(‘ii of service, witli regard as well to 
the p(‘rson hy wlif)se warrant or coniinis.sion, as to the ]>er8onsor 
thinj(RUpon whom, it is exerc.ise<l. U'lius the angels are dcscrihcd 
as niini.'.lers of (hxl, that do His pleasure (I’salin ciii. 21) ; who 
announce and perforni llis will lliiijughoul liis universal donii- 
jiion ; who execute vengeance on the wicked ; and who, as 
“ ministering s]>irits,” AftTou/) 7 »Ka irvdfiaTu^ undertake, the friemlly 
custody ami guardianship ol' “ them who shall ].>e heiis of salva¬ 
tion.” (llehieWH i. 11.) 

( ihrist Himseir, in the midst of a c.onti*:.'. which lui^^ reference 
to His ollicnal chaiMcler as oni- “ High l‘ii(‘.'-l, \\h»> is set on the 
right hand of the throne of the Maje.''! v in tlie heaveii.s,’’ isde-^ig- 
nated a “niiniKter, ol’ tlie saiic.fuar), and of the true 

talxTiiacle, which the liord ])itc.hed, and jjoI inan." (Hchn-us 
viii. 1, 2.) 

The ministration refen-cd t(t in the <Md 'rcslaniciit is generally 
that of the highest innclioiis nf the jniesthodd in the .s<-iTice of 
the ^rahernacle, or the Teni]ile f lvxdd. .\.\\iii, 1, ;>, -1, its ; Isaiah 
Ixi. h) ; whilst tin' minister, vmitKTnv, ol the Synagogue (Luke 
iv. 20) Wiis an ollicei' appointed to ke< ji the llocdc of the Ijaw, and 
was, aecor<ling to the Kahhins, the same as the angel ol the 
chure.h, or ovei'.^eei'. 

ill tlie ediristian (diiiirh the wmd iniiiister, .'.Generally didicovo%, 
was ajijilied to tlm.^e wlio were ajipointed to jiroelaini and e.v- 
jioiiml the. (hispel, to administer iis ttrdinum’es, lo eomlnct the 
service of (_lod,t.o disjieiise the laws, ami to ]»roinoti' the wellare, 
of the coiniiuinity. Thus, although the wonl fiidiou'ov, deacon 
and, in a less decided sense, its eipiivalent, inini^ler—has sine.e 
acipiiied a ti'chnical limitation, it was regar<led in the eailii'.'l 
agi'S a.s tlie ('.omimm desigmilion of all the go\eriiors and gnidis 
ol‘ the Olnirch, w lietlu'r these Acere ditfereiieed as ordinary or ex 
traordiiiaiw, and clas-ilied se\erally as ajMislles, |»roj»he|s, evan¬ 
gelists, jiastois, or teacher.-, on wlioni devoh cd “ the work of the 
ministry, Stecicoiftu, the edifying of the body of Cliri.^l " i Lph. iv. 
12 ) ; or, again, as iniaiconoi, oNerseei's, sn]H'rintendent.s, hi.-ho]ts ; 
as ’irpfiTfivTcpoi, pre.shytci's, elders ; or, hidKovoi^ deacons. 

d'he word ininisterhas undergone various modilicatioii.- riccoid- 
ing to the. iiccuiiar view s of dilferent t'lirisliaii commnnion.- u|>on 
churcli govcrnnient or other ccch sia.4ieal (jnestioii.s. TlicApo.-- 
tles and their lellow-lahoiirei's were known as Minisleis of the 
Word (Acts vi. 4), IMinisteis of the New d’cslaniciit ami of the 
Spirit (2 ('or. iii. G,i, iSlini.sfers of (lod (2 Coi. vi. •);, Miiii.-ters tif 
righteousnes.s, and of (’lirisl (2 <'or. ,si. to, 2;i; ; ami ohject.ioii 
lias he.en taken in later tiine,^ to the practice of calling inini.-lciN 
hy the nainc of the ]»lac,(‘ or tlie eoiigri'gatioii of which they lia\e 
the Riiirilual charge, on the ground that they are j)roperl\ 
de,scribed a.s iniiiiittfrif of (lod, of Jesus ('lirisl, or olThe Cliiireh 
•which is His bride, hill a.s /;o.s/er,s’of their particular ]tari^hes i 
or iisseinhlii's of the faithful. Aiiiougst the .‘-jiceial uses of the 
term it may he uieulioiied that certain religious onlei.s call their 
su])eriors hy the mum* of ministers, or niinister.s-geiieral ; whikst 
ill the houses of the Jc.suils, the title of inini.ster is aj-propriated 
for the second sujtcrior. 

I’olitically speaking, the title of miniders i,-. given to tho.se 
.statesmen to whom the head of a slate di'li'gates the iiianagenieiit 
of the .several departments ol’ go\'<’niieiit ; the cAerci.se of the 
monarchical or |irc.''i(h'iitial auilioiity ; i>r, again, to those who 
reprc.sciit t heir count ry, its rulers and interests, at foreign courts 
to whii-li they may he accredited as aiuI)assador.s,miiiislers—]tro- 
perly so called hy a technical limitation dictated liy theircoini>a- 
ralive powers, dignity, ami ]trecc(h‘iue as diplomatists -eiivoy.s, 
agents, or residents. In England about fourteen of the juincipal 
ollicors of stale, with tin- rreniier, or i’rime Minister, at their head, 
comprise the (Jahiiiet,in which some<le]tarlnients are iiivariahly, 
and some only accidentally or temporarily, re]»ri*sented, and the 
coin]*o.sition of which varies, therefore, in ililfeivnl adiniiiislra¬ 
tions, so tliiit some cuhim-ts c.oin])rise olliccrs W'lio are not in 
others ((kwiJN i;t, K. 0. S. col. 402j. 

Mill lairII [AdTi-vpyla, SiuKovia^ or vnyipfrria), a.S has heell allllO.-l 
siitricienlly reinarketl already, is the rniiction, whether ci-Ie.slial, 
cocle.siastical, or secular, of wliich iiiinistcrs are Ihefunclionaries, 
the agency of which they are the agents ; the service in which 
they are the servants. It is also used in a sense analogous to 
that of clergy, for the aggregate hotly of the minkstersof religion, 
of Christianity, of chuivlies, oommuiuou.s, or denominutiou.s ; 
and, in a political sense, embraces the, entire body of ollicers 
who compose the administration of the .state, being more eoiii- 
}irelienaiYe than the word cabinet, with which it is bumetimes. 


but incorrectly, regarded as co-cxteiiflivc. (Calmet’s Dictionary 
ofthcliihlc; Riddle’s illaniwY o/ CliruHan Antiquities ; Moroni’s 
jfizionuriu Dcclrsiastico) Wicks Bfitish Constitution (tud Govci'n~ 
ment; and otlier.s.) 

MJNNESINCERS [German y, E. C., Geog. Div. vol. iii. 

Col. ](5j. 

MINORITES [Franciscans, E. C. vol. iv. col. 196, and 
E. C. S. C(d. 1000 ]. 

]\nXT [(.)oTN, E. C. vol. iii. col. 1; DiF. Sinking, E. C. 
vol. iii. col. .^»I8 ; j\Itnt, E. C. vol. V. col. 004]. Tim last few 
years have wulnes.seil many important iniproveinenks in coining, 
administrative and leehnicid. 

(Vimii/rn at the Jtoyaf Mint. —The.se. changes have tended to 
l<'s.sen exjienditure ami increase accuracy. Until 1850 the (Vir- 
poralion of Moncyers madt; large jirolits hy the coining. The 
Ma.ster of the Mint was in that year made a permanent ollicial; 
and all the operalioii.s Avere to he conducted liy .salaried ollicers, 
re.sjinnsilde immediately to him. Tlie exjien.ses were reduced 
|(>,0(i()/. a year hy thi.s change. When Mr. Graham, ]\[a.‘iJte.r of 
the Mint, (lied in l.sot), anotlu'r change Avas madi^. The master- 
sliij) Ava.s added to the duties of the Ghancellor fd' the Exche(juer, 
Avillmut any incrca.se of .salary ; this saved l.5()0(. a. year, Avhile 
a further snA’ing Avas effected by ainalganiating the ofiic.es of 
|)c]>nty l\I.isler and (Joinj)!roller. The.se and other changes 
realised a .saving (»f a year; and the Di'jnity Ma.stcr lias 

latelA reported that an incrca.se rather than a Jes.seiiing (tf dli- 
ciemy lia.s resulted. 'I'lie eheiiiical details an; noAV so ])crfect, 
that if .silver contains .s., small a ralio of gold (it almost inva- 
rial>I\ contains tionn) :\-a two grains to the ih. lro\, it can ho 
extracted at a profit ; the crowns and hidf-crown.s, now being 
called ill. contain a little more gold tlian tliis ; and the exlrac- 
ti(tii thus becomes Avorih attending to. The Avaste or “sw'ee]»” 
at the Mint is gradually hciii!; lessened; it. now amounts to 
only .5(1/, or so in I,<»(»(»,()()()/, gold c(»iii.s. 'J’he automatic Aveigh- 
ing machines now employed are .so ex(ini.sil.ely sensitive, that 
they Avill Inrji A\ilh „',,th of a grain ; they feed tliem.selves with 
I .soA’ereigns, or oliu-r c(»iii.s, and sejsU'ate tliein into/icrn;?/, 
ami Ihilif with great ra]mlily. A new' mode has been intro¬ 
duced of tougliening gold Avhicli is otherwj.se too brittle for coin¬ 
ing, by means ol chlorine : tin.-, is done Avith a loss of otily ,l,tli 
of an (>/.. in 4(»,(H)0 o/. of standard pold. Finally, it is contem- 
]dale(l to remove the Jhnal Mint from ToAver Hill to the rear 
of the 'I'liames Fiiihaiikmeiil at WJiilefriaus : a c.hange Avliicli 
will admit of the int rodnetion of new and ini]n'uved machinery 
ami Avill in many wa\.s, it is expected, elfect a total saA'ing im»re 
than ('(pnvaleiil to tlie co.st. 

Hcrmt fnini Ihr Mint .—As the f|nautity and A'aliic of 

coin.-; struck in an\ one Near dejund on a \ariety of circ.nni- 
f-lance^, and not nece.s.-arilN on the actual ]irosperity of the 
country, a .statement of aggregates and uvcrage.s fur a series of 
Neur.-i Avill be more instrnctiA'e than tlie lignre.H I’or the years 
.sc]iarateJy ami dislinclly. ’I'he folluAving tables ajiply lo the 
tell Years, ISC.d to 1809 inclusive ; - 

Colli Culn.<. 



Ounces. 

Niiiiihcr. 

Value. 

Sovereign.-; 


46,l.s7,:;o4 

X46,187,.'l()4 

llulf-.soAereigns . 

1,558,975 

12,140,51(! 

6,070,261 


Hilar Cviitn. 



Ounces. 

N unihcr. 

Value. 

Floiiiis . 

:Vd(>5,920 

8,981,280 

X898,128 

Shillings . . . 

4,7(i8,5(:(t 

26,227,080 

1,311.3.54 

Si.xjienci'.-! 

1,548,000 

17,028,000 

426,700 

Foiir]»ences 

2,520 

41,5H0 

693 

Threepeliees . 

727,080 

15,995,760 

199,017 

’rAVopelices . . 

1,410 

47,520 

396 

'J'hiee liallpeiices . 

1(»,902 

479,670 

2,998 

Penee . 

1,200 

99,200 

330 


Ih'ini:.!' Cuiiin. 



Tens. 

Kiimlier. 

Value. 

]‘cuce 

1,408^ 

151,420,416 

£630,918 

TIalljience . . . 

880“ 

157,696,000 

328,533 

Farthings 

1-12.1 

.51,085,108 

53,213 


<iji((r ittul Avimye Valm's, 



A'juro^'atp. Yciirly Average. 

Gold coins 

. .£‘52,257 

,625 Xo,225,762*5 

Silver „ . 

2,83tl,r)4(> 28:b9r>'l‘(5 

Biouzc „ 

1,012,()G5 101,2(16*5 


ioG,109,836 i’5,610,983.6 
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The silver fourpeiices, twopences, anti pence, struck in small 
niinihcrs, W(!re iiK'^tly Maimtly money. Tlie coins of Ihn'e 
lialfpence each wen struck for one of the colonies. No crowns 
or half-crowns lane hecii coini'd for a long series of y<!ars. 
The bronze coinage includes a slight (luaiitiiy of co]»jur coins 
struck in the early wc-eks of 18(50, before the change was made. 
The ])ricti ])aid hy the Mint for siWor bullion, to be struck 
into coins, varied in the ten years from (>0,*;./^. to (5ljl(/. per tiz. 
troy. The sum lust by the Mint in tem years, by melting and 
recoining worn silver coins, is re]'resent(‘d by the following 
ligures :— 

AV(‘ight bought for ro-coining , :kr>r»o;:io(; oz. 

Noniinal value.fi. 1 m> 

Keal value, at ]\liiit price . . 107(1,510(5 

, Loss by r(!-coiuage.£ir);i,r>!)l 

In round numbers, tlui !Mint losi's ,£15,000 a year by the 
wear and tear of silver coins. 

1871 Avas an es])ecially husy year at the JMint. The eoinaga- 
amounted to 5lO,Oil2,'1()4 piece's, value 10,580,0(51/. ; of which no 
less a sum tlian 8,7(57,:15o/. was in .sovi'reigns. 

Tlui cost of coining a soverei;.oi, at the bondoii J\Iinl, on 
the. aA’erage of many millions, is about almost idi-ntii al 
with the Cost at tin* I'aris Mint. The gv)ld coins eireulating 
in the LTnited Kingdom are estimated jit (5sp>()o,ooo sitvc- 
reigns and 000,000 lialI-sovereigns. The sovereign^ A\ear 
down hi'low till' legal wi-iglit in an average of eiglili'en \ears, 
the half-.sovereigns in an averagi' of ten year.-. The Mint ex¬ 
penses, for ri'coining tliese I'.oin.s when they heconie “light,' 
ari' ahont 12,870/. ]»cr aiimini ; tlie actual los,^ of metal hy 
wear, irrcsjK'etive of coining e.\]u'nses, is e.stinuili'd at :’.r.,ooo/. 
The three, items together the lirsl coinage, the rccoinage for 
reiuiwal, and the waste of metal by wear—amount to r>t;,“7o/. j 
]ier annum. Tlu' sumiiiary of ri'sults siiow.s lliul, in order to 
juakc gold-minting pay itself, tlie coins ouglit to he taxed i.so 
to s]K!alc) to the c.\lent of 1/, JJt.s’. (id, per i(»0/. : that is. tin re 
ouglit to he this amount of dilfei'ciici' between the current and 
th(' intrinsic values. ^'Ih' (bam'ellor of iJie IVNeheipier reeom 
nieudeil in I8ti!) l.liat Ihi' sovereign should he made oiii' grain 
lighter than at ]'l-esent ; viz., 122*21 117 grains instead ol 
12.‘>’21417—tlie one grain of gold heiiig relained hv the .-tale 
to ])ay for the ex]tenses of coining, reeoiiiiiig, and lo.ss Iiy wear 
and li'ai', hut tlu' ri'i'oiinueiidalinii was not acted on. Silver 
and hroiize coins, however, ]iay their own mintage evju-n.se.-hv 
being ourri'iit for a little nioi'c Ihau tlieir actual weight of metal. 
'J'lie i\lin1 luiys the nu'tals, v\ Ill'll |■e(juiI•ed, at the market price 
of the ■(lay, which is always williiii the ^lint price fer Ihi' 
iinlshed coins. 

77o' Tri<(l of Uu' Pii.r, 4’liis curious c('n'mony is tlu' olh- 
eial mode of ase.erlaiiiing wlu'tlier the ojieralioiis at the Itliiil 
have, been corniclly carried on. Such an inv e.-4igation ha-lu'eii 
iiiaih; for ni'ai'ly si.'V ceiiturii s, varied in foi'iiialities from time to 
time, hut. always based on the jiriiiciph' that the itlinl aalluui- 
ties are jihici'd on tlieir trial, with iiieiiil'er,-; of tlu'gov'eriiiiieni as 
judg('S, and ex]'ertg()ld.smithsa.s jiiroi-. 4’lie inleival,- of the trial 
liave varied from one to ten ycaus, generally from three to live. 
The ollicial jiyx, k('j>t in safe custody, is a strong box, containing 
trial-])lates or standard ])icci's baviug the exact ])er-cent!iges of 
alloy to rendei’them sterling gold and silvi'i-; al.-o otlu'i’|deces 
denoting the exact vv'eights of the .scveial denominations of 
coins. The Mint Pyxt's are two in nuinhcr. one I'or gold eoijis, 
till' other for silver. At the end of everv days melting and 
coinage, a few coins are takc'ii, wi-ajiped in pajtei-, and pul into 
one or other of the ho.ves, JT'oni tinu' to lime !-onie of llu'.se are 
tested at the Mint, for wc'ight and liiieiu's-; hut the ollicial or 
state trials take ]ilae.e les.s freiiiieiitly. For tlicse a delinile 
number of gold coins was taken from one Mint Vyx, a definite 
number (d‘ silver cuius iVoin the otlii'r ; they* were melh'd and 
cast into ingots ; and tlu'se ingoLs vvi're assayed with rigorous 
accuracy, to determim; wlu'thei the gold and silver cojTespoiided 
ill quaiity with tlu! sti'iding or standard lrial-piece.s. As 
ah,solute eorrectness is, liowevt'r, iinattainuhli' in ])racl!<•(*, the 
Master ol' the Mint was ailuwi'd a margin of ('iTor, calh'il the 
“remedy if the coins -were correct within this remidy, the 
test was accepted as conclusive ; but the remedy was so (‘.\ceed- 
ingly small, that nothing save the most carel'id minting (qieiu- 
tioiis would ensure a verdict in favour of the ^dusUtr. The. 
verdict was delivered liy tluv jury of goldsmiths to the assem¬ 
bled government oflicials, and generally read out by the Lord 
Chancelbr. At one of the last Trials of the Pyx before recent 
changes, in lb(J(5, the Mint Pyxes coutained 45,482 sovereigua, 


45104 half-sovereigns, 2051(5 florins, 33C7 shillings, lOOG sixpences, 
and G05 Hinall silvi'r ^laiincly coins ; the whole had a V(due of 
48,140/., and wen* considered as fair rejiresentatives of ab()ut 
5}.5 ,OoO,(M) 0/. of coin.s striu k between 1801 and 1800. The coins 
melted down to form the gi»ld ingot Avere 221 sovereigns and 
.39 half-sovereigns ; tlio.sc' for the silver ingot Avere 42 florins, 
OO shillings, 550 ,si\])i iices, ami 555 Maundy eoin.s. The richest coin 
tested had per 1(H)0 of pure gold ; the poorest liad 910*5 ; 
the i^terliiig or trial-]lii'cc had OK". 00 ; and the result was regarde(l 
as highly ert'ditahlc to the Mint. l>y the provisions of theOoin- 
ag(‘ .Act of I.s7(> (5555 \’ic,t. c. 1()\ till' Trial of the Pyx is ordered 
1.0 hi' held once ;i yrar ; and the (.,)uee]i in Foinii il is eiiqiovvered 
to i.ssui: orders conceniiiig the modi' of holding it. Such an 
order, i.ssiied in Jiiiu'. ls71, direcli'd that any two Lords of the 
Treasury might fix the day for holding a.'I'rial, the court to he 
]uesideil over by the (bncii’.- lleiiieiuliraticer, and the jtluee of 
meeting to be (Joldsmitlis’ Hall. 'I'he trial pieces and standard 
weights ari' now traiisl’erred from tlu' cn-Lody <d' the, Excheipiei* 
to that of the I’loard of Trade, Avhicli i. directed to jirodiice 
llieiii on till' oci'a.sioii. The lir.st 4’rial of the. J'yx, under the 
new sy.-li'iii, w-a.-i lu'ld in July, ls7J. The ]i(Usons ]ii’esi‘iit were 
the (,)ueeiis llcmeiuhraiicer, the I)e]nitv .Ma.ster of the JMint, the 
Warden of the .Standaid.s, Logethei' with the ('leik .‘ind ten 
Fellows of the (lolth uiiths’(’oiupany. 4’lu' lemedy, or allow¬ 
ance foI-error, i - niadi smallei' tliaii before by tlie new act, and 


follow - : 

Wi'iulil. 

Jiciiiedy. 

Sovi'Ti'igii.'j 

. 1 *255-21117 gi'iMiis 

()*2oo(Mi grains 

Jbdf -oM'ieigu- 

(:i*t5:57i:5 „ 

0*ll)0()()' 

l‘'loiiii.-i 

. l7)*5-r.ii. „ 

0'72727 „ 

Shillings 

87*27272 ,, 

0-:55);5 ( 555 ,, 

Sixj'elice- . 

• ‘)r;*()l>,lll(l ,, 

0 * 1 5] si 


'riu' .'.jiccinu'iis Icslcil beloiigi'd to the I'oimige.s from Ajiril, 
|s7o, to June, 1.S71, and were I'loiioiinced hy the jury of golil- 
Miiiths lo he wilJiin (he leim'dy. 

i)ii( KHil (■(ilmiinl Mii(/s.— In 1870 llic 'rrcasury sent a coin- 
mis.iioii lo vi.-it all llie prinu'pal iiiinl-' in Kuropi', vvilh a view 
lo a.-!ccrlaiii whcllier any iiii]U'ovciiieiil.- could bi' instiliib'd by 
the English govcrnmeiil, in udministral ion, building.-, a]>puralus, 
oj' ])i'ocisugge-lcd b\ llu' .sy.-'.li'iiis pursued alii’oad. 'riie 
commi-sionei- were A! v. I'di'inaiit h-, Heputy Master of the Mint, 
Mr. W. ('. bol'erls, cliciuist lo llii' Mini, and ^Mi’. J. .M. Naj'ier, 
■iiuiiiil'acturer of .Mini- machiiiei v. Tlie mini.- visited vveri' lliose 
ol' Pan-, .Madrid, .Milan, Plipiviice, Komi', (Jonslaulino|di', 
\'ieima, St. Petersbuigh, Sloi'kludiii, I'opi'iiliageii, Lerliii, 
Flreehl, and P.ru-sel.-. 'I'lie three coiiinii.s.-uoners i.-sued three 
reports, healing on dilli'ieiil |>ails of tlie subjed. Mr, Koberls 
devoted his attention mainly to tlie subject,- of reliuiug, gold 
allov.-, gold nu'lliiig, silver iiieltiiig, auiiealing of lillels, anneal¬ 
ing of i'lmiks, lo.ss, Ircutnii'iit of re-idues or swi'e]>, verilicatiuns, 
atljinliiig blank.-, die.s, and Iu’ojizp'. Mr. .\'M|»ii'r pi'i'senl.t'd his 
own vii'AVs concerning some of lliese mailers, but mainly re¬ 
ported on olher-s--inclmliiig nielling, tlic. various mechanical 
proc.i'ssi'.s connecti'd with coining, and the instruments em- 
]doyeil therein, ]\Ir. Eji'liialitle dwelt chielly on liiatlel's coii- 
necti'd Avith mini buildings, organisalioii a.iul adminisl,ration. 
Ill no other puhlicjition, jU'obablv, is .so iiiucli iiilovmation eun- 
deiisi'd relating lo the Mill! and coinage ,y;4,eni.s of the .several 
nation.s of l*aiJ‘o]>e. Mr. I’leiiiaiilli', as chief coiiimissiom'r, 
.sunnned iij> the united re]>orls willi Ihe reiiiark ; “ I am con- 
liileiit that, while the co.sl of the eiujuirv has hut little excecih'd 
5(M)/., Ilie ell'e. l of it will liialel iaily coiiduee to tlie establi.sli- 
ment of Ihe new iMint ujinn a 1‘ootiiig of thorough ellicicnc.y, and 
to the mainteuauce of llic position Avhicli it ought to occn]>y, 
in regard hotli to scieiitilic aixuraey and lo iiieehanic.al excel- 

lelie.e." 

Mints liaA'e been established at Sydney and Alelhourni', to coin 
the gold found so largely in Au.straliu ; each mini i.s funii.slied 
Avith a line plant of macliinery, made exjircssly in England. 'Piii' 
rajiid advance, of Japan, as a coiiiniercial stale, i.- shown, among 
other things, hy the eslahlislimi'iit of n mint at (Paka in 
1871 ; a gold .standard Ium bi'en adoj'lcd, with 9(4' pine gold 
to 1 of alloy ; the chief ivoin is a ]>iece of 20 //ca, having 3t( 
gramiiias of ])uru gold; and Ihi're are olhei' jiiec.cs of lo, 5, 2, 
and 1 yen. 

Foreign Minis, as xvcll as that of Eugland, obtain copyiev and 
hionze. c.ointi iii large ipunilitv I'roni Birmingham, where two 
linns -lili'ssrs. Heaton and Me,ss]',s. Watt—have constructed 
ranges of iiowcrful ])ressi'S, Avith all the reijiiisitc accessories. 
Messrs. Uealuu made no less than 172(.) tons of bronze coin for 
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respects tlie Egyptian, with 
circular disks and handle, 
cast in one piece. They 
appear ahout the fourth 
centuiy, and continue till 
the second century n. c. 
On tlie side, used tor the 
mirror tiny arc either Jlat 
or slightly coucav(‘; the. 
revt-rse. is generally rather 
Hanged like a low i)ateia, 
ami engraved with suhjects 
in outline like a copjxn- 
jdate or etching. These sul)- 
jeels, the drawing of which 
is often e\(juisite, r(^])resent 
the ]>rincipal myths and 
deities of Oreece, such as 
Zens, the hirih of jMlu'iie, 
the Dionysiac Thiasos, Hie 
lahor.'. of ll«-ralvles, of H’he- 
sens, Ajihrodite, and an in- 
linile variety of snhjecl." de- 
ii\cd from tile adventures 
of (Jreek heroes. Tlin e or 
foiii- lienres are gener.dly 


i sioiiaily more - - sometimes 
in many a-' ten or Iwehe. 
riiey were of I'itrii.scan wo) k, 
ajid tlie (inures have often 


the English government, at the time when the copper coinage 
was abolished. Nickel coins 'were stamped for Jamaica in 1869, 
in pence and half-pence ; the halfpenny, exactly half an inch in 
diameter, weighs 80 to 1 Ih.; the negroes like the silvery white¬ 
ness of these coins better than the darker colour of copper or 
bronze. Nickel has also been adopted as a material for coins in 
Belgium and Switzerland. 

MIRAGE, a iibenomenon of unusual refraction, for W'hich we 
have no specific appellative uuh!.s.s it he the sea term looming. 

TIk! mirage is an o])tical illusion occasioned hy the refraction of 
light through contiguous niasses of air of difiereiit deusitv, as 
when the soil of a sandy idain and the lower .strata of air iiave 
been heated by the sun’s rays. As observed in Egypt, it lU’e- 
sents the ajipearance of a sluiet of water in which ohjeets are 
reflected, and of <' 0 urse reversed, as they would he in ;i lake; 
villages appearing as i.slands in the midst of the water, with the 
inverted image of each .‘^^cen hem ath it. On {i]>]>roaehing, how¬ 
ever, the decejdive inundation rce(>de^, jiud the rellected image 
vanishes, to he sueceeded hy some other as some more distant 
object comes in .sight. This kind of mirage is known in Persia 
as the i^nah or N/r-ni'j ('minieiilous water/; it is .seen hy those 
■who cro.ss the western deserts of India, wlu-re it is known hv the 
name of 'I'rJiitfnnn (]>iclnre). Nm- is it eseliisivly eontiiied to 
inland f'omiti'ies or low jHaiiis. P.iol has oh.served it over the 
sandy heach of Dunkiik ; it is not nnfriM|Tici‘t along the coast of 
the (hparlmenl of (’alvados ; and it has hian seen at theCape of 
Good iIo)»e and elsewhere. When the retlec.lion.- are ho<i/.ontal 
or lateral the mirage ]n'i‘sents the ii-tleded image sideway.--; 
whilst ilu' ])henoiiienon culled sus]ien^ion, whieli is tin- third 
kind of mirage and that to Avhie.h the term loomiiiii is mo.si 
strictly a]iplied, is Ilu* ]iielin'ing of an dhjeet immediately ovi-r j graved on a mirror, lait 
it in ihe aii‘, and fre([iiently without reversion of tin- imago. 

Looming is most generally oh.M-i'vefi at .^^ea or neai- (he .-hole. 

[lir-FKACTlON ; R KKU,\ N( 11 III I.ITY, K. ('. \ol. \ i. eol. tMP).] 

MIJtROl’H. Poiislied hodies eapahle of relh eliug (he images 
ol thing.s a])ji*:ir to ha\'e lieeii one of the earli' -.( invention.-, of j Iheii’ Etrusean names 
mankind, and ari* found amongst semi h.-irhaiaan (lihe.--, which ; serihe.l ;it (lie -idf.-,, 
nevi-r attained any hig;h degree of eivilisatinii, Aniong-'t the ; lor Wmiis, Ti'nuf- 
Egyptians such ohji'cts w<‘re in ii.-a* a-, early as (he si.xlli, if iml ; j>id|Mi(tor is also eii- 

eveii the fourth, (lynady, aial were math- of ohlale di.-ks of grav<-il on the mirror, 

hronze, Avilh a s]iik('litliiig into an oin.imeiital handh-of ehony. Tin- mirinr.-' of .a later 
the tooth ol thehi|iiiojiotamii.s, oi'cvoii Itronze. 'The mel.al of whie.li riod ha\'e O.se.in or 
they Avi’i'c ma<l<; when highly |ioli.shed rellected Avith .ionie dis- lioinan iii.scrijitions in- 
tiiielness Ihe features or pai'l i/f the head ro»|uired. and for that • •'l'•;ldof JOiriisean. Ahoiil 
])iiri»o.so they were hehl in Hu- hand. They were ealh-d iiiiiu Inr j the .-feoii'l leiitnry n.c. 

or tm hrr, and an' nipi'esentfd in the e.otlins and nmnumenls a.s the miiror.^as-ume«l tin 

pails of the a|)]iiu‘atus of the toih-l, and Avlien not in use avih- ’ ‘ ' ' ’ 

carefully |ii'e,serve<l in leather oiolhei' covers. ’^Phe im lal Avas a 
kind of Inon/e, and the llehrews 
on their IC.vodn.s from l‘igA])t sei ni 
to liavi* l)r<iughl many Avilh tluni 
as the hra/en laver of tin- Tahei- 
nacle made In Mosi--. avus Avi-oiighl 
out of these molten niiridr.s. Tin- 
use of similar mirror.s a|>)iears 
e.niong.sl tin- (Irei-k-, and mirror^ 
liaAc liei-ii found in Athi-n.^ Avilh 
(-ircnlar disks siij»|n»rled hy a handle 
in sha])e of Aphrodite or A'e.mis, 
and the I'hott-s or ('u]ti«ls. TIh-a 
A vei’c made of cop]M-r, tin, zinc, and 
antimony, aiul gilded or silver»‘d, 
and of Goiinthian f.ihric, in lln- 
liays (if Eurijiides. Silver mirrors 
are said to Jiave hceii first made hy 
Pr.-iA it(‘Ies alioiil u.c. 20. At .-i latcr 
jieriod, in (Jr<-eu‘, mirrms were 
made eirculur oi- .slightly ov.-d in 
disk.s fi-diii 4 to (J iin-hes dianu-ter, 
jihn-eil in eyliinlrical hi-.mze ho\(-.s, 
the lid,-, of AvJiieli Avere ornamented 
willi tignres in repons.s('- Avurk, ami 
ojiened Avith a hinge l>v a ring at- 

uiiiii times tlie.se ho.ves Avere ot .mivm-. 


Roman fleet at Syracuse ])y means of hexagonal and other 
mirrors. 

In Italy the principal mirrors are titose found in the Etru.scau 
tombs resembling in some 



■ Miri'ni, rt'vcr.sc .siile, with 
J’dihix, (Hill 


as 'hnif Im Jupiter, f.tintit for Mars, I'linDi 
for i\ler< iirv, Soiiietiiiies tlu' name of the 



times the.se lio.ves Avere of .silver. 

Tin*, suhjects of the covers some¬ 
times had reference to Aphroditi* or Veiiu.s, Eros or Giipid, and 
other deities of the female toilet; but the covi'is Aveiv often jduin. 
They Avere rarely engraved, and the name i>f one maker only, 
Apollus, has been found. One of the most remarkable employ¬ 
ments of mirrors Avas the attempt by Archimedes to bum the 



.Alin-or ca.si-, lic.iul of Modii.^a. 


Jiapi- of hi'on/e di,-.k-, 
and wi-ii- kept in .slad- 
loAV cA lindricul ho\e , 
and figiin-s in reponssi'> 

AAdik dll the Jill A\(-re 
t-x(-(..nt«<l, the (-over aa'us 
hinged and dpi-m-d hy 
lifting a. ring atl.iched 
to it. 'I’liesi- lal(-r mir- 
ror-s ai-i- iinin.scrilu-d. 

1’he suhjects df the 
covers av(‘ Dionysos, 

Aphrodite, Ero.s, and the Oreslm'd. The mirrors of this period 
are unadorned Avith figure.s. At tlic Itoman time,s, hoth under 
the Itejmhlii- and llie Enijtiri', 
mirrors wi-re made of circnlar 
and rectangular .shape, Avithoiit 
handles ; those nio.-t ])rized 
were mad<^ at BriiidiNi, of 
Immze, Avhii-li in the da3’s of 
Pompey had come into n.si- 
until sujierseded )»y silver. 

Many of the Roman mirrors 
found in JCngluml are of a 
mixed metal, Avith a jnepon- 
derance of tin, and occa.sionall}’^ 
the se.stei1ius or large hrn.ss 
coin of the earlA’ G:es,i.rs or else 
medallions have, been cut in 
t.AVo and small mirrors mode- 
in the interior. These mir¬ 
rors AVerc used in Egypt for 
the. purpose ol‘ divination, which was practised by a boy placed in 
a ditch, with a mirror in his hand. When polished they give a 
iolerubie reflection of the face. Obsidian and iron were used at 



Ik(;clangular lioman Itroiizo Mlmw-. 
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.'ilali’.r period, and even stones, as the carhnnele and oinemld. 
JMinors were also jittaclied to the walls hotli of cliambei’s and 
tcMiiides. These mirrors'svere plain and not set in frames. In 
the middle nj^es metallic! mirrors were rejdaced hy glass, of 


Jlnui/o MutLllliiili I'fOthd, Uiin i«r im'.c. 

which last the; Venetian were coiisalcTed the host, and wc-n* used 
for showing the' apparition ol' deceased ]KTsons ami other .•»]>- 
pearances hy necronianciers, or niagiidans. 'Die Indian nielallic 
mirrors were; carcnlar, like llu! Roman. 'Plie .la]»aiieM‘ and 
(diinese, Avhich are of the same shape as the I'ltrnscan, with a 
handle, havi! on one side a. .sulijed and in-;< ri)itiou in iidiel, 
while tlie otli r ^ide is Hat and pulisiied, |o ;dio\\ the lace. 



When hi!ld in llie snn-lighl, with I lie Hat and ]>oli.-died side j 
against a Avail, llie olijecis on the ulher side are seen as if' 
reflected on tlie Avail. This is due to an ingenious proce.ss of 
casting, hy which the jiarts in leliel are cid in a separate 
metal, Avhii'h does not apjiear to the eu*, Init which i- reflected 
in a strong sutdight. d’ln* Thihet.in are aUo ornamented with 
engravings on one side, and reseinhh; in lhal res|H-cl the older 
mirrors ortlreeca.- ami Etruria. 

(E. fho'hard, Mlroirs Jto, I’.erlin, ls|l,s. 7 I; Ideler. 

Ahhind. (/. k. Akad. ::a -77 ; Klajnoth, .V. .Iiiiirn. . 

As/ai. XV. 

MISERERE, the, natne hy Avhich, in the Romish Chnrcli, the. 
hOth (or I'ourth penitential) jisalni (tin- .hist in the English 
version) is knoAvn,froni the opening Avords in th«* Vulgate being 
Ah'nc/rrf ninA' The use* of this ])salni at the evening jxmitential 
service in Tjimt has caused that servic-e to he known as the 
Miscirere. The chanting cd' the* Miseren; in the presence of tin; 
rope at the- service of the Tenehrm, on the d’hursday, Eihlay, 
«nm fSaturday nights in Passion AVeek, in the Sixtiue chajiel, 
is the most solemn feature of those famous scrvice.s. For the 
folding stall seat, usually called a miserere, see the next article 
[Miskhicoru, E. C. S.]. 

ARTS ANR SOI. DIV.—SUi’. 
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AIISEHl(T)RI), MISERERE, or Patience (Lat., mueri- 
conlia, svhsidlia; YvUsHricorde), the bracket beneath the 
hinged and folding seats in the choir stalls of cathedral and 
collegiate churches. The bracket lArojects boldly, and is almost 
alAA'uys freely carved Avith leaves, floAvers, or scroll work, or Avith 
heads or small figures, oftciii of a grotesque, sometimes of a 
satirical and occasionally (!ven of an obscene, cliaracter. When 
the seat i.s turned np, the to]) of the bracket forms a smaller seat 
on Avhich the pri- 4, could rest during the long periods of the 
service, AA'hen without it In; Avotild have had to stand unsup¬ 
ported. These curious relies of medlicval usage are usually 
called miVnn.s', hut there ran be little doubt that the eorn.'ct 
t«‘rni U ■nn'.'it'n'iinif, the mime by Avliich tliey arc still known iii 
French churches; niisi riomliii being ;i familiar ecidi‘siasti(!al 
term for an alleviation or niilig.iliuii of ]U‘nance, and the object 
of thi.s someAvhat uneasy seal being to le,,si‘n the fatigne of long 
standing Avithont allowing the imlidgieice of sitting down. Ex- 
anij)Ies of misericords remain in most of our cathedrals ami 
old <'ullegiate churches. (tm-of the oldi'st knoAvn is in West¬ 
minster Abbey (of the Idtii eeiitury), and then' aiv remarkably 
tim'or eiirious ones at Ely, Worce,-.ti>r, New (Aillege ((f.vibrd) 
I'.everli-y, Wlialley, Roston, StralIbrd-on-Avon, JMaidstonc, ami 
elseAvli le. Ill M iimter ('liui'cli,'^.fiiaiiel, is a si-rii's of eighteen 
Men on tlie noi'th am! eight on tlie south of the choir) Avell 
Avorth examination. 'I’here are some likewisi' in llie ni'ighhoiir- 
ing church of St. (Hcmcnt, Sandwich. 

Mi<'ri "I'd. i.- also th.- name given to the long thin dagger, 
or poignant, carried by knights in the middle ages in onler to 
despatch an adver.-.arv who had been uuhor-eil, by tlirusti' g it 
belweeii the joinl.-. of hi . armour. 

.MISIINA |lli;i:in:w !-,\N>.r \.;i , E. (vol. iv. col. ti-ll]. 
iNIlSSAE [Si-i!\i(i: Rook, 17 ('. S.). 

l\nTR-\R \’.\R\'Es. in Amitomi, llie two \alves llial, inter¬ 
vene biiweoii the lefi .iiirii'le and \enlride ol'the he.irl. Taken 
|og.-th<'i lhe\ be.ir .oiii.' re,-5cnil)lance lfi a hidiop’.s mil re, whence 
(lieu n.iiii". 

MI.\I'’,|) i'W I'.R R'S, in the mannl'a'tnre; of S'orksliirc, an’ 
••./lubinalion-ol wo(d or worsteil with (ollon, (ki\, silk, al|»aca, 
ii'.'iair, or jnle, in alnio-j eiidh-'. \aiiet\. 1 mlei d, t he ad vam'c 
III (eMile iiidii-trie- i- moi’e oli.siMwahle in tliese goods than 
in l.ho-M-eon..i.-fing of one kind ol' libiv onl\. r.radi’ord is the 
headquarter- of the ti'.ade; the town, next in ini[)orlance ai’c 
llalilaxand 11 mhler-li«-ld. ('ash mere,s, eashlnei'el (e c.issinet.s, 

( halli-, coatiii cravatiiij;’, ban' ge., lining-', ]»arainatlas, plaids, 
poplin-, -hawl ehilh.-., labniets, Iwccd,-; - ale aiiiung tlie many 

names g|\ en to ihe-e L'oodr,. 

MIZEN |.MASTS,‘e. ('. S. cel. l.7g:;]. 

MOARl'I'E STON I'k a celebrated moniiinenf. of black ba¬ 
saltic granite about oft. in. liigli and 1 It. !) in. Avide and thick, 
round above Iml s.|iian‘ at the h;u.(‘,on which are lliirty-roiir lines 
ill I lehivw-Plni'nician churaeler,-., round in l.sCS at Dhihan in the 
ancient Moal». After il,-i di.Koevi'ry the attempt, to purchase it 
iinrortuiiafely n-snlteil in a .|uarn'l bet.wetm the Arabs of tin; 
locality, and tlie sfoiie itsell was <le-treyed partially by lire, Avlieii, 
b.a\ mg been lieated, w al<*r A\as t hrowti njioii if, which broke if, into 
threi- huger and several h'.s.ser rraginents. Some of the smaller 
fragment-, obtained Ity (’aplain Warren eanu- inie po,-;,se.s-,ioM ol 
the Rah'-.line Ixxeavalion Soeiel\, but. llie tliree larger ^‘l'■lgnlellls 
Avere olilaiiied liy M. ('lernioiit (Jaiiiiean, the lirsi, dragoman ol 
llie Ereiieli Ihnba.vsy at ('on,slantiiiojile. to wliom the lir--.t publi¬ 
cation ol the inscription .and inlei pret.it ion of its meaning is due. 
.M. (Jaimean oliiained also a paper impre-sion of tlie text lieforc 
file i-lolie was tuokeli, by means of wliii Ii tile, entire text can lie, 
restoi'ed. Tlie in.-.ei ipiion, A\ liicli i. of llibneo IMiuaiieiun eba- 
raeter.-, is the oldest, known in that form of writing, and ihiles 
about n.r. Jiiio. It was m'I up by IMe.sUa, or INlesa, king of 
Moab, son ol <'heinosli (lad, and Irom its connection Avilb tin* 
liislory «if Israel may be eonsi<leri‘d a .sfune jiage. of ('oniinen- 
laiy on the Rooks of Kings and ('lironide.s. On it Meslia, speak¬ 
ing in lln' first ]ierson, records his Avars Avitli Omri, king of 
Israel ami hi.s sncee.ssors, ami his en;ct,ion of the tablet as a me¬ 
morial to(!heinosh of Ids deliverane,i- from tlm forty yi’ars of 
o]i]ir»*.-.sion of Israel. It, a]ipears he fortified Raal-meon, made a 
succe.ssfiil attack on Kirjat,h-aini, took .Ashfaroth, and put all the 
inhabitants to the .sAvord, re]ieo]iling if. from Siran ami Zereth- 
Shachar. Me.sha then assaulted Nebo, lew'7M()() nn'ii, ami de¬ 
voted the woiin'ii to Ashtaroth and ( HitMiio.sh, and the ves,scl.s of 
Jehovah to the .same god. The King of Israel fortilied .lalia/., ami 
attacked Mesha, but was defeated ami hist the city, Avhich Avas 
garrisoned by the Moabites. .Sulweiineiitly Me.slia re-stored 
Iverels, rebuilt Aroer, Retli Bamoth, and Bezor, Beth (lamul, 









]\[OITATI{. 


IJuth luiil Ih'IIi liaaliiR'iiii, Ju continiiatiim lie nuT- 

rutcs liis i^iKXL'f'sriil warn tlie Edoiriitcn. Tlic hin^nage of 

lliH sLcijk* rcsfiiililc'; tlic Hidm'w more Hian the riucuieiun, the 
iurmn of the Aa»wi-l.s hoiiig tho forms of gender and eoiijugatioii, 
the text follows the JJehrew, hut one verb lui.s the forju of the 
hth and (5lli Arable eonjngation. Jn particles and Ryntax it is 
Hebrew, not I’ha'iiician, and tin* t(‘xl, not only su]tplies in some 
res|)(., ts an addilion, but in most an elucidation of the dilfercnt 
Hebrew iorms. 'The a]|thabet restunbles the early IMunnician,and* 
throws great, liglit on tlie soiirct-s whence tlui (Ireek was deriv«‘d, 
the ^ is ihe lUuibih, (tr (li'e('h (If Hu, a, O the u/n, i', tin- same as 
the (Jreek n„iirrf>ii, (), the <\ is the Visrh, or Hreek re, P, and the 
^ th(i Helii’c'W rt//t and v»r( (*lv thej^ the Hebrew .v/^yy/rc// 

and (Jreek E, the the* 1 lebn-w Anyy/y, and the same h tlerof lh(‘ 
(Jreek Doric, al]ihabet. The y^, or Itijih. jc.'embleK the Ihruscan 
lol'iu of the X, while the W, oi- Hebrew ;W(/‘y/, \ < clearly the in¬ 
verted (Jieek 5, filfjind. About 1 wenly pi'oper names inenlioiied 
in the, llible an* found in it, and the vowxls are diviile<| by a — 
oi‘ sto]) in themidd, while tlie p,n’agra]ih ■ or lines are sejnraled 
by a vertical .stroke. 

Aflei- .‘-'oiiie vicissitude- Hie IV.igiiieiit,-, olit.lined by M. (Jamieau 
Were trail-polled to the Hoinre at I’ariN, and ae<|uire<l by the 
f'reiieh go'v ei'mueiil for i’c’.oiMi (raiicor aliout l:t,s(i/. 'I'heexjda.- 
nal ion of I hi- iii.-crij»l ion ha ^ eiigageci the attention of tin* mo--t 
scieiitilie scholar hei'e and on the continent, as MM. (lanneau, 
Neubauer Noldeke, Dei'enbourg, llaiu.’, Sehlottluann, Deutsch, 
Drs. (Jinsburg, ^\’ri;dlt, and other-'. 

((', Clermont (Janneau, La uhlr dr dto, I’aris, isTO; 

Chri.stian D. (Jinsbiiig, '/'In M'xdnlr AUk Ijomlon, l.'-'To.) 

Moll A1 It [Ai.I’M'a l\l,'iNrr.\(Tri;i;, 10. vol. i. col. 
an<l 10. ('. S. col. I(it» : ]\IoiiyMit, 10. C. vol. v. col. Alpai a 

and mohair, the one (iiier than ordinary fln-ep’s avooI, the other 
liner Ilian oulinary goat’s hair, are imporled to a largi-r and 
larger e\lent e\ery year, 'file following li'.'iires a]>|il\ to tin- 
\ ear I S7- ;■ - 

Alp.'Ka,’Viiuina, and Llama lb-. .f-Md.liid 

Mohair and othei-goals’hail- (I. I!).‘i, l.Sg „ 7.'’'7,<>M> 

MoLAS.dlOS. Imjioits in the Let three vi-ars; 

LS7().71):>.IJJ I'-wt.s. i‘:t7!),:M7 

].s71.,, :5();»,:{27 

I,s7:i.(;:i.s,.7i)() :5.'.i»,us)r> 

M( )L10('Uly,\ I* .M lOCI 1A N l('S. d’he aim of this m-w bram h 
of science, a^ delilied by the b’e\. .loseph Uaynia of Sloneyhill.sl 
t ollege f‘ I’roc. lIo,\. Sue,,’ xiii. I g7is the solution of a ]>roblem 
whicli includes all bran.lie ■ ol physics, and is 1 hii.s enunciali d 
ill geiier.il lerin.s; “ l-’ioni the knowledge We gain ol cellain 
liro|ierties of naliiral ,-iibslances by obi-eixatioii ami exju-iiineiit. 
to determine the inl)in.'--ic conslilutioii of theM* siibslances, and 
the law,s according lo whii'h lh<‘^ ought to act and be acted njton 
in any h\|iothe,-.i,s whale\er.” In i leariiig tin- way for the .-olii- 
tioii of this ]>roblcni, three things arc to l»e done : i, 1.) from the 
known i)ro]teilics of bodie-. nni-t be deiluced the e.--enli.il ju-in- 
lijile-i and intrinsic i oiel it nt ion ol mailer, d’hi-, which i-. the 
Very foundalion of niolecnlar mech.-inics, c,an probably be done 
al once, (d) (Jeiieral lonnidas must be es|.ibli.--hi-tl lor tin- 
niolioii.s of an\ kind ol' moh-cular sw-lem which may be sup¬ 
posed to exist, hi nniiii iiiiinra. 'i’his, though rei|uirin_g a larger 
trealmeiil, will not, prcscnl any giea.t ililliculty. (it.) To di-ter¬ 
mine as far as po.ssible the kinds of molecular .gvsiems suib-il bi 
Ihc dilfereiit primitive bodies, and to make otlier applications 
suitable for the explanalion of phenomena, d’his, at. ju-eseiit, 
can be but \ery iinju-rfedly accomplished. 

In the languag.e of the new science, sim]di‘ element.s arc iml 
till-atoms of the clu nii.-t., nor the niolec.ule'-of w hich bodie.-, are 
com]io,sed. Molecules are, accoiding to their jianie, small i-x- 
leiided ma.s.se.s, that, is, they ini]ily volume; elements are in¬ 
divisible ]ioints without extension. Alolccule,-, .akso, are so many 
sy.steius re.snlting from elenu-nls adiii.g on each other; conse- 
(pient ly, elenieid.s differ from molecules a.s ])art,s dilfer from the 
whol(‘. Eh-nu-nt, molecule, body, have the .same relation to 
each other in the jihysical order that individiud, family, state, 
bear to eaeli other in the .social order; fora body results from 
molecules, and molecules from elements, holding together me- 
(-.haiiically in a similar way to that in which a state Yesults li-om 
families, and families from individuals, bound together by social 
ties. 

In all bodies are found extrusion, inertia, and arfiee pmrrrs, to 
one or other of which every jwoju-rty of hodie.s may he referred. 
We must refer to the author’s paper for the highly ingeiiioii.s 


MOXASTKJ LimiAllIES. 1572 


and scienlihc method with which he carries out his view.s, and 
al.so to the pages of ihe ‘ rhilo.so])lncal Magazim; ’ for the last 
f(;w years for a discu.ssioii of the subject by other jdiilosoidiers. 
Prof. J. (Jlerk Maxwell, in a small volume ‘ On the Theory of 
Heat,’ devote.s Ids last chapter (xxii.) to a consideration of the 
molecular thc-orv of the constitution of bodies. 

MDJdiKJUEAll TOTENTJAL ENEilCJT. [Eneugv, E. C. S. 
col. ssi.| 

AIOLLTTIES, in ]iathology, a stale of softening of the tissues. 
Hence, i\L ossiuiii, softening of the bone,-, ami M. errrhri. soften¬ 
ing of the brain. 

iM()LliUS()lLM, a r.ofl, elastic, liiiiiour or well, gruw'ing from 
tile slcin of the face or oilier part-; of tin- bodv. 

MDXASTK ' LIJUIAIH LS. if nmnaslerh-s did im other good 
which claims tin-gratitude, of mankind, tlie fiiigl(! fact of their 
having been enabled to pn-erveto u.s lo-dav till- wlioh*, or nearly 
Ihe whole, manuscrij)!, literature we ])()ssess toiieliiug the cla,ssi- 
cal and early nu-di:eval ]«-iind of our bi.-tory, entitles thorn to 
our adiidratidii. It is iiol tin-objeci ol' tlie ]ires( ut acconiit to 
describe more 1 ban some of Hie mnst salient features connected 
with lliat. in.se])arabIo (•om]i;mii>n of Fmglish monasLicisin, the 
lo\e df writing, perusing, aii<l aci|Uiiiiig books and the ju-actical 
results of such :i teiid<‘uc\ ; but it is Well known that wc ow(^ to 
foreign nioiiiv-lcrics, .siicb a.-, tlml, of i<\.. (Jail in Swilzi-rlaiid, and 
In m.iiiv in Italy and l-’raiict-, Hie j>re,si‘rvalii'ii of aiicieiit uiaiiu- 
script example.sof Latin ami (Jreek cl.is.sics, whereby Hu- JMedici, 
the bouses of Aldii.s and Mailut iu.s, ami other cim|Ue-cenlo oilitoi-.s, 
were eii.dib-.l to ]>rodnce ihroiigli the mrdiulii of Hie ]irintiiig 
pre, - uuineidii.-- copio- of lln-.si! works which even now derive as 
jiiucli or more imporlaiiee fiom tin- general ])UJ-iT\ of tlieir text, 
a-lliey aci|uiiv eidianct-d \aliie in Hie eyes of the book-colleclov 
Irom ilic niciv t\pograpliical beauties Hiey exliibil. 'I’lie fortu¬ 
nate l';ic( llial our j-eligioii.-! Jiou.ses wen- iiol oiih Hu- poiiils of 
orig-iu, bill als<t tin- rcccjit.ii Ic^ of Hieir ow ii pioduetioiis, ami that 
ibe.M-vei V liou.ses for Hie iiiosl p.irl e)|jo^^d;m iuiuiuiiily from 
de.-lriictiou .such as was si Idoiii Hit- lot of olln-r sirougliold.s, is 
llie ]niuci]ial rea.-dn that we pos-cs-; so muclnu:iuu,->('ri]il Ireasun- 
iii Hie.-e later day.s. At lln- saiin- Him- il is not to be denied that 
tile mimeidii.; eoidlie.t,- with tin* Dam-.s in the uiiiHi ami adjoin¬ 
ing centuries, the di.ssoliilioii of iiioiia.steries in tin* sixtei-litll 
century, ami the j-avages oi'jiartv flrifc in the scvi-iitceiiHi, have 
coi.iuiilti-d sad and irreparahh- ha\oi‘, with the mo,si ]ireeiou,s 
dociiineiil.-. that iiiedin-val iiti r.itiu'e and till-art of the illumina¬ 
tor w.i- (\t-r enabled to ]ilod’.lce. 

Tie- Hnglisli monk ap]>iar.- Id have been ei[iial or ,s;ipel-ior to 
hi.- e.oiiipeei'sabroad in tin- literary lieiil ol' his characler, alllioiigh 
many pa- ed lle-ir liv<--. in the iiiei-'' i-l.ivi- h loulim- of their reli¬ 
gions diilie-, ami ''i-M'r.d liirmd much alleiilioii to more scien- 
tife-pni-aiit-. Thi,- particul;ii love of wi iting w .lim-ngend'-rcd in 
nii'iiastii-. mind-, to a gieat lii gi'i-e, b\ Ih.il jiecnliariy uatiomil 
iii.-lilnlion wlnrelp each abbe\ caiiitd on by coiifeinpoi-aueous 
addition.- a »liroiiii-b- ol He- princip.il evciils which bori- any in 
llmuce o\er Hie foiluiie- of their foumlalion. T’roui sevi-ral 
]i.i-sage- in early AVoik.^ we know that bn\s, probably the mo,si 
pioliriciii members ol tin- sclioul wliii h was so oidinarv inia])]ieu- 
dag(- to inoiia.-.lie bi-n-es of any iiiiporlance, weic enijiloxed in 
Iraiisi-ribing favourite text-;, the arclieiypes of wliicli were ieiil 
about from one Inm.se to auolln-r under penalties for tln-ir punc¬ 
tual ami uiiiujured return. Several inauu.seripts exhibit such 
m.-uked ]K-cuIiarilie.s in the haiidw riling that there arc* those* 
which may be idc-iitilic-d .solely froni this point of vic-w-^, as being 
tlie prodiic-lioii of SI. .\liiaiis, IJoclieslei-, or (’aiiterbury. 

One ol the earlie.st li.st.- of book,-. In-Ioiigiug to an Fuglish reli¬ 
gious huii.M-is that ill the iuveiiloi-y of (Jills Irom l’.islio[) Leolric 
lo Kxi-ler ('alhedral, wln-re it is evidc-ut Hn-y were classed will) 
the most valuable- jios.'.e-ssieiji.-. of Hie ca,tliedral. Tin; catalogue 
islooloiigto iu.-;ert lu-re-, but is]>rjut(.-d iu K einbk-.’s ‘ Codex Di])lo- 
malie-us,’ vol. iv. ]>]•. 270 - (5, ami coutaius be-twn-eii Ivvciity ami 
Ibirtv fie’rvie;e books called “pislilbec. ’ or ejiistle-booka, “saiig- 
be-c”or .snug-book-;, “yiiiueias’’ or liviiiiials, “summerra'diiig- 
bec.," ami “ wiiilerra-diugbe-e-,,” and ollier.s, iu addition to Eibb-s 
and (Josjiels, the works eif lT*i-,sius, (),sorius, Loetius, Porphy- 
rius, Prosperu.s, Prueleutiu,M, l.sidoru.s, lie*ela, Sediilius, ami 
vVm.-darius, with other tn-atises, .such a.s the. ‘ Diadeiua Moiia- 
ohoriim,’ ami tin* ‘ Jubei-jiaslorali.s,’ of Peipe; (Jn-gory. Avery 
full catalogue of the- lihi-ary belonging to the Ciste-rcian Abbey 
of Melsa, or Meaux, iu Vork.sbire-, xvill be; found iu MS. Cotton 
Vitellims, c. vi., and printed by E. A. liond, Esep in the. Mafltei-of 
the Rolls’ seric.s—‘Clirunica de Melsa,’ vol. iii. p. Ixxxiii., contain¬ 
ing a large; collection of servie-e book.s and general works of the(}- 
logy. Among the books of a mi.scellaneous charaeTer in this 
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Iil)TaTy,Av]iiLli iimubi'ri'tl in all ii|i\vartls of lliree limnlreil inanu- 
ficripts, may be iiuliiual many classical works, as those, of ]*lato, 
Sallust, Valerius, Seneca, Ovid, Piisciaii, Siu'tonius, and Koe- 
sippus, while niediteval Avorks of a historical orscientilic nature, 
Eucli as IMaci'ohius, Marhodius, the ‘Chronica’ of Martinus 
Pokmus, and of Henry of 11 aid iu;^don, JliiL'uilio, Petru.s Coines- 
ior, the ‘ Life, of Edward the Confe.s.sor,’ hy Ailred of Jlicvaul.K, 
are very w«‘.ll ivpn'senlcd. Tin' list i.s more valiiahle as it indi¬ 
cates the jdac.es wlie.n' Hie honks Avere ke])t, and the use.s to 
Avhich they Avevi' apjilied ; tliu.-t, six missals and church hooks 
are fur the serA’ice of tlie ,LM‘eal, altar ; .'^evcnty-five for the choir, 
fumni'f AvliicI) ;i!e si.v oraduul.s and no less than thirlv-eij'ht 
‘Processionaria jiarva in the iidinnary chapel jiiany r<-li- 
glous Volumes; others in the common pre<^ in the chnich ; in 
the ]ire.sses in the ])r,‘cenlo] s oHiee ; in the common ]ne-s of tln‘ * 
cloister; “in snj»rema theca snina ostium," the hi-he.d cu])-* 
hoard over t he doorway four jtsalleis; in another one «ip]»oKit<*, 
a hu-oe numherof religions W('rks ; “in llie.siine htth* cn|tho;ird, 
in other //imvc di.s(in;;ni.shed |>y h lli r.s of the alphahct," the hulk 
of the hof)ks Averi' Kejtl. An acc.onnl of seveial mc'lia-val collec¬ 
tors of majmscri})1s will he (ound under Look | L. (S. col. .‘’.“I |, j 
and a nnmhe]-of simi],ir notices miyhl lx* adih'd. Willis, in lii-. 
‘History of Mitri'd ,\hhe\s,’has eollcded several in-l.inces of 
imnia.st.ic dignitaries Avlm were celehrated for tln-ir lileraiA tastes, 
•lohn dc (irandeiie, inior of Lly, lioin \,i). to i:‘. lo, ha<l a 

study Well Idled uill] mainiscrijils,and procured the tran-ciiption 
of tAvo lines-1 1 'loks I'ortlie use of Ids alihey. In Simon do 

Lanoliiim, ahh't. of \\'(‘stniin«lri', ]ii(' ruled his chnreli Avith a 
valuaMe lihrary of mannseiipt- to the evteiil of t'sdiO, an enor- 
moii.s Slim in limse. days. Ih'iiryde 1‘lslria, a monk ainl afler- 
Avivrds prior of St. Auupistiue'CauteihnrA (<</<. \.ii. 11 1 . i‘ 
staled to jia\’e e'lven Jiiany \':dnal)lr Itoohs t<» hi - ahlaw. a.s di<l 
also hi-'snceeS'Or Jtohevt ll dhlnaml [nl>. .\.n. L’.Ttd ; a,nil ])riov 
'I’homa.-i (’hilli'iiden f\.i», IdDii-J 11 1 Thomas («'ohle.-ton, ;iii- 
otlier ])nor of the ,sa,me monasteiA ; \.i». liitJ'. ])ivreii1cd a \'‘rv 
heaulifnl niis.sal for use at hieh ina, The hi.-toryol tlie-.edona- 
tion.s is very inleie;,! in;.', as it illn-l r.ih'- the <|ne,s|,i.iii h"U' lar tlie 
intnale.- t»r a mona.-teiA liad any priv.ile pr«p(n_\. j\l a. peiiod 
anterior (o llie-e notices avc lind IVilliam of M.dme'''iiry pni-- 
chasiiio liistorieal works I'or pri\,ile ns4'. .and he liim.-'ell I'-ll- an 
anecdote of Sh. .Mdlieliii l)ar,o.iiiiino with s.ulois at hoxer 
foraPihh*. A Saxon ah,i,)| ol' ('ro^ialld, nanud lyodric. 

A.n. oa,\'e to (he alii)c\ lihrarv a collection com]io cd of no 

le.ss than I'oiiy laiye and one lininlre 1 .'■mail volunu'.'.and ^'imel.n, 
uhl)ot of St. Allxiiis (\.n. I M:(i - 1 cansi-d many \ .liimest<i 
he ]n'epari'd for the mon.islery. d'lu' eiti/eii.s of Norwich, in .\.i). 
l:i7lJ, iiliimicred tlie lihiMiA of the (hlhedral Prnny, .and hiirnl 
the hooks ; and at the (li -soluti<ni the liUr.uie • of man\ ol (he 
richer ahheys wa ic nlleih di,-.]»er-ed, th.il tif .Malmeshni a , loi- 
example, l)eiii“ carted away in loads for the ;do\ev,s and tanner,-, 
of the town. W'alcotl, in liis ‘ NolC'on ( hlhedi.-ils,’oives maiiA 
instances of ilie Avaiitoii dost riielion of lihrarie.s . he lia.< ;d--o jinh 
lished the cataloyme- ol' l>ooks helojiyino to some jnona.-leiic- in 
the ‘'rr.insaelions of the Iloyal Societ\ of Lit»Tallire.’ 

Lichfield (htliedral ; (Jrey h’l iars, Lomh ii; Kochester, ('anter- 
hni'v, Lincoln, SI. Alhaiis, Winche-tcr, and many other centres 
of moiiachism, |iossessed line lihi'aries of hook;y a]»art from the 
.scrvici'hooks emjiloM'd in ! lie K'^]lccli^ e ehnrche.y and in many 
instances tlie name of tlie donor or owner lias hern iii.--cril>ed in 
tlie volume, AvhereliVAVe aj-e eiiahhal to identify it as the po.-se.ssion 
of some monaslerv. In some instance , a pre.s.smark, composed 
of letters and lio'iires, i--; Avrilleii on ihc lly-leaf, and, in others, 
Avhole or a.hhre\ iated Avord;-, suc.h as (//•■•/compartment ; 
fP'itduKf slielf ; iiftilciis, hook case ; Ihira^ tfriiKiriDfinn, uliiii fitini, 
press, are addeil to indicate the ]H‘opev po.-ition of tin* mamiscri|»t 
to the lihrarian. ddie new cla.s.scd cataIo;-;ne of maniiscri])ts in 
the Pritish .Mm-ieum contains a, volume ih'vutctl to the name.-' of 
corpoiMle. oAvnei'.s, and in it. a large unmher of m;mn.scrij»ls Avill 
he noticed as helongiie.f to the Ihigli.sh moiiasterier. of Ashridge, 
Ikirdeney, liellahinda or JJyJand, Patlle, Ihiildewa.s, JJri.stol 
(canons of St. Angiistine\ Jhiry St. Edmund--:, Aairioiis colleges 
nt (daiulm’dge, (k-impsey, (hnterhnry f.St. Aiignsline'.s, ujovard.s 
of thirty Amlnnies), (lliristeliiircli ('athedral, and the J'Viars 
minor tliere, Chertsey, Che.ster, (Miiehi*sler, (Jliicksand, (hren- 
coster, CJoggc.diall, C’oveutvy, Dnrlinm, Ely, Eton, Evesham, 
Exeter, Eonntains, (Jloiicester, (lishurne, Jlaics, Hertloiulo, 
llolmcultram, 11 ohm* St. Lenedict’s, hlyde, Kirkhani, Kirk- 
slede, Llan(.ony, Tanierick, Lincoln; London, St. 'riiomas of 
Aeon, St. IVter’.s (dornhill, IJlack Eriars, St. JkirthohnneAv’s; 
Margan, JMevtou, Oxford colleges of All Souls, St. Pi'lerV, 
Brasenose, Wiiiclicster, &c.; I’er,shore, Petorhorough, lMynij>toii, 
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llaiiisey, lleailing (nineteioiA’olnmes), Tlievanlx, Itoche.der (nearly 
ninety volumest, Bulford, St. Alhaiis (over twi'iity ^volnnn*.*«), 
Sein]iriiighani, Southamjiton, Southwark, S]ialding, Tateshall, 
'riianu', Thornton, Ti*Avki'shnr\, 'reigninonth, A^hllthanl, 
minster, Won-e.ster Oatliedral, and convent of tin* minor Jriars 
there, AVinche.ster, and other religions fomidations in khigland, 
asAvell as the fori-igii hon.'^esnf \Vnil/.hnrg, Areiistein, Louvain, 
A;gen, Amiens, Aiviislein, ('amherone in llainanll, ('amhr.iy, 
Oorhie, (‘ortoiia, St. Nicholas near ('iisa, diocese of Treves (six¬ 
teen vi»lnnie.s\ Kherh.ich, Kj-I’nrl, one ort wofroni the monastery 
of St. LaAvreiici* in the L.-eiirial, l''lorence, Si. Mark’s Hldrleeii 
volunu'S), (Irenohle, Liege, Limoges. Louvain, Mayeiice ('arlhu- 
si.ins (tlfly voluine.-^in the Arundel collectiim' ; SI, Mary Heipara. 
a Syriac monastery in the de.-ei'i of Nitria, whet.ce the hulk of 
our Syri.ic eolh'ction is derived, c.ontrihnleil npward.'ol' livi- liiin- 
dred mannscrijils, ]>riiicipally theologieid ; I’arc ahheA near 
Ijoinaiii, lllieini.'', St. (Jeoi-genherg in llu'd'yrol. StaMo or Slave- 
lot, near Limhnrg. in the diocese of Li'-ge, TounniA, d’rexes, 
A'ieiina, and Waidhan-eii, A l.ir-.'.e nund'er of Mtiiihir names 
niighl ho :idde<l from the MSS. in the colle'.i.; and other 
n.-itioiial j-eiKMi(orie-. 

Dr. d'.iniier, in hi-. ‘ I’lil'liothei a Ihitannico-11iheniica,* ]n-int.-i 
the eat.ilogneof .Monastic Lihraries a-'compiled hy .lohn l>o.slon, 
a monk of SI. Igdmnmr;' Bury, Avho tionii.shed in .\.i). IdlO. 
d'his diligent monk \ i.-ited no le-w Ilian l\\o Iiiindred ol tin* 
]ninci|'al monasterie-, in Kiigland, and (-.ii-efnlly examined their 
J lil'i-arie--, chii-l!y Avilh a view to acfpiiring a kimw'h-d.ge of the 
i theologi.-al Avofks they coiilaiiied. In his grouping of these, 

! ho'i-es he apjn-ar.s 111 have adopted Ihe pioxiiicial arran;.',emi-iit 
' of ca ./.'<//(/, or mini-, as emplou'd hy the I’laiicis<‘aus, allhoiigh 
! Iheie i- no eviileiu’e that lie w.is connected with that ovler. 
i Each hoii.-se of hi;- li.st was ilengnaled with a niiniher, and his 
j aljihahcticid catalogue of anthor,-.; ami work' eonlain.^ Aarious of 
1 the e nnniheiv .'■.el against (lie freati.'e. lo .show that siicli hooks 
1 weie ( onlaiiied ill the liiona■ 1 eiie.s lliu-' indicated. l’oi‘ example, 
j J’.eda'- wank. • I >e Nat lira h’eniiii,’ is (hii,' nniiil'end, sy, 1)1, !).'), 

I Id, JD, liiT. Ac. : llu‘ preli.xed ki'v ; how,' lhal the iiion.islerie.s 
! |»os.se.-'.siiig f-opi<'s of that Work were Liny, f’oi-d, fixeler, 

'■ Woliiirne, St. I’.-mr,-; London, Stanh y, Ac. 

{ ,M< )N.A.Sd’K dSM I ,Mon’\ i-iii,'Ai, Ik ('. vol. V. col. 7-! |. 

AloNOCllh'OMAd’IC LAM I’ [ L \.Mr, Mosoriimoi vno, E. ('. 
\ol. V. < ok SI ; I|oMo<ii;.N'ion Lioiit, Ik ('. S. col. 

AlON( K 1 lf,\ M. d'h!*- word i.- derived from lwo(!i-eek w-ord--. 
fc/.'ov and yii(ifi/na, a unii'L ; and :-i;'iiilie-'a conihination of 

two or more letter.- o| the alphiihel, into one (igiire of imn-e or le-s 
(-oni]ile\it\. ddm u-e of the moiio;gr.mi, A\liii h i-eenmniemls il- 
.-■elf nalni.-illy in all tho.se case, w Jiere l eoiioiuy ofsiiaci' i-a main 
ohjeel to the artic.l, apjie.n-s to have IieenAerv widely !-l)re;\d ; in 
I la't, .'■ylhihie l.ingiiai'e-., like llio.o' of the ('Iiinese, As.syi'iaii, 
and tnauA other Oriental nations, may have keen originally 
moiiogrammatie a.-, well as ideograpliie, inasmueh a-, the comhi- 
nalioii.s of ,-lrokes and ]nai-k-. Aary very mmh with respect, to 
inirica'y and comjtli'-ation, altliougli not alwa\s in aceorilance 
A\jlh the simplicity or iliver,-it v ol llii' sonn' 1.•. e.xjtressed at omi 
ntler.inc.e. W'ith the iJomans the monogram w.m much used on 
their coins, as for example a comlnned form of the letters d' V P, 
for Tijn. ddiis kind of jiioiiogram Avas generally ].laced In the 
ar<M or held of 1 he (-oin, and eonsisird ol' t he lirsl few- comnieiiciiig 
httlei's of the naiin* of ;i town, city, or per.''on:i;.;e, Avilh whom 
the coiii.s Avere lo he .r soeiated. It tloes not ajiju ar that, nioiio- 
graiii.' Aven* <-mplo\ed in ihniiaii iii.sci-ijilioicg .sjiaee not, Iteing si) 
jiuich an ohject Avilh the M-iiljitin- as Avilh the coin and gem en¬ 
graver. Some laiegnage.',, as llii' llehrew for example, liad not 
an alph.-diel avcH miiled lor ad.iplalion in tins respect, and these 
Avere cmesetpient!> <-ompelled lo kill haek upon tin- use of initial 
leller.s in ca^e.^ wliere no amhi'pioiis inlerplelalion could well 
ari.'c ; ami indeed the use of initials Avas carrii-d to a great, e.vlent 
among the Pomniis ihroughont all their in.sc.rihed works of ai-f. 
There is no doiiht llial at the eomineneemeiit of the (diiislian 
jteriod the n.se. of moiKigtam.s Avas univer.sul, as we lind early 
examples of tin* monogrammatic name of .lesns (diri:sl : J 11 S, 
X P<^, A.c.; and the iny.'tical Avord thoiigli il striclly sjieak- 

iug jmrlake.s more of the cliai-aeler of an enigiii.i, anagram, or 
acro.stie, must yet he traced to the .-.aiiie indnlgeiiee of fancy 
which produced ami fo.steivd the nuniograni jnnper. Jndeeil, the 
loA'c of lAvistiiig, comhiiiiiig ami contorting lettens ami avoiaIs 
iiiiiver.sally nourished in the middle ages, early and late, and the, 
Hiditudc of the. moiuntic cells w'as fi-e(|nently Avhiled iiAvay hy its 
occupants in devksiugnew forms of lettering, writing acro,stic,,aiia- 
grainmulic, rhyming, leonine, and other intricate, verses, some, of 
Avliieli arc calculated to aslomid the reader, as avcH hy the iiigc- 
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nuity disjilayrd in tlicir inaniinilation as Ly the lioldness of their 
conception wliich liaa hcciii brought to a succe-ssful issue; »St. 
Aldlielin, ihsiioj) (^f Sherbourne, being one of the principal 
v'l'iters of these cnrioiis ]) 0 (*nis. I V'^kuhifk'ATIon, E. C. S.J 
Tlie lubrii's and titles found in (freek mnniiscripts are geiiemlly 
nioijogriiinnmtic in their cliarjicler, and even in tin.* seventecntli 
century ])rinted books in this language exhibited a very large 
nninber of abbreviations, ligatun s, ainl contractions, all of which 
must be consideital, strictly speaking, luoinigranis. Munuscriids 
written in Latin also indicate a great diversity of monograms, 
wliich })y their very nature are bound by no strict ruhi of con¬ 
struction, and Wet'll confined alum* by the genius or inventive 
taculty of the 'luuntifor or illiniiiiixlnr^ an individual dl.-^tiuet 
from the scrihr. 'J’here me, naturally in any alidiabet of an 
angular cbaracti'r, like tbe Roman, many letters wliich ])ossc.^.s 
corre.spouding ]tarts, such as the uprigllt strokes of the It, D, 
tS^'c., the hori/oiital lines of the E, L, tV.-c., anil the curves of 
(G, O, (,), iKic.. ; and by laying as it were one letter over tbe j 
oilier so that the similar ]iorl ioiis should roincidi*. a large number 
ot coiubiuatious were, made,; these wert* mostly called /o/tr/( 0 ’c.s\ 1 
when only two l( tter.s wei'e, so to sp(*a.k, iiuoiporated ; uhen 
more than two, niunDi/riniifi. 

Monogram.s were vi'ry fr('(|uently emitlnyed in ilu* medijeval 
diplomatic art. t^ommeneing woi'd.s «if Aiiglo-Saxoii (.'liarters ; 
Kul)si*riptiiin,s to royal and I'apal documents, and stuiie.times even 
whole, si'nt.eiiees are built, up u])on tin* e.ouveuient lines of an 
A, jM, or N. Gii [lajial laills from a very early ]ieriod seiiti'iic.e-, 
|»rincijially taken from tbe Lible, and alw.ays of a religion.-; teii- 
ileiicy, are found written in monogram, 'flie b-adi'ii bulla* of 
Greece, and lier ollsliooi Sicily, illusl.rat(* llie extensivi* iim* of 
monograms, wliich Jialurally recommended them.selves b_\ tin* 
small (luaiitity of sjiace ivipiired and the secret wor<l which 
couhl tlius be, eo]iveye<l aloia* to the eye,', it was intended to 
enlighten. \'erv good I'.vample.s of lhe.se may bo .seen among 
tbe engravings in the articles llri.i.A IK. (I S. eol. :‘.h7| anil 
Ilvi-ATi's (K G. S. eol. 1:}J!)|. ]\Ifniy have ))e(*ii engrave<l by 
varjou,s anliijiiaries a7ul arcbtoologist.s, Jml a givaf. ipiantity 
3’emaili to be deeipla-red, the sigiiiliealion propo.->ed being very 
ol'teii of an absurdly arbitrary and rar-feldied uutiire. M’lie nioiid- 
grummatic minu-s ol' Gliailemagja* (Karoliis) and Ludovicus 
occur as subscrijilions or alic.s1,a,tioiis ujiou two uni<|Ue docu¬ 
ments inscribed upon lead in the Ihilisli .Museum (Aild. MS., 
.11:1,117), mid da,te<l rc.spectively in the, years A.r>, sn| and Ka? ; 
these relate to important jias,sages in the history of Northern 
Italy, mid the (loiuinatioii of the Loiiihardic ilynasty, and have, 
been lately piddislu'd by \V. de G. Uircli, in the ‘ Arcluddogia’of 
ilu*. Society of Autiipmrie.s, vid. .\liv. ]i]t. l:i:.} LMI, l.s71. Many 
similar Jiioiiograiiis may be obsiu’ved in the numerous works 
uium I'aheogra^iliy and tin* history of Maiiu.scrijils. 

The jieciiliai'ly arlislir-, ad\'antage.s oll'ered by tin* skilful and 
intrii'ate aiTmigeni(*iil of nniaiiieiilal and llorid letter.s, wei'e by 
no means neglected or di'spised by the ]iractii'al di'.sigiiers, whe¬ 
ther of arcliitecl.nn*, engraving, or metal work, of na'ili.-eval 
limcH. Numerous relics of almo.sl every material, and ranging 
over a large diversity of olijects, attest the uuivi'i'.sal taste for 
siieli I’omhijiatioii.s ; iiiseriptioiis on rings, gi'in.s, seats, stone, 
work, mid sc,ul})t,ure in general, ohjects in ]ireciou.s metal, such 
us shrines and caskets, iiioiiiimeiilal brasse.s, and all the multi¬ 
farious j(ara|ilienialia reipiired to decorate a ]iag«*aiit or adorn a 
sepulchre, exhiliit, no lark of iiiouogranis, Avhetlier in the sim¬ 
plest form of collided letters, or lljintuns, or the more, complex 
and e,la.boral.e(i (•once]it ions of Avlndc Avorils and iiame.s. 

With tbe mediicval seal engraver, avIjo avus to a great extent 
(Tamped for space, mid eonsi-ipiently inclined to avail liimsidf 
readily of any arlilicial aid towards economising the moiii left 
in the aiimilar .space conventionally ap]»i'o]irialed to the leg(*nd 
or motto, ligatures and monograms e.specially found favour. 
And a A'ory largi* number of tliese forms, for the most jiarl 
simple mid yet .synimet.rically oriiameMtal, Avill be found among 
all good collections id' .specimens of seals, ranging from tbe four- 
tiiejitli to the sixteenth ceiituiy. 'riie Avide, range of design 
ir(*clndes any syslematie arrangement of these devices ; some 
K-'ing as it Avere built up ii]»oii the eonvenimitly disjiosed mem¬ 
bers of migular letters, others containing smaller letters Avithiii 
tlie looiis mid turns of larger ones, Avhile some partake of both 
natures. Many of tin* seals eontaining that peculiar cl!i.s.«i of 
device known as wcrvhinif-mnrh, iincontli d(*vices of from Uvo to 
twenty liiie.s in every ]>os,sibh* geometrical arrangement, have i 
the initials of llM*ir owners incorporated and blended into their 
eoiiiposition. The constantly reeiirring upright shaft tipped 1 
Avilli two orthree shorter lines at an aciileangle lias been thought i 


‘ by some, and ptirhaps -with reason, to bear some re.semblaiice 
and allusion to tne flag or banner of the Holy Lamb, or Agnus Dei 
i [L.vmb, E. C. S. col. 14:i4j, wliicli was so favourite a sign with the 
I merchants and traders ol some centimes past. These mcrchant- 
viarhj many of Avhich an,; very btiaiitifiilly designed, some of 
which are, so constructed as at first sight to have sonic rcsem- 
hlance to lieruldic blazon, Avbile others are a rude and imperfect 
type, arc not confined to seals, but like the trade.-marks of 
llie pre.sent day, oi* rather like the private marks placed on 
]Mickages of nierehmidisi*, have been used from a very early 
perioii ill the history of inleriiatioiial trade; tbe Cottonian MS. 
Nero K II., in llie I’ritisli Mu.seiim, contains a list of tliese 
uiark.s used upon mereliandise of foreign ships captured in the 
early y(*ars of Ilu*. lifteenth century. As an illustration of the 
niimenuis ligiitnres ('mployed in tlio aljdiaheUiry of the seal 
engraver, Moiis. Douct D’Acetj, in llie ])i'e.l’aee, (p. IlO) to his cata¬ 
logue (tf tin* ‘Archives dc rKmpire—(\>llection de Sceaux,’ 
Laris, isn;;, .speaking of the typi.'.s em]>loyed in ]>rinting the 
legeiid.s of the seals in the colled ion at Vari.s, states that during 
the progress of his woik lu> found it neressary to use no fewer 
than l:il ly]>es of lie* I'oinit, reipiired to reproduce Lombardic 
legends occurring betAveeii the tenth ami twi'lfth centuries; 7() 
types of that found u]ioii legends of the thirteenth and four¬ 
teenth eonturies ; and -17 of two diHereiit founts of gothic or 
black l(*ttcT for the lifteenlb century ; and 5:1 for that repre¬ 
senting the alphabet employed for legends ranging from the 
fifteenth to the, .sevt'iilceiilh ceiiliiries. Many of tlie modern 
monograms are eojties from mediievai examples, and the taste for 
them ujtoii pa]i(*r, articles of plate, (U*., lia.s led to many artists 
producing very line examples whie,1i vie with the older forms, 
if they ih» not excel llieiii in beauty, clia.'-'lene.ss, ipiaintness anil 
intricacy. 

MONdllMI VSITKS ( Ki tyi iii:s, K. Ring. Div. vol. ii. col. 

•j.sai. 

MONORROSTVJ.K [ I’oitTi.'o, K. G. vol. vi. col. (M4]. 

MONORTKRAL l'ri:.Mi>i,K, K. l\ vol. viii. col. KK)]. 

MGjN'OTll KLI'I'KS I Kotychks, .K. G. Ring. .I)iv. a'oI. ii. 
eol. -hs:?). 

M ()NSTR.\ NGK.or K FAf ON STII ;\N (' K, from Tjatiii/ananitro, 
to show (called also .somelimes an imti nsDiimii or /'.rpa.s'iVorrimi, 
from the piirposi* for which it is I'liiployed), a traiis]iareiit jiyx or 
ea..se, usually ofcry.stal, suii'oumled hv gildeil rays of glory al- 
lerii.'itely straight and wavy, and siippoiled on an ornamental 
stem, Avilha foot like thatof a chalice, so lliat it may stand ujioii 
the altar. It contains the consecrated wafer of the, Kuc.liaiist, 
and is employed for shoAviiig it to the jM‘o]>h' at heiu'dictioiis, re- 
ligion.s ]i]'octr,sion.s, ]>iiblic Avor.diii), ami other solemn eerenumies 
of till* Roman Oalholic ('liiiich. 'The eon.secrated Avafer, or 
‘“Host," had been carrii*d in ]irocession as early as the lltli 
ceiilnry, ami after tlie in.^litiilioji of the fe.slivid of I'orjui.s 
Ghii.sti hy Rope Grbau l\'.,iii lii(!4, the custom was m(.)re gene¬ 
rally ob.served. Lip to thi.H t ime, howevej', and for nearly two 
ceilturie.s all(*r, itdoe.s not ap]i(*in' to have been expo.scd to public 
ga/.e, but Avas encloised in an ojtaipu; box or vase called iicihorivw. 
(from I'ihutt, food, in refen'iice to its sacred contents) ; and it is 
Jiot until tlie (’ouncil of Gologiie, licld in 1452, that we find any 
mention (d the Host b(‘ing set U]> ami exhibited visibly to the 
lieojile. At first the monstrance Avas merely like an ordinary 
ri4i<piarv, but afterwards assumed various sliapi's, as of a littb*, 
jeAVi*lled lower Avilb four glass or crystal ajierlure.s ; the figure of 
a saint, or of the. Holy Lamb, with St. John pointing to it; the 
cross, or a speci(*.s of laiiteru Jiioimte.d on a pc.di*,stal, and eomo. 
other forms ; Avhile it alsi^ became more elabmalc-ly ornamented, 
and occa.sionally had relics ])laced in it, or Avas surmounted by a 
eros.s or crucifix. The, most common modern fonn now in use is 
that de.M.Til)ed above, viz., a chaliee-fm;t(.*d stem of prcciou.s 
metal, supporting a Lrans])arent ])yx, surrounded by tiun-like 
lay.s. Tlu* monstrance is also an attribute, of the following 
s.'iiiif.sNorberl, Zepliyrinus, Ronaveutura, Juliana, Mary 
M.agdalcn of Razzis, Walburg.a, Frances, and Clara. 

(Rugin’s (lldmiry of J’JccJeniastirtil Archifreture and Costume; 
Thii*iV L'Kryositiou (hi tiiviut Sarrnnent; IIuseiiheth’s Emblems 
of (faints.) 

MOON, Radfatjon ot IIuat fkom [Heat, E. C. S. col. 
14211. 

MOON, SECULAR INEQUALITY OF THE MEAN 
MOTION OF THE. This celebrated inerjiiality, the physical 
origin of which has been elsewhere exjilaiued ( GravjtatiON, 
E. (A], \va.s Jirst .sii.sjiccted by Halley, Avho having computed cei'- 
tiiin, ancient eclipses recorded by I’tolemy, by means of the 
inoon’fi mean motion us d(*rived from modern observations, ob- 
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tained for tlie moon a j)kcc in licr orlat loss advanced than tliat 
which tho recorded observations indicated. He was in this 
manner led to conclude that the lime of the moon’s revolution 
round the eai th has been underf'oiu}' a course of j^raduul diminu¬ 
tion from the earliest ages of history. In 1740 Dunthorue 
ooiiimunieated a pajHT to the Royal Sociiity which contained a 
complete discussion of tin', snhjrct." ’Fhc conclusion he arrived at 
was that, in order to reconcile the ancient eclipses with the 
inodern observations of tin* moon, it w«nild l)i: necessary to add 
to the mean longitude of the latter a (inantity ]>ro))oi-tional to 
the stjimrc of the. nmnher of centuries Is'lore. or altm* tin* year 
1700. This (|Uanti1.y lu* lixed at lo" for the first century. 
Mayer in his lunar tables li.xed the accideration fir-^t at (;"*7, and 
Biihseipiently at 9''. 

The existence of a secular acceh'ratioii of the moon’s mean 
jiiotion seemed at tir.st to hi! at variaiiee willi the ])rineiplesof 
the theory of gravilation, inasmuch as it had been istahlished 
that the mean dislaiico and conseipiently the mean motion of 
any of the bodies of the jilaiielarv system could not be allccted 
by a secular variation ile[iemling on tlu! disturbing action of aiiv 
of the. oilier bodies of the system. After various fniilles.s ellbrls 
on lbe])artof gi'ometers lo discover the origin of this iui-ipialily, 
Laidace iinally, in 17iS7, succeeded in tracing it to its true source, 
and demonstrated it to be. in ]>erfeet accordance with the priiiei- 
])les of the theory of gravitation. It has 1)een already .'-Imwn 
[(.Ika vrj’vri(;N, E. t\|lbat it is produced (or at least in so faros 
the, analysis of J^aplaee indicated) by the disliirbiug action 
Avbicb till! snu e.xcrcises ujioii the moon, c.ombiiied with the 
secular variation of the eceenirieity of tlu* lerrestiial orbit. 
J.ajtlace found that llie value of the acceleration derivable IVom 
ilieory is— 

i()"'i«i(; /a + o' -oiisrid n, 

t doiioLing the number of eeuturies before or after the year IToO. 
The values snbseipiently oblaim!il by Damoi.seau mid 1‘laiia. 
agre,e<l very n(!arly with the. valiu' obtained by Laplace. Hansen, 
in 1HJ7, fixed the eo-ellieieiit of the ])rineipa.l term at I ("••17. 

In 185)9 the ipiestion of l.lie moon's ae.eelerat ion assumed a ni*w 
]iliase when J\rr. Adams, in a ]ia]ier wliieli he eommunieated to 
the. Royal Sociidy, aiiuoniieed tlial tlu* true value of the iii- 
eipuility amounted to only about half the value wliieli bad been 
liitlierto assigned to it. The invest igation of Laplace w.i-; founded 
n])ou the sri]))>usitioM that '.lie tangential di'.lurbing force of tin* 
sun proiliieed no ])eriiiaiieiit elleet ii|ion the mean motion 
of the moon, and so long as the approximation is cotiliiied 
to the- tirst powiM' of Hie disluibiiig force, the sujipo.-ition 
is perfectly admi.«sil)le, Lut when the iuvestigalion iiicludes 
the terms depending on the sipiare and liiglier powers ui the 
disturbing force, it l>eeomes iiece.s.sary to take into aecoimt the 
tangi’iitinl disturbing force wliieli alters penii:meiitl_\ Hie mean 
areal velocity and Hiiis alfecis the a aim* ot the secular aceclera- 
tioii. Damoiseaii ami I’laiia bad coiidiieted their respective 
ajipro.vimatiniis so as to iuclmle the terms depending uii the 
sipiai’e and higher jiower.s of the ili.slurbiiig J'oree, but they 
omitted to take into account the |)ermaiientelleet ])r(.iluc,ed ujioii 
the moon’s areal velocity by llie disturbing force of the sun. 
The. 7‘esult of Adams’ iimd researches indicated Hie true value of 
the accideration lo be lii bsr»!) Delaunay communicated 

a pajier to the French Academy of Sciences, the result of a most 
elaborate investigation of the subjec-t. Jlis rescan lies jtreseiileil 
a most Balisfaelory accordance. \A ilb those of Adams. 11c lixed 
the, value of the acceleration at (5 "H 1 iii u century. 

The result obtained by Adams Avas coiili*sted by Hansen, 
I'lana, and Poniecoulaut, Inii it avii.s fully coiitirmeil by Donkin, 
Lubbock, and (Jayley, avIio severally caleulale.d Hie value of the 
acceleration by ditfereiit proce.sses, and it is now generally ad¬ 
mitted by astronomers to rejireseut the true theoretical A’abie of 
the acceleration. But a serious ililliciilty lienee ari.ses. 11 is found 
that the value of llie aeceleration assigned by Jlaiiseii,namely, 
agrees much betti.T Avitb tlu* aiieient observations of 
eclipses of the sun and moon than the more accurate theoretical 
Value obtained by Adams. It has been snpjio.sed that the dif¬ 
ference betAveen the theoretical and the ob.srrved value of Hie 
acceleration which has thus bi'cn sboAvn to exist, may be due to 
a gradual retardation of the earth’s inotion njum its axis, the, 
result of the coutinuoAis friction produced by the action of the 
tides. 

MORBILLI (a diminution of Morlnis), a term in use on Hie 
Continent as the syiiunyiu of rubeola, or Hu; measles. 1’lie 
Italians called the plague il morhOf and morhilli Hie minor 
plague. 

MOllBUS, a disease. This Avord variously cpialilied, as in M. 


ai'f/untm^ jauiulice ; M. cathtnis, or sacer, ejiilep.sy ; 71/. straiuju- 
tutoriu.^ a .suffocating sorc'-Hiroat, is largely used in medicine. 

1\1DU(SANATIC MARRIADK ((leniuin, Monjanntkche Ehe)^ 
ail incomplete, limited, or left-handed marriage. By the. laws 
of (lermauy a member of a royal hoii.se can only contract a full 
valid maiTiage Avith one of eipial or eipiivalent rank; but an 
piigageiiient may be. entered into by a prince or member of the 
higher nolality Avilb a Avoinaii of IoAV(*r rank, Avbicli is recognised 
in Liav as a morganatic marriage. By tliis marriage the Avoinan 
is nut raised to her Imsliaiitrs rank, and the children, Hiuiigli 
legitimate, do not succeed to the family titles or inherit Hie 
faniilv estates. 

MORION [Hklmkt. E. ('. vol. iv. cob (kV2l. 

IMORMONISM I Smith, JoKi;i*ii, E. (). Biog. Div. vol. vii. 
col. 5)5)1 ; VorNd, Lui.hi.xm, E. tk liiog, Div. vol. viii. col. 8:35)1. 
MOIlOt!(’() ]iK.\TlllOU I l-iK-VTinai Manlu-’aciuiu:, E. ci 

Vol. A'. Col. 11)9). 

JMOlv I’J 11N E. '^riie projiertie.s of mori»hiiie il.self have been 
already de.M’.ribed | E. (k, vol. vi, col. 5)2], but some interesting 
derivatives have lately been discovi'ivd, of wbiidi Hie most im- 
liortaiit are (i.ii<niioritliiii<‘ and 

Ai’oaioih’Him:, tH.,,N. jO, (H(,^//»,Ak,OJ. This compound, 
wliic-b only dilfeis Horn morpbiue iii containing two molecules 
less water, is formed on liealing morjiliiiie or codeine (metli^d- 
inorpliiiie) Avitb a large exee.ss ol liydrocblorie acid to about ]5)()k 
The lae-v itself i,-. a colourless, crystalline snb.staiice Avhicli 
ipiiekly turns green on exposure to the air. It is soluble in 
ale.obol, ether, and eblorolorm, but only slightly solnble in 
w.iler. Its pbydologieal aelion is very ditfereiit from that of 
iiiorjibine, ajuaiiorpbine being a, ]M)\verfuI emetic, (Matlbiesseii 
and Wriglit, ‘ Proe. Roy. Soe.,’ xvii. df).') and 4()H,) 

(.)XA.M<)npiiiM:, lk„H;,.,N./),^ ^ obtained by 

treating morpliine Jiydroeliloridi* with argentic nitrate. It 
crv.stallizi's in needles, Avbieb melt at 2-45)'^, and are ijisoliibb; in 
water, alcohol, and el her, but sliglitly soluble in ammonia, 
W'ilb aeid.s it forms sall.s, wliic.li an* sidiible in water. (Scluitzeu- 
lierger, ‘ Bull. Sue. Dliim.’ (2j iv. 17().) 

Picsides the substances Just described, numerous ])olyiuoridert 
of morphine and derivalives IVom Hieiii have recently lieen ub- 
lamed liy Dr, Wright. 

Molts E (from //o/ziAo, to liiteb Hie clasp or fastening of a 
co])e or peeloial, and hence called also Jirnuinihiiii (from Jlriiin, 
to li.x). It was usually of common metal, but. sometimes of 
gold or silver, enamelled, or ormimented Avitli ]»recious stoiie.s 
and gi'ins, ami imt uneonmionly hollow inside, so as to contain 
small relicsor rejiresentations ol Hie sacred mysteries. Numerous 
examples of it may be seen lignn’d in illuminated MSS. 

Moirr HE (’HIEN (dog’s dealliV a svnoiivm of tlie spasmodic 
cholera. ‘ ... 

MOSAIC WOOL, a kind of carpeting, so named from its 
resemblance to tlu* inlaid Avork so called. It is cliielly used 
for nig,<, railway A\Tai>pers, and similar arlic.leH. Numerous 
Avoollcii threads, arranged in conformity with a delinite jiattern, 
are sirelelied liorizontall_\ in a frame, nearly close together liori- 
zoiitally and A'erl ieally. Tie* assemblage of threads is then severed 
at intervals, by vertical ciit.s, into com[iaeL cubical masse.s, all 
exae,tl\ alike, (tiie of tlie,.;e cubes is set uj) in a frame, Avitli llu! 
threads vertical ; ami [xirlious of rug or clotli are made from it in 
a remarkable maimer. A liorizontaJ shaving i.s taken olf the to]), 
to bring the ends ol tin* t liieads to a smooth level ; a ])iece of 
canvas is cemented doAA'ii upon it witli a solution of india-rubber; 
a slice is cut olf, from one-eigblii to one-ipiarter inch in thickness, 
and the nnder-.siirfacc ol’ Ibis .slice })resenls to vimv Hie de-sign iu 
])ro])er foims and c.olours. Similar slice.sare taken oil’, one after 
another, a cemeiiHng of canvas taking ]>1 ace after each shaving. 
The slices are all identical in size, tbickne.ss, and pattern. The. 
cube or block of woollen threads rises step by stej), to facilitate 
Hie c.iitling of the slices. The, eenient, is so adlie.sive, and so Avell 
ajiplied,tbat every littlebit of fibre clings at one end to tin; can¬ 
vas, Avliieb then forms abac-king to the rug or otlicr article.s. As 
Hu* slices may be. cut to any tbiekne.s.s at ]»Ieasure, the resulting 
ti.ssiu; may be a.s .short us a mere naj), or long amlffos.sy. Not 
only is Avool worked up in this Avay, but a.lso threads of cotton, 
silk, flux, gold, or .silver, or any two or more, of t hem. Messrs. 
Cro.sslcy, of J lab lux, have brought tlii.s manulucture to a high 
degree of completeness. 

MOTHER OE PEARL IPkahu Fjshisuv, E. Ck vol. vi. col. 
349J, The u.se of this beaiitiriil sub,stance in Hie maimracturing 
arts is noticed under But'jo.v Mam kaiti’Iii*: | E. C. vol. ii. cob 
4()9 ; and Oijtlkiia", E. 0. vol. iii, col. IffJbJ. 

MOTIVE, iu Avorks of art, the original purpose, idea, or iiu 
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tention of the artist. Sonjctime.s the Hource from which the 
artiflt obtained, or which is sin)]iosed to have suggested to him, 
the leading idea, is said to liave siip|di«l the motive of tins 
picture or statue. 

In music the use of tlu* term is similar ; hut it is further aj)- 
I>liod to the subject or theme., and, in a short piece, to tlie domi¬ 
nant or recun-ing phrase of llie movement. 

MOULDING MACHINE isaterm inconveniently applied in 
two wholly diverse ways. (1.) A moulding machiiui is a steam- 
worked ujiparatus, .i'or making mouldings, headings, rivolo.s, hol¬ 
lows, &c., on the edges ol hoiirds I'or j(uuery and cabinet work. 
The work is done, by pl.iiie-iroiis, but lliese, culling tools are lixed 
in a frame insle.'id of being lieM in tlie hand. Tn most iii.^lanees, 
the machine is so eoiistruet.ed, not tliat the tool shall tmveJ along 
over tile Avood, liiit lliat llu' wood sliall travel iimler llie tool. 
The tools uref not s<i mucli ^ihuie-irons .ms ciiller-head.s, which re- i 
volve with grout rapidity. Sonietinies all four I'dges of a .slri]) 
(d wood ean he. planed or moulded at <jn(‘(! ; M>melimes Ihei-e 
are one vertical .and two hori/onl.d cutters, Avhiidi will simull.M- | 
neously ]»lami an edgt-and cut a douhh'moiiMing ; wliile sonu* j 
are arranged to e.ut top and bottom mouldings. One nmiilding- j 
maeliiiie, of Erench invention, has a moiiidiiig-iron divided into 
as many se]t.Mrat<i jiiec.es as Ihmi- ate meiiduus in the moulding. 
The sash-hill'.’ I’or the ('rystid Eahiee oT l.sr»l,1he Cryj'tal Ealace 
at Sydenham, Ihe E.vhihition building ol' lfS(»:i, juid ollitu' large 
structures glazed Avith aeies of ghi.s.-,, A\eie nit or shiiped by 
moulding machines. Iron and oilier mel:ds ean hiive longilmli- 
nid mouldings cut in them on the same principle, hut much moic 
slowly. (2.) Moulding mai hine i.< the name given In Me.'-.sr.s. 
Howard, of Ih'dlord, to an appiu'iilu.s I'or eiisting plough wheel.s, 
and other ai'tieles oi' whicli niiiny .tie likely to he w.Miiled of one 
size. A nioul(ling-bo.\ is jdiic.cd upon a imaihling-jdale ; sand i.s 
filled iind raninied in ; ti jtadein is loucred into the iiml In a 
screAV and hand-wheel, Jind in Ihe impre-s oi'hollow thus niiide 
hy lli(‘]»jittern llu* e.Msting takes phiee. ('i>m)»le.\ eii.-liiig.’, cjin 
in this Avay be made hy unskilled liiluuir. 'J’he «-astings nspiive 
far Jess (Iri'ssing and ti’inmiing tluni those ju'oduced in the ordi¬ 
nary AViiy. The iiliiii has been iido[i1ed hy m:my of ilie huge 
agricullUTiil im]deiiient maker.:. 

MOCLDS, EJjASTIC, iire intended for u.m* Avhen a rigid 
mould Avouhl iml allow the e-Atriciilioii of the jirticle ca-t in it, 
ill eonsetpieiice of uiider-eiittiug. Sometimes two ri;;id htiU'- 
jnoulds iire em^tloyed to remedy this evil. At others, .mu ihistie 
mould is sub.stilnted, which A\ill pcrniit Ihe casting to be ]»ulled 
out Avithoiit injuring Hie mould. i\lr. Fo\, surgeon, when about 
to tiik(‘ cards of juialomical ]irep>Mr;iliuns, deiised a mo<le id' 
making moulds of glue, whicli posMS.-ed a degree of idasticity 
sulficiiMit to allow the (dijects lo he taken (jul of the moulds Avilh 
fjicility. Ami.xtureof glue and lieaide has Ikmmi fouial Avidl 
fitted for the purpose when the mould is leipiired lo reltiiu il.s 
el.Msticity for ti coii.siderahle time. (Julla-peirlia tind inditi ruhber 
are also eni]doA ed. 

MOliKNlNG for the dead is ti custom of veiy'^ r<>mo1e tui- 
liipiity. The .lews at the demise of their friends or relations 
We]it, rent tlieir giiriiienl.-:,smok* their brea. Is, lasteil, went bare¬ 
footed,];iy u])on thegiouml, cut or juilled olf their htiir ami lietuds, 
made incisions on ilieir hieiisis, or lacerated themsclve.s with 
their nails, whicli Avei'o to j-eimiin umMit ; co\ered Ihcir faces, 
]uit .sackidoth round Ihcii-Joins, :im1 sal duw ji among or sprinkled 
their he:id,s Avilli tishes. 'J'he time, of moui'iiiiig Avas usually 
seven days, hut thi.s Avas soinelinies ])rolonged. '^rhns in the 
cases of Saul, .Judith, and Herod the Gretit it continued only 
for the lirst-muned jicriod ; Avhile in the ctmes of Moses .and 
Aaron it extended over thirty days. The Ibihbins, in .giving di- 
lA-ctioiis I’oi- mourning, say that during three days it is idlowahle. 
to indulge, unn'.slraiiiedly in tetiis ami AVJiilings, hut that after 
that time, the diMuoiistratioiis of grief are to lie gradually 
moderated ; ami .losejiluis asserts tlmt thirty days ought to ho 
suflicii'iit I'or any AAise nitiii to lament the loss even of tlio.-se Avho 
liaA'^e heeii nefirest and dearest to him. During the lirst seven 
days of mourning the closest rel.itions of the deceased,asfiil.her or 
luotlier, liusband or Avife, brother or sister, and children, sat and 
took their meals ujion the giouiid in their oavu houses, and tlie 
imde.s suJl'ered no razor to touch their In-auks. Their food and 
their jiersuns Avert' considered nnclean. Neither Avere they al- 
loAved to do any kind of Avork, to read the book of the Jaw, to 
repeat their ordinary ]»rayers, to go to the btitli, nnike their beds, 
or to e.xelninge grt'ctings or .salutation.s witli their friends or 
neighbours. Nearly simtlar usages prevailed among tlu> Gi-eeks 
ami Konian.s, who, during tlie jieriod of moiirniug, wore black 
garments, made of some coarse material; and the former 


people, as soon as the body Avas prepared for the last rile.s, 
commenced the o\v\vy^/f or death wail, in whicli the men 
and women answered each other, tlic solemn form of Avhich, 
and of the other rites usual upon such occasion.^, is given 
hy llomer in his account of Hector’s obseiaiies, II. xxix. Tt 
still Bundves among many Oncntal nations, and in the nllalii 
of the Irisli. U])on occasionH of ])iiblic moimiing, the Greeks 
disfigured not only themselves, but their beasts also. Thus 
Euri])ideK represents Admetus upon the occasion of the death 
of Alcestis, as coiinuamling his chariot liorses to be shorn (Alee.:- 
tis, 11. -J2S—h); and the Thes,sili5ms, as VJutarch tells us, cut 
off all their Jmise.s’ niaiies at the death of Pelopidas. Alex¬ 
ander the Great, to sIioav his grief for ilie loss of Ilephocstion, 
imt only docked the maiie.s and tails of hi.s horse.s and mules, 
hut ordm-ed the hattleiuenls to he taken oil’ the city Avails, in 
kdceii of nmuriiiiig for his friend. A luAV of SnJoii among the 
Greeks, and of the d’welvc ^fables among the Romans, forbade 
Avomen lo disligure them.^elvi's hy pulling off their hair ; ami 
heiKM- it hetaiiie the custom for them to Avear it uncombed and 
dislievidlisl during the si'ii.sou id' their liereavemeut. Profes- 
m'oiial mourners, Avho were generally Avomen, hut sometimes 
boys and girls, lived in the aucie.ut citie.s, and Avere hired lo 
join in the, death Avail, to .sing dii'ges and play ])hiintive notes 
n]»ou the Hull* Avhile .slaiiding round the corjise. or accom¬ 
panying it to its la,s| I'e.sling-jilace. The custom of dressing in 
(dack is said lo have been boj'j'OAved from the J'jgyptiaus, Avho 
w oj-e garuiiMits of that colour when niouniiug for the death of 
Osiris. Roth aiuoug Ihii (Ji'eeks and Romans, on occasions of 
])iil)Jif mourning, lliere was a total ees-satioii from husimw, 
and no bampiels or enteilainnients Avei'e given, Avhile tiie digiii- 
l.'iiio.s of the .stale laid aside Iheir ordinai'y rohes and emhJems 
of ollice. On the oi'easion of tlie ]Miltlic games, liow'e.ver, and 
during tin- jierlorinanee of certaiji sacn d rites, hotli [iiiblic and 
j»ri\at<- iiiouniiiig were laid aside. 'J'lie time of moui'iiing Avas 
not fixed, hut imluIgeiiiM!in long and o.xeessive grief was lliuuglit 
to he olfen.sive to the shaile of tin- tier,eased, and a decree of the 
.M-nale wa.s]iassed at Rome al'ler the haltleof Ganmo, forbidding 
the ].eoj)le to mourn for more than thirty days. It. may be 
added that allhou;:;h black was the e.olonr usually adopted during 
Jiioiiniing, and the hair Avas generally sulfcred lo gVoAV long, 
Aet among tho.-.e nations or triiie: with Avlmm dark garments 
wen- the ordinary dre.-s ol' e\ery-day lile, and the hair was 
u.aially Avorn long, the, euiilrarv practice.s ^irevailed, and white 
gai-im-Jil.s ;Mid sliorl hair denoted Llie loss ol I'riendK or relations ; 
and to tlie.'-'c. Usages of the ancients the variou.-i ciiHtoms adopted 
ill modern roiinlries on ((e(';i.-.ion,s holli of piihlic and jinA’ale 
nioinning may he traced. 

Ml>rhTAGHES (P»i:Ah'o, K. ('. vid. ii. col. 

MOWIN'G .M A('ll INICS | Maoiunes, E. C. S,]. 

^IIU'KDIN, till' name ajiplied by Itittluiusi-ii to a constitu¬ 
ent of Avheal gliiU-n, Avhich is sojubie. in alcoh(»l. (Ritthaiusen, 
./( 00 -. yv. Clirni. xci. 21)() ; xeix. 4ii!). JlnlL Stic. ('him. [2| A'iii. 

]\I I’NDJCs the Gornish miners’ mime I'or arsenical or iron 
j>\ riles. 

MDNGO [SnonriY MAMUKACTruK, E. (\ vol. vii. col. .Ml]. 

MHNICJI/Ab GlMIPGRATlIkNE. ]iy tlm 32 & 33 Viet. c. 
the ipialilicalion for the munieijud franchise is shortened to 
one year’.s oce.ujtation witliin till'horoiigli, and residence, at the 
same time Avithin seven miles of it, anil all pereons so qualified, 
being of full age, Avliether 7iM!n m-Avojuen, are entitled to A^ote 
for eouiu-illors. 

P>y the & 30 A’^ict. e. .01, an impoi’taut change that had become 
imperatiAudy neees.sary h.M.s been made, atl'ccting tlie promotion 
of ]»rivate bill.s in jiarlianient for borough ]iiirpose,s, and the in 
eidence of the expense of so doing. Hitherto the pow'er of 
charging the parliamentary expenses attending such a bill upon 
the borough funds de])ended on a clause, being introduced for 
the, purjiose. into the hill itself, and so becoming hiAv with the 
rest of the Aet. If, lioAvever, Ihe bill were ultimately lost, tlierc 
being no sucli ])ovver, the priA’ate individuals Avho had promoted 
the. bill Avei'i’. left lo l>eur tlie. exjienao. Tlii.s very.'unjust condition 
of atlair.s in relation to il\e l.aAV has been corrected, by making the 
exneuaes of promoting or opposing bills before ptu-liiiinent charge¬ 
able on the local funds. 13uL no expense, in relation to promoting or 
oi)posing any bill or bills in jiarliamenfc shall be charged as albre- 
wiid uiiie3.s incuiTed in punsuaiice of a re.solution of an absolute 
inapirity of the whole number of the goveining body at a meet¬ 
ing of the governing burly, after ten clear days’ notice by pulilic 
advertisement of such meeting, and of the puipose thereof, in 
some local, newspaper published or circulating in the district, 
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such notice to be in. addition to the ordinary notices rcciiiired 
for smniuoning such meeting, nor unless such resolution shall 
have been published twice in some newspaper or newspai)ers 
circulating in the district, and shall have received, in respect of 
matters within the jurisdiction of the Local Government 13031x1, 
the approval of sucli hoard, and in respect of other mutters, the 
approval of one of her Majesty’s Secretaries of Shite ; and in 
case of the promotion of a bill in jiarlianiciit no furtlun* ex¬ 
pense shall he inc.urrcd or charged as aforesaid after tlu‘. <!<'- 
losit of the bill, unless tin’- ]>ropriety of such jiromotion shall 
>e contirmed by sucli absolute majority at a further speidal 
meeting to be 'licld in pursuance, of a similar notice not le.'^s 
than foiirleeu days after the deposit of tin*, bill in ])arliiiinent: 
Provided further, that no cx]>eiisi! in pi-oinoling or opposing any 
bill in parliament sliall he rlmrgcd asafun-saiil unless such jum- 
motion or ojiposition shall liave had the coii'^imt of the owiieis 
and ratepayers of tljat district, to he e.\j)rt‘.-i.se(l l>y resolution in 
the manner ])rovided in tlu' Ijocal (Joveninient 7\ct. (Ijso.s) for 
the ado])tion of that Act. 

Hy the 36 & IK) Viet. c. 33, the ballot is ni)j>li(‘<l to eh'elions 
in corporate! horouglis with A’erv slight iiiodilications of the sys¬ 
tem applicable to the eh'ctions of iiicmher.s of jKirliaiiieiit | Pau¬ 
li AM KNT, E. V. S.J. 

'riic 3.) & 3(1 V'ict. c. CO^ is an A(‘t i'or ihe In-tier |tr.‘\i-nlion of 
(JoiTU])t Practices at nmnici]>al i-h-elions, and for eslaldi-liiii;; a 
trilumal Ibi- the trial of the validity of such eh-ctioiis. 

Corrupt pracliee.s com]iris(! hriheiy, in-aling, niidm* inllmnce, 
a,nd])crsoiiation, c.oiuniitteil or (lorn* berort',at,ariei‘,(»r with n>s]tcrt 
to a niunici]»al ('lection, and render the jx-rsons committing the 
same Jiahle to the like action^, ])ros<H‘.ulious, ]»euall.ies, forfeituu-.s 
and jmni.shmeuls as in case', of a ])arliamenl.ii'y ('lection. 

Any candidate found guilty of any corrupt ]»ruclic.e, dircclly 
or indirectly, thereby uvoiils Jii-! eleelion, and for seven years 
afterwards : 

(1) lie is iiic.apabl(' of any nmiiicijial ollig! or IVaiiehi.'e, or of 
hciingregish'i’ed or voting at, a mimieipal eh'etion. 

(2) He is iiiea]>abl(* of acting as a ju.stiee of the ]'eaee, or of 
holding any judieia.! olfu’-e. 

(3) lie is inca]»ahle of In-ing elected to or i*! .sitting or voting 
in i»arJiament. 

(■1) He is incapahh' of la-iiig registered or voting as a-iturliM- 
iiu'utaiy votei'. 

(6) He is incapable of being emiiloyed b> an\ e.iiididale in 
any ])a,rliameMlai'y or munieipal eh'ction. 

((!) He is inca])ablc of acting as overseer (»r us guardian of the 
])oor. 

Tlii'se. s!ime dis([ualilieulious forsevi'ii years fall upon any i»' r- 
Min.s, candidate or not, found guilty ujton an indiclm(*nl or infor¬ 
mation of any corru]>t iivactic(' at an elect ion, or adjudged in 
any acKion or ju'oeeediug to J>ay,"a jicnalty or foiieiltire for any 
corrupt practice at an election. 

An election is uAUiided by the conaipt ]ira(’liees of agent.-;, or 
if general corru])tion or intimidati(»n be reported, re.s]»ectijig the 
borough, by a c.onrt of iiKiuiry. 

This Act ])rohibits any one Avho is on the mimieipal register 
from acting as a paid canvasser; it jnohihils also payment for 
the conveyance of voters, and provides for the ex|)ense of ju’ose- 
ciitions conducted under the Act. 

A petition complaining in resj)('ct of any election may be ]»re- 
.sented by four of the voters or any candidate to the election 
judges hir the, tiin('. being, and tlu! said judges are IhereipKUi to 
determine how many harristers of lifle('n ycar^’ htanding, not 
c.\c(3eding five in numher, shall eonstitiite the < ()iirt to inquire 
into the truth of the allegations made in such ]M-lilion. Such 
court i.s to conduct its ])roe(a'ding in ]mblic, and williin the 
borough from which the petition emanates, niile.ss, for siillicieiit 
reason appearing, any of the superior courts should order tli.it it 
be held in some other place. 

This Act applies to Ireland, hut not lo Scotland. 

MUNJEET, an Indian dye obtained from a root, often used u.4 
a substitute for irmdd(!r. [Munjisti.v, E. C. S.J I 

MUNJISTIN, an orangc-colouretl sub¬ 

stance, Bonietinics contained along with pni'purin in iminj'eet or 
East Indian madder. The two colouring niattem ani eximeted , 
from the ground munjcct by boiling it with a solution of almiiinic 1 
sulphate, and preeijutating the filtered solution with liydro- 
chloric acid. The dried jirecipitate is then treated with car¬ 
bonic disulphide to extract the mixed colouring matter.s, from I 
which the munjifitin is Bubflef|uently dissolved out by boiling 1 
water.^ On tiding hydrochloric acid to this solution, tlic innii- 
jistin is precipitated in yellowish flocks, which may be further I 


purified by crystallization from alcohol. As thus prepared, it 
forms beautifui golden-yellow, glistening scales, w^hich we easily 
soluble in hot water and in alcohol. With ammonia it yields a 
red-coloured solution. (Stenliousc, P/'OC, Roy, Soc. xii. 633 ; 
xiii. 8(5 and 145.) 

MURAL GROWN [Crown, E. C. v..1. iii. col. 329J. 
MLTRRAVETIN [Muruayin, K. C. S.J. 

MURRAVIN, 0.,„Il,,O.^^, glucoside 

cxi.sting in T^Inrruya i-xotiM, an Mast Indian jdant. It crystal¬ 
lizes ill mimih' cohturle.s,-} nee(ll(!S, Avhicli are ('asily soluble in hot 
Avater, sparingly in (iohl watiir, and insoluble in ether. Tt has a 
slightly bitter taste, and is resolved, by boiling Avitli dilute acids, 
into glimose and iiiiirniiicti}i., G.,;,ri.^,On, This 

crystailizi's from its rupieous .suliition’iu silky needles, which 
contaiu a iiiob'eule of w;iler, and nudt at Kili’. T( is slightly 
sfduhle in cold Avater, m()r(‘. readily Avlieii it i.s Iml. and easily in 
aleolnd. (Rla.s, Ziita. lijil.) 

MHSlhK VOLTl’AN'fMS, an appearanet! of 11i('-; or dark 
llojiting before the eye.s, due to irregular einuihitiou in ihe 
ldoo(i-ve.ss(‘Is of the eye. 

MGSf(J IM’fNTING. Music was originally ])riut(.'(l Avitli 
sepiiivile (ype.s, like leift'r-|>i'es.s ; hut about J720 engraved jdates 
Avere iidioilueed, Thi.s \\a:s IblloAVc'd by casting in .sand, or a 
kind *d‘ slert'olype. Lab'r iiiA'enl ions, by Jireitkopf and Rein- 
hard, bore rel'erence to the mode (jf coniieeting the ledger liiic.s 
Avilli the notes, d'hese various mo(li-,s have seltli'd down into 
Iavo, now gi'iierally adopted. (I.) A whole p;ige of niiisic; is en- 
ginved on u i*lale ofJi.ird pewler or soli type metal, and ]>rinte(l 
by the copper-plate proce.-n (2.) 'file old t.yjHi-nndbod revived, 
with so many miiKtr impriuenicnU that music and ordinary typo 
can be ])rinte(l logelher at the ordinary |»ress. Tlii.s last-named 
i.-: the jdaii which liu.-; l•emlel•('(l ptHsihle the is,smi of a complete 
ojH'i'a. or oratorio, AVoi'd.s and music, for tw'o or three sliillings. 

jMGS(M-AS1I ecu lEruniKifs ano Euii Dhks.sino, E, C. 
A'(d. iv. col. 211 ; El H.s A\i> Till'] I'h 11 Tit\i)i:, ihit/. cid. 214]. 

i\l I'STA111), ('Ill NKSH. This new' mnsbird jdant, intro- 
dmu'd from China by llie Me.v-rs. CaiP-r, Diumel and Reale, 
some three u'.irs ago, pj’oniiscs l.o he siijierior to the. eoninion 
while variety a.s a salad |dant; the leaves hi'ing broader and 
.sl.-m and leave.s nmre finely ll;ivonr('d. It has not yi't been 
tried a.^ a forage idanl for .shei'p-lbldini';, or for seed-gp’owing for 
coiitlimeul, but (-ventnally it w ill no doubt be tried for both 
jnirposes. The Seed is distinct from the brown and Avhite 
Aa.iili*''' in eeminoii use. 

.MU'I’UliES jCunciAN Auchitkcti rk., E.C. vid.iv. (’ol. 531 ; 
and .«(•(• till' cut, Ji'immi Ptirir, under Coll'.Mn, K. C. vol. iii, 
col. -IT}. 

MVCO-lNl:Li:\\ < ',oll,.,Cn+Cll, 'I 

Rtance reaeinbling inulin hnnid in tin; AVop/eoa vri.-! (jntnHlaiiin, a 
species of Irilllh'. (lJUdw■iL^ /c/7.;, i'hnii. vi. bbH.) 

jM\'Ct)SE, Tnhatd.^i, Cj.dlj^,/),, a ])ecnliar kind 

of.-aigar J’onnd in ergot of jyi' and in trehala manna. .It cry.stal- 
lizes in shining' rhoml/ic jirisms cont,lining two moleeiiles of 
Avater id' erystallizalioii, Avhich they Jo.-.e at lOO”, It has a swi'ct 
la.-^te, and dis.-iolA'e.-! easily in Avater and in boiling aleolnd, but i.s 
in.-idnble in etlier. (Wiggers, J////. (7e///. J’liKrni. i. 173; 
Milsidierlich, (/«., evi. 15; Rertlielot, Jiiill. t^uc, CA,7//, [3J liii. 
232 ; l\g 272 and 2511.) 

MY^I)RlASIS,a ]ireiernatiiral tlihiLallon id'the [iiijiil of the. eye, 
occasioned hy a lo.ss of sensihilily of the relina. 

jtn’OIMA (from to .shni, and d^i^, the eye), short .sight. 

MVIIMIRONS, in (Iieek Mi/pjiaSoVcv, a Avarlike ]i(*o])le. of 
riithiolis, ill 3'heK.-aly, rormerly in /ICgiiia, the subjects of I’clcns 
and Achilles, the latter of Avhom they followed in fifty sMj's to 
the Trojan Avar, ’riie name hits, lioAveA'er, lu'eu c.xteiided beyond 
the designation of a. tribe or jn-ople ; and has long been ii.seil to 
cliaracteri'-.e the rude l't»IloAvers of a military or 7/m.s’?7milita]y 
leader. It is also aj.'plied to any organised body Avho act either 
against the law ; or who, IniA'ing constitnted antliority on their 
side, are sn]»po.se(l to .strain tlic huv in oi'der Lo comiiass the 
]iunishment or conviction of a.s.snmed oll'enders. Thus the per- 
fonnance of an iiugraeioua duty by the police or other ollicer.s of 
ju.stiee eoniclime.s brings upon tlieiii the designation of Myrmi¬ 
dons in a sensi! of prote.st and di.spariigemejit. 

MVTH0L0(.1Y, ASSYRIAN, in mo.st es.sential points the 
mythology of Assyria avius derived from Jiahylonia. There w^ero 
the some gods, the same ciiremonial.s and jirayers, and even the 
temples had the sanu! names. In one point, lioAvever, tliere 
was a marked dilYerencc. In Assyiia, in addition to the wor- 
sliip of the Rahyloniiin divinities, Assiir, the. national deity, 
vfOA adored, and fdacetl at the liead of the Euntheon, Assur, 
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in early times, wan tlie of Ibn city of Assur (Kalnli 
Sher;,djaf.), and as lliat city Iffcamc the cafdtal of a growinj^ 
onniiro, tlic worshi)) of the ,i(o<l Assur increased. The local 
h*eiiTif.I u'liicli in Jtahylonia closely coinu!cted each deity with u 
)aTli(:idur city, was in u f^reat ineasuic absent from Assyria ; 
mt there, ure a few instances of it: anion” tlu'se are the two 
Ishtars or ”oddesses, one worshijiped at Nineveh, the other at 
Arhela. 

As.sur, the supreme f;od of the A.-^syrians, was called the kiti” 
f f all the ”rcat fjods, and anion” many other titles hears that 
of “the ”(kI who created hini.M-lf ; ” lie bi‘in” thn.s snppn.sed ti« 
he sell-existent, and the' ori”in of all thin”■^. After vVssur fid- 
low twelve ^reat deities. Ami, who was ”od ol’ lieaA'c'ii mid 
ruler of angels and spirits; Ihl, the father (d‘the j:^t)ds ; Jlea, 
the kill” of the sea. ; Sin, or the ^fonn, lord of crowns ; Shanias, I 
or the, Siin, jiul”e of heaven and earth ; Ninip, ”iul id'hunlin”; j 
N<!r”al,”od of war ; Nuskii, hesluwerof sceptres ; Jteltis, iii«»(her 
of tlie i”ods ; Islitar, leader nf heaven and eai’th ; and Mel, i>r , 
Merodach, lord of J’.abyloii, j 


l^fost of these deities had consorts, who shared their honours, 
hnt 'Were not admitited to the first rank of the Rods. Thus, 
Serva was the wife of Assiir, Dawkiiia of Tlea, Laz of Ner- 
gal, &c. Syiuhols were used for the deities, hut they are 
mostly ohscure. A winged figure in a circle is supposed to re¬ 
present A ssur, a horned caj) Ninip, a Maltese cross Ann, flames of 
fire Vul, a cre.scent Sin, the snn^s disk Sanias, and a naked 
female Ishtar. Temples wi-re reared to the various divinities, 
ami allhougli these were jirimarily dedii^ated each to one or 
two gods, tlif wnr.ship of any number of other deities might he 
carried on umh-r the same roof. 

jie.low the ]»rincipal gods of the Assyrian system xvere (as in 
I Mahylonia) a miniber of spirits, good and evil, who -jiresided 
over various minor ujierations of nature. There were set forms, 
according to whhdi all the, gods and sjiirils were, worshipped, 
ami jirayiTs to <‘a<'h Avcrc inscrihed on clay tahlets, with hlanks 
Ibr the n.-inies of flu* ])ersoiis wlio might use them. 

.M \’'ril(>b()(t\', 1{AM\ L0N1AN [Majjvuonian MYTiioT/an', 
E. S. col. 2i:i|. 


N 


N ail .MANIIFACTUTiK |E. C. vd. v. C<d. in jscr, 

it was estimated that 1(1,(K)0 ton.-! of nails were iiiaile in the 
town of Jjiniiiiighaiii alone ; and that :i(»,(Kt(i persons were ciii- 
jiloyed ill England in tlu' handwork of nail making, iiotwitli- 
Ktanding the large increasi' in iiiacliiiiery. 'I'he year isTi wit¬ 
nessed the traile, at its height, in reganl alike to iiuanlities, 
jirolits, and wages. 

Among recent inventions, Mohin.^on’s machine (bsOt)}, in¬ 
stead of ujierating on slips of sheet, iron as wide as the intended 
length of the nail, can take in a stri]) fourfold the width, ami 
cuts four rows of nails at once ; the iiiacJiines arc self feediug, 
and one jicrson can attend on two of them. At the Maris E.\hi- 
bition in lH(i7, the Wickeisham Nail (Joni]»aiiy ^•\hillile(l a 
maidiine which at one blow produces shanks, head.-', ami points 
of a row of nails; the maeliiiie cuts eight nails at every revo¬ 
lution of a shaft; tlie shaft jvvolvi's lilo times jier minute. 
Thus the cuniidcle nails an* jcoduced at the rate of ttOO iier 
minute, or r)7,<it'<> pc,v hour, and t.lial ^^itlumL wast.e, of mati-rial. 
M<.)re.wood’s niac.hine (isdt)) is siiii])lied with the means for 
iiiec.lianically liirning the strip-: over and over, acconling to 
the (‘(Ige which ]>ro(luces the jioints of tlu' nails ; one attemlant 
cun kee]» several of the iiiacliiiies fed with plates or strips : 
the heavier machines can make sjiikes up to i-iglil inchc.s in 
length. Naihs made iVoni loiind wire are jioav iiiiich used by 
joiners, case-niaki-rs, saddlers, sboeiiuikers, and other haudi- 
craftsnicii. A (leriiiaii niacliine, by which many of them are 
made, has three simultaneons movements- to hold tin* wire, 
to cut the jioint, anil to set up tin* head. The imtal is mon* 
homogeneous than that of ordinaiy nail,-< ; Avhile tin- nails r.iil 
the tibi'C of the xvooil less, and have greater hohliii” jiower. 
Most continental wire-drawers are also nail-makers, 

llorse-shoi; nails an* a sjiecial branch of maiinfacture. 
These nails must he lle.xible ; bend without any teiideiicv to 
craidc ; he of small bulk ; so sharp as readily to enter the 
hardest hoof; yet so tough and strong, esjiecially at the jiimlion 
of the head and shank, as to withstand tin; shock and friction of 
road and street travel. The purest charcoal iron is alone lilted 
for till! junpose. Jlorse-nails are mostly made at and near Mir- 
luingham, Jbistol, and Derby. About millions, or .Oriso 
tons, are inade, annually, of Avhicli 2()()() tons are ex]>orled. The 
master gives out iron rods to the workmen, who forge the nails at 
their own hoiisos. An expert man can make from SIH) to looo 
per day, but many maclnnes have been invented for eiisiiring 
an ini'reased rate of production. Tin* most successful is tliut of 
Mr. Ifiiggett, put iuto ojieration in 1872 by Messrs. Moser, of 
Soiitlnvark, who have established a horse-nail factory at Vaux- 
hull. A pair of lollei's converts rod iron into a T’od so shafied as 
to admit of being cut into nuil-bJanks. The lower roller has a 
scries of depressions, each of which corresjiomls to two nail-heads; 
and the surface is so curved in the intervals between the depres¬ 
sions as to render the middle of each its most j^rominent part. 
The rods, each txvo feet long, are heated in a ISieineiis’ gas furnace, 
and allowed to run down a shoot to the rollers, xvhichTatter make 


' r>()(» revolutions pet iiiiiiui.e. The I’od.-- ciin-rge IVoin the rollers 
' nearly trebled in length, mid iimrked in a deliniti! way with in* 
dentations. ()iie fiiriiaci* eaii heal bOIK) rods ])i*r day ; and one pair 
of rollers (liibiieated with coal lur) <*mi taini out !MK) feet of rod imr 
minute, 'i’he indentations in each roil of Jiail-hhiiiks, thus pro¬ 
duced, have (he size mid shajie of iiicijiii'iif horse-nails. The 
rods pa.-.s, wlien cold, lliroiigh another ]iair of rolloi's indiuiloil 
in a (lill'ereiil way ; tlieii tlnoiigli a eiiUiiig machine, whieh cuts 
them into iiaii.s. 'I'liese rough nails an* elemied and polished 
b\ ruhhiiig against each other in a rotating cylinder ; then sent 
through a iiiaeliine which gives a kind of jiyramidal figure l.othe 
head ; mid la.-lly through another niae.hiiie whieh ])ci'lccl,s the 
shanks and ]»oitits. 'I’lie nails me finally umiealcd ready for 
Use. Scarcely any metal is wasted )»y (his serie.sof iirocessi's, and 
t he nails, made of the best iron, possess a, reniarkahh* degree of 
tough nes.s. 

NAt)S (caws, <•.//,”) in (ii'eek and I'.ommi 1e.ni]»les the dwell- 
ing-phiee. of the god, tlu* iiiosL saeri'd place ; the ciudosiire 
I within which wa.s tin* statue of the divinity. The interiors of 
I the great teiiijdes of (ireeeeand Moiiie were divided into three 
I ]>arl.-!, the /mo-s-, or saeVed eiiidosuie, the forejuirt, pre/me.s* or ves- 
liliule, and the afterparl., cfiififlKtiloiiiii.f, ov jKiNlirioii.. fTK.MrLK ; 

! Dru’kk AiU’HiTKiTi m:; JIo.man Aia'iiiTKiTCRii, 1C. U. | In 
j (ircck clmi'ches the nave aiid dioir are, together ternieil the 
' naos. 

I N AIMITIIALENE AND ITS tX)MMt)UNDS. The latter 
: are very numerous, and their number is contimniny inereasing 
i from the great activity with w'hicli investigations on tin* Aronia- 
! tic Series arc be.ing conducted ; and although many of the. most 
iiii[Kirt:nit liave been already hrietly described [E. (J. vol. v. 
col. 8(;y j, recent research has thrown mneh light on their consti¬ 
tution. 'I'his article ine.rely contains a short notice, of the ])rin- 
cipal najihtlialenc derivatives which have hccii discovered during 
the last I’ew' yeai's. 

A,mii»()xynai*utiioi- [This article, MiAniDo.VArjiTUon]. 

A/A)j)rKAPHTnyLi>iAMiNK, ('hoHji.N-, {(OiTtrcaling 
a.solution ofiiajdilhyhuTiine hydrnclilon’de with a mixture of po- 
tassie hydrate and nitrate., a dark-coloured ju-cci[)itate is obtained, 
which, when crystallized from alcohol, yiehl.s the azodimiphthyl- 
diajiiiiM! in needles having a beautiful green metallic lustre. 
It is insoluble in water, and but sparingly soluble in alcohol or 
etluT. It melts at 130', and enters into combination with acids, 
forniin” crystalline salts, most of whie.li have a metallic lustre. 
(Merkiii and Church, Jnar. Clifni, 8V. xvi. 207). 

Azonai'Hthyuamiink ('I’his article, NAPUTiiYLENK-niAMiNnl. 

JhAMinoNAriiTiron, C\„HjpN./) Wlieii 

diuitro-naphthol i.s treated w'itli tin and hydrochloric acid it i.*» 
reduced, and a double salt of hiainidomij)hthol hydrochloride 
and fittuinous chloride is formed, of the formula CjoHigNgOClad- 
}SnCla+20H3. This ciystallizes in minute needles which arc 
readily Holuble in hot water and in alcohol. The free base has 
not been obtained. 

BivmUomiMhd, CioH^NaO {C^l^h\0,U0), The hydi'ochlo- 
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ride of this hase is obtained by nreci])itating the tin, by means of 
metallic zinc, from a solution of the doubbs salt of biamiiloiia])li- 
thol hyclrochloride and stannons hydrochloride, and then adding 
ferric chloride to the. solution to oxidize the biainidonaphthol to 
biimidonanhtliol. The ]>recii»itated biiiiiidonaphthoT hydro- 
chku’ide tlius obtained, when pure, crystallizes in brilliant red 
monocliiiic prisms with metallic green lustre, which are readily 
soluble in hot water and in alcolud. The free base, ])re]>ared by 
jjieciintatiiig a solution of tl»e hydrochloride with ammonia, 
crystallizes in minute yellow needles, wliich arc* easily soluble in 
alcohol, but almost insoluble in water. 

Oximidonaphthol, t'ioH 7 N(.)a is formed on boiling 

biimidona,phthol with water, it cryst.-illizes in yellowish red 
needles, which are ('asily solnhle in aleohid, hut with dillicidty 
in hot Avater. It is convc'vted, l)y the action of reducing agents 
into mihhxyniiiditlwl, a base who.sc 

liydrochloriile crystallizes in colourless tahh's. 

N(ij>h(halu' Acid, o.npofp/if/oo/a/aoac, V,.'. l*ii- 

midonaplitliol or oximi<lona])litlial is readily eonveited ijilo this 
substance, hy treatment Avitli acids, the most con\(‘nieut pnici.-'S 
being to heat the former with dilute hydroehioric or sulphuric 
acid to 120'^ The j)ure acid forms i-eddish yellow n(‘ed!c.-, .some¬ 
what .similar to alizarine i)i appciarance. It. i.s readily soluble in 
alcohol and ether, and mo<lei'ately so in li(*t wati-r. It dec.cMii- 
l»osi‘s the alhaline, carbonates, and I’onus niimeron.s .'-alt.-;, which 
are of a blood-ivd colour aiul soluble iji water. The action of 
reducing agents on naphthalic acid gives ri.se to iriitxiinaiihdui- 
hnw or hi/)xiinoj>hfJi<d, This crystallizes in 

yellow needles, which are easily soliibh' in alcohol and i-lber, 
but le.ss so ill water. It is readily o\idiz«‘(l, (“specially in alka¬ 
line solutions, mijilitlialic acid being leprofliiced. ((Jra'be .-nid 
Ludwig, ‘Ann. (Jhem. J’harm.’ eliv. JJOd.) 

I’rc.MinoNAi'JiTifAMC Acid (Tin’s article, DuTANoVApiri iia- 

i. KNi-;]. 

JiiiiirDoxAi’iiTJioii (This article, liiA.M7i)<)NAriiTiioi,|. 
JlioxK\Ai'HTHA(jniN'(»NK ['riiis article, .N’aimitiiaz\ iii.N |. 

J'lioxVNArjiTiioii [This ai'licle, I>ia.mii)(>.\aimitiioi,|. 

Ihlo.MONA['IITHA i.KN'KS, Several of these have been ]»re]iare<l 
and carefully examined, nami'ly (\„ll,lb“ 

(t'ao/Z^/b'), three isomei’ic. modilic,ati"n,- of ilihrui/r'iiKjiIiflinh iif, 

((Uud/Z-.L’/'.^ ), tri and irlruhronininiidillittlnii’, ( ',,,11 J>r., 
aijH'j/Zr.,) and \ ( \,(J I iind, he-tiv, jn nluhi'annt- 

luijiJdiinh'Kr. 'a,,ZZ;,/»rA. (< llaser, ‘Ann. (Mie.m. I’hann.’ 

cxxxv. 4(5 ; l)armstiii(lt,er and Wicladhaii.s, ‘ Ann. ('hem. JMiarni.’ 
c.lii. ;j()i ; Wichelhaiis, ‘ Dent. (!heni. (les. Her.’ ii. itob.) 
(.buinoXAiMiTiiAMC. Acid ('rids article, Naimithoic Acini- 
CilLOtloNAi’irniAJiKNlW, besides those already mentioned 
[K. (k, V(d. V. e(d. Sr»r)|, i>nitiirii/iir(>ii(i/ih(lii({i III', <\,)II.,('l. 

7,,) has been obtained by the action of ]diosj>horic ])enl.a- 
chlorido. on dichloroiiaphtha(|ninon(*. It ery.stallizes in e(doiir- 
les.s ne(‘dles, which melt at lOSkt). (Faust and Saanie,‘Zeits. 
(4iem.'V. 705 ; Ilerniaiin, ‘Ann. CJhem. I’harm. cli.' (lO; (!nel»e, 
‘Ann. Cliem. I’liann.’cxlix. 8 ; berthelot and .Innglleisch, ‘Ann. 
Cliem. riiys.’ [4] Ixv. 342.) 

(hu.onoNAi’HTJiAQriNoxu [(,)riNuNKs, F. r*. S.] 

(bii.onoxYNAi’jJTiiAiici.NoM!; f(iU’ixo\i:s, F. ('. S. | 

C'YANDXArilTIlAI.KNKS, 'liajiJlthl/Iu' njtliiidr or Iiiint(injitun)lii]ih- 
thnlriir, C,,lIyN = (',„ll,(( !M ) exists in two i.Muiieric 

modifications, a and /3, (drained by distilling the eoriesponding 
jiotassic napbtliylsiilpliites with p(»tassie cyanide, a lui/ilillnilir 
<']jnnid<>, crystallizes in gron]»s <d' colourles,-; lustrous needles, 
Avbicli ine.lt at 37".5, and boil at. 2!)8'’, The (i compound closely 
resembles it, but, melts at and boils at 30.5’. They are 

almost insoluble iu water, I)nt dissolve, easily in ahadiol ami in 
ether; by treatment with nh-obolic jnitasli they .are conveited 
into the cori’esjxmding nanhtbuic acids. Fuming nitric acid 
coiivaTts them into crystalline nitro c.om])Oi]nds, wbicJi by the 
action of reducing agents yield basic iimidoeom]U)muls(Merz and 
Mulhanser, ‘ Zeita. OJicin.’ v. 70; Welkor, ‘Dent. ('hem. (les.Der,’ 

ii. 407). 

Diazoamidonauhthalene, IHa::fK(iiiidoni(fihllinl, (.'. 

is ])r()dnc.ed on ])assing nitrous acid into a Ave.ll- 
cooled solution of najditbylamine, or by the .a<!tion of .sudic 
nitrate on naphtliylamine hydrochloride. It cryslalli'/es in 
yellowish broAvn lamimu, which melt at J0(F, and deeomixiae 
■with cxplo.sion at a liiglier temperature. (D. A. Martins, ‘ Zeit.s. 
(.Vm.’li. 1.37.) 

DlAZONAUHTllA I.ENE, Diiriimiplilkd, OioTTfiN., (C' 2 o//cAa). Tile 
nitrate of this base is formed by the action of nitrons ae.id on 
nioistenedi na^ilitbylamiiie nitruU*. It is an cxjilosive cuiiipound, 
crystallizing in colourless needles, which an; readily .soluble in 
ARTS AND SCI. DIV.—SOI*. 


water. Its a(]iicmiH solution undergoes decomposition when 
boil(^(l,naphtbol, Ck JLO-(l„lLUo (C’ being formed. 

_ DlCTANa)N.U>lITIfAOENE,cX^^fl = aoII«(CN)s(^^^^^^^ 
is obtained in three moditicalions by distilling a mixture of 
pota.ssie. cyanide with the follow'ing potassic salts : a . rnoiio- 
bromon.a]»btliyl .suljdiile : thin ]iiile yellow needles, slightly 
.S()lnbJ(“ in idcfdiul and ether, inxdnble in water and melting 
at 2<»4". j8 , I’romiiuiled, o mqihtbyksulpliile, yi llow needles easily 
.'^olnlile in aleolud, and melting at 23(5". y . Bromiiiated, fi naph- 
thylsulpbite, small m*edles, melting at i7(.)\ and easily solublo 
ill aleoliol. l)icyanon!i]»btbaleiie lias also heeii obtained by 
distilling ]iotassii-. iia])bth\lene.snl])bite and cyanide together. 
This i.s but slightly .soluble iu aleoliol, and melLs .at 2(52’. On 
treating dicyaiionaplitlmleiie with jiotassic hydrate it is decom- 
jiosed, yielding hii'nrhimnpliihulu' nrid^ iiiijihfhifl-hicurJiuxylic acid, 

rcoHo 


lor najildhn.plifhiiHr arid, <C,„llo (4/ZD/‘, 

(COllo. 

This acid cry,stallizes in microscopic needle,s, wbicli are only V(‘ry 
slightly solnlile in water, hut readily in alcohol. They do not 
melt at ‘240'. fDaniistadter and Wichelhaus, ‘Dent. Cliem. 
(Jes. ]‘>er.’ ii. :».")(1. and ‘ Zeits. (‘hem.’ v. 571.) 

DrNAi’nrin j. (This article. NAi*FiTiivh|. 

FriiviAAenTii m.enc, ('j,,lln,—(.\„1J,,Ft ((k,,//; (6'.j,/AJ),is pro¬ 
duced by the action of sodium on a solution of iiionobronio- 
iiaplitbaleiie and etliylic bromide in ether. It is a coloiirle.ss li- 
(piid, boiling at 250'. (Fitt.igand Kemsen, ‘Zeits. Cliem.’ v. .37.) 

AIcNAPiiTiioxvi.ic Acid (Thi.s article Nai’HTIIok'Acid]. 

M E.N M'liTiiYi. AMINE, C. 2 ,ll,/N;, \-A I ^ ■^). The liydroclilo- 

ride of this ba.se is formed on treating nai»btliylaminc with 
cyanogen chloride. 3’iie free liase crystallizes in small eolour- 
le.'S iieedle.s, Avhich are soluble in iileolnd and ether, but almost 
iii!^oIiilde iu water. It niidt.-; at about. 2D()', and combines readily 
with iicid“'. (I’l-rkin, ‘.lour, (!hem. Soc,’ix. 8.) 

,Mi:tiiyi,n’ai“iitii M-ENK, ('ij l,„ —(!,„ll,iMe, (Ua//^)), 

jirejiareil like the e,o)“r»“.‘ponding ethyl eom])oiind by the ac.tioii 
of sodium on bromon:ij4ithalene and nu'lliylic iodide. It is a 
coloiirh .s^. liijiiid, boiling .‘it 2.31and liaving a den.sity of 1'027 


at II. .'). 


N'ai'Iii iiAi.ENK, Is (I’k (k, vol. V., col. .snt)]. This 

hidrocaibon wlien earelulli luirilii'd lia.'! a density of 1 •15173 
at 15 , iiu'll.-. :it 7!( .25, and boils ut, 

217 --2b'-> . It exliibits a vew close 
analogs in its cliemic.d relatioii.s, 
to benzol, sielding many derisalives 
e«irrespouding to those obtaiiu'il fvoni 
the latter. Its molecule, ;is deduced 
by ({ru.'lK‘ (‘Ann. ('hem. I’liarm.’ 
e.xlix. 20', from the products ob- 
tained by the oxid;i(ion of .some of 
it^ derivatives, i^ eoiujtosed of a double benzol iiiich'us, tlic 
carbon atoms of Avliiih luv united in the manner rejire.scnted 
in the subjoined figure. 

NAeiiTiiAEKNE Ai.i'i.non,(',„H,,(),-(■',^,11,IKb(r',„7Z/k„4J/'0). 
33ii.s is a letratoniie ah-nhol I'nviiK-d b\ tlu' aelioii of potas.sio 
h\(Irate on the corresponding clilorhsdrin. It crystallize,s in 
colourle.-s jirisiiis, Avhieh rapidly aripiin* a browni.sli colour on 
exjiosiin'. to lh(“ air. It i.-i only sliglitiv soluble in Avater, but 
readily in ahadiol or ether, and nu'lls when gently lieated. 
3’he. I'hfiirhyilriii of this aleoliol is pi'epaivd hy trtyiting finely 
jmwdered naplilhaleiie Avilli a'pieous liypoclilorons ac-id. It 
eryslallize.^ in jiale yellosv coloured jirisiiis, AYhie.h arc slightly 
soluble in Avater, aiul easily in aleoliol or ether. (Neuboff, ‘Aim. 
(’h(*m. T’hariij.* cxxxvi. .’i-JLk) 

NAPHrii.vi.ENE-cAuno.xyiao Ann. [This article, NArninoio 
Acid. I 

Nai’Htiiai.ic Acid. [’Fliis article, IliAMiDONAriTTHon]. 

NaPHTIIA/.MHN, Itin.ninnphllunpfhirw, ('inHo 04 , (F,;(,7InD„). 

Tlii.s siihslanee, Avbicb was lirr.t obtained by llous.siu, is prejiaivd 
by adding nitroii.ajibthaleiie and zinc to concentrated sul- 
liiurie. acid heated to a le.mjAeratnre. of After puriiic.ation 

ly crystallization from Avater and snhiimalion it forms red 
crystals Avliich bav(* a green metallic iride.sence. (Ronssin 
‘Cuuil>t. Rend.’iii. I(i33 ; Lie.henuanii ‘ J )eul. (Jhem. Ge.s. Ber.’ 
iii. 905 ; Aguiiu* and Jtayer, ‘ Dent. (’Iniiu. tle.s. Ber.’ iv. 251.) 

NAi’nTiionioxvr.. [This article, OxYNArriTHOL.] 
NAPiiTiiocyANKj Acid, The 

potassic s,'dt of this acid i.s juv.parcd by the action of an aqueous 
solution of potuissic. cyanidt; on an alcoholic solution of dmitro- 
imi»hllmleiie. It i.s a dark blue, mass, having a coppery lustre, 
and is insoluble in etlu’r, but easily soluble in hot water or 
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alcohol, Ibrrnijj^j a hliio soluti(*ii. Tlio addition of an acid to a 
'solution of its salts chau"es tlic colour to n greenish ^'ellow, and 
throws down tlic J'rec acid as a dark hrowu ju’ocipitate, which 
heconics arshining hlack mass Avlieii dry. (Mulhiiuser, ‘Ann. 
Cliem. Plmrm.’cxli. SJ14.) 

NArHTJJoic Acid, Nuphthalnu'.-cnrhojijlie acvl, Cnrhonaph- 
thalic add, 'inencqiUthn.njUc acid. = | QQI]^ 

(ITO,C 22 TIjO.,). Tliero, are two modilicuiion;'. of this acid whi<‘li 
are most C(jnvenieiitlypre]»arc(l l.y lioiling (lie a and (3 na]>litliylic. 
cyanines, resjiectively, willi alcoholic ]>o'tash. The a acid ciys- 
tullizes in cohmrlcss needh's wliii'li melt at 1 (»(>’, and are only 
very slightly soluhle in Avati'c, Init more, icadily in hoiliiig 
alcoliol. The same modiliciition of tin; acid i.'^ also ]>roduced, mi 
dislilling naphthylamiiu; wiih oxalic acid, coiivcrtiim the na]>h- 
thyllormnniide tliu.s obtained into na])li(lt\lie <yanidc hy lioil- 
ing it with hydrochloric acid, and linally (n-aling llu- ]»rodin-l a- 
ahove witli an alkali. /3 intfiltllntir o/wdcrystalli/c.-* in long J-ilky 
needles, whi(;h are only slightly solnhh- in water, hut ca^^ily s-o 
in alcoliol and ether, fl nu«l(,s a.l ISp, and like tin* a acid is 
tasteles.s and inodoi’ons. N imicT’oiis .‘idts <•!' both 1hcs(> acids have 
he.en jireparcd and examined, (llol'mann, ‘Ann. (’limn. I’harni.' 
cxiii. liil ; ‘Zeits. ( Tciii.’ iv. :i()l and v. ood ; l\lt‘rr, ‘ZeiN. 
(Jlieni.’ iv. ill; J\Ierr and Mnhlhiiiistr, ‘Zcil.-. (’hmii.’ v, 7o ; 
Eghis, ‘(loni])1. Jh iid.’ Ixxix. llflO ; and 'Zcils. <'hem.’v. (KKt) 

NAPHTtroos, (!j„JI„0 (fii.ll^HO 'rhcrc are 

Iw’o isomeric, niodilications of this snhdam'c, wliich may he 
r(*gard(‘d as the jihmiols ol' tlu* naphthalene M-ric.'j. If naph- 
thahine he reiire.-aaited as containing two dosnl carhmi rhains 
it will lie readily seen that there can be hvo 
i.-dineric nionosnli.'thution <'<ini]ionnds (‘mme*! 
y/ n .2 by re]ilacmn<'nl ol' tin' hydrogen atoms ev- 

pressed hy the tignres I and 2 Jespectively. 

I I The a and fi na])hlhols are loniKMl hy caii- 

® / n. / ‘ (ionsly fusing pota.ssic or I'lnnibic a or 

5 4 najilithyl-siiljihite with e.vce.-.s of ]iolas,-'ic or 

Hodic h^ dra,1(‘, and on dissnlving the jn-odnet in' 
water, and acidulating with an acid, tlie najihlhol is lilimatcd. 
a naphthol mystalli/es in cohnirles-. glisteningiictalles, which are 
(jasily solulile in alcohol and ether, hut only sparingly in hot Avater. 

It m<‘l(s atf)!'. ’I’lie, y; niodifi(’ii(ioii clo.sely lesemhlcs it in it.-i 
])ro]iei'1ies, Imt melts atl5i2' and ciy dalli/es in lamina'. PiiiHin 
a iiajilitlnd, bdyt > ]*reparcd hv 

dissolving the cones]ioiiding naphthol in snlphnric acid, di- { 
lilting with water, and trealingf tlu- solution with dilute nitric i 
aciil, i.-i a h<‘aiiliral and perinanetil, vellow <l\e, and <’.\ten- 
sively employed as such. It cry t:dli>:es in yellow lieedle.s, 
which melt at. Ills’. They are almost insolnhle in water, and 
hut slightly soluhle in aicohol and ether. On treating nitro-! 
naphthol with metallic osides its liMlrogeii in tiie hydro.wl i.s 
i'ejilace<I hv nu'tals Ibi'ining mange cohmi-ed cry.st.alline (’oiii- 
2>ounds. The ismiu'rie. ilhiilni /J iiii/iliflnd may he prepared hy 
treating an alcoholic solution ol' ft naplilhol with nitric, ai id. 
It crystallizes in hright _vll"W glistening needle.-, which nu-lt 
at and closely resemlile the o eoiiipmind in their juopeilies. 

TJie iiiiphtlioJs dis.soli'c in concentralc<l snlphniic, aci<l, yii-ld- 
ing a and /3 iiapliflni/mil/ilnidr ariiht, (',,,11^^* ft s„fy,) 

respoetividy. The. a acid loniis long colmirlcs.s needle's whii h 
me It at lt)i'^ and are veiy dcli(|ii(‘,'C.cnt, whilst llu:/} acid crys¬ 
tallizes in laniime wliich melt at. \ and aie not de‘li<picscent. 
By Iri'ating tlie naptliols with acetyJic or ])enz<»i<‘ i liloriih', cor¬ 
responding naphOiiil arr.liitdi and h< ir.oiitrti an- ]irodnced. (Mllm-, 
‘Zeils. (Jlieni.’ iv. 7iJ'.5; Maikopar, do, v. i!lo Si'liiillcr, do. v. 
215 ; and ‘Ann. Ohem. I’liarui,’clii, ; Martin.s, ‘ Bcrl. Akad. 
Ber.' 18(57, 511); and ‘Zcils. Ohein.' iv. SO; J)arinstadlcr and 
Wicliellians, ‘Ann. Ch(*ni. i’httrin.’ clii, 2.‘)S ; \Viilla,cli arid 
Wichelliaus, ‘Dent. (.’hem. (Ics. Ber.’ iii. 84(5; Ballo, ‘ Zeits, 
Cliem.' vi. 51.) 

NArTTTHo-rnTiiALic Acid. [This article, l)j(:YANONApnT)f.\- 
LENE.] 

Naphthaquinonk. [(^)uin()m:s, E, (’. S.j 

Napiitiiyl, Dinaplithiil, C./,,1T,,, (tThis hyilrociubm), 
analogous to the diphenyl ol' the henzol series, is ]>re])areilliy 
treating naphthalene Avilii a mixture ol manganic peroxiih* and 
dilute suljihuric acid. A\'lien ]nire it crystallizes frmii alcohol 
in colourless nacreous scalc.s, which are read ilv sol aide in ether 
and in cnrhonic disnlphide, Frmn ether-ulculio) it si-parales in 
well-dcrnied ociahodra xvliich melt at 154”. It yii-lds chloro, 
hroino, and nitro derivatives when treated xvith hromine, chlo¬ 
rine, or nitric acid. (Lossen, ‘Ann. Chem. riiarm.' cxliv. 71.) 
Naphthylamine Bed. Najihthylnmine fE. C. rol. v. 
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I col. 871] i.s converted hy oxidizing agents into a violet red 
i colouring matter, the hydrochloride of which crvatiillizes in 
neiHllea having the composition CgnHjgNg Cl. -f* Oil 
(UfloHggNg CL+2H(>) and possessing a hrilliant metallic green 
lustre*. Tire hasc comhines with the iodides of the alcohol radicals, 
foiining beautiful crystalline colouring matters. (Siheiirer- 
Kestner, ‘ Rep. Chim. Aii]).’ iii. 2(52 and 313; Hallo, ‘ Zeits. Chem.’ 
vi. 51 ; Hofmann, ‘Dent, Chem. Oes. Bor.Mi, 375 and 412.) 

NAPKTnYL-mcAnnoxYnic; Acid. [This article, Dicyano- 
naphtiialexeJ. 

N.VPfmiYJiDlAMINE AM) NAPHTTlYrJCNKDIAMTNE, Cjnlljf^N.j 
Kajdithijldiaiiiinc is i)ro<luced together with 
naplilhylamiiie and ])yridine hy digesting azodiiiaphthyldiainine 
with tin and strong livdrochloi ic acid. The free base, precipi- 
hitcd from an lupn-mis solution of its hydrochloride hy aniiiio- 
Jiia, crystallizes in splendid )ii..<lrmi,s scales, Avhich rapidly 
ac<|nir<‘ a green colour on ('xjiosud' to the air. It is easily 
soluhle in aleohol, ether, and henzol, and comhines xvith aciils 
forming crystalline cmiiponnds. Tliis base i-s isomeric with 
Inc, ((::i)ittiiijiilnjliiiiii)ic, or miidii«'}i1ithidula)ii, 
(X„lij„Ng (E. yol. V, col. 872), formed hy the action of 
nascent hydrogen on the dinitrmiajilitlialenes, the best reagent 
being iodide of plio.splim'us in jiresence of Avatcr. (Perkin, ‘.Jour. 
Chem. Soc.’ xviii. 173; 1 lolleniiinn, ‘Zeits, (-!heni.’ i. .555; 
-Aguiar, ‘Dent, (’liein. (les. Per.’iii. 27.) 

N AiumiYi.K’ Cyamdks. (’I'llis article, (’yaxonai’Mtiiai.mvks.] 

iS’AriiTin i-To Disn-iMiiDK, Kaphtiivui: JilKiicArTAX. I'riiis 
article, Is'ai’Utiiyi.k’ Sri-i'iiYDiiATK.J 

N Ai’iiTimi.u' Sri.i'iiviUiATE, or Xaphlhiilic nicirajiian,, 

is iiruiliK-ed by tin* action of nascent hydrogen mi 
naplillivlsiilphiirmis chloridi*. It is a, coloiij-less oil ol nnjili'iisant 
odour, iiaYing a density ol PI 1(5 at 2:’»and Imiling at 285°. Tt. 
dissolves witln'a'--e in alcohol or ether, imt is insoluble in Avaler. 
Kx]iosed to the air in alcoholic solution in ])rosence of an 
alkali, it lieconu'S oxidizeil to Vitjiliilnjlic d.lhuliifiitlc 
(C,„//j,.S',), a -siibstaiu'e crv.slallizing in } elloAvnionoclinie crystals. 
These melt at 85 ’ and are, insolnhle in xvater,hut readily soluble 
in ether. (Schertel, ‘Ann. Cliem. Pliarni.’ c-\xxii. !)l.) 

N wirriiYi.iTui'ruK' Acid, (!,,11,-N.,(), A1- 

thmigh this acid has not. yd lu'in ohtaineiL in the free state, 
many ol its sails havt* hei'ii e.\amine<l. The potassium salt, 
which is a erystalline cmn|iound ol a. gohh'ii brown colour with 
melallic. grei'ii iridescence, is prc)iar<‘d hy the action olpotassic 
cyanide, mi dinitronaphihaleiie in alcoholic, solution. On boiling 
an alkaline solution ol a napli(h\Iimi'juirat.e, it is readily de- 
coniposeil with lornialion fd' indoithan, so fliat mncli of that 
siihslance i.-i jtiodiiced when at|Uemis solutions are enijiloye'l in 
the above re-K'tion instead of alciiholic. ones. (Smiiiiiariiga, 
‘Dent. Chem, (le.-. Per.’ i\. !)l.) 

NAruTUYi-suiipni luirs Acid, Siiliilimnqilidiidic Acid, Nttph- 
fliaO ii, -mdiiluiric Ij^St >.^ Najilithaleiie 

di.'-solves ill cmiemilrated siilplmric acid, J’orniing two modifu'a- 
tioir- <if this acid v hii'h di Her greatly in the solubility ol tlu-ir 
salts, esjiecially the ]>luiiihic compounds. The baric conqiound ol 
the uacid moreover burns with ll.ime when sliongly heat(‘d,w]iils( 
the harii- 0 naphthylsn]|»hile only smoulders. If a mixtiin* ol 
naphthalene and sulphuric acid be lieated to 180-'.scarcely any¬ 
thing hut the fi aciil is formed ; whilst at cuniiiaratively low teni- 
]K'iMlures the a acid is produced, hut ahvays accomijanied hy 
nion' <ir h'ss of the fi aciil. (Merz. ‘ Zeits. Cliem.’ iv. 39.3.) 

NiXAi*irriiYLA.Mi XK, or N i x a I’Httiyj.i dene, nitroamidonnplitha- 
h/ir, C._.oH.sN./) (('e„//(i(.V(f 2 ) ^ basic substance formed 

on jiaM-ing a current of snlpliuretted hydrogen through a boiling 
alcoholic .solution of dinitrmnqilithalene containing a little 
aninionia. It crystallizes in hcantiful crimson needles xvliicb 
melt at 118’.^ ((4. S. Wood, ‘Chem. C’azette,’ 1859, 218; 
Beil.sleiii and Kxihlherg, ‘Zeits. tTeni.’ vii. 211.) 

Nituoa.midonapiitiiaj.ene. [Thisarticle, NiXArnTHYLAMiNK.) 

Nituonapiithm.enes. Acciirding to Aguiar there are at least 
seven xvell-delined nitro-suh.stitution compounds produced hy 
the action of nitric acid on naphthalene. Tlaiy are all crystalline, 
and exhibit a markeil dillereiice in their melting jioints and 
crystalline, forms. 

Mononitronajihlhalene nielt.s at Gl'’, 
a J)iiiit.rona])Iitluih'ne. „ 21G°. 

fi Dinitronajdithalene „ ITO”. 

“ Trinilromi])hthalene „ 122’. 

fi Triiiitronaidithale.ne „ 218'’. 

o Tetraiiitronnphthalenc „ 259°. 

fi Tetraiiitronaphthalene „ 200°. 

(Aguiar, ‘ Dent, Chem. ties. Ber.’ v. 370). 
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Nitbophthalene, CgHyNOj, A compouudformed 

by the action of a mixture of potassic and calcic liydrates on 
nitronaplitlialenc. It crystallizes in long stmw-coloured needles 
which melt at 48” and boil at 280”. It is only slightly soluble 
in cold alcohol, but readily in boiling alcohol or in ether. At the 
same time another substancii is formed, called by Dusart, ?utrop/j- 
tkalmic acid, (.'bHjNOj? 1). This crystallizes in stel¬ 

late groups of golden-coloured needles, which are only sjiaringly 
soluble in wat(jr, but somewhat more so in alcohol. (Dusart, 
*Ann. Ohem. Pliys.' |3J xliv. 332). 

Nitbophthalenic Acid. [This artiide, NTTRoi*HTHALEEH.] 

NlTBOXyNAPIITHALlC AciD, (Jj^TT^NOa 
If a current of air be passed over a, heated mi.xtim' of one ])ai‘t of 
nitronaphtlialeiie, one part i)otassic hy<lrat(', and two of slake<l 
lime, it ac(|uir(.'s a yellow colour ftoiu tlie formalion of the 
])otassie compoimd of nitroxyn:i[)hthalic acid. The. free acid 
crystallizes in fine golden }ellow needli-s wliie.h are. readily 
soluble, in water, alcohol, and ether, and melt at 151,'. Dariii- 
stiidter and JS'utlmn (‘ Deut. Clieni. (le.s, Per.’iii. 1)43) regard it 
as muiionitro a najihthol, since it is coiuerted into the corre- 
s])onding diiiitroiiaplitliol by treatment with nitric acid. (Pirsart, 

‘ (Joinpt. Rend.’lii. 1183). 

OxiJMlJ)ONAPHTiioL. (This article, r.i.^MinoN.M'iii'iioi,|. 

OxYNAPirrHAtiUiNoNK. [I’lds article, Hj.vmidon.mmitiioi.]. 

OXYNAPHTIIOIO Aoii), VurliDtuijjliiho(ir Acid, = 

I The. sodium salt of the a acid Is 

pro<luc.ed wlien dry carhoule anhydride is]»!i!<.sed ovi'C a mi.vlure 
of naplitliol aiul sodinni. Oji acidulating an a(|n<*ou-, solution 
of the salt, tin' acid is [»reci])iLated in yellowish lh)c.k.s. It 
crystallizes in ctdonrlcss needles whidi are almost insolidth* 
in water, hut n-adily soluble in alcohol and in ether. It melts 
at 185 '. fi iiapthol, uiuler similar cireuiusiances is attaeked only 
with dilliculty, hut tlu' f} acid jaodiiecd, closely resembles lli'e 
a variety in its projjertie.s. (Idler ‘Ann. (.'hem. I’harm.’clii. 
277 ; .Schaller, do. clii. 21)1.) 

Oxy.SAi’llTlloi-, \'i(jth(ln)l>io,nd, ('K.llbOa, "r 

substance piepared by fusing pola.'<.-ai- (li- 
s\dl>hona]>htbalene-sulphite C (- 

with ]»otassic,hub-ale.. It, crystalli/.i'" in cnhmrh-.'S needles wiiieh 
ar»; moderately soluble, in water, and readily in alcohol or ether. 
(Diisaii, ‘ iUiil. Sue. Clieiu.’ |2| viii. Darin.stadter and 

'Wichelhaiis, ‘Deut. ('hem. Des. Per.’ ii. I 13). 

SiOMiNAi*rmi.\i,ii)\M. [Tliis article, K \imitiivli.iamini:.J 

SliEl'HOEAPHTllALlC A('ll>. fTliis article, Naimitiiylsiua'IH'- 
iu)i!s Acid.J 

TuiOXYNAPIITIfAUKND. ['I’ids ai'licle, Pi XMlDoNArilTlloi,. | 

NAl’ilTlIA1 j 1/1JS’(.I, a jnode of iucreauog the brilliancy ol 
gas-lights. Ordinary street gas ])as.-,ed into a vec.-icl calh-d a. 
iiaphthalizer, when* a delinile (|Mantily of vajxairof najtlitha is 
allowed to enter and mix with it. Tin- idije.cl is 1" iiicrea.-e Ihe 
jierc-eiitagc (»f carbon in the jtourer kinds of stuad gu^; that 
made from caniiel coal, materially richer in carbon, yields a bril¬ 
liant light without ibis sub.sidiary itroce.ss. JMany patented in¬ 
ventions for new kinds of artiticial light are nothing jnore than 
modes of carbiuvtliiig ordinary gas by means of coal-tar naj»htlia, 
par.'itlin iia])liLha, (»r petroleum najdilba, llu* re.-ults being 
modified by the (jiianlil.y of carbon added, the tem|)e7’atiire 
of the apparatus, and the rapitlily with which tin*, gas pa.s<‘s 
through it. 

NAPllTHOL, 1 )iu:.uniijiJilliul and Ihii:.'>iii,iiiloiiiiji]tlJiiA [Xapm- 

TIIALE.NK AXD ITH (.IdMI'OUX DS, K. (.!, S. |. 

NAPHTliVL C'O^IPOUJS’DS [NArinuAj.n.N’n and its (.Vnu- 
rouNDs, E. (J. S.l 

NAiPJOTlNE, 0,,ll2,NO, [E. C. vul. vi. col. 54 (. 

Oil treating narcotiue with hydiochloric acid, tn- hydi itidic acid, 
one, two, or three of melhyi ((.PI;,), are replaced hy hydrogen, 
according to the conditions of ojicratiiig, showing that ordinary 
narcotine contaims three of metliyl. The base in which llu* 
three of hydrogen replace tliree of iiiethyi, and having the lor- 
inula is calletl normal narcotiue or nnr- 

'tuircotine, the others being respectively 'iwHiiflnornnirotiiir, dime- 
tkiibinmarootiiie, and triinetlHjl.nor)Kircofiur, or ordinary narcotine. 
Ordinary nureotine when heated to 200', splits iij) inio meconiue 
and cotarnine. (Mattliics.se.n and Foster, Jour. (Hirni, Sue. xxi, 
257 ; Matthiesseu, Proc. Hoy. Soc. xvii. 337 ; Muttliiesseii and 
Wright, do. xvii. 340.) 

NARTHEX, in early Christian churches the westi*rii iiorcli 
or vestibule, outside the main wall. Somewhat later the narthex 
\vas the extreme western portion of tlio interior, separated from 
the rest of the nave by a screen or railing, and a})propriate<l to 
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catechumens and penitents. [Byzantine ABCHiTECTt'BE, E. C. 
vol. ii. col. 481.] 

NATAliOlN, a yellow cry.stalline principle extracted from 
Natal uloe.s, and closely re.sembling in its general character the 
alum ])r(*]>ari'd from Parbadoes aloes. 

N ATKidN ATi Allis. Tlu* music belonging to any particular 
nation is alfected in its <diaracleristics l)y so many circum¬ 
stances, that a satisfactory ilelinitiun is scarcely attainable. 
Carl Engel (‘An Introduction to the Study of National Music : 
com 2 )rising researcbe.s into Popular Smigs, Traditions, and 
(Justoms’) says that “ Yidlvsnmsik or national music is that 
kind Avhiclu .-ippt'aling to a nation oj* tribe, whatever individual 
emotions and jiassi«»n.s it e\ 2 )i'essi s, exhibits certain ])oiuts more 
or le.-!s (liarac.lerklif., Avhich distinguish it from the music of 
any oilier nation or tribe.’’ Ihit dilliculty is felt indescribiiig 
llie.se characti!ri.>tir.s, even in the mo-,|, favour.ibh* circum- 
stauc(*s ; and many disturbing causes iinaease the dillic.uity. In 
numerous instances tlu* ]>opular music of a nation has lieeu 
con.Pder;ibIy modilictl by fitreign iiillui*iice ; Avliile, i-onversely, 
foi-i*ign airs have become nationaliseil iu cmiutries to which they 
dill not originally heJong. A case in jioinL is cited, of the 
Dessnier Majcli. AVIieii a Ceniian army conijiiercd an Italian 
arni\ at ’ruriii, earl\ in the last century, tlie soldiers lieard a 
tune whicli i1ie\ miicli admired ; t]u*y took it back Avith them 
to Cermaiiy ; and for a long time it was]) 0 ])nhir (with moditica- 
lioii.-; in some of the bars) as the Dessaiier March. The eon- 
slniction of the language, the kind of ])oelical metre most in 
favour, ami the iK-eiiliar steps of llu* national dances, all inllu- 
eiice the nieloili(*s. 'riu* Ibriu and register of tin* musical iustni- 
uu*nts are olhei* ilelerminiiig cau.scs j for some of them (such as 
the .Swi.s.s and 'J'yrolesi* Aljdiorn, and tin* Scot.eb ]>agpij)e) luivo 
not the .same diatonic .scale as mo.st other instriimeiils; and this 
circuiuslanci* iiiijiarts ;i ju ciiliar characler to the music suitable 
for tliem. The po.-^t horn, the l■'rellch Jioru, and the triuupcl, 
illustrate the .same ]>oiut in some degree. Some nations disjilay 
a liking for inleiwals .smaller (han that of the .semiloue ; but it 
i.-i not easy to .s<*e Avbetlier the eoii.slluclioii of llu; iiislrumciits or 
the (|ualilA of t.he voices h'd to ihi- jU'ei’cri'nce. 1’hat tlie voices 
..>f .<>me milious ililfei* in pitc.h, range, and (|uality from those of 
uliier.s i.- AVell knoAvn ; n ilness lie* dei*p full base of tin* llu.s- 
.si.uis and the b’liuid leiior and baritone of the Italians. The 
eharactei* o| National .Mii.de (ehielly among the jieasauts) may 
aPo be iutlueiiced by the elimale, the occujialions, tlu* habits, 
ami even the food ; tin* mu.sie ol the Jiilly ri*gioiis iu South 
(lennany i-> cert.iiuly not like that of the plains in N’orlli (}e.r- 
maiiy ; m>r;ire the .•..mign of a s\ ine-makiiig'district less unlike 
tlu*.-;c of a. beer-diinking ivgiun. Nbilions fond of dancing 
inseii.-ibly Iraiisjiort tin* rh\i.lim of their dances to their 
favoinile tune,-, and even ballad.-; llii.s may be seen iu the 
eontre-d;ni.-<*, hornpipe, ivel, Ming, slralhspey, jig, tarentella, 
bolero, eae.liucha, polonaise, niazuiiika, Availz, jiolka, &c. 

AlU*m)i1.s have lieen m.ide to ascertain Avlu*tlu‘V the classifica¬ 
tion ol tune.- into coiiinton lime ('•{, ike.) ami triple, time 
bs> Pwould bring to light any characteristic, of .National 
Music, MaiiA hundreds of popularold airs have lieen examined. 
It is found thut iu .some, coiinti'ic.s common time decidedly ])re- 
vails, ill nlhers lrij)h* lime, iu others the two arc iu about 
e([ual I no] tori ions ; itui no particular reason for tlie.se diirereuee.s 
has heeu anived at. Nor can we tell wliy some nal.ioii.s prefer 
tlu* imijor mi'de, .some tlu* minor ; although mau}’^ rancil’ul theo¬ 
ries on thi.s subjoct have, bem bi'oached. The nncertuinty is 
rendered all the greater by the fact, that many popular aira 
ba\e gradually umlergom* .so many changes as to A'eil their 
original char.ieler, wlialever it may have. been. 

National air.s, e.\eepl danees ami military music, are. asso¬ 
ciated generally witliAVords; and llutre can be no doubt that 
the jtre.ferenee. for a. }taiiicular kind of song gives a character— 
real, though jierhajts nmlelinable—to the. music. Songs of 
A'uriousnations comin'ise man y associated Avith dilferenl seasons of 
tlie year, dill'erent hours of the day, ilill(*re,nt celehrations and 
aimiver.sai-ies. Sucli arc the. V’ule or Christmas songs, Ncav 
Y ears’ songs. May songs, llarve.st song.s, IMorning songs, Even¬ 
ing songs or 8erenad(‘s, Wedding music, Pirtlulay songs, 
Drinking ,soug.s, and the like. TJieii various occupations, 
eiijoyiueut.s, and tastes liave becoino translated into music 
tlirougli the medium ol’ smigs ; Avitne.ss the Poatmeii.s’ and 
Oondolier song.s, Mill song.s, Pegg.ars’ songs, Stuileiitand College 
songs, Trouhailour songs, Lullaby m- (.h-adle. .songs, iSchool songs, 
Pimlen hearers and Palau(]uiji songs, Dancing songs, Qipsey 
songs (recently inve.sligated by Liszt and .Jiillig), Water Car¬ 
riers’ songs (as at Mecca), Heaving and Hoisting songs (as of 
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Bailors), &c. Tin; Watclimen's soii^s are in some instances 
curious. In one town of (terruauy, tlie watchman sin"s at nine 
(liirorent Ijoiirs, Jro))] in tlio eveuiiii; to four in the niorn- 

in;^ inclusive, using t.lui same tune, hut varying the words so as 
to associate the numheis of the hours with Scn])tnro iweiits and 
personages. Some of tin* songs of Swiss watchmen are hcdievod 
to ]je f(jur or live ceiiluiies old. Meyeuheer inti‘oduce<l an 
JCveiiing Watch song with much elfect, in the ‘ llngiienots.’ 
The songs, however, whieJi are more likc'ly to hee(»me ]iution:il 
than any other, are hoyal, Patriotic, llevolulitmary, War, ami 
Sea songs : these liuving a temleney, in their .-several ways, to 
cause eTitliusiu.siii and ;iii iKjirIf th car/;.*:. 

TJje literature ol National Music i.s copious, lleri'Kngel ha.s 
bestowed great lahour in eolleetiug a li^tof more than six hun¬ 
dred tlistiuci woj1v.>, relating to all the nations (tf the Avorhl : 
some of these works giving the wonls only of iiatimial songs, 
some the music only, some both \\oi<(s and music ; in many 
eases a mere selection from a laige niiiiiher, in others an alUuujil 
to eiuhody juiarly tlu; whole. iJ.efi-ning to his comprehensive 
volume for fuller (h^lails, we will sa\ a few words eoiieeruiiig 
some (d‘ the moi-e noted national airs, in the chief eoiiutries of 
Europe. 

Jhigland i.s mainly i-epreseiiled hy ‘God saxa* (he (,)u'‘‘‘’*’ 
and ‘ Kul(' Ihifannia.' A enniroveivy—in ju'ogrcss fi«r nearl\ 
eighty yi'ars, eoncernijig llie aulliorship of the woi-ds and 
music of the celehratt:d Ihiglish National Anthem —was hegun 
hy Mr. Carey, grandfather (if Kdmund Kean ; he claimed iliat 
Id.s fathei’, Ilejjry Can-y, was the (auujioser of the tune, let 
who may have heim the author of tlu- words. Fiom that tiim* 
tin; subject has occupied nuim'rou-'. pens. M'anl, Clark, 
Hawkins, (.’hapiiell, llamiltoii, Cani]dH'll, .f'liik, Kiigel, and 
othei'.s, have eiiteied the lists, each liaA'iug sojiuliiing to say 
c<mei‘rniiig tlu' origin of MJc<dsa\'e the (,)in-en' fKing>. Sona- 
of the Iheoi'iesgo so far bin k as the time of Jleiiiy \ II. ; and 
tliere have not been wanting advocates of the opini<m llial the 
turn* is of foreign origin—so many foreign airs lu-ing kimwn 
wJih'h bc'ar a resi'nddane.e, to it. 'File esitleiiee tends to fbe 
concliisiojj tbal. tin; germs both of the wools .and llie mii.do 
liuve existed for many eeiiluries; that tiny havi* undergone 
rt'pe.ated alti'ralioiis from tiiiu- to lime ; and that tiny settled 
down nearly to their jiresent form about tin- year 17 !<*, the now 
ftuuiliar Avoi'ds being put iiittt shape by ('arey, ainl the music 
l■(!eei^■ing finisbitig, louebes from INpnsch ami AiJie. 'I'he tune 
(without tin.* Words) is heoomiiig natiirali/ed in joaiiy eon- 
tineiital <'ounlries. ‘Rule I’.rilaiinia’ is m-t in\(dveil iii sucb 
doubt. It was eoiii]tose(l by Dr. Atiie, ami inlmdueed in the 
mas(|m.* of ‘Alfred,’ iu the woi'ds b\ .lame-. 'I’liomson 

Jnive little nieiil ; hut the tune is generally adminsl lor dash 
and energy. Other iiojnilar songs, wbicli lia\e almost bectuue 
ntitioiial iu Ihigland inclnding some b\ Purcell, Sliitdd, ami 
J)ibdiu--reccM\'e amide illnstrations at the bands of Mr. W'. 
Chapi»ell, in his ‘ Popuhir Mii-ic «d the ObUm 'fime.' 

Scotland, Ireland, and Wales ha\’e perhaps more nationality 
in their jiopular song,s than Ihiglainl : aii.sing in great part from 
the dynastic 1 roubles, clan feuds, and in:-.urre<-(i(.nary risings let 
which these three pails of the United Ixingtlom have lieen siih- 
jected. Witiioiit singling out any soiggs Ibi special iiu'iition, we 
may say th;it the melodies oJ’ lieland ami M'.ale-. have in niajiy 
instances the stamp fif great ant,i(|nity, due lo the limes avIh-u 
the harps of the two countries were tlu- regular aceoiiijauiment 
of the bards or wandering minstrels. ‘Arhyd i nos,’and the 
tunes known in Jhiglish as ‘ The noble race of Sheiikin,’ and 
the ‘March of the Men i>f IJarlecli,’are now popular in Eng¬ 
land as well as in AVales, 'Fhe intlueiice t)f hagpi])e iiiu.sic on the 
Scotch Siildier.s has had many ninarkahle illustrations. 

The famous national air of France is the ‘ Marseillai.se.’ An 
officer of artillery, nameil liouget de hisie, xvrote tlie words ami 
mu.sic in a single night, in order that he might .sing the song at 
a hamjuet at ytrashourg, when a column of vtdiuileers si-t forth 
to join the army in 1792. He called it ‘Oluint de Guerre de 
PArm6e du Rliin.' Its elfect was jnodigions, and eoiitrihuted 
not a Jittle to the oiithuKia.siu of the Fivmh Iroop.s. It was 
afterward,s adopted hy tlie Kepu))lieaii iiarty generally, nmler the 
name of the ‘ Hynine dea Manseillais,’ and luis ever .sinc.e been 
the most popular song in Fraiicv;, though pro,acril)ed ocea.sionally 
by Bourbon and imjieiial governments. ‘ I’mlaul ]>our la 
Syrie ’ rose ulmo.st to the dignity of a national .sttng during the 
reign of Napoleon HI. It wa.s composed hy Iloitense, 

the emjierora mother; hut the vvords had no s])ecial connexion 
with French achievement or senlimoiit; the name here given 
merely denotes the first few words, the proper title being ‘ Lc 


be.an Hunois.' Early iu tlie last century, the French song of 
' Mallirouck' or ‘ Marlborough’ was very popular, relating to the 
wars with the English under Marlborough ; but it lues long since 
nearly died out. 

Among the. iiopular songs of Belgium is the‘Brahangoime,’ 
lirst introduced in IHIK); the w-orda hy Jenneval, the muaic hy 
flampenhout; the (amilica of both men were rewarded hy 
King Leojiold, on account of the military ardour whitdi the aoug 
infused ill tin* troo](s. The Danish ‘ Kong Rcgner’a Viae’is 
named among the many continental airs which hear some reseui- 
hlanee to ‘(hsl sav<*. the (hieeii hut it is, at any rate, a 
favourite old national suiig. Still more ^lopular is 'Kong 
(Ihri.stiaii slod ved hoien Mast,’ the words hy Ewald, the music 
hy Hartmann, tirst sung about the year 17H(). Sweden has 
given a national recognition to the ‘ War Mare.li of (.diaries XI1.’ 
A faumn.s «img in Norway is ‘(hiiiile Norge.’ The. so-called 
' Ivussian hymn,’i.s no older than the ‘ P.raham^oime. it was 
composed hy Goloiiel Ale.xis Lwollf, in KSdO, ami ordered hy the 
G/ar Nii-holas to lx* geiieriilly ado]>te.d. 

(Jeniiany, including Prussia, ami Austria, i.s faiiiou.s for its 
iiati'tiial siiiig.s. The song of ‘llolde N.acht’ xv-'is found lo 
ju-oduee so milch sadness in the. Pru.ssian troops, that Bhiehe.r 
ami (iiiei.-ienaii ordered it to he disii.sed hy the military h.‘md.s. 
Koriier'.s famous ‘Song of the Sword,’ «)r ‘Battle Pr.'iyer,’ for 
which lliiumel eoiiiposed mu,sic ; tin’ Bhudier song, ‘ WasLlasen 
<lie ‘rrompeteii Armlt's song, ‘ W’as i.4 this DeutscluT’s Vattu'- 
laihl ami Becker’s Blieiidied, ‘ .Sie, !<(dleii es nicht haheii’ 
— are stiiTing examjde.s of jiatimnil war .songs. The latest ad- 
<lilioii, ‘Die \V;ieht am Kliein,’ so niueh sung hy the German 
troops during the Fraiieo-tleniiiiii wair of ls7(»-j, was written 
hy Max Selmec.keiihmger in bS-lO, and coiujiosed hy Garl 
U'ilhelm ill I8;VI ; holli aulliorami eomi»()ser have, wi> ludieve, 
received imi»eiial reeognili(»n of llie .service,s which they ren- 
<lered in roii.'ing the German soldier,s to eiitlmsiasin. Due of 
the mition.d songs of Pnir-sia, wi-illeii by a Lnllieran ]iaslor, 
Heinrich Jlarriss, iu 17!I(J, and ad.ijited to onr familiar ‘God 
Save the <hn*en,’ is ‘ lieil dir in Sieger Kranz.’ 'I'he fanioins 
Austrian hymn, ‘Gull i*rhalb' Fianz den Kai.-ier’ was compo.sed 
hy llay«lii in 175>7, after hearing; ‘God Save the King’ sung in 
England. 

'Pile 'I’yndesi- ami Swi.NS ]»o]>nlar or national songs are re- 
maikable b.r the or fulsi'tlo refrain which aecomjianies 

each ver,-.e of .’•ome of llieiii. ’I'ln‘ Swiss ‘Pan/ des Vaclui.s’ 
tcow-call, Ol- lierd-(Mtlle< ling) ])o,v;es-! no allraclioiis to other 
nations ; hut to ihe herd.simm of the, Swiss hills ami valleys 
they are. ]towerfully allee.tiiig, Maiiv eaiilous ami distriels liavi; 
eai ii (lieir Kan/., uhi«'ii, hi'diles being sung, are pbiM'd on 
Ibe knli born and alji-lioiu. lliingaiy sets great .store by 
ibs ‘ Iviikel/.ky March Serviii ils war song, opening with 
words e(jui\aleni lo “ Rise, .Servians, ri.se. to Arni.s I ” 'I’nrkey 
its ‘ .Maivli of Malmioml II.' (most jivobably not a 'Turkish com- 
■|K..si(iou I. Porlitgjil ha.s a national son,'; or ‘ Hymiio Goustilu- 
«ioiiel,’ which it is .said was compo.sed hy Don Pedro, wdieii he. 
upheld the cause of Doima Mariti against Don Miguel. 

Ill the United Stales of America, ‘Nankee. Doodle,’ after¬ 
wards ‘ Vuiikee Doodle,’ was a. derisive po])uhu’ song iu the 
early days id' the New England Stales. During the War of 
ImlejH-mh'jiec local circiim.slance.s gave lo the .song the cha¬ 
racter of a sort of triumph by the Amei ieuiis over the British ; 
for s<»iiie geueralioiis the tune was the uational air of the 
Stale.s, It ha.s .since been di.sjilaced in this capacity by ‘Hail, 
Golumhia! ’ 

A few remarks coneerning National Mu.sic will be found 
under the name.s of nm.st c,ountrie.s and nutiuiiH in the Geogru- 
])hicaJ Division of the E. C, 

NATIONAL GALLERY ] E. C. vol. v. col. 880]. In the 
article just cited the history of the National Gallery was hronght 
down lo 181)0, the JU'th year of Sir Gharle.s Eastlake’s director- 
.slii]); ami the change that he ('Heeled in the range and character 
of the xvorks purchased was ])oiut(id out. Sir Charles retained 
the director.ship till his death iu December, 18(55, and, as stated 
in the ulliciul catalogue, wliil.st the])icture.s purchased during tJio 
tJiij'ty-tw'oyeaT.s which (ihi]>sed from tlie Jonndation of llie galh'ry 
in 1824 to liis njipuintment in 18.55, “amounted to only 1K> 
in niimher, those purchased during the ten years of his 
directijrship (1855—(55) reached the number of 155, rei>i’esentiiig 
eight schools of painting, and 111 masters extending ov(.r a 
period of seven eentiirie.s. The variolas Italian scliools arc 
represented by 82 masters; the Flemish school by 11 ; 
Dutch, German, and British schools each by five masters ; and 
the French, Spanish, and Byzantine by one each,” Many oi 
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these pictures arc ratlier of historical or anti<piarian than of 
artistic value, hut several are of hi^h rank as works of art, ami 
most are }fooil examples of the schools to whic.h they heloni'. 
The uiore im])ortant j)icture.s houj'ht (luriiit^ the first five of 
these years were noticeil in the original article. The picture 
■which most illustrates the second half of Sir tCharles Kastlake’s 
tenure of office is the Aldobraiulini Matlonna, one ofth^^ choicest 
gems of th(^ gallery, and one of tin; sweetest of RalVaelle’s smaller 
works of this class. It was bought of the l)owag»-r Lady 
Giirvagh for 9000/.: its cost in ,1798, wlu'ii bought from the 
Aldobraiulini palace by ]\lr. Day, was 900 guineas. Anulher 
important addition was a ‘ Madonna aiul (’hild Knthrom-d,’by 
Vittore Carpaccio, the rival of Giovanni liellini .and the imme- 
diat(; precursor of Titian, which was jairchased in Venice in 
18(55 lor 53400/., «)f Count ^locenigo di Sant’ Enslachict, the 
descendant of the Doge Giovanni Moceiiigo, for A\hom it was 
juiinted in 1478. There was also, among ()ther woiks of a 
secondary order jiainted by the (tider Italian masters, a ‘ Ma«lonna 
and (Jhild’ by (Jiovanni Santi, inlen sting ;is an aulhenl.ic speci¬ 
men of the pencil of llatraelle’sfathei', and in sonu' degrei- sr-rving, 
theri'fore, to throw light on tin; early inlliiences bi-ought to bear 
on the mind of the ]irince of ]iainters. 15ut whilst it was in the 
Italian, and esp(‘cially the early Italian, se.hiM»ls of jiainting that 
Kastlake’s ]inrcha.ses were most numerous and distinctive, Im 
a<lded some to our scanty stuck of pictures from the KetherlamD. 
Thus, though we do not owe to his researches an adilitioual 
liubens, he bought in 1801 a chara<;teristic, signed ]Mirlrait of 
Rembrandt by himself; a very c-ha,rming Hobbema (No. (58:») in 
18(513, the first by that master olil.ained lor tin* gallery, amt a ,\ear 
or two later a couide of capital landsca^x's liy llobbenia’s master, 
Kuysdael. 'Phe otdy Sjiaiiish picl.ures .added to the gallery wen* 
a head of Philip IV. ]»,v Velawjuez, and a ‘Dead Warrior,’ at¬ 
tributed to the same painter, but. which i.s probably by a diilereiit 
hand, and et'cn if genuine wouM very inade([uatel> repre.MUitthal 
vigorous artist. ’Phe, SjKinish has indeed been all along the 
weakest si'clion of tlu' gallery, and no .‘•lirious attempt a|>peais to 
have been made up to tin; jiresent monu'nt to strengthen it. 

Ml-, (now Sir William) I’loxall, ll.A., was a]']tuinle,d to suc¬ 
ceed Sir Charles Jiastlake in h'eltruarv, 18(5(5. 11 is first great, 

purchase, ‘ ('hrist blessing little Children,’ ly KembraudI, was 
indicative of tin; jtrinciple l)y Avhich he apjiears to haw been in 
the main guided—that, namely, of purchasing works of celebrity 
by ]).aiuters who are by gt-neral ailmissiim ranked among the 
great masters, rather than si-ekiug out those- earlie-r ecclesia.dical 
woi'k.s wdiich had been of kite so rapidly accumulated. 'Phe 
llembraudt, wbieb was bought in Istitl of Mr. Seiiimoiidt of 
Aix-la-Cliapelle fur 7()(K)/., tliougli it bad lung enjoyed a high 
reputation among continental art-critic..s, was subji-cted to niticli 
adverse criticism botli in parliament ami by the ju-ess ; but that 
the ])icture is an original one there can be no doubt, nor any 
that for con.siderably over a century it h;ul been ascribed with¬ 
out challeugc to Iveinhraudt. The c.onlrovi-rsy coiumeticed over 
this picl me was renewed wlien an iiiifiuishi-d ]iaiiiting in inn- 
prrn, ‘The Entoinhmeiit,’ ascribed to Miclielaiig»-lo, was j»ui- 
cluised for i2(>()()/. It is not worth whih* to recall Avhat was said 
uiul written in haste and olteii in ignorance; we maybewidl 
satisfied that the gallery ]•osse.s.se.'; in the ‘ Kntoinhment’ that 
rarest of all ])ictorial treasures an ea.sel-picture, though iiuhaji- 
pily an uiiliiiished om;, by the mightiest of modern arti.'ils; a 
picture moreover that in the finislied portion, and in the sug- 
gestiveiiess of the uiiJiiiisbed ]iar1s, stands almost alone for an 
earnest, tliouglitliil, and reverent rendering of a grand scriptural 
theme. The exhiliition of this ^lictuic vividly recalled to the 
recollection of art-students another unlinished ]»irtnre, hy 
Michtdangelo, the ‘Madonna and Child and St. .lohn Hie 
Laptist, with Angels,’ belonging to Lord Taunton, wliicli bad 
created a profound sensation wdien shown at the Manchester 
Fine Arts Exhibition of 18.57, and tlu; wish was ge.ne,i-.illy ex¬ 
pressed that the' two pictures could he hnnight together for 
comi»arison. Hajipily the executors of Lord Taunton were im¬ 
pressed with the desirability of the picture forming a jiart of the 
national collection, and it was accordingly translerreil to the 
gallery in 1870, on very adv.antageous terms, and tin; two 
pictures thus hroii'^ht permanently into close jiroximity funu an 
invaluable study alike for their technical and mental (qualities. 

These purchases would alone have signalised Sir William 
Boxall’s tenure of office ; whilst the purchase, from the chapel of 
Prince Aiiatole de Demidolf, for 533(50/., of a vast ‘Madonna 
Enthroned,’ painted hy Carlo Crivelli about 1470—an altar- 
piece in three stages and thirteen compartments, set in a frame 
which is in itself a maiTel of workmanship—and for 1500/. of a 
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‘ Madonna Enthroned’ hy Vauder Goes, .served to reassure tho 
ecclfsiolomsts that their niasler.s wouhl not ho overlooked. On 
tho other hand, several valiialiJo works of llio Dutch and Flemish 
schools wore ohtaiiioil, inclmlhig oxcelloiit ma.ster8 of whoso 
poncils the gallerv ]u-eviously jiussessod no oxamjdes. Sucli 
wen; the ‘Cuuit-yanl of a Dutch Jioiiso,’ by Peter de Ifooge— 
one of tlmse marve.llous i-ejU'escntatioiis of ordinary daylight in 
which that most realistic. ol Dutch paint.ei-.s excels all rivals—and 
a‘Vasoof Klowers’ hy the, ]iiiiice of jlower-]taiiiter.s, Jan Van 
Iluysuiii. A ]»ortrait by Cuv]) ; ami a biilliaiit laiukse.ape with 
figures, ‘The (.fiialeau of Teniers at I’erck,’by David Teniers, 
were welcome aihlitimis to the woiks of jiaiiiters of whom speci¬ 
mens were already in the gallery. 

iJut llie crowning purdume of pirtures of Ibis class, and om- of 
the rno.st inijiortant additions made to the gallerv since itsfouiida- 
tioii,was that of i.be I’eel i-,olh-ction in March, ls71. 'Phis colhiction, 
which coiisi.sted td’ 77 jiiclures and 18 drawings, and which 
Dr. Waageii pronounced (^‘Art 'Preasiins in Great Britain,’!. 
397) to be “a .serie.s of gems of tile l>uti b and h'lemisli schools,” 
ua.s made at a favoiiralile tiini-, with great care and at a large 
expense, by the eminent luiiiisti-r, Sir I’obert Peel. It was 
tian.'li-ried to the nation by liis son for 75,(>()(>/., a sum iiuieli 
lu'low the original co.st, iuil. aeeiijtted in the hope of thus 
ensuring tin- i-olh-etion from future tlispersion. Gf tlie.se 77 
]iictni( s no fewer than <;<; ^vl■re by Diiteb and Klcinisli musti-rs, 
I'd in number, .several of wlioiii were |>reviously vi-ry inadii- 
tpiately re|ire-eiit.ed, or not. represeiiti-d at all. ill tile. National 
Galleiy. 'Plie iiionI famous of tin- ]>ii-.tures was Itubelis’s niaster- 
]iie(e in female poitraiture, so wiilely known under the incorrect 
tith- of the ‘(’li.'ipeau de I’aille,’ perliaps, as has been Sllggi-.sted, 
a mi.sspciling of ('//(///<•(/» dr /'oil a black Sp.-misli beaver bat 
being the iiio.'t eoii.''pi<-uous feature ill tlie lady’s eo.stuiiie. ^'liis 
jmitrait belonged to Rubens at bis death, tlic tradition being 
lli.d In-fell in Iom- vitli tin- original Avliilst jiaiiiting it, ami 
that In- would never alter sulfer il, out of bis jiossv'shioh. If, 
remained in Antwei-j) till when it ]ia,s,sed to Enghiiul : it 

wa.s ]»niebaseil Iiy Sir b’obeit Peel for 3.‘)(»()/., the liiglie.st sum 
that up to that time liad e\'ei- been ]»aid for a. luiir-Iength 
poilrait. Aiiollier b’ulieiis in tin-i-olleetioii was ‘'Pin-Ti-iiiiiijili 
of Sileiiu.s,’one of Ids largt- i-olliekiiig piei-es, a,dmirable mainly 
for their gorgeous (-(dour ainl intense eiijoynieiil of animal life : 
it eo.st .Sir liobeit Peel 1 1(M)/., hut Woultl doubtless have fetched 
a mueb lar;.;ersum in the auction-room in 1871. Hy Riunbrandt 

l. l ere \\a-. ‘A Maii'.s Port railof aii oval form, with a falling 
Collar and a g/'ld ebain one of the finest works of its kind by 
this master. Tln-se raised tin- number of jiielures by llubems in 
tin- gallerv lo 153, ainl by K'.-mbraiidt to 1(5. No fewer tluiJi 
seven picture.s were added to the lialfdo/eii by I >.‘ivid’Peuiers 
already in the gallery. An admir.ibly jiaiiited ‘Old Woiiiaii at 
a Window,’ by (ierard Dow, madi'a weleome addition to tlu; 
]»oitr.dt of tlii.s ]>ainler, tin; only Hja t-imen of tin- masLi'i-pre¬ 
viously jio.sscs.sed. 'Phrei- sm.-ill but exeidleut piittures by Net- 
selu-r, two by Isaai-. van O.stade, one by Adrian van Ostade, 
and a small one by Paul Potter, weie the first examples by 
those ma.sters obtained for the gallery. So too were a‘Mu.sie. 
Lesson’ by the general f.ivourite, I'erburg, two of a like class 
by G. Metsu, a Goast Si-.eue by Wander Ga]ipelle, and tliree 
1ainlM-a|ies b\ A, X’alnlevehle. If lo these we add four hilid- 
.s(-api-s iiy Iltdtbema, one of ‘ The v\ venue, JMiddelljariiis,’jier- 
baps tin- most successful attempt in lainl.sca[ie art to repre.sent, 
oil a larg;e .scale, a Hat eommoii ])lae(.‘ scene in full tlayligbt; a 
magiiirneiitly jiaiiited ‘Walerl.-dl’ and a ‘Forest Scene.’ by 
|{uvsdael ; live eliarai-.teristic little ]ticlur' sby Pliili]) Wouver- 

m. -iii ; seven l;y W. Wiiidevelde ; two by liakbui/.eii : au ‘In¬ 
terior of a Dutch House,,’and a ‘ (Jourt of a Dutch llou.se*,’by 
De IJooge; three hy A. (hiy]>, and others by Px-.i-clie.iii, Gon¬ 
zales Goijue.s, P. Di*. Koidiig, F. and W. van Mieris, Jan St<;en, 
Wyu.-iut.s, /tc., it will be seen bow large and rich au ae.cessiou w-as 
made to the, Duteli ami Flemish masters in the Natiou.-il Gal- 
lery by the ]mrchase, of the Ihail collection. Only one jucturo 
ill the collection w'as by an Italian ma.st.ei-, a ‘ Vi-iiiis Sleei»iiig,’ 
by Si-.b.’istiuii Ricci, of wliich perhap.sjbe i-liief value was that it 
was by a ]iaiuter of whose w-orlos the gallery po.s.ses.sed no 
exaiupie. But, if weak in Italian works, the Peel collection 
gave us ten by-^ Englhsli jiaiiiters, no less than eight ol them 
being by Sir Joshua Reynolds, including bis celebrated ‘Snake 
in the Grass’ and ‘ Robinetta,’ and jmrtraits of Reynolds him¬ 
self, Dr. Johnson, Boswell, and Admiral Keppel. The draw¬ 
ings include sixteen by Rubcn.s and two by Vaiulyck; tl\e8e, 
however, arc not exliibiteil. 

The purchase of the Peel collection sceins to have e.xhau8tecl 
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the energy, or the fniitlH, oi‘ tlie triiNtees, no jmrcliase having 
heeii since niude, tin nigh sojne additions have accrued Ironi 
hef|ue8ts and giJts, TJie gilts and bcsjuests to the gallery since 
the iiuhlication oi’ our former article have been fewer than in 
the preceding years. The largest and most interesting gift was 
thatof tweiity-tvvo])ictures by early nuiHters, mostly tlerman, jn-e- 
sented in 1803 by the Queen, in liiifilment of the wish of the late 
Ih'iiicc Consort, and in fiirlherauce of his desiic that the national 
colhiction should be made as far as jtossible to illustrate the his¬ 
torical <levelopine]d. of art. Other donations ine.lude an ‘An¬ 
nunciation,’by l’'ili]t])o Lijipi, ]tieseiited by Sir (.'haih‘s I'lastlake, 
and by his widow a ‘ SL. Antony and St. Ceojge,' by I'i.-ano of 
Verona, and the ‘ Death of JVler Martyr,’ by Ciovanni Hellini ; 
by Lord Tuuntoii aii' Ajinunciulion,’ and by the Jtowag' i- Mai- 
cliioness of VVestmiiihler a ‘Madonna ami Cliild I'hilliioned,’ 
both by Criv'elli. A ehaiael.erislie portrait <»f the Cardinal de 
Itielielieu by J*. de (JJjamjxiigne, pJi-.-ented lo .Mi-. KraiiK', 

shows the cmdirnd in full face and piotilc to ili*- right and lell ; 
it Imviiig been ]taiiited, like V.imi.>ck',s .-i lebi-aird \Viiid.->or 
portrait onJbai-les i., to guide tlie f-cnljiloi- Mocclii in modidling 
abiist. Chief of all the dtiiiiilion , liowi-vei, was an iinrivalled 
exanqde of (h-i-ard'rerbiirg's skill in bisloric.d jioitiailnre, the, 
‘ Peace of .Mniisli'i',’ one of the gi-iiis ol lla- lli-riloril iollectiuii, j 
])resented by Sir Kicluird Wallace in I'Vri. 'I'ln- onl\ beipu-Ms 
that need be mentioned ai-e a, ‘SI, ( 'atht riiie'by I’inlniiccbio, 
betjiieatln'il uith om- or two others of si condary value by Iheiil.- 
Cen. SirAV. Moore; a very line ‘ J.aiidseajte. wilb Waterfall,’ bv 
Jtiiysdael, iKiiiueatlied, in I, Mil, by Air. .1. Al. ttppenbeim ; and 
a jiortrait of Francesco J''eri neci, by Loreii/o C<»4a, bi-ijiieallied 
by Sir A. (J. Stei ling. 

'rims far we have noliceil onl_\ woilm ol' llu- idil ma ler , ami 
is to tlie^ti that the aiitlioiilies ol tlu-gallei-y ha\i-all along almo.-.l 
exclusively restricted their palionage. Sime oiij- loiiin-i 
article was wrilteii, however, some Jliii.i.-di pieliue-> have been 
piircliased for the National Calleiy, be.ddes tlioM* imluded in 
tile Feel colleclion. 11 u ill be eiioiigli to meiilioii Ih-ynoldsh- 
portrait (»f (.laptain ()i-me ; (lainsboi-oiigirs Siddoiis 

the ‘ Di-ath of Major Pierson,’by Co]>ley ; ‘ Monseliohl lleulli,’ 
by Jolm Crome ; \VardVi ‘Alderney Ihill and .lolin Maltin’;- 
‘Destruction oJ' Poinjieii.' 'Flu* jintnres pu-.-cnled iiieinde a 
portrait liy Peynolds ; a series ol’ Im lvi- small .sei*iie.' from Don 
Quixote, by Smiike ; Paikei’s ‘Woodman;’ and Ceorge 
Cruiksliank’s grolesipie ‘Woi.-Jiipof Piicchu;!.’ The beijiiesl.-- 
since IMIO compri.ic about a do/eii Ihii.li-h pieluiv.-, among 
them being Hogarth’s ]iorlrait of his sister, Mary llegavlh ; 
llaydon’s ‘ Piiiu-li ‘ A View in Chapel Field,-, Norwich,’ by 
Joint Crome, and ‘ Pyiou’,-! l)j'taiii,’ b\ Sir ('Inirle. I’iaslhike. 

In our j»reN'ioiis iirtich- ^\e were able to vecortl that ‘'alter an 
exisb-nct' of lliii'ty-six years, the National (otllery, e\cln->ivt- of 
the Vernon and 'J'nriier eolleclions, i-omjn-ise; -ign jiieiiires.” 
'I’welve yeiirs lia\e since ]ia. sed, and it now eoin]>iise.s (133 
jndlires Iw the (dd lua.stel'.-i an inerea,'<-of gl3 pici in'<‘.‘., a huge 
proj)orlioM being of a veiy high ttiid .'•ome of the Jiiglu -t (|ii;dii \. 
'Po these we liave now to add, iin luding the \'ernon iiinl 
'I’uruer eollection.s, about i'liiliiJi jticlnie.-;, makim; in all 
t)()() ])idiires, 'J'lu! National (lalh-ry, I In-ivfoie, w hieli lia.s long 
been regarded ;is one of the mo,-t si-lect j>nblic (-idh-clious in 
Europe, is i-fijiidly taking rank among the l.irgei-of tho.-ic ud 
IcKjtions, though still I'ar infej-ior in mere mimiiers (o se\i-i-al of 
them. Already it has far oiilgrowir the eaj»al>ililies of the 
building in wiiieli it is lioii.-eii, and many ol (In- Jhitisli ]>ic,- 
tures iire exhibited lemjtoiarily in the South Keii.diigtoii 
Muse.um. 'File necessity for additional space has, however, Jong 
been recognised by tlie aiitlioiilie.s, and some yeai.s ago they 
Olfereil ]U’emiums for tlie. be,‘-t de.-igiis for a new Niilioiial 
Gallery, wliic-li were awarded to Mr. F. M. Ihirry, JhA., wlm 
was unpointed architect lor the new hiiilding. lint economical 
con.siuerations deJ'ei-rcil its commencement, ainl eventually, 
in.stcad of an entirely new- building, it was decided to purchase 
and pull down the workhouse, ami other ])reniises at the back of 
the old gallery, and erect on tlieir site a .serii-s of .‘ulililioiial 
rooms. 'I’liis extension, which is now' being raiiidly earried 
forward, will consist of nine roojiis, each nearly as large in si/.e 
as the largest in the present building ; ami it lia.-^ been otlicially 
stated that with this extension the gallery will iiol jnen-ly 
permit of a suitable arraiigement of tdl Hie jjicture.s at ]>resent 
possessed by the nation, but jirovide amjde room for uiiy in¬ 
crease likely to accrue fur jnaiiy yeai-s to come, and at the same 
time atford exhibition room for Ician collections, il’ it should be. 
deemed advisable to admit such. 

I'hc Maiioiud J\)rtmU (/((//(.ry.—-AVheii our Ibriuer article was 


writteJi, the National Portrait Gallery, Ibeii but a few years 
establislieil, contained ninety-seven jiortraits, of which sixty-two 
had beeji purchased and thirty-five were donations : at the date 
of the last olFicial report (Aiiril, 1873) it contained 304 [lortraits, 
including ])aintings, busts and nicdallious, and casts of the 
earlier sovereigns from their tombs in Westminster Abbey. 
'J'liis liiglily salDfactory result is in a great measure due to 
the conlidence iimpired by the liberality displayed by the 
trustees in the admission of the jiortruits of all whose name had 
bis-onie a-ssuciated with English history, “-without prejudice, 
jiarty.-spirit, or exclu.sivene.-^s,’’ though in their purchasi^a always 
giving a jut-fenmee, as i'ar as possible, to such ])ersoiiag(;s as were 
in tbenisi-lve.s iepi-e.-;enlafive of the. respective classe.s to which 
lliey belonged, flow' comprelieiisivu the selection inis been 
will be seen from a clas.-^iticulion of the 313 portraits admitted 
into tin- gallery lip to the autumn of 1870; these it was said 
[ “may )>e lu-uadly ckm.^-ilied under fourteen dill'ejent heads, ami 
iIk' I'tillowiiig li.'.l indii-iitr.s the n-lative pro])ortions. . , 

Slalesme.ii and diiiluimili.sls, lifl v-tliive; literary characters,jioets, 
and JiisLoriaiis, lif(y-one ; ruyallii's, foi-ty-une; clergy of all de- 
mtmiiiid.ion.s tliirly-fouv ; scienlilic., including medical, engi¬ 
neer.., Iravellei.s, philosupbeis, ami jdiiliinlhropi.-^ts, thirty-two ; 
arli.ils, im-Iinling ](ainter.g .^a-ulplor.-^, and arcliilects, thirty-one ; 
niililary lu-roe.-;, nineteen; Jiobilil.y, liJ'leeu; lawyeivi, eleven; 
naval lieroes, nine ; ladie.-^, eight ; actors and actresses, seven ; 
scliolai.-, two; musii-iaii.-!, two.” Sjiaee forbids our examining 
tlie.-e more ])arlicidar]y, but we may stale generally tlnit, whilst 
man\ are of gieat v.iliie and iiiteiest as ]iic.<iin‘.s, tlieir chief 
value uri.-ies from llie extent to w'liicb they illustrate English 
Iii.-torv and biography, tin* light they Ihiow'^ on the rise and 
pio;;r< .-i of porli-.iitnie in tlii.s eounlry, and the as.siMaiice lliey 
im ideiilally render In ibe aiiliiiuarv, tlie artist, and the student 
of cn.stimie and manner.-^. 'Fhe i-olle.clioii was j-eiiioved at the 
end of IMI!) Iinm tile jiieniiveideiit rooimi ill Gr^at George 
SLi'i-et to the ninii-, c.ijiacious gallery at Simlli Jveiisington, in 
wliit II (lie lo.in exliibilioii.s of Nidioiial Portraits w'ere held, 
l.'sdti- (is, 1 lere (lu-y have been aiiaiiged as conveniently and 
|ier.spienond\ a.-i tin- gallery allow.-., by Air. George, Scliarf, F.S.A., 
who lia-:, from the foumlaiioii of tin- gallery, been the seeretary 
and keejier, and to whn;,u imlel'atigable exeitinns and unrivalled 
knowledge of evevx thing eoiiiiecled witli English jiortraits and 
) toll rail me, il is nut 1 .m» mueb to say, the, National Portrait 
tlalier\ iimiiil\ owe-, the i-minein-e it lias attained. 

N;\'FI(>N'ALI'FV. 'Flic sovcreigiil\ of the nation concerns 
il . rel;ilion.> to the World, and secures it a jilaee iis an inde- 
p. iideiit and re .poiitiblo member uf the I'e^niblic o|' nations. 
'J’lie autonomy of a laitiou eonci ni;-! il.. exclusive right of 
making til.' kiw;- wiiidi govern it . owu national order ami the 
riglilr. of it.-i people mulnallv among themselves, 'J'he German 
.‘■-'i.itiwliieli e.iii-eiiied to be iiie.liati-'ed soon idler 1818 , 
then by lo.t their .soven-igniy, and cea;-ed accoi’dingly to have 
dijdomalie n-l ili.ni.-MV iih tin-world aromid, TJii.s also is the 
eoiidilioii of the .seviTal stall*.'. M hieli compose the fedei'alion of 
the I'liiied Stales of Aiiieiica. lint tlu'se several states, like 
111,my ol till- lliiti.'li eohniie.s, are governed by the law'.s enacted 
by tlieir own Jegislalnn-.s, and for that reason are. autonomous 
tlioiigli not sovereign. 

Ill io,-.jieet of llii.s Sovereignt\, in wliomsoever it may reside, 
whether ill a. monarch, or the magi,stra,to of a republic, the 
people who .-iri! native to tin* realm are called subjects. A 
jialuiabbuj ii siibjeet owes allegiance to the sovereign poworunder 
which lie was born, in the ojniiion of Jirilisli lawyers, a natural- 
boiii .-;ulijei'l of the Jirilisli erown could Hot lay aside his alle- 
giaiic.e by any change of re.side.iice, or by the a.ssiimj)tion of 
allegiance to any other so\'ereign—Ac///y rxunc jicUrittiii. 

Sir Michael Poster, .slating that this ma.xim coinprehendeth the 
wiiole doctrine uf natnrai allegiance, illiistrate.s tJie extent of it 
by a rejiort of aPneas Alacdoii.'ild’s ca.se. He was a native of 
Great Hiitain, but had received his educatioii from his early 
iiil'aiicy in Prance, liad spent lii.s riper yeur.s in a profitable ein- 
]»loyment in that kingdom, and Inui accepted a coiumissioii in 
the service of the Freiicli king;. Acting uiuler that conimission, 
he was taken in arms again;,! Ilui king of England in this 
country in 17 for which he was indicted and convicted of high 
treason. He was pardoned afterwards on condition of his 
leaving the kingdom, and contimiijig abroad during the rest of 
his life. It was in virtue of this state of our lav/ that in the 
w’ur of IvSliJ with America, the Hritlsh cruisers reclaimed every 
man bom in Great Jjritain, or the British colonies, found on 
board the mevchant navy of the United States, notwithstaniling 
his naturalisation with the enemy. They xvent further, in fact, 
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Btill resting on tlie sanio pTincii)lt', and treated every Rueli 
naturalised citi/en found in nrins a'^ainsl the British crown 
guilty of high treason, and, couserjuently, not entitled to the 
rights of war. 

Tlie inconvenience of this extreme, doctrine with regfird to the 
indelihility of natuial allegiance., Avlieii a conllicl of rights drew 
on a dispute of other sovcaxtign nations willi (air owii, and tin* 
provocation offered to other ]>oweT8 llierehy to je-^ent oiir claims, 
justifuMl tlic legislating in altering the law. Any British 
subject wlio had hefore tlie IBtand I ^''ict. c. i I (and sia* c. 
or since, wlnm in any loi-eigii slate, and iml under any di.s- 
ahility, voluntarily iiecomc. iialiiralised in such stall*, shall 
from and after the iimi* of his so liaving heciniM* naliiiali'Cil in 
such foreign staler, he dei'ined to liave «-easc*d to lie a Jlrilish 
subject, .and he. regarded as an alien, lie i.s not llicicliy dis¬ 
charged, howe\or, IVom any liahility in respect ot‘ any acl> dom* 
before tile date of Jii,-; so hiM-oming an alien. Bnl micIi I’.rilish 
subject so naturalised abroad may, by deelaration na-ule by him 
with tliat intent, cuntiuue. his Ib'itish nalioiiality; witli this 
qualification, that he sliall not, when within tin* limit.; of the 
foreign state in which he ha.s In'en naturali.'-ed, he d^-'-nied ti> be 
a British subject, nnh*ss he. has eemi'il to br a adji'ct of tbat 
state, in ])ursiiuiiee of tin* laws llierecf. A i’.rili.sh siibjt'ct. win*, 
at the time of his hirlli under tin* law ef a foreign slate, beeaim' 
also a .suhject of t.liat .state, may, by ;i similar deelar.itioii tif 
alienage, c.easi* to be a British subject, 'rin* sum' right i.-; ex¬ 
tended to naturalised aliens wliere a coinenlion, follow'ed b_\ an 
Order ill ('oiiiieil for tlie transfer of sin'Ii nalnr.di.setl .subject of 
a fori'ign sta.le to that, state, has been agreeil ti* ; in Ibid, ciise a 
declaration of alienage destroys llie Briti li imtioniility. 

Tliere is a local iillegiaiice to llie .so\er(>ign jiower of tlie. 1< rri- 
tory whicli Jio slranger, not liim.si'lf ji .sovereign oi* lb'* repi'c- 
senlative of one, nmy disown while in that, lerrilory. IB* i.- 
thereby bound to ohsorve all the laws of ]>iiblie older, o loii" as 
lie remains within tin* alien jnrisdietion. 

An iilieii, while he reiiiaiiis Avithiii the jnri-diel ii>ii. i.s, uii the 
other hand, eiilitJed to ])iol(*etion mid jm-tiee, in iieemdame 
Avith the ])olie(.‘ ;uid la,ws of the liiml. Hi., light.; of proii. ity 
vary with tho eonntry in Avhieli he ,M»|oiirn.;. In Ihighnnl, imtil 
Avit'hiii a very recent, jieriod, he coiiM lo'l h.ive ;i IciiM- of laml.. 
A leas(' of ii, hon,-e for habiliilioii Avas ;dio\\e<| only in the e.i e of 
ail alien iiiercliiint. otla t peivi'iial proi.crly he might hoi.I .uni 
dispo.*;e of iis he plea-ed, eilhei diiriii;.' hi-; lif. 1 imo (.r by will 
after de.atli. 

Noav, however, by the Natnralisvtion Act. IsTn, re.d iiml 
lorsoiial iirojierly of e\'ery de.;eripti<-n ma\ be l.iUeii, a.'.jnii.-.l, 
leld, and disjio.sod of l.y an idieii in the amo manner in :ill 
respects as by a naluviil-boni I’.rili'di snbje.l ; and a title t.. 
real Jiiid jiersonal ])ro]M‘rly of every de-eii)»li.m m.iy !"• deri\ed 
through, from, oi'in sue,cession to an ali(*ii, in the same m.iiiiier 
in all res])e.e.ls as tlirough, IVom, or in sinaa-.si-.ion to a ii.ilmal 
born Britisli siiitjeel, J’r.jvided 

(1.) That this sci-tioii sliall not confer any rigid on an alien to 
hold real pj'ojiert.y situate out of the riiili-.l Kiiigdoii^bind .*-hall 
not ({iialify an alien for any ollice or for any muni' ipal, parlia¬ 
mentary, or ot her fniiichi.se, 

(ii.) That thi.s s(‘elion shall not eiititle an alien to any lighi 
or priAnh*ge as a British snhjeel, except such righl.s and ]irivi- 
legi*s in resjjieet of jirojierty a.; are heieb\ e\|)re,-.-ly given to 
him. 

(It.) That this seelioii shall not :ill'.e! an\ ( -dal.'or iidere.d. in 
real or ])or.sonal property to Avhich any per.soii lias or may 
heconin entitled, either medi:del> or immeili;del\’, in iiossi's.sion 
or cxp(?ctancy, in ]nn’siiaTice of any di.sposition ma.Ie before the 
passing of this act, or in ]inrsn;niee of any devobdioii by 
laAV on the, death of any jier.son dying hefore tin- ]»a.ssiiig of this 
act. 

NafnraliHatinn. CerLificale.s of naturalisation may be, ap]»lied 
for to one of hh-r IMajesty’s i>rincipal .sce.relaries ol stale by an 
alien who within such limited time l)efore mukingihe a]>i)lica- 
tioii as may he allowed, has resided in tlie Hniteii Iviiigtloin for 
a term of not Jess than In e years, or has been in the servic.e of 
the CroAvii j’or a term of not less than live years, and intends, 
when naturali.sed, cither to residi*. in tlm linited Kingd-.'in, m* to 
serve under the CruAvii. 

All alien, to Avhom a certilleate of naturalisation is granted, 
shall, in the United lungdoni, lx; entitled to jill ]iolilieal and 
other rights, poAvers, and ]»rivileges, and be subject to all obli¬ 
gations, to whicli a natnral-born Briti.sli subject i.s onlitlcd or 
suWeet in the United Kingdom, with this qualification, that hn 
shall not, when Avithiu the limits of the foreign state of Avhich 


he Ava.s a subject ]>rc\'j()ii.sly to obtaining his certific.ate of 
iiatmMli‘;ation, he deemed to he a British siil)ject uiile.s9 he has 
eeas-*d to he a snhjeet (»f lliat state in piirsiiaiice of the laAVS 
tlieveof, nr in ]uir';n:niee of a treaty to that elfect. 

A natiival-honi Ihiti.sh .subject avIio has become an alien by 
virtue of ihi:; a> t, and llierefore ealh'd a st.alutoiy alien, may 
ajqtly in like manner for a eertifieate of nationality, and if the 
.sanu^ he granted to him he re.siiines Ids riglifs n.s a British 
snhjeet, exc(‘])t Avitliiii tin* limits of tin* of which he 

iviiiaiii.s a siil<jee|. 

No nalnr.di.s.-d alien is eiililh'd In hecmiie oAvner or IKirt 
BHlidi ship. Tin' rights <if tlm milinnal Hag at sea 

‘stiouH 

Avliieli carry Avitli them the inqmitanee of inleriiathmal ditlicul- 
lie;, ami pnssihly the ennse.pnmees nf Avar. 

Xdfloiinl Sfiihia itj muih n (mil lii fani (hihlrt.ii. (1.) A 

marrii'd Avomaii shall be deemed In be a snbjeel of tin* stale oi 
Avliieli her liu.sbaiid i-; for tlm time being a siil>ject. 

(it.) .A widow Iieinga naluve.l-bnni British subject, Avho has 
become an alien by or in (‘niise([iience (d' her marriage, shall be 
deemed to be a st.itiitnry alien, .nnl may as siicli, at any time 
• luring widowlioo.l, ol.iain a ei'rlilic.ile of readmi.ssioii to British 
iiatiniialilA in iiiainier provided by Ihis^iet., 

(n.) W Imre llie f.illier being a British snbjeel, or the mother 
being a Biiti'-li .siibje.l and a. widow, becomes an alien in jnir- 
.Miaime nf this act, every eliihl nf j-m h fatlier or inot,h(*r Avho 
during iiihim y lia; lieeniim residi'iit in the coiiiitvy Avlierc the 
hillmr or mnllieri.i mil iirali .ed, and lias, iu/cording to the laws of 
soeli eniuiIiA, beeniim nalnralia-d therein, shall be deemed to be 
a. .'-iibjeei nf Hie slate of wliieli tlie liitliei’ ov mother lias become 
JI .-iihjeei, ami lint a Brili-li .subjec t. 

(1,1 Where the father, or the iiiothev being a Avidow’, ha.s oh 
laim-d :i eerlitieale of l•eadllli.--ioll to British nalioiialitv, every 
ehihl of siieli f.illn r or mother w ho during infancy ha.s lu'coiiie 
iv-ideiil. ill llm Brili.'-h dominion.; with such father or mother, 
shall be deemed to li.lAc re-Ullleil tin' position of !i British 
. iibji'ei In all iiilmit-. 

r.’i.i WImie the fathei', or llm mother being a AvidoAV, lia,s o])- 
liim'.l a emi ilic.ile nf mil lira li,sat inii in the I'liitcd Kingdom, 
•.•\eryehil.ini such faliier nr iimther whn dnritig infancy liiis 

■.mu' le^ideiil with .-neh falhcr or mother in any )>.'irt, of the 

I'nite.l Kitig'loin, "Imll In* doeined to be a nat.nrali.sed British 
.-nbii'cl. 

egi,-.l.iliiig for the natiiralisalioii of aliens Avilliin 
lie i e.inferred on tlm l>ritish eohmie.;, snbjci't, 
a- in Hie e.i e of oHmr laws or or.liiiaiices, to he di.salloAVed by 
Her .M:ije-1v. 

NATHBABISATION fX.\Tn>N.\i,riT. E. S.J. 

NATHIM': I’lHXTI.XH [ Bih.vti .xn, K. <!. \ol. vi. c.d. Tdrij. 

NAl'SKA (IVom rarv, a ;bipg a (ptaliii, or sensation of 
.■•ie.kne.'S, siieli U' that AAlileb jiiveedes Hm in t of vomiting in 
pel.siiii.s ,'>11 lie ring at se:i. 

NAHTILlbS lMM)IM<:idd-:itfHvi>ic\i'i,i('lMn)PKLi,Kii,E.H.M.l. 

N AVAL 1 HxS K11 K j X a \' v, K. (S. j. 

NAVBiATloX, JNJ.ANl) |(;.\nal, K. I'. aoI. ii. eol. Ai:]). 

NA\'V. 'I’lie British licet having been almost a\ holly rcc,(in¬ 
structed since the |iubliealion of N.wa' iK. (!. vol. c. col. HHdj, it 
limy be eom'eiiieiit to trace the (•hi('f stages of advance under 
four be.'idiiig^—converted AV.Tlidcii sliijn, bmadside iron-elads, 
turret. Hiip.s, and rjiin,;. Hhirjiedn wiu'faic has not yet atlected 
Hie enii-l riiel ion nf Kiiglisli warships. 

(nun rl.d ll'no'l; ii /XA/'/w.--'I’lie .screw' .steam liiie-of-batlh* 
ship (nf Avliieh the ‘ Duke nf Wi-lliiiglnii ’ has been the. line.st spe- 
ciiiieii) wa- the type, of the best sliip.s ill the navy in iHoti; in 
which year the Biissiaii.s destroyed the Turkish Ib'ct at Sinope, 
by the lire nf enneussinii sliells from gmiH of large calibre and 
great ]ireeision. It Avas jiereeivcd at once that Avoodmi ships 
eoidd not with,stand .such an attae.k ; and attention Avas directed 
to a ]ir('pn.sal made so far back as 1H21 by (h’neral Bai.xlians, to 
cover \A'ar-.s|iij).s with an armour of irmi ]dat,es. A\"Iioii the 
Hrimeaii war was emhal, tlie Em]>eror of the l'’rench directed 
IM. Uiijuiy de. Lome to j)i'e])ar(' ]»lan.s for adapting Avooden shipa 
to recoiA'c ]date armour. Ld (Jhu'rc and L'lnrlitr.lhlr, Avere c.om- 
menced on tliis system in lSb7, and the Aoriniuidic in J85M, 
By having only oim tier of guns, the mival arcliitcct Avas able 
so to reduce tin; Aveiglit th.at the. am-.^sc] emild hear a cuirass of 
armour ])lal.(*.s inches thick. Tlm shi]is liad the handiness of 
frigates aviHi Hic power of tAvo-deeker.s. 

Mr. Scott ltu.s.s<*ll Jiad [irojiosed to the English govorniucnt, in 
1855, the coiLstruction of an armour-plated ship; and various 
naval architects mid .shijihuildcrs had made siigge.stions ; hut 
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was done lill lHr)f),wlientlio Adniirulty entoml seriously 
oil the matter, liy llu; year IHdl there were live “converted” 
sJiijis built or buildiiif^, orij^iiially desi^'iied ami partly built as 
■wooden imarmoiired ii!ie-ol-])attle ships, but .alterwards con¬ 
verted into nrniour-jilaled Irigates. Jiy the end of the same 

J r'eiir, I’nince had laid down no less tlian twenly iioncluds, simi- 
ar in most of their I'eulurert to La (Hohr. (ithers liave since, 
been built iu both countries, wooden shijis ju’otected in the more 
vulnerable parts by ibick ])lates (d' iron ; Inil tin' greal<-st ad¬ 
vance lias been in ships buill alnuist. wlmlly of iron. 

Liroadndi'. Irtnu'hth. —l\lr. Stevens, nC New Y(»ik, was tbe firsl 
to construct an iron-built ironcbel lloalin;^ balfery ; be 
gested it to the United States (lovernnient so lar back as bsdo, 
and tlie idea was gradually worked oul,wi(li many inodilica- 
tions. The lirst seen in Kuro]je. were thosr useil by the ITcindi 
ill the JJlack Sea in JSo-l ; they rendered good service in the 
attack tm Kinbui'ii, being slioti, broad, of shallnw draii.iilit, an<J 
small engine, jiower with low sjieeil ; tlie\ bad -U inch ariiiour, 
and carried very heavy gniis. d'lie magiiiliecnt wooden tlm-e 
deckers <*ni]>loyed at Selta,stoj»ol were riddled with shot iVoni 
tbe llnssiaii Torts; while these Kinlmrii liallerie.-, ifhi.-ted 
the lie.avii;st guns at that time known. Kixe yi-ars later, tin- 
Jirilish Adniiialty eoiyiiieneed the ‘ Warrior,’ tin* Jii>t real 
Imtadside irou-biiilt ii'oin lad ; and in tin* same year (ISo!)) 
laid doMii 11 m; Milack rrince,’ ‘liel'ence,’ ami ‘ llesistaiicc.’ 
'I’lift ‘ \^'<lrri()^■ ’ Avas linislied in Ji^dl, the other thre«‘ in 
ISdii. In the last-named yeai' ineveased ac.tivily prevailed ; Tor 
experience lia<l sliown dial an iroii-lmiK irtun lad could be made 
to steam at. a good speisl (the ‘Wan-ior’ bad attained M knots 
an bom-) ; and there vas imeasiness Tell in Kngl;ind at the rajiid 
advances olTbe Krencli. Six new ironclads uex- b<*gun, l>esi<|<-,-. 
tbe live conveited sliips, baiger and heaviej' ships, armed with 
thicker niid tbickei' plates, and cai’i'\ iiig ,",ims oT gieatly iie-reased 
calibre, W'cie biiilt l)(‘l\v(Mn l.sdii.ind )^7± 'I’he ‘ \Vairioi ’(as 
tlu' type (d' a class) lias -I,', in. arinour, and carries ,*}(» (;,s- 
pounders ; the ‘ Minotaur,' and two oilier ships oT .similar build, 
have rjl-incb armour,weigh no less than in,r>(iotoiiseaeli,andeany 
Sil) guns hirgi-r than any bcTore used in the navy. 'I'lie ‘ I’.elh- 
roplion,’ in which Mr. deed inlrodiiccd some new and important 
features, has (!-inch arin<mr, and a (rcinendons arniament. oT 
1(1 l:i-lou gnus in a central biiltery aniidshijis, with ton 

guns in a )»ow battery ; tin* whole together c<»mnian<ling .‘too' 
oT the horizon. 'Phe ‘ Ileiciiles,' with its sister shi]», the ‘ Sultan,’ 
have arnnmr varying Trom (5 to !» iiiclies in thickness in dillen nt 
])arls oT the, hull, and an armament oT S l-s-ton guns in a 
central battery, with two l”2-loii gum in detached baltcibs 
at the bow and stern, 'I’he ‘ Iiiviiicibie,’ not so larg<‘ and 
heavy as some oT the oLliei's, has the guns ])laccd in two tiinv, 
ainid-ships, 0 in the lowa r tier and 4 in the Uj'pev, t»t be Tired 
directly ahead and astern, as w(‘l| as in other direction-. Mo-1 
oT tlie ironclads oT wliicli the ahoie are lipes have enormous 
backings of iiniber beliind llie iron plates, to ineu'asc the resi.s|.- 
ing ]»ower, and liaie pc-ciiliarilie;-i oT con.-trui-tioii wliic'h will 
enable Ibein to render various kinds oT service, 

Ttirirt —i\Ir. Ih icsson in America, and the l.iic <'a]»taiii 
(knvj)er (.’olcH in lOngland, indejicndi-ntly conecived tiic idea, oT 
abandoning the bi'oad.siile, and ]>lacing the guns in one or more 
J’ei’olving turrets on deid\. 4'he lird. actual tiial of .-ncli a shi|» 
t(j(dv jdace early in the American civil wai', in wliicli the T’cih i-al 
turret-ship ‘ Monitor’ nitacked and del’eated the (^lnTederatt• ii-on- 
clad ‘ Meri iniac.’ 'The ‘ Mei’rimac, ’ had, before then, iiillicted ter- 
jil'h: havoc, in llanijiton loads on 1 he Ucderal nnanncil limber 
Bhi]ts; and the. ‘Moiiittir’ ajipeared only just in tinuito turn the 
fortunes of war. 'The. Americans liave ever since gii eii the name 
of ‘Mcnnlors’ to sliips con,"triicted and aimed on this new]»rin- 
ciple. Some lime beiore this, in isns and the two followiiigyear.s, 
Ciijdain Coles Ircfinenlly memorialised tbe Englisli Adniirally 
to Ivy the )>hin ; and in isdl he was autliori.sed to e.ondiiet e.\- 

I ieriments wliieh would ted, tlie sy.stem. When the news of 
;<>ic8aon’s achievement reaclml Kngland, lln‘ Admiralty, con¬ 
ceiving that no tinm Avas to \h‘. lod., commi'iiced building tAvo 
turret-ships, the ‘ Jx’oyal Sovereign’ and the ‘ I’rince Albeit.’ 'I'iie 
lirst of these was a “converteil” ship; that is, it was a timber- 
built i;U-guu line-of-ba.lile ship ; it Avas cut tloAvn Avitbin 7 
feet of the Avater, armoured Avitli .^jA-inch plates, and [trovided 
Avitb four cupolas or cylindrical tui r»”ts on <leck, cacJi to contain 
4 guns. The otlim', tlie ‘ Prince Albert,’ Avas an entirely iieAV 
A’essel, built of iron. 4'lie turrets Ave.re armed Avilb I'onnulablo 
l2-tou 2r>()-pouuders ; and the shijis, heavy and sloAA'-going, were 
intended for (Channel service and coast deienee. The trials of 
the ‘Jloyal Sovereign’ in ISO^ juoved so successful, that Captuiii 


Coles received in.structioiis to jirepare jilans for an ocean-going 
rigged timet shi]»; hut dilfereiices ot opinion having arisen 
hctAA'een him ami the naA^'d autliorities, as to the best mode of 
combining tlu! two (qualities of ocean-going and turret-carrying, 
the ‘ Mmiarch ’ Avas planned Avithout his aid in 1«()G. ^ In this year 
the first ironclad battle AA'as fought, betAveen Austria and Italy, 
at Li.s.sa ; aiul in this year also the, first turret shi]) crossed the 
Atlantic, tlie American 'Miantoiiomoh.’ In 18f!7’Captain Coles 
Avas jierinilted to jilan, and j\Icssr.s, Laiid to build, a turret ship 
Avholly a<-cor(liiig to his vieAvs ; this vessid, called the ‘ Cajitain,’ 
Avas linislied in 1 h 70. The ‘ M onandi ’ had a high freeboard (height 
of the bnlAA’iirks above the Avater) ; the ‘Captain’ one much 
lower; both Avere huill for four 2r)-toii GOO-jioimdcrs, tAA'o in 
each (if two turrets; Avhilc. tlie armour platers Avere 7 to 8 
iiiche.s thifdv oil the. sides and 8 to ten iim.hes thick on the 
turrets. The ‘Captain’ ovia turneil at sea in tlie autumn of 1870, 
went down IxiLtoiii uppermost, and entailed a terrible loss of 
life. 1’hc cause of the disaster Avas ])robably that she Avas top- 
beavv from being ov<-r-inasled : in other words, the free-board 
was too b>w for a ,shij) carrying /i large jness of sail, and 
Jicavily bnrtliciicil. All cxpi'iience has shown that the turrets 
can (asily be, rotated on tlieir a.ves, so as to bring the. guns to 
bear in various directions; Avbile e.xjieriments made, on tlie 
‘ Itoyal Sovereign’ in l.sGG, ami on tlie ‘Clatton’ in 1872, have 
deiiioiistrali-d tliul tim thickly armoured Inrrets Avill bear tbe. 
impact of eiiornious sliol and sli(‘ll Avitlioiit serious injury. 

It. has iiitliei'lo lu'eii loiind inipractii’able to give, the turrets 
an all-roiiiid fire, and at tlie same time to mast and rig the siiip 
for sailing : the arrangiaiieiils for tlu- hitler Avould IVnstrate those 
for the lornn-r. Mr. Heed has devised a niodilied turret con¬ 
struction, a\ it li a a iew lo tin* attainment of speed Avilhont tlie 
ohslrm-lioii of masts, lie designed a coast-dcfeiic.e vessid on 
this plan for the Melbourne government in 18(!7, the ‘(Hatton’ 
for the Thigli.--h goiermiienl in I8(i8, mid in I Mil) began Ibo 
‘ Devastation,' a, sliip <*f t leinemlons ]iower. 'J'lm ‘ DcAastation ’ 
lias no masl.s or sails ; is iiropidled by tAVt» screws, eaidi worked 
b\ it- own engine; two turrets carry each two guns of unpre- 
ccdeiiled si/e, Aseigliiiig do tons each, and hurling 7()<)-])onuder 
shot ; the armour is lO to 12 inches thick on tin- sides, 12 to 14 
imhe.s on the turrets ; and yet this sliij) is only a little heavier, 
and IS i'\peeled to have nearly as high a speed as the ‘ Warrior,’ 
oiir lir,st rigui’d br<iad.-i<le ir(»nclad, Avilh great stability and 
biioyaiicA. ’I'lie, ‘ 'riiuudeiet,’ a sister slii]) to the ‘ Devastation,’ 
has ]»een tried roiiml the lazard Avitli a considerable sea, and 
“lieliaA'ed reimirkably well under llu'eii'cumslanees.” 

Ir<ni<l(id Hiiiiia. - Iiisleail of sending a sliot from one ship 
against anollicv, a new modi* of Avarfaiv is to bring the iiead of 
one vessel Avitli J'earlnl violence against the. side of anotlier, 
beating it in and sinking it Ity sheer force of eoiicussion. Sonie- 
tbing like this was known to ibeane.imts ; but it rcipiiri's steam 
p(»wci lo give tlie ]iroj)er degn'e, of momentum. In tiie Civil 
War of America, and in the Avar between Austria and Italy, 
ramming' av.-is ad«ij)led willi some (dfeet; but in no really grcait 
naval war lias it yet been tried. The i''n‘m'b liavi' four or five 
ship,-built expressly as ram.s ; the Ihiglisb tAvo, the ‘Hotspur’ 
ami the ‘ llnpi-rt.’ Jrom lad rams need not be e.Acejitionally 
large or heavy ; but lliere is an enormous mass of iron at the. 
bead, lo strike the blow. l\Iost of our ironclads are so built 
a.-^ to have Tannning ))ower at dost' (piarteis, altli^iigh not in¬ 
tended primarily for this kind of AA'arfare. 

’Tliis n'cord ol' twe.lve or lifteen years sIioaa's us that iron- 
clacD ai(‘ iu])idly sujierseding iioii-jilated ships in the English 
navy. At the end of 1872 Ave had r>2 built and building, 
.‘18 of iron and IJ of wood; of the.se, 80 Avere broadsides, id 
turrets, and G gim-hoabs. The arnioitv jilates have gradually 
increased i 11 lhickne.s.s Iroiii 4A inches to 12 inclies ; while the. 
gnn.s have inereus<-<l in .size and jioAver I'rom (J8-])ouudei'S to 70l>- 
])o'niders. The inui niaiuifacturers assert that they could roll 
armour plates thick enough lo resist tlie most powerful shot 
that coiihl practically he n.scd liy a shiji; while the caiinon- 
makeis claim lo possess the ])OAver of making shot that would 
jieiietraie any armour plate. Tlie issue of this reiiiarkahlc 
contest cannot yet he ]m-(licted. 

According to the NaA'y Estimates for 1873-4 (draAvn np 
in tlie form noticed under Estimatks, E. C. S. col. 907j, 
the total lle(-t of the IJritish navy ready for service com- 
piises 252 ship.s, of 402,OOO tons burden, of which 114 arc* 
“lighting .sliips,” and 138 for peace service only. Tlic 22G 
vessels in commission are made up as folloAVs :—linc-of-batlh* 
ironclads, 7; ironclad frigates and corvettes, 8; non-ironclad 
frigates and ccuvettes, 31; sloops and smaller vessels, G1 ; 
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ironcluds in. the lirst reserve, 9; non-iron-elads in the first 
reserve (gunnery, training, depot, troop, store, and drill ships), 
43 ; tenders, 67. The total nuinher of men and boys borae on 
the navy boohs is 60,()()(). The seumen and boys, in vessels 
actually on service, arc- 46,000, including coast-guard and 
India troop-ships. About 4000 of the boys arc \inder training. 
The marines nuiuber 14,000. The expenditure for cllective 
services for the year is 7,917,859/., of Avliicli 3,750,000/. is for 
active services (]>ay, salaries, &c.) and 4,107,859/. for shi])- 
hiiilding, stores, ; the, non-eirecti\’e services (half pay, ])en- 
sions, &u.) about 1,954,820/.; inahing the total estimated cost of 
the navy 9,872,725/. The “first reserve,” above mentioned, is a 
new orgiuii/atiou to supplement tlx- llect in actual commission. 
One new item of 18,000/. is for a Naval (Villcge just established 
(1873) at Greenwich Hospital ; and 13,913/. is for iucrease in 
the scientific branch of the service. 

A few words may be added concerning foreign navies. 
France, as we have; seen, ]trece(l(!(l England in the construction 
of ironclads, in the. form both converted wooden shi]is and «4“ 
inasaive iron ballerie.s. By the year ISOI, slu! had .3 broadside, 
ironclads ready, and J7 building or converting ; she remained 
ahead of England until 1805, wlien tbi' balanci' began to pre¬ 
ponderate in the other direction. She has now in all 8 iron¬ 
clads, f) frigates, and 30 sloops and gunboats. Italy has had 
ironclads built in juivati'. yards in England ; and so have. Spain 
and Greece. The Austrian ironclad Fn-dinund Mur gained 
European fame by ramming and sinking the Italitin ironcliid 

rVItnlhi txl Lissa. Besides other ironclads built in Jhigland j 
for Turkey, one, of great power, designed hy Mr. Reed, was sold 
to Prussia, and is now known as ilie Kdniij JFi’llnIni: it is one | 
of the. finest lu'oadside ironclads afloat, in all, Geinnuiy has 
1 ironclad, 0 corvettes and sloops, 4 gunboats, and I ilesjuitch 
vessel. Belgium and Holland have small ironclad navii'.s. 
Denmark had a turret ship, the //e//' Krtujr, designed by Gap- 
tain Cowyior Coles, before England possi's.sed one ; it took ]iart 
in the Schleswig-Holstein war. Russia, hesiiles many of smaller 
size, is building an ironclad <in the jilan <4’ the. ‘ l.)ev;islalion,' 
called the ‘ Peter the Gi-eat. ; ’ the Russians claim lliai it is to be 
the most powerful war-ship in tin'world, ilnicrica has 2 iron¬ 
clads, 3 siore-shiiis, and 40 other .sliip.s, making I.'* in all. IJrazil, 
Ghili, and Peru are among the slates which liavi- bad ironclad.-? 
built in England ; inul tbeie is a tendency in must maritime 
countries to depend no longer on the (Klensivc qualities of 
woodi'U sliijis or nnplated iron ships. 

NEIUJL/E. The iv.snlis of si>ectr?>sco]Uc. observat iuu.s have 
led to Hunu' interesting eonclnsioii.-? respecting Hie ])li\.sical con¬ 
stitution (d Ibis cla.sa of bodie.s. 'J’lic .snbjc< l, viewed in this 
light was first taken up ])y Huggins in 18<H. 'fbe s]>e.clrum »d‘ 
the nebula H 4374 was fimiid hy liiin to con.-^ist. merely of three 
’bright lijie.s. It followed as a in-ce.-.. ary conse(|iiencc that the 
substance of the nebula was m itlier a .solid nor Injuid body in 
a state of incandescence, bid, simply a luininou.s gas. Tin* 
briglite.st oftbe.se lines wa.s found to coincide with the. briglitesl 
line ill the. spectruni of hydriigen Avhich is a double line. The 
faintest coincide?! with the. hydrogen line F of the solar spec¬ 
trum. The middle line did not jnvscmt a. coincidence with any 
of the line.s contained in the spinira ?>f any known terivslri.-il 
element, it approaches however very nearly in position to the 
barium line Ba.. 

According t?i Huggins nebuhe may b?.* .supposed to conskst of 
two classes of bodies : 

1. Nebuhe exhibiting a .spectrum ?R' one or more bright 

lilies. 

2. Nebula) exhibiting an a]i]):ircntly eonliniions spectrum. 

The luibnhc of the first ela.ss may he sir|)]»u.s('d to he purely 

gaseous. Of 00 iiehnlie. observed Avilli the spertr?',scoj»e, about ji 
third belong to this ebass. The following is a list of tbeiiP 


4373 

37 H. IV. 

4390 

0 E. 

4514 

73 H. IV. ■ 

4510 

51 H. IV. 

4628 

1 11. IV. 

4447 

. Aniiul.ar Nebula in Lvra 

4904 

18H. IV. 

4532 

Dumb Bell. 

1189 

Nebula in Orion. 

2102 

27 H. IV. 

4214 

5E. 


* The numbers in tho list have roforeiiec to the Catalogue of Sir John 
IlerBchol. 
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4403 

17 M. 

4572 

. 10 H. IV. 

4499 

38 11. VI. 

4827 

. 703 H. II. 

4027 

192 H. T. 

3.8.5 

70 M. 

38(1 

. 193 H. 1. 

2313 

97 M. 

The. following i.s a lis^t of the cluster?, and ncbulce, showin? 

continuous spectrum witlmut absorption line.s - 

4294 

92 M. 

4241 

50 11. IV. 

!l(i 

Nebuhe in Andromeda. 

JJ7 

32 M. 

42S 

55 Amlronu'dro. 

820 

2 H. IV. 

407(» 

15 M. 

4078 

18 11. V. 

ln,5 

. 151 H.T. 

3o7 

. 1.50 11.1. 

. >7 5 

150JJ.1V. 

19-19 

81 M. 

I9;»(» 

82 M. 

3572 

51 M. 

2811 

43 H. T. 

3174 

03 M. 

30.30 

3 M. 

4(*.',8 

. 215 H. 1. 

4159 

. 1915 h. 

1230 

13 M. 

-1238 

12 H. 

4211 

50H. IV. 

•1250 

10 M. 

1315 

199 11.11. 

•13.57 

1) M. 

44;{7 

11 M. 

•1141 

•J7 H. 1. 

4473 

Anwers 41. 

•l^.85 

.50 M. 

4520 

. 2081 h. 

402.5 

52H.1, 

4(;i'0 

15H.V. 

•1700 

. 207 11. V. 

4M5 

57 11.1. 

1S21 

. .233 H. 11. 

-l8-;9 

. 25111.11. 

I.'-' 3 

. 212 II. I. 


Tt would sr(Mn Unit the nebuhe presenting a ceul.inn?)u.s spec¬ 
trum are in reality clusters of stars, and that those which 
exhibit .spo<',liM. (?f one or more bright line.s consist merely of 
masi?e.s «)f gase?.tus nnitler. 

NEBITI,V \ llKUALDUY, E. C. vol. iv. eol. 000]. 

NE(RCLA(.’E, an oinaincut worn round the neck by persoiw 
of both sexes in times of remote fintiipiity, hut afterwards by 
female.s ?)nly. Numerous sj)(,cimen.s of As.syrian, Egyptian, 
Indian, J^-rsi.-in, and Etrii.scan neckJace.s of very early date may 
be .seen in various musomii.s, the .simidest form being that of a 
number of lx rries, .‘?inidl ]>ieces of ghiss (similar in shape to 
Ibo.se Avliiid) are inw kn?»wn .'is biigles’h, amber, aiiietliy.st, or 
some similar iiuden'.'d .strung l?)getb(T. To the.se, in process of 
time, were adde?l pemhints of various forms, such as beetles, hip- 
])ocaiiipi, lie.'irls, h-aves, small tags, billh.e, &c., which hung below 
the beads or dniiii at regular intervals, and lay flat upon the neck 
when worn. Among the Greeks ami Romans necklaces were 
more e.speciully adopte?! by ladie.s as a bridal ornament, and there 
are many elegant examples of the.se in the Briti.sb Museum, 
ami similar eolleclions in foreign countries. Favourite horses 
and other animals were occasionally adorned with necklaces, and 
they were sometiincs jflaced as offerings nijon the statues of 
Venus, Minerva, and other goddesses, being made of gold and 
precious stones, and some of them of great value. They were 
originally fastened round the neck hy a simjile hook, but these 
gimlually bi'came more elegant in shape and ingenious in con- 
stniction, and at last clasps were substituted for them. Neck¬ 
laces of various forms occur frecpienlly in ancient paintings, and 
may be seen in great variety on Etniscan, Greek, and Pompeian 
vases. In modern times necklaces, which ore made of almost 
every kind of material, from the commonest plated metal up tQ 
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gold, anti from glass to diamonrls, may be purchased at all prices, 
I’tmgliig from a few pence up to thousands of pounds, 
NECROMANCY (vtKpofiatfrtla, an oracle of the dead), divi¬ 
nation by calling up and holding communion with a dead 
)er.son. [Divination, E. C. S. col. 774—5.] The most 
ainiliar example of this mode of divination is that of the raising 
of iSamuel by the Witch of Endor at the instigation of Saul 
(1st Sam. xxviii. 8—20). The corresponding chisaical instance 
is that of the consultation of the spirit of Tciresias by Ulysses 
as related in the ‘ Necroniaiiteia.’ (Odys., b. xi.) The most 
famous Greek “oracles of the dead” were at the Tomb of 
Teiresias near Thebes, at Ilemclea, and by Lake Aornos, in the 
country of the Thesprotians. [Ouacle, E. C. vol. v. col. 1)7.] 
NEO-PLATON18TS were the adherents of a sj^stem of 
pliilosojiliy, soinetiines called Eclectici.'.m, wljieh from the .^rd 
to the eml of the 5th century of the CJljiistiau era represent ed a 
union between Hellenic and Oriental thought, the principle of 
which union was sought in the higher portion of IMatonisni. 
Its head-quarters were fixed at Alcixandria, which, from its 
geograpliicul position, became at once tlic cut repot c)f commerce, 
the centre of intellectual coaleseencti, and the high arena of 

3 >eculative conflict. Attempts after the reconciliation of the 
riental philf).soj)hy witli tliut ofttreece, and especially of the 
Academy, had ju’eviouply been ni;uh; by .Jewish ])hilosophers of 
Alexandria ; and ])articuJarly in the tirst century by Pliilo 
Jiidojiis, who has been reg.'inh'd as the first of the Nco-riatonists, 
and who discovered a basis of agreement in the .sacreil writings 
of the .lews, which be. ivganled fur the most ])art as allegurios 
having a sense transceiuleiitiil lo any literal inter])ret.atioii. It 
is, however, to riolinus, a.d. 20:}-:27(), a ]»u]>il of Ammonins 
Haccas, that the distinction belongs of being the founder of tin; 
Neo-I*Ia(unic school. Ammouius, ^\h<^ was ])rohal)ly an apo¬ 
state from the Chri.stian faith, had oj)ene.d an eclectic school of 
wliich the ]iriiicij)al ol)je<‘t was to blend together IMutoni.sm and 
Aristoteliunism ; anti I’lotinu.s, one of wliose felJow-di.seiples 
was Longinus the Sublime, conceivtsl and tdaborated, in .several 
learinjtl work?, tlie idea of a still more comjtrelicnsive ecli’cti- 
cism than that of his master, who omitted to rt'duee Ids o])inions 
lo writing. Tint jirincipal re])ieHeiitaliveH ui tins school alter 
Plotinus (203-270) were Poipliyry (233 about 301); Jatnbli- 
chus (dieil about 333); IJierocles (llourisbod about -150); and 
Protdus (112-483). Upon these rested tlie d(*veIo]»ment of the 
•lollective body of the Alexamlviaii notions—tlie meta]»liy.sie,aJ 
part htiiiig chiefly dtiVeloped by Plotinus, the logical p.art ]»y 
i’orphyiy, the tlieo.soi)hic mid liturgical ])iirt by lamldicliu.'!, 
wliiist Proclus, continuing Ibe ideas of his ]»redece.Hsor.s, devotetl 
liiinstdf es])ecially to giving tliem systematic connection. Their 
eclecticism was so coiujtrelicnsivi’ that scarcely'’ .any form id' 
belief was rejected as incajiable of amalgamation with their 
doctrines, or of elevation to the. level of the.se ; again.st (Miris- 
lianity alone they wi'i-e at. war, an attitude which was in great 
measure forced U]ioi) them by the dogmatic, exclusiveness of 
Christianity itself. Yet they did not disdain to borrow nu¬ 
merous ])articnlars from Christianity, all that was true in which 
they jirofcsseil to liave incorporated with their own system, 
Tliey endeavoured, for example, to a])proximatc to tin; doctrine 
of tlio Trinity, which they corruj)tu(l in the jn-ocess, uml in a 
certain sense tlnsy recognised the necessity of a mediator; whilst 
lauiblichus, in his theory of symbolic rites us the chaimels of 
divine grace, copied the Catholic doctrine of the sacrameiibs. 
Generally H])eaking, this Alexandrian philoso])hy contains no 
element which is not to be Ibiind in the anterior doctrines of 
Oriental ])bilosopliy, of Platonism, or of Aristotelianism ; its 
distinctivii characteristic being at first the confused syncretism, 
and gradually the more clearly organised eclecticism, of those 
doctrine.s. 

Tlie 17tli century .saw the rise, witliiii the University of 
Cambridge, of a band of so-calh’d Philonic divines who formed 
one great division of that “latitudiuariaii” or moderate religious 
party, who sought in the ])eaceM recesses of reason an asylum 
from those polemical storms which were ravaging the world, 
and who reconciled to religion many discursive and restleas 
spirits to whom the highest truth in a ])opulur form wius little 
grateful. Dr. Henry More, the founder of the school of English 
Platonists, which included such men as ('udwoi tli, Whichcote, 
and Worthington, “ held intelJectual intuition a.s the source of 
all philosojdiical knowledge, and maintained that all the tme 
iuid legitimate notions wnich })hilo!iO])Jiy ])o8se.s8os proceeded 
from a divine revelation. He attempted lo establi.sli the e.\- 
Utcncc of an immutable space, distinct from all imitable matter, 
as the priucijile of all life and all motion^ both in the spiritual 


and iTiaterial world. Reality consists in extension. God him¬ 
self in His being and absolute substance, is space. The human 
soul, and the soul of animals, are simple and yet extended. In 
morals, the science of living wisely and happily, he combines 
the principles of Plato and Aristotle.” (Dr. C. S. Henry’s 
Translation of the Epitom of the History of Philosophy; Ritter’s 
History of Ancimt Philosophy: Philo Judtous, On. the Allegories of 
the Sabred Laws, and other treatises j Cattermole’s Literature of 
the Church of England.) 

NEROLl, ill perfumeiy, the essential oil of orange-flowers, 
obtained by distillation with water. 

NPJT; BOLDIN NET |Lack Manufacture, E. C. vol. v. 
col. 7(); Lace, Machine, E. C. S. col. 1427J. 

NETS; NET MAKING. The nets used by fishermen are 
formed on the same principle as hobhiu net: that is,the threads 
Buroiindiiig every ine.sh are twisted and secured in a way not neces¬ 
sary in the weaving of textile fabrics ; but the similarity is rude 
and coarse;. In hand-netting a Hat piece of wood is used, and also a 
])eciiliar doulile-cye.d needle, with a notch or smooth cleft at each 
eml, and a slender shank. A large quantitjr of string or Jbwine 
is wound from t;iul to end t)f the needle, yiassing into the notches 
to j)revent slijijiing. '.riie .slow making of the meshes by these 
simple instruments, looj»iug and knotting the twine, need not be 
described ; it i.s j^racti.sed l>y tin; lishennen of all maritime 
n.ition.s, even tin; mo.sl rude. Whether the thread be, thick or 
thin, and whetluT made of lienip, Hax, jute, or other fibre, the 
process of making is nearly the same. GoLton has been intro¬ 
duced for the j)nr]>ose within the last few years. The principal 
kinds of net iisisl in li.shing are the wine, the Iniwl, and the 
drift net, ditiering nut su luuc.li in the shape of the mesh as in 
its diameter, tin; thickness of the twine, and tin; size and form of 
the net. Various kinds of net are used in catching birds and some 
quadrupeds. Garileners also re.ijuire many kinds, for protecting 
cr<q»s from bird.s, uml the blossoms of trees from frost, ^c, 
Some of netting i,s made up to eight ynrd.s wide, and is 
.sold at 2(/. to Ail. jier square }’ard : at a sinall additional charge 
they are tanned or made weathcr-jiroof. Patent wool-netting, 
with nine me.shes to tin; sijuarc; inch, i.s a more exjieiisive article, 
for s])e( ial purj»os( s. Worsted netting, for protecting the bloom 
of ])eac.h trees; elastic la.'.vagon garden ne.ts, to slu;lter fruit 
trees and flower biids from birds ami insects ; sheep-folding nets, 
made of cocoa-nut fibre ; square-)ne.sh nets, for tuiciosing poultry 
yards and i)lu;u8antries—are among tlie numerous kinds made. 
Gtlier sorts are required in tlie nianufaeturing arts. Recently 
inuchine net-making lias been e.stabli,shed on a considerable scale 
in Scotland [Fishinu Tackle, E. (\ S. col. 1005]. 

NETTING, on sliipboard, is eiujiloyed for various purp 08 e.s. 
The Itanimoclc'iicttiiiii, iieai- tlie sides of tlie shi]), is maile into a 
riiccplacle for the sailors’ haminock.s and bedding during the day 
lime ; when thu.s filled it is a convenient bulwark against mus¬ 
ketry from an enemy’s slii]). Tin; boarOing-nettiwj is stretched 
out above the .sid(‘s of a .sliij), in ])reseiiee of the enemy during 
the uigbl, to ]»ievenl the entrance of boarding parties from 
boats. Themade, like, the former, of strong 
thick j-o]>e, is .sti'etched over an open hatclnvay, to prevent sailors 
or pa.s.senger.s from falling through t.f) the next lower deck. 

NETTLE-BAHll, a disea,so of the skin, named from its 
e.lo.se resemblanci; to the sting of the nettle, both in appearance 
and in the itching that attends it. It is transient, free from 
danger, and n.sually traceable to tlie i*atiiig of .shell-fish or of some 
other food which disagrees habitually with the jierson attacked. 
Tlie scie.ntilie, name is nrlicaria. [Skin, Diseases of, E. 0. 
vol. vii. col. 5(M;.] 

NEUROSES (froin vfvpor, a nerve), nervous diseases. 
Diseases of the nervous .system. 

NEUTRALITV, NEUTRALS. Neutrality is a term by 
wbicli International Law (le.signate.s the relation sustained by a 
nation at peace until other nations that are at ivar. Peace is a 
condition of neutrality. P>y ]ieace, however, is intended not 
merely the not conduclirig of amiies and sending forth of fleets 
to sham in the. strife, but abstinence from anything that would 
he of .advanlogeous assistance to one of the belligerents against 
the other. The neutral sovereign is therefore bound not to jier- 
mit the p.assagc‘ of troops through his territory to the aid of either 
of the combatants, or to allow his territory, or the shores of it, to 
1)6 made the basis of hostile operations. Of course, the sending 
of his troops or of his fleet, the loan of his transports, the supply 
of ordnance or ammunition to either of the belligerents would 
be a violation of his neutrality, tantamount to a declaration of 
war. The neutral sovereign may not even sell the mcan.s or 
materialfl 6f war without in like manner conipromisiiig his neu- 
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tral character, for the traffic of the merchant is alien to his office 
in times of peace, and if assumed in time of war would draw upon 
him the responsibilities of a beUigemiit. 

How; far a nation may be comproinised by unneutral conduct 
on the part of some of its people in building, equipning, and 
arming ^ips of war, under contract udth one of the belligerents, 
lias recently been the subject of investigation before the Court of 
Arbitration assembled in Geneva, to determine the differences 
between Great Britain and the United States of America. It 
was held by that tribunal that Great Britain had failed of her 
duty as a neutral nation towanls the Federal States in their 
war with the Confoderato States of America, insomuch ns 
she did not use due dilig(*nce to pnwc'nt tlic building, e(iuip- 
raent and arming of tlie vessels called the Alabama and the 
Florida, in consequence of whicb the same trihnnal awardisl 
to the United States 15,500,000 dollars in gold to he ])aid 
by Great Britain. It is necessarv, however, in order to tiiul 
a. justification in law for the results of this arbitration, to 
turn from the Law of Nations in rc'lation to the thities of 
neutrals as it has hitherto been known and recognised by all 
civilised powers throughout the Avorld lor the lust two cen¬ 
turies and a half to certain ruh‘,s for the first time expres.sed 
and adopted by the high contracting parlies in the Treaty of 
Washington. Great Britain, after much negotiation witli* the 
United States, and after having before this given her c.onseiit to 
at least one treaty concluded Avitli the llnittvl Slates’ ambassudor, 
which it was hojied might prove a settlement of the disputes 
between them, at length desirous of burying all enmities or 
causes of hostility, or annoyanc(‘, and giving the Americans the 
highest assurance of her spirit of conciliation, not rally contraett'd 
that she and the other high contracting ])artv should liei-cafter 
ho hound by certain rules, framed then for the Jirst time, as 
being pait of the Law of Nations in rcsjieet of the duties of neu¬ 
trals, but consented that her past proceedings in tin* matters in 
dispute should be judged of by these same new rules, as if they 
had then existed and been hiiKliiig upon her us a part of the Law 
of Nations, The rules are these :— 

A neutral goA’^ernnieiit is bound— 

First. To lise due diligence to juevent tlu; lilting out, arming, 
or erjuipning, within its jurisdiction, of anv vessel which it has 
reasonable ground to believe is intruded to <ruise or carry on 
war aj^ainst a power with Avhich it is at ]tenc.e ; and also to use 
like diligence to prevent the (hqiarture from its jnri.sdic-tion of any 
vessel intended to cruise or carry on war as above, such vessel 
having been specially adapted iii wlnde or in jiart, within such 
jurisdiction, to warHlte use. 

Secondly. Not to permit or suHer either belligerent to make 
use of its ports or waters as the ba-se of naval operations against 
the other, or for the ])urpoHe of tlie removal or augmentation of 
military su])T»lit!H or arms, or tlie recruitment of men. 

Thirdly. To exercise due diligimce in its own ])orta and wateis, 
and, as to all persons witliin its jurisdiction to prevent any \'io- 
lalion of the iuregoiiig obligations and duties. 

Besides the unusual and even extravngant criterion of Jier 
sincerity in adoi^tiiig these rules Avhich Great Britain gaAu* the 
world when she submitted her antecedent jiroceediiigs to their 
test, she added yet this, that her le;;islaluie jiassed into Iuav a 
Foreign Enlistment Act conceived in the spirit and giving 
efiect to the intent of these stijiulations which arc thereby 
interwoven with her municipal laws uinl domestic institutions. 
FFoRifiiGN Enlistment Act, PI. G. fc?. c,ol. 1050.] And both the 
high contracting ])arties sti]iiilale eaili Avith the other that tln^y 
will use their endeavours to induce other nations to adopt these 
rules as ])art of the LaAV of Nations recognisetl by ilieiu us bind¬ 
ing on them in case of their neutrality iluring Avar. 

Another of the duties iniposefl on neutral nations is to pre¬ 
vent the recruiting of their subjects Avithin tiieir territories for 
the supply of men to the army or the nuA'^y, of either of the 
belligerents. At the same time if individuals jiass iioiu neutral 
tenitories in order to enlist within the ten’itories of a bcdli- 
gerent, such a course does not entail any conseipumces upon 
the nation, unless indeed the enlistment were of such numbers, 
and Bo openly provided for, as coiniivaiicc must necessarily be 
flum) 08 ed on the part of the nation itself. 

The trade of neutral subjects roniains unaffected by the 
existence of war, excejit in respect of the conveyance of (urntra- 
hand of war by sea. Contraband of war may be luaiiufactuivd 
for either of the belligerents, and may be sold to either of the 
belligerents within the neutral territory, and without violation 
of neutrality. It is the open market of a natiiiu at peace 
whither it continues to Avelcome all comers. But Avhensover 


contraband of Avar so manufactured or sold m a neutral market, 
is embarked on shipboard, whether in vessels of a belligerent or 
in neutral vessels ooiind for a belligei^nt port, it has always 
been the right of the ciieniy, asserted and recognised, to capture 
contraband at sea, and for that piupose to visit all ships sailing 
under neutral flags in search of such contraband. 

One other right, too well-established to be disputed, is main¬ 
tained liy a belligerent at sea in derogation of neutral rights of 
trade, the right namely of blockading an eneiny’'^ port, and cap¬ 
turing any A'essel whatever, however peaceful be her intentions, 
howeATr innocent f>f contraband under hatches, that may 
attempt to hieak or run the blockade. The condition of this 
right oil the ])art of the belligerent is the maaiteiumce of 
the stab* of blockade by means of a suflicient number of 
shijis of AA'iir. Nothing so diii*. to Nemesis was ev r so properly 
j>aid as by the iiepheAV of Najioh'oii 1. Avhen, in the Treaty of 
Paris, 1S5G, made by the Great Bowers of P^uropc at the close 
of the (hiiueuii Avar, it was .stipulated that “ Blockades, in onler 
to be binding must be effective, that i.s to say, muintaiiied by u 
force suflicient really to prevent access to tlie coast of the enemy.” 
The uncle, at the height of his extraordinary career, Avhen, from 
Baris to the banks of the Vistula, all over the continent of 
Phirope, he had collected into his grasp the jiOAvers of the nations, 
fulininaUal from Bi'riin the decree of universal blockade of all 
the contimmtal port s against, the comnierci? of Great Britain. By 
his unrighteous tribunals at home and abroad, and by the few 
priA’ateers and ships of \A'ar that he kept lurking in ambush and 
ready to steal forth against the lonely iiiiproti'.cted trader, he 
niiiiiaged for years to assert tin* fact of a blockade existing 
nowluiix’ exc(‘pt oil tlu? ])a])er of his oavii <lecree. Great Britain 
Avas so ill-advisetl in her national councils then as to issue a 
similar decree by order in council. But this unnatural Avar 
came to an end, and Napoleon III., in the terms we have quoted, 
sti]mlal.ed Avith the iSovejcigns of Europe that sudi a blockade 
Avas contrary to law, and ought to be rendered impossible in fact. 

NEWELL, the cmitral sliaft or ('oluinn round which the 
steps of a eire.nlar staircase wind., [Staiucahe, E. C. vol. vii, 
col. 7r>;t.] 

\IBEI.UNGEN LIED [Geumanv, E. 0., Geog. Div. vol. iii. 

eol. 17]. 

NlUABAGUA WOOD, used in dyeing, is obtained from a 
tree glowing in Genlral America. Like logAVood and Bra/.i1 
Avoo<!, it is retlueed to small fragments, and boiled to extract a 
reddish colouring siibstiine.e. 

N 1(EL f K. C. vol. v. col. 034J. Many methods of smelting 
the ore of this metal are adopted, but most of them are kejAt 
secret. In 18G7 an uccmini of Stroineyer’s plan Avas communi¬ 
cated to till! ‘ Oheiiiical N(‘ws,’ The mineral called speiss (as 
noticed in our former article) has until recently been the chief 
Boiiree Avheiice, nickel is obtained, as a residue from smalt 
making; but this blue colouring sukstance having in great 
measure been sui)erseded by urtilicial ultramarine, there is now 
a scari-.ity of si>ent smalt for the nickel-smellers, Avlio have re¬ 
course to other ores containing a small (|uantity of tlie metal. 
Nickeliferous pyrites is crushed, rousted on the hearth with in¬ 
terlayers of coal and charcoal ; smelted to a rough metal with 
coke ami slag ; stunijieil tine, and passed tlirough sieves ; slowly 
roasted Avitli lime to get rid of the suljihur ; melted with silica 
to eliminate the iron ; and converted finally into an alloy of 
nickel and cup}tcr, after further rousting ami reducing to expel 
the arsenic and antimony. The copper-nickel thus obtained is 
useful for making tlie so-called German silver. 

Nickel is used by the Swiss and Belgian goA^ernments in the 
projioition of 80 cop]»er -f :10 nickel as a material for coins ; it 
is Bih^ery Avliite, light, and docs not easily oxidise. A Belgian 
nickel-cop]»er inuriiy, weighing 4^ grammes, or 1 drachm, is 
about equal in value to a bronze penny. 

Nickel is employctl at Baris us u coating for other metals, by 
the electro-deposit ])roceBR. The prodiitit is said to he hartl in 
surlace ; capable of bearing much rough usage; able to resist 
oxidation at ordinary lemptiratures, even in contact with Avater ; 
and easily brought to a good polish. 

NlNABllTllVLAMINE [Naphthalene and its Com¬ 
pounds, E. C. S.l. 

NITRAGETONITBILES, Cyanonitromethaim. Mononitrace- 
tonitrile has not been obtained in the free state, but the fulmi¬ 
nates may be reganled as salts of nitracetonitril. 

TrinitrcLcetonitnley or Cyanotrinitromethane, (NO,), 

(CN) (CUV^Oj,) is formed by the action of a inixture of nitric 
and Bul;^uric acids on a salt of fulmiuuric acid. It is a vola¬ 
tile, colourless, crystalline substance, melting at 41'’ O', and 

5 K 2 
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decomposing inth explosion at a high temperature. By the 
action of sulphydric acid, it is aecomposed, yielding the 
ammonic salt of dinitracdonitriUt or uyanodinitrornetKane. 
CjHN.O* - O (NO,),H (CN) This ammonic com' 

pound crystallizes in colourless needles which are easily soluble 
m water, sparingly in alcohol, and insoluble in ether. Dini- 
tracetonitnle itself forms large colourless crystals which are 
readily soluble in ether. On treating trinitracetonitrile with 
water, it is decomposed, carbonic anhydride being evolved, 
and the ammonic compound of nitroform produced. It is a 
yellow crystalline substance soluble in alcohol and in water, 
and when decomposed by sulphuric acid yields nitroform, or 
tnm'iromei^ans CNjOgHiaC (NO,)jH (OjNjOjjH). This is an 
oil which solidifies at a low temperature to a mass of colourless 
ci^^stals. Treated with fuming nitric acid and sulphuric acid, it 
yialiia tetratiitroviethane, CN.08= C (NO.,)* a heavy 

oil which solidifies at 13“ and boils at 126“. It is insoluble in 
water, but soluble in alcohol or ether [Nithomethane, E. C. S.] 

i Schischkoff, Ann. Gheni. Pharoi., ciii. 364, cxix. 247 ; Schisch- 
toff and Rosing, do., civ. 240.) 

NITRE, and SALTPETRE, arc conirnercial names for nitrate 
of potash rPoTASSiuif, E. (I vol. vi. col. Native nitre, 

obtained cliiefly from the East Indies, is largely need in the 
manufacture of gunjiowder, and in other technological processes. 
It is the substance from wliicli most othiir nitrates, as well a.s 
nitric acid, arc obtained iii Ibis country. TJie imports in recent 
years were :~ 

1870 . 2nr),r)38 ewts. i:n84,302. 

1871 . 341,618 „ 426,400. 

1872 . 335,672 „ 434,008. 

NITROCARBOL, CH 3 NO, - CII,(NO.,) a 

compound obtained hy the acti<in of ])ota8sic niti-itc on jxitassic 
monochloracetate. It appears to be identical wdth nitromethane 
[Nitromethank, E. 0. S.J (Rolbe, Jonr. Pr. CAsaj. (2) v. 427.) 

NITRODRACYLIC ACID, Paranitrobenzok AcM, C^HsNO* 
■» C-H, (NOj) Oj {HO, Thi.s acid, isomeric w’ith 

nitrouenzoic acid, is prepared by the action of concentrated nitric 
acid on toluol. It cp’stallizes in pale yellow lamime wliicli melt 
at 240“ and sublime in slender needle.s. It is readily soluble in 
alcohol, ether, or hot water, and when treated with tin .and hydro¬ 
chloric acid is converted into Oxydracylamic acid, or Paraoxyheti- 
zoic acid, O 7 H 7 NO, {no,(\JT,^NOf) fP araoxybenzoic Acid, 
E. C. S.J Wilbran<l and lieilstein, Ann. Chem. Pharm. exxvi. 
265, and cxxviii. 257 ; Fischer, do. cxxvii. 137, and exxx. 128. 
NITROETHANE [Nitromethane, E. C. S.]. 

NITROFORM fNlTRACETONlTUILES, E. 0. S.J. 
NITRO-QLYCERIN BLASTINCJ AOENTS. Nitro-gly- 
cerin was discovered in 1848 by Sobrero, while a student in 
Pelouze's laboratcjry at Paris, IJe obtained it by tlic action of a 
mixture of nitric and sulphuric acid.s on glycerin, the suljdiuric 
acid being simply an agent in bringing about the cluiiuical 
union of the other two components. It was fir.sl described in 
England by Dr. Gladstone in 1856, at the Gheltenbam meeting 
of tne British Association, M, Alfred Nobel, a Hwedi.sh Mining 
Engineer, afterwards devised a mode, of making it on a large 
scale, and of employing it in blasting as a suhslitiite for gun¬ 
powder. Until then it had been unstable, tending to decompose 
roontaneously with explosive violence, lie establislied Nitro- 
Glycerin, Qlonoin, Nitroleiim, or Blasting Oil Works, near 
Hamburg, in 1864. In 1868 there were other establishments of 
a similar kind at Laiienburg, Stockholm, Cliristiania, and Hel¬ 
singfors, The characteristics of this singular liquid, and the re¬ 
sults of experiments made on it by Mr. Abel, chemist to the 
War Olfice, are noticed under Explosion, E. C. B. Mr. Abel and 
other scientific chemists have a.scertained the conditions uiuler 
which nitro-glyccrin may be safely inaiiufactured, transported, 
and used; but those conditions cannot always ]>c insured in 
practice, Such terrible accidents occurred in various part.s of 
England and Wale.s that Ibe legislature passed uii Actiii 1869 
for regulating the storage and transport of nitro-glycerin and 
nitro-^ycerin compounds in the United Kiug<lom. Upon the 
Home Secretary is throivn the responsibility of granting or re¬ 
fusing the requisite pennission ; and as he is nat i^ll y guided 
by the reports of great disasters known to have b«IWau. 4 ed by 
these substances, the result has been a weat retardation in the 
use of them. So cheap and cilicicut a blasting agent is it, how¬ 
ever, that fre(^uent attempts are made to evade the hiw, even to 
the extent oi having large stores of it on board ship in the 
Thames and Mersey, concealed from official detection by a cun¬ 
ning mode of packing. In America nitro-glycerin has been 
largely used in blasting. A celebrated engineering work, the 


Hoosac tunnel, has been the scene of ofieiations in which the 
superiority of this liquid (a solid at a few degrees above the 
freezing point of water) has been conclusively shown. ^ The 
nitro-glycerin w'Qs kept frozen in earthen jars, packed in ice ; 
from which it w^as transferred to sn^ cylin^ical cans. Holes 
were drilled in the rock ; a can was inserted in each hole ; fuses 
and galvanic wires arranged ; apparatus and tools were removed 
to a distance of two or three hundred yards, the men retired, 
and an electric blast loosened vast masses of rock. At one 
period the bluating Bub.staiico was made near the mouth of the 
tunnel. A row of earthen jars contained a mixture of the two 
acids ; over tliem were small inverted cans containing glycerin ; 
the glycerin slowly dripping into the jars, was stirred up with 
the acid.s, a current of cold air keeping down the temperature; 
the sulphuric acid was washed out, and the nitro-glycerin ob- 
tainotl lor use, vreigliing more than twice as much as the glycerin 
emplo 3 ’^ed in making it. In America, hoivever, as elsewhere, the 
dangera of the suhsL'incc have made themselves kiiowm. In 1870 
at Paineaville in Ohio, two magazines of nitro-glycerin blew up ; 
they left behind tlicni .simi)ly two great craters in the ground, 
fifty feet across by more tliiin as many in depth ; every solid 
substfince bad been shivered and driven far away. But nitro¬ 
glycerin i.s still empbiyed in Ann^rica as a blasting agent. 

Mc.ny inventions have heeii hrought into operation for com¬ 
bining iiitro-glycuriii with other substances, to render it more 
safe in carrying and using. One such combinutioii by Mr. Hors¬ 
ley', is noticed in Explosion, E, (A >S. col. 946. Another is 
d(?.scril)cd under Dynamite, K. C'. S. col, 607. This substance, 
like the oilier.^, ha.s not earned the character of being (luitc safe. 
At tbc* Durdli.am Downs Tuniiel, forming part of the* Clifton 
Exteiisbui Railway near Bristnl, dynamite was being enn>loyed 
fi.s .'111 e.\]>ht.sive aigeiil in May, 1872. It wa.s used under circum¬ 
stances'which h.'id been (.leclai’ed lobe, ji ])erlect la’otectionagainst 
6j)outaiieous ex])!osioii; yet about four ])ound.s of it did so e.v- 
plode, i>rodncing an ainount of mi.schief such as would liuve 
been due to fifteen ])ounds of gunpowder. Another attempt to give 
a ju'olecled or .safely form to nitro-glycerin is litloo/ntctcur, intro¬ 
duced in 1871 by i’rofe.^sor Engels of Cologne. It is a complex 
mixture of nitro-glycerin, gun cotton, the ingredients of gmi- 
]«»\v<le,r, and other BLil)Btances ; and is manufactured l>y M. 
Kreb.s of Cologiu'. The English War Office has caused investi¬ 
gations to he made into tlu; .suitability of thisexjilo.stve substance 
Jbr tmlnnijce pnrpo.se,s ; tlu* rc‘i)oii wa-s unfavourable in regard 
to wifi'ty, both iust(»rage and in tran.sport. The lielgiau Govern¬ 
ment lias seen ground (lH72j for taking a more favourable view. 
Diu iiig Ibe siege of 1‘ai‘Ls, lv870—1, a niti-o-gl} eerin e.umpound xvas 
made by 1l»e besieged, partaking rather of the nature tif dynamite 
th.in of lithofracteur. It wa.s composed chiefly of glvcerin and a 
siliceous eartli ; and wa.s matle in tw^o factories, at l^uttes Chau- 
mont and ATlletle. Many trials were made to determine the 
kind of earth best fitted for the ])urpoae : ending in the selec¬ 
tion of the .ash of boghead coal, obUimed us a cinder from the 
manufacture of jiortable ga.s. (Tlyce.rin xvas obtained from the 
caialle fuctoi'ie.s, and treated in the usual way witli ackls to prij- 
diice nitro-glycerin. The ash. or siliceous powder was carefully 
introduced, and the mixture packed in zinc eases. The two fac¬ 
tories, for a time, made 660 pounds of this lui.vture per day. It 
was largely ein]>loycd as a blasting agent in military defence, 
xvorkn; and, after the siege, in removing the fragments of half- 
destroyed bridges outside Paris. 

NITROGUANINE [Guanine, E. C. S. cob 1196.]. 

NITROHEMATIC ACID [Phenol, P'icramic E. C. S.]. 

NITROMETHANE, CIlgNO, = CH, (NO*) {CJI^{N0^)). 
Argentic nitrate is acted on with great violence by methylic, 
iodide, jiroducing argentic iodide and nitromethane, a heavy 
oil isomeric wdth methylic nitrite. It boils at 90“, and on being 
treated with alcoholic soda yields colourlesa needles of a sodic 
derivative CIIaNa (NOJ {CH^NaNO^). 

Nilrocthane, C-jIIaNOj = | is prepared 

in a similar manner, substituting ^ethylie iodide for the corre¬ 
sponding methylic compound. It i.s a colourless strongly re¬ 
fracting liquid which boils at about 112% and is insoluble in 
water. Lixe nitromethane, it forms a sodic compound, a white 
amorphous powder which is exceedingly soluble in water and 
explodes when heated above 100“. (Meyer and Sttiber, I)eut. 
Chem. Oea. Ber. v. 399, and 614.) 

NITROPHTHALENE [Naphthalene and its Compounds, 
E C ri 1 

KITBOSKTHTLIN, C,H..^,0 an wly l^uU, 

of a pale yidlow colour boiling at 177% ptodnoed by tha afition ot 
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potassic nitrate on diethylamine hydrocliloride. It diaaolvep 
in strong hydrochloric acid, giving on nitric oxide and leaving 
dietbylamine hydrochloride. (Gouther and Kreutzhage, Ami. 
Chem. Pharm. cxxvii. 43.) 

NITROXYNAPTHALIC ACID [Naphthalenk and ixa 
Compounds, E. C. S. col. 1S89.J 

NOCTILUCIN, the name given hy Phipson to the peculiar 
on^anic substance which causes the production of light in the 
glowworm and in certain other phosphorescent animals. It is 
a semifluid substance containing nitrogen. (Phipson, Chemical 
News, XX vi. 130.) 

NOLI ME TANQERE, u corroding skin disease. [Lupus, 
E. C. S. col, 1495.; Skin, Diseases of, E. C. v. vii. col. 50G.] 

NOMA (from to eat away), a corroding gangrene of 
the cheek and of some other parts of the body. [Cancrum 
Oris, E. O. S. col. 418.] 

NOMENCLATURE, MEDICAL. This subject has assumed 
a special interest within a few years in eonsequeinto of Ihc 
labours of a committee of tlu! Royal College of rhy.siciuns, 
issuing in a very elaborate report. On the subject generally it 
may be remarked that it is not susceptible of u strict scientific 
treatment, and that it lias not been found liossiblo to pursue any 
uniform ]dan in giving names to diseases. The greatest part 
have been named from some liromineiit sym])tom, as fever (from 
ferveo, to burn) and hydrophobia (from horror of water); other 
diseases from their iiniure and seat combined, as hydroce])haln.s, 
water on the brain ; while, in respect of some others, the 8e.at of 
the malady has been indicabid by the root, and its nature by 
some uniform termination. Thus the woi-ds jdcuriLs and 
hltvi mean respectively inllammatioii of the ]tleurii and of the 
iris of the eye. A cuiisidei-able iiufiruviunent has also been in¬ 
troduced by substituting for trivial ihusignatious words descrii>- 
tivu of the nature of the disease ; as when liyjienemia (excess of 
blood) was made to take tin? ])lacc of ])leLbora, and umrmia of 
the opposite condition. In the noinonclabiro of llie Royal Col¬ 
lege of 1‘hysicians these improvenieuts liave. been cmlnxlied. It 
is a nomenclature ^‘suitable to England, and to all countries 
where the English language is in coiuJiion use,” TJie corre¬ 
sponding term in Latin, as ilie language of ancient science, 
and in three modern languages (French, Geiinaii, and Italian) 
has been added; the names already ado])ted by the Registrar 
general have been as mucli as nossibhi retained ; and a simple 
classification into Ocnend and Local Diseases bus been adopted. 
The work has a*full Index, and an Appendix ol’ Surgical Oj)(*ra- 
lions, Human Parasites, and (kmgeiiital A1 alformutious ; while 
the number of diseases, and of accidents through poison and 
niechanical violence, taken together, I'orm a grand total of no loss 
than 1140. TJio complete title of this exhaustive treatise is, 
‘ The Nomenclature of Disease’s drawn up by a Joint (Joinmitlei* 
appointed by the Royal College of Pliysiciaiis of London, IStJl).’ 
It is stated to be subject to rleceiiiiial revision. 

NORWEGIAN COOKIE G ETOVE [Cooring Apparatus, 
E. C. S. col. (52()j. 

NOSTALGIA, home sickness; a longing h)r home, 
amounting in extreme cases to insanity. In tho.se who sutler 
from this malady everything that recalls the recollection of 
home, and especially national airs and songs, occasions intense 
sadness; and they waste away, and nt length become victims of 
pulmonary consumption, or die of atrophy without any well- 
defined local disease. 

NUCLEUS [Solution, Supersaturated, E. C. S.]. 

NUMBERING MACHINES [E. C. vol, v. col, 9!>5J, partake 
in jjrinciple of the same automatic action as those for paging, 
dating, naming, and registering. MM. de Leon and Andie’s 
Self-Acting Inking and Numbering Alucliine (sbomi at llie 
International Exhibition in 1872), changes its number, inks its 
type, and prints on paper at every turn of a handle. M. 
Trouillet's NumSrateur Micaniqm is ada])ted both for hand use 
and for jiress use. When to be worked by hand, it is ai)plied 
to the numbering of share coupons, raihvay certificates, bank¬ 
notes, account-book pages, and bales or packages of ruerchandizc. 
When to be worked by press, it will m addition perform the 
processes of printing labels requiring dales, such as those of the 
month or year. Sometimes the tras or dyes are used without 
any ink, when dry-stamping will suflice. A iiewsj>oper-ad- 
dressing machine has been introduced, to expedite the desjiatcli 
of newspapers when to be sent by post. The address is engraved 
on a block; the letters and figures are stamped into the end of 
the grain of the wood, by dies arranged radially on an axis, and 
brought into position os wanted by rotating the axis; a treadle 
brings eiwh die tobear.upon the block, Several such blocks, each 


containing the name and address of one customer, are fanned 
by metal clips to a tape ; they are inked, and placed on a simply 
constructed i)re83. All are printed in turn on folded news¬ 
papers ; and as many filled tapes are successively applied as will 
sutUce to include all* the naiue.s. 

An ingenious little apparatus has been introduced by Messrs. 
Bibro of Manchester, to check tho money-takers of omnibuses, 
theatres, &c. It is a small oblong box, having a key the action 
of which is not made, known to tho money-taker. In the box 
are three drums or cylinders, around which are coiled long rolls 
of consecutively numbered tickets; and connected with these 
drums are three screws, the heads of which project in front 
of the box. The heads of these screw's may have marked on 
them three varieties of umnibius fares, admission prices, or tho 
like. 'When a ticket is wantml, one of the screw's is turned, and 
a ticket emei-ges ; and according to the munbur of tickets drawn 
out in tins way, so is tlio sum for which the money-taker is 
accountable to his cmj>loyers. 

NUMBERS, rARTitlON OF [Partition op Numbers, 
E. U. S. J. 

NUMERICAL METHOD ; La Methode Numtrique. This 
i.s u brunch of that universal science of logic that prescribes 
rules for the right conduct of all scientific researches. It may 
be .said to li.ave receivtal its name in France, and to liave found 
its iir.st enltivators among jjhysicians—with M. Louis W'ho 
brought it to bear in bis reasonings on fever and consumption, 
and M. (lavarrct, w'hn threw the light of a ])rofound know'ledge 
of the mat hematical theory oi‘ iirobabilities on Louis’s inferences, 
and so modified and eonveted Ihoin. 

This mnnerical imdlifid has been w'rongly designated as the 
statistiral imiliod by persons who took a narrow and every way 
incorrect view of the nu'aniiig and aim of statistics, and con¬ 
founded ibis, (lie science of states, or social science, with its 
chief, tbough by no means sole, method of arriving at truth. 
ProjuTly understood, the nunn.'rical method is the logic of large 
numher.s ; the guidi’ and le.st of all coJlectifUis of facts which 
take the shajie of numerical statcineiit; the moderator and cor¬ 
rector alike of I'l’rors of sen.se as of (‘irors of thought. In what¬ 
ever .science the observer is drivc’U to re])eat his observations, to 
sum them iq*, and to calculate averages, as tlio nearest possiblo 
approximation to the Initli, the numerical method finds jilace. 

'riiis being understood, it is (-lenr that the method must have 
to do with the, quality of individual faiLs, w'iLh the collection 
ainl onlcrly arraiigeiuent of lliem, w'ith all the ealcnlatlons 
which w'e Wing to bear upon them, and with tlie <[ue.stion of 
their sullieiency in point of number and the degree of confidence 
they are fitted to inspire. 

In briefiy treating of the numerical metbo<l we shall observe 
this order, beginning with the units or individual facts w'ith 
W'hich the, aggregates ar(! built up. 

1. Of Vnifit. 'i’hese are either simple or compound—simple, 
as w'heu we speak of a criminal, a prisoner, a ilebtor, a patient, 
a death, a recovery ; comjiound, as when we note the number 
of a man’s juilse or breathing, the lieight of the barometer or 
thermometer, or the ag(! at death of a parliciilar class of jiersons. 
In the first orilur of cases each unit i.s of equal value W'itli every 
other; in the. second each has a value, of its ow'n. But both 
the.se orders or chesses of fact.s have no scitmlific value so long as 
tliey stand alone. TJiej' must be brought together into musses. 
'J’hey are as the tw'ig to the fagot, the ear to the sheaf, the 
soldier to the regiment. It is their aggregation which gives 
them slreiigtli and importance. ]<lach unit of either sort repre¬ 
sents some phenomenon of imjiortance. One man’s pulse or 
breathing has not the same frequency as another’s; the height 
of the banimeter or thermonu ter is constantly changing ; people 
full sick and die at all ages from birth to decrepitude ; criminals, 
jrisoner.s, and debtors exist in various proportions in tlie pojm- 
utions of dilferent countries amt districts, among difl’erent 
classes, ami at ditferent ages ; and the same disease lias dilferent 
is-siies ill ditferent ])atients. These dillerence.s are so con¬ 
siderable, and exceptional cases so common, that several liicts 
must bo brought together before wc can Inqie to exhaust all of 
them, and before we can strike an average w’hich shall truly 
represent the state of the case both absolutely and for purposes 
of comparison. 

Now the first and most obvious ininciple of the numerical 
method whether as opplied to siinjilo or compound facts, is that 
the individual facts, or units, which wo collect and bring 
together, and from which we calculate our averages, shall be in 
everything but the insejmi’able incident of variable numerical 
value, counterparts of each other. If, for instance, we would 
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ascertain tlie average age at death of a given class of men, we 
must take care to comprise in our tables, only men belorijnng to 
that class ; and we must not allow ourselves to be misled ny the 
use ill mortuary registei-s of the same word to designate different 
occupations ; as wlien the one word prwti'r is used to designate, 
not merely printers of different classes, but even men working 
under the same roof, as conipositom, reailers, pressmen, w’aw*- 
housemen, &c. At the very outset, therefoTe, of any in(|uiry in 
which the re.sults will have to be expressed in figures, care must 
be taken to distinguish and identify tlie classes of persons witli 
whom we are to deal. For want of due caution in this res|)Ocl 
serious errors have been committed ; as when, in the. inftuicy of 
the sanitary movement, working men who had passed into tiui 
class of jiaupers were left out of certain calculations of tlu; ages 
at death of the three classes of gentry, tradesmen, and working 
men. Tlie last named class, in consiMjueiiwj <>f this oversight, 
seemed to have their lives shortened to a. strange degree in com¬ 
parison witli their richer neiglihours. 

2. Of A(j(fr(i(fa(es of Units. In l)ringing our units into gi'oups 
or classes, we must observe the same precautions whether the 
units we are dealing with are 8inij)h^, or of variable magnitude. 
If the facts are few in number it is convenii'iit to arninge tlierii 
in groups foiming a half, a quarter, or a fifth of 100, so that 
they may rtiudily reduced to c.entesiinal pioiiortioim; in 
adding the units together, and in cahaihitiiig averages, fractions, 
and centesimal projiorlions, we must observe all the precautions 
which tlie rules of arithmetic ])rescrihe ; and take special care 
to distinguisli tlie mean of a grouji ol' averages from the aveiiige 
of all the nuinhers of which they consist. Thus, olivious as the 
mistake may seem to he, it is possible, by aii oversight to coininit 
an error of calculation sucli as would result from dividing the 
totals of the three groups of mniu'ruls, 1, 2, II : 4, .'i, (I : 7, H, 5), 
each by tliree, obtaining the quotients 2, 5, and H, then adding 
these figures and again dividing liy 11, so as to get a <juotieiit of 
5 instead of the true average of the nine ligures, 15. 

3. Of extrema and mean values. A\'e may make two distinct 
uses of collections of facts exqiresscd in minihers. We may u.se 
the extreme values--the maxima and minima —as in dealing 
with the ages of persons Hulh.'ring from dilleriint diseases ; or 
we may use the averages. Let us suppose, for in.stance, tliat tlie 
highest figure in one grouji of ages is less tlinn the lowest in 
another, the age will lieconie a fact of inqiortance in the history 
of the two diseases. Rut in most cases we use tlie averages, 
ratios, or centesimal ju’ojiortioiis of two or more groiqis, e.omjiare 
them with each other, and tlmw inferences from them. Tims, if 
the ratio of deaths to pojmlatioii in one district should prove 
to he 1 ill 50 and in another 1 in 30, we should have reason to 
infer that the one. was a healthy and the other an unhealthy 
population. TJie inference wouid iiave. a eeiiaiu value if the 
ages of the. living jiojmhitioii were dillereiit, but a much higher 
value if they w»;re the sanu*, or ajqiroximatod nearly to each 
other. 

4. Of the itumher of I’oiits. The numerical method timls its 
largest and its must iniporlaiit ajqilicatioii in detenuiniiig the 
number of units, or individual facts, which may he expected to 
yield a true average, or luniish the. ])os.siljle (*xtrenies ; and also 
lU defining the degna* of eoulidellCl^ that may he placed iii 
averages deduci'd from small iiumhers of facts. 

In treating this imrt of our .subject we shall begin by .assign¬ 
ing certain reasons why the facts from which we draw our 
inferences should be numerous. 

The first and most obvious reason is that tlie facts iliemselvi's, 
whether simjile units or units of variable magnitude, ditUir 
widely one. from anutlier. The po])iilatioii of England, for 
instance, among whom there jivevaiJs u rate of mortality of 1 in 
45, is made, up of iiersons of every age from infancy to decrejii- 
tmlc ; of the two sexes, male and female ; of ditierent ranks and 
classes, from the. royal liiniily down to the jiaujier or criminal; 
and of occupations and I u'auclies of occ.iqiutioii counting by the 
hundred. In a ])opulatioii thus widely (liHering at any given 
moment, the seasons and weather, the ahundance or scarcity of 
money in circulation, of einployiuent, and of food, and the greater 
or less prevalence of epidemic iii.'datlies,are causing each year, each 
month, each week, each day,a special niorttdity. A fall or rise of a 
feiv degrees of temperature, in winti r or summer, is sutiicient 
to affect ill a very marked degree the mortality of the two 
seasons. So that to obtain this jiroportion of 1 iii 45 it is neces¬ 
sary not merely to collect many facts, but to continue collecting 
them for a long period of lime, The deaths in one place, and 
for one season will not sulfice to iiirnisli the average of 1 in 45 ; 
it requires the whole kingdom for a whole series of years, 


Nor is the necessity for many facts less obvious in the case of 
inanimate objects, such as houses and ships. These difler from 
each other almost as much as human beings. A building is 
exposed to risk from lire in (lonsequence of the materials of 
whicli it is built and the way they are put together, the business 
carried on njion the premises, the habits and honesty of the 
inmates, 8o tluit to calculate the average risk from fire, we 
must bring together cases enough of fires, and exemptions from 
tlieiii, to exhaust all the combinations and permutations of 
wliicli the element.s of safety or of danger are susceptible. In 
the case again of the ship to be insured, there are its construc¬ 
tion and age, the number, skill, experience, and care of the 
crew, the quality of conii>as8 and chronometer, the accuracy of 
tables and charts, the nature of the cargo, the length of the 
voyage, and the de.stiiiation—all to be taken into account. 
Each possible comliination of these and like elements of safety 
or risk must enter into our tables, as observed results, in order 
that a true average may be obtained. And here, as in the case 
of the rate of mortality, oiir facts must be gatliered from the 
records of several years, because successive yeai’S differ widely in 
the ])reviilcnce of stormy weather. 

The same, or similar, reasons obviously exist when we have 
to deal with the functions of the body, such as the pulse or 
breathing. Let us sujtpose that we begin by eliminating every 
known clement of variation between person and person; that 
we confine onr ohsm-vations to some narrow limit of age (say 7 
years); to one of the two sexes (say nudes) ; and count the pulse, 
at the same, time of day, in tin*, same posture, at rest and 
lasting. Eve.ii in this c.ase it is not a few facts that will yield a 
true average. Suppose the. age chosen to he the interval from 
41) to 5(j, and that we collect 25 oliservutioiis. In that small 
imniher it has been shown that we may encounter, in apparently 
healthy males, pulses ranging from 4(5 to 02. To have liad a 
pulse of every niiinher hc-.tweeii 40 and 02 we must have made 
4(5, iii.slead of 25, observations. 

The iieeil for large nuinhers of observations, if wc would have 
fi’iie and safe averages, Is also wtdl shown by the cxjierience we 
all have of games of chunei*. Tlie combinations and permuta- 
f.ions of the trivial forces that delerniiiie the throws ot dice, or 
tlie dealings of curds, uhvioiisly dilfer only in the in.significance 
of tlu! forces brought into j»hiy from the mightier ones tliuL de- 
termiiu: moiiulitii's, fires, and wreck.s. 

The rea.soii.s now adduced sutlicc to prove the necessity of 
many facts for the buihling nj) of true averages. It is scareely 
nece.ssarv to add that the like necessity exists when for averages 
we substitute extrenu*s. A thousand fiicts might secure a true 
average ; but it is clear Unit millions might not furnish the ex¬ 
treme of old ag<*, or of obesity, a giant, or a dwarf. Hero the 
<|uehtioii iiuturully arises wJietlier any iiuinher of facts can insure 
a true average ; and (lie further que.stioii whether any, and what, 
u.se can be made of those sinuller collections of facts which in so 
many cases are all that we can c.onimand I 

</. That a nuniher of facts which it is quite possible to bring 
together will snilice to establish a safe average for all purpo.ses of 
scientific ceiilrasl and inlerence may be seen on comparing tw’o 
bodies of like, facts. If, for instance, we jilace side by side the 
aveiages drawn from two periectly similar groups of ftOO facts 
representing the ages at death of such of the English aristocracy 
a.s have reached twenty-one, we find them to dilfer only by a 
single year—the respective ages being sixty-one and sixty. On 
the other liaml, it is easy to show how wide the interval is when 
the facts arc few. Let the laids be lilty in number in eacli 
of tliirty-two groups ; and one average may be as high as sixty- 
six, another ns low as fifty-live. And though, in the first com¬ 
parison, the groiqis were two and in the second thirty-two, the 
divergences would ])robal)ly he little diflferent from those now 
stated, if the number of groups w(‘re the same. 

h. The use to be made, of smaller groups of facts is a subject 
of conshUimhle imi>ortance, inasmuch as, in very many cases, 
such .small groups are the only ones at our command, and must 
either be used or rejected as valueless. And yet it is obvious 
that we may be led into serious error if it should happen that of 
two averages based on such a small number as fifty facts the one 
slioubl littj)j)en to be a rm(.xiwM/ratlie other a minimum. All that can 
be safely said on this subject is that there is a fair chance of having 
to deal with an average coinciding with, or little departing from, 
the true average, ns obtained from a large aggregate of facts. 
Thus, in the case just cited of the age at death of the English 
aristocracy, out of thirty-six like groups of fifty facts one in nine 
corresponded with the true average, little less than half exceeded 
or fell shore of it hy one year, and as many as twenty-five in the 
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liirfcy-six by two years. The table annexed represents the nuiu- 
er of cases in which the ages at death in groups of 6400 niein- 
ers of the upper and inidulc classes of Riigland in decreasing 
roups of increasing niinibcre coincided W.ih, or departed more 
r less widely from, the average of the whole 64(X). 



Eroiu the facts and considt’riitiuns just stated, it may 1 m* in- 
!rred that the objcctioiis to the. use of comparalivi ly small 
odies (d‘ facts drhwii fnmi tlui divergence oF the (‘.slreim* values 
hen facts are few, and tlieir convergemee •when facts are, many, 
lough not removed, are robbed ol' some of tlieir force. Seeing 
uit there are so many coincidenc(*s between tlm averages ilrawn 
•om small numbers of facts and the triu; average, aiul so many 
Lhers in which they ditler hut little, in excess or defect, from 
le true mean, we shall certainly be justitied in making use of 
lese averages from siiiall groups of laets, jirovitleil that we speak 
I’ the evidence they afford with due; reserve, and los«! no lilting 
pportunity of conlirming or irivjilidating fhe inferences xve 
raw from them. To reject such averages altogether would he 
> throw away valnahle ()p])ovtuiiities of enlarging the hoiinda- 
es of science. These remarks apjily especially to facts of the 
fder of those so industriously eullected liy (^liietelel, Cny, 
uinuel Drown, Hutchinson, and otlieis, in illustration of the 
,ature and wttight of the body, the projiensity to crime, the, 
iimhers of the pulse and riisjiiration, and the si/e and ca]>acity 
I'the chest. Tf these facts, as they relate, to different ages, are 
raphic.ally expressed in curves, we see in the smooth run of 
le means, contrasted with the rugged outline of tin* e\t.ri*mes, a 
lir presumption in favour of the mean values, though m*(*.essarily 
erived from small gmups of facts ; for they show a progressive 
se or fall in proportion as the hiiniau being advances or 
ecUiies in vigoiu’ of frame or strength i>f jiassion. 

The Buflicieucy for purposes of scieiilific comparison and iiifcr- 
ice, of comparatively small numbers of facts, may be iiifen(*d 
om the now well-known fact of the recurrence yinir by year »»f 
rnilar figures as representatives of certain social pbeiiomcna. 
et us take the case of the men and women married ye.ir liy year 
i England out of 50,000 males and 00,()()() fi‘males living in each 
t* the six years from 183{) to 1844 inclusive. The numbers slightly 
tceed or fall short of 1500; and occur in theonlerof the years as 
illows:—1580, 1561, 1530, 147*2, 151-5, and 1507. The greatest 
umber in any year was 1507, the least 1472, and the difference 
itween them only 125, or less than 8 per e(*nt. of the gj-eatest 
amber. We might, therefore, take the fignre.s of any one year .-ind 
impure them with those relating to some, other event in HO(*,ial life, 
y births or deaths, and reason upon ilieiii with confi<leiice. 
et us suppose, for instance, that xve wish to know the force of 
le human will as intluencing the course of events of this order, 
e may take the facts that relate to marriages and to deaths and 
LStitute a comparison between them. This was done by (^uetelet 
any years ago. He tells us that from 1835 to 1845 the average 
iiuber of marriages in Belgium was 28,000 or 20,000 annually, 
creasing with the population; and these numbers happened 
correspond very closely with the deaths tlnit took place annu- 
ly inthe towiiss. Now, in the case of marriages, the highest 
id lowest numbers in those twenty years were3*2,680 and 
1)117 ; and in the cose of the deaths 35,606 and 24,5,39. So 
at in the case of marriages there was a differenco betweeu the 
ghest and lowest returns of 6563, or about 20 per cent.; and in 


the case of the deaths a diflerence of 11,067, or upwards of 30 
per cent. And upon this excess of fluctuation in the deaths 
Quelelet remarks, “ Copendant, on lie se consulto pas pour 
mourir, comiue. on le fait pour so marier.” In other words, death 
is involuntary and marriage a vtjluniary act, and yet there is 
greater lluelnation in the number of ilcaths than in the number 
•if marriages, and the human will may therefore be inferred to 
bo less active ami ellicient than c.ertain other forces. This com¬ 
parison of marriages and deaths serves rather to excite than to 
satisfy curiosity on the. gravi* subject of the human will as illus¬ 
trated by ligtnx'S—a subject moi*e fully discussed by Dr. Guy in 
.an e.ssay <pLiote.d at tlu* i*iid of this article, and ni a short course 
of lectures not yet publislied, given at the Royal Institution in 
1872. 

Reverting now to the well-ascertained fact that averages are to 
he deemed trustworthy in proportion to the number of facts on 
which they are liased, the (piestion arises, have we any means of 
estimating the vahu; of an averages, or of lixing the limits within 
which it may he tiiken to exjiress the truth 1 Many eminent 
matheiiiatieians have laboured to furnish an answer to this 
•liieslioii. It lias engaged thii attention of such men ns Dr. 
l*rice, La I’lacc, and l^oisson; and their answer has taken the 
shape-, of ail undertaking to detiiie witli precision the limits of 
error in excess and defect to which any given number of facts is 
liable, irres]»ec.tivc, of the nature of those facts; and tliey have 
givdi us a formula for the piiriiose. The n]>i)licntion of this 
matliemalical formula lo actual practice is well illustrated by 
M. (JuvarreX’s criticisms on the inferences of M. Louis from certain 
figures ri*latiiig to the cure of disease. Starling with the dictum 
of Lajdae.e—Le systeiiu*. lout e.ntier des connaissances liuinaines 
se rattache a la thoorif* des iirobabilites,” he insists that medical 
statisl.ios, or, to speak more exactly, the numerical method ap- 
])lied (o medieine, is bill, a, s]»eciul apidieulion of the Calculus of 
Probabilities, aiul the. Theory of J^arge Numbers, In other 
words, be d«‘eiiis it incumbent on the medical man to apply to 
liis ligures tile correction of matbematical forinului ; and before 
be concludes that any number actually obtained by observation 
is a true e.\])onent of a fact or Jaw, to determine whether that 
number may not be, com])riscd within the limits of possible 
variation. M. Gavarret sfdects as an example tlie mortality of 
typhoid fever under a }>arth*,uhir mode, of treatment as laid down 
by M. lioiiis, and iilustr.ated by an analysis of 140 cases, distri¬ 
buted between deaths and recoviu’ies as follows :— 

Deaths, 52 : Recoveries, 88 : Total, 140. 

The. mortality in these cases was, therefore, or 0*37143, being 
37,113 deaths in a million, <n*, in r«»und nimihers, 37 deaths in 
1<M) patients. Bnl, in submitting this statement to the correction 
of the appro])riate umtlumiaticul formnhi, it ap]ienrs that the 
sm.all iiumlier of 140 facts is subject to such an amount of error 
iu exees.s .audd(*fecl. that, in li(*u of the sim])le statement that the 
mortality amounted to 37 ]H!r c(*nt.., we ought to siihstitiite the 
less satisfaeOuT alternative of some rate of mortality ranging 
bet wecu a maximum of 49 .ami a. minimum of 26. So that, if 
we xvi-rt* to Folloxv tlu* same mode oF treatment iu a great numbex 
ol eas(*.s oF typlioi«l Fi*vei*, we might lose any number betweeu 
.about a lialF and a Fouvtli oF our ])atieuts. 

But to ibis juatbematical criticism it m.ay be objected that 
lliougb the triK* Jiveragt* (‘Veii oF tlu* largest gi’oup oF facts must 
1m* somewhere heymid the actual figures, it must m*. in the direc¬ 
tion either of excess or defect ; l)nt that lM>th the one and the 
oth<*r it c.aunot he. If, for iiist.auce, we turn t(» the single table 
given iu this article, we iind the average of 6400 facts to be 
(i(i, and this must be u very close u])prnxim(itiou to the truth. 
Now, if we assume, for tlu* sake oi’argument, tluit the correction 
to be, a<luiiuistered to an avt'ragv*. based •»u 100 Facts is one-tenth 
in excess and d<*Fect, we shall have for tlu; ligiirii 70, a maximum 
of 77 and a minimum of 63; and for on i of 60, a maximum 
of 66 and a minimum of 54. So that iu the case of tlic higher 
number, the maximum would greatly exceed, and iu that ol the 
lower number exactly coincide with, the true average. And 
there is yet a more fatal objection lo this npjdication of mathe¬ 
matical formula); namely, that having to do only with the 
mimbiT of the facts, they would ajiiily witJi exactly equal force 
to the 13 grouj)s of 100 which ha])pi*ii to coincide, with llie true 
average, with the single grouj> which has a figure (76), ten in 
excess, and the single group wliicli has the figure (61), five in 
defect. It is obvious then that the numerical method still opens 
out a wide and ])romising field of iiupiiry. 

(Consult on the subject of this article, Price’s Essays in the 
Tramobctiom of the Royal Society (1763 and 1764); Lubbock’s 
Rssay on Probability, iu the Library of Useful Knowledge j Qu^- 
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telet Sur VHommr, ct le Dh'dapfiement iJe ses Facidtis; Samuel 
Brown On the Uniform Action of the Human tVill, Ac., in the 
Journal of the Institute of Actuaries; Jules Gavarret, Princi|)e« 
G§n§raiM de Statistifjne Medicate, mi Dereloppement d^s Ragles gni 
doivent prSsidcr d son emploi; and Dr. Guy On the Value of the 
Numerical Method ns applied to Science, but especially to Physiology 
and Medicine.,-^Journal of Statistical Society, vol. ii. p. 25 ; on the 
relative Value of Averages derived from different Nninkrs of Obser¬ 
vation,—-Ihid., vol xili. p. 30 ; on the Fluctuation in the number of 
Births, Deaths, and Marriages, ami in the. number of Dexiths from 
Special Causes, ifr., — Jhid., vf»l. xviii. p. 312 ; and On the. Annual 
Fluctuations in the. number of Deaths from Various Diseases, com¬ 
pared with like Fluctuations in Crime, ami in other Kre.nts within 
ami beyond the Control of the Human Will, — Ibid. vol. xxi. 

p. .'’>2.) 

NUNC DTMITTIS, the title ainl the initial words in Latin 
of the Sonj:; of Simoon, with wliicli that “ just and devout man, 
waiting for the eonKolntioii of Isracd,” saluted tlie infant Saviour 
upon His presentation in the Temple (St. Luke ii. 20- 32). At 
an early, althougli unascertained, period tlie Nunc Ifi)ni.ttis vras 
adonted into the jmhlic ofliccs of the Church; and it has ever since 
hela its place in the liturgies of the Greek, Latin, and Reformed 
communions. Ju the service of the Church of Kngland, it is 
directed to be used — alternately willi the Dens Misereatur, 
Psalm Ixvii—between the second lesson at Evening Prayer and 
the Apostles’ creed. 

NURSES AND N ERSIXC. The. lime lias not yet come for 
treating this subject with the fulness and method which its gr<‘at 
importance merits. But it may he ivell to point out tlie vast 
improve.ment both in nurses ami nursing which bus taken jdace 
of late years, partly in consecptenc.e of the life-like portraiture of 
a nurse of tlie old school by (Jharles Dickens, jinrtly through the 
painful ex]H‘rieiic.ea of the Crimea, and ]»!irlly also through the 
estuhlishment in London of St. Jolni’s House, and (tlher ininsing 
institutions. Jt may he well loo to notie.e the fact that a litera¬ 
ture of Nursing is growing U]*, id’wliieh tlie ‘ Notes on Nursing,’ 
by Florence Nighliiigal(‘, ullonied an early and good example; 
and that a short setdiou on ‘Nursing’ was added by Dr. John 
Harley to the last edition id’ Iloojier s ‘ Pliysician's Vade Mecum.’ 

NUT GALLS, Calls, or Crcdl Nuts, are excre.scencea found on 
the leaves and leaf stalks of a species of oak growing in the 
Levant. The best, or Ah’pjio galls, ace heavy, compact, ])rickly, 
bluish black, or bluish green, and about the size of musket bul¬ 
lets ; the inferior, or irhite galls, are light, spongy, perforated, 
smooth, greyish, or ycdlowish white, and larger in size. Galls 
from various parts of Italy ami Turkey, are smaller and browner 
than those of the Ticvant, and inferior in (juality. The best galls 
contain nearly half their weight in pure, tannin, and are of great 
value as a black dye, stain, and pigment. The cimsnmption is 
large, for dyeing, calico piinling, tanning line black leather, and 
ink-making. 

NUT ^lAKTNO. In addition to the large cstablislinients 
mentioned iii Bolts and Nuts [E. C. S. col. .32.5], we. may 
advert to Hie Clevebnul Nnt and Jlolt ConijKiny at IMiildlc.sbo- 
Tougli, who jwodneo 25 Ions ]ier day of nuts, bolts, spikes, and 
rivets. TJie Cakley Bolt (^mijiany make locked bolts, winch arc 
used in tubular bridge fastenings, .ami in ii.xing the ])eniianent 
way of railways. Tlie, Patent Nut and Bolt ('omjuinv at Bury, 
in addition to nuts, bolts, spikes, da*.., make the tyes which fasten 
cotton bales, sonietiiiies to llie extent of 7U0() tons in one year. 


In Batho’s Nut-making Machine, introduced in i860, the shaping 
of the nuts is effected by tools similar to the roughing-out drills 
used in slot-drilling machines; there are from three to eight 
cutters, mounted on an cfiual number of spindles, and cutting 
simultaneously an equal number of sides to Hie nut. Messrs. 
Vaughan and Watteau, of Middlesboroimh, have a remarkable 
machine for screwing nuts on bolts. The bolts to be nntted 
are placed in sockets, and the nuts in discs opposite them ; the 
rotation of a cylinder containing the sockets causes the holts to 
screw into the nuts; the discs and dies are removable, for the 
adjustment of different sizes. 

NUT OIL fFrxED Oils, E. C. vol. iv. col. 09 ; Oils, Manu- 
TACTURE OF, E. 0. vol. vi. col. 24]. 

NUT TRADE. The nuts imported from foreign countries ex¬ 
ceed 3,000,000/. in value yearly : more than lialf for the sake of 
the oil contained in them. Of the edible nuts, the hazel or 
Spani.sh nut is the. kind imported in the largest quantities : the 
imports usually exceeding 300,000 bushels annually. Our cob 
nuts, filberts, and chestnuts are mostly home groAvn ; walnuts 
are every year more and more largely imported from France and 
Belgium. Pistachio nuts, Brazil nuts, and ground niite, are not 
largely consumed hern. Of nuts yielding oil, many kinds are 
ii.sed in Rm.ill quantities : the oil of the Brazil nut in cooking 
ami confectionery; of the almond nut in medicine ; of the 
walnut ill cookery, ns a lamp oil, ami as an ingredient in artist’s 
colours; of tJie hazel nut, in pcrfamei'y ; of the beech nut in 
cookery to a small extent; of the hickory nut, as a lubricant for 
marking. But tlie most important are cocoanut oil and palm 
(lil (the latter obtained from a pulpy fruit rather than a nut): 
till* trade in which is noticed under aiqiropriate headings in E. C. 
and E. (J. 8. Nuts imported for other purpose.s than eating, or 
for the oil which they contain, are not large articles of trade. 
Among llicni are the following:—Valonia nuts, the aconi-cup 
of an African tree, used in dyeing and tanning ; gall nuts and 
lifyrohalan nuts, also in dyeing, tanning, ink-making, «&c.; vege- 
taide ivory, the hard kernel of tlie niiL of Ihe Peruvian palm, 
used in small lurnciy and trinket work; bcUd nuts, used in 
Europe for tooth-imwder ami tootli paste; and coquilla nuts, 
sonielhing like vegetable ivory, and used for similar purposcB. 
There is scarcely any ex])ortalion of British-grown nuts. 

NUTMEG (3TL. The seeds of the nutmeg {Myristica aroma- 
tica, or M. moschala), on distillation with water, yield a trans¬ 
parent volatile oil, consisting jn'incijially of two ingredients 
which may he separated by frac tional di.stilliiLioii. The first is 
a hydrocarbon of the t.erpeiic scric's, myristicene, GjoIIjn (GjpJAfl)* 
the other an oxidized stoarojtteiie, wyristicol, 
which is soluble in boiling Avater, and crystallizes in long colour¬ 
less prisiiKS or gr<mp.s of needles. 

NyMPllS (Greek NOiopai), female deitie.s who presided over 
all parts of the earth, and who wc're di.Htinguislied by special 
titles : thus tlie nymjihs ivlio pre.sided over .springs, brook.s, ami 
rivers Avere Namds; tlie sea-nymph.s, Nereids; wood-nymphs 
Avere. Dryades ; the nionntaiu nymphs, Urcades, &c. By the 
jioets, and in ancient art, they are ia presented as young and 
lieautiful maidens—the Avord pvfKpn indeed signifying a youthful 
marriageable nuiideii undrajied or liglitly clad, ,ami as attend¬ 
ant.s of Hera, Ajilirndite, ArlemlH, and other of the greater 
goddesse.s, ami as the muses of Zeus ami otliers of the Oiynqiic 
gods. [Nai.viks, E. {'. vol. A\ col. 8()3 ; Nereids, E. C. vol. a'. 
col. 1)23 ; Duyadek, E. G. S. col, 71)7]. 


0 


O ATHS. The history of nolltical oaths, viewed in relation 
to the circumstances and the men of the times in which they 
have been imposed, would he curious ami suggestive. Such a 
history for this country Avoukl he voluminous. No nation pro¬ 
bably ever resorted so commonly to an oath for political puriio.Rcs 
as the Anglo-Saxon.s. Their piety, considerecl through Bede’s 
‘ Ecclesiastical History,’ seems to liave been AA^arm and vigorous. 
Their polity Avas built upon mutual conlidcnce and republi¬ 
can virtues. The central or monarchical authority vtm Aveak. 
Popular lidolity to the public interests required, therefore, to he 
strong ; and individual interests Avere obviously and consciously 
bound up Avith the interests of the commiuiity. A man in such 


circumstance.s readily took an oath to be faithful to his fellows. 
The first unit in thi.s entire jiolity was the tything or village* 
and to that an oath was exacted from every householder to he 
rc.sponsible for his houseliold and for any stranger that he re¬ 
ceived to sojourn Avith him. Villages constituted the hundred, 
and in that ca])acity sAvore to be triie to the community. The 
hundreds made up the county, and there again, assembled 
periodically in the County Court, the householders rencAVed 
their oath of fidelity and help to the men of their county. As 
the kingly poAver declined, and public virtue became lax, men 
in defence of the interests which bound them to life and pro¬ 
perty and home, formed voluntary felloAvehips for mutual pro- 
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tection nntl hel]), swearinpf to Lo tme to each other in life, and 
to avenge any of those that might die liy the hand of the 
lawless. 

The sword of William the Norman ent asunder many of these 
alliances, and undid much of this popular freedom. The mutual 
oath of the lumseholders at the county assembly was extorted 
from them periodically by the Conqueror in the Court Lcct in 
support of his own govenunent. The military administration of 
his barons substituted homage and the oath of fealty throughout 
the country, and held the down-trodden population in the grasp 
of a mailed hand. The gradation of the feudal system licld aU 
society in bonds by its oaths of fealty and allegiance, the Church 
consecrating a soldier’s sense of honour with the most mj'sterious 
sanctions, and coupling unfaithfulness witli tlie unmitigated 
prospect of shame and ruin and death both in this world and 
also in that which w-as to come. 

The Tudors 8ucceed(*d to the throne at a time when the. 
chivaby of feudalism w'us exhausted. The Stuarts, with as 
little assistance from it, found themselves face to face with i 
adverse spiiitiial influences in high places—the Jesuits, the 
Anglican Ritualists and High Churchmen, the 1‘resbyterians, 
and the Brownists or 1‘uritans. Here W’as ample, ot cyisiou for 
oaths which the government, S(joiiev than they exi»ected, were 
forced upoii jembracing. 

The (iLiiipowdor Plot simplified the issue, for a time ; it was 
now all society, led l)y the hing, against thii followers (»1‘ Loyola. 
The oath that W’aa to enmesh the slijjpcriest of easiiists wa.s a 
thing ()1 Iveeiiest discussion. At length it was sai<l to have been 
discovered from some of the Jt'suit Kathers themseKes that lie* 
words “on .ilie true faith of a (’inistian” added to llic oath 
would act as an irresistildt', talisman on their conseienciis. Whe¬ 
ther it did is a fact not to be Ibuml in any history. J’robably the 
Jesuit escaiicd the fonnula ; but. long after it caught a Jew.' 

The Bull in t'ft'nd le\elle(l at (Jucen Kli/,al»eth, fol¬ 

lowed by the (Tun])ow'der Plot against Jaiue,s, gave rise, to the 
oath of sujmnnacy. With the fall of Laud and the oecnrrence 
of the civil w'ar rose a sueeession of oaths, imposed by Presliy- 
teriaus and Puritans, as the Solemn League and (.iovenaut, tin: 
I’arliunient. of liiigland, and at lengtli the Protector successively 
rt)se to the surface amidst the din of civil Avar. 

The oath of abjuration coubinis the history of the Restora¬ 
tion and final overthrow ot the Stuarts. The Revedution, in 
spirit and purpose, came to be manifested tosurroiindijig nations 
and generations still to come by the rise and continuance of a 
body and chm’cli of Nonjuroi-s] avIio, although refusing to lake 
the oaths to the new' government, were only ousted from state 
emoluments, but were neither hanged nor iiuprisuiied, imr for¬ 
bidden to come witliin five miles of any large town, nor perse¬ 
cuted ; they were merely left alone, to li\ e where they please,d, 
to meet wdien they jdeased, and to enjoy the protection and be¬ 
neficence of the king’s govennueut. 

How diflevent Wius the treatment of the Nonconftriuists by 
the first parliament of (Jharles II., and Avhat a burden of con¬ 
temptuous distrust, impiously consecrated Avilli the sanctions of 
an oath and the cucharist, was imposed on these men, and «iu 
the generations Avhich folloAved them down to nur own times, 
by that same parliament in the Test an<l (.Corporation Acts ! 

The, three, oaths of allegiance, supremacy, and abjuration con¬ 
tinued to our owm (lay to be inij)osed on ])arlianK:ut and on 
all persons holding public offices. The Stuarts had died out, 
but were, still abjured. The Pojte bad ce,ased to be feared, yet 
the ihininahle hereny of bis supremacy o\'er kings, jtoteutates, &c., 
was renounced in the name of Heaven. 

Roman Catholic Kniancijiation, in 182.9, nece.ssif.-ited a niodifi- 
cation of the oath of suiireniacy, as respects peers and commoners 
taking their seats in ]»arliament. 

The Jews, who had been exclmUal from corporate offices, and 
from parliament, liy the oath that AVas framed to c,atch the Jesuits 
"f James I.’s time, AVeiv,, in the time of William IV., admitted to 
corporate offices by a inodilicalioii of the oath in tlieir favjuir, but 
weie still exchuleil from parliament. After much agitation wliich 
continued through many years, and after Sir DaA’id Salomons 
had incurred a iwmnmiire hy sitting and voting in the 1 louse of 
tloiumons without Inu'ing taken the oaths, and Sir Lionel Roths¬ 
child had be,en returned for the city fif Jjondon to successive par¬ 
liaments without being able to take his seat, Acts were pa,ssed in 
f Hog, the year W'hen Mr. DTsiaoU Avas Chancellor of the Ex- 
clieipier uinl leader in the Commons, abrogatmg the thn*e oaths, 
and substituting one ugav oath—the oath of idlegiauce, to be 
t'dceii by peers and c<»inirioners, at the same time leaving either 
House at liberty to dispense by niotiuu in favour of iiemons pro- 
ARTS AKO BCI. PIV.—feUt*. 


fe^sing the JcAvi'-li religion AA’ith the Avords “and I make this 
declaration on the true faith of a Christian (sec 21 & 22 Viet, 
cc. 48 & 49). 

This (latliAvas further siin]ibTied by the 29 Viefc c. 19, as it is 
to be taken by members of jiailiament. Simpler forms of oatbs 
ai'e substituted for tin* three oatbs to be taken liy peinons holding 
offices by the 31 & 32 \"ii't. c. 72 ; uud in 1872 theiv is a repeal of 
ohsolete statutes, iinposing oaths or pi'oviding indemnity for 
tlmse, Avho had omitted to take the reej^uLito oaths, Avherc tho 
mere incut,ion ol their title.s occupies thirteen octavo pages cIusoIa' 
printed in small type. 

The nuiltiplicutioii of oaths m matters of cvery-day occur¬ 
rence Inul grown so as to defeat the object in view" by ob¬ 
literating any sense of sacrcdne.ss from m’luds thus backiieyed 
in the use. It seemed good, therefore, to the p.nrliament of 
1835 to pass the 5 k (> Will. 4, c. (52, an Act lor the more effectual 
ab(Jitiouof oaths and utlirmations taken and made in various de- 
j»artnients of the .State, and to substitute declarations in lien 
tIicreof,and for the more entire suppression of voluntary and extr.i- 
judici.il oaths and allidaA'its, After providing tlirouglioiit a num¬ 
ber of sec.ti»ms for the substitution of a statutory declaration in lieu 
of an oath under a variety of specified circumstances, it goes on to 
< n:u t lliJit “ Avliereas it may be necessary and proper in many cases 
not herein sjieeilied tovecpiiie eonfirmatioii of matters, in.struments, 
or allegations, or proof of d(‘bts fir of the execution of deeds or 
other inatlcr.s, it shall and may be laAvful for any ju.stice of the 
]>eaee, notary public,, or other officer now by laAV autliorised to 
a<lmiiiister an oath, to take and receive the declaration of any 
j>er.;on volnntarily making the same, before him in the form iii 
the M'hediile to this Act annexed, and if any dechmition so made 
shall b(> false or nntvue in any material particular, the, person 
Avillall\ making such lalse declaration shall be deemed guilty of 
a niisdeineaimur.’’ ’J’he 31 & 32 Viet. c. 72, above referred to, con¬ 
tinues tin’s de.scrijitioii of legislation into dej>artmcnts of the 
government and of civil life not hitbert(» jirovicled for by the 
former stat ute. 
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in the front is said to be octastvlc 


OtlTTUH (from Med. bat. (tnrloniiin, a ('oVru]»iiou of attdnnlnu. 
authority\ a tax levied on goods entering a toAvn fur sale, or local 
consumption. Tin* octroi .seems to have become general during tlie 
Middle Ages, it liuving usually been hwieil by iniuiicipalities 
under roy.d autbority, m.iinly as a source of revenue, but partly 
for protective purposes. On the continent the tax has been 
commonly retained, though temporarily abiJiahed during popular 
risings, i.r ill ivA'ulntioum-y periods; but in England it is noAV 
nearly unknown, e.xcejd in the shapi' of the, coal and Aviue duties 
levied by the City ol London. In Belgium Hie octroi Avas 
abolished in 18(50. In Vrance, the, octroi is limited to articles of 
food (inclmling Avine, vineg.'ir and other potables), tiring, and 
iiiAv materials generally. It is imjiosed ])riniarily for municipal 
imrposes, but tin-, general government receive.s one-tcntli as its 
share of the amount raised. 


oerVL, or (Iwdyl, (fgaHa,). One form of this hydro¬ 

carbon has been obtained by the action of sodium amalgam on 
primary octylic. iodide. It crystallize.s in nacreous lamina), 
Avliich melt at 21°, and boil at 278”. 

OCTYLENE, cuprylcnc, Oall^n ((?,„J/.o), a hydrocarbon pro¬ 
duced by heating secondary octylic alcoliol with zincic chloride. 
It is a mobile oil, lighter than Avater, and very solulde in alcohol 
or ellier, Avho.se boiling point, ns given by dilfereiit authors, 
varies from 11 (i” to 125'^ Tt coinhines directly Avith bromine, 
fonning nrhjhn ic hromidv, H„H,oBr 2 This is a heavy 

liquid, which is readily decomposed by argentic acetate, yield- 
ing odyh-nir nedntr^ a thick oily Ihiuid boiling ut 245°. Octy- 
lenic hydmtv, or odylenic glycol, 'is 

obtaim-d by deconiposiiig the acetate Avitli jiotassic hydnite. It 
is an oily, c«»loni’le,ss rnpiid, possessing n burning aromatic taste. 
It boils at 235°, and is insoluble in Avater, but soluble in alcohol 
and in etln-.r. 


OCTYLK; alcohols, CJ1,,0 HO), Ouly a few 

of the numerous jirimary, secondary, ami tertiary octylic idcohols 
which are capable of existing, have us yet been jArepored and 
examined. 


Primary Octyi.ic Ai.c-oiiol, or Tlej'yl carhinol, j has 

been obtained from the volatile oil of the seeds of the *cow par¬ 
snip, Heraoktwi SjfondyUnin. It is a colourless, oily liquid, of 
pungent aromatic odour and burning taste, W’bicn boils at 190®, 
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It iu alraoBt in8f)luL]e in water, and Iroin tlie products of its 
decomposition would appear not to Le the normal alcohol, hut to 
contain the radical isoj)ropyl. The coiTespoudiiij,' cliloride, hro- 
midc, and iodide, arc all colourless licmids boiling at 180°, 190®, 
and 220" respectively. Many other eUierenl salts of this alcohol 
have also been prepared and examined. 

Secondary Octyuc ALconoLs. The Giqinjlic Akohol[l&. C. 
vol. ii. col. 600], prejmred frou) castor oil, yields, hy oxidation, 
a mixture of acetic and capr(ac acids, so that it would seem to 

be a secondary alcohol, indJiifl hcryl carhivol I SiF/i*\ rr 
* * \ C-li Ho. 

Moreover, the properties of the octane; prepared from this alcohol 
indicate that the hexyl c.oiitains isopropyl, so that its constitu¬ 
tional formula is | §h*([hL) 

propyl CII (CH^),^. The same alcohol is (jhtiiiiied by the tniiis- 
lormation of the octane from American 2 )eti-oleuj)i. Other 
secondary octylic alcohols have been ])repai'ed, but at jtresent 
our Icnowledge. of their constitution is V(!ry imperfect. (Scln*r- 
lemmer ‘Ann. Chem. Pharm.’ clii. 152. lie Clermont, ‘Comjd. 
Rend.’Ixvi. 1211 ; and ‘Ann. Chcni. Pharm.’ cxli.v. 98). 

Tertiary Octyiuc Aiajohoi-s. One i>f these is at ju'esent 

known, namely, p/‘rtp/yZ I ^ It i.s a 

Bomewliat viscid licjuid obtained by tivatiiig butyric elilr>ride 
C,^H,0C1 with ziiicic ethide, allowing the mixture to stand, 
acidulating with hydrochloric acid, and distilling. (Bultlerow. 
‘Bull. Soe. Chim.’|2J V. 17). 

Octane. (Japnjfir hiiJnde, (6',(,/f„,). This hydrocarb.m 
is found in American i)etr(denm in two iscnnerie forms, one boil¬ 
ing at 119° - 122“, and the oilier at 122 -12r>'’. Sehorlenimer 

considers that the oc.taiu* jirenared from llie S(*con<]arv oct vlic 
alcohol contains isoprojiyl, and would tlierefoiv have IhV coilsli- 
tutional formula : 

II3C - CHj, - Cl 1 , - CII, - Cil, - CJ1(( ;i J3),. 

(SchorleisC'mev ‘Proc. Hoy. Soe.’ xvi. 329 and 379, ‘ Ann. Cliem. 
Pharm.’clii. 153; Ziiicke‘Ann. Chem. I’harni.’ < lii. IT).) 

Octylic (A'anide. JHaujoniln'/c, cyr„N a 

colourless oily liquid, having a peculiar aromatic odour, ob¬ 
tained by treating secondaiy octylic iodide with ]K>tuM.sie cyanide. 
Jt has a density of *8187 at 14 ’, and boils at 290 ’. 

01)AL1SQ,1)E, ODALISK, a. word which, with some lexi¬ 
cographers, preserves its more purely Turkish form of (hhilif.-, ur 
(klaliyWf fonned Irom iuht^ a chaniber, is tlie name given to 
the female attendants of ih<; wives and other female relatinns of 
the Sultan, whose duty it is to ser\e in the Iiarem, and t«* carry 
out its domestic, arrangements |11 aui-;,m, E. C. S. col. 12311. 
The designation is also aj»plied to the female .slaves xvlio, as 
concubines, minister to the pleasures of the Sultan. 

O^lNANTllYLONE, C^il^oO (CJfJ),), a ketom^, fornusl 
on Buhmitting calcic, (cnaiithylate to dry distillation. It crystal¬ 
lizes in large eolourle.s,s lainiiuu which melt at 30", and ihil at 
204”. (Uslar and Seekanqt, A)in. i-hrm, Gliunn. c.viii. 179.) 

OFFICES OF THE CIHJPCII. ’Ihe use of certain reli- 
gioufl services iu the (diri.stimi L*hiirc.h distim t from the Euelia- 
ristic Service or Liturgy, can d(aiblle.s.s be tra<-.e«I to xa-ry 
remote antimiity. Such services an- named “ (.)tliee.s” (in llm 
old English bouhs tliey are called “Services”), and are Ibuml 
in use both iu the Kastern and tin; B'estern divisions of 
ChriHieiiciom. Wlietln-r the Ea.stern and Western ollices had 
an entirely distiiiet origin, or whether they were dilhwent de¬ 
velopments of a sinqder original form is disputed ; but the fact 
of the existence of such ollices reniiiins, and very early aceoiiuts 
of and allusions to them are found in ancient writers. 

In their earliist fonns the ofliei-.s .seem to have eonshsted of 
prayers and psalmody, and to have taken plae-e at night, refeiema; 
to such worship being found in Justin Martyr, Tertullian, 
Lucian, Hippolytns, Origen, and S. (\yprian ; and it is even 
possible that Ignatius, in the 2nd century, alludes to similar 
services (‘Epistles ad Magn.,’7; ‘Ad Trail.’ 12). If so there 
is a succession of witueB.ses from the age immediately succeeding 
the Apostles to S. B.'isil iu the 4tli century, who has preserved a 
detailed account of the services as nsetl’inhis own day, when 
they consisted of liynins and psalms with a jwnitential confes¬ 
sion. The exact hours of prayer cannot accurately he traced. 
The ollices were said at night and very early moriiing—hence 
the names of Nocturns and Matins. T’ertuUitui speaks of the 
third, sixth, and ninth Iiours as “boras insigniores Ajios- 
tolicas,” and the Apostolical Constitution.^ order prayers to 
be said at dawn, third, sixth, ninth hours, evening, anil cock- 


crowing. Of course, as persecution ceased, the reason for 
nocturnal worship ceased, and the devotional spirit of the 
church added other ollices to the original nocluim It 
seems most probable that as the enclianstic worship of the 
Christian church took the place of the Jewish sacrificial 
worship, so this lesser kind of warship was derived from the 
synagogue services which Ezra had engrafted on the services of 
the Temple. I’here are many points of resemblance between 
the Chri.stian ollices as described hy S. Basil and the accounts 
preserved of the synagogue services as performed in our Lord's 
(lay, and there arc not, wanting strong coincidences between 
ih(;m ami the existing Eastern offices. It is in these offices 
withoiU. doubt tlu! most ancient forms of Christian services are 
to he found, and of the present Eastern offices the highest anti- 
(piity must he assigned to the midnight ollices (to MetropiKrtov)^ 
th(! early morning office (to 6p9pov) and the evening offices 
(to 'E<riTepiy6if), The characteristics of tlnisc services are 
fixed ]>salms, an Jihsence of Scri])ture les-sons, prayers, and 
litanies, a inmitentiiil introduction, and a dismissal blessing. 
Bingliaiu has adductal several reasons for tliiiiking that the 
ollice.s for the otluw hours now in use in the East were not of 
a]mst.iilic origin, nor of the age immediately succ.eeding ; hut of 
tlieii- gre.'it antiquity there can he no doubt, and they have l)ecn 
a(loj)ted for centuries into llie regular Eastern offices. These 
are the office,s for the liJ’.sl, third, sixth, ninth hours, and the 
ollic’e called 'Airi'ihemvov (the after su])])cr office). Of these 
S. .IcMonie, is said to have introduced the first into his monastery 
at Belhhdiem, whence its observance s])read. It contained 
r.salms V. xc. ei. The siu'vices for the tliiid hour, or 9 a. m., in use, 
in S. Basil’s time, contained Psalm li., partly in reference to its 
being the hour of the Lead’s crucifixion, and partly .'is coiii- 
memorating the descent of the Holy Spirit at the same hour, viz. 
“ nmew a light .spirit within me.” The offices fur the sixth hour 
eoulaiiied P.salm xci.—"tlu* sickness that destroyeth at noon 
day and the Iv.—“ at noon day will I )>raise thee’’— iurI 
these Psalms still ridaiii their place. The ninth hour service 
is prohaMy as did as St. (fiirysostoin’s time. An (airly outline 
of the ’AiT6ifiirv(>v corresponding to tlie. Western Comidiiie, is 
to he. found in S. Basil, and ( ('ntiiins I’salm xci. still used. Of 
the(Western \'e.s]iP7*K), and the rh utaoviiKriov and the 
roopOpop coiirsjKmding to the We,stem Noidiirns, Matins, and 
Lands, we have already Bp(»ken. Of tin; other Efistern offices 
the linst, third, sixth, and ninth hours Inive their Western 
coiiuteiparts in Prime, ’ficici', Sexl, Nones ; while, as wc 
said, the ’Airti8«7r»'ot' eoiTesjxmds to th(; Latin Complim*. 

With regard to tin*. Western offices and their present form, it 
seems agreed hy the best ritualists that originally they pre¬ 
sented the same features as tlie Eastern—viz. almmlance of 
psalms and ab.s(*nce <4 h'.s.sons, the inti’oduction of whiidi wu.s 
provided hw by the Ooiincil of Laodicea (between a.d. ;il4 and 
3.72) as a novelty. AVhellier Pope Dainasus (a.D. 366-384) 
authorises S. .leronn* to rearrange tin; cxi.sting offices nuiy bt; 
considered doiihtl’iil ; and there are, too many points of'dif- 
ferenee between llie Benedictine, and the, Roinaii rite, to allow 
us to supi)Ose that eitlu'r was derived from the other. Tin; 
1V( stern oflice.s ])n)l)al)ly owe their ].r(:.sent fonn.s to tlu; recon- 
,stituli<»n wliieh the ('xi.st,itig offices experienced at the hand of 
(Ia,s,rian himselt, a iriend ol .S. Leo, aiterwai’ds T’ojm;, hut then 
Airhdeucon of llume, and who xvould se,e,ni a very liludy jierson 
to hare given its jwt'senl slia])c; to the llonian (proper) daily 
office. Hut tlu* other varieties of the Weste.ru otlices—the Aui- 
hro.siaii, the (.lallican, tlu* IMozarahie,—as thi*y all show signs 
more or less ol e,oiine(‘,tiou with the East, so, in some way (»r 
other, hear marks of the ritual recou.struction lien; attributed to 
(fassiari. Probably the services brought into tins country hy 
.S. Augustine were a vaiiet.v of tlu; Uallicttii, for he had had inter¬ 
course Aviih Marseille and lan ins, was coiisecraied at Arles, and 
le.ft at liberty to select for lii.s infant communion all that might 
i edify iu the Uomau Uallican, or any other church. Certainly 
the old English ollii;es are independent of the Roman, and show 
I certain Eastern affinitie.s, which B. Augustine’s connection with 
j (laul will account for. Tims offices xvere in turn modified hy 
the exercise of the e]>i.sco])al ])ower in viuious dioceses, and the 
custom of each dioce.se was called an “ Use.” In this way grew 
up tlie Use.s of Sarum, York, Herijford, Lincoln, Bangor, &c., 
wliicli at the R(;fonnation were superseded by the existing 
offices of the Book of Common Prayer. For the various steps 
hy which these changes were brought about, soe Liturgy, E. C. 
vol. V. col. 309. 

The Roman (proper) offices, making up ‘ the Breviary,’ were 
revised hy Oregory v II., a.d. 1073. Modifications took place 
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under Gregory X., a.d. 1271-6; and a.d. 1278, Pope Nicliolas graphs; others from JgriKHirt, a tree in the same language, and 
III. sanctioned certain alterations which had been made hy others from Syi^^os {o<jmos\ the Greek for a furrow, the two lost 
Haymo, head of this Franciscan order, and which consisted in liaving i-eference to the, forms of the letters or marks themselves, 
curtailing the rsulins and Scripture lessons, and substituting Ih; this us it nia\', the name BHhluis or BMuimin, which was 
legends of saints. given to the, character of the alphabet by its original inventora, 

During the Pontificate of Paul III. (a.u. ir).‘14-49), Cardinal is no doubt derived from their fancied resemblance to trees or 
Quignon published (1536) a revision of the Breviary, which lie plants, after some one of which each of the letters is called, 
had made with the a]>prohation of Clement VII. He left out Tims the two first letters, B and L, are so denominated from the 
versicles and responds, and antiphons to tlie Psalms, and pi‘o- initials of hcUh^ hirch, and luU, mountain ash ; then follow F, 
videdthat the Psalms should he siiid once a week, and the Bihle from /funif abler; S, from «ti7, willow ; N, from nioUf or ntVi, 
read once a year, omitting the greater ])art of tlie legends of ash, and so on throughout the alphabet; hut it is fi-oni the two 
saints. In his second edition he restored the antiphons to the first «)f these only, vh.Jti'ith and iaw thai the alphabet derives 
Psalms, on the strong remonstrance of the doctors of the its name. The Itev. (.Charles Graves, in one of his able papers 
Sorboniie. This Breviary was superseded by IMus V. a.d. 15(58, ])ublished in the ‘ I’roc.t'edings of the Iloyjtl Irish Academy^ 
who, by a bull, abolished (^.uignon’s Bn-viarv and all other fvol. iii. ])p. 35(5-3(58), say.s that iillliough ‘Hlie letters of the 
Breviaries that could not show a jm’seription of 200 year.s. Tlie Bethliiisniu are called O tr.s, the name is applied in a speciM 
bull allowed no alteration in the services now :i]»]>ointed, and .signification to the vowels, as ludng tiees in the most proper 
imposed the newly arrangetl editions uiani all who were bound sen.se. The consonants are termed sido-trct;s; and the diph- 
to say the canonical hour.s. Sul)se(pient hulls regulated the thongs oirr-frn's. The continuous stem-line along w’hich the 
coiTectness of editions, and licensing of ])rinter.s, and Crhari VI IT. Ogham letter.s are ranged is tmaned the ridt/e : each short stroke, 
recast the hymns as they now stand according to the rule.s of ])erpendi( nlar or (ddioue to it, is called a /w/V/.” The whole 


metre and iiuantity. TJie Breiiary of Pius is the daily 
office of the llomaii Communion, and has bemi gradually .siiju r- 
sedingall other use-s. The Gullican uses .seem giving way to it; 
even the Ambrosian Bite at Milan Avas .superseded for a lime at 
least by the jiresent PojK', W'hen lie. sii.spended the Archbishop 
at the beginning of the Piednmntesi' troubles; and it. is doubt¬ 
ful wliether the Mozarabic oflices arc said even in Toledo. 

Besides these greater olfices then' were the “lliturs of the. 
Holy Spirit,” and of “The Holy Trinity and, on a higher 
footing of authority, “The Little (7lIictV’ oi* “Hours of the 
B. V. M.” This had been in use frum the mhldle of the. (511i 
century, when Pope Zachary ordered it to be said by certain 
monks in addition to tlu^ Ciiuonical Hours. It fell into disu.se, 
but was revived by Duiniaii, a.d. 105(5. The Council of (’hn-e- 
inont, A.D. 1096, made its nse ohligatory upon all <dergy, 
till the bull of Pius V. relen.sed the secuinr clergy from the 
obligation. It was muc.b used by devoid, laity, and Fiigli.sh 
versions of these hours, with other devotioTis, were in use iu 
English, under the name of ‘Tlie Prynier,’ in the Mth cen¬ 
tury. Tile Breviary was called iu Kngland “ Portilbrium.” 
The occasional oflices of the (diurch, r.</., Bajilism, Matrimony, 
Visitation of the Sick, Cliurching of Women, Extreme Hnetion, 
Burial, are contained in the. “Manuals,” or “ Uituals,” and iu 
their muiii outline are of great antiiiuity. 

The officc.s of which we have spuken, though still retained by 
the Cburcb, have long ceased in the Latin Church to be used by 
the people. Before tlie lleformation all clergy wmi* uiiihu- obli¬ 
gations to recite the canonical liours either jiuldic.ly or ])iivately; 
but there is little evidence of the iieople attending them Avbeii 
said ill public, though some wi-ite.rs think that in Kngland 
Matins, Lauds, and Prime Avero r<'comniend(Ml to the laity as a 
preparation for the Mass. The laity fulfilled their duty by 
attending Mass on Suiiday.s and Days of Obligation. In tlie 
churches of the Roiuau obediiuice. the clergy are still bound, 
to their observance; but with the excejitioii of the Sunday 
Vespers, these oflices are all but unknoAVU to the laity. The 
An^ican Prayer Book enjoins that “all priests and deacons are 
to say daily the Morning and Evening Prayer, either ])riA'ately 
or openly, not being Jet by sickness or some other urgent 
causeand in the (mlinary Church of England service the 
ancient ofiices in their inodifii*d fonu of “ ]\lorning and Evening 
Prayer,” occupy the prondneiit jilace, and are ino.st familiar to 
her laity. As congregational services in their ancient form, the 
“oflices” are nowhere to be found. (Bingham, Christian An¬ 
tiquities ; Freeman, J*riiir,ipks of IHvinr. SirriM ; Procter on Bo(d' 
of Gom/nmi Prayer; Maskell, Mon. Bit., &c.) , 

OGEE, or OGIVE, in architecture, a compound mouliliiig 
formed by the comhinatioii of a convex and a concave, or round 
and hollow, part. Iu Greek and Homan architecture the convex 
part is above the concave beloAV, and it is then technically 
termed a cyma recta, or cymatiwiu; but in Gothic architecture, 
in which ogee mouldings are of constant occurrence, the hollow 
is frequently at the top, the round part below, Avheii it Is known 
as a cyma reversa, [Mouldino.s, E. C. vol. iv. col. 814.] 

OGHAMS, certain marks or signs, for the most part vertical, 
hut occasional oblique, or cro.saiiig each other, formerly used by 
the Irish and some otlier Celtic nations, to represent letters. 
The origin of the woid has been much debated, some Avriters 
deriving it from Agama, the Sanskrit for unapproachable or 
mysterious, and so considering Oghams to have been crypto- 


al])hab(‘t is divided into lii e grou]).s, each cuntaiiiiiig five letters, 
and ea<*b group is naiiuid after its first letter. IMms, the B 
groui* i.s eomjMised of b, 1. f. s, n, ; the H group of h. d. t. c. q., 
and so on. i\Iost of tin*. Avriters on this subject have enter- 
t.lined diderent o])ininns as to the numher of the letters in the 
C)gliani alphabet, some maintaining that it consisted of only 
sixteen letters, others that it bad twenty-five, while others 
again held that i! originnlly comprised as many as eighty dif¬ 
ferent forms of letteis, and aci-onlingly several alphabets have 
been constructed on various systmn.s. Of these the most noted 
]u!iliaps are ibo.se of (Jeneral Vallaiieey, Me.s.sr8. Halliday, 
O'Brien, AVldtley Sloke.s, and Huigli ; and I)rs. O’Connor, 
Petrie, O’Donovan, and (f. Graves. TJie last two however are 
the lie.st antljorities iijxm the question, and it is their alphabet 
Avliii'h is given below. 
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fJrcat diversity of opinion has also prevailed as to the time at 
which the Ogham alphabet Avas firet used. Dr. Graves’s convic¬ 
tion is that it Avas framed by people ac( plain ted Avitli some of 
the later and more developed Runic aljiliabets; such, for in¬ 
stance, us that which Avas in vogue among the Anglo-Saxons, 
and he regards it not as a primitive alphabet, but as the work 
of some grammarian, grounding his helief on the fact that the 
letters are separated into voAveJs and consonants, and the 
armngement of the former in accoixlanco Avith that of the Irish 
grammarians into tAVo elasses, called re.'njiectively “the broad” 
and “the slender,” tlie liroml, which are a,o,'u, being placed 
first, and the .slender, i, la.st. He also adduces several other 
strong arguments in favour of his theories with regaixl to the 
whole question of Oghams iu several of his able papers, pub¬ 
lish^ in some of those works to which references will be given 
at the end of this article. 
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The dat(! of the first use of the Ogham chawicter has also been 
a subject of much disfiiite, some Irish nnti(|uarian8 regarding it 
as anterior to the Christian era, others attnbuting it to the first 
centnrv after Christ, while othem again hold that it cannot bu con- 
sideretl as being earlier than the first introduction of Christianity 
into Ireland, even if it be not still later than that. The best 
autliorities, however, seem to agree that no Ogham inscriptions 
are of a period prior to tlui introduction of Christianity (/. 
the 5th century after Christ), and this oianion is considemldy 
strengthened by the fai-t that so many of the monuments on 
which O^lmms exist have crosses upon them, while several of 
this description have heen found in Ireland in cemeteries and in 
the neighbourhood of monastic cells, oratories, and other decayed 
religious establislimeiits. Against this, however, it lias been 
urged that the crosses might have heen placed ujion tliein after 
the inscriptions were engraved, and as on many of the stones 
which have been discovered the Ogham iiisoriptidiis are repeated 
in Roman letters, the same arguments which are considered 
valid with regard to the crosses may also apjily to the Roman 
renderings, i c, the Roman rendering was not coeval with, hut 
added consiilerahly later than the original Ogham. 

Ill Ogham writing all the charaetei s are equiilistant,uiid written 
vertically from top to hottom, and in this latter particular they 
vary from Runes [Runeh, E. C. vol. vii. col. ai3] wliieli run hori- 
7ontally almost always from the left to the right. Insc.riptions 
are mostly read from left to right, heginning from the hottom 
and so on to the top, when they an^ carried oii over the angle.on 
to the other side. Oghams, altinaigh they occur most frequently 
on sepulchral stones, have also been found in books, and on 
metals, and bones ; and it has been staled that tbey M’ere oe.ca- 
Bionully in use as late as the reign of Charles 1., wlio is said to 
have employed tliem in a seen't coiTes])(nidenc{Mvith llu*, Earl 
of Glamorpn (see 'Royal Letters’ in llarleian MSS., 181H, 
1819). The. most miiiierous cxanijiles of Oghams occur in 
Ireland, hut some have l>eeu also discovered in England, Wales, 
Scotland, the Shetland Islands. In the Rritish ^Museum iluue 
are i\)ur Ogham Stones, one, from Fardel in Di'vonshirc;, and 
three from Aglish, Co. Cork, Ireland. In the. lilmiry of the 
Royal Irish Academy are several hundred woodcuts (»r Ogham 
stones. Engravings of some, that have been discoveretl in 
various localities of the countries inenlioiied above, tog<*tber 
with valuable papers on the wlude subject of Ogbaius will be 
found in the publications of many l<‘urned societ ies, such as the 
Areha^nhujut, tiie ArcImoUnjia Odhibreiniis, the Archnutloffia Allinim, 
the Iio\f<d Arch(volo(ju'(d Joiiriud, the. Journal of the. llritiHli. 
Arc1molo[fical Associution, the. Proem/iiuis of Ike Jioyal. Tridi. 
Academy^ the Vlster Journal of Archwolof/y, and tin; Kilkemiy 
Archrcoloyical TranmetiouH. And the reader may also with 
advantage consult Astle’s Oriyin and 7'/(M/rc.s-.s‘ of irritlny, 
Petrie’s JSssay on the. Round To ores of Ireland, .fohn Stuart’s 
Hculptmv.d Stones of Scotland, Thomas Innes’s CViV/rn/ Kssay on the 
A^icient Tnhahitants of Scotland, and Ware’s AnlUjuities of Ire¬ 
land; also the (hjham Monuments of Kilkenny, being a letter 
from Samuel Ferguson, Esq., Q.C., LL.T)., &c.; muMha Duuhe.l 
Ogham Inscriptions, by Richard Bolt Bra.sli, architect, M.R.I.A., 
both published in the Journal of the Royal Historical and 
Archojological Association of Ireland for October, 1872, vol. ii. 
fourth series, pp. 222-2i(u 

OHM, the stjindard measure of elect rical lesistance, as in a 
cable for example, as measured in Britisli Association units. It 
is sometimes written Ohm ad ; both terms being derived from 
the name of tlic discoverer of wdiat is called (thuds Lair, already 
given under ELECTHO-DYNAMit'S, E. C. vol. iii. col. 815, anil 
more fully under Qalvanto Battkuy, E. C. vol. iv. col. 2(53. 
[Units of Elkctricity, E. C. S.] 

OIL [Ori.s, Manufacture of, E. C. vol. vi. col. 241 
Dr. VohJ, ill 1871, ascertained the <iiiantity of oil obtainable 
from equal weights of dilferent kinds of seed. In five kinds the, 
per-centages W'ere. as follows : linseed, 27T 53 ; hemp seed, 25'875; 
poppy, 49*409 ; W'alnut, 5() ()6 ; almond, 52-416. Tlie oils ob¬ 
tained from these seeds varied in specific gravity, at 15® C-., from 
0-9347 (linseed oil) to 0-9180 (almond oil). A more extended 
investigation, and differing considerably in the results, has been 
made by Munch on thirteen kinds of oil 


Linseed . 

29-6 

Mustai-d 

31-8 

Hempseed 

35*5 

Croton 

43-4 

Poppy. 

40-4 

Castor . 

46-0 

Walnut . 

64-8 

Laurel 

31*8 

Sweet almond 

55-4 

Hazel nut 

59-4 

Bitter „ 
Cacao . 

52-0 

47*4 

Cotton seed 

18*4 


The district of Oneglia produces the finest kind of olive oil in 
Italy; the exports from that district alone, in 1868, amounted 
to 6,182,49() kilogrammes (121,822 cwt.), of which upwards of 
90 per cent.’was flipped to France, the ^-eat consumer of thi.s 
oil. The proces.s of refining olive oil is thus conducted in 
Oneglia : Rmr or five large shallow tin boxes are piled one on 
anotiier, each luiving a sheet of wadding placed on a perforated 
liottom ; tlie oil, poured into the uppermost box, soaks through 
all the w-addings and perforations, and comes out clear and 
colourless at the bottom. It is mostly sent to Nice to be bot¬ 
tled or flusked. 

Oil i.s obtained from eggs in Russia. The yolks of hens'eggs 
are carefully heated, and alloweil to settle, ■when a small quan¬ 
tity of oil will sejiarate. Tlie oil is used in medicines ; the beat 
kind is considered to he superior to olive oil for cookery ; while 
the inferor qualities arc made into Kazan soap and cosnieties for 
ladies’ usi*. The Avhite of the eggs is utilized, after separation 
from the, yolk, by spreading it nut in thin films oii plates, drying 
quickly, and breaking iiji into jiieces for sale us albumen. 

The av<;rage imjiort of oils in recent years is sufticieutly illus¬ 
trated by tlie quantities and values in 1872. The Board ol* Trade 
tables do not here discriminate! between the different kinds of 
li.sli oil, or those of seed oil:— 


Fish oil . 

. 18,48(5 tons 

.£852,745 

Palm oil 

. 995,006 cwts. 

1,78.5,229 

(locoa nut oil . 

. 432,435 „ 

819,691 

Olive oil 

. 23,990 tons 

1,191,829 

Secil oil . 

. . 19,933 „ 

788,419 

Tnr]icnUnc, oil of 

. 218,(506 cwls. 

468,2(50 


The oil-cake (chiefly linseed) imported in the same year was 
131,441 tons, value 1,154,417/. Thi* seed oil (chiefly linseed) 
exported in the same, year had a value of 1,541,050/. 

OIL FURNACE [Fuel, E. 0. S. e,nl. 1083]. 

OlLIiET, or OYLET [LooI'-it(ii,ks, E. (). S. eol. 1487]. 

OINOIjOOY {iitvos, wine, ami Xo 7 ov, a discourse,), lii wine¬ 
making eountri(‘s the eulture of the gra]>e, and the, preparation 
and ])r(>servation of wine, a.H matters of ]n'iniary im])ortance, 
have, always occupied a large amount of attrition on the part of 
scieiititie men, as w'(‘ll a.s (jf tin- jiraclical agriculturists and 
wine-grow’(!rs ; and (»f late yt-ars ellbrts have Ixicii made to 
rcMluee the, kiiowleilge, thus iU5(|iured into a systematic form, to 
which the name oinulogy (or o-nology, as it is usually written in 
l'’rune,<-), has been given. Oinulogy embraces the scientific cul¬ 
ture of the vine,—the choice of site and soil, and its modification 
or iiiiprovtiiueiil by meiuis of tillage, manure, &c., the selection 
and improvement of the grapes with a view to their wine-pro¬ 
ducing (jualities, ami the geniiral treatment of tin; phuit; the 
expression and j)re]>aration ol‘ the juice, and its suhseipient treat¬ 
ment. The suhji;et as a whole, or in its leading branches, has 
heen treated at length, among others, by the Ote. Odart Traite 
d.'(Kiiologie; Molir, Der IPeinstuck nnd de.r JKein; Dornfeld, 
Jter ratione.lle JFeinhau niul die Weiidimdlungshhre; Heckler, 
WHuhaxilchre; Balling, (Uirungscheniie.; Mulder’s Chemistry of 
lf\ur, translated by Dr. Bence Jones ; Guyot, Etudes des vignohh.^ 
dtt Erance; Hamm, Weinkartc von Kuropa; Lenoir, Traite d< 
Vinifleation, Slo,. 

OiRON FAIENCE [Henri Deux ware, E. C. S. col. 
1254]. 

OLEANDRINE [PsEUDOcrRARiNE, E. C. y.J. 

ONEIIIOMANCY (Greek oveiyo — fiavrtiu) divination by 
means of dreams. Thu explication of the occult meaning of 
dreams, or the art of foretelling the future by means of <[reaiiis, 
has been more or less sought after and esteemed from the ear- 
lit-st times, and in every jiart of the world. Instances of the 
attention given to the interpretation of dreams occur us early as 
tlie yoiitli of Joseph ((h-ii. xxxvii. .5—11), and the lioiioui-s paid 
to the interpreter arc strikingly illustrated in the results of 
Joseph’s interpretation of the dream of Pharoah (Gen. xli.). The 
sacred yet occult character attributed to di-edras is shown by 
many passages in the Old Testament, as in Daniel vii. 2, &c. ; 
and IS explicitly stated in Job xxxiii. 14, &c., “ for God speaketh 

once, yea twice.in a dream, in a vision of the night, when 

deep sleep falleth upon men, in slumberings upon the bed: 
then He openeth the ears of men and sealeth theiir instruction, 
that he may withdraw man from his purpose; ” and again 

i Numbers xii. C), “ If there be a prophet among you, I, the 
jord, will make myself known unto him in a vision, and I will 
speak unto him in a dream.” The prevalence of the belief in 
tne divine nature of dreams in the time of our Saviour is testi¬ 
fied by the appeal of Pilate's wife to her husband -Ivhen he was 
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sitting on the judgment seat (Matt, xxvii. V.)). The symbolic 
purpose of dreams is assumed as unc^uestiunable by Homer 
(II. ii. 1—41, &c.), and was genei*ally believeil throughout Greece 
wlien Artemidorus, instructed by the Daldian Apollo Mystes, 
wrote his famous treatise on the ‘ Interpretation of 01*^018/ 
*OtfupoKpiTiKd . The art was jjractised among the Romans, jmd 
was general during the Middle Ages. Its early ]tievalence in 
our own country is shown by numerous passjiges in Coclc- 
ayne’s ‘Lecchdoin in Early Englaiur (vol. iii.). At the present 
time dreams ai)pear to be reganled l)y most barbarous races alike 
in Asia, America, Africa, and Australia, as the result or medium 
of spiritual intervention. 

(Seatield, Literature of Dreams; Amyraldus, Dknne Dreams, 
translated by .1. Lowde, l(i7(); 'rylcr, ]*rmitive Culture, i. 101) ; 
Brand, Pop. Antitf. iii. (17, &c. ; Sir Tlnjmas Browne, IPorh, 
iv. 365—69 (ed. 1836) ; I)e Fo(‘, History and Reality of Appari¬ 
tions, chap. X.). 

ONOOERIN, ? (C'j,,l'), a crystalline substance 

contained together with ononiii fE. 0. vol. vi. col. 37J, in the 
root of ihoi Ononis spinosa. It is insoluble in water, only spa- 
ringly soluble in ether, butriadily ko in l)oiling alcohol. (Hlasi- 
wetz, Jour. Pr. Ghem. Ixv. 142). 

ONTOLOGY, Arf^os tS>v uvtuu, the science of things, beings, 
or entities, is sometimes, a little too loosely, used as co-exten- 
sive with metaphysics, of which it is more strictly regarded jia 
one of the principal divisions or de])artments-the other thn e, 
according to Kant, being Rational Physiology, Rational Cos¬ 
mology, and Rational Theology ; and the one other, according 
to Fender, being Ejnstemology, or tins Theory of Knowing. 
Ontology pr{)pcrly sets itsidf to answ^er, or to seek to answer, the 
questions, What is true being '/ What is that which has an abso¬ 
lute, independent, detached, and substantial cxistenct^ 1 What 
is the characUir of this (ixisteiice, and wdiut can be ]»redicat(*<l «>f 
it ? The object of ontological research is, therefore, being in 
the abstract or general, without restriction to any one si)ecieH of 
beings, or to any individual objects ; and it inevitably concerns 
itself about the supreme and infinite existence, whetiun’ this be 
rogaided as mind or matter, or again as a creator, civolver, T(*gn- 
lator, legislator, or moral governor. LI p to llie present moment, 
ill spite of tlie tentatives of ages of s])ec.iilaLion, Ontology is an 
nnrealised science ; and, indeed, has heeii, not without reas(»ii, 
declared, from the nature of things, to he an im]>ossible one. Of 
all thinking men who liave ])rofessed to solve what tlui 
general run of jdiilosopliers have considered as insoluble, the 
late Professor Ferrier is ])erhaps the one who has ]»roclainuHl his 
results with the greatest boldness and assiiiiK'd conclusiventiss (d‘ 
demonstration. The following aie tlie, last two out of elevmi 
propositions which he devotes to bis ]ir()of of ontology :— 
(a) “Absolute Existence is the synthesi.s of tlie subject and 
object—the union of the uiiiversai and the particular—the con¬ 
cretion of the Ego and non-Ego ; in other words, tiie only tine, 
and real, and independent Existences are minds-togethei'-willi- 
that-which-they-ajipreliend.” (//) “All absolute existences arc 
(umtingent ejccept one; in other words, there is One, hut only 
one Absolute Existence which is strictly verrssary; and that 
Existence is a supreme, and iiilinite, and everlasting Mind in 
synthesis with all things.” (Kant’s Krltik der reinen Vernunft; 
Dr. C. S. Henry’s EpiUnne of the Histmij of J*liilosn])liy; Furrier’s 
Institutes of Aletajihysic: the Theory of Knowiny and JJciny; and 
other sources.) 

ONYOHOMANCY (lf»'wxoh“^ nails, and /iocreia, divination) 
divination by the. spots on the, linger nails. Sir Thomas Rrow iie 
(‘Inquiry into Vulgar and Common Emirs,’ eba]i. xxiv.), neatly 
epitomizes the belief in this means of foretelling good Jind ill 
fortime once coniiiion among the learned, but now confined to 
the nursery and the most ignorant rustics : “ N«»r do we oliserve 
that there is much considerable in that doctrine, that sjiots iii 
the top of the nails do signify things jiast; in the middle, 
things 2iresent; and at the bottom, events to come. That while 
specks presage our felicity ; blue ones our misfortuiie.s That 
those in the nail of the thumb have significations of honour; 
those in the forefinger of riches ; and so resjiectively in other 
fingers (acconling to jilauetical relations, from whence they re¬ 
ceive their names), as Triensaus (‘De Inapectioiie Manus’) hath 
token up, and Picciolus well rejecteth.” (See also Brand, Po^k 
A ntiq., vol. iii. p. 18(1). 

OPALESCENCE OF THE ATMOSPHERE. [Dayliuht 
Actinic, Effects op, E. C. S. col. 7i)(i.] 

OPERAMETER [NuMiiERiNa Machines, E. C. S. vol. v. 

col. 906J. 

OPHITES, or OPHITiE, from the Greek a serpent, 


called also Serpentiiiians, were a sect of heretics who derived 
their name from a sjjpcial cultus which they paid to the 8 er]>ent 
who tempted Eve in Paradise. The worsfiii) tluis jiaid to the 
Serpent—and Iroui this circuiiistHiicu the Gnostic affinities of 
the Oidiites will be at once undiu-stood—was rendered to it as 
being a creal ure “ ihoroughly inst ructed in all knowledge,” the 
“father and author of all the sciences,’’ as being, in fact, either 
identical with Ulirist himself, or with the Ailon Sophia, Wisdom. 
The Ophites are said to have taken their rise amongst the Jews, 
mid hail emergeil into observation before the Christian era ; but 
it was in the 2 iid century that they attracted most attention, 
when they were, characterised by the attitude they adopted witli 
reference- to Glirislianitv, to which they either oiqiosed them¬ 
selves on the one hand, or which they travestieil, ill adopting it, 
on the. other. The.y distinguished between .lesiis, who was born 
of the Virgin, and the. (Mirist; the latter of whom, as has been 
stated, they sometimes identified with the Seipent, and held 
that lie had de.scended from heaven into Jesus, who it was, and 
not the L'lirist, who had previously re-oscended into heaven, that 
sutleied on the eiuss. In accordance with this theory they 
claimed to be (Vim/mn in a special and esoteric sense, as com¬ 
pared with the ordinary followers of Jesus. They kept and 
Ibstert'd a .scriient or a certain number of serpents as symbols of 
the great object of their woi’sbip, and paid to them an inferior 
kind of clevotion ; and the mo.st di.stinctive ^^art of their ritual 
consisted in calling one of these animals from its cage, so that 
it eame forth and twined itself around loaves of bread which 
had been jn-ejiared for this ceremony, and which were after- 
waiils broken and distributed amongst the assembled eomi>any, 
who thn.s celebrated what they ])rofanely called their Eucharist. 
Til other and more geiuual resjiects the system of the Ojihites 
was closely allied to that of Valeiitiuu.s, the most prominent and 
celebrated of the Pantheistic Gnostics, 

The Ophites were, still in existence in a.d. 6.30, when Jus¬ 
tinian enacted some laws against them ; and, indeed, ojiliiolatry, 
allhongli by them ineor]>orated into a more si>ecioua and (juasi- 
scieiititic system, was not con tilled to their times, to their prac¬ 
tices, or to their localilii*s. In various ages, and in nearly all 
])arts of the world, in which serjients liavc occurred—notably in 
(Jentral Asia, Babylonia, and India ; in Egypt, and amongst the 
negroes of Africa ; in Italy, Litliuania, aiifl other countries of 
EurojH*.; and on the. American continent, especially in Mexico— 
they have been the. objects of an adoration dictated by fear, 
wonder, or alfection ; and have been regarded as symbolical of 
wisdom, subtlety, health, or good fortune, as wcdl as of sove- 
reignty, ancestry, lile, immortality, moving jiower, or criiative or 
geueiativi* energy. 

OPHTJIAJjMGSGOPE (from o<pda\fios, the eye, and ffKoneu to 
see), an instrument lately introduced into o])litlia 1 mic practice for 
ascertaining the state of the deeper structures of the eye. Tlie 
jiutieiit is seated in a dark room, with an urgand gas, or mode¬ 
rator lain]), behind the sbonkler and close, to the side of the 
head ; so that the. light i.s on a level with the eye, and the face 
in the shade. The siirgi*oii, standing or sitting before the patient 
at a di.stance ol about eighteen inches, ajqilies to liis own eye 
the instrument, which consists of a mirror with central aiierture 
turned towards the eye of the jiatieiit, and looking through the 
aperture, or sight-hole, iliroots the rays of light rellected I’roin 
the luiiTur iqioii the iiatieiit’s I'ye. ’Ine surgeon then places a 
lens at the distance. ol‘ about an inch from the eye, and by 
slight backward and forward movements of the head and specu¬ 
lum catches the true focal di.stance. The image of the fundus 
of the eye then a])]iear.s in a glow of red, with the several parts 
well defined. The natural appearances having been tirst care¬ 
fully studied and de])icted, and also the several departure.^ from 
health, these utlbrd standanls of comparison and refei’ence ap- 
2 >licable to all case.s of disea.se. 

OPINIO AOH) [IsoriNio Acid, E. 0. S. col. 1387|. 

OPISTHOTONOS (from omaOev, backwanls, and retyu, to 
bend), a rigid bending back of the body. [Tetanus, E. C. 
vol. viii. col. 109, and EwruosTHOTONO.^^, E. 0. S. col. 878.J 

OPIUM, ALKALOIDS OF. Besides the seven forinerly 
described [E. 0. vol. vi. col. 61j, several other bases have recently 
heen obtained by Hesse from the aqueous extract of opium, 
namely:— 

Codamine C 10 H 23 NO 3 

Lunthopiiio OgjHjjNO* 

Laiidanine 0.,;Hg.,N03 GJi hHU 

Laudaiiosine 0^,H,^^NO,, 

Mccoiiidine CgiHgjNO^ G^^H^NO,,, 

Hyilrocotarnine C^aH, gN O 3 
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Cryptopine 

Protopmo 



CJI,,N() 


10 

10 


(Hesse, Ann. 01m\. Vluirm. cUii. 47; and Dent. Cherii. Gee. Her. 
IV. 693). 

OPIUM TRADE fE, 0. vol. vi. col. S.'j]. The followinfj 
were the values of the exports of opium from India in alter¬ 
nate years from 1863 to 1869 


1863 

1*12,494,128 

1865 

9,911,804 

1867 

10,431,703 

1860 

10,695,654 


The variations in value arise rather from fluctu.atioiis in croj) 
than in demand. Most of the opium "oes to China. Only n 
small proportion reaches England ; what. littli* is r on.'^uined in 
the Unfted Kingdom comes chiefly fi-om Asiatic 'J'urkey and 


OPOSTN, an alhuniinous suh-stiuice contained along with syn- 
tonin in the juice of muscular ti.s,sue. (('ommaille, .four. Phunu. 
[4] iv. 108.)' 

ORCIN, C,H„0,= (yI 3 (CH,) This comi.ound. 

which has the constitution of a diat omic ])henol,maY he T(‘garded 
as toluol, in wliich two of hydiejgcn are rv])lac(?»l hy hydroxyl. 
It is most conveiiiciiitly prepared T»y hoiling lec.inoric. or orsel- 
linic acid with milk ol lime. On jiassing carhonic acid through 
the filtered litmor to remove the e.vcess of lime and evaporating 
tlie solution, llie groin is ohiaiiu'd in the crystalline state, and 
may he purified hy recrystalli/ation ami distillation in rucuo. 
Erythric acid and iiicroerythriii likewise* yield oi-cin when treated 
with calcic hydrate, hut erythrite i.s produced at the same time. 
Orcin has also heeti synthetically nre,]>ared hy tin* action of 
fused potassio hydrate, on i)otas.sic, a <hloro-cresyisul|*hile. 1’his 
acid is ohtaine.d on heating chlondoluol to lob lor .some hours 
with concentrated sulpliuric acid. Pure <trcin cry-slallizes from 
its aqueous solution in (*oh)urh*KS, si.\ sided, moiioelinic. prism.s, 
which are readily soluhle in alcohol, eflici*, and hot waicr. By 
treatment with hixmiiiie, with pota-ssic a chhuate and hydrochloric 
acid, and with iodiiu* and pluiiibic oxide, nuiiu'rmis Immiim*, 
chlorine, and iodine derivatives of orcin have Ixe.n ohtained. 
Triiiiiro-orcin Cyi6(N().J.,()„ (h',47/,| (A'^t,);/^.,) is prepared hy di.s- 
solving orcin in nitric acid kept at a temperature of—lo', add¬ 
ing the solution slowly to concentrated suljihuvic acid, uml alter 
allowing the mixture to stand a few minutes, jiouring it into a 
large (quantity of water. When juin;, it crystalli/,»*s in large 
yellow needles, which are eiwily soluhle. in ideohol and in liot 
water. It forms numerous conqumnds with metals, and hy the 
action of reducing agents yields amido and imulo compounds. 

The following is a list of the iiriiieijial orcin derivativ(*.s :— 


Monohromorein . 
Tvihromoreiii 
Peiitahromurcin . 
Tnchlororcin 
Pentachlororcin . 
Pentachlororciii } 
hypochloiile j 
Moniodorcin 
Teriodori'in . 
Trinitro-oT(!iii 
Triamido-or<‘in 
Amido diimido- / 
orcin ) 

Diacotylorcin 
Dihenzoyloiciii 
Methylovcin . 
Ethyiurcin . 


(IjlljBrO.^ 
C,TI.,Br.,< ).j 
C7H.,Br,0., 


(J,H,1()., 

(VIIJ.O, 

(VJ,(N0.J,0, 

(’,H,(NH.,) (Nn),0, 

cvn„(o,irA), 

C,!!,((!,11,0,)., 




(Steidiouse, ‘ Jour. Cliern. Soc.’ xx. 223 ; ‘ Pnu*. Roy. Soc.’ xix- 
410, XX. 72, xxi. 122. l)i* Lnync.s, ‘ Ann. Ohim. Phys,’[4] vi. 
181; ‘ Z(*it.s. Cheni.* iv. 700. U(? Luvnes .'ind Jjione't,‘Uompt. 

Rend.’Ixv. 213.) 

Rkroiicin, OjIIa08=C„ll4ll(>j.(0,,7/,/>,),is a diliyilroxylderiva¬ 
tive of heii/.ol, in which the hydroxyl, Ho, occupies the po.sitions 
1.4. It was originally ohtained hy the action of potassic hydrate 
on galbaiuuu, hut is more conveniently prepan*d hy fusing to¬ 
gether potaasn*. hydrate and moiiochloroheuzolsulphate, dissolving 
the jmxluct in water, acidulating, and e.xtracting the resorcin i)y 
agitating the solution with ether. It may be obtained, hy a 
similar process, from puraioclphenol, iiotas-sie i»arai)henol.<nlj)hate 
or hromoheuzolsulidiate. It crystfillizes in jirisms, w'hich melt 
at 99", and boil at 27F. It is readily soluble in water, alcohol, 


1 or ether, and, like orcin, yields bromine and chlorine substitution 

exxx. 354. Kdmer, ‘Bull. Soc. Climn [2j vii. 261. Glutz,do., 
viii. 361. Hlusiwetz and Grabow'ski, ‘Ann. Chem. Phann.’ 
cxxxix. 99. Oiipenhcdm and Vogt, ‘ Jahresbericlit,’ 1868, ]>. 
46.5. Schreder ‘Dent. Chein. Ges. Ber.’ iv. 16 j Wesekky do. 
iv. 613, ami ‘Ann. Chem. Phann.’ cxli. 1.) 

Betaokcin, C„H,oO, (Cj,//„A). Comparatively little is 
known of this suhstance*. Stenhoiisc first obtained it by tho 
de.striictive distillation of the chidonlc acid from Cladonia rungi- 
ferina, and it has since he(*n prepared from ^erythric acid, and 
hy fusing Natal aloes with potassic liy’^drate. It forms large 
shining crystals belonging to the diim*tric system, which are 
much Ic.ss soluble in water than those of orcin, hut readily soluble 
in alcoliol or ellier. (Steiihouse, Ann. Cfmn. Pharm. Ixviii. 104, 
and cxlv. .58 ; hamj)arU*r, do., exxxiv. 243.) 

ORDER, in classic architecture, the column witli its entabla¬ 
ture. The. three Greek oT’dera .are tin* Doric, the louic, and the 
Gorinihiaii. Homan architecture is usually said to have five 
orders, hut the two additional orders, the Tuscan ami the Com- 
])osite, are merely modifications of the Grccuiii Doric and Coriii- 
ihiiin jCoiirMN, E. 0. vol. iii. col. 44, and see the engraving 
the orders, col. 47 ; Grecian Arcuiteciture, E. C. vol. iv. co 
.527 ; Roman ARCiiiTEc.TnRE, E. (). vol. vii. col. 143]. 

ORDINARIES fHi<:uAi,])UV, K. 0.] 

ORE OltUSTIING. The crusliing of Ihe ores of copper, tin, 
I've., is described under the names of the i)rinci]jal metals, and 
in Minin<j [E, C. vol. v. C(»l. 387j. it remains here to notice 
tlie juieumatic ore-stamping machine recently introdueinl in 
('(unwall. The (»ld stamp head, worki*d by a cam, gives fifty 
lo sixty blows ]>er minute; while, the mtw ap])aratus, worketl 
by air ]iressuiv, gives 180 Idows ]>er head ])er minute; ami us 
very much more or<‘ can be o)»*rat,i*(l on at one time, tlie work 
done is fen times as gn*id, as by the old stam^iers, with about 
the same (|uan1ity of fuel to (h*veio])e moving power. It is now 
found ]uofitabh* to crush and smelt ore which would liave been 
thrown aside umh*r Hie old system. The ajijiaratus can easily 
he lakeii to jiieces, and conveyed to any ]iart of a mine. A 
two-]iea<l a])]>uratus is eonslrucicd for ]m)H])ecting purposes, ami 
can be worked b}*^ horse or bullock ]>owev, the whole being 
nuuU* sulliciently jiorLable for lo.ading on a bullock dray; 
when re<|uire<l for jKTiimm'iit use, it may readily be lilted with 
a ]‘ulh‘y, and sU'iuu or v'liter ])ower applied by means of a band. 
Messrs. tlurv(*y, of Huyle, liave sent out sevcsral of these us(*ful 
macliines (on llushaml’s i)atenl) t«» the gold mines of Aus¬ 
tralia. 

OKEGSELTN, H.,), substance isomeric, with 

beimtic acid, formed, together with angelic acid, hy the. action of 
alcoholic ])otasli on ]ieucedaiiin. It crystalliz(fs in silky needles, 
which are <uily slightly soluble in cold Ava1t*r, but very soluble 
ill alcohol, ami in ether. (W.igner, .Tour. /V. (Jheni. Ixxii, 27f).) 

OHGAN [E. (’. vol. vi. col. 91]. Besides the inventions meii- 
tiom*d in the former article, for a])plying pneumatic action to 
large l•,hm•ch organs, various otht*rs have been introduced, all 
seeking to bring small bodies of comni’essod air lo bear upon the 
mechanism betw(*.en the keys ami tlie pipes, in order to lessen 
the labour undergone by the organist. 

A succ.essliil novelty in the mode of working tln^ bellows is 
Joy’s patent Hydraulic Engine, now adapted to the organs of 
•several cluirches in Le(*ds, tlie Leeds Town Hull, the Manclies- 
ter Ere*e-Trnd(! Hall, the Teinnle Church in London, St. Paiirs 
Cathedral, ami many other yilace.s. In these engines a piston 
moves 11 ]) .and down in a vertical cylinder, according as water is 
admitted above or below it ; and thesi* movements'cause air to 
be compressed into the wind-chest. There is on ingenious self- 
Hcting luecliunism, wliereby the })Uinp works when the wind- 
chcsl is empty or iicuiiy empty, and stops when it is full, thus 
rendering the organist indejieiident of the organ-blower. The 
ju’essure of water, to J’orcc* it into the cylinder, is in some cases 
ohtained hy having a cistern at the top of the church or build¬ 
ing ; hut where, as at Leeds, there is a high-pressure service t)f 
water throughout the town, nothing more is necessary than a 
ta]) in a pipe connecting with the mains. 'Whether the pressure 
is 12 11). or UK) Ih. ])er square inch, the engine can adapt it to 
the wants of the pump. The engine may he down in a cellar, 
distant alike from the organ and the water-head. In some casc.^ 
the water i.s saved afti'r use hy flowing into u cistern ; in others 
it is wasted and entails a small charge for water-rate. One of 
these engines has been used for seven years without cleaning or 
disanungemeut. 
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What is known us the Electric Organ is not n moile of pro¬ 
ducing sotinde hy electric agency, bnt an electric coinniunication 
of action from the keys to the pip Mr. Barker, inventor of 
the pneumatic lever, seeking how to lessen the excessive com¬ 
plexity of large and powerful organs, and observing the value 
of the electro-magnet in telegraphy, patented, in 18d3, a con¬ 
trivance for traiislcrring some of the work from mechanism to 
electro-inngnetism. Gradually Mr. Barker huilt organs on his 
new plan for St. Augustine’s church, Paris ; the church of St. 
Fram^ois de Xavier, Paris ; churches at Salmi, Mont rouge, and 
other places in France. Meanwhile the siihject was not lost 
sight of in England. So far back as IHol, J)r. Ganntlett eon- 
ceived the idea of playing all the organs at the Gr^’stal Palaee, 
ill Hyde Park, at one key-hoard, hy I'lec.tric cables f»f coininu- 
iiicatiou ; and ho afterwards suggested a similar arrangement for 
the Crystal Palace, at Sydenham ; hut his views wen*, not ac¬ 
cepted. J)r. Gaiintlett ])ateiited Jiis seh<*me. in and .Mr. 

Goundry another in lsn3 ; neither one ha,s, we believe, hem 
jjractically adopled. In IStiT, Mr. Barker extended his patent 
to England ; a id an arranginneiit was made for wtnking it in 
this countiy by Mc.ssrs. BryceS(Hi, organ-hnilders of Lomlon, 
Since that date, patented improvements have In-en introdncod 
in various parts, and the mee.tric organ e-itablislu-il itself in 
England. The first constructed was used at the Drury bane 
Italian Opera in iSdT ; and then at the. I’olylechnic Institu¬ 
tion. The next was played at the Gloucester Musical I'Vstival 
in 18(50, and tlieii traiisierred to (!liri.''t Church, (’amherw< Il. 
Others have been set up at St. Michaers Church, Cornliill, 
St. George’s Chimih, Tufuell I’ark, mid elsewhere*. 

The two main objects in view are these ; to racilitate the 
dnying ; and to eiiahle the oigaiiist to sit at a console or key- 
toard far distant from tin*, organ itself. In the opera organ, tlu; 
keyboard was in the orchestra, ami the organ 50 feet away on 
one side of the stage,; the Camberwi'll organ, ])lac.ed above the 
vestry in a chamber on the south side of the chaiic(3l, is playe<l 
l>y the organist sitting among tin* stalls on the west side; :it 
(*oi’nliill the organ and tin* organist fact* each other, on opposite 
sides of the choir; at 'rufnell Park, tin* organ is over the we^^l 
door, and the organist in tlie chancel. In these and similar | 
instances an electric cable extends from the keyboard to the 
organ, generally ]tassing under the ]iave-ment of tin* church. 
Pneumatic and (de.ctric actions an* cimihiiied in mi extn*m(*ly 
comidieivte.d apparatus, for c.ommuiiicatiiig the impulse from tin* i 
key to the l»ipe. The armature of mi electro-magnet is so 
cojuiected with a disc-valve, that when a current of elec¬ 
tricity ])aHses through the magnet, tin* armature opens the disi - 
valve, and admits a rush of iomjires.spil air to aet ii]»on the 
pallets. These actions are stojipe.d when the current eease.s 
lor all instant. Insulated copjier wires, which may (trniay not 
he all groujied logetln*r in one cahh*, extend from the ki'ys to 
the pipes, or at least from mechunisin near tlie one to meeha- 
nism near the other. So far as theory is conc(*nie«l, these wires 
might he uiiles in length, the organist ]daying in one town and 
the organ being situaie(l in another; but in ]»ractice the ilis- 
taiice has not hitherto exceedeil tliat of two localities in the 
same building. The console, or stand at which the. organist sits 
containa the keyboard, the working levers ln-neath the. several 
keys, and little cells of mercury into whicli c(jp|)er ]»oints con¬ 
nected with these levers dip ; together with a multiplicity of 
couplers, copper springs, draw knobs, small copper ]»lates, elec¬ 
tric magnets, pallets, &c.; insomuch that the coii.soh* Inicomcs a 
kind of box filled with mechanism reniarkahle for its (•.onij»Ie.\ity. 
A self-acting ap])aratus lifts the copi>eri)oints out of the mercury 
when the organ is not playing, to prevent waste. The battery 
is not placed within the eoiisole, but in any convenient jmsition 
elsewhere. A galvanometer within the, cousole shows whether 
the battery and the electni-magiieta are acting ]U{)])eriy. At 
St. Micliael’s organ, Gornhill, there an*. ;{:h) insulated electric 
wires, clustered into a cable 1[ inches diameter, and carri(*d 
under the tesselateil floor of the chancel. Where, the keyboard 
is close to the organ, tlie electric action does not at present seem 
likely to supersede the ordinary action. (See full flescriptioii 
and diagrams, in the ‘Journal of the So(;iety of Art.s’ f(»r IHTO.) 

In the second edition of Messrs. Rinihault and Hopkins’s 
elaborate Treatise on ilic Organ, nearly every important iiiveii- 
tiou down to 1869 is described, with iiiimerous wood-cut. illus¬ 
trations ; wo cannot do better, therefore, than refer the reader to 
that authoritative work. It contains, moreover, tecliiiifal de¬ 
scriptions of forty-eight large organs in London, seventy-six in 
vanona parts of England and AVales, seventy-two in Scotland 
and Ireland, and 163 in foreign countries. The great organ, 


built for the Royal Albert Hall was not finished until after the 
volume was pvibliahed. This organ is the largest ever con¬ 
structed. It was built by Messrs. Willis, imdoi* me supervision 
of Sir Michael Oo.sta and Air. Bowley. The organ itself is 70 
feet high, (56 feet wide, and 40 feet dee]); but the height of the 
frontage i.s inciea.sed to 90 feet by an oak screen hiding the 
massive masonry structure on which the organ (weighing 106 
tons) rests. Tlien^ are five rows of keys for the choir, great, 
swell, solo, and pi*dal organs ; the tones are diversified in cha¬ 
racter by 1.38 stoits. The pipes arc nearly 10,000 in number, 
having an aggregtd,e length of nine mile.s; the smallest is only 
an eighth of an inch iu diameter, and leas than two inches 
long. The range of tonca exceeds nine octaves, distributed in 
various xvays among the keys of the five claviers. Thu liellows 
are inflated hy steam iiower, by t wo engines on Penn’s con¬ 
struction, There is no outer cast* ; the pi])C 8 , made of an alloy 
of till and lea<l, arc* groujied in symmetrical clusters ; and those 
which are visible are highly polished. Pneumatic valves, and 
novel arraugements of various kinds, have been introduced, to 
render the act of iilaying less laborious than it haa hitherto 
beim in organs of large dimensions and great power. The cost 
AViis little less than ID,000/. 

GRG ANOMETALLIG GOMPOUNDS. Many of the moat 
im]H)rtjml of tlic.se compounds h.-ive been already described 
[E. (\ vol. vi. col. 125)], .so that it, is only necessary to notice here 
tliost* which have )u*(‘ii nwre recently dist'ovi*red. 

MKiicuuie N.vru'riHDK, ngG,jf,*:-IIg(l.',„H-), 
is readily formed by the act ion of sodium amalgam oti mono- 
bromo-iiaphllialeiH*. It eryslalli/es in mieroscojiie rhombic 
])ri.siiis, which an* inudorons, and melt at 24lG, It is insoluble iu 
water, only slightly soluble in boiling alcohol, but somewhat 
nion* so in hot benzol. Tt niiiles directly with iiKliiie, I’omiing 
naphthoiuereuric diiodide ((^,, 117 ).^ Hgl^. 

Mioiuuuic PjiK.vviJi.K, llgG,gi,„«=llg((;HA (/fi/aC' 
Pri*pan*d l>y heating iiiuiiobromhenzol dissolveil in coal-tar 
najihlha with sodium amalgnin. It crystallizes in long silky 
needles, ivliieli are in.soliihh* in water, slightly soluble in alcohol, 
and reailily in benzol or earboiiic. disulphide. It melts at 120 °, 
and lioils at 300', being, at Ihesanu* lime, d(’e()inpo.se<l. 

Mkiutrk' Toi.yi.idk, llgG,,lT,, =» IJg(GJIy) 

Prepan-d like the pln-nyliile )\v tin* action of sodium amalgam 
on bromotiduol. It crystallizes in colourless rhombic ])laies, 
which melt at 226 ', and closely resemble the ])henylide in their 
])repeliie.s. 

Pni;.Miuc TiiLY-MYiiinK, PbG, Pl.Amj A 

yellowi.sli oily laiuid obtained on distilling an alloy of lead and 
Sodium with aiiiylie, iodide. Like most othi'r organonietallic 
bodi<*.s, it. combines with halogens and with oxygen. 

Pi.uAfiuc TRLMKTiirDK, PbG 3 n„=PbMcj Uiikiiowu 

in the free stab*, but its salts are obtained jjy the action of acids 
on plumbic tetraiii<*tliide, nielhylic hydridi*. being shniiltaneously 
evolved. The chloride, ]ne.pare<l by dissolving the. teti'aniet)u<lo 
in warm hydrochloric acid, separat(*s on cooling in long eobnir- 
less needles. 

Pi.DAirm: Tktrxmktutdk, Pb(J,llj.^=^Pl)]Myj (/V)/V 7/„), pro- 
<luc.ed by h(*ating met hylic iodide* witli an alloy of lend and 
sodium, or, lietler, by tlie action of zineie. inethide on jdumbic 
chloride. It is a coiourh*.ss, mobile liijnid, in.soluble in ivuter, 
bnt .sedulde in alcolnd or ether. It boils at 1(50but is decoin- 
jvoseel at. a higher teinpevalure. 

OIM ENTAI’J OX, in ei ( lesia,stical nrcliitectnre, the arrangement 
of aehureh l»y which tlie cliaucel i.s directed towards the east. The 
cu.stom of ltui!diiigt(*ni|ile.s easland west was that Ufliially, though 
not invariably, followed in Greece, and Rome. Derived pro¬ 
bably from tile latter country, tbe practice was adoiitcd at a 
very early flate of building (.Christian chiirehes cast and west, 
aiut placing the altar at tin*, east end : and this arrangement 
wa.s eomiueiided or npjnoveil by various ])ojie.s and councils, 
though never made a law of tlie Clinrcli. Probably it was 
clo.sely connected with the custom of the early Christians of 
turning townnls the e.u.st when offering juililie. prayer; bnt 
whether one custom originat,i*il tin* other or both were derived 
from a common source is unknown. 1 ’he e.xlent to which this 
eiwtom has been followed 1 ms dilfered in dilferent countries; 
but it has so generally prevailed in northern countries that the 
exceptions have been noted as remarkabli*. lu the churches of 
the Jesuits, however, the altar is almost invariably placed at 
the west, instead of the cast, end. In many of the churches of 
France and Gerinaiiy, a.s well as iu English churches, a slight 
divergence firim the true east, and west is observable, and tliis 
has given rise to much discussion as to its pur])ose. A favorite 
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opinion has been that the eastern end, instead of being directod 
towards the true (Jiist, was <lirected towards the jdace wliere the 
sun rose on the morning of the dedication of the church; 
but this has i^een found not to accord with ascertained facts. 
But besides this slight divergence from the true east and west 
in tlie body of the church, there occurs in many churches a 
partial deflection of the chancel from the main line of the build¬ 
ing. This deflection has been assumed to be symbolical of the 
drooping of the Saviour’s bead when dying. I)e Cauniont 
(‘Arwiitectiiro Ileligieuse,’ p. 454) says, “ On croit g6neralem(;nt 
quo Ics archit(;ct(;a (jui donnaient aux egUses la forme de la 
croix voulaient par cette deviation <!(’, cluciir icprcsenter I’in- 
flexion de la tete du Christ dii cote droit, au nionieiit oi'i il 
expira; j’ai remar<(ii6 cette iiK-linaison duns ))las de cent edifices 
du XIII** et XIV' siecle.” lint whilst, ns here indicateil, 
the deviation of the choir in French churches is g(*nerally to the 
north, in English churches it is more coinmouly to the. south, 
and St. Charles Borroiueo, whilst directing that the. chancel 
shall he turncid to the, cjist, says if tlien^ he any deviation it 
must he lu wan Is the south. AVliilst, however, symladism has 
been gcnorally ndo])led as the explanation of this jKjeuliurit.y by 
ccclesiologists, andiitects have been eontciit, like M. Viollet-le- 
Duc, to look lor an elucidation of the ]>eculiarity to construc¬ 
tional causes. (Bingham, Orii/inrH Kcdcauistiav ; De Cuuinont, 
ArchUectvrf. IlelhiimM ; ViolIet-le-Due, />^V^ nda. th rArrhUixt. 
Franpaisc ; Arr/oro/or/w, vol. xxxvii.; Wakiott, Sxnrd AreluvnhKifi, 
and Church and Conventual Arrangement ; liCiioir, Arrhitrclure 
Monaittique : Bloxliam, of (tothic Fee. .Arch., &e.) 

OlUFLAM^ME (JiANMUt, E. V. vol. i. col. 85)1 f. 

ORSEIJJNIC ACID, (CMt,). Tln\ arid is (d)- 

tained—1. By boiling leeanoric or oj\sellic acid with water. 
2. Together with ]ucroerytlirin, by boiling erytliric arid with 
calcic or baric hydrate. ;i. Fnnu evi riiir arid, simnllamously 
with everninie. acid, on boiling it with a sedution of baric hydrate. 
It formseoloilrlOSS, prismatit; crystals, soluble in w.-.ler, alcohol, 
autl ether, which, by boiling with water, are resoIvc<l inio orcin 


and carhonie anhydride. 
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fLlCHRNS, heennorie Acitl, Onodlie Acid, E. vol. v. e(d. 2.V>.] 

OIlBELLlNKi ETHEBS. These coiupontids are. i)re]»ared 
by boiling the corresponding alcohols with leeanoric or erytliric 
acids. Melhijlic, omcllinciiCjC^] ,„( I,Met.),, 

crystalhV-cs in colourless silky needles. FthijHr orsillinotr^ 
CjoHi,^ 04 =CrtH 7 EtO, {CJlftt, b',„//,<),) in snow-white thin 
laminiu or needles, almost jnsoluhle in cold water, very soluhle 
in alcolnd or ether. 

OllTHOCAKBONATE OF ETHYL, C„H2o<>.. = 

(C'aCC’’^//„)/)„). An oily liquid boiling at 1.58^, formed by the 
action of soclic ethylate on ehloropicrin. 

C(NO,)Cn, + J I = ('(C.igA + 3NaCI + N»NO, 

ehloropicrin. Sodic etiiylatc. Ltiiylic Sodic .So<Jic 

ortlioc.irlioiiatc, chloride. nitrile. 

(r,JVo.c'4 + ■i(A'«o,cy/.a) = -man + 

(Bassett, >Tonr» Ghem. Hoc. xvii, 15)8.) 

().RTHOPN(KA (from ipdov, straight, and Trrew, to breathe), 
that degree of ditliculty in hveathing which cnni]iels a patient 
to raise the shoulders and straighten the chest, so as to obtain a 
rigid fulcrum rroiii which the muscles may act U])Oii tin*, ribs. 

OX, DLSEASKS of. The natural history of the ox is no¬ 
ticed under Bovid.k, F. (5. Nat. Hi.^t. Div. V(d. i. eol. GBl; and 
recent improvements in stock management, under (Jatti.k 
Management, E. C. »S. col.,455. In this place the tliseases of 
the ox, their prevention and cure, will he t reated. 

The brain of the ox, as (tompared with tluil of the horse, is 
small ; ncrvou.9 energy is weak, and soon e.\haustcd, and not 
easily recruited by rest. The chest of the ox is snuilh'r than 
that of the horse, ami the lungs arc more liable to he allected by 
distension of the stomach. The reverse is the case with the 
ahdoniinal viscera. The pulse of the ox i.s (luicker than that of 
the horse, ranging from 50 to (>0 in a state of health, whilst that 
f>f the farm-horse is from 34 to 3(5, and of the thorough-hred 
from 40 to 42. The vcnoiis system of the ox is more laigely 


developed than that of the horse; the arterial system less, with 
the exception of tlie arteries arisinc immecliately from the 
heart. The locomotive movements of the ox are slow; so that 
its natural characteristic is that of a milk and flesh producing 
animal. These distinctive peculiarities mpiire to he home in 
mind lM>tli in the 2 )revention and cure of disease. 

The ]>ulsatif»n 3 of tlu? heart may he felt hchmd the left elbow; 
those of the snhmaxillary artesry under the angle of the lower 
jaw. and of the teni 2 )oral artery between the eye and ear. In 
feeling the pulse care must he. taken not to disquiet the animal, 
as tile slightest agitation will increase the number of pulsations 
per minute, and thus indicate had health. When the pulse, 
rises above the natural standard, it indicates an ahnorm.il 
state. It is naturally (piicker in milch cows than in oxen, the. 
funner muging from 50 to (10, the hitter from 50 to 55. But 
towartls ])arturitioii the pulse of the cow rises considerably 
above (50; when 80 to 00 danger may he aiiprehended ; whilst 
100 will soon exli.au.'^t the action of tlu; heart and cause death. 

The varieties of pulse, as “ full,” “ strong,” “ weak,” “ soft,” 
“hard,” “iiiterjiiittent,” I'tc., are not so easily felt in the ox, 
in the horR»‘; hut observation and experience enable the farmer 
to dcleriniiie them, and thus to distinguish one malady from 
another. A full pulse may indicate an excess of blood; u hard 
pulse, inllainmatiou ; ■ a weak hut (piick pulse, fever. This 
variety of ]>ulse also indicates the fatal termination of infiam- 
inalion. An inlermitteiit pulse is also dangerous, unless 2 )ro- 
diic.ed in a ca^e of hard quick pulse by mi'dicine, as digitalin, 
&.C., when tlie Rym]>tonis may he favonrjihh*. But whatever 
imiy he, (h<‘ variety of pulse, the imuueiit it imlicjites dangerous 
syiiqitoiiis tlu* farmei’ slioiild send for his AU'terinarv surgeon, 
who, if culled in time, may he able to cope with tlie disease and 
jirevent contagion, if such be its e.lniracti'r. 

In older to pn-veiil disease it is neee.ssary lh.it the natural 
requirements ol tlu* ox iis to food and climate, be attended to. 
'riiUB, if we take the dilhu’i'iit breeds of cattle in the British 
isles, they will furnish iiistrnctive data as to how health is 
alh*e.t.ed hv diveraitv of climate and produce ; and if ^ve farther 
keei» ill view the fact that our iuiju'uved hree.ds of Sliort-lionis, 
Herefords, and Devons are lieiiig successfully introduced, not 
<mly into the, iliirerent climates of Britain, hut also into those 
of evi'i’v quarter of the globe, it will be seen that Art has as 
iniieli, if not more, to do with health and naturalization than 
Nature. The iimiu*!* must tlu'refore ])rovide for Ids cattle, ns he 
])rovi<les for himself, according to tlie ^leculiar re.(|uire,nieiits of 
the climate, in which he. resides. In the northern counties 
summer has to luovide fur winter not only in food, hut also in 
shelter from the weather. And as land is hrokon up from 
natural ]>asturage, and cultivated uud(*rii system of erojiping, the 
treatment of cattle luu'.ornes more anil more artiliciul. The same 
may he slid of shelter from the weather ; for although from five 
months in the north, to seven months in the south, are favour¬ 
able. for jiasluriug, yet the mid-day huh of two summer mouths 
ill the north, and four in the south, are incoiiipatihle with the 
health of the ox—apart from the. injury he receives from flies, 
v'tc. The effects of the exlreiiios of heat and cold upon the 
nervous .sy.steiii in tlie peculiar climate of this countr}’', arc very 
injurious to health, owing to the raiiidity w’itli which the 
iien iui.s .systi'm of the ox becomes cxh.austed by over-exertion ; 
and the length of time Ids ju'oslrated nerves reiiuire to regain 
their iioriiiai tone. 

Again there are diseases due to animal, vegetable, and mineral 
pui.suns of which little is yet known beyond the eflect pro¬ 
duced. 'J’wo exanqile.s will sidliee for illustration. (1.) Thus 
Dr. Livingstone (]), 81-82), in his travels in Africa, found a 
ilistriet where the ox could not he ke])t from the deadly effects 
of the African tly—7Vtsv; (bVii'tsdiiVi viorsHanii), (2.) Til some 
(li.striets of the United Kingiloin, as on the Beauly Frith (N.B.), 
l.irge swellings grow niion tlie necks and other parts of cattle ; 
and in other districts the colour of the hair is cluiuMd, health 
at the. flame time being more or les.s affected, Whether the 
swellings and change of colour of the hair arise from eniaua- 
tioiis from the soil, or fiom the unwholesome produce which 
.such soils yield, ai*e (|uestionH not yet satisfactorily determined, 
hut most prohahly they are attrihutahle to both, as cattle fed 
indoors in the winter time are affected with swellings in the, 
saiiic way ns they are when grazing. It follows that produce 
Bold off such land jiropagaies and spreads ilisease. 

The suhstitiilion of meat markets for fat-stock markets, and 
the improvement of lean-stock markets, would do much to 

i irevent the extension of contagious and other diseases (Markets, 
fAT-BTOCK, E. C, S.; Markets, Meat, E. C. fcJ.)* 
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portatioiL of wttle has long been a fruitful source of disease. 
Much disease is also imported by hides and other articles termed 

carriersbut strong efforts are being made to put a ston to 
the propagation and spread of disease by such means, ana no 
doubt the work will eventually be accomplished. 

Improved dietary and household accommodation would go 
far to prevent many of those diseases to which the ox is subject. 
Thus calves are now largely reared indoors during the winter 
and early spring months; and if their dams are fed on improper 
food, or housed in badly ventilated hovels, then their own 
health will bo affected. The bowel complaints of calves are 
mainly due to this source. An impaired constitution is also 
traceable to it. Indeed a large number of weakly calves ought 
never to be reared, as they are frequently on the sick list, and 
do not pay for food and attendance in after life. No greater 
mistake can be made than to select animals with imjiaircd 
weakly constitutions for breeding stock. 

Bullocks are now forced forward to the shambles at a very 
early age. Their lifetime is but a short one, and most of the 
maladies to which they are subject arc due to dietetic and house¬ 
hold mismanagement, not a few being of a constitutional cha¬ 
racter. In other words, such maladies are preventable ; and this 
is always the prudent course with an animal whose lifetime 
runs from only 1^ to 3 years ; for a few days on the sick list 
out of such a life is a serious loss owing to the rapidity with 
which the nervous system is exhaust(i:<l; an<l the length of time 
it requires to regain normal strength. Hence the unwciaried 
watchfulness bestowed upon first prize stock at the annual 
meetings of the Royal Agricultunu Society of England and 
Smithfield Club, before a triumph am be gained. Tims gr(ien 
food, as clover, &c., induces animals to eat loo much—the 
upshot being “hoove,” “liuveii,” “blown,” &c., i.c. suspended 
rumination, &c., with the, generation of gjis in the rumen, or first 
stomach. In close sultry weather iu the, summer time, attended 
with thunder storms and a disturbed state, of electricity, animals 
“ forced forward” are very Ihihle to inflammatory attacks, &c. 
When such weather is anticipated, a spare and cooling diet 
should be given. The milk of milch cows is affected both iu 
quantity and quality by thunderstoritis, and more or less their 
health. Cattle drejid a thunderstorm, and on it.s approach the 
whole herd turn their heads in the direction Iroin wlience it is 
to come, with open nostrils, like pointers pointing at game, as 
though the electrical change in the atmosphere had produced a 
strong impression on the organs of smell at variance witli health. 
When such signs are manifeBted by the herd it should be 
turned from a “ full bite” into bare pastures ; and housed cattle, 
which are more liable to suffer, should be fed as above directed, 
on a cooling and spare diet; and in doing so no little skill is 
required to prevent derangement of the stomach and bowels. 

As in all the ruminants, the stomach and bowels of the ox are 
the organs most liable to disease. Much of this disease is however 
due to the manner in which cattle are fed. Iniprovcmcnks in 
their dietary have proved of great benefit. [Cattle Manage¬ 
ment, E. C. S.] Distention of the, rumen by uii excess of food 
differs from distention by gas (hoove). In the latter case the gas 
may be removed by the trochar or probang ; but in the former 
the rumen has to be cut into, and its contents removed by 
hand. Inflammation of the fourth stomach (gastrilis) is gene¬ 
rally accompanied with inflammation of the intestines (enteritu), 
when the two are termed gastro-enteritis. It is more common 
than is generally credited. When tlie stomach is first affected 
the inflammation may extend to the mucous membrane of the 
intestines. If the latter precede*, the former, it will he accom¬ 
panied by or commence with colic, diarrluea, great thirst, ht'at, 
and d^ness of the, skin being experienced. The liver, spleen, 
and kidneys are also very subject to inflammation and to other 
diseases proceeding from imperfect digestion. 

Inflammation of the lungs, throat, &c., is less frequent in the 
ox than in the horse, the respiratory organs of the latter being 
more severely tried. But when the disease a.ssumes an epizoo¬ 
tic form, as “ Lung Disease,” it is otherwise (Pleuhopneu- 
monia, E. C. S.). Diseases of the brain and nervous system are 
common. Inflammation of the brain is often brought on by 
overdriving and maltreatment. Palsy, by exposure to cold— 
milch cows are veiy liable to become palsied—so are, fat-stock 
when heated in driving or crowding on railways and in steam¬ 
boats, and then exposed to cold. From such treatment cattle 
are also verjr liable to rheumatism (“ cliine-felon,” “joint- 
felon,” Ac., as it is termed in old works). 

Milch cows are liable to many diseases both before and after 
parturition, improper food and management being the cause of 
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most of them. None of our domestic animals are so liable to 
abortion as the cow. The cause is often the most trivial, as a 
harsh word from the cow-herd, or any thing that will frighten 
the cow. It sometimes assumes an epizootic form, i.e. the 
whole cows iu the herd become sensitively alarmed, so that one 
after another “drops her calf.” To prevent this, springing 
cows'* should be removed to a separate apartment, so that one 
should never “ slip calf ” in the presence of another. The 
symptoms are very plain, as the cow, before she costs her calf, 
ceases to ruminate and feed, and has also u very languid dulness 
which cannot be mistaken. “Milk fever” is a disease peculiar 
to cows, and although some diversity of opinion still exists, it 
is now considered by our principal veterinai ians to arise from 
an abnormal state of the nervous system. This, however, may 
not be the ]>riinary, but only the secondary cause, as the nervous 
system of the cow at parturition is very liable to he affected by 
the improper treatment she generally receives on the removal of 
her calf from her, &c. 

When cattle are improperly housed and fed the skin is liable 
to be affected with mange, lice, &c. The best cure in such 
cases is obviously proper food and housing. In the summer 
time the ox-gadlly or breeze (CEstrus Boris) [Bots, E. C. Nat. 
Hist. Div. vol. i. col. 410] deposits its ova in tne skin, and the 
maggots thus jwoduced are known as “warbles.” The flesh of 
the ox is often infested with the cystouls of tape worm (Tcenia 
nmliocandlata); and with Trichina spiralis [Entozoa, E. C. S. 
Nat. Hist. Div. col. 388, 398], 

The ox suffers much from wounds and bruises, which often 
give rise to other maladies. Those which chiefly demand notice 
arise from lameness in standing in improper stalls, from being 
forced to lie mostly on one side ; from travelling on hard roads 
and streets, ajid from injuries in marketing. Such produce 

on*, or less derangement of health, inflammation, fever, &c. 

OXALAN [OxALiruAMiDE, E. 0. SJ. 

OXALIC ETHERS. This class of compounds, the mem¬ 
bers of which are very numerous, maybe reganled as o.\alic acid 
( COHo 

I COHo which one or both of the hydrogen atoms is 
replaced by a positive radical. Two typical oxalic ethers, 
namely, cthijUc oxalate | amyl-oxalic acid | 

have been already notic-ed [E. C. vol. vi. col. 185]. In the 
former of these l^otli of the hydrogen is replaced by ethyl, 
whilst, in the latter, one of the hydrogen is still canable of 
being rej)laced by a metal, so that it may be regardeci as an 

acid. A Hylic oxalate^ CjiHio 04 = | qq (2 is 

an oily liquid boiling at 206". Amylic oxalate, CjjHjjO* = 

I 00 Amo C-'A) “V '■I'**'! disgUBtiiig 

odour, l)oiling at 262°. IMethylk oxatatPy = | qq 

(2 CJlyO, C^Oa) crystallizes in colourless rhombic tables which 
melt at 51", and boil at 161". It is soluble in w'ater, alcohol, 
and ether. 

OXALOHYDROXAMIC ACID, C,H*N,0^ 

acid produced by the action of hydroxylamine on efbylic 
oxalate. It forms luicroscoolc prisms, sparingly soluble in e-old 
water, and debjiiatiiig when lieated to 105 ’. (Losseii, Zeits.Chem. 
i. ,5.51.) 

OXALURAMIDE, Ozalan, C^H.NaO, {CJI.N/),,), a white 
crystalline powder produced, along with dialunc acid, by the 
action of ammonia and hydrocyanic acid on alloxan. It is in¬ 
soluble in cold water, and when boiled with it, decomposes with 
formation of ainiuonic oxalate and oxalurate, (Rosing and 
Schischkoff, Ann. Ghem. Bhann. cvi. 265 ; Liebig, do. cviii. 
126; Strecker, do. cxiii. 47.) 

OXAMIC ACID, c,H,NO, = 

This acid is produced on heating liydric ammonic oxalate 
carefully to 230" 


il 

'—>*-1 
oo 

(CO(NH,) 
jeOHo 


OH, 

Hydric ammonic 
oxalate. 

Oxamic acid. 


Water. 


HO, 

+ 

mo) 


It is a colourless, crystalline powder only sparingly soluble in 
cold water, less so in alcohol, and insoluble in ether. It is con> 
verted into ammonic oxalate, when boiled with water. 

6 M 
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OXAMIC ETHERS. Tlii.s cIjibr of bodies, prepared from 
tlio oxalic etlici’s by passing dry aninionita gas into them until 
they solidify, may bo regarded as oxamic acid | 

M’ldcb tlio hydrogen of the liydroxyl is replaced by a radical of 
the methyl series. Ethijlic ummatt or oxainelhane, C^H^NOa —• 

I CO erystallizos in pearly jdales, 

which are roadily soluldo in alcohol or in water. Ammonia 
converlB it into alcohol and oxaniide. 

OXANIIJNE (OxYANiuNK, E. 0. K.] 

OXATOLVLIO A(J1D, (Ho, On hoil- 

iiig vulpic acid with a weak a((ueous solution of putassic hydrate, 
it splits up into oxatolylic iicid and inclhylio liydrate, with 
siiuultttiieous evolution of carbonic anbydride. Oxutolyliii acid 
crystallizes in colourless, brittle, four-sidod prisms, which melt 
at 154°, and volatilizes without decoiiijKisition at a higher tem- 
]ioraturo. H is easily soluble in alcohol and ether, but only 
sparingly in hot watcu*. Roiled with strong solution of potassic 
hydrate it docoinposus into oxalic acid and toluol. 

+ OH. = {gfj]}” + 20.H.(CH.) 

Oxiitnlylio Water. Oxnlio arid. Toluol. 

.'inid. 

-V n. 2110, 4- 2C,JI,) 

(Muller and Strecker, A uv. alien). Phimn., exiii. 5(1.) 

OXATYIj, the name employed by Franklaud to desigiiali- 
the negative, radical, the molecule of whit'li is dry oxalic, acid 

I COIJo' ■‘^emi'iuolocule.s of oxJityl, OOilo, enters 

into the composition of Jilmo.sl. .all organic {ieid.s, wliieli are nio- 
v»h<ifiir, ilihiinir^ or tribaitle, according as they contain one, two, (»r 
three, semi-molecules of (M)Hu, 

OX VANTJANE, o.r«iii/lnr, {(\.jr,XO.,), a b.xse 

jire]»arod by liealing amido.salieylic acid, (l^ll^KO., = C 7 H 5 
(Nll 2 )()., (//fb('jiZ/fliVO,,) witli powderecl pumice. H cry.stal- 
lize.s in colourJe..s.s needles Avliicli are solubh' in water : the .solu¬ 
tion nc.(|uires a deep blue, colour on the addition of an alkidi, 
and is (Iccolourizcu again by Jie.ids. (Schmitt, Jour. Vlu.iii. hac. 
xviii. 124.) 

OXVBENZAMIt! AVi\y, neiil, Amidohrmtoic arid^ 

C,I[,NO. ^ I ''uH„NO,V 'Oii« is 

pre])ared by treating nitn)))eJJzoic acid willi uinmonie, hydru- 
sulpluile. (U* witli iron and .'ice,tic acid. It cryslalli/es in Irans- 
parent colourless needles, wliicli are only sjiaringly soluble in 
cold water, but readily in alcohol, ether, or boiling water. 
Nitric acid converts it into ])ie.ri<! acid, ami oxidizing .'igeiil.s, 
such as potassic permanganate,, iiibi beii/uic, acid. Trcati-d with 
nitrous aeid it yields d.ia::i) 0 ,nil}eir,mine acid, 0,,ll,,N;,O„ 
and ultimately, oxybeiizoic acid. TJie funner 
cryst.'illizc.s in orange needles, Avliicli are .ilniost in.soluhlo 

in alcohol, ether, or water. (OxynENZou: Acid, E. (j. vol. vi. 
col. 187.) 

qXYRENZ^MlDE, (Vli^NO., ((/,,//,AVg, a fiiibstanco crys¬ 
tallizing in colourless prisims, formed 011 boiling an alcoholic, 
solution of diazohen/.umule nitrate. It is only sparingly scdiibh; 
in cold water, but easily in alcohol, ether, or Jiot water. Ry 
boiling with potassic hydrate it is resolved into ammonia and 
oxybenzuic acid. (E. (!. vol. vi. col. b^T ; (»ries.s, Zells, Chciii. 
ii.'l.) 

OXYIUTTYIUC Atdl), (IfO, Thero are 

two modilications of this acid known, namely, a n.njhuhiri<: acid 

I preiKired by acting on normal bromobutyric acid 

with argentic oxide, a colourless (crystalline solid, and ^oxuhntu- 
i CMe 11 IIo 

ric acid <0113 a viscid syrupy liquid obtained by the 

(CO Ho 

action of alcoholic potasli 011 projjylene hydroxy cyanide, 
|cH,^(CNV sodic and argentic, salts are crystalline, 

(Kiedel and Machuca A iin, Chrm. Vharm. cxx. 270 ; Naumann, 
do. cxix. 115; Morkowiiikoff, ifaV.'Ji/.Vo'no ii. 485, and iv. 620; 
AVislicenus, Chem, rimrmi cxlix. 2o5 ; ZeiU-. Chem. iv, 680 
and V. 325.) 

OXYCANNABIN, OBlI^Og (O^nU/W ft suhatftnee formed 
by the action of nitric acid on the extract of Indian hemp 
{(.kmuahis Indka), It crystallizes in long Hat 2 msms, whicl^ nr 


insoluble in water and ether, slightly soluble in alcohoU 
(Bolasand PYancis, Jour, Chem, Soc. xxii. 417.) 

OXYCINCHONINE, OgJIg^NgOg a base,, 

i.soineric with quinine, j^roduced by the action of argentic oxidtv 
on dibromocinclionine. It crystallizcR in colourless Iftmin®,. 
wdiicli arejinsoluble in water, but soluble in alcohol. (Strecker„ 
Ann. Chxm. Vlumn. cxxiii. 379.) 

OXV'DRACIYLAMIG ACID, Parmiidohcn^oic acid,, 
amvludnicyl'k acid, or omranxyhenzainic acid, C^II^NOg, 
{TTO, C\jrgNO^), an acid, isomeric with oxybenzamic acid,, 
produced by the action of reducing agents on nitrodracylic 
acid. It crystallizes in ])ale yellow needles which melt at 198'^.. 
(Fischer, Ann. Chem. Phann. cxxvii. 142 ; AYilbrand and Beil- 
stein, do. cxxviii. 257.) 

OXYGEN MAN IJFACTUIIE. In connexion with various 
schemes for artificial illumination, such as the lime light, the 
zircoiiiu light, &c., chea]) methods of producing oxygen gas 
l)ec(jine nec.e.ssary. Clnmiists are acquainted with many modes 
of separating the gas fnmi its compounds ; but it was not until 
recently that manufactories for the purpose were established. 
One such commenced operations at Paris about 1869. The 
source whence the oxygen is obtained is the. permanganate of 
.soda. The charge is put into a riitort; superheated steam is ad¬ 
mitted ; and in a few minutes the oxygen separates from the other 
con.stitueiit.'?. A current of hot air then gives a new supj)ly of 
(txygen to (he residue ; and so tlie proceess is repcati'd over and 
over again. Six extrmilions and as many re-oxidatious can be 
cojn]iIele(l in an hour. Tlui gas at first contains 15 per cent, 
of nitrogen, but it become.^ purer the longer the deconipo.sitiou 
is continued. M. M’essie de Mothay states that one ton of per- 
luanganaU^ of soda will yield 36,000 cubic yards of oxygen gas 
in a year, witboiit nuy otluT lentuval than that wliicb is efiected 
by tlie jiassage of hot air ovei‘ it. Professor Morton has de- 
.scribc.d, in'tlie Moiirnal of the Franklin Institute,' the operation.^, 
.as c.omlucted in an oxygen manufactory at New York. There- 
are retort hou.scs, <*ngine rooms, (‘ondensiug ])UmpH, and a gas¬ 
holder for 20,000 c.uhic. liiet. A charge of 700 lb. of per¬ 
manganate of s(nla is ])ut into a retort; superheated steam is. 
admiUetl foj- ten mimite.s. Wlicji the uxygeii lia.s been liberated, 
the steam is shut otf, heated air is admitted for fifteen minutes, 
and chemical reactions ensue' wdu'i’eby the permaugauate of soda 
is r(‘.sto7*ed. Two (dialdrons of c^olu' siiiqny the nece.’ssary heat, 
for producing 25,000 cubiej feet of oxyg('n jxsr day from one 
chaigc. of 700 lb. Tlie gas is compresst'd by pumps into cyliu- 
dc.rs, at 25011). to the sipiare inch. 

M. ri)ilij)p, of (iologne, niaki'.s oxygen for hi.s carbo-oxygen 
lamp from al.mo.spbcric. aii‘. This is done, by repeatedly forcing 
air into re.ceivers lilhsl with water, some of the nitrogen bciing 
taken up or ubsorbe.d by the water at each compression; until 
at last, the air; having lost, most, of its nitjogen, become.s princi- 
j)ally oxygen. 

(y,\ YG11ANIN E. [Guanine, E. C. S. col. 1190.] 

OX YJ.EPl DEN. rhKi-iDKN, E. (!. S. col. 1458.]' 

OXA'MESITYJ.ENTG ACID, C„Ji,oO;, 
on fusing ])otassic inesilyleuesulphatc with potassic hydrate. Tt 
crystaUizes in white needles which melt at 176°, and suhliine 
without decomposition. It i.s insoluble in cold water, but very 
sulul)lc ill alciUiol and ether. (Fittig and lloogewerflt) Zcils. 
aiieni. V. 160.) 

OXYMOllFTTlNE. [Motipiiine, E. C. S. col. 1578.] 

OXYJ'lNlTANNfC ACID, C„ll,cO„ an acid 

occurring in thi' nei'dles of the. Scotch fir {Pinus {iijlvcRtris) in 
the winter time. It is a hrowiiish coloured jiowdcr, which is 
readily soluhle in water. (Ivawalier, Wien. Alcnd. Ikr. xi. 354.) 

0XY(,JC1N0NE, C„H,j 03 {f\,iliM> ^ compound formed 
on fusing rufigallic acid with potassic hydrate. When purified, 
it cry.stallizes iu pale yc'-llow micro,scojiic needles, which ai'e only 
slightly soluble in cold water, hut (iusily in alcohol, ether, or 
boiling water. It is not converted into (piinoiie by nascent 
hydrogen. (Malin, A nn. Chem. Pharm. c.xli. 345.) 

OXYSULPIIOBENZIDE, produced 

by acting on phenol with concentrated gulpluiric acid. It cryB- 
tailizes in thick colourless needles which are readily soluble in 
alcoliol, ether, or boiling water. It unites both with bases ami 
acids forming cry.stalUno compounds. (Glutz. Amn Cha»- 
Pharm. cxlvii. 52.) 

OXYTOLUAMIC ACID, CyigNOg = | 

I ^110, C^^ll^NO^), an acid closely resembling oxybenzamic acid 
in its properties, ])repared by the action of reducing agent;' 
on nitrotoluio acid. It unites noth with acids and bases ibrui* 
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OZOKERIT. 
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ing compounds, most of which are ciyslalline. (Cahotits, Ann. 
Cliem. rhami. cvii. 147 ; Oriess, do. cxvii. GO.) 

OXYVALEUIC ACID. [Valerolactic Acid, E. C. S.] 
OZOKERIT is the fanciful name given to a kind of mineral 
wax, found in Moldavia, Austria, Georgia, Armcria, and on the 
shores of the Caspian S(ia. In 18()0, M. ISiemssen and Mr. Fichl 
took a patent for a process of manufacturing it into candles. 
The ozokerit is dug rough from the ground, as a light fibrous 

J rellow waxy substance. Some of it is brought to England in 
)ags, in the rough ; other portions are melbnl (h»wnto a dark- 
coloured mass, and ])acked in casks. It is melted out of these 
casks into iron tanks by steam, and allowed to flow into stills ; 
an oily liquid distils over, and runs into moulds. When cold it 
presents the appearance of a 8})ongy, (h'tid-yelloAV waxy sub¬ 
stance, with a little oil in the pores." The oil is wpieezed out; 
the jiressed cake is melted down again, and pumjied into steam- 
jacketed acidifiers, where it is agitated with sulphuric acid. 
When settled and again melteil, it becomes a hai-d whiter wax, 
with a melting point higher than that of parailiu wax, and well 
adapted for making into candles. 

OZONE. [E. C. vol. V. col. 190.] This substance has ex¬ 
cited great interest on the part of the physieo-cheiiiical imiuirer 
ever since 184(», when Schdnbein recognised it as a distinet 
variety of matter. The first important step aft(>r this Avas taken 
hy Marignac, in 1845, who proved that the action of ozone <»n 
A'arious siibsLancea results simjdy iu their oxidation. I>om 
this time to 18():i the accuniiiluted evi<lene.e of many ohsorvers 
Avent to show that the matter of ozom* is identical avKIi the 
matter of oxygen, and it was demonstra 1 (!d by Andrews and 
Tail, in 18(50, that ozone is a condense.d form* of oxygen. It 
was also shown hy them that in ccirtain cases the. removal of 
ozone from a mixture of (»zuiie and oxygen is not attended hy 
any alteration iu the volume of the gss, nolAvillistaiiding the 
considerahlc oxidation ef^'l^cted hy it. f-astly, Ave must refer to 
the quantitative reactions of ozone studied by lirodie in 1872 , 
and his proof of the ndationsliip of ozone to oulinary oxygen in 
corroboration of some less exact rcsulls (»b(aine<l by Soret in 
1865. It is UOAV placed beyond a doubt that the formula (»f 
ozone is O 3 . 

OZONOMETER. [E. (!. vol. a'. eol. lOO.] In a communiea- 
tion to the llritish Assoeiatioii in 187(>, Dr. Mollatt gave the 
re.sults of tAA'cnty years’ (d)S(ii‘vutions, by Avhieb it ai)i>ears that 
the maximum of ozone occurs Avith the c-onditioiis of the ecjua- 
torial current of the atmos])here and the minimmn with those <d’ 
the polar current; that the <piantity of ozone is greater in tlie 
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night than iu (lie day, and A*aries with the seasons. With 
thunderstonns, the aurora, tlie zodiacal light, hail, riioav, and 
sleet, it is above ot bfelo'w the mean quantity according to the 
readings of the haronuitev ; if the readings h(; increasifig, ozone 
is iu the minimum (luaiitity ; if decreasing, it is in maximum 
(luantity, coujded Avitli these jdienomfcna. It is not considered 
that the cdectrolytic action of the sunhearii u])on Avalt^rnnd A^ego- 
table essences ]m)(luces ozone ; hut it is ])ro(hiced by the actiori 
of the sun’s rays upon turja-ntine. riiosjihoresceuce is strp- 
posed to be tlie chief source of atmospheric ozone, for it is found 
that vvlienilie sea is phospliorescent, there is a maximum of ozone, 
and a miniimini Avlicn it is not phosphorescent. The miiiinmni 
of phosidioresceiicc of th(‘ sea and of ozone is said to occur in the 
ice-track of the North Atlantic, and in the. neighbourhood of 
iceb(.‘rgs. 

Ill 1871, Dr. Molfatt staled that ozone te,st-pape.rs did not 
become jiennanently coloured iu the neighbourhood of cess- 
]) 0 (ds, and that tin; brown colour Avhcu formed is removed by 
the ])roduets (d]nitrcfacti(iii. Also that light, the humidity of 
tlui atmosphere, and the direction of the Avind influence the 
ecdoiiring of the lest-])aj)er. Medstnre Avith heat accelerates the 
chemical action, Avhile a strong Avind causes a greater amount of 
ozone to impinge upon the test-jiaper in a giA'eri time. To 
couuieraet these ellects, it is rticommended that the, t<‘Rt-pap(!rbe, 
kejit in a box as fur as ])os8i1)le from cessjiools. A tube ozono¬ 
meter, w<trked by an aspirator, Avas describeil, and the results 
Aveve sai<l to be not satisfactory. We may also rider to the 
Journal of the Scottisli Meteorological Society for January and 
April, 1.S72, for some, ozonoiuotric obsi'rvations by Dr. Dewar. 
The aspirator consisted <d' two discs of Avood, each 22 inches in 
diameter, connected by a cylinder of mackintosh cloth, 20 
inches long, the sides being kejit aj>art by iron hoiqis. The 
test-papers Avere kept iu boxwood lioxes, each ])iiper being 
stretched iu the central plane, of a slit, so that the, air ])as.seil as 
a thin tlat current on each side of the test-jmiier. A weight of 
14 Ih.s, attached to the asjiirator caused it to till in about ten 
minutes, all tlie air ]>assing (irst over the test-jiajier. It Avas 
found that “ Avhen the air liad a jdeasant sharjmess to the fecl- 
ing.s, exerei.siiig as it Avere a stimulating iiitliience on tlie sjiirits, 
the large.st quantities of ozone weie obtained. On the other 
hand, Avlieii the air was close and seemed to exercise a slightly 
depressing inlluence, little if any ozone was detected.” One of 
the conclusions avus that it is most desirabli; to luive more 
sensitive tests lliun have hitherto been employed, and also to 
liuA’c some lucjuisof fixing tlie tints after the papers become dry. 


AT)DIN0 MAdHINE, in calico jointing, the apjiaratus 
fur applying a mordant to the Avhole surface of a j»iece of 
cotton cloth. [Calioo IMuntinu, E. 0. vol. ii. col. 51IJ. 

PADDY, the general name in tSoutlieni India for rice, in the 
husk : sometimes einjdoyed in coiiimercial tahli's. 

PAilAN, a hynm or song of joy or triumj»h, chanted in uuisou 
by the ancient Greeks, Originally it Avas addressed to Apollo 
alone (as when the Achive youths delighted that god by singing 
with skill all day the soothing jauan, 11. i. 47(i), but later it aa7i.s 
addressed to otlier deities and even to mortals. The paean Avaa 
sung by bands of carefully trained singers as a necessary jiart of 
solemn religious, or political ceremonials ; on festive occasions, 
and at banquets wlien the comjiuny raised the jiiean on the 
pouring out of the libation to the gods ; and it was used also as 
a wur-song. 

PAEONIN, a red colouring matter obtained by the 
action of ammonia on auriu or rosolic acid, [llosouc Acid, 
E. C. SJ ^ 

PAGING MACHINE [Numberinu Machines, K. C. vol. v. 
col. 995]. 

paint. [Under Painting, House, E.C., vol. vii. col. 228, 
a number of technological details arc given.] Some years ago 
M. Chevreul made an elabomte series of exjieriments on the 
conditions under which paint dries. The paint operated on 
consisted of white lead or white zinc and a fixed oil, such as 
linseed or nut, the drying material or dryer commonly used by 


]xiinter.s, being omitted. Oak strljis AVere jialnteit on one siili' 
with a jiaiiit of whiti' lead and linseed oil, and on the other 
Avith a ]»aint of Avliite zinc and Jin,seed oil. One .strip Avas 
exposed to the air to dry, another avus eoiiliued in a bottle of 
ail-, a third in dry oxygen gas, and a fourth in dry carbonic acid 
gas. The result .slioweil iliat jiaint containing no ao-(“,alled dryer, 
dries rajadlv and completely In oxygen gas Avithin twenty-four 
hours, and doe.s not di-y at all in dry earbonic acid gas. It dries 
more slowly in the air, whether e.xposed or conlined, and iu 
drying in a c*)ulined volume of atmosjiheric air, the jiaiui 
ah.sortis all the oxygen, and leaves nothing hut pure nitrogen in 
the bottle. Hence jiaint dries, not because it loses anything, as 
in the case of ordinary drying by evajioration, but because it 
absorbs oxygen from the air and solidities in combining Avitli it, 
’J’lio diying is not, therefore, a physical cfl'ect, a.*? in the case, of 
evajAoratioii, but a chemical one, in which there is a change 
of proj)ertie.s accompanying a change of state, from liquid or 
viscid to solid. 

Linseed oil alone, exposed to the air in thin layers, forms 
a resinous, transparent, moderately elastic mass resembling 
caoutchouc. This jiniperty of absorbing oxygen and gradually 
becoming soliil, also apjilics to walnut, hemp, poppy, grape-seed, 
safllower and some other oils, and hence such oils are termed 
drying-oil8. In undergoing this change, these oils undergo bIoav 
combustion and give off carbonic acid. 

The non-drying oils, or those which do not absorb oxygen, 

5 M 2 
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are Tape, colza, olive, almond, and many animal oils. By 
exposure to the air they become rancid from the fermentation 
of the cellular substances of the plant or animal, and arc quite 
unfit for the purposes of the painter. 

A luri'c number of interesting details on this subject will be 
found in a paper read by Mr. Tomlinson, before the Society of 
Arts, December 9th, 1668, and printed in the Society’s Journal 
of the 11th. 

PALAEOGRAPHY. The study of the Palaography of 
European lanra^es naturally divides itself into the two branches 
of Greek and Latin. Greek Palsoography is limited. The 
Greek alphabet, whatever its original connexion with the 
Roman, has remained, in the shape in which it is familiar to us, 
the alphabet of only one European language. But with Latin 
Palaeography the case is different. From the Roman al])habet 
are derived our own and other national forms of writing in the 
West of Europe, and it is with Latin Palaeography that we are 
chiefly interested. 

With regard to Greek MSS. it will be sufficient to say that 
the handwriting is subject to the same changes that occur in 
Latin MSS., though not at corresponding periods. The minus¬ 
cule or small handwriting succeeds the capittil or large hantl in 
the loth century, and goes through gradual changes, alvrays 
becoming more loose and straggling as time advances. Con¬ 
tractions and abbreviations of tlie most arbitrary forms become 
numerous as early as the 10th century, and are often most diffi¬ 
cult to decij)her. * 

Handwriting as found in mediaeval Latin MSS. and documents 
has gone through such a variety of ch.angea that it is impossible 
to give, within a limited space, more than a general outline of its 
development. At the outset it iniist h(‘. home in mind that it 
has always to be considered in a double aspect. For along wdth 
the formal set hand which was employed in the writing of 
hooks, there was always in use a cursive, handwriting for 
matters of business requiring despatch. Hence the names cal- 
ligraphi and iachyprayhi, the neat-hand writers and the quick- 
Imnd writers, applied to mcdiaaval scribes. And consequently 
the study of manuscript books in sot writing forms a distinct 
branch of Paleography from that of charters and documents 
written in cursive hands. 

MSS. written in capital letters, the oldest form of writing, 
cease, as a rule, in the (ith century ; although these letters, p.ar- 
ticularly in the shape known as liudic, continued to be usea in 
titles and rubrics to a much later period. Uncial writing, the 
next in anticpiity, came into use as early as the 4th century, 
and therefore co-existed with the pure capital form fur soine 
lime before it entirely superseded it. It differs from the 
capital in the curved .shaj)e of many of its letters, particulaiiy 
A., 1)., K., and M. The uncial hand lasted till the middle of 
the 6Lli century, altlumgh it began to decline in the previous 
one, and had to submit in its tiiin to the encroachment of small 
buudwviting, certain letters of that character apjjearing in it at 
an early period. From the mixture of small and large letters 
arose the half uncial writing which is fimnd in MSS. from the 
6th to the close of the 6th century, when small or minuscule 
writing was established and came into common use. 

We must now glance back on the car(*er of Roman cursive 
writing during the early centuries. The oldest traces of this 
are to he found in the Graffiti, or wall sciibhlings of PomiKjii. 
fE. C, S. col. 1177.] It is next found in the wax tablets ol the 
2nd and 3rd centuries; and develops into the large hand of 
the Imperial Chancery of the 5th century, and into the cursive 
hand used in Italian charters through the 8th and 9th centuries, 
and even as late as the 13th century. It was also used in writing 
books from the 4th century onwards. 

From the Roman cursive hand sprang the Lombardic, a fan¬ 
tastic and intricate style of writing used in Italy from the 8th 
century'. It reached its most elaborate form in the 11th 
century, and was used not only in charters, but also in MSS., in 
which latter shape however it loses much of its cursive charac¬ 
ter. From the same stock came the West-Gothic used in Spain, 
and the Merovingian, or Franco-Gallic, which, as its name 
implies, belongs to France under the kings of the first race. 
Both, like the Lombardic, are very intricate and difficult to 
read. Both were used in MSS. as well as charters ; and traces 
of both are to l)e found as late as the 12th century. We must 
not forget to notice the very ancient use of a kind of shorthand, 
said to be the invention of Tiro the freedman of Cicero, and 
from that circumstance called Tironian Notes. They were used 
by the notaries as late as the 9th century. The interest which 
they have for us chiefly lies in the influence which they had in 


determining some forms of abbreviation found in MSS. of the 
later periods. 

Among the national hands the Irish form of writing has to be 
considered apart from those styles which have just been noticed; 
for in that country the development was not influenced in the 
same way. From the 6th century downwards the Irish hand had 
a growth of its own, passing through the stages of uncial, half¬ 
uncial, and minuscule or cursive, which lasts into the 15th 
centuiy, or even later. The peculiarity of this national hand is 
its angularity. 

Closely allied to the Irish is the Anglo-Saxon hand, which, 
however, was more subject to foreign influence. This too, 
passes from uncial to half-uncial, and minuscule. Carried 
over to France it had some influence on the minuscule, which 
came into use under Charlemagne, and in its turn was affected 
by the foreign hand as early as the 10th ceiitu^. A small 
pointed style of writing, which may be called cursive, was used 
in England at a very early date, there being still in existence 
many charters written in this hand in the 8th and 9th centuries. 
After the Conquest the national hand gives way to the French 
style, although many of the old forms stRl continue to be used, 
even as late as the 15th century, in MSS. written in English. 

The Caroline minuscule, which was destined to displace all 
other forms of national writing, may he called a reform of the 
Merovingian, witli certain admixtures of uncial and cursive, 
elements. It dates from the foundation of Alenin’s school of 
writing in the convent of St. Martin of Tours, at the close of the 
8th century ; and gradually spread through France and all the 
west of Eui'opo. The style of writing formed upon this hand 
reached perfection in the 12th century, at which period every 
individual letter had arrived at its full development. Through 
the various changes of the modem Gothic hand, into which 
the clear round hand of the 12th century degenerated, it would 
occupy too much space here to travel. Suffice it to say that it 
deveiope<l into diflerent fomis in dift'erent countries, so that 
even in the set writing of MSS. it is not difficult to determine 
the nationality. 

One of the principal <lifliciilties in the way of easily decipher¬ 
ing MSS. and <locunients of the later centuries is caused by the 
frequent occurrence of abbreviations or contractions. In very 
early MSS. contractions are scarcely to be met with, except in 
sacred aj)pellations, or wonls of frerment occurrence, or perhaps 
to mark the omission of a final m. But wlien writing became a 
more common accomplishment and MSS. multiplie<l, vellum and 
parchment being still the only materials in use, scribes neces¬ 
sarily became anxious to make good use of those materials, hy^ 
writing as much as ])ossible within u limited space. Hence 
arose the elaborate system of contractions, which is to be found 
in its fullest force in the 13th century. As tlie system used in 
Latin M SS. "was also applied to those written in modern lan¬ 
guages, we here give tin; general ruli's to which it is subject. 

A simple hitrizontal stroke above the word implies the omis¬ 
sion of m or n; thus mensa = meusani, amiit = amant. 

A curved flourish, resembling the figure 9, above the line is 
the sign of un or vs; prim^ = primus, p^t = post. 

A Homtiwhut similar sign, or one shaped like an inverted c, 
plsiced on the line, rei»re3ents com or con; 93ul ■* consul, 
Qmunis *= communis. 

A small hook or crotchet, shaped like a 7, marks the omission 
of er, or re; lib'tas libcrtaa, pRer = prjeter. 

A curved mark, generally Ixiuring some resemblance to 2 
obliquely placed, represents nr or tur; amat**- amatur, 
scribi*^ = scribitur. 

A j)oint, or semicolon, or a 5-shaped figure into which the 
latter degenerated, is used for the terminations qae or mc, et, ns, 
and m; q, = que, atq; or atq5 = atque, tens = tenet, omnib., 
= omnibus, ite5 = item. 

The letter r having the finishing stroke produced and crossed 
forms the termination rum; eo^ = eorum. 

Other abbreviations arc formed by writing above the word 
the vowel of a syllable, omitting the consonant. This is often 

a 1 

the case when the consonant thus omitted is r; as, gvis, vtus. 

Words in common use, such as prepositions, conjunctions, 

&c., were reduced almost to arbitrary signs; as, c=:contra, 

a 0 1 o 1 . . 

g =r ei^a, g as ergo, g = igitur, I = vel, m = modo, n = msb 
g =2 pro, p = per, q = quod, q* ss, quia, tm = tantum, tn = 

1 0 

tamen, u s ubi, u =s yero. 
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Certain conventional signs, taken from Tironian notes, arc 
found among tlie very few abreviations in early MSS. Sucli 
are -r = est, y = ct, r= esse, ’H* cnim (whence the later foim 
. n .); 11 = ttutem, s = ejus. Some of these are not found in 
MSS. of the later centuries. It may bo here noticed that tlj 
name of Our Saviour is always writtcm in a form which r(‘pro- 
duced the Greek letters; ihs xps = n}s xp^. 

The above remarks will give some idea of the nature of abbre¬ 
viations and contractions in MSS. But a correct knowledge 
can only be acijuired by practice, tlieir varieties being multitu¬ 
dinous. For, m addition to the application of the signs which 
we have indicated, the scribe always reduced a long word to the 
shortest dimensions consistent with its being intelligible. For 
general purposes the ‘ Dictionnaire des Abbreviations,’by L. A. 
Chossant, will be found a useful little book ; and a good list of 
ordinary contractions, found in English recortls, is given in the 
introduction to the Close Rolls (‘ Rotuli Litterarum Clausarum ’), 
published by the Record Commission. 

For the general study of Palaiograpliy the best w'orks for 
reference are Montfaucon, ralwoqrajihia Grcuca, 1708 ; Mabilloii, 
De Jle IHplmiUitica, 1700; Le Nouveau Traite de la Piphinati- 
(jue, a most exhaustive w»)rk, publised by the Benedictines of 
Bt. Maur, in 1750 ; Wailly, Kkmetds ilc l\ihvo(irapliic, 18118. 
There are also the works of Astle, Bilvisstrci, and others ; besidc's 
many books which deal with various branches of the subject. 
Among recent publications, the elementary treatises of W. Wat- 
tenbacii, Anleituny zur Luteiuisclceii l‘alao<jTa2>hii’t 'Sic., will be 
found useful. 

PALE [llERALnny, E. C. vol. iv. col. Gli5]. 

PALISSY WARE [P^ittkiiy and Poiicelain, E. C. vol. vi. 
col. 085 ; Palirsy, BKitNAiU), E. (J. S., Biog. Div. col. 908J. 

PALMER (Med. Lat. palmarim, palmifer), a ]).vlin-be,arer, a 
pilgrim who had visited the Holy-land, ami devoted himself to 
religion by making his life a continuous pilgrimag<!, of which 
the palm-branch was the symhol (Rev. vii. 9). The palmer 
wore a distinctive garh and carried a stalf which had a knob 
in the sha])e of a gourd at the lop and an iron spike or ferule at 
the ojipositc end. Tlui ])aliner differed from the <»rdinary 
pilgrim in that he had no settled abode, but w'andere<l from one 
shrine or sacred jdace to another; but tire distiiictioii was not 
very strictly observed in this coimtiy, and poets and ballad 
writers continually use the word palmer as synonymous wdlh 
pilgrim. (Pilgium, E. C. vol. vi. col. 524.] 

PALMISTRY, or CHIROMAMI.'Y, tl.e art of foretelling 
future events by observing the number and direction of the 
lilies of the hand. It was a mode of divination much in favour in 
ancient Greece and Rome; was practi.sed during the middle ages, 
and, in combination wdth astrology, w-as diligently cultivatecl 
during the 17th century, and written upon with much patience 
and erudition. The belief was sliared to some extent by men 
not usually over credulous. Sir Thomas Browne refers, in his 
‘ Religio Medici ’ (Pt. ii. § 2), to “ certain mystical ligures in our 
hands, which I dare not call inei'e dashes, strokes a la volee or 
at random, because delineated by a pencil that never w'orks in 
vain ; and hereof I take more particular notice, because T carry 
that in my owui hand which I could never read of nor discover 
in another:” and he seems to W'oiider that Aristotle, ‘^iiiJiis 
acute and singular book of Physiognomy, liath made no men¬ 
tion of Chiromancy.” Burton, too, is careful to give, the 
aphorisms “ Chiromancy hath, to foretell melancholy” (‘Anat. of 
Mel.,’ Pt. i., § 2 ., mem. i., subs. 4). It is still an article of 
popular faith in many countries, and is not obsolete in our own, 
tliough its professors are now chiefly itinerant gii)sey “ lortune- 
tellers,” and the cunning knaves wlio lie in wait for silly women 
in our great cities. The literary exponents of Chiromancy saw 
in the palm, the Valley of Life, or the I’lain of Mars, ])ounded on 
either side by the Mountains of Venus and of the Moon, which 
were formed respectively by the muscles of the thumb and the 
little finger, tins latter range being continued by the small 
cushions at the base of the fingers, and bearing resi)ectively the 
names of the Hills of Mercury, Sol, Saturn, and J upitcr; whilst 
wdthin the vaUey lie the main streams or “lines” of Fortune, of 
Life, the Middle or Natural Line, &c.; plain, mountains, and 
streams, each having its specific virtue, but modified in every 
person according to the circumstances under which they occur, 
separately and in combination. (Corn. Agrippa, l>e Occult 
Phil.j vol. ii. ; Indagine, Book of Palmistry, translated by Fabian 
Withers, 8 vo., 1656; Brand, Pop. Ant. voL iii., 185; Mauiy, 
Mapte, p, 76; Tyler, Prim. Culture, vol. i., 113; DIVINATION, 
E. C. S.; Magical Litjobatubb, E. C. S.) 


PALMITOLIC ACID, The potassic 

salt of this acid is produced hy treating hypogaiic AUmmide, 
with alcoholic potash at 170°. On 
l^ivci pi taring with hydrochloric acid, and crystallizing from al¬ 
cohol, the pure acid is obtained in ctdourless silky needles, which 
melt at 42 , and are insoluble in W'ater, although soluble in al¬ 
cohol .'uul e.tlier. When treated W'ith fuming nitric acid, it 
yields, amongst other produc.ts, palmitoxylic add, C.oHjgO* 
This crystallizes in yellowish iridescent lamina), 
which melt at (» 4 '\ Like palinitolic acid, it is insoluble in w'ater, 
but easily soluble in alcohol and ether. (Schriider, Atm. Chem. 
Pharm. cxliii. 22 .) 

PALMITOXYLIC ACID [Palmitoiac Acid, E. C. S.]. 

I’ALPITATION, all increased action of the heart, with or 
without irregularity of beat I Heaut, Diseases op, E. C. vol. iv. 
col. 628]. 

PANNAGE, a manorial tenii applied to the food consumed 
by sw'iiie in a forest, as beech, mast, acorns, &c., or the right to 
turn in so many hogs into the lamllord’s woods. It also signi- 
lies the money taken by the King’s agistors for the privilege of 
feeding hogs in tlie Royal Forest. Bacon thus fed was highly 
(‘steeiiied. The jiractice lias long ccastjd in England, hut is still 
ill force in parts of the continent of Europe, as Westphalia, whose 

coil hams realise a high price in the English market. 

PANTHEISM, a word compounded of the Greek nil, 
and e€4$, (foil, and signifying a philosophical system which 
may be variously deliiieil us the identification of God with the 
uiiiyerse, or of the universe witli God; of the Formless and 
Infinite with the finite and mulilforiii; of the objective with 
the subjective; of the fireator with tlie created ; of the Deity 
with Nature, or again with Law, Ordei’, Force, or Necessity. 
I’antheLsm is dilfenmccd as ideal, si»iritual, or meta])hysical, ami 
as physical, or material; whilst another method of classification 
refers it to four forms which are known severally as psychologi¬ 
cal, coamologicul, ontological, and. mystical. Strictly speaking, 
Pantheism is llie allirniation of the unity of existence, of one 
intinile, eternal substance, which w'eaves about or within itself 
an iniiuiiieruble nuiltitude of forms and modifications, and mani¬ 
fests itself in tin* aggi’cgate of jilieiioniena wdiicli we call the 
universe. The idea of creation proper, which presupposes a 
('reator who is something over, other, and apart from His 
creation, is thus foreign to the idea of I’antlieism ; wliich sub- 
stitutes tlie idea of necessary develojinient or emanation, to be 
foUow'ed by an ap]>arcnt destruction w’liicli is in fact re-absorp¬ 
tion. All matter, and even all tliought, is regarded as an illu¬ 
sion ; all life is lleeLhig as a brealli u})on a mirror in the 
siuishiiie, evanesctiiit as the w'aves that rullle for a moment 
the face ol the everlasting deep. Yet it is in the sum of 
plienoiuena so transitory lliat the universal existence realises 
and coiiipridiends itself, tliat tlie Deity achieves consciousness; 
it is such pheiiouiena that give a temporary locality to that 
wdiich has no ]»lact;, a form lUid body to that wdiich has neitlier 
body nor form, an ajiparent ciTcumscription to the unlimited, 
an apparent boundary to the infinite. It is tliii Divine virtue 
which informs all things, which does all things, which subsists 
in all tilings, wdiich is all things, without its infinite unity being 
alfected by any alteration or corrujitioii. In its ultimate, or 
extreme Ibriii Puntlieisiii is the migation of human or of any 
individual existence, the destruetioii of Jiumaii knowledge, and 
the imperative inarslial of a blank scejiticism; whilst, further, 
by its identilicatiun of good and evil it ignores all ethical cou- 
siderarions, repudiates all moral sanctions, and is necessarily 
without a tribunal or a Judge. In India, the birthplace of 
I’uutheisni, it is ])ri)l)able that the iihrases wliich afterwards 
caiiu! to be taken as its symbols and foimulro, wore at first the 
picture,sfme ami liyperbolical expressions of jioetry ; as also 
wutre probably the expressions of the popular I’olytheism, with 
wliich Pantheism showed itself to have a practical and historical 
conviirtibility. Pantheism, indeed, when once it has been sur¬ 
prised out of the propriety of its iimrtiai, and wakened up to 
action, has, in obedie?ice to a partitive, distributive iniluence, 
discovered itself as Polytheism. Polytlieism is the deification 
of the dM}ris of Pantheism; as Pantheism is the deification of 
the aggregate of Polytheism. 

Pantheism, whilst it remained the product of Hindu specula* 
tion, was almost exclusively spiritual m its character; but when 
it appears in thtf sphere of Greek philosophy—its introduction 
into which was at least prepared by Pythagoras, not to mention 
that Anaximander of Miletus, seems independently to have 
elaborated a system of physical or material Pantheism— it 
indinea now in one direction and now in another, being con* 
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tinned a« a spiritual system hy Xenophanes, Parmenides, and 
others of the Kleatic metaphysical school. Pantheism may he 
said to have divided with Dualism [Dualism, E. C. S., col. 799], 
tlu! rc^mlation of the several Gnostic systems, e8))ecially 
asaertiiij^ itself in tlK).se of Apelles, Valentinus, Carpocrates, and 
Epiphttiies, whilst it influenced or niodilied those which it did 
not tloininate. Of the Arabian philosophers, Averroes, by his 
adoption of tin* doctrine of emanations, gave evidence of his 
affinity with the spiritual pantheism of the Alexandrians ; whilst 
other Arabian speculators adoj)ted a doctrine analogous to the 
material systcnn ufteru’ards so sev(uvly developed by Spino/.a 
[Si‘jNo/A, E.C., P>ic»g. Div. vol. v. col. (539]. In modern times Pan¬ 
theism has coiisiderably influenced philosophical and theological 
opinion, and literary iJerformance ; and various modifications of 
the syst(!m have becui put forth, including that of Fichte, who 
from th(j consciousness of duty deduced tlu; identity of God 
with the moral order of the universe, and that of .Sclielling, who 
in his ‘ Naturphilosoj)hi(i,’ rej)roduced one more phase of the 
frequently recurring theory according to which men appe.ar 
simjdy as the thoughts of God, us rays of 11 is gloiy, as the 
breath of His being. (Diogenes Laertius, Livi'S ami Oitiuious of 
Jlivivmnt VkiluHirphers ; Saisset’s Kmii dti 1 ‘hilnito2)liie rditjumi' ; 
Dr. C. S. Henry’s Epitome of the Ilinlorif of I'hilosophj ; Moroni’s 
JJizionario hireUnantico ; Jlagenbach’s German Jiationalism ‘ and 
other sources.) 

PAPER GUTTING MACHINES, for severing long webs of 
pai)cr into sheets, were a natural result of the manufucture of 
j)upcr by machine. They are the subjects of patents by Cromp¬ 
ton, Miller,^ Cowi)or, Dickenson, I‘\nirdrinier, and other in¬ 
ventors. The details are too diverse to he. described here. ; 
but those w'ho witnessed the action (tf the Walter Press at the 
Ijondon International Exhibition of 1872 could see that vibrat¬ 
ing knives cut into sluaits the great lengths «.f pa])er on which 
the Times w’as printed. The cutting macliiiies for (uivelopes and 
other kinds of stationery are smaller and simpler. 

PAPER MANCFACTCKE [E. C. vol. vi. col. 254]. Re- 
aearches still continue to he made, and patents obtained, relat- 
irm to the substitution of various kinds of fibre for limm and 
other rags in ])aper-making. On a large manufa<during scale, 
only three ()f these*, substitutes can be said to have e.stablished 
themselve.s in England : namely, straw, e-snarto, and wood pulp. 
Straw i.s difficult t(» manage, and costly t<» bleach ; and although 
much of it is used in making printing paper IVu* the penny jour¬ 
nals and other cheap publications, as also for low-])riced writing 
jiapers, yet it has somewhat ilisappointed the. exp<*ctutions of th 
manufacturei-s. Esparto, on the other hand, has had a flurju-isiiii 
success [Ehi’ATITO, E. C, S. col. 905] ; means have bemi devised 
either for rising this fibre alom.*, or for combining it ivith othei 
paper-making materials. Wood ])ul]) is coming largely into ust 
on the continent. A fine jilant of machinery for the purjwse hai 
been setu]) byM. Voetter,at lleidenheim,Wurteniberg; and a still 
larger establishment has lately been founded by a Swedish com¬ 
pany near Lake Wenern. Soft 2 )ine can be obtain(*d at a low 
pih-.e in that country; and it is calculated that 5000 tons of 
pulj) can he obtained from (500,0(H) cubic feet of ivood. Pin 
and Hr are the chief kinds used ; but asjieii and lime or lindei 
yield the ivhitest piilji, birch and beech the shortest fibre, whil 
larch and jtoplar are also employed. The blocks of wood ar 
not converted into sawdust; they are ground ilown to veiy short 
fdires by friction against rough surfaces. So much prejjaratioii 
do thest*. fibres require, before they form a smooth jiulp, that the 
range of machines employed is considerable. In the newly- 
built mills for this i)ur 2 ) 0 se, the materials travel down successive 
storeys as the oj>crations advance, until the woo<l-])ulp is ready 
for the 2)aper-niachine on the ground-floor. Vats, rakes, si(*ve.s, 
inclines, brass wire gauze wc'bs, revolving beaters, mixing ves.sels, 
pressers, itl'c., come succe.ssively into use. At the Swedish and 
German works, the. pulp is brought to the state of carton sheets 
or slab.?, wliich can then be cut up and mixed in any jirojiortion 
with 2 iulped rag. Notwithstanding the rapidly-increasing use of 
■other materials, rags are imported into the United Kingdom for 
paper-making as Iiirgely as ever; indeeil, the year 1871 ex¬ 
hibited the lai^fcjst im 2 >ortation ever known, tlie (juaiitity hein*^ 
26,757 tons, valued at 442,030/. 

Paper-making machines have now reached a high degree of 
completeness. The largest and finest machines now made, in¬ 
cluding the drying a 2 )pa)’atus, can turn out 2500 square yards of 
paper per hour. The drying apparatus occupies the greater j)urt 
of the s 2 )ace ; it consists of numerous large cylinders of wire net, 
•each having a revolving fan in the inside; the wet web of paper 
passes round all the cyunderB, in turn losing some of its mois¬ 


ture hy the action of each fan ; insomuch that hy the time it 
quits the last cylinder, it is thoroughly dry. The paper is said 
to be harder an<l stronger when dried in this way, than hy the 
older method of steam-heated cylinders. Them is no breach of 
continuity in these o 2 )eratiou 8 ; the material is always moving 
on, gradually changing its form from a pul2iy i^oste to a web of 
line, smooth, dry writing or printing jiaper. 

Noteworthy extensions have been madt: in the substitution of 
paper for other suh-stances in the manufacturing arts. Paper 
wheels are made in America. Some of Pullmami’s railway 
saloon cans, in that country, have run 160,000 miles with paper 
wheels, which have worn out one set of tyres. Waste iiaper, 
2 )aT)cr pulp, and vegetable fibres of various kinds, arc treated with 
chloride of zinc, and 2 >i'essed to a state of great solidity ; by 
varying the strength of the zinc solution, the substance may be 
made as rigid as w-ood or as flexible as leather; it is used as a 
substitute for floor-cloth, us a substitute for leather in machine 
belts and in the uppers and umlers of shoes, as a material for gas- 
|)i])e.s, whip-haudles, buttons, combs, and in larger masses for 
whetils. Paper already made may be toughened hy pressure in a 
bath of the chloride of zinc. Paper pipes and tanks have been 
found to 2 )re 8 erve \vater 1‘rom freezing longer than ordinary lead ; 
and emigmni. or backwood huts, made of paper slabs, are found 
to be. w.armer than those wood or sheet-iron. In 18(58 Colonel 
Murah)ri, encouraged by the Enijieror oi the French, made 
exj)eriments on a new 2 >a 2 ier cuirass, light to wear, hut suffi¬ 
ciently tou"h to resist musket-bullets ; the war of 1870—71 in- 
t(‘rlercd with the prosecution of these ex 2 >eriment 8 . The. Water- 
2 m)of Paper and Corrugated Fibre- Com 2 »auy disrdayed, at the 
Loiulou interiuilioual Exhibition of 1872, a model house made 
of pa 2 )er, with water flowing over it. oA blue fluid is first 2 )ro- 
duce.d, by dis.solviug cop 2 >er Bera 2 »s in concentrated liquid am¬ 
monia ; this fluid, possessing a solvent and agglutinizing qua¬ 
lity, is brought into action with or various fibrous 

sub.stanccs, to 2 )roduc.e water])roof slabs oi graduatijd thicknesses, 
for building, rooting, 2 >anels, tubes, &c. Pa])er is sometimes 
electro-gilt, silvered, or co]mercd, for ornamental 2 >ut‘ 2 )Oses, by 
8(q>aTating the- mcUils from tueir nitrates. 

There is a large consumidion of ])a 2 )er, especially in Ann^ica, 
for making collars, wristbands, shirt, fronts, &e. Pa])er boxes 
are nuimifactured by very complete machinery, invented by 
Me.ssi*s. Gates of Frankfurt, U.S. A long coil of 2 >astel>ourd, of 
a width c(|ual to the dei)th of the. box, revolves on a drum, 2 msscs 
through printing ndlers, then through iiaste troughs, then through 
folders; until at length the boxes dro2> finished into baskets. 
The covers are luade in a similar way. 

The. use of 2 >ai»er for pape.r hangings or wall xiaper [Paper 
IlAKOiNfi.s, E. C. vol. vi. col. 251J has greatly extended since 
the .sub.stitiitiou of cylinder printing for block lU'inting. So 
chea]* are the common ))atte.niM, that some kimfs are sold as 
low as '•lid. 2 )er idecc; of twidve yards ; while, at the other ex¬ 
treme, choice s]»eciniens of block jirinting cost as much as 5.s-. 
2 »er yard. Soim; of the machines are as much as twenty-colour : 
that is, the 2 >.‘i 2 )(*r 2 )aB 8 e.s over twenty engraved rollers in succes- 
sit>n, receiving a 2 >ai t of the 2 Jattern from each ; and so rapidly 
»lo they work, that, one machine will 2 )rmt 20,000 to 30,000 yards 
ler «lay. A novelty culled Jajianese 2 >uper-hanging has been 
atelv introduced in London. It is distinguished, not so much 
for tiic 2 iattern 8 ]irinted on it, as for the mode of using ; instead 
of being pasted against the w^all, it is nailed, in such fashion as 
to imitate in some. de.gree tlu: dra 2 ieries or hangings of past times, 
liy a recent invention, tin-foil is occasionally used as a substi¬ 
tute for jm]»er in wall-decoration ; it can be painted and var¬ 
nished ; and in that state easily bent round mouldings and 
ornaments ; the face, or front may be an oil jiicture, which is 
rendered wateiqjruol’ hy the tin at the back ; or the foil may 
he gilt instead of 2 'ttinted, and remain free from tarnish for a long 
period. 

Consequent on alterations in the Customs duties, and on the 
temis of the commercial treaty with France, the importation of 
foreign paper suddenly and largely increased about twelve years 
ago ; it was 61,106 cwts. in 18(51, and 116,927 cwts. in 1862. The 
quantities and values in alternate years have varied as follows:— 

1864 . . . 153,054 cwts, ^6392,840 

1866 .... 159,008 „ 408,121 

1868 . . . 177,220 „ 454,865 

1870 .... 173,016 „ 445,61.3 

1872 . . . 203,742 „ 578,833 

Considerably more than half of the whole quantity comes from 
Belgium. These figures relate to printing and writing papers; 
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other kinds (not specified) were imported to the value of 233,01 H 
in 1870 , and 394,680/. in 1872. Tne exports of all kinds (except 
paper-hangings, which for some unexplained reason are omitted 
from the Board of Trade tables) were :— 

1866 . . . 210,892 cwts. :£656,800 

1868 . . . . 186,597 „ 549,756 

1870 . . . 177,683 „ 530,640 

1872 .... 305,092 „ 878,592 

Envelopes are here included. 

PARABENZOL ,CoH„ a hydrocarbon, isomeric with 

benzol, which Church discovered in light coal-tar oil. It is a 
mobile liquid which boils at 97°.5, and does not solidify at—-20°. 
(Church, Phil. M(U). [4] xiii. 415, and xviii. 522.) 

PARABROMALIDE, C.HBraO {GJIBr^^ a compound, 
isomeric with bromal, T)roduccd by the action of bromine on 
wood spirit. It crystallizes in colourless rhombic prisms which 
have a density of 3’107 and melt at 67°. Parachlomfifle, CallClaO 
(G^HCl^(\)f the corresponding chlorine compound, isomeric with 
chloral, is a pungent oily liquid obtained by a similar jirocc.ss to 
the parabromalide. It is insoluble in water, boils at 182°, and 
has a density of 1*5765 at 14*. (Cloez, Ann. (Item. Vhann. cxi. 
178.) 

J’ARACAUTIIAMIN, a red substance, allh'd to carthamin, 
formed by the action of sodium amalgam on rutiii. (Stein, 

Chim. Pur. v. 108.) 

PARAGHLORALIDE rPAiiAunoMALiDE, E. C. S.J. 

PARACOUMAllIC ACID, (iiO,C, This acid, 

which is isomeric with coumuric acid, is contained iiudoes which 
have been exhausted with dilate sulpburic acid, and may be ex¬ 
tracted from the residue by ether. It ciystullizes in needles, 
which are only slightly soluhlcj in cold water, but more readily 
in alcohol and ctlua*. It melts at 180’ ami forms crystalline, 
compounds with the metals. By the aedion of sodium amalgam 
it yields hiidrop((r(icon.mun(' nrul^ C„H,„()n (/f///''w//,/ 4 )> hi 
colourless inonoclinic crystals which melt at 125” ami are easily 
soluble in water, alcohol, and ether, (lllasiwetz, Ann. Ohm. 
Pharm. c.xxxvi. 31 ; lllasiwetz and Malin, Ann. Chan. ]*hunn. 
cxlii. 358 ; Buchanan Jind (flasc'r, Zcitn. (-hem. v. 193.) 

PARADATTSCETTN, compound, 

isomeric with datiscetiu [E. ('. vcd. iii. col. 391], is prodmu-d by 
the action of fused potassic, hydrate ou fiuerct'iin. It crystallizes 
iu pale yellow neeflles, wliicli are almost insoluble iu xvater, but 
readily iu dilnle alcohol. It forms eiystalliiie com]>ouuds witli 
the metals, (lllasiwetz ami Pfauudler, Jour. Pr. (% m. xciv. 65.) 

PARAEFTN fE. C. vol. vi. col. 27IJ has developed into a grciit 
article of manufactur<?. Mr. Young’s establishment at Bathgat(‘, 
near which the. Boghead (!oal is found, gixnv to a scale, of vast 
magnitude in the iiite-rval from 1850 to 18(!5. Ih* tlien csla- 
hlislied a mamifactoiy ou a still larger scab*, at We.st Cald'T, a 
district rich in bitiiiiiinous shale. At each place a new town has 
been built, for the accommodation of the workpeoide. The 
Bathgate works cover an area of iwi-iily-livc jicrcs, tliose m-ar 
West Calder no less than se.venty acres. The lU'ocesscs, ilescribed as 
succinctly as pos.sible, an*. th('S(^ : Tlui sliafy coal, a bard rusty- 
coloured mineral, is crushed by powerful machines, .‘uid thrown 
into long iron retorts ; it is nuiiiitaiued at a dull red heat, and 
the cinder or waste; is removed from the lower end of tlie retorts. 
The coal is de'coinposcd, ami tlu; oil vapour escapes from the 
retorts into main i>ipe,s, whence it passes into condeuisers, wliere 
it condenses into a liepiid. The oil, black ami greasy, Hows into 
large reservoirs. Subsequent processes convert this crude, oil 
into four substances—parallin oil for Imruiug, ])aranin oil for 
lubricating nuicliinery, solid wliito paraftiu, and a liqui«l naplitlia. 
These changes are brought about by a series of re linings, agita¬ 
tion with sulpburic acid, agitation with caustic soda, and 
distillations at various temperatures. Of all the four pro¬ 
ducts, paraflin oil for lamps is the most important. It is 
found to be cheaper than any other kind of lamp oil, except¬ 
ing American petroleum ; and its consumption in dLstricts where 
gasworks have not been established is now very large;. The 
explosive quality, p()ss(;ss(!(l both hy ])arallin and i)etroleuin 
when insufficiently refined, is removed hy Young’s processes. 
When all the lamp oil has been olitained, tile Kunainder, a thick 
greasy substance, is exposed to the action of hydraulic pr(; 8 sea, 
which press out a limpid oil suitable for use in lubricating 
machinery. The solid Inatter left iu the pressing hags, dirty 
yellow in colour, is subjected to numerous processes to convert 
it into the beautiful white substance, of w’hich paraffin caiidle.s 
are made. It is dissolved in heated naphtha, cooled and settled, 
filtered, steamed, melted, and poured into moulds. Besides the 


naphtha, lamp oil, lubricating oil, and solid paraffin, obtained 
from the distilled shale oil, a lifth product has oeen hrouglit into 
tlie market; a little ammonia was found among the substances 

J iroducftd, too small in quantity to attract much atteulion at 
irst; hut a marketable cauiimodity is now' made of it, in the 
form of Bulplmle of ammonia. There is e^'oll a sLvth product, 
seeing that carburetted hydrogen gas, the ordinary street gus, is 
driven off iu large quantities during some of the ju’oeesses ; this 
is employed to light the tw'o establishments and the neighbour¬ 
ing towuis of Batligate and West Calder ; and it is also used to 
heat Home of the, funiaccs. The juoduee of 1872, from 800,(XK) 
tons of Hbale, was estimated at 10 ,() 00 , 0 ()() gallons of lamp oil, 
and 5tKM) tons of solid paraffin, besides tlio lubricating oil, 
naphtha, ammonia, and gas for gas-lighting. Since the ex]>irjitiou 
of the puteiila, other paiullin manufactories have been established 
in the districts w'here tlie shale and Boghead coal are found j but 
Young’s are by far the largest in the kingtlom. 

New uses for paraliin are frecmently being suggested. It i.-s 
occusionally applied as a coating for plaster casts. Mix(‘d with 
benzole, it will serve as a glazing tor fiescoes. When pure 
])araffiii is poured Iiot into a wine cask, and allowed to line the 
whole of the inside, it is said to prevent tlie evaporation of the 
wine through the w'Ooil ; but it har«lly seems probable that the 
ilavour of the w'ine w’oiild he left unaffected. It is used in 
pharmacy; as a jm'servativi; of beer-casks from fouling; as an 
antiseptic covering for many im;])aratioiiB; as a w'aterproofing 
Ihjuid for w'oollen goods, and as a substitute for sulphur in lucifer 
mat dies. 

BARALDEHYBE [Metaldehyde, E. C. S. col. 1542]. 
BARAMALEK’ ACID, synoiiomoiis wdtli Eumauic Acid 
[E. vol. iv. col. 239]. 

BARAMATTA, one of the numerous varieties of slulf goods 
made in the Bradibrd district, is a light twilled material, with a 
line Avool w'eft and a cotton w'ai’p. 

BARAMIC A(!1J) [McLiiiTic Acid, E. V. S. col. 1535]. 
BARAMIDE [Mku.itic Acid, E. V. S.J. 
BARANAITlTliALENE oj- ANTllUACENE, jJwtcnc, 
(■, , 11,0 (Cjgffio)- This hydrocarbou, contained in tliut ])ortiun 
of coal-tar which distils at a high temperature, has also been 
prepared artificially. 1 . By beating beuzoylic chloride to 200 '’ 
witli water. 2 . By jiassiug tlie vapour of toluene through a red 
hot tube. 3. By distilling alizarin, puipiirin, or chrysoidmiiio 
acid Avilh zinc. dust. When pure, it crystallizes iu colourless 
lustrous ])lates having a vi»»let lliiorescence. These are only 
slightly Boluhle, in alcoliol, but iiion; nsadily iu ether and benzol. 
They melt at 213 ’, and distil umdianged at 361)’. When aiitlira- 
ceiic is dissolved iu benzol along with picric- acid it coinbines 
W'itli tlie. latter forming deep red coloured ciystals of jiic.rate of 
anthracene, which melt at about 170°. Aiitliruceiie, like naph- 
I tbaleiie, forms numerous bromo, cliloro, and iiitro derivatives, 
j The. dichlorantl dibrom antliracenes dissolve iu fuming sulphuric 
acid, forniiiig flu; sulpho acids, dimliJw-dirhhrn.nthracniic acidy 
I C,,lT„(-!l.^.Sa(),, ( 2 /A>,^^ 2 H//„f' 48 V\o) disulpho dihrummithra- 
cenic acidy Cj^lIgBiaSaGo Anthruccnc- 

carhnnk aridy = | formed 

wdiou authrac.ene is heated with liquid iiliosgene to 200 ° in a 
closed f.uhe. It crystallizes in ]iale yellow* lUH'dhis, wdiich melt 
at 206", and an; almost insoluble in Avater, but easily soluble in 
alcohol, [Gutnones Anthnoprinoio'y and Madder,'(. loLoimiNa 
Matters of, E. C. S.J. (Iferthelot, lUdi Sur. Ghim. j2j vii. 
223, viii. 238, ix. 295 ; (Iraeln; and Liebeniiaim, Zeitn. Ghem. iv. 
27f), 503, 724, a*. 602, vi. 213, 257 ; A mt. Glicni. Pharrn. Hiq). vii. 
257 and (Hu'.m. Bcr. ii. 678 ; Eritzscbe, N. PGternli. Acad. 
Jinll. ix. 3M5, xiii. 531 ; Perkin, .Tniu\ Ghem. Sue. xxiv. 15; 
ScluitzeiibergiT, Jhut. (Jlicm. (Irs. Per. v. 214 ; Schmidt, do., v. 
931.) 

BARANILINE, C,JIj^Na {G,^^K^^N^)y abase found amongst 
the higher l.ioiling portions of commercial aniline Avheii it is rec¬ 
tified. It crystallizes in long colourless silky needles, Avhicli 
melt at 192", and distil without decompo.sitinii at a viuy liigh 
temperature. With acids it forma a series (d' crystalline salts. 
(Hofmann, Proc. Roy. Hoc. xii. 314.) 

BAHAOXYBENZAMIC ACID [Oxydiiacylamio Acid, 
E. C. S. col. 103CJ. 

PAKAOXYBENZOIC ACID, CiH.O, = | 

(fJOyG^ Jf/)^. An acid, isomeric with oxybenzoic acid and 
salicylic acid, farmed on fusing anisic acid with potassic hydrate. 
It crystallizes in small colourless moiioclinic prisms, which are 
only slightly soluble in water, but more readily in alcohol and 
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ether. It melts at aiO“, and yields salts, most of which crystal¬ 
lize well. Several derivatives of this acid containing ethyl or 
methyl have been obtained, as also chloro, bromo, iodo, nitro, 
and amido derivatives. (Saytzeff, Ann, Chem. Pharm. cxxvii. 
129 ; Barth, JVien Akad, Per. liv. [2] 633 ; Jour. Pr. Gh&tn. c. 
366 ; Qraebe, Ann. Chem. Pharm. cxxxix. 1.34 ; Ladenburg, do. 
cxli. 241 ; L^enburg and Fritz, do. 247 ; Beilstein and liuhl* 
bei^, Zeits. Chem. v. 461, and Chem. Centr. 1870, 46 ; Peltzer, 
Ann. Chem. Pharm. cxlvi. 284 ; Zeits. Chem. v. 225.) 

PARAPH, the flourish after a signature. During the niiddh 
ages the paraph was the form of attestation of documents by 
notaries and other legal functionaries, and in some parts of 
Europe, as in Spain and at the French Palais dc Justice, it is 
still a necessary legal formulary. Paraph is sometimes used as 
the designation for the mark or flourish at tlu^ bottom of a page 
or end of a line to prevent tlie introduction of additional 
words. 

PARAPICOLINE, an r.ily base, iso¬ 

meric with nicoline, obtained by boiling the latter with metallic 
sodium. It has a density of 1'077 and l>oj]H at .-ibout 300" Most 
of its salts are uncrystallizabh!. (Anderson, Atm. Chem. Pharm. 
lx. 86.) 

PARATHIONIC ACID. Tlie baric salt of this acid was ob¬ 
tained by Gerhardt on boiling a solution of baric etliylsulpliate. 
It has since been proved to be identical with ethyl sulphuric acid, 
and not merely isomeric. (Erlenmeyer, yl/m. Chem. Pharm. 
clxii. 373 ; .Scheibler, Jkut. Chem. (-les. Ber. v. 446.) 
PAIIATOLUIDTNE [Ton’iniNF., E. G. S.]. 

PARIAN, unglazed porcelain for statuette.^ and other delicate 
work, is sometimes called statuary biscuit. It w.as introduced 
ab»)iit the year 1845 by M(‘ssrs. Minion, and lias been brought to 
great perfection by them, Mr. Buttain, M(>s.srs. Gopcland, and other 
linns. Gornish clay and Swedisli or American felspar are the , 
cliief ingredients employed. When timdy ground and nii.ved, the ! 
jiarian composition is cast in ])Ia.ster Jiiouhls, and tlieii .subjected 
to other jiroce-sses to produce a smooth surface. The firing is a 
very important part of the operation ; and diversitie.s in the 
management of it give rise to the dilferences Ixdween English 
and foreign parian, the former ])resentiiig a warm creamy tint, 
while much of the latter lias a colder blui.sh tint. 

PARING AND BURNING. Tinjirovements in the manu¬ 
facture of artilicial manure and in the managenumt of grass 
lands render this old poimlar practice, less needful than formerly. 
If grass lands are jirojicrly drained and aerated, and a .suitable 
sup])ly of manure from time to time applied, the meadows and 

f ia.sture 8 will increase in fertility. Some increa.se with very 
ittlc manure ; others require a much larger quantity. But if 
neglected in drainage, ai'ratimi, and manure, the finer grasse.s 
die out and arc replaced by the c.oarser ones, generally stolo- 
niferous. Vegetable matter accumulate.s, which ultimately be¬ 
comes eftetc, when paring and burning become neces.sary to get 
rid of it. Sandy and ])cat,y soils require largo dressings of 
clay and lime to keep them prolitably in permanent pa.sture. 
At one time it was, tliouglit that paring and burning de.stroyed 
insects, but this is more than doubtful, for it is now known that 
they are led by instinct to take up their winter quarters dee.p in 
the earth, at o safe distance below the effects of frost. Burning 
the surface sod may, however, deprive tlmm of food when they 
rise to iluj surface, and thus starve them. The spread a.shes .arc 
also destructive of in.sect life. P.y such means farmers may get 
rid of insects, bnt the process of hurning the b<kIs kill.s very 
few. Most artificial manures are. destructive of insect life, and 
when grass lands are ke])l in the higliest .state of fertility by 
them, it is seldom that insects do much harm. As certain ])ara- 
sites only multi])]y on tlu; Inaly of the ox or hor.se, when tin* 
skin is in a dirty, unhealthy staie, so something abnormal mn.st 
be the matter with the swards of gra.ss helbre insects will incre.‘ise 
80 as to do harm ; and prevention by manure, drainage, and 
aiiration will he found a safer cure than to kill by paring and 
burning. 

PARISH REGISTERS. The idea of kcei)ing n record of 
births and deaths is by no means modern. Athens and Rome, 
from a very remote period in either case, kept such a jiublic 
census, the one dating from the constitutions of Solon, the other 
from the Bcmi-liistorical period of kServius Tullius; Ovid and 
Juvenal mention a very similar sort of registration, by them 
called ‘‘Libri actorum.” But it >vas not until a.d. 1497 that 
parochial TegiBter.s, in the modem acceptation of the -word, began | 
to be used in England, having been originally introduced on the 
continent by Cardinal Ximenes, who to remedy the then in¬ 
creasing evils of easy divorces, directed each parish to keep a Bat 


of baptisms with the names of the sponsora in every instance, 
thus preventing any future pretence of spiritual relationship to 
invalidate a marriage. . 

But for a long time the practice of keeping registers was very 
primitive; and Guicciardini mentions that in one case at 
Florence the parish priest hod no more elaborate method of 
calculating his baptisms than that of putting a white bean for a 
girl, ami a black bean for a boy, into a bag, and counting them 
at the year’s end. The example set by Ximones of Toledo was 
imitated by the Diujue d’Alcald, viceroy of Naples, a.d. 1659- 
1571, who compelled the use of the Spanish method in tlie 
territory subject to his jurisdiction. 

The English use of parochial registers naturally commenced 
with the changed ideas m connection with religion. The monas¬ 
teries had hitherto been the principal repositories of such registers, 
if indeed the irregular manner in which they occasionally noted 
down the birth, marriage, or death of imy notable personage 
in their monastic registers or lieger-books may be so termed. 
How Buccession to jiatrimony was managed in disputed cases in 
tlie early mediaival time.s is diflicult to conceive; it was in all 
l>robability settled by the king’s escheator, who on the death of 
any landholder lield an inquiry, termed an “ Inquisitio post 
mortem,” to arrange the “relcviiim,” or tax due to the king 
from tlie heir. Belorc such an heir could succeed he was bound 
to jH*rform lioniagii and pay the tax, he then received livery of 
his iuheritaiice ; hut if he was a minor, or an attainder of 
treason, or felony had been suffered by the last tenant, the heir 
lost his inheritance ; or, in the former case, waited until he 
attained his majority and made })roof of Ids age. This inquiry, 
th(* n^cords of which remain in tolerahle numbers and afford 
valuabfe and interesting information connected witli pedigrees 
and genealogical res(^arches, \va.s carried out by a resjionsible 
ury summoned to a.ssist tin; esclieator, ami a transcript of the 
^jroceedings was sent into the exchequer. Four folio volumes of 
tlie.se returns, abridged, have been published by the Public 
Record (Vjinmissioncrs, and range over the period between 
.3 Henry III. or 121.9, and 26 diaries I. or 1045. 

In 1538, Tliomas (fromwell, afterwards Earl of Essex, and 
Vicar-general, issued a mandate for the keeping of registers of 
baptisms, marriages, and burials in each parish. He liad 
])robahly become alive to tbc! jiolitical value attaching to such 
recimls during bis residence in tlie Spauisli Netherlands. 

Although of late yisars they were rc'garded as an appendage of 
the state church rather than a beneficial institution, and so 
naturally suggested the principle of civil registration, in their 
(larly days no such objection was ever made to them. In the 
reign of Queen Elizabeth, among other c.erenionies attaching to 
cccle.sia.stical institution, tlie minister was onlered to subscribe 
to thi.s protc.station—“ 1 shall keope the register booke according 
to the (jueeiies majesties injunction.” Consequent upon the 
irregularity which had crept in upon the proper keeping of such 
documents, a r onstitution of tlie province of Canterbury, 25th 
October, 1597, required the register hcjok to be purchased by 
the jairisli, correct transcripts to be made into vellum book.*?, 
eiuih page to be certified correct by the incumbent and church¬ 
wardens, and such copies to be sent about Easter time to the 
registrar of the respective dioceses, that they might find a safe 
dejiository among the episcopal archives. The seventieth eccle- 
Kia.sticid canonof 1()()3 cunlirmed these regiilalionB,and it has never 
been repealed, uUhuugli it is not pcrlmi»B a matter of astonisli- 
nient that disobediemee of it has resulted in so many cases when 
Ave consider that the. registration, traiuscription, and custody of 
lliese boi»ks entailed an unremiinerative task upon so many 
individuals. The A^elluiu regi.ster of Loughborough contains a 
notice under the date 1601 to the elfect that John Dawson, 
master of the. grammar school, at the age, of seventy-one, made 
tile copy from the old ])aper books. Many of the copies are 
known to liave been abbreviated, by a careful collation with the 
originals. The custom of signing each page of the copy gave 
rise to ludicrous statements respecting the longevity of the 
clergymen of the 16th century. Duncombe, in his ‘ History of 
Herefordshire,’ asserts that the vicar of Bromyard held his 
living for eighty-two years, and one of his churchwardens sixty- 
four y(»rs, on error arising from the signatures appended to a 
transcript. Anotlier example relates that the same person held 
the living of ICoyliam, in Leicestershire, for ninety-tiVo years, 
being served by the same churchwardens for seventy years. 

The ciA'il wars involved parish i-egisters in the genenU con¬ 
fusion exj^eiienced by the Church; most parities are deficient iu 
regularity of their registration during the Commonwealth, the 
duty being commonly taken from the clergyman and depute to 
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some village tradesman. In 1644 the House of Commons referred 
thp sulyect to the committee in charge of the Directory for 
public Worship,” who, in the early days of the following year, 
among other Ganges, ordained that “a fair register book of 
velim should be jjrovided by every pariah, kept by the officiating 
minister, and shewn to all searchers.” Entries of all births, 
baptisms, marriages, and burials were to be made. The registers 
themselves of this period contain remarkable notices of the con¬ 
fusion experienced in matters of church discipline ; as for 
example tliat of Rotheby, co. Leic., “ 1643, bblluin!; 1644, 
bellum!; 1646, belluml, intermption!, persecution!, Seque.s- 
tration! . . ."—that of St. Bridget’s, Cheater, “1643—1653 
register defective, the tymes were, such”—that of Everley, co. 
Wilts, records, under 16(>0, that William Eastinan, a tinker, lield 
the rectory for five years before he was driven out. 

Registrars were appointed by act of parliament in 1653 to be 
chosen from among the pariahioners ; they hold office for three 
years and were allowed to charge a small fee for entries. In 
1695 a tax upon marriages, &c., was levied, and cverj' clergy¬ 
man was bound to keep a register under penalty of a hundred 
ounds. In 1711, in consequence of the daily increase of clan- 
estine marriages [Fleet Maiiriaoks, E. C. S. col. 1016J further 
stringent rules were enforced respecting t.lie proper keeping of 
the parish registers ; other enactments were passed in 17«1, .and 
in 1812, tending to perfect the information to be aflbrded by 
these records; but fire, damp, and theft have, at various periods 
contrihuted to the gra<lual (lestniction, or, at least, mutilation of 
a series of archives, wliich in their entirety would have. Ibrmcd a 
valuable imlex to the state of the population au<l the geiiea1ogie.s 
of the. people at large. Mnuv parishes have no <‘mly registers, 
few have them earlier than the vvdgn of I'llizabeth, and registers 
themselves vary very much in the information iliey ullbrd. 
l\rr. R. iSirns, in his invatuahle work, entitled ‘A Manual ft>r 
the. Genealogist,’&c., has given a detailed list of “ Tran.scripts 
of Parochial Registers in the Archives t»f the several hishops 
“ Catalogues of Parocliial Registers,” c.omjiiled from the collec¬ 
tions in the. College of Arms, the British Musmun, Society of 
Antiquaries, as well as those mentioned or abridged in Nie.liols’ 
“Collectanea” and “Topographer an account of “Marriage 
Dispensations of Lie-enses,” as well us great stitre of infonnatioii 
respecting non-parochial registration (Itj!<ji.sTKRK, E. (!. S.]. In 
the British Museum is a very compleb! scrie.s of ]»ajK*rs descrip¬ 
tive of tile State of all Parochial Register-hookH extant in 1831. 
(Add. MS. 9355 9360.) As exanqiles of the, curious ami inter¬ 

esting infonnalion t(» he, acr^uired from tliese popular arclnve.s 
we may examine the list ol Puritan names, such as ZiV/^ydc 
Kytcheiis, Frccgift Mahbc, liestore Weeks, (JiinatfnU Stmiar, 
Faintnot Rennard, wliicli contrast with the luiiiies of the famous 
Sussex jury (Sussex Arcliu'ologia, xiv. 246) who rejoiced in 
the (fiiristian names of Ar.ccpfcd, luHln’incd, Mahjmm', (Uul- 
Rewardj KHl-Hin , Fi(jht-the-(fi)od-Fi(jh f-oj- Faith , More- Fruit, 
IFrep-not, &c. We may also derives some knowledge of the 
working of tlu' statute whicli, in 1666, was ])as.«c(l for “burying 
in woollen,” with the object of jirote.cting ami encouraging the. 
woollen inanufaetures. An alfidavit was required from one of 
the inouniers that the deceaHe<l had not bein “put in, wnipt 
up, or wound up, or buried, in any shirt, shift, sheet, or sbmml, 
made or mingled with flax, hemp, silk, liair, gold, or silver, or oilier 
than what is made with sheep’s wool only, or in any colliti 
lined or faced with any cloth, &c.’’ Thi.s was afterw.'iru.s com¬ 
muted into a penalty or tux, and gradually falling into disuse 
was finally rejjealed in 1814 (54 Geo. III. c. 108). Sometimes, 
to save the lax, which bad been imposed in 1695, the person 
who kept tlie register put down no names for years. This 
practice fell away u’ith the rei>eal of the lax in 1836. From the 
baptismal ri'gisters many interesting items may be gleaned, as 
in addition to the name anti parentage of the child, other items 
have been occasionally added by Ihtj linmonr or caprice of the 
registrar; such as astrological signs, names of obsolete profes¬ 
sions and trade.s :—Virgiiiall-master, spurrer, comlit-make.r, 
Frencli-bood-maker, wood-monger, bowyer, fletcher, furbisher. 
Waters has given, in addition, notices of the “ (heatiirm 
Christi,” “ children of God,” or “ creatures,” a term constantly 

S lied to those who survived just long enough to be baptized ; 

of the “chrysoms,” who died witliin a month of their 
birtli. 'Phis term derived its name from the chrimm of whittj 
cloth placed upon the head when the baptismal ceremony was 
performed. The same writer has collected the terms emx>loyed 
to denote illegitimate childrcai, some of whicli, as well as "the 
e.etual names appropriated to ihe.ni, are by no means com¬ 
plimentary, Buen as;—incerti patris, filia vulgi, tilius terru», 
ARTS AND SOI. DIV.—-SUP. 


Forsaken filius meretricis, scape begot^cn^. filius wortiy Flic- 
foi-nication the base sou of C. Andrews, filia adjulteiijtis, a bjre- 
blow, a merryhepit, lovebegot; to these may b’e added ilia 
term which occurs thi*ee or foiir times in tlie prigiiial 

register of AUlerbu^, co. Wilts, in the British HusUain, am! 
the common expression love-cliild.’ Foundlings were usuaFy 
designated by a name expressive of the circumstances or pi; co 
of their discovery, such as Nameless, Godsend. Relictusj Sab- 
popna, Mary Porch ; and other names derived from the patrbii 
saint of their respective ]iarislie.s :—Clement fur those of St, 
Clement Danes, Temple for tho.se found in the Temple ; hence 
the .wpellatioii of Friday given to the new-found slave of Robin¬ 
son Crusoe is by no means a forced instance, and Fickens's 
account of the circumstances attending the naming of Oliver 
Twi.st, is jierfcctly compatible with facts of constant ocuarvence. 
The adoption of two (»r more Christian names, inst- od of the 
old practice whitdi limited the name to one., appears to be, of 
comparatively^ modern origin; and althougb rare inst.ances 
occur, it does not seem to have become general until the reign 
of George. HI. 

Sarcasm, libel, and malice glitte.r in many of the pages of 
these registers; ejathets, such as:—“Old Virgin,” “ Oiu'ru 
of llell,^ “ inai]»iens,” “Redshanks,” “ Vagabonds, commonly 
called Egyptians,” or “going after the manner of roguisli 
Egyptians,” are of constant occurrence. Many notices of ex¬ 
ecutions, witch trials, plagues and pestilences, whippings, duck¬ 
ings, with the H’ukkinge stolk*,’ may bo. noticea, as also a 
remarkable, formula mentioned by Walers ft>r the. reconciliation 
of a man with bis wife, when l>y re^ison of his long absence she 
bad taken another Inisband. 

(Sims, Manual; R. E. (k Waters, l^arinh hV^tsfers, reprinted 
with additions from the; Ihune and Foiriiju Review, 1876 ; •!. S. 
Burn, llixtonj of Fariah Jicnintertt, 1862; Report of Com. of the 
11. of (\ on Parochial Reiimtraf Ion; Biglami, Ohi^erritlinns on 
]*urUh Re;/iiifers, 1764 ; from which books, as well a.s various 
county hi.stories, (knikinan's Mapa:.ine, and Nntis ami (fierir.'t, 
much additional infoniiatioii may be. acquire*!. For those in the 
British Museum see the New Classed Catalogue of Manuscripts, 
HuKfrttphf/, vol. i.) 

I’ARISTVPHNIN, ?), a bitt<T un- 

crvstallizable sulKstance ciintaiiied along with ]>aridin in Paris 
(/nadrifidia. Ily boiling wilJi water, it is resolved into glucose 
and paridin [E. (k vol. vi. col. 297). (Wal/, A', Jahr. I'horin. 
xiii 3.73 ) 

PARIjJ AMENT. (Commo.ns, IIousk ok, E. C. vol. iii, col. 
86; E. (kS. col. 602; Ei.KCTitiN ok Mkmukkh, E. C. vol. iii. 
col. 780 ; E. c. S. col. 845 ; Pahi.ia.mknt, Ijikerial, E. C. vol. 
vi. col. 302.1 

Corrupt rraeliees at ?ile.e(i.nns. In the year 1868 tlie British 
Parliami'iil, desirous of iiujre eircctually RnpT)reB.sing corrupt 
]>raotices at elections, surrendered the. power hiLhe.rto ndaiued in 
the liands of the House of Comnnms of inquiring into and de¬ 
ciding both qUe.slioiis of law and fact hi res])ect of controviuteil 
elections. 

By the 31 & 32 Vief. e. 125, tin* trial of (dection ])etitions i^ 
to be conducted before a pui.siu* judge! of ou(! of Her Maji'sty's 
su]H*rior c*mrls of common law at Wesimiiister or Dublin, sit- 
liiig in tlicborough or the county iv-S])eclively, where the dispulid 
election take.s place, with power, however, to the judge, wlienever 
it shall seem desirable, to change, the venue to a more suitable 
place. 'I'lie judge is to be judge both of the law and the fact, 
except where it is deemed desirable, to reserve some (iue,stion of 
law, and in lhat case, tin! said (piestioii is to bo referred to the 
Court of (.’onunon Plea.s. At the coiiclu.si()n of the tiial tlu! 
presiding judge is to d<'teiniine whether th(! member, whose, re¬ 
turn or election is complained of, or any and wliat other person 
was <luly retunn.*<l or ele**t(!»l, or whether the election was void, 
and is forthwith to certify in writing such tletemiination to the 
Speaker of tin*. House of Commons ; and u]>ou such certilicale 
being given, his determination is linal to all inteiit.s and purjniM'.s. 

Where any charge is made in an election ]»etition of any cor- 
ru])t practii-**. liaving been committed at the ( lection to which 
the petition refers, tlu! judge shall, in addition to .such certifi¬ 
cate and at the. same time, report in vi riting to the Speaker as 
follows :— 

kt.) Whether any corrupt practice lias or has md, lieen proved 
toiiuvelicen eoimnitted by or with the knowledgi and consent 
of any candidate at such election, and the nature of such corrupt 
practice. 

(b.) The names of all persons, if any, who have been pwivcd 
at the trial to have been guilty of any corrupt practice. 

5 N 
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(c,) Whether corrupt practices have, or whether there is reason 
to Wlievo that corrupt practices have extensively prevailed at 
the election to ndiich the petition relates. 

Such report of the judj'o is to be coininiinicated by the Speaker 
to the IlouHo of Coiiiinons, and the House may make such order 
thereon, confirming or altering the return, or for the issue of a 
writ for a new election, or for referring the question of corrupt 
I)ractice8 in the said borough or county to commissioners to be 
appointed, under the 16 & 10 Viet. c. 6*7, to inquire into the same, 
as to the House may seem fit. 


Witnesses on the trial of such petition may, in addition to 
those produced on behalf of the ])artie8, be summoned by the 
judge niinself, if he think tit, and witnesses who have themselves 
iu*,en guilty of coiTupt practices may, to serve the ends of justice, 
rei t ive a ccriilicate of indemnity under the liand of tlie judge. 

AVhere it is found, by the report of the judge upon an election 
pcjtition under this Act , that bribery has been committed by or 
with the knowledge and consent of any candidate at an election, 
such candidaU‘ shall hi; deemed to liave been personally guilty 
of bribery at such election, and his election, if he has been 
elected, shall be void, and he shall ])e inca])able of being elected 
to and of sitting in the House of Commons during the seven 
years next after the date of his bi-iiig found guilty ; and he shall 
further be incjipable during the saiti period of seven years— 

(1.) Of being registered as a voter and voting at any election 
in the United Kingdom ; and 

(2.) Of holding any ollice under the Act of the session of tho 
fifth and sixth years of the r<‘igri of his Majesty King William 
the Fourth, chajdcr seveuty-six, or of the session <*f the thml 
and fourth years of the ridgn of her priisent Majesty, chapter 
one hundn d and eiglit, or any municipal office ; and 

(3.) Of holding any judicial oflice, and of being appointed 
and of acting as a justice of the peace. 

If on the trial of any election petition undisr this Act any 
candidate is proved to have persoiudly engagi^d at the election to 
which such petition relates as a canvasser or agimt for the 
management of tlui election, any person knowing that such 
person has witliin seven years previous to such engagement beim 
found miilty of any corrupt practice by any competent legal 
tribunal, or been reported guilty of any corrujit practice by a 
committee of tlu! House of Commons, or by the report of the 
judge u])on nn election jiclition under this Act., or by the rejiort 
of commissioners appointed in pursuance of the Act of the session 
of the fifteenth and sixteenth years of the reign of her present 
Majesty, chapter fifty-seven, the election of such candidate shall 
be void. 


Any person, other than a candidate, found guilty of bribery in 
any jiroceeding in which after notice of the charge lie has had an 
opportunity of being heard, shall, during the seven years next 
Mter the tiuie at wdiicli he is so found guilty, be incapable of 
bcin^ elected to and sitting in Parliament; and also be in¬ 
capable 

(1.) Of being registered ns a voter and voting at any election 
in tlie United Kingdom ; and 

(2.) Of holding any office under the Act of the session of the 
fifth and sixth years of the reign of his Majesty King William 
the Fourth, chapter seventy-six, or of the session of the third 
and fourth years of the reign of her present Majesty, chapter one 
hundred and eight, or any mniiicipal office ; and 

(3.) Of holding any judicial office, and of being appointed and 
of acting as a justice of Die peace. 

The Act apiilies to England, Scotland, and Ireland, special 
provisions being introduccil to adapt the practice under it to the 
Scotch Courts. 


Three additional judges to the superior courts of common law 
at Westminster were created in consequence of this statute for 
tht^urpose of more conveniently carrying it into effect. 

Election by Ballot. In 1872, the 36 & 30 Viet. c. 33, was 
jiasscd to amend the law relating to jirocedure at rorlianieutary 
and Municipal elections. By this statute a candidate for election 
to serve in Parliament for a county or borough is now to be 
nominated in writing. This writing, subscribed by two regis¬ 
tered electors of such county or borough as proposer and seconder, 
and by eight other registered electors of the same county or 
hovongh as assenting to the noniiiiation, is to be delivere<l during 
the time appointed for the election to the returning officer by the 
candidate himself, or his proposer or seconder. 

If at the expiration of one hour after the time aiipointed for 


the election there are no more candidate so nominated than 
vacancies, the returning officer is forthwith to declare such can¬ 
didates elected; if otherwise, he is to adjourn the election and 
take a poll in the manner subscribeil by the Act 

A cimdidate may during the time appointed for the election, 
but not afterwards, withdraw from his candidature by giving a 
notice to that effect signed by him to the returning officer; or 
the proposer of a candidate nominated in his absence out of the 
United Kingdeun may withdraw him upon a similar notice with 
a written declaration of such absence. 

In the case of a poll at an election, the votes are to be given 
by ballot The ballot of each voter shall consist of a paper (in 
tliis Act called a ballot paper) showing the names and descrip, 
tion of the candidates. Each ballot paper shall have a number 
printed on the back, and shall have attached a counterfoil with 
the same number printed on the face. At the time of votiiig, 
the ballot-paper shall be marked on both sides with an offirinl 
mark, and delivered to the voter within the polling station, and 
the number of such voter on the register of voters shall be 
marked on the counterfoil, and tho voter having secretly marked 
his vote on the paper, and folded it up so as to conceal his vote, 
sliall place it in a closed box in the presence of the officer^ pre¬ 
siding at the polling station (in this Act called “ tho presiding 
officer”), after having shown to him the official mark on the 
hack. 

Any ballot paper which has not on its back the official mark, 
or on which votes are given to more candidates than the voter i.s 
entitled to vote for, or on which anything, cxcent the said 
number on the back, is written or marked by which the voter 
can iKi identified, shall be void and not counted. 

After the clo.se of the poll tlie ballot boxes shall be sealed up, 
so as to prevent the introduction of additional ballot-jwipers, and 
shall lie taken charge of by the returning ollicer, and that officer 
shall, in the presence of such agents, if any, of the candidates 
as may 1)6 in attendance, ojien the ballot boxes, and ascertain the 
result of the poll by counting the votes given to each candidate, 
and shall forthwith declare to be elected the candidates or can¬ 
didate to whom the majority of votes have been given, and 
return their names to the Clerk of the Crown in Chancery. Tho 
decision of the returning officer as to any question arising in 
respect of any ballot paper shall be final, subject to reversal on 
petition questioning tiie election or return. 

Where an equality of votes is found to exist between any 
candidates at an election for a county or borough, and the addi¬ 
tion of a vote would entitle any of such candidates to be de¬ 
clared elected, the returning officer, if a registered elector of 
such county or borough, may give such additional vote, but 
shall not in any other case be entitled to vote at an election for 
w’hich he is returning officer. 

Offences at Elections. Every person who— 

(1.) Forges or fraudulently defaces or fraudulently destroys 
any nomination paper, or delivers to the returning ollicer any 
nomination paper, knowing the same to be forged ; or 

(2.) Forges or counterfeits or fraudulently defaces or fraudu¬ 
lently destroys any ballot paper or the official mark on any ballot 
paper ; or, 

(,3.) Without due authority supplies any ballot paper to any 
person ; or 

(4.) Fraudulently puts into any ballot box any paper other 
than the ballot paper w'hich he is authorised by law to put 
in; or 

(5.) Fraudulently takes out of the polling station any ballot 
paper; or 

(C.) Without due authority, destroys, takes, opens, or other¬ 
wise interferes with any ballot box or packet oi ballot papers 
then in use for the puiq)o.ses of the election ;— 

Shall be guilty of a misdemeanour, and be liable, if he is s 

ituming officer or an officer or clerk in attendance at a polling' 
station, to imprisonment for any term not exceeding two yetirs, 
with or without hard labour, and if he is any other person, to 
imprisonment for any term not exceeding six months, with or 
without hard labour. 

Any attempt to commit any offence s;pecified in this section 
shall De punishable in tho manner in which the offence itself is 
punishable. 

Secrecy is enforced upon every officer, clerk, and agent in 
attendance at a polling station during the election, under pain 
upon summary conviction before two justices of the peace. ol 
imprisonment for a term not exceeding six months with or wit’ - 
01111011x1 labour. The same penalty is enacted against any person 
that shall directly or indirectly induce any voter to display 
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ballot jN^r after he shall have marked the same so as to make 
known the name of the candidate for or agoinst whom he has so 
marked it. 

Bv the ruUs prescribed in the ichedule to the statute for the 
conduct of elections,—The returning officer is to appoint the 
time for the election, in the case of a counly within two days 
after the day on which he receives the writ, and in the cose of 
a borough on the same day that he receives it. The time so 
appointed may be any two hours between ten and three o'clock 
in the day, and the returning officer must attend during those 
two hours and for one hour after at the place of election. 

The returning officer upon the nomination paper being de¬ 
livered to him is in each case to placard the names of each can¬ 
didate and of his proposer and seconder, outside the budding 
appointed for the election. 

As to the poll—The returning officer is to provide a sufficient 
number of polling stations, each furnished with a number of 
compartments screened from observation in which tlie voters 
can mark their votes, and, with all the requisite materials for 
marking and stamping the ballot joipers. Every ballot box is 
to be BO constructed tliat the ballot papers can be introduced 
therein, but cannot be withdrawn tlienfrom, without the box 
being unlocked. The presiding officer at any polling station, 
justl^fore the commencement of the poll, is to show the ballot- 
box open to all present in the statitm, so that they may see that 
it is empty, and is then to lock it up and place his seal upon it, 
and place the box in his view for the recei])t of Iwillot papers. 

Iramediatoly before a ballot paper is delivered to an elector, it 
is to be marked on both sid^^s with the official mark; the nuudier, 
name, and description of the elector is to lie called out; and the 
number is to lie nuirked on the counterfoil of, and the register so 
marked as to denote the delivery of a ballot-paper to that 
elector. The elector is then in one of the compartments to 
mark his ballot paper, fold it up so as to conceal his vote, and to 
])lace it in the liallut l^x. Voters unable to write, or to reiul and 
write, or who conscientiously object to write on the day in ques¬ 
tion, as in the case of Jews on a Saturday, are to have their 
papers marked for them by the presiding officer in presence of 
the agents of the candidates, and then placed in the ballot box. 

At the close of the poll the ballot box is to be sealetl uj) and 
delivered to the returning officer, wlio, in ilie jjrese.jice of the 
agents of the candidates, is to proceed as soon as jirautiwible with 
the counting of the votes. 

Municipal Elections, The Act and the- rubis appended relating 
to vote by ballot are applied with the necessary modifications to 
municipal elections. 

PARQUETRY [MARQUKTttY and PAiiguETUY, E. C. vol. v. col. 
495]. 

PARTITION OF NUMBERS. The ijrhicipal discoveries 
on this subject are due to Professor Sylvester, The main 
theorem which we sliall presently give will be found enunciated 
)>y liiin, with an intimation of the iiietliud of jiroof, in the 
‘ Quarterly Journal of Pure and Apiilicd Mathematics,’ vol. i. 
p. 142. The demonstration we are auout to give is due to Mr. 
Samuel Roberts, and will be fouud in tlie same journal, vol. iv. 
p. 155—168. 

Let a, a, a, . . . be given elements, positive whole integers, 
and let a, «, -f + • • • -f <»/> Wlien n is a jMisi- 

tive whole number, reepured the number of the solulioiis of this 
iMjuation in positive integers. 

The sought number is the coefficient of x" in the expansion 
according to ascending powers of (x) of 

__I_ 

(1 — X"i) (1 — x''a ) . . , (1 — 

Let the sets of roots of 


Assume that for (p) quantities, the required sum is: 



. . . . (o,-ap) ’ (0,-0,) («,-“») • ' 

. (a,--ap) 

+ ... -b 

IK+P-I 


-r •. • "T 




Let anotlier element be added, and the required sum is: 


or by hypothesis. 
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a,P-' _ 

(o, - aj . , . (a,-a,,) 


m+l ^ w +1 

J*41 

“p+1 - «i 


I 


he sign 2 denoting the sum of terms obtained by tlie sym¬ 
metrical interchange of letters. 


But 


(a, - Oj) (a, - aJ . . . (a, - a^) - a,) 

+-_ j 

(o, oj (o, - o,) . . . (o, - o^) - tt,) T 

1-1 

a 

-1. --_£__ 

(“. - “i) -«.)••• («„ (Vi - ) 

a""* 

^ _Vm__ 

^“p+i “ “i) ” «i) • • • “ “p) 

and the result is therefore 

a,"HP ^ 

‘i—«*) (“j-a,) . . . («.-«p+l) K—«i) («a—«#)'. . («,—Opij) 

ttj a,) . . . o,,)* 


and since the expression holds for it is true for any number 
of quantities. 

If two or more of tbe quantities arc equal, the uliove formula 
fails by two or more of its terms becoming infinite. In this 
case, however, the sum of tlie apjiarently inlinite terms is finite. 
Let Ka^ Koj . . . j denote the several terms; we then liave 


the several waves equal to the coefficient of iu: 


Ka, 


I T- “* I 

—7- -f" —, - -4- 

tti'—a, • ae‘-Og ' 


+ 


tlie quantity fo) being made equal to o, o„ &c., successively ; 
but there is this disadvantage, that the result in llie case of 

:(pial quantities reiiuires redueiiig from the form - JJ . We may 
-ivoid this, however, by considering the successive waves as 
equal to the coefficients of in 


Ka, (cm')’"-’* , (ae')«+^ , , ^“,+1 («*)»»+* 

I being made successively a, o.^ . . . 


a"! - 1 0, C"** - 1 ^ 0, . . . p'p - 1 « 0 

l*e respectively: 

«i fa • • • P» Pd • 


The above expression is evidently equivalent to 

_ (at')”»+r+* __ 

(a*‘ - a,) (aa* - a.) . . . («' - 


Decomposing the factor of the denominator of the alwvc 
function by means of these roots, we have for the coefficient of 
x" the homogeneous n dimensional sum of the powers and 
products of tne roots. It is necessary to express this sum in 
partial fractious: 

In the case of two quantities o, a,, wo have: 


We may state the result thus. The sum of the hoiiK.gencous 
m—dimensional powers and products of the roots of ^p(x)=0 
is equal to 

m-fp-l 

f * • * -r 

or to the coefficient of y in receiving succcessively 

6 N 2 
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the values of the roots: or if 0 (r) = (i) , we may write 

the last function —.. 

t {(«')-■} 


Ap]ilyin" this to the question before us, we have this solution : 
the niiiuber of solutions aecording to condition of; 

+ Oj, a;, + Up Xp = n ift the sum of the coefficients 

^n^nt 

when p 




of 4- in — . , 

^ ) (I— 

receives successively the values of the roots of 

- 1 - 0, -1 : 0 . . . , p"» - 1 


vy 


It will be observed that this demonatration depends upon the 
fact that the (juotity of («) with respect to n.j . .. is tlie 
sum of the homogeneous n—dimensional powers and j)roduct8 
oT the roots of the denominator of the generating function. 

PAirJ’RIDGE WOOD, so named from a i>eculiar wavy pat¬ 
tern in the grain, is tlie ])rodu(re of a tree; growing in llrazil, and 
is used for walldng-sticks, umlirella handles, and Hiiuill articles in 
fancy and cabinet work. 

PASSANT, in Heraldry, walking. Thus a lion Tepre.scnted 
with his face directed forwards is dcscrihed as “a Lion pasmnf 
if with his fac-e turned to tin; spectat(% as '“a Lion p«.s.s-«/d. f/w«r- 
if walking and looking backwards, as ^'pansant mjto’- 
dant;” when two animals are blazoned walking in oj>posite 
directions, they are comder-pamiiit, or ^xitfunui-repamnit. 

PASSTNO-JiELL, or, us it Avas popularly called, the Soul-Jicll 
(A. S. l^mvl'CnijU, Northumhriuii mii'l-rniil), the tfdling of a 
church bell aa a ]jerson was dying. In curly times the cnslom was 
general in England, the object Ixung to invite thosi; who heard 
the bell to oiler u^i a jirayer for the peminff. or d<!parting, soul 
(‘Monust. Augl.’ xliv.). Thus Sir Tliomas Prowne. Avriies 

Religio Medici,’ I’L ih § b): - “ 1 never hear the t<dl of a pass¬ 
ing-hell, though ill my miitli, Avilhout iiiy prayers and best 
wishes for the departing spirit.” Some Aviiters sneak of it as 
intended also to scare away eAul spirits avIio were aoout the sick 
jierson’fl bed ; and otlu'r reasons, more or less fanciful, have been 
assigneil, as may be seen in liraiid (‘ Pop. Ant.’ ii. 128—140), 
but tliere can be no doubt that the true ]uirpose aauis that above 
stated. Many leferenccs to the jiassing-hell occur in onr older 
])oets and ]m)se writers. Eor the passing-hell has been suhsli- 
tuted the lolling of a bell offer a death, with Avhich OA’ciy one is 
familiar. 

PASSION PLAY. The history of the religious drama to its 
decline in the Miracle Plays of Englaiul aiul the Continent is 
giAU'nat sufficient length uiuhT Drama, Draaiatio Literaturk, 
K. ('. vol. iii. eol. (534, &c. (.sec especially cols. 6r»3-r>(>). Here 
Ave propose to give a slant account of almost the only surviving 
re])reseiitatiou <d' the ohl scriptural drama, the Passion Play, 
still piTlornicd at Oherummergau, a mountaiii village of 
llaA'aria. 

The Ohcramniergau Passion Play i.s acted once in ten years, 
according to the, local tradition, in I’ulfilment t)f a voav made on 
the occasion of a leurJul iicstilence Avdnch <levastated the neigh- 
hourhood in 1033. Tliis, however (as sliown hyb’.A. Daisen- 
lierger, ijarish priest of Oherammergaii, in the account of the 
]>lay which he ])uhlishcd in IHfiO), was only the revival of a 
custom Avhich luul fallen into aheyaiu'e. Since the gciicKil pro¬ 
hibition (tf these ]>lays in IJavaria, the peasants of Oherum- 
mergan have at various times received permission to jM-rform 
thcii’s. ethers Avere also reviv^ed for a time, but the Oberam- 
mergaii ]ilay is the only one that still survives. Dubbera 
accounls I'or this in three Avays : he .says that the }>eople are pos- 
.seHs(!d of an innate artistic taste for representation, as shoAVii 
in their talent for Avood carving; that they are an earnestly 
religions ppiple ; and that there, is an intrinsic. Avorth and sacred 
cluujicter iu the text. This text lia.s, at each jierioil of itJi 
reaj)|)earance, been carefully revised, altered, and adapted to 
altered times. Tho original MS., on Avhkh all later ones have 
lieeii loriued, is in the King’s Library at Munich, and tlie com¬ 
piler Avas .lohunnes Aelhl, parish ju iest of Weillieim, who died 
in I bill). It is interspersed with alternate action and lahleaiu. 
rinoils; hut the latter are scenes also Irum the Passion, not as 
at present, Ohl Testament types. In 1760 ami 1700 it Avas 
iilayi tl (according to Deutinger) after a text arranged hy Father 
K'rdinamI, a Pencdictine of Ettal, Avith tableaux, from the Old 
’rcstaiuent, Avith an angel as interpreter, the part now performed 
by the chorus. In 1770 and 1780 it was revi.sed again and 


1C5G 


rlivnied by Father Magus; again, in 1810, by Oltmar Weis, parish 
priest, and llochiis iJedler, schoolmaster of Oberainmergau- 
the former correcting the text, the latter arranging the music; 
finally, in I860, by Daisenlierger, nresent priest of Oberam- 
mergau, as it was represented in that j ear and m 1870 and 
1871. It is probable that as, in the first instance, the fathers of 
Ettal and the priests of Oberaminergau were tlm arrangers of 
the play, the monks were the actors. The performance now 
is entirely managed by the peasants of the village, no out- 
.sider being admitted to take part. The village of Obcrani- 
mergau is situated at about twenty-six miles from Weilhcini, 
which village lies at a distance of two hours by rail from 
Munich ; but after le-aving Weilheim the road rises all the way, 
and finally becomes preeijntous till it arrives at Ettal, which 
is situated on a talile land within tAVO miles of Oberammer- 
gaii, which village is surrounded by high hills. Though tlie 
distance is not great, the nature 01 the road mcakes it a long 
day’.s Journey from Munich. Many people attribute the pre¬ 
servation of Ihe play in its religious integrity, to the isolation of 
tho. place and its inliahitants; but though isolated, it has never 
Leen unknown. An author of the last century calls the valley 
of Unter and Oherammergau the most beautiful in the Bavarian 
Alps, a])hice of liistorical interest, knoAvn in the time of the 
Roman.s. 11 was a high road for the jirodiicts of the East by 
Venice to Augsburg, and so to northern countries. There 
were certain dues paid for free passage ; this continued until 
the Thirty Years’ War, Avhon the tnillic, and consequent re¬ 
venue, AA’as destroyed, after which the. art of Avood carving, for 
which the inhabitants had ahvays been more or less celebrated, 
became their chieJ’ employment and source of emolument. 

Tlie representation oi tlu* yilay takes jdace generally on 
Sundays, once a Avoek, from Whitsunday to the end of Seyitem- 
her, usually in each timth year ; hut in consequence of the Avar 
betAveen (huinany and France, Avhich interrupted the porform- 
auc.<‘. after the third representation in 1870, im:li having been 
dmAvii olf for the Avar, many of them, the Christus, for instance, 
heing amongst the principal performers, it was reproduced in 
1871. Th(i ChristiiB, hy H])ecial ixirmissioii of the king, was 
exempted from seiTing on the battle field. Hi! was kept in the 
war office, and alloAved to retain his long hair. The, influx of 
visitors Avas so great, that many predict the eventual spoiling 
and Hubseijucnt Hn|)])rcssion of tlu* performance. It is athoi’ough 
rejire.sentation rather than an acting of the Gospel narrative. 
The men are a remarkably handsome race, with great dignity : 
they are mostly Avhat aa’c should call in England yeomen, that 
is, thi'y till their turn land ; hut then they till it themselves, 
it of them not being rieli (‘uough to employ jiakl labour. 
The men who performed tho ]Kirts of St. James and St. John on 
the Dill of July, 1871, returned from the, field on Saturday 
night, on their own hay cart, Avith the hay they had made, and 
housed it under the. roof of tlieir (‘.ottage, Avhich Cottage AA'as only 
sujie.rior to that of an English lahourer, in its exipiisiti; cleanli¬ 
ness. The man, Joseph Mair, avIio acted the jiart of the 
Christus, lives iu u scarcely better cottage: he is a Avood carver, 
espeeiully celebrated for his crucifixes. The greater part have 
to labour Avith their oaaui hands for their daily bread; some 
again have siihstaiitial stone houses, sometimes ndomeil with 
frescoes ; lliese i’olloAV diilerent callings ; they are the grocers, 
dyem, &c., of the. village. The village itself is like a great farm¬ 
yard, with no regular streets, house.s, great and small, dotted 
about, .stacks itf hay and Avood and manure, cattlo, cows, and 
ihecji encountering the visitor. 

The scene of the ])eiionnance is a large Avoodeii structure, 
callable of accomnioduting 6,000 peo]»le. The better seats have a 
rough protection from the weather : hiit all the rest of the theatre, 
both foi' actom and .spectators, is under the canopy of the sky. 
As Ava.s i»robably the case with all such performances in olden 
time the sjiectacle is preceded by masses, which begin from 
duAvn and continue 011 till high mass at six o’clock, so giving 
every one an opportunity of assisting at one or other of the 
inajises liefore he proceeds to the theatre for the instruction, 
which commences lu ecisely at eight o’clock, and, with one hour’s 
iiitcnnisBioi), lusts for eight hours. As a gun fires, the chonis, 
nineteeu in 11 umber, file in, headed by the choragus,—costume 
and gait, and all details of dnis.s, are most minutely attended to. 
The singers are dressed in flowing robes, with flowing hair, 
golden crowns, and sandalled 1‘eet; their tread as they advance 
or retire is majestic ; men and Avomen are dressed exactly alike 
(except tlie choragus), and arc only to be distinguished by their 
voices. The busiiioas of the chorus is to call attention to the 
scene about to be represented, to explain the meaning of the 
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types, ainl their bearing on the scene. They enter between 
each act, and remain during the exliibition of the tableaux vivants^ 
falling back for the rising of the curtain, which occupies the 
centre of the stage, and which is suspended for three minutes, 
during which is exhibited what at the distance looks like a 
bas reliefy so motionless are the figures : sometimes as many as 
300 persons, including very little children, represent tbese 
tableaux. 

The text has never been published, and no one is allowed to 
take notes. The words sung by the chonis are sold in the village 
at a small cost. The Christus sneaks but little, and always in 
the words of Scripture. The tableaux and scenes are arranged 
as follows 

Act Ist. 

Tableaux. Scenes. 

Ist. A<lam and Eve expelled The triumjihul entry into 
from Paradise by an angel. Jerusalem, 301) peojde str»*wiiig 

2nd. A cross in the midst paliu-braiiches and garments, 
round W'hich children kneel and Money-changers driven from 
sing. the Temple. 

Act 2ud. 

Jacob’s sons keeping sheep Court of the Sanhedrim— 
conspirc against Joseph, who Priests and cuiinacllors consult 
appears in the distance. to put Jesus to death. 

Act 3rd. 

Ist. Tobias receiving Ids The 8uppt:r in Simon’s house, 
father’s blesaing. His mother, Tlie alabaster l>ox. Jesus 
the angel, and the dog. meets his mother witli other 

2nd. The Bride of the Can- women in a garden, and takes 
tides bewailing, surrounded leave of tliem. 
by maidens, with flowers and 
harps. 

Act 4th. 

Vashti spumed and Esther The weeping over Jerusalem, 
chosen, signifies the rojectioii Peter and Jolm sent to jirepare 
of the Jews and call of the the Passover. 
ltentile.s, Judas tempted to betray his 

Master. 

Act 5th. 

1st. The manna falling on The Passover. Washing of 
the chUdren of Israel. feet and institution of the 

2nd. A gigantic hunch of Eucharist; tlie cup as well as 
grajies home hy two men, typi- l>reud given to each, 
cal of the flesh and hlood. 

Act fltli. 

Josepli sold by his hretlu’cn. Judas ajipears before, the San¬ 
hedrim and agrees to sell his 
Master. 

Act 7th 

Adam digging in a garden. Carden of (.jethsemane, three 
Eve with children. disciples in the foreground -- 

Tlu? Christus retires ; nn angel 
appears. Scene changes -Judjus 
■with soldiers — betrays his 
Dlaster—Disciples .slip away, 

(Here an houi'’s interval.) 

Act 8th. 

Iflt. Micaiah before the Kings Jesus 1 nought liefore Annas, 
of Israel and Judah. 

Act 9th. 

Ist. Stoning of Naboth. Jesus brought before Caia- 

2nd. Job sitting in misery— phas—St. Peter denies him— 
his wife scolling. Ilis remorse and repentance. 

Act loth. 

Cain with a club—Abel lying Remorse of Judas, who ap- 
dead. pears before the Sanhedrim, 

throws down tlie money, rushes 
out and hangs himself. 

Act nth. 

Darius condemns Daniel to Jesus before Pilate, 
the lioii.’s den ; type of tlie re¬ 
luctant sentence passed bv 
Pilate. 


Act 12 th. 

Samson stiuiding between two Christ before Herod, 
pilhirs; type of Cluist before 
Ilerod. 

Act 13th. 

1st. Jacob’s sons take home Stripping of Jesus—Scourg- 
the coat stained with blood. ing—Crown of thorns—The 

2nd. Isiuic on the pile- rolie and reed. 

Abraham’s hand ari'cstcd by an 
angel. 

Act 14th. 

.Joseph, in gorgeous ai-ray in a Christ again brought before 

chariot, iKiinted to by Pharaoh Pilate—Caiajihas Jumnding on 
as the saviour of the nation. the mob-Barahhas brought 

2iid. Aaron slaying the ram out and placed beside him— 
as an atonement, Pilate waslics liis liands, and 

the sentence is read in the 
lumie of Tiberius Cojsar—He 
breaks a slalf and throws it 
down. 

Act D^tli. 

1st. Isaac on his way to Cflirist bearing the cross—Two 

Moriah, hearing the wood. thieves following—lie staggers. 

2ud. Israelites in tlui wilder- Simon of Cyreiie appears and is 
less with ihi* bm/.iui Heri)ent. seized. A group of W'omen 

:ird. 1’he serpent lifted on a nus-t him—Veronica oilers the 
handkercldef. 

Act ICth. 

Chorus in black garments. Crucifixion, the details of 
No tableau. which follow strictly the Scrip¬ 

ture narrative—Entombment. 

Act 17th. 

1st. Jonah thrown on the The tomb guarded, then it 
shore. suddenly hursts open, and the 

2nd. The Israelites crossing (’hristus moves majestically 
the Red Sea. from it—\h’siled by women, 

Christ’s (liscijiles —Interview 
with Mary Magdalen. 

A final tableau represenis the risen Lord surrounded by angels, 
di.sci])les, friends, and his mother—He slowly rises and the 
cuilain falls. 

The whole ]»ei’fonnance occu])i<‘s eight hours. 

'Phe (’hristus is generally chosen first with a view to his 
being worthy of the honour, and then to his fitness in jdiysical 
strength, as the, jiart is a trying one, In the years 1870 and 1871 
it was re]ueHented hy a man of graceful form and stature, whoso 
every action "was a picture ; hut many, cs])ecially those wdio ha»i 
only seen liis photograj)!), objected to the, face as ])lebeian ; those 
who luul seen the man were ipiite satisfied that his face, if not 
BO refined us one might have wislusl, was a good representation 
of the “ Mail of Sorrows.” Of the other actors, Pilimger, who 
performed the ])urt of I’ilute, lechner that of Judas, and Lang 
that of (.Viajihas, were tlie most striking in appearance and 
manner. The women were inferior to the men. Mary Mag- 
iluhai was the heat. The Bihle narrative was strictly followed 
from the triumphal entry to the Ascension, except in one or two 
unimportant details. 

(W. Dubber.s, J>a)iOhmtmnur(jauir Passioti^s Sanely Frankfurt, 
1872 ; J\rmnal fnfurniaiioa.) 

PASvSiVTTV OF METALS. Some metals, when immersed 
in concentrated nitric acid, undergo a cliange ; they become 
more electro-negative, less oxidizahle, and lose either wholly or 
for the most part, their tendency to decompose acids and metallic 
saline solutions ; they pass from their owfinary active state into 
a 2 )assive shite. I’assive iron, for example, will not sepiirate 
cojiper from a solution of c.upric sulphate or nitrate, nor mercury 
from mercurous nitrate, nor silver from argentic nitrate. What 
is veiy remurkuhle is, that if one end of a coil of iron wire he 
di])j)ed into nitric acid of about the sji.gr. D2(K), it is iiowerlully 
acted on, and red fumes escape in abundance ; but if this end 
be taken out and the other end be immersed in nitric acid of the 
sp. gr. 1*410 to 1-500, this acid will not act upon the wire, and 
the other end may now bo returned to the weaker acid without 
acting upon it or lieing acted ujion : the whole wire is now in a 
passive condition, produced ap])arently by simply dipping about 
one inch of tlie extremity of a coil (of many yards, as we have 
tried it) in the strongest nitric acid. The whole wire is 



1659 


PASTE. 


PATERNOSTER. 


1660 


apparently thrown into some electro-polar condition which 
renders it inactive. It is intelligible that iron wire should 
remain passive in the strongest acid, since the nitrate of that 
and some other metals that are passive, require at least six 
proportionals of water of crystallization which arc wanting in 
the strong acid. The subject, however, is obscure, not for want 
of investigation, since Gmelin, in his * Handbook of Chemistry,’ 
(Cavendish Society’s translation) devotes twenty closely-printed 
pages to the mere analysis of what has been done on the subject. 

PASTE, in ancient art means the imitation of hard or 
precious stones in opaque or transparent glass. The oldest 
examples arc Egyptian, the earliest of which are dated in the 
reign of Thotbmes III., about the 15th century n.c. At a 
later peric^, fragments of pastes or opaque glasses, imitating 
lapis-hizuli, red jasper, and green felspar, came into use for the 
purpose of inlaying tiles, woodwork, and jewelry, and continued 
to be mode iill the Ist or 2nd century, a.d., when the furnaces 
of Alexandria supplied delicate imitations of intaglios and 
cameos to the Romans. Under the Greeks pastes were used, in¬ 
stead of engraved stones, for rings; and such pastes, called 
Uphrat/ides hyalinai, or class scali^ are said to 1>e os old os the 
6th century n.c., or the time of the Peloponnesian war. There 
was little if any use of pastes amongst the Babylonians and 
Assyrians, but paste scarabaii, of Phcenician workmanship, are 
known. It was not however till the Homan empire that pastes 
came into general use, and those who could not provide them¬ 
selves with the costly engraved stones of celebrated gems, 
were content to use paste imitations. The^ were called 
gemma vitrea, and set by the poorer classes and slaves in the 
iron rings which they'wore. Such pastes of intaglios were 
generally of transparent glass of blue, pink, or sea-green colour. 
The imitations of camei are generally with white reliefs upon a 
blue ground^ and the hugest known, 16 inches by 10 inches, 
in the Vatican, repi-esents Dionysos and Ariadne. Another 
celebrated paste of the some class has for its subject Leander 
swimming the Hellesi^nt. Although these pastes have neither 
the sharpness of outline nor the beauty of work of engraved 
stones, they are yet most valuable specimens of ancient art, as 
they often give subjects not preserved in hard stone, and evi¬ 
dently copied from works of greater antiquity than themselves. 
They are therefore equally valuable from an archojological and 
artistic point of view, although they do not realise tlie high 
prices paid for engraved stones. Pastes are distinguishable from 
stones by a liard file, which scrapes them. The name of one 
artist only, Aulus Alexander, has been found on pastes. The ■ 
Roman jewellers soiuetiiues deceived their customers by selling ■ 
pastes for stones. The use of pastes continued after the fall of the 
Roman empire, and in the so-called Byzantine period, and w'as never 
entirely lost in the dark ages. Marhodus and Heraclius, in the 
9th century, give directions for their fabric. Coloured glass was 
often sold or mistaken for real stones, as shown by the supposed 
emerald presented to the Abbey of Constance by Charleinamie, 
and the celebrated “emerald” of Venice, which are only glass. 
At the time of the revival of learning under the Do’ Medici, pastes 
commenced to be made, and the art was continued through the 
16th and 17th centuries. In the 18lh, a great and fashionable 
impetus was given to the production by the Regent of France,! 
the Due d’Orleans, who, aided by Homberg, a chemist, made 
many pastes in imitation of the antique. In this he was sue- ' 
ceeded by Clachant, in 1781, Me. Feloix, the celebrated Stosch, 
Reiffensteiu at Rome, Lippert of Dresden, Quin of Dublin, and 
Tassie of Glasgow, all of whom produced glass pastes, both 
comci and intaglios, moulded from the antique, and Tassie’s 
glass seals and pastes had a great reputation. The use of gloss 
pastes for false diamonds, made of rock crystal, minium, {)Otash, 
borax and arsenic; and various other coloured glass^ coloured to 
imitate other precious stones, has been very extensive in recent 
limes, and has employed many hands, 1200 in Fiunche-Comte 
alone being employed to polish diamond pastes. 

(Raspe, Catalogue of Tassie's Tasles^ 4to, London, 1791—Hi. & 
full.; Muller, ArdieoL d. Kunst, p. 426—s. 316 ; Clarac, MusSe 
de Louvre, p. 418; King, Antique Gems, 8vo, London, 1860, 
p. 72-81.) 

PASTILS, or PASTILLES^ composed of sandal wood, gum- 
Ixinzoin, cinnamon, essential oils, and other fragrant substances, 
mixed with powdered charcoal, are ignited, and allowed to hum 
slowly away, as a means of diffusing an agreeable odour, or of 
fumigating rooms. 

PASTO-RESIN, a resinous substance 

used by the Pasto Indians for TOinisiung wood. (Boussingault, 
Ann* Ohm* Pharm, Ivi. 287 .) 


PATCHOULI, a perfume obtained from the dried branched 
of the pogostmonjiatchouli, a plant growing laigely in the eastern 
regions of Asia. The branches and voung leaves are strongly odori¬ 
ferous, something like sandal-wood, but more intense. Am essence 
obtained from them by distillation is a kind of heavy brown oil. 
The dried patchouli is used in Asia for scenting shawls and 
costly textiles; also for scenting tobacco and hair oil; in 
Europe it is valued as a preservative of woollens and linens from 
insects. The essence, greatly diluted, is used in perfumery. 

PATELLARIO ACID, C„H«,0,o an acid ori¬ 

ginally obtained from the lichen, i^atellarva scruposa. On being 
boiled with an aqueous solution ot baric hydrate, it is decom¬ 
posed with formation of baric carbonate and oxalate, and the 
baric compound of a new acid, fi patelUmc acid. (Weigelt, 
Zeits. Ghem. v. 298.) 

PATERNOSTER, a title, formed by the incorporation of the 
two w^ords with which it commences in Latin, of the Oratio 
Dominica, or Lord’s Prayer, which Christ gave to His disciples 
(Luke xi. 1). Opinions have dih'ered considerably as to the 
origin, bearing, and intention of this prayer; which has been 
critically regoraed as an adaptation, in summa^ or epitome, of 
the customary prayers used in the religious service of the Jews, 
or otherwise known to them, rather than as a series of phrases 
each of which had been formulated by Christ for the occasion. 
It has been contended that it was authoritatively offered as a 
specific and invariable form, to be used—though not to the ex¬ 
clusion of other forms—by Christians in all ages, like the bap¬ 
tismal formula, “ in the name of the Father, ana of the Son, and 
of the Holy Ghost” (Matt, xxviii. 19) ; and in course of time 
many Cliristians adopted the notion, partly as a sentiment, and 
partly as a belief, that the divine Father was more propitious 
when approached in the identical expressions dictated by the 
divine Son. On the other hand, it has been held that our Lord 
did not so much intend to prescribe a form, ns to offer a model 
or example of the filial and reverential spirit w'hich should cha¬ 
racterise our supplications, in opposition to the heartless and os¬ 
tentatious formalities of the Phansees, aud tlie “ vain repetitions ” 
of tlie heathen. In support of this view it is pointed out that 
the Lord’s Prayer is recorded with variations so great as to be in¬ 
compatible witn a verbal, or even a formal, identity ; and many 
have supposed, with Origen, that the forms as given by St. 
Matthew and St. Luke ought to be regarded as two distinct 
prayers, delivered on two distinct and several occasions. There 
is no indication in the New Testanient, or in the earliest Apostolic 
Fathers, of the use of the Lord’s Prayer by the Apostles, or by 
the churches of their iiuniediatc foundation ; and although it is 
probable that it was frequently, or habitually, incorporated with 
the public prayers of the Church, there is no conclusive evidence 
—that of the Apostolical Constitutions being historically invali¬ 
dated—of such a practice before the second or third century. 
During the thiid, fourth, and fifth centuries, its use was restricted 
to the faithful, on the ground that no unbaptised person pos¬ 
sessed the right of addressing God as his Father; and it has even 
been pretended—notwithstanding that the Gospels, which con¬ 
tained the prayer, were accessible to the catechumens, and even 
to Uie heathen—that it was a part of ecclesiastical discipline to 
keep the prayer secret from the knowledge, as well as from the 
use, of all who were not baptised, and that on this account it was 
not introduced into any public office at which the presence of 
the unbaptised was lawful. It was known as the “ prayer of the 
fmthful;'’ and the right to adopt it was first accj^uir^ in baptism, 
at the conclusion of which it was solemnly recited os a privilege 
which had been gained in the observance of that sacrament of 
illumination. But any precaution of this kind lost its point and 
|)eitmence as the Church or Clnistiauity became approximately 
co-extensive with society ; and in the eighth and ninth centuries 
many prayers were brought into the introductory part of the 
litui'gy, which in more primitive times would not have been 
found there. The placinu of the Paternoster, how'ever, in the 
front of the offices of the uay and ni^ht—although all the Roman 
breviaries insist upon beginning divme service with its recitation 
—seems to have been introduced so late as the thirteenth century 
by the Cistercian monks, and to have been transferred from the 
monastery to the church. From the earliest times to which 
rituals or liturgies can be traced, the Paternoster has formed a 
part of them; occurring, and sometimes recurring, in nearly 
every office of the Church; having its recitation enforced by the 
decrees of Councils; and becoming known as the Oratio quotir 
diaua, the daily or common prayer, and the Oratio legitima, the 
estabuiffied prayer. In the Romish Church it became the custom 
in the thirt^th century, to associate the Paternoster with the 
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Ave Maria and the Oloria Patri; and either alone, or thus asso¬ 
ciated, to prescribe its frequent, horary, or other periodic recita¬ 
tion as an act of ^nance or devotion. The manner of the public 
recitation of the Paternoster varies in different communions. In 
the Church of Enj;land, in every office of which it occurs, it is 
directed to be said everywhere by the priest and people together ; 
and it is found both with and without the doxology, which, being 
given by St Matthew alone, is commonly believed to be spu¬ 
rious, and to have been first interpolated in the first of the 
Gos^ls about the middle of the fourth centurv. 

(Bingham’s Ant^uities of the Christian Cnureh; Neander’s 
Life of Jesus Christ; Palmer’s Origines Liturgies; Moroni’s 
Vnionario JEcelesiastico; Riddle’s Manual of Christian Antiqui¬ 
ties; Walcott’s iSocred Archaology; Coleman’s Church without a 
Prelate; and other sources.) 

PAVEMENT. Within a short time past some new kinds of 
pavement have been brought into use for streets of large towns, 
which, while seeming to possess adequate durability, are free 
from the objectionable noisiness of the granite paving, which has 
been hitherto almost exclusively employed. Without attempting 
any complete review of all the systems of paving now imder trial 
a Imef account of some of them may be given in order to show 
the direction in which engineers are seeking a new solution of 
the problem—how to pave our large towns. 

Valde Travers Compressed Asuhalte. This is composed of a 
mineral obtained in the Vnl ae Travers, near Neuchatel, in 
Switzerland. The pavement is formed in the following way :—^A 
foundation is formed of cement or lime concrete, varying from 
six inches to nine inches in thickness. The mineral rock, in its 
natural state, and without admixture of other ingredients, after 
being broken into small lumps, is brought to a state of powder 
by heating in revolving ovens. It is then fpiit into iron carta 
with close fitting covers, and brought on to the works. It is taken 
out, spread, and whilst still hot is compressed with heated irons 
into a homogeneous layer. The thickness of this layer when 
finished is from two to two an<l a quart,er inchoH, and it is said 
to consolidate or compress 20 or 2r» per cent, more under the 
action of the traffic. It was first laid in Paris in 1854. The cost 
is said to be eighteen shillings per square yard. 

Val de Travers Liquid As/j^ltc. In laying this pavement the 
rock is first ground to powder, and is then placed in cauldrons 
on the works, where it is mixed with from 5 to 7 per cent, of 
bitumen. It is then rendered fluid by heat, and wlien in that 
state about 60 per cent, of grit or dry shingle is added to it. 
After being thoroughly mixed the compound is spread over a bed 
of concrete. This pavement has been used in London for foot¬ 
ways. 

Limmer Atmhaltc .—This asphalte comes from a mine near 
Hanover, and from another near Alfcld in Brunswick. The 
asphalte is broken up, mixed with clean gravel or sand, and a 
proportion of bitumen added. It is then rendered liquid by 
heat, and run over a bed of concrete and smoothed by hot irons. 
It is run in two layers, the total thickness being one and a-half 
to two inches. 

Barnettes Liquid Iron Asphalte can be made of either natural 
or artificial a^halte, inixea with pulverised iron ore and a small 
proportion of mineral tor. It is made liquid by heat, and run 
over the surface of a bed of concrete, the thickness lieing usually 
two inches. 

McDonnells Adamantean Concrete Pavement is composed of 
blocks made with broken stone, chalk, &c., mixed with asphalte 
or tar. The blocks arc eighteen inches by twelve inches by 
six inches deep. They are laid on a solid foundation and the 
joints are run with asphalte. fAsriiALTE, Cojii'RESSEU, E. 0. S. 
col. 164.] 

atone Pavement. [Roads, E. C. vol. vii. col. 124]. Stones 
for paving the streets of London and other large towns are pre- 
ar^ on a great scale in Forfarshire, where the stone is generally 
nown as Arbroath pavement. It is a compact freestone, durable, 
but easily worked. The quarries cover a large area of the county, 
and are worked by several firms. Machinery has been intro¬ 
duced with great effect; there are stone-cutting njocliincs, plan- 
ing-machines, sawing-machines, machines for making stens and 
copings, and polishing machines. The Caithness stone, a harder 
stone than the Arbroath flag, is also laigely worked. Both are 
found to be better, all things considered, than Yorkshire flag. 

PAVIIN [Fraxin, E. C. vol. vi. col. 337, and E. C. S. col. 
1073.] ^ ' 

PAVILION (French mviUon, Italian padiglione, a tent), a 
tenn applied in French Renaissance architecture to an isolated 
tower or small building under a single roof; and by extension 


to the advanced centres and ends of the facades of palaces and 
other large buildings. These are termed resjwctivofy the centre 
and angle pavilions. They are usually carried higher and aro more 
decorated than the rest of the facade, and are covered with a tall 
omamciital roof known as a pavilion roof. 

The system recently adopted of building hospitals and infir¬ 
maries in a series of detacned blocks connected by corridors, is 
known os the pavilion system^ each block being termed a pavi¬ 
lion. 

PAWL, a catch, or hook, so placed as to prevent a windlass 
or capstan from fiying back on any temporary cessation in the 
act of hauling. 

PAWNBROKERS. The law relating to the business of 
pawnbrokers has been consolidated and amended by the 35 & 36 
Viet. c. 03, which repeals all previous statutes relating thereto. 
The following are the most important points provided for :— 

The word pawnbroker includes every one advancing money 
not exceeding ;610 upon goods pawned, pledged, or deposited 
under whatever pretence, and redeemable by repayment of the 
money advanced. It includes also the executors or adminis¬ 
trators of a pawnbroker for the purpose of rights and liabilities 
under the statute ; and also a servant, apprentice, or apnt of a 
pawnbroker for the purpose of doing or omitting to do the things 
mentioned in the Act. 

The rights, powers, and benefits conferred by the Act on 
pawners are conferred also on the assigns, executors, or adminis¬ 
trators of pawners. 

Loans upon pledges to be within the Act arc cither of forty 
shillings or under, or of jClO or under. 

Books in the form prescribed in the schedule must be kept by 
the pa^vnbroker; his name must be maintained in large letters 
over his door, and a legible notification of his rates for advances 
must 1)6 kept w'ithin his shop for the information of persons 
who enter the same. 

The rates of charge for advances arc fixcid by the Act. Pledges 
are redeemable within twelve months, and seven days of grace. 
At the end of that time goods pledged for lOs. or under are 
forfeited. Pledges for more than lOs. arc redeemable at any 
time after the year and seven days until they are bond fide sold 
by public auction. Even then the sole book may be inspected 
by the pawner, and the paw’iibrokcr is liable to refund the 
surplus proceeds if demanded at any time within three years 
after the sale. 

The holder of a pawn-ticket is presumed to he entitled 
to redeem, and the pawnbroker is indemnified for giving up 
the goods to him. In case of destruction of the pledge by 
or in consequence of fire, the pawnbroker is liable to com¬ 
pensate the owner to the extent of the loan, the profit, and 
twenty-five per cent, additional. The pawnbroker may insure 
the pledges. In case of depreciation of pledges through the 
default, neglect, or wilful misbehaviour of the pawnbroker, lie 
is liable to the owner to make him a reasonable satisfaction for 
the samo. 

A pawner who has lost or mislaid his pawn-ticket may make 
a declaration relating to the same before a justice of the peace, 
and thereby entitle himself to redeem the pledge. 

A number of provisions are added for the purpose of prevent¬ 
ing illegal pawning, and the guilty or nej^igont receiving of 
pledges. The forms required by the Act in carrying on the busi- 
ne^ of imwnbroking arc given m the schedules to the statute. 

PAYTINE, -f OH, + 2710), an 

alkaloid, very similar to cinchonine in its properties, found in 
the Qvina hlmica b,*irk. (Fliickiger, Chem. Ceiitr. 1872.152.) 

PEACH WOOD, used to impart a peach colour in dyeing and 
calico i)rinting, is obtained from a tree growing in Peru and 
oth(;r parts of South America. 

PEAT. The high price of coal during 1872 has given fresli 
imjKituK to the preparation of peat as a substitute for coal. 
Peat has for several years been successfully used on the continent 
of Europe and in the United States of America, where tlie supply 
of coal 18 limited ; and now that the price of English coal ail 
but prohibits its use, the development of peat manufacture has 
become a necessity. In France, Austria, Bavaria, Bohemia, 
Westphalia, Wurteinburg, and several adjacent provinces, it is 
being prepared for metallurgical purposes, the iron made and 
worked by it into tools, being much superior in quality to 
that made by coal and wood. Peat also yields a superior quality 
of gas ; hence the attention of gas companies has been turned to 
the several peat projects now being reduced to practice. 

There are two kinds of peat-bog, (1) Red-bog, sometimes termed 
“flat-bog;” and (2) Bla^-bog, sometimes termed “mountain- 
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Iwg,” Tlic* total area of both kinds in Eritain is estimated ai 
about 6,(KM),(>()() acres, ratlier more than one-half beinj^ red-bog. 
The depth runs from 3 to 50 feet. Ireland contains about 
1,57(5,(KK) acre's of red-hog, and 1,2.55,000 acres of black-bog. 
And if tlie greater depth of Irish bog is taken into account, tht 
]»eat resources of the Hi.ster country exceed those of England and 
S(;()tland. The western and nortliern islands of Scotland con¬ 
tain large areas of pe,(it-bog of the finest (luality. 

In the manufacture of })eat for fuel, llie two kinds (red am! 
black) have to be divided into two (|ualities or varieties, tlu 
rotten bog in the bottom, which is thorouglily decompo.sed, and 
hence devoid of fibrous matter, and surface bog, wliic fi is full ol 
fibre. The former is termed dt;ud-bog, and the latter “flow- 
bog.” Some divide tlie dej)th into three varieties—top, bottom, 
and middle. 

To mix thorouglily decomposed bog with that immediately 
above it involves more than one saerilice in the inanufaciure, so 
that the utility of three divisions hinges upon the propriety of 
dividing How-]>og into two varieties ; and no doubt this may 
often be profitably done, as a considerable dmitli of surface-bog 
cannot be condensed into a sufficiently solid fuel for conveying 
to distant markets ; its c.'ilorific value being not only small, 
but dillicult to economise. It may, lioW(<ver, be ground, and fbe. 
pulverised fibre mixed with coal dust, when at hand, or with im¬ 
pure rock oil, peat-tar, &c. Or it may be charred and the pe.at 
charcoal compressed in blocks, luid conveyed either by rail or sea 
at le.ss exjiense than coal. 

Dead or rotten bog makes the bc'st fuel. And what is best for 
fuel is also Ix'st for chariioul and gas. Where tin; soil tm which 
it rests can be drained, thi.s should always he done, .'is it will 
<lrain the bog above, and thus remove most of tlie free water and 
fit it for the ]ieat-mill or pulping luachiiie. Being free from 
lihre, it is easily pulped and formed into bluck-s for the drying 
sb(3(]s. It is otherwise with fJow-hog, wJiose fibrous composition 
is more difficult to rediu^e approximately to a ]nilj>. Consc- 
(piently for this ])Ui’po8e more expensive, and cllective macliiiiery 
is retpiired than for dead-bog ; and as flow-bog is generally of 
considerable depth, and mu.st be removed befim^ ilead bog i.s 
come at., it has hitherto stood mucli in the way of peat-bogs 
iM'iug converted into a commereially prufit.'ible fuel in c,om])eti- 
tion with low-priced coal, even tiiKing into ealculatioii the 
reclaiiiiiug of the land on which the bog rests, for agricultuml 
jiurposes. On the eontiiieiit of Eurojie, wher<j wages are low, 
and coal dear,l the turn has been in favour of the inferior 
iiiaebinery and more, laborious modes of manufacture. But the 
inferior iimeliiiiery tif the continent did not meet the d(3nian(l8 of 
higher wages and cluiap coals of England. Of late, however, 
the rise in the price of coal in England luis not only given a 
stiinuluB to invention at home,, but also abroad ; so that at the 
present time (May, 1873) numerous companies are being formed 
lor utilising our pe.at-bogs aceordiug to Knglisli and continental 
modes of treating jieat. 

Most of the suee.essful foreign ])rojects have been jiateuted in 
England, and as tlie, total mniiher <jf jiatents examined by the 
writer exceeds 2.50, a detailed account even of (he siiecessful 
ones would lie iiieonsistent with the nature of thi.s work. TJie 
whole, however, may be divided into six chis.ses (1) (lom- 
pres.sing raw ])eat; (2) Cknnpiessiiig jndverised pe;it, eitlicr alone 
or mixed with othei* substances, us coal dust, tar, rock oil, &e. ; 
(3) Washing raw peat ; (4) Macerating raw ])eat; (.5) Buljiing 
the ])eat as it comes fi’om the b<tg, the live water being either 
drained or .sipiee/ed out; (0) Making ])eat charcoal, gas, &c., 
from ])eat dried in the (mlinary w.ay or otherwise. 

1. All atteiiijits to force the water out -of raw peat and to fonu 
it into a solid, eompaet. fuel by compression have failed. Coni- 

)ound lev(;r presses, rack and ])iiiion (iresses, screw j>re.s.ses, 
lydraiilie presses, lly-wheel stamping jire-sses, and steam-liamiiier 
jiimses have bee,n tried, but to no puipose. Beat thus compre,ssed 
was never so much condensed as that dried in tlie ordinary way. 

2. Pulverised jieat, with small coal, breez(3, mixed with tar, rock 
oil, i&c., has proved a successful maiiufacturi’, jiiid is being pro- 
iitably cametl on at C.^irdiff and several other towns. As yet it 
is chietly confined to the utili.satioii of small coal at the moutlis 
of coal })its, which since the mannfaeture commenced 1ms risen 
from nothing to 6iJ. ])(3r ton of 21 cvvts. This rise in the price 
may be taken as an index of the proini.sing state of this new 
trade ; and no doubt eventually the iriiriien.se hills of coal refuse 
at pits’ mouths, wliich disfigure the country and tnoujiy much 
land, will all be converted into fuel, and tlie small coal after¬ 
wards, as fast as it is screened out and separated from the mar¬ 
ketable coal Pulverised peat promises to be etiually successful, 


so that much fibi-ous flow-bog may be worked up into compressed 
fuel of this kind. 

3. Washing raw peat is performed in various wavs under 
different projects. But generally the object is twoiold. (1) 
Washing out earthy matter. Bogs liable to be inundated by flood- 
water, or which were so .at one time, become mixed with layers 
of earthy matter, and this reciuircs to be w'asbed out before the 
peat is fit for metallurgical purposes. (2) Washing out the 
undecomposed fibre from flow-bog. Some moss plants are less 
tenacious of life than others, and rot sooner. This is more par¬ 
ticularly the case with earthy bogs and black and mountain bogs. 
The eflective success, however, of washing earthy bogs is very 
miestionable ; but, so far as the sejiaration of fibre is concerned, 
the peat obtained from flow-bog closeljy resembles that obtained 
from dead-bog, although not equal to it in sjiecific gravity or so 
uniform in (juality, unless the top is thoroughly mixed with tin* 
bottom. Thus the heavier particles fall to the bottom, whilst 
the lighter rise to the suiface, so that when the water is drained 
or run off, and the subsident peat is sufliciontly dry for pulping 
or moulding, the toj) and bottom require to be tboronghly in¬ 
corporated to make a uniform sample. 

4. The macerating process closely resembles the wasliing^ only 
no more water is used in breaking down tlie peat as it is dug 
from the bog than is necessary to separate the fihre by searceing 
through a coarse scarce. The heavier matter is also less liable 
to separate from the ligliter, so that the subsident peat is of more 
uniform quality. It, nev<irtheles.s, requires pulping to fit it for 
moulding and tlui drying-shed, otherwise the quality is not 
uniform. 

.5. ]’ll 1] ling peat as it conies from the bog is done in the fol- 
owing ways :—(1) By treading the moist peat with the feet of 
iattle and hoys ; (2) By piissing it through machines similar to 
hose used for pugging clay ; (3) By crnsliiiig under edge run- 
1 MT.S, as in griiuliitg mortar or in cricshing ol(3aginou.s seeds ; (4) 
By toothed rollers, cylinders, and cones working in fluted or 
ilaiii casing ; (5) By knives or cutters on rotary shafts, cylinders, 
•ones or fru.strums of cones, or discs working between Itiiives or 
•ntter.H fixed in the ea.sing ; ((>) By toothed endle.ss bands work- 
iigagahi.st toothed cndles.s Lauds, so as to tear the peat to pieces, 
imd iliUH reduce it to a pulp ; (7) By passing the peat betwe(3n 
plain or fluted rollers moving at different velocities, as in grind¬ 
ing malt; (8) By bi'ating and staiiijiing in various ways, as in 
rt'orking mortar ; (!)) By Various combinations of these plans. 

The first of these plans of pulping peat has been in use from 
ime iinmeinorial. In Irelaiul, Scotland, and Holland it j.s somc- 
.imi!8 teimed the “pcat imul jiractice,” i.c., the soft peat is 
Iredged uji from under water, spread on the ground, trodden 
underfoot, ainl wlieii sufficiently dry, it is formed into peats or 
blocks ill various ways, '.riie celebrated Dutch peat is made 
his way. In Scotland aiul Ireland the writer has seen the peat 
viieaded as in luuking bread. But dead black peat or mountain 
log was of old kneaded with tlie foot by treading ; then dried in 
.he utmosphe.rc, charred, and the charcoal used by Ciiltic clans 
in the nianufactiue of swords, spears, and other warlike iiistru- 
iieut.'^. Travelling in the llignlands' of Seotlaiid some forty 
►’ears ago, the jil.aces where jieat was lliu.s jireiiured and iiscti, 
vere pointed out to the writer under their Celtic names, their 
istory having been handed down by tradition. 

I’lie sccoml ])]un was first reduced to jiractice at Garnkirk 
Moss, near Glasgow, in 1837, by Mr. Linning. A common pug- 
nill was worked by a horse, the cutting blades being somewhat 
lifl’ereiit from those used in xvurking clay. The cost of this 
leat-mill was only 20/. The peat inilp was moulded in brick 
iiuulds as bricks are moulded, the peats were laid out to dry on 
he ground as peat dug in. the ordinary way ; and when re.ady 
or handling, they were put on trays .and the drying finished in 
iheds, at a cost of 5.«f. per ton of dry iieat for the whole openi- 
ioii. The peat used xvas chiefly flow-bog. The moss was 
'rained by ojicn drains at short intervals apart to remove sur- 
ilus water. The fuel thus made was much superior to that 
iiade ill the common way. It was tried on the Glasgow and 
lartsherrie Railway, and found to do half the duty Of coal-- 
<!., two tons of condensed peat were equal to one ton of coal, 
'wo objections, however, were raised to the trial—first, the peat 
vas not sufficiently dry ; luid second, the furnace of the boiler 
was not suited for peat. And as both objections wei*e good, the 
rial was not conclusive. The writer was present, and the 
[eiieral belief was that H ton of flow-hug peat would be equal 
o 1 ton of coal. Owing*to the low price of coal at the time the 
irqject fell to the ground; but a great many similar machines 
We since been in use on the continent of Europe. 
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The third plan, by crashing and grinding under edge runners, 
vras carried out also in 1837, by the Dublin Steam Navigation 
Company, under the patent of Mr. Williams, their managing 
director. The rotating cylinders were perforated for permitting 
the pulp to rise up through the perforations. 

The fourth and fifth plans are being reduced to practice in 
combination with others. The sixth plan has only been once 
patented, and more need not be said of it. The seventh plan 
has been extensively used in working clay [BmcK Machines, 
E. C. S.]. It has also been tried in pulping peat. 

An example of the eighth plan is now (1^^73) being reduced 
to practice by Mr. Box, C.E., under a modincation of Car’s Disin- 
tegrater. Water is freely admitted, and the macerated peat is 
beaten into a pulp about the consistence of paper pulp. As the 
pulp is made it flows into a shallow receiver, of which there are 
a series—one for each day’s work during the time one ia being 
drained and dried. As the pulp flows into the receiver, the 
unbroken fibre is searced out, and provision is made below the 
receiver for draining off superfluous water. In a short time the 
pulp is sufficiently dry and consolidated to permit of its being 
cut up into blocks for the drying-shed, or rar being mixed and 
moulded, should that he preferred. 

Of the ninth plan, a single example mu.st suffice, viz., a com¬ 
bination of the second and fifth plans. It was only patented 
October 9th, 1872, by H. Clayton, Sou & Howlett, London, so 
that the specification is not yet published. But as a machine 
has been made and tried at the Atlas Works, a general description 
can be given. It consists of a mouth, throat, body, and mould¬ 
ing vent. The mouth is vortical, and similar to the common 
peat-mills made by Clayton & Co. many years ago. The form of 
the case is that of a frustrum of a cone—the hjise ut)wai‘ds and 
expanding somewhat at the mouth like a hell—the better to re¬ 
ceive the peat from the bog. The shaft is driven by bevel gisar 
from above, and armed with “ Archiniedian knives,” which cut 
up the flow-bog, forcing it into the throat below. The cose of 
the throat and nody is a long, horizontal cylinder. In it a shaft 
rotates, driven by spur-gear from without. Upon this shaft in 
the throat is a double-feeding screw, which receives the broken 
peat from the mouth and forces it into the body. Throughout 
the length of the body the shaft i.s closely furnislied with curved 
cutting teeth or blades, which pass as they rotate between fixed 
teeth in the bottom of the casing. The rotating and fixed teeth 
are so formed as to have a cutting and masticating action, so as 
to reduce the peat to a pulp ; and tJiey also work the pulp on¬ 
wards to the vent. Upon the central sliaf't at the vent end there 
is a discharging screw, which forces the pulp through five 
moulding orifices transversely to the body. Below the vent and 
moulding orifices, and extending to the drying-sheds, is a roller 
tramway for carrying the trays. As the five streams of moulded 
peat issue from the orifices, they lay hold of a tray and force it 
forwairi down the tram, and as soon as it passes a single cutting 
wire, the five streams are cut off at one stroke. The issuing 
streams then lay hold of a second tray, and so on, whilst the 
loiided tray is moved forward under a multiple wire-cutting 
frame, which cuts the five streams into seven Itmgths. The 
lojulcd tray, with its 35 peat.s, each 5 X 3 X 2i inches, moves 
down tlie tram, from whence it is rt;moved and placed in the 
filled. Tliree hands are thus rec^uired—a hoy to feed in the 
empty trays, an active man to work the cutting wires, and a 
strong lad or man to place the loaded trays in the shed ; and 
these will put through from 75 to 100 ions of raw peat per 
day. According to experiments made, it tjikes 5 tons of flow- 
hog pulp to yield 1 ton of condensed peat. The machine was 
driven by a strap from a portable engine. It has a safety fric¬ 
tion-clutch to prevent harm from stones or tlie like when they 
get into the body of the machine. The clutch has sufficient bite 
to work the masticating apparatus, but not enough to break one 
of the teeth. A man is requii*ed to attend to the engine, and 
another to the peat trucks as they arc hauled by the engine from 
the bog on railways. But as it is seldom that one machine and 
engine will he used, the actual number of hands rctpiired and 
the expense of manual labour cannot be determined until sets of 
four, five, ten, and twenty machines are fairly in operation, as 
by combination a great saving of the more expensive labour will 
he effected. Thus the engine tried, which gave general satis¬ 
faction, is sold with three others to a Lancashire bog owner, to 
lorm a set of four machines. Another hog owner has bought a 
set of five. The Dumfries Peat Company starts with ten 
machines, and so on. 

A great many other machines for pulping peat as it comes 
from the bog, but with different combinations of mechanism, 
arts and SCI. Div,— sur. 


are in progress of construction. One has been forwarded to 
Athlone, Ireland. But until sonmthing more is done and work¬ 
ing TCsiilts ascertained by continued use over several days, 
nothing more can be said of them at present. 

6. Little requires to he said about the manufacture of pent 
charcoal on the old plan. The improvements now taking place 
in the manufacture of condensed peat will greatly improve the 
manufacture of peat-charcoal, ana the improvement embraces 
both quantity and quality. Again, after the charcoal is made, 
it hiw to b(! compressed into solid blocks to increase its specific 
gravity and calorific value. Many patents have of late been 
taken out for charring pent for metallurgical and other purposes;; 
ond although some of these are in actual operation, the resulls 
ore so exceptional that they cannot he quotea either os a general 
rule or as an exception applicable to similar examples. Thhs 
according to experiments mode by Professor Everitt, L-ancashirc 
peat-coke pressed hard had a specific gravity of 1*040, less 
pressed only *913. Charcoal from hard wood *400 to *620. But 
m this example wo are not told whether the peat charred was flow- 
hog or dead-bog, red-bog or black-bog. Peat-coke in a stamper 
press has been raised to 1*359. And as Laige’s brick-press ex¬ 
ceeds in power any of the old stamper presses in use, peat-char¬ 
coal made from condenfied dead-black peat can be raised above 
the specific gravity of 1*369, if properly charred and compressed 
by it. According to M. V. Lamy’s experiments, 2|- lbs. of cool- 
coke gave 66 parts caloric, and 2^ lbs. of charre<l peat 63 parts 
caloric ; whilst 2^ lbs. of raw peat only yielded 25 to 30 parts. 
But we arc left entirely in the dark as to the quality of the peat 
and how it was prepared. The peat of Konipsbronn is said to 
be of very fine quality, and M. Berthier gives the following 
analysis of it, viz.:— 

Carbon , , , 24*40 

Volatile matter . . 70-60 

Ash . . ... 6*00 

100*00 

This peat is successfully emidoyed in refining, puddling, and 
reverbatory fumivces, but we arc not told whether it is dead-bog 
or llow-bog, red-peat or black-peat, jmd so on. In short, a more 
ilc.tailed and conqu'chensive investigation than has yet been 
made is necessary to determine scientific data of this kind, and 
when this is done peut-hogs will be found to differ in the quality 
of tli(5 ])rodiice they yield just as c-oal mines differ in the quality 
of coal they yield. 

The attention of bog owners is just now closely turned to the 
nirity of their peat-hogs, and the adaptation of their produce to 
iictalliiigical and otlier purposes. There is a large area of very 
:ine peat in Britjiiii et^ual to the best on the continent of Europe, 
and far better adaj>tc(l for iron manufacture than coal; and as 
about 40,0(K),0(H> tons of coal are used in our iron mining dis¬ 
tricts, and as much inferi«)r iron is produced, it would bo difficult 
to estiiuat(‘ what the demand upon our peat-bogs may be, or 
the national advantage gained by an improved quality of iron 
for home use and exportation. 

Much of the success of j)eat manufacture, whether for fuel or 
charcoal, &c., depends upon the drying process ; and some fears 
arc entertained that Britain will not l)e. al>le to compete wilh the 
continent of Europe and with the United States ot America in 
this respect. But a short experience will dissipate all such 
unfavourable Ibrehodingf^ for although peat will not part with 
its moisture by compression, it ])arts witli it readily by evapo¬ 
ration. The fen farmers of England know this to their loss 
in dry summers and open frosty winters. In moist climates 
of the west more shedding may he required than in drier ones of 
the south. But if there is only one month of drying weather 
during the year, that month will dry all the peat that can be 
made during the year. But the fact is peat dries in the moistest 
climates of the west, and the more slowly the better. Accoixliug 
to the old practice of making peat, the drying not only in bad 
seasons, but also in good ones, was finished in the peat-stack by 
the frosty winds of winter. And if the same practice of finish- 
ing in winter, especially in bad seasons, has to be adopted, the 
practical drawlmck will not be so great us some may hastily cal¬ 
culate, who have no experience in the mattei*. 

In d^ing, the portimes of peat ai“e more closely drawn toge¬ 
ther. Like all decayed vegetable matter, peat has a ])owcrrul 
affinity for water. In this it closely resembles clay, and also in 
the cohesive attraction of its particles us the water is removed by 
evaporation. Brickmakers are familiar with the manner green 
bri^B contract in tho drying. Peat contracts in a similar way. 
The fibre of flow-bog prevents it from condensing in the dryiug- 
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roccKs ; when ilry it is more open and spongy tkan drj* dead* 

og ; and the object of pulping is to cut up the fibie and mix the 
whole into a pulp, so us to ponnit the particles being drawn 
more closely togetlier. Even dead-bog is not of uniform consist¬ 
ence before it is dug, the decomposed matter of the different 
plants of which it is composed not being in''-orporated together. 
Hence it recpiires mixing in a mill to reduce it to a homogeneous 
mass. When this is properly done, the pulp of dead black-bog 
in drying becomes harder than coal, and of greater specific gra¬ 
vity, and may Ixj turned in lathes like ebony. Like coal, con¬ 
densed peat does not absorb moisture. 

PECTIZATION. Under Dialysis, E. C. S. col. 750, this 
tenn is explained. Acconling to Qraham the pectization of 
liquid silicic acid and many other liquid colloids is effected by 
contact with minute quantities of salts In a Avny u’hich is not 
understood. 

PECTORILOQUY, speaking from the chest, a peculiar and 
highly characteristic sound heard on applying the e/ir or stetho¬ 
scope over a cavity in the lung, the result of an abscess ; or over 
a highly dilated bronchial tube, when it is called bronchophony. 
Pectoriloquy is a pathognomic symptom, or sign, of advanced 
consumption of the lungs. 

PECULIARS. The jurisdiction of ecclesiastical peculiars 
presents to the niediaoval historian many points of interest, espe¬ 
cially so from the fewness of the records which remain concerning 
them, for all that they exercised their functions up to the time 
of the passing the Act of Parliament which erected the Royal 
Court of Proiiatc. Indeed at that period little beyond their 
naimi and numbers hod been collected concerning them. The 
woi-d Peculiar obtains various sipjnifications iii the various eccle¬ 
siastical laws conccniiiig these institutions, but practically it has 
the same meaning as fravrhim in common law, and implies a 
private and local jurisdiction, under the ctnitrol of some pei-soii 
or corporate bodj', other than those who sliould by ]>reRumj»tion 
a])peur to ha-i e more right to such authority. Tlie iminber of 
these jurisdictions, exempt and pcculiiu*, was very large; ac¬ 
cording to the statistics in the Parliamentary Return of 1832, 
they amounted to 286, thus divided: 

1. Royal Peculiars.11 

2. Archiepiscopal or Episciopul . . . 14 

3. Decanal, or Subdecanal . . .44 

4. Prebendal.88 

6. Rectorial or Vicarial .... 83 

6. Others (»f miscidlaiieoiis development. 17 

7. Manorial..48 

1. Roijal peculiars, such as a Free Chapel, “ lihmi capella regia” 
were exempted from all spiritual jurisdiction and referred to the 
immediate govemme.nt of the Sovereign. Some of these jurisflic-' 
tions, according to Wood’s ‘Institute,’ hud in former times 
appertained to monasteries and religious bouses. Seveinl seals 
of this class exist, such as that of the Commissary of the Exempt 
Jurisdiction of the Royal Hospital of St. Katherine, near the 
Tower of London, that of Edward VI., “ ad causus ecclesiasticas," 
for the same place ; Peiikridge in Stalfordshirc ; St. M.ary’s in 
Shrewsbury, Great Caiiford and Poole iu Dorsetshire, originally 
appended to the l^riory of Rradciistokc-; and Wimbome 
Minster. 

2. Peculiars of archbishops and bishops were scattered about 
in places more or leas remote from their dioccai's ; and at a very 
early period these dignitaries appear to have exercised sole juris¬ 
diction as ordinaries over estfites belonging to them as private 
owners. Seals are extant of this class, referring to the Official of 
the Dean of Arches ; the archbishops’ court for the niral deane¬ 
ries of Pagham and Tarring at Cnichestcr, co. Sussex ; Com¬ 
missary of the Canterbury Peculiars in Sussex, comprising 
South Mailing, Pugham, and Tarring ; Deanery and Dean of 
Bocking, co. Essex ; Wiiigham near (’anlerbury ; and Saltwood 
near Hythc in Kent, foiinerly an archbishop’s manor. 

3. Peculiars of Deans and (’apitular peculiars depended upon 
ancient compositions and an-aiigemeuts m.ade. between them and 
the bishops of their respective dioceses. Many seals of this class 
attest their frequency; for example, at Exeter there were no less 
than thirty ; the dean and chapter of Lincoln had several in the 
counties of Oxfonl and Buckingham; Norwich for Plumstead 
Magna ; and Salisbury diocese for the peculiar court of the dean, 
ami the deanery of Sunning, 

4. Prebendal peculiars were exempted from the archdeacon, 
but not from the bishop, and being derived from this dignitary 
were subject to his visitstions, the prebendary being his repre¬ 
sentative, and appeal lying to the bisliop direct. Thus, in 1160, 
the Bishop of Lincoln released all his pr^ends from archidiaconal 


authority, and assimilated their position to that enjoyed by the 
Canons of Salisbury within their own churches. Similar privi¬ 
leges were enjoyed by other canons, principally those of Salis¬ 
bury, Hereford, Lichfield, Wells, and York, 

5. Rectorial and vicarial peculiars were under jurisdiction of 
the rectors and vicars of parishes, and exercised in a similar 
manner. These probably derived their origin from episcopal 
compositions or concessions. The jiarish of Great Cressmgham, 
in the diocese of Norwich, may be quoted as an example of the 
manner in which some of these were created. The^ prior and 
convent of Norwich had exempt jurisdiction in all their churches, 
of which this was one ; in this case they left the rector in posses¬ 
sion, he paying two shillings per annum for the peculiar jurisdic¬ 
tion which they ceded to him. Seals of this peculiar, as well as 
of Clifle in Rochester diocese, and of eight others in the diocese 
of Worcester, are extant. Of the manorial and miscellaneous class, 
jurisdictions which may be accounted for in a comparatively 
similar manner to the class already defined, little is known be¬ 
yond the ability to trace their origin in most instances to monastic 
OP ecclesiastical erection. Several setds are extant, and arc in 
nearly all cases of the period when the art was at its worst—the 
middle and latter portion of the sixteenth century. In some 
manors or lordships the probate of the wills of the tenants apper¬ 
tains by prescription to the principal lord ; in others, the same 
custom requirecl the proving to be made before the steward. In 
the ‘ Valor Ecclesiasticus,’ published by the Record Commis¬ 
sioners, a list of peculiars is to be found, temp. Henry VIII. 
Other lists will be found in Gwynne’s ‘Law relating to the 
Duties on Probates, 1836,’ and the ‘ Sessional Paper of the House 
of Commons, 1845,’ No. 249, and 1830, No. 205. An interesting 
account of Pt'.culiars and their seals is given in the ‘ Proceedings 
of the Society of Antiquaries of London,’ second 8(!ries, v. 238. 

PEDOMETER [Numukrino Machines, E. 0. vol. v. col. 996; 
Odomktkr, E. C. vol. vi. col. 22]. 

PEEL, or PELE (from the Celtic }nll, a castle), a tenn used 
throughout the north of England, along the Scottish border, and 
in the Isle of Man, for a detached tower, fort, or fortified dwell¬ 
ing : a place that, in the Border warfare, might be resorted to 
for temporary security or defence in case of a sudden hostile 
iiTUjUion. In the parts we have named pt'ols, more or less j)er- 
fect, are still numerous ; tiny are usually sciuare towers, or keeps, 
sometimes with angle turrets, the only entrance being by a door 
at some height from the ground. The ground floor was vaulted, 
and appropriated to the reception of horses and cuttle, and there 
were usually two upper storeys. But whilst the peels are con¬ 
fined to the north, the word, in the sense of a small castle, was 
more widely rlifluHcd. Thus Piers the Plowman speaks of "a 
X>raty pile or castalet; ” and Chaucer (‘ House of Fame,’ iii. 219) 
says— 

“A larRCR, larges! hald up wel, 

God save the lady of this pel.” 

PELARGONITRILE [Ootylic Alcohols, Octylic cyanide, 
E. C. S.J. 

PELTRY [Furriery, Fur Drebhino, E. C. vol. iv. col. 241; 
Furh and the Fur Trade, ibid. col. 244]. 

PENDANT [Flag, E. C. vol. iv. col. 103J. 

PENDULUM ELECTROGRAPH. In the ‘ Proceedings of 
the Royal Society’ (xvi. 458), Mr. Ellery, Government Astro¬ 
nomer "to the colony of Victoria, has described some variatious 
in Sir W. Thomson’s Divided Ring, or Quadrant Electrometer 
[E. C. S. col. 859], such as the introduction of a pendulum, as the 
movable or sensitive j)art is called. The description is accompanied 
by and some account of the working of the instrument. 

PENITENT wns a person who either by grievous sin in prac¬ 
tice, by the embracing of heresy, by apostasy from the faith or a 
denial of the same, had lost his position as a meml)er of the 
Christian Church, and who sought by confession and a course of 
discipline to regain the privilege.s which he had forfeited. In 
the earliest ages the discipline of the church was administered 
by the body of believers collectively (Matt, xviii. 16—18 ; 
1 Cor. v. ; 2 Cor. ii. 3—11), who passed sentence of excommuni¬ 
cation upon offenders, and who re-admitted them to their society 
when repentance and reformation had made them competent for 
restoration. For two or three centuries it is probable that the 
Church continued to regulate her own discipline by the vote <>1 
the majority ; and that tne laity were members and assessors in 
ecclesiastical courts for the trial of offences. Gradually thid 
which had been the power and function of associated ministers 
and laymen became the exclusive prerogative of the clergy alone. 
About the middle of the third century, a system of “ canonicsl 
penance’^ was so far established, especially at Rome and at 
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Carthage, that the laptiy or those who had formally a]M)sta- 
tised daring the Decian persecution, were required to fulftl the 
forms of a prescribed and prolonged penance before they could 
be restored to the communion of the faithful. In the course 
of the same century, a complicated penitentiary system, in con¬ 
nection with a severer catechetical discipline, was rapidly 
developed—^partly the result of a reaction against the scandals 
of a too great laxity of admission and of restoration, and partly 
the result of clerical assumption—and its administration usurped 
by the priesthood. Transgressors who hiul fallen under eccle¬ 
siastical censure were doomed to a lon^ senes of the most humi¬ 
liating acts as a condition of reconciliation; in the course of 
which they passed through four different stages, the whole, and 
sometimes each, of which extended over several years. During 
this period they were known successively as (1) irpotrKKatoyrts, 
jlentet, or mourners; ^2) oKpwifuvoi, autlimtes, or hearers; 
(3) inroviirrovTts, sv^straH, penujlectenles, prostrators, or kncelers; 
and (4) awtard^tvoiy conmtenks, or co-staiulera. The jlenies, 
or mourners, were rather candidates for admission to ])e- 
nance, than penitents proper ; and their station was in the 
church porch, or before tfie gate of the church, where they 
lay prostrate, and with tears and lamentations, in sackcloth 
and ashes, besought the prayers of the faithful to the intent 
that they might be admitted to do public |ienaiice in the 
church. After their request had been granted, and tbeir ad¬ 
mission to penance had been signified by the imposition of 
hands, the pentea were advanced to tlie seeoml class, and be¬ 
came avdienlea, or hearers, taking their station in the nurthex, 
or lowest port of the church, where they had the privilege of 
hearing the Scriptures read and the sermon preached, but wert^ 
required to depart before any of the common prayers began. It 
was, however, upon the genufectentea, as penitents of the third 
degree were called—and, indeed, this title was frequently ex¬ 
tended to include penitents at every stage of their probation— 
that the greatest number of peuitentiul practices were enjoiiuid ; 
and they derived their name from the attitude tliey were 
obliged to assume during the offering of c<iiiain prayem in their 
behalf, at which they were allowed to b(j present, after tlic dis¬ 
missal of the audientea. Their station was in the iiavt; or body of 
the church, near the or reading-desk, where they received 
the imposition of hands and the beucdictiou of the bishop. The 
fourth class of penitents was that of comiatenka^ co-stvuders or 
bystanders, who vrere so called on account of the privilege they 
enjoyed, after the other penitents, the energumens, and the cate¬ 
chumens had been dismissed, of standing at the altar with the 
faithful, of joining in tlic common prayers, and of seeing the 
obhition offered, of wdiicli, however, they Averc not allowed to 
partake. Tht*ir communion was thus one of jirayer only, and not 
a comiiiunioii of the Euchaiist; wdth their lo-admission to which 
their penitentiary discipline terminated, and they were thence¬ 
forth re-incorporated Avitli tlie I’uitliful. The i>rdinary life of 
penitents, during their course of probation, was one of dejection, 
sorrow, and mortification. They Avere obliged to cut off tlu;ir 
luiir, and to shave their beards; AAdiilst the women had to appear 
veiled, and with their hair dishevelled. They were required to 
abstain from feasting aixl batbing, from conjugal comioiis, and 
from the contraction of matrimony ; and were lAxiiiircd to ob¬ 
serve all tlie public fasts of the Church, to pray kneeling on tlie 
Lord’s-day whilst the faithful stood, to sIioav their liberality to 
the poor, to attend upon the sick, and to assist at the burial of 
the dead. The title of Penitents has often been assumed by 
fraternities or sisterhoods, the members of wdiich have desired to 
dedicate themselves to a profession of uncommon benevolence, 
humility, or mortification. (Tertulliaii, J)e }*<tnitentia; Bing¬ 
ham’s Antiquities of the GhHstian Church; Uid«lle’s Manual if 
Christian Antiquities; Moroni’s Dizionario EccUsiastico; Wal¬ 
cott’s Sacred ArcEmology; and other sources.) 

PENNON [Banker, E. C. vol. i. col 880 ; Flag, E. C. vol. 
iv. coL 103]. 

PENTADECANE, Benylic hydrUe, iC.oH„), a hy¬ 

drocarbon contained in American petroleum. It has a density 
of 0*826 at 19®, and boils at about 260". Treated with chlorine 
it yieldspenta^cylic or benylic chloride, C.bHoiCI {C^H^^Cl). 

PENTADECINE, Benylcne, {cjl^,). This hydro¬ 

carbon, homologous with acetylene, is prepared by heating 
triamylenic acetate, (CgHaO,),, with potassic hydrate. It 

w a colourless liquid, bmling at al^ut 230“ to 240“, (Bauer, 
Am. Ghem. Pharm. cxxxvil 249.) 

PENTHOUSE, any projection from a house constructed as 
a protection from the weather. The penthouse is an open shed 
or merely a sloping roof (whence the name, from pente, French, 


a slope), built over a doorway, gate, or window. Penthouses 
seem in the middle ages to have been very common appendages 
to city houses, and to nave projected far over the narrow streets : 
in the reign of Edward I. it was enacted that all penthouses in 
the City of London should be of the height of nine feet at least, 
or so high that persons on horseback might ride beneath them ; 
many of them w*ero no doubt built out as a cover to the stalls 
or open windows at which goods were displayed for sale. [Jetty, 
E. d S. col. 1398]. 

PEPTONES [Proteidr, E. C. S.]. 

PERFUMERY [E. C. vol vi. col 393; Flower Farms, 
E. C. S. col 1024]. M. Oontet found, as the result of experi¬ 
ments made in 1869, that the quantity of flowers or leaves neces¬ 
sary to produce units of some of the chief essential oils used in 
perfumery, were as follow 

lOO orange blossoms = 1 neroli 

20,000 rose petals = 1 essence of rose 

600 orange tree leaves = 1 petit grain, 

500 mint leav'cs ss 1 essence of mint. 

250 lavender flowers = 1 essence of lavender. 

200 g(‘raniiim leaA’cs = 1 essence of gerimiuin. 

PERISTYTiE, in Greek and Roman architecture, a colonnade 
surrounding the interior of a temple ; the inner court of a build¬ 
ing having a continuous series of columns detached from, but 
parallel b), tlie walls. Tlie opposite of Peripteral, surrounded 
by an external colonnade [Temple, E. C. vol viii. col 129]. 

PERPENT-STONE, North of England Througftrstone, in 
masonry a stone Avhich is carried through a wall so os to show 
its ends on tlu*. tAvo sides ; a bonding stone. 

PERRON, a staircase on the outside of a building. External 
staircases were very common in old P'reuch domestic arahitec- 
tnre, and not imcommon in our own, and do much to produce or 
increase the quaint or picturesque character of such buildings. 
The perron is also a noticeable featui’e in the civic architecture 
of tlie Low fknintries. 

PERSIAN LANGUAGE AND LITERATURE. The Pei^ 
sian language is an iniiiortant member of the Aryan, or Indo- 
European, I'amily of tongues, and contains an extensive and 
A’aliuude litt*ratiire. The name Persia we derive from the classic 
Avritors, who designate by this term tlie country which by the 
Persians themselves is called Iran, or the land of the Aryas —a 
name of very widt*. extension. Not only do the modern Persians 
call their country Iran, but, as far back as the time of Darius 
Ilystaspcs (n.c. 5l>()) we find that monarch claiming to he an 
Aryan, of Aryan descent (Naklishi Rustam Inscription) ; and in 
the Pehlevi inscriptions of the Sossaiiiau kings, as deciphered by 
the Baron de Sacy, they designate themselves as kings of “ Irim 
va Aninin,” i.e. of the Arvaii and un-Aryan races. Hence the 
qtroper term by Avhicb to designate tbe I’ersian language would 
be Iranian, in o]>po.sition to Turanian wbich designates those of 
Tatar origin [Turanian Lanouag£S,E. C, S.]. Persian is not only 
the language of the Avhule Persian empire, but of many outlying 
pi-ovinces, jis Bokhara, Balkh, and Khiva, while it is still the 
Court-language of Afghanistan, ami till within a few years Avas 
BjMikcn at the Court of the Groat Mogul in Delhi. 

The inroads of Turkish and Kuidisli tribes into Persian terri¬ 
tory, have had tlie efiect, during recent times, of e.vpelliiig the 
Persian from whole districts where it Avas once in sole jiossession. 
In this manner, iin]»ortant toAvns, such as Nishapftr, Tus, Meshed, 
and Merw, wliere the Persian is still spoken, form a sort of 
linguistic oases in the midst of the great Turkoman desert; while 
Yezd oAves its ineservatiou of the Persian language solely to its 
position in the miilst of the Great Desert. Though sjioken over 
this extensive area, the purest I’ersian is heard only in the cities 
of Ispahan and Shiraz, and in their immediate vicinity. 

The oldest fonn in which the language of Iran has come down 
to us is the Old Bactriaii, commonly, but erroneously, called 
Zend [Zend, and Zend Avesta, E. C. vol viii. cols. 1036, 1037J. 
To Anquetil Duperron is due the honour of first making ns 
actpiainted with the ancient writings of Zoroaster, but his trans¬ 
lation of them was made from a comfiaratively modem version, 
and, as might have been expected, abounded in errors. The first 
European who attempted to read the original words Zoroaster 
was Erasmus liask, a Dane, who set out in 1816 for India and 
Peraia. He lived to prove that the original language of the Zend- 
Avesta was closely related to that of the Veda; and that, like 
Sanskrit, it had preserved some of the earliest formations of the 
Aryan family of languages. On the deatli of Bask these re¬ 
searches were taken up by Eugene Buruouf, who by means of 
his knowledge of Sanskrit succeeded in deciphering the very 
words of the founder of the Parsee Creed, and successfully 
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applied the some key lo tlic inteipretation of the newly dis¬ 
covered Achwiuenide cuneiform inscriptions. It has been re* 
served, however, for the investigations of Hang to show, that, 
of what has come down to us as the writings of Zoroaster, 
only a comparatively small portion is really genuine j that 
the text of the Zend-Avesta comprises fragments of different 
antiquity, and that the most ancient only, the Q^tthds or songs, 
can be ascribed to Zoroaster. These G4thte are arranged in five 
small collections, have difterent metres, and are easily recognised 
by the difference of dialect, which is very closely remted to that 
of the Vedas. This Old Bactrian, falsely called Zend, is there¬ 
fore a real langiu^e, though, like Sanskrit, it was at first received 
with gr(»t suspicion by eminent scholars. But the ar^ments of 
Bumouf, based at first on grammatical evidence only, nave since 
been remarkably confirmed by the decipherment of the cunei¬ 
form inscriptions of Darius and Xerxes [Behistun Inscription, 
E. 0. B. col. 267j. Not only do we meet with the nume of 
Ormuzd, the supreme deity of the ancient Persians, on almost 
every page of the Zend-Avesta, but we find it continually re¬ 
lated in the inscriptions of the Achsemcnian kings. In the 
Turanian, or Medo-Bcythic, version of the Behistun Inscription 
we meet, moreover, with the observation that the name Ormuzd 
designates * the goa of the Aryans.’ The Old Bactrian consists 
of two <iialects, viz.^ the Gdtha idiom and the ancient or class¬ 
ical Zend, whicli died out about the same time as Bouskrit, 
that is, in the third century n.c. It is one of the most highly 
developed languages, rich in inflexions, and having a very close 
relationship to the Banskrit of the Vedas. In fact, the agree¬ 
ment is such as to show, that there was a time when the fathers 
of the poets of the Veda lived under the same roof with the 
ancestors of the Zoroastriaiis ; neither is it imiirobahlc that the 
reforms introduced by Zoroaster were the immediate cause of 
their ultimate separation. The Zend hclonjfs geographically lo 
Northern Persia; its alphabet is of Semitic origin, and it is 
written from right to left. 

The next shape assumed by the TrTinian language is the Old 
Persian of the Achmmenian cuneiform inscriptions of Behistun, 
Nakbshi-Rustum, Persepolis, and Elvend. The character in 
which they are written is a simple kind of cuneiform, ^)ecnliar 
to Persia, and having no relation to the other kinds ot cunei¬ 
form writing. As to the language, it is nearer to the Old 
Bactrian and Banskrit than to modem Persian, hut conhiins 
luany woids that, under a soinewliat altered fonu, exist in the pre¬ 
sent language of Iran, and it has all the distinctive peculiarities 
of an Iranic tongue. 

The next form in which the Persian language presents itself 
is the Pehlevi, the language of the Sassanian kings. This 
dynasty began to sway t\xe destinies o£ Persia a. 1), 220, and 
lasted till a.d. 651. 

Relics of this language have come down to us in the Sassa- 
niun inscriptions interpreted by De Bacy, numerous coins with 
J’ehlevi iiiscTi])tioiis, and translations ol portions of the Zend- 
Avesti mode by cuniinand of the Bas,sanian kings. It was 
limn this I’ehlevi tranalatim^ and not from the original, that 
Aiiquetil Dupemtn made his translation of the Zend-Avesta. 
There was also a translation into Pehlevi of the famous Bans- 
krit story-book cuRed the Ilitopadesa which has long since 
)erished. [Pilpay, E. C., Biog. Div. vol. iv. col. 83(),J The 
anguage ol these Pehlevi inscriptions was spoken in Persia up 
to the middle of the seventh century of our era. Pehlevi, 
from Pahlu the name for Media or Pamiu among the natives, 
is a curious mixturci of Aramaic and Persian, in which the 
Iranian element differs but little from modern Persian, but the 
Aramaic element predominates. This latter is called Huzwaresli. 
We cannot explain how tliis Aramaic dialect became prevalent 
in Persia, but we may note the curious fact, that when it ceased 
lo be spoken, tlio priests read the Pehlevi text of the Zend- 
Avesta, which had been the authorised version of the Sassanian 
kings, into pure Pewian, substituting Iranian words for the 
Aramaic of the original, a mode of reading observed by the 
Parsees at the present time. 

The Pehlevi, which had been the prevailing language of 
Pei'sia, under not only the Bassanian, hut the Arsacidan 
dynasties, and perhaps even before tlieir time, was at length 
doomed to give way to the Parsi, a dialect of the old Persian, 
which must have remained as the language of the people, ■ 
though banished from literature and the court. In a.d. 315 
an edict was issued by Bohoriim Ghur, on the removal of the ; 
heat of empire to the southern provinces, prohibiting the furtlier | 
use of the Pehlevi in his dominions. The Parsi, wnicb is pro-, 
j>criy the language peculiar^ Persia pioper (the (Paras)' 


of the Hebrew Scriptures, Persia of the classical writers^ and 
answers to the modem province of Ears, or Faraisltol, m its 
turn became the literary language of the empire. Richer and 
more expressive than the Pehlevi, it soon found its way to wurt, 
where it was dignified with the title of Zisfeaw D«n, or Court 
language, which forms the basis of modem Persian. It is still 
spoken in Luristan and by some Kurdish tribes, whUe the 
modem Persian, owing to the large admixture of Arabic words 
introduced by tlie Moslem conquest and the adoption of Isl^m, 
is of a very composite character. .,> * . 

The Parsi, or, as we might call it, Mediffival Persian (in 
Arabic Farsi qa^em), is sometimes apjiealed to in interpreting 
the Zend-Avesta, and in such cases is called Pazend, but it 
differs but little from the language of FirdAsi, the author of the 
'Shah Nameh,’who Rved at the beginning of the eleventh cen¬ 
tury. [FiRDUsr, E, C. Biog. Div. vol. ii. col. 916.]^ 

Modern Persian differs from Parsi by having in it an immense 
number of Arabic words, amounting to almost one-third of the 
language, so that, to understand Persian literature, it is absolutely 
necessary to know something of Arabic, since we find not only 
words but w'hole sentences from the KorS,n introduced and left 
untranslated. The Persians have not only adopted an Arab 
religion, but even the Arabic alphabet, to which they have added 
four letters to express sounds unknown to the Arabs. 

A rapid sketch of Persian literature is all we have mpace for. 

Ill the twelfth ceiiturv lived AnwarL [Anwari, E. C. Biog. 
Div. vol. i. col. 257] and Reshidi abd-cl-Jelil. In the thirteenth 
we have several distinguished poets, among whom may be men¬ 
tioned Baadi (Baadi, E. C. Biog. Div. vol. v. col. 221], the author 
of the well-known Gulistan, the Bostun, and the Pendi Nameh. 
Contemjiorary with Badi was Ferid-ed-din Attar, author of a very 
valuable collection of proverbs and poetical works. In 1262 
diexl Jelal ed Din lluiui, M'ho wrote the celebrated mystic work 
‘ Mesnavi.’ 

Bhirdz had the honour of priMhicing in the fourteenth century 
the most elcpnt lyric poet of Asia, Hafiz, whose poems are 
tolerably well known to us by numerous translations. 

He is succeeded by Jami, the author of the Beharistdn ; and 
Nizilmi, w'ho wrote five poems, three of which are epic. The 
Persian language also abounds in prose fables and moral tales, 
mostly boiTowed from the Sanskrit, as the Anwar-i-Bohaili, a 
Persian version of the celebrated Banskrit collection of apologues 
called Hitopadesa, the Tuti Nameh=‘Tales of a Parrot,’ by 
Nakhsbebi and the Bahar-i-Danusli, translated into English 
by Bcott, under the title of ‘ Garden of Knowledge ’ (London, 
179U). But it is in the department of histoiy that the Persians 
are superior to most oriental nations. The liistorical works of 
Mirkbond, Khondemir, Tabari, and Ferishta, would do credit to 
any age or nation; while in Geography, Geometry, Medicine, 
Astronomy, and Etliics, tliough depending much on Arab writers, 
the works have an independent value. 

The Persians liaving i»aid mucli attention to the cultivation of 
their language. We find in Persian a great number of good 
grammars anti dictionaries ; among the latter may be mentioned 
the Ferhang-J (ihangir, and the Heft-i~Kokum, or ‘ Beveu Seas,’ 
the latter by the King of Glide. Lucknow, 1822. 

(Further information will be found in Buniouf, * Commentaire 
8ur le Yapia,’ Paris, 1833 ; Le Zend-Avesta, par Anmietil, 
DujieiTon, Paris, 1771 ; Spiegel, Die Altpermclien Keiiin- 
schriftm im Orimdtexte mil Grammatik und Qlossar, Leipzig, 
1862 ; Spiegel’s Avesta, Leipzig, 1852-59; Sir H. Rawlinson’s 
contributions on the Behistun Inscription, published in tlie 
Journal of the Royal Asiatic Society; Opport, Das Lautsystem des 
Altpersischen, Berlin, 1847; Flowers of Persian LUeratv/re, in 
Persian and English, Rousseau, London, 1801; Sir W. Jones’s 


■U)ssario, Leipzig, 1806.) 

PERSULPHOCYANIC ACRD, Hydroperml^ayanic Acid, 
Ilydroxanthic Acid, CaHjN^Sj, On mixing a cold 

saturated solution of potassic sulphocyonate [E. 0. vol. iii. cob 
371} with six or eight volumes of hydrochloric acid and allowmg 
t to stand twenty-four hour/^ the liquid becomes filled wilb 
jrysialsof pure peraulphocyanic acid. It is almost insoluble in 
jold water and only sparingly soluble in hot water, separating 
i^ain, on cooling, in splendid yellow needles; it is soluble in al 
iuhol and in ether. But little is known of its salts. 

PERBULPHOGYANOGEN, Pseudosulpkocyanogen, Sulphddc 
3f cyan^en, CaNjHB, a yellow substance, in- 

yoluble in water, alcohol, or etlier; fonned on boiling a solu- 
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tion of potaBsic sulphoc^anate with dilute nitric acid, or by pass¬ 
ing chlorine into a solution of a sulphocyanate. It dissolves in 
concentrated sulphuric acid, but is precipitated again unchanged 
on the addition of water. When heatra, sulphur and carbonic 
disulphide are eliminated, leaving hydromellon. 

PESTILENCE. Under this heading, the subject of epidemics 
in general, and of plague and cholera more particularly, will be 
found very fully treated in E. C. vol. vi. col. 433. But though 
the symptoms, pathology, and treatment of cholera, its history 
and statistics, and its causes, are treated with great fulness and 
ability, as far as relates to the first thiee epidemics which have 
occurred in England (namely those of 1831, 1849, and 1854^, 
something still remains to l)e said of the last epidemic whicli 
visited us in 1866. The first point of interest which it occurs 
to us to mention in reference to this last attack is the m(»rtidity 
it occasioned in comparison with that caused by the two previous 
epidemics. Taking first the actual number of deaths from 
cholera and diorrhooa in England and Wales, -we find them to 
have been as follows :— 



1849. 

1864. 

1866. 

Cholera . . 

63,293 

18,887 

20,097 

14,378 

Diarrhoea. . . . 

20,a52 

17,190 

Cholera and Diarrhoea . 

72,180 

40,149 

31,668 

In London the deaths followed the 

same gener 

al rule 

crease, thus :— 

1849. 

1861. 

1866. 

Cholera 

14,137 

10,738 

6,596 

Diarrha<a. . . . 

3,899 

3,147 

3,147 

Cholera and Diarrhoea . 

18,036 

13,885 

8,743 


As these are the absolute numbers of deaths, and not the iiitio 
borne by them to the living population at the three i)eriods, tlui 
following tables must be added in order to obtain a true view of 
the actual state of the case :— 

Deaths in England and Wales to 10,000 persons living :— 

1849. 1851. 18G6. 

Choloru .... 30 11 7 

Diarrhooa .... 11 II 8 

Cholera and DiaiThaiu , 41 22 15 

Deaths in London to 10,000 persons living :— i 



1849. 

1861. 

1866. 

Cholera . . . 

. iVl 

43 

IK 

Diarrhoea 

. 17 

13 

10 

Cholera and Diarrhoea 

. 79 

IT 

28 


It will be seen that, for the sake of brevity, the three 
epidemics are set down us belonging to tlie years 1849, 1854, and 
1866 Te.spectively ; but if we refer to the mortuary registers of 
England and of London for the years 1838—70, we see that the 
years of the three epidemics were preceded by one year at lea.st 
of heightened mortality from the same cause.s. This will at 
once appear, if we take the figures fijr the two years preceding, 
and the year following the first two ei)idemics, reduced in each 
case to the number of deaths in a million living, thus :— 

Cholera—England. 

1847, 1848, 1849, 1850' ... 46, 110, 3,034, 50. 

1862, 1863, 1854, 1865 ... 77, 244, 1,094, 46. 

Cholera—London. 

1847, 1848, 1849,1860 . . . 63,291,6,182,66. 

1862, 1863, 1864, 1865 ... 67, 359, 4,288, 68. 

The deaths in the year immediately preceding that which may 
he termed the epidemic year par ejccdlence, took jdace in each 
instance in the autimrn months, the disease undergoing, as a 
general rule, an abatement in the winter, to resume its activity 
in the warmer seasons of the year following. 

The progressive decrease of mortality in the three epidemics 
of which we have correct returns may be looked ui)on as very 
encouraging : for though it is possible that, as in the case of the 
plague, so in that of cholera, the progressive decrease may he 
ftdlow^ hy an attack of extreme severity, it is also probable 
that the improved sanitary condition of England, and especially 
of London, our enlarged experience of preventive measures, and 
pur improved preventive organisation, have together exercised 
no inconsiderate Influence on the mortality. But the figures 
relating to the plague, as we find them in the London Bills of 
mortality, read a lesson which we ought not to disregard. Tak¬ 


ing the four plague years in their order, wo find the deaths frn..i 
plague to stand thus ;— 

1G03, 1626, 1636,1666 . . . 36,269, 36,417, 10,400, and 68,696. 

So tliat, after three epidemics of decreasing severity, we hod 
an outbreak of extraoidmary virulence ; and this fact ought to 
serve as a warning and spur to exertion whenever the cholera 
threatens us with a visit. 

The history of what has been done to throw light on the 
nature, cause, and treatment of cliolera since the year 1854, 
would occupy many pages. But it may be stated iii few words 
that nothing material has been addiid to our kaowledgo of the 
disease as jl subject for palliation or cure ; and that we do not 
yet know anything of the essential nature of the cholera poison. 
We have lieeii able, liowevcu-, to bring experience to bear on the 
means by whicli the jioison gains access to tlie body, and espe¬ 
cially on its introduction by drinking water, an<l probably by 
other liquids. The agency of drinking water lias been very fully 
illustrated in various reiiorts of the llegistrar-Ueneral; and in 
the 8U])plement to the SUtli Report, pubTislieJ in 1868, Dr. Farr 
distinctly states that the excess above a certain standard of mor¬ 
tality “ is constantly in proportion to the impurities of the water 
during the epidemic period.'’ This opinion certainly derives 
much support from the fact that the district mortality from 
cholera has been found to range from the low figures of 3 and 4, 
6 and 8, per 1(),(K)() inhabitants to 15 and even 72. 

Another agent of much importance in relation to the origin 
and spread of cholera has been broimbt into deserved promi¬ 
nence within tlie last ftiw yeui-s—iiamcdy, the crowding of large 
numbci-s of ])(irsons together under circumstances highly unfa¬ 
vourable to health. I'his fact is well expressed by Dr. Richard¬ 
son in the ‘ Medical Times and Gazette ’ for September, 1865 :— 
“ The present (‘jiidemic,” he says, “ in respect to its origin, pre¬ 
sents iiotbiiig new in the hislory of cliolera. It connects itself 
once again, or at least it seems to connect itself, with the aggre¬ 
gation under unfav<»urab]e circumstances of immense multitudes 
of unclean men. A holy pilgrimage of the true Mahoincdon 
tvpe on this occasion seems to have been the centre irom which 
the disease has radiated. The fact has been observed before, 
jierliaps, in regard to Mussulman pilgrims, and certainly in 
respect to the worshipiiers of Juggernaut.” Dr. Jtichaidson then 
(pioti's a letter, writti;n in 1858 by u native of India, Dr. M. V. 
Nuidoo, ill which he alleges that the epidemic of 1866, though 
diijiposetl to have originated in a foul, crowded suburb of Alex¬ 
andria, did really originate at Mecca, at the festival of Kurkin 
JiamiUy when seven luiudred thousand pilgrims met at the holy 
shrine, “badly clotluul, badly fed, many exhausted, and all 
famatically ecstatic.” A similar origin is attributed to the outbreak 
of cholera, which happily did not reach our shores, but attacked 
Fersiji, Russia, and imrts of Continental Europe, a few years 
since. Dr. Itiidclilfe, in his report to Mr. Simon, ‘ Upon the 
Hecent Dilfusion of Cholera in Europe,’ traces this epidemic to 
the annujil religious Hindu Fair at Hurdwar in 1867, at which 
“ not less than 2,8(K),UU0 were present on the great day of the 
festival.” From this as a centre it was carried by personal com¬ 
munication with the pilgrims to the various localities in which 
it has since been heard of. This statement, so probable in itsell’, 
is greatly strengthenetl hy all 2 )ast exjierience of plagues and j)es- 
tilences as the olfspring of crowils brought together, or living habi¬ 
tually, in a state of foulness and neglect. 

For further information on some of the leading publications 
on cholera, and transactions of meetings of congresses at home 
and abroad, the reader is relerred to Mr. Cornelius Walford’s 
‘ Insurance Cychqiaidia,’ vol. i. j). 529—a work which may be 
consulted with great advantage on all matters relating to vital 
statistics, as well as to insurance in all its branches. On the 
subject of tlie pestilences that have prevailed in England from 
the earliest times till the end of the 18lh century, and their 
causes, reference may also he made to Dr. Guy's ‘ Public Health,' 
published in 1870. The Ninth Report of the Medical Olliccr of 
the Privy Council (1866) contains an exhaustive scries of inquiries 
relative to cholera, with illustrative jdates and tables, and curious 
researches in reference to the niicroscoiiic character of choleraic 
discharges. 

PETROL, Although this liydrocarhon has 

not yet been isolated in a pure state, the triuitro derivative is ob¬ 
tained on treating that portion of the petroleum of fcJehnde in 
Hanover which distils below J 80 ' with u mixture of nitric and 
Bulphuric acids. Trinitropctrol, OgHjNjOa cry¬ 

stallizes in needles which melt at 162'* and are insoluble in 
water, but soluble in alcohol, ether, and benzol. Nitro-didMidif* 
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Pharm. cxiii. 151.} 

PETROLEUM: ROCK OIL. Great commercial rivalry exisia 
between paraffin oil and petroleum, the one a product of coal 
or shale [Pabafpin, E. C. S.], the other pumped up from wells 
in Amenca. It had long been known that was occasionally 
found mixed with water in some of the wells of Pennsylvania, 
and that oily liquids oozed out of the ground in many spots ; 
but it was not until 1860 that this oil was to any great extent 
made an article of trade. The petroleum occurs at various 
depths beneath the surface, is vciy uncertain in the duration 
of supply, and only a few specimens are free from admixture 
with water. When once a market had been found for the pro- 
<luce, the tn^de grew in a manner unexamjded even in America. 
A small amount of capital brought a large and rajad return; 
adventurers rushed in from all quarters ; and a somewhat sterile 
and desolate region became a series of rough but populous towns. 
Oil is found throughout an urea of 2000 square miles ; but the 
rich supidy is obtained from a small area, in the western part of 
the state. By the year 1865 Petrolia (a fanciful name for the 
oil region) could boast of Oil City, Pithole City, Corry, Rouse- 
ville, Plummer, Titusville, &c., each with its banks, newspajiers, 
hotels, and theatres. Although distant GOO miles inland from 
New York, the region found railway accommodation ready for 
it; and this has had much to do with the commercial success t>f 
the jilace. Oil City was miuiiy destroyed b}*^ lire in 1868, 
tlirough the ignition of some of the petroleum ; but calamithis 
of this kind are easily overcome in a region where hjitunes are- 
made in the course of a lew months. A similar, though less 

1 >rolific, oil region has l.)een <liscovered in CJanada; but the trade 
las not been so energetically developed as in the United States. 

It is known to chemists that j)etroJ(!um may Ix! converted into 
nearly as many useful products as jjurallin ; but the eagerness 
to ship the crude oil to various parts of the world, and convert 
it at once into money, renders the speculators in the oil region 
indilferent to the niceties of chemical manipulation. Petroleum 
is the cheapest lamp oil known : a fact which insures a con¬ 
tinuous ana enormous sale. At one time it was feared that 
this cheapness would prevent English parallin oil from main¬ 
taining its place in the market; but refined parallin is be.tter 
tiian any of the i)ctroleum that reaches us. Much is xised as 
fuel, as a lubricator, and as a basis for various 2 )rei>arutions in 
the Arts ; but by fjvr the larger ])roi)ortion is used as lamp oil, 
after a comparatively small amount of refining. 

The use of petroleum never having been so large in England 
as in some foreign countries, owing to the superior qualities of 
])araffin oil, the same necessity does not exist for precautions 
against explosion ; nevertheless the occurnincc of many serious 
accidents has lc«l to the ado])ti»)n of plans for safe storing and 
transit. At Paris, floating petroleum warehouses have been esta¬ 
blished on the Seine ; they are iron lighters, divided into fire¬ 
proof compartments ; there are 100 such compartments in each 
vessel, with a capacity of twenty-five tons each; they are inooi-ed 
in the middle of the river, hut can be swung rouml to a quay for 
loading or unloading ; the compartments are really njiright iron 
cylinders, strapped together with iron bands to ff>rin a raft. 
Petroleum is sometimes used as a fuel for locomotives. On the 
Strasburg Railway, shortly before the Franco-German War, it 
was adopted for goods engines, on a plan devised by Deville ; 
the report stated that there was no smoke, sulphur, nor waste ; 
hut the T)lan has not presented sucli advantages as to he much 
followed. The American Navy department instituted careful 
experiments in 1866—67, on the suitability of petroleum as a 
fuel for marine engines. The result was unfavourable : seeing 
that the experimental committee reported “ That convenience, 
comfort, health, and safety, arc against the use of petroleum in 
steam vessels; and that the only advantage thus far shown is a 
not very important reduction in the bulk and weight of fuel 
carried.” 

The petroleum trade of the United States has become enor¬ 
mous. In 1861 it amounted to 24,060,(H.Kl gallons, in 1866 to 
91,(X)0,(KK) gallons, while in 1871 it exceeded 200,(KK),000 gallons. 
The imports into the United Kingdom, from the United States 
and Canada, after fluctuating greatly in amount, suddenly be¬ 
came large in 1862, but have since that year again fluctuated :— 
inaa HWIOO galls, unrefined . . A*297,919 

< 4 201,266 „ refined , . . 392,779 

, 3 . 5 ( 1 , 426,824 „ . . . . 113,8^ 

iODo ^ 2,112,831 „ 316,171 


1867 f 

* \ 6,f 


refined . 


,374,632 
} 168,084 

J 6,234,621 

1871 

stance contained in tne rnubarb root. 


(„ . . . 

, C 463,862 „ . . . 

M 8,526,674 „ . • • 

RETIN, a 


£IS,451 
364,271 
8,741 
434,117 
24,661 
689,466 
_ a brown resinous sub- 
It is almost insoluble in 


water, but easily soluble in alcohol and in dilute alkaline solu¬ 
tions. (Schlossberger and Dopping, Ann. Cheni. Pharm. 1. 207 ; 
Kubly, Chem. Centr. 1867, 1066.) 

PHAGEDiENA, from to eat, in medicine and suigery, 
a term applied to ulcers or sores that rapidly spread, and, as it 
were, eat away the flesh. 

PHALAN 8 TARIANISM [Fourier, Chas., E. C. Biog. Div. 
vol. ii. col. 9721. 

PHARMACOPOEIA. In E. C. vol. vi. col. 451, this is described 
as a book published by the Colleges of Physicians, with the 
sanctiou of Ooveniment. It must now be described under the 
name of the British rharmacopmia^ as a valuable consolidation of 
the English, Scotch, and Irish Pharmacopa 3 iaH into one work, pub¬ 
lished under the direction of the General Council of Medical 
Education anti Registration of the United Kingdom, pursuant to 
the Medical Act, 1858. The date of publication is 1867, when 
Dr. George Burroughs, since elected President of the Royal 
College ol Physicians, presided over the Council, and was assisted 
by eminent pharmacologists chosen by the examining botlies of 
England, Scotland, and Ireland. 

PHARMACY. To what is said in E. C. vol. vi. col. 451, it 
is gratifying to be able to add that the efforts there alluded to as 
being made, in and out fof Parliament, for regulating the sale of 
poisons, ami ensuring a higher scab; of efficiency to the iniportant 
body of Chemists and Druggists, have home good fruit in many 
ways, mul especially in conferring on the Pharmaceutical Society 
powem similar to tliose long since given to the Society of Ai)othe- 
caries and other licensing bodies in respect of persons practising 
medicine. 

PllENAGONIC ACID, Cjr„ 0 „ (37r(y//„7LO„), the name 
given to the acid produced on treating tricldorophenomalic acid 
with an mjueous solution of baric hydrale. The free acid crys¬ 
tallizes in colourless prisms which are sparingly soluble in cold 
waiter, and when treated with hydriodic acid, it is completely 
converte<l into succinic acid. From some lecent experiments 
of Carius this acid would a])))ear to be identical with Fumuric 
Acid [E.C. x'ol. iv. col. 230]. [Phknomaltc Acid, 7'richlorophmn~ 
malic Acid, E. C. S.J (Curius, Ann. Chem. Pharm. cxiii. 129, 
cxlix. 257 ; Dent. Chem. (fes. Bvr. iv. 928.) 

PHENOL AND ITS DERIVATIVES. This compound and 
some of its derivatives have been already noticed [E. C. vol. ii. 
col. 608], and for a fuller di'scription of those contained in this 
article, as w'ell as for those unavoidably omitted, w'e must refer 
our readei-sto Watts’s ‘ Dictionary of Chemistry,’ Kekule’s ‘Ben- 
zulderivate,’ and the niiinerous papers on the subject published 
in the‘Journal of the Chemical Society,’ and other chemical 
])eriodicals. 

Phenol, jfhtvylic hydrate, carbolic acid, C^IIgO =■• CjHjHo 
G. vol. ii. col. 6081. This substance, the only 
inonhyilroxyl derivative of benzol, crystallizes in colourless 
prisms which melt at 41“ and boil at 180'.5. Treated with 
bromine it yields numerous bromine derivatives, namely, muno- 
bromphcnol, C^H^BrllO, dilrromphenol, CjHjBr^Ho, trihrom- 
phenol, CflligBraHo, tctrodyromphcnol, CoHBr^Ho, and pcntabrain- 
phcnol, CgBrjlIo. A corresponding series of chlorine derivatives 
18 known, and isomeric modifications of many moinbei-s of both 
series have been examined. Of the iodo derivatives, three are 
at present known, mmioiodphenol, CJH 4 IH 0 , an oily substance, 
solidifying at a low temperature, and two crystalline compounds, 
diiodphenol, CalljI.Ho, and triiodphenol, CaH^IjHo. 

Nitrophenolb. Two isomeric modifications of mmonitro- 
phenol, CgHjNOj *= CaH^(N0,)Ho {(^^11^(170^)0^, are produced 
by the action of dilute nitric acid on pure phenol. One of these 
is readily volatile in the vapour of water, and crystallizes in 
yellow prisms which melt at 46“ and. boil at 216®. The 
non-volatile variety, orthonitrophmol, ciyst^izes in slender 
colourless needles which melt at 110 “. They are both freely 
soluble in alcohol and form crystalline compounds with the 
metals. 

Dinitronhenol C„H*N,0, - CeH,(NO,)^Ho {C.^H^{N0J,p;), 
prepared by adding a strong f^ueous solution of phenol to nitric 
acid (density 1’4J, crystallizes in pale yellow plates which melt at 
104® and volatilik very readily. It Is readily soluble in alcohol 
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ether, and hot water. Numerous isomeric chlorine, bromine, and 
iodine derivatives of these nitrophenols exist 

Trinitrophenolf picric aeidy carhazotic acidy CgHjNjO, -■ 
C«H,(NO,)jHo F C. vol. u. col. 608J. This 

compound is proiluced by the action of nitric acid on numei'ous 
organic substances, such as salicin, indigo, silk, aloes, and espe¬ 
cially the i>henolsulx)hoiiic acids, nitrophenols, and phenol itself. 
"V^en jiure it crystallizes in pale yellow, almost colourless 
lamina), which are tolerably soluble in hot water, only slightly 
in the cold, easily soluble in alcohol and ether. It has the pro- 
Xicrties of a monobasic acid, and forms crystalline compounds 
with the metals, most of which are of a yellow colour, it also 
possesses, in common with some other trmitro acids, the pecu¬ 
liar property of combining directly with certain hydrocaroons, 
such as benzol, iiajdithalene, and anthracciu!, forming Ix'autiful 
crystalline compounds. Advantage has been taken of this for 
separating hydrocarbons from each other. Picric acid lias a 
very bitter taste, and imparts a bright yellow colour to animal 
substances, so that it is extensively used in dyeing silk and 
wool [IsoruBruRic Acid, E. C. S. col. 1387, and this article, 
Amidophenols]. 

Amidoi’Henols. When the various nitrophenols are treated 
with reducing agents, the 0 , in one or more of the NO, groups 
is replaced by giving rise to amicio compounds ; thus mono- 
nitrophenol and ortlionitrophcnol form amidophenol and orth- 
amiaophenol, CaH 4 (NHj)Ho colourless crystal¬ 

line bases, the latter of which when submitted to oxidation yields 
quinone, CgH.Og Diiiitrophenol yields amuhnUro- 

phenic acidy CaH,,(NOJ(NH,)Ho in black 

brown needles sfiaringly soluble in water and only moderately 
so in alcohol or ether. When picric acid or Irinitrojfhenol is 
treated Avith ammonic sulphide one of the NO, groups undci'goes 
reduction, giving rise to awidodhntrophenic acid, pkramic ucid 
or nitrohmnatic acul, = C„n, (N 02 ) 3 (NUa) Ho 

[E. (-. vol. V. col. This crystallizes in 

hcautiful gamet-rt;d jirismatic crystals which are aliiio.st insoluble 
in water but soluble in alcohol and other. It fonns numerous 
stable compounds with the metals and also unites Avitli acids, hut 
the compounds ])roduccd with the latter are readily deciunposed. 
Triaijwlophenol, CfllltiNjO = (\iH„(NH.^)^TIo 
Picric acid, treated with tin and hydrochloric ucid, yields the 
stanno-chloride of triamidophcnol from which the tin may he 
removed hy sulphydric acid, h’aving triamidnphmol hydrw'hlo- 
ruh, C„lla(NH,) 3 lIo(IlCl)a. This crystallizes in yellow needles, 
easily soluble m water, but less so in alcohol and (ither. The 
concentrated aqueous solution exjiosed to the air acquires a deex) 
blue colour and deposits blue crystals readily soluble in water, 
only slightly so in alcohol, and insoluble in ether. According to 
Beilstein, picramine is jiroduced by the action of tin and hydro¬ 
chloric acid on picric acid [Piubamine, E. C. S.]. Numerous 
chlorinated and brominated amidophenols have heeeii obtained 
from the corresponding nitrophenols. 

Azophenols. When either of the monamidonitrophenol hy¬ 
drochlorides is treated with alcohol saturated with nitrous acid, 
it is converted into the corresponding diazophenol hydrochloride^ 
CaH 3 N„Ho(HCl) 3 . The orthodiazophenol compound crystallizes in 
long colourless needles, and the other diazophenol, corresponding 
to tile volatile nitrophenol, in rhomboids. Amidonitrophenic 
acid hy a similar process yields diazonitrophenol, CnllaNjOa = 
CBHaN 3 (NOj)Ho an explosive, yellowish, ciystal- 

line powder, slightly soluble in water, and freely in ah’ohol. 
JHazodinitrnplmwl, CjIIjN^Oj = C^HNaCN 03)3110 
is X)roduced by the action of nitrous .acid on an alcoholic solution 
of i*icramic acid. It crystallizes in golden yellow plates which 
are only sparingly soluble in water, alcohol or ether. On adding 
potassic carbonate to its alcoholic solution, nitn)gen is evolved 
and potassic dinitrophenatc produced, the liberated oxygen oxi¬ 
dizing a portion of Uie alcohol to aldehyde- 


benzol. It forms colourless monoclinic prisms or plates, which 
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A few of the 


phenylic compounds have been already mentionetl [Phenylic 
Group, E. C. vol. vL col. 451], and we noAv pronose to briefly 

♦I.„ __i. ;_ 1 _. ... _1_ Ai.;_ __Ji* 


periodicals for a more detailed descrixition of theii properties 
and mode of })reparation. 

Amidophenyls. [This article, Phenyl.] 

AmhlKK pheuylaminc or awidohenzol [E. C. vol. i col. 347]. 
Aniline CoiiOURs. A great number and varieiy of dyes of 
the most beautiful colours have been obtained from aniline, the 
most imjwrtaiit of which are the following - 
Aniline Jilack. There arc numerous processes for jnoducing 
an intense black on calico hy means of aniline, almost all 01 
which dei>eml on the mutual action of aniline and a copper 
salt, when trcatetl with an oxidizing agent. 

Aniline JjIuch. Of ihest; hy far the most imnortont is Bleu 
de Lyoiif a salt of irijthcnylrosanilinc, C 3 oH, 8 (C,H,)sN 8 , obtained 
hy heating together rosanilinu acetate with aniline and a small 
proportion of ben/.t)ic acid. The free base is nearly colourless, 
but its salts, which are insoluble in Matter, are capable of im- 
p.arting to silk and avooI a magnificent, blue colour. After 
treatment M’ith concentrated .sulphuric acid, it becomes soluble 
in M’aler, ami is then knoM ii as ‘ Soluble blue.’ A corresponding 
tritolylrosaniline, ( 'BiiH,u{(!;Il 7 )aN;,, has been obtained, which is 
also a blue dye. 

Aniline (Ireens. The two most important of these are : 1 . 
AUlehyde Oreen, pioduc(‘.d by treating a strongly acid solution 
of rosaniline, first with aldehydti, and then Avitli sodic liyjiosul- 

f diite. It produces sjdeiitlid' greens on silks, M'hich are vej'y 
)rilliant hv artificial light, 2. Iodine Ureeii. produced by tiic 


C3HN3(NO,)3Ho 4- KHo CM'^0^)^Ko + N* + 0. 

Biazodinitrophonol, Potassiis Potassic dioitrophcnatc. 

bydrato. 

+ KO,SO - K0,C,^,N,O, + N, + 0.) 

The chlorinated. &c., phenols likewise yield corresponding diazo 
compounds by tlie action of nitrous acid. 

PHENOMALIC ACID, C 3 H 10 O 3 an amor- 

E hous deliquescent acid, homologous with mauc acid, produced 
y the carefully reflated action of reducing ^ents on tri- 
chlopophonomalic awd. Trichlorcphenomalic aevdy C^HyCljOj 
is produced by the action of chlorous acid on 


brilliant by artificial light, 2 . Iodine Ureeiif produced by tiic 
ethylation "or methylation of rosaniline, or of trimethylrosani 
line. This compound, knoAvn in commerce as ‘ iodine green,’ is 
iornied, along M ith otlicr colours, on heating together rosaniline 
acetate, methylic hydrate, and metliylic iodide ; gixiat care, how¬ 
ever, being reqiiire(l in its preparation. The salt obtained in 
this instance is a methyliodide of trimethylrosanilinc, but it is 
generally found in connnerce as the picrate. Its salts crystallize 
readily, and have the metallic green lustre common to most of 
the aniline colours. 

Aniline rnrpk [Mauve, E. C. S. col. 1.524]. 

Aniline lied, Favhdnc, MayentUy or liosaniline. The com¬ 
pounds ttppisaring in commerce under these names are all salts 
of a colourless base, rostaniline, UjuHiaNa (C^/fiaiVa). This 
crystallizes in needles or plate.s, Avhieh are ahnost insoluble in 
water, but somewhat more soluldc in alcohol. It forms two 
series of s.alts, mon.acid and triaeicl, the first of which are 
crystalline coiiij)ounds exhibiting, by reflected light, the lus¬ 
trous metallic green of the elytra of the rosi^ beetle, and yielding 
solutions of tlio inngnificent crimson colour so characteristic of 
these comi)Ound 8 . When submitted to the action of reducing 
agents they combine with a molecule of hydrogen and become 
converted into tlm corresponding salt of the colourless leucani- 
Uue, Gs,«»HaiNa {CwIInNs), [K, C. S. col. 1450]. The aniline red 
is usually mamilactured by lie.ating a mixture of aniline and tolui- 
dine with a nearly saturialed solution of aisenic acid, dissolving 
the product in boiling Av.ater, filtering and precipitating the ciude 
ros.aniline by common salt. Tliis is afterwards purified by re- 
cryslallizatiori and finally converted into acetate, tlie salt usually 
eni])loyi‘«l h^ dyers on account of its ready solubility^. 

Aniline I iulek. Tiiere arc several violets obtained from aniline 
besides mauve [Mauve, E. C. S, col. 15241. 1. Ey the oxidation 
of methylaniline or dimethylaniline^ usually prejiared by lieating 
aniline hydrochloride with methyhc alcohol to a liigh temi^m- 
turo. 2 . Viokl Imperial, consisting of salts of phcnylroaaniline 
and diphenylromniline, preimrcd by heating a rosaniline salt 
with a quantity of aniline insufficient to ionii aniline blue. 
3. Hofmann’s Violets, consisting of suits of triethylrosanilinc, 
C«)H,8(CbH4)3N3, and tnmethylromniline, Ca(,Ui«(CHa)BNa, pre¬ 
pared hy hetatiug mixtures of rosaniline Avitli ethylic iodide and 
alcohol, or with methylic iodide; and m'ooiI sinrit. 4. Perkin’s 
Britannia Viokt, formed on heating a rosaniline salt with 
alcohol and brominated oil of turpentine. 

Aniline Yellows. These are of secondary inmortence, the 
principal being (Jhrysaniline [E. C. S. col, 558], Sajraivi/ney and a 




1679 


PHENYL AND ITS DERIVATIVES. 


PHENYL AND ITS DERIVATIVES. 


1680 


snbstance called Zimline obtained by the action of nitrous acid 
on aniline. 

Azodiphenyldiamine. [This article, Diazoamidobenzol,] 
Azophentlamine. [Tliis article, DiazobenzolJ 
AzoPHENLYLNArHTHYLDiAMiNE. [This article, Di. 

BENZOL.] 

Benzidine. [This article, Phenyl and E. vol. vL coL 462. 
pre] 

acid ^ ^ __j 

ields resorcin ; so that it would seem to be a paraderivative of 
enzol (1,4). 

Benzolsulphuric Acid, or Sulphorenzolic Acid, PhmyU 
mlyhurom acidy CglloSOj fonncul on dissolving 

benzol in concentaited sulnbnric acid, crystallizes in slender 
prisms, which are very soluble in water or sdei^liol. Its salts 
are, as a rule, very soluble and dillicult to obtain in a definite 
crystalline form. 

Chloropicryl, C-Hj(NOa) 3 Cl a solid sub¬ 

stance of a yellow colour, formed by the action of phosphoric 
pentachloride on picric acid. It has an agreeable odonr, is 
soluble in alcohol and etlier, but is (bicomposed by water, with 
formation ol' hydrochloric acid and picric acid. 

Cyananiline, prepared by passing cya¬ 

nogen through a solution of aniline in alcohol. It crystallizes 
in colourless, iridescent plates, wliich melt at about 210 °. It is 
insoluble in water, and only slightly soluble in alcohol or ether. 

Cyanilide, CyHsNa, or C«H4((.yN)(NHa) {OtMuNa), .a resinous 
substance obtained on passing cyanogen chloride through a 
solution of aniline in anhydrous ether. 

CyANODIPITENYJ.DIAMIN E, or MkLANILTNE, Ci.-iHuiNa 
(C'sflHiaA^a). Tin’s basi!, tlie hydrochloride of which is produceil on 
lasBiiig cyanogen chloride into aniline, crystallizes in colourless 
aniiuu) or noodles, nudting at about 120 '’. It is sparingly 
soluble in water, freely in ulcobol or etbi-i'. On jiassing cyjoio- 
gcu into an alcoholic solution of nicdaniline, l)ic}[<womdaiiiline, 
OiftlliaNi (CaoFjaVfi), is obtained in yellow needles, soluble in 
hot alcohol. 

Diazoamidobenzol, or Azodiphenyldiamine, CiaHnNg 
(Gaitfu^^a)} is 1 ‘repared either by the direct uction of aniline on 
uzophenyliuumc nitrate, or by passing nitrous .‘wdd into an alco¬ 
holic solution of aniline. It crystallizes in goldiai yellow shining 
plates and needles, which are not soluble in water, sj»ariiigly 
so in alcohol, and very soluble in ether. 1 L melts at and 
explodes violently at a soiuovvbat higlier tempijrature. By the 
continued action of nitnms acid it is converted into azoplienyla- 
miiie nitratij, and when heated with hydrochloric aci<l, nitrogen 
is evolved, and aniline hydrochloride and phenol formed. 

In a similar manner, by the action of na]diibylamine on a 
salt of azoplicnylaniine, A^:()phniylntq)hthijldinm'iiir, (hflHiaN 
(Cagl/jaA’), is ju’oduced. The nitmte crystallizes in bcantiful 
green prisms. 

Diazouenzol, or Azopiienylamtne, Amnilive, OiJI^Na 
(OialfiNg). The nitratii of this l)ase is obtained by v.'irioiis 
methods, and amongst others by the a<’.tion of nitrous a<*.id on 
aniline nitrate. Tlie nitrate crystallizes in long coluiuiess 
needles, which are very solnble in water, less so in ulcoliol, 
and almost inwjluble in ether. It is exc-ecdiiigly explosive, and 
when treated with potassic hydrate, and subsequently Avitli 
acetic acid, it yields free azopliciiylainine in the form of .a yellow 
oil, I’emaTkablc for its exti’eme instability. It forms numerous 
compounds both Avitb acids and bases. 

Dicyanomelaniline. [This article, Oyanodiphenyldia- 

MINIO.] 

Djnitranu.ine. [This article, Nitranilines.] 
DiPHEpLAMiNE,(h,dI,,N = Tliis 

base is found amongst the products of the distillation of tri- 
phenylrof^iniline, “ aniline blue,” and is also formed on heating 
aniline with ceilain aniline salts. It is a colourless crystalline 
compound, melting at 4.6“ and boiling at lUO", wliicb is scui-cely 
soluole in water, idthougb freely so in ulcoliol or ether. The 
compounds wliich it ibrms with acids an; very unstable, being 
decomposed by water. A very eliaraeterislic reaction of this 
compound is the beautiful blue colour produced on adding nitric 
acid to its solution in hydrochloric acid. 

Disulphobenzolio Acid. [This article, Bknzoldisulphuric 
Acid.] 

Boumaniline, PheinjlfurmmnhU', C 7 H 7 NO {C\J{~N0g)f pro¬ 
duced on heating aniline oxalate. It crystallizes in long, colour¬ 
less, llttttened prisms, which melt at 46°, and ore m^emtely i 
soluble in water, more so in alcohol. 


loDANiLiNE, CflHJN (CigJI^IN). This base is known in two 
isomeric forms, one of which is obtained on treating aniline with 
iodine. This crystallizes in minute colourless needles, which 
melt at G(f, and although only sparingly soluble in water, are 
somewhat more soluble in alcohol and ether. By the action of 
nitrons acid, it yields Azoidophenylamiiie or Dia^oidohenzol^ 
C<,HaIN« {G^gHilNg), which in the free state is a yellow-coloured 
explosive substance. 

Melaniline. [This article, Cyanodiphenyldiamine.] 
Nitranilinbb, MononitrophenylamiMf C 0 Ha(N O^N 
(CigHg(NO')^2^. Two isomeric compound having this compo¬ 
sition are known—the a, or raramiraniliWf prepared by the 
action of reducing agents on dinitrobenzol, forms slender yellow 
needles, which melt at 110 ° and boil at 286°; j 8 nitranilinc^ 
prepared by nitrating phenykeetamide, and then decomposing 
it with potjissic hydrate, uko crystaHizes in needles, but they 
melt at 141°, and volatilize at a slightly higher temperature. 
Both nitranilines ore but slightly soluble in water, freely in al¬ 
cohol or ether, and yield the corresponding azo compounas when 
treated with nitrous acid. 

IHnitrai)iline,G^{CiaIIn(NO^)aN),and.trimtraniliney 
Call 4 (N 08 ) 3 N {OialJiiNOaiaN), are both known; the first crystal¬ 
lizes in greenish-yellow tables, the latter in deep yellow-coloured 
plates, wliich detonate when heated. 

Nitrophenyl. [This article, Phenyl.] 

Phenyl or Diphenyl, C, 8 H,o(C„Hio), [E. C. S. coL 706], 
Nitroj)henyl, ChHbN 804 =» Ci8H8(N08)s ICaMiN'aOa)^ is prepared 
by dissolving jihenyl in strong nitric acid. It crystallizes in 
long colourless needles, which melt at 213'*, are insoluble in 
water, and sjiaringly soluble in alcohol. By the action of 
amnion ic. sulphyfirate, it is converted into amidonitro^henyl, 
C,aII„(NH 8 )(KOu) {CatIix(,NaOi)y and ultimately into dmmido- 
ohenyl or hmzidioie, CiaHiaNs = C,gH„(Nn 8 )a [E. C. 

irol. vi. col. 462J. Tlie former ciystallizes in small bright red 
needles, which miilt at about 160'’ and dissolve sparingly in 
water, but freely in boiling alcohol. 

Tetrazudijihmyl or didzobciizidinc, C 18 H 6 N 4 (Ca^H(xN^). The 
iiitrale of this base is obtained ]>y acting on benzidine nitrate 
with nitrous acid. The nitrate, crystallizing in pale yellow 
leedles, is easily soluble in ivuter, less so in alcohol, and in- 
M)lul)le in (‘tlier. Its n([iieou 8 solution is decjomposed by heat, 
yielding dii>henylic alcohol [E. C. S. col. 7671. 

PifENYLAM INE, OP Anilink, Amidohenzol, CflllyN, or 
N(C,jIl 5 )Tl 8 (Cigll^N) [Aniline, E. C. vol. i. col. 347], may be 
egarded either us ainmouiu, NIT3, in which one atom of hydro- 
;en is replaced by phenyl, C,(IL, or as benzol, in wliich on atom 
if hydrogen is re])laced by aiuidogen, Nllg. 

Phknylammoniumh, compouiuls which may be regarded as 
leiived from ammonium, NII4, by the replacement of one or 
iiore hydrogen atoms hy phenyl, CcHr,, and tlie remainder 
by alcohol ruditails or metals, as iriethylphonylammonium, 
'Ji-ILi.N = NElaPh, ami phenylciiprammonium sulphate, 
’.2lJ.iN3(hiSC)4 = N80u"ir4Ph8,«04. 
i’H EN Y1.0A RBAMIN JC. [Til i s .'irticle, Phbnylic laoc yanide.J 
PiiENYLDiAMTNES, These are diatomic ammonias, having two 
items of hydrogen replaced by phenyl, and two or three others 
by a diatomic or triatomic radical. They are a very numerous 
aud interesting group of aromatic compounds, of which the fol- 
'owing arc the ])riiicipal mcnibers ;— 

Etliyleni^-diphenyldiiuuiiie, (C 8 H 4 )'YCoH 6 )aIl 8 N 2 . 
Diidhylene-uiiihenyldiaiuinc, fCaU 4 )a"(C!oH 8 )"aN 8 . 
Diallylidene-uipheiiyldiamiiie, (C 3 H 4 ) 8 ^(C«H 4 ) 8 N 8 
Dianiylideiie-diphenyldiamiue, (C 8 Hj„)B''\C 4 Ha)aNB. 
Eormyl-diphenyldijuiiine, (CH)'''^l 8 H 3 j 8 HN 8 . 

Phenylenediamine, CbHbNs Two isomeric n^o- 

(icutions of this base exist, prepared from the connsponding 
a and 0 nitranilines, by the action of reducing agents, a Pheny- 
b iic-ditiniinti melts at 63'* and boils at 287°. It is very soluble in 
water and in alcohol. The 0 PlmiylMe-diamiiie, wliich melts at 
140° and boils at 267°, is distinguished from the a variety by 
ieldiiig cjuinone when heated with manganic peroxide and sul- 
ihuric acid. Both bases fonn crystalline salts, and yield nunier- 
us derivatives. 

Phenylene Sulphide, (^o-ILS {CxalLSa), a compound ob- 
;aiued in small quantity, together with phenylic sulphide and 
*ulphydrate, on submitting sodic sulphobenzolateto dry distilla¬ 
tion. It crystallizes in colourless, transparent, shining prisius, 
which are insoluble in water, and only slightly soluble in 
ulcohol. It melts at 169°, ana dissolves in concentiated sul- 
ihuric acid with a splenmd purple colour, which disappears, 
lowever, on the addition of water. 
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Phenyldisulphuric Acid, or Phenyldisulphonic Acid, 
Visulphoplienylenic acidy CallgSaO, (//0,6^B//5iS*(>i3), prepared by 
treating phenylsiilpliuric acid, or phenol itself, -witli a mixture 
of concentrated and finning aulpJiuric acid. The free acid 
crystallizes in long sillcy needles, wliich are very deliij[Ue3cent. 
Most of its salts arc very soluble. 

PiiENyDFOiiMAM 1 j )E. [This article^ Formaniijde.] 

I’HENYLic Bisulpiitde. [This article, Piiknylic SriiPiriDi*:.] 

I’liENYLic Bromidk, 01 ' Bromobrxzol [E. (A S. col. 378J. 

PlIKNYUC ClinORlDE, 01 ’ ClILORODENZOJ- [E. C. Vol. VI. Col. 
454, and E. C. 8. col. 276]. 

Phenylic Cyanide, or Benzonitrij., C,TT;;N, or CoTTs(CN) 
[E. C. vol, vi. col. 4.54]. This is most advantageously 
})rcpared b)r distilling a mixture of oxalic acid and ;uiiliue, for- 
niaiiilide being first jirodnced, u'bicli, by the eliiniiialion of a 
molecule of water, yiidds benzonilril(^. It boils at lur*, and 
unites with hydrobromic and bydrocliloric. acids, forming «'ry.stal- 
line compounds. Wlien treated with nitric acid, ])benylic cya¬ 
nide yields NUrnhiiKimitrilry (VH-,N,j(V., or (l,jlJ 4 (N 02 )((^N) 
{ViJhNJii), a substance crystallizing in needles, and melting at. 
115°. By the action of reducing agents, 

C,ilL(NIIa)(CN) is jirodnced, wliich crystallizes in 

colourless needles or nrisnis. These melt, at .')2‘ and lioil at 
2 i)(r', are almost insoluble in c<ihl water, hut dissolve rcadil}’^ in 
alcolud, ether, or hoiling Avater. 

PiiENYLic TIyduate [Phknol, E, C. .S.], 

PiTENYLic TIydiude [Benzoi., E. G. vol. ii. col. !)4, and 
E. C. S. col. 275J. 

Phenylic Iodide, or loDom-.NZoi. [Iodide of Benzol, E. G. 8 . 
col. 277]. 

P DENY Lie: ImoCYANATE, CjliWdfi) of Hmujl, (\1I.,K() 
((\JJt,X()s). Tills coiiij)ound is mo,si conveniently jirepari'd hy 
heating diphenyloxiiniidc Avith phosphoric anh)dride. Jt i.s a 
{■olourless li([nid, lieaA’ier than Avater, and Ixtiliiigat 180'. Its 
vajiour lias a peculiar and A'ery jnuigeiit odunr, e.xciting a »‘o]>ions 
lloAV of teaiN. Lihe other' i.^ocyanates, it is di'coinpo.sed by the 
action of acids or alkalis, being resolved into aniline and earbciiic 
anliydride. 

Pmenylic Ikocyanide, or Piienw.cmmiaaiine, t',ll.,N 
Tlii.s luidy, Avhich is isoiocric, willi beiizonitrih*, is 
obtained on distilling a. nii\t.ni'e of aiiilim-, chlor*'fonu, and 
alcoholic ])otash. When pure, it i.s an arumalie, mobile, given- 
coloured oil, boiling at KiO’, hut Avitli jiartial decuiiijiosition. 
Dilute acids easily decompose it, yie.Uling Ibruiic acid and aniline 
as ultimate produc.ts. 

PiiKNYLic Mercaptan. [This article, riiENVEic Suepiiy- 

DllATF..] 

PiiENYLic O.XIDK, CijlfioO uii oil liaviug this 

eomiiositioii is obtained on heating [ilienylic chloride Avith .sodie 
l/heiiate. It has an agreeable odour of geraniiiius, and boils at 
261 )“. 

PiiENYLic SiTLPiiJDE and ThenV ETC Sclphyduate. A mix¬ 
ture of lliese two suh.stanccs i.s obtained on submitting sodie, 
.suljdiobenzolate to dry di.stillation, or l)y acting on plimnd Avilli 
])hoaplioric penta.sulpliide. /Vtca/y/iV soljilihlf, Gii.II,„8 (f 
i,s a jiale yelloAV liquid, boiling at 2!)2', and pos.ses,siiig an 
nroiiiatie, but slightly alliacious odour. It is iirsoluhle in Avaler, 
rather soluble in alcohol, and miscible in all ]m)pt)rtion.s Avith 
ether and benzol. 7Vaoi,//h'c aulfiUijdndf, ov Phnujlir mcmipton, 
(4,iThjS, or (bHsll8 [CuUn Jihso obtained by the, action 

of na.scenthydrogen on .sulphoplienylic chloride, it isaecdonrless 
liquid, boiling at 172“, amt having a i)OAvvrfiil, but by no mean.s 
nnplea.saiit odour. 

Phcvylin Ilisuljihide, G,JT,„8a (f formed by the, oxida¬ 

tion of the mercaptan. It crystallizes in long while shining 
needles, AAdiich are not soluble in water, but readily in alei)hol 
or ether. It melts at CO", and is reconverted into the snlphydrate 
by the action of nascent hydrogen. 

PnENYLSUf.VHCUIC AciD, 0 r PllENYLSL LPTIONIC AciD,(blLtSO, 
(//OjCig/ffltSaD,). On heating phenol with concentrated sul- 
I'hnric acid, three modilication.s of this acid appear to he. formed. 
The potassic salt of riienylixtrasulplionic acid i.s the least .soluble, 
and Avlien fused Avith potassic hydrate, yields re.sorcin. The 
coriysponding salt of tlie mda acid yield.s pyrocatec.hin by 
similar treatment, Avhilst the tliiiAl modification, Avhich is fonneil 
C'ldy in comparatively .small ipiuntity, i.s probably Phenyortho- 
i^iiljdionic arid. Nitro derivatives of the a and )8 acids just men¬ 
tioned have heen pivjiared and examined. 

Phenylsulpiiurou,s Acid. [This article, Benzolsclpiiuric 
Acid.] 

Phenylureas [Ureas, E. C. S.]. 

ART.S AND scr. DIV.~BUP. 


SuLPHOBENZOLic AciD. [This article, Benzoi^sulphurio 
Acid.] 

Tetiiazodiphenyl. [Tins article, Phenyl.] 
Triamidohenzol, CJlaNs = C«Ha(NHa)# (AaCuZ/p). Formed 
by the dry distillation of triaiuitlobenzoicacid or one of its salts; 
this acid being obtained by the action of tin and hydrocliloric 
acid on clirvsanisic acid. Triamidobenzol i-s a dark red crystal¬ 
line mass, which melts at 104'', and distils unchanged at about 
3(K)'\ It is freely soluble in Avaler, alcohol, or ether, and com¬ 
bines with acids, forming beautifully crystalline compounds. 

TRiKTnYLUosAMi.iNi':; TrimetiiyluosANILINE. [Tliis ttrticlc, 
Aniline (k)Louus, vbuV/'ac ITo/cts.] 

Trinitra'Niline. [This nilicle, Nitrantltner.] 
Tripheny’LRosaniline ; Tiiitolylro.saniline. [This article, 
Aniline Colours, Auilinc. lilion.] 

PHILISTINE, rniLISTJNTHM. Amongst the JeAvs, cir- 
cunici.sioii Ava.s the symbol of enlighteimioni anddorility of bourt, 
of the priA'ileges confi-rrod by tlie special favour of God, and of 
brotbeniood Avith His eliosen ]>eople. Peculiar national dignity 
Ihstered peculiar national pride ; so that to be uncircumciscd—to 
be “aliens from the, commonAvealth of Israel, and strangers from 
the covenants of i>roniisc”—was to he all that Avas pitiful and 
olfensive. The scorn Avitli Avliich the cliildren of lsr.ad regarded 
the uncircumcised -the nation.s ami tribes Avho Avere Avithout the 
privileges Avliich they theui.selvcs enjoycal—naturally found its 
most bitter expre.s.sion against their obnoxious neighbours, the 
Philistines, Avitli Avliom tin y Averc frecjncntly in a state of actual 
war, and alway.s, Avliellier in a condition of snh jeetion or of domi¬ 
nation, ill a .s]>irit or condition of national antagonism. The re¬ 
lation between the Israelites .and the Pliilistines Avas, therefore, 
one of ea.‘<y translation fr(»in fact and letter into various symbol¬ 
ism, religious, eccle.'^iastieal, literary, or social ; and it is po.ssible 
that the cjiithets Goliah, Goliard, and othens, Avhieh Avere given 
in the twelfth ceiitary to tlie ojiiioneiils or the critics of the 
clergy, ar<' in tlii.s Avay to be regarded us the expres,si()n of the, 
]>i ide, Phariseeism, and sjdritnal exclirsiveiiess of tlie time. 

The Will’d I'liilistiiie lun lately taken a nearly assured jiosition 
in the Knglisli languige, asajiplieil to oni* who is either op]K).sed 
to, or Avlio is Avithoiil. the ])ale, of, thut intellectual cultun’ and 
a’slhelie ivlinemeiit which go to make up Mr. MatthcAV Arnold’s 
gospel of “swe« tnes,s and light.” But the AVord AA’as Jirst snb- 
mitb'il as a camlidate, for natnrali.sation in this country by 
\vri(,i‘r.s on the tkonghi, literature, ami acadi-mical ]»(‘e,nli!ii’ities of 
Geniiany, in the, nni\erhiiv toAvns of Avlvicli the B rm Philisfir is 
applied by the stmlenls to ih*seribe. a eilizmi or other piU’son in 
e.ontiwlisliiicliiiu from tlu’members <d’tla‘. University. Philutiii- 
isiii is, of course, the quality, or bundle of ipialities, by Ai’hicli the 
Philistine is chai'acU.’ri.sed. 

PJllLLVGEN 1 N, G^iill.jiGci acry.stalline resinous 

substance, proilnce<l by lioiling ])hillyrin (E. G. aoI. vi. col. 457 j 
nitli dilute hydrochloric acid, it is almost iusolnhle in Avater, 
but dissidves readily in alcohol, and ether. (Berlagnini, yl/ia. 
Chon. Pharni. xcvii. ID!).) 

PIll^OKA.MJNE, (VUtN^):; {C^Jf~X(fA i« prepared hy acting 
oil ]>hlorogIne.iii ivith auiimmia. It crystallizes in thin nacreous 
lamina’, Avhidi are iii.soluhle in ether, .sparingly solnhlo in cold 
Avater, and easily in alcohol. It nnite.s with acids, forming 
comjionnds, wliich crystallize well, (llJa-siwetz and JTauinller, 
Ann. (dinn. Pliann. cxix. 2D2.) 

IBILGRK'ITG AUID, G,,li,„Oa (2//tD,). This acid, 
Avhicb is isomeric Avitli liydrocoiimaric acid, is jirodnced, togi^- 
ther with jibhirogluciii, hy the action of potassic hydrate, on 
phloretin. It crystallizus in long jnisins, Avhicb are soluble in 
AA’ater, alcubol, and ether, and melt at. about 130“. Many of its 
salts have been examined, bviib neutral and acid, and all of them 
are iTystalline. PUn'ornoyhlordic acid and duntrophhnrtir, acid 
haA'v. been obbiiued by the action of bromine and nitric acid 
I’esjiectively on the acid. 'I’bey are, both cry.stalline, and form 
cry.stallLne sails. (Ilhisiwetz, fFc.l,n Akad. V^tr. xvii. 382, xxiv. 
237 ; Ann. Chon. Pharni. cii. 145.) 

PllLOUETIN, GirIJuO, sub-stanco, crystallizing 

in small colonrloHS plates, prejiared liy treating jililonziii [E. G. 
vol. vi. col. 459] witli dilute nitric acid. Jt is almost insoluble 
in Avaler and in ether, but freely soliibli; in alcohol. It melts at 
180“, ami is deeoiiijiosed at a higher toniperatnre. By the action 
of bromine, jdiloretin yields tctrahrom<fphlorcHn, GisBr^HioO# 
(C^aoH,flAV 4 D,„), a componiid erystaJlizing ni jiale yellow needles, 
which melt at about 210'. 

Meta PHLORETIN, C;,all,jpGn fGAgl/ajUp,,), is a compound crystal¬ 
lizing in iiiici’o.scojiic lainiiiio, produced by healing a mixture of 
phloroglucin and phloretin. (Stas, Ann. Cham. Pharm. xxx, 200 j 

6 P 
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Boser, do,, hxxiv. 178; Hlaaiwetz, do. xcvi. 118, and cxix. 

im 

PHLOBETOL, CgHioO (C^iaHioO,), an oily compound, slightly 
eoluble in water, formed on distilling a mixture of baric phlore- 
tate and calcic oxide. It has a density of 1’0374 at 12", boils 
between 190" and 200", and is miscible in all proportions with 
alcohol and ether. 

PilLOROGLUCIN, CeHA This trihvdroxyl 

derivative of benzol is produced by the decomposition of a great 
number of organic substances. It is best prepared from phlore- 
tin, which^ when fused with potassic liydrati;, splits uj) into 
phloroglucm and potassic phloretaie. V/hen pure, it separates 
from its acjucous solution in hydiatcil crystals belonging to the 
trimctric system, which lose their water in vacm^ leaving anhy- 
hydrous pliloroglucin. This melts at 220", and suhlimcs at a 
liigher temperature. It is soluble in watei*, alc<diol, and oilier, 
and yields iribromophlvroglucin, CflHaBraU., by the 

action of bromine. 

PllLOROL, Phlnrylic Alcohol, (JJT,oO a colourless 

oily liquid, boiling at 220", found in beech-tar creosote. (Marasse, 
Ann. Chem. Johann, clii. Tri.) 

PHLOKONE, C„IJ„Oa (('iJfufh), a coinjiound homologous 
witli (juinonc, obtained on treating eresol with Hulphuric acid 
and niangunjc dioxide. Tt crystallizes in golden yellow oblique 
rhombic prism.s, which are only sparingly soluble in cold, but 
freely in bot water, also in alcohol and etlutr. 

ntftlrtiphloroHi:, CVlii()t>i! lU’ejiared by nclingoii 

jililoroTie with aqiu'oiis sididiiirous acid. It crystallizes in 
colourless nacreous scales, which are easily soluble in water, 
alcohol, and (dlicr. Sevi'ral chloriin', derivat{v<*s of these two 
pubstauces have been exaiuiued. (Uonunier uimI .Eouillion, ('inii)it. 
Jinid. Iv. 211 ; (jorup Lesauez and Had, Zeita. Chc)n. iv. ; 
Had, Alio. Cfoiii. Phiinii. «'Ii. ioH ; and Zclh. (■hcui.w 712.) 

I'llLtHtVbK; ^\L(M)H()L IPui.ohol, K <!. S.]. 

JMKKNIOJAN J.ANOrAGK AND JNSOllI PTIONS. 
The close proximity of the Israelites to the Uanaaiiile tribes, 
Avith Avliieh they were brought in contact by the conqiie.st of 
Caiiiian under Joshua, Avould of ilsclf lead to the sup 2 )OKitiou 
that the (Jaiiaaniles must have sjiuki-n a languag(! not Avidely 
dilbiriiig from that of the Israelites. I'lie language of Abndiam 
must have been an Aramaic, idiom ; but both be and bis 
•Icsceiidaiils a]»pear to have ubumlonc.d it for the Ounaaiiile or 
PJia’iijcian. Proof of this Avill be found iu Oen. xxxi. 17, AAdicre 
wo read that tlie mound erected in coiiiniemoratioii of tlndr 
alliances Avas callisl by Jiiibaii, in tins Aramaic tongue, IVf/dr 
Paliiidiithii, while Jacob called the same mound (Ptlccd, Avbicb 
is ])ure. llebrcAV, and yet both are identical in meaning. Names 
<d‘ C'anaaniti- jdaces, mentioned as e.xisting before the, eoiiquesl, 
ar»', ex 2 ilic.able from the, He,l)reAV, c.g. Kiryath 8e])her, Shechom, 
the name (^anaan itself, which signilies loAV-lyiiig, in oupositioji 
to Aram, Avhich means elevate.d ; aiul of persons, as Abimelec.b 
— king’s father, Melcbizedek--king of righteousiu'.ss, Adoni- 
bezek— Lord of Bezek {.liidges i. fj). Tlum we Ji.-ia o the silence 
of Scripture in favour of the HH]ij)ositioii that the llelucAv and 
(Janaanito longues Averc eognate, if not identical. No mention 
is made. <d‘an interpreter l>eing retpiired in .any of the trans¬ 
actions betAveen the (Janaaniti's and Abraham, isa.ac, Jacob, or 
Ilia doBcendants till their ilejjarlun* into Egypt ; and yet avc are 
told that Josejili spoke to his brethren l)y an iiiteiquetcr iu 
Egypt, intimating thereby that the language of Egypt avus uuiu- 
leliigiblc to a llebroAV ; Avhile Rabsliakcli is reipiestcd not 1o 
ppcak to them in llebrcAv, ^Isaiah xxxvi. 11) but in .Syriac, and 
it adds “ for Ave. nnderstand it,” ishoAving plainly that Syriac was 
not intelligible to the JeAVs, though it laid been acquired by 
their rulers ; and lastly, in .lereiiiiali v. ir», the langu.age of the 
Babylonians, Avhicb Avas at, that jieriod the same .a.s the Aasyriun, 
a Semitic dialect, like the Jlelirew, i.s called a “language thou 
knowest not, neither understaiidest.” AV'e lind tliat the sjAies 
sent by JVlose.s to 8j)y out the land (Numb, xiii.) and tlionc sub- 
B(!<iuently sent hy Joshua for the, same j.urpose (.Tosh, ii.) not 
only passed undetected, but conversed Avitboiit an interpreter, 
or at least Ave may infer ho from the cojilrary being nowliere 
stated to be the case. 

So far Ave have dealt Avith negative, avc now adduce positive 
arguments to show—(i.) That the Cunaanites of Scripture are 
the Phoenicians of profane authors—(ii.) That the Conaanite or 
Phosnicinn was cognate, if not identical, with Hebrew. 

1st. We liave to show that the Canoanites are one and the 
same people with the Phoenicians. Wo do so as follows :—In 
Numbers xiii. 20, we are told hy tlie spies, that the Ganaanites 
dAvcll by the (Mediterranean) sea and oy the coast of Jordan 


that is, in the low-lying districts of the countny, which is just 
the position which the ctymolo^ of the name Oanmn requires, 
and where the Phoenicians are always located. 

2n(l. Herodotus knows nothing of Hebrews as distinct from 
Phoenicians ; as speaking the same language tbey were regarded 
hy liim as one iicople ; and Hiram, king of Tyre, is not re¬ 
ported to have reqmi-ed an interpreter in his important traus- 
actions with Solomon. ^ ■ . 

3rd. Eusebius (‘ Praeparat Evong.’ ix. 17) say.s the Phoenicians 
called their country Cna. On a Phccniciaii com of Laodicea ad 
Lihanum we have the legend in Phoenician characters, M3"TNbb 
2332 of hfioilicea a wothcr in Canaan; the Avord 

coin being understood ; Avhile the coins of Antioclius IV., 
struck at Tyre, have, in Phcenician characters, the legend 
CM i c. “of Tyre, mother of the Sidoiiiaiis.” 

The autonomous coins of Tyre, struck in the Scleucidan 
}»eriod, have the legend in Greek characters, “ of Tyre, a liol y 
city and .asylum.” Add to this tin; testimonjy of St. Augustine, 
Bislio}* of Hi])]»(A (now Bona), in N. Africa, in the -Itb century, 
Avlio tells us (‘ Expos. Ejii-st. atl Bom.aiios’) that the country 
pe(q»le iu the neighbourhood of Hip]io, if asked whence they 
are, reply in Punic=rbncTiician, Chanani, i.c. avc arc; Cami 
nites (“ ru.sticosjiixt.'illijjpoiieni inteiTogalos, unde essent, piniice 
respondisse,, (dianaiii, i. c. Cliaiianef)S esse.”) 

dtli. The Plnmiicians AA'ere the mercliants ot antiquity : they 
tra<led AA'ith Britain for tin and Avith the Biiltic for .amber, 
introduced ajie.s, ]le.iicocks, and ivory from India, ami founded 
cities iu Sjiain ami Sicily, .along the coasts of Africa and Asia 
Minor, .and lumce a C.amuiiiite or lUiccniciuii Avas a synonym for 
n im'irb.anl. ^J'he AVord Cun.aanite is so used in tlm Hebrew text 
of Ezek. XA’ii. i ; linsea xii. 7 ; Zepli. i, 11 ; Isaiali xxiii. 8 ; 
Prov. xxxi, 24 ; .'in{l Job xli. (i ; and in the Targum of Oiike.los 
.and .bmatb.an on (Jen. xxxA'iii. 2. In tlie rtmiilus of I’l.antu.s 
Ave meid. Avitb a i)assage, (Act v. sc. 3, v. 433) Avliicb Hyde, 
renders “Bec.ause you are not of our ]Hio|de the (kiiiaanites, 
but of alien race, tbendbre I thrust you (Uit,” &c. 

Lastly. Like other amdent mimes of countries, Pliamicia is 
only a Greek Ircnudalion of an .ancient name of Caiman. From 
the bilingual, Ijieroglypbic .and Greek, inscription recently dis- 
covereil at San=Zuau in b'gyi)t, av(‘ lind that PlKciiicia avus 
c.alled KefI, ndS Avliicb from tlie Hebrew JlSS (Isaiah ix. 11 
and xix. 15) a])peura to mean a palinAirc. As (jaiiaan Avas jm;- 
emincntly the country of palm-trei*s, tlie Greeks seem to liave 
iraiialaied Ibe nSDS by a palm-tree, and beiicc fj)omKias= 

Plueiiicia, the land of ■jialm-tn'C.s. 

It Avonld .seem, then, that Gamuiii .and Carm.anites were the 
domestic names of the country and peo2>lc whom the (Jreeks 
and other foreigners called i’hmniciaiis, just as Jn'in is the 
ilomestic name of the country avc call Persia ; Hellas of Greece ; 
Deutschland of Germauy; and Cambria of Wales. Even the 
Israelite's Avere called Hebrews by foreigners, though they 
ahv.ays flesigiiate themselves as Israelites, nr children of Israel. 

II. Jlaving shown tliat PlKjenicia = 0.an.aan, Ave, have noAv 1(» 
]irove Ih.at tlie languages Averc ideiitic.iil, or, at least, so closely 
re-sembling each otlior, that they could be. mutually understood. 
The iiosiiive .argumcnt.s in ])roof of this are—].st. That in 
l8.aiali xix. 18, Hebrew is calk'd “the language of Can.aan,' 
thus showing its identity Avith Phoenician. 2ndly. The Phceni¬ 
cian Avords exi.sting in Greek, of Avhich there arc a vast number, 
arc exidicable from the llehrcAV, c.g. /BacriXevy, ye<^vpa, iraKhnl, 
appa^wy, aipaipa, Kiyyafiwy, k\u^os, apaxi'Vi 

/uv/TTTfpwy, ffieyos, jiroving the extent of intercourse Avhich pre - 
Amilcd at an early jieriod betAveeii the Grcck.s and the people 
from Avhom they derived their alphabet; the Godmeans (□!" 
Eastern) the founders of Boeotian Thebe.s. Plicnnician literature 
has unfortunately jierishecl, but the Greek translation of tlui 
Plumdcian cosmogonist, Sanchuniathon, made by Philo Byhliu., 
retains many Pha'iiiduii Avords, e. g. m«t, :iu<pacrnpay, 

KoAioo, Bewtu, Avwfiptr, and many others, all satisfactorily cx- 
]>licable from the llebreAV; Avhile such names as Europe, 
Africa, Gader — Gades = Cadiz, Kirta or Cirta, the capital 
of Niimidia, Mauritania, Lilybcnum, Carthage, the river Bu- 
bricatua (nD^min) in N. Africa, Tyre = a rock, Sidon — 
a fishing place, with a host of others, to he found in Bochart - 
‘Canaan/ are all derWed from the HebreAv or Phoenician, aiio 
can onlj^ be explained by reference to that language. Lastly 
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more recently, at Sidon, have been ihteipretod. Not only, I 
however, was the Hebrew substantially the same as the 
Viioenician, but Punic, the language of the Phoenician set¬ 
tlers on the N. coast of Africa, tnough corrupted to a certoin 
extent by the adoption of foreign, mostly Libyan, woiils, 
remained so closely related to Hebrew that St, Jerome, in the 
4th century, tells us the Punic was in a great measure bordering 
on the Hebrew Poeni, quorum lingua Hebraeae linguae magini 
ex parte confinis,” Jerome on Isaiah xxiv. 21), and St. Augustine 
(‘De Verbo Dei.’serin, xxxv.) says, “Mammon is a Hebrew 
word, related to the Punic, for tlieso two languages are uni led 
together by a certain closeness of signilicatioii.” (“Maminona 
verbum llebraeum est eognatum linguae Piinicae; istae enim 
linguae sibi signiticationis quadam vicinitate sociautur.”) Among 
modem writers the same opinion has been distinctly expressed. 
We conclude this argument by adducing Scaliger (‘Epist. ad 
Stephanus’), Grotius (‘De Veritate Tlelig. ('lirlsti’), ami Akcrblad 
(‘ Inscriiitio Phceniciae,’ Paris, 1802). Gcseniiis and Ewahl 8])eak 
to the saiiui purpose. 

rha'niciau Ivscrijilinns ,—Not only arc PlKcnici.'in inscriptitins 
met with on coins of Sicily, Spain, 'J’yre, and Sidon ; but sonu; 
of a more or less interesting cliaiiicter have been found in Malta, 
Athens, Tripoli, Girta (Goiistaiitine in Algeria), (’arthage, Tucca 
'I’erebintbinu, IMarseillc'., and Sidon. Most of these are votive, 
as (No. 1, Maltese, nf)W at Paris in the Mazarin college), which 
reads “To our lord Melkaith, lord of Tyre. The man vowing 
is lliy servant Abd Osir, with niy brother OHirsbamur , . . 

When be bearetb their void' may be bless tlu'.m.” (No. I>, 
Malta, now at Gitta-Vecebia), reads, “ Mai chi-Baal, a man of 
.liiinliebi, set up this stone to Bail llanian, when In- beard all 
my words.” Tim inscrijdion of Tucca Te,rebeiitbiiia, found in 
183.3, is Interesting, as containing the name of llii*m])al, king of 
Ibe Massyli, grandson of Massini.ssu, It is now in the Museum 
of the lloyal Asiatic Society. It reads “ 'J’o the lord Baal 
Hainan, the eb'riiul king, who board the prayers of llie.iubal 
. . . son of Magsibal, son of Mussinissu,” &e. 

An inscription from 'I'rijtoli (No. 1), now at Virginia Water, 
WTinlsor, was evidently set up by some Homan, tlioiigh drawn 
up in Phaaiician. It reads, “Tlie dominion of the Roman 
empire may it stand for (ive.r.” 

By far tlie must inqioriaut, however, both in iniercBt and 
extent, are the iiiscniitious last discovered. That of Marseille, 
of about tweiil V lines in c.vLeiit, is a tarilf (d‘ fees to be ])ai»l to 
the i)rie.sts of the Tenqtlo of Baal in Murseilli! for every olfer- 
ing there made ; it is full of interest and contains siiveral par¬ 
ticulars illustrating the Mosaic law of sacritice. Then wo have 
an iiiscnption found at Constantine (Algeria), ibe ancient 
capital of Numidia, wliieli was fouml in the foundations of a 
bouse in 18(10, which reads “To the lord Baal Saiueii, a vow 
vvliich Himilco son of Bad Astoretli son of Abd Melkarth 
vowed. Hear liis voice and ])le.ss.'” (‘Journal Asiaticpie,’ 
Paris, 1800.) Tlie se])uleliral inscription of JCsmuiiazar, king 
of Sidon, bmnd, in the royal burial-place at yidon, in IS.V), is 
esjjeciully interesting from bi-ing the iirst Plueniciun inscrip¬ 
tion (exce])t those on coins) discovercil on riiueniciau soil. It is 
now ilejiosited at the. Louvre. 

(Gesenius, Monnuiciihi Hcriptarcc TAiujuixqut: Pha'iiicUv^ Leij)- 
zig, 1837 ; Gesenius, (ItisAiiclUc tier lli hraitr/n n tipradu’. uml 
Si'hrift, 1815 ; Lc Temph de Baal d J^Jarscille oa Orandc hi- 
script. Pha n., Paris, 1817 ; Memoirc sar le Sureophage iVKsmtniu- 
ran-Roi (hi *S'idfni, Paris, 18,50 ; Thompson’s JaduI and the Hook; 
Ewald, Die Grabschrifi Ksmana::ar a, Leijizig, 1800.) 

PHONIC COAST SIGNALS. Since the ailicle on Foo 
Signals wa.s written [E. C. S. col. 1033] we luivi^ lieen favoured 
by Mr. Heazcley with a copy of a lecture delivered by him at 
the United Service Institiilioii about a twelv^einontb subsequently 
to bis i>revions i)ape-r. Mr. Beazeley is of opinion that on llie 
whole the steam whistle is supnior us a fog signal to ilui tmmpet, 
having a greater range, and a soinewluil, less working cost. 

PTIOSPIIANILINE, C,„lLflP"'N5 ((4«//,„i',A:,). The hy¬ 
drochloride of tliiiS base Is produced by the direct combiuuti(Ui 
of aniline and nlios])liorous tricblui‘id(!. It crystallizes in colour¬ 
less needle.s, wliicli are readily solubb! in water. Phusjdianiline 
itself has not been isolated. (Tait, Zeits. Ghem. i. (548.) 

PHOSPHORESCENCE [E. C. vol. vi. cub 401J. Jt lias 
long been known that certaui substances, after being expo,sed 
to the sun, and then taken into a darkened room, glow with 
a phosphorescent light, some for a very sliort time, others for 
hours. Among such bodies are “ Canton’s phosifliomH,” or calcic 
sulphide ; “ Baldwin’s phosphoms,” or fused calcic nitrate ; and 
“ Bologna stone,” or barium sulphide. It has been shown by 


E. Becquerel (‘ Ann. do Cheni. et do Ph.’ 3rd sorie^ Iv. 6) that 
phosphorescence is common to a largo number of bodies, although 
the duration is often very brief. Among such bodies, may be men¬ 
tioned strqntic snlpliide, certain varieties of diamond and fliior 
spai’, alumina, whether amornhous or crystallized, as in ruby and 
sapphire ; tlu; salts of the alkalies and of the alkoUne earths ; 
most transparent objects, especially those of organic origin, such 
08 .sugar, tartaric acid, and (luinia. * Silica does not exliibit phoe- 
phoresceijco in any of its forms ; and in general, bodies oi dark 
colour and the metals do not show it. AlTphosplioroscent solids 
cease to be so wlicii brought into solution. Uranic nitrate, for 
exaniple, lases the ])ro]ierty by being fused, but recovers it in be- 
comiiig solid. Some giises enclo.setl in glass tubi'.'. and electrified 
exliibit phosplioresence during a few seconds. 

If calcic sulphide powder be sprinkled on r and exposed 
to the .solar spectrum, pliospboresceiicn will be produced in it by 
the more refrangible rays. There are two niaxiiua of illumina¬ 
tion, one within tlie blue and violet, the other beyond llie end of 
the violet. ’Phe llasli of an eli'ctrie spark falling on tlie powder 
renders it ])]iosphore.scent; but if Ibe pajierbe covered with glass, 
no .sneh ell'ee.t is jirodneed. A screi'ii oi roek crystal has no such 
absorbent eflect. Tlu* solar rays jiass ilirougli glas.s xvitbout loss 
of pliospboiogiuiic power. 

The colour of tlu: light of ])bosplioresi cnt bodies is peculiar to 
eacli, and sebbau agrees with that of the incident ray : it is 
g<‘ner.'dly of a lower d«‘give ol' refningihility. I’hus liaric sul])hide 
gives ayellow liglil, Ibough excited by violet aiitl extra-violet rays. 
HiiVerent sjucimensor tlu* same subslnnce may vary in lint, and 
this seems to be due to molecular dilferences in slvucUire. A 
holly that has been fused often emit.s a tint dillereiit to what 
it bad belbre fusion. Grystullized lioracic acid, ibr example, gives 
a greenish blue light, but after fusion yellow. Tn some case.s the 
less refrangible rays of tlu: spectrum destroy tlu* pliosjihorescencc 
]»rodnced by tlu* more refrangible rays. Elevation of tenqiera- 
ture increases tlu* luminosity, but shortens the duration of pbos- 
plum*.sceiu*e. Specimens of strontic sulphide at 0’ F. give a 
violet ])lu).s]>liorescence ; at 1(50" iJie light is greeni.sli, and,at 3fi2° 
orange yellow. 

It is supposed that tlu* ])h(*nomen!i of ]»hoH))horescencc and of 
lluoiv.sconc(.‘ have a common origin. Some bodies, such as 
iimuic nitrate, se.senlin, and (piinia sulj)liate liave the same 
plu)s]iboii*.sceut as lluoreKcesceut tints ; but on the other hand, 
many jdiosphorescenl bodies are not lluorescent. 

J’lruSPIlOIiOSGOl’E. E. Bi'cquerel, in the paper quoted 
in tlu* jireceding article, describt*s several foims of this in- 
Ktruineii.1. One eonsists of a eirciilar l)ox, si.x indies in 
diameter, nl the bottom of which, in the ci'iitre, ibe object 
to be tested is ])laced. The box has a fixed cover, in which 
are two openings near the eircuinference and on opposite 
sidc.s. ’i’be box is mounted in a horizontal slit in the ivindow- 
sbutter of a darkened room, so that one lialf may be on the 
light .side, .and tlie other on tin* dark sidi*. of the sliiitler. A 
beam of light entering the l)OX by the ou1»t aperture (eonci.'ii- 
trated, if iiece.s,sary, by mean.s of a b'lis) falls on the object, and 
is reliected to the. observer Ibrougb the inner aperture. Under 
the fixed cover is a second movable oiu*. wbicli cun be rajmlly 
rotated in a iilane ])arallel to that of tlie fixed <'over. It lias 
three openings corrcsjioiKling in size willi tin* two openings in 
the fixed cover, lait jdaeed at angular dwtanccs of J 20'from each 
other, .so that Avlu-n light enters by the. outer lixi-d ajierture, the 
inner fixed ujiertine is closed ; and when the ]>lios])horescent 
(d»ject is cxjHised to view, no light from without can reach it; so 
that if the obji*ct is seen at all, it can only be. ho by ]ihospborea- 
ceiit aditiii. By varying the rate of rotation, tlu: interval be- 
tivecn the action of the light on the object and its exjiosurc to 
tlu: eye may be made to vary from ^,\,tb of a secouil, to .any 
longer interval of tiim*. 

VJIOSPHORUB [F. 0. vol. vi. col. 4(52]. A new mode of 
obtaining thi.s siib.stanci; was. introduced by Brisoii in ]8(JP. 
Coprolite, or any kind of phoajdiate of lime, is mixed with 
asjduilte., coke, and lliix, and put into the throat of a sort of 
blast furnace ; a blowing engine sends air through blast ]iipca 
into the furnace, and keeps the ignited cok e ;it a liigli tempera¬ 
ture. A tube, liending over into a tank of cold water, convoys 
the plmsjiboric fumes ibrougb the throat, ]neiianitory to their 
condensation. The slag i.s afterwards made to render tip the 
little phosphorus it contains. 

PIiO»SPIIORUS BASEM. Tliese are a numerous class of 
oiganic compound.s, closely allied to the organic bases containing 
nitrogen, but difl’ering considerably from them in their proper¬ 
ties. They may be regarded as derived from X'hosphinc, PHa, 
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or pliosphonium, PH^, by the replacement of one or more of the 
hydrof'en by a baayloiiB orj^anic radicjil. 

PENZYLniOHPHlNK, CylluP = Pl^CVH.) (Pi/gCO, J/,)), a 

heavy oily liquid, boiling at 18(r, which rapidly (.xides when 
exposed to the air, with evolution of dense white fumes, 
.benzyli)hoH})hinc is fornied on healing a mixture of benzylic 
chloride, i)hosphonic iodide, and zincic oxide, ]>ih&n::ylph)S))hme, 
CmHijI* = PH(( being produced at the sjime 

time. The latter is a colourless substance, crystallizing in needles. 
It melts at 2(tr) \ is insoluble in water, and only sparingly soluble 
in alcobol. 

Etiiylphosittines. Mnw‘.tlujlph^sj)hLnf, 0,.[r,P = PHgEt 
and JHc.ihylphoqihim’, 0J1,,P = PllEtg 
Pll{(JJJ ^\), are formed on heating a mixture of etliylic and jdios- 
phonic iodides witli zincic oxide. They arc both inohile colour¬ 
less lif|uids, insolubh* in Avater, and ligliter than it. Tlie former 
boils at 2rp and the latter at 8.V. Tricthylphnitjildni’, G,jll,r.P = 
PKtg (P(^ 4 Hh)a)> is obtained by the action of ]iho.s])horouH tri¬ 
chloride on zincic ethide, or by heating phospljoric iislide with 
alcohol. It is a colourless moltihi liquid, boiling at 127 ‘o, and is 
insoluble in water, but miscible in all pro])ortio7rs Avith alcobol 
or etlier. "J’hesc, like all the ]ib<i.s 2 )horiis bases, become ra)*idly 
oxidized on ex]M)Sure lo Ihe air. 

METnYiiiuioslMiiNES. These are ])re])ared in a manner similar 
to the ethylphosphiruifi, and closely nisemhle. tiauii in their ju-o- 
Ijerties. Aldhylphosphinc, CH.,P = PH^Me (/*/4(fL/4)), is a 
gas at ordinary temperatures, but at a Ioav leiujierature con¬ 
denses to a C(dourh-ss liquid, Avliich boils at. I 1'. h!iiidhi/l- 
phospkine, (.!gll,P = PlLMe, (PIf{(Uf,,%), boils at 2.V, aiul 
Trimrthylphnsphim;, ■-= at l:i'. 

An immense number of com]iounds ban* been obtained from 
these buses, not only pltosphoniums ami (li]diosplioniums, but 
also a class of comjxmnds, called idin.sjiliinii* acids. These may 
bo regarded us ortlio])hosplioric acid, POilo;,, Avhose iiydroxyl 
ha.s been ])artly reidaced l)y (dhyl or lucthyl. 

IHIOTOCYAN’I ME, a blue colouring matter ^n-odiiced by the 
action of oxidizing agents on cyanine when exposed to the light 
[Cyanine, E. C. S. col. ()85]. ‘(Schonbein, .lua. Uhim. ]*hys. 141 
vii. 4(i2.j ■' 

PHOTOGRAPHY, as a .icinicf; has not gn.vitly ad\’anced .since 
the publication of the article PnoTonuAi’iiY |E. C. v(d. vi. col. 
4()5f. As an art, it ha.s made abundant progress and enlarged its 
boundari(!H in numberless directions. It has found aiqdications 
in entirely new fields, as avcII as greatly extending those to 
Avhich its use,.s Avere originally conliiied. It is now extensively 
used ill the nursiiit of astronomical science!, meteorole>gy, ethin)- 
graphy, and in the topographiiyd, military, and engiiieoring 
flections of the War Dcipartiiicut. It is also iuiiversally rcsorteil 
to for all i*ej)r()ductiv('- niirituses, book-iliustratioiis, medical and 
judicial rccordfl, and all those purposes in Avhich absolute iideUty 
is sought. 

The means by which this i»rogress has bccii .‘ittaincd may be 
found ill ihe greatly imj)rove,d meclianical apjjliances gene.rallv, 
andiutlieoiJtical departments i»articuhirly; a more delinite di\n- 
sion of labour amongst those practising jjlujtograjdiy .as .an .art, avIjo 
now concentrate themselves upon Home one ]•articular lield, and 
aboA-o all in the cumulativ'e experience deriveil fnun tlic lahoiiivs 
of the last ten years in a conij)arativjily iicav arl-sciencc. Tech¬ 
nical skill in iiianipuhition lias attained to a nmcli higher 
Bbmdard, and there i.s, from tlie improvements rufeiTtjd to, a 
greater degree of ])lasticity in its practice in many departments 
of a still Momewhat restricted domain. This admits of its suc¬ 
cessful practice being carried farther in the hands of an accom- 
)li.she<l pliotograplier. Opticians are noAV able to construct 
enses of an unlooked-for angle of vi.sion, free from conveigence 
of lines, and of much greater rapidity of .action. Rapidity of 
action in lenses of large size .and diameter is the quality Avaiich 
will do more to extend the boundary line of jihotogmidiy in 
purely pictorial ujjpJications of the art than Jiiiy other. Absolute 
instantancity on plates ol large dimensions, Avhenever arrived at 
^—AArhether by optical or chi!iuical inqu'ovrementa—will ojieii uj) 
its practice to a lai'ge class of subjects the path to Avhich is still 
closed. Chemists have even now brought the manufacture of 
collodion and other impoilant chemicals used in 2 )hotogmphy to 
a degree of certainty and perfection oltogethci- unknown in the 
earlier history of the art, 

But it is ill the printing processes of photography — both the 
mechanical ones and those by the action of light upon permanent 
pigments—that the greatest progi-eas has been made. The greatly 
accelerated development of every brancli of natural science, 
during the last twenty years, the increased attention given to 


science generally, and the growing sense of its paramount impor¬ 
tance, has brought Avith it ncAV needs and Avidcr requirements to 
fully perform all its behests, and even as in its language an in¬ 
creased exactitude is sought, so, in its pictorial illustrations there 
is a call for an exacting accuracy of delineation, an indisputable 
veracity, and that minutia) of detail, coniluned with absolute 
fidelity, unattainable by the hand of man. 

For imagiiiativ'e Avork, for suggestions of the beautiful, in a 
AA'Otd, for tlie presentation 'pictorial effect, Ave have already pro¬ 
cesses that render cflicl(‘.iit and faithful’ service. But the iJeculiar 
development of our oAvii age, more i)articularly in its investiga- 
tiijii of tlie works of nature in various directions, cr.aved some¬ 
thing more. For the cxigeaiit calls of scientific illustration some 
liroix'ss Avas wanting tluit should ri'pruducc Avith slavish exacti¬ 
tude, Avliich .should cojiy witliout intermeddling, AA'hicli shouM 
)>e p.irtt (jiiestion or cuA'il—a transcript liltered tliroiigh no niaii’.s 
mind, but indisput.able, uiicomproniising, and inllexible, on which 
bad been laiilno man’s linger, Avbich had neither been Ave.akened 
by incapacity nor exaggerated Ity fancy, but Avhicli should be 
lit<*ral, .'uul unimjieacliable in its record. When the time has 
fully arrived, tlio tiling nn).st desired comes also. The invcntiuii 
of the .steam engine Avas folloAved by that of the electric telegrajili, 
an<l witli a greater n(!cessity for such a jiroccss tban ever before! 
existed, came draAving by’light, or I’fwtngraphy. But, for the 
piirpo.scs of Aidiich Ave arc now speaking, the gift was iiicom)»l(!tc. 
Kullilling ail the first and greatest requirijiiients, the second half— 
tlu! iuult.i]»li(!ation of coiiies—Avas Avanting in oni! of its greatesl 
(tssenliids. Excelling all its rivals in Avood or steel in draught.s- 
maiiahip, it fell sliort of them in tlie, important eapae-ity of 
cb<*a]» and rajud rejmsliiction. For the last seA’^eii years this 
is the, de.sideratiim which lias evciU'd and engro,ssed many busy 
bpiodiiig minds—the, <jue.stioii of que,stions in llu! Avorld of 
]»ietoriai rejirodiiclion in a i»ii',lorial age issuing more illns- 
trateil books tlimi ever heforc - ihe possibility ol‘ ’combining tlie. 
sjiced and aecuiiiey of the siin-»lraAving Avitli tlie citonoiuical .and 
mecb.anical iirinting poAver of the. older proe.esses from AVood, stone, 
metal. To aceonqdish tliis bas stimulated some of tlie alilest 
men associated AVitli 2>hotographic science, and many of them 
(liltered upon this jn’c.torial voyage of discovery in the liope. of 
finding .sonn; iiortb-Avest pas.sage that U'onld revolutionize the illus¬ 
trative processes of tin* AVorkl of books, ’bo truce all the directions 
in Avhicli it AAais sought, the means employed, the difficulties en¬ 
countered, the i’aial errors comuiitteLl, the juirtial successes ob¬ 
tained, the simnltaneous minor discoveries made, is beyond tlie 
scope and de.sign of this u i irk. Few exjieriinenlalizcrM last out in 
a jirotractod struggle of such a kind. Some badly equipped in 
systematized knoAvledge soon foundered on the ro’cks and shoal,‘■i 
of a chartloss sea, some acliieved partial success and fell away, 
some sought it in altogether Avroiig directions, but ;it the present 
moment AV^e liaA'c several pruces,ses Avhicli ap2>ear to be reaching 
tin! long-sought goal, though by dilFerent routes .and nieun.s. 
These jiroccsses all claim the great merit of permanence. The car- 
bonor autotype 2 )r(>cess lias been brought to a practical commercial 
position by Mr. .loseph Wilson Savuii of NcAvcastlc. It was 
foiuided on Mr. Mungo Ponton’s discovery in 1839 that 2 ja 2 ior iin- 
}>regnated with a solution of bichromate of 2 >ota 3 h became highly 
sensitive to light, and that bv ex 2 ) 0 Hiiio it under a negative, in 
the usual AV'.ay a 2ncture eoiikl be obtained Avliicli avub reveali'd 
and fixed by sinqily Avashing away the soluble bichromate un¬ 
acted iqjoii under ihe onaque ])ortions of tlie iiegativi!, the 
2 iortioiis acted ujion by light through the transjiarcnt parts of the 
negative being rendered itisoluhle thereby, M. Bewiuerel, the 
eminent k'rench (!lectrician and natural ])hiloB 02 )hcr, aikled to 
our knowledge of the action of clmnnic salts upon organic matter, 
.and fluhscfiuently Mr. Fox Talbot also, in 1852. In 1855, U. 
PoitisAuu, who had oblaineil a great re2Hitation by his researcln s 
iqjon this and kindred subjects, mixed ajngment in line poAvder 
with the gelatine and bicliromati!, and found that Avhen these 
AA'ere rendered iusolubJe liy tlie action of the light jiassing 
through a negative, the pigment became thereby im 2 )risom!d in 
the mass. He thus 2 ’i'^duc(!d a picture of any colour according 
to the nature of the pigment nseil. His results Avere ( 2 uite satift- 
factory whenever the negative or cliche was that of a subject in 
line or stipple, but when the negative was one taken from a 
natpal object with all the beautiful gradation and half-touc 
which wo observe in a good photograph, the process failed ami 
was unequal to the task of reproducing this continuous gra¬ 
dation. 

Here, at this point the carbon process remained a number of 
eara.^ Many experiments Avere made to overcome the difficulty 
lit without success. Among other able labourers in the field, 
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the names of Messrs. Sutton, Pouncy, Lafon de Carmasac, 
Tcstud de Beauregard, Gamier, and Salmon, may be mentioned. 

In 1856, the Due de Liiynes (jffered a jirize of 2(KK) franc.s for 
the solution of tlie })roblein, but it was not until 1859 that any 
award was made for the partial success attained. The prize was 
then divided. Messrs. Poitevin, Gamier, and Pouncy received 
gold medals, M. Poitevin being declared the ori'diiator of the 
])rocess. M. I’Abbe de Laborde appears to have been the iinst 
to discover the cause of this hulure in the rendering of gradation 
or half-tone. hf. Poitevin and Mr. Burnet, in 1858, arrived ind(!- 
pcndently at the same conclusions. None of Iheiii were, how¬ 
ever, able to overcome the evil. The first reiucidy .snggiistcd Avas 
due to Mr. Blair of Perth, and in 1861, M. Pargier suggested the 
second, and really obtained fine results, but his succe.ss was con¬ 
fined from its nature to very small ])icture3. At h'ligtli all dilli- 
culties were overcome; by Mr. Joseph Swan, who secured a patent 
in 1861. His process is as follows. He lirst prepares a tissue, 
by forming a layer of gelatine .and .sugar lui.Kod with a due pm- 
l)ortion of pigment, and which he calls the “ tis.siie c.uiupoiuid,” 
upon paper. This compound may ho mixed at once with the 
hicliromate or “sensitizer” 'and applied simiiltaiieou.sly with it 
to the paper, in which case “scn.sitized tissue” h formed, which 
lias only to be dried to be ready fur itse. Tlic tis.sue is cx]>osed 
to light under the ni‘gative witli it.s sen.^itive surface in contact 
Avitb the glass ill the ordinary Avay that silvered ])a]»ei‘ i.s u.sed. 
After exposing for a period much less Mian that reijuivevl for 
silver printing, the surface of Ibo ti.ssuc i.s cemented to a ]uec.e of 
l)aper which constitutes whati.s called tlu' “sui>i>mV’ Mie picture 
foniiedon the surface of the. sensitive tissue biMiig tbe.ri*)>y trans¬ 
ferred to and .supported by the secoiul .sheet of pa]>er. This may 
be either “permanent” or “ teiuporarv.’’ If the latter, the best 
eeincnt is a solution of caoutchouc (india-rubber) in benzole. 
The picture with th<i surplus tis.sue unacted upon by light i.s now 
enclosed between the layiTs of juijicr, oiui only of Avliicli is per¬ 
meable to water. On iinmer.sing the whole in this iluid slightly 
heated, the soliihle ])art of the compound softens and jiartially 
dissolves, and the douhled sheet in eonseiiuenee s^dits into two 
])()rtions, one taking with it Mu; .soluhli' tis.sue comjiouiid, while 
the other retains the insoluble jiortion wliieli constitutivs the 
]iictnre formed by light, and wliicli is rendered jierieet by being 
simply Avaslied in Avarm Avater. It is, hoAvever, reversed and 
must bo transferred to onoiber slu'ct of [niper, Avbicli then 
liecomes the liiud support. Gelalim' rendered iiiHoluble by 
chrome alum is lusiially emidoyed as the cement in this ca.He, 
and Avlien the ]nctnre has been thus treated it is again held 
between tAVO sheets of paper. The temjioravy .su]>]»ort is easily 
removed by spreading over its back a liLtli‘ benzole or otliei- 
solvent, and the picture is then finished and ready to be trimmed 
and mounted. 

The carbon or autotype jiroccss has been still further sim]>Ii- 
fi(-'d by Mr. J. Tl. Johnson and Mr. E. Edward.s. Ity taking 
reversed negatiA"e.s, it lias been found that carbon pictures can 
be produced by a single trunsfei-, Avbieli gnaitly facilitates the 
ease and ra])idity of tlie.so production.^. The A'ariou.s patents 
eiuhraciug the carbon-proces.ses have been purclia.scd and 
amalgamated by a commercial company adopting the title of 
“ Autotyjie Gompany.” A photo-collograjtliic (Albert-tyjie) pro- 
ee.s.s has also biKsn incorporated Avith the others of the comjiaiiy. 

The next impoitant discovery in connection Avitli photogra- 
thic printing is the method of photo-relief jiriiiting invent.ed 
>y Mr. B. W. Woodbury. It embodies a di.sLinctly new prin¬ 
ciple, not merely in the rayiid multiplication of im])res.sions, 
but also in mechanical printing. The novelty in yirineijde of this 
l>roce3S consists in the fact that an image Avith jierl'eet gradation 
of half-tone similar to that of a photograph is obtained by me¬ 
chanical means resembling ordinary ine.ss printing. Unlike the 
(dfect of lithographic, copperplate^ or block printing, the gra¬ 
dation is not secured by the employment of dots or lines, 
Htipjding or hatching. The tint is continuous and varying 
.ynijily in depth ; the finished pictures resemble ordinary nlio- 
tograph.s, with the diHercnee that they can be produced in 
fpiantities of one hundred or more in an hour. 

The “Photo-Relief” or “Woodbury type” process has been 
described by the inventor thus :— 

“The production of pictures, either on Avhite payier, on ojial 
glass, or on transparent glass, or on porcelain, hy this mnv 
method of printing, is based onJ.tlie piincijde that layers of any 
'j^jpi-tronsparent material seen against a light ground produce 
difrerent degrees of light or shade, according to their thickness. 
Therefore by having a mould in intaglio produced by the action 
01 light on bichromatized gelatine, and filling the intaglio so 


produced Avith a 8cmi-transj>aTent material, Ave obtain a mould 
lu which the parts that are the thickest give a dark colour ; and 
the thinner the layer of material hecumes, so it gradually merges 
into Avhite. By pouring a mixture of gtdatiiie and colour on to 
the intaglio mould, aiul jdaciiig a jiiece of }ui]H;r on to the gela¬ 
tine, and sipieeziiig the Avhole bidAVt'cn two yterfectly true pldne.s, 
the su]>erlluuus colour is all siiueezed out, ami the gelatine, hav¬ 
ing set, adherc.s to the p:i])ei*, ami on being se[»arated from the 
mould, leaves it jicrfectly clean. This yiictuie, being in relief 
Avhen leaving the mouhl, has suggested the name I have given 
to this [)r()ce.'<.s; but tbi' contraeiiiig of the gelatine on drying 
leaves hardly any perceptible relief on ]ia]>er, Avliidi might otlier- 
AV'ise be cousulered an objection. 1 Avill iioav proceed to desciilie 
my method of ojuu-ating, (li\ iiliiig it into three headings—1.4, 
the making tlie gelatine relief ; ^nd, the operations of producing 
the metal intaglio ; ami last ly, the obtaining again a relief wbicb 
forms the picture. 

“ TIu- (Uiatine RtlU’J. —Select several pieces of talc of the re¬ 
quired size, being yierlectly unilbiau in thickness, ami by Avet- 
tiiig them, allix them to a large sheet of gla.ss ; squia-ze out all 
the sui)eilhiou.s moisture and jioli.sli the Avhole ol the inece.s ; 
next prepare the biclironiaiizeil gelatine as follow.^ :— 

“ J)is.soIve in water 28 ounce.s, \ oiince.s of Nelson’s opaque g(‘la- 
tine, clarify Avitli Avliile id‘ eggs and tiller. To I ounces of this 
solnlioii atid (!<> grain.s of liiehi’omate of ammonia dissolved in 
1 ounce «)f Avariii water, and a small ipiaiitilv of Prussian bine 
(this servi’s to eivi’ the linished reliel' a I’oloiir, by wliicli to 
jiidgi- of its printing qnaliluK, ami iloi-s not interfere Avitb the 
action of the. light in penetrating th(‘ gelatine). When wi‘11 
mi.xed, niter through niii.slin, ami ]»our over the talc-covered 
glass, ]dace on a h‘velling-,staml, and alloAV to sid. When set, 
call with a .sharp knife round the edges of each tab’, and strip 
from the gla.ss ; lay on a piece (»f blotting ]>a]ier the same side, 
and clean the talc .side ; then ])lace in contact Avith the negative, 
and having placed a piece oi‘ gla.s.s hehind, fasti'ii all together 
Avith iiidia-ruhber bands, ami place in tin* light of a condenser 
of six to nine indies diameter, at a distance of about two fei*! ; 
after ex])o.dng from an hour to two hours, according to the den- 
sitv of the negative*, to the sun’s rays (a little over or under ex- 
Itn.Mire. is of no eouseijiience), lay it in a di.sh and jiour some hot 
water over them until no soliibh* gelatine is left ; then allow to 
dry at a genth* beat. AVhen nearly dry, let the reniaimler of the 
drying be done spontaneuiisly, idberwise the gdaliue AA’‘oubl 
sp'ii from tlie tub*. Having ol'taiued the relit*!’, siij>])ortod liy 
the talc, thi'y (*.an be. kept in a book loady for the next opera¬ 
tion. 

“ The Metnl IntmiliiK— In my e.aily e.x])eriment.s I usetl the elec- 
trotypt*. ]H'oces.s to obtain an intaglio IVoin the gelatine relief, 
but fouml that for any j)i*ai ti(*.al jairposes it Avas inij)o.s.sib]e to 
tditaiii unifttriii re.snlt.s. 

“ The result of my experiments has licen the producing of the 
mouhls liy hydraulic jtre.ssim* by ])laciug a sbee-t of soli metal 
(a mixture of lead and typi* metal) in contact Avitb the gelatine 
relief, ami siibjticting the .same bi'tvveen two jierlectly true ])lates 
of steel to 50 to 20U tons pre.s.sure, according to size, four tons to 
a square inch being about the pressure neco.s.sary. 'riie result 
is a perfectly sharp intaglio, obtained in leH.s flian a miimb*’H 
time ; the same gelatine relief will .serve foj* several moulds, 
Avbere a larg«’ number of prints are Avanted. 

“ 77te Printitiij, — 1 Avill next describe the pre.ss I have found 
the most siiitalde. It is made in tlie form of a slmlloAV box Avitli 
a hinged lid; in the bii.\ is a sheet of pint e-glass, lifted up and 
down l>y hair .screws in the bottom, Avbich lift the lid, into 
Avbich is also let a .sheet of plate*, glass. When about to use it, 
the metal intaglio is laid on the moveable plate-glass, the lid 
shut down, and the scrcAVs adjusted till the surface of the in¬ 
taglio comes in contact with the uiiper gbis.s. The lid is then 
turaeil back, a ([uantity of the coloured gelatine poured on to 
the mould, the paper laid on, and tlio lid bolted down. After 
the space of hall a minute to a minute, according to the tempe- 
r,atuie and fluidity of the gelatine and colour, the lid is opened 
and the ]»aper lifted olf, taking with it the. moulded gelatine and 
colour, Avhich in this state, is in lelief ; on the drying', owing to 
the Avaier, which formed tlie greatest part of the reliel, evaporat¬ 
ing, little or no appearance of relief is left, and the re.siilt Avhen 
dry has the appearance of an albumenized print, without the 
gloss, hut Avith all the Inilliancy. 

“I find the Avater-colours sold in tubes to be the most suitable, 
as they can be mixed directly, and the quantity of colour mea¬ 
sured by squeezing out a certain length of the soft colour, half 
an inch or an inch, or what quantity is desii-ed. A great variety 
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of fine tints may he got hy using lamp hlack witli smoU proj^or- 
tions of crimson hike to take away the coldness of the plain hlack. 
Rut the colour will depend entirely on fancy, as any lint may he 
jiroduced. The (piantity of gelatine to he mixed with the colour 
cannot he stated, n« it will depend entirely on tin*, temperature, 
more gelatine being reriuired in wann weather than in cold. In 
conclusion, 1 would say that, like all other new processes, a little 
experience alone will ensure good results, hut the working of tlie 
process is exceedingly simple.” 

In ])hoto-ineehanical printing the Alhcrt-type process intro¬ 
duced l»y Herr Albert, of Munich, takes a high jdace. Photo- 
collography, or the method of using a film of hichromiitous 
gelatim; haidened by tlie action of liglit jiassing through a nega¬ 
tive so as to aciuiire juiijierties reseinhliiig tliose of a lilhograjdi, 
has been cairied by Herr Alhi'rt to a degree of ])crfectiou never 
before obtained, 'fhe iiiuigi* resembles those obtained l>y litho- 
gra])hy, hut far suritassi-s indidicacy and true lialf-tone anything 
hitlierio obtained in ]»litito-lithograiiliy, and as the jtiinls can be 
])r{)diiced with a margin they require no moimtiiig, which is a 
great ste]> in ailvaiice in tin*- matter of ra])idity and reasonable¬ 
ness of cost. M. Albert’s speci Heal ion of bis patent runs as 
follow.s ;—“Ujton a glass ])hile, or i>tlu’r transparent ]M)lished 
surface, H('ven to eiglit millimetres in thickness, is jioured a 
litpiid of the midenm-iilionctl eonijiosition, viz. 

Water.:*>(»() grammes. 

Alhiimeii ... ... „ 

(lehitine.lo „ 

Riehrumate of j»iit:ish . . . H „ 

After the above has ilried, away iVom the light, a ]trelimi- 
nary Him is jiroilnciid which is, in reality, com])os'*d of 1w»» 
separate layers, viz, :— 

“ 1. That in ilirect contact with the glass ; 

“ 2. That in contact with the air.” 

Upon the albumenixed surface of the jdate a ]>iece of black 
cloth is [ilaced, and the gla.ss is then exposed to the light from 
tin* other .^ide for u period varying from half an hour to two 
hours. Ry this operation the sciisilivi* layer in contact with the 
glas.s beconu's dry, insoluble and perf«-ctly iMlheivnl, while the 
e.xterual surface is still in a }tositio]i to receive another wdntion 
of bichromated gelatine. Jndeeil, after exposure to light, an¬ 
other solution is ap]ilie*l, eumjioscd of,— 

(lehitine.:U)0 graiiinuis. 

Water.ISO „ 

Bichromate of l)ota^h . . . 1(K> „ 

After the plate has again become dry it is Vi'ady to be ]»rinled 
under the cliche, the light aiding u])uu the tilm inllueiicing, 
jiropoiiioimtely, the. bichromated gelatine. 'J’lic jirogres.s of the 
printing is easily watched throngli the jihile. 

When ]»rinLeil the plate is immersed iu water for a ipiarter of 
an hour, and after tliis it is ready to reeeive the grtaisy ink 
aiijdii'd by means of an oidinary litliograjdjic roller. If much 
]>ressure is necessary in the pulling of the ju’ints, the glass plates 
may be cemented to jdaster of Paris, or uLherwi.si* emjtbtyed in 
the press. 

M. Albert then goi'.s on to indicate the principal novelties of 
his ])iit<‘nt :—“ That which 1 claim as my invention is my pro¬ 
cess of ])lioLo-vitrotype printing, characterised by the employ¬ 
ment of tran.sjiareiit ])olisIjed plates jnejiajed with a double .sen¬ 
sitive film, having lirst beeii submitted to the action of light 
under a negative, .and leceiving the jiiaiiting ink direct, to serve 
fur the striking off proid’s in the .same way us iu the case of 
metal jdates and ordinary lithographic sloiica.” 

He then resumes :— 

“ 1. Eiu[>loyment of transparent jdates ; 

“ '2. A donlde sensitive film, permitting the pulling of a large 
number of jnints.” 

M. Albert sjaiaks in his iiatenl of being able to strike off from 
not) to loot) prints, and also to enqdoy any transjiareiit polished 
surface for his phiti-s ; In^ also states that, lie can modify the 
composition of the .sensitive luixtnve if ni'eds be. 

Other ])rocess(*s based «>n Bimihir principles have been intro¬ 
duced ; llu* llELioTYrE is fully described, E, C. S. col. 1251. 

]*holo-Utho<jr(t}>hy ww brought to gviait piirlecliou by Mr. 
Osborne, wliilst a member of the Ordiunice Survey, Melbounie, 
where it alfordcd a field of usefulne.s.s of enormous extent, all 
the Guvemmeut maps, &c., extensively used in a new country, 
being produced by this process,—a juirpose for wdiicli it is 
perfectly adapted, idioto-lithographv being ipiite capable of re¬ 
producing anything in h’/ic, tliougii inadequate for the repro¬ 
duction of half-tone or gradation. Mr. Osbonie’s process was 
described in a paper read* before the British Association, 1862. 


Its <liHtmctivc peculiarity consisted in an impression being taken 
from the negative on a transfer paper prepared witli gelatine 
ami bichromate of pota.sli; inked, luid the soluble paris washed 
axvay : the positive thus obtained being traiisfcrred to the stone 
in ttie ordinary manner. The zincographic process carried out 
under the direction of Sir Ueiiry James, at the oilice of tin* 
British Ordnance Survey, aiipeurs to be based on, or very similar 
to, that of Mr. Osborne. 

Photo-engraving has not made much progress, and seems from 
the great prominence given to the processes just described, to 
have fallen into neglect, hut Mr. Eox Talbot, tlioiigli advanced 
in years, is said to bo prosecuting cxiieriiuciits iu this dinxtion, 
ami Mr. Woodbury is engaged also upon perfecting a new pro- 
ce.s.s, wdiich he dijscrilies a.s jihoto-engmviiig. 

The early and original silver printing process is .still, liow'ever, 
Unit most extensively used for general purposes. It ha.s been 
much imjiroved, and rendered more permanent by a better 
nnderstaiiding of the conditions of permamnicy. 

The paper being tloated on a solutioii of nitrate of silver uJ‘ 
from 40 to 60 giiiiiis to the oz. of water, is then exposed to light 
under the negativi*. It is afteiavards Avell wucslied to free it 
from the unreiliiced silver, it is then toned in an alkaline bath 
conqtosed .‘i.s follow's :— 

(Jliloridi^ of gidd, 1 grain. 

Acetate of soda, 150 grains. 

Distilled water, K ounces. 

This j»ivpar.'ilion should be mixed twenty-four hours before 
use. Tjr* juiut i.s llieu fixed iu hypo-.sulpbite of soda, W'liicli 
should never be used more lliaii once, or the ])riutH will not 
remain any great length of time- wdtlioiit fading. 

PHOTOMETER | E. (’. vol, vi. eol. 471], In the article- liere 
refened to, several contrivances by Leslie, Ritchie, Riimfonl, 
AVlieatstone, Biinseii, and Babiuet, are descrilxid for deLermiiiing 
the relative inlen.sjti('s of two .sources of light, a method wbicli 
admits of tolerably iivecise results. Ab.solute ]dmtomeLry, W'here 
the inten.sity of a bc-am of liglit is referred Io a standard cajiable 
of b<‘ing aei’uralely repruduei-d from time to time, I'annot besfiid 
as yet to exist. The iiislruiiients invi'iited of lat»i years are re- 
tineil and ingenious, although Riimford’a mo-thod of .shadows will 
proh;il)ly continue to he n.siid on account of its ea.sy application 
111 ]ii{u tice. Bubiuel’s method, referred to above, was bused on 
the polarization of light., as is also oni* by Bernard. Arago has 
described an instrument ba.se.d on the law of the sfjuare of the 
cosines, according to whie-li ]Kilarized rays ])as.s from the ordinary 
to the extraordinary image. Mr. Crookes has recently (‘ Proc. 
Roy. Soc.’ xvii. l(U5, IthS), described a ]»olarizing photometer for 
measuring the luminous intensities of two si)urci)s of light inv- 
s]»ec(ive of their colour. Each beam is s])lit into two, and the 
vertical pidarized beam from one light is superposed on the 
horizontal judarized beam from the other light. If the two 
sources he (•(puil in intensity, tlii'ir halve.s must be so, and by 
siipeipositioii must reproduce a beam of common light free from 
])ularization. If the two lights be une-ipial, the polarizaliun of 
the stronger wMlI oviTpower that of the W'e.aker, and then liy 
altering the ivhitive dLsUinces of the two lights from the. in.stni- 
ment, the ]>olarization vanishe.s. A standard liglit is obtained 
from a mixture of ab.solute alcohol and pure benzoic burnt in a 
lain]) with a jdatiiium wick. The standard candle defined by 
act of Parliament, i.s ‘Ci sjieriu of six to the pound, burning at 
the rate of 120 graiii.s ])i'i- hour.” Prom this is e.stimated, gene¬ 
rally by Ruiuford’s method, the value of illuminating gas, and 
hence (he terms “ 12-caiidle gas,” “ 14-cundle--gas,” &c. Mr. Sugg 
in liis ‘ Gas Manijiulation,’ gives an account of the dillicultic.s 
which stnrul iu the way of ohlaiiiiiig uniform results wdth the 
sUmdanl candle. The s]ierm is mixed with variable quuntitic.s 
of w'ax, and the size of tlic wick and the tightness of the plaiting 
arc liable to variation, and now that parullin takes the place of 
part of the Hperm the ditficultics are increased. Even if tlie true 
standard candle be obtained its illuminating power varies wu'tli 
the temperature of the jilace, and also with the time that the 
candle has been kept before being u.sed. 

M. Jamiu ha.s .still more recently described a polarizing photo 
meter. Masson has described an electro-photometer based on the 
short duration of the electrical disidiarge. A circular disk ol 
wliite and black sectors revolving from 250 to 3CK) times per 
second, illuminated by a flash from a Leyden jar, appears slu- 
lionary, becau.se the sectors have no time to move through any 
sensible angle during the veiy brief duration of the flash. Now 
the liglit to be comiiored, sucli as that of a lamp or candle, causes 
the rotating disk to appear of a uniform ^y colour, while the 
light of thu electiic spark being rendered oy distance too feeble 
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to revive the sectors, tlie disk appears of a grey tint. The rela¬ 
tive intensities of the two lights at the limit here referred to 
depends on the iiumhcr of sectors and the velocity of revolution, 
while the relative intensities of two electric sparks are as the 
squares of the distance from the disk. Supposing two coiitinnons 
lights have to be estimated, then a succession of electric sparks is 
passed in front of the disk, and one of the constant lights is 
apjirouchtid until the sectors can no longer be seen. This process 
being repeated with the other light the intensities of tlx*, two 
are inversely as the sipiarcs of the distances thus detcimiined. 

Under Daylight, Actinio Effhcth of [K. S. col. 705J, 
the pendulum photometer employed hy Professors Bimseu and 
lloscoc is referred to, the object being to exiiose jiliotogniphic 
sensitive paper to sunlight for definite timc-s measured hy small 
fractions of a second. An iron stand carries a metal horizontal 
plate in wliich is a straight slit covered hy a very thin sheet of 
mica, blackened at one end and fastened hy the other to a curved 
drum attached to a pendulum, the vibrations of winch cause the 
sheet of mica to uncover and again cover tlic slit. The sensitive 
I)apct is attached to a slide in a dark groove under the slit, and 
tlie motion of the ])eiidulimi exposes it for a time capable of 
being accurately nuiiisiired. For further details wo must refer to 
the memoir in the ‘ Pliil. Trans.’ for 

Professors Ihinseii and lloscof; have also contrived a chemical 
]»li()lonieter, based on the action of the chemical rays of light 
on a gaseous mixture of chlorine and hydrogen, wdicrehy in 
combining they form hydrochloric acid. 

Mr. Jiow has contriviid an iiislruiuent on the juinciple ihat 
th(M|iiantily of gas passing through a small aperture at a constant 
2 >rc 8 siire, varies Avitli the- density of the gas, and in the case 
of diU'erent gases the (piantily that ])asseH is inversely as tlu* 
density. So long as ilie cpialily of the gas remains iiiiclianged 
tlie same cjuantity ■will pass through, jind the jet of llame will 
nut vary in luminosity. 

A photometer lias recently been contrived by M. Yvoii 
(‘C’omptos llcndus,’Ixxv. 1102) on the basis of the ]>ereei)tion 
of relief. A sheet of iiaj)er or card is folded in the middle., and 
placed on a table, so that the two halves funn a right angle. 
The observer’s eye is in the prolongation of a line bisecting tlu: 
angle formed hy the halves of the sheet, and viewing the edges 
tlirougli a tube blackened inside. The. observer lias a j)erc(q>- 
tion of relief so long as the two surfaces are unequally illu- 
luiiiale.d ; hut wlieii the illiimiiinlion is eipial on both sides, the 
surface appears ])lane. One light is ])laced opjiosile the middle 
of the one surface, and the other light optiosite. that «»f the other 
surface, so that each source lights only one of the surfaces. 

An Astrojihotometer for measuring the iiiie.usity of the liglit 
of celestial bodies has been described hy Zidlner, ‘ Photometrie 
des lIimnu:ls,’PjeTlin, IHUl. 

PllOTOSANTONlN, OnTTuOn a compound 

formed, together with formic acid, when sautoiiiii is cxnosed to 
Ibe action of light, preferably in alcoholic solution. Pnotosan- 
toiiiii crystallizes in colourless plates, which melt at 6.5", and boil 
at 110,5”. It is insoluble in cold water, hut very soluble in alcohol 
and ether, yielding intcnsclv hitter solutions. 

PTTTJIALAMIC AC1D,‘0„1I;NU3 is 

jiroduw'd hy the action of ammonia on plitlialic anhydride. It 
crystallizes in slender needles which, at 120’, give off water, and 
are converted into Phihalimvk, ChIIsNOs {(\sH^NO^. Phthali- 
niide is also formed on heating amnionic })hthalate. It crystal¬ 
lizes in six-sided prisms, which are almost insoluble in water, hut 
freely soluble in boiling alcohol or ether. (Marigiiac, Ann. Chem. 
IVmm.xlix. 219; Saurent,yln7J. CJiim. Phys. [2] lxi.121; [3]xxii. 

PHTHALIO ACID. Monocarhohcnzoic Acid, l)ir(trhohcn::olir 
(COTIo 

Acid, CbHoO* < CflH. (2II0,C\gUM. This acid, like other 
(OOHo 

hisuhstitution comnounds of benzol, is capable of existing in 
three isomeric moaifications, .all of wliich are known. These 
are, orthojilithnlic acid, where the oxalyl groups, COlIo, occujiy 
the positions 1:2, metaijhtlialic acid, where they are 1:3, and 
paraplithalic acid, 1:4. 

OuTHorHTHALic Acii), 01’ simply PiiTHALic AciD, is pro¬ 
duced hy the action of oxidizing agents on naphthaline, alizarin, 
or purpurin. It crystaHizes in lustrous monoclinic prisms, 
which melt at 184 ", and are sparingly soluble in water, but 
readily in alcohol or ether. When heated, it loses water, 
ajid phthalic anhydride sublimes in glistening needles. 
These melt at 106 ”, and are very soluble in alcohol and ether. 
Bromo, chloro, and nitrophthalic acids have been obtained, 


the latter by the jirolonged action of nitric acid on naph- 

( OOllo 

ilialene, Nitrnjihthalic acid, CBlIjNOa = < C«Hj,(NOj) 

(OOHo 

crystallizing in yellow plates, which are 
moderately soluble in boiling water, liut fi’eely in alcoliol or 
ether. Ueducing agents convert, it into amidophthalic arid, 
CflllyNO^ crystallizing in yellow silky 

needles. The. sodic, compound of (c^ophthalic acid, C,,TT,,N^h 
{t\aHaNO„), is produced on treating an amieous solution of 
nitro2>lithalic acid Avith sodium anialgaiii. The free acid forms 
orange coloured crystals, which .are only slightly soluble in water, 
hut more r-eadih' iu hot alcohol. IJjidroplithalic acid, 0 „lInD 4 
(Ui<;/7„0„), preiiared hy treating jditlialic acid with sodium 
amalgam in jiresence of ivater, crvstallize.s iu hard, colourles.s 
nioiiocliiiic imsms, Avhicli are only sparingly soluble in Avater 
and ill ether, hut somoAvhat more so in alcohol. Phthalic. 
(COUl 

adoridc, CnlT^OaCT, = {CJU {(WhO.ClX obtained hv 

(COCl 

the action of phosphoric peiitachloridc on phthalic anhydride, 
boils ,at 270^, and solidifii’s to a crystalline mass at O’. When 
digested Avith linely divided metallic silver, it yields Phthalyl, 
CheTTiiU^ (l4a//,/i„), an orange-yelloAv crystalline substance, melt¬ 
ing .at about 300’. This, by treatiiieiit Avitli alkalis, first forms 
diphthalic aldchiidr, C’l.il liiDs mid hy prolonging the 

action, diphthalic arid, C’i«ll i»D„ Ylie latter is a 

cry.stalliiie powder, almost insoluble in Avater, alcohol, and ether, 
Imtsolnhle in jdienol, from Avhicli it may he obtained in pale, yel- 
lownc<‘dles, melting at 2Go\ Tliey decomiiosc, hoAvever,at that 
temperature yielding ]ththalic anhydride, and phthalyl. Water 
decomjioses jditlialic chloride Avitli jiroductioii of liydrodiluric 
and plitlialic acid.s. 

MiiTAriiTirAi.iu Acid or IsomrniALic Acin, jiroduced hy the 
oxidation of meta.\yleiie, crystallizes in slender colourless needles 
Avliicli melt at 300’. 

r.vHAi’irTiiAi.ic At’ii) or TiniKi’iiTHAUC fmoJiaic Acid. 

This acid is formed when certain hydrocarbons are suhinitted to 
oxidation, such as tuipenline, cvmene, paraxyle.no, diethylheiizol, 
and amylhenzol. It i.s a Avhitc crystalline. ]>oAA’de.r, insoluble iu 
mo.sl menstrua. Most of its salts are crystallizahle. Nitrotcrc- 
phthaHc Acid, C,,ll.,NOn has also been oh- 

taiiieil hy acting on tereidithalic acia Avitli a mixture of fuming 
sulphuric and nitric aciils. 

PTITllALK! ALDKll VDK, CJTnOa i.’^ fornud on 

treating iditliuUc chloride Avilh zinc and liydrocliloric acid, it 
cry'^stallizes in rhombic tables Avhich melt at 6.5 and are fre.ely 
.soluble in alcohol and ether. Like other aldehydes it forms 
crj’stalline conqionnds Avilh sodic hydric suljdiite (Kolhe. and 
Wi.schin, dour. (%ciii. Hue. xix. 339 ; Baeycr, Zeits. Chem, v. 399). 
I’llTIlALlMIDE IPivniMAMio Acid, E. (1. S.j 

PilYLACTKUY ((Ireek, ipvKaKriipiov, a lu’cservative) among 
the .Fcaa’.s, a strip of jiarchmeiit on Avhich a iiortion of the Iuav is 
inscribed, and Avhich is AA’orn as aa aniuh-t. The aulliority for 
the practice is found in Dent. vi. 8, 9, and the. essential jiassage. 
on llie. ]diylactery is the forniiilarv contained in the verses ini- 
mediately iirecediiig (4—7). The. jiliylacteries (llehrcAv, tcphilim) 
AAXTe made of tlie best vellum, and on them Avere Avrittt?n Avith 
gi’Cttl care the jiassiiges Exod. xiii. 1—10 ; ih., 11-16; Dent. vi. 
4—9; ih., xi. 13—21. These AA^ere. folded and enclosed in a 
leather ca.se, on one. side, of Avliicli Avaa stanqied the letter 12?, a 
loo]) or thong serving to hind the. ciuse to the left arm, or to the 
fort:lie..ad hetAA'ecn the eye.s. According to the rabbins eA'ery .Tcav 
is hound to jirovide. liini.self Avitli a phylactery, on the Sal)batli 
and certain other days of the Aveek to ])lacc it on his forehead 
aiul recite the pas.sage.s contained therein, either in the syna¬ 
gogue, or Avlierever he may he at the specified lime. It was 
the ostentatious parade of the 'phylacteries hy the scribes and 
pharisee.s that the Saviour denouiiceil (Matt., xxiii, .5). A very 
similar amulet is used hy the modern Egyptians and Turks ; it 
consists of a [rtvrchme.nt scroll, on Avhich certain jias^nges of the 
Koran arc inscribed, anil is Avorn ns a jireserA’ative against, 
the devil and evil genii. (Lane, Modern Egyptiam, vol. ii. 
ch. 11.) 

PHYLLOCYANIO ACID and PHYLLOXANTHIN, the 
names given by Frcmy to a blue and a yclloAv substance into 
whxdipure chlorophyll is resolved on boiling it Avith solution ol‘ 
baric hydrate. On treating' the insoluble precipitate with 
alcohol, the phylloxanthin di.ssolvcs, leaving the phyllocyanic 
acid OB an insoluble baric compound, from which the free phyl¬ 
locyanic acid may he obtained on decomposing it with sulphuric 
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noid. (Fremy, Compt. Rend. 1. 405; Bull. Hoc. Chim. [2] v. 
464.) 

PHYSICAL GEOGRAPHY OR PHYSIOGRAPHY is 
that dojMirtjm^iit oi‘ hiiowlodj^'c whicli relates to geography 
regarded I'rcin a j)liyRical point of view. It is generally appliell 
to the 0 ])(.Tati(»nR of nature whicli hehing to the jircHent coiidi- 
tioii of things. The physical geography of past periods is a part 
of the sci(!rice oFgindogy. This arnuigemeiit is similar to that 
which distinguishes between zoology and botany on th(i one 
hand and jiaheontology on the other. 

I’lIYSKlLOGY (from 4>u<ris, nature, and Xelyos, a discourse). 
This word has lost its original conii)rehe,nsive meaning, and is 
now used to designate the functions of living beings, whether 
vegetiible or animal. It is becoming more and more clo.sely con¬ 
nected Avilh that study of minule structure now known as 
and Avith ex])erimcnts onliAnng (Tcalures. 

PIIYSODIN, CjjlIjjO,, neutr.'il .substance found 

in Parmelia phynodcA. It consists of colonrle.ss, niicrosco^nc, four- 
.sided prisms, which molt at ISrj 'aiid arc iihsolublc in Avuter. 
(Gerding, N. Jir. Archir. Ixxxvii. I). 

PHYSOSTIGMINK, the 

poisonous principle, of tin; Caliihar bean, is a brownish-yelloAV 
amor])houR alkaloid, whicli is Kjiaringly .stduble in Avator, and 
only jm»derate]y so in ether, alcohol or benzol. (.lob.st and 
Hc.s.se, rian. (hnn. l*hnrni. cxxix. 115 ; ITe.sse, do. cxli. 82.) 

PIANOFORTE [E. (1. vol. vi. col. .^)()5]. klaiiy })atents baA’o 
been recently obtained for new actions—‘ai-tion’ being the 
name for the us.semblagc of delicate mechani.sm between the 
keys and the string.s, conveying the impulse from the former 
to the latter. Actions iiiAvnleil by llroadwood, (.‘ollard, Erard, 
Wornum, and Zeitter Avere described in the. former article ; and 
important additions have been made by llopkinson, Ivirkiiian, 
and other eminent iuakcr.s. The ]ialents relating !•» thi.s jiart of 
the instrument alone aj-e certainly not le.ss thfin a Jmndred and 
fifty in number. The. mode of .striking the ntrings by little, 
felled baminer.s, the quick commuuication of tbe iiuimlse, the 
control of the tones by ‘cbcck’ and ‘ rcj'ctition' apparatus- 
all arc managed in dilfercnt Avays by the leading lirms. Me.ssrs. 
llopkiirson, hy an ap[>arently simnle contriv anei', liavi* got rid of 
a ruhhing or chafing contact Avliich too often dulls the tones of 
iiistnimcuts otlu'rAvise effective. In regard lo lh(‘ keys and key¬ 
board, many novelties have been invented, but none that have 
esta)dished themselves in favour. 

In no i)art of the pianoforte arc more freijnent and important 
changes made than in the mode of stringing. "When the largest 
instruments had no more than two strings to each note, the com¬ 
plexity ajipeared consiilcnible, even Avith a six-octave com])ass ; 
but a modern sev'cu-octavo. trichord ]»re.sents a Avoiidcrful mass 
of detailed meclmnism. The lowe.st note,s, Avitliin about the 
range of one octave, are single string ; l*ut the steel Avire is A'erv 
thick, and has a doulde coil of brass Avire around it. Two strings 
or AAures of the, same length, one thicker than tbe other, may i>e 
made to yiehl tbe same, jiifch of lone, by Aanying the (h:gree of 
tftTi.sion ; hut there is a ditrureiioe in the tiimUfij oH ioue, generally 
felt to be better with the thicker Avire. This is one of the jioiiit-s 
in which the be.st modern iiistruiiieuts excel tbo.se made ten or 
twenty years ago : tbe strings are thicker. In tbe. so-called tri¬ 
chord, the lowest octaA'c of strings has, as avc have slated, a double 
coil of brns.s Avire aroiiiul each ; then comes auotlier octave or .so 
Avitli a .single coil around each ; then one or two octaves bicliord, 
AvitUout any coils around the strings; and tbe remainder (usually 
more than half) trichord, threi; jdain stc'cl Avire.s to each note, 
TJie arraiigi'ment of the strings, as Avell as the number to each 
note, has undergone many recent modification.s. In the older 
iiistrume.nts, the strings Avere all parallel and in the same, jdane, 
Avhether the pianoforte Avere square, grand, cabinet, or cottage ; 
but noAv, as a means of obtaining increased length of Avire and 
power of Hound, mid at tlie, same time of ccoimmizing space, 
some instruments liavo the longer .strings arranged obliquely— 
oblique in reference cither to a vertical 2 'b'Uie or a horizontal 
])lane, or both. In one form of instrument, the bijou-grand, tbe 
strings, nniinged Iiorizoutallv, are iu Iavo layers one over the 
f»tlier; the bass strings being over those for the tenor and 
treble, and at a different angle. By this mean.s the available 
.space inside the case is economized ; and many of the strings 
can be made longer than by any other arrangi:nieiit, giving to 
the bijou-grand almost as much poAver of tone as is possessed 
by the concert-grand. 

The framing of the best in-straments is now made stronger than 
used to be thought necessary. The frame is the skeleton to 
Avhicli all the wires are strung by means of pins ; and the ten¬ 


sion upon it is enormous. When the largest grand pianoforte.^ 
Avere six-octave it was calculated, that the strain upon the fram¬ 
ing amounted to four tons ; but Avith tbe ^iresent range of seven- 
octaves, the use of thicker Avire, and the Iriplication of more limn 
half the strings, the tension is 8Uppo.sed to uc little less tbaii ten 
tons. A framing of great strength i.s necessary to resist the lon¬ 
gitudinal i)iill; and the Avoodeii bars and strengtheners usually 
employed for the purpose are dowelled and dovetailed in siicli 
directions a.s will enable them best lo resist fracture and iwi.st- 
ing. Some years ago, Avrougbt iron bars and plates Avere 
introduced, to stRfeii the framing in particular parts. Messrs. 
J fopkinson have gone beyond tbi.s, by adopting a complete cast- 
iron frame in one- jiiecc, Avith the contour adapted to tlie special 
directioms of the strain ; these frames ref|uire to he cast with 
great (;ari;, in order that the gene-ral surface may be quite Hat, 
and that tlu', calculated tension will iiroduci'. no flexure or twist¬ 
ing. Steel being lighter and stronge.r than iron, Messrs. Kirk- 
man have recently adopted it for the framing of their best 
in.struments. Sonu; makers still prefer Avooden framing, as pro¬ 
ducing a sAAaicter and less metallic tone, although neither so 
poAverful nor so brilliant. Frcncli pianofortes are, a.s a class, 
considered to be mi»rc metallic in tone than those of Engli.sli 
imike. 

PKJADORES, Ibe bor.semen Avlio in the *Spaiiish bull figlit.s 
attack tbe bull, the killing of tbe bull being re-served for tin-. 
matador [Bull Ficitit, E. C. vol. ii. col. 4.50]. 

BIGOLINE, Odorm(\ CflH,N (^, 2 /^ 7 ^), occurring along Avitli 
other bases iu bone oil, coal idl, and other ]m)ducts «if tlii> 
destmclive di.siillution of animal and vegetable sub,stances. IL 
is also ])roduced by tlie distillation of ac.rolein ammonia, so that 
it is probable, in distilling animal matters, the fats yiehl acrolein, 
ivbicb, in contact Avitli tbe ammonia siniulUineoiisly ])roduced, 
brims acrolein ammonia, (1„1I„N0: tin’s then s])Iits up, un(l(!r the 
intliieiice of lieut, into incidine and Avuter. After inirification, 
picoline is a colourles.s mobile liipiid, Avliicb boils at 135", and 
lias a density of •9()13 at O ’. With acid,s, it form.s crystalliiu! 
salts, most of Avliicb aie exceedingly soluble. Treated Avitb 
etliylic iodide, it yields ethyl picoline. bydriodide, G„H,.,NI 
a Riibslance crystallizing in beautiful 
iilvery jdute.s, very soluble, both iu Avatei- and iu alcohol. 

IMURAMTNE, ( qI lyN.-, (<This Imse. is uiikiiowu iu 
tlie free slate, but 011 treating an a<[iicou.s solution of picric acid 
Avith iodine and [»lio.q>h(»rus a ('onij)ound Ls obtained in jtalc 
yelloAV needle.s, Avliicli Laiitonnmn belie.vi'.s to be. piciuiiiine 
liydriodide, but Tlcintzel states is lriaiuido])Iicnol bydriodiiLe. 
|i‘HKNoL AND ITS 1 )KRIVAT1 VKS, Acid, E. C. ri.J 

I’TGROERYTIIUIN. [Euytiiiuc Acid, E. 0. S. col. 904.] 

riETRA DURA [j\los.uc, E. (.’. vol. v. col. 79iJ. 

ITLE. [Hkiialdra’’, E. G. vol. iv. col. GtJO.] 

PINAUOLIN. [PiNAOoNK, E. C). S.] 

riNACONK, e„Tr„0.= | cohm- 

le.s.s crystalline coiiiponnd, allied to glycol iu coustitutioii, ob¬ 
tained by the actum of sodium amalgam on aqueou.s ai^etmie. It 
melts at 38'^, boils at 172 ’, and is readily soluble in alcohol and 
ether. It di.ssolves freely in liot Avaler, tbe hydrate cry.stallizine, 
out as the solution cools in long prismatic crystals. These melt 
at 4G"5, and, aUhougli readily soluble in ale.ohol, are only 
sparingly so in ether. On distilling this hydrate with sulphuric 
acid, or by tixjatiug piuacoiie Avitli glacial acetic acid, it is (’ou- 
verted into pinacolin, (.loHjjO a colourless oil boiling 

at 185°, iiisolul.ile in Avater, but miscible in all proportions Ai itli 
alcohol or ether. (Fittig, Ann, Chon. Pliarm. cx. 23, cxiv. 54; 
iStii<loIeiy/(>. cxi. 277; Friedel, do. exxiv. 324, and Zcils. Chcai. v. 
485 ; Liiinemanu, Ann. Chon. J'harm. Hup. iii, 374.) 

PINNACE, i.s one of the. iiriiicipal boats carried by a .'^bip, 
nearly as large. a,H llie launch, and ie(piires a double bank of ten 
to sixteen roAvers. Originally the name Avas giA'‘en to a small 
schooner-rigged ATSsel, enqdoyed as a tender to a larger 8hi]>. 

PINNACLE, iu Gothic architecture, a spirelet or ornameiiiid 
tcnninatioii, placed at the angle of a tOAver, the apex of a galdc, 
or the top or offset, of a buttress. Pinnacles are veiy clistinctiM- 
features in Pointed architecture. They arc iiio.stly square m; 
octagonal, but sometimes hexagonal or polygonal, and con-sist of 
a shaft or slender tuiTct and pyramidal top, crowned with a 
finial. Sometimes the shaft has thin column.s and u pediment, 
or tahcmacles for statues. Characteristic examples are given 
under Gothic Architecturi*:, E. C. vol. iv. bottom of col. 
443 .’ 

PINNICORRETIN, a brownisli 

block glutinous Bubctoucc extracted by Knwalict from tbe bark 
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of the Scotch fir, IHmis sylvestris. (Kawalior, Akcul Ber. 
xi. 359.) 

PIPE MAKING [Lead Pipe-TnaUng, in Lead Manufacture, 
E. C. vol. V. col. 548 ; E. C. S. col. 1450]. For pipes in other 
metals, see under the names of the metals ; for tobacco pipes, E. C. 
vol. viii. col. 276. 

PIPERIG ACID, Fonnod, along 

with piperidine, when pipeline is heated with alcoholic potash, 
it crystallizes in slender pale yellow needles which melt at 216" 
and sLihliine. at a higher temperature with partial decomposition. 
It is scarcely soluble in water, but easily in hot alcohol, crystal¬ 
lizing out again almost entirely on cooling. The action of 
sodium amalgam on the acid, in the ])resence of water, causes it 
to take up a molecule of hydrogen forming hydropiperic acid, 
(JIOfOn^H^/)^). This crystallizes in tliin, colourless, 
silky iKieeclIes which melt at 62". It is only sliglitly soluble in 
M'ater, hut freely so in alcohol or ether. Roth ])iperic, and liydro- 
])iperic acids form crystalline salts with the metals. When 
piperic acid is treated with oxidizing agents, such as potassic 
2 )erinanganate, it yields p?pcro7m^,C„Il„0., asunstance 

possessing the properties of an alchdiyde, and crystallizing in 
arg(! colourless lustrous jirisms. These have a very pleasant 
odour, are onl}'" sparingly soluble in cold water, but very ea.silyin 
alcohol or ether. They melt at .‘37" and distil unchanged at 262". 
The action of nascent hydri'gcii converts piiKironal into hydro- 
piperooc, (f aa/fuDja), a colourless substance crystalliz¬ 

ing in stellat('. groups. It melts at 202", ami is only siuiringly 
soluble in water or alcohol. At the same time, an isomeric, 
substance, isokydrninjivrona, is ])roduc(id, which forms long soft 
needles melting at 125". These are only slightly Holui)le in 
water, but unlike, the isomeride, are freely solubhi in alcohol. 
(Fittig and Mielck, /lax. (-hna. Phiinn. clil. 25; /eOa. Ghent, v. 
226 ; Remseu and Fittig, Gliein. vi. 07.) 

PIPERIDINE, (.yii,N jE. C. vol. vi. col. .536.] 

When pi])eridiuc is slowly saturated with nitrous acid, a dark 
cmerahl green liquid is formed which contains a m-w coini>ound, 
'lutrosopiperuliiic, CJIj„N./.) After jairilication, 

it is a i)ale yellow liquid of density P065!) at 15" and hoiling at 
240" with ])artiid dc‘eom]Position. It is reconverted into piperi¬ 
dine hy nascent liydrogen. (Wertheim, Atm. Ghetn. rharm. 
cxxvii. 75 ; linngc, ZcHs. (hem. v. 640.) 

JTPFRONAL. |■|‘Jl>Eni(' Acid, E. C. S.J 

ITIUilRUN VLIG ACID, (i/D,0\(,fr/l,), is fcnmcid on 

o.xidizing piperonal with potassic juinnanganate, (»r hiss advan¬ 
tageously by boiling it with alcoholic ])()tash. When pure, it 
ciystullizes in large colourhisH monoeliiiic ])iisins which melt at 
22H". It is almost insoluble in cold water, and only sparingly 
soluble in alcohol, ether, or boiling wati-r. 'I’he piperonyhiles 
crystallize wi'll. (Remsim and Fittig, Zdi&. Chem. vi. !)7.) 

riPERONYLlG AlitJOJlOL, {GJ[^()^,H0). Pro¬ 

duced along witli hydrupiperoiK! and isoliydropiperonc by the. 
action of sodium amalgam on piperonal. The crystals melt at 
51 and are only very slightly soluble in water, readily, how¬ 
ever, in alcohol, ' 

Pit^UE WORK, a highly Avronght kind of metal work, bears 
some resemblance to bulil Avork, but is much more elaborate 
and costly, the inlay being in minute bits of gold and .silver. 

T’lQUET, a game at cards, of doul)tful etymoh^gy and origin, 
'file received belief is that picpiet is a game of French invention ; 
but it is not impos,sible that the French derived it from the 
Spanish game of cicnlos, or cent. Probably, the earliest mention 
of both pimiet and cent is by Rabelais {eired 1520—15). It ha.s 
been stated, but ap])arently without authority, that the piquet 
mentioned hy Rabelais is not the same game as modern pupiet. 
Neither piquet nor cent is mentioiu.’d hy Shaksperc, but cent 
byquently appears in books of the Hhaksperian period, though 
piquet does not. Probably the earliest mention of piquet in an 
English bonk is in tlie ‘ Horoo VaciA'^ai’ of .lohn Hall (1646). 
After the middle of the. seveiiteoiith century, cent is scarcely 
ever found in English hooks : as cent Aveiit out piquet came in. 
It seems probable that the change AV'as of name only ; for though 
no Avritten description of cent is to he met Avith, there can he no 
doubt from passages in old plays, where cent is tlie topic of con¬ 
versation, that the tAv^o games Avere substantially the same. From 
the date of the marriage of Mary Avith Philip of Spain (1554), to 
tliat^of the maiTiage of Charles !, to the daughter of Henry IV. 
‘’^ France (1625), the game Avas called in this country cent 
Alterwards it was called piquet; and if the change of name was 
not due to the advent of a French princess, the fact that piijuet 
was contemporaneousljf substituted for cent is at least a curious 
coincidence. Later, in the seventeenth century, piquet was 
arts and bci. Div.—sur. 


much jjlayed. at the clubs, and in the eighteenth century at Bath, 
where it flourished as lately as 1840. 

The earliest Avork on piquet is probably one published at 
Rouen {cireu 1647). The game Avas then played with thirty-six 
cards instea<l of thiily-lAvo, amd there Avere other trifling points 
in which it ditieivd from the inodiu'ii game. Several booKs on 
cards folloAved, in which the directions for playing piimet Avere 
alino-st identical with those, in the Rouen book ; but about the 
end of the seventeenth century packs containing thirty-tAvo cards 
werti used, and the game became much the same as it is iioaa’. In 
1744, Iloyle’.s ‘ Short Treati.-e,’ (iontaiiiiiigmuch A'aluable instruc¬ 
tion, WU.S ]»nhlishod. Hoyle's ‘Treatise ’ and Havs remained the 
authority-in this <’ountiy until the present year (1872),Avhen the 
luAA's Avere revksed by the authority of tlie Portland (’lub, and the 
revised code etlited hy “Cavendish'’ Avas published, together 
Avith a comprehensive treatise on tin* game. 

Piquet is pla^nal by tA\'o persons Avith a pack of (hirty-lAVo cards, 
the twos, threes, fours, lives, and sixes, being throAvii out from 
a conqdete pack. Tavo packs, one for each playei', are generally 
used. 

The ])layeKi cut for deal ; the loAATst has to deal first. The 
cards, both in cutting and playing, i-ank in oi’der as follows :— 
ace (highest), king, queen, xnave, ten, nine, eight, seven (loAvest). 

The non-dealer, or elder hand, cuts the pack to the (h*aler, or 
yonnger Jutnd. 'I'he dealer reunites thi! packets, and deals tAvo 
cards at a time to each player altei nately, commencing Avith his 
adversary, lie distributes tAvelve cards to each iilayer, leaving 
eight uiidealt canls (called the ntuch). He ]»laces the stock face. 
dovviiAvards on the tai)le, hetwi'e.n the ])hiyeis. 

The playciN tlieu examine, their hands, and ])roceed to dincnrd, 
and to take, in {i.e. to exchange the cards discarded for cards in 
the stock), 'riie elder liand is entitled thus to exchange five cards, 
or any less nnmhcr, but he must discard at liiaat one card. The 
younger hiuid is entitled to exchange I hr(?e cards, hut he need 
not diac.iiTd any. 

In discarding, the jdayors separates from their hands the mim- 
her of cards they wish to exchangi*, and place their dimtrdi face 
doAviiAvards on the table by their sitle. Tin? elder hand then 
takes from the top of tin* stock a uumher of enrds e(pml to the 
number <liscarded, ami tlie younger hand then does the same. If 
tlie. elder hand tloesnoi take all his live, cards, he must umiouncc 
the number he takes or leaves, saying, “ I only take four,” or 
“ I leave a card,” or two or morii caids, as the case may be. 
If the elder haiul leaves any cards, he is entitled to look at 
them, and, liaAdng dom*. so, he must re]>lace them on the stock. 
The. younger hand is entitled to take any or all of the cards 
left, Iliscarding an equal number. He must take them from 
the, tup of the. stmik, including cards, if any, left by his ad¬ 
versary Thus, A. lakes four cards ; 13. takes three. 13. must 
take the card left liy A. ami the next tAVo, ami h'ave the 
])ottom card. The. younger hand has the, iqiliuii of looking at 
any cards ; if he lo<d\s at them, the elder hand, after naming 
tlie suit he Avill first lead or leading a card, is also entitled 
to see them. If the younger hand elects not to look at them, 
neither jdayer can see them. 

The penalties for taking in the AATong numher of cards 
being very .severe, players should he careful to cia; that they 
lake or h-ave the riglit numher of cards. 

The discards must be kejit siqtarate from the hands during 
the calling and playing. Each ])layer may look at his oavu 
iliscard Avhenever he likes ; hut he inirsl not ini.v it Avith his 
hand. 

After the taking in is completed, the elder haiul ealh cer¬ 
tain combinations of cards he liolds. These are, 1, point (Avliich 
must be called lirst) ; 2, siitpiences ; 3, (^uatorzes ami trios. 

The point is the suit of highest Auilne, the value being deter¬ 
mined hy the mimher it makes up Avhen the curds held are added 
together, the ace counting eleven; the king, (pieeii, knave, and 
ten, ten each ; and the other cards thi*. number <»f their jiips. 
Thu.s, ifa jilayer holds ace, cpieen, ten, nine, eight, his ]»uiiit 
Avould be forty-eight. 

Sequences ai*e composed of three or more curds in regular order. 
A sequence of three cards is called a tierce; of four cards, a 
quart ; of five cards, a quint; of six cards, a sixidne ; of seven 
card.s, a scjAievix; of eight cards, a hnitihne. Seijnences are 
further designated hy tlie cards tliat lu*ad them; thus, a sequence 
of king, queen, knave, is called a tierce to a king. A sequence 
headed by aiA ace is calleil a major sequence ; thus, ace, king, 
queen, knave, is a quart major : u sequence ending witli a seven 
is called a minor sequence ; thus, knave, ten, nine, eight, seven, 
is a quint minor. 
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Quntor:xH arc* oompostid of four acea, ibur kin^a, four queens, 
four knaves, or four tens ; trios of three of any ot tliese. 

A player is not oblifjed to call or show anything unless he 
chooses to ilo so. He may decline to call any j>oint, or he may 
call a portion of his point, or lie may select a siut for ])oint which 
is not the best suit in his hand. But whatever niimher the elder 
hand calls foi- ])oiiit, lie must abide by it. Tims, if he says, 
“ h’oiiy-one, I nityui hnty-eight,” lie cannot claim to reckon ii 
liighar ]«ant than forty-one. But if lie calls too many for point 
he may dimiitish his call. 

The elder liaiul having called a point, the younger hand says, 
“g<jod,’' “ ('([Ua], ’(»r “not good." 11 is iej)ly de]>ends of course on 
the value of his jioini, as to whether the cards in it added up make 
Jess, the same, or more than the. number called by the elder hand. 
'^I'he largest jioint is good. Tlie younge.st liiiml is hound by his 
lir.st r(‘ply, 7b., if he says “good,” lie cannot afterwards correct 
him.s(dfund say, “equal,” or “not good.” 

If the elder hand’s point is good, he at once places it face up¬ 
wards on the table, (called ulunniiuj it), and counts one for each 
card of it, ex(u:pt with jiointsof ihirly-foui', forty-four, lifty-f<mr, 
and sixty-four, which count one less than llie numher of cards. 
If the ]»oiii1s are. ('([1011, tlie elder haiul .sh<»WH liis n/iuditfi, but he 
does nol count anything for jioinl. JI is show bars the. younger 
hand from n'ckoning a p(jiiil. 

ff the elder hand's point is not good, he does not .sla>w il. 

^’Ikj ehler hand then proeeeds to call his .secjuene.es, taking Ids 
jjoiiit hack into his hand or not as may hajipeii to he most con¬ 
venient. Jo calling sispienees, the. same gineval rules liold, 
except that, if a wrong Be(iuenc.c- is called, and the cull is pear/ 
itridiitst //((! cards {ij., bidter than any se(juence the younger 
hand could ]>()ssibly hold), the ebbu* hand may c<»rrt!ct the vils- 
Htnttrr (as il, l.s called), and sliow and ree.kojj any seijueiiee of 
ffjual or h.'.ss eonntiiig value. Thus, the tdder hand says, “ Tiei'c<' 
to a, Jviutx'e,” when las holds a (juarl; minor .’ind u tiei’ce t(» a 
(jiieeii. If a tierce to a knave is good against the cards, he may 
show and I'eckon the, tieree to a cpieen, notvvilli.standing that he 
called a tierce to a kiiav(!; and he can also show and ree.kon the 
tierce to a kiuive, but not the quart, as a. quart is of greater 
counting value tluin a tierce. The counting value of sequences 
(when goixl) is as follows—hnitieme, tjighteeii ; .septieme, se.ven- 
leen ; sixieine, sixteum ; (pant, liftei.'n ; <|uarl, four; ti«Mce, 
tljjee. 

The elder hand having called a s(‘([iieiice, the. younger hand 
replies “good,” “ equal,” or “ n<d good,” as in the case of the 
]Miint. The. longest seciueiice is good, without reference to the 
value (d' the cai'ds it contains ; as betwe.cm secjiumces of Ctjual 
length, the one, headed by the. higbest card is good. Thus, aqiiart 
minor is good against, a tiere.e major. A He(|neuc.e, when good or 
e(pial,mu.st be shown as in tlu! case of the point. 

A ]>hiyer, having shown a .seipicnce wliieh i.s good, can tl)e7i 
sluMV and reckon all equal oj- smaller se(pi('ii(‘,es in his hand, iiot- 
Avithstaiidiug that his adver.sary may ludd seipieiices of iiitec- 
nu'diiile value. 

'I’he sequences, bi'ing shown, are taken inlo hami iigain ; (pui- 
t.orzes and Ijios are ue.\t. calle.d. A <iiia,toi7.e, if gottd, counts 
foiirleeii ; a trio, three. The lowest qiiator/.e is gi>od against the 
liigluisl, trio. As hetween quaiorzes, the hight.*st is good ; and a.s 
between Irio.s, the highest J,'.;. also go(xI. 

Ill calling (piatorzes ami tiios a j»lii_yer is allowi*d to correct a 
nd.snomer, provided the, call is good against tin; curds ; hut if the 
ehh-r hand first calls a trio, even if good against the c.ards, he 
cannot allerwards cull u (luatorze. A ])layei' calling a (piatorze 
or trio that is good, can then reckon any smaller (piatorzes or 
trios he, holds ^as in the case of scuiueiici's), without relereuce to 
any that his aclversary may have of intennediute, value. 

Quator/es and trios are not geJUTully shown ; they arc mere!}" 
called ; but they must be .slmAvn if aslied for. 

'^riie elder baml, having called and .shown all that he. has good 
or eipuil, l(iads a card, and the younger hand tlum shows all that 
he has good or eiiual Indore ])layiiig to t lie card led. The younger 
hand do(i.s not call prunl or Bequeiiee, he merely show.s ; and he 
may show what he has good or equal iii any order, not being 
obliged, a.s tlie elder band is, to call or show liis point lirst, or his 
highi'st seqmuu'C or host quatorze or trio lir.sl, Tims, he may 
Jir.st call a trio, then a qualor/e, and then sliow a tierce, next a 
(luart, and tlien his point. Tlu^ re&fioii for this difference is, that 
the elder luiiid is ascertaining whether what he has is good, and 
hy calling irregularly he may obtain information respecting hi.s 
oppoiu nt’s liaiid to which he has no right; but the youuger hand 
is nu'rely adding uj), and can gain no advantage "by departing 
from the established order. 


After a iiluyer has played a card he cannot make any fuitber 
call, or reckon anything tliat he has omitted to show or call. If 
he plays without showing what he has good or equal, or without 
calfing his qiiatorziis or trios which are good, his adversary is 
entitled to reckon his hand as though the player playing a card 
had iiotliiiig good of the kind he omitted to call or show. If the 
elder liand shows a point or sequence wliich is good, but forgets 
to call it before leading, he cannot reckon it; but the sliow bars 
the younger hand from counting anything he has ot the same 
kiiul, if his best point or se(|Ueiice is equal or inferior to the one 
sluiwn hy lii.s adversary. 

Although the elder hand i.s allowed, for tlie sake ot convenience, 
to reckon the xvhole of liis hand before tlie yoimger, the scores 
accrue in a certain order, whether made by the elder or younger 
hand. This will be further explained under Scoring. 

After the culling and sliowing are over, the bands arc played a.s 
follow.s :—The elder hand having led any card from his lia7id In* 
pleiwes, the younger liand plays a card to it. He is obliged to 
follow .suit, if abh*, but subject to this restriction he may play any 
eavtl he ple.ase.s. The two cards played, one by each player, con¬ 
stitute a trieJe. Tlie trick is Avon by the player who plays tlu; 
higher canl of the suit led. The av inner of the trick lcad.s to the 
next, and so on (the second jilayer being obliged, if be can, to 
folloAv .suit), until all the canks are played out. 

During the play, <;iich ])layer, for eveiy card he leads above a 
nine, counts one; and tin* jil.iAcr avIio ha.s not the lead also 
counts oTu; for every card uhoAii a nine with which ho Avins a 
trick. Card.s uboAu; u nine are called cnioUiiirj cards; nines, 
('.iglits, and .sevens are called non-coiuiliny cards. 

The Aviiiiier of tlu*. last trick cuunls two instead of one, if he 
Wins it AA'itli a counting card, and one instead of nothing il he 
I Avins it Avith a non-counting card. 

The tricks remain face ujiAvards on l.lu* table during the jday, 
e.'udi play(U* keejting the tricks he has won in I'runt of him. The 
tricks of lioth jtiayers may he examined hy either at any time. 

Tf one player Aviim all the lAvelAu; tricks, he wins acapot, Avliich 
entitles him to a score ol‘ forty, instead of ten for the cards. If a 
jilayer Avins mure than six tiicks, he Avins the cards^ for Avhich lu; 
scores ten. If each jilayi'.r wins six tricks, the cards are. divided, 
and there is no score for lliein. 

Cards slioAvn in I'eckoning the hand are, a.s a rule, taken up for 
the Kuk(* of conAmiiiemic. I hit all cards shown or reckoned as 
good or ef(ual, must Ik*, o.xhibited to tlu* adver.sary, if demanded, 
at any lime. Among jilayei’s it is usual to reply to all neces-sary 
(pi(‘stioiis Avithont ag.-iin taking the tiimblc of showing. Thus, 
A. calls a six-card point in clubs, and during the hand plays 
four cards of it. At this junclun; B. Avaiits to know how many 
A. has of his point. He says, “ How many of your point 1 or 
“ lloAv ma7)y clubs i ” and A. is bound to ri‘]>ly “ two.” It must 
be understood tliat this ri'jily only a])plii;s lo cards actually shown 
or ivekoned hit*. If A. liad had seven cluh.s originaliy, ami 
only shown six, either by accident or design, he would still 
reply “ two,” or “two tliat 1 have shown.” 

After the cards are jdaye.d Ihe. hand is at an end. The 
scores are rec-orded, and a fresh hand is commenced ; the elder 
hand in the hand jmt concluded has to deal. 

Added on u.s it were to tlie general scheme of tlu; game, as jusl 
de.scribed, are lli7*e(; .scores of occasional occurrence, viz,, carli* 
blanche, pique, U7)d repi(|ue. 

If a jilayer has neither king, (riieen, nor knave dealt him, he 
lijui a carte blanche. WJien the elder hand has a carte blanche he 
must inform the younger, Avliicli he does by saying, “ Discard lor 
carte blanclie.” The younger haiul then discards, and the ehler 
counts downi his cards one on top of the other, face upwards on 
the table, to show that he has no picture card. The younger 
hand shows carte bluncbe in the same way, but he need not iii- 
Ibrm the elder of it before the elder discaids. He Avaits until 
the adversary has di.searded and touched the stock, and tlii'ii 
shows the carte blanche. 

(Jju’te blanche counts ten, and takes precedence of all other 
scores. 

A repiqiie is obtained Avlion a jilayer in his hand alone, bclorc 
playing a (.‘ard, scores thirty, by scores that reckon in order bcl urc 
anything hia adversary can count. Tima, if a player has point, 
quint, and quatorze, all good, he reckons thirty-four in hand 
alone, and gains a repi(|ue. A repique entitles to a score of si-xty 
ill addition to other scores ; so in the case quoted the player 
would score ninety-foui*. 

A pi(/itc is obtained by scoring thirty in hand and 'play hefoiv 
the opponent scores anything that hand. Thus quint, major, 
good for point and sequence, and three aces, good, reckon twentj * 
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three. The quint major makes five in play^ and an ace and any 
other counting card led make two more,~in all, thMy in hand 
and play before the opponent scores one. A pi(iue entitles the 
player to add thirty to his score. 

The order in which the scores accrue is very important. As a 
rule the scores are only recorded at the end of the liand for the 
sake of convenience ; but they are recordable, whether made by 
the elder or younger hand, as in the following table of pi'cce- 
dence. 1 , Carte olanche ; 2 , point; 3, sequences ; 4, (juator/es 
and trios ; 5, ])omts made in pluy, one by one a.s they accrnc, 
the point made by the leader when he loses Ihe trick reckoning 
before the point niiubi by the winner of the trick ; (5, the cai-il'<. 
As this is greatly misunderstood by beginners at ])i(juet, the fol¬ 
lowing exain[)les are added ; but it should lirst be stated that the 
game is ])layed one hundred uji, and that if one ]ilayer obtains 
a hundred before his adversary scores fifty, he. wins a <li)iil)l('. 

A. (elder hand) is ninety-nine ; B. (voiiugcr hand) is niiudv- 
five. B. has a live-card point which is good. B. wins the game 
(unless A. had a carte Idanche), notwithstanding that A. may 
hold a (piart or other scoi-e which is gooil, or may lead a eard for 
which he reckons one ; forB.’s point taki‘s invcedeiice in setu-ing 
of sequences or other scores, and of tlie one reckoned by A. on 
leading his first card. 

A., after reckoning his hand and the ])oints made in play, 
reaches a liundnal by winning tlit* last trick. B., after reckoning 
lii.s Jiund and points made in l>lay, reaches lifly. B. only loses 
a single, because tlie point lie iinule in i)lay wlicn be readied 
jifty counts before the points in play made l>y A. when he wins 
the last trick. 

The one reckoned by the elder hand when he has nothing g«»od 
does not ]>revent his being rephpicd, becausi-, points behl in 
liand reckon liefore points made, in ]>hiy. But it does .save a 
liijiie, because the one made in jilay by the elder hand when lie 
eads Ids first card I’eckoiis licl'ure ludnls siibscqueully luadi; in 
].lay. 

A cajjot does not count towards a i>i(pie, as the forty for llie 
ca])ot arc added after the jilay of the hand is over. 

At English ]»ii|iicl, parlieH are (•.oniinuiily jilayed. A jiarlic is 
won by the player who wins three games out of live, a double 
counting as two games. 

A few hints on disi’arding and jdaying the cards are subjoined. 
A great deal miglit he writb.-n on these subjects, but here onl 3 ’- 
the broad features of the game nee.(l be skctclied. 

The elder hand, liaving the power of taking in live cards, while 
the youiigiir c:m only bake in three, and having in addition tlie 
lirst lead, is at a coiiHidtTablc adianlagc. lie slumid iherehm* 
discard boldly, playing an oll'eiisive game ; while the 3 oiiiiger hand 
should play a (lefensive game. The elde,r hand may, iheref(.>rc, 
freely unguard kings or queens, and may run risks for the chance 
of taking one cav(l which, if taken, will give him a lavgi* seoiv. 
The younger hand sliould discard on the rever.se priiicijde, and 
shuuid k(?i‘p his Aveak suits protected. 

The point is of much more consequence than bcgiiiner.s su]»- 
pose. Gaining the jiuint not only makes a diH’ereiice of about 
ten to the score, but it also saves |ii(iues and rcjiiqucs. The 
younger hand should especiullv strive for the ])oint; but it is 
seldom good play for either ]ilayer to put out one of the suit he 
selects for point. 

Next in imjiortance to the ])oint arc the cards, the gaining of 
which makes a diticrence of Iweiily-two or twenty-three [loiiils 
to tlie score. The elder hand, before discarding bigh cards, 
should consider the elfect ihiowing them out may have on his 
chance of winning llie cards. It is seldom the game for the 
younger hand to throw oni. ver)'^ high cards, and certainly not if 
lie risks the loss of the cards by so doing. 

The state of the game must also be kept in mind Avheii dis¬ 
carding. A player Avho is ahead in the game should discard 
merely to malve ills average, Avhich is twenty-seven elder hand 
and thirteen younger han<l ; but Avheu behind in the game lie 
should run risks, especially elder hand, for the chance of taking 
one or two cards Avnich Avill giA^e him a great game. In desiie- 
rate cases all other rules must lie laid aside by both jdayers, and 
the discard made on the chance of taking in the only named 
cards that can save the game or make a large score. 

But few general rules can be laid down for playing tbe cards, 
as the pltiy givatly dejieiids on Avhut has been called iw shuAvn 
belore me play begins, and to some extent oiiAvliat lias not been 
called or showm. Thus, if a player might have hud a [loint of 
foit 3 ’^-nine and he only calls forty-six, it is clear that he must 
have put out some card of the suit in Avhich he might liave held 
iorty-niue. 


The knoAAdedge of this fact ma3'^ materiality inlluciice Ihe jday 
of the caixls. 80 much does the exjiosure of the hand in c.all- 
ing ulfect the jday in mail}' cases, that it is sonictimi's right not 
to call all that can he scored, siiilcin(i a tierce or a portion t-f a 
sequence or point in order to deceive the adversary as »c> the 
cauls that have been put out. This nuuncuvre is by no means 
iinfreqiieiillv reserted to liy phiycr.s of e\])eiience ami good jiidg- 
iiieiil, and it i.-, therefore mentioned, Ihoiigh it conic.sniore under 
the head of relinciiieiits lliaii of hints to hcgimicrs. 

It a jdaA'cr has won live or six trick.s, and holds cards that 
will -crtainlv I'lialdc liiin to «lividc or win the cards, he should 
phiy for the certaiiilv, and not risk tlic cards J'or llu' chance of 
Avinniiig the last trick ; for he, risks a great minJ'cr of points on 
the chance of gaining one. This, however, is liable to exception 
from the state of the score. Tims, saving or gaining tlu* doiiole is 
so material, that seA-eral i)oiiits may be risked to acconi]dish 
cither. Again, if the eldeiTiand is sure to divide tiie cards by ^da} - 
ing ill one aa'u}' and is advanced in the game, Ihf rule as given 
liold.s ; but if he i.s great!3'behind in the gaiiic it is to his in- 
t»‘rcst to risk the loss of the cards for the chance of gaining them. 

(lloyle, yl Shari Treaiitie on Ihr lUime of J^iijiid^ various edi¬ 
tions; 2 'h<‘ Jjairs of Pit/in:t adopted htj ihe VorlLand 

(’lidi, trllh. a Treatise, on the (lame, De La Itiie, 187 li.) 

PISCK'ULTr JtK, the ju'actiec of breeding lish for stix'kiiig 
ponds, rivers, Ac. Tlu* most inijiortaiit I'sbiblishiiiciit hir this 
jaiijiose is at Jliiniiigiie, on tlu; llhinc. It consists of a series 
o£ artihciul ]muh1.s in Avhicli tlie ova of the iish are de])osite(l, 
in a niaiiuer closel}' resembling tbe ‘moilns opirandi in the 
natural breeding grounds of the lish, ami as the young lisli 
upjiear and come of age to lake care of tbeiiiselvi's, they are 
turned out. Salmon, the most valuable lisb, Avas at lirst e.liiell} 
ivan-d, and about lialf a million smollf. Aven* turned into the 
Hliine and other riA'ens of f'raiice. SomeAvhat later a series of 
])oiids was made at Slormontfield, on the Tay, Si’.olland, I'orlhe 
.salmon lisheri<*s, cajiable of supplying about .'{()(»,0(H) suiolls 
aiiniiallA'. The juaclice Ls extending, ami al jireseiit about half 
a million .sinolts are yearly turned into llu- Tay'. 1'yya) other 
establi.shiiieiits have been erected in Seotlmid, one for the I'tirlh 
salmon lisheries, and llic other for the salmon-li.-herU-s on the 
estates of tin; Duke of Siitheiiaiid. Several smaller arlilicial 
breeding grounds are also in operiilioii. In Ireland, the. [uactice 
i.s extending, and Mr. Frank Ihiekliind has begun breeding 
salmon, trout,&c., for the river 'riiainos. In each ease tin* j)i'ac.- 
ticc. has been attended yvith favorable results. Fnemirag.ed by 
this saliiioii liJiA'c been iiiln.ilnced into Aie Iralia, \\lieretliej»rai'- 
tice ju'tiinisc.s 1(1 be eqnall} sncc<*ssfnl. Abtst of the contiiieiilal 
States of Europe are folloyving the exanijile of France. In llie 
ITiite.d StaWs of America the prat tic.e has been taken iqi with 
grinit energy, and is b(‘iiig carried out on a much larger sc,ale 
than in the mother e.onntries. Tin* French arc exlcnding the 
practice to the breeding of sea-llsli, and to many cd' the hirgi'r 
cruslaeeans. Al Comacebio, mi the. Adriatic, eels are bnsl yvith 
protit. There i.s also a mussel I’ariii yvlilch jiays Avell. 

At llnningne, the. breeding ponds and buildings for the 
experts and general stalf of labourers cover an area of 70 acres. 
There i.^ some little diversity in the details ol' the jnactice in 
obtaining ova ami in distributing tlu'iii and the 3'onng lish to 
I di.stant j>lace.s, but into such details onr limits Avill not permit ns 
;tog<». Some rivers yield better salmon than olliers, and from 
these the ova .shoulil be obtained. In many Engli'-li and 
Scoteh rivers lish of every kind have, beam poisoned out by the 
' lilth of toyyms and maiiiifactories ; but iioyv that a stalnle has 
‘ beiiii ohiaiiicd, and sli'pH taken to jinveiil, llu* ]K)llutimi of rivm's, 
tht\y Aydll be stocked with yming li.sli as soon as they are capable 
of snjiportiiig them, (tn the natural systmii the ova and yming 
fiy of .salmon are A'ery liable to be devoured by other lisli, so 
that, although iinmensely jmdilic, eomparalivedy IVyv arrive .at 
iiuitnrity. It i.s othei-yvisi^ under the arlilicial systiin. Hence, 
its success and rapid extension. 

PISCINA (Latin, a AMwsel for holding yvater), in the Ilomisli 
church a HhalloAV stone basin and yvater drain lor the service of 
the altar. From the IJtli century, Avheii J’ope Jico eomniamled 
the piscina to be used for carrying olf the yvati.-r in which the 
chalice and linen used for the saciaiueiital service Avere rinsed, 
it Avas considered to be a neces.saiy adjunct to the altar, at least 
ill Northeni Kuriqie : in Ilaly it yvas less common. Though 
disused after the lleformatimi, the piscina remains in our own 
country in a moiv. or less perfect stati; in almost (*very nnaltered 
old church. In those of the Norman and First Pointed jieriods 
the piscina BuiiK‘time.s consisted of a slialloAv l)a.siu on a thick 
stone foot or .shaft, but of these feAV examples remain. Later 
I 5 Q 2 
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llie biisin was placed within a recess (fencstelJa or niche) in the 
wall south of tlie altar. Over the basin is sometimes seen a 
shelf, which served as a credence table for holding vessels re¬ 
quired in the service of the mass. In some churches there were 
two basins, set side by side, the second being intended to receive 
the water in which the priest rinsed liis hands before celebrating; 
but tliis second basin is sometimes found in the vestry. As w'e 
have said, examples of ])iscinas are very numerous. The niches 
in which they are set v.'iry considerably in ibrm and appearance, 
but arc usually more or less omaniental in character. 

I’LANE, a carpenter’s tool, is an iron jdate having a steel 
rutting edge, with a wooden guard to regulate the depth 
of tlie cut. If the i)lane is usi‘d to give a smooth surface 
ti) a ])lank, the jdane-iron has a straight edge; it pas.ses down 
a cavity in an oblong block of wood which is jn'ovided witli 
a handle ; and the sliar]) edge projects very slightly helow 
th(j smootli bottom of tin; block. The j»lanc-iroii is fixed at 
an angle, an<l is so ari’angc'd that the li»‘(*n edge can smooth 
a ]dank by cutting oil' thin shavings. Usually two are em¬ 
ployed, a jfVfr/.;- plane for rough work, and a s/noof/ti/tt/ plane for 
finishing. Great variety in shape and arrangeiru*nt is nec<‘.ssary 
■when the planes an; intended for shaping inouldings or jdaiiing 
narrow surfaces : hence tin; luinn-s (jroovimj, TdmHnrf, 
tryiuii, jnintr.il p/fonv, &c. Some of the 1 docks, or stocks, are 
made of iron or brass ; but they are usually of hard wood. 

IT.ANE'rARY THEORY. Tlie theory of tin* planetary 
movements, in so far us concerns the principal planets of the 
system, Avas ILrst ]n'eseuted to the Avorld in a complete form by 
Laplace, in the ‘ iM<'cani(pie (^I'desle,’ which Avas published in 
the hegiiining of this century. It was based upon a rigorous 
investigation of the elfects produced by the disturbing action 
of the planets upon each other, and included Ibrnmhe, by means 
(d' Avhndi the place of any planet in its orbit could be readily 
computed for an^y assignable epocdi of time, Avhethcr }»ast <»r 
future. Several improvements have been made in the theory 
since the original publication of tiie ‘ Mecani([iie Celeste.’ 
The most important of llicse are : the determination of a more 
correct value of the mass of J upiter, the discovery of the long 
inequality in tlie iiioaii mol ions of the Earth and Venus, a more 
rigorous investigation of the secular variations of the elements 
of the planetary orbits, and the, cxidaiiation of the irregularities 
in the motion of Uranus, resulting in the discovery id' the i>laiut 
Ne])tiine. In recent yeans Le Veiricr lia.s comjdetely iiiA'esli- 
gated anew tlu! theory of the four ])laiiets nearest the sun, 
namcily, Mercury, Venus, the Earth, and Mars; and has con¬ 
structed new tables of the nioveiiieiits of those bodies. It is 
undevstofid that he is at ]iri'seiit engaged in similarly perfecting 
the theory of the four j)rincipal ]dauet.s, Jiqiiter, Saturn, Uranus, 
and Nejituiie. Tlu; theory of tlic swarm of minor ]d.'iiiets 
revolving between Mars and Jupiter may be said to be entindy 
dlU^ to the German astronomers. 

ELANIMEd’ER. Jnstruments by means of Avhich .areas on 
plans arc measnn'd mechanically are termed ijlanimetens, or pla- 
tumeters, and various iiistrumeiits ibr this puri>o.'-e of great in¬ 
genuity have l)(u;n iiivcutcjl by General Morin, Mr. ISaug, M. 
Gjipenkofer, and others. Most of these instruments are conqdi- 
ciited and expensive, and their use. has, therefore, been very re¬ 
stricted. Recently, liOAA’’ever, a Aery simple form of ])laniiueter 
has been introduced, invented by Professor Aiiisler, of Schull- 
hausen, and Avhic.h,lioiii the ])rinciide on Avliich it acts, is termed 
the Polar Planimeter. This instrument is very poi-table and 
comparatively iiiexjieiisive, while at the same time it measures 
anas Avith very great accuracy, and rapidity. All that is neces¬ 
sary to obtain the area of a figure, hoAvever irregular, is to carry 
the tracing point of the planimeter over its boundary, and then 
to read off the result on a scale and vernier. The Polar pla¬ 
nimeter consists essentially of tAvo jointed arms, Avhich move 
w'ith perfect IVeedom parallel to the plane of the paper. The 
end of one of these is li.vcnl l>y a needle point to tlie paper. The 
other carries a Avheel Avhich recorchs the area of the ngnre and at 
its extremity the tracing point Avhich is moved over the Imun- 
dary of the figure to be measured. 

The instrument is used in the following Avay It is placed 
on the i»lan to be measured so that the needle point E, the roller 
D, and the tracing point F all touch the paper. The needle 
point is lightly pressed so as to fix it, as it has to form the fixed 
centre about Avhich the instioimeut revolves. Next set the trac¬ 
ing point to any marked point on the boundary of the figure to 
be measured, and then read off carefully the indications of the 
counting-Avheel G, and the roller D. These will furnish four 
figures, the last oi Avhich is a decimal obtained by means of the 


vernier, or in some cases the last two figures are decimals. The. 
tracing point is then carried round the figure, and the counting 
Avhecl and roller are read off again. The area is obtained in the, 
follGAAing way(1). If the needle point is outside the boundary 
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of the figure, the difference of the readings is the area, iii the 
units for Avhich the instrument is constructed. (2). If the 
needle point is Avithin the boundary of tlie figure, there must be 
udiled to the second reading a number engraved on the bar of 
the iiKstnimeiit. If the first reading is then subtracted, the dif¬ 
ference i.s the area required. If, during tlie operation of 

mi?iusuring, the zero of tlie counting-Avlieel glasses the index, while 
the instrument is moving forAvartls (that is, with the numbers 
passing the index in the order 0 .1.2.3 ... .) 1 ()()() or loo 
IS to be added to the secoiul reading before subtracting the first, 
according to the graduation of the instrument. (4). If, during 
the operation of measuring, the zero of the counting-Avheel passi-s 
the index, Avhile the instrument is moving backAAairds, or 
1(H) is to lie added to the first ivutling before subtracting. Two 
forms of the instrument are made, one of Avhich measures tlie 
area as above de.scribed, in units fixed by the, construction of the 
instrument, as for instance in sipuire inches. In another form 
of the instrument, an adjustment is provided, by means of whicli 
the unit of measurement can be varied. 

The mathematical proof of the jirinciple on Avliich AmslerV 
planimeter acts may be found in an article by Mr. (A W. Merri- 
field ill Ricliard.s on the ‘Steam Engine Indicator.’ A proof is 
also given in Heatlu'r on ‘ Mathematical Instruments.’ 

PLATINUM [E. G. vol. au. col. 5(12], Siuee the adoption of 
fhe ]»lan devised by Deville and Deliray, of melting jilatinum 
by the heat <»f the oxyliydrogeii bloAvpipe, it has become prac¬ 
ticable to obtain large slu ets of tlu' metal, applicable to manu¬ 
facturing purposes. Although Avorth several times its weight 
in silver, it is much sought for by chemical mauufaeturers and 
others ; its power of resisting tlie stroiigiist acids renders it 
iuA'aluable as a material for stills, crucibles, and vessels; Avhile 
its jiower of resisting the tarnishing action of the weather gives 
it great A'alue for delicate meehaiiical applications, such as 
graiiuated .scales and balance-pans. 

Mr. Se.holl, gasfitter, has inlrotluced a singular mode of inlen 
sifyiiig the light ol’ gas jets by a jdatiiiuui reflector. Tavo small 
brass rings siniport a little ]»lute of ]»latinum half an inch long 
by oiie-seveiith of an inch Avide ; this i.s go adjusted to a fishtail 
burner that the gas, as it arises from the burner, is divided iiilu 
tAvo parts by the vertical slij) of jdatinum ; the tAvo jets imjdiige 
on the two surfaces, one on each, and receive increased intensity 
of light by this reflection. It is best fitted for gas at a high 
pressure. 

M. Jouglet, in 1870, introduced a mode of platinising looking- 
glasses, A mixture of platinii foil, aqua regia, essential oil ol' 
lavender, litharge, ami borate of lead, is ap])lied to one side of 
the glass, Avhich is then fired ill an enamelling oven. The plan 
i.g a})]>licnb]e only to .small jdece.s, and for special jiurpose.*^. 
Copper and bra.s8 may be. platinised by means of a solution of 
chloride of platinum, carbonate of soda, glucose, and common 
salt; the solution i.s heated, and the articles dipped in it in a 
perforated zinc vessel; they are then washed, and dried in 
saAvdust. 

PLAY'INQ CARDS nVooi) Enokaa'ino, E. C. vol. A’iii. c<i]. 
978J. The history of playing cards lias been investigated by 
several learned and industrious authors, but not one of them llll^ 
been able to fix the time and manner of the invention of thes.- 
instruments of recreation. Among others, the Chinese claim ) ’ 
have invented phiving cards. In the Chinese dictionary, ‘Ching 
tsae-tung,’ it is said that cards Avere inventetl in the reign <4 
80un-ho (1120 A.D.), for the amusement of his numerous con¬ 
cubines ; and that cards came into common use in the reign ul 
Kaou-tsuiig (1131 A.i>.). Another theory is that playing cords 
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were iiajjorled from Egypt. Tlie notion lia.s perhaps jirisen 
from a game of the ancient Egyptiun.s (which, however, was 
not a card game), menlioned in a treatise. l)y Meiirsius, ‘ De 
Jjiidis GroDCorum ’ (1022). The belief that the nnc-ieiit Eg.vjilians 
were the. inventorfi of cards must not. he confounded witli that 
eiitcrtjdned by some wTiters lliat card.s were hrmight to Europe 
by the gypsies (sometime.^ called Egyptians). But the gypsie.s 
did not appear in Gernuiny and Italy until tlie lifteenth lu-n- 
tnry, and cards were certaiidy known in Italy about the 
nihhlle of the fourteenth, by the name vnipcK tu' nalhv^ about 
the etymology of which there lias heiui much, hut no very .satis¬ 
factory, speculation. It i.s jirohahly an Arabic word, ami if the 
testimony of (^ovelluzzo, a writer cpioted in Busai’s ‘ l.storia 
della Citti\ di Viterbo,’ 1742, can he relied on, the ([Uestion re- 
sjiecting the introduction of cards into Europe would apjiear to 
be determined. His word.s are, “Anno BIT!),lii rccato in \'ilerho 
el ^ioco dellc earte, che venue de Seracinia, e ehiami.si Ira loro 
Nail),” that is, “ In the year 111?!), wa.s brought into N'iterho the 
game of cards, which come.s from the country of tin* .‘sarae.eiis, 
and is with them calk'd 

It ha.s been thouglit by some writers that j'.ards were suggested 
by chess. The atlinity between canls and jiieces at chess is re- 
markable. In each there are a king and a, (pieeii (in the (►Ide.st 
set.s or .suits of chessmen, and in tlie oldest eards known, the 
second principal tigure. is a male). Also the }thiJ (elephant) of 
the chess-board can be traced corrupted in the fun of the Kreiicli 
valet or knave ; fun or ful being also \isi‘d in Eri'iich to .signify 
the elejiliaiit. Again the ancic'ut Indian game of ches.s, or of 
rhitiiv-raji (the four rajahs or kings), was ])iayed with four suits 
of men variously eoloured. There is uii Indian tradition iluit 
cards liavi' existed from time immemorial, and that they were 
invented by the Brahmiii.s. in the. Museum of the Ihiyal 
Asiatic Society is a jiack ol Hindu eards .said to he a thousaud 
years old; hut clo.se examination has detected marks of fresli- 
nc.ss incompatible with their alleged uiitupiity. It cannot he 
(lenied, however, that eards vere known in Hindustan lung 
before they could lia\’e been taken there from Europe ; and 
it seems not improhahle. that cards came li» us from the, Ea.sl, 
reaching us through India and Arabia. 

The ])upul;ir idea that cards weie inventi'd for the amusement 
of Charles VI. of l''rance bus been refuted over ami over again. 
The facts are as inllow.s : Charles VJ. lost liis rca.soii in cuiise- 
(juence, it is said, of a <:uiip tin solnit, in In this (u- the 

next year an entry appears in the livusurei’.s account, which 
runs thus:—“ Donne a .)ac(pieiiiiii t Iringoiuieiir, peinlre, pour 
troi.s Jeux de. carles il, or et a. <liverses coleiirs, ornes de plusie.nis 
devi.ses, pour iiortei’ di'vers le Seigiu'ur Roi, jiour .son ehateiiient, 
(.•iiuiiumte - six sols I’arisis ; ” tliat is, “Given to ,)a(‘(|ueiniii 
Gringonneiir, painter, for thiei* paek.s of cards, in gold and 
various colours, and oiiianieiited with .several device.s, to curr\ 
before the lord our King, for his amusement, tiftv-si.v sols of 
Paris.” The conclusion that cards weri- invented by Gringoiinenr 
is uiiwarrautahle ; the entry .show.s tluii the payment was for 
])aiiitiiig, not for iiivi'iiting cards. There is a total uhseiice of 
allu.'^iou to novelty in the conception, pointing to tlie infcreiiee 
that cards were already in use. 

Nothing certain can Ik; stated of cards ]u ior to their somewhat 
sudden a]ipearance in Euro])e about the. middle of the fourteenth 
century, when it a]>])ears they were known to some lew person^, 
hut they did not come into general u.se imtil the end of that ci'ii- 
tury or the hegimiiug of the next. It is a disputed ]t(iiiil 
whether the most ancient cards were what are called ninunral 
cards, similar to those now' used in England, or turnrhi cards 
(tarots), which have a fifth suit of atoiits (trum]).s). There are 
in existence several specimens of numeral cards of a date not 
later than 1440—50, hut no undoubted tarot.s of that date have 
been discovered, the earliest known lieing of the probable dates of 
142.5 and 1-170. But, though tliese arc callrd tarocchi card.'<, it is 
extremely douhlful -wheilier they are huno Jidc. i*laying cards or 
only caries dc fantaisic. The olde.st numeral cards knoxvii aie in 
the print-room of the British Museum. They are believed to 
he iTio, work of a Venetian card-maker. Erom the feebleness 
ami irregularity of the outlines, and from the numerous breaks 
hi them, it i.s concluded that tliey wi;re depicted by means of 
Btcncil plates. There, are. also preserved in tlie same dejiository 
playing cards of about the date 1480, printed in brown from 
Wood blocks, the colours being stencilled in. These are, supposed 
(partly from internal evidence and jiartly from the fact that tlie 
importation of ])laying cards was prohibited by Act of Parlia¬ 
ment in 14G3) to be of English manufacture. The oldest 
Erench cards in the Bibliotht'(|UC of Paris are also cired 1480 


(a.'Jserted hy some, but pr()l)ab]y erroneously, to be as eaily as 
1125). They are printed in jjale ink from wood blocks, the 
colours being afterwanls added. 

In the last ipiarter of the fifteenth eeiiturv cards were ..ma^ 
sionally ^irinted from engraved cojtper plates. But, generally, 
until a cnmparatively recent ]K‘riiKl, the tetns (cuat or court card.s) 
were printed in outline from wood blocks, and coloured bv 
means ol sleucils ; the pips woiv stencilled. Now, howe\ er, in 
this coiiiitrv, the whole are ]>rinted by mean.s of the pie-'.''. Eor 
the jiij's, the tu'diiiarv lucUiod of let.tcrpiv.s.', jU’intiiig, from 
blocks eoiit.iiiiing forty e.jird.s is eiiiphn cd. Eor the teles, each 
colour is .sejiarately ]iiiMl.ed. A .series ol' blocks is provideil, 
whieli, if uniled, would form llic ligure it is de.-ired to produee. 
By jtrintiiig .siucessively from these* hku ks witli registering 
j)re.sse.s, the elilfereiil I'olours an* iieide to fall into their pretper 
jilaces with gnat nicety. 

(.1. M. P.ipillon, Traitv historiipii' il pratltpic tin hi tiraniir cn 
Jluis, loin. 1, ]). .50, Paris, i7(i(! ; lluroli lleiiiekeii, Jda ih m'ntlf 
d'liiic (tiiUtctioji d'Estampts, Leipsic, 1771 ; Abbe Rive, Er/ttir- 
rissi itn }its siir I'Jiiirtitiun drs rtirti’s d j/iiirr, J^aris, 17so ; Goiirl 
(le Geheliii, Monde Primltif, tom. viii. ]ip. 3G.‘)— 415, Paris, I7hl; 
.1. G. 1. Breilkopf, I'ersueh den I’espnintf der Epiedhaetm :.n 
trfoeselien, Leijtsic, 178i ; Archa'olofiia, vol. I’iii., Londiui, 17S7 ; 

Eaiit, Ltpinssiir rifistoire anieerselle. depnis le conimetieemenf 
dn A’/7""' Eiielt , 178()-h4 ; Pietro Zani, Materiali per serrirc alT 
Storit ditr Oritfinc e de Eroifressi tUll' Ineisivnc in Jlante <; in 
Le-jno, ]tp. 78—81 and 140—1)3, Parma, 1802 ; lle.nri .laiiseii, 
Essai snr Ith ipine dt la Erarure en Hois, el i n Taille'lhmee, I’aris, 
1K0.S ; Adam Partscli, Ee Erinlre-Erin-< ae, \\<m. x. ■i>p. 70 -120 
and loin. xiii. ]ip. 120—38, Vienna, 1812 ; Samuel Weller Singer, 
Ilesearehcs into the llistorif of Vlaniiaj Canls, irilh lUnstraliuns uf 
the in'itjin of Erinfinef and Eiajrariiip vn ICood, Loudon, 1810; 
.)o.se])li Heller, Eeschiclite der diol'.sehncidc - Kiuisi; nihsi 
Jieilaijen i nthalfenil tleii Vrsprumt der Apielharten, and ein J\ r::eieh- 
ntss (hr stdni .eijloijraphisrhen Jreiir, Bamberg, 1823 ; G. 
Pi'ignot, Anahjse eritupa: et raisunnie de foii/es les Jiecheeehes 
pidiliees jKsijn'a ce jane, sue ruriffine dis Cartes d jotnr, Dijoii, 
1820; Duche.siie aim', (ihsi rnttiuns sue les I'artes d Jonrr, c.c- 
tndfts de r A nnaaiee Jlistiiri(ji(e pnar 1837, Paris, J83(l ; W. A. 
Gli.itto, ^A Tendise un ICond Enifraeintj, p)>. .52 -1), 183!) ; M. G. 
Leber, Hindis hisfnrii/nis sue hs Cnrtes d Joner, prineipalenn nl 
sue les Caetis Eean{'aisi s, i.etrait dn Tome A 17. ths Meuunres 
dt la Soeu'tr Iiiuiale ihs Antiipiairis tie Eeanee, J^iri.s, 18-12; 
Sot lee Hihlioiiraphiijne sne hs ('urhs d Joner, Palis, 1812 (trans- 
laled from tlie Gt'rman of .1. G. T. Grasse, Dresden. ls42, willi 
aclditioi.s li\ Brunet (he yoiingi*!') ; .Jolin Alley lh*]>1on, (hi the 
Coslnme nf (\uU Caeds--(h ntlnnan's Alnijir.ine for Novi'inher, 
1843; William Andrew ('liaMo, Facts and Sjnenhitions on tin 
(friijin and Uidonjof I'hnilnii Cards, London, 18J8 ; P. Boitean 
d’AmhIy, Ins Cartis d jomr, et la. Cartomaneti\ Paris, 18.') 1; 
The Jhstoeif of Elaiiinij ('ards, vith A ueedvtes of llnir (^se in 
llonjiirimi, Fort inn-TeUin;i and ('arihl<harjnnii, edited hy Bev. 
E. S. Taylor, B.A., Loudon, 18(i.5.) 

PLEBISCITE. Ill aiKUent Home a plehiseitnin was a decree 
made b}'the. people (iu the Coiuilia Trihiita oil the ju'o- 
jiosition of a tribune, d'lie ])atrlci!Uis aecordingly denied tli.'it 
the plehiscita were binding on them, as they w-ere voted in their 
ah.seiice ami without their sanction ; ami to meet their ol>jeetion 
the. Lex llorteusia was passed, by which jilebiscita w'eiv. made to 
have the full e.llect of law's and he eipnilly l»iiidiiig on all. 

In the admiration and imitation of classic auti([uit,v widch 
Ava.s .so much the fashion during the tirst Ere.nch revolution, 
the term pE-hiseite w'as adopted for a iv-olutiou submitted to 
the jiopnlar vole, hut liotli tin; woi’d and the practice passed 
away with the revolution. It was revived, liowever, in 18,52, 
for the election of Prince Louis Najioleon as ]m'si(h;nt of tin* 
Ereucli lle])ulilic, and his suhsc([ueut assumption of inijieriiil 
power, and oilier measures, were, sanctioned hy it. Ih-yund 
Eraiiee it was called into retpiisition on occasion of the transfer 
of Nice and Savoy to France ; and in Swit/.erlaiid tlie pujadar 
voli; oil great I'.onstitutioiial ijuestions, tliougli deiioniinale 1 a 
rotation, is e.s.sentiallv a iih'liiscite. 

PLEOCllROISM' OR POLVCIIROISM. Liider DieuRo- 
r.s.M, E. C. S. col. 75.5, it was explained that eerlain crystals 
exhibit two colours wiieii turned in dilfiM-ent directioiuj. It has 
also been found in toj»az and .some others, that three W'cll 
marked tints may be seen along three rectangular axe.s. Other 
lints can aDo he observed if the crystal he cut in a jiarticuhir 
form, so that to include the wdiole jilienomenii liaidinger has 
proposed tlie more general term at the head of this article. 
PLEURO-PNEUMONIA, from ir^«vpcl,the side, and itvtipovn 
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pnmmonia, a iiam« which imi)Ucs tliat tlie difidase clillerH from 
onli7iary inflannnation of the lungs and their investing mem¬ 
brane, The lungs arc composed,/irs/, of the air-passages ; Kecond, 
of the vascular suljstance of the organ, vi/.,the parencliyma ; and 
third, of the investing serous membrane, viz., the pleura ; hence 
the disease is a contagious inflaniinaiory attack of ihe second 
and third. It commences with a short husky cough, cohl moist 
skin, and like symptoms, which cannot he mistaken hy farmers 
who have had any ex])erience of it in their herds. The causes of 
the disease, an<l its contagious characte,r, arc, liowever, far fn*m 
settled questions, although jaj.sf-Wfn’h’Di a])})earaiices are so ]>lain 
as to leave no mistake as to r('sults. Gheinistry an<l the micro¬ 
scope have as vet thrown very little light on the subject, and cx- 
penmcnts macic at the Royal Veterinary (’oIlc*ge, London, to test 
the spread of the disease are conllicting when coniparetl with 
the rapid spread of the disease, in its Jiutunil course. Thus 
a steer was exposed to the va])oiir of diseased lungs witliout con¬ 
tagion. A sponge from the n(jstril.s of a diseased animal rvas 
placed in the nostrils of a S(jund one without jn-oducing conta¬ 
gion. In short, the nature of Ihe pf)ison is not knowm, mn* how 
it is generated or conv (*3 ed, wlndlier rvafted in tlie atmosjiheje 
as Asiatic cholera, or cojjveved by other means. 

PLOUGH [E. a vol. vi.'e.d. ^7.0 ; E. (!. S. col. 55], JhtM- 
Jurrow Plough, It is only risenlly that double or muJiijde 
fiiTTow-plonghs have come into general use, in this country, 
though they have been mneh u,>ed in ])arts of the world where 
labour is scarce. Gaptain AValter 
lilythe, one of Cromweirs otlieers, 
is the inventor of the iinplemeut : 
he gives an illustrated descri]>tion 
of his })lough in one of his works 
on Agriculture, very nearly in tlie- 
language of modern e,v])eriene.e. 

Ellis, Marshall, Young, ami other 
writers of the following century, 
mention its merits. A11he eom- 
mencement of tlie ]tr(‘senl century 
Lord Somerville took ny)1he im¬ 
portance ol' doub](« ploughs umler 
jiatciit, and wrote a book ehie/ly 
on the flubjee.t, and it is jemark- 
able how closely his ex]>eriinents 
accord with those now'being Jiuah; 
as to the economy of lioi ses and 
men, i.e., three Jiorses do thi* 

■work of four, (,S.'c. Ever since that tijiie large nnmln'i’s of double 
ploughs bav(' been made hy the llansome.s, Ijtswich, and hy 
several other tirius - the chit'f demand being from Ibreigii places 
where circumstances favoured tlnnr use. In the United Slates of 
America, as lunll.iph* furrow ]ilougbs arc there 

termed, met Avith the general a])]n(tAal of faniieis. 

During 18()7 Mr. Thomas Pirie, Kiii- 
mundy,N.R., introduced a douhle-furrow 
plougii of an American type. Take' the 
gang ]>lough8 of the Lbiiled Stab's, it 
has no handles—being guided by a long 
steei'age lever and AvJiecl in fi'ont Avliieli 
has an angular rim and ul)li(|uc a.\is so 
os to enable it to run in the angle of 
the furrow. It is supported hy a similar 
wheel in the angle of the furrow behind, 
and hy a vertical land wheel about the 
middle of the implement. This latter 
is lowered hy a lever at the land’s end, 
and the front wheel is steered in turning 
in. Besides cutting up the, surface the 

performance of the three Avheels on the Ijoadlands i.s awkward 
and objectionable, as they gmatly increase tlie wear and te.ar 
of the implement. At the Bath and AVest of England Meet¬ 
ing at Taunton, 1870, and at the Oxfonl Meeting of the Royal 
Agricultural Society of England, the Messrs, Ransoines ex¬ 
hibited double plough with a yieculiar central tw'o-wdieeled 
carriage which obviates the numerous objections raised against 
the Pirie plough, and those constructeil on the same prin¬ 
ciple. The annexed engraving, fig. 1, is a furroAv side view 
of this jilough with latest improvements. It has an obliipte 
axis friction wheel behind wnich runs in the angle of the 
furrow, so as to dispense with side and sole Blades, thereby 


reducing friction and draught. The breasts, shares, and coul¬ 
ters, being similar to those of their single-furrow ploughs, arc 
loo w'ell Icnown to require description. The lifting and turn¬ 
ing carriage is as simple in mechanism as it is effective in its 
performance. It consists of an additional wheel whi(;h rotates 
indejieiidently on a common axle with the land wheel. By 
means of a lever on the left hand side of the handles, and link- 
, connexion with the lever to which this common axis is fixed, 
I the tw'o Avheels are so deini'ssed on reaching the, land’s end that 
i the team hauls the implement on to them with the shares about 
threi^ inches above the ground. Being nearly balanced the 
' ])l(mg]iman willi the greatest ease is able both to control his 
j b*ani, and turn in his imydemeiit right or left, as tin', case may be, 
i with the greab'St accuracy, as the one wheel turns backward and 
i the other forward when turning in narrow as at the outcasting, 

. or runs faster than the other when turning wide. The principle 
is tluit of turning a cart or other vehicle on tw'o W'heels. When 
fairly turned in the levtu- is ]»laced in its former position w'hen 
the inudemc'iit drops into w'ork. The w'idth of the furrow 
slice <-an he adju-sted from seven up to tw'elve inches ; and the 
. deyitli from four to nine iuche.s. I'Jie relative depths of the tw'o 
* ploughs can also he adjusted, so that the crow'iis and outcastiug.s 
I can be done as well Avitb it as with a single plough, and wdtli 
' greater exjx'ditioii. At the numerous trials Avliich took place 
I toward.s the clo.se of 1870, tliis plough took the lead a.s the best 
I general jnirjuwe double plough, and since then large numbers 
1 liavi* bei'u made for borne ami Ibreign n.se. 

I More, recentl.y the Messrs. Ransomes have brought out a new 
1 light double ydough remarkable for the- simplicjty of its cun- 



'lti>sc 1 liSiblt; J’lmiKli. ^ 


I strnclion and design. Eig. 2 is a furrow-side view of this jdougli 
showing the brea.sts, share, and coultei-, of the leading yilongli, 
ami the concave side of the hemisjdierical land w'heel, also the 
Iw'o furrow wdioels. Eig. 3 is a dilfereiit view of tlu'. sanu' 
plough, showing the simph- framing, the mode of adjusting tlu' 
i tueadlh and depth of the. furrow-slice, the friction wdu'el behind 



i'ig *2.—Ilrtii.s<iim.-.s’ Light Jlnuhlo Plough. 


as a substitute for .side and sole 8lade.s. The mode of taking 
out the implement and turning it in at the laud’s end by mean^ 
of a bow-skill and bemisiihcrical land wheel is a novelty that 
merits notice, as its convex surface meets the requirements oi 
turning in either Avide or narrow, light or left. In turning a 
heavy stone, &c., on rollers or cylinders, a number are required, 
each being hiid down oblique from the path of those behind. A 
frustrum of u cone only suits one curve. But the hemisphere 
adapts itself to all the cui’ves at issue. 

Tne implonient, fig. 4, is a combination of several patent-'^- 
It was brought out last year by the Messrs. J. and F. Howard, 
Bedford. The engraving is a land-side view showing the small lid 
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and turning wheel on the land side near the middle of the fram¬ 
ing. The princinle of lifting in the centre of the length is that 
of the two-wheeled lift and turning 
carriMe of fig. 1, Tlie single wheel 
lift of fig. 4, from being more on 
one side, is not so good as the two- 
whecled lift of fig. 1 ; the former also 
wants stability, and otherwise is in¬ 
ferior to the latter in turning in at 
the headlands. The lift wdieel is 
actuated by one lever and the front 
wheels are steered by another. The 
engraving explains tlic other narts. 

Much has been said of the ad¬ 
vantages of double jdonghs as coiii- 
j)ared with single ones. It would 
be inconsistent with the nature 

of this work to enter into details; suffice it to say that a 
ploughman con hold a double plough with greater ease than 


less trodden with the horses’ feet, and glazed with the imple¬ 
ment. 



Fijf. 3. —llaUHoiiics' JJoublc rioiicli. 

T)nuhle Phnijh and Huhaoikr cohddm d.-^'liy removing the front 
body of a double furrow plough and i)Uttiiig on a subsoiler, tlie 



Fig. G.—.UaPBomes' Double Plough and 8ub»oilor. 


a single one, and that three horses will do the work of four in implement is converted into a single plough and subsoiler. 
two single ploughs, and make better work. The bottom is The annexed engraving, fig. 5, represent the Messis, Bansomes’ 
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double jdou^di aiid subsuiler coiuliiiu <l. It iw 1, converted j lews de"i-ee in India and the United States of America. They 
into a sinj^lc jdim^di and siibsoilcr by renioviii}^ the front body ; also gained a footing in Switzerland, France, Italy, and other 
and ])utting on iJici Hnl).s(n‘Ier witli its Icv(*rage and chain. ' pails of the; continent of Kurojie ; and formed a few scattered 
Fig. 5 siiowH the subsoilcr in work loo.soniug the subsoil beliind congregations in Canada, New Zealand, and other colonies. On 
tlie fiiijovv liorse. Tlio 
jilougli body I'ollows, 
turning the furrow 
slice over tin* newly 
loosened subscdl. 'J'Ik* 
subsoil ajid stajde are 
thus hd't in the best 
possible state for drain- 
iig(i and at*rati(.>n, all 
traniplingof the horses’ 
i'eet being avoich'd. 

11 was otherwise under 
the old practice when a 
subsoil plough hauled 
by one team followerl 
a single, nlongli hau](‘d 
by anotlie.r team, as 

the lurroW horse of T. — SkcltnirsTurnwrcstriouuli. 

the latter trani])Ie<l tlii‘ 

loosened subsoil. 'I'lie iiiiprovemeiil elleoti'd by fig. is ini- the c(»ntinent they acquired the name of Darbyites, from the 
nieiise. Fig. (> shows the mode of lifting the siibsoiler out of J{e\..lohn Darby, originally a barrister, and afterwards an i\ li¬ 
the ground at tlu' land’s eiul hy means of a lever at tlu* right- glicun clergyman, who, on account of the opposition which he eii- 
haud siile of the liandle^ and connecting link with tlu* lop of i-ountered in the advocacy of his peculiar opinions, withdrew to 



the suhsoiler which hinges nmlcr tlu* heani. 
The claw on the niidc-iside of the siihsoih*r 
i- for laying hold of the ground on enter¬ 
ing, so as to prevent skidding, and when 
once entered the ]irinci|ial strain fallsn]>on 
the ciiiiin in front. Ilolh the (*iigvaviiigs 
shown single, lift wheel on the hand side, 
blit a two-wheel Jift and turning carriage, 
as shown, tig. 1, is preferreil. 

Tiiniinrst J^hnnih. — I’hnighs of this ola'-s 
havi! each a right and left breast for iiiriiing 
the, fuiTovv-sliees all one way, ]UiriKiseIy to 
obviate ridges and open furrows, i.r., tlu: 
])loughinan begins at one side of the lichl 
and tinishes at the ojipositc side. I'ig. 7 
i'e])re»en1s a Inrnwiest plough, iiunie b^ 
Messrs, llaiisomcs, Sims ainl Ib-.id, accord¬ 
ing to Skelton’s iialeni-. It o)»tained the 
silver nu'dal of the Royal Agricultural 
Society of Kiigland at tlu* la-icester fleet¬ 
ing in .Inly, istlN, and is a simple, light, and 
most eIJicient implement. The engraving 
.diows the jight'hand breast and share set 
for work, and the left-hand breast raised 
and carrii'd clear on the land side*, d’he 
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implement is managed at the lu-adland like an ordinary plough, 
and tlu: change li-oin I'ight to left, is elfectetl during the tinning, 
by the ])loiigjiman turning an axial lever cAteiiding fi-om the 
handles to the. body, d’lie coulter is moved ilglit and left hy a 
separate lever, so a,,--to ensiiri* its being set rigid for uovk, A 
series of ]d()iighs is made on the same ]irim:ij»Je, some I'ur heavy 
iand,othe]s foi' light land ; and some with long Kentish hreu-t-.. 

’J'he eJigraving, lig. shows ;i tiii-nw re.st plough nuidi* b\ the 
.Messrs, . 1 , and F. IJowanl, of Redford. Jt carries a right-liand 
bod\ and coulter on one side of the beam ; and a b’ft-hand body 
and coulter on the ojqmsite side of the heum as shown in tlie cut, 
the right-hand body Iteing si-t fur work. The Ix-am turns in the 
caij'iage in front, and wlieii right for work loi'k.s by means of a 
catch and lever extending to the hack end of tlu* imjilement. At 
the headland the ploughman unlocks the heam, xvlien the horses 
in iuniing round pull it over upside down by means of the. bent 
ol the bridle, or hake to which the, drauglit cliain is 

PLUMBAdO CRUCUBLES (Chvcible, F. {.'. S. col. (•.7.')|. 

PLUSH, a kind of velvet, but xvith a longer pile, and not so 
uniformly shorn. It has nsually a silk ]iile on a cotton back, 
'riie u.se of black ])ln.sh for eoverijig men’s lials is very genend. 

PI.VMOUTll BRETHREN, or BRETHREN, are a body of 
religionists who owe their Kjtecilic or local designation to the cir- 
caiimstance that they lirsl emerged into observation at Plymouth, 
about the year 1830 ; and who gradually attracted to tlieir tenets 
a considerable number ol'peisoiis of zeal, earnestne.ss, and .social 
liusition in England, Ireland, Scotland, and Wales, and in a 


Swil/,erl:nul ill 1838 , aiul became in that cumiitry the a]M)stle ol' 
tile I 5 rc(hven. <)ther j>iincipal leaders, ivpresenting distinctiic 
.shades of o])inion within thcnisch’es, w’ere Mi‘. Newton and fh’. 
.M idler, the well-knowm ])hilanthro]»ist of BrisLul. ’Phe persons 
to whom till' ajipellatioii of Bie.thren is applied, receive it only as 
deM'ri]itive of their indix idnal .state as ('hrisLians, and not a.s a 
iiaiiu*. hy which they might he known collectively as a sepiiratc 
i-eligioiis xv <7 ; and it is not from any common doctrinal peca- 
liarily or delhiite ecclesiastical organisation that they have tin- 
appeaiaiice of a distinct community, for they put forward no 
standarils of laith, and ]inl)Iish no forms of w’orship or rliscijiliiic. 
'riieir jieculiarities are, therefore, rather to be inferjed from tlu ir 
antijiatliies- from the critieal objeetions which they bring for- 
W'artl in their numerous tracts and pamphlets against the consli- 
tion ami Olmrch government of other Christian bodies, which 
they regard as either corrupt in prac.tice, or as too partial and 
exclusive in tludr administration. The, sectarianism of tlic 


Brethren is tlius tlie repudiation of sectariaiii.sm ; and tlicir 
jn-ofession is to jwactise (.'hristianity as that religion was inciil- 
eated by (Mirist and His Ajiostles in tlie New' Testament, on the 
IrfJir oi' which Book 1]if?y rest tlie defences of their distinctive 
doctrines—their fundamental one lieing the “desire to stand 
together in lieart and in action upon God’s ground for the union 
of His jieojde ; and, consequently, in separation from all tliat, 
their consciences, takes away this ground.” They are (qipoM'd 
at once to the cAnuprehensiveness, which they consider the hiti- 
tudiniuianism of national or established Churches, and to the 
extreme strictness of the dissenting bodies, who make the l^ro- 
noimciug of “the Shiblioleth of a party” a condition of 
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into tlieir several commuiiionf!. The simplicity of the habits and 
dress of the Brethren once {"five thc'in a certain superficial re¬ 
semblance to the Quakers, from whom tboy <liffer so far as to 
recognise Baptism and the Tiord’s Supper ns jjermaiient institu¬ 
tions ; whilst they difFer from other Ohriatian communities in 
rejecting ordination as a necessary preliminary to tin* .adminis- 
Iration of the latter I'acramenl. All the Lords people, in their 
estimation, are j)riesls—“ the Christian people are the cl(*rgy ; ” 
and the errors of existing ecclesiastical corporations are traced to 
the fact that they do not sufiicienily magnify the work and iii- 
lluence of the Holy S])irit, whose all-sutHcieiicy, ])rt‘vseiu*e, and 
sovereignty as a Cuide and Instructor thiy looghuTally neglect. 
“The monarchy (*f the Church,” if the ])hiase may lx* per¬ 
mitted, “is the monarchy of the Holy Chost,” Again, “itisiiot 
the pleasure of a preacluir, nor of a synod of preacliers, nf)r of a 
congregation, nor of a sect, nor of the (Jhurch its(‘lf, much less of 
iiijy Avorldly power, which ordains a minister, Jt is the Spirit of 
(htd, dividing to evei’V man sevorally ii^ He will,” The. mani¬ 
festation ofsuiLablegiftsimdgiMe.es i.s ii snllicient (juablicjition, 
and the only necessary authority, for the exercist* of ministerial 
I'unctions, and jiarticuliirly of preaching ; and in the puhlie ser- 
vic('s of the Brethren, which ar«^ simple in tlu'ir ord{>r, freijnent 
]t!iuso.s are made in e.xpectiition of the motions or ])rompting.s of • 
the Holy Spirit. In all points which are re.cdconed esseiiti.-d, the 1 
doctrines of the Brethren agree with those of thetdinrchof Eng¬ 
land, and other Churches of the Reformiil ion. Tlu-y generally 
iuilicipale a millennium, with the ]>ersoii!il reign of (fin’i.st on 
tniili ; hut this view is not ])eculiar to them, any more th:ui the 
])ractic(‘ of adult baptism, whicli they gi'iie.ridly hivoiir, nor is it 
])ressed into a condition of membership. 

The ‘ Baptist Almanac’ for the year 18T3 gives a listed'Ihiil.y- 
nue “places of meeting <d' th('. I’lymontli Brethren ” in London 
and the. mMglil)ourh<»od, in which area are included Ihirkiiig, 
Crovdon, Creeiiwicli, Mitcham, and WiiuhhMloii. 

PNEUMATIC DESPATCH. Tu.unsmis«ion, 

K C. S.] 

I’NKUMATFt^ TRANSMTSSION. Somi after the intro- 
(luelion of the 1 ‘lec.tric teiegra])lj, it was found iiect'.s.sary in large 
towns to establish braiicli telegraph .'-lations, in order to fa<Mlitate 
tlie collection of messa;^es to be sent to, ami distribution of mes- 
ofiges received from, the eeiilral station. Communication between 
I lic branch and ciuitral slatimis was originally kejit u]) by messen- 
;;ers OT by tch'grapli wires, but neither ol’ these inean.s was found 
■atisfacLory, the former being too slow and the latter involving 
additional cliances of the mntilalioii of the messages and causing 
di lay when a great number of mi'ssages accumulated. The Elec¬ 
tric, and International Telegraph Company iirst introduced a 
jnieuniatic system to overcome these dillicultie.s. Iron iuhes 
were laid from the central to tlu' branch stations, jind the mes- 
ages enclosed in a suitable carrier were driven throngli the tubes 
by a current of air. In the original system the. messages were 
forced in one direction by eoni])res.sed air, and in the 4ttiier by 
air under atmo.sjdicric jiressure flowing in towards an e.vluin.sted [ 
receiver at ilu; othei' end. This system was introduced by Mr, | 
liatinier Clark and .Mr. V.arley, and is still in use. The objection 
to it is that each carrier must complete its jouniey, in <uie direc¬ 
tion, hefore, another can be introduced to be sent in the opposite 
direction, and each jjair of stations must be. c.o]inected by a .sepa¬ 
rate tube. 

Tu 1H(33, Mr. Siemens carried out a modilied system in Berlin, 
whicli has more, recently been applied in London. In this system 
a continuous current of air circulates throngli a tuhe which start¬ 
ing from one. station makes a circuit of any immher of other 
slat.ioiiH, and returns to the station from Avliich it started. At 
each of the stations there is a j-emai kably ingenious ajiparatiis, 
by means of xvhich earners, containing messages, can he. intro¬ 
duced into, or w'ithdraw'U from, the circuit. '^I’he c.nrrent being 
contimions, and the messages all travelling round the circuit in 
Ihe same direction, a numherof carriers can be put in circulation 
at once. The work which the system is cajiable of doing is thins 
increased. 

In the system connecting the Central Telegra])h Blation, the 
Heneral Post-Office, and the Charing-Cross Office in London, the. 
tiihes are of wrought-iron, three inches in diameter, and laid 
twelve inches below the pavement. An engine ])hiced in the 
basement of the central station forces, by means of a double¬ 
acting air-pimi]), compressed air into a reservoir, and sininlta- 
Jieously exhausts air from another reservoir. One reservoir is 
I'oiinected with one end of tlie pipes, the other reservoir with the 
"ther end. Thus a constant current of air is maintained. The 
matnimcnt for introducing the, messages or taking them out ot 
ARTS AND SCI. DIV.—bUl*. 


circulation is too c.oniplicatiKl to he fully explained witliout 
drawings, but the pri]ici])h; is easy to imdei-stand. At the station 
a rocking frame carries a short length of the pi}>e, and also a hox 
closed at one end lunl having a glass lid. Either the hox or the 
tube can be ])laced, by a movement of the rocker, in the line, of 
the pijie. When the tuhe is in line it forms a simi>le continua¬ 
tion of the line of pipes. When the hox is in line the direct 
]»a.ssage through tlie tubes is interrupted and a cuiTciit of air cir¬ 
culates round a subsidiary tube, ]>laced in communication with tin; 
others by the movement of the rotker. Sup])ose a message is to 
be sent: ihe rocker is moved so as to e\])nse the shivvl. length of 
o[)cn pipe, the carrier is placed in it, and by fi movement of the 
rocker the lube is pl.-iced in line with tin* eiirnit, and tin* current 
of air carries forward the carrier. If a ines.sage is i.o be received, 
the box closed at one end is jdaced in line with the circuit, and 
ihe momentum of the carrier thv<jws it into the bos, while the. 
air passes round the subsidiary pine. Wlien in I lie box it is at 
<mce perceiveil by the attendant; the, hox is withdrawn from the 
circuit hy a movement of the rocker, and the carrier is removed 
from the hox by u sliding rod. The carrit'T.s are made of gutta 
]ieivhu, ]>a]iier m:iehe, or tin, covered wilh felt, drugget or lealhev. 
Notice of the sending of a carrier to any given station is given 
by electric telegraph, so that the attendant may ])lac.e the re¬ 
ceiving iii.striiuu ut in the j)ro])er position to iutere(*pt il. With 
a mean pressure of 7 lbs. in the c()iu])ressi(ai reservoir and a 
vacuum <tf eleven inches of meveury in the other rescwvoiv, the 
time occnjiied by the carriers in traversing the tube Avas found 
to be : 

min. fji'i's. 

Te,legr:i]»li Street to (Feneval Posi-Ollice, ^5*2 yards, 1 54 

(leiieral Post Ollice to Teiiqde Bar 12(>(; „ 2 2S 

Temple Bar to (ieneral Post-Otlice 12(H) ,, 2 B> 

(leneral Post-Otlice. to Telegraph Street, 852. „ 1 B> 

These ox])e.riiuents show that tlie speed of the carrier is greab'r 
as it ai>iu’oaches the vacuum end of tlu'- tube. 

The necessity of using steam engines with aii* ])iiinps being a 
hindraiir<'to the introduction oj“ the .system J\lr. Siiuiiens has 
invented a mueh .sim]»ler, cln.’ajx'r, and etjually etiieieni means of 
exh.'tnsiing ihe air, Tliis a]>|)aiaUis is really a forjii of jet pnniji 
|,li’,T I’l'Mi', E. (J. S, eol, 1398| in whieh a si.eam jet is a]»plied so 
.M.s to directly exhaust the air without ijilermediale mechaniisui. 
3'he principle of ;ietion is identical wilh that i)!' the steam blast, 
by which the coinbiistioji is maintained in locoumtives. But. (he 
arrangement is so imi)roved that the elliciency of tlu- steam jet 
a])i)ears to be about eipiid to that of a good i-xliansting engine. 
'iW first cost of a steam jet e-xbaiister only amounts to one- 
twentieth of that, of an imgiiu! and i)um])s. 

Mr. Siemens described lii.s system to the Institute of f^ivil 
Knginec-rs in 1871, and the details here givc-n are derii^ed from 
bis pa]>er. 

Between the Einston Station and the (h-neral Post-Ollic.e a 
pneuiuatic. despatch tube lias been establi.^hed, capabh- of Irans- 
mitting large j)areels. The tube is four feel high and four and 
a-half feet wide, of a D-shaped section. In this ease the movi>- 
meiit of the air is elfectcd by an immeiis(' fan, Iwenty-two l\-et 
in <liamet.er, making !.')() revolutions ])er miuuti'and i)ro)liicing 
a pre.-isure or vacuum in the tube, equivalent to ten inches of 
Avater ])re.M.siire. The average si)eed of a waggon i.s fifteen miles 
])er hour. 

From experiments made at Berlin hy Mi-. Siemens, he. has 
deduced some approximate riile.s for the velocity of the air in 
the jnpes of a imeimiatie sy.steni. Let ( be the length and 
<1 the internal di-mnder of tlie ]>ipe in feet, h the. pres.sure of 
the air entering the tube, and /<j the pressure of the air leaving 
it in lbs. ])eT S)(Uiirc inch, so that h —h^ is the, elVeclive pressure. 
Then 

Mean velocity of air in pipes = r = --- J; ' - 


Final A^eloeity ss = a /sj "J' 

Initial A^elocity == = a \/'I 

Mean velocity *= v = a - j' 


The experiments shoAved these, fomiuhe to be only ap]H‘oximately 
right. The constant a in the above I'onnultc Avas found tu have 
the value 10,950 for smooth lead pipes and 14,192 for wrought- 
iron pipes. 

In such tubes the resistance of the earners may be assumed to 
be very small, but, on tbe ntber hand, the density of the air 
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Passing througii the tube varies so consideraWy that it ought 
not to he neglected in estimating the velocity of flow, and this 
.sei ins to he tlie case in Mr. Siemens’ forniul®. Supposing a 
8 teiv<iy f’urreiit of air to he flowing through the system, then at 
any point of the circuit the weight of air passing in a unit of 
tinuf is constant. Also, the work done hy the pressure and ex- 
jKinsion of the air must he eipial to the work expended in over¬ 
coming the resistances in the tube and that stored in the moving 
air leaving the tube. Py the ni<l of these two principles the 
thc(jretical diflicullies of tlie problem are overcome. Put there 
is still some ditHculty in eomplete.ly solvirjg the problem in con- 
K(Mpu‘nce of OUT imperfect ac(piaintance with the friction of air, 
and in consc(juence of want of data as to whether the air re¬ 
ceives or parts with lieat during its expansion. If air expanded 
without loss or gaiu of heat from Ji pressui'e 7 /, at the entrance 
f»f tlie pipes to a pressure at tlu' other end, it would cool 
greatly. The law of (ixpansion under tliosi* circnmstan(H*s is 
known. Put a reason can he given wdiy in these tithes the cool¬ 
ing could not he so gieat as il‘ the air received no he.at during 
ils expansion. Most of the woik expended in driving the air is 
ex](ended in overcoming frictiini. That friction protluces heat, 
and ](art of the heat so jiroiluccd is ju’ohably given hack to the 
air flowing in the tube, and tends to maintain a constant tem- 
])eratnr('. Tf w(! su])]iose that the temperature of the air in the 
tubes does not much eliange,then theAmlumc of the air will vary 
nefirly inversely as the ])ressurc; and, assuming that law, it is 
](ossil)le to find a formula for the flow of air in the pijies. 

Neglecting the friction of the air in the ]«peH, the. funda¬ 
mental formula for the flow of a fluid of varying density is 

/h Qi + Q = P. Q. + W . 

"Where Pa hiilial and tlnal pressures, and Q, Qj the 

initial and liiial volumes of the ([uautity of air sujiplietl ])er 
second ; Cy is the (inal velocity of tlie air, and "VV the weight of 
air used [(er second. This is merely the. expression for this case 
of the principle of work slated uhove. Now in the pipes of a 
system of jmeumatic transmission, the velocity of the air leaving 

llie. pijies is not so great that the term W is important. On 

the other hand, the frictional resistances are very great. Lid 
K — the Avork exjiended in overcoming I'ricUon in the ])ipe.<, 
tlicn 

Ah 

/ V 'I Q - j'. e, - ih <>', + F. 

•'Qi 


But if the air expands withoni. change of ieinpeiutiire, 
21 Q = cons tan t, 


pj Qi Mj -J)' -- 1''* 

Now, to ohUin an .‘qiproximale value for F, let v he the. m(*.aii 
velocity of the air iii the ])i])e., the initial and final velocities not 
la ing very Avidely dillerent. Then it is knoAvn that the friction 
Avill he nearly 

^ 21/ • D* 

Wlmre C— coefllcienl of friction, L= length and D= iutenial 
diameter of 

Uenci* Ave get finally, jmtting S Q, = W, so that 5 is the Aveight 
of a euhie. foot of air at pressure i\. 

Mean velocity in pipe 

=”=y/lO'.'w 

PODAOltA. [Clour, R. (f. vol. iv. col. 450.1 

PODIUM (wrfSioi/, podvani., a step), in classic architecture, a 
continuous base or piidestal forming the suhstmeture for a range 
of columns in a temple ; in an amphitheatre the massive Avail 
surrounding the arena, on which the seats for the emperor and 
other distinguished personages were idaccd. [Amphitiieatke, 
E. C. vol. i. col. 204 and 207.1 

POIONARD, or PONIAFID, a .short dagger much Avoni 
during the middle ages. The 2>Uijio of the Roman soldiers, a 
sliort tapm-iiig tAVo-edged AA^apon, was the pai-eut of the mediaeval 
dagger and poignard. Tlie latter difl'ered in being shorter and 
tapering more rapidly to the point than the dagger. Both AA'ero 
carried at the waist on the right side (the sAVord being sus¬ 


pended on the left), and Avere thus ready for grasping when at 
clo.se qiiartem. In onr older Avriters the Aveapon is called a 
poinard or poinado. |DA«{iER, E. 0. S. col. 686.] 

POKER, a game at (uu’ds very popular in America. 

Poker is played Avith a pack of tifty-two caids, hy any nuniTier 
of persons, jirovided they arii not so numerous as to exhaust the 
pack. Five or six make the best game. The first deal is de- 
tenniued hy giving a card to each player ; the one wdio has the 
lowest card deals ; ace is lowest, then tAVO, three, up to the. 
king, AA'hich is highest. Some players make the ace highest in 
throAAniig for diial. The ileal passes in rotation to the phiver on 
the left of the lust dealer. The dealer has the pack cut by the 
jilayer to his right, and deals the cards one at a time to each 
player, proceeding from left to right, until each has five cards. 

The aliove rules apply to all a aiietips of poker. Draw poher. 
being the most usual game, Avill he descrihisl first. 

At draw jioker, before dealing, the dealer must deposit in the 
pool a .stake at lii.s <li.scretiou (called an outfi), a minimum being 
limt agreed on. C(mnt.er.s (called ckws) are commonly u.sed ; one 
chip should repre.scnt the value of the minimum ante. 

The cards being dealt, tlie dealer asks each player in turn, 
commenciug to his left, Avhetlie.r lie will play. The eldest hand 
or a(jf‘ (player to the dealer’s h'ft) looks at his hand and has the 
first mif. Each jilayer in turn has thi‘ choice of playing, or of 
throAA'iiig uAA'ay his hand (called f/raui/ oaf of ihotjamc) after looking 
at his cards. If he goes out of the game, he has nothing to jiay ; 
if lie de.clari'S to play, he must c/iip, i.r., put into the pool a 
stake preA'iously agreed on, geneiAilly double the amount of tlui 
dealer’.^ .slake. When it comes to the dealer’s say, he may play, 
in Avhich ea.se he makes good his ante hy adding an amount 
Avhich I'ai.ses it to tlie sum agreeil on, so as to make his stake 
eijiial lo that of the other jd.iyers, or lie may go out of the 
giuue, Avhen he foi feil.s his ante to the pool. 

(Aifds thrown up must nut he exjiosed, and cannot he ii.sed 
again that dmil. If all the players before, tlie dealer go out 
of the game, (which seldom hap\)ens), the dealer, he.ing Iasi, lo 
say, of course, ]>lays and takes the jiool. 

'i'lie d(*aler next asks each ])hiyei‘ who has not gone out of tin. 
game, in rotation, Avhe.lher he Avill (^favd (i.c., retain the hand 
dealt him) or drair. If he druAVS, he mii.st discard from his 
hand the niimher of cards lie diisires to exchange. The rejected 
cards are ]ilaced, face doAviiwards, in tJie middle of the table, 
and cannot be used again that deal. AVhen all Avho draw have 
di.scarded, the dealer gives to each ]ilaye.r in turn, from the ton 
of the pack, the niimlier of cards lie rerpiircs to fill his liaml. 
The hands can only he filled once in I'ach di.'al. 

The liamls being filled, each ])layer in rotation Avho has .stood 
or ilraAvn m.ay tliroAV aAvay Jiis hand (called pa.s',«</.njr) Avhen he 
forfeits his .'<take, or may hack his hand for any amount he, 
pleases (called chrpjiiinj), excejiL at limited iioker, Avhen a player 
cannot chi]» more than the .sum agreed on as the maximum. If 
it .so happens that all the players pas.s, tin*, hand is at an eml. 
The age takes the pool, and has to deal and to put in an ante, Avlnai 
the game reconimeiie,es hy seeing the ante or nut as before, fl’lie 
age is the only ]dayer avIio has the ])rivilege of passing and of 
coming in again, Avhich come.s to this, that he, decides at the oimI 
of the linst loiind, instead of at the beginning, whether he, Avill 
chi]) or ]):us.s. lie msually avails himself of this advantage hy 
.saying, “My age,” Avlien the next player in rotation has to jiass 
or chi]). If all tin* ])layer.s pass, the age eomes in again and 
take.s the pool. This seldom happen.s. More usually a player 
chijis, Avheii he. mu.st at uiiee. deposit in the pool the amount lie 
i.s AAdlliiig to hack him,self for. I’lie next player must either 
pass or SCO the previous chip (I’.r., deposit a like amount), or (fo 
hrftei' cover the previous chip and add more to it). Jf he 
secs the chip, all suhsefiuent jilayers must resign, see it, or go 
hotter. If a player [goes belter, all suhseipieut players in rota¬ 
tion must resign, or see the amount gone better, or see it and go 
better themselves. This e.ontiniies until no one is inclined to 
stake any more. If then the. last player who staked went better, 
and no one sees him, he takes the pool and the hand is at an end. 
The Thirds ai’e thrown up ; the jdayer Avho Avins does not show 
his hand, for this reason,—it frenuently happens that a player 
Avill l>et liigh on indift'erent cards, in order to shake the con- 
lidence of hi.s adversaiie.s, and induce them to abandon their 
hands. This is called hlujfimf. When a player bluffs, he is not 
hound to expose his taidic.s. 

If the last player Avho staked saAV the previous stake, and no 
player is inclined to go hotter, the players who also see the stake 
roniain in the game, and it becomes a call. At limited poker, as 
soon as the limit is reached, each player Avho remains in has the 



1717 


POKER. 


POLARS, RECIPROCAL. 


1718 


o])tion of seeinj,^ the limit. If it is seen by one or more players, 
it becomes a When tliere is a tyill, the hands arc exposed, 

the jdaycr who last went better, or if no one. Avent better then 
the havinjf to slum his iirst. The subsetpient players 
hav(* to show theirs in rotation, or they mav throw np without 
showin;,% w’hich implies that they forfeit. Of the hands that are 
exposed, the best poker hand takes the pool. 

The value of the hands isa.s follows ;—1. A straight fush (i.r., 
a 80 (iuenee of live cards of one suit). The ace may either begin 
01 ’ end a 8e([iieiice (e.g., ace, two, three, lour, live; or, ten, knavi*, 
mieen, king, ace), but it cannot occiqiy an interineiliate position. 
Thus, king, ace, two, three, four, is not a straight. If more than 
one player holds a straight llu.sh, the one, headed by llui highest 
ciiitl wins. 2. FoitrSy i.c., four card.s of the same denominution, 
as four aces, four sixes. The highest fours win. Aces arc alAvays 
the highest cards, and twos lowest, exce]it in the ease of straights, 
when aces may be lowest. 3. A full lunid, i.e., three of a kind 
and a pair, as three aces and two tAVos. If more than one jdayer 
holds a lull hand, tlie highest tlm.'es Avin. 4. A flush, i.r., live 
cards of the same suit, not in se(|uene(.'. Tf tliere is mon* than 
one flush, the om; headed by the highest card Avins. If the 
liighest canls tie, the next highest, au<l so on. 5. Thnes, i.r., 
three cairls of the same denomination and Iavo (ttlier «’ards not 
forming a pair. The highest threes Avin, (J. A straight, i.c., a 
secjueiice of live cards, but not all of the same. suit. The straight 
beaded by the highest card Aviiis. 7. pairs. Should two 
])layers each hold two jiairs, the. liand holding the. highest pair 
AvdiKS. If two playens hold two similar pairs, the one wlntse 
remaining card i.s the highest wins. 8. Ouv pair. If tA\a.» players 
hold u pair, the highest Avins ; if the tAvu are alike, the jdayer 
Avho holds the. highest card wins. fl. Highest card. When none 
of the aboA'^e hands ai'c held, the highest card wins. Should the. 
highest card la; the same iu mure tliaii one hand, the player of 
Ihose holding tie cards Avho has the next highe.st card Avins ; if 
these also tie, the next, and so on. 

In case of an absolute tie between the tAVO l)(‘Kt hands (an un¬ 
usual occurrene.e), the two divide the ])ool. 

Some ])layers alloAV chipiuiig t(j eommeuec as .soon «.s the 
election of going out of the game or of ]>la,ying is made, and 
before (IruAviiig. Rut tlie rule lii-st .stated is the l»e.st. 

Some ])liiyers also do not e.ojjsider straiglibs in the. game. This 
T)uint slioiild 1)0 agreed on befoi’e commencing to ]day. it is 
better to alJuw^ th<;in, as .straight reiuo\’'es fr(»m tlie game the. ob¬ 
jectionable feature of a kiioAvu iuviiicibUi liaiul, and therefore of 
bucking a certainly. It is imiuissilile, to tie, four a«es or IVmv 
kings and an ace, but it is iiossiiile forfovu’ .straight flushes of the 
same value lo be out in the same deal. 

Another variation iu the gaiiii’ (whie.b, lioAA’ever, is better 
omitted) is ulloAving the age to go blind, i.c., to raise the stake or 
double the ante by eliipiiing bel'ore the cards are. cut for deal. 
Tlie next player may double tlie blind by chijipiiig tAA'icc its 
amount, and the next may straddle tlie blind, doubling it again, 
and so on. Any player declining to see tlie blind imi.st go out 
of the game. Tlie player next to the la.st straddler has the 
first say. 

Straight, poker i.s a variation of poker, differing from draA\' 
)oker iu tlie folloAving |jarticuhirs -1. The Avinmu- of the pool 
las the next deal. 2. Each player antics before the cunls are 
cut for deal. 3, Any player may jiass and come in again, pro¬ 
vided no player iirecediiig him has chipped. 4. No player may 
discard or draw. h. When all the players jiass, or Avhen there is 
a misdeal, the age deals, and each player de 2 )osits luiother luite in 
the pool. This i.s called a double header. 

Laws of Poker. 1. If a cai’d is expo.scd by the dealer, the 
player to Avlmm it couie.s must accept it a.s though it hud not 
been expo.sed ; but if tlu;re is a faced card in the pack there 
mu.st be a fresh deal. 2. If the dealer give a iilayer more or 
les.s tliaii live cards, and the mistake is discovered hefore the 
player raises his hand, there must be a fre.sh deal. If the player 
raises his hand with the wrong nundier of cards in it (t ailed a 
foul hand), he must go out of the game. 3. Any player prcA'iiuia 
to raising Iris hand or chipping may demand to kiioAW 1 k)Av many 
cards the dealer drew. 4. H‘ the tlealer gives too many cards to 
a player who draws, the surplus cards must be restmed tti the 
pack, unless the jilaycr drawing has raised them, Avhen. he must 
go out of the game. If too few cards are given in drawing, the 
dealer must coinjdete the hand, if the demand for more is made 
before raising the cards ; otherwise the jdayer must go out of the 
game. 5, If the dealer expose.s a card while fllling a hand, the 
exposed card must be placed at the bottom of the stock, anil the 
hand tilled from the top. 6. A player playing with a foul hand 


must go out of the game. If only one jilayej’ is ]ilaying against 
the foul hand, he Aviiis ; if iiioic than uiie, the bei^t poker hand 
takes the jiool. 

TOLARS, RECIPROCAL. We. shall attemiR in this article 
to make the beautiful method of re.cijnocal polars intelligible to 
a reader acipiaiiited A\ith the elements of Analytical Oeoinetry, 
including the leading tlieoreins re.sjiectiiig the eiivelojies to jilaiii 
curve.s. 

Jkjiuitiou.^. The iiitersection.s of tAVO tangents to a conic 
section is called the i>ole of the line j(»i)iing the jioinls of 
eonlac.t, uiid the line johiiiig the points of contact of tAVU tangents 
is willed the [lolar of the point of intersection. 

A jjoint is said to coiTe.s 2 iond to a line Avith regard to a conic, 
when it is the pole of that line, and a line is said, to corre.sjioinl 
to a point, AA'hen it is the polar of that point. If a tangent be 
(IraAAm to u conic .section, its pole Avith regard to a. second lixed 
conic, Avill also lie on a third conic. Or, if a iioiut move on a 
conic .section, its ])ohir Avilli regard to a lixeil conic section, will 
loiu li a third conic. 
u-' 

Let -f- = be till! eipuition lo a conic, then il’ o, £ be any 

point moving on the conic 

Aa^ + 2\ia£ + Of" + 2Drt + 2E(t + 1=0, 
the equation to the iiolar ol‘ (a, Avill bi‘ -p = 1, and the 
iiAudojieof tills found by the ordinaiy rule.s Avill be. ; 

{C-K‘) -- 2(B-1)E) + (A _ B*) + 2(0B-BE).i;, 

+ 2 (AE - BD) + AC - IT = 0 . 

Hence Ave see that lictAveen a fixed conic, section and any curve A 
\ve can generate, another curve, B, as folloAvs : DraAV any tangent 
to A, then the jiDle of tliis tangent Avitli regard to Hu* conic 
Avill trace out a curve, B, Avhich is called the recijirocal ixdar 

If any point (p) be taken on ilic* jiolar of a jniint {</) Avitli re¬ 
gard to a conic, then the jiolar of (jt) glasses tlirougli ( 7 ). 

Let o, £, be the co-ordinates of ( 7 ), tlu'ii if -j- ss 1 is the 
eijiuiliou to the conic, -f = 1 is the equation to its polar; 

hence the jt<'hir «*f any jioint ,r g on tills = 1, Avhicli 

is satisfied hy £—a, y £. 

Alsu, if aiiolhev point (r) is taken on the polar of the.]toint ( 7 ), 
the. polar of (/•) also jiusses tlirongli ( 7 ). Or the inlersection of 
two lines is tlie 2 >ole of the line joining tlieii* juiles. 

The intersection of tAVO tungeiils to tiu; ciirvi* A Avili thereforo 
be tlie jHile of tlie line joining the two points on the curve B 
eorre.sjxmding lo tlie.se, tangents ; hence, if tliese tw'o tangent.s 
move iq» and coincide, tlieir intersection Avill ultimately lie on 
the curve A, thelw'o jioints on the curve B Avlllat the same tinie 
moA"e up and coincide, and tlu; line joining them Avill become a 
tangent to that e,nr\ e. 

Hence, if a tangent at {b) 011 the curve B, eorre.sjxmds to a 
])oint (a) on the curve A, tlie tangent at (a) on the. curve A Avill 
eorie.s 2 >ond to the point (b) on the curi e B. 

We Avill now show Jiow these, piinciides are, ap 2 )lied to the 
deduction of ge.onudrical theorems. 

We 2 »roved in tlie article on Analytic.al (Jeoiuetry that if a 
hexagon be inscribed in a c.onic si'.ct iun, the three iutei sectioiia of 
the oj)])o.site .sides lie in one straight line. 

The recqirocal jiolar of thi.s cuiiii*. section Avill lie another conic 
.section. 

To the six A'crticcs of the inscribed hexagon Avill con’e.sponcl 
six tangenl.s of the ri.’ciprocul. 

To tile sidc.s of the inscrilu'd hexagon will correspond the in- 
tenscctions of the tangents of the recijirocal. 

To the iioints of intersection of the (qiposite sides of tlie 
hexagon, will correspond the lines joining the ojqiosite inter¬ 
section of the tangents to the reciprocal. 

Therefore, the lines joining the jioint.s of iiileivsection of the 
opposite sides of the inscribed hexagon arc the. polais of the, 
intersections of the lines joining the ojqxjsitc intersectioiiB of 
the tangents of the reciprocal. 

But we have proved that the lini‘s joining the points of inter¬ 
section of the oppo.sitc sides of the" inscribed hexagon merge 
into one straight We. 

Tliercfoi-e the intersectioirs of the lines joining the opposite 
ntersections of the tangent.s of the reciinocal, coincide and be¬ 
come one point. Whence the foUowing theorem :— 

5 R 2 
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If a hfixaffOTi l)f circtiiascribed about a conic section, the liue.s j 
joining' the. opjMJsitc uncles intersect in a point. A celebrated pro- , 
position due to IjiiaiicUon. ^ i 

TJie reafler w'ho understands the elements of Analytical Geo- ; 
ruetry will Jiave no dilliciilty in pTovinf,' the following theorem : 

11’’two vei'tie<'s of a triangle move along llxed straight lines, ' 
while the skl(‘s ]>ass each through a fixed pcjint, the locus of the 
third vertex is a conic section. 

The reciprocal i)olar of this conic section will be another conic 
section. 

To the two fixed straight lines will correspond two Iked 
points. 

To the two movable vertices will coiTes])ond tw'o movable 
lines Ihrotigh these fixed points. 

yince the sides (tf tlie lirsL triangle pass through fixed points, 
the vertices of tin; Htu-cjiid must move on straight lines. 

But the remaining vertex (jf the first triangle moves on a conic 
section. 

Tbereforti the coiTesjionding side nf the second triangle touches 
the reci])rocal, and we luive the f'llldwiiig thi'oreni 

If two sides of 11 triangle pass tbn*e fixed points, and the three 
vertices move on fixed stjaight lines, lliu third side will touch a 
conie sectinii. 

In the article on AnalytjcaJj (ihOMETiiY, E. C. B., we give the 
Ibllnwing theoj'ciu ;— 

Given four jioiuts on a conic, ALFP, and two fixed lines 
throiigli anyone of them, J)G, l.)E, then the, enveloja* (d‘ the line 
C'K, joining the, jioints where these fixed lines again iiu-el the 
curve, will be a conic sectiiui. 

'J'he reeijn'oeal of the conic ADFB will, as befon*, be unolber 
conic, a (I f b. 

To the Tour points, ADPB, will correspond four tangents to 
the rei iprocul, « djh. 

'1\» tlie, fixed straight lim s, DC, DE, through the ]ioint D, will 
corj'i-spond, two iixed jioints, c, c, on tlie line d. 

'J’o the ]»uiiits C and E, situated on DC, J)E, correspond tw<» 
straiglit lines jiassing through c and c. 

But the j»i>inl,s (' ami E are jioints of the conic, Lhcrelore the 
striiiglit lines through c and c touch the reciprocal. 

JJeiice, to the straight line CIC, eoiTes])on<l.s the intermdion of 
the tangents to tlie reciprocal thinugh c luid c. 

JJeiice the, locus of the intersection of the tangents through c, 
and c w ill be the reci})rucal of llu' envelojie of CE, and tbevefore 
a conic section. We thus arrive at the following the.orem :— 
if a collie se.ciiou be inscribed in a (|ua(lvilateral, and tw’o 
ILximI ]»oiiits he taken in one of the sides of this ipiadrilateral, the 
locus of intersection of tiiiigeiits to tlie conic drawai llirough 
these lixed ]»oijits will be a conic section. 

If tw'o conics touch, their reciprocals will also touch ; for the 
first ]niir have a jioint coiiinioii, ami also the tangent {it that 
jioini coiiniioii, hence also the second ]tair will have a tangent 
coniiiion, and its ])oiiit of contact also coinnion. 

If a curve has a douhle ])oinl, it is evident that this ])oiiit is 
the pitle of a line which louclies the reciprocal in two i>oints 
answering to the two branches of the curve which jiass through 
that ])oiut; in other xvords, that the reciprocal wdll have a 
doiibh' tangent. So to a eiisj) corresponds a point of inllexion. 

iVe have slioivn in the. early pari of this article, how the 
recijtrocal of a curve of the second degree is to bo olitained ; the 
])robleni of finding the reciprocal of a curve of the third tlegrec 
IS lar more complicaleil, and has been solved in tw’o dilleri-nt 
ways by Dr. Salmon and Jh'oles.sor Cayley. As both these elimi¬ 
nations have a high degree, of intere.st, W'e shall say somethii. 
hboul each of them. 

In Dr. Salmon’s sidution, the fixed conic is taken to be a 
circle whose eijualion is written fur symmetry v/' + 2 "= 0 . 
Hence the eiiuatioii to the polar at any point of the curve is 
+ and tlie ]jroblem is solved by finding the euveloj)e 

of tins line, wlicn (, v, C satisfy the generai cipiation of th<*, thud 
degree. 

+ h’' + cC' + 3a'i"v + 31/e^ + 3cVi + 3e'rC + 

Now multiply this eijnationby r'', and substitute the value f;, 
obtained from the eipiation {a; + 77,7/ + (i=0. We thus arrive at a 
homogeneous eipiatiou in v, and the reciprocal will be the 
condition that this equation should Iiaw eqiuil roots, divided by 
the irrelevant factor 

Professor Cavley has arrived at the result hy the following 
process, of finding the locus of the points I'ecmrocal to the 
tangents of the given emwe or (‘ Cambridge and Dublin Matlie- 


mutical Journal/ vol. i.) of cliininaUng y, A, between the 
equations; 

U=0,f + H 0,^" + A«=0. 

AVhero .r, y, satisfy the equation 
3U = <u-* + + 3i(/z + 3jz"x -f- 3kxhj + 3l)jz- + 

+ 3//:i7/' 4- {'ivxyz = 0. 

From these equations w e have at once + C"—0, wdiicli 

gives us 

-f- 1J.V.C + Cr; — t> (1), ini -t' + C'u — 0 (",b f-'- 

-I i)yr. -t = 0(3). 

And the e([uations 

dU I V / i\ d U I I »({ 

+ ' (*1), 4- A77 = 0 -f- a; 

may be’i written, if L, M, N, R, S, T, are, each of them, the 
second dilVeivntial coetUcieuts of IT dividi-d l)y two. 

L.C -f ’I’// -j- -f A^ = 0 

Tx + M// -f Rr; + At; 0 

y.'- + R// + + A^ = 0. 

We also have |.r i t;//-; Cv-d 

And eliminating y,so far as they a]>pear ex[)licitly, also a 
between the last four equations, w'c obtain an equation ol' the 
form 

A/- + l\,f -}- Cr;^ -I- 2F//; + 2(1;:/ -f 211..1/ - 0 (7), 
wlien A, IT, &c., are rational and liomogeiicous fiinetions of v, C 
of Iho socoiul degTee. If W'o eliminate y'^ xij, x::, //;, A be¬ 

tween the equati(»ns (I), (2j, (d), (J), (o), (();, (7). wi- arrive at 
the equation of the required curve w'hich is fully w'oiked out in 
IfioiesHor Oayh-y’s ]>a[K‘r. 

The same jirim ijdes will a])ply in Analytical Geometry ol 
'J’liree Diinension.s. Bi*tweeii any surface of the second older 
ami a. given surface A, we ean generate aiiotJiej' surlaee 11 
.'IS follow.s. Take all the tangent jilanes to A, ami erect tan¬ 
gent cones to the given surfiice of tlie second order on tin' 
bu.ses which are formed by the ijitersecLions of tJiis siirfaci* 
with the tangent planes of .A. Then tlie viTtices of these cone. 
Avill lie on a surface called the recijirocal of A. To a series of 
points, lines, ami ]>lanes eonnected w'ith A, will correspoml a 
series of ]danes, lines, and jioiuts connected with B. For tin* 
dcvelo])inent of this theory, we refer to the invahiahle treati,''e, 
of Dr. Salmon, which have funii.died the greater ]»ai’t of llm 
materials for tin’s article. We remark, in conclnsion, llial. the 
theory ol recipiMcai ]M)lars must be leganled as one branch ol' 
the, x>rinciple of diialil y in geometry, which has also lieeu o?,- 
[ ]tlained by J)r. Salmon, who consiilms this princijile due to 
1 Porfe.ssor i’liicker. 

POLISH l)EZIli)l.'F is a jileasing variation of ordinal’,v 
oezupic. The cards are dealt, as at BezU 71'J: | E. G. S. col. 

I 2M41, and the scores are jirecisely the .‘-iaine. ’J’lie dilfereiice con- 
■ sists in the inode of declaring. At Folish be/ique cards are de- 
I dared Jifler tricks Lave been won with llieiii, and nevei’ from tlu' 

; hand. IVheua trick is Avon with a card that may be used in de- 
I daring, tlie caj-d or both cants, if both an- cards that may be so 
I used, are taken by the player winning the trick and placed face 
j iqiw'ards in front of himself, so that, at the end of the Jiand, all 
j cards wbidi enn be used in dudaring are on the table. Dedara' 

I lions are made as so<jn a,s a sullieieut number of cards ai’e Avon by 
either player to make any of the. nece.s.sai’}’^ comhinatioiis. For 
example :—A. Alins a queen of lu’arts Avith the ace. He score.s 
ten fur the ace, uiul takes hotli the queen and the ace and places 
them face upwards on the table in front of himself. Presently, 
A. Avins a trick cuiitaiuiiig a king of heoi'ts. He places that 
face npwiu-ds by the queen, and scores lAventy fur the man iagi’- 
As the hand proceeds he. Avins three more Idngs. On winning 
the i'uurtli king, he scores eighty for Jungs, and so on. Card.s 
that have been declared reiuaiii lace upwards on the fiible until 
the end of the liand, Avhether they can be u.sed in other com- 
biiialious or not. Cards that cuimot be used in dedariiig, ix., 
the sevens, eights, nines, .and tens (except the tens of trumps, 
Avhich may he used in declaring sequence), are turned face 
downwards on the table as soon us a trick containing any ol' 
them is Avon ; and they must not be looked at again during the. 
liand. 

The rule of ordinary hczifiue, that cards once declared cannot 
be decLired again in combinations of tlie same class, holds good 
at Polish bezique, Tims, a queen once married cannot be mar¬ 
ried again; or a king, Iiuving been declared in lour kings, cuimot 



1721 


POLO. 


POST OFFICE. 


1722 


be again cleclai’tid in another s(^t of four kings. But compound ] 
declarati(jiis, which are not allowed at common beziqiic, are per¬ 
mitted at the Polish game. Thus, a jdaycr having on the 
table three kings, three (lueeiis (including u (lUeeii of trmups), 
and ace, knave, ten of trumps, and winning any queen with .1 
king of trump.s, Avould be entitled to score at once, and without 
winning anotner trick, all the combinations that can be nuule of 
those < ards, vi/.., royal marriage, four kings, ban* <pieens and 
sequence,—total 430. 

The turn-up is exchaiigi?d for the seven (jf trumps, w'hcn a 
trick is Avon with it. For instance, A. leads an ace of a jdaiii 
suit, B. Aviiis it with the seven of trumps, and e.vchauges the 
seven for tlie turn-up,—say, the ten. He adds tlie aee and the 
ten to the cards he has face ii])wards on tht; table and scores, 
ten for exchanging, leii lor the ace he Avins, and ten for tlie ten 
of trumps,—in all 30. 

During the play of the hand, a jilaver is not obliged to folloAV 
suit, tbough able, nor to Avin the liick. in the last eight tricks 
he must Ibllow suit. ; lu' must Avin the trick if lie can ; and if 
unable to follow suit, he must (if he has a truni]») Aviu the trick 
by trunqnng. 

Tlie declarations do nut ceasi' wlieiitlu' stoik is exhausted, but 
continue throughout the jilay of the Inunl, including the last 
eight tricks. It frequently happens that considerable scores are 
nuule in these last eight tricks, as the hands are generally full of 
truiiqis ami bc/ique cards. As all the high cards are face up¬ 
wards on the labile, tin*, ]dayers can calculate the contents of each 
other’s hands, espcicially if they remember boAv many small 
trumps are out, Avliat tens have been phiyt'd, and the iiuiuber of 
small curds of each suit tunied doAvn. 

POLO, a ball game played on borsoback. This pastime is of 
Eastern origin, and Avas imported into Ihiglaiid in tlie summer 
of 1H72 by some indian ollicers. It is mmdi jilayed in Tarlary, 
and may lie described as hockey on horseb.'ick. IVo goals, a--; 
for foot-liall, are ]ilaced abunt three liundred and lifly yard.'' 
ajiail, and the objec.t is to drive a ball, aliuut the size of a erickcl 
ball, tlirougli the goal liy Htrikiiig it Avilh long stic.ks having 
bent or crooked ends. Ponies aiA- ridden by the players, and a 
good deal depends on their swiftiie.ss and agility, but still more 
on the skill with Avhich tliey are managed. Four or live a side 
are the usual nuiiibers, and tlmsc scoring tie* greatest nuiiilier 
of goals Avin the game. 

POlA'TEtUlNK 1 St’TlOUL, Ju-ttlr J’ulijlt'cliiiiiiiic, the title 
of the gri'ut French college for Irainiug young men for the 
public service. It was I'oumh^d by a decree of tlie (’oiiveiilioii 
ol' Vi'iidemiaire An 111,, (September 2S, under the title 

of h'rok cvutrah' t(rs '/'rtiniii.r Init reorganized a year later, 

Avheii it rei-i'ived the name it lias ever since borne, l.’iider 
suec.e.ssiA'c dynasties it lias been several times more or less com¬ 
pletely renioiUdled ; but it has remained throughout mainly a 
iiiilitaiy school, and its teachers have uhvays been distiuguiahed 
as nuithemalieian.s and men of science. Its ]>reseiit coiisLitiitioii 
dates from a decree of November 1, LSo^ ; but some modilicatious 
have been made in the system of instrmdiim since the fall of 
the enqiire. Stiideiits are admitted to the iOeole Polytcchiiique 
belAveeu 1<J and 20 years of age, and as the ri*sult of a Comjieli- 
tive e.xaininatiou iii the French, (lernian, and Latin languages, 
niatliematics, iiiechanie.s, ])hysic.s, and draAving. The course of 
instrindion extends over two years, and is es]>ecially designed to 
]>repare the students for the artillery and engineer corps, the 
marine, the corps of staff ollicers (etat-majoi-), lire pouts el 
cliaussees (public Avorks), the liydrograpliic service, luid the 
administration of the tobacco iuctories. Contingent on the 
recpiirements of tlie siiveral departments, stiulcnts may, accord¬ 
ing to the place they occupy in the final examinations, select tire 
bruncli of the public service they Avisli to enter. The .siicce.ss of 
the school lias led to the estabiisliuieiit of similar institutions 
{jjoltfkcluiische schuleu) in many of the principal cities of Ger¬ 
many ; in our own country there is no school that exactly suji- 
plies its ])l!ice. 

POPULATION of 1871 [United Kingdom, Censsuk of, 

E. C. S.]. 

PORPIIYKINE, a base obtained by Hesse from a petmliar 
Australian bark. It crystallizes in colourles.s jirisms which melt 
at 82^. (Ileaae, Ann. Cliem, Pharm. Sujj. iv. 40.^ 

PORT BE VE [Municipal Corporations, E. C. yoI. v. col. 
830.1 

POSITIVE PHILOSOPHY [Comte, Auguste, E. C., Biog. 
Div., vol. ii. col. .344]. 

POST-OFFICE. The great extensions in the posttil system 
of the United Kingdom, since the publication of Post Office 


[E. C. vol. vi. col. 057), may be sIioaa'h by noticing sejiarately tlm 
various brandies iioav directi'd liy the Postmasler-Ueneral. 

J.f'ttir J*o.<f. —This, tlie foundation of the Avliole sy.stem, i.s 
iiiadi- the subject of improveiueiiU every year. There are (ac¬ 
cording to the lai't imblished Riqiort of tin* Postma-ster-Ceiieral) 
about 12 , 00(1 yiost-ottices in the Uidti'd Kingdom, of Avhich Sod 
are lu'jid oflices. Besides these there are 8000 letter-jiiliars and 
wall-box\‘s—vi'ceplades unconnected Avitb any slio]) or bouse, but 
opened at deliiiite hours in the day for tin* removal of sudi 
letters, &e., as may have lu-eii dejiosit.ed iii them by the ])ublic. 
The extent of the accommodation thus rendered is made eA'ident 
by the faet that the letler-reeeiA'ing boxes of various kinds, 4500 
in uumliec, just before, the introduction of the Penny Postage, 
had readied U,0(.M) in Jk( 52, and 20,000 in 1S72. I^he inetro- 
lolis alone ha.s 1500 receptaides. Tin; ileliverv of letters has 
leen much expedited by the establisbnunt of Chief District 
Olhees, to serve as minor eeutivs in large towns ; the system 
be.g.an in London, and lias heen exti nded to ollur toAvns'. Lv 
more (‘xtended contracts Avith tlie llailway (.loiupa.nies, the 
number of jawtal deliveries per day is eoiistantly increasing. 
London noAv sends 2 mails jii-r day to 331 towns, 3 to 84, 4 to 
78, 5 to 31, () to 4, 7 to -1, S to 1, and 1) to 1 ; the number of 
niMiiails from these 534 toAvns to Loudon is near about equal. 
The ingenions Mail bag Exdiaiigiiig Apyiaratiis is iioav in 
use at more Ilian !(»(» railway statioii.s. About :{,.3()(),()()() 
letters are now registered yearly (1 in about 30(1); the jiostal 
authorities, in 18(12, bi^gau to take steps for rendering llu* regis¬ 
tration of letlens with vabialile lamtents compulsory ; and This 
has gradually led In inereased safety in tin* coin'eyance and 
ilelivery of such letters. ’Die letters delivered in the United 
Kiiigibini in tlie tirst year of Penny Postage anciv 1 (18,708,OOO. 
'riie. .siib.scipieiit increasi' may l>e hlmwii thus :— 

Average of 5 years 18JI to 18J5 = 227,777,(Ki() 

„ „ 1851 to 1855 = 410,101!, (1(1(1 

„ M 180J to 1805 = OJ.S,I 17,000 

The u*ar 1871 . . . . = Jn7,l{l],000 

About 3,500,000 letters failtal oj' didivery, and eaiiie back to 
the HetnriKMl LeUm-Cilice, in 1871 ; nearly'8000 of these con 
taiiicd iiroperly, and 15,000 Jiad no address Avhatever. Mure 
than 11,000 articles, aiul 50,000 jiuslage stamps, were found 
loose in the letter boxe.s. Large numliers of the retio-iied letters 
AVere suc.cessl'ully delivered afterwanls, )iy the expenditure of 
muelitime and trouble on iJie jiart of the puslal aiitliurit ii‘s. 

lliiiJjK-inni I'ust On tin* 1,0 of Oetuber, 1870, half 

]»eiiiiy ])o.s1age Ava-' estnblislied fur card.'' Avitbuiit euver.s ur cm- 
velupes. At tirst (he stamped ea,rd was i.ssued at a halfpenny ; 
but aflcMAvards the. ]irice A\:e: rai.se.d tu CiUl. ]ier du/on. 'r’ln' 
miniber sold in 1871 AVas abunt 75,000,000.' 

A'ca-.s'pa.prr.s-,—The removal of the newsiiaiier duty and llie 
]iaper duty led to a great increase iu the cinmlatiui'i of neAVs- 
])ape.iv, by a lowering of (he ]irice of the older paju'rs, and tin- 
establisliment of nnmeruus others at one iieiniN. At, tirst this 
lessened the tvansndssiuu by post, bec.iuise no 'neAV,s]iajier iiuAV 
travels ])(ist lre<'. 3’he inqire.sseil stamp on Uew.spajier.s was 
abolislied Seplember 30tli, iS70; tlie imidiice of llial stamii, 
Avhich gradually .sank from 130,415/. in 1802 to 1)5,3]p/. m' 
18 (;d, liad been ladlected by Die iidaiid re veil 11 e ; but since the 
last named date Ihe Avhole jiustage on news])a]iers lias heeii (sd- 
leeted by the Post Ollic.e. Aftei' tAvo or tJiree changes of j)laii 
and tariir, all neAVR])a]iers an* iiuAV transmitted at a ])ustage of 
hL each. 'J'he number iu JS7l Avas about t)t),0()o,000. 

Jidofe I'adtf.-y and »S'((/ap/c.s.—Tbe Book Post, e.stalilislied in 
1848, has groAvn largely in amount. The rate i,s Id. per Mb. ; 
but intermediate widglils of 2oz., (J oz., 10 o/.., &c,., aiv now car¬ 
ried fur a piKstage of ir/., IL/., 2V/., &e. Tlie. minimum iiostagc 
ol L/. lia.s led to a large, increase iu this mode of transmission. 
The book jiuckets Avere. about 103,()00,0()() in i87i. tJk. Siauidr 
tir Pu//f;rH YW Avas established for the. couAU^yance of sanijdes, 
in packets iqien at the cuds ; at the rate of 4 oz. for lid. TJu’ 
rate Avas aftcrAvartl.s lowered ; and tlie jiublic. gradually adopted 
this Sample Post as a Parcel I'ust,. ]\laiiy changes followed, and 
the Sample Post Ava.s virtually abolished in 1871 ; the letter 
postagi; Avas at the same time riuluced iu such a wny tliat small 
parcels ami samiiles may be sent as dosed letters, and at the 
same rates : up to I oz. id ; 2 oz., IW. ; 4 oz. iid. ; G oz. 2^d • 

8 oz., 3c/. ; 10 oz., 3^f/. ; 12 oz., 4t/. ; over 12 oz. Id. per o*Z. " * 

Money Orders .— So increased are the, facilitie.s for transmitting' 
small sums of money by po.st, that there are iioav 4500 Money 
Older Offices in the United Kingdom. Money orcler Conventions 
Avith most foreign countries, and with the colonies, are in force. 
In the last tAvo years officially reported, the amount transmitted 
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rose from 20,091,762/. in 1870, to 22,098,589/. in 1871. The paiv 
ticulajs for 1871 were as follow :— 

No. £ 

England and Wales . 10,310,067 18,697,474 
Scotland . . . . 986,634 1,795,866 

Ireland .... 805,793 1,466,746 

Foreign and Colonial. . 39,608 149,603 


12,141,902 22,098,589 


Savings Ban h.—The Post Office Savings Banks, established in 
1861, are fitted to render great service to the working classes, by 
offering Government security for such small sums as may from 
time to time be deposited, and the payment of interest on all 
sums not less than 1/. There are now more than 4000 post- 
offices at which savings’ bank transactions are conducted. Every 
yeai’ some or other ot the old I’nistee Savings Banks are eh)se(l, 
and the dci)osits transferred to the account of the Postmaster- 
General. At the beginning of 1872 the amount stamling to the 
credit ol’ the dejiositors,and bearing interest,exceeded 17,000,000/.; 
the number of depositors was aljont ; and the sum due 

to each, including interest, about l.'i/. on an average. Of the 
whole number, 1 , 200,000 of the dej)ositors w<‘re in England and 
Wales. The interest accruing to <lej)ositors in 1871 was 370,000/. 
The growth in eight years is sliown by the following comparative. ■ 
figures : — j 


Post Ollice Savings Banks 

18(5;). 1871. 

2,991 4,3.35 

Dejio.sils i.'.i the year 

842,848 

2,5102,(521 

Amount of dejiosits 

X‘2,(551,209 X(5,(5()4,()29 

AA-erage deposit . 

X3 2,s'. lid. .£2 l(5.s'. ,5d. 

lidevi.'st accruing 

.£'55,201 

.£'517(5,738 

No. of AvithdruAvals 

197,4511 

845,279 

Amount AvithdruAVii . 

.£'1,027,151 .£'.5,115,4(57 

Ni>. of accounts opened 

185,931 

370,745 

No. of aircouuts (dosed . . 

44,7(50 

250,40(5 

No. at end of year 

319,(5(59 

1,51051,492 

Amount at end of year . . 

X‘5J,5177,48o X'17,025,004 


An unit us a ml Lift Assaranns ,—This branch of the Post Ollice 
business increases but slowly. The number of jiersons paying 
juemiums to the post-ollice, for purchasing Immediate or De¬ 
ferred Annuities, is j'ather over 2000 . The average amount of 
each annuity is 20/. lOx. Tlie Tiife Assurances are about .3000, 
and the average sum assured 77/. f'rom l7th A]»ril, IbC.'i (the 
commi'iicement of the. system), till the end <if 1871, the. Imme¬ 
diate Annuities ]»ur< hased were on which 431,392/. ha<l 

been ])aid ; the Deferred Annuities 2388, on which 17,.''>I8/. had 
been paid. 

hsHimj Llo iios .—The Post Ollice ju-rforms a s]>ecial kind of 
work for the Inland Kevemu* l.)ei>artnn*nt ; vi/.,that<»f issuing 
licences. The numbers and kinds so i.ssued in 1870 and 1871 
were as follons ; — 



1870. 

IHTI. 

Dogs, at n.-j. 

524,0.32 

552,229 

Male Serviiuls, l,5.v. 

74,007 

70,805 

('arriages, 42.‘;. . . . 

32,020 

31,887 

„ 15.S-. 

751,171 

751,111 

Jlor.se Dealers, 12 /. lO.-i . 

10 

10 

llurs('saud Mules, lO.s-. 0(/. 

2051,5151 

201,.527 

AriiKjrial Bearings, 42.s’.. 

0,171 

5,945 

„ „ 2U . 

10,219 

10,5103 

Guns, lO.s. 

40,702 

02,101 


904,323 

1,008,038 


]\)slul —Ill 18(58 an Act of Parliament (31 & .32 

Viet. cap. ll(i) authorised the Postmasler-Gemaal to buy up the 
Electric Telegraphs in the United Kingdom, make extensions 
and improvemeuts from time to time, and work tin* system us a 
part of the general roiitiiui of i)ost.-oHic.e duties. It w’as intended 
to afford greatly increased accommodation to tin; public, but at 
the same tinu? to reimburse the expenses, lii 1839 a short siip- 
idementary Act nuuh' 1 elegrai>hing us much a Govenuuent mo¬ 
nopoly as letter-carrying, within the limits of the United King¬ 
dom ; hut the monopoly was checked hy provisions concerning 
railway companies, piivate telegraphs, newspapers, and a maxi¬ 
mum tariff of charges to the general public. The Postma.ster- 
General was empowered to borrow 7,t)00,0(H)/. for the jmrposes 
of the Acts. There were at the time 4119 teleLTaidi stations, 
22,030 miles of line, and 96,037 miles of wire within the United 
Kingdom. The price paid to the telegraph companies >vas about 


twenty-one years’ purchase, after allowing for depreciation of 
plant. Fonnal possession of the lines was obtained in February, 
1870 ; and extensions were planned in part of the king¬ 
dom, by new stations and new lines of wire. On the 31st Mav, 
1871, there were 4211 telegraph stotions under the management 
of the i> 08 tal authorities, 1828 of them being in connexion with 
railways, and worked under a joint ^ ‘ st,<un with the comjianics. 
Large contracts are entered into with > e a spapci* proi)ri('.tors, Avlm 
form collective bodies called the “ Pres-s Associatitm,” the “ Cen 
tral Press,” &c.; the post-oflice Inxnsmit < press news in an^ 
quantity, in the fonn of telegrams, froinoi ■ ])art of the kingdom 
to another, with special attention to ])roii otness and rapidity ; 
and tlie neM’8pa])er owners share the advai age-s and the expense 
among them. A uniform charge of l.<. t twenty words avus 
established, invsiAective of distance, for gen ml telegrams ; to be 
reduced to (i»/. wlien the system is fully de\ eloped. In the, tirst 
year’s operations, 187(», the Icdcgrams coi vf yed wei*’ 8,()()(),732 ; 
in 1871 they reached nearly 12,(»()(),()(>(). i t .^ides 7i)9,<HH> sent on 
iK-half of the new.s])a]n'r ]»ress. At Ihe ead of 1871 then wcri' 
more than 50()()telegraph stations, A c..’.uliil calculaiiou, made 
ill Echruary, 1872, sliowcd that the fu'ei.sge cost of telegrams 1(» 
the jtuhlic, inclusive of jxnlerage, was 1 L/. each ; it would 
have been 2.';. 2^/. at (he lates of tin* edd comjianies. lii tlic 
financial year, ending March 31st, 1872, the gross earnings of tin; 
telegraphs nearly reached 800,IKK)/. 

Siuff, liernuir, ami K.rpcmlilnrr .—In 1871 the ])ersons in the 
emjdoy of tin; I’ostmaster-Geueral, as stall' ollicers, ]tostuuislers, 
clerks, sorters, stampers, im’sse.i.'gers, guards, li'tler-carriers, tkc., 
were 28,9.'»9, besides 2084 pensioners. As tin; telegra])!! depart¬ 
ment works upon liorrowed capital, its accounts aie kept AvJioJly 
distinct ; ils staff of servants now numbers about t)ooo. TJie 
gro.ss revenue colh'cled in 1871 Avas 4,900,454/., to AvJiicli 800,ooo/. 
had to he added for tidi-graph serA’ice. Tin- exjuniditure Ava.s 
made iqi of the folJoAving ])rinci])al items : salaries, AA'age,-', pen¬ 
sions, Ac., 1,.5.'‘)0,79.3/. ; ]»ostage slauijts, post cards, neAA’spapcr 
Avrappers, 49,.3oo/.; statiouery, 4.5,257/. (8000/. fortlu; small item^ 
of string, lajte, A\-ax, and stamjdiig pads) ; buildings, repairs, 
rates, taxes, ikc., 13(5,072/. ; railAvay contracts, .595,221/. ; cnacliaiid 
omnibus coidmcts, 140,822/. ; mail ship and lu-ivate ship coii- 
Iracis, 1,047,044/.; Sin*/, and I’amima railway contracts, foreign 
ug»‘Ucy, cVc., 2(5,280/. These and a fi‘AV other items made Ai]) a 
total ex)»cuditure (»f 3,(510,700/., leaving a net revenue of 
1,289,7.54/. This net rev(‘ime gradually JoAVen'd in amount from 
18(55 to 1871. Tin; Post Ollice carried 151,793,480 o/. for other 
Government departmejds in 1871 without j>ay, the (‘(luiA'aleiit 
postage amouiitmg to 135,54(5/. Tlie telegraidi department is 
regarded as maintuiiiiiig ahtnit a balance betAvecn revenue and 
expenditure : the interest on the loan, and the AVorkiiig ex¬ 
penses, being lu-arly equal to the gi'oss revenue. 

The A'ast exteiisioii of ])ostal business has necessitated an c'li- 
largeiueiit of the buildings at tin' ( (‘utial ollice. A ih*av strue- 
lure, eommeiieed in 18(59, and noAV (J873) nearly eoin])leled, 
x-onl'ronts the General Post-Olliee, occui>yiiig a site (.»n the avi'sL- 
ern sidi; of St. Martin’s-le-Gvand. Jt is 28(5 fee;! long, 144 Avide, 
and 84 feel high. The teh'graph, money order, and savings’ 
banks business Avill be eondueteil in the ucav premises. 

I'Wcign Post Offias .—Nearly all the eountru;s ol' Europe liavi* 
establishetl a loAver minimum ]>oslage than Ejigland, l*ol.li for 
closed letters and for printed circulars. The English Goa em¬ 
inent exjioet a net revenue, from the pust-olliee ; and all pro- 
jAosals for reform are viewed in relation to tluur probable elfeets 
ui>on the revenue. In all points except minimum postage rates, 
hoAvcAMT, the English system contrasts favourably with that (»!' 
any foreign country, especially regarding house-to-house free 
deliveiy. International ptASlage ratc;s are gradually b(*ing re- 
diu ed, leading to a larger ineri-ase. in the amount of corres])Oud- 
eiie-e. By conventions helAveeii the English and United iStates 
Government, the international postage; between the two coun¬ 
tries has undergone tAV’o lessenings of lute. Three recent years 
have jiiesented the folloAving figures :— 

180(5 at Ji-. minimum l ate, 4,0(5(5,284 letters, 

18(58 at (5(/. „ „ 4,875,802 „ 

1870 at 3d. „ „ (5,()75,00() „ 

POSThBtN (French j^oftrnt), a back or prh'ate entrance to a 
building; in gateways the side entrances for foot-passengers. 
In military architecture, a small gate for priA'atc communication 
with a castle ; a concealed doorway in a fortress made to facilitate 
communication with the outworks, I'or sorties, &c. 

POT METAL, a voiy brittle alloy, consisting of 8 })art8 copper 
to 3 of lead; in gloss-making, glass coloured whilst in the 
crucible. 
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POTATO-DIGGER. The annexed en^aving represents a copal, will suffice; hut ground cuttle fish hones produce the hest 
potato-digger, recently introduced bv the Messrs. Coleman and kind. Fine sand is used as a substitute. 

Morton, of Chelmsford. It is an American invention, having PR.EMONSTRATENSIANS. These canons regulated tlieir 
been first patented and used in the 
United States. It is an invaliiahle 
implement, and indeed has become 
almost indispensable on farms 
where large quantities of potatoes 
grown. It consists of a ridging 
l)ody in front for splitting up tlie 
drills, as in the common way 
[AoRrcuLTuiiAL Tmim.ements, E. 

0. S. tigs. 8 and 9]. Two gathering 
breasts follow, one on each side, 
whose inverted mechanism will 
readily be understood from the 
drawing. The (^arth and potatoe.s 
turned out by the ridging plough 
are by them turned in upon a large 
heriing-honc wheel which, as it 
rotal(!s in tin; bottom of the furrow, 
separates tlio earth from tlui po¬ 
tatoes, leaving the latter on the 
surJaee, close', togetlun-, and more easily ]iieked u]» tlian by any daily life, aeienrding to the ]>ree(’i)ts Avdiicli, originally laid down 
oilier mode of digging now in use. 1 by St. Angii.-<line, had been recast and modified by Si. Xorbert, 

POTENT [IIeralduy, E. (\ vol. iv. (()1. Ni». 7]. j or Koribert, who afterwards became Archbishop of Magde- 

POTI’KIU’’ AND PORCELAIN [E. (!. vol. vi. col. (iTr) ; ! hiirg. St. Norb tL promulgated his revised rule ahoiit a.D. 11 1 ’O, 
iVw/., eol. ()H5); Eatittik.nWARE, E. (h S. Col. 81(5. See also under at a ]»lace culled J'miKniiitnifttriv, J*ir)n<inKtir, or “ 7Vo’ 
the naiuesul sevt'ral varieties of ware' in E. C. and E. S.]. A pnliitnl emP’ by the Dlesseel Virgin to be the head eif this new 
Iviiul ul ware calk'd /oi/evf.s'/. is now imiele at Philadol- re'ligioiis eirder, silu.'iteel in tin' dioeeise eif Laon in Picanly. 

nliia ami Ifittsburg, in the IJnite'd States. It. is, howeve'r, more From their vestments, which were*, a while* cassock with a 
ike glas.s or euiamel than ])orc,edaiu eir pejlte'vy, Crvolile, silex , mche't etver it, a long white e louk, and ca]» of similar colour, 
or pure sand, anel eixiele e»f zinc, are* me'ltod, aiiel the molten mass they e»btaiiie*d the name* of the' //7ieVc (JitifO)is. The inli'eiduc- 
jioui’cd into moulels. It becoinei.s a pecidiarly lough, milk- ' tieui etf llie eireler into England, where it 11(mi'isli(.‘d as lemg as 
white,translueent glas.s, from 10 to I’O ]H‘,r (.-.ent. deiise'r than (lint ' any eitlu-r ordeT, look jdace abe.»ut or shortly after A.D. 1140: 
glass ; anel is a,pplicaljle to a large' number eif jmipose's to wliic.li ^ the* first foundation l.u'iiig at Newliemse in Liiie’eiliisliire'. 

])e)rc’,elain and opaijiie white' gla.s.s are ordinarily ajijilie'd. At The- entire English e'eimniiinily was geive'rneel by a. e’enrser- 
the' Leaidon Jiiternatiemal Exliibitioii in ls7l, Mes.'«rs. (loeiele vator of their privile‘ge*s, ami at tlu‘ same; time, was subject to 
slmwed seinie. spe'ciine.ns i>f a new mode, of etching on pemadain. . eice'asional visitations and contribntiems to the head eif the; emler 
Inste-ad of using nitric acid, as in e-tcliing eui metal, flimrie' ackl is at I'lvnioiistre. TJie juirliameiit helel by Edward I. in a.d. 1907, 
iiHe;el. The* design is etched ele;e']dy, and tlu'.n eeove'Te'el by ghi/.e ; lieAVever, preveiile'el Ibr the; future any utlemiit at ejonvi'ying the 
it may be left ill the same e’.ol'iur as the'Avare, or may he (illeel ill we-alth of the*. English house's emt of llu' kingdom by these 
with einamcl eedeuir eir geilel be-fore glazing. iiie-ans ; it elid not, ne‘Vi'rlbe'le;s,s, ])re!ebiele‘. the; visitation, geive'rii- 

POULTllY. The iminagoment of ])eiul(rv bus liithe'rto lieHUi nii'ut, ,anel diseipline boing regulated by foreign supervisiem. 
a miieh ne'gk'cted branch of agrieadtnre. Altlieiugh a larger e-on- In a.d. 1512, Pojk' Julius 11, granteel, anel king ll(;nry VIIL 
sinner than any other eouiiLiy, England ge'ts lii'i-chief supply of eemliriiieel, the exe‘ni])lie)n of the. English Praimeinstvatensians 
eggs and fowls from the; e'ontinent eif Europe. A nmveiiu'.nt, from the jiiriselictiem etf the* abbot, eif Preuimnstre'. On tliis 
however, is now being maele' on a iiieirc soientitie*. basks, ami as e)ce.!isiou the; he'adshi]) eif the; oreler was attae.lieiel to the abbot of 
the. improvcel prae;tie.e; is ineire iirofitable; it will eloiibtle.'ss be Welbeck in Neittingli.'unshire. Tanne*r e;onsiele.‘rs there were 
generally adeijiLe;el. Our limits will not jietrmit us to gei iiitei the; ! about thirty-live' houses subject to their rule in England and 
details of a practice so varied as this is owing tei the; diversity ' Wales. Dugekib' gives notice's of tliiily-six, ami a predaee) 
ed brce'.d, &C. Siillice it lei say thut an English e’Jiniatc is jiot relating tei the eirigin eif the orek'r, life eif St. Norlie;rt, anel other 
suite'd to the harelicst rae'.e's of emr elemiestic IbwK Wearcajit inteivstiiig ek'tuiLs, Ireim llie ‘ Diblieitheca Orelinis,’ ])riiitt!el at 
to smile; at the 1uw ii'ishanel Se'eite;li ]irae’tice where pigs, poultry, I’aris, iii 1(599. A very large; number eif charters relating to the*, 
anel milch coav.s go out anel in at the* Ha,mc deior with the; family, earlmr Jieiu.se's eif this femndalion e'xisis in the; HriLisIi Mnseiini 
a.nd yet it isfreim thenc.e England gel.s herc]iie;f siijijily of lieiim*- among the* series acepiired Avith the; llarleian (lollectiems ; tlie'ii; 
groAvn eggs anel e'hicke;n.s. Peiiiltry hnn.sc.s, in fact, r(;e|uire to be , will Jilse» be feiuml the- ‘ Ordinarium Di'diuis lh'a:nion.strate'.nsis,’ 
artificially lieated in the* Aviiiter time, and llii.s is nenv being ! in Iavo volume's, a MS. of the 19t)i eenturv (Additional 
deme,. Indeed it Aveiulel be eliflicult to say to Avhat exte'iit the; i 22590,22(5(M)); a MS. entitled ‘De iniliis e*l increiuentis Pno- 
inijirem'd practice may be carried a.s it is attended Avith three ' iiion.stratensiuiu’ (MS. Jlarle;y, 91)9.5); ‘ Statuta Ordini.s’ (Aekl. 
inijieirtant advantage's, viz. : (1), healthier fowl; (2), a larger MS. 22(505); anel tin; extracts from the visitations eif Richard, 
yb;lel in eggs anel llesli; und (3), a great ecoimmy eif feieiel. Pure Risheip of St. Asaph, conimist^aiy of the order, tlirougluint 
air and Avat(;r are as essential to health a.s .suitable; lood, so tluit Englaml in A.n. J178—1500 (Add. MS. (5118, p. 702). He.lyot, 
lioultiy-lieiuses slionUl be much larger than they generally are, Richard ami (liraud, Stevens, Fosbvooke, and eAlier monastic 
and as the droppings of fowl are obneixieiua, heiirses .sbouhl be 1 liisteiriaiis, have* neite'd eleiwn the principal jieiinls of intere'st 
free|uently cleaned—eine'.e, if not t.Avicc, every day, Diick.s anel { reg.areling the; oreler. TJie; feillowing is a ne.AV li.st of the thirty- 
geese should be heiuse'el by themselves, and not on the ground- ' six Engli.sli houses, arranged in order of the foundation, 
iloor where roosting fowl care kept Newheiu.se eir NeAVsome, co. Line., was feiuneleel in a.d. 1149, 

The diseases of poultry are many, but chiefly ari.se from mis- ^ by Pe*te;r do Gousla, in heinour of St, Martial, the; first liishei]) of 
management, so that Avhen properly attended to bad health is the; Limoge.s. Dugdale's account of this house is very meagre; a 
exception. In dirty, overcroAvded houses, ]}oultiy are li.dile to ] large miniher of new names may be gatliore'el from the llarlcy 
be infe.sted Avith fleas and lice, and whe'.n improperly feel and ! Charters, among them Gerlei in the 12tli century; it . . ., in 
hoinsed small Avonns lodge in the trachea (gapes), jiillamma- ' a.d. 1186; Galfridus, from uliout a.d. 119.5—1229; Lambertus 
lory diseases are as common in poultry as in other animals, so in the femrth year of King Jeilin ; Osliertus in the early 19th 
that more or less green food of a cooling character is necessary c<;ntury ; Johannes, a.d. 1294; Thomas eh; Ileulon in the 14th 
along with a more forcing and fattening diet. In damp, cold, century, and Alanus in A.n. 1947. AlnAvick, in Northumber- 
and badly ventilated liouses, rheumatism, catarrh, luslluna, &c,, land, founded in a.d. 1147 by Eustfiee Fitz-Jeilin. Easby, 
are frequent, and in all such prevention is tlie best cure, most dedicated to St. Agatha, in a.d. 1152, by Roald the constable of 
breeds being naturally healthy. Richmond Castle ; Welhee:k, in Nottinghamshire, derived from 

POUNCE, for drying wet writing, is a jiowder propired in Newhouse, and first e.stablislied inCukeiiay, a.d. 1153. Several 
many different way-s. Pounded resin, mastich, sandarach, or new abbots of this abbey occur in the Harley Charters; Thomas, 
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in A.D. 1202 ; hikI Ricluird, witliont date. Rarlhior<, or Oxcricy, 
CO. lane, in a.T). 1]^)-!. iirodliohn, co. Notts., founded l)y Agnes 
de ('amville, wife of Peter de GoukIu, at the end of the reign of 
King Slejilii-n. Sulhy, co. Nortlil., alKmt A.i>. ll.'iS, by William 
de Widville through the aiil of Robert de Querceto, Bi.shnp of 
Lincoln. Ooxtoii, co. Leic., in A.D. 1 ]02, by William Porcariua 
«le Linns. Jilancland or Alhalanda, in Northumberland, by 
A\'alter dc P.olebec in A.D. 11 (in. Dureford, in Sussex, befoi« 
A.D. by Henry Hus(*y ; Henry (Tiililelbid was the priii- 

< ipal iK'nefactor. Ilagneby, in Lincolnshire, by Herl>ert, son of 
Alardns of Orreby, and his wife Agnes hi a.d. 1175. Bileigh, 
near JMaldon in Essex, by Robert Manlell in a.d. 1180 to tlie 
honour of St. Nichtdas; the new abbots, Henry, A.D. 1210 — 
I22d, and William in T) Kdw. HI. occur in the. British J^Iuseuiu 
Charters. Leystone, in Sullblk, IVauided by Rauulf de Clan- 
ville, who had al,s<j founded Butley J’riory, in a.d. 1182. Bean- 
chier or I)p. liello Ca]»lte,, in l)(*ibyshire, wa.s placed nexir 
Norlon by Robert Fitz-Rid|ih, Lord of Alfrelon, in A.T). 1IH.*? ; 
the (ihiliuiry and comnienioration of Benefactors of this house 
(scur ill MS. (kitton, Caligula. A. \'111, art. 1. Dodford, co. Wore., 
founded hy King Henry II. and of very .small pretension.^; 
the date of its institution is helweeii A.J). Ils4 and 1101. West 
Derehaiii, in Norfolk, oue<l it.s origin to Huhi'rt, Ah]>.ofCanter- 
Imry, then Dean of ^"ork, in a.d. J 188. Tribril, co. Line., a 
small house for nuns, founded hy Ralph de Alhini during the 
reign of Henry II. ; about whic.h tiuu‘ also was estahlislu-d the. 
ahiiey of Tujiholm in Lincoln,shire, by Iavu brothers, Alan and 
Cillx'rt., of till.' nobh-' family of Neville. Sever,d new abbots of 
'I'lijiholm may bi* added to the scanty knowledge, we at pre.scnt 
have of them; (1 . . ., at the heginuing of the l.'lth eeiitury ; 
Radulphus, perha,]is earlier; Phomas in a.d. 127t»; William in 
A.D. RUfi ; llog(‘r in a.d. 1:i48 ; and Thoina.s in a.d. 
(ViviTham oi' Coiham, in Vorkshiiv, by Htdewi.si dc Cl.anville, 
towards tlie end of Henry II.’s reign ; at which ]»eriod the 
ahhi'V (if J'lglcstnij, in the same county, al.^o took its lii-st origin, 
hy foundation ol'Ralph de MiiUnn. Lavendeiuin Ihiekingham- 
shirc, ahout. the end of the reign of Henry II., founded hy .lohn 
de Riduu. Shapp, or llejip, in Westmoreland, ahout the saiiu' 
])eriod, fomuhsl originally at I’lest.ou, in Keiidale, by 'rhoiiias 
(lospatric, i'ilz Orme. (kikeiwmd, in Lanea.shire, at lirst a 
hermitage, then a, hospital suliordiuate to the ahhey at Leic.ester, 
hut changed to the Pra'mon.strateiisiaiis ahout a.o. IlttO. lu the 
following year Bradsole or tSt. Radigund’s, near Dover; Laiigdoii 
or West Laiigdon, in Kent, a.d. 1102, (illed with canons from 
Leyslou, and dedicated to St. 'rhomas of (Janteibiuy, Avliose 
(h'ath (a favourite suhjec.t with ecclesiastii’al seal de.dgners in 
England during the RUli and Mth centtiri(‘s) is tragic-ally 
rej presented outlie e()unt«?Tsc‘al of this uhbey with the rhyming 
ver.se- -- 

diiniu.s Clirisfi niarteia sic intulit i.sti,” 

Torr ahlioy, ill Devonshire, a.d. 110(! ; Langley, in Norfolk, 
A.D. 1108; JSewho, (‘o. luiic., ill the saiup year; Reigh.'im (u- 
Bayhaui in Sussex, ahout, a.d. I2(>d, to xvhich ]ie)iod iiiu.st he 
also refei'i'iMl Horuehy, co. Lane., and tlie cell of Jvayland or 
Kalenda. in Noiihauqitonshinr. 'The constructive ])ower of the 
order failed in the <‘ai‘ly ])arl of the 10th cenfiirv, live new 
houses only being added to the total of these canons. Stanley 
Park or la' Dale, in Derliyshire, a.d. ; Hales Owen or 

llale.s, in Shro]>shin*, in tlie Kith year of King .lohn: .some 
(•.urioiis and interesting tiles, (',onlaiiiingrej)re.sentations of .scenes 
from the Arthurian Romance of Isoiili and Tristrain were 
hilelv discovered in the ruins of this house, and havi* been ]iub- 
lishcd hy the Birmingham and Midland Institute in their pro¬ 
ceedings for 1872; Ilome Lacy or IlaiiiTne, in Herefordshire, at 
the heginuing of the reign of Henry 111.; Ticlitield in Hamp¬ 
shire in A.D. 1231 ; and iinally Wendling, eo. Norhdk, hanlly 
any notice of which occurs behuv, the eml of the ahove king's 
reign. 

IHlKCENTOR, or I’U/EDENTDR, from the Latin pmriao, 
pivf and irtno, to sing hefore, which in the early ages of the 
Dhurcli found its apjiroxinuite eipiivalent in the Greek (pavaaKos, 
and in later times mis been popularly known as Chanlor, was 
named from the oflice he jierforme'l .ys the leader or ina.sler of 
llio singing of the choir or congregation. It was his ju-ovince to 
hegin the verse, whilst the jieojile joined Avitli him in the close ; 
a method which was often varied in the same .service with anti- 
]ih(mie or alternate psalmody. The Precentor was uii ollice.r 
of the old religious houses ; and is still a dignitary of cathedral 
chuvc.lu's, generally, although not nnivevsallv, taking rank im¬ 
mediately after the Dean. In modern catnednil loundatioiLs, 


however, the Pr(!centor has frequently been a minor canon, and 
has, in consequence sacrificed much of his precedence ; but he is 
everywhere the director of the choral service, and the superin- 
lendeiii of the ni(>mber.s of the choir. 

The duties of the Precentor in Presbyterian Churches are at 
pre.se.iit almost e.Kclusivcly confined to the leading of the seiwicr 
of praise in the congri'gation ; hut it is said that the functions oi' 
this officer in Scotland have, in modern times, been considerahly 
circumscribed in their imjiortance. He is jirobably to be regarded 
as the successor of the reader, one of the five inferior orders of 
the Romi.sh Church. “It u'a.s the habit of the Precentor to re- 
]»air to church ahout half an hour hefort! the minister came, and 
reail to the people several })as8a.gi^s of Wcrijiture. When the 
minister eiiteivd, the Pivcentor gave, out a jisalm, and led the, 
singing. After the, heginuing of last centiiry, lie, ceased by 
degree.^ either to read the Sc,ripture,s or ])re,scribe the p.saln). But 
his desk is still, from i1s original use, called by the old pe.o]»le 
the lecteni—lliat i.s, l(■;l(b’llg-(le„sk.” (Eildie’s h'd-lcsinufinrl Gifcln- 
pirilm; Moroiii’.s Ih.ioiinrio Ju'rJ/siiiniicn.) 

PREfTOUS STONES arc, in tlu' estimation of the lapidary 
and jeweller, li'ss choice than (frwn, though highly valued fur- 
decorative and other ]uiri)oses. Tliere. is no jirecise line of divi- 
[ sionbetween the two cla.s.se.-^; hut if we, range them in the orih-r 
diamond, .sapjiliire, ruby, amethyst, topaz, emerald, garnet,beryl, 
clirysoberyl, onyx, sardonyx, ehalcedoiiy, turquoise, eariieliau, 
ja.s])er,byacinlb, o])al, carhuiicle, lapis lazuli, clirysoprase, ebryso- 
lite, tourmaline, agate, zircon, obsidian, cat’.s eyc', aquamarine, 
beliotroiH', cairngorm, &c.—1lien tbo.se at the hoiid of this li.st aj’o 
gems, the remainder being ]in'ci(ms .stones, 

JHtEDISPOSlTION, HKRKDITAJtV, in physiology and 
uiedicine, certain peculiarities in per.son and in cljaiuctm’, and 
in cortuiii tendencie.s to disea.se hotli of mind and body, which 
app(‘ar in the immediate or more remote de.scendants of persons 
having the .siime peciiliarilies or tendeneies, 

PltEHNITK.’ ACID. [Mullitid Acid, E. C. S. col. 
ir)3(5|. 

PREIINOMALIO ACTD. [Mej.litic Acid, E. C. S.l 

PRESERVJCL) Food. Many of the jirocesses (l(>senhod in 
A^Tisr.rTJCs [E. (\ vol. i.oul. 3801, and others of later introduc¬ 
tion, ai-e ndojited on a Honu'what large .scale in England, Scot¬ 
land, and France, for preserving animal mid vegetable food foi- 
jieriods varying from week.s to yiau's. The foods arc nioslly 
stored ill tin canisters, and havi' been found adva,nt.agi‘iius iii 
navy victualling and army co]nmi.ssaria.t, emigrant.s’ ration.s, 
public institutioii.s, and private Jhniilie.s. 

Such foods, however, if obtained from animals re.ared in coun¬ 
tries where grazing is costly, must necessarily he exceptional; 
they cannot be so chea]) as to coiiu* regularly into competition 
•with butclicvV meat. Alte.ntion is tberefore'directed to tbo.se 
foreign count.rie.s in which callle and sl)pe|) jui* abundant nnrl 
cliea]>. Soulb American boef was sent to London in 18(55, and 
.sold .-IS low as threepence Jier pound; it was dried in lump.s and 
stri]>H, had an unjileasant colour and odour, was tough and nn- 
palatahle in ta.ste ; ns a result it failed in sjiite of ils low price. 
Exjieriment.s are being made in Australia, to sin']) fre.sh joints ul 
beef and mutton, eillier surrounded hy a freezing mixture, or in 
.Mime way treated with chemicfil .sohition.s, to hear a tlii(*e months’ 
voyage through warm climates ; it is known that this i.s jiossihle, 
but thcineUiod has not hitherto shown itself coiumercially ]>vo- 
fitable. The .sliijimeiit of tinned or caiiistered beef and mutton, 
mostly ill a boiled slate, lias l>een more successful. About four 
Ions of such meat were sent to England in 180(1; .since wliidi 
year the trade has grown .so rapidly that nearly 17,000 tons were 
.slii]»])C(l in 1872. There were, at tlie end of the last-named year, 
forty nieat-}u-e.serving establisbiiumts in Australia and New Zea¬ 
land. The. meat is not so line as that from English cattle and slice]»; 
blit is in a convenient form for re-warming, us a stew or soup. 
Its command of a sale in this country is mainly due to the high 
price of luitclier’s meat in recent years. The Australian kaiiga- 
1-00 enables the meat jircsen^^rs to send over a kind of meat new 
to England, and resiunhling hare or game in flavour; other 
varieties of meat also are prejiared and tinned in that country; 
but beef and mutton are the only two which are shipjied on any¬ 
thing like an extensive .scale. According to the most recent 
returns, the jireserx'ed meat, other than that wliich is merely 
.salted, imported into the United Kingdom in 1871, had a value 
of 671,452/; in 1872, 906,680/. The salted beef imported in 
1872 was valued at 581,771/. 

Fish, on account of its rapid decay when exposed, and of the 
high price of the choicest kinds in England, ofl'ers a temptation 
to the adoption of preserving jirocesses. Many purls of the 
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American coast pc abundantly supplied with salmon, lobsters, 
and oysters, which are sold on the spot at low mices. It lias 
now become customary to pass the fish througli pi-eparatory 
])rocosses in tin ciuiisters, and shi]! them to the great cities of 
that continent and to Europe ; the better kinds compete advan¬ 
tageously wdth fresh fish in the English market—not, however, 
in regard to the few kinds bought by the working-classes ; these 
are not of a nature to pay Ibr the nr'escrving process. 

Milk is successfully preserved by a Swiss Coin])any and an 
Aylesbury Gompaiiy. The milk is carefully evaporated by heat, 
until it UHsnniPs the consistency of thiirk cream, which retains 
most of the nutritive (luality of the origin.al milk ; it wnll rera.ain 
])iirc for a lengthened jicriod if well canistered. Tlu‘ Swiss 
(Company preserves the milk of 20(K) cows, and tlm Aylesbury 
Company nearly us much. 

PRIME [■Hours, Canoniual, E. C. is., col. 12S)8]. 

PRIMING. When water is c.irried o\ i.‘r from a steam boiler 
to the cylinders of a steam engine, tlie boiler is said to prime. 
Priming occurs wbeii tlie water in tlic l)oiler.s is foul, especially 
if the steam space is too small. It ofteiis occiii-s in marine boilers 
on iiassing from salt to fresli Avafi'r. 

PIHNCE RUPERT’S HROPS, so called from b.aving been 
lirst brought to England by Prince Rup(?rt and exhibited before 
('harles TT. in 1(5(51 ; are, also called J)iitrJb tmra; hacnjnuv viln’ir, 
or ‘'glass tears,” and by tlie French Lunnex Hafitriffneit. The\ 
are formed hy allowing molten glass to drf»]» into «-old Avater, 
when eacli droji in descending ibniis an c-lli]xsoid ]»rolonged in 
the diiection of its major axis at oin* cud into a long tail ter¬ 
minating in a point. Tt is evident from the mode, of formation 
that the surface must be suddenly chilled iqion a still hot and 
expanded interior, so that the enclosed molecules, not being able 
to contract in cooling, drag njiuii tlie exterior surface or shell, 
and bold it in a stale of strain or timsion. Hence, if a luirtion of 
the tail be lirokeii off or the surface scratched, the whole mass 
explodes into powdei’, with a flash of light, the heat being due 
to its state of molecnlui’ potential energy. 

Tlie Uuhiijna phial is in like manin'r made of unaniicaled 
glass. It is a wiclely-sliaued jiliial, H or 4 inclies long, aluml 
an incli in diameter, .and from to *.th inch in tliickness. 
It may be liandlcd rouglily or struck against a woodiai surface, 
or a bullet may be let fall into it without injui’A ; hnt if a 
fragmeiii of Hint or of ruck crystal he dropjied into it, the. 
bottom falls out and the fragment passes tlirongli as it would do 
through a sieve. Should the ellect not take place at once, it 
will do so after a short time. Tlie strncture is the same as in 
the Rupert drop, and any force, CiqialHe of scratching the 
surface produces fnicLiire. If the phial or the. <lrop lx* cautiously 
heated and slowly cooled it ceases to be brittle. [ A^jnealinc, 
E. G. vol. i. col. 3r)3.] 

PRINTING. Bouk-work, as distinguished from newsiiaper- 
Avork, is coridneted uoaa' nearly on the same j)rincipleH as AAmen 
the article PrirNTTNo .appeared in E. 0., a oI. a J., eol. 714 : 
although improve.d in every part of the practical details, b’m- 
Hiiudl editions, for special examples of line and elegant ^irint- 
iiig, and for circumstances under which machinery cannot be 
adopted, hand presses are still cniployed. Tlie Ainerieana 
have paid much attention to these ])ressi‘.s within the last fcAv 
years: having devised some iie-AV forms nvav compact limn 
those formerly in use, .and adapting them to act by lever, by 
rotating handle, or by treadle. Ila]iid lainling, lioAvever, is un¬ 
attainable by sucli means ; lienee, the e,m])loynient of .steam. 
Flat-pressure machines are made Avhich, Avith one. boy to lay on 
the sheets and another to remove them Avlieii jniiited, can joint 
700 sheets (on one. side) jie.r lionr. Far more expeditions than 
this is cylinder printing, in Avliich a revolving cylinder, instead 
of a flat plate, presses the paper doAvn on the Ibrines of tyiie. 
Kbnig and Bensley, about 1816, for the fir.st time, jiriiited both 
sides while the sheet passed through the machine, the cylinder 
pressing the tAVo sicles of the paper on two fbrnn*s of type., 
without the sheiit being touched hy hand in the interval. 
Applogartli and (^oAVjier improAaid .all the details of thi.s machine 
in 1818 ; and the two-cylinder Apjih’garth (Avith inoditications 
since introduced from time to time) still continues to be the 
chief machine employed for rapid book-work. 

One of the best modern machines for book-AAXirk, Avitli a 
cylinder pressing on a flat forme of type, is that knoAvn as the 
jyiiarfdalr. In its simplest form, for .size.s of sheets v.arying 
from croAA'ii to douhle-royal, it prints uhoiit l(MM) per hour; 
another arrangement, more coinplc.v in detail.^, prints 15(K) to 
1800; two-feeder, three-feeder, and four-feeder nmchines are. 
also constructed on the same principle, for newspaper work, the 
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mo.st complete attaining a maximum spoeil of 5000 to 8000 per 
hour. Some are specially adajiled for colour-printing. 

NcAA'spaper-work was traced down to about the yeiir 1860 in 
our fonner article ; Ave Avill recapitulate a few facts and dates, to 
render iulelligible the great imjiroA^emeiits subsequently intro¬ 
duced. The first macliine, for jirinting newspapers had one 
cylinihn*, Avhich nressed the panel* down on one forme of type, 
to iiriiit the early iieAvs ; at a later liour another forme of type 
Avas laid doAvn, and tin* other side of each sheet printed. Many 
eountry papi'Ts of small cireulation are still printed in this way. 
Kunig’s machine, introduced by the Timm in 1814, was of this 
kind. Ill 1821, by the introduction of a .second cylinder, both 
sides could-be jirinted A\Hiile the sheet of paper was passing once 
through the, machine. Tn 1827 Messrs. Apjdegarth and Cowper, 
hy enlargemeuts and iinprovemenls, managed to introduce lour 
cylinders Avliich could print 5000 copies per hour. Requiring 
.still greater sjieed of Avorking, the. TIiih-k taxed the. ingenuity of 
tile inventors from time to time ; until, in 1848, ajtpeared Apple,- 
gartli’s machine Avitli eight ccrtlnil pressing cylinders surround¬ 
ing a vertical typc-c\ Ruder no le.ss tliaii sixty-four inches in 
iliameter. It was an elaborate and comjilieated machine, Avith 
eight ])re.<sing cylinders, eight .sots of in king-rollers, and eight 
layers on of sheet.s. Tlie sjieed AA-^as very great, reaching 10,000 
cojiies per hour at once; and thi.s was increased to 12,00(» or 
11,000 by special Avorking. In 1855, Avhen the Crimean War 
created an increased dt;mand for the Tilling, experiments Averc 
made to print from stereotyped ))late.s east from a paper matrix, 
the latter jirejiared by rolling instead of brnsbing [Puintino, 
col. 7(54], and a curvilinear eu.st being obtained that would lit on 
the great cylinder of the Ajqihigarlh machine. Thc.se experi¬ 
ments aa’ctc at length .siiceeHsfnl,and two or more machines could 
now print from tAvo or mon* casts at onc(!, one setting-np of type 
l)y flic comjiositors serving for the Avlioh*. 

Tlir line Machine. AVhen the jienny stamj) on neAA’.s]>apcr.s Ava.s 
removeil in 1855, the, cireulation increascil so largi'ly that an iii- 
crea.se(l r.i])idit.y of ])rinting bi*e.ame desirable. A iieAV machine, 
invented hy Mr. Hoe, of N cav York, Avas gradually introduced into 
this e(tnnfry. Ajqdegiirth's machine of IHJSj just described, 
printed from an upright cylinder, again.st vvhicli the sheets of 
pajicr were j»res.scd by smaller cylindei’s ; in lloc’s machine, all 
the cylinders w(*r(! pl.aeed Jiori/.oiitally in.stead of vertically—a 
change found to lead to a cheajicning both of construction and of 
working. The type, in the iiist construction of this macliine, 
was arrangeil on the .surface of the large cylinder in an ingenious 
Avay. Each eolninn of tyjn* Avas made h'A'el ; but six or seven 
colnmiis (for a large newsjiaiu!!*) Aveve nevertheless adjusted side 
by side ; brass rules ol a bevelled .shape Avere jdaeed betwi-en 
the eolnnnis, the lievel varying according to the curvature of the 
cylinder. All tlie eolnnins of tyjie wen* tliius adjii.sfed and tight¬ 
ened uj), to oi:cu|>y, in pidygoiuil fasliion, a portion of tin* cir- 
eumle.rence of the e\lindcr, the, renniining portion alfording 
.sjKiee for the inking rollers to act. At a later date stereotype, 
j)l;ites, e.ac.li strictly cunfonning 1.o the. curvature of tlui cylinder, 
Avere introduced, Avitli a great increase of sjie.ed and economy. 
By increasing the diameter of the main eyJindiii*, room can he 
htiind for an increa.scd number of jUA'ssure cylinders around it-- 
.satidlites around a ]trimary ; insomuch that tliere are iioav Hoe 
machines Avith tAvo, four, six, eight, and even ten pressure- 
cyliinlers, jiiinting .an eipial number of sheet.s during oneri'vo- 
lulioii of the ni.ain cylinder. The first n.sed in Kurujtu Avas fm* 
La Lafrir, in J’uris, in iJStH ; the next, .six-cylinder, aa'uh made for 
LIniffl's XriraiKviifr ill 1857. A four-cylinder Hoc macliine in 1856 
jirintetl 7(K)0 to 8000 eojues of a newsjiajier jier hour ; in 18651 a 
.six-eylinder iiuieliine in the same fttHce printed 10,000 to 12,000 
])cr hour (on one side of the paper only, the Hoc not bein^ a 
"jAcrfecting ” III, achine, jirinting both sides .at once). Fora six- 
cylinder niae.liiiip, six layens-oii jdace as iii.any sheets of paper on 
t.ables of tajies ; six jiairs of inking-rollers ink the .stereotyjte on 
the large eyliiuler ; six ])Te8.sing cylinders catcli bold of the 
sheets of pujter, and jtress them in turn against the inked stereo¬ 
type ; and self-acting flyers lay the printed sheets in regular 
lilies. The eight and ten-cylinder are larger, tlie Iavo and four- 
evRnder smaller, developments of thi*. same principle of action ; 
ifie diameter of the main cylinder alAv.ays bearing a definite rela¬ 
tion to the luimlu!!'of pressure-cvlinderB. Most of the London 
penny jiajiers of huge circulation, and some of tho.se jtuhlished at 
Manchester and ehscAvlieiv, a.s Avadl ns the Xcw York Herald and 
other American imjiers, are jirintcil on ten-cylinder Hoe ma¬ 
chines. For many yi'ars jireetuling 18(iJ), the Tmta Avas m.aiiily 
Jirinted on these inachineH ; they have been lately 8U]ier8eded at 
that office by the Walter machine, presently to be described. 

6 8 
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The Marimni Thin miiarkalAe printing machine 

was lirst used on an extensive scale in Pans in printing Le 
Petit Jcnfmalf which luul at one time a circulation of 250,(Kk) 
copies (small size) per day. In 1868 it was adoTittul for the Echo 
London evening newspaper. The Echo maciiine, which was 
publicly shown at work in the London Intenuitional Exhibition 
of 1872, is a “rotatory six-feeder perfecting machine ”—that is, the 
stereotype plates are on the surfaces (jf two rotating cylinders ; 
tlic sheets ol ])a]»er are fed l)y six layers-on, at six dilFerent posi¬ 
tions in the machine ; and the machine “ perf(‘cts,” or ]»rint» on 
both sides of the paper. This hist constitutes an improvement on 
the Hoe machine, wliicli i)rints only one side of the ]«i])er at onc(?. 
The Echo being small, 20,()()() copies art; printed on both sidtis 
on one machine in one hour ; but as two co]nes are ]>rintod on 
one sheet, and afterwards severed, the sjuied is practically cfpial 
to 10,000 copies of the larger morning pajiers. The pi-essure.- 
cylinders and the tapes are so nicely adjusLed, that the sliects fed 
by the six layers-on follow in an almost eonlinnous stream, only 
an inch apart. After the sliects have jiassed over and under the 
printing cylinders, they are dividcid by bines into two streams, 
one passing to the right and the other to die left ; each of those 
is again dirided into an upper and a lower st ream ; and the four 
streams of sheets are deposited by hinged flyers on four receiv¬ 
ing tables, whence they arc removed at intervals in large piles. 
As each sheet fonns a double Echo, it is cut into two by a rotat¬ 
ing circular knife, i)arallel to the medial line of the machine. 
Manual labour is required for laymg-oii or feeding-in the un¬ 
printed sheets, but not for depositing them on thi' receiving 
tables when ]>rinted. 

Prc})aratory to the Vienna Exhilntion of 18711, an important 
improvement has been made in the Mariiioni iniichine, which is to 
be shown at work printing the Vienna Ne.ifc PrcMC. during Ihi*. 
contiiimmce of the Exliibitioii. Hitherto the machim; has not 
been self-feeding, six layers-on being <un]doyed in idacing tin; 
sheets on the fecding-1 aides. In the improv<‘.d form, the maciiine 
prints from a cuntiiuious roll of ]taper, ivhich uncoils as the 
printing ]U*oceeds. There are two rolls of TiOOO yards eaidi, one. 
at each end of the machine, the second to be set to work directly 
the first is e.xhaiistcd. The paper, nncoiling, passes over a wil¬ 
ling cylinder ; then over a wooden dniin ; then i«irried by tapes 
biitwecn two cylinders, where knife, edges cut it into sheets: 
finally, the sheets an; conducted by other ndJers and ta]>es to the 
two jiriiiting cvlindcrs, around which the stereotype ]tlates aT(‘ 
daced ; iind, wlicii printed on both surfaces, are deposited by 
diiged flyers on four receiving tables. There is liere, therefore, 
automatic feeding and automatic de1iv('ry. Like, (he Hoe 
machine, the Marinoni has the cylinders horizontal, an arraiigi*- 
lueiit found to be better in many Avays than the Apjdegarlh 
system of vertical cylinders. 

The Walter Mach me. —This, pi-rha])s the most complete jirinting 
machine ever iiiventeil, is due mainly to the comliined iMg«amily 
of Mr. Walter, chief ])roiirietor, Mr. Macchmald, manager, and 
Mr. (hilverly, chief engineer, of the Tiinea neivspaper. Jii I8(i2 
the experimeutiS eommenced : the two main objecis in view’ being 
to print, from a contiiinous ndl of ])aper instead cd' single ^•heet^, 
and to print both siirl'iic.es at once. So m-w were the comhin.a- 
tions of jiarts, that the knds for Jiiaking them ivere themselves 
made at the Tiniea eslablishinent ; and a large iiuuhine-,shoj> 
lirodiiced both the tools and the machines. Tlie eo-o]u raLion ctf 
])aj»er-makcrs, ink-makers, and stereotyj)cr.s, ivas necessary, to 
give completeness to the invi ntions (d‘ the machinists. It was 
necessary to produce a web of pa]»er ividt* (;nongli f<»r a double 
page of the Times; to make it firm and hard enough to bear 
winding, traiisjiort, piinting, and cutting ; to make the curvili¬ 
near stereotype xdates so true as to give a unifoini irapn;ssion ; 
to provide aiiparutus for dam])iiig, cutting, counting, and ileliver- 
iiig, as well as for jirinting ; to ensure a ])erfect“ register,'’or con¬ 
formity ill the Jirinting of the tivo surfaces; and to obtain a 
speed of not less than 12,000 eight-jiage cojiies of the. Times jier 
hour (lour pages on cacli siirfaci*), with an eventual jiower of 
increase to 16,000. The exjieriments, iinauitions, eombinai ions, 
and tests occupied from 1862 to 1868, by ivliich year one ma¬ 
chine was finished, and three more commenced on the same 
jirincijile. By tin' end of 186!) all wen* conijihde; ami from that 
time to the present the Times has been wholly juinled on llu; 
four machines, in less than half the time jireviously occupied, 
with one-fifth the iiuniher of liauds i-equired for the Hoe 
machines, a reduction in the number of inking rollers and blan¬ 
kets, less ink, and a less waste of paper. Two more macliiues were 
constructed at the Times establidiment in 1871, for the Scotsman 
newspaper, the journal of largest circulation in North Britain. 


The. ojierations of the Walter machim' begin with the roll <,r 
paper, a compact mass uncoiling to the le.ugth (>1 about hoii' 
mii(*s, and 'weighing six cw’t. One roll, ivilh an iron sjiiinllt* as 
an axis, is ailjusted at one end ol the mac.hiiie, and when ex¬ 
hausted is replaced by aiiollicr ivilh a delay of little mom than 
a miiiutc. As the jmpn- travels through the mae.hine at. an 
average rate, of about BUM) feet jier minute, a roi'l oi-mil is t‘x- 
haiisted in twenty-livi; minuti's. The jiajier is led tmui tin' vei l 
to a series of Hiiiall cylinders, whieli arc so sujijilied with watej' 
as to damji it. It then ajijiroache.'' a range, of luiii' larger cylin 
ders jdaced one over another ; the iqvjiermest is encircled by the 
stereotyjie, jilates for four jiages, or one side of the newspajie.r ; 
the lowermost by those for the. bair ]>agee ol the oth(*r side ; 
wliile the second and third an: jne.s.surc cylinders. The jiajiei' 
is printed on one side while jiassing between the first and second 
cylinders, and on the other while juissiug between the third and 
fourth. Tlie inking is managed by reservoirs and rollers near 
the cylinders. Tin: printed pajier then encounters a beautiful 
apjiaratiis whicli cuts uj» the continuouH web into separate sheets. 
One of two cylinders has a groove aloiig the toji; another, over 
and in contact ivith it^ has a knife along the hottom; a brass 
guard flanks this knife in such a way os to cause it to jirotrude 
and recede alternately; the protrusion of the knife cuts the 
paper at rigorously equal intcrv'als. The knife is not a smooth 
edge ; it makes a row of perforations almost close together, and 
the paper is jnilled asunder at the next onw'ard movement. An 
index liand, connected with the cutting cylinders, records tin: 
number of sheids cut. The sheets, following in a close stream, 
arc Jed up by a set of tapes to the highest jiart of the machine ; 
from this jjoint they (lesceiid perpeudiculavly, and arc thrown al¬ 
ternately backivards and forwards, by an oseillaii jig tajic-frame, on 
two deliVery tables, whence they are. rcmoi ed at intervals in large 
jiiles. The luuchiiie pumps up its own ink from a tank hciuialh 
the floo?*, preparatory to the distribution by the inking rollers. 
Only three men are reijuire.d in the actual working : one to stait 
and stoj) the machine, and two to attend to the delivery of the 
sheets; no layers-on are. needed. Tii all iiiacliiiies vvJiich print 
separated sheets, the. sjiced of working dejiends mainly on (lie 
ejieed of layiiig-oii ; and as there is a limit to the nimbi(.;ness of 
human hands in this work, the only means of increa.sing the. rale 
of i»iinting ishy dujdie.ating or multijilying the luiiulier of ini- 
pressioii cylimlurs for eacli tvjie-hearing or slereotyjie-beariiig 
surface.; when llu'sc* imjiression eylinders exeei’d six in number 
the eumjdication liecoines great, the stopjiages frequi'iit, the 
waati; considerable, tlu' risk of accidents serious, and the cost. i>f 
tlu*. working heavy; hem-e Ihe aihantage of printing a I'oii- 
tinuous roll, and sejinrating the sliee.ls after printing. At llie 
Srolsuant ofliee, the Fridays ilaili issiu* and the weekly issiu' aiv 
jirinted on the same day, w hen eighty miles of jmjie.r are juiiiled 
olf in little, more than four hours ; and experiments have, shown 
lhat -wilh only Ihiee men to each machine—-a still highei' 
sjieed of ju'inling may easily be attained. The excellence of Ihe 
jiajH-r on Avhieh the y’/nns is jiriiited was one. of the eomlitioiis 
on which llie Walter machine avjih jilaiined ; but the u.'^e of 
much thinner and ivcaker jiajier for a ju'uny journal like the 
and variations in the width of Jtage in dilferenl 
editions of that newsjiajier, necessitated the introdiietioii of Jiev 
coiilrivaiices in the machiiie. A slightly modi lied form of the 
W’alter machine has been eniphued at the ollice of ‘l.)ie I’re.ssc,’ 
Vienna, for jn-inting the ('atalogues of the Vienna Kxhihilinn, 
Avitli entire success. The. two machines at the ‘Bresse’ fillice 
are the first Walter machiues used on the Continent, and tlie 
Catalogue is the first book jirintcd from a continuous roll of 
jmjier. These novelties having been successfully completed, en¬ 
courage liojies of yet further advancement. 

Foldiiig-machiiies have, come jiartially into use for book-work 
For noAV forms of TvrtJ-t 'omposino Machink, see E. C. S. 

rROBABILlTIES, THEORY OF. 1. Kiiice the. day when 
the scuttere<l eoiitribulioiis hy differt'nt hands, which coiujioscil 
the scit:iice of Jh’obubility then existing, ware, summed up, and 
far more than .summed iiji, in the Theorie Anahjtiqnc dcs Protm- 
hilites, it Avould nut ajijiiar that, any striking ativuiice. has been 
made in the juialytical theory. Itivas not perhaps to he e,\- 
lected, aflm* the full powers of .such a mind us Lajilace’s had 
ie.en einjiloyed iu finally suminarizliig and reducing to a sysleiu 
the labours of pm'eding jihilosopliers—his owmthe mostvaluabh' 
of all—that; many udditjoiis of real imjjortance should, for some 
years, be effected by succeeding inquirers. To gi’asj), to a<linire, 
and to comment on such a masterpiece would appear to afiord 
sufficient employment, for a time, to minds of a more avenig'* 
calibre; more than one example of this, in analogous cases, 
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occurs ill the history of science. However, a now dovelopnu'iit 
of the nmtlieiuatical tlieoiy of Probabilitv, not analytical, Imt 
^reoniotrical, or Local Probability, which, ihou<^h not ahsoluU-ly 
iinkinjwn in Laplacc/s time, seems hardly to have attracted his 
attention, has of late years bi*gim to assunio important propor¬ 
tions. For the honour of our country, which has allowed itself 
in nio'lern generations to be so far out8tri])ped by otln'm in the 
a(lvanc(‘inent of matheinaticul knowledge, it has to he recordetl 
that In Englisli niatheniaticians is due the entire cri'dit, if not of 
the fust conc(*ption (which seems due to Button), at least of the 
imiugiiration and exj»loratioii of this new ami hi'aufilul region of 
research. As, in our opinion, it constitubis the only really novel 
.and solid advance of tlie theory of Prohahility since the time of 
La])lacc, the present article will he devoted to* a short ami neces¬ 
sarily imperfect account of the new Theory of Local Proba¬ 
bility. 

As to the question cni hono ? What are thci ends or applications 
to which this theory can be made subservient 1—one peculiarly 
characteristic of this age and country—it may he replied, that 
it is impossible to give an answer at present.* Almost every 
imporhint practical application of scie.ncc has arisen from the 
discovery ol laws and principles by speculative rcsejirch ; during 
the course of which it was impossihlc to foresee to wliat laws it 
was likely to leotl, and still less how those laws could he utilized. 
This remark comes with double weight in connexion with a uoav 
theory of Probability : it is well known with what «lisfiivour the 
first commencements of the existing analytical theory were re¬ 
ceived, on the ground that it was an idle speculation, whtme only 
application could be to facilitate the calculations of gamblers ; aii 
oojection not unheard even in our own day, though of c.onrse only 
from tile mouth of ignorance, as the great practical uses of the 
theory, especially in insurances and the distnhulioii of risk.s, and 
ill the scieiitilie treatment of the errors of observations, by which 
their value is so singularly enhanced, as contrasttsl mtli any 
ha])hnzard method of correction—are now tlioroughly appre¬ 
ciated. 

By means of the Carte.sian system of (!o-ordinates, it is of 
course possible to reduce every (juestioii of local probability to 
one of pure analysis, just as every <iuestion on geometry. 
Nevertheless, it is evident that it oiight to be considered as a 
totally distinct branch of science from analytical probability : 
such (questions, stated anulylically, apart from their geometrical 
meaning, lose all the simplicity, unity, and signilicamu*, impaited 
by their relations to spaces, aiid cease to oiler any interest; in 
fact their raisuw vanishes. Even in solving such <(ii(isti(jiiK 
analytically, important simplifications freiejimutly suggest tlie.m- 
si.dves, by referring continually to the geometriL^ view, exactly 
as occurs in the study oJ‘ mialytical geometry. Tlieie, arc even 
cases where a ])iu’(!ly analytical qiiedion oii jirohahility is best 
solved by the assistance of gconu'try: Just as we sonietiiiies have 
recourse to it in algebra and in the iuti'gral calculus ; nothing 
really new, which is not already contained in our analytical for¬ 
mulas, is of course introduced, but tin*, imagination is immensely 
assisted hy picturing in sp.-ice- to the eye -ocidia fhltliJiun — what 
previously had no existence but in the abstractions of the reason. 

Still, though its subject-matter is so dill'erent, the new theory, 
so far as it is known, seems to present, in a leniaikable degree, 
the same distinguishing feutuies which cliaracterize tlie geuenil 
theory of ])rol)ability which wtj owe to th^^ greiit philosophias of 
the past gcuie.ratiun. The rigorous ])recisiou, as Avell as the ex¬ 
treme bciauty of the methods and c. .mlts, the fae-ility with 
which fallacies cree]i in, the extent of ll; - denmiuls made on our 
iiuithematical resources, even hy cases ajiparently of the simplest 
kind, the subtlety anil delicacy of the refisoning, which seem 
peculiar to that wonderful apidication of modern analysis -rc 
ca/c«/de/im/, as it has been aptly described by Jai]dace—reap¬ 
pear, under new forms, in this, its latest development. 

2. Local probability may refer to of one (lirnnidon : that 
is, to points taken at random in a straight line. Such questions 
admit of being stated, with equal sim])licity,as referring to num¬ 
bers, instead of distances; still geometrical methods often give 
imj)ortant aid in their solution. Let us consider the very simple 
Jjroblem:—Throe points, X, Y, Z, are taken at random in a line A B 
(of length 1 ); to find the chance that Y shall lie hetweeu X and 

* Attempts liavo been made to reason from the actual distribution of 
the stars in space to the existence of law or design in their arrangement. 
It M far from impossible that the theory of Probability may yet ho sci- 
cntiticully applied to such inqumos; though any attempts of the kind us 
yet made seem of the crudest and most questionable deflcription. No d . 
posteriori theory (reasoning backwards from observed i)henomcna to their i 
causes) of Local Probability can be said to have been broached as yet. | 


Z. Wo see, of course, <>. prinii, that the value is To solve 
this by analysis, let the distances from A of the points be Xy y, s. 
As the i)um'l)er of random j)ositions of any point X within any 
ijoition of the line, is proportional to its lengUi, w’C may take the 
length to measure that numher ; hence for an assigned distance 
we may hike the number of ])ointfl to he li! or. Hence the 
number of triiuls of points for assigiiiid distance.s a*, y, z. will ho 
(I X d If d .7. The wliolu nmnhcr of cases will be ; and tne num¬ 
ber of favourable cases, first for x>?i, is 

dx dy (?;; 

Doubling this, to include the cases when ; tve have the value 
^ 1‘or the chance. 

The same value might be obtained by geometry. If the three 
points are taken at random, not in one hue, hut in three adjacent 
edges of a cube, w'hose side is i, then each triad of values for 
X, y, z, considering them as co-ordinates, will give a point within 
the cube, and such points will he distributed with uniform 
density over the volume of the cube. The favourable cases are 
lueasuied by the part of the volume of the cube for which 
X > y>:: (doubled). Hence the former result follows. 

Again, two points X, Y, being taken at random in ft line ( 1 ) 
to find the chance that their distance apart shall be greater thin 
an assigned value (c). 

The analytical method can be applied without difficulty, but 
wewdll only mention a geometrical one, which reduces the ques¬ 
tion to one of local probability in two dimensions :—Taking 
X, Y, resiHJctively in two ailjaccnt sides of a square, all the cases 
arc J'onresented by points tiiken at random within the square. 
Now the favourable cases correspond to that part of the area of 
the square Avhere x — y > e, or y—x > c ; and this consists of two 
triangles whose joint area is Hence the chance required 

Again, the two points being taken nt random ns (ibove, to find 
the chance that the three segments of the line ccniiiot be made to 
form a triangle. Or, the cliance that some one of them shall ex¬ 
ceed hall' the lino. 

►Several metlioils may be aj)i)lied. Following the geometrical 
lethod above, ami first confining ourselve-s to the cases where 
>y,the favourable cases correspond to tho .(* jaudions of the sipiare 
where y>ll, x —»/>2 ^ respectively. Thus we 

easily find the. chanci~to he. ■))— 

3. If the line be broken up into )t pieces .at random, instead 
of 3, Brofessor OlilVortl has shown (‘ Kd. Thues,' Nov. IHOG) by 
an extremely ingenious jqipliialiou of the. ge.omotry of space of 
a dimeii.sioii.s that (1) the. eham e that they cannot be made to 
form a iiolygon of ii sides is 


also (2) the chance that the sum of tlie fspiares dc-scribed on them 

does not exceed —^ , is 
n— 1 

l>' — I r (n) _ J 

Vr—VI./ ' pj 1) j. ■ y/ii ' 

4. Frequentlv, the. value of tlie probability takes a different 
Ibriii for dilh rciit values of the constaiih.. For example, two 
points being taken at random in a line, /, as before, the proba- 
uility that no one of the 3 segments shall exceed a given lengtli 
(c) (of course c > J I) is 

(1) ifc<ii,i\=(5'-q'. 

(2) = 3 

‘rofessor Crofton has remarked, that in all such cases, the pro- 
bahility-fimctions are connected by very remarkable relations. 
Thus if we juit =■/(r), Pj, = F (e), we. have in the above 
problem, 

6. Many misconceptions have prevailed as to the true mathe¬ 
matical sense to hi; attached to a point, straight line, &c., taken 
at raiidmn. The real nature of the assemblage of cases from 
which a point, for instance, taken at random in a plane, is 

5 s 2 



1780 


PROBABILITIES, THEORY OF. 


PROBABILITIES, THEORY OF. 


173G 


selected, is to be arrived at by the metliod of trial. Imagining 
an infinite number of trials made, wc see that the assemblage in 
question is to bo viewed as an infinity of jwints scattered at 
random over the plane. This being the case, it is clear that the 
more the points are multiplied, the more does their density tend 
to become uniform. Of course, though the density tends to 
uniformity, the ultimate disposition of the points does not tend 
to become symmetrical, but is completely irre^lar. For all 

r rposes of calculation, however, the ultimate disposition may 
supposed symmetrical. Likewise pohits taken at random in 
a line may be supposed equidistant. 

In like manner, a straight lirm drawn at random in a plum* is 
to be regarded as one taken from an assemblage consisting of an 
infinity of straiyht lines dmini at ramlom in the phim-. These 
again, for all purposes of ciileulation, may be. conceived as thus 
drawn :—Take an inliiiite number of directions, ])roceeding from 
0 to w by a constant iniinitesinial difference he, and rule the 
yilaiie with an iiillnity of e(piidistant lines parallel to meh direc¬ 
tion successively, the common inliuitesinuil distance being the 
same for every set of ])arallels. (See Prof. Crofton’s luenioir in 
the ‘ Phil. Transactions' for 1868.) 

6. A great variety of highly interefiting iirobleniH relating to 
points taken at random in .'^paee of two and three dimensions 
nave appeared ; especially in the Jidaentiooal Times, under the 
able editoi-ship of Mr. Miller. The solutions generally dejiciid 
on multiple integrals of considerable c(jm])lexity : but mathe,- 
matical skill and sagacity ofte.n succeed in dis]K>ii.sing with any 
difficult integration. It is not ])osHi])le to give any general idea 
here of the artifices used. We. will give an example or two. 

Two pohits are taken at random witliin a sphere, radius /•: 
find the prohahility that their distance asunder is less ihun a 
given Ime (o). 

If (i« y»), (j''?/'*/) b(3 the two ]X)ii)f..s, the. favourable cases Avonld 
be given by the sextuple mie'msd ffffff dx.dyd:: dxf dy'd 
each point ranging over the whole, volume of the sphere, and l)e- 
sides subject to the condition — + (// — ;/')* H* < n-. 

However on immense sim]»lification i.s obtained l)y .seeking, in¬ 
stead of (F), the measure of the iavourublc cases, Ihc difi'erentialof 
F when r receives an infinitesimal iiicreuient d r. 

The whole nuniher (W) of ])jiirs of ])ohils =r". 
Let r Ix'coine r -f- dr; take an elunie.nt d V (d‘ the tfiiii shell tints 
added to the sjdiere.; draw a sphere, radius a, whose centre is at 
d V, let L= lune eommon to tin- two s]ihere.‘<, then the incre:i.se 
of favourahhi cases given by taking oiKi of the ]*oinls in d Y, is 
L d V : hence, the. avIujIo iucrca.se of fa^'ourable. cases is 

d F = L. volume of shell = a? — y j 47r r r/r 



Hence tlic required prohahility, B = ^ 

If = 2r, p = 1; hence C = : 


If a be very small, it is easy to see d priori tliat P = nearly: 

—the ratio of two spheres who.se radii are a, r. 

The same, metho(l may be apjdied to the case of a circle. 

7. A celebrated problem by Mr. AN^oolhouse, <;alle,d the three- 
point problem, is :—Throe ])oiiits being taken at random within 
a given boundary, whether in two or in three diineiision.s, to find 
tile chance that the triangle so determined shall lie obtuse. AVe 
W’ill consitler the c..ase when the boundary is a .s]»herical surface. 

First, one of the ])ointsmav he taken a.s fixed on the surface of 
the sphere without altering the probability in <xuestiuu. For, in 
any position of the three points, one* of them is fartlii-st 
from the centre; call its distance from the centre p ; then the 
two other points ju’c confined wdthin a concentric sphere of 
radius p. Let P be the ])robal)ility of an obtuse Irianglc when 
one of the points i.s thus taken on thi* surface of a sjdicre, and the 
others inside it This probability P is clearly independent of 
the iwlius p. Now taking the given sphere, we shall get all the 
possible cases by making tlie farthest point move over every 
point of its volume, giving, for each of its positions, every pos¬ 
sible position to the two nearer points ; and in each of its posi¬ 


tions the probability of an obtuse triangle is P ; therefore the 
total probaoility is e(iual to P. 

Let now A, one of the points, 1)0 fixed on the surface of the 
sphei-e, take B and C at random, and let us find separately the 



A 


probability of each angle A, B, C, being obtuse ; as these, events 
an* mutually exclusive, the .sum of these three probabililies is 
the re(piired value. 

T«) find tlie chance that A is obtuse, let us fix B : tlien draw- 
ing the plane A V pei peudicular to A B, the chance is 

Volume ol'^cgnient A Y H 
volume of sphere. 

Let r = 0 A, the radiu.s of sphere, p ^ A B, 0= < GAB, 
then .segment A Y H = -Ty- (1 — co.s, 0)^ (2 + cos, 0 ); so that 
the clnuicc when B i.s fixed i.s 

i (1 - co.s. 0)2 (2 -j- cos. e). 

Su])posing P> now to move over the whole volume of the .sphere 
we have for the probability (l\) of A being obtuse 

= »i.h™ /// * 


a /'-C COS 0 

= II (2 — 3 cos 0 + cos® 0) 0 ® .sin d c 

Sr ' J 0 ,/ u 


+ 1 -- cos e) 2 + cos 6 


Again, to fiml l.he chance that li is obtuse. Fix B as be¬ 
fore ; then file chance that B is acute Ls 

= 1 - ( P + 1 - cos (>y (2 + cos 9 - . f ). 

Therefore the total probability that B is acute is 1—P„ = 
i 2 - 3 C0.S 0 + cos® 0 3 ^ siu" 0 |- 3 


For G the probability is of eour.se the same as for B; hence the 
required juobability i.s 

37 33 

p — 1\ + Pu + : of cour.se is the chance of an 

acute triangle. 

4 1 

For a circle, the probability of an acute triangle i.s --. 


8. A very iuipoi*tant principle lias been introduced by Pro¬ 
fessor Sylvester, which may be termed decomposition of proha- 
hilities. For instance, he lias shown that the probability of a 
group of three points, taken at random within a given triangle, 
fulfilling a given intrinsic condition (i. c, one depending solely 
on the internal relations of the points among each other), may 
he expressed as a linear function of two simpler probabilities, 
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viz., that of the same condition being fulfilled (1) when one of 
the points is fixed at a vertex of the triangle, and a second re¬ 
stricted to the opposite side; p) when all three points are 
restricted, one to each side of tne triangle. The order of the 
integrations re(|uired is thus reduced by three. Thus if P be the 
probability of 3 points, takeJi within a given triangle, forming 
in acute triangle 

I .1 I "I . I 2 ; 

= ’■+ S *+ 

where i is the same probability when the tliree points are taken, 
one on each side of the given triangle; and y, r, s, the same 
pTohubility in the iliree cases W'here onii of the three points is 
fixed at a vertex of the triangle, and another of them is restricted 
to the opposite side. 

Professor Sylvester lias shown that if M 1x5 the oi 

avmujG value of the area of the triangle determined by Ji jxiiiits 
taken at random on the, surface of a given triangle, m the same 
average when the three jjoints are limitiJil respectively to the 3 
sides ; >a', m'\ in'", the values of the saiin.* avtn’age when one 
point is taken at any angle, a second tvn the oj»i»oHite side, and 
the third at random on the triangl( 5 , 

M =5 1- VI -I }. {vl' + W" -b Vi''"). 

Now it ia easily shown that m = -^ S ; S being tiic area of the 
given triangle j also that 


1 

' 

triangle. 

If there be three areas, suc,U that they cannot be all cut by 
one straight line, uiid a jioint be taken at raiidoni in ca<-li, it is 
not hard to show tliat:—The mean value, of the triangle so <le- 
lerinined is the area of the triangle, formed by lli^ nnh-in 

of (jritritIf of tlK5 3 areas. It would be very inleresting to deter¬ 
mine the mean value wlieii llie above r(.‘,stiic.tioii is removed. 
Probably ih<‘ result is not a simple oiu'. Mr. Wo()lln)Use has 
given Ed. Times,’ Dee. Ib(i7) a very remarkable theorem foi’ the 
mean urea wlien all tliree jioints are taken inside one ligiire. 

P. The foar-jioint problem of Piofessur Sylvester, viz., If 4 
points are taken at random in a given urea, to (ind the proba¬ 
bility that the (piadrilaterul they determine shall be re-entrant 
—may he reduced to the (jiiestioii of linding the mean area of 
the triangle de.termiiied by 3 points taken at random in the 
same area. For if A, B,10 are 3 points taken at raiiduiu, it is 
ea.sy to .show that the cluinee, of a fourth jioint U also taken at 
random, falling inside the triangle ABF, is 

_mean area of A Jl (! 

given area. 

Now the chances of C falling wdthiii ABl), of B falling within 
ACT), and of A falling within B(JD, are each also eiiual to p. 
These 4 chances are mutually exclusive., and llieir sum gives the 
chance of ABCD being re-entrant, : the riiipiired chance is 
therefore 4p. If, Jbr in,stance, the 4 poijits arc taken at rumlom 

within any triangle, the chance of a re-entrant iigurc is -j. 

10. Much discussion has arisen as to the values of the iiroba- 
bility in the three-point and four-])oint problems wJicre the 
space is unlimited ; for an infinite, splnu’e or cii-i le of coursi* Die 
values will he the same as for linite ones ; but unless we make 
some such tacit assuinidion with regard 1,o infinite .sj»a*’(‘, the 
problem has been tliouglit by some to be really meaningless. 
In any case, we must consiiler all the raiidoin jioints we are 
dealing with to be points at intiuity ; as of course the chance is 
intinitesimal that a point, taken at random in any inliiiite sjiacii, 
shall be at a finite distance from us. The problem .seems to be 
identical with that of finding thii same probabilitie.s when tlie. 
space is finite but of unknown outline —one w'liich vi‘ry possibly 
has a determinate solution. 

11. The theory of Probability applied to straight lines drawn at 
random in a plane has been consideri’d by Professor (Jroftou fiii 
the ‘Philosophical Transactions’ for 1808). Returning to the 
description in art. 5 of an assemblage of straight lines drawn at 
random in a plaiui, putting 80 for the constant infinitesiiual angle 
through wliicn the system of parallels revolves, and taking for 


simplicity the constant infinitesimal distance of the parallels 
from each other as unity, we shall find that:— 

The measure of the number of random lines which meet a 
given closed convex plane boundary, is the length of the 
boundary. 

Fur if pbc the perpendicular from an inlernal jiDint us origin 
on the tangent 'to the bumulary, 0 the inclination of p to any 
fixed tlirection, the whole number of random lines will be 

S0 Jo “ 50 ^ ^ whole lengtl of the 

boundary. 

Taking the meamre of the number of linos, N, to mean the 
actual number multijilied by the con.-^Umt factor 50, Ave have 
N=L. 

Jf the bouiidui y be not convex, it is evident that . ic number 
of lines which meet it is ineasiiied by Ihc leniffh of a Htriny dmtm 
fitfhtlji rniind it. 

Let there be any two t'onvex boundaries external to each 
other; let X be the length of an (‘ndlc.ss baud ])assing round 
both and cr<).ssing between them, and V the length of another 
endhs.ss hainl also enveloping Ijotli, but not crossing : then the 
iiiniitKix of the nnniher of rundoin lines which meet hath, boundaries 
is N—V. 

For till* number of lim-.s wliicb meet both hoiindiliies is evi¬ 
dently ideiilieal willi tlie nuiidx'r wliicli nu'et both the mi.v- 
liline'ar (UTK), OL’dl't)'. The.se two iigure.s together 

form the mixl linear le-entraut tiguve. Jli'P'll'Q ; 



a 


mid the iiiiniber of lines wbie.h meet this figure is V, the length 
of a string drawn roiiml it. If now for .shortlie,s.s we AVrile 
N(S) for “tlie number of random lint's whieli meet the sjiaco 
S," and N(.S,S') for “the number Avhicli meet both fci and S';” 
we IniA'e 

N(OP]]Q)-}-N(OPTl'()')=N(ni‘P'irQ\))+N(OPHQ,OP'H'Q') 

But as OPTTQ, OP lPt)' are eonvi'x figuie.s, the number of 
lines AA’liicli meet either is measured by its length ; therefore 

X = F-f-N(nPQ, IPP'Q') 

Avhieh ])roves tlie tlieoivin. 

Tlie jtrobabilily that a lint' drawn at random acros,s a convex 
figure of length L, sliull meet a given external boundary is 
tliejefore 


Avbereas if the second boundary, length T/, be interml to the 
linst, 


If, for iii.staiice, a .straight line, cros.se.s a circle at random, the 
chance of it.s meeting an etjual circle toiicliing the former is 

". The chance of a line, Avliich cuts a stsmicircle, meeting 
.4 

tile ojtjtosile seniieirele, i.s ^ 

1± If an iiilinity of random lines ertms a given convex tignre 
of any form (wbo.se uriai =n, and nerimoter =L), their inter- 
itections con.stitute an infinite as.seinbl.age. of ]ioints, covering the 
Avhole ])lane, some inside a, soniis out,side. The deiisify ot these 
intersections, i. c., the number Avbicb fall on any elementary 
area, divided by the area (instead of the number itself, Ave Avill 
take the number X SO'*, as its will be uniform inside 

Xl, but variable outsidi*. 

It is not dilhcult to prove that the imifonii density inside 
n=:ir. This w'ould of course he the same value as that of the 
density all over the plane, if it were everywhere covered by 
random lines. 
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Ilencu tilt! uumlier ol' iiitersections within n is ineagiired by 
irfl. Now as ihc iiuniher of lines is nieaRurtsd by L, the total 
niiniber of intersections is measured by Hence :— 

If two lines art! drawn at rainlom across the urea, the proba- 
bilily of their intersection lyinj,' within the area, is 

2 irCi 

1 > = • 

Tims for a carclt! the cliance is an evtai one : for any other 
tif'Uiv it is h'SH than 

FJ. It is further proved in tin* same memoir, that the den¬ 
sity p of the intersections, at any point I* (\d'rniil to n, is 

p=:=(?— MU 0 ; 

where 0 is the a]>]tar(!id, uiif^ular ma;-miludf of the. fi^mre n, as 
seen i'njin 1*. 

Am therefore the total number of r.‘lrriiiil intersections i' 
inea.sured by 

//\0 ’- sill. fi)dS 

dS beiiie ail eleim-nt of tin! area, at I*; a.-! the internal inter- 
gectious are measured by ttH ; and Ihe total number by .',L“; ue 
obtain a tln!orem in delinite integrals of sin^mdar i^i-mirality :— 
If 0 be the. ani^le betw'emi the tanejeiils from any external 
point to a eivi'ii coii\a‘x contour of any iorin, whose area 
and perimeter are n and b, 

.//'(fl—sin. -irn 

the intej'ration extemline over tin- whole iiitlnite spaci* out¬ 
side n*. 

It is proved by a Kiiuihir metbod that :— 

If any two c.onvi'X Ixuindaries, one enclosing Ihi! other, be so 
rehdeil that any tangent t(j the inner cuts olf a constant area 
from the outer ; iff* be the an;^le sulilemled by the inner at a 
])oinl. (.r, I/) on the annuluH h(.*twi*en them, and A he thi! dilfer- 
ence of the ]>arts into wliich that annulus is divided hy any 
tangent to the inner, then 

the inte{»Tution extending' over the wltole annulus. 

14. Several other theorems in integration are deduced in like 
inaniier. We subjoin one of a somewhat diU'ereiit kind, ^dven 
eisiiwhere by Ih’ofessur f h’olton, which is jiroved by cou.sjderin;^ 
tin! numlier of/xt/rs of points in a vast number scatterediini- 
forndy over a f^iven convex area, n. This number is of cadirse 
measured by : now by ^u-oiiitiiie ilic ])airs in a ])articular 
way, we ean tiiid an inieeral wiiicli is also e(|nal to the. sanu' 
numlier; e<iuatinj,' the values, we linil that:—If C!he the len;,'th 
of any chord, drawn across the area., wlio.se ]>o.sition is deter¬ 
mined hy {'jifi), the ])erjieudicular on it from ji lixed pole, and 
the incliaatiun of p to a fixed axis, 

the inteeralioii exlendiiij^ to all jiositions of 0. 

Hence if L=; peri meter, the average valiu! of tlni ruhe of a 

chord drawn at random across the urea, i.s . That of the 


If). A class of question.s, to wliicli we can do no more than 
.allude, relates to the manner in which the uutecedeiit probahili- 
ties, ill the case of ])oiuts or lines taken at Tiindom, are moililied 
hy the knowledge aopiired hy previous trials, or by <lata re¬ 
stricting in some way their j)OHitinn relative to other jioiiits or 
lines taken at randon. They may be treated on the ])riiiciples 
of inverse ])robability, or iiidejieiidently. 'J'o take a aany simple 
cxam])le, supjiose we kiiowtluit a jtersun lives in a certain town, 
tlirongb which a river runs; in tlie uhsence of any further 
knowledge, the chance that he lives on tlu‘ right hank of the 
river is of course L JUit if it has been ascertained that another 
person, also taken at random as it xveri! in the. same town, lives 
on the right lauik, it is easy to show that this knowledge alters 
1 2 

the former chance from ~ to .-f 

Again, Riippose n })oint A has been taken at random in a liiu! 
of leiigtli L The chance that it has fallen within a given dis¬ 
tance (d) from the centre of the line is of course 2y. But if it 

* An independent demonstration of this theorem has been given by 
Serret in the Coinptea liendm of tlic French Academy of Sciences, May, 
1809. 

t 'Hub ia on the hypothesis that all poesiblc partitions of tlic number 
(N) of inhabitants, into two parts, by tho river, are equally probable d 
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is known th.at two other jioints also taken at random have 
fallen, one. to the right, one to the loft of A, the above cliauce is 
altered to 



Agidn, a shot has hoo.ii heard to strike a circular target; tho 
chance that it has hit the IjuU’s eye, is if a and A are the 

imiiis of the hull’s (lye and taiget. If now a second shot is 
iieard to strike the target, and it be ascertained in some way to 
be a v'nrttc shot tlian tlie former, the chance that the tirst has hit 
the biiU’s eye may be proved to bo, nov'y 


lliat is, nearly double of what it was. If, on the contrary, the 
second .'^liol weri! a liHfer one, tho chance, would have become 

p; /. c. quite insignificant. (Of coursi;, wo here make ab- 

.stviK tioii of tile tiliii dilvfling tlie sliots with greater prohahility 
to the ceiitn-; as iiideeil it would be practic.ally eorrect to do in 
tlie casi' of vei v bad marksmen, who gmierally miss the target 
ultogetlier). ’ 

'riiese. results easily follow by considering that the chance of 
the null r of two shots hitting the bull’s eye is of course the same 

as 1h(‘ chuiicc! of hulk liittiug it , i. e,, Again, the chance of 
the iiiiiir sliot uni hitting it, is the chance that both shall fall on 
the anmiliis t)utside it, i. c,, : therefore the chance of 

tlic inner one hilling it, is 

1 

If he inn/ area, of any form, traced on tliu target, the chance 
of its being .struck by a random shot is of coursi! ; but if, us 

before, it is known that aiiotlu'r shot lias struck farther from the 
centre of the target, it may be proved tliat tlie altered value of 
th(! chance i.s 

O i" 7/1 

"X JM ’ 

where 71/, ]\I, are. the moments of inertia of tlie areas or., A, round 
the cenin! of A. 

10. The aboxa* brief and iiiaduiiuate sketch will at least serve 
to give an idea, of the subject-matter and the methods of the new 
calculus of Local i’robabiilly. (.hir limited space has obliged us 
with re,gret to suppn‘ss, for ihe mo.st part,']m)of and discussion, 
in our stat(!m(!nt oi’ tin* results obtained. Wt refer the ri'iider to 
the matJieniiitical coliinins of the ‘ Eiliicational Times' for tlie 

. If )i Ktruight line })i' ilmwn roprcsL'iitiug this number N, the par- 
(as to muuhcrs) ol tin* inhultitauts l)y tlic river will then correspond 
• the partition of this line by a nuidoui point of divisiou Ji. We may 
has redueo the (|uesti(>n lo this:—A line la'ing divided at random in li, 
and a ])oiut A, taken at random in tho line, liavin^ fallen to tlio riglit of 
It, what is the ehanoo, if \v(‘ take a point Jl at random, tliat it Hlmll fall to 
the right? As in art. 2, us one of the i)oiuls A, 11, E must fall Ix'twoon 
the other two, it is evident tlmt tin* chance of It falling hctweou A and Jl 
is A. ll(>n<-e tlie ehaner nf A. B, falling at tlie same side of E is 

llowevor, the justness of tuis hyiiotln'sis is very quostionahlo. Though 
a natural one (aiid having the advantage of giving a very easy reault, and 
whirl, .may be considered a good rough a|ipro,\imationh others oipiully 
natnral ran easily lw> imagined, whiidi would load to oilier results. We 
liave here, in fact, a good instance of the extreme subtlety and delicacy of 
ipieslions of probability, and the gieiit liahility to fallacy in framing a 
mathematical hypothesis whielt shall neeurately represent what we really 
know, or ought to know*, ahoiit the eonditious of any such question. If 
we take the above question to mean an unknown area traversed by an 
unknown straight lini>, and two jioinls taken at random in tho area, it c(*r- 
tuiuly is most rorri'ct to view the line as drawn at random (as in art. 11)- 
If theymw/ of the area he assuniod, we ean then reduce the problem to one 
of integration: for inatniiee, il' tin* town wore assumed circular in form, it 
can ho shown tliat the ohanec of lw*o points \vithiii it falling on opposite 
Bides of tho lino is 

46<r*' 

BO that the chance in tho text is altered from | to 



instead of from i to L 

When tho form or outline of tho area is supposed unknown, it seems 
very difficult to say ou what principles tlie problem Bhould be attempted : 
it ought not, however, to be mdeteminate. 
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last few years, for a great variety of questions, l)y Messrs. Wool- 
house, Sylvester, Cayley, Clidortl, Crofton, AV''atson, Miller, and 
others. It is a new and very reuiarkahlo application of mathe¬ 
matics—one still in its infanev and evidently wipahle of expan¬ 
sion in several directions. In the cases which have heen treated, 
the frequent and striking contiast hetAveeii the simplicity of tin* 
result and the subtle and conqilex nature of the procciss which 
lias led to it, wt)uld suggest the prediction that general methods 
of so grouping the iiniheiise multitudes composing tin; favour- 
ahle cases in any prohlem, as to lead mor<', directly to the result 
—as has indeed heen partially doito in ahiw instances—will yet 
he discovered. Other exiension.s to now classes of qiie,.stions 
may also he looked for : in ))ai ticuhir, as already ohserved, the 
theory of inverse Local Prohahilily has hardly heen considered 
as yet. Let us siippos(s for instance, two or more distrihuli(*ns, 
of a multitude of unknown or untried ])oints, to he ])ossihle,dne. 
respectively to the influence of eertain “causes” (one of which 
might he the ahsence of cause, giving a random distrihution); 
and that one, two, or any given number of jiositions of the points 
are ohserved ; to determine how the ohserved easels aflect the 
antecedent prohahilities of tlie different “ rauses.’’* Lni, indeed, 
as is generally found in tin* histmy of any ntuv metlu>d, it is 
diflicuH to conjecture in what directions it may extend, or what 
a])]>lie,ations it may admit of. One species of application, of 
which we hav(‘ given some instances above, of ihe present theory, 
Avhich pruhahly would never ha\e been anli( i]iated, is its r«-fle.\ 
ad ion on analysis, in leading to new results in the Integral 
(kdeulus, which, even when discovered, are at lesistvevy diflicult 
to estahlish, without its aid, by any known nudhod. 

I’ROJjETAIRES. In ancient Ilonie the ])oorest iuhahitanfs 
of ihe city, the lowest class in the census, were ealhal ftroh lorii, 
heeuuse they could not serve llie sfale by money ^^heing exempt 
from taxes),'hut <mly hy tlie raising of children fpro/'s). Of Jal<- 
years the term lU'oletaircs Inis hei'ii a]>pliiMl to that large section 
of the Parisian po]mlation which has no settled means of Jiving, 
hnt depends on the chance occiqtationsof tlie day. Jt was early j 
ajiplied in re]troach to those who were always among the first in ' 
street 6nieuteHand ivvolulionarv niovomeiils. and, being adopted 
by till! extreme democrats, lias bi*coin(' partially natnrali/ed. 
■with some extension of meaning, in nio^t. Kun^peun eoniitries. 

PRONAOS (7rp(t(/«os', tir 7rp<if5(»|Uosh in (Leek and l{oiiian 
temples, the portion in front of the nads or sacred enclosure; 
the liall or vestibule. [Naos, E. (’. S. eol. loSL) 

IMIOOE OF AUMS [OrN, E. 0. vol. iv. col. o.u]. Ly Act 
of Parliament, all musket and rifle barrels made in this country 
must be proved before, being issued. 'JMiere are, four ])roor lionse.- 
maintained for the ^nivpose : one by the (loverumeiil and one by 
the trade at Rirmingliani, one by Ibe trade in London, and one 
by the (government at Enfield. The calibre or diameter of the, 
bore is stamped on the barnd at the lime of ])i*oving. Four 
baiTels in about a liundred fail under t he test of pr«tof. 

JMtOPALAN JNE, M>'f/i(iUiitiv<\, (Knihnhfrninir Acid, 
or (5,H„MeN(.).^ compound homologous with 

alanine obtained on Jieating broinobntyric acid xvith a<ini-oiis 
ammonia. It crystallizes in wliite plates and needle.s, which are 
readily soluble in xvuter, only sparingly in boiling alcohol, and 
insolulile in ether. Like its homologues, it unites l)oth with 
acids and witli bases, the conqioumls formed being cry.slalliiie. 
(Schneider, Aim. (-Ju'in. PhaniK Sa/i. ii. 10.) 

ritOPANK fPiiovYue (toMroi Niis, E. C. S.] 

PROPARYGYLIC ETHRR, synonymmi.s with Mhijlatc of 
2>roparfj]jl. [Allvlknk, E. 0. S. col. los,] 

* Thus, one theory uh to an cjiiJeiiiic iiiiglit restrict if eiifirejy, or with 
an appveciahlc di'greo of froqnency, to a particulai- district; while anotlior, 
oipinlly probable li priori, would luuke it ajijieur that the disease Avouhi 
hrouk out indiscriminately all over a country: tke question then would 
arise, how far the antecedent pi’obability of tlie truth of either is alfceted 
hy the observed cases. Numberless such questions, as to the inferring of 
cause from local order or di.stTihutioii, could easily be imagined ; the mind, 
in fact, alri'ady draws conclusiuos of the kind iii a niugli way of its own ; 
if, for example, we see three or four particles of steel tilings, when dropped 
on u sheet of paper, arrange themselves in a sort of rude ciirvi’, the Uiel 
makes little impression, still we might just suspect there w.is a guiding 
cause in operation ; hut if mori' are let lall, and the regular arrangement 
is found to continue, an o])iuioii, soon rising tf) certainty, is formecl in the 
mind, that the particles are oheving some, force or law. On what prin- 
cijdea are such vague ostimates to bo reduced to mathematical calculation ? 
Fir.st. what is in each case the true and definite statemimt of the problem, 
and then how is it to be solved ? The former inquiry is quite as high n 
test of genius and power as the latter. Jicne interroaare feri eat dimiilium 
tcientia ; Buffon, in ataiing his famous question, tiie first one relating to 
our present subject, as to the probability of a rod, thrown on a floor, cross¬ 
ing one of a system of paTallel lines, may be said to have merited os mud. 
as ho did by solving it. 


I’RGPIONIG AGll), Mciacc.innic Acid, Elhyljormk Acid, 
W>a = I or I [■R- F. 

Vol, vi. eol. 8<>.‘l]. This acid, wliicli has been already described, 
is id-so formed by lliti action of hvdrioilie. acid on lactic acid. 


j CMelllKD 
( COllo 

I/Hctic ILdrindic 
acid. aeid. 


4- 2111 - I + on, +1.,, 

Water. Iodine. 


rropionic 

acid. 


4- 27f/ = + 2//'0 4-/J. 

liromuprnjdiniic .AdJ, (\ 4 l,,l>rf)., is aeoloiirloss 

liquid boiling at 202 foiiueil on beating pro]»ionir acid with 
bromine, or by tlie action of liMlrohromie, acid on lactic acid. 

Its eoiistitutloii is probably | Aeiy lie aeid, G.,ll,,Oj, 

iiniles direi-tlv with a molecule of bromine, forming dihroniopn)- 
)donic acid, a colourless crystalline, cunipuund 

JCiril,)!! , , ^ jC((m,Rr)IlBr 

) COllo ^ COllo 

AcrUic acid. Itnimine. Ilibrnmopropioiiic aeid. 

{llupjl.ii, 4- 2/,V = I1<K(WK(\.) 

There are, two i'^oiut.'ric ('hlitriiprojiionlc aciil.'<, ('allftOlOy 
( 7 /f>,('„//,tViy. The a acid 

boiling at bstV^ and mi.'.cible in all proportion.swUh water, alcohol, 
and ether. Jt is prei>ared by the aetiim of water on the laetylic 
cliluride obtained )»y distilling I’alcic lactate with ]>lios]>lioric. 

lu'iilaeliloride. Tin'eliloivjuvqiioiiic acid | 

ethereal salt of whieli is obtained from glyceric acid by treating 
it with ])lios])linrie ]K'iilae]iJoiide, and siilise(|iienMy witJi alcohol, 
crystallizes in librons tiilts, mt-Uing at (!.’» . There are. also two 
isomeric inddprdpiouic add:^, (\, 11 ^ 10 .;, tlie a aeid 

ing an oily body, and the /S iiiodilieation crystalline. The 
former is ]>re]iared from laeiie aeid by the action of liydriodic 
acid, the latter from glu’crie aeid. 

IMIOFJONIO ALDEHYDE, Cy 1 ^ 0 ^-' j (OyV^.y/). 

( E. (’. vol. vi. c<d, 8 ( 12 . j Til is aldehyde is also obtained by the 
dry distillation iif ji niixtuiv ol calcic formate and jiropionale. 
When juire it i.-wi mobile rniuid of den,sit,y 0.8047 at 0 ’ and 
boiling at 45 )'',"). (Kossi, i 'ohi)il. Jtciid. lx.\. 12 '.).) 

IMIGFIONITRILE. [ Ktiivlic (h'ANioi:. E. 1 ). S. col. 02 O.J 
lMl()PYL.\iM IN ES, Ndniial ]n'iij)ijliiiiriiu', Kcyi,, = NH.^ 
[Cl 4 (('H.,Mi‘}l (A 77 .,(fy/^)), obtained by dee,om]»osing with 
polasaie liidrate, the projiyiic eyana,te jirej»a.red by tJie action of 
argentic cyaiiate on normal pro]»ylie, iodide. It is an alkaline 
liquid boiling at TiO'. /.^njiritjuilafii’iiic, Nll 2 ((BlMe-. 2 ) is obtained 
u.s hjalroeliloride on beating i,so](ro])ylic isoeyanide, with strong 
liydroehloi'ic acid. The free hase is a mobile liipiid boiling at 
’42 and readily soluble in water. (Silva, CJtrin. v. (illH, 
Sierseb. ( 7 (). V. ido.) 

ITIGI’YLKJ GOM POUNDS. Of these, Kurnird projujlic 
alcohol, A) I briefly 

noticed (E. ('. vol, A'i. col. Hll], but it lias recently been liiueli 
more, earefully examined. The pure alcohol has a deihsity of 
0 ' 820 at(Paud boils at It may ])C jireparcd artiticiaUy 

by the action of na.scent liydrogeii on propionic aldehyde, and 
also from the prapinic. obtained liy the action of zinc and liydro- 
chloric acid on isopropyl ic iodide. 

( ClI 

Isopropiilic Alcohol j isomeric with normal ]iro- 

pylic uh’ohol, may be readily prej)iired by deconqiosing isojn-opy- 
lic oxalate with potussie hydrate, and isal.so I’ojined by the action 
of nascent Jiydrogen on acetone or acrolein, ^’lie inire almiliol 
i.s a co]ourle.s.s liquid having a density of O'TOl at ITi^ and boiling 
.at 84 A It is a characteristic ]»i’n])eity of thi' secondary alcoliols 
to yield a ketone by carel'ul o.vidatioii, i.sopiopylic alcohol under 
such circumstances yielding ordinary acetone. 

I CH'McHo + = I Coillo 

iBopropylic O.vjgeu. Acetone. Water. 

Alcohol. 

(,a,H,U,UO + SO=: C^,0, + 2K0). 
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( CJl 

IsnprnpylU' hroiniiU | chloride 


both colourh'.ss licjuids,' tho fomier hoiliri" at about (HP, and the 
latter at laopropulic n/n/ndc, pre])arfd by the action of 

potftssic cy.'inidi' on isopropylic iodidt*, is a lifjuid lioilin" nt 8<P 
and Iniviii;^' a very disti'^M'eeahle odour. Tlie 'tanc^nnidc or inojiro- 

pillrnrhamiiic, (^TTyN = | loriiied by tin* mutual action 

of argentic cvimidc a)id isoy)n)])ylic- iodide, i.4 a CfdoiirlesB lupiid 
of density •7r){)() at (»' ami b(jiling at hT\ 1sopro]iiilic iodide. 

I OTT(CJI )l ]>iepared by the action of liydriodic acitl 

on glycerine, ille former being in large excess, it is an »iily 
liquid boiling at !j(P, and having a deii'-ity of 1*70 at la". The 

nitrate, = | ^colourless 

mobile lif|uid boiling at KKi'. Its vap(tiir, like tliat of most 
other nitric ethers, e.\plodes with A'inlence nln-n strongly hea1e<l. 
Numerous etheii'ul salts of isojn-ojiylic alcohol, besides those just 
noticed, have ln-eii ineiiared ami e.xamim-d. 

PIlOPYbPHYdlTK, (^.,lls<>, a tetracid al- 

»'ohol yueyiared by treating, Avith baric hydrate, the corn'spond- 
ing dicldorhydrin. The. latter is formed by the action of hyoo- 
< hTorous acid on ordinary gly<'eric epichlorhydrin. Tin- alcoliol 
is a cidourle.ss amorphous mass, closcdy vcsembling |»hycite 
(K. (\ v(d. A’. c(d. ‘152], in iiri chemical relations. ((’ariiH, Amt. 
('hem. Phartn.. cwxiv. 71 ; Widlf, d<t. cl. 2H, and Ztit.<. (lintt. \. 
4(34; Clams, vlaa. dhctii. Phann. cxh'i. 244, and Zc//.s, thnn. v. 
(570). 

PR(.)S(*'KNTUI\r ['riiEATJiK, IC. (!. v<d viii. ccd. Is8|. 
PKOSTVbE [PouTKo, K. C. vol. vi. col. (511; Te.mI’I.Is 
E. C. vol, viii. col. 120). 

PJlOTE(/TT()X OK IVILI) lUPDS fWiLO P.iKms, I’uoria- 
TION OE, E. S. |. 


PJIOTEIDS. This term i.s .synonymous Avilh alhmuiuiiid^, and 
besideK those alr<'ady described nmler Ai uo.aien', j E. C. vol. i. 
col. 174), include.s a remarkable cla^s (»f comyiounds called 
peptones. These are. yiroduced from natural ]u-oteids, such ;is 
alliumen, by the action of the gastric and ]>anci'eatic juic<*s, and 
uIho by dilute acids. Put little is at yucseiit know u on this sub¬ 
ject, Imt tile peptones would appear to be formed l»y a process of 
deuvage, Avitli assumyition of Avater. analogous to that by which 
starch is converteil into dextrin and grajie sugar. 

PllOTiC ACID, an amoryihons acid said b\ Limjaicht 
(‘Ann. (jiiem. Pliarm.’ cxxviii. IHh) to exist in the juice fnun j 
the llesh of the roach. 1 

PR0T()(:A'rE(niCinAC!Tl),(.',iI,(),(7/(;i,C,,//,o,\ Thisacul ; 
is formed along Avith other yanducls a\ hen various organic suh , 
stances are fused AAdlh potassic hydrate, such as yiipi-ric acid, ] 
catechin, moriiitaimic acid, dragon’s blood, gamhogc, a.safirtida, ; 
&c. It crystalliy.es in tufts of slender moiioclinic pri.sm.s Avhich | 
are soluble in AA'atcr, alc.obol, and ether. It melts at littr'aml at. j 
a higher temjierature decomposes into carbonic aiibyilride and j 
]»yrocatec.liin. It is a clianicteristic. reaction of the salts of thi.s 
acid to assume a line violet colour Avbe.n mixed with ferric 


salts. 

JMJOTOCATECJIITIC ALDEIfYDE, C,1T„(), {(\JIJU). 
Produced h\ beating dicliloropijieroiial Avith water. Tl crystal¬ 
lizes ill Hat yirisms Avliicb melt at JbO , ami are lively solubk- in 
Avater. Py oxidation, it yields protocatecluiic acid. (Rem.sen 
and Eittig, Zc.it.^. da ta. Aui, 100.) 

PROVIDENT AND INDUSTIUAL SOCIETIES. By the 
30 & 31 Yict, c. 117 and the 31 & 3.") e, 80, tlie hiAv relating 
tothe.se societies has been amended in one or tAVoles.ser yiart-icnlars, 
but cbielly by the. apyilicatioii of so much of the Friendly 
Societies Acts, and ishs, as relates to— 

The ])unishinent of fraud in Avithholdiiig any money or 
other iuo[a‘rt,v belonging to the society ; 

The determination of di.sjmtes Iiy the county couTt.s in 
England, the sherill's’ couits in Scotland, .and the 
u.s.sifltant banister in Indaiid, and tlie orders .and 
proceedings fortliis ]iurpose ; 

The reception of rules and other instrumciils in evidence; 

The exemiitiun of rule.s and other instruments from stamp 
duty ; 

The, jHAAver to any society to clninge its name. 

PRlID’llOMMES, CONSEILS ])E [(Jonciliatiox, Courts 
OE, E. C. S. col. (5<>7 ). 

PSEUDOCURARTNE, a yelloAvish amorplioms alkaloid ob¬ 
tained, along Avith oleandrine, from the Ictavc.s of the oleaiuler 
{kcrum okandir). It is very .soluble in water and in alcohol, but 


insoluble in ether. It does not form crj'stalline salts. Olean¬ 
drine closely Tesembles it in ajipearance, but is sparingly soluble 
in water, and readily in alcohol and ether. (LakoAA'ski, Pep. 
Chilli. App.m. 77.) 

J‘SElfj.)()PURPURIN. [PuRPtTRiN, E. C. S.l 

P.SECDCTOLUIDINE. [Toluidine, E. C. S.] 
PSElJDOimiC ACID, C,HflN/>* PfJ),), the 

potassic, salt of which is obtained hy treating (lialuramidc or 
muivxide xvith ]iotas,sii; cyanate, is a colourless crystalline 
powder consisting of mierosco])ic prisms. It is very slightly 
soluble in Av.ater, and forms crystidlizahle salts Avitk the metals. 
(.Selllifijior and liaver, /ii.ttif. 18(50, p. 182.) 

PSElTDC)VERATRlN,C,,,H 3 „Na(>, ( A brown 

resinous substance obtained from sabadilla seeds. It melts at 
IH."}”, and is solubh*. in .aleuliol, but in.soluble in AA'ater or ether, 
((.louerhe, yimi. Chim. Phys. [2J lii. .35.7,) 

PTEItlTANNlC ACID, ^cid 

coiitaiiie(l along Avitli tannaspidic, acid in the root of tlu; 
common fern, A.'tpidiam Fili,r Mas. It i.s an amoriilioiLs, broAAmi.sli 
black, shining mass, insoluble in Avater, hut soluble in alcohol 
and ether. Tannaspidic ylrid, C^hIIj^O,, 7 (^4o^^2H^^2a 7)» closely 
rc.scmblcs it in ap])earaucc,, but although insoluble in AA’^ati'r and 
.‘Soluble ill alcohol, it dilfers from jiteintauiiic, acid in being iii- 
.‘iolublc in ether. (Luck. Phartii. Cciilr. 18.51, (5(57; Jahrh.pr. 
Phariii. xxii. 173.) 

I’TYALJ.SM (fi’oiu vTvu, to .spit), the same a.s .salivation 
an ahuiiflaiit di.scliargo of sali\ai, a common and ch.aracteiistic, 
effect of the ])r(‘]>ar.ations ol' mercury. 

PUBLIC COMPANIES. Partnerships as known to commer¬ 
cial hiAV dcT’iA'c from that laAV certain indisjiensablc ])ro|UTties 
AAliich would be (juiti-im]micticiil in any concern in Avbicli the 
menihcrs of the linn Avere numerous. Kor instance, each mcm- 
Imt being .'igcnt for all tin- rest, al all cvenis for the-pur]io.ses of 
the eommon lai.sines.'i, involves jioAvers which imjily an amount 
of coididenee that no large, and lluctuatiiig body could poiisibly 
command, or exerei.se, and which no business of any description 
cniild jMt.ssibly judsper under. 

Itoyal Charters of ineoipoiatiou inoditied somewlmt the- evils 
of an indiseriminale jiartiiership, and made it ]»ossihle fur such 
bodies so incorporated to accompli.sh aims of greater moment 
than indiAddual energy or ])iiAaite Avealth Avas (>(|ual to. 

An Act of Jhirliameiit Avas ol‘ course ellectnal for nil the pur¬ 
poses that niiglil he desired in the com]iosil,ion, poAvers, and rights 
of a comiiaiiy foniiod Ihereumler ; and for inatter.s of such 
great eiiterjirise as a railAvay, docks, and the like, it Avas suitable 
to the object and the means at the command of those who pro- 
posed hy comhinod .sfreiigth to execute those imiiorlaiit Avurks, 
For concerns of eonsiilcrahle hut still ordinary imjiortaiice, a 
juivate Ac f. id’ I’urlinment in efudi case wouhl have l.)een a 
neeos'^ity .such as Avould have oAvrwhehned the p.atiiuiee of ])ur- 
li.-imiail and exhausted tlu' im'an.s of the promoters. 

Under the stress of groAAdng AA'eullh, inerea.siiig coiniiierce and 
activity, and tlie fertile invention of able Jiieii it hecaiiie reipiisite 
in (he reign of Ceorge. IV. to get rid of so much of the Biibhh' 
Act (('» Ceo. 1. c. IH) as made it higldy ]»eiial for subscribers to 
public uiiderlakiiigs “to presume to act as if they Avere cor¬ 
porate bodies by making their .shares on stock transferable.” A 
general .loint-Stock (’omjiaiiies Act avrr then passed, in ordiu' 
to be sii])er.st!(led aftei Avards by successive acts in the reign of 
W'illi.am lY., and of ^'^ictoria. 

One imjiortanl feature ol' jirivate partnerships, nevertlxeles.s, 
reniained in .all cnm]ianies formed under any of these, statutes ; 
that Avas the unlimited liability of the sh.areholdcrs for the debts 
of the coinjianv Avben the c,om]):iny itself had become insohaait. 
After inncli agitation on this subjec-t, bad for years exercised the 
mercantile coiuiniinily and divided them into opposing bands— 
for limited liabilitv and against it—the legislature in 1855 
]ia.ssed n .short act (18 t.'c 1!J \ id. c. 1.3.3) i'or “limiting tlie liabi¬ 
lity of niembiu's of certain joint-stock companies.” Next year 
the system took u far more ambitious form under tin* 10 & 20 
Viet. e. 47, Avhicli was iiiLcndeil to be a complete code of Iuav for 
joint-stock com]iunies—from their cradle to their grave—their 
form.ation, inanagom(*nt, and AAdnding-ii]). The latest form of 
company Iuav is to be found in the 25 ,aud 2G A^ict. c. 80, 
amended by the 30 & 31 A^'ict. c. 131. It Avas upon the piussiiig 
of tliis later statute that men hitherto cautious about a sclieini 
of law so novel in the commerce and enterprise of this country, 
socioed to cast aside llieir fears, emboldened on a miestioii three 
times consideivd and every time allirmed by the British legi.s- 
hiture, and embarked their credit and their wealtli witli people 
of all classes, avIio, Avithont calculation, assiuned that there. Avns 



1745 


PUBLIC COMPANIES. 


PUBLIC HEALTH. 


174G 


no risk and a sure harvest of }j;ain for the poorest. It hccaiue 
a race to he first in tukiii" shares, and those who were liind- 
most in one scheme were easily made, foremost in another, so 
inventive and numerous wtTo jiroinoters of new schemes, and 
so indiscriniinatin^' and precipitate were people everywho.i'e to 
Jiazar<l their careful hoards and the comfort of what remained to 
them of life. The Black Friday of ]8()(> and many a day after 
revealed tins consefpieiices of the frenzied spirit ol* speculation 
when it seizes a Avholo ])eoplo. 

Fm'mation of the. Company. Any seven or more i>ersonR may, 
hy suhscribint; their nanres to a memorandum of jissociation anil 
to articles of refristration, and having the same registi'.red, form 
an incorporated company under the 25 & 25 Viet. c. 8!). 

In Slum rom])aiiy iiy a declaration to that efVect in the memo- 
raiulnm of assoc,iatiou, the liability of the shaifholder.s may be 
limited either to the amount unpaid upon each share, or to such 
an amount fus the laemhers may agree to giiaranli'i* to siil)se,ril)i; 
in case of the winding-up oi‘ the. eomjiany. Tin* former is called 
a company limited by shares, the latter a C(uu]tany limited by 
guarantee. In either case, it is indispensable, that the word 
Uinitrd ^oTm jiart of the name of the eom]>an_v, and be the last 
Avord of tliat name. 

LiabilUy of Mcnihcnt. The shares in any company under Ihis 
act are to be deemed jiersonalty and transferable ; and tlie com- 
]i!\ny is lionml under iteualty to kee.]> and maintain a proper re¬ 
gister of shares. If the name of any person is, Avitliont siillicieiit 
cause, entered in or omitted from the register of members, or if 
default is made or unueci'ssary delay takes place in euti'ring on 
the register the I'uet of any person having ccasinl to be a member 
of the company, sue.h jierson so aggrieved may a]ijtly by motion 
to any of the'su[>erior courts of laAV or equity lor a remedy of 
liis grievance. 

The subscribers of the meinoraiidum of association are to be 
deemed to havi^ agreed to become members of the company, and 
upon registration of the company shall be enti'.red on the register 
of iiienibors, and eAairy person agreeing to become a memb<T and 
entered on the, register is to be deemed a member of the com¬ 
pany. 

In tile event of a eomiiaiiy being wonud-nji, e.veiy l>reKent and 
]iast member is liable to contribute to the assets of the company 
to an amount sullicienL for payment of tlie debts and liabilities 
of the (amipaii}’ and the eosl charges, uiul e.\]»cnses (d'the wind¬ 
ing-up, ami fur the iiayment of suc,li sums us may be reipiired 
foi‘ the adjustment of the rights of contributories among them¬ 
selves, with the ijualitications following, viz. 

(1.) No jiast member shall be liable to e,ontribute to the assets 
of the com]),any if lie has ceastul to be a member for a jieriod of 
one year or ni^wards prioi’ to the cumniencement of the Aviiid- 
ing-ii]). 

(2.) No jiast member shall be, liable to eoiitrilnite in respect 
•jf any debt or liability of the conijiany contracted after the time 
at Avliieh he ceased to be a mcmbei-. 

(Ik) No ])ast member shall be liable to contribute to the assets 
of the, coiniiany unless it a]>pcar,s to the court that- the e.\isting 
im-mbers are unable to satisfy the contributions reipiired to be 
made by them in ])ursnam’e of this act., 

(-1.) in tin- case of a coni]»any liniiled by share,no contribn- 
tion shall be, required from any member e.\eeeding the amount, 
if any, inqiaid on the. shares in iv.s^iect of Avhieh he is liable as a 
liresent or past memlier. 

(5.) In the ea,se of a comjiaiiy limited In guarantee, no con- 
tvilmtion shall be reijuired irom any member e.xceeding the 
amount of the undertaking entered into on his hcludf by the 
memorandum of association, 

((>.) Nothing in this act contained shall invididate any provi¬ 
sion contained in any })olicy of assiirancii or other contract 
whereby the liability of individual members upon any such 
]mlicy or contract is rcstriided, or wliereby the, funds of tlic 
company arc alone made liable iu respect of suc.b policy or con¬ 
tract. 

(7.) No sum due to any member of a company, in his charac¬ 
ter of a member, by Avay of dividend,s, [uolits, or otherwise, 
•shall be deemed to be a debt of the comjiuiiy, i)ayable to such 
member in a case of competition betAvecn himself and any other 
creditor not being a member of the company ; but any such sum 
may he taken into account, for tlie purposes of the final adjust- 
miiiit of tlie rights of the contiilmtories amongst tlieinselves. 

For tkc Vroleciion of Credilora. Every coinjiany must register 
with the Registrar of Companies their place of business, must 
keep a register of mortgages on the company’s property, open to 
inspection at all reasonable times by any creditor or member. 

ABTS AND SCI. DIV.— SUr. 


Every limited Irnnking coiuiiauA", and every insumiicu com¬ 
pany, and deposit, provident, or benefit society' under the act 
must, tAvicc a year, draAv up a statement of its afluirs in the ])rc- 
•scribed form, find keep the same i-xhibited in the coinjiany’s uiiicc 
and branch oflioes nnder a ]>enalty of live pounils a day for every 
day’s neglect. 

For fill’ Probrtion of Members. Severe ri-strictions are laid by 
the statute ujum the alteration of any of the regulations adopted 
at the formation of the ctiinpany as the basis of its constitution. 

The Board of Trade may aiqxiint competent insiieciors to exa'^ 
mine and report, upon the uH'airs of any company, upon applica¬ 
tion, such as li)lluw.s, viz. :— 

(1.) In the case of a banking company that has a ca]utal 
diiddcd into .sluue.s, upon the, a])plic,atioii of niember.s holding 
not less than one-third part of the wliole, shares of the company 
for the iiirie bidng issued ; 

(2.) In the case of any other company tliat has a ca]»ital 
diviiled into sliares, iijion tln^ ajqilication of meinbiMs holding 
not less than one-lifth part of tlie wliole shares of the. conq»any 
for the time In'ing issued ; 

(3.) Til the. ea.se of any company not having a civintal divided 
intii .shares, npon the application of nieniber.s, being in number 
not h‘.s.s than oiiii-liftli ol the Avlmle nuiiibi'i* of persons for the 
tiiiie. being entered on the vegi.sfer of the coinpaiiv ns mem¬ 
bers. 

In case of sucli in.sjieclioii any ollic.er or servant of tlie com- 
jiany who refuses to j)roduc.i‘, any book or document, or to answer 
any (|UeK|i(»n ivlating to the alfairs uf the coni]>aiiy, incuis a 
penalty of live poiiiuls for each olVe.nce. The, ins]»ecU)r,s are to 
nqiort to the Board of ’Prade. 

]Pi.ndi)ni-up of Co)ii])(ini(% This may be by the f^mvt of 
Chancery comjmlsorily', or there imiy be a Aviriding-np nndiT the. 
supervision of tlie court, or then.* may lx- a voluntary Avindiug- 

nj>. 

Large ]lowers for this ]mrpose are, eonferred upon the court, 
and upon the liipudaloi' appointed by the court or by the coiii- 
])any. 

Conijiauii's LWtases Arts. 8 Viet. c. Ifi, anietided by 2(1 27 

Viet. c. 118, and by 32 & 33 Viet. c. 18. 'rhe,se acts jnirpose to 
!><• a. consolidatiim of general clauses to be incorporated with the, 
c(»n.stitii(iou of joint-sloeic eoiiipanies in so fa,r a.s the same are 
not varieil by ])articular provi.sions adojiLed for each jiarticular 
eoinpunv. 

'Phe cai»ilal of the company is to be divided into .shares, of 
which a register is to l>e ke]*!,, and whie-h a.re to be ]iersoual ]ivu- 
]iertv, transferable by deed duly stamped. 

The act jM'ovides fur the making and for the I'nforcoiiient of 
calls, if need bo, by the furfeitiiie of so many of the shares and 
sale of the .same as may be ncceasary to meet tin*, call. 

As against those avIio liave nut i»aid up their shares in full, a 
remedy is given to the creditors of the coiiqiany who can tiinl 
nothing of the company itself whieli they can take in c'xecution, 
and Avho arc therenpon entitled by leave'of the. court to jiroceed 
t<» laing execution outlie individual sha id i oldens to tin ^ e-\tent 
of their unyiaid liability on their shares lespei,lively. 

Borrowing ]) 0 'W’ers and the c.ondilions on which they can la* 
exercLsed are ]»rovided for. Tlie geiieial ]»(»A\(‘r,s of Mie dircrlm's 
are ascertained, tin- legal con.^tiliilion of pnldie iiiceliiigs of the. 
shareliold(*rs of the company, the ni.dving of ilivideiid.s, and of 
by-laws, and the conditions of valid arbiirati«»n, tin* A'alidity of 
notices a,nd olhei- matters nece.ssaiy to lx* di'liiied for the lawful 
conduct and niauagenient of the com]»any. 

T(» any one evi'ii cnr.sorily acquainted Avitli the liistory of 
]iublic conqiaiiies in the interval between 181.5, when tin* K Viet, 
e. 1(5 was passed, and 18()3, when that act was amended by the 
20 & 27 Viet. c. 118, it will seem to be. characteristic and sigiiili- 
caiit that in the latter year it Avas found necessary to ]»rovide 1iy 
the, above statute for tin* canceUation and .surrender of shares on 
the one liand, ami l.lie creation of additional capital on tin* other 
hy the issue, of new ordinary shares or stock, or of preferenco 
shares or stock. 

It is not les.s significant that by the same statute, amended by 
the 32 & 33 Viet. c. 48, it was necessary to a.scertain or e,on.stitute 
the law affecting debenture, st ock, the order in Avhicli the holders 
thereof ranked among themselves, and with other creditors 
against the property of tlie i-onipanjq aiul the iiieaiis and condi¬ 
tions of re,aliHing .such .stock. 

A change of name is not to abate from tlie poAvers of the com¬ 
pany their rights or their liabilities. 

PUBLIC HEALTH. Local Government Board. —At the head 
of all the executive and administrative authorities established 
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inuP.T Ji variety of Acts of Parliament llirou'^hont the 

Luroiif'hs and distiicts of England, nrhaii and iniral, for the jmr- 
])os(‘H of public licallli, is the Local (Jovemrnent Hoard, a depjirt- 
ineiit of Her M.'ij(!sty’.s Covcrnment, created l>y tlie .‘id t\: .‘jr> 
Viet. c. 70, in order to concentrate* in it tin*, supervision of the 
laws relatinj; to tlie ]>ublic. health, the relief of the poor, and 
local ^^ivernment. It is ]>resided over by a memher of the 
Cabinet, and consists of the following ex ofjirin inonibers : Lcu'd 
I’resident of the (.'ouncil, tlie Secretaries of State, Lonl Ih-ivy 
Seal, and the Chancellor of tin; Exchequer. The ])o\vers of this 
board consist of all ])o\vei’s heret(»b>ri‘ vested by any Act of Par- 
liujiiont in any Seej-ctary of State, the. Privy (’(Uincil, or the J‘oor 
Law Hoard, for tin* ]>ur|){jses fur wliie.h tlnr hoard exists. 

Uetmjummtinu nf J/dcuI Autkfiritirx m^d Ifisfrirfs. Hv the 
Piihlic Health Act, 1872, in ord(;r to extricate tin*, country from 
the confusion and conllict betw('en local autlmrities, createcl under 
dilfertuit Acts (d J’arliament, tlie ( 01 ( 111 ?'^ is divided into iirlian 
and rural sanitary districts, and amon;^ the various local authori¬ 
ties whos(! jurisdictions may overlie each other, that om* is ascer¬ 
tained with reference to the \'ari(>us existing' slatutes to which is 
eiitrUBted the a<lministration of tlie varinns laws conijuvliended 
within the {.(I'lieral conceniiiients ol‘the puldic licaltli. 

Provision is made, for the diie re]ireselitation of all ])arts (d" the 
district at the local hoard, and for the. e.xjienses, o(*m;ral and 
spei’.ial, ne.ccKsaiy to the fuliilmeiit of its duties. With rej,Mi-d 
tu its pow’ers, duties, and purposes, tlu'y are detailed in tin- Ibl- 
lowing slatutes, viz.:— 

Local (Jovi rnmeut Acts (11 & 12 Viet. c. (53 ; 21 & 22 
Viet. c. 98 ; 24 & 2.") Viet. c. 01 ; 20 Vic.l. c. 17). 

Lahoiirin^' (.!las.ses Lod/^in;.^ Houses Ac.ts (14 «S: 1.') Viet, 
c. 34 ; 2!) iSt 30 Viet. c. 28 ; 30 31 Viet. c. 2 h). 

Artisans and Lahoiirers Uwellin.us Act (:{] and 32 Viet, 
c. 130). 

Halvchuuse b'c{?ulation Act (2(> cK: 27 ATct. c. 40). 

Hiseases Prevention Acts (18 & it) Viet. c. 110; 23 & 24 
Viet. c. 77). 

Oaths ami Wasli H(mHe.s Acts (9 ^ 10 Viet. c. 74 ; 10 & 
11 Viet c, (51). 

Common Lod!.;iii,t^^ Houses Acts (U & 15 Viet. c. 28 ; 1(5 
iV. 17 Viet. c. 41). 

Sewaj^'e Utilization Acts (28 & '29 V’ict. c. 73 ; 29 iV- 30 
Viet. c. 90; 30 cV 31 \lcl. c. li:i; 31 I'i' 32 Viet. c. 

lib; 32 it 33 Viet. c. lOO ; 33 it ‘M Viet. r. M). 

Kuisances Heiiioval Acts (18 it 19 N'ict. c. 121 ; 2:1 it 21 

Viet. (’. 77 ; 20 Si 27 \'ict. c, tl7 ; 29 it 30 Viet. c. 

41 and c. 90). 

rUDlHilNC ^lACllINES. Iji converlin;; ]»i;.;-ir(in into 
wrou^dit, malleable, hai*, or for^fe iron, the naiin idqect is to ^et 
rid of most of tlie carbon and oxy^T.n. 'rbis is usually done 
in ]juddlin‘jf 1‘uriiac.es, in a, way that exposes the puddler to 
severe* labour and great, heat. [Iron M.^KU^’ACT^ul■:, E. C. 
vid. iv. col. 978.1 

Numerous inventions liavi* been tiled, lo sub,-.litide sleam 
])ovM'r for niamial ]Kiwer in tliis operation. ()iu* app.aralns aids 
the ])uddler by relieving Iiiiii from the harder ]t.irls of bi.s avoiIc. 
Hennelt’s plan, inlrodiiccil in 1803, Avas ol lliis kind : il was 
described Itefoi'e Hie histiliiliuu of Mecliaiii-al Engineers, and 
Avas used Avilh some ell’ecl in a, few of tlie iroinvoiks. Another 
machine had a rotary funiac.e on a vertical axis, Avilh a scrajn-r 
insidi*. A lliird, by a soineAvbat intricate a]>]taratus, imilated 
Hie io-and-lVo Miovenunt of tlie ]>iuldler's lools. A Ibinili 
bad a rocking motion inijiarteil to it, to ablate iln^ molten 
iron in tlie furnace. Messrs. AValker ami Watson s ])uddling 
machine had a cylinder rcA'olving on a nearly horizontal axis. 
At the. great DoAvlais Iron AVorks at Merthyr Tydvil, Avhere 
].b() ]uid<lling iunuuTu are at woik, Mr. Meiie]au.s, the manager, 
tried exjx'rimenls for many years on si'.veral forms of ]*ucldiing 
machine. He. arrived at a conclusion that a Iiorizoiital axis of 
rotation Avould ]>rol)al)ly be the must ell'ective ; but lie could not 
discover a good mineral lining lor the interior ; he tried Shef¬ 
field gaiiister [Canistkk, H (I S. col. 1103], SAvedish titanic, ore., 
and other materials ; hut all Avere. disrupted ami destroyed hy 
the great heat of tlie. molten iron Avilh which they came in con¬ 
tact. Ill 18(58 Mr, Dank.s, an American engineer, introduced a 
machine which i.s noAV attracting inmdi attention among iron- 
niasti'i-s. It was first used in the United States, at the Cin¬ 
cinnati Railway ANbnks. Tavo machine.s, of larger size, Avere 
aiUled ill 18(59 ; and all the old puddling furnaces at the Avorks 
were supeisedetl liy inachiues in 187(». In 1871 Mr, Dankscame 
to England, and ilescrihed his a])paratU8 before the Iron and 
Steel Institute, So strong Avas the interest excited, that the 


ironmasters of (deve.land, Staffordsliire, and South IV'ale.s joint'd 
in sending out a committee to Cincinnati, Avith several tons of 
the various kinds of iron ore usually smelted in this country. 
Tlie results ohtaiiied, and diNcrilaul 111 a report early in 1872, 
were so favourahle, that Dauks’s .system is now being gradually 
ado])ted hi this coiinlrv, a royalty being paid to him for tlie. use 
of the ]jatcnt. Tin* chief part of Hu* ap])aratUH is a revolving 
chamher, doAvii the .sides of which tlu* molten iron rolls; Avliile 
a blast fan sujqdies air. The lining is in two layers, initial and 
fetth*. The initial layer con.sists of a thick paste of pulverised 
oxide of iron, pure lime, a little salt nr soda, and water ; the 
fetllii con.siMks of a layer of a jieculiar kind of iion ore, melted 
hy the heat, and alloAved to How all round the. interior while 
the chamher rotale.s. From two to two and a-Iialf tons of fetlli* 
are u.'^cd for a furnace. l:irge enough to ]>uddle 790 jiounds of 
iron at oiiee. 'I'lie fettle, become.s a kind of vitreous coating, 
.sep;irated from the metal of tin* chamher by Hie layer of earthy 
Ol* mineral material. IVlr. Hanks claims for bis furnace ami 
machhieiy the following advantages : a saving of labour ; a 
.s:iving in coal or other liiel ; a greater number of beats or laid- 
dlings i>er day' ; a greater ])riuUice from a given Ave.ight of pig- 
iron ; a more regular .ami uniform (pialityin tlie inui; and more 
i‘oni])lete ex]tiilsioii of ])lu)s]ili()rus, silica, and snlphur. 

One reason for con Averting jiig-iron into malle.able by smelting 
lutluT than re.lining, for all e\ce])t the best qiialilie.s, i.s Hial. any 
kind of fuel i.s available in ]mddling furnaces. Messrs. AVhelj)- 
Icy ami Storer luive recently carried this advantage, still liii- 
ther, by Imniing ]iulv(‘rjsed fuel maile, of refuse matter Avliich 
bad previously lu-eii deemetl valueless for sueli puipo.-^i's, 

PUG Mll/li (Hjuciv.uaktnc ; E.\TmrKxw.\j{j:; l‘()Tri;iiy .\xi) 
PoiK'KiiAiN ; Tii.iw, E, C. and E. {.\ S. 

l'LHi(,)UE, the ordinary beverage of the Ab'xicans, is made 
from the. juice of the. Alaguey (.t f/arr A iiti ricidin). AA^heii the 
]dant is ahout to throw uj) it.-, great lioAver-steiii, tlu* leaves aie 
.stri]>pcal from around Hu* enihiyo stmii, Avliich i.s then .scraped 
out, leaving a hollow in the centre of the ])lanl nearly a foot in 
diameter. The sap Hows .so lively Huit the. hollow tills tAvo or 
tliiee times a day for eight or ten .siic.ci'ssive, Avi'.eks, so that ji 
•single maguey will yde.id (199 Ib.s, of sap in a season. The saj) is 
transferred to goatskin ves.sel.-!, in which it ferments slightly, 
it is then ready for ii.a*; the drinking honsi's and ilanc.ing-sheds 
in Avliic.h it is .sold heing known a.^ 'jinhimrins. Piil(|ui‘ is only 
.slightly intoxicating, hnt is 7'emlered more .so, and higldy dele- 
teiions, by steeping in it Hie berrii-s of tin* nrhiintti. A sort of 
brandy' i.s also distilled from the .^ap of tlu* maguey'. '’I’he ])Ian( 
is id’ cour.si* killed by the ]>roce,ss ado])1ed for obtaining the sa]». 
but Hu*, maguey is Uirgily grown for Hie making of pubpie, 
several e.stnte.s in tlu* valley of Alovico ])rodiicing a.s niueli a,' 
39,999 dollars yearly iVuiii its eiilluve. (('. ,1. Latrolie, L\f iiilih r 
In d/ot'(Vu, p]t. il8- 129.) 

PU.Mlt.’E STUNK, a grey hiA'a oblained mostly from Italy 
and Sicily, is iamb used by' ariilicers for ])oli,shing stone, slate, 
gla.s.s, metal, wood, ]Kiinted siii fares, iS:c., on aeeimnt of its liard- 
ne.ss and brilllene-.s. It is used either in the liini]* or in jiowder. 

PUMP, UKN'l’b’lFUGAH [('iiNTWirroAi, Pi mc, E. C. S. 
col. I77|. 

PUPPETS [MAiiioXKTTUs, E, U. S. col. ir)17|. 

PUlHdN.S, in roofs, liorizontal jiieees of timber ]ilaced under 
rafters to divide their length and keep ibcm from sinking, tln' 
]»urliu.s Tivting on tlu* priiici])als. IKm.m, E. (.'. vol, vii, col. 
J(j.h, and tig, 1 l.J 

PUllPURA, Hu* scurvy : the ])iirj)les : of Avhicli there are tAVo 
]H'iuc.ipal forms, iianiidt, sea scuiA'y,and/tu /aorr/irtf/tcu,haul 
scurvy. 

_ PURPUREIN, (yi2,N.,0,n a iirodiict. 

formed hy the action of ammonia on jiurjmriii. It crystallizes 
ill dark crimson inicro.scoi)ic needles exhihiting a line iride.scen1i 
g!A‘i‘U colour by reflccU'd light. It is only slightly soluhle in 
ether and in cold Avater, more I'asily in liut Avater, and readily 
in alcohol or dilute alkaline solutions. Treated with nitrii 
acid, it yields inagniliceiit scarlet ]>visms of nilropnrpiire}ii. 
(Stenhouse, J'roc. lloii. Kor. xii. (533, xiii. l l.o; ScliiitzenhiTg'v 
and Schilfert, Jnhrcsimirht, 18(54, 543). 

IHTRPURIN, G|^H„0,, ((macerating groiiml 
madder roots Avith diIui(^ aqueous solution of suljdiurous anhy 
dride, mixing the filtrate Avitli .suljdiiiric acid, and heating it to 
540'" or 40" for tAV'o or three lioiins, orange-coloured flocks of im- 
puj-c purpuriii arc de]io.sited. Tt may he obtained in a mueb 
purer state from muiijeet or E. India niadder, by boiling it with 
a solution of aluniiiiic sulphate, jirecipitating the filtrate with 
sulphuric acid and extracting the red coloured precipitate with 



rUTRID FEVER. 


rVR( )C’ATECITIX. 


carbonic disnlplinlc*, jn’i'-vioiisly removed the viniijliffiiif' 

by boiliiif' it 'vvilh -Wiitor. Pino imrpnriii cryslidli/os from id- 
coliol ill deep lod noodles of oon^idiTablo si/o, vliilst from diluli- 
alcohol it is il('j»ositod in slondor l)ri]L;ld oran^a* rod noodles con- 
sislin^Md'a hydrato of ])iir|)iii in. It is Imt sli>rhtly sidiildo in 
vator, luoro readily in alcohol uml cllior, ospocially when hot, 
easily in hot hon/ul. 

The- erndo piir})uriii propariid by the first-menlionod ]»rocess, 
contains bosiuos jnirpnrin a Kiibstanci' cryslallizin.iL' in brich rod 
noodles, callod pmalojtin'purin, (_h„U,yO., ? 0- 

insolnblo in boilin;^- alcohol, but soliihlo in lanizol. Like ali¬ 
zarin, those ooni])oun(ls dye cotton J'abries, mordanted with 
almnina, u bri^dit and ])(n’nnniont rod. 

JHIRSUIVANT |Hi:kali), E. (k vol. iv. nd. (5(»»]. 
PlITREFAClTloisL [FiniMr.NTATJoN, E. S. col. !KSJ.| 

PUTIITI) FEVER, a nann* ^dvi'ii to fiijJnut^ from the docom- 
posin^f and offensive state of the discharge's mid diseased textures 
of the, body. From the common occiirrenci' in bail cases of sjiots 
of blood, or lar^foroiitjionrim^sof it,nnder the skin, ami from the 
outlets of the liody, the fe\'er known as .spotted fever is also 
called putrid. Tyjihus fevi'v, iudi*ed, lias nniny synonyms, 
aceordin;^ to the jiersons anion,whom, and the places in which, 
it ])revails, and tin- most obvious a])])('arances which ac.com- 
])anv it. 

PUTTlXtf TTTE WEICHT. The birthj.la.e .d this pastime 
was amongst the. ,great Highland elans, and ilnring the last ti'ii 
yea,rs only has it become ]) 0 }mlai’ in Fnglaiid, where it owes its 
introduction to the vi.'^e and pojnilarity of what are now termeil 
“Athletic S])oi’ts.” In Ireland tlie weights used an* far heavier 
and diller in sha]ie from those u.sed in Fngland and Seotlaiid. 

d’he “ wa'ighl,or missile, may In' mat I e of iron, steel, le:ul, 
or stone, hut as a matter of coin'eiiieiice in c.a.sting the 
iianiedmetal is generally used, and in shape it nni.sl he a i»eifeel 
sjilu're. SeviTal I’aried nielliods of“j)utting” liavi* been in 
\ogue at various times and ]ilace.s, Imt tin-only true one that is 
now generally vi'i'oguised is with a “se\t*u feet run ami no 
JblloAv.” As may he implied, from the nomenclature the eomli 
tioiis of putting are that, the performer shall he allowi'd Intake 
a I’llil of se\eu leet only, and that he is allowed iio “ hdlow ” hy 
jii'ojecting either foot, oi'er that, distance. Accordingly, t.lie usual 
jtlan is to rlraw two ])ariillel lines sevenJei'l apart, williin which 
.space the put ter may hop, jiiiiiji, walk, or run, as he ]»lease.s, but 
the following process has heeii found the luo.st ellective. Tin* 
body sbould be balanced on the right le.g, W'illi l.bal foot close to 
the j'eannosL line, tin* right liaml bolding the missile, ami the 
]\iiuc.kle,s almost toiicbing the right shoulder. 'I’lieii raise tlie 
s[ilu.*rc two or tliree times to the full (‘Xt.ent of the arm to get the 
muscles into play, tlm 'svlioh* weight of tb<‘ body being on the 
right leg and tn(^ left toe,^ just tonebing the grouml. When a 
good balane.e is accordingly obtained, take a lioji of from two 
and a half to three feet towards the front score, s]»ring ijuickly 
11]) to llie latter, letting the sj)here go aw'ay at the same moment, 
and l»ringing the riglit leg duw'ii with the loe.s tonebing the 
I'ront scoj-e and the riglit sidi- tif the body fori'inost. Ily tin’s 
method any follow' of the body after the, weight ha.s heen deli- 
A'en;d is ])revent,ed, the left leg acting a-, a, ])ivot, for the filial 
turn. The sphere mu.«t be lu'ld in tla- b)W'est ,joints of the 
lingcr.s and ])alin of the h:in(l with the wrist as stiff as possilile. 
A lieaA’e is not so good as a ipiick .jnni]), and the ipucker the hop 
and throw ([)rovideil the, bahinee is not lost ) the better the pul 
will be, care being taken to aim U])wai(l.s. Strength avaib mmh 
in this ])astime ; the ])rinei])al muscles brought into use are the 
front ]iart of the deltoid which connects the I'iceps ami coll.ir- 
hoiie and brings the sphere ii]) and down, the ]»eetoral miisele to 
bring the arm forwards for the delivery, and the triceps which 
extends the elhow-joiiit. Care iiui.st be taken imi (o injuri' the 
right ankle in sjuinging, as it has to bear the w'eiglit ol the mis¬ 
sile as well as that of the W'hoh* liody, ami the chief ilillie.ulty 
for heginners lies in changing le.gs after the, hop. 

ddie sphere in almost niiiversnl use for this pastime weiglus 
i()lbs., wdiieh has heen put 42 ft. 5 in. by an amateur. A ITUi). 
weight has heen put 47 ft. 11 in. by a ])rofexsional. Wnlui 
22 lb. ball the be.st put has been a little over :5(J ft., wdiilsl a 2 ^ 4 * II). 
missile bus been ])iit 40 ft. by a ])rofessioual. Till tpiite hitely a 
hOJb. wadglit w’itli a ring handle wais much in vogiu- in Ireland, 
but. it wars of course far too heavy to ])ut in tin*. ]>roper sense of 
the term, and had to be swmng by the handle het.Aveen the legs, 
whilst an anything but graceful follow*^ xv'as inevitable. Mow, 
hoAvever, that the irisb have introdueeil Englisb athletic sj)orts 
into their i.sland they liave given u]) so ab.surd u W'eight Avhieli 
freipieiitly causetl serious injuries through severe .strains. 


I’VRENE, ('i.Jli,, ((\yiJf\o), n com])ouiid found amongst the 
solid hydroearhoiis 1 rum coal tar Jiaving a higher hoilijig i)oijit 
than anthracene, ^^'hen ])ure, it erv.stallizes fi’om boiling- 
alcohol in plates wliieli ai'e only slightly soliihle in c.old aJeohoi, 
but Ireely in beii/ol or ether. It melis at 142 and di.stils im- 
change.l at about tttlo'. Ity the action of nitric acid it yields 
nnniniiiii-npiir,,,,, (\,dIf,N(V. (tb), aiul dilli(ro/njnnc, 
both erystallizing in yellow needle.s. 
It also tonus substitution compounds when treated Avitli bro¬ 
mine. Jlixidiitdropiirno., OiJIk; is ])rodiiced e)n lieating 

])yrene willi .strong hydriodic acid to 2(K)“. It cry.stallize.s in 
colourle.ss needles wliii^li melt at 127' and an* very soluble in 
ether, hetrzol, and !)oiling alcohol. The con.stitiition of ])yivne 
is ])n)hahly that of i)lienylene naphthalene, (',nllfl(l-oH,). 
(bH'iNoNKiS, E. (I S.|. ((Iracin', /kab (I(s. Her. iii. 73M, and 
Ann. (%ein. I'hnrni. clviii, 2sr).) 

1*VR11EL1< )i\l E'rF.R, ail iiistrumeut contrived hv Fonillet for 
mea.snriiig the intensity of the sun’s heat. It consisi.s of a shal¬ 
low circular ve.s.sel of silver, covered with lanqihlack above, con¬ 
taining water or mercury, with ii thermomi'tev entering from 
lielow, and so arranged tlait the sun’s rays fall U])on the vessel 
])i'rpendienlarly. When the Avater is of thi' temperature of the. 
anil)ient air, the ves-sel is ])laced in the shaile, aTul allowe<l to 
cool against a clear sky ilnring live niimites. The lo.ss of heat 
by radiation is called r. 'I’lie black surface is iioAV exposed to 
till' sun lor live luinnles, and the rise 11 is noted. The vi'ssel is 
again ])lae(’d in tlu' shade for 5', and the loss is >•'. Tin* total 
lu'ating elfect is ohlaim'il by adding the amount thus lost to 
Ibe a.mouiil direetlA gained from llie sun. ’Phe entire heating 
elfect is 


Foudlet U.sed al)oul loOO grains AVeiglit of AA'ater in the A'osscd. 
See A)'tinomkti:i{, F. (I S. col. ;M. 

FVRIDINF, (’,.11.N (^'in/fyV), (F. (vol. vi. eol. SfiOj, a, 
ha.M! eoiitaiiied along Avilh ])icoliiie in the ])i'oducts of the 
dt'sinii'livi' distillation of eeiiain suh,stances of animal and vegi*- 
labh' origin. It also ajigears to hi' fonm ilAvhen amylic uitiite is 
healed w illi ])hos])horie anliydriile. F\ ridine is a eoloiirle.ss mol)ile 
li<|nid of a peculiar ])eneti‘ating odour, boiling at 117' ami having 
a. deiif;ily of O'Jts.y.s iit o . ll is miscil)le Avilli water in all ])ro- 
portioiis, and form.s .sUts Avhich crystallize Avell and aie readily 
S'lubh'. 

nipiiritliiir, (-\„lli„N,j (''..n/Ai)'^’yb i'-* Ihruu'd along with 

other ])i<)diicls Avheii i)yridine is boiled fur si'iiie lime, with 
nu'tallie .sodium. It crystallize.> in coloin-le.sslU'edles Avhieh melt 
at lO.s and sublime readily. It is only sparingly soluble in 
••old Avater, hut readily in alcohol, ethei’, or liot Avater. Most of 
its .salts ••rystallize aa'cH. (Anderson, dour. ('Iirni. S»r, xxii. 
toe ; (lha])mau :uul Smith, Ann. I'linn. I'lntnii, t<n.it. vi. ■,i2’.0. 

I’VRI'PFS. A liirge trade has sprung ai]) in pyrites (snl- 
phuri't of copper and iron). When, in IHIls, a niono|)()Iy e.sta- 
Idisheil by tlie King of Na])le,s sent ii]) the ])riee of jtalia.n 
.sulphnv from o/. to 1 1/. ])i!r ton, sulphuric acid mauulacturei.s 
turned their attention to ])yi'it('s, 'J’lii.s ore is the most largi'ly 
used of .‘ill for obtaining eopjan-; but it is noAvalso an impoi lant 
.souri'c of .sul])iiur. At the chemical AVoiks it wa.s cnslomary to 
Ihi'oAv tlie burnt ])\ riles a-.ide a.s Avaste, AA’ben most of ibe sul¬ 
phur bad been e\lra<-,l.i‘d from it ; hut, iioav, by Avell-])laimed 
clu'iiiieal ]»roees,se-;, llie Avasle is made to give ii[) more, e.ojijier, 
a little gt)hl ami silser, niiiiiatic acid, si'vi'ral metallic, chlo¬ 
rides, o.xidi' of iron. ;iml suljihatc of sod.i, all in saleable form. 
When pyrites is used merely as an agent, in the, maiiufaelure of 
.'^oda, the suljihur is in great jiarl Avasted, and throAvn aside 
in the altered form of .snijihnret of calcium; several altimijits 
lo ntili.se this refu.se are noticed in Alkai.i Wasti-;, E, (I S. 
col. !U;. Claudel’s jiroce-s for extracting various substances 
from Ava.sb' burnt copja-r ])yrites, as oomlucl.eil by Messr.-. 
I’hillip.s at the Lancashire Aletal F.vtraetiiig AVoiks, AVidiies, 
comsi.sls in miving the, burnt ore Avith counnoii salt, j-oa,sting at 
a loAv teinperalnre, lixiviating Avith a Aveak solnlion of hydro- 
elilorie, acid, jirecipitatiiig the contained silver Avith iodide of 
jiotassium, and sA‘]iuraliiig the silvt.-r from the iodine by the 
action of zinc. In 1H71 more than 1 (:,(>()(» tons of waste burnt 
pyrite.s AA'ere treated in thi.s a\ ay, yiebling about 11,000 oz.s. of 
juire silver. Further jiroce.sBi's led to the (‘xtraction of a little 
gold, ami of iinmi'ioiis n.seliil chemicals. 

FVROGAMIMI HFTKJ ACID. f(jA.Mi*UHKTic Acid, E. C. S. 
e.ol. 411!.] 

FVROCATECJIJX, (hm>hcnk Acid, CJlaOa - CJIJloj 

b T 2 
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PYROMUCIC ACID. 
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[1^. N'ol. vi. -153]. This is the nictii motlifica- 
ti(»u of oxyi'hi'Jiol, or Itoiizol in wliicli two atoms of hydrogcni, 
occupyin^Mlu! j)ositi(»n 1 : 3, an*, rcjjiac.cd hy hydroxyl (JIo). Tt 
is ol)liiim*d on fiisiii;:' inotaiodjfhonol with ])otasaic hydrate, the 
ir^diiK' lH!(;oniin;f iviOacod by liydroxvl ; also by the dry disliDa- 
iioii of ]trolo(;iitechui«.- arid, and by the action of hydriodic on 
guaiacol. It iindts at 11(1 and boils at 245 . 

i'V'ROCALLltJ ACID, IHoxuphnilr /Irn/. C„TTfl 03 =C„lT 3 iro, 
[R. ^vol. vi. col, HoilJ. 'I’his, which i.s a trihydroxyi 
derivaiiv(i of beii/ul, may l>e regarded as ben/ad in which three* 
atoms f)f byilro^feii ha\’e been replaced by hydroxyl. It crystal¬ 
lizes in snow-white lustrous jdates (jr needles which melt at 115" 
and suldinui at 210' with partial decomposition. On ])aasiii^ 
tin; vaiioin* of ]»yro;^faliic acid over hesated zinc dust, benzol is 
formed, and when tn ated with bromine it yields trihrornnpijrtujiillu' 
((rill, crystallizing in large colourless 

prisms almost insoluble, in cold water. 

PYROITARACEMIC ACID. [iTATAiiTAme Acrn, E. C. S. 
col. 1388.] 

PYROMELLITIC ACID. [Mju.ijtic Acid, E. C. S. col. 
I53rj 

PYROMETER. [E. C. vol. vi. col. 8.50.1 When new instru¬ 
ments ami piuces.'.es are introduced, it is a .sign that the edd 
one.s gi\'c unsatisfactory results. Many forms of ^yynuncter .and 
]>yrometrical proc.csses an; described <u* referred to in the E. (!. 
article, since the date (d' which Ji mimbei* of new in.strumenls 
and ]ir(jcesses have bct*ji coiit.riva'.d, iim.^t of them heing of a 
more, rclimal cjiaracter titan (Uiy previou.s one.s, since the tid- 
vaue.e. of science ]mts new forces into the luiiids of the investi¬ 
gator, or greatly im]troves old ttne.s. I'Jie air thermometer htis 
Ite.iiU mueh iiiijtroved by llertbelot [Tnmi.Mo.METKit, E. C. S.], 
wbilo Regntuilt luis employed t he, v!i|)our of mercury as ;i pyro¬ 
meter, for which pui jiose a weighed 1Ia.sk of ■jdatinuin or <tf 
jKii'celtiiu contiiijiing mercury is heated in the fnrn.ace, the teni- 
jieiature (tf wliicli is to be tiscortained ; the mercuiy soon boils 
and drives out till the air from the lltish, and Viipoiir of mercury 
at the teinpenitui't! ol' the furnace ttikes its jduce ; the tl.ask is 
now closed, wit hdniwn from the furntice, cooled, and weighed. 
The volume of the llask being known, its tdso tbe W(‘iglil of 
the va]tour of mercury that lilli*d it at the temperature, of the 
fui*nuc,e, as well as the deii.sily <tf that vapour, data an* thus 
<d)laiued for determining the, \emperature. Vapttur of iitdinc 
Inis been eiuithtyed by De.ville and Tmost fora siniihirpurpo.se, 
while Jjec((uereL lias delermiued high temperatures by mea.sur- 
iiig tile iiiteiisily of tlie liglit emitted by the beated body. 
According to tlii.s nietliod tbe fu.sing p(tiutitf]djitinum isl(>0()°C. 
(2!)12'’ E.), and tbe lieat (tftlie vidlaie, arc 2(»7(»''(!. (3758"E.) 

Dr. C. \Y. Siemens takes advantage* of tlm circum.stance tbat 
the electrical resi.slanci! of a metallie condiutor increases with an 
iiicrea.se of teinjti-ratun;, to construct an instrument f(tr mea¬ 
suring the ti'.inperature at distant or inaccessible placi‘s, including 
tbe interior of furnaces. This was the. subject of tbe Eakeriau 
lecture delivered before tbe Royal Society in is71. (‘Proc. R. S.’ 
xix., }). 443.) 

Eor measuring te]M])eralures not exceeding lOd 'C. Iw*) .similar 
coils ajv cinini cicd by a light cable coutaluing three in.sulaled 
wires. One of lhe.se coils, llu* /In nnoiiKhr coil, being ]>rotec.te«l 
against nioi.stuie, mny be loAveri'd into the .sea, huriecl in the 
ground, or lixed at any elevated or inaecessihb; j)lace the tem- 
]M:rature. of wbieli has to be rec(ird<-d from time to time. Tbe 
other, or coiiijuirisnn ciiil, i.s plunged into a le.st-bath, of XA'liich 
the. leni]»erature is raised or lowered until an electrical balance 
i.s e.stublished between tbe ]'e.sistances of the tivo coifs, a.s imli- 
cated by a galvanoscope, or by a dilfereiitial A’oltameter, such 
balance implying identity of temiieralure at the two coils. The 
teni[)erature of the test solulion is measured by an ordinary 
tlierinonieter Avhieli tbns gives the limipi-ratiu'c at tbe distant 
place. 

In anotber arrangement the conipiirison coil is not nsed, tbe 
resi,stance of the tliennoineter coil, wbicb is a known quantity at 
(P, is mea.sured by a dilfereiitial voltameter, and the tempera¬ 
ture eoi’res])oiidiiig to the iiidicatiuiis of the iustrumeiit is found 
in a table. In measuring furnace t.em]ieralure8 tbe jdatimim 
wire that, Ibnus tbe pyrometer is wound upon a .‘^mall cylinder of 
jiorcelaiii contained in a clo.sed tube of iron or jdatimim, wbicb 
is exposed to the beat to be measured. If Ibis docs not exceed 
a full red lieat, or say lt)()(V’ (the protected wire may be left in 
the furnace; but above KKtO"" 0. the tube is exjuised during only 
Bay three minutes, so as not to soften the porcelain cylinder. 
In this way temperatures exceeding the welding point of iron, 
and approaebing the melting point of platinum, can lie inea-, 


sured. The leading wires between the thiTinometrie coil and 
the lueasuring instrument (which may he several miles in length) 
would cxercisi* a disturbing iiillueiice were it nut for the thiril 
leading wire common to both branches of the measuring instru¬ 
ment. This con.sisls of tAvo voltameter tubes on graduated 
se.ale.s, so (aninected that the ciirreut of the batterj' i.s divi<le<l 
between them, witli one branch including a known and perma- 
! neut resistance, and the other the unknoAvni re.sistaiice to he 
i mea.sured. A senes of measurements i.s given of resistances 
varying from one to ]0,0()() units, shoAving that the results agree, 
Avithin one-half ]»er cent. Avith the independent measurements 
obtained of the .same resistances l>y the 'Wheatstone method. 
(Alloy, E. C. S. col. 102.] 

An Acondir pifromr/ir hiiA been described by Prof. Mayer, of 
Hoboken, Noav 'Jer.sey, ll.S.A. in the ‘Phil. Mag.’ for Jan. 
1873. It is an inslrumental siinjdilication of Zocli’s method 
(‘ Pogg, Ami.’ cxxviii.) for measuring the number of acoustic 
Avave-leiiglliH contained in a given tube. (See ‘ Phil. Mag.’ for 
Xov. 1872.) The method is now api)lieLl to the determination 
of the vari.ation in llu* iminher of wave lengths contained in this 
tube caused by a ebange in thi; temtierature of the air Avitbin it, 
and thus determining any temperature to Avhic.h the tube may he 
ex])o.sc,(l. Sujipose we wish to determine the tem]H;rature of a 
furnace, Ave have an DT, organ ])iiie outside, and ojijiosite its 
nioutb an I ■ T.,, ic.sonr/./or, Avhile tubes from the nodal capsule of 
the ]»i]te and from tbe resonator b‘ad to contiguous gas-jets 
])hu*e<l belbre a ]*evolA'ing mirror. Siip]»ose tbe air in and 
around tin; organ-])ij>e to be at 0’(\, and llial the .senations of 
tbe, llame.s of the ]>ipe and the resouiitor are by mean.s of tbe 
'innuonirfrlc JJaiiir iiiirromclcr* liroiigbtto coincide, Avhen tbirleeii 
metres of metal tube coiniecting the resonator and its manomelric 
cajisule an* placed in a furnace also at (P t/., tin* leiiglli of a Avave 
in the furnace tiibi* is -j?'];] — ()*()5 metre, and will cmitain 
twenty Avave Jeiigtli.'. Sujijiose, iioAV, the furnace be gradually 
raised lit 820° the .serrations of the, resonator liaine gradually 
slide oA'er those of the organ-]iipo ilame, until at 82(PU. the 
serrations of the resonator Ilame Avill have glided over ti'ii times 
the distance sejiarating the ceiitrc-s of Iavo contiguous serrations 
of the Jlanie ol‘ the organ-pi]»e ; for at 82o '(l. the air in the 
furnace-tube will have expanded to four times its volume at 
(P(k, and will contain half the iiuinber of Avave, lengths, Unit it 
did Avlieii at (P(.'., and the Imiglli of one of tlie.se Avaves in tin* 
tube Avill In* I *3 metre. 

In the formula for Hie velocity of sound in air V = 333 
v'l+*<HI3(i7( ill Avbicli V is tin* vcdoc.ity of sound at the 
tenijierature / C.", 333 = the. velocity of .sound in metres at iP C., 
and •0()3(J7 the co-ellicient of the ex]»ansion of air under a con- 
.staiit jnvssure (us determined by Magnus and |{egiiault). Xoav, 
a.s.suiniiig this co-enieieiit to 'lie correct, tbe acciiraey of tin* 
measures by the. acoustic jiyroiiieter can be ensured Avitbiu 
10" (1. as equal to those of the air-the.rrnometiT. 

’J’ables are given of tbe A^elocity of .sound and aaw'c lengths ol' 
the iiol(* UT, corre.sjiondiiig to teinpeiatures between 0" C. and 
2000'’D. and also to tenq)eralures l»etvveeii O ' and — 272 ’48 (*. 

(Eii.a.aik.s, Sensitive, E. (’. S. eol. JOlO ; .see also Kesonatou, 
E. (!. S.; al.S(» the t;)aborafe ]>a,j»er by Dr. lludolpli Kbnig, on 
Maiiumctric Flames, in Poijij. Ann. cxlvi. 1(11, and translated in 
the J'hil. Midi, (A\it.b co])kiS of tbe plate.s and Avood engravings^ 
for Jan. and Feb., 1873.) 

I’VROMIKJIC ACID, 0,11,0., formed in small 

(|iiantily by tbe dry distilhiLion of inucic acid [Muck: Acii>, 
E. 0. vol. V. col. 8181, is most advantageously ])ri“parcd by treat¬ 
ing furfiirol with alcoholic pota.sh. Tt crystallizes in Avbilc 

* Til nuistriicting this instrument, iittaihcd to the two j)i])c.s two of 
]voiii;r's fluiiM's arc iirrangi'd no Ouit tin* point of oiu; tlinni* rciichos above a 
.small lixed mirror A\liidi hides its laisc, bul which shows by rcllcction tbe 
Itusc of the other lljinu', IbuK jirodm ing llic ilhi.sion of a single Haim*. II 
tins coinponnd imago be olmoivi il in the revolving iniiror while tlie tw" 
pipes are lioiiig Mmiidod, tlie point, .‘lonnratcs IVoni llio base, shoAving llial 
(bo two Itamos shine a It on lately, the one rotracling while the oilier 
oloiigii(,o8. If the tAA'o tubes ad on (lie same Ilame, tliere is no elferl, tlit 
flame remaining iminoveiible. by i>lacing the small lixed mirror on a 
divided circle, or by silvering its hack ami ddennining its angular dis- 
plaeenieiils around a vertieiil axis, by observing tliroiigb a teleseojie tlir 
relleelioiiH of a fixed scale from the "mirror, a simple ami ]irecise micro- 
meter is produced for aseertainiiig the amount of displaci'inent of tlo' 
resonator’s Ilame. Having onec detc'rmined for a given note the anioniit 
of angular motion of the mirror reijuired to remove (be basiis of (he ttaim ' 
over the distaneo between the centres of two contiguous seiratious, w'c 
have the angular value of u displacement equal to that I'aused by niovin;*, 
the resonator through a wuat length ; and a fraction of the turn required 
to producu the above movement ol the hasea of the flami's will he equal tn 
jhat produced bv the removal of tho resonator over a corresponding fraction 
^f u wave length. 
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PYROIIAOEMIC ACIJ). 


rVJaillKJ DAN OK. 


needles which iiic.lt at 130'’ and siiblinie readily even Ixdow 100\ 
It is moderately soluble in cold watt'r, and freely so in alcohol 
and in hot water. Must of the jiyroiuneales erv-stallize well. 
When treated with hroiniiie it yield.s iiutatlirinnic aciil, OiHJliaO^ 
(0„7Pa/h.jO„), ervsliilli/ing in white nacreous scales which nie.lt 
at 120"' and are easily soliihle in alcohol. Mucohroinic acid, 
treated with an afiiieo'iis sninliun of baric hydrate, deci»ni|iosc.s 
carbonic anhyilride and hydrobroniie acid being eliininatetl, aiul 
bromacetylene and wncouic acid, ('.^11,/)., Ibrimil. 

[PhiitFlJHoi-, K. Cl S. col. 1U!)1J. 

IWllOMLUMD ALCOllOli. [Fi iti-uKoL, K. i\ S. col. lO!)!]. 

?yilOUA(di::\fTCI acid, Punn-k Aad,(yr,, 03 = I 

(//i>,Cfl77,/A)» [Taiitaric! Acid, K. (1 vol. viii. c.(d. 28j. This 
acid, which may Ix'. r<'garded a.s nudhyl-glyoxalic acid, is pro¬ 
duced by tile, dry distillation of tartaric or racemic acids, or by 
treating the latter with hydnxdiloric acid at 180 in closeil tubc.s. 
It is a yellowish coloured liipiid, soluble in walt'r, alcohol, and 
ether, and boiling at 1(5.5'’, with partial dec.oiii[>osition. It is 

converted into lactic acid | qqj * ^’y uction f)f nas¬ 

cent hydrogen. (Wislic.e.mis, Ann. (diem. iVno-n;. cx.wi. 22.5, 
clii. 200; (Jeuther jind Ileimanii, Zt its. Phmi. v. 51181 

rYKDTAllTAllUJ A(JH), tliI,D, [Tautahic 

i\c'l!), 11 C. Vol. viii. cid. 281. d'his acid, which is found 
amongst the products of the ilrv distil hit ion of tartaric aciil, is 
also jiroduced by tre.'iling itacunic or citr.iconieacid with .sodium 
amalgam, and by the action of h\droc,h!mic. acid at I8D on 
tartaric acid. It cry.stalli/e.s in colourles.s pri.sms with rhomhic. 
has(‘, which melt at 112' and hoil at almut 200 , heing atlhe .same 
time, partly e.onverted into the anh\dride. It is very soluble'in 
water, alcohol, and ether. 

When ilaconic acid is healed with I'oneeiitnd.ed liydrochloric 
ariil it is converted into ilKrhlontpjtrntintnrlr arid^ (*r^llytM<>| 
((',ii//y(which liy the action of alkalies yields Hanialir <(< iil 
(E. (!. S. col. 13H7|. (vVrrp(‘, Ann. C/inn. I'lutrni. I.v.vi. 755; 
Kekule, do. Sup. i. :142 ; (Iciitln'r and lliemann, Zcit.-<. (Hu m. v. 
318; Swnrt.s, lliill. Ar<(fL Jlch/. ('2| wii. and .\ix.). 

IWllOTKCllNV', tin* !irt of con.stnicling and di.splaying 
Fhrii'nrhn^ apiicars to have originated .'iinung the Chinese, the 
iindouhted inveiiLor.s id' giiniiowder. Harrow descrihes a display 
ivliicli he witni'ssed in tJ’ iiia, eclijising in ingenuity of de\ice 
anything hi' had seen in .Kiirojic, l'’iresvorks were intrudiieed at 
I'doreiice, as component elemi.'iits in grand out-door ceremonie.s, 
in the. 13th century ; they hecann* known in other cities of Italy, 
then in France, and so gradually in (.lermaiiy and England. 

The. beauty of lirew'orksdepeinls iiiaiiily on the .sudden c.hemical 
niiion, with exjdo.sion, of ox,ygen and Jiumeroiis bases, attended 
hy llic iiroduc.t.ioji of colours, llames, and sjiark.s, tlmmgh the 
.addition of liiiely divided metals and metallic conijamml.-i. The 
various chc.mical reactions take place hy comhming tw'o or 
more suhstance.s, and then kindling them. The siihstaiices among 
which the choice i,s Jiiude coni]H'ise gunpowder, .saltpetre, cliar- 
coal, suljdiur, chlorate of ])ola.sh, metals in a linely divided 
state, oxides and .salts of jiietals, iual numeron.s olhcr.s. 

Many' ^•ariel,ies ol' mechanical ajiparatu.s !ii-i* i*m])loyed in 
arranging and tiring tlie jiyrolechnic. com]»>sition. Funners or 
rollers, rolling tables, ami rolling boards are. u.sod in making 
tuhes of ]ta.per and pasteboard ; a, treadle maeliine. is employed 
to choke, or close the ends id' some of the tubes when lilleil; a 
niatch-framo aids in making slow .‘vnd ipiick nuitclies, wicks 
stecjied in a solution xvbieli enables them to ignite the liriwvorks 
ipiickly'; tonc.h-piiper, made of dark blue ])ajM*r s]>onged with a 
chemical solution, i.s u.sed for cu]i])ing the tuhe.s, Ae. ; ]»orinre.s, 
to kindle .some of the Avorks, are tubes Jilled Avith a coni]iosilion 
Avhich produces a strongly heated llame ; Avhile leaders, or tubes 
of communication, are. so lillcd and arranged as to communicate 
fire from one to another of sc.veral ])art.s of a device. 

Siiu/lr fireworks are made to he shown .separately, or to be 
combined in A arioirs fanciful devices. The follow’ing an; some 
of them ;— CracL'crs are tinin.s of coinpu.sition folded hi long 
stiips of paper, hent to .'ind fro into many juiialli I pnrtions, and 
tied up closely ; Avhen ignited, an exiilosion t.-ikis ])laci; at e.-icli 
biuul or elhoAV ; the composition varies accoiding as the desired 
effect is to be merely an ex])losiun, or an explosion accumjianied 
by sjiarks and colours. tSt/uihs are small tubes of cartridge 
p-aper, closed at one end, and filled with a coin])o.sition of gun- 
pOAvder, charcoal, sulphur, and steel filhigs. Serpents are large 
Bimibs, in which the, composition contains a little antimony; 
when fired, they make a hisshig noise, and move about in a 
zigzag Avay. Gerbes are stout, strong, pasteboaid cases, givinp 


forth a A'olume of c«doiired .s])ark,s tlie nature of Avhicli de])ends 
on the. kind of metal dust combined Avilli the gUii})o\A'der and 
other ingredients. (\ilhirin>' are marrow ]>aj)er tubes, 

tilled Avilh com]K(sitinn, and coiled round a central Avoodeii 
di.'O ; A\lien ]»inned against a ]io,'.t, or tlie end of a slick, and 
ignilrd, liny revidve by recoil as the .sparks stream i'orlb at 
the extreme outer end III'the tube. Stars are small balks, snme 
Avitli and .some withniit case-', made chirlly of saltpetre ; other 
Aairieties are Conti lic Stars and I'ulntrd Stars; while Cidnnrcd 
Stars ju'eseid red, criimsoii. \iolel, lilac, maii\c, blue, green, or 
yellow tints, according to the kind of nielal mixed Avith the 
other iiigredienls. Spnrl.s are small staj's, not larger than ]U'a.i, 
msually containing mneli camjiboi'. Jinn,mi Candles area kind of 
gerbe, Avith stars sliooling I'ortb at intervaks. (Jiinesi Fire is a 
coloiiri'd light due ]».irtly to an adniixlnre of iron-sand in the 
composition. Gn/drn, Hain and Silrir Jiain are ra.ses or tubes 
lilleil Avith Aaried eoniposilions in the rorin of -lar.s. Mtirmms 
or jMarroniis are small eiibii-al i'a.M',s of coaive gunpowder, so 
packed in .‘is to exjdode Avilh a hmd noise ; when sever.d aie so 
eonneel.ed a.s to go oil' nearly together, tliey form .'i hal'i rij vf 
inanfiins. Sanelssnns are a kind of eylindrieal maroon, Avilh 
sometimes an additional contrivance to make them ascend. 

Cioiipamal lireworks arc the great displays Avhieh .show' the 
endless variety id' jiyrotechnics ; they are made ii]> of the singli; 
elements above named. Sans, tixed, rotating, and transparent, 
give, forth brilliant jets at radial ]>eints, GInries ai'e suns with 
concent lie lings of je|,.^. Mnsa-irs give interlacing lines of lire, 
J\ilin-1rns stream forth their I'lre in hvaindies on either side. 
(fCvnoA.S'and Fountains bas'e tiers of tuhes one above, anotlioi', 
each igniting lliose below'it. J'Hn Globes roll and leap ahoiit. 
/''//•< ll'lnrls present numerous vavii'ties, bovi'/.onlal, vertical, 
triaiigulur, .single, double, sjiiral, lialloon, : each is a fraine- 
AVork to which tilled c.'i.sc.s are alt.arlied, and Ashich riwolvc.s 
while the eom]»o.'-ition is biiiniiig ; ami Aiilli the composition 
arc somclinies .stars, crackers, scrjicnts, iSic. Pinirlarls aie hcau- 
til'iil I'omhinatioiis of liie-wlicels ,'ind sinis. HeiKjal leiahls and 
Theatn J-'iirs ai'c com]»ositioii.s of Aarioiis kinds, ignited in 
saucer.-: or other open vi‘.s,sel.s. Iiorhels [E. (J. vol. vii. col. J-IO) 
are combined in many lamariil Avays with star.s, golden I'ain, 
Ac., to produce pyrotei'linic eHecIs, Girandoles are clusters of 
rocioAs ,so ai rangeil as to lireotfin a giaceful clmster. S t pieees 
are large I'raniewoiks of Avood, to winch filled cases of various 
kinds are attached ; .-^onie are stal.ionary', some revolving. 

Ai/iialie lireworks are iinide to Moat on Avaler, witli ]»rei'aii- 
tioiis again.sl the Avelling of the eoniposil ion. The. variet.y is 
considerable, but all are made up of the elements abo\e de¬ 
scribed. 

l*Vl;,()THITAUT.\l{.I(J ACID, Cvlls#St//,/U is formed, 
logel.lier with jyrolaitaric acid by the dry di^llaiioii of tartaric 
ai'id. Jt c.i'A.stulli/e.s in colourless .shining need's, only slightly 
soluble ill hot Avatev, hut freely .solulde in aMiiol and ether. 
It melts at K>J '.5 and suldiine.s readily. (W islieeiius and 
Ktadnicki, Ann. Cbem. Pharnu c.xlvi. 

H\'IKJAANTll I N, Pldanln,\i substance e.ryst.alli'/.ing in long 
yelloAv nei.'dii’.-:, ]iroihiceil by the action of alkalie.s on one of 
the constitiienis of w'ood-lar. It melts at 1 l-J ", and is insoluble, 
ill water, but. easily soluble in alcohol and ether. 

FVllOXENI'], Aiiiiile, the name id' a, certain clas.s of minerals 
cry.slalliziiig in the nionoclinii; or oliliijue jn’ismatic, .sy.stein and 
cousisling of a silicate of eiilcinm, magne.siuni, and iron. It 
ire.sents it.self in numerous varieties, such as coiniiioii Aiigite, 
lud.sonite, iMalacolite, Diallage, Hroncite, and Diop.sidi'. A 
traii.'^jiarent coloiiile.ss variety of the latter, culled Alalit.e, from 
being i'oiinu .'it Ala in I’iedniont, is .sometimes cut for imitation 
gems. 

I’YHO.X VIjI N. [(li'N Cotton, E. vol. iv. col. .5(50 and 
E. C. S. col. 1201.1 

rVllJxllK- DANCE, an armed dance, in Aibich the jiei- 
formor.s daneed in fall annoiir, s.‘iid to be imitMited I'l'oin the 
Coryliantes, Avho lliiis, ly tlie cla.sli of their aims, prevented 
Chroiio.s hearing the erics of the haby Jove. Its oi'iginal name 
Ava.s yxy/cr.s', a (Jorbyniaii Avord, called by I lie (h prians pralis. 
The name I’yrrbic Avas derived i'jom HynicJios, its siijipo.sed 
inventor ; but it wa.s akso attiibiiled to Llie Dioskmiri, Dionvso.s, 
or Atlieue. Aceording to otliers, it wa.s hist introduced by 
Acliille.s, at tlie burial of I’alroclu.s, It Ava.s tbought to be of 
Doric origin, and imitated aminiic hglil. Amongst the Spartans 
ev'ery boy learned it after his lifth year. The motions of the 
daiieer imitfrted the thru.st and the iiarrying of the BW’ord, the 
shooting of an arrow and dodging it, the. hurl, and turning 
aside of the spear. Many dancers took .part in it. The dance 
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was ]X‘rfr)ini( <l :i1 Sparl.'i, Alljins, aii<l Crete*. At a later period j of fraffraot odour, contained, aloiiff wiLli picoliiie and pyridine, 
it was ])errr<riiied in Asia Aliuor and Itoiiie, and Caligula and j in the jiioduct of the tlistillation of ceriain animal and vej;eta- 
N(-r() c()]irelied llie of citizcmsliij) on the dancei-a. It ; hie suhstances. It i.s also formed on heatiiif; carhojiyrrolie achl, 

retaiiMsl it.-; use as a jiaradit or review of the Roman soldiers. ^ [E. C. S. col. 431], or annnonie nincate. 1 hire pyrrol hoils at 
At tl lis time the daiiee had several li.ij;uris. Accordin'^ to ■ 133and is only sjiaringly solidile in water, Imt freely in alcohol 
Lucian, an flgypliau Iriii;.-, luul the dance ]terfornied by trained , or ether. Its niost characteristic jiroperty is, that its vapour 
ap'-.-’, when a spectator threw it into confusion by seatteriiig I eonnnunieates a brilliant carmine colour to a slip of hrwood 
nuts amongst the anthrojsiid actois. It has been reliiimR in ! nioislened with liydrochlnric acid. 'When a mixture of pyrrol 
modem (Jrei ce, and is repiefieiiled on ancient A'uses and works i and .sulphuric acid or hydrochloric acid is gently heated, tlocks 

i of CiolIj^N.A) se])arate. These are 

(KrauM*, (lyinvKst. mid A/imt. d. IhU., th. ii. ]*. 83r>-'-40; j iii.soluhle in xvater or ether, and only slightly soluble in hot 
IT. Hare, Thr I’idillr nvd. I*rindr Lifr nj (ho liiiiM*, i ah’olnd. 

London, bS3(:, p. 20J.) I l‘VRUAUC ACID. | IWuouaoemic! Acin, E. C. S, col, 1753]. 

l*VlvlU>L, CjliftN (<\]I.N), a colourless Iransjiareiit liquid ! TRIAL OF THE [Mint, E. C. S. col. IbOb]. 


Q 


(r. .. . . 

(,>l'Al)IJI\ I I'M, a Word ei'm]iounded ol the Latin ifiudiior, 
four,and </’o,a wii\,aud priniarilv .''iguifyiiig I lu'meeting or ero----- 
iiig of lour roadf or wasA - a (-ehola.hie tei iu of tlir middle ages, 
it was ajiplii'd toihe eiirrieuluiii of ihe four matlu'ioalieal seimiees, 
arilhmel.ie, mUMe, geometry, ami a-.lioiiouiv, w hieh in a com¬ 
plete ediieal ion i-ueecedt <1 the 7'/'/(/'a/a, uu'elmg or ero.ssing of 
three ways, wld'h eoiuiuised the initiatory studies of grammar, 
logic, or dialeeiie,-, iiiid rhetoric. 

(,)!’ARTKIt, in lleiahlry, the fourth ]»art (dexter chief; of a 
shield 1 Jli'.ii.M.iun, I'h C. \o|. iv. eul. ccej. 

(,)HARTER1N< J, in Ibcahlry, is tin* arr.iiiging of dilfereiil 
coals of arms in the ipiurleis of a sliiehl. 'J’he ,-everal eoat-^ iire 
ilis])osed in the (piarters in their ordei' of ju'eeeileiiee, A familiar 
examjiK* of (piarlering is in the roy.al arms of England, where 
the, shield is eli.arged with I lie arms of Fiighmd in the first and 
fourth ipiaiti-rs, of Seolhnid in the .si'cond. and Ireland in the 
thinl, Wheiv more than foiii’coats have to be (ptarleivd, it is 
done \>} diviiling the sbield liy perpendicular and bori/onl.il 
lines into the imiiiber of divisions r<‘i|uired, and marshalling 
the seA'eial coats on them. The .shield is then .slid to be 
iliimirriii nf ilyld, or wlMte\er the number may be [ II kuai.hka . 
M. (vol, iv. eol. 

<^)l'AirrMT'J', a musical (‘oiupo.-ition for four vttiees or four 
iiislrumeiits. The iiistiiiiiieiils einiiloyed in a classical qnaiietl 
are usually two violins, a tenor violin, and a ioloiieello. (,>iiarlelt 
]>laAiiig lias reached very high pi'rhslion in oiir da\. The 
iiio.st taiiious (puirtelts lire lho.se of llavdii, Mo/art, and 
Jieethoveii, bill. OmsIoAV lias pro.Iueed Sdiii'e that are highl> 
esteemed hy iiiiisieiaiis. 

(^tCAirrZ. '^I’he mineralogieal eharaeleri.sties and )>hysieal 
(lualilies of this siibslaiiee are de.scrihod in .Silica, F. C. vol vii. 
col. oCi? ; <^)r,\HT/, E.(v. Nat. Hist. Dii'. \ol. iv. eol. ; .Silu'A, 
ihld. iv. 7f)7 ; Qi AiiTx, F. (;. S. Nat. Ui.st. Div. eol. 773 ; and ' 
Silica, ihid. col. 7i)7. For its imjtorlaiil relation to gold mining, 
.see Colo JMim.no n.nd AIktali.i uov, 10. C. S. i-ol. Coi.ii, 

E. C. vol. iv, eol. 421 ; and F. C. S. Nat. Ili.sl. Div. c(d. 45(1. 

QC ATFRN loNbS. A ipialernioii i.s a generalized algebraii- 
expreission, invented by the late Sir W. R. Hamilton, of Diihliii; 
and the generalization has relerenee to its ‘‘imaginary,” or, as it 
i.s noAV moil! u.siially leinied, its “ eomjdox ” character. I’luis 
a, fj, being ordinaiy algehraie (pianlilie.s, <i-\-ih (xvliere / is Hu* 
pipiare root of - 1) is a conqilex iniant.ity, 'fhe latter, as is AVell 
Jiiiowii, (lillers Ironi a or h, or any siieh e.\pre.s,sioii as mh^ 
Avhere / and vi are numerical eoeilicients, in tliLs—tliat any .sueli 
eipiation a.s n-f/A={) involves the two eoiiditionsif^O, /» = (). And 
this being the case, any sueli conclusion us a ; h=—i is jire- 
cliidi'd. Jii fact i is a ijuantity bearing no assignable ratio to 
any ordinary algebraic quantity such .ns a or ?;,ur to their unit 1. 
(hi this aeeonnt / has biien e.alled a new unit. 

A (piateriiiun is a coniple.v quantity con.si.sting, as its name 
implies, of four terms, and is usually Avritteii in the form 

(•i' — "f J// + 

where ?/*, .c, //, r:, are ordinary algebraic<|nantities, and?',./, /-jnew 
units or imnginary square, ruot.s of -1. This iiiiplieis, tinst, that 


i---- —1 ; and, secondly, that the eijiialion (^>.=-0 must he 

coiisidored to involve the four conditions ye —o, .r--0, ij- , 

The addition and suhlractioii of fpiateinions i.s ^arforined in 
the same manner as that ol ordinary algelmiie, and ordinary 
e.oiiiplex quantities ; but the multiplication and division ]ire- 
seiits some |n‘eiiliaritie.s. The ])rodui t of two ordinary complex 
(plantilies i.s formed as follows, vi/. : - 

{ii if>) {td -f- '(//) ind — hi/ -f- i {(th' -f o7/), (I), 

that i.-. to say, the ]>roduet of two such quantities is a ipiaiitity 
<tf llie Hiinu! form as llie (plantilie.s theni.M'lves. And regui'ding 
(pialerniojis as a diri'cl algi4»r.’iie cxtensioji of ordinary complex 
(plantitles, we uia* led to (ixamiiie what relations must .sub-.ist 
hetAvcc'U the iniaginaries /, /, /, in order that tin* product of 
two (piaternioiis may be itself a (piateriiion. This Avill be 
ensured il’ 


Avliieh, Avlien e(.tnibiiu‘d willi the coiulilions (1), lead to tlie fol¬ 
lowing :— 

•ijl ^ jU ^ kij 

~ - -flJ --- — j'd: = — == - 1, (3), 

nd to others Avliieh may easily bi* dediieed Lheiefroin. TJie;-e 
•e.ing premi.sed, it W'ill be fuiiiid that 

4- Id-) ("' + + Jil + 

= - //'// 

•+■ i (ir'j- -t- r'.d -}. ji';: - ifj) 

4- j {"'’n 4- 4- - -y) 

+ /.• (((•'. + ((■.;' .(■'// - 

Avliieli is of the form nspiired. Of Hie various ])arti(.ul:ii'cases 
contained in the above cxiire.s.sion, the following alone can be 
m diced here, viz. :— 

{«' - Jil - /. -) ("• + + Jil 4- l-d) 

— '/(■■ -f- .e® q-- if’ 4* 

All inqiortant jaoperly of (piaternioiis follows from the 
formula (3), A'iz., that the order in wliieli (pialeriiion factors an* 
innltiitlied is not indilh.'ieiit, ,so that tin* ]iiddnct QQ' is not iu 
general the same as (,)'(,). To elucidate tlii.s further, Ave may 
take the slmjde ca.se in Avliicli the product Q'Q vuniiihes ; thi.s 
gives 

ir'u- — . 1 './ — jiji' — = o 

■ir'.c -f K'x! -f ji':. — ij::' = o 

'/(•'// 4- in/' r/.r — = 0 

K'’:: + ((•;.' + .r',/ - ■nf = 0, 

the lust tliree uf Avliicli maybe rejilaced by the two folIoAving, 

viz. :— 

V'- -I- + ly'a + r;'2 =« l) 

-a-' 4- 4- if 4- = b, 

and imigniuch as th(*sc may be. satisfied by ordinary coniph'x 
values of one or more of the qiiaiititii's x', w'; and ol 

. 1 -, Avithoiit inA'olving a'' = 0, |/'=0, w'=-0, &c., it 
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follows that tluj i>i’o«lu(:t of two <iiiatcrnions may vanish (iveii 
when iicitluT of the, I'actors sojuinitely vanishiis. 

This being so, suppose' that Q', Q, he' two (|natornioiis whose 
piudiict Q'Q vanishes j and let the product of Q' into aiiothiir , 
(piaternion Q" he Q'" ; tlien, being an indeterniiiuite ejuanlity, 
we have the redations 

Q'C^V' -- <y((f -h = Q"'> 

whence dividing tliroughout by (/, 

g, Q" = cr = Q" + 

in other wonls, tlu' process of division in ([uabu'iiions is not. a 
definite one. 

A <piateniion may ne.veitlieless always be regarded as an ex- 
jjression of the ratio or (|uotient of two veetor.s. TIju-s, if 
o = -f- jij + I" 

6 = i>‘’ -f jtl' + ■' 

7 = in -j. f jr] + IX, 

it will be found that the e.(iuatiou 

a qa 

give.s the Iblhnving values for w, -n, viz. :— 

.'•/ + VH' + + r.^), 

^ : -n : C : 1 = |p' - ; .nj - u ’lf : « 4 . 'f + 

Tlie imwL im])ortant n.s]a!et, however, of (|uaternion.s is thi* 
gi'ometrical, both for other reasons and es])e«'ially becau.se it 
clearly and fiindaine.nlally (listingiu.sln‘s betueeii sinijde nume¬ 
rical (piaiitiiie.s, “scalars,’^ as they are called, an<l directed guan- 
1 iti(is, or “v('etors.'’ Thus, if (c, .)■, //, be foui’ scalars, a»»d 
7, ;/,/■, three ri'clangular unit vectors having a common origin, 
tlie (|uatcrnioii e--f will consist of a sejdar ]>.irt, /c, and 

a. vector ]>ait,/.■;/, viz., 7 will rc]m'.sent a line in a 
determinate <lii'(!ctitiu in .sjiace. l'\ir tk' com[>le(e (leU'rminati<ni 
of a liiK' in space;, however, four unantilies are* in*ee.ssar^, viz.: 
(]), its iihsolute length coinjiared with .some slamlard line; fd), 
tin- angle, through wliich it must he turned to hring it ])aviillcl 
to the standard ; (:i), the. inclination ; (I), the ito.sition (»f the 
node of the jilaiu! in which tlie angle of tinning is to take ]»hice. 
It. was on this aecmint that an <‘\prei-.sion of foiii’ terms, or 
(hiaternion, was seh‘ct<‘d as the basis of a new algebraic geomctr\. 

It is not difficult to sc.e that a (luateruiou may )>e i>u 1 . under 
the foTlll 

7 = o ~ 0 4 •'^hi 0 ), 


where e is MU iinagliiary si|UMre rnot of - 1 ; hut iii this case 
e will rcjm'seut, uol of uecessity the ovdiiiavy \/-l, hut any 
unit directed line whatever. 

Regarded from this laltci' point of view, a <|Uaternion, con¬ 
sidered as I'epreseiiting an o]u'r.ition wheiThy one line is trans- 
I’onued into another, may therefore In- cousi<lered as resolvalde 
into two factors, reprc.senting, first, the leii.sor or stretching pro¬ 
cess, .say, 'f {'/): second, the vector or tin ning jtrocc.s.s, say, 11 ( 7 ). 
And the multijilicalion of tuo »pialeruious maybe reduci'd to 
two njieratioiis; iirst,lhi*. arithnietical proce.ss of multijdying their 
te.n.sors; secondly, the geometrical ojafration of miiltijdyiiig 
their ver.sors or compounding their rotatioii.s. And similarly for 


division. 

Jn fact, the tiiisor jiart of a ((iialeruiou c-4^-'4.y//+^'- hs 
. aiul ivfelTiiig to the (’X])rcssi(m for the jirodiict 
«»r two (juateruioiis given above, we. havi* for the tensor of the 
product 

(ir'in - - y’lf - :rf 

4 {v'x 4 if- - /P'f 

4 {w']j 4- inf 4 ::x - 

4 hr':: 4 'in' 4 x'lj - 

= (,,..'2 + ^ ,;2 ^ ,f 4 .,2), 


a Iviiown alge.hraic. formula. 

And for the vei’sor part, we may Avrito 

IJ (y) s= cos 04^ sili (Y ) == ‘ 

so that 

U (</) U ( 7 ) = cos (p 4 </,) 4 6 sin {0 4 71 ). 

The above remark.s must be regarded merely as an exjdanation 
of the iiatuie, and indication of the elemeiiiaiy jiropertie.s, of 
<|uaterniuns. For systematic information on tlie suliject, the 
leader is referred to ‘ ElemciilH of QuateriiioiLs/ by Sir W. R. 


TTamilton, London, ISfifJ ; and‘Elementary Treatbc on Qua¬ 
ternions,’ by I’nifessor Tait, Oxford, 18()7. 

QUATRFFOlb, in Oolhic architecture, a figure of four lobes, 
or leaves, formed by ns many cu-ijis. In panels and tlie tiaccry 
of windows of the Second an l Third jierioils of 1‘ointevl archi- 
lectuie, the (|n;i(r( luil is of constant occurri'iicc, and is a vor> 
elfecli\e ornament. In Mer.ildry llu' ciisju-d ([iiairdbil is fie- 
•pu-nt, hilt the more coninion form is the plain fignre of four 
curved leaves. 

Q)l'FEN-f’OSTS I |{oi»r, F. vol. vii. col. lOtJ; and see fig. 

11, c(d. 1(:7|. 

QUKRCKTKl Al'lU, 0,;lli./)s 
formed, togetlur with ])lilorogliicin ami other jiroducls, on 
boiling (|nercetiii [ E. ('. vol. vi. col. SKI | Avitli a c.(Hicciitratcd 
solution of pota;-.-.ic hydrate. It eiystallize.s in shuulcr silky 
needles wbic.li are only sparingly sotuhle in coM, but reatlily in 
Jiot Avatcr, ahso in alctdiol and ether. Wlieii lii etl with potas,sic 
hydrate, it bei'.oiiies oxidized and splil.s uji into protocati-ehuic 
acid ami i/miriitinrir ^iriil, h‘‘‘- 

meric acul forms cfilourlc.ss jiri.sinatie crystals which arc I'asily 
Soluble in Avafer, alcohol, and ether. Ry the prolonged achhui of 
jjota.ssic liydrati', it hi'coiiies I'litii'ely ciunerleil into pi-otocale- 
clinic acid. (Ifla^iAvel/, Ann. ('hnn. J'luinn. c.xii, !H); ZAViiigi-r 
and Dronker, tin. cAxiii. l.'):J and Siiii, i. 12 (;J ; JJlasiAvetz and 
I’faimdlcr, .Innr. I'r. ('hun. xidv. 

<,)UKK(:iMEb*l(' A(’ll) Ai'in, K. (’. S.]. 

(,>l'ElvN (A. S. (•('•, ora, a mill), a haiul-mill for grinding corn, 
llaiid-niills may he regurdid as jieitaiiiing to every foriii of pri- 
mili\t‘. civilization. W herever raci's liavc ad\'anccd so far as to 
cnhivule (‘ovn, (jnerns of more or less nuleiii'ss of sliape arc 
found ; in the mounds of Cidtic lidhes, the kitc.lieii middiiigs of 
the Noise, the dwellji)g-]dace,s of the ancient Americans, and 
in almo.st evei'y pfaca; Avliere \e.slioe,s j-eniaiii of ]irehisloric, 
laee.s. Till some time Avithiu tlie]>ivseiit ceiitnry the (|nern Avas 
an es,->entiiil |Kirt of the luni.schohl a|»j»ai\itiis id' e\'erv fiiiiiily in 
the llighlaml.s of Scoll.ind, iind i( is still in common u.se in 
Laidaml, and in the i.-damb nf ihi* .Kgeaii Sc.i. The Jiand-mill 
in ail improved form was in u.sc alike in air ii'iit liigyi't (Exod, 
.\i. ri) and in the. hakeib .shop at Pompeii. In il.s Hiiii|)le,st form, 
the <|Uern coii.si.slcil niciely of a stone slab, the uppei* .■'iirfaiui of 
whieh Aviis bellowed out liki' a, shallow basin. Jnlo this basin 
llu; corn wa.s pul and ]iai'tly I'caleti and pailly rublu'd hy aslom; 
of a feu inches in diaiiieter. ’File [)r(jcc,ss was slow ami tedious, 
and the mill Ava.s gradually imimoved till it eaiiie 1o hi' made of 
two stoiie.s, a lower, and much the huger, one lixed, ami an 
upper one, Avhicli jevolved on the. lowi'r, and was t.nrjie(.l liy 
an upright handle. 'I'lie com was ^leiired into a c.'ivity in 
llie centre of the iipjier stone, and as the slone was turned, 
esca]H'd IVoiii llu' sides as flour ami bran. Tins was the kind 
of mill of which it Avas coiiiiiianded to the Israelite,s, “ Is'o 
man .shall take the uelher or the ii]ipev millstone to ]tk'dge : 
for he ta,kelh a man’s life to ple.dgi'.” Aloie than two thou- 
.saml yi'ai'.s lab'r the .b'ws still ukciI tin* .saiim kind of hand-mill, 
tlimigh ])o.ssihly larger, as it rei[uired two ]u;r.sons to work it 
“TAVOAVoiueu shall be grinding at the mill : the one slmll be 
taken and the other left.” (IMalt. x.viv. dl). Tlie liaml-milla 
apjicar to have hoen commonly Avorked by women in tlie Ea.st; 
in (Jrei'ci' a.ml Pome they were work»;d hy .slaves. 

(,HTU!Kit[ATClL [M.virii, K. C. vol. v'. col. TilG.] 

QlUETIS.M, a iiiystieal religious .system, the. adherents o(‘ 
Avhich are called (,|uieli.sts, jiml wJiieli derived its nanu' from the 
faitiii noun i/nlrs, rest, re]>ose, IrampiillitA ; or from the adjec¬ 
tive qnirtns^ in re])ose, at re.-.t, or iiiidiaturheil. This system 
iind.s its analogii'.s, if not its e,m|iiric.al or lii.storical suggestion, 
ill lho.se Oriental coiioepLions wliicli lA'cognlsc tlie es,sence of 
j»iet.y and the obji'ct of spiritual life to consist in the. eoiitem- 
plalimi of tlie divine attributes, the, pa.ssivc e\]>eclaLiou of grace, 
the entire surrender of the, heart and mind, and the subjection 
«)f I'very .seii.si* to the one idea of a silent, retired, ami interior 
Avorship. (,>uielisin may he said generally to havi* aimed not .so 
much at the subjection, a.s at tlie repudiation, negation, and 
unniliilation of self; so that imlividiial wall w;is ehielly .seen in 
the conscious and five, surrender of Avill,aml jier.sonalily was chiefly 
Vi'alised in sentiuients of love, resigii;i.l ion, ami coiitenijilation, 
or all hut lost in com])k;ti; acfiniesceiic.e in tlu‘ Divine decrees, 
even Avhere tliose aa'i'IA' snji]io,-« d to involve perdition. The per¬ 
fect state of the soul, fo Avhicli it Avas to arrive through travail, 
and peril, and dillie.iilty, Avas one of ah.solnte rii.st ami ipiietiide, 
in wliich it should cease to act, to desire, and to rea.son ; shouhl 
intrude between itself and (led no thought of Uod or self ; and 
slioiild pa,ssivel 3 ' receiie lli.s light and grace as the ocean in 
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calm iecc‘ivi-.s ujkI miirors tin* of lieavcii. In this state the 
soul was HO tjaiislbniii'd, and ho ali.sorljcd in tl»o Ilivine 
a.s to liavi: no C(»inj(ii>iisnc*.SH of any exist(‘iicc that was dis- 
tijijfuislialdn from Ot/d lliniHilf; so tliat it was no loii^rpr 
nc’cessaiy to attempt or to aehieve access to Him hy ]>rayi.Ts, 
vows, liyinns, f-acraments, or ordinances. 'Phis very altitude—or 
dc]»r(:ssion, for the terms are lieiv conveitildi—of the soul, 
howe.ver harmless it nii^ht he in the case of tin; relatively 
prudent, could not lail, in the eawe of what Avas relatively extra¬ 
ordinary enthusiasm, of heinj; open to jiossihilities or tendencies 
which were immoral and dc])raved. The indilfereiice ol ho<lily 
actions niay he, the ju-actic.al, if the d('pr(!cated, result of llie 
Divine ahsnrption of the, soul ; for as no motion or motive is 
<ixj»ect,ed e.w.i pt from (tod, tlier(! i.-, loom for the entranee and ; 
domination of all or any nioti\f‘s and ini])nlses, even if tlie.se 
should e.ondiice to ]iraetiial impurity. 

'{’here, have heen several ouihreaks of (,)uietism in Euro[)e ; 
of wliicli Oldy two eall for jiartieiilar inentiim. The first of 
these took jdace in tlie J-fth ceiitiiiy anion^Mhe monks ofiMount 
Atlios, where ii sect of (^tiiietisls, called I ie.-.ychaslK ('HfruyaffTaJ, 
from v(rvxla^ stilliH'.-'S, (piict, ic.st ; or calm, tjuiel, at 

rest), AVere accnslonied totally tn withdraw tliemselyes l‘r<»ni all 
external life, and ti. seek atler the satisfaction of the desires and 
]»rnfonnd lnii_; 4 in;.;s of llieir souls I ly a const rained annihilation. 
'rhc\ Used lo sit fill'a lime eV('ry daA' in solitude, in a corner (d 
llieir cells, with their eliins restiii.i; on their l»reast-, and their 
c\<‘S an<l thoii;,,dits steadfastly fixed iijion the niiddh; of the helly, 
tile rccioii of the navel ; and if this altitude of body ami miml 
AVere pmsevored in fora siilli<;ieiil len{.dli of time, a divine li.i,dit 
radiated from their souls, uiul dilluscd ahoiit their hearts an 
iiM'llahlc ]>leaHnrc and deli;;hl. l'’'i'oni this ])raclice they hecaine 
ohmixioiis t'l the I'pilhel. of Omiilialopsychitrs (o/t</)aAos, the 
navt'l ; 'pvxv, the soul) ; or in hatiii lindtUianliui, otherwise, 
hut Je-'S exjiiessly and precisidy, (Jnihilintni; nevertlieles; they 
were successfully defeiideil a,gainst a ehar^a* of heresy, Avhich 
had heen hroiicht acainst, them, at the Conncil whleli asseinlded 
in (loiistantiiioplc in Dt 11. 

'I'lie second c:reat outhreak of (piiiUsni in l'’uro|u‘ inoK ]ila.( (‘ 
in Home, Avhe.re it AVas initialed hy Mi;,',u<-J de Rlolinos, a 
Sjiaiiish juiesl, Avho ]irohahly inherited, as he seems to have 
revived, some of the tenets of the Alumhrados, or S]»auish 
Illuminati, of the laltci lialf of the Jtilli etntnry. M(dinos Avas 
hiirn ill the <liocese (if Zarii;;oza, in Deeeniher, I(;:f 7 ; and, after 
atta,iuinc to eoiisiderahle disliiielioii in his native country, 
repairetl to I’onu', wlieri', he jirescmtly aeipiired a Jii,i;h reputa¬ 
tion for his iiersoiial sanctity, piety, and devotion, ami (cu- his 
tact ami temhu'iu^ss as a sjiiritual director. 'I’he work in Avhieli 
he. ex])ounde(| his opinions avms entitled ‘(liiida SpirituaJe, ehe 
disillIIolj^'e rAiiinni, e la conduce ]ier I’interior ('amino all’ 
Aecjuisto della perfelta ( kmteiiiplatiouc, e del ricco Tesoro della 
Pace intcriore.,’ ami was ])riiited at. Pome in l(!7r), at Ahwlrid in 
I(I7<!, at. /iara;.;o/a in 1(177, and at Sei ille and at A'enice in HJ.Sb; 
an Ihiclisli translation Ironi tlie lasl-naimsl edition heinc puh- 
lislied ill London in KiS.S. Tin’s work was icceiveil with favour 
and attained j^rreat ])opnlaril.y in Italy, Sjiain, h’rance, ami the 
Netherlands, in all of wliicli eountrics the system of (itiiiclism 
met Avith nnmerous adheri'iits and MijijioiiiMs. I’mi or lAvelvc 
years after tlu' (irst ajijiearanee of the ‘ Spirit ual (Inide,’Avhich 
had passed, Avilhin six Aa ars, thronch twamtv editions in A^arions 
hni^ua^es, this AVorh,in s])il(.‘ of the inllnenee of the ant.lnu’s 
friends amt tin' antecedent, approhation of his ecclesiastical 
siilK'i'iors, AA'iis efiiidemncd hy the 1 n([uisitioii, and Molinos 
himself Avas si-ntcne.ed to j)er|>elnal imprisonment. 1F«* died 
in confinement in KJlMi. lie taught that for the imlAvellin;^' 
of (lod, the heart is ahvays to be ke]il p(-aceahle, Avhatever may 
he the, decree of external dis([uiet, tcm]itation, or trihiilatioi; ; 
that devotion is to he ]icrsovered in, Avhatever obstacles may 
ojipose ; that, the soul is not lo he agitated on account of 
darkness; that iliscijilinary cxi-rciscs are to he u.sed and AAml- 
conu'd ; that zeal is to he compiered ; and that the soul is 
lo he sell-divestinp;, self-remmncin,i,% self-aniiihilafin^% and 
]ioss»‘SMc(l of so ]Uire a hue of lln> Supreme IJeiuj' as to he 
ahsorhed in Jfirii imle]>endeiitly of all ]»rospect. of reward or 
dread or deprecation of punishment. ’Phe ])rinci])les of Molinos 
Avere advocated in Friinee hy l^Iadaim* (hiyon f(L vov,.lorT.WNA- 
MautI'I IlouvimiH DE iiA MoTFtE, E. (.'., Hlo},;. Div. vol. iii. ool. 

Avlio ileelfired that the soul Avhieh comjdetely abandons 
itself to the Divine will, reserves to itself nothin^^ “not even 
in death, or liJe, or perfection, or salvation, or heaven or hell.^’ 
She arj^iu'd that “nniiiis so Avorthloss, that it scarcely deserves his 
own imjuiry Avhether lie is to he eternally suvcil or eternally 


lost; that Clod sometimes takes from a soul livery Rift of {^^race 
and virtue ; that the duty of a Christian soul in this state is to 
permit itself to he. buried and crushed, to suffer the stench of 
deatli, to leave itself to rot, and to try no means of avoidin«r 
(■,orni]il.iou ; that at lenj^lh it becomes iiiseusihlc of its own cor- 
ru])tion, and aceaisLomed to it, so as to remain at ease Avithout 
lio]»e of arisiji;'out of it ; then her iiuinitiule commences, and 
.she hpi^ins to live to (lod alone.” Eenclon, Archbishop of 
Canihrui [FroNELON, J'’juN<;ois De S. de Lamotite, E. C., Bio;^. 
DiA'., vt»l. ii. col. ts8sj, was one of the, most faithful friends 
and ])ersoiial chain])ious of Madame Guyon, and the defender of 
seA'iTal of the Jess extravaj^^ant of Inu' opinions. 

(Molinos, ({ai(hi Hinrifiidlt:; Feiielou’s Miuhms (Im Sain Ik ; 
Jhitler’s Tjiftiuf FeneLon ; Upham’s Lift' of Maihiine dn hi Mothe 
f/ujiini: I^ioroni's Dvdouario Ftrhsiasticu; Vaughan’s Ifoitrs 
vith Hit; M list its: and other sources.) 

(^tUlLLS [ Featiieus, E. C. vol. iv. col. :jr>; Pen, E. (!. vol. vi. 
col. .‘JloJ. Alany small articles fifiise ami onniimuit are, made, in 
i’arisof <|iiills. Tlie, .smallest (prills are, used J'or dec.oratiug toys ; 
the larger kinds are cat n]i, and fahi-icated into pen-niljs, tooth 
pick.s, hrushes, arli/ic.ial lloweis, and imitative liorse-liaii'Avork. 
M. Bardin, 1871, inlnuliiciMl a method of Aveaving the feather- 
ends of (|dills inld line tissues. 

(,)DINDNE.S, the name applied to a chess of com]M)uuds 
dmived from tho.se hydrocarbons w'hic-h, lik(i benzol and najdi- 
thaliiic, contain closed carbon chains. When the hydrogen, 
Combined Avith lAVo adjacf'iit atoms ol' carhmr in the ring is, 
i-c])hiced hy hydi'oxyl (110) htjdmpnnonca are formed, when hy 
oxygen, a»'e ]n'(j(hiced. ’J'hiis from heji/ol, AV(', obtain 

ordinary (pihiom' and hydimpiinone. 



ItAvill he .seen that hydioiiuinonc is oriho-oxyphenol (1 :i2), 
whereas In its two isoinerides, ]n’i*oeatechin and resorc.in, the, 
t\V(» hydroxyl groups oee.npv the relativ(; positions (1 :11) and 

ANTiiUArpTNoNE, C^,I1,.,0,, Js prvpai’cd hy dis¬ 

solving antlwacene in glacial acetic acid ami adding potassie. 
dichronialc. As soon us the action i.s com[>lct.cd, the mixtui’e 
is diluted Avith Ava,ler, ;md the pr’ecipitate w'ashed, dried, and 
distilled ; the <piinone is thus ohtained in yellow needles Avhicdr 
melt at 27.T. 11 is tioav manufactured on a large scale for the 

]U(‘])aralioii of “artificial alizarine,” With hr'oniine, cliloiine,and 
iiiliic acid it yields corresjxjiiding derivative.^. ( PauanaI’H- 
TllALENE, E. 0. S,, and MaDDEU, (JoLOURlNCi ]\Iatteus op, 
E. O. .S.J 

OiiuYsogiUNoNE [OriUYSENE, E. C. iS., col. .^)58J. 

NAriiTHA(juiN(>NE, 0,f,lJ„().^ compouud, the 

(piimme. (ff tin* nuphthaleire ser’ie.s, is J'oi'ined hy the action of 
chromic, aidiydridc on ua])hthah',m; dissolved in glacial arctic 
acid. Ti is a bright yellow crystalline siilistance Avhich melts at 
liirP, and is readily Afdatile in the va])our of A\^‘lt('l^ It is fi'eely 
.soluble in ether, benzol, and boiling alcohol, hut only sparingly 
so in Avater. By tin* action of jroAA’^erful ixulncing agents it yields 
h [fd rootfjth th at/u uwnr, (1,„11 „( 1L^), in colourless 

needles Avliich melt at 17(1'. Thi? intermediate 7rap/i.//irt(yHr?r/(//- 
drone, (^,,7A,/>,.), is of a deep purjrle colour. Dicldo- 

ront(ldlthat^H.inonc,C^^J[\,^V^^O., crystallizes in yellow 

iieedle.s, and is obtained hy tin', action of pota8.sic chlorate and 
hydrochloric acid on dinitronajdithol. It is only moderately 
soluble ill boiling aleolnd, ami insoluble in Avatcir. Boiled Avilh 
a solution of sodie hydrate, it yields the sodic eoinpouiid of 
chloroxyna])hlluu(uiuoiU!. 'I’iiis crystallizes in bright red 
needles from AvIiich the rhlnroxiiuaiththat/aiiionc, 0,oll.i.GlIToO._5 
may he readily sejiaratc'd hy the addition of an 
acid. It ciyslallize.s in ye'iloAV needles. ' Many other deriva¬ 
tives of naphthaipiinoiie hai'c heen prejtared and examined. 
(GroA^'S, ‘Jour. Cheiu, Soc,’ xxvi. 201); Graehe, ‘Ann. Clieiii. 
Phanii.’ c.xlix. J ; 1\ and E. Dejunjilly, ‘ Bull. Soc. Cliiin.’|ii] 
iv. 10.) 

Pybenequinone, GjaHaOa prepared from pyrene 

in a manner similar to napnthaquinoue. It cTrstallizes in 
red needles or prisms which arc only slightly soluble in alcohol, 
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etbcr, or benzol, but easily in nitrobenzol. (Graebe, ‘Aim. 
Cheni. Pluvrm.’ clviii. iJ8r).) 

Qutnone, Kinmir, "l^^***^ compound was 

orij'inally obtained by AV'^oskivscnsky by the oxidation of tpiinic 
acid [KiNic Acid, E. (.\ a oI. v. col. 57]. It is formed moivovci- 
by the action of oxidizin|j; uj'ents on nuinerinis plienyl deriva¬ 
tives, such as phenol, aniline, benzidine, $ phenyleindiamine 
and orthoamidopheuol; tlie three latter yielding it in e.om- 
paratively large quaiitily. It forms long transparent goldim 
yellow n(!edles which melt at US'". It ]»ossesses a jatc-uliar 
jienetrating odour, and is very volatile!, ])assing ov(!r readily 
with the vapour of water. It is not veiy soluble in cold water, 
but readily in alcohol, ether, and hot water. Ily the action of 
reducing agents, such as afpieona Rulpliurous acid, qninone takes 
U]) a molecule of hydrogen and beeomes converted into lujilro- 
f/iiinnnc, 

TIijth'Of/u'iiioiir, Q.IhjOg produced, together 

Avith glucose, ou boiling arhuflu, (’jaTT,,iO., (^ 21 , 7 / 1 ,/^,), with 
dilute sulplnirie. acid, or by fusing ]iaraio{lplionol witli polassic 
hydrate. It. crystallizes fioiu water in coliUirlesM transparent 
rliombic juisius wliicli melt at 1and are freely Rolulde in 
water, especially when hot. It is also easily" .solulde in alc.ohol 
or etlier, and is reconverted into (|uinone by treatment Avith 
oxidizing agents. 

(.Jiii.iiliifilrdiirj (Jirnt liiidro'/in'iinDr, 
substance, erystalli/iiig in iridesceui green nei'dles, nu’iiied by 
the direct coiulunation of a luohs'ule of (luinoiu* xvith one of 
hydrO(juinoiic. It is always ]U'()dueeil when hydroqninone is 
ijic.oui])l(*tely oxidized or (iiiinoue. incuniplelely reduced. It is 
.siduhli! in alcohol, etlu'r, .‘ind hot Avatei', crystallizing out from 
the liittcr iihuost coui])h‘tely oneoiding. 

Numerous derivatives ortliese suhstiiuccs haA'e been obtained. 
[1>KoMAXij<, M. (1. S. ;i7H, and (hii.oiUKH’ixoi^Ks, VI. V. S. 5118.] 

■ giUNoYA siKjAii iguTNoviN, e. v. s.j. 

QUINOVK’A('ll) iqu iNuVTN.E. i\ S.). 

(,)ni>JO\'lN, (Jifiiiovti hithr, bitter 

aiiiorpliouH substance extracted fioni the false eiuchoua bark of 
coniiueree (Cinrhonn, ii(in(). It is nearly iusulubh* in water, 
moderately soluble in ether, and freely so in aleoliol. On 
passing dry hydrochloric acid gas through a solution of quino- 
vin in alcohol, heat is (l(!velo]>ed, and quuiovic acid crystallizes 
out, wliilst (juinova sugai remains in solution, t^inhuicir 
a, 14 , 0 , {( ('.ryslallizes in colourless six-sided plates 

which an- insoluhle, in water, sjiaringly soluble, in ether and 
cold alcolud, but readily in boiling alcohol. A^'ith tin* metals, 
it forms coiui)ouiiils w'diich are mostly gel.'itiuous. (tuinura 
Riiriar, C.),.llj./),. **• 1 ^ iiiicrystallizable livgrosc(q»ic 

substaJice, having a slightly bitter taste!, {lllasiwet/ .‘lud ( Jilm, 
Aint. ('hiin. Plxinn. cxi. 18:1.) 

QUINTAIN (Frenclj, qaintninc, Italian, qifiitlana), a very 
favourite niediawal jiaslhue. A post was fixed lirmly in tlie 
groujid, and on the top was jelaced a long arm, or cross-bar, 
on a ])ivot, so as to revolve Jmjly. At one end of the 
]>ar Avas fixed tlie lialf-leiigtli elligy of an anne.el man, at 
Avliose shield the ])layers on horseliaek tilted Avith .spears. 
The object was to strike the shield fairly in tlie centre,; if 
this were, not done, the bar sAvnng round and the unlucky 
marksman received a IdoAV on the back from the sAvord or 
club which tlie tigiire held in bi.s right hand. In another 
and probably later form of the quintain a board Avas fixed at 
one (.‘lid of the eross-bar, Avliile a sand-bag hung from the 
other, and tliis, Avhen the eeiitre Avas missed, and the bar ri‘- 
volved, .administered a smart bluAV on tlie back. Various 
other forms of the (juiiitaiii are tigured by Stmtt, or de- 
Hcribt'd l)y the authorities cited below. The, quintain is 
traced liy Strutt a.s a military exercise to the llomaiis, and 
Avas a faAmurite sport tlironghoul Euro])e during the middle 
ages. In our counti-y, references to it abound in our older 
Avriters. I'^itzstephen, in his ‘ Description of London ’ (written 
in the lattiir hall of the liJtli century), relates that the young 
citizens Avere then accustomed, in tlie Easter holidays, to tilt 
at a water-qnintaiii on the Thames “in a hoat driven along 

by oars and the current.If, in hitting the target, 

the young man break bis lance and keep his stamling, he 
gains his jioint and attains his desire ; but if his lance he 
not shivered hy the hloAV, he is tumbled into tin* river, and 
his boat passes by, driven along hy its own motion.” (StoAV^s 
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|‘Sim’cy,’ Thoms’ ed. p. 215.) StoAv tAvriting four centuries 
I after Eitzstephen, 155)8) relates that he himself had seen this 
' sport upon the Thames, and also “a quinteii set upon Ooriihill 
! hy the Leotleu Hall, when* the attendants on the lords of meriy 
I dis] torts have run, and made gri!at intstime, for lie that hit 
' not the broad end of the quinteii Avas of all men laughed to 
' Kconi, and he that hit it full, il’ lie rid not the faster, had a 
sound blow in bis n<‘ck Avith a bag full of sand bung on the 
other end.” (i/aW. p. 3(;.) A quintain of the Elizalxrthan form, 

I com]H‘isiiig the, upright post and cross-har, may still be seen 
, standing on Onbam (freeii, Kent, the lord of tlu*, manor being, 
i it is said, bound to maintain it. 

(Diicange, L7oi‘.s(0-/aa(, under quiiitana ; Menage, Did. Ktqmn- 
loijiqne^ umler quiniaiu; Sjudman, (llnniniriiim. ArchtdniDnictnn, 
B. V. qulntuu'ii; Strutt, tSjiort.s xnd chap. iii. ; Brand, 

Pop. Ant. vol. ii, &e,) 

QUINTETT, a musical comimsition for five A'oii*cs or five 
instrumeiils. The best quintetts are for sti’iuged instruments, 
either lAVo violins, two tenors and a violonci'llo, m* tAvo violins, a 
■ tenor, and two violoncellos ; hut some e.vcislh'it (piinteltK have 
, hei'ii composed hy'Reicha for Avind instruments—flute, clarinet, 
j ohoe, horn, and hassoon. 

i QUOINS, in Archicture, the dressed stones at the angles of 
! a building—a Avord ebieily used in reference to mediieval and 
! Ueiinis.'jaiice buildings and their modern imitations. In Italian 
' architecture, the quoins are siimetiim's rusticated or facetted 
I'lUi.sTu; <ir Ih'STK.VTKi) WoiiK, E. 0. vol. A'ii. col. 215), 

, No. 4.] 

I ()U0n\S, a ganu! Avbieb resembles the ancient <lisc,us burl- 
' ing of tlu* Greeks, Avlio, liOAvever, IlireAV AA'itli far heavier mis- 
1 siles tbiui Ave are, aecu-stuiued to. Nowadays the quoit consists 
of a flattened ring of iron, thick at the inner and thin at the 
outer eilg<*, in addition to Avhich two ordinary iron pins, half 
an inch or .so in diameter at the top are reipiisite. The quoit 
must not be more than eight inches in diameter, but is unre¬ 
stricted as to weight, the JblloAving being a diagram. It is a 
vi'ry Javourite pustinii* in many pi'uviucial 
loAvns and country villagiis, inasmuch us a cer- 
j tain amount of strength to tlu’ow the missih*, \ 

as AA'ell as skill in directing its course uiv iie- jjBf 
e<*ssary. To play the ganiii the tAVo pins are HR Mljj'iiM 
driven into the* gnaind {gi'iierally a bed of 
moist clay laid doAvn for the purjiuse) at an 
agreed-on distance, a])art, the usual iiitiTval 
being nineleeii yaixls, and the niimher of couqK'Htors may be 
oii(‘, or more ou each .side. Every ]ilayer has Ian'o rpioits, and 
staudiug at one of the juiis ihroAVS it toAvards the, other Avhieh 
he tries to make the (juoit pilidi ou, so that the, head of tlie 
]>in passes through the holloAV ciuitre of the missile. After all 
I iiave throW'ii one (pioit tlie others ari! delivered in the same 
manner, and then ends are changed for the throwing to jiro- 
ceed the rcA'crse Avay. The ipioit is held Avith the Ibro-fingiir 
along the outer edge of the quoit Avhieh is sliglitly dentisd to 
receive it; the tAVo siirfaci's being grasped between the tliumb 
ami tlie other lingers. It must jutch almost flat, for whie,h ])ur- 
]»ose a slight rotary motion must he imparted by the Avrisl, Avlieii 
releasing hold. A quoit falling on the pin counts tAvo and 
is termed a “ ringiT.” If A ])laees both his quoits nearer the 
])in than Ji. he scores two, hut if one (pmit only is nearer he 
can only score one, Avhilst should holh sides liaA'e a quoit equidis¬ 
tant from tlie ]»iu neitluT can count anything. The following 
code of rules Avi;re agrei d on at a general conference held at 
Ijiriiiiughum in 1805): -- 

1. That the disOinee from pin in pin be 19 yards, imd tliat the player 
j Btaud level with the pin, and doliviir liis (jnoit Avlth the lirst step. 

2. 'i'hat no quoit bo ullowcul whieh measures moro tliau SiiiLlies e.\teTn)il 
I diameter, but thii weight may hi* uiiUiniied. 

I 3. That the pins be mm iniih above thu elay. 

I 4. That all Tu<*asuveineuts be, taken from 'iiny visibh; part of Ihe pin to 
the nearest visible part of the quoit. No clay or quoit to In; disturbed. 

5. 'That no quoit count unless fairly delivered 111 the clay free from the 
outer rim, and that no quoit ou its back count iinlcs.s it holds clay or is 
knocked out by another quoit. 'J’hat no quoit rolling on the elay count 
unless it first strikes anotlu'r (jiioit or tlie jiiii. 

C. 'Tluiteach player dcUver his quoits in siicecssioii, his opponent then 
following. 

7 . That on umpire be ajqiointcd, and in all eases of dispute his ducisiuii 
be final. 
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RACING, or Horse-racing. 
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E ARIES, the imulncs.s that follows llui lute of u rahhl juihuul. 

A (listiiicticui liiiH iiiiide hotwecii It. niitina, or that 

which is ]iro<liiC(Ml hy the hile of a doj^^, fo^, or Avolf, ainl It. 
fdiiKi, or that c-aiistMl i»y a Jahid cat. This iliseasc; is also kiioW'ii ' 
iwJ.jln.iK. l''oi-syiiii»toi»is, &c.., MM! JlYDiiornoiiiA, E. C. vol. iv. 
col. 7S4. 

11 A(’E; RACES OF MANKIND. The.se are usually <le- 

scrihcMl as in nuni/jei-, Jiuiiiely, the Caucasi.-m, Mou^oli.-iii, 
Aiii(!iican, Ethiopian and Malay. [Max, E. C. Nat. Mist. .Div. 
vol. iii. col. dod ; .and E. C. S., Nat. Hist. Div. col. 

JIACl':M()(^AJlli()Nl(! ACID [Di'so.nauc Acid, E.C..S.7inJ. 
RACING, (U‘ lloiiSK-liACiNO, to he more ju-ecise, i.s the f^eiieric, 
term a])])li(;d at the ])reHent time to com]ielilion.'. between tho- 
ron^hhred hoi'M'S, ridden by joekey.s, <.t\er c.onrse.s of mon* or less 
extent on the laroe ojjeii sjiaces o! lurJ' oj' i^rass, whicli an* to be 
found under the term of dow ns, heaths, and nuioi's iii various 
|Mirts of Eiij^Iand, ;».nd iiotahly in the. nei>,di))ouihood of .such 
ila,(M‘s as Newmai ket, Epsom, Asc.ot., Goodwoofl, Rri;.;hton, and 
>oncaslei'. Of honse-racino, then' are, prttperly speakiii”, seve¬ 
ral varieties, such as l!at-rat!in}.f, with which we are, more imme- 
<liuLely c.uii(M.!rned, stei'ple-cluiHino and hurdle-racing' to uhicli 
allusion will hereafter he made - and m.alch-trottin.i* ; hut the 
latter sjiort is almost unknown iji Creat Rritain, tlmiij^h e\ce< (|- 
inoly ]>()])ulai' in America. 

llorse-racino on the flat, hy which is meant racin^'on le\el 
turf as contradislin^oiished from rdcin;^ across e(»untry and over 
fence,-, was originally eslahli.slied for the jmipose of eiieoiiraj,^ine, 
and improving.; the IummmI of ho.'os in tliis country; andalthouoli 
of late yc'ai's Jiiaiiy evils have heroine intei-w<>ven with “the 
tui'l',” esjieeially as re;'a]'ds ^amhliii”' and maljuaclices which 
arise therefrom, yet it ha.-i not failed in tlu! ohjecl foj* wlhn h it 
wa.-i estahlisluMl. The chief purpose for which thuroiij;hbi(Mls 
tire nse.il, hesiih's raeinp' I’er stakes, Is the jtrodnetion of stock, 
and it, was in order to a.si ertain whet,her the animals ]>ropos(Ml to 
he used as sires possessed h((th spee(l and enduranct*, that what is 
now called t,h(! “ national sport” was first instituted; for it was 
<|iiile ]>o.'«sihIe, that animals whicb e.\hi!iited no fault to the eye, 
and were, as far as ap]tearaiiees went, ]ierfectly shajied, ((Uild 
ncitln*!' .stay over a distance of ^fioiind imr ^o fast; and tlu-ir 
uro;.;eny would, almost as a mailer of course, inherit the.se de¬ 
fects. Noises, it has heen vt-ry Indy .said, run in all .sliajtes ; and 
allhoii;.',h the hetter tlieii' iMUifonnation, the lx.-ltev their peilbrm- 
unces usually ai-e, yet some apjiaiently ill-diapeii animals have 
M’on ei'cat nnmlx'rs of I'aees. The ]ierfeeli(Ui of form of a 
thoi’onohhred iace-hor.se is not the sanu- as that of an oidinary j 
bunler or hack, as tin* former should have its limhs and Itody so j 
])Ut toi^ether as to t)e jihle to eomhimi a eivat amount of spcMsl . 
with an aliilily to maintain it, and this is .somelime.s hidden | 
undi r whal, to an im-.\perjence(1 eye, a]i])ears to he an n^Iy e.\te- ' 
I'ior. The excelhuu'e of thorouohhred.s inlliienees to a not incon- ; 
siderahle extent tin* horses of tin* (oiintry ^^ein-rally, and aHecl-> 
as a natural eon.se(j[in*nce the niuimls of the \arious eavaliy Jej;i- : 
lueiils,alllnin;,di we are not disjHtsed to helie.ve that the inflneiice , 
exerted ill Eny;hind is as oivat a.s it should be. Tlie reason Ihr 
this is that in the Cnited Kingdom tlnue is no natiumd .stud 
under the direction of the Government, a.s tliei’e is in forei,';n 
eountries, xvhi'ie biiM'ders can obtain the use of lir.st-ela.s.s sires at 
a eoiiqiaratively nominal li.L,aire. Hen* jn ivate owners ]uit siieh 
ahi;j,h price u]nin the services of their stallions that in many 
cases it hecomes ]U‘ohihitory. It is true that with the view of 
iiHsislino in the ein’oura|.,'enient of the biviul of stout race-bors(*s 
tlie Gm ernmenl oiler imimally a few jialtry ]»rizes of a liiiiidred 
{'iiineas each, called t^tneen's iMates, to he run for by horses of 
three years of a^ue and upwards, ovi-r courses exceeding two miles 
in li'iigtli—the entry money not exceeding live sliilling.s ; but 
tlu! su]»))ort of the authorities is after all meagii! and liikewurm. 

^VT‘ight-l’ol•-age races wore at lir.st tlu* only method for aset r- 
taiiiing the merits of fhorouglibivds—horses of eijiuil age earry- 
ing (‘(|ual weights, witli, in eertaiii eu.sL*s, a specified dilfereiice for 
tiaeli year of age, where not all alike ; hut in jmicess of lime, as 
cooii as well-known xvinuers xverii I'litered, the other coinpctitoixs 
were xvithdrawn, and many races T«*sulted in walks-nver, to the 
annoyniuii of the s])ectators. Race committees, therefore, adopted 
tin* phm of liandicajiimig, under Avhich system the competitors 
«4Utere.l have sudi weights allotted to them us in theory will 


enable tliem all to rea(!li the xvinning ])ost together. One horso 
however, must win, and it i.s seldom that a handieai)[ter thoroughly 
knows the merits of all the animals to which he has to a]ii)ortion 
weights. It is to tliese handicaps princijially that the turf oxves 
the evil uaim* it lias got, as it is only by causing the handicapiu-r 
to have a false a])])reciution of its abilities that an owner can 
get hi.s repre.M-iitative leniently Aveighted, or, as it i.s lerineil, 
“ well in.” Till! wi'ights are supposed to be assigned according to 
llie jirevioiis jieiforniances of the animals enter'd, so that “run¬ 
ning to lose,” Avitli an <‘ye to a future liamlicap, has become, more 
or Je.'s.s general. This is done by .sending a lior.se to tin* ])ost half 
tit and out of condition, or even iiniiss—hy starting bim fora 
.short race when staying over a distanei' isliis/o/’h , amlrov rcrsih 
Occasionally a sum of money is givi'ii by a raci' e.oiumittee as a 
pri/.i* to b<* run for xvitli tin* baudica]>, but very frequeiitly eaeli 
owner enters his horse, and jiays a cmiaiii sum, called a forfeit, 
if In* is dissalisfictl with tlu* weight alluttiMl ; but if, on the oilier 
baud, be is eoiiteiitAvith it, lie “accepts,” as it is called, and ]>ay,s 
an increast tl sult.scri])tiou ; and tlie sum of these coiitributioiis 
makes tlni stake to he run tor. 

In a jirop(*rly fraiiuMl handicaji the worst horse of all lias, or 
is su]i]iosed to have, a.-, good a chanei* of winning as the best, and 
it .soun*times liaj»peii.s that a b.id oim is successful ; for weight, it 
is said, will bring a racediovse and a donkey together. This, it 
may he urgetl Avith some degive of trull), i-; an eiicoiirageiiieiit to 
biM'od inferior horsf.-:, jind to u greater oi' less exlmt this is no 
doubt the case ; hut when huge sums of money an* sjk'uL in the 
jmre.hase of yearlings, it i.s not to he Avondereil lliat every means 
are resorteil to for the jiiiipose of getting' an early return for the 
capital inie.sled ; and it is not (‘very owner of race-hoi'ses avIio 
].-■ .so fort unate as to po.ssi-.ss a. Diuby Aviiiiier. 'J’lieie are, it inirdhe 
lec.olIecliMl, few men at the pn-.sent dayAvho kee]>a racing esiah]ish- 
nienl for the sake of tlu* hojioiu* and glor\ of Avinning ; Avilh the 
majority ii is a siniph* matter of business, and gain is the main 
attraction. 'J'liis brings n.s to the (piestioii how money can he 
made in sullicieiitly larg<* ijuantilies hy lui owner to re]ia.y him 
for tlie expenses he incurs in making stakes, and in the Iravlling 
and training of his hor.se.s, iiidejn-ndenll^s of the prime cost of 
the .stud. 

'Pile A’alue <»f the .-takes is to a A'fvy large pToportiuii of owners 
so small that it AVtuild not ht* worth while to run an animal AVi*iv, 
it not for the ]»o.s.sihility ol' hacking it to Avin a eoiisideraljh* sum 
of money in tlu*. helliiig-riiig, hy which colh‘cli\c name, the 
majiirilv of bookmakers, oi' imn wJio het agiiiii'-l hooes as a 
means of livelihood, are calh‘d ; and it often haj>jtens that .‘i 
hor.se starling for a-jirize Avorth only a few hundreds, i- hacked 
to Aviii many tliou.sands <if ]M)nnds in bets. Handica^is, then, are 
in g'reat favtuir with owneis, with tin* ring;, and Avith the juildie : 
with owm*r.-, lu-euu.se they aie, i-iiahh'd to Avin a eonsideiahle sum 
of money ; Avilh llu! hookiuakeis, because the_\ get large tield.s, 
ami cou.seipieiitly a large iiiimher ol horses to het against ; and 
Avitli tlu- ]iuhlie, because indepeiideiilly of the sport, owing to 
the ojieiiiie.ss of the rac<* and tin* iine.ert.'iinty of tlie, result, tluy 
are enabled to gratify their jiropcnsily for speculaliou liy iiive.sL- 
iiig small sums tin their jiarticular fancies at a long and remnm*- 
i-ative. ]U-iee. The most imjioilant haudi(’,a]is in the season are 
the Great Norlhampton.shiie Stakes, the Gity and Suburban and 
Metropolitan Stakes at Ep.soni, the Glu*.ster Gn[> (run on a nari-ow 
! circular course), the. Ascot Stakes, the Northumherland Plate, 
tlu! Goodwood Stake.s, the, Ehoi- Handicaji (run at York), tlu* 
Great- ^hirkshire Slakes (run at Donca-ster), tlie Lm*rj)Ool Sjiriiigg 
Summer, and Autumn (hijis, llu* (V‘/arewiteh, Gamhridgi'.^ihire, 
and NeAvmarket .Haiulieajis (run at Ni:w'market), and a number 
of otber sfcike.s of value, called for the most jiart after the places 
Avhere they are beld. 

The least weight allowed in a ]iaiidic;ij) is uoav o st. 7 lb., but 
fitrmerly us Ioav a w'eiglit as -i .st, Ava.s permitted. Red Deer, oAvned 
by Lord George Rentiiick, Avon tlu* Ciiester Gup in 184-1 willi 
the latter Aveight, and Avas the lirsl three-year-old Avliich laid 
proved ,suce.e.ssful in that race. He. vvas ridden by Kitehener, 
Avhose loAvest bodily weight Avas H si. 7 Ib.s. The toji-Aveighl of 
a handicaji varies, luit se.ldom exceeds ID st. in a short race, and 
{> at. 2 Ih.s. or thereahouts in a long one. Tlie AAunuers of handi¬ 
caps are soiuctiines really good animals, hut the conversi* is ns 
oHeii tnie, uml hence it is tluit Aviiinera of Aveighl-for-age races. 
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as a rule, prove tlu- better of the hvo at the, stiul. The pniieipal 
\vei{;ht-for-age raci' for two-yeur-ohls is the Middle Park Plate, 
and for three-yeai-fihls—'the Two Thousand Guineas, tlu; Derby 
and St. Lc^^er for culls and tillies, and the One Thousand Guineas 
and Oaks fur fillies only ; besides iuinuuerable sweei)slakes and 
cuiis for horses of both the. same, and also of din'oreiit ages, 
lilauy of those which arc* liiuiteil to auiiuals of the. same age 
include, among their entries the pick of the horses of the year, and 
sometimes foreshadow the ri’sults of the gre.at races, such as the 
Derby, Oaks, and St. Leger, this being esp(*cially llieeaseat New¬ 
market, Ascot, Stockbridgc', Goodwood, York, ami Doiieaster. 

Tile following taldes ^ho^v tin* value of tlie j)riueij>al races 
during the last eleven years. The first is euiifnied to the most 
important tAVO-year-old eoiitests, and tlie seeoml to the ehief tlirec*- 
year-ohl races and liundicaps, 1’lie letti'r underneath the? name 
of the stake*, deiiote.s the meeting at wliieh the raec* is run ; A, 
Aseot; G., (Chester; D., Doneasler ; E., Epsom; G., Good- 
^vood ; N., Newmarket : 
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The weighi generally earric<l liy 1 wu-year-<»lds in raees conliued 
to aiiiiiials of tliat age is 8 si.. JU ib.s. for colts, there, being aii 
allowance of JJ lbs. for mai'cs and geldings ; for three year-edds 
also the weight is 8 st. lu lbs., h lbs. lu-ing allowed to n'lares and 
geldings, while, the same, weiglit. and allowances aj>]*ly lo fonv- 
year-ulds and upwards when riiimiug with one another. JL is a 
remarkahle faet that a good two-u'ar-ohl can give awa.y imtre 
weight to hors(“s of its own age than a three, four, or live*yc*jii- 
ohl ; lait the amount of dead ueiglit which areally gooil animal 
will often give, together with a beating, to horses c»f bis own 
year and even to older liorses, is ipiite snrjirising. '^rw(>-Year'(tld 
racing used, until the year 1 h 7(1, to eomnience as <*jirly as the 
Linc-uln Spring Meeting, nliieli now lake.s place in IMareli, Iml 
was formerly fixed Jbr the ])recediiig month ; at the present time, 
however, none are allowed to be run until the l.st of May. The 
elVect of this has been to dejirive some (»!' the I’arly mecitings of 
a number of races and of much that was interesting ; but its iu- 
HuencM*. on the animals tliemsidves cannot fail bt liave lu'en, to 
.'^ume extent, beiieticial. It luis become, the fashion of late years 
to abuse ami decry the tliorouglibred race-horse of the present 
day, and persons are not wanting w'lio allirm that modern racers 
are inferior to Eclijisi*, h’lying Gliilders, and other so-called j)ro- 
digies of former times. The idea that a raee-liorse eve** ran a 
mile in a niinnte—wliicli is <)iue.ker Ilian the jiace of the limited 
mail~-as Eclij)se was said to have done, is such a monstrous al)- 
siirdity that it is suvyirisiug anybody sliould have been found 
sntliciently credulous to believe it. It takes a horse more than 
double that time to traverse a mile, the. average rate being for 
lirsl-class borsc.s, under racing weights, i:U seconds ]»er fuidong. 
Cumpaidiig the time over longer courses it become.s still more 


unfavourable lo the horses of bygone days, for their fori/ waS 
sujiposed to he staying, whilst the horses of the present day are 
saiil to excel imtre in .sjteed than in stamina. The real fact how¬ 
ever, is that they can slay ipiite as well as their aneestcti’S, and go 
a good deal faster. The notion that at the jtrivsent time very 
few of our thoroughbreds are able to slay, no doubt arisi's from 
the fact that then; are so many more raci's over short courses 
than over long ones, and from speculative and various other 
motive.-i it is found imtre veinnnerative lo win short races than 
htug om*s ; he.sides which there is le.ss chance of a hreak-doAvn 
during the contest, as well as in tin*, preliminary gallops during 
prejiaralioii. As u nnxtJ' of the exeellence of the lior.ses of our 
own time, we find that three-year-olds are now eontiiinally win¬ 
ning the imtst iinjatrlunl hiimliciips (tf the year, with weights 
wliieh art* iMjnal tit, or gvi'uter than tho.se which four, live, ami 
even average six-year-ohls had carrietl io bygune years. Some 
horses of tlie ]ireseiilday often run lieller as thn I'-vear olds than 
tln'Y <lo afterwards; this, jterliayts, being the ease when they have 
heconie riyte for training at an early age*. On the tither hand, 
there aiv not a few which run imlilferently at llirt'c y(‘ars of age, 
but at four ami live, can hardly be b(*aten. .I'’lying Childers and 
Eeli])s(! Wen* both the years ttld before they were trained, ami 
conse<|nent!y thcN had full-grown and matured constitutions to 
Avitli.staiid the hard training which is ni*ce,ssar> to ('iiabli* a hor.si! 
to cttmpass long distances. At the ])rc.seMt time such long pric.es 
are given for yearlings, that owners wish to liai'c as ipiick a 
return for their money as ])ossible, and tin* stakes an; much mom 
valuable than they used to be ; and Iberefoie. it is tbat a Iwo- 
year-ohl is brought out as soon as be ciin be made lit to run. 
Eislierman ran seven times as a tw o-year-old ami uevi'v won a 
race, but ;i.s a three year-old be* won 2-i races, us a fonr-year-old 
2 :?, as a live-year-old :il,aml as a six-year-old imhpemleiilly 
of lho.s<* be lo,->l. lie ran alli^gelher 120 times in live years. 
1 'honnanby won a good many mees as a lAN'o-year-ohl, having 
run M races ami won 8 of them, and as a tliree-year-ohl he won 
the Derby ; b\il be Avas not A'ery snccessfid aftcrAA'anls. When a 
horse has ma«le a great name fhr himself and has liinied out a 
laller animal than usual, he is nowailays at once put to tin; 
stud,as he can there earn for his owiu'r.s far more niom-y than he 
could if lie were to A\ iu a very large number of races ; liesides, 
in the former ease tbere an* hardly any risks, and in the latter a 
great many. The ."Ums paid for the use of a tboronglibred stal¬ 
lion are more than double ami treble what tliey formerly Avere ; 
therefore it is not to be Avoml(>red at if oAvnei's soon witlidraAV 
tlieir sncc.iissful horses from the turf ami devote llie.m to brueding 
pniposes. The early age at Avliicb our fboroughbred eeli'hi'it.ies 
retire from tin* r.aee-couj'se is thus aerouiili‘(l for, ami a horse 
se\eu or eight yeaih old is rarely to be seen I'unniiig. 

In si/e and sha]>i* the horses we ari'iioAV aecustonu‘d to see are 
far ahead of those of former times, as the hilU'r seldom reached 
iifleen bands in height, the Icav that exceeded tliat limit having 
been descendants of tin* Aiabs imported in tin* sevi-uteentli ami 
eighteenth eenturii'S ; the avi iage height ol the, former, hoAvever, 
is lifteeii hund.s three iue.hes, and some few of our most speedy 
liors<‘s ImA'e exceeded sixteen liamis- I’rince ('huilie, the Aviimer 
of tin* Tavo 'J'honsaml Giiineas in 1872, being ni'mly scA’i'nleen 
liamls high. The eliie.f sources from Avliieh Ave de.rivi* our best 
1 borough I u-eds are, in the lirsl. iiislance, tlie J’.yerly Turk, the 
Darh*y Arabian, ami the Godolphiii Arabiaii ; ami the blood of 
these animals comes doAvn t" tlie pri'.'^ent time through Herod, 
Matehem, Ee.lip.M*, Ibieliel, Folly, Miss Painsdi'ii, Friifeipessa, 
Eisette, Molly Longly, S]Mirtsm I stress (tin; dam (if I’ol-8-o’s), 
llruiiette, Prvme.lla (the dam of J’emdope, and Parasol), ami the 
Alexander Mare (the dam of Castrel, Se.lini, and Hnliens), from 
the latter of A\d»ieh is traced on the dam’s sid(‘ the valtuible De¬ 
fence blood—Defence liciiig a son of Wlndebone, out of D(;lianee 
by Ilnln'iis. The pedigree of e.vfuy Inn-se nr mare that is con- 
.siden*d tlmrongbbred is registered in the ‘Stud Hook,* ami if a 
pai-tiiaihij-animur.s lineage cannot be found there, that animal is 
considered a. half-bred or “cocktail and no matter how Avell 
Invd he may he in other respects, the stigma of 11.15, invariably 
attaches to a horse in w’hose jiedigrei*, even though it be genera¬ 
tions bjiek, a flaAV c.an be jiointed out. 

Among the most celebrated strains of blood may be enume¬ 
rated those of Touelistom*, SAA’(.*etmeat, Irish l»ird(;uteller, Stock- 
Well, the Laron, Weatherbit, NeAviiiinsler, Eangb-a-lkdlagb, 
Kingston (son of Venison), Melbourne, Sir Hercules, Emilias, 
J’ai-tisan, and ^^’halebolU‘, among sires; whilst mares tracing 
through Tonclislone, Lanercost, Pantaloon, Defence, (hianticleer, 
King Tom, Melbourne, Gladiator, Ihiiilins, Puiiisaii, and Lay 
Middleton are most Justly esteemed. Of the strains wliicli 
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recent experience Las shown to mix most successfully, the fol- 
lowiiw may be cited :— 

1. Toucnstonc mares, wdth Stockwell; which have given ua 
Audrey, by Stockwidl—As You Like It, by Touchstone ; The 
Manjiiis, by Stockwell—(hnizelli, by Touchstone ; Asteroid, by 
Stockwell -Teetotum, by Touchstone ; Kmily and La<ly Au¬ 
gusta, by StockAV(dl—Mcemu'c, by Touchstone ; The Duke, l)y 
Stockwell. out of Ikiy Celia by Orlando, by Touchstone ; (Jang 
Forward by Stockwell out of Lady Mary,' l)y Orlando, son of 
Touchstone. 

2. Pantaloon mares, w'ith Sweetmeat; which have produced 
Macaroni, by Sweetmeat—Jocose,, by Pantaloon ; Saccharonie- 
ter, by Sweetmeat—Defamation, by lago dam Caricature, by 
Pantaloon ; (Jurnival, by Sweetmeat—Volatile, by liucktlioni 
out of Jocose, by Pantaloon. 

y. Cljanticlecr or Pirdcatclu>r marcs, with llucc.uieer; which 
have produced Fonuosa,, by Jlucciancc'.r—JOller, by (--1011111 deer, 
by liiah liirdeatcluir ; Paul Joiuis, by Jluccaiieca'—(^>uoen of the 
(jli]»sies, by Chanticleer ; and many others. 

4. Gladiator marcs, Avhich have ]m)duee<l the following cele- 
bnties :—Cladiatenr, by ]\Ion;ir(£Ue - Miss Gladiator, by Gladia¬ 
tor; JUiuk J’oniiy, by Melhonriu'—(pieen Mary, by Gladiator; 
(killer- Gu, by Stockw<‘ll—Haricot, hy Mango or Laiieieost— 
(■vUieen Mary, by Gludiaba'; Jilair Atlnd, by Stockwell—Jiliiik 
Iloniiy, as before ; Crater, by Grlando—Vesuvi(Mine,by Gladiator. 

5. Defence mares, wliicli are ri!sj)onsil>lo for Andiu'er, by l>ay 
Middleton, out ol Sister to /Fgis, by De.l'ence ; for (kivactueiis, by 
Kingston—Defenceless, by J)efence ; for Mentnioie, by Alel- 
bouriie—Emerald, by Defence; for King of Diamonds, by King 
Tom—Emerald, as before; for Alarm, hy Venison—Souliidown, 
by Defence ; for the Hero, by CdiestertieM—Grace Darling, by 
.Defence^; for Cambiiscan, by Newjuiiister—the Arrow, by Siam', 
dam Sradhdown, hy Defence. 

(j. Molhoiinie mares, tliroiigli whom we have P.lair Athol, as 
shown above Faz/oletto, by Gilando Canozou, by Melbourne ; 
Jamosina, by Newminster—-Gharity, by Melbourn'e ; Lord Clif- 
den, by Newminster, and Lady Gl'ifden, by Sui'idice—both out 
of'J'he Slave, by Mi;]bourne ; Lady Tr(‘s])a.s,s, by Irisli Lird- 
cateher, and Vamlerdccken, by Saccharoimder— l)otb out of Stolen 
iMomeiits, by JMelhourne. Nevertheless, there are main' mares 
of oilier strains wliielidiave jiroduced lirst-class racers. 

Of the most lemarkablc brood mares on the turf, a few stand 
ju’oniinenlly <ait as the dams of siweral celebrab-d liorses, but 
yet by dilfereiit sires ; for instance, Barbelle ]u*oduce<l V'^aii 
'.rr-oinp to Laiiercost, The Flying Dutchman to Day Middlebni, 
and /iUyder Zee to Orlando ; Poealioiitus ]u-oduc<‘d Stockwell 
and Rataidun to the Laron, King Tom to Jlurkaway, Avacaiiora 
to Lirdcateher, Knight of Kars to Nutwitli, aiut Knight of St. 
Patrick to Knight (d St. George ; Peeswiiig imxiuced Nnnnykirk 
and Newminster to Touchstone, and ()1<1 Port to Sir Hercules ; 
Crucilix produced (.'owl to Day Middh-toii, and Suiplice toToucli- 
stoiu! ; Alice, llawtlioni iiroduced (Julston to Melbourne, and 
^rhormanby to (Melbourne or) Wiiidhound ; Ciiiizelli lu-odncc-d 
AVomersley to Dirdcatclier, the Pi'cr to Melbourne, and the Mar- 
cjuis to Stockwell ; AjJu'oditc produced Argonaut to Stockwell, 
and Siderolite to Asteroid, son of Stockwell ; Ifybla ]>io(lueed 
Miiiceni<‘at to Sweetmeat, and Kettledriini and (Vmbal to Ilabi- 
jdaii; Phryne produeeil Wiiullioun<l and llolJiie Noble to Pan¬ 
taloon, Dambling Katie and JJancho of IMiddlebie to Alelbouriie, 
and Kalherine Logie to the Flying J)ntclnnan ; Paradigm brought 
forth Kiug-at-Ariiis, Maii-at-Arms, J*aiio]ily, and Blue Mantle to 
Kiijgstuii, Rouge Dnigoii to Wiiidlioimd, Gardevisiire to Vedette, 
and Lord Lyon and Achievement to Stockwell ; and Dribery 
prodiiceil Si. Albans and Saveriuike to Stockwell, and Deatrice 
to Vidtigeur. 

In regard to sires, Touchstone’s son, Newminster, sire of Lord 
Clifden, has proved most successful, and so lias StoLdvwell ; but 
the latter had more ami better o]i])orlunities at the stud than 
most of his rivals. Still, like the Flying Dutchman, Surplice, 
and AVest Australian, Stockwell seems to have begotten a va.st 
number of dash, sjiecdy, and non-staying descendants; and in 
tliia ri'spect it is just j>o.ssible he may be emulated by hi.s son, 
-Blair Athol. Buccaneer, by AVild Dayrell, out of a Little Red 
Rover mare, proved a great .succes.s, but is now in Germany, much 
to our loss. The best blood, perhajis, in existence at the juvsent 
date, which .seems to be carrying all bcl'ore it, is that of SVeci- 
meat, through his sons, Parmesan (sire of Favonius and Gre- 
morne), Mac,aroiii (siie of Maegregor and Surinam), Carnival, 
and Saccharoineter (sire of Vanderdecken). 

_ The following is a short description of a thoroughbred racer, 
giving the most important points. The head and neck should be 


light, the former being lean, with a good wide forehead ; the ears 
should be pricked ; the eye full; the nostrils large, and cajiable 
of expansion, and of being turned out so as to e.xpose. the red 
membrane inside. The neck should be light and not coarse, but 
coveivd with plenty of muscle ; the crest .should be tbin, and 
the neck slightly arched. The body should not he too long, but 
ought to be muscular ; the hips fairly long and widit; the 
withers not too high ; the cbe.st of a medium size and not too 
wide or deep. The shoulder should lie widl on the chest, and 
the shoulder-blade should slope and be well covered Mith 
mu.HcIe, thu.s allowing a long stride and reducing the shock 
caused by the downward action of the feet ujion the ground ; 
the upper and lower arms slionld he long; the knees broad; 
legs Hat, pasterns long, and the feet of innileratc size.. Tlie bind 
quarter is the most imjiortant part of a thoroughbred race-liorsi*, 
next to tlie .slioulder, for ina.smucb as a liorse with a slojung 
shoulder and slack bind ipiarlers may be able to go fast on the 
tiat, he. will not be able to ascend a bill as well in proportion, so 
one with a bad shoulder and good bind quarters will not he able 
to go well either along the Hat or up liill, whilst he will be almost 
unabli! to move down hill. Tin’, bones of tin*, liiml quarhu- should 
bt! long, and the hips also ; but the. latter should in addition be. 
M'ide, Avhilst the stille and thigh should be proportionally deve¬ 
loped. Tlie hock should have- plenty of lioiu', and be strongly 
aflixed to tlu* leg, and show no disjiosi'tion to curb. The jiasteriis 
should be long ami .slanting, and the tei't of ni(.)di‘ra,te. size. In 
eolonr the tboronghhred is generally bay, chestnut, or brown— 
greys, blacks, ami roans being uncommon ; but auimais that coiia* 
of the A^e.uison ami Irish Birdcatclun hlood have. geiieralJy grey 
hairs lu their coats, and arc thmiglit highly of. The skin and 
hair of tlie thoroughbred is as a. gem;ral rule timu’ tliaii in otlier 
horsc.s. Tluj x eins which underlie the skin are much larger and 
far more ju-ominent tliaii in any other animal. The mane and 
tail should be long and silky, but a curl is a sign of impurity of 
blood. ■ ' ’ 

The breeding of thoToiiglibred stock is a Very prolitable 
umh'Hakiiig, if i-arried out upon a souial basis ami iqK»n ])r»>])i'r 
j*riiici]>les, as lias been ]»ro\ e<l by tla* success of the Middle Park 
stml, wlii<-h has acquiied a world-witle rei>utatioiu The origina¬ 
tor of this stud, Air. JUenkiroii, wlio cojiiiiicnced luvediiig with 
a single, mare as a hobby, and subseiiuiuitly caiTii-d it on as a 
business, with scores id'c,rack matrons of tin; turf, gat,lu;re(l toge¬ 
ther in a few years the best sires ami mares tliat lie could jair- 
cliasc for nioiiey ; a.ud altliiaigb the price paid for some of them 
seeiiieil at the time outrageous, yet he, seldom had to regret his 
enleiprise, and as a gumeral rule lu; soon saw his money back 
again, althougb ()eca.siunally some of his iiurchases succumhed to 
the ills to x\hieh liorsellesh is lie.ir. At the same time, it must 
not be forgotten tliat, owing to the successes of some of the 
Eltham )>red youngsters on the turf, the average price fetched at. 
tlie yc-arling sales at Middh* Dark was un])ri;c.(‘deutedly high : 
indeed, the jtrofits of the stud reached on au a,verage the largi- 
sum of 18,(KM)/. 2 »er aniunn. A ni*w company (whosi; stud farm 
is at Gubliam, near Eshe.r) were the, largest jmrc.hasers at the 
great .sale which look jJace oii Air. Blenkii-on’s deatli,.'il Kltliam, 
at the eml of July, 1872, when the whole stud, uumberiug 1!>S 
mares and 12 entire horses, was with one nolalde exceiition sidd, 
the amount realised being 102 , OOO guineas, or I07,l00h Tla* 
juices given for the brooil inare.s were N ery heavy, but still they 
were far exceeiled by those bi oiighl by the stallions ; ibe biglu*st 
sum given for a mare was jtaid by Mr. Chaplin for Seclusion, 
viz., 2,r)00 guim*as, or 2 ,(i2.')/., whilst the sum of (v'jOU^. was 
given for Breadalbaiie by the I'nissian (Jovernment, 7,350/. for 
Gladiateur by Air. Ray, and 13,125/. liy Ihi; (Jobluim Stud Goin- 
jiaiiy for Blair Atliol —winner of the, Derby in 1864—by Stock 
well, winiioT of the Two Thousand Guineas and St. Leger in 18r>2, 
out of Blink Bonny, winner of the Derby and Oaks in 1857 — 
this being the largest sum ever realised liy any horse in tin; 
world. 

Some fi;w followers of racing hax'e bred liorses, and afte^A^'ar(l.*' 
Avon the Derby and other imjiortant rac(;H Avith them ; but the 
iLsual course is to breed to sell, and to buy to race. A si ml-farm 
requires a good soil, jdeuly of grass land, and a sufficient num¬ 
ber of buildings in the jiaddocks to shelter the mares and their 
olfsj'ring. Brood mares are, as a general rule, eleven months in 
foal; and as they arc rather uncertain to aAVeek or tAvo, and foal-, 
date their age from the 1st of January, the mares should not b' 
mated »*arlier than t.lie, second Aveek in February. The foal 1;^ 
generally weaned Avhen aljoiit six months old, and great care has 
to be taken of it during the winter months: and as it is very liable 
to cold, it must be Avamily and carefully housed. About fifteen 
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inontha after birth, tlie foal will become so developed as to j^ive 
some idea of his aftei -prosijects, and his breaking slioiild by that 
time be nejirly ix'i-lV.cted. This is usually wirried out in the 
nutimin and tlie following months, Avhen the animal is taught 
the use of the suddle, spur, &e. After this a short rest is allowed, 
and in January the trainer makes up his mind, according to the 
appearance of the colt, whether he Avill run him at an early 
period—that is to say, the. bc^ginning of IVIay—or whetlier tlie 
colt is such as to nsquire time to develop his frame, and will not 
be tit to run till later on iii tlu; season, in wliich case lie is jmt bv, 
and not forced. The two-year-(>lds are generally led in their 
gallo])s by an ohl horse,-who acts as schooliiiaster, and they are 
not iieniiitted to race until they have had a pieparation varying 
in length from nine weeks to three mouths. This period is 
divided into two, called the tirst and second preparations; in the 
former, whicli generally lasts for half the time the horse is in 
training, slow work is ])re<loniiiiaut, hut in the latter a gallop of 
half or thrci‘-([iiarl('.rs of a mile is taken every oilier day, Avith 
occasional long sweats. About a hjrtiiight hefore the race, the 
two-year-old is generally triisd over lialf a mile, with an 4)lder 
hors(!, Avlui often lias to allow tlu* younger one .several stone 
weight ; but Ihis dejiends upon the value of the, trial hor.se aiul 
of the .stake, for whicli the two-year-ohl is to run. 

Oviniight prior to a race the aiiiiual i.s “set,” or muzzled, 
to ])revent him eating hay or litter after his feed of e(»rii, as in a 
race, the action of tin; Avind is niiich iul,erfere<l with, and the. 
staying jiowers av(‘ <leterioruted, hy the presence in the sUtiuach 
ol’ any oilier substance than coni. Tlie training for Ihree-ycar- 
ohl.s very iiiucli I’eseiiiblcs that of two-year-ohl.s, iiia.sinuch as 
there are tli(> two prejiarations, only lliat the gallup.s and sAveat.s 
are longer than thosi' ol' Ihe yomiger animals, and for such severe 
raec.s as the Two Thou,sand, (.tin* 'riunrsand (iujiiea-^, Derby, 
Oaks, and St. Leger, a.s long a pi'riod as three mouths is neces¬ 
sary for a really good prejiaratioii. In the early ]i.irt of the year, 
Avlien the frost liurdeiis tlu' ground, the ]iors(>s are gallojieil over 
.straAV-ride.s made of long stable litter, and, AvIien it can lie pro¬ 
cured, oil a 1.:iu-gall(»ii, the latter being the ino.st beiieliciul of the 
two. 'J’lu're ai'i* not many of them, but there is an e.xcidlent one 
at Newmarket, uiioii which the Iiorses trained there are e.ver- 
cised. For all races, of coiii’si', the animals are trained to gallop 
a trifle more than the, iiarticuJar distance they have to traverse 
on the day of the race ; but their long sweats are generally twice 
the distance. 'The trial-, ol' tliree-year-olds are conducted for the 
most ]iai’t in tin* same Avay as those of two-year ohl.s, but care 
has to be taken that tlie trial liorsc is reliable. IJe should be 
one who has recently run in jniblic, and Avho has UiKeii the. niira- 
snre, idther iimiiediately or collaterally, of tlie lioims against 
Avhic.li tin; one that lias to run is to contend. .Sometimes an 
animal avIio has run through a lot of lioives during the preceding 
yi'ur is clioseii a.s the. trial nag ol a Jleiby horse, ami the latter 
having AVim his tiial easily is hacked for l.irge snm.s of money, 
and on the day of tlie raci* is beaten out of .sight; tln^ great 
and fatal fault having been Unit his trainer f.ailed to ascertain 
Avliether tlu*. trial hor.se, was in form or not. Large sums of 
money are often given for really reliable, trial inigs known to be. 
in form, .simply I’or the pnrposi; of finding out the dniiice.s of a 
camlidale for 'J’wo Tlmusand, Derby, or St. Leger lioiioui-s. 
]\lany eiirniiislancc.s a]>pareiitly of slight numumt are of the 
must vital iin]>ortaiice in eonduetiiig trials, .and it i.s ljecau.se 
.sullieient .attention i.s not paid to tin- minor detaiks that .-^o many 
mist.akes are, coniniitted. Tn some triabs the jjace for the first 
hull of tlie course, i.s not .itroiig eiioiigli ; in others the. course 
differs niueh from that on lihicli tlu: race is to be run ; again, 
some horses Avill not try their best oAa3r their usual traiiiiiig- 
gruund, and Avill run dillerent.ly W’liether they are, going L) or 
from their stalde, as fre(pieiitly happens at NeAvniarket. Too 
much care, therefore, cannot be taken to se.lect a place as fur 
removed from the n.sual exercise-ground as pu.s.sible, and tlie 
])ri\'^ute trial sliould he, made a.s similar to the public raci: as is 
possible. .Some hor.ses are iiervou.s in imblie, aiul can never per¬ 
form up to theii* private rejnitation, Avliile otheis have so much 
taken out of them by Aviiming u. trial, that they aiv unable to 
race for Aveeks afterwards. Various other causes, such us the 
state of the Avi;ath(‘r, ground, &c., i;xert an important influence 
on the result of trials and fMces, so that Avliereas a private trial 
skilfully managed is a good gui<lc, there can be notUing more 
niireliaule than a badly managed one. 

Fiich horse in a stabh: lia.s a boy as an attendant, to dress Iiim, 
look after him in tlie stable, and ride him ; and these are selected 
b^ the trainer for their smallness and for their intelligence. 
They are seldom younger than twelve or older thou fourteen 


years; but if they arc likely to prove apt pupils they are 
apprenticed to the trainer, and generally end by becoming 
jockeys, if their weight is not too great; but if it be, then they 
.settle down as trainee or head grooms. Jockeys act a most iiii- 
liortaut jiart in lioivse-racing, for it i.s in their hands that the 
animals are left rlnriiig the race itsidf, and they may by an error 
of jiKlgiiiciit do the very thing tliey ought not to do, or vice wmL 
If an experienetul jockey is put up, the Avny he is to ride lii.s 
lior.se is generally left to his oav'ii judgment after he has been tohl 
the peculiarities of the animal ; l)ut freijiu ntly he has a retainer 
and rides the horse in practice for .'^evi'ral Aveeks before tbe day 
of the race, and thus l>otli horse and rider become accustomed 
to one uiKrtlier. If an iiiexju*rii‘ncetl lad is put up, he has 
generally his instructions given to him at the lust. The. ordinaiy 
fee for a winning mount i.s and for a losing one ; hut very 
large sums, amounting to siweral hundred ponmls, are promised 
ami given to some of tlu- sue(',e,<}.sfnl riilers in imi)ortant rac(*s ; 
ami this, in addition to .‘in annual salary Avhieh lliey get by way 
of retainer, ought to iiLsure them conqietence in after-life, (if 
coursi- they can jmll or sto]> a horsi*, or .start him oil in a rare at 
such a pace as .sju-edily to annihilate his ehaiiee; but though this 
is soiiietiim-s done jniiposi ly and for gain, yi-t w hen found out the 
jjuiiishmeiit is severe. TJiat it. ha]»peiis oecusioiially it w ould be 
idle to deny, but us a gt-neral rule there seems no rea.son to 
believe that the race of jockeys i.s more dish{)ne.st than any other 
class of pnldie character.s. Aliich must, I'rom the nature of their 
cmidoyment, be left to their judgment; and they sometimes, 
though rarely, tind it better b) dis(*bey the orders given them 
bi'lorehaud, (lej»emling upon circmustanecs occurring during the 
eoiite.st, to wit, wlietliei' it i»e run at good sj)ci‘d or at an iiulilfe- 
reiit pac(‘. In the actual running ol' an im])orlant. race, it is a 
common custom toliavi: a stable companion to fovee the pace for 
a cumiJctitor, Avitli the A'iew of liiiding out tin: Aveak points of 
his adver.sarics, .and tVe<(ueiitly tlie ]»ilot.s jierform llu-ir Avnrk 
satisfuelorily ; Init if the jield is coini»o.sed of animals of a high 
cla.s.s, the ]»ilot is occasionally ineajiahle of forcing the pace, and 
one or otlicr of the cracks has to jierform this ollice for liintself, 
hy doing which lie is ]>lace(l at a gri'ut di.sadvantage. Towards 
tin* Jiiii.sli of the eontesl, Avhen the majority of the eom]>etitors 
ui«* dom* with, and a few only remain with !i winning eliaime, 
it is that the ability of tlie jockeys on their hacks comes into 
play ; for the rider of an animal know’ii to be. ]>o»sessed of supe¬ 
rior .staying ]»()w»‘rs Avill come away from the rest, and try to win 
l»y hi.s iiorse’s stamina ; wdiile, on tlu: other hand, tlu- rider of a 
horse kiioAvn to he gifti-d Avith a great turn of s]>eed, will save, 
him u]) almo.st to the last, and, coming Avilh a rush Just on the 
po.st, Avill do his best to cut down and ]>ass his le.ss sjieedy but 
more .stout enemy. In tJiis art no jockey at the pres(-iit day e.v- 
ce.l.s (.’lialom-r, a.s has been again ami again evidenceil by liis 
succ(-.ssfnl rushes on Alaearoni against Fordham on Lord OJifdi-.ii, 
for the Deiby of 18(53 ; on t'aUer On, again.st Luke SnoAvden on 
Ki-ttledrnm, for the St. lu-gi-r of 18(11 ; on the Maripii.s, iigain!<t 
Fordham on I’nckstone, fur the St. Leger of 18(52 ; on Frivolity, 
again.st Kingcraft and Sunshine, for tlu- Middle, Park I’late of 
lvS()5); and on (lang Forward against Kaiser for the Twd Tliousand 
(luineas in 18751—all “ head ” victories. After the po.st is pa.ssed 
and a race Avon, the jockeys have to Aveigh in as they pn-vionsly 
Jiad to AA'eigh out, to ensure tlu-ir horses having carrieil tlu: jn-e- 
.scribed AVeights, and tlu: greate.st strictne.ss and jeahm.sy are 
e\en is(‘d in reganl thereto, (k-easioiially a rider lias been knowni 
to lose .so much Aveight, during a race as to be unable to .scale in 
as heavily as lie scaled out, as in the ease, of liead.smun’s Derby 
in 18.o8, Avlien his jockey’s bridle liad to be .si*nt for before ho 
couhl draw' the reiinired wciglit. A jockey A\'ho rides in liandi- 
cajis as AV»‘ll as Aveight-foi-age races has necessarily to ride at 
A'urions weights- that is to siiy, he may have to ride at 7 st. in 
one race and at 8 st. 12 Ihs. in another, so that if hi.s boilily 
AVeight he 6 8t. 12 Ihs., he AA'illliave to carry 2 .stone of dead Aveiglit 
in the latter, inclusive of saddle, Avliilst in the former lie Avill 
have to use a 2 lb. saddle—the lighte.st that is made. Tin* addi¬ 
tional Aveiglit for the lieavier race Avill be made uji jiartly by 
using a much lieavier saddle and partly by in.scrling under the 
saddle llaus, in the reeesse.s made lor tli(3 ])Uipo.se, Hat pieces of 
lead, until the reijuired scale is draAvii. 

Hitherto AAa3 have omitted Jill but the slightest allusion to Avhat 
is certainly one of the most imjiortant .sections of the racing 
community, and Avithout Avliich it. is (piestionahle Avhetlier there 
Avould be as many horses in training or as many persons em¬ 
ployed ill connection AvitJi tlie tlioronglibred race-horse os there 
arc at the present day. It is iicrfectly true lliat connected there¬ 
with many evils have sprung up, some of greater, others of le.^s 
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ajid M ill) Avliich the; Lo^^islatiiro lias from time to 
time ciKlciivouri'el to rope—liilliorlo with coiiivocal success ; Imt 
as loii^f as jtcople aie so sliallow aii<l so weaK-mimletl as wilfully 
to tr-ad a dan^'crous ])alh, so lon^ will thoro. he victims, whether 
it h>* to "amhliiio on the turf, on the Stock Exchanj^e, etr fdse- 
wheic. This section of the racing world, then, is the jirofessioiial 
hettiii;^' ‘'onii>osed of liettin;,^ men who make their livin*' hy 
la\ iiijf a^^ainst horses or inakin^f hooks. Now, hettin;^ id a kind 
of j^Miohliiio which has Ion;,' existed, hut which has of late heeu 
hronoht into very jaoinineiit iiotici*. In hettin;^ there are two 
])artic‘s—one. called “ layers,’' as the hookmakers are tenned, and 
the other “ hn< kers,'’ in xvhicli class may he included owners of 
horses, as W(;ll as the pohlic. 'I'lie hacker takes tlie odds, which 
the hookinaki'r lav'-. a|,'ainst a horse—the former sjieculatine upon 
lli(; success of th(' animal ami tlie latter ujnm its dideat; and 
takinothc case of (Jremorne lor Hk; ])(*rhy of JS72, just hc.fore 
the race the hookmaker would have laid .‘1 to 1, or ]»eihaps 
1,()()(►/. to :i(K»/., against him, hy whieh transaction, if the horse 
won, us he did, the hacker would win lor riskiii;' :{(»<)/., 

and tlie hookmakei lose the I ,(H)()/. which he risked to win the 
smaller sum. At lirst si|.dit this may a]ij»ear to have heen an 
act of veiy (|neslionaldc jadic.y oil the jiart of the hookmaker; 
hilt really il is not, so, heeanse sn I'ar I'roiu running a greater risk 
than lh(> hacker, he runs less, inasmuch as it, is liis plan to lav 
the, ‘-aiiie amount agaiii.sL tweay horse in the iae(>, and as 

there, can he hut one winner, he would in all ]>rohahility receive 
more Ilian enough momy from the many lo.sers to ]»ay tin* stated 
sum of 1,000/., wliich the. chances an* he has Iai«l against the,one. 
winner, whateser it is. 'i’his will lie explained farther on. 
or course, tin* succi.-ss of a, favourite is least ]irotit,ahle to the 
hooKiiiaker, whereas, on the other liand, the Mtcce.-s of an 
extremi; outsider is most welcome, and flu* reason is apparent, 
fur at the varying rale of odds, as will he seen from the tables 
appended, he rec.eives si'veral large amounts from the favourites 
if del( iiled, wliich he could not olherwise reckon ii]>on. Ilook- 
niakiiig is no doiiht a ci'itain way of making iimney in the long 
I'Uii, il everyone wi'n* to pay Jiis lu'ts ; hut as they are generally 
conducted on the cri'dit sys1i*m—excejit among strangers at raee 
meetings—tlie liookiiiaker may not make as large, a jirolit a.s he 
ouglit. In a great many races-, as, for in.staiiee, tin* most im¬ 
portant ones- all hets are IM’., or “jaiy or ]»lay that is to 
say, hels mu,si he jiaiil vvliether tlie animal goes in the ])ost or 
not ; this is of course a great advantage to the hookmaker, who 
has often what i,s cjilh'd “dead money" on his hook, that, is, a 
sum of moii(‘y actually won liy liim hel'orc llu* race lakes ]»lar(‘, 
the lioiM* hacked having heen scratched or gone amiss. '^I'lie 
vital priiicijde of hookmaking is to lay tlie .same amount 
against ('ach liorsi* at tlie diifereiit, odds, jmd thus the laver w'ill 
ill (‘.very ease stand to lose tlie same aiuoniil, .'•ay u.ssum- 

iiig him to make a I,()()(>/. hook, and will have to receive the 
several sums to which he has laid the odds against all the hoives, 
savM' and excejiiing the winner. 'J'he following table will .show 
th(; method of making a. hook, the prices lie.iiig taken from a 
Jtaeiiig I'lironiele, and giving the tignres at wliieli the houses 
started lor tlie Derby of l<s7-. Over and ahove the animals 
sjieeilied below, there, were many othi'is Imcked at comparatively 
short odds during the jnvcediiig 1 welvenioihli, which did not 
mil, and the.se may haveln-Jped to swell the liookmakei-'s receipts, 
although they an* not. taken into atcounl heie ; - 

i'l,()U() JkniK. 

lLto4 or X'l, 00(1 to ):> ,s again.st rrinee. (!harlie. 
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1 — 

l,0( >0 
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333 

6 

8 

,, 

(Velimnii* 

Cl 

,, 

1 - - 

1,000 


kk; 

13 

4 

,, 

()uet‘n’s Messenger 

Si 
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1,01 )0 

,, 

123 

0 

0 

,, 

AVenloc.k 

2) 
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1,( l()() 

,, 

10 

0 

0 

,, 

IMai'shul Bazaine 

2) 


1 — 

1,0( 1(1 

,, 

40 

0 

0 

„ 

Drimimtuid 

3} 
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30 

6 

0 

„ 

Almoner 

3{ 

,, 

1 -- 

J,0( )0 


30 

() 
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1 )ruid 

4.) 

,, 

1 — 

1,000 


2.') 

0 

0 

„ 

hahurnnm 

h) 

,, 

1 ■ - 

1,000 

,, 

20 

0 

0 

,, 

Bertram 

it.) 

„ 

1 — 

],000 

,, 

20 

0 

0 


IVll-Mell 

(i(i 

„ 

1 •— 

1,000 

„ 

13 

.3 
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Helmet 

(u; 


J — 

1,000 


13 

3 

0 


Vanderdeekeii 

KM) 

„ 

1 - 

1,000 


10 

0 

0 

,, 

AVestland 

1(10 


1 - - 

1,000 

„ 

10 

0 

0 

„ 

MiseiTiinns 

too 

„ 

1 — 

1,000 


10 

0 

0 


Statesman 

]()0 

,, 

1 — 

1,0(H) 


JO 

0 

0 

,, 

Young Sydmonton 

200 

o 

1 — 

1,000 

i; 

5 

0 

0 

7) 

llahy D'ustle. 


id,2(10 10 8 


I From this it will at once be seen that the total amount laid to, 
or of hackers’ money, ia 1,269/. lOif. S<1., Irom which must he 
<l(*(luct(!d the ■winning lior-se’s (Ocinonie’s) own stake, viz. 
333/. 6«. Hif., leaving 936/. du. Of/, whenwvith to ]»ay l,(i00/. 
This would make a lo.s.s (63/. K).?. Of/.) to the hookmaker, as is 
Usually the case when one of the favourite.^ wins, hut with one 
exception, Prince Oharlie—the iirst favourite—Cieniorne was t.lie 
worst oil the lists for the ring. Siij)po.se, however, Pell-l\Jell or 
the Makeshift colt, as he was then called, had won—and it must 
he recollectcfl that In; was actually second, only heateii hy a head 
—the. hookmaker would have received 1,260/. lO.s. 8f/., less 20/., 
Ikdl-Mcll’s stake, or in other word.s, 1,249/. 10s. 8f/., vvlierewilli 
t«» pay 1 ,(m;) 0/.—or a profit of 249/. I0.s‘. 8f/. ; and if Pahy Castle, 
had won there would have. Ixien o/. only to he deducted from the 
receipt eolumn. Take, aimther example, Kingcraft’-s Derby of 
187(», notable for the defeat of Macgregfir, who started first 
favourite, with odd.s on him, not against him, and what do we 
find as the result of making a 1,000/. hook in that year /— 

£1,000 Book. 

9 to 4 on 1 

or > or £1,000 to 2,25{) against Macgregfir 
4 If. 9 ) 


100 „ 9 — 

1,000 „ 

{)() „ 

Camel 

100 „ 7 — 

1,000 „ 

» 

Princ(‘ cif Wales 

loo „ 6 

1,000 „ 

(;o „ 

Palinerstiiii 

20 „ 1 - - 

1,000 „ 

30 „ 

Kingcraft 

30 „ 1 - - 

1,000 „ 

;i3 „ 

King of Scol.-^ 

33 „ 1 — 

1,000 ,, 

30 „ 

(’yiiihal 

3.3 „ 1 - 

1,000 „ 

3,0 „ 

N ormaiil y 

30 „ J — 

1,000 „ 

20 

Bonny SavcII 

lOO „ 1 — 

1,000 „ 

10 

Ely Ap])1eton 

100 „ 1 — 

1,000 „ 

10 

Nobleman 


.X'2 

,633 



Here, then, on the hiudc we liave 2,(>53/., which, deducting Iving- 
cnd'l's own sfakt; of r>0/., giv'cs 2,603/. wherewith to pay 1,000/., 
leaving a handsome jiroIit to the liookmaker—-who, on the other 
hand, had tlie favourite won, vvonhl havi* received '103/. lovvanh 
jiayiiig 1,000/. No wonder the ring shouted as soon as they saw 
tlie. fav'onrite collapse during tin* running. Again, in aildition 
to winning hooks or liooks ahonl tlie horses winning, it has be- 
eoine a ]>ractice to make ])laee liooks—that is, to lay fidds against 
any ]iarlicular horse getting in tlie first lliree, and as there may 
he tliree. horses ]ilace«l, tin* jiricf* for I, 2, 3 is generally tak(*n al 
one fonrili the winning odfis -that is to say, if the horse slainl.-, 
at 8 to 1 to win, the odds against him gelling in the first three 
are 2 to 1 ; hut occasionally this rule is d(']iart<*d from and a less 
liberal rate given, hacking horses, as may Ik; surmised, is a 
very lia/ar<lons prac-licf* niile.ss the hacker is conneeted willi a 
stable in wliich a. lirst-7*ate animal is trained, or has oilier means 
of aeijiiiiing good inforinat ion, which is s(*iduiu tin* case. 

BACK-AVOPK, in machinery, is one of the modes of eoinnni- 
iiicaling motion hv the inl(*rloe.king of teeth or cog.s. "When the 
teeth an; on awheel and on a straight bar, a longitudinal motion 
of the bar may he made to give rotation to Ihi* \vln*el ; conv'crsely, 
the rotation of tin* whe.el may cansi* the bar to movi; longitmli- 
luillv'. For other varii;ties of a< tjon see Wiikku, K. C. vol. viii. 
eol. 893. 

PACDI'ETS, from rnf/inifh', the Freneli word for tin; liat 
with which tin; game is played. Owing to apre]>ared court heiiig 
required the game is not so jiojmlar as ciicket, foot hall, and 
rowing, hut has the advantage; of being I'easi’ide in all weathers. 
It is exclusively aii English and Irish game, never having been 
in vogue across the heirdej*, and is nio.stly jilayed at our unB er- 
sities, public schools, and hy army ollicers in gamsoii to\Mis. 
In the United States of Aineriea it has also heen introduced, 
hut has not taken dee}) root. IJy many it is c*ontoiuid(*d uith 
Tennis ; but there is really littli; similitude, except that France 
Avas the hiHli-plaee of both. 

As slated above, pr(*jiared courts an; necessary to jday tlie 
game in, and they may he either “fmen” or “close” courts, 
acconliug as they an; Avitlioiit or with a roof, side walls, and 
hack Avails. Tlie open court game is, li()AV(*ver, iioAV all hut 
ohsole.te except at a fcAV schools, and rightly so, as the clo.'C 
court, game tan alone he jirojieily designated real racqiiet.s, 
requiring a comhinution of ipiick luniiing, .sharp eyesight, an«l 
manual dexterity, and to this game alone our article. Avill ho 
conlinotl. A court may he. either a double or single building, 
acconliiig as it is reiiiiireil for tAvo or one to play on each side, 
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and the lullowing ground plaii« will show the Lest adapted area 
for each:— 

Douhlk Court. 


ts I " 

- I'? h 


S(‘rvi«(.‘ 

iSpiicc. 

H I’t. G ill. 


SiTvico 

Sp;i(‘(\ 


HO IVt't 

Single Coioit. 

(I 

i iSiTvico I ^ 

H It. (i in. 


Scrvii'c 

S,K..V. 


fit) fl'l't 

Tlieri! IH no rcii.son Jigiihi.st jiliiyiiig single, or one ii side, 
imiLehes in u double court j but the rever.se i.s ulnio.st iiii]»ossilj]c 
owing to want of roojii. Often, however, courts are luiilt of 
iiitermediat(> diniension.s, so as to be a\’ailable for either jmrpose. 
'^riie front wall shonhl be forty fe(!l high, tuid the back one 
fourteen ; the two siile walls, however, being of the same height 
throughout to carry the roof, and give room between the latter 
and the to]> of the hack wall for a gallery to ace.ommodate. the 
niai'ker, umpire, and spi'ctators. The roof must he well lit with 
skylight.s, the girder.s being of liglit iron, so as not to im- 
])e(le tilt* light, and the glas.s lu-otceded inside hv wirework to 
jireve.nt breakage by the balls. Rrieks eonstilute the best ma¬ 
terial for tile, walls, covered with a coating of Roman c»-mcnt or 
]>hister of Paris, hud on jicrfi-etly true, in order that the halls 
may bound evenly. In Euglund I lie ‘^^nvl'ace of the ]thister is 
painted black, the balls being white ; hnl in the giirrison towns 
of India the rever.se i.s the case to neulrali.^e intense radiation <if 
heat. Asjihalte makes the host lloor, and no .slioe.s without 
gutta pereha soles are alloweil to be worn by the ])layer.s, in 
Older to jireserve the evenness, and ])revent the ]dayer.s from 
.slipjiing. In tin* centre of the hack wall tlie entmiice door 
is situated, being made of stane viay bard wood, and ]>er- 
IVctly flush with the wall on the inside. A line is drawn 
a(aos.s the front wall, two feet two inche.s above the lloor, 
tlu* interval being covered with deal boards, so that the 
sound tells when a hall strikes below the line. Seviai feet nine 
inclie.s above the lloor thiae comes anotlua* -white line on the 
front wadi, tenned the “cut line,” so termed because in serving 
the hall to an ojijioiKait it must lirst strike the front Avail aboAm 
that line. Across the lloor of the court conie.s the “ .sluut line,” 
a a' (regulated in po.sition by the length of the ct)Uit), and so 
named because a player is not hound to take any hall served to 
him which houna.s short of that line, i.c., between it and the 
front wall. ^ The .space) betAvecu the short lino and the hack 
wall is divided into tAVO equal areas by the line W/, Avdiich 


are called right and h‘ft courts, as a player stands facing the 
front Avail. When he scrvi's (Voiu the ri<^ht hand si'vviee space 
the hall must hound off the front Avidl into the left hand 
area above described at tlic back of the court, arnl vire rcua. 
Lastly, Ave come to t he “ service s])aces,'’ whose positions art* 
marked on the jdans. In one of these the in jHayer .stands 
when serving the hall to his o]»poneut. 

Ractpiel bats and balls are the <mly itarapheiiialia retpiired 
tor the pastiim-. Tlu*. former is of tlie sha]u‘ .shown in the ac¬ 
companying Avoodent, the network being nruh*. 
of very t.igiitly-.strung eatgul, and the AVood- 
work of strong springy a.sh, with a leiilhcr 
ctwered ril»bi*d humUe to grasp it lightly. 

The. balls an* about tlu* .si/e of a large Avalmit, 
eoA'ered Avith Avbite leather in the I'nilcd 
Kingdom aiul black in India, tbc great dc- 
.sidei’atum being that they shonhl be* vcta bard, 

.so as to btunid Avith evenness ami ve.btcilv. 

The method of iilaying and Avorking of tin* 
rnh-s may be gathered from tin* folJowing 
summary of the mode of proeetlni e. bet us 
.siij»po.s<‘ the m.'itcli to In* a foui-haTided one, 

A and 11 comtiri.sing one .side, llu ir oppojients 
being atid 1). It is ilecideil by lot Avhieb 
.sid(‘ goes in first, and uc a.s.'ninit‘ that it is A 
and II. Tbeoivtically A c.-ui commeuci-serving 
from Avhichevev “serviei* space.” he likes, as 
exjdained abovi*, hut ])racticall_\ he idiuost 
iiivariahly does so from the right one (un¬ 
less his opjMiDent, < Avho is to take the hall, 
be a left-handed man), becuu.se balls bounding 
in the left h.aiid court are naliirally the mo.sj 
dillieull to return, A's jiarlnej', P>, st.-inds in 
the right haml back corner (we assume our¬ 
selves to b(‘ /hn'iiii the front wall whenever 
We u.so the tcMus liglit and left) to take 
any balls lhal may be returned by (' or I) 
into (he ha<d\ portion of the court during; tlie 
ex|K'eted rally A\hilst A would look out all 
lho.-.i* in the fon* I'arl, .siiict* he is aln-ady 
mi the s]>oi. 0 .stamls in the left liaiid 
corner veadA to take the ball about to be 
SiTveil by A, as well as the back court ]day for his side, whils'. 
1) placc.s Idiu.self in a line lielweeu A and !>, just hehiiid the 
former, to lake all balls wliicli bound in tin- fore part of tlm 
court, loi lii.s.side. I'lnqdayers being in position, A commence.: 
se.rving, and for tin* ball lie ,ser\e,-i to be t n it nuist, lirstl\, 
strike the. front Avail al>ovt“ tlui “lait'' line; and, ,secondl\, 
reboiiml in llu: li-ft hand area of the floor, at the back of (he 
court as jtTevioiisly di*.scribed, alllioLigb, before doing so, it Jiiay 
iel>ound from either si»h‘ wall or the back wall, provided it bm 
first struck tlie front Avail. If both the al>ove conditions are 
fullLUed, (/' is obliged to return tlie b.dl, at jirsi bound njl’ tin 
//ear, .so as to .strike the front w.'dl ahovt* tlie Iwo fe(.-L two incli 
boar<l (although he may lir.sl, .strike (dtlier .side wallg or A and Ji 
scon* oiie point (termed an “ ace *') in their favour. Should (' 
siieee.ssl’ully ivliini tlie hall, tlie game i.s continued in Ihe same 
manner by alternate sides till .staiie one either returns Llie hall 
below the AAotuh-n board on tlie front wall, or strikes it into the 
roof or gallery, or Af/cr than its lirst hound. If A or P> make 
the error, A’s hand Is out; wliilst if it he (' or J) their op]»o- 
iieiits seoi'c an ace, and A eontiiuie.s serving, (lie I'mitine being 
tlie sanu! Avilh the e.vcejttioii that he goes to the left hand 
.service space, is aftei wanls hound to .si'rve I'rom each in alter¬ 
nate .succe.s.sion diirijig his “Jiand in,” and tlie jiositions described 
uboA'c become left inslead of riglit handed. Had A failed in 
either of the two eomlitions of his service (i.c. as regards tlie 
cut line ami pilch of the, ball on the floor) it is o])iionaI with C 
Avhelher he lakes the hall or not, am! il‘A make two siicce.ssive 
errors or “faiilt.s,” he i.s out. If, howe\i*r, C takes it the 
ace mu.st he played out. As .soon as A i.s ])ut out (’ goes in, 
then D, and lastly A’s ])artner, vi/,., R, and ,s(j on throughout 
the game ; the reason of \Vn not being allowed to iullow A at 
first, being that the lir.*it hand in lias the advantage of being 
able to score linst blood. Wdiichever phiyi-r .scores tlie final ace 
of a game commenccK tlie m.'xt one. For a .single-handed match 
the routine is ]m*cisely the same, eacli jdayer going in alter¬ 
nately, and having, of course, to take all halls for Lis tside, 
I’egardless of Avhat part of the Hour they hound on. The few 
other minutia) of the game Avill Ije foniiil in the subjoined code 
of rules, drawn up and adopted by Prince’s Racquet Club, Hans 
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Place, London ; and that heing justly considered the leading 
racquet cluh of tlie Avoild, their rules are universally adopted ;— 

1. The Rninc to bo 15 up. At 13 all, the out-playors may set it to 6; 
ami at 14 all, to 3, provid(!d this be done before another ball is Hlruek. 

2. The tfoing in firet, whether ndd.s Ix' givon or not, to be decided by 
lot; but one hand only then ix to be tak<‘n. 

3. The ball to lx' served alternately right and loft, beginning whichever 
side the server pleases. 

4. In serving, the servf'r must have one foot in the spneo marked off 
for that purpose. The outplayer to whom he serves may stand w'lnxe he 
jjlcascB, but his jiartner, and the server’s p:u-liier, must both stand beliind 
the server till the hall is served. 

5. The ball must be servcxl above, and not touching the lino on the 
front wall, and it must strike the Hoor bofure it hound,s, within and not 
touching the lin(‘B enclosing the court on the side oi)posiU“ to that in which 
tlic server stands. 

(1. A hall scn'cd below the line, or to the Avrong side, is a fault, but it 
may he taken ; and then the aee must be played out, and counts. 

7. In serving, if the hall strikes anywhere before it n'aehes the front 
wall, it is a hand out. 

8. In serving, if a laill touch the server or his partner, before it has 
boundixl twice, it is a hand out, Avlidlier it was properly served or not. 

y. It is a fault- 

r/. If the server he not in his proper place. 
i. If the ball lie not served oA'or the line, 
r. If it do not fall in the j)roper court, 
rf. If it toucli the roof. 

e. If it touch the gallery-netting, ]X)sfs, or cushions. 

'I'he out-player may take a I'ault if he please, but if he fail in putthig 
the l)all up, it eounts against him. 

10. Two eonsf'cutive faults j)ut a hand out. 

11. An oiit-plajer may not take a ball serA'ed to bis partner. 

12. Thi' out-])laYers nlay ehang*' their courts once only in each gaim*. 

13. If a play<‘r (lesignedly stop a ball btiure the second bound it counts 
against him. 

11 . if a ball bit the striker’s adversary above or on tlie kms , it is a let; 
if below (lie knee, or if it hit the striki'i’s partner or himself, it counts 
against tho striker. 

l/i. Till u hull had been toiii-hvil, or lias honmUul twice, the player or 
lii.'< laulner may slrike it as often as they ])le:ise. 

In. l'h’<>ry jilaver should get (tut of tl'ie way a.s much us jiossible. If he 
cannot, the marker is to dtx ith* if it is a let or not. 

17. After the serviet', a hall going out of (he court or hitting the ro(tf is 
un aee; a ball bitting the galb'ry-netling, posts, or eusbious, in refuruiiig 
from tlio front wall, is a let; l)ut if it hit tlie roof befon' reaching the 
front wall, it counts against the striker. 

IS. The marker’s decision is tinal: hut if ho has any doubt, lie should 
ask advice, and if he cannot decide positively, the uee is to he jduyed over 
uguiji, 

It will lu! Been that liotli mdes iiiiiy go in and out .xi'vcral j 
times ill sne.<;(‘s.sii>ii witliout scoring ; iiml also lliat tlm out side 
can never, strictly s]U'uking, score Avitlioiit lirst jmttiiig llieir 
opiioiu'iits out, iiiul tliiis getting tliemselves in. The iiiosl. ellec- ' 
ti\'c kind of service is a sliaip “ cut” one, just al'ov<‘ the cut line 
on the front, wiilJ, hccaii.se the vedocity of the hall is greater, and 
tlu' angle of rebound nearer a right angle. Ne,\t to this a 
“nick” right into the hack corner of the court, so as to give 
your op]ioiicMt no room to wield his hat, in the angle formed hy 
tlie side and hack Avails, i,s of most use. ^I'lie most usual .strokes 
in vogue ari‘ the “drop,” or jdaeing tlie hall only Just above the 
wooden hoanl, so that it iiiiiiiediately falls idniost dead, instead 
of rehoimdiiig with force ; the “ volley,’' or .striking a hall on the 
full hei'ore it touclu*s the floor at all ; and the “cut,” or inqiart 
ing a dowiiAvard diagonal as AVell as foiAvard motion to tlie hat 
when about to slrike, tlius imjiartiiig u ]m/zliiig ‘‘twist,” or 
rotary sjiiu to the hall. Amongst profe.saioiuil.s of the jireseiit 
generation llai Rrothers (fray, of ('amhridge University, Eton 
College, and Cheltenham College; 11. Fairs, of I’riiiee’.s (■luh, 
and (1. Small, of llarroAv Sehool, bear tlie jialm. Tn amateur 
circles England Avill ]irol)al)ly never jio.sse.s,s an eijual to W. IT. 
Dyke, Esq., the ])re.sent memher for Mid Kent, Avho, in 1802, 
defeated l'\ KrAVood, the then profe.'^sional chaiiipioii, and to 
that lime justly eousidered the most hrilliaiit jilayer of the 
present century, 

KADIATUIN OF HEAT [E. C. vol. vi. col. 8»7; also Heat, 
E. C. vol. iv. col.^. ()!M, 0:i9j. Since the dale of the articlc.s here 
referri'd to, numerona imjxirtaiit researches have been made by 
Tyndall, Magnus, Knoblaiicli, and others, ayIio, folloAviug up the 
Buhject ill the sjiirit of Melloni, have arrived at most important 
results, which it Avould he imjio.ssihle to describe Avithin the yiac.e 
at our comniaiid. The iiiemoir.s are contained in the ‘ Phil. 
Tniii.s.’ Poggendorffs * Annaleii,' the ‘ I'omjttos Remlu.s,’ &c.,but 
Prof. Tyndall’B researches iimy be more conveniently fitudied in 
his Avork entitled ‘ Heat, a Mode of Motion,' of which a fourth 
edition was published in 1870. There is also a good abstract 
of recent memoirs in the ‘ Supplement to Watts’s Dictionary of 
Chemistry (1872). 


In the article in the E. C., which give.s a brief account of 
Mclloni’s researcheR, it was stated lliat the emi.ssive pGAATrs of 
surfaces vary with llieir (huisity : the more compact the suiTacc 
the smaller* its emissive poAvi-r, wdiile tlic state of surface as to 
])oli.sh lias no influeiici-. Magnus, on the other hand, shows lliat 
the eini.>iHive ]ioav<t has no direct coiinextion with the density ol‘ 
tlie radiating .surface; Avhile the radiating jioAver of annealed 
platinum foil is doubled by being scratched with emery pa])er, 
and increased sevenfold by being coaled Avith platitium spongi'. 
It is snp]iORed that the internal parts of the body near the surface 
radiate ontAvards as wi ll as the surface, while in a rough surfaci* 
the irregularities of outline diminish the rays iiicident upon the 
outer surface from tlie interior, Avliii;li are rellected back again 
into the ma.s.s. The conqiarativc emis.dve powers of the fol¬ 
lowing bodies at 150'’’ C. Avere detejmined by Ma.gnus ;— 

ICinissive Power. 

Pduckeuixl silver . . . . . . . 100 

<ilas.s.2 mm. thick . O-I 

Fluor siiar . . . .10 „ . *ir/5 

Syloiii (iinti\'e ])otas.smni } ,, 

‘chloride) . . . . ( 

Rock salt . . . . „ . R5 

I’oli.died .silver .... 1 „ . 0‘7 

A ]ihile of rix’k salt ill contact or near to a poli.slied silviT ^il.'ite 
radiateil more heal than the sum of tlii'ir radiatiuiis Avlieii a]iart , 
on account of the. silver jdate retleding tlie. heat radiateil from 
the second surface of the rock salt. (‘ I’ogg. Ann.'c.\x.\ix. c.\l.) 

Magnus has also c.vamini'd the ]»roiiorlion in Avhich heat, as 
given (tut by certain (liatheimic, .^ubstanci's at ioO ', is rellected 
hy suifaces of the same or of dilfei’ent kinds, and under various 
angles of incidence. Knoblauch (‘ I’ogg. Ann.' cxxxvi.) has fui 
Iher iiiA-estigated the ]dieiiom(‘na oj' jeJVaction of solai’ lieal, 
Avliile De.saiii.s (‘(Vuiijite."! Rendiis,’Jxx.) Jias c.Aamined the disln'- 
bution of heatijig jioAver in the solar .sjieclnim. 

Magnus (ill the reference given above) has an el.aboiale seiiis 
of e.Ajx-riineiit.s on flic tiviii.suii.s.sion <if rn<]initl IiciU J'roiiidiHr- 
reiit sources tlirough A'arioiis meilia with I'elevence to tlie projiei- 
ties of rix-k .salt. It was known tliat diailieriiiic subslamc,-. 
mo.st readily ab.sorb rays emitted by otlier ]iortions of the same 
sub.staiices ; but Magnus brings out the thermo-chroic character 
of nx'.k .salt in a striking manner. A pieia*, 18 mm. thick and 
A'cry ])iire, .slioAvcd the charaeterislii', jirojieiiie.s of the snhslance. 
flf till' heat emitted by it, littli! more than one half pas.sed 
tlirougli a 2 mm. tliick, and only one-sixtli tlirough a, 

thickness ol HOmiii., Avliile mairly the Avliole of il (!)b‘7 ]»er(’ent.) 
A\as arrested hy a ]ilate. of lluor sjiar 2'8 mm. thick. Hence, 
according to Magnus, the. {‘.haracler,s of rock .-alt Avith reference 
j to radiani heat do not arise from its being oilurnioihroic, as 
Melloni .su]i])().sed, but of its lieing 'iho/ihHh nnorlirolr^ or having 
the ]X)\ver to emit and ahsorh at teiniierat.iires under about Ihn 
rays altogether or nearly of om* kind. 

It has long been knoAvn that the best alisorhers of heat are tlie 
Ix'd radiators, and that tho Avorst ab.sorber.s ajv the Avoivt I'.idia- 
tors. Fiirlher reseaieh has shown that tlu-absmptiV(']iower ol 
a Ixxly is strictly related to its emissive. puAVer ; the* nuiiibei tlnil 
exjire.sses the one also deteiiiiiiiing the other. Thi.-i relation i- 
illuslrated hy Balfour Stewart (’ J’roc. Roy. Soc.’ x.) in an ex}K-vi- 
nient Avith a Mack and Avliite ehiiia ves.sei lieated to redness and 
examined in a dark riniiii, the jiattei'ii vHiicli is black hy ihiy* 
light from the al>.sor]ition of vi.-'ible rays, is more Imniiioiis llnm 
tIio.se ]iortion.s of Hie siirfac.e Avhich hy daylight are Avliite IVoin 
their jioAA'er of rellecting the incident visildi? ray,s. It is also 
shoAAUi that b()<lie.s Avhich are opaipu- for cerluin rays and trans¬ 
parent for otheix, give out, Avlu-n heated, rays of tlu' kind foi 
AA’liich they are o]»a(iU(‘. Red gla.ss, for exmiqilo, Avliich ulisorh.- 
green rav.s, emits green rays when heated and seen in the daik ; 
Avhile green glaas, Avhich ahsorhs red ray.'(, gives out red rays in 
the dark. It is also slioAvn that in the case of toiiriiialine ab¬ 
sorption and radiation of heat are equal in degree as Avell as in 
kind. 

It AA'as found long .since that the heat radiating from a heated 
body after pa.ssing lliia.ugh one Rcreen nuue readily ]»eneli'.‘d( d 
a second Rcreeii of the .-aiiie mat (.-rial. This sifting of rays is 
similar to tlu* action of certain bodies on light, such as a red 
screen which arrestR the hliie rays and alloAvs the. red to ])as-', 
AvliiJe a Becond rod screen still gives passage to the red. Tliu ■■ 
solid and liquid bodies exert a si-lective alisorption, by which 
certain rays, Avlictlier of heat or of light, are stoiijicd, wliile othei s 
pass through. Most bodies, including those that are transpiueiit 
for light, are generally opaque for dark heat of small rciriingi- 
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l)ility. Even rocJc salt is not perfectly diathernianous, and 
afcoidiii" to Balfour Htewart the rays that it stojDS arc those of 
very ^'reat Avavc-lenfjth ; while h\)rl)ea has shown that traiisinis- 
in "ciieral raises the index of refraction of the transmitted 
heat. On the other hand, Tvndall has proved that a solution 
of iodine in hisulphide of carbon t’om]deteJy uiTcsts the rays of 
light, and allows dark heat to j)as.s in such (|imntity as to 
]iroduce combustion when collected into a focus. For this 
purpose a fluid lens formed by the solution, being enclosed 
in rock salt, arrested all the light fiom an (dectric lamj*, but 
allowed the dark rays to puss in suflic-ient force to produc-c 
incandescmice.* 

Tt is true that tlus iiivisihlis heat Sjiectrum does not display 
those strongly marked characters which distinguish the cidtaired 
luminous spectnim, yet it is matter of ])ro()f that tlu' dark rays 
]ioasesH various degi’ees of ivfraugil»ility, and it seems likely that 
the rays which particular suhshiuces emit are tlui same in 
([iiality as those wdncli they absorb. Tnvisilde rniliant beat t-an 
be reflected, refracted, absorbed, and polarized, oi- <hiublv re* 
fracled, thus making the analogy betwtsoi radiant heat ami light 
us complete us possible, and there seems t(» be no doubt thal 
the.y are only variethis of thesann! physical agent. 

Before concluding, it is necessary to return to absm-|itiun in 
order to notice sonni remarkable results olitaincd by Tyndall, 
showing that gasc's, even colourless ones, have different degna s 
of absorjitivc- action on tin* heat rays. Thus coal gas has a 
much stronger action than atinos]»lu‘ric. air, and the vapour of 
ether than that of bisuljdiide of carbon. Some rays an* more 
readily absorbed by colourless gases than others; coal-gas sloj*- 
ping tlm lieat rays from a source, bidow visible nul heat, move 
readily than it absorbs the rays of tin.' liiiu^ light after j»assiiig 
tlirough a tliin layer <.f water. 

In so delicate un impiiry the results are greatly influenced by 
the JUod(‘ of urranging the ajiparatiis, lii Tyjidall’s arrange¬ 
ment each gas was received into a brass tube four fetd in length, 
polislu'd within ; but where the gas acted oti metal, glass was 
substituted. The tube, was closed air fight by ineuiis of a 
])olished ]»lat(‘ of rock salt at each end and connected with an 
air-]aimi>. The source of heat was generally a coj»per < ube full 
of water kepi boiling ; one fact', of llu* cube eovered with lamp¬ 
black being turned towards one end of Uu* tube, while at the 
other end a thernio-electri" ])ile connected with a .sensitive gal- 
vanoTueter was suitably arranged. The lube being <‘.\hnustc(l of 
air, the cube of boiling water was idaced at such a distance, or 
a screen was inter])()sed or withdrawn, until llie atiiount of heat 
that fell on the two surfaces of tlic j)ile was equal, as indicated 
by the galvanoiiiebn’ needle re.sting at zero. 1'lie dry gas to be 
li'ie<L was now admitted into the lube, ajid if it ab,stirbcd radiant 
lieat at all, the needle W(ni]<l be deflected proportionully. 
The following talde rejut'sents the relativt‘ absorptive ))ower of 
various gases for heatradiathigfrom a soinve at :JI2"F. (HMt’C.), 
tJie gases being at the luvs.siire of JIO inches-— 


Air . . . . 

1 

(\irboni(-. anhydride . . 

tio 

(3xy"gen 

1 

Nitrou.s oxide. 

35.5 

Nitrogen . . . 

1 

S u 1 j il 1 lire tl( -d 1 1 s'dre >gei i 

:{90 

Jfydvogeii 

1 

I^laish Gas 

403 

Cliloriiii! . . . 

39 

Sulphnnais anhylride . 

710 

nydrochlovic acid 

(52 

(lleiiiuit gas . . . 

970 


Carbonic; oxide . 90 Amiuonia . . . 119r> 

iflany vapoui-a show still more eiuTgetic ubsoi-ptive powers for 
the rays of ohsciiru heat; es])ecinlly the jierliiiueH of many 
flowers. A few drops of an essential oil e,x])Ose<l in the tube to 
a current of dry air produced a scmited atmosphere, of great 
hut varying absorptive i)()wer; the vapour of ])atehouli being 
30, that (d lavender 00, of cassia loi), and of aniseed 372; se 
that the perfume of a flower bed absorbs a large, proportion of 
the radiant heat of low refraiigibility ri*.-radiated from it. 

According to TyndaH's exiierimeuts, aipieou.s vii]»oiir exei-ls a 
powerful absorbent action on heat of low refraiigibility ; and it 
IS inferred that “ weight for weight aijueous va])our transcends 
all others in absorptive jiower.” Magnus, however, regards the 
absorptive power of aqueous vapour as very much low-er. But 
still, supposing the aqueous vaixuir of the atmosphere to absorb 
a good deal of dark heat, while, it allow's the solar rays to pass 
with little or no diminution, the result to our earth is iin 2 »ortant, 

* It should here be remarkod that the transinutation of licat-rays into 
others of hiehcr refrangifiility is tcrmc'd by Tyndall cahresentee, 
analogous to the fluorescence oi tstokoa. [ICC.S. col. 1028, Note.] Ohallis 
proposes “ ti-ousmutation of rays ” which covera boto classes of cfl'octf. 

ARTS AND SCI. DIV,—SUP. 


for while the sun’s rays ad with full ellect iu heating the. earth 
the heat cannot readily radiati- throngli the aipieous vaiiour into 
space, beemi.se as it consist.^ of dark ray.s it is arrested thereby ; 
so that the aqueous vajamr acts, as Bultbur Stewart remarks, 
“ like a ti-ji]) in allowing the sun’s rays to i»ass in and heat the 
earth, wliil.* it i»revt iils the heal of the eartli from ]ias.siiig out- 
Avards into s]»ii(e.” Tyiulall says, “Remove for a single summer 
night the ainieoiis vajxnir frmn the ail- whh-li 0Aa-rs}>reads this 
country, aiul you Avon Id assuredly de.sti-oy eA'crv ]>lant eajiable 
of ]»eing destroyed by a freezing t(‘Uiperatnre.” 

RAdS [Paviui M.vxri'At I’l ru;, E. vol. vi. c.(d. 254 ; and 
E, C. S. »-ol. 1(543 ; Rao.s, F. (\ A-<d. vi. col. 909]. The. inqioi'ts 
into the Unib'd Kingdom in i-(*ceiit alternate years Avere :— 


18(555 

25,520 ions 

i5.502,(5Sl 

18(5.5 

18,3(58 „ 

377,143 

18(57 

19,201 „ 

3i:5,-293 

18(59 

17,027 ,, 

293,301 

1871 

2(5,7.57 

112,030 


.Ia])an has recently- been added to tin; list of foreign eountrie.s 
from wliii-li the imjiorts are made. The Avhole.sale rag merehants, 
chiefly in Boinlon, Bristid, Li\-i‘rj)ool, and ]\Iaiiches(er, separate 
tin; rags into hinds niid qiialitie^:. but do not cleanse or jturily 
tliem ; the cotton rags are mostly sold by them to ]»a])er inaim- 
fat-lurers ; the woollen to shi»ddy manuifadun-rs, flock makers, 
mamifactm-iiig chemists, and hop growers. Country rags are 
cleaner th.m town, English than Irish, North l''m-oi)eau than 
South EiirojK-aii. The e\|iori of rags fnaii thi.s eouiitry is 
small. 

For the boiling and i-leansing of rags, Messrs. Bryan Donkin 
& Co. have reeciitly iiiLi-odnci'tl a spherical hoiler of wnuiglit 
iron, 8 feel in diaiueti-r, rotating on holloAV tnmuioiis ; steam 
enters the lioiler llii-ongh the tnmniuns, Tlie continued tossing 
of the rag.s during the ivvidiitiou permits the sleam to act tho- 
roughlv upon them. On t»ne, side is an o|>ening, e.Iosei] by a 
hing(*d door ; tlie dirty- rags ai-e lowered into the boiler from an 
U|»per Ihtor wli(*n tliis dooj- is u]»permosl ; and tlie waslifd ragH 
are alhnved to fall out Avlnoi the iloor is lowi>rmost. 

llAdUBV (llKUAiiUKV, E. C. vol. iv. eol. (>(>(!, No. (!]. 

IIAILWAV, KN DRESS. .Mr. Boy dell idaeed five sleepers, 
each earrying its own rail upon the ])i‘i-i]ilierv of hi.s Avlieel. 
'Pin- sleepers Aven* allacln-d by link ami pin gear, and as tlie 
wlieel rotated (>m‘ Avas laid doAvn in front and aiiollier taken up 
behind. They Aveve plaeetl upon the wheels of tra<'fion tuigines, 
carls, and Avaggons, eldelly for agricultural purposes. Roydidl’s 
emlle.-'S laihA’ay is lieiug siijs-rseded by more i-eeent inqu-ove- 
nieiits (Tkactio.v Eniu.vks, K. (\ S.). It i.-' capable, hoAvever, of 
being improved and used wbeii oilier arrangenii'iils fail. Indeed 
several }»ateiils have already lieeu taken out, though not yet 
red 11 ceil to jaacticc. 

BAlliWAT, PORTABLE. Portable llailAvays have foi 
some lime. ]tast heeii in use, and ought to be so more largely, in 
.agq ieultun-. 'J’here are several ])aten1ees and maki-rs of lliein. 
Ill ]M-im i]de llii'y are similar, and consist of light Jougitiidinal 
slee]>ers of convenient Icngtli, each carrying a rail. These arc 
jointed and laid together by ci'oss slecpcj-s. The guugi*. is 
JiarroAV, so that very little h'.velliiig is i-i'ipiired even in liilly 
districts. Tin*, .sleepers are laid on the gronml, and trucks made 
for the jmrpose, are hauled by horses. Small turn-tables are 
u.sed, and the Avliole is easily shifted from jilacc to i»laee as tho 
Avork advaiiee.s. 

RAITAVA VS j E. (J. vol. vi. col. 90(!]. The ])rogress of the rail- 
Avav sy-stein iu tlie tLiiled Kingdom, .Miiee the imblication of tho 
previous article, may- be conve.uiently shown by taking two dates 
several years iqiarRaud comparing liu'iu in many imiiortaiit jiar* 
ti(-ular.s. 

OmirjHiintH ainl Ca/uto/.— Nol.Avitlisianding tlie large number of 
railway Acts ]iasse.d every year, and the i-onstant im-naise in the 
mileage of line open, the. number of distinct responsible com- 
]».anies has diminisiied and i.s still diminishing. There, is a ten¬ 
dency in the. larger companies to obtain ])os.s(»s.sioii of the. lines 
constructed by tlie smaller, bv ])urchase or lease. The length of 
line open for tralfic in May’^, i873, Avasabont 1(5,000 miles (15,37(5 
at the end of 1871); and of this total nearly one. half Ava.s ^los- 
fiessed by, or under the control of, eight conq)anie.s, viz. ; tin; 
London and North-We.ste.rn, Nortli-Easteni, Great Western, 
Midland, Great Northern, Great Eastern, Lancashire and York¬ 
shire, and Caledonian. Many of the smaller companies exist 
now only for the distribution of iutere.st and dividends. 

The cajutal actually received by the raihvay couijianies .‘Ioaa'u 
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to iRe end of lh7J, us eoiiiparc-d with tlial at the and «»r 185.S, was 1,252,5:10 Indaiid. (luod.s, &c., increased the total receipts to the 
as follows ; - 1 following aggregates 

1858 1871. 1«V1 

Ordiriarv Shares £181,8:17,781 £23O,2n0jr,2 Minerals . . . £4,()48,()f>l £10,020,25;} 

lhvr(.‘re.iie.(‘ „ (11,854,547 17:},051,875 General merchandise . 7,711,:}8(J 15,418,171 

Loans Uiru-ii-rt) 82,005,545 Livestock . . . 5()],:}08 1,0.37,554 

Deheiitiirc Stock 67,282,5:35 IWnger train reccijits 11,607,004 20,62.3,58(» 


£:}25,375,507 £55:3,682,107 

These iiUKaints hore iiiiarly the sunie pronoi tion to the mileage 
of railway ojani in the one year as iji the otiier—34,000/. jajr inil(! 
in 1858, :}5,04:3/. ]>erinile. in 1871. The average rates of iiiOnest 


and dividend were us folhjw.s ;— 

18.58 1871 

per coat. pei c(‘nf. 

Inten-si on Preference (liiyutal 4 81 4'51 

„ „ Loans and Deheiiturcs 4-48 4-.31 

Net Receiyds on Tidal Capital ;1‘75 4-1:3 


The variations an* very marked in llui rates «>f interest and 
dividend paid. Nor instance, the. Interest on Loans in 1871 varied 
from U to 8 per e,e.nt.,the most nsnal being 4 percent.; the rate 
on Prelerence (’ajiital varied from a//to llj pei- cent., the most 
nsiial heing 5 percent. ; the raleon (luuranteed (^aiatal 2^ to 12’/, 
lh(‘ mo.'l usual being 5 per eeiif.. ; the rate on l)el»entni’e Slo«-k 
vif. t" 6, the most usual oeitig 4 per (•(•nt. ; Jind the. r.ati‘ on unli- 
nary Stock n// to 1:3 ]K-r ce.ni., the most usual being 7/ y*er rent. 
Thismost nsnalis not, tlie same as “average;*' then" was a 
ilividend of 7/ per cent, on 31 ,(«>(»,(too/, of onlinarv capital, the 
largest, itinn oppo.sile any one rale of interest ; but. tlie .ivemge 
dividend on the wlnde of the ordinary railway .shuics of llie 
kingdom reached ahont 5 pererni, 

Jl is jioleworlhy thal, even so late us 1871, no intere.st what- 
evei' was paid on 8,l.’.!k7(M/. of ]irererenee stock, no interest on 
J)51,7!):5/. ofltjun iind debenluiv stock, no dividend on :J1,lot),450/. 
of ordinary stock ; the total iunoiints of iutmest and dividend 
are calenlaliid witluliie allowance for these unpoditable portions 
of capital. 3*heiv is a constant tendency in loan and ]>re,ferenee 
ca])ital to increiise more rapidly than oniinarv eai>ital. 

y| iiiiiiitl l{('rniiif. (did Kx/x ndihm. A convenient unit is adopted 
by tbe eomiiaiiii's’ Iniiii mile, iav classifving their ^•arJ^illg.s and 
ex]>enditiii’e. 'I’hey lake the average of all the trains, long and 
short, on through jiairneys and local Joiirney.s, and distribute the 
total rece.pts and working ex]te,iidituiv according to this .average 
at]uT mile, run. Ifencc the following liguies :— 


Ti'iiin mile, Passenger receipts 

1858 
. 60(/. 

1871 

5:k/. 

Train mile. Goods receipts . 

. 74d. 

7h/. 

IMainteiiaiice of Avay 

. 5.b/. 

(Id, 

Liicmnotive and rolling stock 

. 12.h/. 

lo.w. 

'[’rallic and general charg(;s 

. U\d. 

lo]d. 

Uati's, taxes, and duty 

. 4t/. 

. 2}.d. 

2d. 

Mi.scelluncmis ex]iensi's . 

1 \d. 

Total recei]>ls iie.r train mile 

. 66f/. 

6:3*7. 

„ Kxpenditun* „ 

. :3:5.p/. 



Tn roiiinl numbers, every railwa.N train in the United King¬ 
dom, on an average, earns tin. :id. for each mile, it lains, and in- ' 
curs .an i'X])enditure of ahmit 2,s', 6d. in doing so. If all the rail- 
wjiys eai iK (I alike, the average leceipl, jx r mile o])en would he 
:}()(!:}/. ])er annum, and the average e.xpeiiditure, 1171/. per 
annum. 

'rile passenger I'lsadjits, or receipts hy ])aH.seuger li’ain.s, exhi¬ 
bited the I'ol lowing contrast in the two years :— 

18.58 1871 

First class pa.ssenger.s £3,(H)2,8:38 .£4,118,108 

Second „ :3,527,:i77 5,167,535 

Third and Parliamentary 3,616,1S)2 8,ll.5,:304 

Season and jieriodical tickets 22!b8:3}) 781,778 

Id ails, jiarcels, hor-ses, &c. 1,321,658 2,406,IM)2 

£11,0<J7,0< )4 £20,022,580 

The inercuse in the first class in the thirteen vears w'a.s sm<all; 
it was larger in the second, hut imieh more mailved in the third. 
The yc.'vv 1872 would have greutly changed the class tahnlation : 
seeing that it Avas in the .sjning of that year that many of the 
great eomyi.anies hegan to attach thii’d-class carriuges to almoBt 
i'Vi'Vy train. Tin* 20,622,580/. above mentioned was mode up of 
17,150,417 F.ngland and Wales, 1,010,603/. Scotloiul, and 


£2:3,950,749 £47,107,558 

Tt is thus seen that the receipts hy goods trains were only a 
little more tlnin by passenger trains in 18.58, about 51 ]u:r cent, 
to 49 ; Avhereiis in 1871 the proportion was 56 yier cent, to 44. 

Estimating the miiuher (d‘ passengi-rs and the Aveights of mer- 
chandise, instead of money rei-eipts, we ha\’e tlie folloAving ;— 
1858 1871 

First-class passengers . 18,3(12,384 :3.5,612,199 

.Senind „ „ . 41,(10:},289 81,02l,i)l0 

Thinl and ]>arlianientarv 70,14.5,464 258,556,615 

Season tickets . '. 52,.562 J88,;}tJ2 

Wi'ight of minerals . . 25,654,620 tons 102,222,464 

„ general miT- 

clnindise . . . 47,160,676 ,, 67,142,224 

'I’wo striking facts ohsi-rvahle here are—the imormons increase 
in the number of third-class yiassengeis, and the still larger re¬ 
lative ine.re.ase in the mineriil tr.'illie (chi<4lA I'.oal). 

I'cniiiiiinil ll'ini, Jinil.i, mid (hnuje. 'Da* ehief l‘t‘utiire in rail¬ 
way eonstrue.lion in recent years, so Jar as concerns the per¬ 
manent way, is the incieased usi* of stei4 rails. Notwilhsland- 
ing the higher jiriee, they are found to he chea[>er in the end 
than iron: wliile their greater diirahilily lessens the freiiueiice 
of thost* renewals of rail which so mneh interfere Avitli the 
trallie of the line. Pe.ssenier .sti-el is largely available for this 
purpose, (thairs, Ihsteiiings, sleepers, and ballasting liave inuler- 
goiie many iinjirovements, but. no derided change in i liaracter. 
Among tile novelties introduced recenlly by engineers to the 
notice of public companh's and the government is tin* viidlen^ 
railway, in wdiich tin* scairce of ]>nAver is a (Lved steam-engine. 
Another is Hodgson’s irire. Inninriiii, comjirising U]»right posts 
along the t.o]*s of Avhieli a si roiig Avire, is stretched ; small mineral 
truck.'-' are snspende.d from the wire, and !> iivogressive motion 
is given to them by tin* endless motion of the Avire. Tbe sericjiis 
outlay for land lias led some engineers to advocate a ]»lan 
Avhicli, like the Avire traniAvay, slnill encroach viwv little on the 
surface grouml. A Parliamentary return i>reparetl in 1868, esti- 
maksl the ai'ca of laml at th.it time possessed by railway cojiipa- 
nies in the, l'nile<l Kingdom at no less tlian 290 siiuare miles ; 
and the <|nantitv has eonsiderably increased during the live suh- 
.se(|iu‘iit years. Not only is great, cost hence incurre.d, hut land is 
a]t]»rojU'iated which Avould utlieiwi.se In*, available for agricnltnre. 
Although nio.st railwfiy.s .are only Avide enough for two trains to 
]KisH each other,yet so much is absorbed for embankments,cuttings, 
sidings, stations, &c.., thatthi' total (pninlity of laml is eipial to a 
.stn|> 102 feet Avide along every mile (»f r.aihvay. J^artly Avitli the 
ho]»e of les.sening such an occujiation of land,a mujx'iidid railway 
has been projio.sed. A riiil, Avith oi' without, a continuous timber 
bearing, is sujipurted mi U]»riglil po.sts, tlie height of which isre- 
, gulated to the iiieipialities of the gimind, so ,‘is tu maiiiiain tlie rail 
I at a level Avithoiil any emhankiiu>nls or viaduct.'^. 'J'here might 
he either one or two such rails, ami the rolling-.stoek (of light 
character) might In* adai»t.ed to either sy.stem. 

The gunge of EngliiiJi rail ways i.s more exclusively than eA'er 
that Avliich aa'us introduced hy the Ste]ihenHons, 411, in. : seeing 
that huge portions of the broad gauge system have recently been 
relaid, to facilitate interchange of trathe with narroAv gauge lines. 
Attention has been drawn, however, to an exce])tionally narroAV 
gauge applicable to sitii.'itions Avhi'iv cheapness is imlisjiensabh'. 
At Festiniog, in North Wales, a railway of 2 J’eet gauge has been at 
AVork for three or four years ; the gradieulsaiid curves are .severe, 
but locoiiiotive.s have been constrncteil hy Mr. Fairlie which .suc¬ 
cessfully t»vereoine them. The locoinotiA’es and carriages over¬ 
hang the rails much more than Avith the ordinary gauge, and 
]M)sseH8 ail amount of roouiiiiess which would not otlicrwise he 
uhtoinable. So Buocessful has this novelty heon, that other lines 
of eronomiivil constriietioii have been laid out, varying hetween 
the limits of 2 ft. and 4 ft. 8^ in. in gauge. The linke of Ruck- 
ingh.aiii li.as constructed a raihvay of a feAV miles in length in 
Buckinghamshire, for the eoiiV(*yaiice cliielly of agrieuliural and 
mineral produce ; hy the adtijilion of narrow gauge, .small light 
CiU-riages ami engines, and siinide engineering apiuiances, he 
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lc(«pt the cost within a limit so economical, that a very small 
traffic will suffice to pay an atlequate dividend on the-capital ex¬ 
pended. The Duke of Sutherland is ado]»tin;' a similar ]»hm in 
the North of Scotland. Even Avithout adopting a very narrow 
gauge, some engineers have d(;veloped a plan for making short 
branch raihvays at 4000/. or nooo/. a mile, instead of thi; ex¬ 
pensive branches which now scarcely pay fluj woi-king expenses. 
Such a phin has been described in full b\ Mr. David Jones, C. E. 

Locomotwes ami lloUimj Hlock. The vehicles of all kinds Avhich 
run ui)on the rails are incixiasing, not only in actual number, but 
also in relative number, because the. tralfic augments more rajndly 
than the mileage of mil way :— 



LSoH 

is7l 

Locomotives 

54 H) 


Passenger carriages . . 

Ollier veliie.li's hy j)a.s.sciiger 

12,iJ42 

22,273 

trains .... 

;{11.5 

82(53 

Waggon.s, triick.^, die . . 

inMAoo 

280,801 


Excluding locomotives there are about ::iO wheeletl Avhiclesio 
every jidle of railway ; tlie locomotives are two to alxuit every 
three miles. 'Phe railway rolling stf»ck heloiiging to private 
owners, or companies other than railway comjiaides, is known to 
be consiih'rable, though its (juaiitity has not hee.n usi'ertained. 

Fair]ie engine, abovi* mentioned, has many pecailiarities 
to a<la])t it to the circumstances in wldcli it is usetl. Ft eoiisists 
of om*. long boiler, having two sets <jf tubes, Avith (h)ul)le liivbox 
hi'tu ei'ii, ami jaused ou tAVO biifiiin. Each of tlu*se bogies is a litth; 
four-Avlieel truck ; a]>la.troriii rests on them both ; the locomotive 
is jii voted 011 the cimtre of the jdatform ; and thus a long locomo¬ 
tive can travel round curves much too sharp for or<linary engines. 
'Idle ellicacy of the hogie system on lines of average gauge is a 
matter of «;ontrov<‘rsy among engineers. 

Railway carrlagi's are being gradually improved in <-i>n.4ruc- 
tion, ami inc.i'ease<l comlbrts are, iivuAi<h‘d for the j»aKsengerH 
(though, e\c,e])t in iirst-class carriages, very sjiariiigly). iL»t- 
water foot AVarmers are now provided by some of the companies. 
It. ap|tears fnun a report dra,Avn up in by Jiaroii von Weber 

at the request of the Austrian Hoard of Trade, that in (Jennany 
(where the winters are colder than in Ihiglaiid), the warming of 
railway-carriages is general, and is etfected in many ditfereiit 
ways—hy hot-Avatcr ]>aiis. hot sand-hoxes, small cluu’cual fiirnac(‘s, 
artilicial fuel in cressets or grates heal,ed over a gas-jid., hot air 
and hot sand in receptacles under the seats and iimlcr tlie lloors, 
high ])Tessnre steam and high ]n’essure waUu’ in pi]K!H. 

Lengthened impiiiy has been made into the best, inode of esta¬ 
blishing c.oiiiiuiuiicatitm botAveeii the driver and the guard of a 
train ; but the ]irob]em is not yet fully solved ; nor has that re¬ 
lating to the biist mode of lighting carriages, Avhetlier by sperm 
oil, paraffin oil, or gas. 

(Uairiiiij llouw; Ainahjainatiiina ; Slalc I'urchasc. The. priii- 
ciph^ of tlu! Hankers' tdeariug lloiisti has been adojited by marly 
all the railAvay e(iiiij»aiiit>s in the. kingdom. A largi! establish- 
immt m-a,r tlie Eu.shm Station is maintained hy them, at Avhich 
are managed all the accounts for the through traffic (omitting the 
local traffic ou each company’s oavii line). The inomy riiceiAa’d 
at all stations for joint-tickets is jiaid into the {)le.aring Douse ; 
and then, once a month, tlie Clearing House ])ays to each com¬ 
pany its share, of the juocecds of all sucli tickets, determined 
chiefly on a mileage, ju’uporlion hy an admindile system of book- 
keej»ing and tabulation. More than a tliousand clerks are em- 
] Joyed by the establishment. 

In 1H4:}, an Act of Havliaineiit Avas jiassed, giving !•» the. Slate 
a, prospective power of jmrehasing the raihvays in the United 
Kingdom. This ]iower has never been exercised ; but the sub¬ 
ject has lately attracted much attenlioii. The amalgamated ••om- 
pauies have acqiiiied such vast intlueiice, and the temleiiey to 
iurtlier amalgamation is so obvious, as to suggest a fear that the 
jmblje. will in futur(^ be ]ila« e<l too much at the mercy «»f those 
powerful (!oipoiatjons. It is urged that fares might be loweretl, 
and accidents lessened, if the railways heloiigid to the State. 
J'he argiimmits pro and nm lmvi‘ heen treated at great leiigdli in 
1872 and 18711 by tin- Board of Trade, a Royal Commission, and 
in Parliamentary debates ; but nothing delinite has heen settled. 
In the meantime several suggestions have heen made For increas¬ 
ing the ])rofits of the existing companies, hy augmenting the 
number of passengers tbrmigb a great Jowmang of fart's. 

Foreign Railways. Nearly all over Europe the raihvay net¬ 
work is rapidly extending. In some of the larger countries the 
saloon carnages built for imp(.Tinl and royal jicrsonuges are larger, 
more commodious, and more luxurious thou any known in Eng- 
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laud. In 1872, tin? Associat(‘d German RailAvay Com]>ani(‘s ]iro- 
sented to Prince Bismarck a splendid saloon carnage, comprising 
a sitting-room, ladies'saloon Avith six AvimloAA’’s, study, dressing- 
room, .secretary's room, couches and chairs adapted for beds at 
night, AvithnoA’el and comjdete arrangements for warming, light¬ 
ing, and A'cntihating. In most parts of Europe moderate AV'idths 
of gauge are adopted; hut in Russia an important change is 
being made. A Russian commission visited England in 1870, 
to insjiect the Eestiniog line ; and consei|Uent on this visit, lines 
of narroAV gauge have been sanctioned, Avith Fairlii's bogie 
engines. Tin* Tzarit/in, Riga, Tambolf, Saratolf, and other 
lines, are to he on a A’^cry narrow gauge for some of the 
brunchesj while the hogie, piinciple is to h<* adopted for severe 
[ gradients of average gauge. Narrow gauge is atl(.»i>ted in some 
parts of SAA'edeii and SAvitzcrlaiul ; ami Avhere the gradients 
are \'ery severe, us in the short railway nj) the slope of the 
Rigid, a central eogg(‘d rail is used, ou Mr. Fells system. 
'I’he Alps, besi<les being sunuoiiutcd by Fell’s Summit railAA’iiy, 
have biHMi pierced by a great raihvay tunnel at Mount Cinis ; 
and urrangeijients have just (187d) i>cen coiupleleil for a rail- 
AA'ay tunnel of still greater length (nine English miles) at St. 
Cothard. Some of tlie most luagnilieeiit exunqJes of railway 
eiigiueeriiig in Euroj»e are to be seen in Sjuiiii, traversing 
inouiitaiu regions between a lew of the priiicii>al towns. Afri¬ 
can railways are I’oiiliiK'd to a line from Alexandria to C^airo 
(Avith an imjxu-tant briilgi'over the Nile), and anotlu-r in t'ajie 
(‘olony. Asia, Avith one exce|»tiou near Siuyriia, has no other 
km.wii'dge of railways than in and near India. In 18.01 the 
government of India decided that ihe railways of that country, 
for A\hicli a dividend of not less than f» ])i‘r cent, was 
guaranteed to the coui]»auiiM, should be ou a gauge of 0 b'et 
(I iuelies ; this has been a<lhevi-<l to, and nearly six thousand 
miles of raihvay ou that gauge are noAV at Avork or in course of 
con.slruction in India, At tlie [ireseiit time (187:J), hoAvever, the 
authorities are conteui]dating, for the sake ol economy, and ou 
the strength of the expeiiiiieiits made in Sweden, Russia, and 
elsewhere, a gauge of J ft. J in. for new lines to comjiletc the 
railways in the Punjab and Scinde, from Hyderabad up the 
AMlley of the linliis to Mooltan, and from Laliore to Peshawur. 
'I'his plan is, hoAvever, deprecated by many engineers and traders, 
Avbo fi-ar the reciirre.m-.e of some such evils as in past years re¬ 
sulted from lire,ak-()f-gaug(! in l''ngland. Some of the India rail¬ 
ways display the novelties of cylindrical goods Avaggons, double 
tier or tAA’o-story passenger carriages, and arrangements for 
cmding the be.st carriages in hot Aveatlier. Australia has providi'.d 
systems of railways iii most of tlie etdonies; (^lueensjaMd has 
ado])te(l a gauge of about three feet. In North America tliii raiU 
AA’ay system has become very com]dete ; the lines are constructed 
ill a rougher and lighter style than those of England, but many 
of the lui<lgeK ami viaducts are line. One continuous line id'rail 
crosses the Avlude breadth (d’ the coiitiiient from NeAV York to 
Sail Fraiici.sco, exceeding !1(K)0 miles. Pullman’s cars, for work¬ 
ing on these and other lines, have e.vcellently aiTanged dining, 
sle«]»iiig, and tlressiiig conqtartnuiiils. In (kanadii the chief lail- 
Avay AV(trk is the noble Victoria Jlridge over the St. LaAvreiice, at 
Montreal. The English and (Canadian goveniments liavc lately 
decided on an Atlanto-Pacific Raihvay, over the Itocky Moiin- 
lain-s, from the (!amulian Liiki's to VancoiiA^er. In (..Vntral 
America the, chief raihvay is the short line, across the Isthmus of 
JVinama. In South America, some diflieult mountain engineer¬ 
ing has lieeii shoAvn in short lines id'raihvay. 

RAILWAVS. Thfi llailinni^ Clauni'n /ict (8 Vic.l. e. 20, and 
2(5 (fc 27 Viet. c. 02) comprises sundry juovisions usually iidift- 
duced into Acts cd' Parliament authorising the construction of 
railways, as Avell for the jmrpose of avoiding the necessity of re- 
]K‘ating siu'h ]U’ovisioiis in each ol the several Acts relating to 
such undertakings, as for ensuring greater uniformity in the 
jmivi.-iojis themselves. 

TJiese statutes provide for the cases Avhere thme are errors in 
the original ]dans, and for deviation,s in the constiiiclion of tlie 
railAvay, the alterations of levels, gradients, and ciirve.s, the 
making of tunnels or viaducts not marked on the jdans, and the 
dealing with rivers, drains, Avater and gas ]»ipes, in the progress 
of the works. The comjmny under certain circumstances i,s 
enabled to make temporaiy use of lands and private roads in tlie 
neighbourhood of the works during their construction, siiliject to 
compeii.sation to the owners, ami also to jmrehase additional 
lands for stations, and for convenient ways of access to the rail¬ 
way. Provisions exi.st for the crossing of roads and for the con¬ 
struction of l)ridge.s, with all that appertain,s to the convenience 
and protection of the public in connection therewith. The rights 
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of mine owners and of the railway company are provided for in 
respect of mines under or very near the railway. The very mul- 
tifariouB sahject of the carriage of passengers and goods along the 
line, with the lights of the company and their customers in 
respect thereof, are dealt with ; so is the making of by-laws, the 
leasing of the railway, and the conduct of arbitrations. 

The' experience acquired since 1845 produced in 1863 a num¬ 
ber of new provisions, touching level crossings and bridges, 
especially at junctions ; the working agreements between com¬ 
panies, powers and regulations as to steam vessels, and the powers 
and conserpiences with which companies may amalgamate. 

The Railway Corrqmiies Rowers Act, 1864 (27 & 28 Viet. c. 120), 
amended by the 33 & 34 Viet. c. 19, enables in certain cases rail¬ 
way companies tft obtain further i)Owci’s on complying with the 
conditions of a general Act of Parliament without being obliged 
to procure in each case a snecial Act. 

This Act takes clfect and ajiplies in each (jf tla* cases following, 
namely :— 

I. Where a railway eoinpaiiy are desirous that authority should 
be given to themselves and sonu; other railway compjmy or coiu- 
])jinies to enter into an agreement witli reH 2 )eef to all or any of the 
matters following, namely 

The maintenance and numagenieiit of the railways of the com¬ 
panies re.specliv(‘ly, or of any one nr more, ((f them, i»r of any 
jiarl. Ihej'eof resj)(>(:lively ; 

TJie and Avorking of tlie railways (»rrailAA%ay, or of any part 
I, hereof, atid tlie coHA'eyanee of truflic. thereon ; 

The. li.ving, collecting, find aj)j>ortionment of Ihc lolls, r.-des, 
charges, receipts, and revemies levied, taken, or arising in 
respect of traflic^ ; 

The joint ownership, maintenance, niuniigement, am I use (*f a 
Rtation, or (dher Avurk ; or llie si'])jirat(! OAvnership, maintenance, 
management, ami use of several ]Aarts of a station t»r olhei 
Avork. 

If. U'lmre a inilway c(im|)a.iiy are desiroim of obl.aining an 
(‘xlension of thetinu' liiin'led for (lie sale by them of .sintcrUuous 
lands. 

111. Where a raihvay eoiniiany ineojporuted hy special Act (>]• 
by eertifi<'.al(‘under llie Ibiilways’ (’oiistrnc.tion Faeiliti(!S Act, 
1861, are, (h-sirous of obtaining authority to raise adtlitional 
Cimital. 

The Act tliereu])on proceeds to ascertain tin' mode of aj>j»lica- 
tioii and the, conditions to be (dtserved ))y com]>Hiiies desirous of 
availing tbemsidves of its ])rovisions. 

The Railways’ (.'onstructioii Facilities Act, 186-1 (27 A 28 \'ict. 
c. 121), nniemied by tlu« A 3-t N'ict. c, 1!), after reciting that 
it is exjiedient to facilitate, the making of hranch and other lines 
of raihvay, and deviations of existing raihvays, and of raihv.'iys in 
course of construction, and al.so the exi'cntion (d iicAV AA’orks c(»n- 
nected Avith or for the purposes of exi,sting railways; an<l that 
the object al'ore.saifl Avoiild be lU’oniotcd if, Avherc ail lamloAvncrs 
and olbe.r ])arties beneficially interested are consenting to tin- 
making of a raihvay or the execnlioji of a Avork, the ]>eTsonH 
desirous of making or t'xecutiiig the same, Aven-enabled to (dilidn 
jiower to do so on coinjilyingAvilli the coml it ions of a general Act 
of 1’ai‘liainent Avillioiit being obliged to ]irocnre a sjwcial Act, 
jirocceds to l.'iy doAvn the inode of making apjdicatioii and the 
condit ions to jie fnltilh'd by the com]ianies Avi.shing to avail tlieiii- 
sidves of the ])OAvers of t he. Act. 

Under the 31 tS: 32 Viet, c, ]S, an e.xtension of time for the 
construction of raihvays or trauiAvays may be obtained from the 
board of Trade upon jieiioriiiance of the conditions jArescrihed 
by the Act. 

Ahaiiiloniucnl of ./oa/evyy.s. Wlnu'eas it had been found that 
raihvays, or ci'vtain parts thereof, authorised to be made, coiiM 
notlieniadc! or carried on Avilb udvantage either to tin* jiroinoters 
or to the ])iiblic, it AVas tberelbre eimetcHl by the 13 & 14 Yict. c. 83, 
that companies that aa'cic so placed might, upon certain coiulitions, 
be .'illoAved by the board of 'I’rade to abandon such nmleitaking, 
Aunking compensation to objecting sluvreholders, and also b) ad¬ 
joining hindoAvners, in lieu of acconunodation AA'orks. 

2'hc Jieyulitfion of Roilwai/K. by the 1 & 2 Vi« t. e, 9^, the 
eonveyanct! of mails by railway eonipanic-s is proAuded for, and 
llic means and conveniences necessary thereto are ascertained, 
Avitl) the poAvers of the Postmaster-Ueiieral in re.s]>cct thereof, 
and the compensation ]>ayab]e to the company for ssiich convey¬ 
ance. 

The inspection of raihA'nys by ofliccrs of the board of Trade, 
and returns I'roni the Coiniiauy to tin* board on occasion of acci- 
deiitfi on the raihvay, are provided for by the 3 & 4 A'^iet. c. 97, 
the 7 & 8 Viet, c, 85*, and the 34 & 35 Viet. c. 78. 


A tax payable to the public exchequer is laid upon railway 
companies m respect of tiieir passenger traffic by tlie 5 & 6 Viet, 
c. 79. 

’ The option of purchasing in and after the year 1866 any 
passenger line of railway authorised to be made alter the 9th of 
August, 1844, or of revising the scale of tolls on any such line on 
which the annual profits should exceed a certain, amount is 
reserx'ed to Her Majesty’s Treasury by the 7 & 8 Viet. c. 85. 

By the same statute cheap trains at a penny a mile avcu: 
required to be run by all companies for the service of tliird-chuss 
passengere, Avith a speed of not less than tAvelve miles an hour. 
All companies were also obliged to uHoav of electric tele¬ 
graph wire.s Ix'ing erected along the sides of their respecliAc 
Jiin^s of railway. Most raihvays arc iioaa" running third clas.^ 
carriage.s in connection with tlieir quick expresses and (dher 
trains, Avithout any increase ol* charge. 

The gauge lor all railways to 1>e made, in (Jreat Britain, except 
in connection Avith the Great Wi'stcrn line, Avas determined to hi' 
the narrow gnage, that is to say four feet eight and a-half inches 
(in Irelaml live feettlirci! inches), hy the 9 & 19 Viet. c. .57. Is oav 
the fact ajApears to be that tlie narroAv gauge is laid down side by 
side Avitil the broad gangii ovi'.r the (heat Wi'stern system also. 
In the lifetime of Mr. Brunei, the, engineer of the Great Western 
(k»ni])!iny, the linal battle of the gauges Avas fouglit ludAVoen that 
(Jonipany and tin'. London and North-Western over the liill lor 
muldngthe Oxford, Worcester, and Wolverhain])ton railway, and 
AA'as AA’on by Sir Alexander (kiekburn (now Lord Chief Justice 
of England) fur the London ami North-AVest,(’i’n afti'r a speecli 
Avhich lasted before the Faiiiamentary Committee, for thrir 
day.s. 

Tlie railway clearing syslcui, Avhivb is aliiio.st more marvellous 
j'or the ])rod]gious results accomplished Avitli great economy of 
nn'au.slhan ihc Lottf/oo Rankers' ( Ileariiuj-lmuse, Avas siinctioned, 
being already in full operation, by the 13 & 14 Viet. c. 33. 'The 
A<‘t .stales lh;it for sonic, lime ]>ast .'irrangc'iuents bad sub.sisted 
hetweeii .several railways Ibr the transTnission AA'itliout inteiTLij)- 
tion of tlu' throiigli 'iriiilic in j)a.s.Hengers, animals, minerals, 
ami good.s ]»a.s.sing over dilferenl lines of raihvay, fur tlie pur- 
2 »ose of alfording, in re.spect of such passengers, animals, miiu'- 
mls, ami goods, tlie same or the like facilitie.s as if such liiu'.s 
had belonged to one company, Avhich arrangements were com¬ 
monly kiioAA'u as the clearing system, and Avhich arrangements 
AA’ere condiicled iimh'r tlie, siqieriiitende-m.e of a committee 
appointed by tilt' J’>oard.s of Directors of such several raihvay 
eoiii]»anie.s, and the bicsiness of .such coiiimiltee bad tlieretofore 
been and aa'us then carried on at a building api)ro]»]’iated for the 
])Ui'poae ill Seyimuir Street, adjoining the Euston Station of the 
London ami North-We.steni Raihvay ; and that the clearing sys¬ 
tem had been ]»rodiictive of grt'iit convt'iiieuce to the jiublic, and 
of a coiisiderahle .saving of expense in the, transmission of pas¬ 
sengers, uiiiinals, minerals, and goods tm*!’ the lines of the several 
conipaiiies, jtartics to such association (Getwge Carr Glyii being 
their cliairman, and Konni'tli Movisoii the secretary of siicli 
eoiiiniittee) ; but that considerable diHii iilly liad been expe¬ 
rienced in currying into elfecl. tlu' objects of the. association, in 
<-onse(pience of the coniinittee not jio.ssessing tlie poAver of ]ir()- 
.seenting or defending actions or .suits, or taking other legal pro- 
ceetlings, therefore the necessary jiuAvers Avere conferred by 
that Act. 

The Raihvay and Canal Iratlic Act (17 aS:. 18 Viet. c. 31) 
enal)led the Court of C«minion Fleas at Westminster, or any of 
the Superior Courts ol‘ LaAv in Dublin, or the Court of {Sessions 
ill Scotland, upon hearing counBel for the paities, to issue an in¬ 
junction for the pur])ose of abating all unfair preferences Avhicli 
conijianies might give, to.some, over others of the jniblic in resjiect 
of facilities of eoiivi'yance, and the charges made for the same. 
This jAortion of the Act, hoAvever, seems likely to be superseded 
liy a statute of the jiresciit se.s.sion of parliament ,, 1873. 

* The staue statute limited tlu' liability of raihvay companies 
for any hor.se injiin'd on their line to' .50/.; for any neat cattle to 
XT5 jier head ; ainl for any sheep or ])ig8 to 21. a head, uiiles.s 
the jAorson sending them ilid, at the time of delivery, declare 
them respectively as of liigher value. The company is enabled, 
upon such dechu’ation of value, in respect of animals or goods to 
sUpiilate by special contract fur a liiglier rate of charge for con 
A'eyance of the .same. 

by the Regulation of Raih\''ays Act, 1868 (the 31 & 32 Viet, 
c. llt>), provision is made for the form of accounts kept hy 
railway companies, and for the audit and inspection of the 
same. 

The liabilities of such railway companies as run steam vessels 
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in connection with their lines are asceitained hy the same 

Act. • 1 j 1 . 1 

Smoking carriages are required to be provided for each class 
of passengers on all railways not exempted by the Board of 
Trade. 

I’enalties not exceeding 500t nor less than 2()0i. are enacted 
against any railway compaiijr for providing trains for the con> 
vi'.yance of persons to prize tights. 

For the safety of passengers on any line of railway when the 
train travels more than twenty miles without stopping, commu¬ 
nications between the passengers and the guards of the train are 
required to be titted uj) and maintained under penalty of 10/. for 
each default 

“ Light railways,” subject to certain conditions and rules fixed 
by tlie Board of Trade may be licensed to run by the Boanl, 
provided the regulations respecting the weight of locomotive 
engines, carriages, and vehicles to be used on such railways 
should not authorise a grcalcr Aveiglit tliaii eight tons to be 
brought upon the rails by any one j)air of wlu*els, and jn-ovided 
the regulations respecting the 8])eed of trains should not authorise 
a rate of sjaicd exceeding at any tinuj twcinly-live miles an 
lioiir. 

J*roltrfion of IxoU'nuj i^lorl:, Hy the 35 &3(5 Vid. c. 50, rolling 
stock being in work is not liable lo distress for rent ])ayable 
by a tenant of the work, if such rolling stock is not the ae.tnal 
jn’operty of such tenant, and has u]tnn it a (listingnisliing metal 
])liiU; lixed to a conspiciuuis ]iart thereof, or a distinguishing 
brand or other mark conspicnonsly impressed or made thereon, 
sulHciently indicating the actmd owner there(»f. 

RAIN'IE. C. vol. ii. col. 972; Vid. vi. col. 924). Every 
elloii has lieeu made of late years to secure nuiformity as well 
as accuracy in the mo<le. of registering the rainfall. es))eriallv 
in the British islands. 'I'Ik' re[)orts on the, Hrilisli rainfall, 
which owe mneh of their value to tin' energy ami tmtliusiasm 
of Mr. (h J. Symons, and which have a])]>oared in the * Ihili.^h 
Association Reports M’or many years past, at fool alnindant <‘vi- 
dence, of the various eondilions umh r wliieli the rain-gauges are 
])laeed. It not Indiig tlmuglii desivalde to alU-r the ]>osiiiuu <4’ 
l()ng-establish(‘d gauges, tin- means of a]q>lying a correction for 
ditferences of elevation hecanie a great desitleratum. E\]>eri- 
inents eondneled by t^dnnel Ward at thistle House, thine, 
^Vilts, have, liaiijiily all'orucd the means of tlediicing the cor¬ 
rectional values r(!(|nired : sec the following article. Mr. J'kilon 
also gives the results of bis observations in the ‘ Jh’oceediiigs 
of the British Meteorological Society,’ vol. i. yi. I t. which gene- 
lally agr(*('. with those of (’ol. AVard. Taking the. rainfall at the 
surface (»f tim ground, as 1 ()()() ; that at I foot ahove the ground 
is 99;3, and there is a (leerea.se of 7 for each foot up to 7 fe(it, 
which is 951; then there is a decrease of ('» bn- each foot up to 12 
I’eel, which is 921 ; the tlecrea.se is then 5 for ea.ch foot up to 22 
feet, which is 87J ; from this to 33 fe<'t there is a decrease of i 
for each foot ; and .above this to 5(' feet the decrease is 3 for 
each foot, the ratio at that height la ing 775. A)»ove fe(-t 
the, rate of decrea.se is believed to be very .'<low. 

Fjom Mr. ]\I(’ldi nni’s observalions in the Manritiu.s it s(^enls 
ynobable. that a periodicity in.ay be delected in the rainfall ; but 
according to ]\lr. Symons it is ditlicult to trace any similar 
yieriodicity in the British rainfall, of which there are available 
records for nearly a centiny and a luilf. The following table by 
1 dm gives the ratio f(jr eacb year referred to llie ])erio(l 1809- 
1869 
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f} 


102 

80 

83 

8*2 

1*23 

77 j 

(\ 

100 

101 ! 

70 

100 


107 

107 

7 

102 

no ; 
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RAIN-GAUGE TE. C. vol. vi. col. 929} In order to ensure 
the nearest approacii to accuracy in nieaeuring the amount of 
rainfall regam must be had to the position of the gaujge ; to its 
shape, size, material; and to the mode of registering. The gauge 
should be placed on a flat area, where it is neither protected 
froni nor unduly exposed to the wind. On such a space every 
variation in the height above the ground, in tlic angle wliicJi 
the month makes witli the horizon, and in comparative expo¬ 
sure to the reception of rain drops by splashing, has an influence 
upon tile amoimt of rain collected. Several si-ries of observa¬ 
tions liuve been recently made to determine the influence of 
ludght above the ground. The most imyiortant are those mmlo at 
Civstle House, t.^ilne, from August, 18(53, to Deceinl)er, 18(17. The 
gauges used were 8 inches and 5 inches in diameter; the two 
.sizes gave diflerent re.sults. The 8-inch gauge was ydaced level 
with the ground, botli Hush and sunk in abroad ludlow ; and 
at heights of 2 inche.s, t5 inches, 1 fool, 2 feet, 3 feel, 5 feet, 19 
h'et, and 29 feet. It was found that the gauge with the month 
lln.di witli the ground, a.s a geiieial rule, reicived the most rain, 
.md that the amount decrea-^Jed with tlu* height first rapidly and 
: above 8 or 19 feet slowly. ’I'lie rate, however, varied every 
‘ month, depemling iijion some condition t)f the AV('fi(,her, ayipa- 
rt'iitly temperature or velocity of the wind. The yiit gauge 
, coJhM led latJier h*ss tlinii the one which had its month 2 inch(?.s 
; aliove the grou id. Taking the 1-foot gauge unity the 
, nuan ratios for August, 18(;3, to Ihrember, 18(57, were as fob 
hn\s Level, 1-9(55 ; 2'iiK'h. bOlS ; (5-inch, 1-914 ; 2 feet, 989 ; 
:i fe» t. -983 ; 5 feet, -9(55 ; lO fc i, •;).50 ; and 29 feet, '941. 
j When tlie tcmju'ratiirc was low, ora mean of about 41 *3" F. 

; tin* ratio.s ranged from 1112 at the love! t(» ’915 at the lo 1‘oet 
i gauge; when the mean tern yie rat lire was about 47 ■3" the ratios 
! ranged from 1-9.33 at the. level lo *9.38 at the 29 feet gauge ; 
'ami when the mean lt‘mj»eralnre. wa.s (59'T the ratios rang(;d 
j ii'om 1'914 at the levid to *979 at the 2-l'ee.t gauge ; thus indi- 
caling that the highei* tin* lemjieratnre the clo.sin* do tlie ratio.s 
a]ii*ro.\imale. in llic W!Uine.sl. iinail.h foi' which tahnhited 
I rcMilt.s are given, liial of Septemher. 18(55, the re.sults are. jiecii- 
I liar. Below 1 foot the aniuunts were nearlv uniform ; hutalxtve 
I I foot, the amount increa.‘<ed, the ratio at J9 fet't being ]-l 8 . 

'idle lejn|>(-ralure.-t are 1 )ie mean U*in)>eratnre of the air on rainy 
j day.s. With a mean daily hovi/.ontal motion of air of 14(5-5 
1 iiiile.s the ratio ranged from 1-992 (levid) to *927 (29 feet gangi?); 

' with iiM-an motion of 115(5 mile.s the range, wa.s from l-0(>6 
I (!• vel) to ‘927 (29 feet gauge) ; and with mean motion of 78 
I miles the range wais from 1*929 (level) to *9(55 (29 feet). Sey*- 
tember, ]8(;.'», had the .smallest nu-an motion. The level-flu.sh 
gauge y)roh;d)ly receive.s more rain than it should owing to the 
.Splashing of tin* droyi.s from the ground and gmss. It is also 
liable to receive leaves and oilier ruMn.sli, to be buried during a 
snowfall, and to w*aler running into it wlien tlie rainfall is very 
heavy. The y>it-gaiige is free IVoiii Ihese delects, and is ihe.o- 
' retically the most, aecnrale; l>nt the elevaliou of I foot abovt; 

■ the ground is to be yuvferred, because niostof the rain-gauges in 
use are .so jdaced, and it is not liubh* to in-splashing nor to Inirial 
ill .snow, nor to tlie inlrodiielion of foreign .snlwtances, J| is 
imyiovtaut that the rain-gauge, be maintained w ith the moulli 
h<n*izontaI, since a .--light incliiialioii will somctime.s sullice to 
h'.ul to a material eiTor, as may he inferred from llm re.sults 
<d»tained with inclineil gauges at Hotherham, under the snyier- 
inb-mlencc of Mr. Chrimes. In no montli of the year does the 
horizontal gauge. (*(dlect .so iiinch .-(s a gauge* ineliiiod towards 
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For further details, wt. refer the reader to the wwks and 
paynns of II. Dove, and to Adolf Mnlir;V'’s ‘ Klimatograydiisehe 
Ueborsicht der Ercle,’ 8vo, 18G2 and 1865, for lull eyiitoinea on 
the subject of rainfall ; and to Dr. Angus Smith's ‘ Air and ; 
Rain/ i’872, for an interesting account of the chemical nature of 
British rains. 


the wind. In .summer the rain falls at a mean angle of about 
20“ from the vertical; in syn ing and aulnmn the average angle 
is about 45 '; and in winter il exceeds (59’. The greater the angle 
of fall, which generally iiun-eases with the velocity of the wind, 
the greater i.s the difference betw'eeii the umoiuils of i*am col¬ 
lected by the gauges at 1 foot and 25 feet above ground. 
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The of tlic Filin does not ^n'catly infiueiice Uit; 

quantity collected in 1 that uhovo the except 

wlien very flinall. Tim nwiilt of tin* ohservutioiiH at 

Culfie in nhowti ]»y the followiit^^ mtios upon ohservations 
nimle from Au^uist, 18(5;}, lo Dceeinln'r, 1807, the 12 

i ociof' lakeu an ihe .siiiii<iar<l :— 


Piain. uf (jiiugi*. llutin 

1 ineli . . . . JK}*1 

2 inches . . . . qO'a 

4 „ . . . . q'17 

5 „ .... <)!)•;} 

r> „ (witli flan^'o) . 10] *4 

0 „ .... 101*0 

24 „ . . . . loOl 

r> „ .sijiuuv. . . . o7;} 


The (hd’ect in the Kiiiiitle^t j^.inge is atlrihiitcil tn (he (lilliciilly 
of mejinurin}' the last {Irop, Imt sniiiewhal tiiai he <hie to a iaixer 
jtroixntion of tlic rain spl.-isliiii;.; out of tin- funnel. The excess 
of tlie ^f'lUj^rc.s is att l ihiiled in j»iirt t<i dew formed in eon- 
8e(jnenc(! of the radiiition fVoni tin-huge siirfiice of nu;1:d. The 
flange pndi.ildy increases the ainoiml hy ]»re\enting ese;i|»e )>y 
splashing. Ai 20 feet above; Ihe groinnl tin* giiugc; .^) inelies 
in diainelei' regislei'ed eonsidi inbly less tlian tlie 8-ineh gauge 
at the siune lieighi, the ratif) relatively lo tlie gauge. 1 foot 
iihove the gi'onnil being (nil> "HOD. Long lahles slntwiiig Ihe 
results of tin; Caine e\]ie,rinients Jire given in the Ih'jHtrl.s <if 
the llrilish Association for tlie vears ISO!) an<l |s7o. 

UAISINS IE. C. vol. vi. col. Dlio ; Eiu it 'ruADi:, E. S. , 
col. H)82j. Tlie recent iinjMirts have been : j 

1870 . ;}or),ii8 cwts. . .rr)i):5,r)27 | 

J87I . 120,022 „ . 7J:{,r>ll 

1872 . (iJ2,70(5 „ . I,ir).s,(::{(; | 

RALE, Ry\LES, Mie hhciii h term for eerliiin .sounds heard ! 
on Ujiplying the ciir or stetho.si*o|u‘t(» the ehe.st, 'I’he English 
term is r(d//r, and the I.(atin rh<nirlii(n. j 


; tin* arms of Scotland or the second quarter of the English shield* 
I is a h'nn rainpiaif. 

' RAPIIANIA, RAPHANV, a painful spasm, or convulsion, 

I named hy Linnieiis from ihs sniqiosed cause, eating tlie seeds 
of the Raphanus Rajihanistrum, ha.stanl radish, or charlock. 
Linnajus found that hird.s fed with these seeds died convulsed ; 
hence the name liaphania. 

RASJI, RASHES, a name sometime.s given to all skin 
di.seus ', hut more usually to such patches of superficial redness 
as attend scarlet lever and lueasle.s, and the urticaria, or nettle 
ra.sh. 

RASJ’S fFij.K MANiTPAtTi HK, E. C. vol. iv. col. 74]. 
RA'l’ANllTNE, CjoH^aNOa a compound homo¬ 

logous with tyrosine, occurring in rhiilany root. It cry.stalli/,e.s 
in e<tlmirless micro.sco]>ic needles which are slightly s<ilillde in 
water, and almost iiisoliihh; in alcohol or ether. Jt forms com- 
p«)niids holh with acids and with inelals. 

R.ATCIIET, in machinerv, a hinged e.ate.h, which falls into 
t.h<‘ tt'tUh of ii revolving wlu'el in such a way us to jiroduce 
nioinentary stoppages, without allowing the wheel to run hack 
in the oj)posile dirirtion. 

KA/iOR MAKING [CrTiJUiv, E. (\ vol. iii. eol. 3(54]. 

REAfn’fON (from re, again, and la/n, to act), a ciunmon 
term in niedieine, to indicate, a slate of recovery or excitement, 
following upon a priivioiis (ie]»res.<i()n or collapse, nr a. return of 
an inllaininal ion after it has heeii rediieiMl for a time. Thus avc 
liavi; the cliills and sliiverings that result from expo.snre ti> 
cold, followed by a. reaction, whie.li eonsisls not merely in 
restoring a state of 1ie,altli, bul in setting njt a feverish coll- 
dilion. Again, an inllaininaliou wliieli has pas.scd away under 
tlie laiuet will return witli eceii inereased force wlien the effect 
of the hleoding has ])ass('(l away. 

REAGEN'r, in eln nii.strv, a term sinonvmou.s with 

h’EAPING AND MOWING J\l At'HINES. The givuter 
hiviidtli of harvest is now e.iil by niaehim.'ry. The liianiifactiirc 
of mowing anti reaping nundiines constitutes a large trade, some 
makers turning out several tliuusaud iiiiichines annually. TJiey 



(•''U 1—lJui*n:c.'..s ii K<-\ V lUuh Standiinl 8df-raker Reaiter. 


RAMPANT. Tn IleraMry, when a lion or tdher heasl. of | make better work than either the scythe or bagging hook, and 
])ri*y is hln/oned .standing erect on his hind feet, he is tlescriht'd by their use farmers can cut down their crops as they ripen, 
us raiupatit: such is tlie lion which .serves as tlie dexter sup- working day and night should circumstances so require. There 
jiorter of the iinns of Eiiyluud ; and the Scottish lion, as seen on i.s much rivalry in the manufacture, and considerable diversity 
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in the dehiils of eonstriictioii; but the early patents liavini' fiu'in, as in the ill astral ion. The rakes aiul reels also enter tlie 
exjured, and become public ])rop*rty, the workinj; paHs copied slandiii}; corn betler. All the l>earin.ii;s have self-acting oilers, 
from them have a close, reHemidauce to each «)ther in prin- Eig. :J is the nio>t succc'.srul eMtmple of tin* low Htaudard 
ciple, as the finger-bar, knife, platform, rakes, A'c. The an- class of self-raker reapers—a class whose numbers are an¬ 
nexed four engravings r(*i)resent the Ix'St 
machines at pi’esent in use. Fig. 1 is the 
reaping mncninc of the Messrs. Burges.s 
and Key. It represents ii large class, 
known as “ selj'-ruhn” or sdf-ddivtrji 
reapers" the first of which was intro¬ 
duced from the United States of Ame¬ 
rica, in IWil, hy Samuelson and C?o., 

Banbury; and Ihinsoincs and Sims, Ips¬ 
wich. It is sometimes termed the D’Orst*}' 
reaper, after th<^ American inventor. Its 
j)eculiar novelty is the undulating cam, 
on a high stanuard, for guiding the rake 
anna so as to reel tin' standing corn on 
to the knife, and to sweep the cut corn 
«»(1‘ the. idaUbrm, leaving it in sheaves at 
the side. Th(‘ original mai-.liinc ha.sbcen 
imju-oved upon by dillVreiit makers, and 
of the im]ir(JY(*d machines Fig. 1 is the 
simjdcst and most, succcs.srul example. It 
will l)e .seen from the engraving that llic 
kiiilc gear is iii.sidc the main ulu‘i‘1 ; and 
the rake gear outside ; Hint tlie crank and 
c.onm‘c,ling rod for actuating llu' knife 
work low, .so that ill cro,s,sing centres the 
dead imints an' in a line, eon.seriiieiit.ly 
the thrust on the one sidr*, ainl the i»uil 
on the other are equal, the velocity and 
cutting i>ower of the knife are also eriual. 

It is otherwise when the crank woiKs 
higli above ilie knife, u.s the huigth of tin two .strokes is iin- I lally < " niad(> hy AValler A. Wood,j»f 

r'Oiial, and also tin! velocity ami cutting po fe. Ill London ami Ainerir ;s introrlueerl for liarvi'st., 1873. 

will also be seen from tl iigniving that, tiie knife ami rakr* It is a light in.-iehin weighing oidy !) cwl. T8 Ih., width of 
stamlard are in a line with tl: iixis of the main wheel, so that : cut b feet, aial is s ilar in imrst of its detail.s to tile heavy 
the fuleragi* is ]»r'rfec.t and frei* fmni niui'li anlagruiistie rictioii, machine with tnu-n wlmel introtlurMMl in IS71. It has lour 
wear, and tear, otherwisr' ex|)eriem;ed. The grain wheel is also i rakes, but e.ich alU-rnate rake can he converted into a reel 
nearly o]Uir)site the main wheel, so that it rhns not “ jdoiigh'’ in : wln-ii rerpiiivd. The grain wlier-l is o|ipo,silt^ the main wheel, so 
Uii'iiing, tiackiiig, ami in i.uUiiig r'urves, laying corn two wa\s, that ploughing is avirhlerl. The c,alter biir is nearly in u line 



Fig .'1.—Uiircf.H.s Key's ('Dnilaiierl He.ijM r .'uiU Mower. 


&c. When the axes of the grain wlioel and main wheel are not with the axle of the main wheel, and the lieiglit of the cut is 
in a line, the former ploughs in soft land, so that cutting he- mljasted vertically at. both siiles by a common key-lever. The 
comes impracticable. The weight of tin* driver, whose seat is out- knife works free, in the lingers, so that dirt cannot accumulate, 
side, and the rake, gear, and standard rediici! 1 he weight on the The driver’s seat is outside. In tlic drawing it is partiiUly 
grain wheel. Thu weight of the driver and pliitform also conn- covered by two of the* raki's ; but a ])ortion of it is seen behind 
tevbalance the pole, &c., thereby relieving the horses of undue the vertical lever : the driviir is out ol‘ hfirm’s way, and yet 
pressure on the neck. When iirst introduced, in 1870, the rake has entire control of hi.s machine ami In.rse.s. By the use of 
anns were without earn guides; but as the path described by a lever the jwints of the gn.irds can be elevated or depressed as 
the rakes and reels was that of the frustum of a cone, the the nature of the crop ref|uiies, .uni the inode of throwing out 
platform required a corresfioiiding curve, so that the mkes had of and into gear i.s jierfeet. 'Die gearing for ilriving the knife 
to raise the whole crop cut some six inches, thereby liousuming i.s insiile and covereil to ]nptect it from dirt, straw, &c,, and 
niQXe power tiiun wheu made with a cam guide and level plat- all the. he:uiiigs are .supplied with se.ll-actiiig patent spiing 
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oileifi. The rake gearinf; is hIko inside, and lias been greatly bered from the unnumbered page opposite it, the former 'was 
sim]ilified as compared with the original, and the difference in termed the recto and the latter the A^crso ; hence, sucb refereiuies 
the mechanism and mode of working the rakes as compared | as •‘fob 2r»3 recto,” “ 150 verso.” 

witli tile high standaid class Avill readily be understood from j RED DYES AND PIGMENTS. The chief substances used 
the two engravings, I’ig. J and Fig. 2, Tims in the latter the j in dying .si»im and woveji goods arc madder, cochineal, and 
two opjiosite arms are connected by u rod or link, but eueh is | lac dye, producing various tints of red and scarlet. Moie 
Jiinged independently at tlie standard, so that, in principle, they I fugitive red dyes are obtained from Brazil wood, .safflowei-, 
work like the <iar of a boat, each having a short lever, like ali | and orchil. Important additions have recently been made to 
oar liandle, which is actuated by a small solid cam, totally dif- ; the list hy the discoveries relating to Aniline, Alizarine, 
ferent Irom the guide-way cam of Fig. 1. The main wheel of j and other coal-tar iiroducts [see those headings, E. C. S]. 
the machine (Ks7l) turns on friction rollers instead of an axle ; The selection of substances, an«l the inodes of treatment, vary 
the knife gear is outside, and the eonnecting-rod works tlirougli according as the Jibres, yarns, and textiles are of cotton, W'Ool, 
the wheel. The rake gear is inside,, as in 
Fig. 2, and driven by u screw which gives 
it a smoothness of action not uttaimibli! by 
cog-wheel or pitch-chain gearing. Another 
peculiarity of Wood’s machines is the con¬ 
trol wdiich the driviT lias in adjusting IIh; 
velocity of the knife and rakes to suit the 
difference of jiaci; of draught riattle, as oacii 
and horses; or the r(‘i|iiircnienlK ofdiirenmt 
crojw and seasons. 1’liis is of much im- 
]>ortan(;e on the <-oul.ineut (»f Eni‘ 0 |u‘, w’hen; 

0 X 1*11 are largely used, and crojis not very 
uniform. 

.I'’ig. 3 is .an migraving of Burgess and 
Key’s combined rea])er and mower. Tlu're 
is a large numher of this class of machines 
now in use, and in the details of mechanism 
there is considerable «liversity, but in their 
general ajipearama* they more closely re¬ 
semble each other than the .sell'-rnkeis. In 
the* above mmhine, the knife gear is be¬ 
tween the driving-wlieeland the jdatforni, 
as in Fig. 1 and Fig. 2 ; but in iiio.st ma¬ 
chines it is between the tw’o main or car¬ 
riage wheel.s, as in Fig. 4. Tin* ])eculiar 
characteristic of the mac,hine as a reaper i-s 
the sparred tipjiing jilatform, the raKi'Fs 
seat over the driving-wheel, and the bi iiig- 
ing of the standing corn on to the knife, I’is-. •i. -liomsin’M .Mowu- 

and the leaving of the cut corn behind in 

a hroad swathe the bri'adth of the iilalfbrm by means of a long silk, or linen. Red plgmeiit.s, for the, use of artists, house 
handled rake. What is «lone by tlie rakes and reels of Fig. 1 painters, iXc,., coni|)iise clironu* red, Anmmiaii bole, Indian red, 
ami Fig. 2, is in Fig. 3 ilone by a man with a single rake, the realgar, red chalk, red lead, red ochre, red orpiment, Venetian 
breadtli of tlie )>latfbrm, llie difference of results lieing that in red, vermilion, lak(*.><, carmines, and some others, 
the former two the sheaves are left at the side, out of the way of UEFLE(!TiON ami REFBAC’TK )N, EXTIIAORDIN AR.V 
the hor.ses next time ; whereas in the latter, they are left beliintl, , ATiMOSPllElUG. Under li.ii.o, K. (f S. col. 1220, references 
and remiire to be bound nji before next cut. The second seal are given to certain natural ]>lienoiiiena, dependent on extriior- 
is fur the driver. By removing the jilatlbrni and rakei’s .seat, ' diiiary atnio.sphmie reJlection or refraelion. MrUA(;E [E. C. vol. a'. 
and patting on a lever for lifting the cutter bar the machine is ' col. 7011; Aerial Imaok.s [Ji. 0. aoI. i. col. 115]; and Fata 
converted into a inow’er, Avitli .some slight difference owing to Mok<;a,\a JE. vol. iv. col. 2!)]; are not here accounted for, 
the knife gear being differently situated, agreeably to AA'hut liu.s but they are noticed under Fata Moroana [F. G. S. col. 971 j, 
already been stated. : ami Mi'uaoe [E. G. S. col. J5t;7(. 

Mowixo Mai'IIINE. Fig. 4, re](resents a mowing macliim* of REFRACTION, GONIUAL. AVliile studying the jdieno- 
llie Messrs. R. Jfonisby and Sons, Grantham. At the lust ineiia of biaxial ciy.stalR, Sir W. ]{. Hamilton “reached the 
rea](ing and moAving machine trials of the Royal Agricnltnral , unex]»ectetl tumclusion that in c(‘rlain circmnstances the contact 
Society of England, held at Manchester, 18(19, it gained tlie first Avould not be mere ]iuinls. Tin* ellicient or deteniiining contact 
prize. The engraving is from a pliotograjdi of a greatly imju’oved i in these .special ciwes is that of four jilanes, and he discerned 
mower got up fur 1873. The .suh.stitiition of .steel and Avroiight | that they could not touch the surface of the AA^ave in tAvo points, 
iron for ca.st iron in the conslructiun of the new moAver, increases j but in an infinity of 2>oints, constiluting Avhat may be termed a 
.strength, AA'hilst it reduce,s tveight ami draught. The gain i.s .small circle of contact.” Henee lie predicted that there Avould 
thus twofukl, foi’ the muchine, by stamling firmer ii]) to its j not bo two emergent lays, but a cone of rays diffiLsed from a 
work, does more Avork for a given puAver aji])lJcd, and with a ; point, and a])j)eai‘iiig ns a luminous circle. The experimental 
reduction of Avear and ti'ar n])on the Avorking jwirts. Tlie eii- i verification aatis iicconipli.shed l^y Professor Eloyd, and two 
graving is so i>lain as to re([uire little explanation. The finger- ' Bejiuiute clas.se.s of phenomena, as jurdicted, were ])rodiiced— 
bar liingi's on the cranksliaft, so that the knife cuts freely oati’ naiuelA', cxUi'inr ami infrn'or conical lefructiun ; the ray in the 
undulating surfaces, ’fhe crank is low, as in tlie jireceding one ease issuing a.s a cone, with its vertex at the surface of 
reapers, giving an eijual thrust and pull, the velocity and cutting emis.sion, ami in the other as a cylinder, having been converted 
poAver being tliu.s eiiual. All the other moveTiieiit.s, as the on i-nteriiig tlie crystal into a com*, Avliose vertex is at the jiuiiit 
tlii’OAving out of and into gc'ar, turning at the headlands, &c., are of incidence. Further details are given in Nicol’s ‘ Cyclopfedia 
highly satisfactoiv. So is the draught of the machine. of the Physical Sciences,’ 18()l), ]>. 744. 

RECEPTACULUM CllYLT, in analoiuy, the enlargement of REFRIGERATORS ; REFRIGERATING. The processes of 
the thoracic duct Avliich is seated close to the aortic ojieuiiig of cooling or low^eriiig the temperature of vaiious solids, liquids, 
the dia])lirngiu. 11 was discovered by Pecquet. and gases maybe groujied m two cla.SHe8 : those which do not 

REGIPROGAL POLARS [Polars, Recii'Rocaj., FI. C. S,]. involve cbaiige of state; and those which dejiend on the congela- 

RECTO AND VERSO (Latin, recto, right, regular ; versa, tion of water into ice. Variou.s illustrations of both classes are 
to turn). Jiecto i.s the first or riglit-hand page of a book, or treated under Cooler, Cooling, E. t.'. vol. iii. col. 183 ; Freez- 
folded sheet of paper : arso, the opiiosite, second, or left-liaiid INU Apparatus, ib, vol. iv. col. 208 ; Freezing Mixtures, ib. 
page. In early printed books only the right-hand pages were col. 209 ; Icehouses and Ice Trade, ib. vol. i\". col. 819 ; Ice 
numbered ; but, as it was convenient to distinguish the num- Trade, E. C. S. col. 1332. See also, for the cooling of malt 
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liquors juid si>iiits, lliijiwi m;, uiul Disi iiu.khy, iu R. C’. iiml 

E. 0. S, 

REOELATION, tin- name; l>y Er* lTi)i»k<‘r tn tin* 

plmnonieiioii, olworvinl l)y luiraday in ]A50, of the iVei'/inj'to- 
^mlher of two ])iinvs ol’ mi‘Uin<f ici* wlmu l)ron^ht into «*.oiit;ii*.t. 
WlieiieviT two pior.cH of thawiri*^' i<‘t* are hvuiiglit to;^i*thi*r iv^o 
latioii comim*nr(-«. I’araday, in illustratin'^ tlu; plmnonmnon, 
placed two jneces of ii-i* iu warm water, and e'U ]>re.asinjjj tln*m 
to^mther tluiy iniiiiediately (‘(mooahvl t.o^a*ther, and were lifted 
out as one nii ce. It. is necessary, howeVf'i', that the two surfaces 
thus In-ou^lit into rontarl l)e in a ineltin;^ slate, or ivj^el.iliem 
will not follow. When tlu' temperature is hclow the fri*e/.iny 
point, and tin* surface of the ii e. remains dry, re,oel.itimi does not 
take place. '^I'he ])vessnr(' of t wo ])ieees of ice tooelhi*r at a tem¬ 
perature. of ‘.i-I' Fain*, will, however, cause liqui'faclion at tin* 
]»)iiits of contact. ; the Av.atev which e.s(*!t]H*s i.s lowen*tl heiieat.h 
the fiv'ezino ])oint., and re,ychi1ion eommenci-s the juomenl the 
pressiiro i.s i'enn)V(*(l. l)r. dyiidall, who in his Jeclures at the 
Koy.'il Institution, ha.s repeated tin* more rem:n’k:d)h‘of Farailav’s 
ex])erimenls alon.e, wdlh otliers eqmdly remarkal)le of his own, 
showed this very .-irikiii.oly in liu* Idilouiiio heaulifnl e\iii*ri- 
mentl>y Ml*. Jiotiomley Let u.s,’’ s;iid lie, “Mi|tporl on Mocks 
of wood tin: two ends of a har of ice 10 in. hm.o, d in. di'i*p, and 
3 in. wi(h‘, and let ii.s loop over its niidille a caqiper wire, mie- 
twi:ntielh, or ev(*n om*-l(‘iitli, iil' an inch in thickness. (*onm*ct- 
in;^ the two ends of the wire toj.tcther, and suspriidiny from it a 
\vei;.,dit of 12 or Id poiind.s, the n lnde pressure of this weight is 
concent rat i*« I on the ice wJiich sii[iports the wire. AVlmt is the 
consequence ? The ice undennialh tin* wire liqin'lii's ; tin* water 
of liquefaction escajics round tin* wire, but the moiimnt it is 
relieved from tin* pressure it fr(*e/,i's, and round al'ont tin* wire, 
even before it has I'litered the iee, yon havt* :i frozen casin.ij. 
The wire continues to sink in tin* ice ; the wali*r iin'essanlly 
('scajies, freezin.!.^ as it does so In'liiiid tin* wire. In h.ilf an hour 
the weioht fall.s; the win* lias oom* clt'an lhrun;di the ice. Von 
Clin plainly see where it Jia.s ]ias>ed, but fin* two .severeil pieces 
of icc are so firmly frozen together that tln‘\ will hreak ekse- 
where as soon as alono the surface of re^^clatioii.'’ Prol‘e.-.sor 
Tyndall showed fartln'r, as oin* of the eoiiseqiu'iices of Ten(*lation, 
that, ice nii,yhl hy siilliciciit iire.saii'c be moulded into aliiiosi any 
(lesiri'd shape, Ity means of suitalde mould'- and tin* action of 
a hydraulic ])ri‘ss he fonned spheres, lenses, and cups—the ice 
heiii.y hy (he ]iressiire crir-lied inlo minute fra .y men I.', and Ibia-ed 
into the moulds, where the ]>arliclea soon became renniled by 
j’eifelalioii inlo a com]»a(.*l boily. 

I’rofcssor'riioinson tliiiiks 1 hat re,y< liiti<m is due to tin* liqiic 
I'.iciion which ri'sults from the jiressinv of tin* two piece-, ol icc. 
" \\'hcii (wo ])iec(*-. of ice an* pn'-.scd loevtlicr, liqucfa'lion lakcv 
place ; the AVater spreads out. around the point- of ]tre---'iire. and 
Allien ivleasi-d ri'IVecze.s, thus I'onninya kiinl of reniciil bd.wcen 
tin* ])ie(*es of ice," Faraday’s theory lliii.s stated by 'ryndall 
(‘Foiins of Water,’ p. 173.); U'lu-n tin*, surfaces of two ]»i**i*t*s 
of ice, coA'ered with a lilni of water of liquefaction, an* broii.uhl 
1oi.mtlicr, the coverin;^ lilni is transl'erred IVoni the surface to the 
ci*nlre of tin* ici*, when* tin: ]ioiiit of liqni*fa(*lion, as before 
shown, is hi.yher than at tin: siirl'ace. 'Pin; special solidilyinp 
]tower of ice u]ion water is now bnui.Ldit into play <ni Imfli sidi.'i of 
ilh' Jihn. Under tliese (‘ircnni,stances, Fara»la,v lield lhal the 
lil 111 would conj-'cal, and freeze lln* two .-nrface-A lo-ether.” For 
the coinu*i.:ti()ii of r(*,i;el!ition Avith ^lacier motion, we r(*fer tin- 
reader to § (51 of Dr. 'ryinhill's A'oliiine just qiioli'd. 

ItEllEN EIvATTVE'F\U{N.\(.-F. Iu all ordinary f..rnis id’ 
furnace there is Ava.stc of heat—(1) from imperlect comhnsiion ; 
(2) from t he hir^u* amount of heal c-arrit'd olf b\ the Avasle q.isi-s 
in tin* chimney. T’o scciin*, even a]))>roxinialely, ]»erfcct rom- 
hustioii, the quantity of air admitted to tin* furnace nm.-t .qieatly 
exceed tin* qiiuntity cheniii ally necessary for comhination Avitli 
the fui'l. Tin* effect of this is, not only to increase the Avaste of 
heat in the chimney, hut in certain operations, in Avhich the 
iiitemsity of the heat is of the hiqhe.st inqiortiinci*, it is specially 
yjrejudiciiil, because the heat j,'eiieriit(‘d heinp ili-stributed unioiii^sl 
Jill tlie gaseou.s jirodncts pa.ssiii|.; through the furnace, is 1 hereby 
diluted and the teiiqierature loAVcred. About bsotJ J\lr. Eredc- 
rick Siemeii.s proposed the use, iu conin’ction Avith fimnu-e.s, of 
“ regeiie.rators,” contrivances orginally <lesigned to ohviab* the 
Avaste of heat in air-engines, and .sim:e then, in conjunction Avilh 
Mr. C. W. Siemens, the, regenerative furnaee has become a most 
important means of obtaining a higli temperature in many manu- 
lacturiiig and metalliirgieal o])erations. 

In the regenerative furnace, the fmd is lirst eonveiied into 
gas by distillation at a high temperature, iu a jiartof tlie .sy.stem 
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called the ]u'oducer. The ijas obtained is eonveye I tlirou^^h Hues, 
in Avhichthe mixture Avithair iscaiefully ]>vevented, to tlic rege¬ 
nerator. Here its lenqier.ilure is raised in a Avay lobe described 
pre-eiilly. Fr.'iii the regt iieralors it pas.'es to the furnace prujjer, 
Avhere tiie heat is ri'ipiired, and Avhere it lirst mixe.s with a jiro- 
perly regulated snppiv of utmosplieric air. Whi*iv the lii.ghe.st 
])ossiMe tempeiature is requir 'd, thi.s ail* must, also liave been 
lieatcd bcfoie reaching the liini.ice by ]t:is-.ing through rege- 
iieratoi’.s. In the furnace ]»roper, tin* g.is ami air combine, 
and the heat dm* to the chemical action is liht*rat<‘d. From the 
furnace, after having iict;ompli-.hi‘d the i)]icratioU' iu Avhieh the 
heat is re.(|uired, the gases pass ag.iin I'l a set of regenerators, 
ill Avhieh they abandon their siirjdus heat bcloiv they p,is,s away 
inlo the ail*. 

The prodm*ers an* often placed Inlow the surfai e of tin* ground, 
partly to fileilitalc the su|ij)ly of fin*!, and jiirtly because tlu; 
draught thi*i>ug,h them can tln*ii be, nosl easily seeure.d. The 
ju-ndiieer consists of a largi* faiiiace Avilh .i .-.tce]* inclined grate, 
inl«i Avhich fuel i.s admitted (Voiii the tup. 'Pin* fm*l slow'ly 
ilesceiids along the inclined grate, as the di.'lillation pvocee.ds, 
the ili.stillation being' due to a slow conil)ii''lion going on at the 
lin* grail*. At the iqipei* part tin* fuel ]>ar(s with its volatile 
ci.n''titm>nts, such as liydrucarhon gasi*.s, ammonia, and water. 
'Pile carbmi which remains com hi lies with the entering air, and 
foriiis carbonic acid m-ar tin* grali*. l.ut thi.s cai'hoiiic. acid, 
aftcrward.s jtassing thn.ugli a imi'-s of red ImL carbon, is con- 
verl'*d into carbonic oxide. 'I’lu* draft is so rcpilated as to 
secure the <*<.iivcrsion of tin* fuel into combustilile giisc.s, Avith 
the p(*rfect coiidm-tion of only a very .sm:ill part of it. 'Phe 
ga."' olitained in the producers has been found to consist of— 

Nitrogen , . , . (»1 *5 per cent. 

(.kirbonic oxide . . 2:}’7 ,, 

Hydrogen .... 8*0 „ 

('arboiiic ai'id ... -J'l „ 

t .'arbiiretted li,\drogcn 2'2 ,, 

Oxygen.ii't „ 

Ivicli ton of coal ]»rodii(*cs (! 1,000 cubic 11*1*1,01' gas, (In* volume 
of which AA'ould be incrca'i'd nboiil .si\ tiiin's Avlien liealed to 
;'..otio ; but, in lealily, in < oirseipieiwe of chemical cliauges Avhich 
take place, tin* voliinn*, Avlicii heated, is gr(*alcr. 

'Pile ii-;;'. n<‘ralor.s eoii.-ist of clianihcrs Idled with Pu*i*lii*ick, 
arraiigcil so as to leave pa.s-jagc- between them. They require, 
alwiiAs to he arranged in |tnirs. Into one, regeiieraloi* ol'the 
p.iir the waste ga.scs of tlu* luriiace aic admitted a,I a tciiipciaturc 
ol 3,000 or mole. 'Pin* liol ga,s\*s pcreidatc through the brick¬ 
work ami li- at it, ihn - abamloiiiiig Lln‘ir siiiplim heat. When 
tin-, regenerator Inmbccii .--nnicii*nlly heated, the Avasli* gii'-es arc 
tinned into the second regenerator, and tin* gases from tin* gas- 
producer.-! ar*- piis-ed through tin* one Avliicli has been heateil. 
I'ailering' it at a cmiiparalively low* li'iiiperal ure, they an* ln*ii1ed, 
re-ab,soil>ing tin- heal, abamloued by tin*, waste gases, and carry¬ 
ing* it back inlo the furiiaci*. J n about half an hour, the iliiect ion 
of the ciirrenls is again rev(*jvi‘d, tin* Avasle g.iscs being pa.-sed 
again through tin- lirst rcgeiieralor, ami the gas from tin* ]a*o- 
ducers being jiassed into the second, Avhich in the interval ha.s 
been healed. I'.y ciailinni*d reversals, tin* heal of the gases 
entevinj* the furnace i.s niaint.ained, while t.lial. of the, waste gases 
is .stored lip, rcad\ to he given back (n the furnace. A ]»ait* of 
i*egi*neralois for licaliiig the air to be sn]qdii*il to the fnniace can 
bi; AVorked in jwe.cisely tin*, satin* way. Very Kiniple aivange- 
meiil.s of valve,s serve to lever,si* lln* direct ion,*1 of the, current.^ 
whenever neces-ary. 

'Pile perfection of the act,ion of the i*egi'm*.rator is securi'd in 
this wav. 'I’In* Avast<* ga.-es at n high tcnip(*rature, entering at 
the. toj), pass gr.nliially ilownward.s over tlic liri'bvick surface.*?. 
The top layers ol lirebrick are raiseil to a high temjicratnre, but 
the gases, pa.s.siiig doAViiAvards, meet comstantly (*oolor snrruccs 
of lirebrick. Jn lime, of course, tin* Avhole. regenerator miglit 
lie healed to a high Icmpe.ralure, but l>i*fore this takes ]>lin*i* the 
currents are rever-seU. Then tin; ga.s from the ga.s-producers, 
entering at the lowest and coolest jiart of the j*egciierator, and 
passing iqiwards through layi'V.s i»l' conslantly gre.ate.r icnipcra- 
tuiv, is gradually and regularly hi'ated ii]) to tin* proper teiu- 
peratnie for entering the fiirmn e. 

When the boat oftlie furnact* is not ab.stractcd continually hy 
charging cold materials into it., tin* temjiciature nece.ssarily rises 
after eacli revei*.s*d of the (*urrenl, for the waste ga.ses carry olf 
only a small fraction of the. heat gcnevateil hy c.omhustion in the 
furnace. Heucc the temperature which may he attained, hy the 
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gradual accumulation ortlie licat, api)cai« to Lo practically imli- 
inittid. 

Mr. .Siciriciis fitates that tlic only material which will resist 
the Ijigh tejiij)eiiituic rcMpiircd I'm- <iie iiisioii of steel is the Dinas 
hrick. And (his can he easily melted hy pushing the tempera- 
lure of the funniee to a ]ii;^her degree. As to tlic quantity of 
hri<‘k in the regenerator, J7 Ihs. of hriek ijj each legeiierator 
of the pair would he cajjalde of ahsoihing all the heat produced 
hy 1 lb. of coal, if uiiiforiniJy heated to tlie full temperature of 
the luntace. Ihit as a great ])art (jf the hriekwork in the 
regenerator is at a 7uiii;h lower temjiei’ature tluni this, three or 
tour times tliat i)U!iiiti1.y of hihikwork are usi'd. Eurtlier, it i^ 
louml that a surfaci* of fl square feet in IIk* jegi iieral(»r i.-^ 7 )eces- 
saiy to lake up llie liual of tin* conihusticui of I Ih. of eoal. 

Fnmi the jauity (jf the Ilu7iie i7) the jegt-nej-ativc fur7)iu*i‘, the 
brickwork lasts a long time witliout 7'epair.s when the temiiieia' 
ture is not high enoiigli to fuse the bricks. One adviuilage of 
using llu! fuel i7i a ga,'e(jiis r(ir7ii is, tiuit the. rate of eomhiislictii 
may he regulated so a< to ]i7-n(luce an activ’t; ]n*ating tiameof :i7iy 
J('uglh from little 7iiore tluiii :J fe<‘t (as iii tlie jiot sleel-nielliiig 
lurnace.) to lit) feet (us in the lajgest fu7-nac<-s for the fusion of 
jdate glass). 

Ilh^GlMEN (IV 0711 /•ft/fi, to lulei, ill imdieim-, the coui'se of 
diet prescrihi'd foi' ji ]»al,ieMl. 

IIKGISTKIflNG AIAOIIJNKS. This may he reg.uided as a 
collective name for a laige iiumher and vai-iety of ingenious con¬ 
trivances, in whieli trains of whcelwork cause an in«h‘.\ hand or 
h.'uids to i-(‘cord on ii dial tlie results of woik done or phenomena 
ohsei’ved. In some forms, the i-esidl. is marked hy ]ieneil on a 
moving surfaeo of ])a])i‘r. N umeious kinds uf sucii registering 
Tuaehiues will he found imtieed under ('iiuuNoi.UAi’ii ; (Ias 
MkTUK; IloUdl.OUY ; K IMI’.KJtl N(J .M ACll INKS, ; (djio.MKTl’.il- ill 

E. (!. and E. (k S. 

RICOIS'J’J'.’IJS. A verv' large number of docuim iits of (he 
greatest importaiiei' to the her.ddie .and geriealogicul inquirei', 
la'caiise they .'iitiply iulorriiation, not easily if at all to he ae- 
<inii'ed from oilier sources, I'oitumilely e\i^t in tin form of 
J'i'gislei’s. The coneel defmiiion (»f |h<' wo7’<l, that 

wliieh is reworked or ahltreviali-il, sulliiieiilly explains (he 
7i.'itU7'e of siicli hooks,whieli nmlain eomleiised information iijion 
ii variety of tojiics. One \'er\ imporlaiil l>raiicli of these regis¬ 
ters is that which cuiilains parochial ]>o]mlalion luallei-s, ami of 
these ti separate account will he found nnder Paiusii IIKois'rr.Ks 
|K. l!.S. col. indT), 01' noji-jiaincliial i-egistei-s, icligious eom- 
ninnities of all kinds have ke]it. hooks 4-nnlaining i-imihu’ in- 
foiniation to that aH'orded by I’ai'oehial llegi.-lei-s, and a I’oyal 
coimuissiou in 1 m:’,( l called u|toii niiiii.der.' of such bodies to 
deliver the hooks iji wliicli the iigistralimis were eiiteied to the 
eoiiiniissionei-H thei-ehy aiipoiiited. 'I’lie result of this, aeeoHling 
to Mr. Sims’s useful manual, was the transmission of ahoiil 
7()()<) I'egisters fi'om IKkki jvligious e.oiumnnilies. prine.ipally 
DishC'.ulirs, foieigii i’rulestaiit, elmrclies in England, (,)uakei-s, 
ami similar hodii-s. Ib-gister.-. of hirtlis and deaths^ were kept 
at the l\>lli-ge of Arms from 1717 to 17.s:i. The Ihmhill fiehls 
hui-ial ground, a juim iii.d eemeteiA of the I)issent(‘rs, iui'- a 
registei'eoinmeiicing at 171.‘{; and tJie otliei’eeinelerie.s Ihroiigh- 
oiit the kingdom jiosst-ss ii-coI'iIh nmie oi- less (■.•iiernny ki-pt of 
the interments wliich ha\e taken ]ilaee in lliem. Tho.-e of 
haptisms, iVc., sohunnized In (enibiries suhji'ct (t» tin* jiui^lic- 
tion of the East India Oompany, are pi’iserved at the Ka^l India 
House, and range from Mmira-', IbPM ; Ikunhay, I7n!>; Itengal, 
1713; and fclt. Helena, 1707. The Uritisli einhas-ies and con¬ 
sulates, iiiul various Eugli>h eoiigregalions .ahi-oad, eontiihiile* 
largely to swell tlie, mimlau' of noiiqiaroehial regislor.s, and a 
detailed list of llu? ])hiees .‘iiid ilales will he found in the A\a>rk 
alrcad)' refenvil to ; Ihe earlii'sl a]qa-ars lo helhalof the English, 
factory at the Ihut of Oporto, I’l-ivale eliajuds in and aronml 
LomloiJ ^\ili also he found to Iia\e kepi ii'gi.stei’s ; and idvin to 
these may he mentioned the hhst registei-s which have been al¬ 
ready described in Ej.kkt M AiiuiAiiKs |E. (k S. col. M)l()|. Roman 
Catholics do not ajijiear to lia\ e kejit registers before the eni of the 
Restoration. '^I'lie ri-ligiou ofilie restored sovereign ushered in a 
period of religious toleration wliich enabled the ]aiesls Lo ])erfor7u 
their duties in an iinopposeil maiiuei’. Registers of religious 
fraternities, lay corporations, and guilds whieh in some niodi- 
lied way partook of both a lay and religious eh im-ut, .ai-e fairly 
uuimTous, and contain a vast amount ol matter hearing iliiially 
upon personal hiograjdiy and maimers and customs of the iniddle 
ages. Many of these, hooks exist in the Rritish IVluseiiin, the 
lilu'arie.s in (he universities of Oxford ami Canihridge ; jind 
above all in the iminiiuont rooms of such coinpunics as now 


represent the trading guilds of the 15th and IGth centuries. 
Ohurchwardens’ accniint hooks may be I’cckoned in the cljiss of 
registers, and coutuiii much that is necessary to a light acquaint¬ 
ance with the multifarious ociairreiiccs exinueclcd with parochial 
history. Although they .shoiihl hy jirofession only include such 
topics’asaiv eoimected with their resju'ctive churches ; yet when 
we consider that the chnrcli was the oni’ im[)oiiant centra^ of ji.^ 
peenliar jwri.di, it is easy to perceive how it would he naturally 
iuclud»-<i in almost eveiy loeally important event. Soldiei-s’ 
i-egistei'S oiigiiuile from 18It), when a general order was issued 
to the etfeet tlnit such hooks sliould he ke])l. Ilnivei'sity and 
])iihlie school registers, incliKliiig adiuissinii, mairiculiilion, and 
gi'adiiate i)ooks; laillegc ihapel Ijooks ; lists of eolh-giiuis, oj', :is 
iire now styled, eulendais ; are also to Ih; included among 
the iiumher; and althougli hooks of this class are sullicieiitly 
mimm-ous to exact careful and lahoiious search from those, who 
would dive ileejdy into the juivate and ])ei'somil histoiy of pa.^t. 
limes, still we iinist aidviiowledge with regiel. that the, mini her 
of .such lecoi’ds of oiii- aiiei-sLoi's is few indeed compaii'd with 
what might haw been, had a liLlIi; moie care been exei'ci.sed for 
their juvsei vatioii. 

’J’he .so-called ivgisler.s of mona.s(ie hodiis resemble their 
(dmrlularies, of which an accoiml has hi-eii idi’eady given (thiAU- 
Ti n.vin, E. (k S. col. -I!).') ], in so far that tliey relate to Uaribu ial 
po.wssion.s, tail ditlei' from them in i)reseiAing mcn ly a ducket 
or yarc/.s’of tin* contents of smdi ilocnmeiitaiy eviih iu'e, whereas 
the chartiilaiy n-cords the ti-\t of eaeli at length. A large cid- 
leclioii (.f llie.-e iTgisters, many of whh h me ^'ely bulky, e\ir,t 
ill oil!' mitioiial col led ions ; Sir 'riminas I’hillijis ])nblislied a 
catalogue of tiie.se, with the localities where they are diqiosited. 
Akin to the territorial registi-t>; aie tlm-^e which bear upon 
family l)o.ss.es^iolls and lioimurs, seseral of which are of very tine 
execution and of an i*arly iierind | IIdn'ocu, E. (k S. cid. 1:!8J|. 
The new cdas.scil catalogue of AISS, in tin' Rritish Museum 
gives a list of tliesi! prisule ri’gislers, ami in the ])orlioiis a]i]iro- 
piialed to Riog|■^lpll^ and Religions Orders, fiiilher iiiJ'ormalion 
relating to llasse interesting remain.- will he fmiiid. 

IlhhlNAJi \'J0,\.b’S of Ihiglisli .Soi'eieigns. 'J'he inqioilance 
which attache,^ to acimralely con.'-iileriiig ami calculating the 
years of a monandi’s reign is erv gri*al. Aftei’ the i‘eign of 
Henry 11. it i.s rare to lind date.s other than by years of the 
exi.-.ting Sovereign, iqmn docninents; ami alllioiigii in the ridgn 
of Henry 111. certain clas,ses id charters and doemiieiits, princi- 
pall\ those in whieli any members of the ecclesiastical ami 
nioiia-tic liodies were l•onc(‘vm‘d, are also dated by thi' legal 
\eai of the Oliristian era, coniiiieneing on Mmrh Die li.")!!), _s 1 1 
by far (In- greater iininber of deeds ndaliiig to tlie Mirioiis legal 
proccs.-e< eoimected with the pro])rielar_\ tenure of the land, me 
dali-d snlel\ b\ the regiial ear of so\a‘i‘eigii.s, and it wa^ not 
niitil the latlei' tuid of tlie i7tli eentiiry that the cu,-loni ol 
inserting, in adilition, the date of thi' (.'liiistian era was vecoin- 
im-nced. 'I'he calenlalion of tin* dab* by regnal Nears is still kepi 
up in Hu* eiinnieralion of Aids of I’mlimmnt ami otla r slate 
documents. E\ery regnal Near, that is, year's reign, of a so\e- 
reign, occupies port ions oi two years a.d., and an ei ror of a single 
da_\ ill llu* stmting may produce an error of a whole yi'ar in 
certain ea.ses of eomj)Uling the coriect dafe of any e\ent. d'iiu -. 
for example, if we were to <-uu,ddi‘r that Edward 1. (•oninieiicrd 
to I'eigntrom the flay of lii.s fatliei’s death, IGth N(>V('mb<'r, IxT;.', 
instead of from theiiOth November, llie day "l‘his ])roelamalioii, 
every «locumeiit <lafe<l on the. 17th, iMtli, or IWth of tliat. nioiilh 
ill the lir.st regnal year, would erronimiasly he assigned 1" 
A.i>. 1^7- instead of a.d. li’V.'t, and a .similar Herie,s of error- 
would take ])lace lliruiigliout tin* reign, lleiieo it is easy to sec 
that coJTect tallies of Regnal years me of the greute.st ini- 
])ort,ance to the liistorimi, in order that he may not, by mi - 
j)laciiig a docunn'iit whetlier in ailvance or arif'ar one whole 
u-ar, coiifouiid history hy ultrihuting the cause of one i*veut to 
ihe elfect of another whifdi really l"()k place afterwards. Sir 
Harris Kicola.-i, in the, ‘t'hi'oiiology of ili.story,’ was the fir-t 
who claiiiiefl to juihli.di tahle.s of regnal years free from eimr ; 
hut even he failed to givi^ the true, dates to the regmd years ol 
William ami Mary iu the lir.st ami second editions of hi.s 
‘Chronology.’ ’riie mistakes of iirevious compilers had re.siiltcd 
from too close an adherence to the popular, hut erroneous, idi i 
that the king never dif's, wheri*as between the, death of mu* 
.sovi*rL*ign ami accession of the next H(*veral ilays have frefjiientl\ 
ehqjsed. On the oilier iiund, from King John to Edward A b, 
the reign flid not coniineiicc until some act of sovereignty liad 
been performed hy the. new king, wiiether eoruiiatiuii, “}uo- 
chinuition of tlic king’s peace,” delivery of the great seal, or 
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jsoMie siieli ceninoiiy. The coiiimenci'iiient of Williiuii tlu* 
CoiKiUfior’s ivi"n lian Leoii variuiit^ly calculated from the day of 
Iho haltlc of Hastinj^s, Mtli (.)ctol)cr, KKiO ; tliu death of Edw.ard 
the Goufessor, rjik .lauuarv, UKK); and his own c.oronativni, 2.'>th 
Di^cciuIkt, in the same year. Tlie early chroniclers, Movedeii, 
llemiii'iford, Simeon, and others ^ive data which a]»]tear lo])oiiit 
to Ocloher as the aitproximate dale of his acee.ssioii ; luit the 
Saxon Ghroiiicle is veny clearly in favour of Christ mas day, ami 
this latter date is now universally accejitt'd as the cniTect one. 
'I'he ])oint, howeAcv, in this case is not malm-ial, as nynal years 
were hardly, if ever, used iu this jteiiod. Ivin.; William’s 
death ocetirred on the Dtli September, l(>^7, afler a ivii;n of 
twenty eomjilete V'lirs and an ini|ieifeet twenl\-lirst. There 
was tlwn an interre;;num of sixleen days, unlil the eonm.dion 
of AVilliam 11., which was cidehrated on Sunday, :ilith Se]i- 
temhi'r, I0h7, on Avhicli day it is most ]>robabh' ihnl the rei.i;n of 
this monarch comtnence<l, md only hecaiist' Ihi- is )iivsinneil to 
In-ne then hceii llie iisa;.y. but because, bciiiL; a yonn,i;er son, ;nid 
havin;; an elder Ijrolliei', lloheit Duke of Noimamly, he did not 
jtossess any hereditary ri^lil. to the erown. iS*e\erllnle-s the 
iulnal jiei'ioil of linn; occiijiied by Ids reien has heeii iccorded 
hy two early chvonich'is, Florence, of Wovct'strr, .and Simeim 
of hurhiui, in these words, “the kin;-; reipiual fur thirteen 
years all hut thirl\-ei^lit da\s.’ Now a ealcnlalioii of llu> 
s|iace t)f time hctweeii the death of the elder W'illiam and llu- 
dealli of Ihe yonn-er ^\■ilIian^ tirovrs this slabanenl t(t lie correcl. 
and tin* histoiiaii-i |il'ohaldy ealcidated b_\ tliei-i-ilata. lloveileli, 
who is railed hy Nicolai “the only chronicler who alludes 
to the snliji'cl,” saw-, “11 Near" all hiil I’S days," which if 
ai’cepled woidd throw li.u k ^\■illianl 11a' ce -ion lo ItiMli 
All,“list, lOSO, nearly a \ear hefoiv his falher’s ihalli. 'flie 
Ira^ical (aid of lliis kin,i; iimha- well known circMm-.lances is 
aHoweil liy all lo have lakiai place (.after twelve conipleb' and 
an incom]vlete Ihirleiailh reyiial year upon “nd Anyirl. IIUO; 
oil the drd .and llli lluav was no kiii,e illolKit. hiikeof Noi 
maiidv, heiii,!.; 1 lie leL'ilim.ale success,ii'i ; 11,ana I. was (dccled lai 
llie .'ill and (a'oW lied on llieolli of ||ic .s.ilie- liioiilli, and alh r 
:i.*i coiiiph'le r(',o|ia] yeais, e.ich ol cair.-e (•■aiiiiuae in;; oii lhal 
day, haaninaled his r(a,L’,n hy do.ath in his inconipiiao :>iilh 
\ c.ir, on the l-l hecianher, ll’.'i.'i. 'I'lu- line of sncces-ioii Inane 
di-)'eL',:irded in lheca'»e of .SIcphiai, i1 i. nol ]iioh:ili|c llial tin- 
Idl.luaio e-,lahli-heil pi'ccih iii o|' lieeinnin;; eaidi reieii at the co- 
I'oiialion day would he di, ic^ai'ihd, liiMKa-, al'tia-an iiihaa'caniini 
l.’i'-lin.y fnaii 'Jiid to “'ilh DceeiiilM r iiieliisivo, tlie re.Laial \e.irs 
of Sle]di( n (ainnmana'on the “(iih 1 h-c nihta', and he died on 
the “.atli Oi'loln r, 11 d4, al’lia' Is cunijtlele, and an incoiuiihae 
nineleiaitli K-eiial yea)'. IbnrN II., who.-,- preleiision- ware! 
distinct from hereililary ri,elil, inn,-I in like niiuima- he eon 
Miha'ed to have coniiiKnced liis reiyii from the dali* id' his 
coronation, l!)lh I teccaiilx r, tl.dl, and not from Slejilnai's 
death, Henry of linniinedon especially stales that the newly 
cho-eii since.--,■ oi' lo Steplnai was i|e(,lined alii'o.iil and coidd iioi 
reaidi Miiyh'iid till a few (la_\ s Ik I'oce ('lii-i.'-t ma.-, “ l'lii,e|.ind was 
llieVefoie ir/tliiiiil (( I, IIKJ Jar (ilmiil KI.I’ Ii‘r /..i," 'I’lii.s kiny <lied, 
al'tia' a rei;.''ii of 151 conijileli- reyiial Mans and an iiicoiiiphae 
lliirty-lirih M-ai', on the (ith,inl\, liMh Alllioneh IJiihaid I. 
w.iA (he rielidul heir lo the (aown, he wa■■ not (Mowiied until 
(he ,’ird ol Sejilenilu 1 , in the year I IM), .'db r an iiilerval or 
iiiferiee'iiiini oi' ne.irlv two nioiilli.-;. Nicola j.roves hy an 
(lahorale ar.euiiieiil, too Ion,!; lo ala idee lure, tli.il the regnal 
\( ars(d’ this nioiian h niii.'d. be aHo cah ulaled fmni hi- coroiia- 
tn>n day, and the dis])iUeil tpie-tion, in whicli Al!en,lhe author 
of the ‘liupiiry into the Ibse and ilr..wlh id' the Ibnal Piei'o- 
y.ilive in Fnyland,’ llu> editois of Itrner's ‘ iMidera’ mew 
edit ion’l acce]it the .liil\ or earlier dale, in oppo.-ilioii to the 
.‘"'eiiiciiiher or later dale, as (o 1 he coiiinieiicrnieiil of l,’i< hard's 
tir.A ivipial year, .seems now ;'et at le.-l, in favour of Nicolas’s 
theory. At, a im-etiny of thi‘ Society (d' Antiiinarii--, Idtli 
Decenil'cr, l-SiUi, a conimnnicalion was read from iMr. Wiliiain 
H:ir<ly, then clerk in the Diidiy of Lancaster Ollice, tendiii;; !<• 
prove, in a very decided manner, that the reoiial year of 
Ibch.-u'd (lid not, commence unlil liis coronation, b\ a reference 
to a charter amoni; thi‘ Duchy archives, daleil in the ]iciiod 
iiilerveiiino het.ween Henry l.’s death and his own coronation, 
wliiwein lie .styles himself not Llmj hut funi of Eiiehiml. JJicliard 
diid on the (itli A])iil, having reiojied j) (•oinjilcle re^ynal 

years and one incomplete. Kino .lohii's rioht heiiii; foundetl 
"11 juipnlar eh‘(.',tion only, hi' must he coiisiderod to have coiii- 
nu'Uced Ids rejo-u from his coronation ujion Ascension Day, :i7th 
i^h'iy, ilJJt). Tlie. Close, Fine, and Patent Rolls in the Tower 
prove the reinurkuble fact that tlie regnal years of tliis king 


Aveiv connniled from Ascension Day in one year to the same 
feast iu the next year, hence in the drd, ritli, 8th, 11th, 1 Itli, 
and Kith regnal years of .John, .st'veral days in the months of 
May in two contiguous years of the Christian era occurred in 
till' same year t»f the reign, thu-- the lltli year for exam)de is 
comprised from 7th May, tn ::2(!th May, 1:210, ami a docu¬ 

ment dated, .say, on the 20lli May, in the IJlli of .lolni, cannot 
he assigned witli certainly to tlu' right yi'.ir of our Lord : on 
the other haml, in all the regnal year:- of .lohii, excejil the .six 
ahoYi' (‘uunu ralcd, certain days oi' Ma_\ do not, eiiti'r at all, and 
for example the loth May, 2 ,iohu, would he an imjiossihle date 
because thi- regnal M-ar only extended I'rom iNlli May, liOO, to 
2nd May, b2ol. .lolm died ioih Dctohei-, 1210, in hi,-. I>^lli in- 
coni])le(e regnal year.and his .-nci'e.s.-or, llenr\ ill., commenced, 
as proved li\ .similar evidence of the Roll-, his n giial years from 
his eovoiiation 2m1i Detoher. in the same year, d'lii.s monarch, 
afler a long reign of ,ntJ complete regnal ve-im, dieil on the ICilli 
Xovemher, 1272. in his (I.'ilh \e:ii', and was sm eeded, after an 
interregnmii of three days, by Kdward b, wlm wa.s proclaimed 
king of FiiglamI on llu* 2()tli .November, 1272. being \el aliroad, 
and di<l nol return to England unlil Aiigii.-'t, 1271. Tin* Ibdls 
and otlur contem]>orary e.videiiccs jirove thi.s. His death oc-- 
cnrreii on 7th .Inly, i:io7, in his inciuiijilete .Titli regnal xcar, 
and lie was succeeded by Ivlward II., Hot ,w-o jiiiich apparently 
li\ hereditary riglil a.-- ai-o hy conseni of the jieei's, on the fol¬ 
low iiig day. Mo.s(- ipI Hie records sujtporl Hie view that v^lh 
.3u!\ mu-t I'e coii-idereil the coinmciiciiig day of Kdward II.'.s 
regnal >ear, at Hie same lime that tlu rc was at the very period 
.some mieerlainl\ ahoni it i.-. indicated b\ a charier in the 
Ihili.sli Mu.-.enm (Harley Si. F. oDi, which is dated on Hie 
Feast of Hie 'I'ran-slalion of St.'riionia-Mlu' Marl \ r ,7lh .Tiilv ) 
“ anno regis I'Mw. lilii icgis I'klw. .se|»linio decimo i nctjiii'ulr 
Another ch.irter in the .same collection (llavley III, K. is 
dated on the Sunday afler the abo\e feast, '■ aiiiio . . . . duo- 
dei'inio iiirijii) iihi. I. IH18. .Now ill tlii.s year I he (loiiiiii ica I 
leller was A J'-e(* E, ('. S. crd. 7iM)'|, all! the Sunday indicated 
Would lie,l||l\ !Mh : Welillisl Hielelol'e. .iccol'dillg to this charter, 
choose lielweeii Dtll ol 7lh July I'ol' Hie comiilelicenu'lll of hi.( 
year. Nicol.is (jiioti'.--a chailer on ihe closi' llolls, H I'Mw. II. 
10 . I(\ d.' dated on .Moiid.iy, the .same I'e-lival, “anno . . . . 
secilinbi ihiiiiih," and other e\aill])le' to (he same I’ll'eel. 
I'Mw.ird 11.’.-- rei :n w.is eom liided in lii.s iMlh regnal yea?', by 
III-, s.i-c.illcd re-igiial ioii or ab.liealion, but really depo-ilioii, 
oil the 20th .laiiiiary, 11127 ; and hi.-i .son I'Mward lib, after 
an inler\al of four day>, a-snnied the .-oveivignty, dating his 
reg.n.il .ear-, from the rMlh .lannary, 1:127, one day afler the 
lirocl.iiiiatioii of lii.s pi'ace. On the 2.-1111 t)aiiuar\, HHO, the 
eoiiimeiii ing day of Ins I llh M'ai', this king ailded the date of 
his ii'iniinal reigii over hhaiice, and ciuitimie.l to do so until Hie 
Slh M.i\, Kfbo, in hi.-- :Vlih regnal war, when i»y the jieace of 
iheligny lie lenonncMl ail i laim to that crown, but (>n the 1 Hh 
•Imie, RJb!), in hi.- iJid >ear, he resumed the tilnlar ( xpre.-.-ioii 
in con.-eipu nc(‘ of renewed lioslililies, and retained it, until his 
d'-alh, which look place on the 2lst, .lime, l:i77, in his ol.-t 
regnal year over I'iiigl.nid, and :iMh iioiiiiiially legiial \e,iroVer 
Fiance. IHiliard lb-regnal ^ ear coiiiniem es from llm lollow 
ing day, 22n(l .Imie, l.’;7T, uml lerniiiiales in hi- 2l!rd iiicom 
plele legli.ll ViMl', oil the day of his recorded l i signal ion, 2!Mh 
September, Henry I\'. ,siiccee<liiig on the .‘tOlli Septeiiil er 

ill Hie same \ ear, aiitl <l,Niii.g in hi.- lllIi iiiconiplele regnal year, 
20lh .March, llbf. The peace of lleiiiy \'. wa.s piodaimed on 
the following day, which initialed hi.-; re-jiia! ye.ir, and lie died 
j (Ml the :!l-t .\ugu-l, 1122. ill hi; inconip'ele loHi regiial war. 

I Henry \'I.’.- regn.il \e;ir pie-cnt; .-eveial iiilere.-|ing points, the 
lii.sl coniineiices on Hie l.-t. Seplemher, 1 122, the day afler the 
ilecea-e of Hie jU'ecediiig niiMiarch, the cil-loni a]i|)earing lo Is- 
then selHed that the lir.-l day of a new reign should be leck- 
oiied the (lay follow ing that on which the la-1 king' dii<l. < bi 
the -iHi .March, l UIl, lu W 2 is (li«posed h\ I'Mward I \'., and li i.s 
(lav teriiiiiiale.s his inconipl(le :5i)|.h regnal M'.ir, I'Mward I \', 
c.oiiiiiience(l his icgnal year on the same (la\', and canied on Hie. 
se((ucnce to his (death on tlu* IMh April, I in liis i)ii'oni]»lele 
2:ird regnal Mar ; hut in Ocloher, 1 ITib Ib nry \ J. was libi‘- 
raUd from coiitineinent and n-gained his legal .-tatu.s Imm ‘.)Hi 
Ocloher, 1 170, to the eaily part of Ai>ril, 1 171, when the disa.;- 
trous h.itHe of liarnet on Fa-ler day, I llh April, terniiiialed lor 
e.ver liis regal (’arecr. This brief iiei iod is perp(.*t ualeil in docii- 
mciils as his 4!)lli regnal year, and the ‘‘ lir.-t of our liccoverv ( f 
Royal Power.’’ During Hie.se few iiionth.- no jiuhlic deeds were 
dated by the, style, of Fdward IV. Edward V.'s dale is geiu*- 
mlly rcck(jnod from !)Lli April, 1183, the day of ki.-i father s death, 
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to al)out 25th JiiJjf ill ihi* i^aiiic vcar ; Ricliard TIL, usurpin'' on 
till* (lay, dates his re;<tuil yi'.'irs IVoin 2hth .luue, 1483, 

and died at Hns\vnrt]i in liis I3id rei^nal year 22 ikI August, 1485. 
Henry VII. uhtaiiied the. tli ’ seipieuec oT his victory 
on the same day, at llie sam lime many records aj>pe.ar tt 
idicale that his re^'iial years 

Aueusl. Jle died ill Ids 2'lth re^md year, 21st April, 15()!», 
ami Henry \H1]. .siiceeedei] on the Inlluwin^ day. Ho died in 
Ids 38tl] leenal year, 2Slli Janiiai’v, 1517. His son Edward VI. 
siiceeeded liy precedent tile, rnllow'in;^ day; and died on (ilii 
July, 1553, in Ids Till regnal year. The next, reii^ui pieM*nts 
Some jieeidiar leatiiies. .Mary’s aeeessiou was reckoned from the 
day oi Edward Vl.lhs dealii ; Imt the unforlunate Lady Jam- 
drey is hy snme (;liron.dn;;i'-ls slated to have rei^m-d fmm (llh 
July to the I7lli of llie same inoiilh, 15.53, makiiif^ om* iiicom- 
jdele ie; 4 Ual year for lier name. After the lapse of one emii- 
]ilele (vi/. (Jtli Jnl\, 1553,, lo5tli Jidy, 1551) .-md one ineomjilele 
reetial year, vi/. (11 li to 2 llh July, 1551, the (|iieen’s marriaL'c to 
Kiiif.! l‘liili)nutro(liH‘e<l a (li.vturl'ine elemeid. iido the eoiujaila' 
tioii of the re;:iial yeais. Tin- i|iieen'.s reyiial M-ars went oii 
with llie new kin;^'’s al.^o expiv.SM-d, in all ea'C.-: of dated doeii- 
ineiits, in the manner eontaiiied hy tin* follow Iul; tahle as here 
given fir tin; liiv.t lime ; - 

1st year . . . . (llh .Inly, 1553 —5lli July, 1551. 

3ml ,, ♦ . , . (ith July, 1551 21th July, 1551, 

I’liii.ii* and VAa\. 


5{>tli i-egnul year over lliat kingdom, dhurle.s I.’s regnal yeais 
were ealeulated from the day of his father's death, and eiuh-d 
with his deeapitatioii, 3()th January, 1010, in an uidiuished 2llh 
regnal year. 

The ]ierio<l eh-qwiiig hetua'eu tlie deatli of dharli'S I. and 
Restoration of Charles TT. jiri'.seiit.s some irregularities. As 
I Charles II, was tin; rightful heir, he calculated liis n-giial years 
Jrom the day of his fither’s exeeiitiuii, recovered the throne on 
[ tile 20l)j May, in his I2tli n-guial year, and died on the Otli IVh- 
I luary, in his 37lh year. At the same time during the Coiumoii- 
■ wealih no other dale w’as u.sed than llie day, mouth, and year of 
j llie Chri.slian era. Oliver ami Rii hard Cromwell never u.sed any 
: regnal years, hut on the great seals of the llejuihlie, the word.s 
; “lirsl ye,ar” and “third year” are em]d()\ed, JaiiU's TI. dati'd 
i his regnal years from Oth Kehriiary, 10(85, and terminated Ids 
j reign wiih ahdieatioii on lllh Deeeiuher, 1088. AViiliani TII. 
j and Mary 11., after an inli-rregnuin e.vlemling to 12lli LVhruarv, 

I lO.s!) o| the historical or 1088 of tin* i'i\’il year of our Jjord, 
i aeeejdcd ihe. crown oii the I3,l,h Fi-hruary, and on ihe, 28tli 
I Deeemher, in tlieir Oth regnal year, Mary IT, dii'd. Xieolas, 
in his lirst Jiiid .second editions, f;d!,-; inlo ;in I'lToi- iv.sjieeting 
i the suh.seiiuent ealculatioii of William Tll.’s regnal years, when 
he .slates tlial William’s (Ith regiiid year was considered linished 
oil thedealli of Ids (|ueen. Ill some copies llie correct ealculatiou 
has Iteen inserted, hul as it is no| generally known, the fdlow- 
ing tahle will he of use to the reiulei' : 
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hst iiiiil 2ii(l M ar . . 25lli ,)iil\, 1551 ■ 5ih Jiih, 1555. 
hst and linl ,, . . (ith .Inly, 1555 ■ ■ 211h .ln)\, 1555. 

2ii(l and .3id ,, . . 25lli July, 1555 — 5fli July, 155(1. 

2iid and 1th ,, . , (ith .Inly, 155(1 21tti .liily, 155(;. 

3i-(l and nil . . 25th July, 155‘i-- 5lh July, 1557. 

3id and 5|ji ,, . . (illi .luly, 1.557 2l(li .lidy, 1.5.57. j 

‘llli and 5|li ,, . . 25t]i July, 1557 — 51 li July, 15.58. ' 

■lthand(i|li ,, . . (illi .fnly, h55H —2llh Jul\, I.5.5.S. , 

5t)j luid ()tli „ . . 2.5th July, 1.55S — 17lh Iso vein her, I.5.5.S. i 

The ([Ueen's diatli liajipeiied on llie I7lh Noveiiilier, l.h.AS, j 
and Eliziilielli ascended oii the .same day, reckoning her regnal 
yeai's fjiun tlii.s day. lili/ahelh died on 2llh Mareli, 1003,, 
having reigned 1-1 eoinidele regniil years, and one ineom]dete. 
James VI. of SeoLland snceecded on iho. same day, 2-ltli Ko 
veiidior, 1003, and died upon tlie 27th Alarcli, 102.5, in his 
incomplete 23ril ivgna) yca,i', Tlii.s momireh inlrodiieed into 
the dating of docunieiils the year,-; of his reign over Seullaiid, 
which conmunced on the :Mlh July, 1.507, had cxlended 1o an 
incomplete 3(i(li year, wlien he inheiiled Ihe English lliruiie, and 
Ills united .so\eieigiity was eonimemed with a 37lh year fn- 
Scotland. This inlrodiietioii of a Scoltidi lognal year i-.\lended 
to his death, wliieli was eon.^ideied to have taken jtlaec in his 
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I The regiial yeais of Anne and Ihe line of llanoM-r re(|nire no 
■ (‘iimineiil, 1h(‘ juiiieiph* luiiig ailopled that the heir siicceedr. 

imtanlly on the demise of lii-. predecessor, 
j lll-Xirid'S, a name, now seldom used, f»)-a metal in an inlii- 
I mediale .-Jage hetweeli ihe erilde ole :ilid the nTllled luetnl ; suell 
, as cop]H i- regulns, antimony regiilns, ^:c. 
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ARTS AND SCIENCES 


SUPPLEMENT; PART IV. 

(77/r uhhrcviiifiiius K(\ atnl E.C.S, niijnifij th'‘ Enjlixh Ci/rh>pir(fin awl the Tlwjlish Ci/rlojhf'tlin Eapph'aini/ (Arl.\ tiiiil Scioicru IHrisiinA. 


ISO! jifj.iqtauv. 

F KM<j)UAliV, fi nx'* iiiii'Ki to loiclusc ji r.-lic of j\ saiul or 
holy ]);'rsoii. Tin* sliriiu', oi- Ic'i'olorx, which jilayotl ho 
iiii]Mirtiuil M i>!irl ill llic iiiciliMO'iil churchj w.i- sii|»|»(»si*(| in con 
lain Ihc, liody of the saiiil. or whal romaintal of it | I''ioukt<)1{Y, 
J*l. ('. S., co]. D'SO], whilsl llii' rclifjiiary c(uilainc(l onI\ a I'rao- 
iiiciit, and oft ('ll a vioy Miiall fra^oiicnt of a holy |H‘r.son,or sonic- 
Ihiiio that laid ln'i'ii in contact \\ith him - a liainl, a lin^ucr, a 
scrap of lini‘ 11 , tin* liliii^s of a niarlyr'f. cJiaiii. 'riicM- r. lii|iiaric> 
■wen* of A’aiiuiis sizes and slnpies otd'ii of (ho ]»i(‘cioiis nn lals, 
and sctAulh .^cnis, orlakiii!^ ilni loi’iii of the ohjeet they were 

inlendeil 1.adain, and were not only pnl on altars and treated 

as a jiart of the or<linar\ fiirniluiv of eliiirehes and oratories, 
hilt ]tlaced on ladie>'toiletle tahh's and earned ahotil as amulets. 

II I'AI ri'TKN'r, a nimie eiven t(» a elas> of feYeis character¬ 
ised hy aliatement and exaccil)alions whirl) hack Ihi' ree.nlarit \ 

1 hat marks the interniittimt fe\ ej' or aL;ne. 

IIFN AJSSANt'h' (l''reiHh, new hiilh, renovation', the term 
now generally a]t]»lied to the period of the I'evival of Italian ait 
anil literature in the iifleenth find sivteeiith centuries. This 
riwival, espee.ially in its relation to the arts, has alw.-iys heen 
regarded with yrefit interest and adniinition, hut its trin- (h:u;ie. 
tel, iiii i leiiee, find full inefiniiijf fire only hej.'innino to he ad-' 
(jiiately measured and eomjn'ehendeil. d'he lleiiais-anci- Wfis not 
iiiej'L'ly a oreat nrtistic and literary renovation, it maiked a 
mighty change in the whole mind of the ;|oe, and was the mit- 
o'rowtli and result id'an intidlect iial and soi ifil re\olntion, whiidi 
had ln-eii lone ])r('parino. ]t is cnslomary to speak of it as 
refcriihle to the enthusiasm exciteil hy the study ol thetlieek 
l.iii,L.',ii.m^' and liter.itlire, find the di-eovery find e.illection of 
niaiiii.si'i'i]its and works of ancient fiit. Th.it the-e thinos did 
e.xert. an eNtraordinary inlliience on the intellect of the lifteenth 
ceiilnry there can he no doidd. The example of Hocc;)ci-io, the 
lir.^t eminent Italian who leained to read lloiner in the oi-ioinal, 
found at first few followers, hut when towards the end of the 
fourteenth century the learned (Ireeksul' (lonstantino|de Ik'^iii to 
mior.ite weslwanl, and still more x\hen the city had falh, n into 
the hands of Molnimnied (l-lo:5), mid her scholars were driven 
oat. to find liospitalde welcome in the cities of Italy, the study 
of tin* (Ireek laiiouaoe, jmd wdth it the .study of (li-.sdi jundry 
and ]ihiloso])hy, xvas ])ursiied with an fividily and enthusiasm 
ijuite without parallel. The (Jreek teachers i'ound nuimw.ms 
and zealous jinpils ; the collect ion of ancient maniiscripls hecame i 
an ahsorhino passion in which all ranks of men, from the pope ; 
and pi'ine.es down to the jiooi'est sc.holar.s, en^a'j,ed with eipifd i 
earnestness, and “the discovery of an ancient MS. wfis ivofirded ' 
as almost etpiivalent to the comiuest of a kino(him.” The j 
])rinc(dy gardens of (dosnio di'’ Medici were devoted a.'i acfidemic i 
groves to the .study find teaching of the philosophy of Plato, jih ; 
later his son lent them for the study ol (Ireek art. Ihit there . 
was something heyond a revival of (Ireek learning and firt. For 1 
a brief interval aciiiiisitioii and imitation wctc ehielly aimed at, | 
hut the pujiil stage was cpiickly jifissed. With tiie (Ireek learn- i 
iug W’us imhlhed the old Hellenic freedom of thought, seii.se of] 
and delight in beauty, and enjoyment of life, and then the geiiin.s j 
ul the jieople hurst forth. The Keimissance wa.s the declaration 
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of intellectual freedom, the reaction from ii setici.sm, the iimil 
riipliirc with mediiCMdi-^m, the einaiicipatiun id’ the mind from 
the servitude to ecclesiastical Iradilious ami hahits of thought, 
and the lull evolution ol the secular sjdrit. Italy was the 
birth-place and the liome of the lleuai.ssanct*, hut the movement 
that gave rise to it w'ii.-, not conlim d to Italy. In Italy it was a 
great iiitellecliial ivvolulion, tile social and ]»olilical condition 
of the country diu'cting il to Ihc renovation of art, letters, and 
.science, and iieces-ilaliiig an ah.'dineiici’ from Iheological dogma. 
In (Icrmanv a like ivvoliilion was acconii»lished, lint the in- 
teiisidv thi tdogic.il feeling of the people jirodliced llie Kefonna- 
tion, a rciiovalloll of ihc chnicli ami of religions Ihoiight. In 
one the Iheologleal eleim lit wii' dominant, in the other the iiitel- 
Jectiial. sc'cial, and iiiitndaiie preiloniiniilfd. 

, 'file literature of the IJeiiai'.s.uici' in It,dy is spoken of inulcr 
, l i.viv (!•',.( k (leo. hiv. vol. iii. col. did I; till'arts iiinler Hk.nais- 
i..sv\( K AlU'iin la rriiK | F. (vol. viii. col. s) ; P.vi.nti.mi | F, ('. 

vol.vi. ctd. 201 ; Sci i.i'T!'UK j E. (’. Vol, X ii. Col. dDdl.antl 

; the ineiiioiis of the great vvrilcis and arlisls in the PiograjihicaJ 
Idvi-ioiiol tin-work. Looked al hroadlv,vve .see throughoiit 
the -anie (•lKiracleri.-,tiev in these vaiied dt'Velopmeiits of lliilinn 
inlelleel - -the vigoioMs iis-ierlion of individual liherlyof Ihoiighi, 
ihe flee plav ol the imagination, lireaill.li id coiieeption, grasp id’ 

I mean.-, ami ]io\ver itf expression, the I'esiill of the iuteiise striv- 
! iiig after leehiiieal masleiy ; Ihe eager ilelighl in the heauty of 
form, mill (he full luiovanl enjoyinenl ol lile. ll was .‘-cen in it.s 
imrer, more spii iln:d, ami iioliler phase in thi' idealistic elforls of 
Ai.rli.-.ts like Leonardo da N'inci, Ihdfaelle, ami TMichael Angelo ; 

in the more miindane jiad sensuous Innii in the architectnre jind 
i ]taintiiig of X'eiiicc, where the grandeur of artistic coloniing vva.s 
; iir.sl coiiijilcl.elv develojtcd aiid where the magniliceiice ofreliiied 
I wimIiIi :iiid s|)|endour wa: di-jiljiyed w il h ji diguilyaiid hril- 
; liaiicy that has iiev'er elsevv hen* heen eipialled, hut xvhere the 
magiiilicance ran iiilo o.slenlalioii,-. s])leniloiir and the eiijoyiiumt 
ilegeiieratetl into Volnpi iloiisnes.s. d'he hel ler spirit of the 
llaliaii loaiais.saiice died away with Ihe century in which it xvas 
at its higlie.-.! ilevclojmieiit and ils gicalc.d vigour. The succes¬ 
sor.-of the great nia.-^ter-, vvcie timid, imiUitive, self-imliilgent, 
'J’hey had to eoiitend, too, jigaiiist an energetic revival of tlie 
eci'lesiaslical or neo-('alholic. spirit., and the more ])ovveri'iil and 
Letter organisi-d .-y.st.em pn-vailed. Art and lil(*rat.ure lu'came 
maiiilv imilalive, cideelie, ara'leinic, frigid, formalistie, conven¬ 
tional, and mceiianic.d. Pul. even in Italy tlie siiirit of the 
li.<'njiis.s:mce iievn-r wdiolly died out ; more, or less every siihse- 
((uent iiitelleiAual movement has been influenced hy il, till, in 
our own day, the ])assion for ]iolitical freedom and national unity 
K(H^m.s to em'ourage hopes of a new and even nohicr lienaLssance 
for Italy. 

We liave said that the parallel revolution in (lermany WTisthe 
Jie.forinatioii : its aiTi.stic ]iliase may he seen in the works of 
Martin Selion, Albert Dnrer, and Hans Holheiii. In England 
till? movement was coloured hy strong ri'ligiiins and jiolitical 
feeling. Put it had its iiiL-lleetnal side, and the grande.st embo¬ 
diment of the Ivenai.s-iaiice sjiirit may be found in the jioetry of 
SluiksjHTC and in the ]diilo.'^ojthy of Pacuii. 'The Itenaisaiiiice 
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jiluase of Eri^linli nrt. is seen in its arcJiitcrfnro | Elizap.kthan 
Architoti nio, E. ('. a oI. iii. col. Kranosi Invl Jier Reiiiiis- 

sancc. in ail. and litcniLiiri* ; Imt Fianw! wis under an opjm'ssivo 
deHj)otism ; tin; suvercipi and Ids Lrilliaut l)utc<)rruj>t couii 
tlm toiM- l(j Koeiely, .'ind that tone was faithfully rellecled in its 
hrii'ht, airy, ainf f'racefiil hut fiiv(d<nw and artifhdal j>o<^try, 
]»oni])oiis and lieartlcss architecture, and volujituous hut pedantic 
j»aintinj( and f!culj»tur(*, the iinj»uri‘. issue (d‘ theacadeinic Jtalians 
of Fontain(d)l(.‘au. 

RENNET, an infusion in liotAvaler of the inner coat of the 
call’s sloniach. 

REl’OUSSli, in goldsmiths’ work, d(;si^'niii;^' in relief nro- 
dnced Ijy heatin^^ up the metal froiii the hack. This kiiMi «d' 
metal work may he tiaecd to tlu- earliest. ]>criods of civilised 
liistftry. Amon;' tlm objects found hy M. Mariette in the toiuh 
of Qm-eu Aalidiotej), IHOO h.c,, at Tiiehes, were an amulet and 
other ornaments in uiajuestionahle repoiesse, and (tther »ihjec.ts()f 
like work are in mo.st Ej^'vjitian Cidlections. From the E;<yj»tians 
jmdjahly the art was horrowed hy Hui Israelites. In the minute 
justruc-tion.s eivcn hy ^fo.ses foi- Llie constiiic.tion of the Ark ami 
the fund tun* and litlin,^s of tin* sanctuaiy, Ik'/ahad is sai<l to 
have "iuade two e.heruhims of ifold, heateii out of (tue piece; 
inadi! lie thian, on tlic two eials of the ineicy-seat" (E.\od. i 
x.vxviii. 7); In- also “made; tin* <-andlestick of ])ure jj;old, of 
hcaf<-ti work,” witli knops and /lowers on the stem and hranclies I 
(i/ti.i/. 17—22) : and cisi-when-it is said “this work of th(‘caudle- j 
sti<‘k was of 1)(;aten {'old, unto the. shall thereof, unto the flowers 
tliereof, was heateii Avork, accordin'' unto tin- pattern whieh the 
ij(»rd had showed Moses” (Nuiu. A’iii. -1). lhon7(* eujis with 
rej«»n,s.«<' li^iires'd' Jiien and aidnials wen- fouinl hy Layard al 
Nimroud and (l(-])()sited in the. IJrilish Mus(-um, prohaldy the 
kind of “vessels of line eo]i]ier, ]irecions as {'old,” whi'di were 
ainono the Ireasiin-s llie {^reat kin,;.- {^ave t" tin- Isruelifes Avln-ii 
they were pci-milh-d to return to J'-rnsah-m (F/.ra, viii. 2(i). 

1 la,ninM-J’e<1 Avork was al.s(» Innnvn to the t'ho-ni'iajis and liitru.s- 
eans. ('astinr,' in moulds Avas jin early invention, and i»rohahly 
Avas most in favour fur the lai-^'cr and Jiiore elahorale articles (d' 
artistic, im-tal Avork, hut hanniiered-Avork Avas kiiown ainl ])rae- 
tised in tin; best periods of (li-et-k art 'riie ornamental parts (d‘ 
arms jind .'irimair, shields and In-lmels, va.se.s, {^(d'h-t.s, ^datler.-^, 
(!te.., of silver AA'c.re rieldy Avrou{'ht in this manm-r Avith mytlndo- 
^ieal (lesi{,,oin in n-lief. Tin- art. Avas lar;^'(-l_\ juwti.st-d anioii^' the 
aneicTit Ivoinans, and continued to he employed throughout tlie 
middh* a{j,'es for cups, salvers, (-('nsor.s, and otlnu' eeelesiastie.al 
imiih-meiils, ainl oc'-asionally for aniioiir, hut its ai-listie value 
Avas almost I'ori^'olleii av1u-ii ii, Avas j-'-vive'l, at lint ai>]»areiiily f'U' 
ii'inketrv, hut so(»ii for llie (-lioie.est aiti^iie rilie\i, hy llenA'*- 
nuto Cellini, wlio seems, in his ‘ Orelieeria,' to (-laim for himself 
the merit of introdin-in.L' tin- art into Ihuiie, d’In- famous shield 
at Windsor Castle, i-.S'-'-uled for l’’i'aii(-is 1., and hyhim ]>re.sented 
to Henry VTll., is an admiralde examjil'- of repousse mnl of 
(li-lliui’s skill alike, as desioiiei- ami Avorkinan. In the snhse- 
<pn.ut decline of the o'ddstiiilirs art reiKiusse {gradually came to 
he eonsiden-d merely as a mi-'-lwmical applianei-, hut as sin-li it 
never ceased to hi- prai-tised, and in France, tlei-many', and Eii” 
land very cleoant e.\amples of “ emho.'Si-d " or•‘strin-k u]t’ work, 
as it. Avas technically teimed in this (-omitrv, continued to he 
ju’odiieed. The re('i\al ol repoiissi- in lair o\mj day, and its ( le- 
vation almost to tin- rank of a line ai-l, is dne to a Fr(;nehnian 
setll(-d in lliis country, Anloine N'eclite ( Vncin’K, An-i'oink, 
E. (!. S., l5i(){;Ta])h. l)iv. i-ol. I l()T)(, AvJiose Milton X'a.-ic, (•.veeufi-d 
for tin- Fn-m-h tiovernment; shields and vase.s, e.xecuted for her 
-Maiesty ; Titan and Ellesim-i-e Aases ; and {^reat A'ase caiidela- 
hrum e.M'cnted fur the Mai'piis of Ru-adalhain-, .all in oxidised 
silver, are the most hrilliant (‘.\am])les of artistic veponss/- that 
hav<' been prodin-.i-d since ('(-lliiii ceased lo Avork, d’lie impetus 
{'iven to tin-art hy Vi-elite has not been loM, and work Avmthy 
to rank Avith Ids has i-outiuiied to he luodiici-il in En{>hiini, 
Frauee, and th-rniaiiy, 

Jh-pousse i-elit-1 is juodiieed in coinparatiAvly thin plates (*f 
metal |)y heatino im from the hack nilh juinehc.s of Vitvioii- 
shapes and si/es, till the desi{.,'u is eom]iIetcd ; the surface heino 
finished A\ilh small chasin'' loids, hunii.Jiin-i:, scraping, t-lchiii^*, 
and jiotishin*^ in a varict.y of aamas, aec(u-(Un{,' to the artist's 
taste and h-eling for form and surraen. Rej)uus.se should not la* 
confounded, as it sojnetinu'.s i.s, with tlui jiiecdianical work, for 
AAddch Rirminj'ham i.s celebrated, of slampini^'-ii]) palterms in 
metal hynu’ans of staiu]is and inoirMs, as in ]»iv]Kn’in'' liritannia 
metal xvare and a i,Teat vuri(‘ly of other low-priced {.foods. 

RESIN. The ordinary ivsin of the shoji.s, often called iWa, 
is obtained from turpentine hy a juocess of distillution [Ti:ri'j-jn- 


TINB, MANMiFACTriii-: OF, E. C. A’ol. viii. col. 4r>H]; the distinction 
hetAvecn U(c/.- and '//rllow resin dependin',' on the kind of turpen¬ 
tine employed. Oiir Kujipiy is ohtaimal mostly from Amenca ; 
llie imjKirlatioii in recent years ha.s been 
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A {'real reduction in price look plai-e about about 18(i7-8. 

Early iJi lh(i ]ir(-,s(-nt century plantations cd' jAine-tn.-es AA'ere 
(-oinmeiiced hy the I'hvnch (.li»vernment in the department of 
the Laii'h's, seiitlnAard of R'udeau.v, aloiij' the sea-coast ; they" 
liave been Avell kept uj), and are, uoav valuable. ’I'he lull- 
pi-'jAvii tr(!es are ta]>])e'l periodically"; tlio crude turjH-ntine thus 
obtain'?'! i.s (■.niivert.e'l int') resin ami the essential oil of tur- 
l)entine. 

RESlSTANt'E COIL. [U.vir.s of Eij-:otrii;itv, E. C. S.] 

RESONATOR, an iiislnmu-.nt iiivenleil hy Helmholtz, and 
des'-rihed in In's inti-ri-stin-' W'uk ‘ Die Lehre von don d’onemp- 
rm'lnii{'(-ii als jdiy.d'do^'isclie (jrnndla'.'e fiir die Theorie der 
Musik,’:3rd ed. l-syo. It consists of a {<lass or metal hall or 
Avilh two opc.-nhio.s, one ')f AvhicJi is (-ylindrical, Avilli a Avell- 
delhie'l aj'ertnre, ami the otlii-r e.onical, the. ])ojnt of Avhich is 
placed ill the (-ar; ami in oi'ler tha,t it may lit a(.‘,'.',nraiely, so as 
to exclude s')m»rouH Avavi-s, it is coated Avith melted Avax, uiid 
Avheu this is cool eiuuij^h to he handled ii is put into the. ear so 
as to mould itsi-lf to the shape of the ])ails of the outer ear, 
about th'- 'ninitiin dudiloriiix. 'ria; ear is tliu.s hr'uioht into c.on- 
m-efion Avith a. larjic mass of resonant air, ami llniR hc'iomes 
sensitive to a variety' of hmes, Avhieh could not otherwise he 
li<*ar'l. In this Avay feeble souii'ls are si> i-cinforec'l as to lu-come 
loii'l and 'listinct. 'rin- rumlametital tone of the resonator cun 
h(‘ <lid,in'.;uishe'l in ih«' hlowin{^' ol' Ihe Aviml, iu tin- niotioim of 
nmnin>.;’ Avater, ami Ihe rotation of Avlieel.s. l»y its nn-ans a 
eroAvd of lom-s may he deh-i-teil in doors ol- out, A\lii'-h e.ould 
m.>t '>(lierwi,se la- separale'l or (lisliii{;uisli(-d ; ami a mass of 
.soumi can he analyzed in minute 'K-lail. 

Fuder lAmi.Aicri-ui | F. C. S. col. 1752] s'jine di’tails are, {fiveii 
i-e.s]n-ctiii'' th'* llame ri-sonator ami mam'im-lric llame, .miero- 
meter. Dr. May';r (‘ I’hil. IMaj,'.’ Nov. hs72j r«-f(‘rriii{j; t-) the, 
membranes of !voni”’.s mamum-tric, cajtsules, ivimirks that “they 
furnisli us Avilh surfa'.TS Avhi(-h Aihrate in ja-rf'-'l accor'lam'.e 
Avith the air that louehes tli'-ni, and we can lead the, impulses ol 
these memhi-aiH-s thron{;h {'iiiii tulx-s to pus je.ls jilaeed at any 
'h-sin-d p'tiiit where the vil)i-atioiis of theii- Ihimes (.-.an he- eom- 
])ar'-(l. I’lm.s llu-y" ar<- far superior to luninp fork.s xvliich 
T'-'piire 111 '* i-el:iti'>ns of deli'-al'* a.'ljustmeu1s to be maiuiained 
durinp each chan{'(- of p(*silion, ami t.lK-refor'.; can only with dif- 
lieiilty he made to serve in tin- measure of a Avave leUpth, and 
cannot lui cmphyve'l at all to Irace out. a, wave surfac,e, on account 
of the impo.ssihilily of a (lonlinmais i-,i)m])arLson ')f tlieir vibra¬ 
tions, Avliich latter comlili')n the manoiiietric Jlaim.-s admirably 
fiillil.” See also a ]tapei- hy KoMi{j^ on Manometrie, Flames, 

‘ I’lnl. ]\lap.’ .Ian. lM7:j, Also an Abstract of a l’a|i(-r on tin; 
I’lu-oi-A' of Resoiiaia-e, hy the. Hon. ,1. W. Strutt, ‘ Froe. Uo\'. 
Soi-,.’ xix. 100. 

RES()U(;iN [Om-iN, E. C. S. eol. 1027]. 

RFSFOXD, in m'-diiOva.I ar'-liitecturc, a half-eohimn or ]ii'-r 
allaehed to a Avail lo snjtport an arch : a '-.ommou h-ature in 
dooi-ANays, eliancel arches, aiai tla* terminal hays in lln-raiig'-s of 
columns Avhieh divide the nave ami aisles in i-lnirclies. See tin- 
enpravinp of Hu* doorway of Kin{'’s (.'olk-pe Dhapcl, Camhri(l{,'i*, 
in CoTiiu; Alien itkcti uk, E. vol. iv. i-.ol. 440. 

IH'yrAlNlND WATiL(lorAvaler). (Dam, E. G. S.] 

RIOTF, in anatomy, a imtAV'ji-k of vi‘ss(-ls, r. f/. iL 
tin*, line n''lAv»trk al tin* end of tin- ])ulnn)naiy a.rU;rii-s ; If.wim- 
a siinilui- in-tAVork at tin- hast- ')f the hiain in 'piadrupcils ; 
/•'. iMwonnin, a memhranous layer bet ween the cuticle, and true 
skin. 

RETENE, (JjJlj,, hydrocarbon obtained in tin- 

dry distillation of jiiiie ami iir Avood. It ci-y.stallizes iu soft 
shilling laminm Avhich melt at JM)', and are freely soluhle in 
ether, less ho in alcohol. It forms a crystalline com])ouml xvith 
picric acid, and a conju{'aU; sulphonic acid when treated xvith 
concentrated sulphuric, aci<l. Ry the action of sulphuric uci'l and 
})Otas.sicdic-hroniate, it is converted into dvKrjjrciiataiic, G,nHi,tL 
a Huhstauce crystallizin',' fi-um ulcoliol in lon{,' Hat- 
braiige-colonred needles Avhich melt at 11)5“ 

RETICULATED WORK (Dpus rtilcnhdniu), in ma.sonrv, 
the arranpoment of stjuaiet.! stones or bricks diagonally, oi‘ 
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lozenge-wise, bo as to give an appearance of network to the wall- 
Buriace IMasoniiy, E. 0,, vol. v. col. oil]. ^ 

RETINA, the delicate, net-like expansion of the optic ii(?rve 
in the eye. [Eye, E. C. Nat. Hist. Div. vol. ii. col. GOG.] 
RETORT [Gap, Manufacthue of, E. C. vol. iv. col 305 ; 
and E. C. S. col. 1108 ; Fireclay Ma^^ufacturf.s, E. C. S. joI. 
SJDfi]. 

RKVALENTA. [Ervalenta, E. C. R. col. Ooh] 
REVERJiERATORY FURNACE [Fornach, E. C. vol. iv. 
col. 240.1 

REVEREND, from the Latiji rtirn'emhifi, worthy of Imiionr 
or re.spe(!t mingled Avitli awe and atleclion, is a word which in 
its primary sense has a use as wide and g(*neral as tin* <pinlities 
or persons to whom it may l)e referred ; and it has been given 
to laymen, whether collectively, as to the Roman Senate, or 
individually, a.s to tin* Judges of England. It is now, however, 
chiefly hestowed as a title of lioiiour upon clmical bodies or 
]iersons, and is varied in its degree of comparison, or is other¬ 
wise modified, in proportion to the r.ink of the corporation or 
the individuals to wh(*m it is applieil. Thus the .simple, form of 
Reverend is giv(‘n to ecele.'^iaslics who exercise the ordinary 
functions of the diaconate or tin' ]n‘iesth()od ; whilst liishops 
are entitled Right Reverend, and Archbishop.-^ Most Hcverend. 
^’he Bishop of Meath, as the preniiiu’ bisho]) of Ireland, is also 
styled Most Reverend; Avhilsl Dc'ansare called Very Reverend. 
In the, Uomidi Church, whie.h admits of the onlination of females 
to certain sacred or ecclesiastical ollic<*s, ahhi-sses and ])ri((res,ses 
are entitled Reveri'iid Mothers. The clergy of the (dinr<-,h of 
Scotland art* individually styled Reverend ; a Synod i.s Very 
Reverend ; and the General Assembly of the Established 
(Turcli, who,«e usual style is \hmerahle, is ,‘iddr(‘s.sed by the 
Lord Jfigli (’ommissioner a.s Right Reverend ;in<l jtight 
Honourable, ddie Moderator (d' the General As.s(‘ml>ly, during 
his term of ollice, has the ilesignatiou of \’ery Revereml : and 
the, .same sfyh'. is given to the ITincijjals, Avheii (he.se ai’e 
clergymen, of th<' s(‘veral Scottish L'liiversilie.s. From the 
time of till! I’efoniiation there has generally been a limited 
irote.st hy the most /.eahais 1‘rote.stants or the inori‘ extreme 
hiritans against the Imiiian apjii'opriation of a word wliich in 
its iini(|ne occurreni'e in the Bible i.-i u.'^ed wilb reference to the 
Uiviue He.iiig ;—“ Holy and llevereiul is llis name’' (I’salm iii. 
!)) ; hut it is now the commonly I'eci-ived designation of the 
ministry of all denominations, a few individual.s, or a .small 
Mi-etioii of dissenters, ehii'lly ainoiig.st the I'artie.ular Ba]iti.--l,s, 
alone repudiating it. 

an almo.st literal reproduction of tlie Latin rm- 
rrndUf ha.s been hajipily defined liy Coleridge as the “ .synthe.sis 
of lovi! and fear," and is a]t]tlied to a continued or habitual 
manifestation of this composite, feeling, as well as to any act in 
nliich it is incidentally or occa.siuiially exhibited. Reverence is 
likewi.se used as the indirect, title of those persons who are styled 
Reverend— U'* vour Hevereiice, his Itevereiiee. 

RllAMNEt'HN, C„Hj„(), Vellow berries (7,Vmm- 

iiiiit iinciorid) contain, besides lihuiiniiii [ K. C. vol. vii, col. (JHj, a 
colouring matter solnhle in water, which Lefoil calls rliamnegin ; 
the, berries of 7i’. atthtirtlcim only contain the latter. It erv.stallize-s 
in ])ale yellow prismatic ne.edles which are readily soluble, in 
Milter iind in hot alcohol. M’lien boiled 'witli dilute, acids, rhaiii- 
negin splits u[>, xvith fonuiition of rhunirirfin, C,,^H ,„05 
an in.soluble yellow crystaHine e.ulouriiig matter. 
RHAMNFTIN [Rhamneuin, E. C. S.J. 

RHEA FIBRE (China Grass, E. C. S. col. .52.5]. 
RHEOSTAT. Under Galvanometer |E. G. vol, iv. cob 
273] is given the, etymology of the names of various instriuiients 
of tliis kind, the object of which is to measure the amounts of 
resistance introduced into the galvanic circle. "Wheat,stone’s 

instrument consists of a cylinder of well baked wood, U inch 
in diiime.ter and G inches in length, iuniing on a horizontal 
axis. On this cylinder is cut a s])iral groove, the thread of 
which contains forty turns to tlie. inch, running frojii one. end 
of the cylinder to tlic other, in W'hich is coiled a hra.s.s wire 
i,k, inch in diameter. Parallel to this cylinder, and eipial to it 
in diameter, is a brass cyRuder. One end of the wire on the 
wooden cylinder is attached to a ljra.s.s ring, while the other 
end is fastened to the brass cylinder. AiTaiigeineiits arc: .also 
unide for connecting the wire wdtli one pole of the battery, 
and by turning a handle with a key whidi fits to either 
Under, the wire can he wound from tlie, wood to the hms.s 
cylinder or I'ice I'trsd. Dry wood being a bad conductor, the 
coiLs of wire on the wooden cylinder are insulated from each 
'dher, so that the current traverses the whole length of the 


wire on this cylinder; but the coils not being in.sul ited on 
the metal cylinder, the current at once. pasBos fmin tin; point 
of contac.t to u spring wliich i‘ommunicate.s xvith the other 
M’irc of the. battery. Between the two c.vlindor.s is a scale, 
which marks the number of coils unwound, xvhile the fractions 
id a timi are read oil* im a graduated circle, on the axis of 
the wiiodeii cylinder. Wheatstone’s standanl of rcsi.stance was 
that produced by a cop]icr wire, 1 foot of wliich xveighs 100 
grains. For producing greater re.dstances tlmn can he niain- 
.tained by the rln.'ostat, resistance coils are, introduced, for an 
account of udiicli xve refer the reader to Units of Ei, eutricity, 
E. G. S. 

HITINOPLASTIG (from /^iV,the n(»sc,and wActirffo), to form), in 
surgery, the ojieralion which consists in Ibnning a nose from 
the .skin of tlu; forehead, or face, or othiM- ]>art ol the body. It 
is the .same a.s the Taliacotian ojicnition. Tlie lerni is now 
used to designate other analogous procedure.^ of the so-called 
con se rviiti ve. surgerv. 

RIlODIEONlt? AGII) (E. C. vol. vii. col. 74], In this article 
wc jn-opo.sc to notice a gronj) of acids closely allied to rhodizonic 
acid, all of Avliieh are obtained directly or indirectly from the 
potassic. c:irh<»xidc produced in the jireparation of potassium, or, 
in a pure state, hy passing carbonic, oxide over heated ])ot!is- 
.siuni. 

CiAunoxYLic Arm, (',„H,(>,„ unknoAvn in the 

free state, but its potassic sails are formed liy the oxidation of the 
dihyilrucarhuxylatc, or u hen potassic caiboxide is ex])oH{*d to the 
air nnlil it lia.s become quite red. 

(hiocoNir Arm, The, ])olasHie. salt of 

this ac.iil is produced hy the action of water on jiotassic, caiboxide. 
The free acid crystallizes in orange-yellow transparent prisms or 
l.amime, which are readily soJuhle in water and in alcohol. The 
croconates, of xvliich a, great iiumher have been priqiared and 
exainined, are yellow, uinl many of them are cry.stalline. 

llYDUorAHnoxYLir Arms. Three of tlie.se have, been exa¬ 
mined. Tnlnj<fror<n'lii).riff{,' add (oiJlioG,,, (4/RV4y//„G,„), is 
obtained by the action of hydrochloric acid on ])otas.sic carhoxiilo 
xvhicli lia.s not been ex]>o.sed to the air. It forms white silky 
noedle.s, wliich, wlien expo.sed to moist air, (piickly turn red, and 
are ultimately converted into illhijdnH'arhoxijru' add, GjoIInDjo 
(T his cry.stallizes in black lustrous monocliiiie 
prisms wliich are ]iermaiuint in the air, and dissolve easily in 
water or alcoliol, slowd)* in ether. Moalif/dranirfio.i'ii/ir acitf, 
G,.,H,p,„ (4//G,(4„//.//jo), cry.stallizes from aleoliol in long brown 
needles whieh, by contact w ith waiter, are immediately resolved 
into dili^droearboxylie acid and rliodizoiiic acid. 

2e,„if„<>,„ + «oiL - + HC.iMV 

.M(»nli\dr<>- Water Dilijdrc- ItliMdizonic. acid. 

carl)().\) lie acid. carliiix;^ lie acid. 

HvDHorRoroNir Ariii, (b-U-tGa pT’xlneed by 

the action of liydriodic acid on potassic croc.onate, is soluble, in 
w'ater, alcohol, and ether. Its ])otassic. .salt crystallizes in crimson 
ne.edle.s. 

IjEI'i'omc Acm or Ox YCuoroNir A (’m,( k I 
An arid formed by the o.xidation ofe.roeonic acid, as when chlo¬ 
rine i.s ])a.ssi‘d through a soliili<»n ol‘ a croeoiiale. The free acid 
is an nncrvstullizahie syriij), and foniis pale yellow coloured Baltfl 
with the iiietal.s. TJie.se are unstable, being easily r<‘converted 
into the. eroc.ouates. 

OxYCARiioxYi.K! Aciu, GioIIonO.^^ ‘'TY>-taUizes in 

cohmrle.ss rhombic, ]»risnis, and i.s prepared, by the action of 
chlorine or nitric, acid on trihydrocaiboxyUc acid, in a manner 
similar to leuconic acid. It is only sparingly soluble in cidd, 
water, and insoluble in alcohol and ether. 

Rhodizonic Acm. Tin's mime, is applied to two di.stinct acids 
a rhodkonir arid lieing formed from car¬ 

boxylic acid by the, assimilation of water, thus : 

CJ1.0.0 + ^'OH. = iiC.II.O. 

Carboxylic acid. Wafer. Illiodizoine acid. 

4- 4//ri = 2(:W0,L\JI0,)) 

It consiata of culourles.s rhondde ]trism.s, easily soluhlc in water 
or alcokol, and yielding red crystalline salts with the, metals. 

rlmiuonic acid is not known in the free state, hut its potassic 
salt 0,o^8^« (bA74G'j„,0,o) remaina niidissolved when pure 
potassic carboxide i.s treated with absolute alcohol. It absorbs 
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oxy'jen wit]> avidity, and i.s thcre1)y converted into JPoUmir cro- 
conate, (’oK/)a ( 2 K(/,( 1 qO^). 

(Will. Ann. (jhcfn. Plutnn. cxviii. 117, Lerch. f/a. cxxiv. 20.) 

RJ10KAJ)INK, taiHjiNOfl (O^jy/jj/YOia), alkaloid exwtinK 
in all jwu tM of the red poppy {lUi^uivn and in the aeed 

tajisiilcH of the white ]>oi)py {P. Rmnnifermn). It forms small 
white jn'i^ins n liich melt at and an; tiLiimst insoluble in 
water, uleolad, or ether. By treatment with dilute acids, it is 
converted into the isomeric base rlin («iminr. This crystallizes in 
minute white prisms which melt at 223" (llegse, Ani}. (■hnn. 
Phnrin. cxl, I4r), cxlix. 

KllOKAdENlNE IBiiofiAniMo, E. ('. S.]. 

imoNXTlL'S. (lULiifct, K. (.). S.l 

RIBBON TRADE fllinnoN Manufacture, E. O. vol. iv. col. 
7(51. Tlie silk and satinribbons imj)orted into tin* I’niti'd KiiiLrclom 
come mostly from I'^rance ; those made; of other libres mo.stIy 
from r»el”iuin. Tin; (juanlity in yards is not ^dveii in the Board 
<d' T]-a(l<; tables, hut the values in the last tw(» years Aveiv as 
follows :— 


Silk or satin, from Erance . 

„ ,, other counti'Ies 

Olhei' kinds, from Belgium . 
„ „ oilier conutries 


1871. 1872. 

i7st,8f;8 . .£1,210,] .37 
(584,511) . 2(57,77(5 

3:18,7(58 . 244,048 

!>2,o:)8 . J 2(5,205) 


.£],no(), 2 oo . £i,8r>;j,i7o 


This trade lluctnates {^really iu tin* years (such as 1871) when 
the .‘•ilk ero]) is .scanty in I'cance. 'J’he exportation ol rihlM/n.s 
from the I’liiled Kingdom, cliielly t.o tin* Unileil States and the 
British colonies, seldoni amounts to one-tenth of tin* import.**. 

RK'ETItADE. Rice is im]»orted into the I'nited Kingdom 
in tAV’o forms, “ in tin; hu.d; ” and ‘‘not in tin; hu.sk the laller 
greatly ])redominatiiig over tin*, former. An incoineiiient diU’e- 
rence i,s made in llie statement ol the (juaulities ; in the. one ease 
hy iin'.'isure, in tin* other hy weight. Bice “ not in the liiisk ” liu.s 
been imported in recent years a.s follows :— 


18(5(5 

. 2.2(56,5)51 cwts. 

£1,5.38 

,8.32 

18(58 

4,710,018 „ 

. 2,85)4 

,5)1(5 

1870 

. 4,007,4(58 „ 

. 2,1.5(5 

.783 

1872 

, (5,5):58,5)(;:t 

. :{,47;.{, 

,788 


'J’lie ini])orls suddenly increased in 18(iS, and attained an unpre¬ 
cedented magnitude in 1872. 'I'lie rice iiuj»orted ‘Mu tin* husk” 
has an avivage value of only about NO,000/. a year. 

RU’ININE, nil alkaloid said to he contained in (he seeds of 
the castor-oil ]»lant. It crystallizes in colonrles-s pri.sm.s which 
are iiisiiltihle in water and etlier, but .soluble iu nlcoln»l. (Tusoii, 
./ei/r. ('hem. xvii, I!).").) 

RKJlNOliEK' ACID, synonymous xvitli BiujNor.ic Acid 
[E. {\ vol. vii. col 81). 

R.l(.)lN(4STEARDld(’ A(dD and RKllNOSTEAROXVldC 
A('Tl). liidiKMtinralic un'd^ tli.jll,,./)., >n)-> ^5 colourless 

acid, cry.slallizing iu ne<*dl<‘,s, and is obtained by lie.iting nioiio- 
bromoricinoleic, acid with bromine. It is l)v(*ly soluble iu 
alcohol or t*lln*r, and when healed with argentic oxide yields 
ridn<)sUar(i.njlie acid. ('isDa-/^ dendritic groups of 

colourle.sH necdle.s. Tins meJl.s at 78^ (Ulrich, lluU. dm-, ('him. 
[2J ix. 225.) 

BIEMANN’S METHOD OF 11 VPERElXirTiC FUNO- 
TRtNS. 'J’lie soluti*)!! of tin* hyperelliptic dillbrential eijua- 
tio7i.s will he. found in the article AVm kii,sti{a.s,s’.s J\IetiioJ), 
E. 0. S. B\it the .same, thing Inw been etfected by Ulemami, 
xvbo lias made use of a reinaikabh* geometrical method. He 
makes use. of the complex tiuaiitity .c-hii/to exprc.ss the posi¬ 
tion of a jioini, considers (|U<inlity as sjueud out over .surlace.s, 
mnl in evaluating integrals lay.s great stress on the jiath along 
tin; surfiie.e by wliich tin* iuli-gral has travt-llial. For more 
information see the arti<“,le Tkanhiuondenth, ALGEBiiAiCAn, 
E. 0. )S. 

RIFLE (Arm.s, Breech-j.oat)in(i, E. C. S., eol. 1011 

RUICilNO i.s a collective name for the, ropc.s and lino.s con¬ 
nected xvith tlie ninsls, yards, sail.s, &c., of a ship. The slandinrj 
rigging helps to inaijituin the masl.s and bow.spnt in proper ])osi- 
tioms ; the running rigging, with the aid of pulley-blocks, enables 
the, sailors to raise, uinl lower yards and upper masts, trim and 
furl the sails, and hoist signals. The standing rigging comprises 
sliroiids, stays, backstays, ratlines, bobstays, martingale stays, 
martingale back.stnys, tS:c. ; while the running rigging incliiiles 
lifts, sheets, braces, vangs, halyards, iV;c. The “rig” of a ship 
is a short designation for the manner in which the masts, sails, 


and rigging are mutually placed ; it varies greatly in different 
kinds of ves-sels. 

R’fdVKDA [AMiDA, E. C., vol. viii. col. 675]. 

RILIEVO fALTO-RitJEvo, E. C., vol. i. col. 250]. 
RINDERPEST ; CATTLE-PLAHUE. This is the most 
contagious and fatal disease specified in thi; Contagious Diseases 
among f’attle Act [£.('. )S. col. 016]. The ox tribe alone is siib- 
j<;ct to it, and its origin i.s traced to the stcpjies of Southern 
Ru.saia. But how it is generated there, and what i.s its true patho¬ 
logical nature, are questions not yet detei’inined. It is generally 
termed a sp(*cific malignant di.sease, deiaaident upon tlie presence 
of cont.ngioiis morbid matter in the system. The morbific poison, 
wliatever it m.ay be, is taken, either by direct a-ssociatiun xvitli 
infected animals or indirectly by other means, into tin; circula- 
lation of the liealthy ox, where it incubate.**, and in the course of 
from seven to twenty days, changes tlie lluids, hut chiefly the 
irnu-oiis system, into its own morhid state. It is invuriahly 
traced from Ru.s.sia in the ordinary trade in e.attli*, bones, 
skin.**, I've. ; in the clothes of c,atth'-d(*n]ers, tlie coats of their 
<logs, and by other animals not naturally subject to it. Hitherto 
it lias baffled medical treatment, but som<; 10 per cent, of reco¬ 
veries arc rejiorted. 

Recovired animals are .said not to be subject to tlie disease a 
second time, lii coiiseijuene.e of the large jiereeiitage of dcatlis, 
the “stamping out ])roces,s," by the immediate slaughter and 
burial of all infected animals and matter, i.s now*^ iiniver.sally 
resorted to. The nianfigenient of rattle in tlie .steppe,s of Rns.v.i'a 
certainly reipiires, for the welfare of Europe, a lliorongh refor¬ 
mation ; for misiiianageiiieiit of the ox in some form or other 
evidently be - at the root of tin - most contagious disease. 

Rb'8US S.'\ ItDoNlUl'S, a convulsii e grin worn ))y jmtieiit.s 
siifferiiig from locked jaw, Jiydvopliobia, mid oIImt sjiasnunlic 
tlisordeis, 

RJ'I'E, a cerenioiiy accoiiqianicd hy pr.iyers or otlier religious 
forni.s, of Xerv exten.sive application in civil, .social, and political 
life. Amongst the Plgyptiaiis the lites known to liave jirevailiMl 
are those of circumcision of children, lustrations or juiritications, 
the jievIbniKiina* of pulilic festisals or jianegu'ii's, mid numerous 
eereiiioiiies connected willi the buiial of the dead ;uid the coro¬ 
nation of nionarehs. fl'he riles of ihe .le^v.^ are xvell known, and 
compriseil a minute len'iiioiiial, delaileil in the Pentateuch. Jji 
Creeee. tlie ]»riucipal lites wen* lho*e of sai’ritici's and divina¬ 
tion, the rili's ii.sed at the birtJi of eliildreii, .sncli as anointing, 
mid nniniiig with them romid the tire, the naming on the tenlli 
day aft(‘r birth, and tlio.se of marriagi'S and funerals, wliieli 
Were, celebrated w ith many cereriioiites. Souk* of tin* ))rincipal 
rites were llio.se of tin* Eleiisinimi and other my.-*!eiie.s, and tliu^i* 
ii.sed in the (iinsultation of oiacli's and divination, Aiiioiig*t 
the Romans the rites x\ere iieaily the .same as tliosi* of i.ln- 
Creeks; hitt some wen* more diverse, tis that of marriage prac¬ 
tised ill ditlerent maniiei's, and containing HHiie of the I'li.stoin.s 
oliM-rveil at the pr<‘se,nt day. d’he fnneri'al liles weiv also 
I varied and iteculiar, es])eeju]iy those jiradised at the increma 
(ion of the eiii|ieror.s. Ilesirles tlu' eliil riti'S tlie Unmans Jiail 
several ])olitical and civil, as l.linsc ii.-ed for the declaration of 
war and jieaee, by o])eniiig and closing llio Tem])lu of daiuis, or 
of sell-devot.ioii lor tin* country ; and others for the manu¬ 
mission of slaves. 

After the fall of Paganism many riles wore tnuisferred to the 
xveslerii and eastern churches, and the diflbrent ceremonies 
oceasioiied much confusion and alieiuition of the religion,s 
.sects, wdiicli Were distiuguis]i<*d hy the different manner in 
xvhich their riles xvere jierl'ornieil. Hence the xvord rite bec.inic 
n]»])lied to signify the ivligioias body by which it was practised. 
In the S«*mitic nations the ri.se of .\Ioiiamniedani.sni introduced 
iiexv rites, and in India the rile,s of the Buddhists and Braliriiins, 
which have alternately prevailed, are of a minute and jieculiar 
character. Among the most remarkahle were the HC'll-iniinola- 
tion, or burning of widows, only snpjiressed in recent tiine.s; 
that of adoption, and the p(*ri()rmanc‘e of ancestral wor.sliiji, oi’ 
honours to tin; detub In (Jhina, besides the usual religious and 
civil rites performed in a minute and scrupulous maiinor, as 
defined in ihe Im tee, or ‘ Botik of Rites,' are some of a reniarkald*^ 
character—tlie imjierial ploughing at the vernal equinox' and the 
ancestral wor.sliip. Amongst the more remarkable rites of the 
Mexicans may be cited those of human saciifices,performed with 
unusual barbarity. 

RIVERS. {E. (J. xob vii. col. IBJ.] In addition to tlu’ 
original article, several other headings may he referred to in 
connection with rivers, as, for instance. Fords, Fokp.st.s, Hy- 
DRODYSAMICB, LaOOONB, LaKEB, RiVER ENGINEERING, and 
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TiPES ; and a few mrtioulars are also given under Dencda- 
Tiox, E. C. S, and 1)esert, E. (5. 8. It has long been rerog- 
iiised that tlie ntlinities and mode of distribution of living 
animals cannot be fully understood without combining the 
study of the extinct with that of the recent forms ; but there 
are few persons udio fairly a])preciate the iiii])ort{\nce of ascer¬ 
taining the changes which rivers have undergone in past ages, in 
order to uiiderstaiid tlieir present condition, as regards direction 
of flow, hed, and valley ; their growth, fluctuations, and decay; 
the superposition of river basins Imving lilies of How -whoily 
or ]>artially dillei’eiit; and the great ditierence in the ages of 
tlu! jiresent flowing rivers, some of whicli art' of modern origin, 
while otliei's have endured for a very Long ]ipriod. For exam- 
])les as to what we mean we must refer to Ih'ofessor Ramsay’s 
pajier ‘On the River (Jonrses of England and Wales,’ in the 
‘Quarterly .rournal of the Oeological Society,’ vol. xxviii. p. 148; 
to that hy Mr. Ferguson, ‘ On Recent Changes in the Delta of 
tlie (hinges,’ in vid. xix. ji. ;i:21. of the same j)eri<)dical ; and to 
that hy l^Ir. Elias on variatioiiH in the coiirsi' of the. i'cllow 
Iliver, in the ‘.lonrnal of tlie Royal (leographical Society,’ 
vol. xl. ]>. 1. Ill eoniiection with this niaLter we may also refer 
to the I'refiueiii-y with whicli rivers flow through hold escarji- 
nieiits and acros.s hdly ridges, a Jiahit which uiijicars (luitc 
opposed to the rule, that ^vater fhiws along tlie line of least 
n^sistance.; ivhe.ri'as, in many of thesis cases, the liiu; of How 
would he iiudi!!’ ])reseut eonditions (supiiosing tlie river valleys 
lilled U]>) imj>racticiil)le. One can understand vvhy theJhelum 
should How Lhrongh the narrow delile which cuts a<'ross tli(‘- 
mountain raiigi; near i»urainnla, and has a depth of 7<MM) feet 
witli a lengtli of sciveial miles ; heeause ilat valley of Kashmir 
is everywhere, surrounded hy high mountains, and the waters 
would after aceumulating How off over the lowest jiart of t.lie 
hasin for the time. Ihit wJiy should many rivers, as, for in- 
sLiiiice, the Kane and others in the Canges system, tlie Thames, 
the liiimher, the rivers in the Wealdeii an-a, flow tliroiigli 
ridges and escarpments wlieii to all a]>])earaiiee there is a r<>adier 
way ; or why should some of the. U[i]ier streams of the. Amazon 
and 8askaiciu‘waii syshans actually cross one or more, immense 
coi'dilleras of the Andes in the one c.ase, and t»f the Rocky Moiiii- 
Inius ill the otlieiC Tiie (■.\])lanation is in ino.4 instances that 
when the rivers bega.n to dee])e.n their lieds sullicieiitly to remler 
hiteral movements slow and dillie.nlt., the din'cLion a.ssiiiued was 
that of least re..sis1aiiee, aial that sinc.e lliat lime tin* escarpments 
and liollows have. Is'iai formed hy deniidalioii; while, the rela¬ 
tive levels of (lilfeivnt jiarts of the country have been altered by 
1 ‘levations and depressions. When all these considerations are 
taken into account much that now seems jaiz/.liiig be<-.oines 
maiiifi'st. A good general and recent account of rivers is giv<-n 
hy Reelus in ‘La Terre,’ vol. i. ]»]). (l.s7(M; ami the 

‘ Keport on Pliysics and JJydraulic.s of Mississijipi River,’41 o. 
bSOl, (KKlpp. by J\lessrs. JIuiiiphreys and Ahliol, will give the 
Tcadi-r some idea of the character of a fall re]»oit on a single 
riviT. 

R1 VE'fS. Tlie. maun fuel uiv of rivets is noticed under Dolts 
AM) Nuts, E. tt. S., eol. ti*2r) ; and their ])ractical use, nn<ler 
Rivktino, E. (\ A'ol. vi. c-ol. Tlie largest hridgi* h<4d toge¬ 

ther e.hielly by rivets is the Victoria tuhular bridge over the St. 
Laivrence, at Montreal ; the largest, slii]), the “(beat Ea.steni 
the largi'st roof, that of the Midland Railway Station, at St. 
ban eras. 

ROADS I Davement, E. (L S. col. lOtJl J. 

ROBTNTiM, a yellow colouring matter ('xisting in the. wood 
of li(if)ini«(. Pmnuhiraria. 

RO(Rv-BORIK(J MACHINES. [Bouinu M.\riiiNEs,E. (L S. 
col. ;j42]. 

ROCRv oil col. KiToJ. 

ROLLINO-STOCK, on railways, coiniuises all tlie wheeled 
vehicles that rim upon the rails, ('.xc.ept locomotives and tlieir 
tenders : viz., passenge.r carriages, mail and parcel van.s, horse 
boxes, luggage, and break vans, waggoms, and trucks. It is found 
that, in the United Kingdom, to every 1,000 mile.s of railway, 
there are about 1500 3-)u.s8eiiger, mail, and ])arcel carriage.s, and 
ubmit 20,000 luggage and gooils vans, waggons, and trucks ; the 
ratio is gradually increasing, owing to the increase of trattic per 
mile. 

ROMAN CEMENT [Cement, E. C. vol. ii. col. 05)7]. 

ROMANCE, MED1.^VAL. The. French word Jloman was 
iormerly applied to any kind of n(>rrative, whetht;r true or fic¬ 
titious, in verse or in" prose, that was written in any of tlie 
inodem languages derive.tl from Latin. Thus the ‘ Roman de 
Roil’is a metrical chrouieJe of the Dukes of Nonnandy : the 
ARTS AND SCI. DIV.— SUP. 


‘Roin.m de la Rose ’ is an allegorical iioem : and Joiiiville, tlie 
biographer of Louis J.X., writing as late oe IHOf), saj’s that he 
has ivcorded tin' roysl erusadfi’s life in .a ‘romant,’ In the 
course r»f the I4lh and loth ci'iitiiries the phrase hocume more 
.Slid more confined to ivorks of fiction, especially to those 
in ])rose. In old French, liefore tlu* inflections were lost, the 
nominative wa.s generally writ ten rtmam, and the ohlicjne cases 
ronmiit: ami lieiieo no doubt eaim* onr English word.?. But the 
form 7io7/n<;i(r, in French, a.s well as in Spanish, is only a coin- 
p.iratively modern name lor a or lUtUaif. 

The best mediicval llom-nices that iiuvc come down to out* 
times, are. of the 12Mi and 18th c(*nturies. They may he 
divided into livo e/aws. Theso are the ^lopidar E])ii‘K (called 
hy the Yh‘wh Chausniift <1, (m-.s/c), whicli were chanttHl hy the 
Jtmffkura and olh<*r strolling singers ; and tin more artificial 
poems, and j)ro.se. Arthurian Ronuuiei .s, whicli were composed 
for the courts of Kings or Barons. Both classes are. founded 
upon older Lays of national or local heroes, mingled (esi)ecially 
in the (ferinan ])oems) with myths of heathendom. The. singers 
were in tlu*. habit of stringing the se.atleicd Lays together, and 
coiineeting ilu*m with long j)Ms.sago.s of their own: and lienee, 
arose, a series of popiilai- Epics, that groujx’d themselves around 
Some I’avourile liero, ami foniied a nfrlr of romance. Most of 
the. Ceniiau heroic poems and Carlovingian rluoixoiin belong to 
thi.s fiivt cla.s.s, 'J'lu! gVrtliiirian legend.-;, on tlie oilier Jiaiid, only 
remain in the slia]»e «)f‘regular eonijiositions. 

It is ofthe.se I’lem-h ami (lerman subjects alone lliat we now 
]»roi)ose 1.0 oiler a sk<‘lcli. d'he Siianish mediteval legends arc 
])re.served in i hronic.les and ballads (Ihough the. latter are gene¬ 
rally very bile), which woiihl reipiini a special Ireatnieiit in a 
separate article ; ami the long Ke.ries of Amadis I’almeviu ami 
Esplamlian Ronianees did not commence till <piitc at tlie. close 
of (he Miildle j\ges. Of old Ilaliaii Toiiiuiice little is known, 
I'xcepl what was borrowed I’rom the French. The liue heroic 
legends of the Norlli liavi* lu-eii brielly noticed in a former 
arlude ( b elandk' Ln'EU.iTritE, F.d '. S. (iol. iddsj. England re- 
*|uires a few pas,sing remarks. Ib'v legendary ivealth is attested 
liy the jiieturehipie narrativi's t)!' her early historians ; Imt her 
(iJeemeii Av»*re ruined hy llii' Norman (bmpiest. I’revious to 
that dale Luropeau literature avus almost exelusively monastie,: 
ami tin* lew copies Ihal were made of lay [joelry only survive in 
one or two meagre IVagmeiit.s. ’I’lie. whole, continent ea,n iirodiice 
no relic of the lOlli or lilh ci'iitiiries 1o he eoiiijiiired Avith 
‘ B<-()Wulf.’ d'hi.s po<*iM «‘onfains vigorous descriptions of battles 
against monsters, though its i liiel' iuieresl lies in its itietures of 
antii|Ue manner.s. It imw stands alone, hut it once hidonge.d to 
a r//r/f. Tlu* ‘Sco|) or (lleeiiiaii’.s ’rale,’ again, though little, 
more, than a li.d. <'l' name.-;, is im]iortaiil., as showing our fore- 
rathevs’ lainiliaritv with llu' whole laiige of (Jermanic Ronmiico. 
But after the ('om(Uesl. the (lleeiiien were di'serled hy the scribes: 
and Ave aie forced to thank tlu- iiiA’iiders for translating a few of 
OUT native tales into Noriiiaii-l''ri>iie,li, such us the cluinmi of 
‘King Horn.’ami the Lay of ‘ Havelock the Dane.’ 

Taking iiiediieval roiuanee in its strictest, sense, iiuha-d, as ilio 
light literature of Dhristiau chivalry, the. French might almost 
he .said to he its solee\])oiieiils. Wlii ii chivalry AVas in its ]>riiiic, 
they had tak<'n a most decided lead in Eiiiope, liotli in arms and 
in lelli-r.s. They lieaded tin- crii.'-aih'S, and they founded the 
cliief .schools of lyric ami narrative ])oetiy. I'Ut it was the 
(h'liuaii element in I’rance that eontrihiited most toAVards the 
ere.-ition of chivalry itself. Thus it AVoiiId be Avroiig for us to 
ignore the old lieroic jioeius ofDennauy ; though tlu-y are rather 
grand echoes of half-iieaiheii legeml.s, than the. utterance of an 
age of e.liivalry. 

We will begin, tlu'u, Avith describing tlu* great German a/rle, 
ill Avliieh the central tigure is tliat of Attila tlie lluii. 

Gekman Heroic 1’oe.ai,s. 

1. Chiirh-marpic'ii (.'oUiriwii. - - C’hailemagne took such vast 
deliglit in the h'gends of Ids race, that “ the harburous 
and most ancient puonis, wherein the deeds and wars of the 
men of old were .sung, he. AvroU; and (•oiuniideil to memory.” 
Such are tile olleii-iiuoted Avoids of his secretary, Kgiii- 
hard, in his ‘Vita Caroli .Magni ’ (c. 2!>). In a. former chap¬ 
ter (c. 2.5) Egiiihurd had slated that, though the Enijieror tried 
hal'd to Avrite Avith his oavii hand, he, Avas hy no means suc¬ 
cessful (“jianim siua essiL Jahoi’ ])ra;j)oslenis At all eventH 
he formed .'I collection of ohl German lays. Jhii his sou Louis 
was loo learned and immkish to liave any relish for the .songs in 
the vulgar tc)ngm* (“carndna geiit ilia ”), Avldcli he, liad learned in 
his youth, and he nltcily rejected them: (see Thegan, ‘ Dti 
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gestis Liidovici Pii ')• CJiarlemaLnie’s collection was soon 

thrown <«si(le and lost. Tliere is no known poem that could 
possibly have Iwdonged to it, except perhaps the Fragment of 
the old alliterative ‘Lay of Hildebrand,’ now in the Cassol 
library,,which is said to have come fiom the monastery of Fulda 
in the diocese of Mayence. 

2. Thi old ^MUdehrundslkdJ —The Cassel Fragment liegiiis 
w'ith the meciling of n fatlier and son, who do not know 
each oilier, hetween two lioatile iirnii(*H. 'I’ho older knight a^^ks 
liis o[)ponen(.’H uanie and I'ace ; and the younger one answers lie 
is fladubrand, son of lliat lliideluand who jia<l lied eastward 
«vith Dietrich, to eswipe tlie malice of Ottaker. Tlie old knight 
declares himsell' t(» hi*, llildchrund, strijis oil’ his golden aiiulels, 
gifts of the King of the lluiis, and oilers them to Haduhrand. 
But Iho son replies,—“ Spear-])!lint to spear-point, old Hun I 
Seamen have told ns tliut my father is long since dead.’’ TJie 
combat is begun : hut here the Fragment Ijreaks off. Itis]>ro- 
hable that it originally i iided with the «leath of the father : hut 
in the later versions he is recognised as (dd Ma.'ift r Jllldthnnfd, 
and he returns home in triumph. Irjgetlier with his jmpil-in- 
arniH, the great Suuth-ftei nian her!), Dietrii h of Hern. 

3. Later Pnnns of the. i'ifele of — The (lassel Fnigment 

is of the 9th eentury, or (as some sa,\) i‘Ven older. But none of 
the otlie.r AISiS. of Cermaii lu-roic i)oemK ale earlier than the 
1.3th, and most helong to the J ltli or lotli centuries. Of the 
‘Nihelungeiilied,’ luckily, there are three c()])ies of the I3tli 
century ; and in that grand ejiic l)i<!trich plays a ]ij’omiiient 
part. Bui the ])Ocins devobal to the Him])le Dudrii'li-h gend an- 
only fouii!l in late transcrij)ts and early ])rinled i’dilioiia: and 
few f)f them are much ohler in aeluid C!)m])ositi!)ii. Tlu-y ri-))ri‘- 
sent, liowever, ohler poems, and these rej!ri*sent still older ones, 
stretching hack l!i the Cassel I’Vagment, and ])rohal)ly two (aii- 
iuries or so luyonil it. Tlie language changeil greatly in tin* 
course of l.lifise cciiturii'S ; ami tin- poems must liave heeii com- 
])l<*tely recast, when alliteration ga\'(' ])lace to rliyirn*: hut the 
change in tin* l)i!*|j'i!didegeiid w'as niindi hss than might have 
l)!*en expiM’ted. It !'iui hi' traci'd, hy nn'iins of Jjatin ('hroiiichs 
of the loth and 11th I'.eiitnrii's ; and also liy means of tlie 
r/Wamr-suf/n, ail Ji'elaiidic jirose coiii])ilalioii of the <'arly 13tli 
century, translated from iiopular ({ermaii ]»oenis, soiiii' of whii-h 
are otherwise unknown. 3'he. main lea In res of the Ji-geml are 
alwuy.s tlie same. Krmanrhdi, Head-king of all the Ootlis in 
the Homan eiiijiire, is insjiired hyaii evil c.oum illor with Jealousy 
of his ne])hew, Dielrii'h of Hern (that is, TlM'oih)ric of N'ei'ona). 
Dii'trich i-si'iipi's, with Ids old master, llihhhrainl, ami is le- 
ceivi'd hy Kt/el (or ALlila\ at w’ln-si' Ooint he ligiin's as thi* 
greatest of ehatn])ions. In thesi' points, ami in st-vi-ral of the 
minor details, the (Miroiiich's iiml the Icidamli!* Saga agn i* with 
the later (lernian ]) 0 !'nis, 'flu' llight of Dietriidi, and his siihse- 
(jiient vii tory ovi'i-Fniianrich, are the snlijei-ts of the ‘ J Meterieh s 
Fluchl,’aiid ‘ Italiensidiliie.ht ’ (Hattie of Haveiiiiii). The s.une 
events jirt- relali'il, wdth some I'ariation, in ‘ AIpIiartsTod,’hamial 
from tin* ihaitli dI' 1 lihlehiaml’s nejdiew Alj)liarl. Jn ‘ Ki'keii 
Ansl'ahrt. ’ (Fx]ieiIilioii of ICckel tin* stories of Hii'trii'li’s early 
ex]»loits exi'ile tlie young knight Kcke, ami he si-ts forth to 
match hiinsi'lf against the In-ro, who unwillingly slays him. 
These ami similar poems exist in various versions, some w iitten 
in short ef)U])lets, others in ditleivnt. forms of sl.ro]die. One of 
these forms, a stro])lic in tliirteeu lim-s, is known as the Ikiuee 
/r/.okc (Hern Mi-asni'e), 'I'he ])!)ems r.nige from a lew hiimlri'il to 
several thousand lines in length. Si'Vi'ral were moih-riii/ed in 
M72 hy a ])oetasti'r of Muiisti'r, named Caspar voii der Holm, 
nml iiisi'iteil in his ‘ Hehlenhuch ’ (Ho!)!; !)f Heroes). The ci)ni- 
pletesl ])rinti'd collection is in Heinrich xon der Hagen’s‘A It- 
dmitsclic Jlidilcnlicdcr ’ (Li’i])i!;ig, l^oo). 

4. Letinnl <tnd Jlistorij. —I'hcBc legends, as may Avell he iina- 
gimvl, an* <juite unliislorical. The ivader will observe tliat in 
the Cassel FragimmL Dietih’h’s enemy is calh'd Ottaker. This 
name may suggest that of tin* Nortli-ltalian king, Odoacer, wdio 
was actually su])pla,nle!l hy Tlu'od.iric. Hut the legendary 
chronicles give Hie same lunim to FiVmanrich's evil c()iincill»)r, 
who in the. later poein.s is ealle!l Sihii-h, J.,et us consider what 
History, of a more sober kind, can tell us of the relations of the 
(lothic chiefs to one another and to Atlila. ’rfle stoiy of lirman- 
ricli is inextricably mingled with legends : hut he seems to have 
ruled over the uuite<l Ostrogoths and Visigoths, in S!>iith llussia 
and North-eastern Oenminy ; to have received the first hmnt of 
the Hunni.sh invasion ; to have sullered two terrible defeats; 
and to have kille<l himself (at the age of 110, they say), in the 
year 374. The Huns streamed intoOntml Europe ; and most 
of the iiihcs that did not lly submitted to thoiii. At this time 


Attila was still unborn. His reign lasted from 435 to 453. 
After his death the German tribes resumed their independence, 
and continued their conquest's. Theodoric, the Ostrogoth, wlio 
was born a little before 450, crossed the Alps, defeated the 
Herulian Odoacer in 493, and became King of North Italy, 
where he died in 52(5. Thus the whole career of Attila inloi_ 
veiled betwixt Ermaiirich and Theodoric. Yet the legemhiry 
Attila was doubtless the couuecting link hetween the two. Hjs 
fatlier had been opposed to Ermanrich, and lie himself vrm tlic 
latron of the father of Theoiloric. ^Muny of the German H ilios, 
lalf Hie Franks and Burgundians for instance, besides the Hci nl 
Bans and Ostrogoths, folloWM*d Atlila when he invaded Gaul in 
451, and Theudoric’s fathei' was one of his chief e.aiitains. Again, 
when Theodoric was King of Italy, he received one oi Attil.-i’s 
grandsons into his service. It is Hie nature of legend to tlrnw 
all its heroes closer un!l closer together : and thus T]u'od!)i'ii’ 
hecomes attaclicd to Attila ; their most fonnidahlelbe is Eriiian- 
ricli, wliilst Odoacer ])lays tlie suboidiiiato luirt of an evil coim- 
cillor. 

5. J/'o/Z/mr df/m/a/m'.—AVe now turn to Etzel (the legen¬ 
dary Attila), ill Ills relation to the Franks and Biirgumliiuis. 
3'liese tribes hurtled togetlie.r, and succeeded one another, in 
some of the Hhiiie districts about AVoriiis. Moreover, eaili 
was divitled in the war of 451,1)1111 of each tribe siding with 
Attila, and half against him. it was natural tlien that their 
logeiids slmiild be mingled and interchanged. The Latin jas'iii 
of Jrallltnr (f Atjtiilaiue, ns olil as Hie H>th century, relates a story 
conni'i'ted W'itli I'Tsiikish prini'i's, that we shall presently Jiml 
coiineetod with HurginidianH, AValHiar himsell' lielongs to Hhim' 
Visigoths of Southern Gaul who turneil the scale against Atlila; 
hut 111!! legemlaiy Attila is imre, as usual, re]ireseiiled as vii'.to- 
rious. Walthar the .M»n of Alphi*re, king of Aiiuituiiie, has long 
hi'eii iletaiiied at Altiki’s court as a hostagi', in I'oiiipaiiy with 
llagano Hii' Frank, ami tlie Hurgmiilian ])riii!-ess lliltgiinih'. 
Hagaiio escapes to his own king, Gmitliari. Su!)n aftiTwards 
AVallliar ami Hiitgnmle e]!)p!' ir)g!‘tlier, carrying oil' a gival 
hoard of treasure, 'I'lie h)\ers have H) cross the Rhine nciir 
Worms : ami Hii-y are wayhiiil in the A'osges hy the KrauKisli 
King, Gniilhari, who covets the treasure, ami who forces Hagam) 
to snpjiort him. Walthar stands at hay in a .strong jjass, ami 
kills idl Gujilhari’s iiii'ii, hut meets the king in Hii' ])laiii. Gnn- 
Hniri falls, with Hie loss of his right leg ; Hagaiio saves liim h\ 
('uKiiigoir WalHnirs right Jtaml : hut llagaiio Jiiiijself has Iti-! 
right eyi* struck out by Wnltliar's dagger; and the light i^ 
slayeil. ’ 'riie two chiefs renew their ohl lellowslii]), and hi‘l|) 
Giintliari hack to AVorms ; anil Walthar ji'aclies Ai|iiitaine with 
lltllgumh'. This ]ioem is athihiiti'd l»y Hie German critics to 
F.c.keliard 1., Ahhol of St. (hill (dioil 973), who is said to liavi' 
written it. a.s an exercise in his yoiitli. It is clearly tra.nsliili‘l 
from a (lerman poem, it is I'ouml in several MSS., none of 
them older jiorhaps than tin' l2Hi century : hut its aidiipiily i-' 
proved hy its lieiiig largely qiioteil in lln* IS'onilr.'ihm lUiroiihl' 
of till* loth I'ciitury, the inomi.dcrv of Novah'sa (at tlie fool n| 
Mont ('onis) elaiming AValHiar as lia\ing retiri'd tliere in his 
later days. The siory was wiilcly ]io])uliir. In a Holi-h 
chronicle of the. 13th century AA'althar tigures as a Hole. ‘M'wo 
h-aves of King AValih-Ti‘’s Lay,’ eililial hy George Ste]ilunN 
(('openliagi'U, tHtid), sliow^ that an Anglo-Saxon ]*o!'m on tlw 
same hero exist!'d in tin- 9Hi eeiil.ury. In this fragment la 
I'allcd the son of AHfher!*, ami Ins Gvo assailants ai'e nmm'l 
Gudhi're: and llagena, hut they are hotli styled Ihirgumliaie-. 
Finally, ill the 2Hth Ai'nitlxir of the ‘ Nihelungeiilii'd,* Kl/-el 
rci-oguises Hagen as a forim-r hostage at his court, in coiiij'im.v 
with ‘AValther von Spane 'and ‘ Uilteguude ; ’ and he iuhls 
that he liml freely dismisseil Hagen, hut that the other two liad 
lied together. The halani'e is in favour of Hie Burgunitiaii-. 
fur wdieiicver King Gunther’s father is nieutioued, in the Lai in 
])oem among Hu; rest, he is cidled (or some eqnivali Jil >, 

anil the only ancient historical rei’ord that places these luiim s 
conjunction is the ‘ Lex Burgumlionum,’ which sjieaks of tom- 
royal names (ill the accusative case) as ‘ Gihicam, Goduiiian-ja, 
Gislahuiium, Gundahuriiim,’ three of which answer h* tl"‘ 
(libich, Gunther, and Gisellier of the ‘ Nihelimgenlied.’ 

('. Nihelavqmlud .—There is no need for our adding much Ic 
tlm library tliat has been written on the beauties of tin' greiit 
German Epic. AVe jirefer to dwell upon its greatest difci't, 
namely, its coarse way of handling a fine old myth. The poi-m 
naturally divides itself into two Park, In the fir.>t /’m'/ 
Siegfned the Dragon-slayer, moved hy love for the Burgumliim 

K rincess Chriemhild, lielps her brother King Giiiither to w in 
rynhild, an Amazonian queen of Iceland. Shroudetl hv i’ 



1813 


ROMANCE, MEDI-EVAL. 


ROMANCE, MEDIEVAL. 


1814 


cape of (larkncas, Siegfried stands by Gunther’s side, in the 
lists of combat and in the marriage-chamber; and thus Bryn- 
liild is overcome. She discovers tlie trick from Chricmhild, aiul 
she then succeeds in arousing the jealousy and avarice of her 
luisband and his kinsmen. They murder Siegfried, and seize 
the treasure that lie had won, the famous hoard of the Nibe- 
iiings. In tlie second Part the widowed Chriemhild is marrie.cl to 
Jiltzel, allures her brothers to the Huimish court, and murd(!rs 
them there. This second Part is clearly a (hirman legend, well 
^,nited to the poets of the ]2tli century, and anyone can see 
that it is full of glorious poetry. But the first Part is only a 
romantic adaj)tMtion of what may fairly be c-alled an Aryan i 
myth. This can be traced by means of the Icelandic Laij,^ in the 
‘Elder Edda.’ AVc are there told how (Innnar the (liukung 
(/.c. son or descendant of Oiuki, the same as Gibicli) desiml to 
Itreak the magic sleep of Ilryuhild, who was a Valkyria, or 
shield-maid of Odin’s. Tint lier hower Avas encircled with 
llanies, and Tin one could pass them, oxcejit the slayer of Eafnir, 
tlie treasure-dragon. So Sigurd, Avho had slain the dragnn, ex- 
cliaiiged bodies with (limnar. Then he nionnte<l (Jrani 
(tirij), and rode through the llaiues, and helvollicd himself to 
Urynhild in the name and jiersoTi of Ouimar. Brynhild after¬ 
wards declared, when it was too late, that the drawn sword lay 
lietwixt them. Tlie‘Viilsiinga-saga.’ adds fm> dmiht from lost 
Eddaic Laiift) that On'mi was of the race of Sleipnii*, the grey 
horse of Odin himsell’. We can follow the m\th still farther 
hack in another of the Eildaic, Laifs, telling Iiuav tin* god Frey 
wooed a daughter of the J'’rost-giants ; and hoAV he mounted his 
messenger Skiniir (the lirlfihtnur) upon a horse that coiihl ride. 
Ihroiigli the flames, that guarded the (Jiaiit maiden’s lower, 
'(’lie myth is Iktc ulinost laire. It hee^iim* more mixed in the 
heroic Laj/n. 'We eannot follow it through all its stage.s ; hut 
we may he sure that tlie Sun-god, tin* natural enemy id’ 
dragons (such dragons as the I’vthon which Ajiollo slew\ wa=: 
the ]irototyj)e of Sigurd, and ahso of Siegfried the Dragon- 
slayer. 

7. Jhrr,I<i/nni)it of the Xihrtiniii-hyrnit.— Thr original Nihe- 
lung-legend was ]irohahly common to tlie wliole (fermaiiic race; 
lierhaps even, hid’ore it had enlered Europe ; hut in Ocrniany 
and Sciimlinavia it received ditferent form.-; of development, 
'I'lu* great hoard mu.st liave once heeii as imjiorlani an agent in 
the Khineland ])i)e.nis, as Ave still liml it in the J.iijix of iho 
I'idila. It is an ai’.euivsed treasiiri', pas.sing hy violence I’l-oni 
hand to hand, and bringing death to all il.s ]»o.s.sessors. At length 
the greatest chief in the Avorld covets it: the eur.se is comjilele.d : 
and the hoard is sunk for ever. WJien this (diief had oiice-heeii 
ideiililied h}" tlie (}erinans Avitli the historical Atlila, it Avas 
natural to attach the name of Niheliing to some race that lia<l 
been op]»osed to him : and thus the Nihelnng.s hecame the .suns 
of CUhieh, Avlii'llier Franks or Ihirgiimlians. The Jlhim laml 
hraneli of the legend liad reached this .stage, Avhen it juaietraled 
Siandinavia, and intlnenced the kindred h'gmul there. In the 
I’Mda it i.s Atli (Altila) avIio Jure.s tlie (Jiukungs (stuis of (fihicli) 
to his court : in his thii’sl for the fatal gold he murdor.s his 
hiolher,s-in>law : and he. falls a victim to the vengeance of hi.s 
wir(‘. But in (lerniany meanwhile the legend avus undergoing 
fresli (diaiiges : iiml the Soiilli-Di'nnan poets, aa'Iio Avorked nj) 
th(^ ‘ Isihelungenlieil,’ transferred the crime from Kt/.el (Attila) 
to Ids A\'ije. Their Et/el is a mighty sovereign ; hut lie is a 
AVeak master in hi.s oavh lioii.seliold, ami can only remoii.strate 
and lament. This ehangi! Avas surely due to the iiilliieiice of 
the Dietricli-legeiid. la tlie South-( legend.s Elzel is 

always tlie benign ])atron of Diidrieli. The very minie of 
Dietrich was scarcely kiioAvn to tlie novtheru Scalds, and lie, 
pl.iys no ])art in their jmenis : hut he is the Pens r.r inurhina of 
the ‘ Nihelungenlied.’ Tie alone confronts the Jhirgiindians, 
^'lieii tlie Huns and even Master 11 ihlehniml have lied before 
Ihem ; and he overthrows and hinds holli (hmtlier and Hagen, 
to maintain the dignity of Ids patron. 

Pishop Pil(ir/iii, and the. ‘ Klaijr.' The. defiance, of all 
chronology in these poems is strongly cxemplilied hy tlie ner.sonaI 
introdiution of I3j». Pilgrim as tlie nialernal uncle of the Biir- 
gumliini princes, though he Avas actually Bp. of I’assau in 
thl- tn. In the ‘ NilxdnngeiiUed’ he entertains (.'hriemhild, 
and alterward (liinthcr, on the road to Etzel’s eonrt. Again, in 
another poem of the same cycle he chants masses at Fas.sau, for 
the souls of his nejthevi'S and their unsisterly sister. This Jatior 
poem is the ‘ Klage’ (Lament); which descrihes tlie siiiirch for 
the slain heroes, and their burial; the receipt of the. sorroAiv'ful 
tidings at Passau and on the. Rhine ; and the final parting of 
Dietrich and Etzel, Here also Dietrich is the loftier figure 


of the two. He rebukes Etzel for his womanish complaints; 
and Avhen he leave.s the Hunnish court, it sinks into obscAArily. 
The ‘ Klage’ is by no means epical, either in form or treatment: 
and perhaps the most interesting passage in it is the conclusion. 
It is there asserted that Bp. Pilgrim of Passau had these events 
recorded in Latin by a certain Master Konrad; and that the 
Latin liook had often, since then, been verified in German. Old 
and young (it is added) knoAv the storjr Avell. Bp. Pilgrim 
wa.s one of the ajiosLles of Hungary, wdiicli did not formally 
adopt Christianity till the year 1000; and this seems to have 
connected him in flie popular mind with Jegend.s of Attila, It 
' is fpiite po.sHihle. limt he really took an interest in the old heroic 
song.s, and helped to compile their contents into some connected 
Ijaf in iiarraf.ive. 

0. Authorship of the Kihehnuj Poems.^The 'Klage' is said, hy 
IVilliLdni Grimm and others, to be of the 12th century, and 
rather older than any existing versions of the ‘Nihelungenlied.’ 
To the .‘janie anthorslii]) as the ‘ Klage’ they ascribe, the ‘Biterolf/ 
a poi'in of more than l.‘3,0(»0 lines, containing a Lea}) of knightly 
lulA'entiires, in the eoni’se of wliieh Dietrich encounters tSiegfried, 
and gets the, hetti-r of him. As to the authorship of the ‘ Nihe- 
limgeiilicd,’called in nuwt of the old versions the ‘Nilielungo 
not ’ (Woe of the Nihidungs), it has niaiiilistly jias.scd through 
many nncipial humls, ami the first critical editor, Lachrimnn, 
jirofc.sscd to divide it into twenty di.dinct Lai/s. No dmiht, if 
llierc Avas any man Avho <'oiild he called the author of this giuiid 
K})ic, he nmsl have worked Avith many such /nn/s before liim. 

Bui lie must .surely have done more, than merely string them 
together: for the Avliole poem is Avritteii in a form of strojihe, 
that is never em}tloyed (in jivi'ci.sely the same form) in any 
other narrati\-e ]ioeiii. This strophe couslst.s of four long hallad- 
liiic.'^, with tlie .second half of eacli I'ouitli line longef hy tAvo 
.syll.ihles than tliOM- of tlie preceding three lines. Jt .sftem.s to 
have been invented hy an Austrian l^Iinnesinger, knoAVJi as Iho 
wlw tiourished in Tlie Minnesingers made 

it a i»oiut ol honour to respeet tlu' eoiwriglit (as it Avere) of each 
other's metrical iiiA'cnlioiis : and thus the only j)oems, that are 
knoAvii to have hecii wnltcn in llii.s ])articular stro])lie, are the 
Byrlc.s of llu' /wm/dx/v/^r and the * Nihelungenlied.’ This has 
led (olhelheoiy. tlu'chief i‘\|>onent of Avhich is Karl Bartseh, 
the latest editor of the ‘ Ni)>elungeiiliiMl,’that the KHrentimjcr 
was not only a ]dcasant lyrist of tlie. day, hut the greatest e})ifl 
]i()et tlial has ev<T existed in Henminy. Of course Bartseh, Avho 
IS a nio.st al'h- critic, docs no|, sav that tlu' ]>oem exists iioaa' as it 
was com]»().si‘d in llh). He believes that it was recast about 
1170, Avlicn lie- original as.somnil Avere turned into consonant 
rhymes ; and that it Avas modernised hy two A'ersitiers, Avorking 
•piilc imhpeiideiitly of each other, about 1210. Thus 
linrtscli accounts for the great discn'paneii's in the MSS. 

10. XoPh Sra •*(Sndruii’ (or ‘Kulrun’) i.s another 

line ])oeni, epical in trealiiicnt, that deserves to lie mentioned 
now. as tli<-(late of it.'> eonniosilioii is not nmcli later tliaii that 
of the ‘Nihelungenlied,’ and it is Avrillen in very similar 
slrojihe.s. Ollicrwi.se it is nnconnected Avitli the great German 
cycles. It contains marly 7ooo lines, and may-he divided into 
liiree nmspuil portions. The.se are;- 1. The adventures of 
Hagen, a king in Ireland (alnuil POO llne.s).—2. The elopement 
of Hagen’s daughter Hilde Avilli the envoys of lli'ttel, a king in 
Frii'.slaml, and the reconciliation of Hagen and Hettel (more 
Ilian 1000 liiie.s).—13. The vi(dent alxliielion of Ilettel's 
daughter Gudnin hy llartmut of Onmuiie (or, in some pas- 
.sage.'^, A’nriiiaifdlr), ami her recovery hy her chosen lover, 
Ileiavig of Seelaiid (ahoiii 1200 lines). 'J'lie second ]\trt, a 
Frisian h-gend, is evidently relatid to a wild Scandinavian 
iiiylli, that tells liow Hogni and Ili'dinn, the father and lover 
of Hild, light for ever, Hild awakening the dead every morning; 
and hence Avar (adds the iiiylli) is called the tltmic of Hild. But 
the main inlcivst of ‘Gudrun’ is in the third Part, Avhich 
relates the Avoes and eonstanry of the betrothed innideii, llart- 
iniit's mother tries to bend her pride, hy forcing lie» to wash 
clothes on the sea-.shore : she .sees a ])oat, and the two men in it 
are lier hrolher and lover: and ])ri',‘^ent.ly all Ju'r friends (anno 
np, and storm the toAvens of Gniianie. TJie.se incidents have 
])robahly been modernised hy some i»oet of the llJlli ciuituiy 
for, tlioiigb they are slightly alluded to in the older poem of 
‘Bilerolfj’ a A'ery dilfeienf turn is given to them there. 

11. The Hosi‘‘iiarden (f //onav, ct'r.— ('liriemhild has a rose- 
garden at Worms, which is defended hy twelve kniglits, the 
gToatep.tof AA'liom is her betrothed,! he/m/vn/Siegfried. In the pride 
of her heart she challenges the Sonth-Ge.nnan heroes to violate 
her garden. Every comer who can overthrow one of her knights 
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is to receive ti kiss ainl a cliax^let of roses. This is the whole 
subject of the < Jtosengarten.’ In the, en<l, the Rurgiindians are 
defeated : and Siegl’ritul is coin])ellcd, des|)ilu his homy liidc, to 
yield to Dietrich. The incidents are sj)iritedly told ; and the 
fighting monk Ilsan, Master Hildebrand's brother, makes a good 
heroi-coinic character. But a series of twelve mortal comWs, 
in which no one is killed, exce]»t two third-class heroes and two 
giants, stamps itstdf as a late invention. Tlie great heroes are 
reserved for other dooms, in accordance with their original 
legends. Vet the same observatirm ai)])lies to the ‘Biterolf’ 
(already mentioned), which is of the late I2th century : and also 
to an episode (translated frojii a lost i)oem) in the ‘AHlkina- 
saga,’ which describes a vejy similar tournament between 
Dietrich’s chamj)iuns and the Burgundians. All that can be 
concluded therefore is this, that such poems must have been 
■written by men wIjo played with their subjecl., and who bad 
lost the old earnest belief in (be national b*geiids. ’J'he ‘ Roseii- 
garten’ (often <;alled the (Irmi Jianq/in'ilm) is HUj>poHi‘d to be of 
the 13tb century. This poem is followed in the «dd printed 
‘lleldenbucb’ (1401, lodO, &c.) by ‘ baurin’ (often called the 
Little Uomuianlot): wliicli secuus to have been an old Tyrolese 
dwarf-legend, adajiled by a poet of tlie 1 Itb iH-nturv. Dietrich 
here ca]itiires and cnslaveH ilu* dwarf-king Laurin, after rescuing 
a princess from bis underground <lomini(m.s. 'I'wo other minor 
oems about Dietrich narrate bis luittles with giants and 
ragons. As la* is represented in tbesi* later ])icces (and in 
‘BiteroJf’a]s(d be is Avell jirc'pared for encountering monsters; 
for whenever he is excited he bveallu-s (ire. At the end of the 
‘ Vilkinu-saga’ he llnally .ri<les away \i]»on a strange black 
horse. 

12. LomhurJlc Kinn Ilntln'r: (Hull: and ll'ulf- 

dieterich .— There is a lost jmh'ui, ‘Oseiich,’ of which the par¬ 
ticulars have been pieseived in the 1'Hldua-saf/a, All the 
details belonging 1o ilus lost |)oem wei'e .idapteil by the author of 
* Konig Kuther.' This jutem was originally written by some l>a- 
■varian utlaclied to the. liist Duke ot Meiaii (in the ’l'yr(d) about 
IIW. But it now ojily exists in a later and Lower-Bhenisb tex(. 
The Bavanan ]u)et tried to idease bis j)atruu by introducing a new 
chami»ion int(» the story, no less than the Duke himself, lie was 
at all events successful in making him a very striking ligure. 
The scene is ]ai<l in Italy ami < !(mstantino]»le; {ind something 
like a jiersuiial ac(piaiuiaiice with tlu! latter city is disjdayed 
This again ])oiiits to some Ibllower of (he Duke of Meraii, Avho 
accompanied (Joiirad 1 LI. in tlie second crusath* (1147-H). lie 
was then Count Iiertliold 111. of Andeclis, and was not created 
Duke of Meran, by Kredeiii-k Barilarossa, till llsl, Wilhelm 
(jci'iium is inclined tit ihile the ])oem a little earlier; and cer¬ 
tainly the ]H)et's patron may have ]ireviously urged soiiu; claim 
to the title, of Meran, 'I’lie great ‘ Woll'dieterieh’ (including 
‘ ilugdicterich’) is another jxtem into which the Duke of Meran 
is introduced. It is overburdened with giants and other 
monslo’.'i. V'^el sonu* of the adveJiture.s have a Avild charm 
about tbi'iii. Take, for instance, the descrijiLioii of the hag 
Else, who creejis through the forest likii a bear, till she casts 
her shaggy hide in tin* Avell of youth, and rises in her former 
beauty. Another jioem of the saiue cycle is ‘ Otiiit.’ The chief 
stronghold oi’ this Lombard king is at (hirda. He sets forth to 
win the daughter of a Pagan king of Syria. He is accom]»anuil 
by the beautiful DAvarf-king Ellu'ricb, Avlioni lie lias discovered 
(to liis great surprise) to be bis father; and avIio rides, tbougli 
invisible till just at tlie end of tlie voyage, ujioii the mnstbead of 
bis ship. Elbericli plays many ellish juaiiks ii])on the Syrian 
king, jtlncking his beard, and tossing bis gods about: and be 
heljis his son, Otnit, at every ])inch. All this is imitated in the 
J’rench Romance of ‘Huun de Bordeaux,’Avhere the name of 
JClherirh is turned into the more familiar one. of (Ihcnni. 

13. (■onclKsioii. —The ])(u'ms of the Lombardic sub-cycle. AA'ere 
perliaps all Avritten by client sj^tbougli some of them iuay luiAm 
been humble clients) of the. House of Meiaii. The Duke's were 
great men in Soulli Cermaiiy, and claimed descent (through a 
bastard branch) 1‘rom Churlemagiie. The iirst Duke is styled 
the founder of Innsbriick : lie died in thetJastle of Tyrol in 11!)2. 
The second Duke extended his rule over Dalmatia, and batl 
some chance of being elected Emperor; he died in 1204. We 
mention these dates ns landmarks. This Avas the time when 
the ncAV court jioetry hurst into lull bloom. The French cru¬ 
saders bad streamed through (lennnny. Frederick Bttrbaros.sa 
was an ardent admirer of CJiarlemngMe, and mainly contributed 
to secure his caiiouization. He collected all the accredited 
records of his idol, including the Chronicle of Turpin. He 
patronised the Miiiuesingers as the German representatives of 


the Troubadours. His great tournament at Mayeiici*, 1184, 
brought not only the kniyhts of France and Germany together, 
but also the poets. Honricb von Veldeke was present there: 
and, Avhon lie imitated the ‘Roman iTEiieas’ in Iiis ‘ ftneit,’ lie 
set an exomide- that was soon folloAA^ed by all the leading epic 
poets of Germany. Heinrich completed his Avork at the Wart- 
burg near Eisenach, the residence of Herinaim, Landgrave of 
Tliuriiigia (AA'ho die,d 1216) : and many other translations, in¬ 
cluding that of the ‘ Roman de Troie,’ were made there soon 
aftei-AA'ards. At one, lime the Landgrave had the tAVo gi’catest. 
poets of Germany at his court, Walthar von der Vogelweide the 
Minnesinger, and Wolfram von Eschenhach. The latter poet 
had just completed his ‘ Parzival and Avhen the Landgrave 
oflered him another tlie.me, it was again a French one, tliougli 
this time out of the Carlovingian sub-cycle of Cuillaiime dHh'a'mje. 
Still there must have been some exceptions iu the rule. Badly 
as the modernisers may have treated the ‘ Nibeliiiigeiilied,’Wi; 
cannot belicA'c that they did their \voi‘k for the Aullfige alehouse. 
The local bards, who introduced dukes of Meran into old 
German stories, probably received some re.Avard : though it juay 
have been small iu comparison Avith that given to Wiriit von 
Gravenberg, avIio composed bis Arthurian ‘Wigalois’ for the 
third Duke of Aleran. The Freneli Chansons dc Uvste (to 
AV'bieb we. sliali iioAV turn) have Ibemsi'lves sulfcred from their 
general popularity ; but they Avere at least cojiied wliile the 
Jorn/kurs Averc still welcomed in the baronial halls. Gji the 
other liand, the Gerniaii heroic poems, Avith a lew (‘XC(‘ptioiis, 
were almost entirely neglected by tb(3 ii]>]>er eliis.ses, until they 
Inul been hacked by geueratiuns of sirulliiig singer.^. 

R().\rANi;i:.s oi’ Ehi;n<.'ii OuroiN. A. Cvclk of CnAJibKiVAONj;. 

Jnlrodnrlion. French Hemic J’ocins, The Utansons de dcsic 
form a very large and mlerestiiig liody of literature, dcsic is an 
obsolete feminine noun, deri\ ed (like many others) from a Latin 
ni‘nt.er ]ilural ; namely, IVoiii dcsia {(beds). The vvordAvas origi- 
nally'^used in the sense of Ktory; thus each ('hanson was a desk; 
but it AA'us afterwards exiimded to a whole series of poems upon 
the founder of some family and bis desceiidunts : thus, the. dcste 
du Jhd meant a set of chansons on the deeds of lung Pe]tin and 
(Jharlemague. 

The form of the Chansons is peculiar. Tlie lines are ranged 
in sets, each set consisting of from lo to 100 lines, or sonie- 
time.s more, all ending with the same rhyme. These si'ts are 
iioAV commonly culled llr((des. Tn the earliest ]K'riod tin* only 
rliynie reijuireil Ava.s o.s.soyoo<('t. (or voAVel-rhynie) ; but this Avas 
gradually sup]»hiiited by the full consonantal rhyme. Tin* 
lines Avere ten-syllabled, till about the middle of the lAvelltli 
century, when the tAV(*lve-syllable lines (or AbMindrities) were 
introduced : and the latte.r Avere universally used before, the end 
of tlu* Ibirteeiith ceutiii’y. Several of the. ehnnsons closed eacli 
tirade Avitb a six-syllabled line, not. rbyming Avitli the rest of the 
tirade, Init baA’iug each a feminine terminal ion. 

None of the extant l\lSS, are older than the latii twelfth cen¬ 
tury. The subjei-.ts most in Aaigue at that time AVi-n; the Avars ol’ 
('liarlemagiie and the baronial tends. Among the poems of the 
latter clas.s the finest is the ‘ Chanson des Ijorrain.s,’a. gi'imine 
]u)]mlar E])ic, in about htl,000 lines altogiii her. It is in facta 
Avhole c.yide of poems, the chief of which de.scrihes long wars 
betAA'ceii a Duke Garin of Lorraine and Froniont, a Baron of 
Artois, for the pussi'ssion of liels iu the south of France. ‘ Raoul 
de Cambray,’ a sliuiber chanson of llie same class, is more de¬ 
cidedly bisloricul. The. author, Avlien describing a battle, that 
took ])lace about 943, appeals to an earliei' song (called the Peers 
of I'ermavdois), that avus Avritteii (be says) by one Bertolais, a 
Jongleur who wa.s present in the Ijattie. Idiere is no good 
reason for <loubting this statement, and it illustrates the growth 
of the. chansovs. 

The Jowfkurs sang ther//,awso?isto the sound of the vielk ; not 
the modern vielle (or hAU’dy-gurdy) but a kind of violin, which 
they played Avitli a i*egnhir l)uw. They are thus reirresented in 
many of the old illuminatiojis. The Joiajkurs, us a class, bore a 
bad reimtation. Many of them carried monkeys ahoiit, and 
played with balls, and w^ero in no resjiects better tlian our strolling 
jugylers. But there was class within class, and those wdio sang 
the Chansons de Oesto belonged to the liigbest. Some of them 
Avere soldiers, and aflecied to be gentlemen. Tuillelej-, who 
sang verses (from the ‘ Chanson de Rohiml,’ according to Waci ) 
hefore he struck the first bloAV at Hastings, is styled a Jongleur 
in the Chronicle of Geotfrey Goiinar. Most of them were more or 
less poets. Borne wrote their own chansons, "while others bought 
them from the original authors, and adapted them to the taste 
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of their hearers. AVlieii a Joiifjleur had thus obtained a copy for 
himself, he concealed it from his rivals with the ^eatest 
jealousy, and lie often made a ^'ood profit hy singin" it from 
castle to castle, or from fair to fair. A few of the Jongleurs’ 
copies are still preserved, in spite of the risks they have run. 
They are little weather-beaten volumes, seldom containing more 
than one chunmn apiece. The famous Oxford MS. of the 
‘ Chanson do Holaud’ is a Jiotablc example. 

The Chau^dus da (Jeda were the native productions of northern 
and central France. There used once to he a thc:ory f)f their 
southern origin : hut it has not stood the test of modern criti- 
ciain. The Tronhudours have left us a gi’eat lutiss of lyrical 
]) 0 etry, songs of love and war and biting satire ; and they make, 
frequent allusions to the. heroes of Carloviugian Romance. Yet 
out of more than eighty CImnmns da (kde that have been 
examined, only one,‘Chart do Ros-sillio,’ is ])roTionnced to be 
Provencal in its original form. ‘Ferabrji.s’nsed also to lu; ehiimed 
a.s an oj'iginal work, by tlie advocahis of tlie South ; hut it is 
now allowed to be a close, translation of tlie Northern ‘ Fierabi’jvs.’ 

But it is now time for ns to leave generalitii'.s, .and to take a 
brief survey of the Ihmniiiciis contained in the (!lmnsoiis dr (irslr^ 
and of those derived IVoni them. 

1. CharlriiHUfnr. iivd JWrs. ‘I'lio legends relating to Charle¬ 
magne must have, begun (as M. (tastoii Paris observes) in his 
very lifetime. Thus tlie Monk of St. (.bill tells wild stories of 
Iron ClnirlcN^ some of which lie had lieard us a boy from .an old 
soldier of the imperial army. 'J'he monk was an Aleniannian, 
both liy race and in language : and none of bis sl,ori(.*s an* to be 
traced in the, cIudisoux. This is .wonie slight negative evhlence, 
as far as it goes, of the French having formed tlie.ir traditions 
independently of the Cennans. Thi-re is little to lielji ns in 
following the development of the (’liavlemagne-legeiid, till we 
arrive at the clKdisons themselves. Now these were based upon 
popular tale.s, ami were sung eventually in towns and villages ; 
nut lliey were, addressed, in the first iustanee, l,o feudal lords 
and their retainers. The Barons were not likely to relish the 
)i(’.tnre, of an all-powerful .sovereign. They delighted to hear of 
lis deed,s against the. Inlidel : but they often took eijnal delight 
in bearing of the rude speeches and rebellious act.s ol bis vmsals. 
^loreover, tile, iiilere.st of the tale often retjuired the exaltation 
of its hero above the Em])er<»r: and this appeareil le.ss inqiro- 
bable, us tlie traditions of Frame liad eontu.sed all her early 
Cliarle.ses together, llem-e tin* llharleinagne of llomanci! is very 
inferior to that of History, 'the staiesinan is of course forgotten : 
nothing remains of him but the valiant Knight ami tin' luajeslie. 
King. TJiough still strong ami brave, he is very old : he is 
often eajtrieions, and too ready to lie (Uii»e(l by the traitor 
(laneloii. Still, be is the ('liain]»ion of tliii Cro.xs : that is his 
great claim. He can always count upon Archbislio]» 'I’urpin, 
good at muss, luit better still in battle ; upon his sage, councillor, 
Duke Navmes of IJavaria ; and upon his nepliew Roland, and 
Roland’s lirother-in-arms Olivier, lint not only the.se, and many 
otlu'r constant friends, rally round him : Imt even the mo.st tur¬ 
bulent chiefs can often foiget their ])rivate wi'ojig.s, when Cliri.s- 
teiidom is in danger. Mniijoiti is then their battle-cry ; for that 
is the juinie, of i\ni OrijlniiniK, iho banner of France, tliougli it 
was once, called llomainr., before St. I’eter had entrusted it to 
(.harleinague. As it is said in tlie ‘ Roland,’ when, the Ikiroiis 
are mustering, in order to return to Spain and avenge the 
Hero’s death :— 

“ ]’ui,s sunt nmiite/,, la baliiille dcminulcnt, 

^luiijoic csc.ricTit. Oil els esl Oiuieiiiagne. 

Ocfreiil d'Aiijou portet Torii) llivmbc, 

Soint I’ierc fut, si aveit iiuni lloniaiiic, 

Mais (Ic! Muiijoic iliK'f, out pri.s oscliungv.” 

IT. Special VhanHoni^ on the Peers. "We, have been speaking of 
the chansmis as a whole, but they naturally differ very much in 
their sjiirit. The more antique tliey are, the more they are 
devoted to the Enqieror. The ‘Roland’ has beiui jireserved in 
the pnroBt form of all, and it is absolutely inspired by religions 
zeal and loyalty. It was immensely ])opular, ami lielped to 
prepare the minds of men for the preaching of the tirst crusade.^ 
It contains a few allusions to still older chansons. J’assage-s of 
these no doubt remain ; hut tliey have been recast, and cmhodied 
in new chansons, hy the Trouveres and Jongleurs of the twelfth 
and thirteenth eeuturie.s. A. mere list ol‘ these chansons, there¬ 
fore, arranged according to the dates of their MSS., would only 
niislead the reader as to the compodtion of their several ])art8. 
We think it better, for our ]n’esent purjiose, to dwell upon a few 
of them. We will begin with specilying half-a-dozen chansmis, 
that first spread the fame of four Curiovingion heroes, who have 


since become more generally known under the Ituliauised nume.s 
of Orlando, Ulirivn, IJyijieri it JJaimc, and Kinaldo di Montat- 
hano. 

(1.) (ihaimns reluUny (o Roland aHiKdivier. a. ‘ Aspremoul ’ 
(recast at tlie beginning of the thirteenth century, in about 
10,<)()() lines). King Agolant, a Saracen invader of Soutli Italy, 
defies Charlemugue. Tlie French are mustered near Laon, and 
march past, the castle, wdiere Ifiiarhunague’s nohhow Jiid,andin 
(little Ruland), now about lb, is immured, together with three 
other royal wartks. The youths contrive to break away, and 
to join the anny. Jn the l»attle at A.s]manont, near Jiise (Reg¬ 
gio), Charleniiigne bimsidf is almost overpowered ]>>■ Eaumont, 
the youthful son of Agolant ; wdieii llolamlin ivscui's bis uncle, 
and kills Eaumont with his own sword, linrandul. Rulandin is 
knighted, and girt with Ihirandnl. Kote .— RoIamr.s Aviiming 
Dnrandal (the Italian .nurindana) is otherwi.se related in the 
‘ Clianson de Roland hut the usual account is the oiu' given 
above. By the Italian poets. Kaummit is <.ilh‘tl Ahnonie ; 
h. ‘diiurd de. Viane’ (comj»osed at the heginningof the thirteenth 
century, in about ObOi) lines, hy Bertrand, a clerk of Bar-sur- 
Anlie). Clirard is in rebellion, ami lias been long besieged hy 
(Jiarlemagne. The clianipions of the contending forces are 
Roland .and (lirard’s nejihew, Olivier; and they are about to 
decide, tlu* issue by single cmulnit. A cloud falls between them ; 
and an angel eommauds tlieiu to unite together against the infi¬ 
del. Roland is betrothed to Aude, the si.ster of Olivier; ami 
tlie two heroes liecoiiie faithful brother,s-in-arni.s. A\)b’.—This 
is only a coiieliiding cp/.sof/r, wliirh seems to have, been adapted 
by lie It rand from an earlier chansDu. c. ‘Fierabras’ (composed 
early in the tliiiicentb century, in Ale.vamlriiies). Obarle- 
magne is advancing again.^t a Saracen fori.res.s in Spain, to recover 
the Crown of Timms, the Nails, and other Belies of the Bassioii, 
The Emir's gigantic son ]'’ierabras semis a forniiil challenge to 
any of the twelve jieers. Roland bapiiens to be at variance with 
his uncle. Olivier elaiins tlii' combat, overcomes Fierabras, and 
converts him to Christianity. After many otlier adventures the 
fortre^s is stormed, and the Relic.s are sent to St. l)eni,s. d. ‘ Clian- 
.sttii de Roland ’ (eompii.-jed, jirohahly, soon after l(MH), in 4(M)2 
line.s, ami pre.served in a twOftli centui’y MS., nifiJni 23, in the 
Bodleian Bilirary at Oxford). Charhs (he. Liny, oiir yreat Ktn- 
fteror (“ (.'arles li lei.s iioslrc einpeivre nuignes’’) lias been seven 
years in Spain. King Marsile, the Saracen, is defending his last 
slronglmhl, Sarago.s.sa. Mai-sile oilers to turn Chri.stian, and to 
pay a large ransom for his land. Hot words are e.'cclianged in 
(Muncil between Boland ami his stepfather (hinelon, Charle¬ 
magne sends a favoiirahle answer through Oauelon: hnt the 
latter plot.s with Mur-sile. against Boland. ’J'lie hh-eiuh caiu]) 
breaks up. The army delile.s ihroiigh the Pyrenees. Boland 
and t he other ])eer.':, together with Archhisliup Turpin, are left 
to guard the. rear in lloncevaux. Olivier spies the Sarat“.eri.s : 
they are coming in myriads. Ilehegs Roland to .sound his ivory 
liom : but Roland refuses, 'flie peers are overwhelmed hy 
numl)er.s. At length Roland lilows the liorn, till liis temples 
crack. Jlnt it is now too late, and Olivier dies in his arms. 
Roland ami Turpin are left alone : hut, just a.s they make tlu'ir 
]a.st onset, they hear tln3 iruinpels of Oha.ileiiiagne advaneing. 
The Saracens Ily at tlie a])j)roa,c.h of the Eiiqieror. He finds the 
]>eers lying dead, ami Roland far in the advance of all, with lii.s 
sword Durandal and the ivory horn heneat.li him. The, Saracens 
are reinforced, .and attack Charleniagne. He cleaves the liead 
of Marsile Avith the sword of I'Vance, jmrsues the routed enemy, 
and enters Saragossa. Now that all S])ain is comjuered, he 
liastens hack to France. He leaves tlie ivory liorn at Bordeaux, 
and the hearts of Jiolaml, Olivier, and ‘J’uipin in St. Roman’s of 
Rlaye. Tie reaches Aix-la-Chapelle and enters tlie judgment- 
hall. Fair Aude, the, sister of Olivier and the, betrothed of 
Roland, meets liim there, and dies at his feet, (lanelou is tried, 
cnndeiiuied, ami torn asunder hy horses.* 

(2). Ohansdii on Oyicr. ‘ Ogier le Danois ’ (com]io.sed about 
12(10, in about 12,0{)0 or 13,000 lines, and attributed in one 
MS. to a jongleur of gentle liiith, called Raimbert de Paris); 
Ogier is a Danish hostage, whose life, has been Ibrl'eited through 
the acts of liis father, the king of Denmark. Charleniagne sus¬ 
pends his sentence, and takes him into Italy. He stays a p.inic 
there, hy seizing the Oriflamnie, and leading the troops to 

* In thia Normtm version Olivier’s riiimc is written “ Olivia*.” At the 
end is added the line, “C’i fait la geste ijue Turolilus dcclinct ” {here 
mtds the Geste that Turolthts rrlatesy But it is quite uncortiiin whether 
Turoldua (whoso uiunc is probnldy n Latinised form of the English Thorold) 
was the autlior, or merely a jongleur, or (and this is most probable) the 
scribe of the Oxford MS. 
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victory. He rescues the Emperor’s presumptnoiis young Bon 
Chariot, and he retunis to France ^\ith glory. One day, in the 

S alttce at Laon, liis son is killed by Chariot with a chessboard. 

gier, in his i'urv, attaclis the Emperor himself. He is forced 
to lly on his black stceil Broiefort; and lie escapes Pavia, the 
refli<ience of the Loirihard king Desier. (.'harleiiiogiic marches 
an army to capture him. Ogiur makes a sully and finds the 
gates of Pavia closed against him. He is chased from place to 
place. He stamis a long siege in his own castle on the Phone. 
Again he escapes, right through the, Krencli cam]>. He takes the 
road to Dennuuk, hut is captured, in sl(‘e[), hy the kniglits of 
Archhishop 'rinpin, who iniprisoiis him at Plicims, and Ids 
Charlemagne suppose that In- is starvecl to death. Seviui years 
eliipfie. Kiance is invaded hy the Saracen (Jiant, King linduis, 
ami no French chani|)ion can witlisLand him, Charlemagne is 
told tlrat Ogier is still ali\e, a])peals to him in liis dinig(*on, and 
even oilers to put Chariot at his disjxisul. Jh-nidbrl is found, 
drawing stones tor the Ahbey of Mismx. Ogii-r jhles to l.aon, 
and (iluuhiT. kneels bei'i)i'e him. (tgier lai.'-i'.'- his sword, but St. 
Micbael seizes it, sayingthis day the .‘••oiil of thy son is 
crowned in Paradise tiie gnat : '— 

*' Kt lini (■(■'-I ji'T lame (h' l<)n cnfaiit 
' Jvl ('(ivfim'e ('ll ii.irailis Ic jinoit.” 

Cgier kills llrehiis, and receives tlie duchy of Ih’abanI from the 
Fmja'ro)'.* 

(It;. AV (/,' .Mtitiliiiilinii (coiiijKcetl in tlie thirteenth centniy, 
in ahoiit, I7,:tr)(» AlexamliiiieS'. PiiKe .Mmon of Dordon hrings 
his four sons, ol'u lituu Peiiaiid is 1 he eldest, t<» he knighted at 
Pai’is. (.'liailemagne’s nephew llerlolais is beaten at c1m‘-s hy 
b’enaiid, and .strikes him. I{eiiaud hiains Pert.olais with the 
chessboard. His lirdliers Jielj) liini to es(a]ie. Aiinoii bim.self 
])ursues his sons, and linnis tluan into tlie (!i']>ths of the Poresl. 
of Ardeniu's. 'I'liev livi* a hard life then* for .some u*.ii.-. 'Du'v 
all get nearly .'-'larved, e.xcept tin* hay steed P.avard, which a 
fore.st fairy has given to llciuuid. 'riiey rcsidve (o (urn home 
at all Jiazanls. ]\Iore, than once Payard cairics all the lour 
lirol.her.s on ids hack. W hen they reach Dordoii they an* so 
Worn and Idaekened, that their motlier doesm.l know tli(*m : hut, 
a,s she s(*ats them at lahh*, sin* n cognizes |{enaud hy an old scar 
it|ion hi.s face. Aimon suddeiilv eiilcis tin* hall, and ahu.ses liis 
wile for i'e»*(ling r('li(*ls and oiillavs; Init. In* leaves lici*, in tin* 
end, to give, th(‘m all they r(*(piir(*. 'riny arc joined hy their 
consin, Maiigi" (rAigrenioiit, w ho has .*'tndicd tin* black ait at. 
’rul(*do. ’l’h(*y si'i'M* King ^’oll of (l.iscony again.-l tin* Saracens, 
and Kenaud marrie" the king ^ daiiglili r. 'I'hcy now hnild (he 
town ami castle of Miauaiihiui. near the (lavonne. Charlemagne 
at,tacks them llien*. 'I'liey hiiHIe him, with the help ttf Mallgis 
and liayai'd. At last, .Maiigis turns In rmit. Ag;iin the brothers , 
are driven out. into tin* world ; again lliey l:dv(* r(*riigt* at. Dordoii. | 
Charlemagne grants llieni llieii* hAa*.-;, lail iiisisl.s on (h*.-tid_\ing 
tln*ir fairy steed, Payard is .sluiekled, and vcigli(i*(l with a ling(* 
stoin*, and cast, into the river: hiil In* ii,''(*s Ine. and hounds 
awaiy to tin* Ardennes, where he will gallop about for l*^(*l•, 
After oilier adventures Penaud retires, in ili.-gnise, to (’(dogiie ; 
where he AVorks, as a eoiiiinon mason, at hiiilding the cathedi-al. 
He is kil](*d hy some ji alous fellow-workmen, and thrown into 
tin* llhine. His body is miiaciilonsly recoAered, and hi.s name 
revealed, and Peiiainl i.s caiioMi/(*d.| 

'I'liis is tin* last, clioiiyini of Avhicli Ave .shall olfer any ahstracl. 

• In fill* l.'itc)' versidii.s (((iiil.'ilniog ;iii()ii( gngUX) .\l(*x:m(!iiiie.s) a Cdii- 
KpiciKiiis piO'l is pliiu'd li\ iJn* Artliui iaii Mtnijiw tu and (dlicr lairic*-, 

^^llo^isi^ llic licio at liis tirlli, gillinj; liiin xvilli l•((U^il;;(■, Ac. .Mm^uc 
atterwards receives Jiim in Avalon, mIk ic lie lives (nj-;(()() \cais. lie tlicii 
rcliiriis 1(1 Kiiiiiec, to rescue it from a fircat, d!ni"(*r. lli* wcarsa riin:'of 
\(m\\i, in\(\ Wars tlio slump oV a latid Vuihvawd t*'hu\\-.ir to VhaV in the 
(Jrt't'k U\\e (if Mi'lea'icv), upon wViuii \iis Wle depends. Wixen iiis nnssiun ^ 
is aecimipiisin d. lie (\ra\\s olV llie ling, ami \livows llu* lirand into l\ie 
llaiiK's. 'J’Jiis enlarged m rsion i, Ihc erigiiial of (lie old eliiip-liooUs, 

■f “Dordoii” is in oiie passagn* nlentitied with I hitirdon, mi the road 
from Paris to ('liartrcs, lait in ollu'i ]ia-sau;('« the localily is obscure. 'I'ln* 
lour brollicrs mnlergo very similar trials in (be Ard(*nm*s, where lliey 
liav(* a castle ciillcil Moiiliiisnr, and in (iascony ; and Paulin Paris snjrgests 
tlmt lilt* sieves of Alonloisnr and IMoiilaulmn belonged to two (lillereiit 
vei-sions of the .same story, inlajiled by the .bnigieurs to their iiorlhern or 
tln'ir soutln'm lienrers. '1 lic name of (In* soidberii castle has reimiineil 
attaclied to that of Itenaud, but the cradle of the legend Avns in the north. 
On the Aleus(>, above Sedan, stands the village of (.'liateau-ltenand ; and 
bore they used to show the tower of Maugis as well ns tlio .stable of Payard. 
Ponllicling claims are to be met-Avith still in tlie counties of Namur and 
Jai.'‘ge; as far, in sliort, as tin* old Forest of Ardrmie.s exli'iided. 'Jin* 
chap-book of tlio Jwnr bous of Ajfmon was esjiccially popular in (Jerniany 
ftud the Notheiiand.-; and the great horse AV'ith hiu four armed ridcrB 
figured upon many an ancient eigiiboard. 


The reader may remark that we have not yet named the twelve 
Peers. In fact, it would be dilliciilt to do so, as the names vary 
in the various chaiwmif, and sometimes within the com])ass of u 
single chmimi. Tn the ‘ Boland’ they appear as a band of brother^, 
in-anns, of Avhorn Poland and Olivier are the leaders. Arch- 
bishop Turpin seems to be considered one of them, and also Cimrd 
de Poiissillon : the re.'st of the names would be quite unfamiliar 
to mo.st readers. Ogier is certainly vnt one of them, for he i.s far 
UAvay towards France, in commaml ol the vanguard. In other 
c}ntnnniti< Ogier i.s oft(*n inentiom'd as a Peew, but Penaud never. 
The latter is an outhuv tliroiiglnmt his Avhole career of arms. 

111. The three th-Hkn. The Carlovingian rhtnmms began, nt 
l(*ast a.s earlv as the thirteenth century', to fall into three groiqiH, 
or bV.s'A.s-, each named .after tin* founder of a family. 

(a}- DV.s’/i'* (tu h'ni (Pepin). This (jeslc. lji*gins Avitli a coiiqiara- 
ti\'cly late coinjiosition. '.I'his is the ‘ J5ert(‘ ’ of Adene.s le Ibd, 
A\ho Avas hlvii of the ovinAreh in tin' court of Prahant, and after- 
! wards in that of l''laiuleTH. He Avas liorn ahoiit 12-10 and died 
about PIOO. Ill* jVmiuently resided in raris, iiTul wrote iii tin* 
pur(*.s( French of his day, He has often heard thi.s story mangled, 
in* says, hy' jirenlire jongleur,s ; hut In*, has fouTid the only 
aiillieiitic. records of it at St. l)(*nis. It is the old story of tin* 
hetrothed Princess, avIio is siqiphinted ami ]ierseeuted hy her 
wailing-niaid. in tin* jui'.'-eiit inslanee tin* frand is diseoveri-d 
hy the maid'.s j/n/ pos.-essing //ok/ fet, a curious distinglli^hing 
mark for tin* i'(*al i’rince.ss ! J’eit/* then miirrii's P('pin, ami 
hears him ('harlcmagin*. It is douhtfiil Avln llu'r tin* jinor 
Piiin-es.; of the original legend Avas not still moie d(*i‘()rmed ; 
wliether. in short, she Avas not the verilahh* Ihhie J^nloinpi,- 
((jneen Coosefoot i. There formerly existed cliaiisons that eon 
tinned the .dory: lioAV I’ljdn and Herte were jx/isoni'd : lioAV 
<'harlcmagin* (1 lu ll lifti'cn) was forced to lly : Iuiav In* a,*,sinned 
tin* name of Muiml, and tiadv refuge A\ith tin* Saracens at 
'lolcdo : and how In* iceoveivd his inheritance, ami mai'ried 
(In* Saracen king’s daughter, (laiienm*. Put the independent 
ihnnsxiiti on Maeii'l aie lo.d : and the stories only exi^t in tin* 
l.il(* Fn*n(h eyclienl ]ioem.s in Hiili li and (icMaimn versi*, and 
in Tl.diaii pio.«(*. K(*Nt (‘onn* tin* ehniixoin^ on the great wars 
III Italy and Spain, three ol' wliieli we have already de.scrihed ; 
and tliat on a Avar again.st tin* Saxoii.s, called the ‘ (/hansofi des 
Sai.'^m.s.’ Put thcngli tin* jongleurs still conliiiiied to fiirhisli 
iqi Ihe.-c* old heroic snhjecis, tli/'y soon sought to vary them 
A\ilh neW' ones. .Such is the ' \'oyagi* I'l .Iciii'ialeiii,’an Anglo 
Norman ]io(*m, more than half hurle,-i([in*, lliat contains some 
good dcscripliiais, hut is chielly {)ecu])ied with the‘‘gabs ” (or 
/./•(K/si of Chailemagm* ami hi.-, tAvehe Peers at the (..'onrt of 
i ('oii.'tantinople. It only exists in one MS. of the thirteenth 
I century, at. the Piilish Mnseiim {/('n//. M! I'k viii.). More loosely 
j attached to the (iixte thi fhii ai/* a few piii'c roinain'e.s. dm* 
of tlic.-e is * Hnoti de Pordeanx,' of tin* Iat(* twelftli century, in 
which Hinm olilains (In* heard and grinders of a Ikihylonian 
.Soldaii, Iiy tin* help ol tin* ellin king, OIk'I'oti (the Elheiicli of 
tin* (Jeimaii jiocin ‘ ()inil'). Jn'Hnoii’ ('Jiarloniagne is repre- 
s(*n(cd as ((illcring on tin* A'crge of the giavi*. His aetiml death 
is not de.sciilarl in any c/ma.'im, tin High it is .alluded to in tin* 
third g( ste. 

(A), (tistr ite Doon fie ]\I<njnn'e. Tin* hero aaIk/ gives his iiaiiM* 
to (his (/(>/,' is ehieilv vemarkahle for lighting a. desjieriile duel 
Avith the F.nq.eror him.-elf, (ill lln*y are sepaiated hy an angel. 
His own eludihiiii is late. 'J'lie poet (*xju'e,ssly Avarns us that tlii.: 
i.s not the A.o/ Ibion de Mayeine, Avho Avaa tluA stejifalher of 
Pciives d’JI.an.slonne (our /»/r/.v k/' Jhfinjtton) : hut if we may 
believe (he still later ‘ (hiufrcA',’///7.s' Hoon Jiad at least the liad 
luck of being grainlfatlier to Ibuielon, “((iii list la tiuison.’* ]n 
the Italian poems tin- Avlmle raw* of Mo.tioii:.<i is inii'di'd Avilh 
Uic bwachi-voAis qwwWlies of iiinio. A'he Fveiic.b poets, boAVever, 
V\vong\d, ot\w*,VAv\se ; and two of Uiw hvsV. coAAs’ms oV thvm'\on, 
acc'U'ding to lb(* ‘tliuiVrey,’ were Ogier and Bemmd. 'rheir chun- 
jiof/x AVe have idready descviVied, ijiisllv, the, (Irxfe de Jhon in- 
chidea the North-French vev.sion of ‘ (lirard de Ibiussillon.’ ’J’ln* 
historical (lirard (of PoussiJlon in Pmrgundy) wnis defeated In' 
Charles le (Jliaiive, in ITovetiee, in 860. Acjcording to the Pro- 
vein,‘ul c/winson, ‘ (.Jirart de Uossillio,’it i.s (’liai'l(*s Martel Avlm 
eouqne.ra the hero. (Sirart, is icduced to siqiport himself n.s a 
collier : but lie. is ovt'iitnally restfrt’od to his fligiiities, Thesann* 
.story is told in the North-French * Girard,’ only the monarch 
there is Charlemagne. 'I'liis i.s an irnstance of three of the French 
Charleses being eon fused together. 

(e). Geste de Garin de Monrjlane. Here again tlu* rjes^te i^ 
named after a man, whose long chanson is late and of little im¬ 
portance ; but the real hero of the geste is Guillaume d’Orange. 
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The historical Guillaume was sent by Charlemagne to Toulouse 
in 787. He subdued the Gascons, and governed the South of 
France in the name of the Emperor’s young son, Louis, Duke of 
Aquitaine (aft(:rwai*d8 Lmiia k D^honnaire). He checked a 
Saracen invasion in 793 : and he headed a successful expedition 
against Barcelona, under the nominal command of Louis, in 801. 
He linally entered his own Abbey of Gellonc, and died thei-e in 
812. He was canonized, and Ills Lt/c, written (in Latin) in the 
eleventh ceiitmy, is included in the ‘Acta Sanctorum ’ for the 
28th of May. lie died two years helbre (Miarlemagne ; but 
Louis had jji’cviously assumed the title of Khuj «/ Affiiitaiiw ; and 
tliis, no doubt, lieljxid to coiifiisc the traditions of Guillauiin'. 
Heme most of his great feats against tlie Snracojis were .su])posed 
by the ])Oets to liave been perfoiined in tlie- reign of Loui.s le 
liebonnaire. Guillaume, moreove]’, lias evidently been con¬ 
founded with later soiitliern lieroes of the same naim*. In tlie 1 
accordingly, he is a mere youlli wlnui he is knighted 
hy ('harh-maguc. ‘I’lie aged Einpi vor is non- bent, against imicli 
opposition, on crowning his son Louis; ami (Juillauiiu* as.sisls 
liim in ellecting this. (Tuillauiiu* then leaves for Boim;. which 
is besieged by Sarace.iis, and kills the gigantic king, Gorsolt; but 
not liefore he has lost the ti]) of his nose iu the comhat; and lie j 
cries—“ now let imn call me Gii Ulan tin' al corf me(William | 
yliort-nose). lie hears of Clliarlcmagne's death, liasteiis back to 
I’aris, ami frees Louis from the clulcliesof Hicliard of IS'ormamly. 
Again he turns south against the Saracens; .-md lie cai*tnics 
Mimes l»y ilu* old slralageiu of a cart loaded with )>arn ls fnll ol’ 
knights, he himseli’ being tlie carti'v, llei-nteis (h-ange in Sara¬ 
cen disguise ; wins tin' lovi* of (^Mieeii Orable ; and muiiilaiiis 
himself, with her help, niitil succour ani\es. He has Orable 
baplized by tlie name, of (iuibor, and manies lier. lie bolds 
Oi'aiige for imuiy year.> against King Di'srame ( \liili rrahiiinaii <if 
Gortloi'ti), His nejiliew \’i\ ian is killed, ami Gnillauiiic liimself 
is routed at J/./.yc(f/i.s (Jirhl of Arlrnl). I’lil his wife still hoMs 
Orange. ; and lie returns n itli a fresh army to the .same li(*hl,aml 
gains a crowning victoiy. Thi.s romance of hi.story is sung in 
live ^the ‘ Ooiiioiinement booy.s,’‘ ('hairoi di' Niiiies,’ 

‘Jhu.se d'Oraiige,’ ‘(’ovemins Vivien,’ ainl ‘^Miscans’). His 
careiu' is clo.sisl hv a lmiiesi(ue.-lK‘i'oic vlian.'oti on his moiiKship 
(‘Moniagi* (luillaiime’). 'J'o the third //o./c belong al.o the 
s])iriU:d c/m.io’ini.s on <Jnillaunie’s falln'r, Aimeri de M'arboime, 
and tliat on liis great uncle, < Jimnl de \'iaiie. The latter we 
have noticed alreaily. t he wholi* //c.s/c contains more than 
J30,i)()0 lines ; and scvi-ral of Hu* <7ofa,sv(//.s are laic and dull, 
one them being the work, luid e.stcemcd tin- poorc.'.t work, of 
Adenes le Jioi : hut tho.'^eon (Juillaume are of the twelfth ceii- 
1 iiry, and are iirst rale, 'flie ‘ Ali.scans, in parlic.ular, is considered 
a formidable rival cd' the. ‘ Itolaiid.’ 

J V, y'/Vc ('ijrllral Vontnt. ’idle cliatinoils liad much Homeric 
•sliilfin them : but the period of heroic, jaietry slijipcd anay.aiid 
no French Homer had arisen, to fuse any of iJie scattered songs 
into a regular I'pie. A we.ik atli-iiijit in this direetion was 
imuK' by i'liilippi.* Afouskes (or AJoiisket), of a knightly family 
of dVmniai. His t'/(I'ea/V/an ranges over the legemls and annals 
of the Freiicli, from the Fall of Troy down to soon after 

which year it was i-onipleteil. It is in 31,2h(j octosyllabic, line.s, 
about 10,(HH) of wliicli are devoted to ( barlemagnc. Its editor, 
the. ilarun de lle.ilfenln rg {Uriissch-, Iis3t)-H), imagined I’liilippe 
to have been a bishop of Tonvnai, but lie sub.se(|iu>ntly acknow¬ 
ledged his mistake m a ,Siiji]>hincut (IS-lo). Another attempt, 
(••lually ])oor, was m.-ide. in tJie reign of I’hilipjte le Bid (1285- 
The king’s brotlier, (diaries de Valois, commi.s,siom'<] 
his court })oet, Girard of Amiens, to undertake the task. 
Giraid’-s ‘ (JJiarleniugne’ is of some liti le. iiileiv.st to the. critics ; 
hut chiefly because, it liidps to eonfirni the Ficmdi origin of 
some, liciions, wbicb have been claimed by Holland and Ger¬ 
many. ll is in three IJiiolcs^ containing altogetlier 23,320 A\ex- 
amlriiios. 

V. Prose Carloviwfian Jlo'inances, iii France. The nnlv ini- 
liortarit Romances of this section are the ‘ Turpin’ and the ‘ rbilo- 
nieiia.’ a. Chronicle of Turpin. TyJvinns, as the earliest 
records call him, was Archbi.shop ot kneims from 7r>.'i to 794 
or 800. Thus be died tminy years before ('barlemagnc, who died 
in 814. The Ghro)dck that bears the name oi Tnrjiin was con¬ 
sidered genuine history for eeiiluries. Yet there must soon 
have, been some sceptics, such as Piilei, Boiardo, and Ariosto, 
who coiistiiTitly up])eul to thi' archbishop with mock gravity, 
when they are about to invent amort; extravagant liction than 
Usual. The first c.ritic, however, wlio denounced the work a.H a 
forgery, was Papiiius Masso, in his Annaks, Lib. ii, j). 97 (Paris, 
H>78). Of late years the only question has been, as to the author¬ 


ship of the Chronick and its connection with the (insane. The 
coin]»letest solution hitlierto offered of the problem is by Gaston 
Paris, in his jmmphlet, ‘He Pseudo-Turiuno’ (Par. 1866). The 
following are his princijial conclusions. The work is in tliirty- 
Uvo chnphrs: but tliese are vvidently by at least two distinct 
authors, who lived respectively in Spain "and France. The first 
! five chaiitirs make no judeiice of being by I'lirpiu. They relate 
[ how, one night, when Ghurlemagiic Imd been gazing at the stars, 
j the apostle St. .lames appealed to lum,aml showed him that the 
j iiitlli'n mill led direct I'rom France towards lii.s own neglecteil 
; grave in Gallicia ; how the Emperor invaded Sj lin, ami the, 
j walks of Pampclima fell miiaculoiisly before liini: liinvbe broke 
i down all the Moliamincdan images in Spain, except the great 
Idol al Cadiz: and liow he built the slirine of St, Jaiue.s at 
(kmqio.stella, and returned to France in triiimjdi. These five 
f/my7<r.-f arc complete in llieni.seh cs ; and they aio fnll of local 
allu.-'ion.s. No Fremli knighl.s arc named ; ami ’I' lrpin is only 
miuitioiicd casually, abd that in the lliinl ])cisoii. Ttic renuiiii- 
iiig twenty-.seven chapiters contain mimes of Moorish kings and 
French knight-s, Jjatiiiizi‘d IVom tlio.se in the clioii.'sons, together 
with the constantly reeinring jilirase of “ Ego Tiiipinus.'’ They 
narrate two other expeditiun.s into Sjniin, against .'liyolanilus 
(the Aijolavil (»f the ‘ A.spremonl,’) and A/ur.s//■/«.■< (the Marsik 
of the ‘ Kolaud,’) ending with the treason of Ganelon and the 
I death of Buland. Tiiipin, of eoiu’se, oiitlive.s Roland : he lelires 
to Vienne, to recover from his wounds : ami lie is still residing 
, tiler*, when be beholds the Fiends riisliing to soizi'the soul iif 
I the dying Ch.uleimvgne, and .soon altcrwanls retimiing from the 
i <leath-bed with di,.eonili1 lire, ’flic ('hroniclc has also a short 
J'r. facc, bearing tlie iiaiiic of Turpin. To lhi,s work there are 
often added four Hiiiiiociiicntnnj I'liii)'li rn, \i\ one of wliii'li the 
author calls himself a milive uf Vienne ; and Gaston Paris 
believes that all, except the lilsL live cluijiiirs, are due to the. 
JMoiiaslcry of St. Andn- at \'jeiine. ’I'lie_\ must liave been com- 
j jio.sed before 112<>, or they would surely have maile .some (jiiasi- 
I )>roplietie allusion b* the erection id' the arelibisliopric of 
j (toiiipo.-lella. Now, in JJOS, Giii de Borgogiie. arelibisliop of 
j \ ieiiiie, iiiul afterwanls Pope Callixfii-' II. (II19-2J), went to 
; Compo.slella, to (lie.^val of his brother b’nimond, who was Count 
of Gallieiii, Some of tin* monks iu liis train niii.st liai’t* J'miml 
j the liisl live (Viop/c/v at ('onqioslella, and liroiiglil, them back to 
j Vienne. ’I'he wliide Aiork is commonly introdiieed by a con- 
i firmatorv /’,’/o'.s//c of Callixlns II.: but. tliis is a forgery ; for it 
j is not only addressed to Diego Gelmire/., Iir,>'t archbishop of 
I ( oni])osti‘lia (who hud himself put foiih a miieh more imposing 
nairafirr id' the Inrcniioii of St. .I:mies’s bi.ily), but also to 
William, Palrianh of Constantinople, who was not e.leeled till 
ii:»o, wlieieas Callixtns died in 1121. The Miracks of St. 
.iaiiies, and various ,sV/'a/o//.s', aserihed to (!alli.\tiis, an Fjiistlc of 
liiiioeeiit IJ,, and olhm- J'oigeries, Avere achled about Jl.’iO. 
'I’liere was a (‘oj^y of llii' work at St. Deni.s, in i Kid, when tlie. 
Emperor Freileiiek Rarharo.ssa .sent a clerk there, in older to 
write a hi/'r of Cliai'IemagiK', jireparatory to Ids lieiiig canon¬ 
ized. Other inlerpolaliom^ hud heeii made hefore 1183, when 
Geolfrey, Prior of Vigeoi.s, commended tlie woi'lc to IiIh clergy. 
In 120,5 it was inserted in the ('lirontchs uf St. Denis. There 
are many French Irun.shilion.s. ‘I'lie earliest was made by one 
Nicholas of Senlit>, fur the Comte de Sl.. Pol, about 1200: and 
this was soon afterwards eopied, in a siuni sonlliern dialect, and 
enlarged xvith ai-bjlrary inlm-pidal ioii.s, by a writer of Saintonge. 
q'lie one ii.snally a.seribeil to J\Iiehel de Jlaiiies .seems to have 
really been by n certain .le.in, at the desire of Count Rciiaud of 
Bologne, iu J20t5. ‘I’liere are. two oilier \ersioris in (J7lli cent.) 
Mss. in the Ihitisli Museum : one (in Arundel 220) is by 
William de Briane, eliajilain of Waiine, fourth Jjord Fitzgerald 
(one of Uie.haril Cmur ile Lion's crusade vs), at the dewre of bis 
patron’s wife, Ali/, (a sister of the famous .lobn do. (.\mrcy), both 
of wlioui died soon after 12IG ; tlie other MS. (addl. 17,920) 
is in Proveneal. The. three, great Gestes were almo.st coniple.to 
before the ‘Turpin’ became, famous: and it never had much 
ellect ujKin the jongleurs, excejit that by helping to increu.se, the 
reading ]mlilic it decreased the audience of the singers. The 
original Ijatin text was tirst published by S, Seliard, ‘ Chrono- 
grajilii lA’. celebre.s’ (FraiUfnrf, IfiGG) ; but the most liiindy 
edition is by Seb. Ciam])i (/’Voci an, 1822). A French transla¬ 
tion hail been pnnioiisly jniblished (Park, 1527), which pro- 
fi‘s.sed to be made iVoni the Lat in by Robert Gaguin ; but it was 
nothing more than a modernisation oJ' tin; enlaiged version of 
Nicola.s of !>enlis. 

b. Philomena. This i.s anotlier monkish chronick, more 

distinctly local. It is ascriboil to Charlemagne’s Master of 
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History, Philoiiieim ; a personage unknown elsewhere. It tells 
how tlje Emperor took Carcassonne and Narhonne from the 
yarsiccns, and founded ilie Aljhi-y of La Grasse, before his great 
expedition into Sj»ain : how he divided Narhonne into three ; 
giving tlie first poj-tion to the new archbishop there ; a second 
porti(m lo Aimeri, hence culled Aimcri de Narhonne; and a 
third to the Jews. The geneulogical account of Aimcri is bor¬ 
rowed from chansonit that had already b(;en recast so as to fit 
tlieni into tlie tliir<l According to tlie chansons Aimeri 

himself cajitured Narhonne : hut tlie monks of La Grasse 
altered st‘V(‘ral details, to the gri ater glory of the church. The 
earliest text is in Troveiieal of the ]:jtli century, preserved in 
the 14tli cditury MS. in the, IJritish Museum {AtUlL 21,218). 

The other writers belonging to this section, with a very few 
trilling e.xccjttions, did iiotliing Imt turn the chdnsmis into 
Latin or French prosi*. The Latin chronicler he.st worth men¬ 
tioning is Alheric de. Trois-Fontaines, a monk of ilie ju-ovince of 
Idege (died ah. 124(;) wlio enlivened Jiis Tiook with GarJovingian 
tales, at the same lime Avarning his readers that they are de.iiveil 
from ])oetical sourc,<‘H. Of the printed prose French romance.s, 
so painfully analysed hy .lohu Dunloj), ‘Hist, of Fiction’ 
(:ird cd. LnmL 18JO), ll’ic following list will sullice. The 
earliest, Avc 1 telieve, was ‘Fier-a-lhas, le geant’ {(U nvra, 14/8), 
afte.rwards ofleii rc])riulcd as ‘ l^a compieste dii grant roy 
(harlemagne des hispaigiies’ {Lijn)), lOoJ, <fcc.). Next comes 
‘ Valentin ct Grson,’ said to liave been written for (diaries VIII. 
(Lijov, 1480): it is adapted i'umi ii chaiisoii noAV lost, hut which 
is meiiti(tnc<l hy a d’rouoadour of the 12tli c.enlury. ‘Jlmm dc‘, 
Jiourdeaux’ and ‘l-Jgier’ are taken from the rhtnisoHn of the 
same name, of course in the ino.-^t hloated .shape. ‘Meiirvin,’ 
sou of Ogier, on the oth(!r hand sismis to have been an arbitrary 
romance i04(i^ suggested hy the iiojmlurity of ‘ Ogier.’ 

'J’lie ‘thiatre Jib, Aynum’ (1020) was luckily formed njton a. 
good vei'siou of ‘ l{enand de M(»iilanhaii hut the numerous 
uhsiird poems that Itiaiiched forth from ‘ Jvemiiid’ also gave 
liiith to monsters in ]irose ; these were ‘ lli.stoiri* de Maugist 
d’Aygivmont ’ (/'<o*. 1027), ‘La ('ompie.ste de Tivhi/onde’ {no 
(Inlr), and ‘Mabriau roy de llicrusalt ni’ (/'o/'. lOttO). From the 
coarse ‘ Voyage a .lerusalem’ came the foolish ‘Galyeii Jilietore’ 
(l\tr, lOUD). ‘ Dooliii de Mayeiice' {Par. lOOl) xvas taken from 
the ‘Dooii,’ mentioned as the falhei’ ot tJi<’ se/’ond yerto. 
‘Guerin de Moiitglave’ was (’(iiiijiouiided of two cli((nsun.'t he- 
loiiging to the thiid f/cs/c, namely, ‘Gafin de, Mongluiie’ and 
‘Gii’iird de Viane.' Lastly, the two wretched ]iro.s(! romances 
of ‘ Milles et Amys’ {Pur. JOih cent.), and ‘ Jourdain de Liavi's’ 
{/*ar. 1020), ai‘i! taken IVom two rhun.son.'i, the fonndatiem of 
Avhicdi was the beautiful old legend of the two friend.s, Ami.'^ 
and Amilioii. d’his legend was onl\ forcedly eoiiiiecled by the 
later Avrilers with Gluiflemugne, and therefore, has not been 
mentioned here*. Tin; Middle .lyrs are .scarcely re.jm-sented at 
all. in these ]»rose I’ailovingian lomaiices: they belong to the 
Htagiiaiit period tliat preceded the Renaissance. 

One of the prose romances still iinjuinted descwvc'S a few con¬ 
cluding words. It is a cyclical romance, called ‘ Les Goinjiu*stes 
de Cliarlemaine,’ametng ihi^ MSS. in the HihiioHirt/ur ilr Ihmr- 
ijoyno at I’russcls, 4’he llruds of (Untjihrs, ])n])lishe<l hy Rciitl'cn- 
heVg, ill hi.s ‘Philippe iMonsket’ (I. p. 474, iVe.) liavi* at all events 
heeii lound useliil hy tin* critic.s. Ji proles,ses to liave been com- 
])ihsl, in 1408, by David Auhert, a native of He,sdin iji Arteds ; 
wlio was a callignnphi.st, ilinminatoi', trau.slator, and Jiislorian, 
in the, service of Duke I’hili]) the Good of Durgundy, and rose, 
to i)e the Duke’s lihrariaii. lie outlived his ]tatruu (who died 
in 14ti7), for there- is a. !MS. in the IJritish Museum {Pay. KJ. 
G. 1II.) signed with his name, and dated 1470. lie has Jong 
been known as a master in tin; semi-Italian handwriting, tedi- 
nically called hdfurde, which Gaxton imitated in some of Jiia 
earliest 1,y]»es; but his claims to author,ship are comparatively 
new. Vet, according to anotlier of the iJrit. Mu.s, MSS. 
{Uoy. 10. .F. V.), he was the author of a, more, important Avork, 
tin; romance of ‘ Percefore.st.’ lJut this claim must be treated 
niide.r the he.ad of Pomuncm. 

VI. Carlomnyian PomancuK in Korihern, h'nrofic. The English 
(•ont.ril,niti«.»nK are very meagre, and they arc* not older thiui tlie 
fourteenth century. In the Netlierlainls there are many eon«i- 
dijrable fragments, hut all tnuislated from the. French. In Ger¬ 
many the metrical chronicles contidu a good many Garlovingian 
h'gends. Tliesi; are mostly monastic. But the ‘ Kuiscrclironik,’ 
Aviitti'.n about IlOO (ed. by Massmanu, ;i vols., Quedlinburg, 1840), 
gives a sketch of (.Hiarlciiiagne’s Avhole legendary life. About 1170 
a Bavarian priest, named (kuirafl {Pfajf'c Chunrat) turned one of 
the early versions of the ‘ Roland ’ into the * Ruolandes LicL* 


This rude poem was paraphrased, before 1260, by an anonymous 
Austrian poet, wlio calls himself “ Der Strieker” {the Arrmgei], 
The great Bavarian poet, Wolfram von Eschenhach, treated the 
subject of Guillaum e iVOranye iu his last work,' Willelialrn,' bijgim 
about 1200, and left imperfect soon after 1210. It is founded 
upon the ‘Alisc.ans but that chammi supplied Wolfram, with 
many details of Guillaume’s youth, Avhich he has Avorked up after 
hi.s own fancy. The .subject Avas continued liy D1 rich von Turlieim 
(about 1242), down to the monl'ship of Guillaume. Tiirlieim 
droAv immediatelv from French sources. Ulrich you deniTiirlin, 
oil the other hand, wlio related the youth of Guillaume and Ids 
marriage Avith Grahle in another ‘ Willehaliii ’ (about 1273), 
.seems to have done nothing but enlarge the early portions of 
Wolfram’s ])oeni. Other Ji'geuds, .siicli as those of Mainet and 
JCleyast, came into Germany through the Netherlands. A cyelj- 
eal ]Miem,in .35,800 lines, ending Avith Ronct'miv.c, is still entitled 
‘ Karl Mainet,’ because tin* jiortions wliic.h were first discovered 
dealt only Avith the youtli of (4iarlemagiie, 

Pe,rha])S tin; mo.st interesting northern adaptation fif the 
eJutnsons is the series in Icelandic prose, onlith-d ‘ Karlamagnu.s- 
saga’ied. hy G. Unger {Cliristiuida, LSfJO), Jtwas first com¬ 
piled in the first (juarter of the thirteenth century; hut a feAV 
insertions were added about 1300. It is now in 10 Parts. Thesi; 
are:—1. The youth of Charlemagne, including his adventure 
Avith Pasin (fr/im the Fri.-iich original of ‘ Plrya.'itP), down to the, 
exjiedition to Gallic.ia (from Turpin). 2. ‘ Landre.s-tlnlttr ’ {Kpi- 
node, of Lanili'i.s): the story of Glif, King Pepin’s danghter : 
lioAV she is married to a Duke Uugon, and bears him a .sun, 
Lai id res: how .she is accused by In-r Jiiishaud’s “stiuard” 
(steirard) of witchcraft and adultery, and hiockeil up in a tower 
in tJie middle of a fori-s(, and left there to die.: how Landivs is 
tlriveii into the woods by a wicki il st.eji-uiollie.r : and liow he 
tiiuls his OAvn motln'r still ali\'e wilJiin ihe tower, sustained hy 
the grace* of Heaven. This is taken IVoiii an early Aversion of 
‘ Dooii de la Roche,’ a chanson that now only exists in a late, 
and deluised form, in a lifli-entlL century MS. in the British 
Museum {JIurl. 4401). 3. (hjirr (tin: first, Pranch only, agreeing 
with the. te.xt of BuiTois’ edition). 4. Ayoland (partly from Tiiipin, 
hut ingeiiioitsly eomhiueil Avilh ‘ Asi>rciuont'). 5. Giiitalin 

(from ail early vensioii of tin; ‘ (dninson dis Saisnes'). 7. Uo/yio/c 
to Jrrusalcin. 8. P<incvrran.r, 0. Monkship of Uuillaumo (an 
e|»iso(l(* only, ending with his death). 10. Jhath of {JharU'iiaufm: 
(Iroin rincent dr Jlmnrnis). Gaston Paris Ihiiiks it most pro¬ 
bable that all the rhansons used in this eoiiijiilation were ohtaineil 
in England ; two .'^Ijorl, mangled ([notations, that occur in Part a 
having been a]»pan*ntiy written in Anglo-Norman. But the 
origin of one of the later insertions, Pari 2 (the ‘ Landres-thtlttr’) 
is more directly iiileivsting to English readers. It commences 
Avith a .riiort Jntrodartioit^ a^ follows : Wlu-n Ah.-xander 111. of 
Scotland died (in March, I28(i), he was sue.ei’e.ded hy his grand¬ 
daughter Margaret, the. Mail! of Moriraii, ‘llerra’ (i.r.., Lord) 
iJjarni Erling.sson escoited her to Scotland, and stayed there the 
following winter. He found this ,*<tery written and j-elated in 
English speech (‘‘rita,(Na ok .sigMi i imskn maliand liad it 
traiaslated from Engli.sh into Icelandic ( “ or ensku inaali i nor- 
r<eim ”). Tliis accounts for tln^ fal.se accuser’s being called a 
“ slinard ” {.'ifncunl). MoreoA'cr, Avln-n tak(;n i/i eonm-ction AvitJi 
IJarhoiir's .story, Jiow Robert Rriiei; Aviled away a lung Jioiir hy 
reading to Ids men the. ‘ Romanys of Worthi Feranihrace ’ {tHrra- 
hras), it, suggests the existeiiei; of a body ol' (kirJovingian jioem.s 
in Northern English. 

Vll. (Ai.rlovimfvin Poina/nccs in Sonllicrn Europe, i^pain. The 
Tronhadours of Provenc.e Avere. eh)si*ly comu'.cted with those of 
Catalonia, and thus Avitli the Court of Ariugon ; and they must 
soon havt* imported the. Northern French rhansons into Spain. 

A list giA'eii hy Guillaume de Cal.ireira, a Catalan Troul)adour of 
the tAvelfth century, includes the names of ‘Roland,’ ‘Ogier,’ 

‘ Mucaire,’ and many otJiers. A still earlier poem, in T>atiii, on 
the death (1157) of Alfonso VTI. (.sometimes styled VIIT.) of 
Castille, says that he AAais Avortliy of joining the comjjaiiionship 
of Roland and Olivier. “Roldan” is the form employed ; juo- 
hahly from the old Hriwdlandus of Eginhart, Avhich had become 
Jiodlundus in Twpin, and Pollan in Pruv(.;n(,’al. But the allusion 
liei-e is evidently not to ‘ Turpin,’ which makes no special men¬ 
tion of the companioushi]) of Roland and Olivier ; and it tlu'ie- 
fore indieutes a knoAAdedge of the chansons, jirohahly in an older 
forai than the existing‘Roland.’ Agostin Duran states, in the 
Introduction to his ‘ Romaiiccro ’ {Madrid, 1832), that A’^ery fev' 
of the Sjiauish ballads were copied so early as the fonrteeiitli 
centiiiy ; but that some of them nniy be held to ri'.present older 
c,ouipoBitions. Such is that on lioncesvalles, beginning “ Domingo 
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era de ramos; ’’ that on the death of Aude, the betrothed o) 
Roland, beginning Eii Paris esta dona Alda and that on the 
seven years’ captivity of ‘ Quarinos ’ (one of the peers, who is 
hew^ represented os taken alive by the Moors), beginning “ Mala 
la visteiB, fraiiceses.” Those on Bernardo del Carpio, and the 
part that he played in tlie great battle, arc later. Gaston Paris 
lias eiideavounid to sliow liow the legend of Bernardo was 
formed. His account is probably correct, and very interesting ; 
but we have only room lor his conclusions. By the thirteenth 
century, the Spanish Jiiglares got tired of singing the praises of 
purely Frencli heroes ; so they invented a Bernardo, who was 
nephew to Gharlenmgne, being the illegitimate son of his sister 
and of a Spanish count, whom she liad met on tlie road to Com- 
postella. This Bernartlo lights hy the side of Charlemagne, and 
18 made King of Italy. But the legend grows more and more 
Spanish. Bernardo’s mother is no longer a sistei' ol' Charlemagne, 
but of Alfonso the Chaste : he. himself joins the Moor.s, and kills 
Roland : and Chaiiemagno does mt coiujuer the wliole of Spain. 
Rodriguez, Bishop of Toledo (who died 1247), wrote a Chronide, 
still extant, in wliich tlie Sj)aniards alone gain the victory over 
tlie French at Roncovau,x. Alfonso X. of (’jistille (suriiamed 
the fVm) adojds many of the, words of Rodriguez in his own 
work, the ‘ CJroiiica General,’ tliough lie makes Bernardo join the 
army of Marsile. At the same time Alfonso X. (who died 1282) 
allows that some of the ‘Cantares deGesla’tell the legend in 
accordance with our iirsl descriptirm of it. But the later version 
became the national one; and Don Quixote exults in relating 
how Roland, lieing iuvulmu’able, was (lushed betwiam the arms 
of Bernardo del Carpio. Tt m-ed hardly be added that the 
SpaniiU’ds had prose ronuinees ujion this subject. They had 
.also many prose romances adapted Irom the French ; but we 
can only afford to mention two~the ‘ Enrinue fi di* Oliva,’taken 
from ‘ lioon de la Roehe ’ (see our notice of tiie ‘ Laudres-tlidttr’); 
and the ‘ Historia de la roymi Sebilla’ (Seville, If),‘in), taken 
from the ‘ Macaire,’ which we shall notice preH('ntly. 

VIIr. The pi'ovincial jealousies nnd bitter feuds in 

Italy long delayed the develojunent (d' her literary language. 
French thus obtained a lirm footing in the Penin.sula. In honi- 
hardy, esjiecially, tin*. Cimrt Lyrics of the twelfth and thirteenth 
centuries were written in l’n)ven 9 .al, while the more ]M)pular 
poems were sung in Northerji Frencli. Nearly twenty chanKon.'i 
are still yneservedjthat are written in a strange jargoji (»f Italian¬ 
ized French. Gaston Paris divides those at Venic»f into three 
classes :—1. French ytoems more or less altered, such us the 
‘Aspremont ’ (copied hy a scribe called ,Tohn of Bologna), the 
‘ Beuve d’Hanstone,’ and the‘Roland;’ 2. 1 mibitions, formed 
on French models, such as the ‘ Berte,’ ‘ Mainct,’ and ‘ Macaire 
and 3. Original compositions, such as ilu! ‘Entree eii Esjmgne ’ 
(hy Nicholas of Padua), and the ‘ Prise de Pampelune.’ Those 
of the lirst clas.s are, imt nnicli more altered (he says) than they 
woiild have betm by Anglo-Norman jongleurs am! scribes. Of 
the second and third classes two cIuiukohs, ‘ Pampelune ’ and 
‘ Macaire,’have, been edited l)y Adolf Mus-safia (Vienn.a, 1804), 
who reduces the language of the former to sonmthing like lixed 
rules. We c,an only alfoitl u specinieii fioni tlm latter. 'The 
‘Macaire’ is in many respects remaikahle. Tt I'onns part of i\ 
sen'es on the, treacheries of the House of Maintce. The MS. 
A’o. 13 of St. Murk’s Library at V»-uice (fourteenth century), is 
iiiipeifect. Tt begins in the middle of the ‘Beuve d’Hunstone,’ 
when lieuve is battling with liis stepfather, the, hul Doon de, 
Maience. After relating the stories of Berte; and Mainct, it j)ro- 
ceedsto Macaire. Tliis worthy scion of A/rficarc sets Charlemagne 
against liis enijuvss, Blancheffenr. Bhc is sent towards her home 
in Constantino]de, with an attmidant knight, mimed Aubry. 
Macaire lays wait lor them, and kills Aubry ; but Blancbefleur 
escapes. Some days after, whilst Macaire is seated in Charle¬ 
magne’s hall, a dog enters, and attacks him. The knights tear 
the dog off'; when it seizes food, nnd rushe.s away. But they 
recognize Anbry’s dog ; and next lime, it comes they follow it, 
and lind the body of Aubry. Macaire is i’orced to meet the dog 
in regular lists, is overcome, and confesses his treason. This 
ckamon has been re-edited by Guessard {Par., 18f5(>), who tr.aces 
the subsequent course of the story : how the knight was named 
Aubry de Montdidier ; how the scene of his murder was laid in 
the forest of Boiidis, near Paris; and how the combat in the 

a was painted for Charles VIII. on the chimncy-froiit in the 
of Ilia castle at Montargis. Hence, when the talc was 
dramatised (at Paris, 1814), it was entitled ‘ Le Chien de Mon- 
fttrgis, on la Foret de Bondy,’ A fragment of a French version 
of the tliirteenth century remains, in 126 Alexandrines ; but it 
is probable that a twelfth century Frencli version w’as used hy the 
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compiler of the Venetian MS. Our specimen will show the wild 
mixtui'e of French and Italian in this chamon : it relates how 
the Emperor and liis Barons mount, in order to follow the dog. 

“ E I’inparer e’l due Noimon 
E li Danois con uiolti altri baron 
A raontarcnl, qt tot moio poon, 

E Bcgueut li can a for^a et ii bandon.” 

MtmaJUCs edition^ p. 25. 

This species of Linffm, Franca seems to denote a period when 
the genuine French jomjkan WTre being sujiplanted hy their 
Italian brethren: and the ‘ Cantatores Francigenanim,’ who 
were denounced in Bologna as a public nuisance ii the year 1288, 
may have been nativi' hnprovisatnri. At all events the Italians 
were now j)roceeding to develop the Charlemagne-legend after a 
fashion of their own. In order to bring out the dark colours of 
the House of Maience, they invented the hrilliunt House of Gler- 
mmL of which there is no truce in the French rJumsom. Thus 
Nicolas of Padua calls lloland the “ gmtil due de Cleimont,” 
This leads us direct to the prose Italian Romance of the ‘ Reali 
di Francia,’ where full stress is laid on the rivalry between the 
H()use.s of Magantia nnd Chiaramoute, the latter including 
Rtdaiido, Rinaldo, Malagigi, Astolfo, nnd others. The ‘ Reali ’ 
was conipo.sed before 131)0. Six Jiooks of it were published at 
Modena in 1401, and they have since been published at various 
placiis no less than eighteen times : iiideeil wo believe that a 
new edition of them is now in progress. The popularity of the 
work is due to the antirpie simplieity with which some of the 
tales are told, and to the general interest taken by Italians in 
the subject of the sixth Hook. The lirst five Books are a strange 
farmgo of genealogies ami legends. Constantine the Great is 
made the common ancestor of Charlemagne and the Paladins. 
The two )»rincij)al lines branch olf {Book II.) fium Fioravantc, 
king of Fram'.e, who lo.ses both his twin sons, Gisberto and Otta- 
viano, one by a thief, and the other hy a lion. Gisherto be¬ 
comes great-gramlfatlier of King Pepin of Krimcc; and Otta- 
viano gn-at-gramlfather of Buovo d’Antona (our Biivis of Hamp¬ 
ton), wiio i.s the foumler of tlie House of Chiuramonte. A passing 
>vord may he bestowed on the story of the lion, which is evidently 
connected -with the Church legend of Placiilas (afterwards MK 
Eustace), ami with ‘Floicnt ct Lyon,* tlie French original of our 
‘Eni]»<‘ror Octavian.’ Ottaviano is guartled, till he is nineteen, 
by this lion ; who then declares himsidf to be b’t. Mark, ami 
vanishes. The Umli ha.s long been supjiosed to be of Lombardic 
authorship ; and this passage, (we think) points to some connec¬ 
tion witli V<*ni(‘e ami lier patron Saint. The sixth Book contains 

se renderings of * Berte,’ ‘ Maimd,’ nnd ‘ Berte ct Milon’ (a lost 
(7o()i.so>? on the parents of Roland). In the Albaiii Library at 
Rome, Prof. Ranke discovered three mure Books (taken from 
‘ Aspreinont,’ and from tlie various chansmis on the wars in 
Sj>ain), and he described them in the ‘Mem. de I’Aead. de Berlin 
{Pkilosophucke. CUme),’ 18‘.F), ]>. 406, &c. There is also a late 
fifteenth century fragment of the, ‘ Aspramonte,’ though differing 
slightly from that desi-ribed by Ranke, in the British Museum 
{Athll. 10,808). This may have belonged to the ‘ Realibut a 
rather earlh>r Carlovingiaii fragment, with which it is bound, is 
not from the same worksho]), but is more Arthurian in its style. 
If the‘Reali ’ is ever conqdetely restored, it will 2 )rohably be 
found to emlirac.e the whole (‘arlovingian cycle. The prose 
Romances (as Gaston Paris observes) maik the close of the 
French heroic jioetry ; lud, they formed the starting-point of 
he Italian e.])ies. Long jiassages of the ‘ Reali ’ were soon 
turned into Cantos of Ottaca riim by the, strolling minstrels. 
‘Buovo d’Antoim,’ ‘La Spagna’ (by Sostegno di Zunobi of 
h^lorenct*), ‘ La Regiiiu Ancroja ’ (on a Saracen Amazon who 
l)e.sieges Paris), and many other iioems, were ])()i)uhir before, 
the. end of the fourteenth century. But their authors are only 
worth menliouingns the predecessors of Luigi Pulci, of Florence; 
who wrote his ‘ Morgaiite Magginre,’ in twenty-eight cantos, end¬ 
ing wdth Roncevaiix, about 1480 (fimt published in 1481-2). At 
the same time Matteo Boiardo, of Reggio, was treating the Cliarle- 
nmgne-legeiid with far greater freedom, nnd decking it with the 
intrigues and marvels of Arthurian ronmmfe. His ‘ Orlando 
Iniiamorato* was jmblished from 1486 to UOf), in sixty-nine 
cantos, hut still left incomplete. Its completion was supplied in 
the forty-six cantos of the ‘ Orlando Furioso,* which Ludovico 
Ariosto published at Ferrara in 1516. Scores of imitations fol¬ 
lowed : but we may fitly conclude with the name of Ariosto. 

French Romancks. B. Cycle op Arthur. 

Intro(hu:lion to f/i-e Arthurian Cycle. The Breton Lays: and 
the Mabinogwi, The French Arthurian poems are written in 
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the ordinary octosyllaLic couijIcIh, which Walter Scott restored 
to popularity in his * Lady of the Lake.’ This was the favourite 
metre of the Court Poets in the 12th and 13Lh centuries. It was 
BO universally employed, when any poet chose a Breton subject, 
that one must suppose it was considered the best French repre¬ 
sentative of the metre of the Breton lays. The word Uais in 
Cymric simply means 'nidodfi or song; but by a Breton lay the 
French understood a short nanutive, adapted by Breton min¬ 
strels to tlieir national instrument, the liarp. The ‘ Lais’ of 
Marie de France (13th cent.) are probably close imitations of 
the genuine Breton lays. Some of these turn ujjon ingenious 
love-intrigues ; others are simple fairy-tales. Slu! ceitainly 
wrote them iu England ; for she sometimes transhates her 
Breton title into both French and Finglish. Thus of ‘ I-austic’ 
Bhe says, this is “ Keisun’'(ros«w/«o/) in French, “E Nihtegale 
en dreit Engleis.” Again, of a shoii; episode from the Romance 
of ‘Tristan,’ she says, this is called “Clievrcfoil” in Friaich, 
“ (Jotelef I’apelent on Engleis.” The same 2 )oetess wrote an 
‘ Faopcl,’ a collection of i'Esojiic Fuhles, taken (slie .says) from 
the “ Engleis” of “h; reis Alure/.” (King Alfred). A few of her 
‘Lais’ are slightly conm‘(:te<l with Ring Artliiu-. The most 
interesting of these is ‘ Lanval’ (in (Mb lines); a faiiy-tale,whieh, 
comhiued with tlio ‘Lai de Craelcnt,’was turned by Thomas 
Cliestre (’in the reign of Henry AM.) into his excellent English 
poem, ‘bannfal Miles:’ juiblished in Ritsoii’s ‘]\Ietrical lio- 
mance.s,’ vol. ii. Chestre’s poem Avas afterwards moderniHeM 
into ‘ Sir Lambwellpublished in ‘ Tlie Ferry Fcilio,’ vol. i. 
(lM(i7). The ])Urase Breton Inij was not (|uiti' invaribly used by 
the Lroiiveres iu the sense of a lay of IJriltauy. One notable 
exceiUion is the French ‘ Havelock,’ in Avliich it is said “ vn lai 
en lirent li Breton tlKuigh the legend is Anglo-.Saxon from 
beginning to end. 13nt the Breton lays, that snpplic'd the irou- 
veres with Arthurian suhjecls, Avcin; undoubtedly continental. 

Home of the Jays were ja-obably Avell developed, before they 
were toiicJie<l by tlui French i)oets. But it would be. rash 
indeed to take tlieir prose representativ'cs in the ‘ Mahinogion ’. 
as unudulteruted Breton or Welsh comiiosilions. These tales 
only remain iu u transcript of tho 14th cent, copied in the 
earliest imrtion of the ‘Red Book of Ilergest.’ 'Phey bear a 
most susjjiciuusly close resemblance to the poems (written 
before 120b) of (jhrestiim d(! Troyes, Htill tlieir many varia¬ 
tions from (’lireslien make tluiin an interesting study. Tlie 
collection of the ‘Mahinogion’ (a plural form, meaning (7 /(jV- 
(Ireu's Tolas), ciJiilains eleven tales alUigetber ; but it is only to 
three of these that we refer at )irescnt. The entire-‘ Mabino- 
gioii’ was published in 183S, with translations by Lady Char¬ 
lotte (luest., and Jong illusti'ations from (Jhrestiem de Troyes and 
otliers. It has also served as a text-book for the Vicoiute 
IJersart de la Villemaripn', in his entertaining treatise on ‘ L^^s 
Iloraaiis de la 'J’able Ronde’ {new cd. 18(51). But unfortunately 
VillernanjiuVs imagination is stronger than bis judgment, and 
bis antifinanan and critical remarks must always be received 
with caution. 

1. Hutory ami Legend. Arthurian Cycle. The King Artlnir 
of Norman Romance Avaw a prince id' (kniiish birth, who 
pubdiu.'d the Avliole of Britain, and many lands besides. Tlie 
Arthur of history, on the other hand, av.us a Cymric leader 
in North Britain, who defeated the Haxons and the Fids all 
along the Northern AVall, from the Firth of (dyde to tlie 
Firth of FortJi ; but who jirobably never came farther south 
than tJie Houtliern IV’nll n]<on the Tym;. All the Bjirdic ()de.s 
and Triads that mention liini are rejected by some, critics, but 
others maintain the autbenticity of a few poein.s by Taliessin, 
!Myrddin, &c.; and a very strong defence lias been latidy 
Bet. up for them by W. F. Skene, in his ‘ Four Ancient Books 
of AY ales’ (2 vols. Edinburgh, 18(58). Those poems which he 
pronounces to be older than JMG, when Cumberland, the last 
British fragment of old (Aimbria, was subdued by the Faxons 
and lianded over to the Fcuis, ehitdly relate to tho Men of the 
North; tliat is to say, to the Cymry of Noilli-Eiigland and 
South Scotland. Only live of these iioems mention Arthur by 
name ; but, so far as they go, they confirm and illustrate the 
account given of him by Nennius. The. Chronicle of Nennius 
was apjiarenily written in Welsh in tlie, 8t,h cent., and soon 
afterwards translated into Latin; and again into Irish, with 
varituis Iiish and Pictish additions, hefore 1072. It relates how 
lleiigist sent hi.s son Octa and his nejihew Ebissa to bcciijiy the 
regions bordering on the Northern Wall (“ in anuilone juxta 
innrum (jui vocatur Gual:”); and now, wlicn Octa was replied 
to Kent on tlie death of Hengist, Arthur began liis career with 
twelve great victories. There has been much controversy reapect- 
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ing the battle-fields. The iiaiufes are as follows : 1. the river 
Olein; 2, 3,4, 6. the river Dubglas, in the district of Linnuis ; 
6 . the river Bassos; 7. the wood of Caledon; 8. Castle Gum- 
nion; 9. Urhs Leogis (or, in another copy, Legionis); 10. the 
Tiv&r Trciiruit ; 11. Mount Agned; 12. Mans Badonis. Some of 
these names arc very obscure: but we believe that the district 
in which four battles {Nos. 2—5) were fought is clearly that of 
Lennox, where two rivers called Douglas fall into Loch Lomond, 
The wood of Caledon {No. 7) speaks for itself; and Mount 
Agned {No. 11) is now generally allowed to be Edinburgln 
There are two names inde^ that suggest more southern locali¬ 
ties. Urhs Leogis (or Legionis) has been supposed to be either 
Chester, or else Caerleon on the Usk; hut Skene lays the scene 
at Dumbarton. Lastly, the twelfth battle was at Mans Badunis : 
and this name, from its similarity to that of Badon Uill, near 
Bath, lias been tlie mainstay of the southern theories. But if 
the reader will consult Skene’s first vol. (p, 52-8), he Avill find 
a very fair and consistent tlieoiy of the whole course of the 
twelve battle.'i, ending with a crowning victory at Bouden Hill, 
on the Avon near Linlithgow. This was in the year 516. 

Nennius does not give Arthur the title of Kmg; but says that 
be led the kings of the Britons, he himself being “dux bcllo- 
rnm.” This appears to have been an elective title, in AVelsli 
called Giileduj, equivalent to Inqjerator amonpt the Romans. 
In the ri n/m.4s-, often attached to Nennius, which Skene calls 
“the chronicle of 977,” Arthur’s deatli is recorded under the 
year 537. The entry is as follows :—“ 037. (iweith Cainlan in 
qua Arthur et Me.draut coruere i. e. the battle of Cainlan, in 
wdiicli Arthur and Me.draut perished. Medranl is the Mordred 
of romunce, Arthur’s re.lullmus neidiew. (Jamlan is supposed 
by Skene to he Camelon, on the south bank of the Carron. 

Tea yearn aftm* Arthur’s death the Angles invaded Northiim- 
hria, and jnished far up into Scntlaml. The remnants of the 
iiortlieni Cymry became' gradually amalgamated with the Piets 
and Scots : and the great district of Cumbria, that had formerly 
extended to Loch Lomond, shrunk into the pi'tty kingdom of 
Cumberland. The 'men of the north liad migrated, in large 
numbers, into Wales, where they founded royal houses. They 
brought their Arthurian traditions there.; but, though the tra¬ 
ditions tlieiusel ves survived, most of tbem soon lost tlieir local 
liabitutions. Yet a lew were never expatriated. Even in the 
duy.s of Geoffrey of Monmoutb, when tho Coniish legend was 
firmly esbihliahed, Arthur was said to have won great victorie.s 
near Loch Lomond, and to have established three brothers as 
kings in Scotland. Two of tlu^se were celebrated in bardic 
odes, us well as in French romance. One was LIrien, king of 
Reged or Afureif (Moray); whose equally famous son Owen 
became the Yvain of Chrestien de Troyes, and our own Sir 
Yauiin, The other was LIcav, king of Lotlnan. Idew is called 
7,o(/n/.s-by the. Latin writers. He is K'ing Lot of romance, 
who mairies Arthur’s sister, and two of whose sons are Sir 
Oawaiii and the traitor Mordred. AA’^illiani of Malmesbury in liia 
Ceida Begum (completed 1128), states that King Arthur’s 
mqihi'W VV111 win (Gawaiii) Avas reported to have been king of 
Galloway, but to liave been driven tliencc by the Saxons, Octha 
and Ebissa, and to have been shipwrecked on the AVelsli coast, 
ill the 2 »rovince of “ llos” {Bhos, in Feinbrokesbire). The pro¬ 
montory is now called St. Covmds Head, a dilferent legend being 
altacliell to it. Malmesbury adds that Gawain’s tomb was dis¬ 
covered ill the time of William the (kmqiieror ; but that, us the 
tomb of Arthur is noAvliern to he found, old nursery rhymes 
(“uniiquitaa mmiiarum”) still talk of his coming back again. 

It is easy to giiess, though difficult to prove, how the Artliur- 
legeiid found a so-called native home in ConiAvall. N ot that it 
ever did entirely desert Cumbria. The favourite castle of the 
old English Arthur Avas at merry Carlisle, and his best authen¬ 
ticated Round Table is the old circular lilting-ground m ar 
Fenrith. As for Arthurian names indeed, Houili-Scotland 
teems Avith them. The reader will think at once of Arthur's 
Sait at Edinburgh ; but he may find a host of similar names in 
Stuart Glennie’s‘Arthurian Localities’ (seethe ‘Merlin’ of the 
Barly Eng, Text Soc., Part iii. 1869). But Arthur’s birth-place, 
says the literary world, was at Tintagel. This, we believe, is 
entirely due to the influence of Brittany. Wherever the Cyniry 
went, they carried his memory, and a rival birth-place was 
probably assigned him in every Welsh province. But the 
l^end was carried into Brittany in its Cornish form : the coin* 
munications between Brittany and Cornwall wci’e long inain- 
tained; and it was thus natural that the Breton Lays should 
ascribe the honour of ArthuFs birth to Tintagel. When the 
heir of the royal line of South Wales, Rhys ap Tewdwr, was 
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expcllefd by usurpers about 1050, ho fled to Nantes, and he 
there found a court, that was polished by intercoui-ae wdth 
France, and had developed the old British legends into courtly 
tales. lie returned to his kingdom in 1077, and the Welsh 
declared that he restored the cliivalrous splendour of King 
Arthur’s court. It was then (suggests Skene) that the earliest 
tales of the ‘ Mabinogion’ were translated into Welsli ,* though 
some may have) been original compositions. Rhys aj) Tewdwr 
was defeated and slain by the Ntjrmans in lOOO, and Robert 
Fitzhanion took possession of Glamorgan. But the Soiitli- 
Welsh king had left an only child. Nest, and she was the 
mother, by Kin" Henry I., of Robert, the famous Earl of 
Gloucester. Earl Robert married the heiress of Fitzhainon, 
and thus he was regarded, both hy Welsh and Normans, as in 
some degree a prince of South AVales. Ho w.as not only the 
great captain of his age, but the chief jjatroii of literature ; and 
it was to him that Geoffrey of Monnioutli dedicated hia L.atin 
Romance upon the origin of the British kings. Geoflrey's Latin 
work was translated, he aimouiic.ed, from a book in the Jinitoii 
tongue ; it became tlie authority for all subsequent Romances, 
and it established Tintagcil as the birthplace of King Arthur. 

Of the Arthurian fervoui-, both in Brittany and Cornwall, a 
good illustration may be offenul, which has liitlierto escaped 
the critics, althongli it has been republished in Migmi’a ‘ Vatro- 
logia ’ {Lat. series, tom. 150, roh 08;i). A Feretory (a kind of 
litter), bearing the. Relics .‘^avtal from a great tire in Laon 
Cathedral, w’-as sent to England in tlieyear lli:i to collect money 
for the building fund, an<l Herman, the monk, who wrob; aii 
account of tlie tour (in 11.50), sj)caks as if lie had been one of 
the party. He says that, after leaving Exeter, thi'y entered 
“ Hanavcxcria” {i. c, Devonshire^ but evidently including Corn- 
wfill), and liore they were sliown the Chair and the Ihen of 
Arthur, that king so reiiowiuid in the fables of the Brilons 
(“secundum fabuJas Britannorum”), and they uere told that 
this was the very Jjiiid of Arthur. They were received near 
Bodmin hy Algar the Prior of St. Petroc’s ; the feretory w'.as 
placed ill a cliurch, as nsual, an<l several cures were (dlected. 
But there was a mjin with a withered hand, wlio had to jms a 
night by the side of the relics ; anil now, ‘'just as tlie Bieious 
(ISritoms) .are wont to wrangle with the French on behalf of 
King Artliur, so this nuiii began brawling with one of our 
servants, saying that Arthur was still alive. Not a little tumult 
soon arose. Many men rushed wdth arms into tlie church. 
And, had it not been fur Prior Algarus, things -would Iiardly 
have ended without bloodshed,” llerinan adds, with a quiet 
chuckle, that the Viigiii (the patroness of the Laon relics) was 
so much offeuded, that the witliered hand remained unhealed. 

2. Geoffrey of MoiLmoidh's History of the ISritnns. 'I'lie first 
edition of Geoffrey’s Work seems to have been dedicated to 
King Stephen and ilic Earl of Glouciister conjointly ; tins must 
have been before their riqilure in 1138. Indeed, Henry of 
Huntingdon lueiitioiis having seen a copy of it at Bee (in N or- 
mandy) in 1130. But the complete edition of it, including the 
Projihecies of Me/rlin^ did not appear till 1147. It is quoted by 
different titles, but the one generally received is ‘ De origine 
ct gestis Regum Britaniiiie, Libri xii.’ There are few works of 
which so many MSS. remain. Geoffrey received his reward; 
he was made Bp. of St. Asaph in 1152. Two or three years 
later he died, lii liis dedicatory Epistle he states that Walter 
[Caleiiius] Archdeacon of Oxford offered him a very ancient 
book in the British tongue ; and at tJie ciitl lie warns Malmes¬ 
bury and others not to attempt any history of the old Britons, 
as they cannot have access to the British book, which Arch¬ 
deacon Walter brought out of Britain (“ Britannia”). In other 
passages he uses “Britannia” for Great Britain ; but bis con¬ 
cluding sentence seems to prove that his original (if it ever 
existeii) came from Brittany. He describes it as a continuous 
narrative about the British kings, from Brutus (the great-grand¬ 
son of ASneas) down to the death of Oadwallader in b’89. There 
is really no evidence against Geoffrey, to show that lie invented 
the whole, or even added anything to it. Much of his work is 
derived from Gildas and Nennius; but he may have found 
this already done for him in the Breton book. Passing over his 
stories of King Lear and others, wo come (in Book vi.) to 
Vortigem. Here we read the well-known tale of Ilengist and 
his daughter Rowena. But iircseiitly Vortigem has to retreat 
into Cambria. Ho tries to build a tower on Mount Erir (the 
ynge of Snowdonh but whatever stones are laid during the 
day are swallowed by the earth at night. His Magi say that 
the stones can only be fixed in their places by the blood of a 
youth who has never had a father, His messengers come to the 


city afterwards called “Kacrmerclin” (Carmarthen), where 
they find the destined victim, a youth named Merlin, The 
Youth and his niothor, who had once been a nun, are brought, lo 
Vortigem, and the chief Magus decides that Merlin must have 
l>een begotten by a Spirit of the air. They aiti about to sacri- 
fieo the youth; when Merlin, “ who was also called Ambro- 
siu.s,” begs the king first to dig muler the foundation, and he 
will find a pond, ’piey find the pond, and drain it; and at 
the bottom (as l\feriin has predicted) lie two dragons, one wliite 
and the other red. The ivliite dragon typifies the Saxon, and 
the red dragon the Briton. So far Geoffrey 1ms agreed with 
Nennius, ivho tells the same story, ivitli tlie one important 
exception, that he does not give the youth the name of Merlin, 
He now indeed calls the youth Ambrosins, and he puts into hi.s 
mouth the fond mistaken prophecy that the red dragon will at 
last prevail; but lie spoils the legend by saying that the father¬ 
less youth Was after ail the, son of a Roman consul, confounding 
him apparently with the historical Ambrosiu^^ Aureliarms. 
Nennius concludes with saying that Vortigem fled away into 
the north, and left the ca.st]c-rock to Ambrosins. Ami this rock, 
we may add, is Dinas Emnjs (caslle-rock of Anihrosins) in 
Snowdonia. Geoffrey’s conclusion is naturally different. Merlin, 
being no military leader, does not require the castle. He is 
just preparing to utter the true prnpliecy, tiiat the white dragon 
W’ill never he sa))duod, until flje “men iii iron eoat.s” shall 
come from Normandy. But at this ]»oint, in the edition of 
1147, Geoffivy inserts Book vii., emhraciiig the whole of 
‘Alerliiis Prophecies.’ He had drawn them, he .states, from 
certain uimamiid British sources, at the de.-tire of the late Bj). 
Alexander of Lincoln, As this prelate died in .Tuly 1147, and 
the Work is still dedicated to the Earl of Gloucester, who died 
in the sulwenuent Oidober, thi.s fixes the date of tlie complete 
edition. In/foo/.; viii. Vortigem, who is an usurper, is huriied 
in one of hi.s strongholds hy tlie legitimate princ.e.s, the brothers 
Aurelius Ambrosins and Utlier TVndragon. lyferlin is attaclied 
) the Iwo brothers, and he transports tlie “Giant’s Danc.e” 
(or »S7o/it7<m/c') from Ireland, and sets it up ns a monument lo 
several hundred martyrs iijion Salisbury Plain. Aurelin.s dies, 
ml Ullier becomes king, lie loves Igeriia, but she is already 
larriod to Gorloi.s, the J)iike of Cornwall. Gorhns breaks out 
iilo rebellion ; lie leaves Igcrna in I'intagel, but he is himself 
■lockaded in another Cornish castle. Merlin employs liis magic 
arts, and Uthcr enters 'rintagel in the likeness of the duke. 
Messengers arrive there, to tell Igerna that Gorlois has fallen in 
Kittle, when fliey lichold liis Double seated at her side. Uthcr 
low weds Igerna, and Arthur is bom. Books ix. and x., together 
with two Chapters of Book xi. narrate the career of Arthur. He is 
crowned at Silchester (in Hampshire), and immediately marches 
northward to hesiege. Vork. The Saxons, comhined with the 
Scots uiul Piets, meet him on the river Deiighis (GeoflVey does 
not say vhieh river Douglas), and Arthur gains a victory. 1'he 
confusion introduced by the Cornish and Breton legends now 
beeonies very niarked. ’riie Saxons are reinforced. Arthur 
retreats to Lomloii, where he is joined by liis nephew, King 
Hoel of Brittany. They advance, together to relieve Lincoln, 
defeat the Saxons, and ]mrsue, them right up into the W'uod of 
Caledon. Arthur enters Dumbarton (here calli'd by its old 
Cumbriiui nam(‘, Aleliph), and the routed Saxoii.s agree to 
embark for their German homes. But Arthur hears that they 
have disembarketl again at Totness ; he leaves lloid sick at 
Dumhartori, marches southward, uiul gains a great victory near 
Bath. lie retimis lo Dumbarton, wins three hattles against the 
Scots and Piets in Moray, and fitmlly .starves them out of their 
isles of refuge in Loch Lomond. It will he observed that all 
this is a distorted version of the narrative of Nennius. The 

{ irovince of “ Lindisia,” for instance, containing “ Lindoco- 
inum” (TAneohi), takes the place of that of Lhinuis (or Lennoj'). 
What immediately follows is derived from other British sources. 
Three royal brothers, Lot, Urian, and Augusel, are restored to 
their old sovereignties over Lothian, Moray, anti the Scots. 
King Lot has been previously married to Arthur’s sister, and 
has two young sons, Walgan (Gawain) and Mordred. Arthur 
now marries a lady of Roman descent, brought up by Duke 
Cador of Cornwall. Her name is (liianhumara {Guenener). 
But presently Geoffrey runs tpiite w'ild. Arthur aubdue.s 
Norway, Denmark, and Guienne, lie bestows Normandy on 
his chief butler, Bedver {Sir Jkdirere), and Anjou on his steward, 
Caius (Sir Kay). He is summoned lo pay tribute to Rome, and 
replies by a declaration of war. He commits the care of Britain 
to his queen, and to his nephew Mortlred. He himself invades 
France, defeats the Romans there, and is about to cross the Alps, 
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when he hears that Mordred has uHiirpcd the British crown, and 
had married Queen Guanhumara. Mordred has collected a 
motley array of Saxons, Piets, and Scots, and meets Arthur as 
he lands. Arthur wins the day, but with the loss of Mordred’s 
brother, Walgan (Gawain). Guanhumara takes refuge in a 
convent, and Mordred flies before Arthur, till he turns and 
lights at the river Camel in Cornwall. Mordred is slain and 
Arthur mortally wounded. The kin" resigns in favour of his 
kinsman, Constantine, the son of Diike Cador of Cornwall, in 
the year 642. Arthur is then carried to the isle of Avallon, to 
he cured of his mortal viouuds. Such is Geoflivy’s Arthurian 
Romance. The remainder of JhoJt xi. is insignilicant, and 
Jiook xii. deals chiefly with comparatively historical accounts of 
Cadwallo and Cadwallader. In the course of his story Gt*ofl‘rey 
has alluded to a few of the minor exploits of Arthur, such as his 
killing the giant Ritho (or King liyance), whose cloak was 
furred with kings' boards. He has also described Arthurs 
e(piipment; his golden helmet with the dragon crest; his 
shield Priwen, that bore the image of the Virgin; his lance 
Ron; and his sword Caliburn, that had been forged in the isle 
of Avallon. 

3. TIlg ‘ IkuV of IVace, and the * BruV of Layamon. Qeolfrey of 
Monmouth fairly prepared the way for the Norman Romancers. 
His own History was denounced as a Romance by a few critical 
writers before tfie end of the 12th century, and they scoflingly 
styled him (kilfrklus Arturos. But this was not tins o]>inion of 
the world in general. His Work was versified in French by 
Wacc, under the title of ‘Le Brut.’ Other ada]jtation.s, both iii 
verse and prose, were prefixed to most of the French Conipe.n- 
diums of English history, down to the middle of the 14th cent., 
and hence the Coinj)endium8 themselves, and also their later 
English imitations, often went by the name of the ‘Brut.’ 
AVace was a native of Jersey, and a son of one of the Con- 
(|ueror’s men; he was himself a priest, and resided at Caen, 
but latterly he became a Canon of llayeux. His last AVork was 
a metJ’icul Chronicle of Normandy, famous for its h)ng and 
spirited d<i8crij)tion of the battle of llastings, called the ‘ Roman 
de Ron it was completed in 1183. Ills ‘Brut’ was written 
in 1166-8. It is in about 16,300 octosyllal)ics, and adds a few 
details to the story of Arthur, which do not, however, seem to 
have been Wace’s own invention. Thus, in giving the simple 
account of the Round Table, that it served to mark the (sexuality 
of Arthur’s vassals, he adds—“about which the Bretons tell 
many a fable.” Wacc, in his tuni, was ami>lified by his English 
translator, Layamon, a priest of Ernly on the Severn (now 
Lower Arley, or Arley Rctgis, 3i inile.s S. E. of Bewdley, in 
Worcestershire), who completed his AVork .about 1204. it is 
well written, and contains many jioetical ]Mis.sageH. The edituj’ 
(Sir F. Madden) describes it as written in nearly 32,2r>0 ullitcra- 
tive lines, but he should rather have said Imff-Uncs. We will 
(piote two full lines, which are reckoned by the editor mfuur. 
Arthur has been mortally wounded at Camclford, and he con¬ 
cludes his lust speech with the words :— 

“ And idi wullc uarcji to Aualuii. to luiiroRt aim maidene : 

To Argantt! then; (piciic“ alueii Bwift't! bcuouc,” 

(i. e. and 1 will fare to Avallon, to fairest of all maidens: to 
Argante theii- (picen, an Elf full bright). The Normans calh.*d 
this lady Morgain la Fee. Argante seems to be the fairy, whom 
the Southerners afterwards called Urganda. Next, how'cver, to 
the jjreat linguistic value of this poem, its chief merit is the 
orool which it aflbrds, of the early interest taken in Arthur 
)y the English-speaking classes. 

4. Tristan. A Breton contingent fought well at ILustinga, and 
shared in the spoils of the cumpiest. It is probable that then at 
least, if not earlier, the Norman Trouveres began to imitate the 
Breton Lays. But if any such poems existed in French, before 
Geoffrey of Monmouth’s lime, tluiy have all ])erished. Setting 
Geoflrey’s translators and commentators aside, the earliest 
known continental author, who refers to any British legend, is 
the Troubadour, Raimbaut, who was Count of Orange in 1150- 
73. He tlraws an illustration, in one of his lyrics, from an 
episode in the tale of Tristan. The name of this hero (espe¬ 
cially when M'rittcn in the old French nominative form, Tristan::, 
or Tristans), suggests the local origin of his legend, for tristans 
is the old Cornish for sorrow. The Normans first, we believe, 
wrote the name Tristram, a form never generally used in France. 
The oldest existing French version has only reached us in 6 
Fragments, collected (together with a later Fragment, and a few 
small Poems), by Franewque Michel (3 vols. London, 1836-9). 
These 5 Fragrncnta are the remains of three 13th cent, copies of 


the same poem, and two of them contain the catastrophe. The 
author ciuls hiinstdf Thomas, and says that his own authority 
was Breri, a man “ who knew the gestes and the tales of all the 
kings, and all the counts, tliat had been in Bretagne.” This 
version is almost undoubtedly the originixl of an Icelandic Saga 
(soon, we hope, to be published), which was translated for King 
Hacon Hoconsson of Norway in 1226. AVo have seen a short 
extract of the Sago; which corresponds Avord for word with U 
lines in Muhel (vol. ii. p. 1), l)egiuning --“ Dame, dist Brengieii, 
morte sui.” The same French version (or perhaps an older 
form of it) appears to have been used by Gottfried of Strasburg, 
who left his ‘Tristan’ slightl}’' incomplete about 1210. He 
states that many confiicting versions existed in his day, but that 
he bus preferred that of “ Tlidnias von Britanje.” His poem, 
lik(‘. most of the Gennan poems of adventure, is in couplets of 
octosyllabics, mixed with shorier (.and occasionally with longer) 
lines. It is very lively, tliough very diffuse, extending to 19,552 
lines. It abounds with French words ; and on one occasion his 
^ITistan sings a whole French couplet. There were other German 
versions of ‘ Tristan,’ but Gottfried’s is the only one that is 
considered a Classic. But we liave not yet done with th(i 
TIonnas of the Fragments. It is he, and certainly not “ Thomas 
the Rhymer,” who is followed by the author of the Eii^ish ‘ Sir 
Tristrem.' This poem is written in 11-lined stanzas. The style 
is so very concise, that it is often obscure. It breaks off, at 
line 3344, towards the end of the 3nl Fijtte; but AValter Scott 
(who edited it in 1806) lias added a short “conclusion” in Kiri 
lines. Noav, in all these Thomas versions, though differing in 
]>etty details, the outline of the story is the same. Tristan is 
HO 1)u])tised, because he is born in sonow. He brings Isolt from 
Ireland to (Jonnvall, to be tlie. bride of his uncle, King Mark. 
On the voyage they drink the fatal iihiltre ; and Tiutagel Castle 
is vexed with intrigues ami counter intrigues. Tliu lovers are 
parted; ami Tristan marries Isolt with the white hands, lie is 
wounded by a poisoned weapon, ami none can cure liim exccjil 
the first Isolt, A ship is sent to fetch her, and the token of 
success is to he a white sail, of failui’c a black sail. Tlie second 
IsoJt kee]>s watch ; the sail is white, but jealousy overjiowei-s 
her, and she says—“ black.’’ Tristuii dies for sorrow, and the- 
tirst Isolt dies ujion his breast. Tliercj is another point on which 
all the versions agree. King Mark, though more especiallv at 
home ill Cornwall, is tin: rightful suzerain of the whole of Eng¬ 
land. This is manifestly an addition to tlu*. simple Cornisli 
legend ; though it m.-iy have been added in Brittany, before the 
Normans treated the subjcjct. In the Thomas Fragments 
Arthur’s n.ame is once me.utioued, but only with reference to 
his having killed the gi.ant, who wore the cloak furred witli 
king.s’ beards. But tlie longest Fragment in Miclud’s collection, 
conhiining 4-]44 lines (vol. i. p. 1.), apparently by a trouviuN*, 
named Berox, introiluces Arthur in iierson. TJie Tristan of the 
prose Romance becomes a knight of tlie Round Table. 

.5, Independent Rm'.ms on Arthur and Merlin. We now return 
from the real native legend of Tiutagel to its adojited one. 
There, are no grounds fur supposing that the youth of Arthur 
ever formed the subject of a se])arato Romance ; though Piiuliu 
Paris is ill favour of dividing the great prose Romance of 
‘Merlin’ into two parts, ‘Merlin’ and ‘Artus.’ The king’s 
later adventures and deatli, on the other hand, were often treated 
apart by the English poets. Their Works were eitlu'r founded 
on th.at of GeoJlrey, or on the concluding Bari of the great prose 
Romance of ‘ Lancelot.’ We Avill mention the two most im¬ 
portant poems. TJie fine alliterative ‘ Morte Arthur,’ written 
in the 14th cent., hut only traimmittcd to us through a lOtli 
century copy (called the Thornton MS.), follows Geoffrey's 
account pretty closely. It only treats of the w.ar with Rome, 
and the deaths of Arthur and Mordred. It has been twice 
edited. The other i)oeiu is still later. This is ‘Le Moilc 
Arthur’ (also twice edited, from the JJarleian MS. 2252). It is 
little more than a metrical version of the concluding Part of tlic 
prose ‘ Lancelot.’ It has been analysed by George Ellis, in his 
‘Sjieciraeiis of Eaily Eng. Metrical Romances’(first j)ubli8lKd 
in 1805). To Ellis we may also refer for an analysis of twn 
poems on Merlin. The second poem, which includes the youtli 
of Arthur, lias been since published by the Abbotsford (’lub 
(1838), under the title of ‘ Artbour and Merlin.’ These iiocnis 
are taken partly from Geoffrey, and partly from the great 
Frendi prose ‘ Merlin.’ The prose ‘ Merlin’ itself was no doubt 
compiled from several poems, but they have all perished, with 
the exception of a small Fragment, by Robert de Borron, that 
breaks on before the birth of Merlin. To the prose Romance 
therefore, and to the English poems, we must turn, in order to 
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twee the Norman (lcvel(»i»nieiit of Merlin. The similarity of 
his name and attributes to those of the old Scandinavian imr- 
inennUl can hardly he accidental, and we think it can he clearly 
shown that this proidictic sea-creature is older than the Nomian 
Merlin. In an old Icelandic tale (‘ Halfs-aaga’) Monncnnill Is 
caught hy a fisherman, and brought to a king ; he sits moodily 
silent, till he sees the king heating a dog : “ then laughed Mar- 
nieniiill,” for this dog was destined to wive the king’s life. This 
(ixactly answers to the mocking laugh of Merlin, which occura 
for the first time in the Nonnun Romances. Indeed, the whole 
Norman conception of Merlin is Germanic. Ho is not the 
old doting Bard of modern jioets. lie is a veritable wood- 
demon, a kind of Northern Pun. When his help is needed, 
he must he sought in the de-ptliH of the iorest. The knights ridt; 
in quest of Jiini; and they see an old man gathering sticks, or 
a great churl shooting wild fowl, or a blind cripple, or a little 
child; and unless they are wise and courteous, they miss 
Merlin. He favours the British kings, hut when their dangers 
are past he plunges back into the woods. He changes into a 
stag often, and lauglis at tlie hunters and their hounds. In 
many respects he reminds one of Riihezahl, the Sjiirit of the 
Hartz mountain. Tlie end of his career is in keeping with the 
rest. His doom stares liiin in the face, hut he has all the I’aii- 
god’s failings ; and he lets the nymph imprison him for ever. 

(5. The Latin Li/e of Merlin. In writing the above we have 
merely tried to depict the Norman. conce])tion of Merlin. It is 
(piite possible that some of the same qualities may have been 
ireviously attributed to the C’aledonian Myrddin, wlio is said to 
lave gone mad after iJie battle of Ardderyd, in 573. But we 
have not yet seen any detailed record of his doings, older than 
the very remarkable ‘Vita Merlini’ (in 1.529 hexameters), which 
used to he asci i bed to Geofirey, hut which seems hy its allusions 
to have been written about 1217, and which was afterwards dedi¬ 
cated to Robert Grosseteste, Bislio]) of Lincoln (1234—53). The 
jiuthor, tliough evidently a (.Cymric scholar, was just us evidently 
a student ol' the Fnmidi Koiiiances. Myrddin had a twin sistt'r, 
Gwimdydd (or the Jhium), who here ujipears as Ganieda. She 
and his wife Guendolen send a cunning harpin’ in search of him. 
The harpin’spies liiiii lying hy a fountain, ivith his favourite grey 
wolf at his side ; and lie lures l^lerlin lioine with his singing. 
He escajies again and again. Me, bids his wife marry some other 
man, and he will give them a wedding gift. On the a»]K)inted 
da,y Merlin ajipears, riding on a stag, and driving a herd of deer 
Imfore him. 'I'he bridegroom laughs, and Merlin wrenches olf 
an luitler, liurls it, and kills the bridegroom. Hii is captured 
once more, and sits moody for days. He sees a -wretcli begging 
alma and laughs: there is a treasure under the beggar’s feet. 
He sees a churl bargaining for shoes and laughs : the bargainer 
will never live, to put them on. Ganieda builds him a palace in 
the forest. Taliessin visits him there. They sing songs toge¬ 
ther about earth and sea and sky. Tliey recall the days of 
Arthur, when victory followed the red dragon for forty years. 
It was Taliessin who (*niharked with Artliur, after the battle of 
Canilan, and they sailed together to the Isle ol' Apples, “ Mor¬ 
gen’’received them there, and Artliur was left in her charge. 
Merlin now rejoins, assuring Talie,ssin that Arthur will some 
day return, and will unite the ‘‘Seoti” (i.e., the Northeiii 
Cymry), and the Welsh with the men of Cornwall and Bre¬ 
tagne. We need say notliing more. Tlie poet was a man of 
great talent, hut too modem to he more Ilian a blind guide for 
aiitiipiaries. 

7. Poems on Adventures of Gawain^ Lancelot, etc. It would he 
absurd for us he,re to attempt a histoiy of all the Arthurian 
poems of adventure ; hut a few w’ords upon them may be inte¬ 
resting. Whiin the Norman jongleurs first turned to the Breton 
lays, tliey must have produced small iioems liy hundreds, simi¬ 
lar to the ‘ Lais ’ of Marie de France. But at the close of the 
twelfth century the small poems were being constiuitly svral- 
lowed uj), like little fishes, iiy the big ones. The long Dutch 
‘ Roman van Walewein ’ (puhlished in 1848) is supposed hy its 
editor, W. J. A. Jonckhloet, to be a translation from a lost 
French poem of tlie twelfth century. Another bulky record of 
Gawain, together with his fellow kniglits, is the German poem 
called the ‘Krone,’ written (about 1221)) hy Heinrich von dem 
Tiirlin ; and three times the author refers to Chrestiende Troyes. 
Blit there is no long French romance still extant, that is specially 
devoted to Gawain, though lio is a sort of seconil hero in two 
of Chrestien’s poems, the ‘ Chevalier au lyoii,’ and tlie ‘ Perce¬ 
val.’ There are several shorter pieces in his honour, both in 
French and English, and we will now luciition a few of them. 
He was always regarded hy the poets as a perfect mirror of cour¬ 


tesy. The reader will remember a notable instance of this in 
the ‘Wife of Bath's Tale,’ hy Chaucer, and again in the ‘Mar¬ 
riage of Sir Gawaine,’ in the Percy Ballads. Tlie same event 
had been related by an older poet in the ‘ Weddyngo of Sir 
Gaweii and Dame llagnoll,’ which forms part of Sir Frederic 
Madden’s collection, called *Syr Gawayiie ’ (ed. for the Banna- 
lyne Club, 1839). The first poem iii Madden’s collection is a 
hard trial of Gawain’s manhood and chastity, inflicted upon him 
hy a wizard knight. They have agreed to exchange strokes. 
Gawain cuts his adversary’s liead olf, but the other picks it up 
by the hair, and rides away with it in his grasp. Gawain is 
hound by oath to seek out the wizaixl, and stand the counter- 
stroke, and his chivalrous sjiirit saves his life and liis honour. 
Tliis adventure is told in ‘ Gawayne and the Grene Knyglite,’ 
an admirable alliterative poem, founded upon an episode in 
‘ Perceval.’ A somewhat similar trial of Gawain occurs in the 
‘Carle olf Carlilc,’ and in ‘The Turkic and Gowin’ (both in¬ 
cluded in Madden’s collection), which are direct 1\ imitated from 
the ‘ Chevalier ^ I’Espee,’ a thirteenth ci'iitury Fabliau (see 
M6()n, ‘ Nouveau recueiL’ 1. p. 127). Other ytoems on Gawain 
are the ‘Mule saiisfrein* (see Meoii, L ]). 1), and, the ‘llistoire 
lies fiuatre freres,’ &c. The latter tale, containing a fanciful 

{ ucture of fairy chessmen, is incorpiu’ated in the jirose ‘ Lance- 
ot.’ Like every famous knight, Gawain had a son set up to 
rival him, and in his instance the poet, Renauld de Beuujeu 
(about 12(K)), was more successful than usual. ‘ Li Biaiis Des- 
conneus,’ who turns out to he, Gawaiii’s son Giglain, and who 
kisses a foul serpent into a lovely lady, is the original of the 
‘ Lihius Disconius,’ that was so much admired by Percy (see 
‘Bishop Percy’s Folio Manuscript,’ vol. ii. 1808). The same 
poem was imitated hy Wirut von Gravenberg in his ‘ Wigolais,* 
which he wrote (about 1212) at the court of tlie third Duke of 
Moran. Wirnt says that he had not read the French MS. him¬ 
self, hut that his page had told him the whole story. Of the 
short Frencli j>oenis on Lancelot ive can only remember one, the 
‘ Vallon des faux Amaiits,’ iu winch a spell can only he broken 
hy a lover who lias niiver even dreamed of inconstancy. This is 
au ejdsode in the prose ‘ Lancelot.’ The spell is duif to Morgue 
(or Morguin) la Fee, the sworn enemy ol' Gneiiever ; and with 
one exanqile of her enmity wo will conclude tlie present section. 
Morgue sends to King Arthur a horn, a cloak, and a knife, none 
of wliich can Iks used by an unfaithful wife or by her husband. 
The earliest form of this tale is the ‘Lai du Corn,’ by Robert 
Bikez, which afterwards became the ‘ Fabliau du ^Mantel Muu- 
laill6,’ and the ‘Boy and Mantle’ of tlie Percy Balluds, 

8. (Jhrestien de Troyes. Such a large portion of Arthurian 
ground is covered hy ibe poems of Chrestien dis Troyes, that we 
shall leave the man} other Artlmrian poets, and coniine ourselves 
to him alone. He obtained bis surname from tlii‘, old resideiiue 
of tlie Counts ol' Cbauipagiie, where he was probably horn about 
1140. He is not believed to have been a clerk, though lie shows 
some acquaintance with Ovid and other Latin writers. He 
names as his jiatrons the “ quens I'helipcs ” and the “ dame de 
C’h.ampaigne;” who were probably Count Philip of Flanders 
(about liCiH—J)l), uud Marie the wife ol' Count Henry 1. of 
Champagne. The countess died in 1198 ; and Chrestien himself 
about 1200. Chrestien was a master of llowing verse, and of the 
art of story-telling ; hut unfortimately his talents were cliieflv 
cmjdoyiid in sjireading tlie taste for fantastic adventure, which 
has since hroiiglit so mucli ridicule ii]>on the Round Table. The 
subjects (if his Arthurian poems are so well known, that we need 
only briefly notice them. They arc—1. ‘ Li contes d’Erec ’ (or 
Krec. and Enide). This is ri'presented in Tjudy Charlotte Guest’s 
‘Mahinogion’ by the tale of ‘Geraint nb Erbin’ (the original 
of Tcniiysuii’s ‘Enide’). The ‘Erec’ of Hartmann von Aue 
(about 120<J) is a close imitation of that of Chriistien. (2.) ‘ Li 
contes de Cliget.’ (’liget is related tlirough his mother to 
Arthur, and has been brought up at his court, liut his paternal 
uncle Alls is Emperor of Greece. Alls marries his iiepliew’s 
love, Feiiice ; her nurse Tessule gives her a sleeping draught, 
and Cliget rescues her from the tomb. ’J'his mediteval ‘ Romeo 
and .luhet’ is the first western adaptation of an incident in 
Chariton’s Greek romance of Vhareas and Callirrhoe. The old 
German writers often mention the poem bv tlie name of ‘ dies.* 
The English Arthurian tale of ‘ Sir Clegcs ^ (jmblishcd by Henrjr 
Weber) has no connection with it except tlie name. (3.) ‘Li 
chevalier au lyon.’ This is allied to tlie ‘ JarlJes y ffynnawn* 
{Lady of the Fountain) of the ‘ Mabinogian.’ It is the ‘ Iwein' 
of Hartmann von Aue ; and the ‘ Ywaine and Gawin ’ edited by 
Rltson, in his ‘Ancient engleish metrical romances’ (1802), I. p. 
1—169. (4.) ‘ Li chevalier de la cliarctte,’ One of the most 
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fantastic of Chrestien’s poems. Arthur has promised to grant 
whatever a certain unknown knight demands : he claims Guen- 
ever as his prisoner, and carries her off. Lancelot braves every 
kind of pain and peril in the purauit: but passing over a bridge 
that is one enormous scimitar is not so bad for nim as riding 
with a dwarf in a country cart, for (jutmever is disgusted at the 
sight. The poem was concluded, at Chrestien’s request, by 
Godefroi de Leigni. We must not say that this is the original 
of one portion of the prose ‘ Lancelot,’ as the reverse may pos¬ 
sibly be the case. Chrestien distinctly says that lit; tuily treatctl 
a theme tliat w'as set him by the “ dame de Ohanipaigne and 
it is at least W'oitli observing that Walter Map, the reputed 
author of the prose ‘ Lancelot,’ visited Count Henry of Oliam- 

f iagne about 1179 (as Map tells us in his work, ‘ De nugis eiiria- 
ium ’); and this must nave been just about the time when 
Chrestien was asked to write the poem. That one of the works 
was taken from the other is quite clear, the expressions arc 
often identical; and .bmckhloet, in bis edition of the Dutch 
‘ Romans van Lancelot,’ makes .a stout hgbt in favour of Map 
(5). ‘Perceval,’ or ‘Li cmiti's del Graal.’ The outline and 
many of tlie details of thi.s romance are to he found in tin; 

‘ Peredur ah Efj-awc ’ of the ‘ ]\fabinogioii.’ The commencement 
of the tale is singularly h.appy. Percevals father and two 
brothers liave fallen in tight, and his mother rears him in solitude, 
that he may never even hear of chivalry. Ihit the youth meets 
with two kiiight.s ; at first he thinks them angels, lie now 
makes Ids way to King Arthur, and is-instructed in all the laws 
of chivalry. He undertakes a (luest. He (‘liters a mysterious 
rastle, uikI there he sees a procession youths hearing a hlood- 
droppiiig spear, and a maiden with the holy Graal. He leaves 
the, castle, and leads a worldly life. At lengdh ho return.s to the 
castle, and learns all the mystery of the Graal. He heals tlx; 
palsied Grual-lcing, hy hjinging him the liead of Ids iiiortiil 
enemy. In tlie eiKl he is himsidf ciowned as Graal-king. The 
Welsh tale is ]nt(.>r than tlie poem, hut its features s(*em to he 
more antitpie. There is no Gmal in the proi es.sion : the bloody 
spear is there ; hut it is followed hy two iiiaidim.s, bearing a dish 
with a man’s head in it. This is tlx; head of his cousin, and 
Peredur has to kill nine witidx.'s, who have palsied his uncle and 
murdered his cousin. For the growth of the Rritish li'geixl and 
its French treatment, we must reler the reader to the eommciits 
of Villenianux', ‘Romans dela TableRoixle’ (1801),]). Dll—00. 
Cliresticu’s ‘ Peireval ’ is said to liave been conlinva! by Gautier 
de Dcnct and Qeiboi't., and completed by Manesier (ubi-ut 12110). 
Gerbert expressly states that Olirestieu died, leaving bis work 
incomplete. Yet it is douhtful whether tlx; three jxiets did nx)r)‘ : 
than iiiterjtolate long passagt's and thus siqiply wliat they eon- ! 
flidered the deficiencies of the poem. AV e know that two of them 
added some adventuri's of Gawain. Now', C.'lirestien’s itoiitein- 
poravy, Raoul de Hejudene, emiqihiins that he has not said 
enough about Gawain. Rut in the present comiiletc copies of 
‘ Perceval’ nearly 20,000 lines (out or some 44,000) are devoted 
to Gawain. Moreover, one of these copies, at Mons, ends with 
the nxmtion of Chrestien, “ Ki i cief mist ccste hesoigne.” This 
point, heeomes of special interest, when ono is comparing the 
French poem with the ‘ Parzival,’ the masterpiece of AVoIfrani 
von Eschenhach (complet(‘d before 12H5). At the end of hi.H 
own poen AVolfrani blames Chre.stien fin his treatment of the 
subject; but no one could suppose, from Wolfram’s words, that 
Chrestien had left bis task unfinished. Tt is true that AVolfram 
has given a different conclusion to his po(‘m. There is no 
vengeance in it, no enemy’s head ; hul a great deal more of the 
Graal, its temple, and its knights. Rut, tliough the worldly ad¬ 
ventures in the two poems are very similar, the Graal of Wolfram 
throughout is different from that of Clirestien. It is not the 
well-known vessel, filled with the blood of Christ by Joseph of 
Arimathea, but a miraculous Jewel entrusted by God to King 
Titurcl of Munsalvocsche (Mont Sauvage, apparently in the 
Pyrenees). In all this be professes to have followed a higher 
authority, “K^dt the Provencal.” This statement cannot be 
accepted literally. “K^ut” (i.e., Guiot) could hardly have 
been a Provengol; his name is Northern French, and he is 
said to have drawn his account of Perceval’s family from a 
chronicle in the ai’chives of Anjou. Wolfram’s last editor, 
Karl Bartscb, rejects the suggestion, that “ K^fit ” may have 
been Guiot de Provence, the author of the satirical poem, 
kiiow’u by the name of ‘Bible’ (about 120.3—8); he prefers 
to consider him a Poitevin, who tried to gratify his seigneur, 
Henry 11. of England, by connecting Perceval with the House 
of Aniou. Wo will only add a few words more. Wolfram w'as 
a worthy knight and a great poet. But ho Was quite an illiterate 


man. He says himself that he knew ve^ little French, and 
could not read a line iti any language. His imagination wa.s 
easily fired by an outlandisli word or two ; and Wo know that 
ill his ‘ Willehalm ’ he took strange liberties with the legend of 
GuiRaunie d’Oraiige. In short, we should not be surprised to 
find, if “K^ot” ever turaed up, that Flegetanis, Avho had learnt 
all about the Graal from the star’s, when studying at Toledo, was 
a creation of Wolfram’s own; and, further, that the whole 
theory of the southern origin of the Graal has had no better a 
foundation. 

9. llie ‘ Homan du Saint Graal,^ in verse and in prose* There ia 
a very ancient legend, a Latin version of which was published 
by J. D. Mansi, from a MS. of the eighth century, that Tiberius 
was aitiicted with a friglitful cancer, but was cured by Si. 
Veronica, who brought him the cloth miraculously stamped 
with the face of Christ. The legend was afterwards transferred 
to Vespasian or to Titus, and sometimes to both, with the addi- 
■;ion that one of them w'as a leper. It was their subsequent 
jonversion, ive are told, that led to their punishing the Jews so 
.severely. Tlii.s romantic ./destruction of Jernsalein is the subject 
of a Chanson de Geste of the twelfth or thirteenth century, but 
no mention is made in it of the Graal. Yet the Graal-legend 
was lloatiijg about at that time, in connection witli that of ^St. 
Veronica. The two are combined in the short metrical, ‘ Roman 
du Graal,’ written by Robert de Rorroii, for his seigneur, Gautier 
de Moiitlxdiart, cerltiinly before the year 1199. lie juit forth a 
second edition of this ])oem, of whien 3480 octosyllabic,s remain 
(about 100 being lo.st), together with a ‘ Merlin,’ now only a 
short Iragmeiil (see the i)riuted edition of Fr. Michel, 1841). 
He relates the standard h*g(.uxl of Jo.seph of Ai’iinatlica, how he 
Avas left to starve in prison, but was preserved by the Kaint 
Graal for forty-two years, and released by Vespasian. Jose|»Ii 
then confides the Graal to his missionary, ilron, who is to reside 
ill western lands till his son’s son joins him, and receives the 
Graal in hi.s turn. Broil’s twelfth ton, Alain, is sent elsewhen*. 
But here Borron stops, and says that he ought to name the laixls 
Avliere they went; but that lx; cannot do so, Avithout first study¬ 
ing “ La grant esloire don Gnud.” Ho here allude.s to the grisat 
prose ‘ Roman du Saint Graal.’ Tlie latter Avork is far superior 
to Borroii’s lilth; ])oeni, though it contains two or three assertions 
that it was traiislatixl Iroiii Latin into French by Borron himself. 
Tt o])eii8 Avith a most ])()wei‘ful clescription of the vision of a 
Ix’rmii in Great Britain, in the year 717, and of his receiving 
the original Ixiok of the Gnuil from the liand of Christ. The 
book i.s found to contain the adventure.s of Joseph and his dis- 
•ipJe.s. TJicy arc cstahlishc(}, alter a bewildering scries of 
.'oyages and visions, in Great Britain. Bron’s son, Alaiii-le- 
Gros, is eslablisbcd as the first Fmhee King (a rival title to that 
of Pm-ator, adopted by llx; Popes as successors of St. Peter) ; 
tnxl be and bis (.lescemlants are to guard llx*. Graal, in a e.astle, 
among remote forests of Nortbumbria, till Sir Galaliad siuill 
aebieve tlu‘([Ue„st. The a])]H‘arance of this extraordinary romanci-, 
a vast deal too long, but abounding in liuii passages, was tlx; 
greatest event in Arthui’ian literature since the days of Geoffrey. 
Its autliorshi]) is still mysfi'riouB. Paulin Paris as(;ri1)es it to 
Walter Map ; but lie has hardly yet Avorked out bis tlx’ory. 
We must refer the re.ader to liis ‘ jionians tU; hi Table roixh* ’ 
(1808), uixl to his pam])hlet, extracted from the ‘ Romaiii.a,’ 
entitled ‘ De I’orighx; des Romans,’&c. (Nogent-le-Rotreu, 1872). 
AVe. will only add the remark, that tlie gnaitest king of unitiMl 
Brittany was named Aluin-le-Uros (878—907). 

10. Vrose liomances. ‘ Merlin* and ‘Lancelot.' The 02 ieniiig 
pas3agi!B of the ‘ Merlin ’ are the same as those in the metrical 
fragment above mentioned. The whole romance is ascribed by 
the “assembleurs” (as Paulin Paris calls them) of the thirteenth 
century to Robert de Borron. It ends Avith the final disappear¬ 
ance of Merlin, and the quest undertaken by Gawain ancf other 
knightB in search of him. The ‘ Lancelot ’ is divided into 4 or T) 
Paris, of which the ‘ Lancelot * proper contain.s 2 or 3 (acconl- 
ing to the fancy of the transenber). The Ist Part again is 
sometimes subdivided into two. The first subdivision relates 
how Lancelot’s mother lost her husband, King Ban of Benoic (in 
the Marches of Gaul and Brittany), her home, and her new-born 
son, all on the same day ; Lancelot being carried off and nur¬ 
tured by the fairy Dame du Lac, As ho grows up, he gets 
impatient of bis home in the enchanted lake, and ho is brought 
by his foster-mother lo King Arthur. The second subdivision 
relates his boyish adoration of the queen, his first feats of arms, 
and the famous love-scenes between him and Quenever. ^ The 
whole of this Pari is sometimes named after Lancelot’s confidant, 
King Galebault. The position of the latter has given a sinister 
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eiguification to the name ‘‘Qaleutto’* among the old Italian 
poets; answering to that of “ Sir Pandams of Troy ’’ in Shak- 
spere the reader will rememher how Paolo and Francesca di 
Rimini were reading this love scene before their own fatal kiss, 
and how Paolo says to Dante—“ Galeotto fii il lihro c chi lo 
scrisae” {Inf, Gaiito V., 137). The 2iid Part contains the same 
adventures os those in Chrestieu’s ‘ Chevalier de la charette,’ 
and often goes l»y the same name. The 3rd Part is commonly 
called ' Agravain,’ merely because it begins with the adventures 
of Qawaiii’s brother, Agravain the Proud, in quest alter Lancelot, 
•who has i'allen into the clutches of Morgue la Fee. Towards 
the end occurs the great quarrel with Gueiiever, aud Lancelot’s 
madness (imitated in the ‘ Orlando Furioso ’). Lancelot is cured 
hy a vision of the Graal. This ends tlie ‘ Lancelot ’ proper. A 
rubric generally follows, to the effect tl)at “ Maistivs Gmitiers” 
(Map) will now begin to 8])eik of the ‘ Gnial’ The 4th Part is 
the‘ Qiieste del Saint Graal,’beginning with the apparition of 
the Graal at the Roiaid lahle, and ending with the deaths of 
Galahad and Perceval, and the reluni of tlieir comrade, Sir 
Bohors, to the (Jourt of Arthur. King Arthur, it concludes, 
])lace(l Records of all the adventui e.s in the Abbey of Sjilisbuiy ; 
whence “ Maistres Gautiers Map’’drew them fortli, and Irans- 
Jated the story fnjiu Latin into French for tlie love of King 
Henry. Bui King lliiiry now desired to know the end of ail 
the knights, and accordingly, “ ]\raiHtres Gautiers JMap” began 
the (5Lh and) bust Part, wliiedi he called ‘ La inorL an roi Artu.’ 
LiUicelot relajjses into sin. Guenever is unjuBtly accused of 
murder and coudemmid to death, but is rescued by Lancelot, 
who kills three of the brothers of Gawaiu. Arthur retudves the 
queen back ; hut, urged by Gawaiu, he follows uj> Liucelot, 
who has retired into Brittany. News reaches them of Mordreds 
rebelli(tn. They land at Dover, but Gawaiu dies there of a 
nouiul received i'roin Lancelot. Artlinr fights liis last bailie, 
ami is cairied off in tbe. bark of Morgue la Fee. Gnenevei* enters 
,‘i nunnery ; and Lancelot dies in a Jiermil;ig(!. A)i<l thus 
“ Maistres Gautiers Map ’’ I'lids the story of Lancelot. Galahad, 
it will he obsi'rved, is ac''omj)ani('(l by Perceval at the cud of 
liis (piest ; ami this helps to confirm onr belief, that tbe Graal 
was first introduced into the. Arthurian cycle, wlieii it took the 
jdace of the man’s head in the tale of ‘ J’erednr.’ 

11. Prim liiriniuiveit. *-Trixiaii^ and ^ Palaniaka' {incliiiUng 
‘ Meliadm’ and ‘ (iairon k ConrtoiK’). The Latin records of the 
Giaal W'ere ]ireserved, as we have, j'uat seen, at Salisbury. It is 
rather suspicious, then, to find the author of the. prose ‘Tristan ’ 
(l(!scribiiig himself as Luces, lord of the. Gustle of Gast (or (Hand, 
oi‘ (!au), near Salisbury. He claims to he tlie fiivt translator of 
ihc.se records ; and through tliciii he connects Tristan with the 
Round Table and the questers of the Graal. He a])ologiso8 for 
liis French, he being an Eiiglisliiiian bom. Paulin Paris points 
out a ceiiain awkwardness of style in the earlier ])ort.ion of tliis 
Work. Bui it is proliable lliat tlie, greater part of it wa.s revised 
by a later writer. This was Helie de lUuToii, who says that he 
has supplied all the, adveiituivs of ’I’ristan tluiL were omitted by 
Luces de Gast. All the extant copies belong to this (‘nlargi-d 
edition, Palaniedc.s, Ti'islaii’.s rival for the love of Isolt, is 
perlia])S a creation of Holie dc Borroii’s. It is a well-marked 
character. In old MSS. the conclusion ililfcrs from that of the 
metrical versions. There are no bhudv and while sails. TrisUm 
U in Tintagel, harping to Isolt, when King Mark striki's him 
with a iioisoned weapon. The description of his deafh-hed is 
very noble : lie has his armour lield before him, ami makes a 
farewell address to the sword tliat he cannot lift. But we 
cannot quite agree with Paulin Paris, that this scene is older and 
better than the other. In the later M8!S. all is cliaiiged again ; 1 
and thus the printed editions conclude with the black and wdiito 
sails. Helie de Bori’on called his enlarged ‘Tristan’ the ‘Bnd,’ 
a title (apparently suggested l)y the ‘Brut ’) that has jm/.zlcd the 
critics ; and he was almost equally fantastic in his choice of a 
title for Ills next work. King Henry, lie tells ns, comnii.s.sioned 
him to make fuilhcr researches among the Latin hooks, and he 
found matter enough for an eiiorniou.s romance, expres.sly de¬ 
voted to the praise of courtC8^^ IIo entitled Ids new work 
‘ Palamedes,’ because that knight played some part in it, oud 
was regarded by^ the author as the representative of courtesy. 
Yet the two priuciiial heroes of his w'ork are Meliadus (the 
father of Tristan) aud Guiron le Courtois. Hence Paulin Paris 
concludes that the author must have made a strange slip, and 
msant to call the whole work ‘ Guiron le Courtois.’ But ‘ Pala- 
luedos ’ Btaiids in all the MfcJS.; and it seems (as we shall pre¬ 
sently find) to have been originally known by that name. About 
half a century later (namely, in 1271) Busticien de Rise made 


an Arthurian compilation, in which he inserted large portions of 
the ‘ Palamedes.’ These were extracted from Rusticien’s com¬ 
pilation by later scribes, and eventually printed os two separate 
romances, ‘Gyron le Courtois’ (1494), and‘Meliadus de Leonnnya’ 
(1528). Moreover, as if determined to increase the confusion, 
the Parisian publishers pi-elaced‘Gyron ’ with Rusticieii’a Pro- 
and ‘ Meliadus’ with that of Helie de Borron, only care¬ 
fully omitting the name of the latter. This has completely 
imposed upon several eiisy-going critics, Hku Dunlop, who have 
placed iiujdicit cimfidence in the caily jiriiitcrs. 

12. TfixiR and Anihura of the Arthurian Prose Romances .—These 
romances are some of the eai‘lie.st momiiuents of French prose ; 
but the reader must be wiirned that the texts of all the lii'st 
printed editions are modernised aud often garbled. This was 
iiaiurul enough. Every succeediiig scribe allert d something ; 
and the Verards and other printers of the fifleenlli and six¬ 
teenth centuries cho.se the ea.su;8t texts tlu'y could find. Paulin 
Paris has given, in his various works, a few extracts from 
good Parisian MSS. ; hut the only long passages of this kind, 
with which we are acquainted, are those i»riuted by Joiickbloet 
ill his Preface to the Dutch ‘ Roman van Lancelot,’ vol. ii. 
(1850), p. viii., clxxxvi. ; aud Furin'v;iirs edition (for the Rox- 
luirghe Club) of the ‘ Saint Graal ’ (1862 -3), and oftlie ‘Queste 
del Saint GriUil ’ (1801). But even the be.st MSS. are of much 
later dalti than their authors. TJu; earliest elated Arllmrian 
MS. (No. 0,‘.)0:i of the I’arisiau Uihliothhiuc) was written in 
1274. Some, critics used to assert that there could he no MSS. 
much older, because Ihat was the period of their composition. 
But there they were mistaken. We will offer one little piece of 
evidmice, which seiuiis to have been liiiherto overlooked. It 
is a letter, dated 5 Feb., 1210, from tbe Ern}H!ror Frederick II. 
lo the Segreto of Messina, thanking him for a portion of a book 
that had /orzar;/?/(quondam) belonged to John the Romancer 
(Romanzoiiius). Thi.s was a portion of ‘ Palamedes’ (dc lihro 
Pulamedls). Now ‘ Palamedes’ was the last of the great 
.Arthurian si-ricH. It w'us evidently not a neu' work when 
Frederick 11. was writing. Say that it was eonqiosed about 
1227 (when Henry III. was tw'enty) ; and that throws the 
earlier roiiiance.s back towards the reigu of Henry 11. In the 
Proloijae to ‘ Palamedes’ Helie de Borron jirofcs.-^es to give us a 
clironological li.st of Ids predecessors. He can hardly be, sup- 
josed to have falsified it inie.iitioually : ye.t it iloe.s nut seem to 
le quite accurate. He begins with Luee de Gust. Now, we 
think Sir Frederick Madden’s argument against this arrange¬ 
ment ijiiile conelusive. The prose ‘Tristan* often refers to 
the ‘ Lujicelol; ’ but the ‘Merlin’ and the ‘Lancelot’ never 
mention tlu* name id‘ Tristan. Therefore he could not have 
been oii the roll of the round table when the first romances 
xvere written. After Luce, says Helie de Borron, came Qasse 
\o. Pdoiid, a relation of the King’s. Next came “Maistres 
Gautiev.s Map ipii fu clers au roy Henri,” and he Ireutcd most 
es|H*cially of Bain'idot dii Lae. “Messires Robert de P.orron” 
followed next. I/istly, Helie de Borron names himself as the 
iKwir relation lunl eonipanion-in-arms of Robert de Borron. 
There are certainly some, dilliculties here. Helie de Borron in 
his ‘ Bret’ speak.s of “ Uonianie” (the Greek Empire) as being “ la 
nouvelle France,” a name not bestowed upon it till after 1204, 
when the Grusaders look Goiistaiitinojde ; aud this, unless the 
IKis-sage is the insertion of a later scribe, j^iroves his King Hemy 
to lie Henry 111. But Walter Map’s King Henry, who is al¬ 
luded to a.s if ho were the same, must have been Henry TL, for 
Map was dead before 1209. But the great dilliciilty is in Map 
liinisidf. I’uuliii Paris says that the ‘ Lancelot' must have been 
written by a Freuchiiuiii, its style is so amazingly fine. We 
believe that lie intends to show that Map took the chief share in 
composing the ‘Graal’and the ‘ Queste,’and those alone. At 
all events, the first Parts of the ‘Lancelot’ must have been 
written by a coinjiaratividy young man, and to go back to Majt’s 
youtli is to go far indeed. He was born in the Marches of 
Wales (probably in Herefordshire) about 1140. He studied 
at Paris, and he became familiar with Beckett before 1102. 
After acting several tinie.s as Justice in Eyre, anil filling various 
lay offices about the Court, he began to rise in the Church. It 
is hard to imagine the ‘ Lancelot’ being WTitten by a Canon of 
St, Paul’s, as Map became in 1176; but such may (juite possibly 
have been the case. He attended a Council at Rome (appa¬ 
rently in 1179), and on his way he stopped (as w'c liave belore 
remarked) at the Court, of Count Henry of Champagne: this 
brings him in close contact with tbe “ Dame de Champaigue,” 
who suggested the episode out of the ‘ Lancelot ’ to CuieBtien 
de Troyes. Walter Map retained his Court-favour to the last. 
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He was Arclidcacoii of Oxford in 1190, and there was a talk 
of crcatiiif? him Bishop of Hereford in 1199. He is mentioned as 
dead by Oiraldus Cainbrensis, in the ‘ I’rooemium ’ (written in 
1209) to the 2nd edition of his ‘ Expuynatio Hil)emica.^ It is 
urnusinjf to find the courtly, half-ironical speech, in which Map 
praised the “scrijita” of (liraldus at the expense of his own 
“ dicta,” accepted as literally by some modem German critics 
08 it was by the vain though clever Welshman. It most cer¬ 
tainly docs not disprove his having written a French romance. 
He never claimed the satirical poems, which he (as tradition 
has alw'ays saidl put into the mouth of a gross “Bishop 
Oolias,” one of tlieiii being the famous stave, “ Meum est pro- 
positum in taberna mori,” etc.; but he did put his name to a 
work on Court Gossip He nugis (Mrialium *). And this last 
work, we must confess, is one of the dilliculties. It contains 
plenty of anecdotes—several Wedsh fairy-tales—but not one 
woixl about Arthur. This adverse evidence, being purely 
negative, is almost counterbalanced by a few wonls in the 
Romance of * IjKjniedon.’ Unfortunately, wc do not know the 
dat(! of the autlujr, Hue d(! Rot,eland ; but he certainly speaks 
as if he w'ere conteinjiorary with Maji. lie begs his readers not 
to be over-critical ; if he Ooen tell them some lies, it is only 
in character with the. lying age. Walter Map knows how to 
play his pai t in that:— 

“ Si‘ii] no s!ii pii-s (1(‘ montir Tiirt. 

Wnllcr Mh 2» rcKct bicn f,u jmrt,*’ 

Tliese sound very like tliew'ords of a rival romancer. 

IIJ. /Viwo Jioniitiitrti. Mfdin. These pro])hecit*s 

have nothing to do with those Latinised by Geotfrey. They arcj 
evidently a collection of ])olitical predictions, chielly relating 
to Italian and Griental allairs, in the cnui-se of the tbirteenlb 
century. They i)rufeHs to liave been collected and translattal 
by one Ilichai'd of Ireland, at the expre.ss desire of the Emperor 
hTeilerick II. And it is quite probable that this was partly 
true. There Aveivi many prophecies of Merlin current in Italy 
at this time, such as those, in Macaronic verse, quoted in the 
(JhronicUi of I’rd Sidimbeuc ; they were jrinciijally in favour of 
Frederick 11., and lie was the very man to make use of them. 
However, Riclnu’d’s collection is a comjilete medley. Merlin s 
Wiirds are at first written from his <lictation by* his regular 
clerks ; but, alter his iriqiiisoiiment in the tomb, he is visited 
by several knights, and a few of the adventures introduced are 
amusing. Those of “ Alixandre, li Urfelins” have been used by 
Sir Thomas Maloiy. lii the late composition.*} of this class the 
ehai’acter of Morgue la Fee approaches more and more to that 
of the wdeked enclmntii'sses in Italian poetiy. A considerable 
pro])ortion ttf tlic extant MSS. are in Italian hands. Tn short, 
there can he no doubt that the Italian epic.s, tliough Oarlo- 
vingiaii in matter, are Arthurian in s]»irit. 

14. Jjaic J*nm ^ Vsivif, h‘ Tristi’’ and ^ J'encfnrrftt.* 

We now arrive at the hi‘av> end. We, must refer the rt-ader l(> 
l>unlo]» for an account of Waie, b* 'friste (the sun of 'frislaii), 
and the four allegoricul fairies that, prc'sided al, his birth. His 
romance is of the, lilti'entli centurv. That of ‘ iVrce.forest ’ is 
of the same pmiod. It begins with Alexaiuhr the Great and 
his c()nqiie,st of India. The two young ininces, Gadilfer and 
Beti.s, hecoine reconciled wdth him, and take service under him. 
So far the text is a pr(»se rendering of the ‘Yonix dn Pa(»n.' 
lint inarrijige takes ]>lace <m an ishind in the Ganges. Alex¬ 
ander and his knights are lesuing the island, when a storm 
blows them out to sea, and right round the W'orhl as far us 
Great Ib'itain. Tin; line of Brute has just faih*d, and Gadilfer 
is ehstUnl King of Scotland, and Bet,is King of England. Betis 
has afterwards so many adventures in piercing the haunted 
forest of Harnant, that he, is sunianied l’ercefore.st. This eiioi- 
mous romance is in six long Parts, containing a store of infor¬ 
mation about the jionijjs and vanities of Heraldry, which has 
he(iu largely drawn u])on hy Sainte Palaye in his Hi,story of 
Chivalry. But there really are some better things in it. It ih 
studded w'ith pretty fairy-tales, such a.s the PUqnmj Bmutij, 


kniglits that her badge is a white rose ; and Duke Philip the 
Gt)od, of Burgundy, tor wdiom the work w'as begun, died iji 
1467. There is a volume of it in the British Museum (Roy. 
15 E.V.), that connects it with the Burgundian librarian, David 
Aubert, at least as closely as another MS. connects him with 
‘ Les conquestes do Clinrlemagne.’ The Prol^w says, “ Je 
dauid aubert comme rescripuaiii me suia eraploi6 de inettre au 
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net et en cler frangois que hm puet et doit nommer selon le con- 
lenu dicelles Les premieres cronictmes d’angleterre.” These last 
words were the title by which the Romance was very commonly 
known. We are very far from supposing that Aubert was the 
author of this work, in the fullest sense of the word. We could 
show, if w'C had space, that the foundation of the story of ‘ Perce- 
forest’was laid in the fourteenth century. But we feel little 
doubt of its having received its heavy heraldic trappings and 
lighter fairy embellishments at the Court of Burgmidy, and 
under th(j directions of David Aubert. With two exceptions, 
the kniglitly order of the “ Franc Palais,” intemled as a proto¬ 
type of the Round Table, and the anival of the Saint Granl 
(recorded in the. sixth Part), ‘ Perceforest ’ has very little con¬ 
nection with the Arthurian Cycle. 

15. ‘ Arthur of Little hrita.inJ Tliis need only be mentioned, in 
onler to warn the reader that, though giuierally reckoned as one 
of the Cycle, it has nothing Arthurian in it (!xcept the name. 
It luul the r(;al advantage of Ixdng translated (about 1510-20) 
Irom th(‘, Fr(>nch by John Bourcdiier, 2iid Lord Berners, the 
earliest English translator of Froissart. 

16. The Kiujlish Prose ^Morte Arthur' Nothing is known of 
Sir Thomas Malorye (as Caxtou calls him), or Maleore (as he (tails 
himself), except that his work is a compilation of the Ib’ench 
Arthurian Romances, and that he finished his translation in 
the ninth yctar of Edw^ard TV., that is in 1469-70. It is 
doubtful whether he formed the eonqfilation himself, or ineivly 
translated from a conqulation already formed by a French 
writer. It is not siltogether a good one. The early works are 
confused by the interpolation of long i)assages from later ones. 
The reader may judge of tlii.s, if he will com})im! tlui e.pisode of 
Balin ami BalWi (a good story in its(df), and t,li(^ “dolorous 
stroke” given by Baliu to King Pellam (in Hook ii.) with the 
account of the healing of King Pelles by Galaliad (in Hook xvii.). 
The former is taken from a late ‘ Merlin,’ the latter from the old 
‘ Qiieste del Saint Graal.’ Malory’s style, Innvever, is good, and 
he deserves the popularity that has been lately regained by him. 
Ifis work was published by Caxton in 1485. 

CoNOi.[;siON. Skekh of three more (hjelcs: Alemnder; Troy; 
and the Beast Epic. We have now described tluj tlireo great 
Cycles of M(.‘dia)val Romance. I’here remain at biast three 
more of considerable importance. But we hav(i only si)ace to 
name them, and to indicate the original of each legend, and the 
form in which it W’us developed. 1. Alemnder. The ‘Alexan¬ 
der’ of Quintus Chirtius was a favourite scliool-book in the 
middle ages ; and it was extremely well vorsiti(*d about tlu! year 
1180, by Gaidtier de Lille (or de'Chatillon). His poem is the 
‘ Alexandreis,’ in 10 Hooks: it conbiins the famous line, “ Incidis 
in Scyllain (•n])iens viture Charybdim.’’ One of Gaultier's 
objects in writing it was to swee^p the c()llege.s clear of all tho 
fabulous histories of Alexander. But it only ])artially elfeeti'd 
this purpose. Then*, were two little Latin abstnicts of a tJieek 
romance, that were long read as genuine history, in s])ite of Cm- 
tins and Gaultier. This Gretdv romance is known as tin* 

‘ Pseudo-Oallistheni's.’ The first gfU'ins of it probably date IVom 
the time of Alexander himself. When Alexander claimed J a]li¬ 
ter Ammon as his father, the Kgy])tianH might naturally sey 
among themselve.s, tlnit he was only tlu; son of a juggling jniest 
of Ammon. Their fugitive king, Nectanabis, sniUid the Hc,andal 
monge.rs very well ; for he was actually re])orted to have taken 
iH'fuge with Pliilij) of Macculon, thougli not (we bcliev(",) till u 
little later iliaii Alexander's birth ; and thus Alexander’s own 
stcjry of the dragon’s visit to Olympias was trave.stieil by tlu- 
Egyptians. Wi*. understand that one of the oldest of the Greek 
l>ai)yri contains a venrion of this legend. Such is the comnuuicc- 
luent of the ‘ Pseudo-Callisthones.’ The rest is a wild account 
of Alexaiider’.s career. The prettiest episode- is that of Queen 
Candace of Merfio; not the historiciil Candace of Merde (in 
Ethiopia), who invaded Egypt in the time of Augustus, but an 
Indian princess, descended from Semii*amis. Candace liii.s 
secretly obtained a ])ortrait of Alexander, and recognisi^s him 
when he visits her in disguise;; but she does not betray him, ns 
her youngest son is mairied to a daughter of King Ponis, who 
has fallen by the hand of Alexamhu'. The Greek romance must 
have l>een written in Alexandria between 1(K) and liOO a.d. A 
Latin version of it, said to be by one Julius Valerius, was niadi* 
about 300. Tlie first of the two Latin abstracts was abridged 
from Julius Valerius. It exists in MSS. of the ninth and tenth 
centuries. We must add that it often concludes with a ‘ Parva 
Recapitulatio,’ in which the Egyptian parentage is denied. The 
second Latin abridgment was made directly from the Greek. 
This was executed about 960, by the Archpresbyter Leo, who 
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had been sent on an embassy to Constantinople by Duke John 
of Campania. It embodies all tlie ‘Marvels of India,’and the 
descriptions of Alexander’s diving-lionse of glass, and his flying 
bird-cnariot. It is commonly known as the ‘ Historia de preliis.’ 
This latter abridgment was translated into verse, in a seiui- 
Provengal dialect, by a priest named Alberic of Besangon, ])ro- 
bably in the eleventh century. This poem is lost, with the 
e-xception of 105 lines, which were published by Paul lleyse, in 
his‘Romanische Inedita’ {Berlin, 185h) ; but a full German 
translation of it remains, by a jiriest of the twelfth century, 
named Lamprecht. But by lar the most important romance on 
this subject is ‘ Li Romans d’Alixaiidre,’ by LuinlxTt li Tom and 
Alixandre de Bernay, also of the twelfth century, written in 
more than 20,800 Alexandrines. This is the Chanson de Ceste, 
that established the, whole cycle ; and that first brought the 
Alexandrines into vogue, and gave tliem their name. It ends ■with 
the Testament of Alexander, and the lanientatiuns of his Twelve 
Peers. Many French poets continued the subject : thus Jean le 
Nivelais wrote the ‘ Vcuigeance d’Alixaiidn^,’ in ivhich Alior, the 
son of Alexander .and Queen ( Candace, .avenges his father’s death 
Ujinn his poisoners. Bui thci most remarkable of the later poems 
is the ‘ Vmiix du Paon,’ in about 8840 Ah-xandrincs, composed 
by J.ac(jues de Longuyon for Duke Thibaud It. of Jjorraine 
(1304—12). Porus the younger (a nephew of the dead King 
Porus) has been taken prisonei’, and rathtT wantonly shoots a 
tame peacock. The bird is dressed in all its feathers, an«l carried 
solemnly round the hall, and every kniglit wlio is there makes a 
vow upon it. Tlie poem concludes with the .accomplishments 
of these knightly vows.' It is a very lively poem, still unpub¬ 
lished. A good Scotch version of tin* ‘ Vteiix,’ preceded by the 
‘Forray of Gadderis’ (one of the Ihirls of the ‘ Romans d’Alix¬ 
aiidre’) was published at F.dinhurgh, 1580. We havi* already 
mentioneil that the ‘ Vtnux du J’aon ’ supplied the first motive 
for the f/auhi-Artliurian jirose icunance, of ‘ Percef(>rest.’ There. 
Wiis another long chanson written in England, .about 1.327, by 
Tlioinas of Kent, which he called the ‘ 1 toman de toute (heva- 
h‘rie.’ It is said to swarm W’ith Anglicisms: and in another 
respect 'riioiuas dilfers from Lambert li I'ctrs -he adopts, namely, 
the fable about “ N('ctanai)u.s ” (as he calls him). His chanson is 
prohahly tlie Boiirce of t lie. various English alliterative .Ikm/?- 
drrs, of which one, Fragmimt, written about 1340, has been 
edited by th(‘ Rev. W. W. Ske.at, together with ‘William of 
J’alerme ’ (1807) : and other Fragments (of the fifteenth eeutury) 
have been edited liy the Rev. J. Stevenson (1840). The ‘ Kyng 
Alysauiider,’ in 8034 oetosyllahics, (of the fourteenth century, 
hut, wrongly ascrilie.d by AVartou to Adam Davie), is of similar 
(trigin: il^ stamla first in IT. Weber’s ‘Metrical l\omances’ 
(Edinb., 1810). Lastly, there, .are several French jirose romances 
on Alexander, all taken from the ‘ Historia de |ireHls.’ 

2 . 7Vei/. The descent from Troy Avas a serious article of belief 
with the, aiK’ient Romans, though lliey smiled when some, of 
tlie Gaul.s claimed a share in it. The fashion spread, however. 
The, very Goths who oveiihrew RiUiie tried to connect them¬ 
selves Nvilh liei- former glories ; and, as far as the Church ex- 
tvaidi-d the Latin liU'vatiire, the chiefs soon boasted of their 
Trojan iicdigrees. ’fhe chronicle]' Fjvdcgarius (of the. seventh 
centuiy) traces the Franks I'rom a body of Trojans under a 
certain Francio. The legend was ])rohahIy still older : and it 
lioiirished, .and formed a iiortion of grave French history down 
to the sixteenth century, and lingered even longer, bhancio 
was commonly called a son of Hector. The Normans cLiimeda 
less illustrious ancestor, hut still a Trojan, Antenor ; and wdien 
tliey settled in England they encountered another branch of the 
Ti'oy legend, deriving the old British kings from Brutus (or 
Brito), the. great-grandson of Auieas. Thus the Anglo-Normans 
were especially inclined to deal with the subject of Troy. In 
AVeslern Europe at this time Homei’ was nothing luit a great 
name. Tlie learned knew what the. Latin poets ami conimenta- 
toTS had said about him, and they possessed a meagre epitome 
of the Iliad, in about 1100 Latin liexameters, that w.as attributed 
(oddly enough) to Pindar. But they regarded the Trojan events 
as historical, and, whilst allowing the genius of Homer, they 
denied his voracity. They vastly prelerri'd authority of 
IHctys Cretends, who h.ad .accompanied Idomeiieus of (‘retij to 
the Grecian c.amp; and that of Dares P/in/f/itis, wlio was men¬ 
tioned by Homer liiniself as a priest in Troy. Each of these 
eye-witnesses had left a very sober narrative behind liim. The 
Work of Dictys, relating llic war, and the return of the Greeks, 
had been discovered (it wnn said) in his tomb, in tlie reign of 
Nero, and translated from Greek into Latin by one Septiinius. 
But the prime, favourite of the west W'as Dares, who re^iortcd on 
ARTS AND SCI. DIV.—flUl’. 


the Tinjan side. His Jounml of the Siege, prefaced hy a short 
account of Jason and Hercules, had been found (it was said) by 
Cornelius Nejios, wdieii studying at Athens, and translated by 
liini (from a Greek version, oiu' may pivsiime) into Latin, and 
sent to the historian Sallust. In point of lact, the work ascribed 
to lAictys was a forgery of the later enipiin : while the other 
belonged to a much iiion* modern and more liarbannis jieriod. 
The jonnial of Dares is so absurdly dry, that one naturally re- 
g.ard8 it as a mere ejiitoine of some earlier work. But M, Joly 
seems to nrove pretty clearly that the middle ages, at all events, 
knew iiotiiiiig more of him than what still remains ; and that 
when Guido of (kilonmi and others sjieak of a com})leter text of 
Dares, they really refer to Benoit de Saintc More. This poet 
belonged to a great b,aiid of aulliors at the court of Henry II. 
His vei*ses were xmicli pleastuiter than those of AVaco, and he 
was lender ol love iiitrigiu‘H ; hence, AVace’s ‘ Roman de Ron * 
was in agreiit measure supjdanted by the. ‘Ghroni(|ne dca dues 
de Normandie,’ written about 1175 l)y Benoit. He now j>reparcd 
to enter another lielil. AVliat we call the ‘ Estorie des Engles ’ 
of Geofli-ey Gainuir (about 11415), was calhsl by its author the 
‘Troie becau.se he began it wuth .Jason and the story of Troy. 
The Trojan portion of Gaimar’s ]K)em is now lost, together with 
! all that iie. horroAved from Geofl'n^y of Monmonth ; hut it must 
have existed in the tiirus of Ikmoit, and suggt‘sted the idea of a 
completer jioem on llu* Siege of ’I’niy. Jie.noit Avas a Norman : 
for ill his ‘ Chrunhpie ’ he calls the Normans “lea noz” (oar 
men), or “li nostve” {onr partii), in contradistinction to the. 
French. He. was jterhiips an Anglo-Norman ; for in his ‘Troie ’ 
one of the sons of Priam is “ t.Jii.shihahin,” anotlusr is called 
‘‘ Fihz-Mahez ” (Fitz-Matilda); one of the allies of Priam is son 
to a King “ Doglas ; ” one of the, heroes has “aiihorne” hair; 
.and so on. He, lived among tin’ Arthurian jioets ; for Hector’s 
good steed “Galathee, ” had l>een given him by Morgue la Fee. 
But his ‘Roman de, Troie’ horruAv,s very little, excejit such 
names, from Western soinces. It may he described as a fanci¬ 
ful amplification of Jhirrs and Dirfifs. The latter is exclusively 
relied ujton for the. Return of the Grifeks. Benoit, like all his 
coiitemjM.truries, altuses Homer for making the Gods descend to 
battle Avith m.ankind. 11 1 * ])i'eferH to giat ilV the taste for the mar¬ 
vellous by elaltorale descriptions of palaces, paintings uiid sciilji- 
tures, ami strange machines wrought by magicians. To these he 
adds the AA'omh rs of natural hishtrv, taken from the*. ‘ Bestiaires,* 
the ‘ Isipidaires,’ (&c. His ‘Troie’ is thus swollen into a poem 
of more than 3i>,(M)() octosyllabics. Of one most remarkable 
ejiisode, however, the .source is (|uite nnknoAvn. This is the 
entire story of 'J’roilus and Biiseida, Avhich of itself ouglit to 
jtreserA'e the. memory of Benottde Sainte More, We must refer 
the reader t.(» .loin’s edition of Benoit (J87l)-1) for a notice of the. 
early French ]»ro.se version ; and alstt for tin* German metrie.al 
vemioii, liy Herlaut vou Fritzlar (about 12()(>), and hy Konrat 
von Wurtzhnrg (about 1280). .lacoh van Maerlant (middle of 
thirteenth ceuturv) like.Avise followed Benoit, in his Dutch poem, 
hut. he. has the grace to ulloAV how much he oAves to “ Benoit de 
Sainte More.” But Guido d(' Golonua, .ludgi! of Messina, Avas a 
huge impostor. In his ‘ Historia Trojaiia,’ a Latin ])rose, Avork 
(of Avhicii the 1st LWr Avas Avritteii about, 1270, and the rest 
coiiijdeted in 1287), he not only profe.ssesto have ii.sed the Latin 
Jhircs and Dictys, luil he coiujiiains that (toriielius, in liis JiUtin 
vei'sion of Jkircs, lias ornitied many particulars Avliich he liimself 
restores. Hem',e. some modern critics have inainlained that 
Guido had acccs.s to a complete Dares ; .and even that he has 
tninslaled it from the Greek. Fet it can he absolutely iiroved 
that the ‘ Historia ’ is nothing hut an .abridgment of the ‘ Roman 
de. Troie.’ AVe Avill mention two little proofs out of many. 
The introduction to Ihnrs is headed with the words “ (Jornelius 
Ne.po.s Salliistio Grisjx) S.” This has induced Benoit to call 
Nepos tlic nqthcio of Sallust. Again, Dictys, after relating the 
sacK of Troy, says that Diomed, on his return to Greece, gave 
some as.sist.ance to Q2neus (avIio Ava.s, in fact, Diomed’s grand¬ 
father). Now, (Encus was a new name for Benoit; and he hdi 
consequently invented a little story of Difaned’s coming back 
.ag.ain to Troy to help JEneas. Boih of tlie.se ahsuid mistakes 
are. folloAved by Gnido. One more instance, and Ave have done. 
Benoit has introduced an iiicideul of his own, telling hoAV Hec¬ 
tor was badly wounded, carried back to Troy, and laid in the 
“Chanibre de beautc.” Guido descrihe.s the same event, calling 
the chamber “aula pulc.hriludiiiis,” But the pompous Latin 
writer carried the day. He took a jdacc hy the side of Dares 
himself. His AAork Avas translated into every language, and 
became the text book for the ]»oets and the prose romttiic,ers, and 
the head of a Avhole family. It avs.s translated into English and 

On 
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Scotch verse no loss than four times. The most noted of these 
is Lydgate’s ‘ Troye-Boke ’ (1414—20). It grew into the ‘ Re- 
cueii dcs histoires de Troye ’ of Raoul le Fevre, chaplain to 
Duke riiili]) the Good of Burgundy ; and an English translation 
of this, known ns ‘ The Recuyell,’ w/is one of the first hooks 
printed hy Onxton (about 1472). But there was one episode, the 
invention (fw far as we know) of Benoit himself, that hod higher 
destinies tlian all the rest of the work. The loves of Troilus 
and Briseidfi u'ere sung hy Boccaccio in his ' Filostrato,’ only he 
altered the la<ly’s name into G-rueida. It need hanlly he added 
that she is the Cremda of Chaucer and Shakspere. 

3. Reynard the Fox. The ronianees of chivalry have detained 
us perhaps too long. We are hound to notice the Jkasf EjriCj 
the genuine offspring of popular Iminour. But our skeleh of 
it must be very brief indeed. Caliluh and Dimnah, Ihe two 
jackals at the court of King Lion, were Indian cri'ations, and 
figured in a didactic romance, of which the oldest existing form 
is the ‘ Pantschatantra.’ A still older form worked its way west¬ 
ward, through the medium of Persian, Syriac, Arabic, and 
JJehrew, till it was translated into the ‘ Director! urn Inimane 
vite’ of John of Cajma, about the year 1275. But centuries 
before this, perhaps before tlie Indian romancx? liad assumed its 
complete form, jiortions of it liad been orally transmitted to 
Europe, in various iI^so])ic Fiihles. Its framework must liavc 
subsequently arrived in a similar manner. But the two jackals 
became transformed in the great German forests, at least a.s long 
ago (Jacob Grimm proves) as the seveiilh or the eighth century. 
King Bear was then Lonl of the forest; and his chief councillor 
and iihysician, the Fox, was cuIUmI Ratjinohml {councillor)^ afler- 
wards contracted into Reyinhart or Reinhart. This name (it 
apjiears) was losing its first signification and becoming a mere 
surname fur the fox, before the Franks eiilered Gaul. It there 
became so nationalised, ihni renard gradually look the jdace of 
the old Gallic word ffoupil (enZ/w). Together with Renard came 
his go.s.sij) and c.onstant dupe, Iseiigiiin (iron-firim), the Wolf. 
It was perhaiis tlu' spread oi' classic, learning in Fraiici', that 
cstublislied Noble (the Lion) on tlie, throne, instead of Rarnffar, 
or Rruns the Bear. Northern France and Flanders contend for 
the honour of having first nionld<',d the series of adventures into 
its modern slnqie. It ninst have existed in vernaeular versions, 
long heibre som<! Flemish clerk of the lw<dfih eenlurv turned 
two of the /tVn/n7nx into (IHH Latin elegiacK, under the title of 
‘ lleiinudus.’ Another Fleniisli clerk of the same century cliose 
twelvi^ of the Jlmnrhen for his ‘ IstMigrimus,’ in (559(5 Latin 
verses. But meanwhile a French ]>ocm, now lost, had Bup)ilicd 
an Alsatian, who calls liiniself Heinrich der Glichewere (the Imi¬ 
tator), with nialerials for the. lirst regular Ge.rman Jieifnard, 
ahout ]]5(). 'rile lost Flench ]M)i'ni wu.s now remodelled by 
I’ierre de St. ( dond, a])nest of La ( h’oie en Brie (in (.lliainpagiio), 
wlio was deprived of his enro for heresy in il99. The reader 
will he glad to hear, on the best authority (that of Jonckbloet), 
that Pierre w.'is ind. hurned, us commonly reported ; but that lie 
to(d< refuge in a monastery ; and afterwards wandered in divers 
jiarts of Franco and Flanders, and completed his ])oem about 
1200 -1). The ‘ Pionian de. Ivenart’ W'as increased hy later 
hands, till in the iiairtcentli century tlicre were 27 distinct 
Jlranehea, besides several siipjilenienls, such as ‘ Heiiart Je iioii- 
vel,’ ‘ R. le conlrefiiic.l,’ and ‘ it. le be.stounie.’ 'Phe last is by 
Butebenf, who died ahout 12H5. ^J’he ('jirle must have been 
known in England ; for some of the adventures of Beyiiai’d and 
Jsengi'im and 'I’ybeit (the (_Jat) are given in the quaint Latin 
Fables of Odo of (Jiriiigton ((.’lierington/), about 1200. But it 
was rather strangely neglected by our old poets ; till Ghaucer, in 
bis'Nonnes I’riest’s Tale’gave n.s a charming version of the 
Jtrnnrh that relates the narriuv esca])e of ('hanticleer. 

(The following are a few of the works used, but not directly 
specilied in tlie foregoing article : Wilhelm Grimm, Jh'c Ikufsche 
lleldensaye (2nd edition), Berlin, 18(57 ; Karl Goedeke, Deiitsche. 
Fiehtuiiff im Flittrlaltcr {2n<\ edition), Drcstlen, 1871 ; timnanw, 
(an anti(piaiiaii quarterly Review), ed. by Franz Pfeilfer, and 
now by Karl Bailsib, .Stuttgart, 185(5, (Sc. ; Histoire liUhuire 
dc la France, 25 vob. 4to., 1733-18G9 (see more especially 
P. Paris’ Article on the Chamous de- (7c,dc in 7Wc xxii. 1852) ; 
Paulin Paris, Lea ^fanuser•its Fran^-nis de k Itihliothhjue, dn Roi, 
7 t'olB. 183()-48 ; Jahrbnch fur Rnmanuehe nnd EmjliBche fAte- 
rntur, ed. by Ebert, now by Leiiicke, Berlin, 1858, &c.; Leon 
Gaiiti(*r, ]tCB EjtopfcB Francakes, 3 voh. 1865-8 ; Gaston Paris, 
Histoire. VoHiqiie de (tharlemoffue, 1805 ; Les anciens FoHes de la 
France, under the direction of Francois Guessard, 1859-70 (see 
more esjiecially Alisums, 1870, and Macaire, 1860); Adolfo 
Mussafia, Gcdichte (1, Ln Prise de Pampelune, 


2. Macaire), Wien, 1864; John Malcolm Ludlow, Popular Epics of 
Middk Ages, 2 voh. 1866 ; A. Schulz (under pseudonym of 
San*Martc), Pic Ikigcn von Merlin, Halle, 1863 ; W, L. Holland, 
Crestien von Troies. Fine Lit&raiurgesdvkhtlichx Univrsuchnng, 
Tiihingen, 1854; Charles Potvin, Bibliographie de Chrestien dc 
Treytjes, Brussels, 1863; Julius Zacher, Pseiidocallisthenes. Fors- 
chuncfcn aur Kriiik .... der Akxandersage, Halle, 1867 ; If. 
Miclicl&nt, Li Romans d’Alixandre 2 iar Lambert li Tor8,&c. Stutt¬ 
gart, 1846 j A Joly, Benoit de Sainte More et h Roman de Troie, 
4to. 2 parts, 1870-2; Jacob Grimm, Reinhart Fuchs, Berlin, 
1834 ; W. J, A. Jonckbloet, ^lude sur le Roman de Renart, 
Groningue, 1863.) 

BOOT CROPS. In agriculture, the technical expression 
“ root crops'* hoR a threefold meaning :—(1) The different kind 
of roots grown ; (2) The system of hiisbandrj" to which their 
cuttivation and consumption give rise ; and (3) The manner in 
which the rural economy of land is effected. Recent improve- 
ments in the preparation of land for root crops liave already 
been noticetl in this Supplement under Aeiiation op Land ; 
AoiiicDj.TL;nji :; Beet ; Fallow, Autdmn ; and in their con¬ 
sumption under Dairy Piiactice and Cattle Management. 
The extra inve-stmeut of capital by landowners and farmers, 
with other topics relative to the rural economy of land, is 
noticed under Rural Eoonomy. By selecting the finest roots 
for the gi’owtU of seed, by hybridizing and by engrafting po- 
tatoe.s, and siileiding from seedlings, very great iinprovemenls 
have been made since 1860 ill mangel wurzel, beet, carrot, 
parsnip, kolil-rabi, swede turni]>, and potatoes. This is promi¬ 
nently illustrated at the annual exhibition of seiids and roots 
by our different seedsmen. Seedsmen now siijiply seeds of the 
diiferent kinds to fanners in the provinces, oll’ering ]»rize8 for 
the Lest roots grow*ii therefrom. Diiferent seedsmen and farmers 
tliiiH conqiete in rivalry with eacli other, aiirl the result' is iiiucli 
good done. At these exhibitions, and in the crops from which 
the roots are selected, tliere is often a close resemhhmce between 
the old varieties and what arc claimed as new ones. But as the 
judges are practical farmers, nothing is admitted as niiw without 
some distinctive inijiroveinent. The old field potatoes ai'e. 
greatly degeiu;rate<l, i)ut fortunately w'itliin the last fiwv years a 
great many luwv varietii's from seedlings have heeri introduced, 
most of them Inane grown, hut a few from America. J’ateraoiiV 
Boviiiia, or cattle-feeder, merits special notice, as forty tons jier 
Hcnt liave been grown. His Victoria and several other kimls aiv 
also highly vabuHl. The engrafting of potatoes, so as to jiroduci- 
anew variety with the comhined qualities of both parents, has 
at length been sncceHsl'iiIly performed, and tlu‘ practice, promises 
iiiil)»)rtant results. 

ROPE MAKING fE. C. vol. vii. col. 179]. Wire is more and 
more .supeisediiig liemp as a material for I’opes, on account of its 
]»os.ses.sing equal strength with a smaller bulk and weight, and 
the facility atfonled for twisting and plaiting it in a grijal variety 
ol’ ’ways. At Roc.hling’s Avire-rofte works, Delaware, one u iro 
has lately been drawn 5874 feet in leiiglli, xveighing 65,000 lbs., 
for tlu* Lehigh and Snsquehana Suspeiisiim Bridge. The longest 
ropes ever constructed are t,hos(* constituting submariue teh;- 
graphic electric cables. The, (|nantity of wire-rope cjxpurtcd 
from the United Kingdom cannot be delcnnined from the R»oard 
of Trade tables, seeing that much of it is comprised under tlui 
entry “ Telegraphic wires, and apparatus connected tlierewith.” 
The exports of hempen ropes and cordage in recent years have 
been as follows :— 


18(56 

149,222 ywts. 

ill 12,729 

1868 

115,038 „ 

330,300 

1870 

126,764 „ 

364,355 

IH72 

139,998 ,, 

406,052 


ROSANILTNE [Phenyl and its Derivatives, Aniline 
Colours, E, C. 8. col. 1678]. 

ROSEWOOD, HO much valued on account of the beauty of 
the colour and grain when polished, is obtained from several 
different kinds of trees growing in South America and the East 
Iiulies. The rosew'ood chiefiy used as a veneer for pianofortes, 
drawing-room furniture, writing and dressing cases, &o., is 
brought from Brazil in logs about ten feet long, each comprising 
one-half of the suhstunce of the trunk, which is split into two 
before being shipped. The dark red streaks on a dork brown 
ground, ami a kind of rose-smell which it emits for some time 
after it lias been saw'ii into veneers, place this wood much in 
favour. A duiker kind, sometimes called blacliwood, grows in 
Malabar and other parts of India; the trunk is st) large that 
planks four feet wide may sometimcB be obtained from it. The 
wood is so much in request that the Indian Government has 
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caused plantations of it to be made and kept up in favourable 
localities. 

ROSOLIC ACID, compound iwo- 

duced by the oxidation of phenol in the presence of alkalis and 
also by the action of nitrous acid on rusaniline. It is a dark 
red amorjahous substance with metallic green lustre, which is 
nearly insoluble in water, but freely soluble in alcohol or ether. 
With the metals it forms crystalline compounds, llosolic acid 
is probably closely allied to aurint C 20 II 14 O 3 
red crystalline compound prepared by the action of sulphuric 
acid on a mixture of phenol and oxalic acid. 

ROTATORY POLARISATION, also called circular i)oluri- 
sation, a term introduced by Faraday to describe tlie fact 
discovered by him that many bodies which in their ordinary 
condition exert no action on light when examined hy the 
polariscope, di^lay circular polarisation under jiowerful mag¬ 
netic action. The subject falls into its place under Magnktism 
[E. C. vol. V. col. 426). 

ROTTLERIN, CjiIIjqOj ( 142 ^^ 10 ^^ 0)1 substance contained in 
^Kamala,’ the colouring matter of tlie Jloiikria findoria. It 
crystallizes in vellow silky needles which are insoluble in water, 
but soluble in hot alcohol. 

ROUGE ET NOIR, a game of cliance, which htrame fashion- 
nhle in France about 1781). It was forbidden there by law in 
1838, since when it has been chielly played at tin* (ti-nnan and 
Italian Spas. In 1872 tlie German tables %vt're abolished. 

It is played on a rouge et noir table which is covered with 
green olotli. Tlie table is divided into four portions, each 
marked centrally with a diamond, the diamonds being alti'r- 
nately red and black. These quarters aiM* scjiarated by bunds. 
At the ends of the table arc concentric bands painted yellow. 

The iailkur (or dealer) opens six piuiks of cards containing 
lifty-two each, sluiflles them w'ell together, and jin-sentH them to 
he cut by one of the jilaycrs. A row of cards is then dealt fur 
noir, cards being turned up from the top of the ]«ic,k until tlienniii- 
her thirty-one is reached or ]msscd. Tlie aco counts one, the other 
cards, Uj) to at the numher of their jiips, tlie court cards ten 
each. Another roW' of cards is then similarly dealt for rouge. 
The row which Touches nearest to tliirty-one wins. If both reach 
the sttine amount the deal is null and void, except in the case of 
botii rows making exactly thirty-one [iin refaii de ii'oiU et im) 
^\hen half the money staked is taken by the bank, d’his haiipens 
about onec in forty-four deals. As a rule the stakes are not 
actually divided, but arc put into ]tTisou, and uiv rccovere«l or 
entirely lost according to tne result of the next couji. The elfeot 
is the same. 

Besides rouge et noir the iiliiyers may stake on coukur or 
inverse. The chance chosen to stake on is determined hy depo¬ 
siting the stake on certain iiortions of the table. The destiny 
of the stake in the case of rouge et noir has already been ex- 
l>luined. Colour wins if the lirst card turned by the tailleur is 
of tlie winning colour (red or black); inverse wins in tlie eon- 
trary case. 

The bank obtains uii advantage only when ther<! is a rdiait 
ol’ thirty-one. The inatlienuitical proof of the probability of 
the occurrence of this chance is a dillicult ])iohleni, the full 
solution of which is too coiiqilicated for insertion here. The 
following outline, however, will show lioW' it may be done ap- 
jtroxinnitely. 

Idle cards used contain a seijucncc of nine canls, ami a set of 
four tenth cards, repeated tw’cnty-four t iim*s. This being a large 
nunibev as enmpared with the unmln'T drawn in any one row, it 
simplifies the calculation considerably ami does not introduce 
any important degree of error to neglect the etlect of the cards 
•irsl drawn on the ^n obabilities of the others, i.e., to siqipiise the 
probability of ilrawiiig 11 card of the same rank always the Siime, 

'rile first stop is then to ealcuhite the chance of obtaining 
every possible number from tliiity-one to forty in four draws. 
Take thirty-three, for example ; it may be made up in the fol¬ 
lowing ways- 


3. 

10 . 

10 . 

10 . 

G. 

8 . 

9. 

10 . 

4. 

9. 

10 . 

11 ). 

7. 

7. 

9. 

10 . 
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8 . 

10 . 
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7. 

8 . 

8 . 

10 . 
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7. 

10 . 

10 . 
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9. 
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9. 

5. 

9. 

9. 

10 . 

7. 

8 . 

9. 

9. 


Each of these combinations may be varied by changing the 
order of the cards, involving, when nil four cards ore of different 
^ank, tw^enty-four changes; W'hen two are of the same rank 
twelve changes j and when three are tbe same four changes. 


The chance of any one coiiihination, as of 7, 9, 0, 10, with all its 
variations, may therefore be cjilculoted thus—chance of 7,9,9,10 
(w'ith variations) z= -ji, x -,4 X ^4 X ^4 X 12. 

All the chances are suiiimed for every number; those from 
thirty-one to forty rujiresenting the chances of the various num¬ 
bers ill tbe game occurring in ntur canls. 

The chances are then calculated for Jive canls, the process 
being slioriened liy using the already calculated chances. Thus 
thirty-eight in live draws can only be obtained iu three ways, 
viz.: — 

28 in four cards -j- 10. 

20 ill four curds -f 9. 

30 in four cards -j- 8 , 

The respective chances of 28, 29, and 30 in four cards being 
already knowui, the calculation of the additional chance in five 
cards is simple. 

Similarly, the chances are successively obtained for six, seven, 
eight and nine cards. Beyond tliis it is unnecessary to go, the 
cases omitted being iiisignilicant. 

The following table sliows the number of times that each 
numher from .31 to 40 will come iqi in 1000 row's, as calculated 
oil the system just explained 


- -j 

Numitor. ! 

i 

'i'inu's in 

1000 rows. ; 

Number. 

'rimes ill 
1000 rows. 

31 1 

US 

30 

iif} 

32 

139 

37 

K3 

33 1 

12 s 

3S 

72 

3-1 

10(3 ll 

_ 

39 

til 

3.') ! 

40 

ni 


73ic mode of calciilaling llii'se chances usually employed is 
shorter, but less ucenrafe, than the method hero skeOiied, TJio 
sliort method depends on eoiitiiiing attention to (ho last card in 
conjunction with tiio provious or peiiultimato number, ignoring 
all ]>ievious combinations by whic.li this numher may he iiiadi* 
up. Tliciv muy be ten jienultimato numbers, vi/,, from 21 to 
30, ami eae.li of these may be follow'ed by sevi'val last cards. 
Thus 21 may he followed by four cards, vi'/., by ten, knave, 
ipieeii or king; 2(1 by nine cards, viz., by live or any higher 
card. Treating the wliolc of the peiuiltimutes in tliis way, 
there are H.'i pos.sil>Je cases ; and assuming that each is equaliy 
likely (aii assumption wliicli is erroneous, but wiiicli does not 
introduce any very large error), wi* liave to e.vaniine how many 
of each will ]>ro(luce the ultimate iiunibers ; ami tlie ratio of 
these, to the whole uuniber of cases will be, on the a,ssumplion 
indieated, the. ]irobaliilities of the occiUTCiici! of those numbers 
resjieclively. I’v this abriilged method the ultimate numlier 
31 is cab vihvted to ap]>eivr 1.^3 times in lOPO vow's ; 32. 141 
times; 33, 129 times, and so on ; showing a close agre.e.ment 
with the more conqilete method. 

Taking the jnoliahility of 31 at T5 (complete method), the 
ju'ob.'ibility of a lie of this number, i.c., of a refail of 31 is 
or ■0220. ('ou.sequeiilJy the refait of 31 will occur i)n 

the average about once iu 44 deals. 

Now iu 44 deals then* will oceiir .i^ix or seven refails of 
other uumhers from 32 to 40. Tlie.se deals being ]tractically 
null .ami void, no om*, either winning or losing, wiu n tliey 
oc.cur, may be n*g.T.vde(l, so far as tbe advantage of llie bank 
is eoneeviied, as iiumateriai. Deducting six deals from 44 
there remaiii 38 luaterial deils, in which, on the average, the 
ivfait of 3t will l»i‘ dealt once. The hank, therefore, obtains 
in the long run a percentage! of about of all the money 
stake,il, or about 1 } p(*r cent. Jtut at soim* tables to obtain 
the ail vantage of the refait it is uee.essary that the la.st curd 
should be blac k ; ami where this arraiigeinent pre vails tin* 
fi'Oepieucy ami coiiseepicntly the preelit <»r thi! refait is elinii- 
iiislu'd by one half. 

In spite of the ynaiof of the advantage* of tlie bank, Ibcre 
e.xists a coiiiuion impression tliat some kind of skill may be 
exercised in yilayiug ; a-^, for example, that the combinations 
W'ill continue to conm uji in .soimc sort of order, and that tlni 
past in some, mysterious way iidhie iiejcs the future. All inatho- 
inatic-iuus know that such i.s not the case ; and that so far as 
winning or losing is concerned, the player-s iniglit just os w'cll 
stoke hUndfoltl. But it is ii.seli>ss to argue witli the calculat¬ 
ing players, who oil liave, a ,4 they suppose, infallible systems 
for breaking the bunk. No doubt great winnings sometimes 
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result, owin" to the small perconta^'e of advanta;'e of the 
bank ; but the inexumble refait is the only system that will 
he successful in the end. 

The principal systems are the martin^'alc and the paroli. 
In the martingale, if the player wins lie jiockets the amount; 
hut if he loses, he continues to double the stake until the colour 
staked on wins, when all the losses come hack at one coup 
and the original stake besides. The martingale is attractive 
at first sight, as, if carrie<l (uit to an unlimited extent, it must 
eventually save from loss. Hut practically tliis unlimited 
staking is prevented by limiting a single stake to about 400/. 
The lowest stake being 4«., tlie jdayer can only double twelve 
times, and then he can go no higher. The occurrence of a 
refait of 31 during the martingale, or a loss of twelve succes¬ 
sive coups, of course upsets the whole calcnlution. For this 
reason it is cuHlomary for jdiiyers to limit their play to 
certain nmuljer of returns of the same colmii’, and then to put 
\ip with the loss (if any). The etfei;t of this mode of play is 
to cornpid jilayers to risk a large sum on the chance of win¬ 
ning a very^ small one. 

Paroli IS the reverse of ll>e niartiugulc. When a player 
loses he goes on with u singh* stake ; but when be wdiis lit 
lets the increased stak(; ]i<‘ on the table, and so keejis on 
doubling us long us the colour on wliicli it remains or to wbid; 
it is removed goes on winning. On this systi'iu a jdayiT be¬ 
ginning with -tx., and winning twelve couiis in succession 
W'ould pick up HOO/. ; but in the long peibid of waiting for 
this clianee, the jirobabililios are tliat the ithiver would hisc au 
e<iual amount in small sums, and a good <(eai besides owing tt 
the numerous lel'aits of 31 that will have haj)i>eucd during 
that time. 

ROULETTE (Er., a little wheel), a game of ehaiiee, which 
was the gri*at gambling game in Paris, from the end of llu* IHtli 
century till 1H38, wlieii it was forbidden bylaw. Jt was until 
recently played at both tlio German and llaliaii sjias ; but public 
gumbling-tui)le.s being (1873) abolished in Germany, it u 
lingers only in those (tf Italy. 

It is ])layi>d on u roulette table, wbicb is oblong, and coveml 
wiUi green cloth. Jji the c»'ntre is a depressitm, and a wheel 
w’hich can be caused t<j revolve at ideasure. Round the depres¬ 
sion are cells, mnnbered 1 to 30, and painted alternately reef and 
black, and so arranged that au ivory ball tlirowm into the 
central depression while the wheel is revolving, will, a.s tli 
revolution ceases, eviuitually fall into one of the. numbe.red cells. 
In addition to the cells already mentioJie«l, there are two others, 
called ucrog, which are nuinliered 0 and (»<). This wtis the ar¬ 
rangement at Ikuhm-lladeji and Enis; at Wiesbaden and Iluni- 
burg there was only one /er«i. 

On the cloth are painted tlie ihirly-six numbers and 111 
zeros, and also the woi’«l 8 rni'jKtir, 'inaiKjw, roiajc; and pair, paxx 
noir. 

The jilayers may stake on any of these chances, or on several of 
them. Tims lliey may slake on a number or on a zero, and if 
tlm number or zmo staked on lut]iiiejj 8 (o eonvspond t<i the cell 
into W’hich the ivory ball falls, the player wins thirty-five time.s 
his stake ; in any other case In*, loses. So he may stake oi 
several niunbi'rs, or on the even nnmbers or odd nuinhers, or oi 
the niimlM'rs from one to eighteen (iiKUK/i/r), or on the nnmhen 
from nineteen to thirty-six (/xes-si), or on the ivd or black cells, 
the risk being reduced and tin* gain lessened accordingly. 

The advantage of tin* bank is in the fact, that (to take the. 
case of a singh; zero), tliongli there ;ire thirty-seven cells, the 
amount returiu-d to the winners by the bank is only at the rale 
of thirty-five, to one ; to make the game e({iml, it should be at 
the. rate oflbirtN-six to one. The eifect is to give the bank 3 V 
or about j>er cent, on all tin* money stake«l on the immberH. 
Ill tin* case- of imyair, iiiuikhu'., rnuije, pair, nolr^ when the 

ball falls into the zero cell, the slakes iiiadi* on these chances 
arc divided hetwoeii the bank and the pluyers. As this will 
happen on the average once in thirty-seven times, the hank 
obtains fnmi this source ’ or about 1 ), per w nl. of all the money 
so staked. With a double zero of course the advantage of the 
hank is considm’ahly more. 

ROUND TABLE, Knighia of the. (Aimiuii, King, E. C. 
Biog. Div. vol. i. col. 3(t8 ; Romance, MEuiiV.VAL, E. (VB.j 

itOUN DLET or BOUNDLE, in Heraldry, a hall or circulai 
charge ; fiat when of metal, spherical wdieii of colour. [He- 
KAi.DHY, E. C. vol. iv. col, (503, where the names and colours are 
given.] A short poem or sonnet which always ends with the 
words with which it begins. Chaucer (‘ Assembly of Foules,’ 
07f>) makes the birds “synge a roundel” in honour of Nature, , 


hut the example he gives is not according to the rules of the 
roundel. For the roundel, rondeau, or round in music, see 
Rondeau, E. C. vol. vii. col. 102 ; Round, ibid. col. 197. 

ROU P (an outcry), the Scottish term for a sale by auction j 
“the articles of roun” being in Scotland the equivalent fur 
the “ conditions of sale ” in England. 

ROVING ; ROVING MACHINE [Cotton Manufacture, 
E. C. vol. iii. col. 264], 

ROWING is the art of propelling a boat through the water 
by means of oars, or with n jiair of sculls, the latter method 
being also called sculling. The person pulling the oar or pair 
of sculls is located on a thwart or seat of tlie boat, having 
his face towrards the stern ami his hack towards the how 
or nose of the boat. Before descrihing the art of rowing, it 
will he better to give some idea of the craft in w'hich rowing 
is juwctiseil. Boatracing was not much in vogue until the latter 
part of the 18th and the beginning of tins century, rowing having 
until then been used us a means of earning a livelihood by water¬ 
men who rowed people on the water for pleasure, ferried them 
across rivers, ami carried goods for hire ; and at the pKisent day 
they are still engaged in these three occupations, altnough to a 
liinitetl extent only ; but by far tin*, greater part of the row¬ 
ing that is practistid is for pleasure, in which racing may Is*, 
included. The boats of the j)rescut time are of course a great, 
imjtrovement on those of our ancestors, ami the clumsy tubs of days 
gone by have made way for the eipially roomy but much lighter 
modem skifis, gigs, and racing outriggers. The old-fashioned 
wdierry, in whie.h the Thames w’atennen used to eain their liv¬ 
ing, is now not often met with, liaving bei*u siicceeiled by u 
widish sort of skiif of substantial build. These boats in the 
lowt'r reaches of the Thames are fine seaworthy craft, and sail 
at a great ])aee, being used chiefly by the Thames julots. Tlie 
gig is au open boat of seveial straikes, or layers of planking, 
liaving the rowlocks, or pieces of wood between which the oar 
works, fixed into oi’ u])on the gunwale or w’ale straiko, whicli is 
le.vel from stem to stern. The skill’ is a boat widei-, «lee])er, 
ami longer than a gig, and rises higher at tin* stem ami stern ; 
it has more capacity, and as a general rule rows lighter than tlie 
last-named boat. Its rowlocks are raisiul from the gunwale, 
wliich is curve<l. The wherry lias its rowlocks curved also, i^ 
much higher at the. bows, having a l(»ng pointed stem sloiiiii;.' 
upwards, ami a low stern. The I'unny is a narrow boat, ]>nrtak- 
ing something of the character of a wlierry, but is h'ss wide, and 
conHefpiently more, crank. The luudein racing boat is of ijuiti? 
a different class from tin*, foregoing, as its widlli lias bi'en 
decreased, so as to offer but little resistance to the water, and 
ttpidiaiices lilted to it to give the greatest amount of leverage 
possible. This is done l)y what is called the oiitriggiu’, whicli 
means something fitted or rigged on outside and upon the gun¬ 
wales of the. boat : in fact, the iron r<«ls and cross-pieces, whicli 
are joined together to support the- rowlocks. This uuti igge.r has 
given its name t<» the. kind of boat to avIucIi it lias been lilted, 
so that the term pair-oared or eight-oared outrigger means the 
boat itself. The late Henry (dasiier, of Newcastle, i.s generally 
siijqiosed to have been tbe inventor of the outrigger, but it 
seems that in 182H a iiriniitive wooden ajqdiance oi this kind 
was invented at Ousebnrn-on-Tyne. Two years later another 
Tyne man made llie first iron outrigger, ami the superi(*ril y of 
boats thus litUul was manifeste<l a few years afterwards at Dur¬ 
ham. It was not, however, until 1844* that Olasper, inqmjviiig 
u]»ou these inventions, completed the boats which be bad begun 
two years previously, and w'bicli produced a revolution in the 
art of btiai-building. At first the new (’.raft vvert^ built of 
several straikes and short outriggers ami small keels, but in 
process of time the outriggers were lengthened, the kee.Is di.- 
peiised Avith, and the skin of the boat, instead of being luiilt u]> 
in straikes, avus made of one jiiece of Avood, bent to the franie- 
Avork. The latest improvemc'iits of all have been the sliding-scut 
and the steering ap])arutiiK Avorked by tlui feet. The modern 
racing outrigger is usually built of cedar wood, but sometimes of 
])ine, planed very thin, and is Inmt by means of hot Avab'r to taki 
the fomi of the bout ; it is fastened on by co]»per nails to timber.'^ 
or curved ribs, sawn out of ash, one extremity of these, tiinlu r' 
being fixed to longitudinal pieces of deal called inwales, wliicli 
run from one end of lln^ boat to the other on each side, ami join 
at the stem imd stem, and the other let into the. keel or kebon, 
which extends from end to end, and is the. main sui)port of the 
fabric. In the middle the timhei’s are larger and stronger than 
the rest, in order that they may btuir the strain of the iron onl- 
riggera, which are. bolted in them. The seat, Avhich is now, 
tiie introduction of the sliding principle, mucli Aviderthari itiisod 
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to be, is screwed on to the in wale, ainl is, moreover, made lower 
in onler to carry the travelling or sliding se.at, which works to 
and fro on rollers made, sometimes of wooil, sometimes of brass, 
and occasionally of glass. The wi<lth of the moveable seat is 
generally about 6 inches, and it travels over nearly 12 inches of 
the fixed seat. Forward of the seat is the washboard, the con¬ 
tinuation of which round the mhldle. or bow part of the boat is 
calle(l the. breakwatiT. Tlu^ h'ngth between the washboard and 
the nose of the boat, and that between the end of the. breakwater 
and tlie stem, are covered with canvas, which, being varnishe.d, 
keeps out the. water, anti they form two watertight compartments, 
which can, however, be emptied—should water by any means 
get into them—through small holes just under the canvas, anti 
alongside, the inwales. The stretcher, against which the rower 
presses his feet, is a thick ])iece. of deal, inclined towaitls the 
stern of the boat, the bottom part of it, where the heels gt», 
being nearest to the thwart; it should he atltle<l that in boats 
with the sliding seat the inclination is greater than in those 
with fixed thwarts. TIjo distance of the stretcher from the 
thwart varies with the length of leg of the rower. In general, 
however, the stretcher nscwl in a sliding-seated bout should be 
from two to three inches shorter than in the rtthers. In out¬ 
riggers a leather stru]) is buckled across the stretcher, fasteiu'd in 
the niidille with a small staph*, space being left on eac.li sule for 
the feet. In gigs and heavy boats slraijs are often not nse»l, but 
they are allixed to tub racing boats. The latest invention which 
has been fitted to boats is a, steering apj)aratus, to be xvorked by 
the feet of one of the, rowi rs, and tliis enables the weight of the 
coxswain to be dispensed with. This notion, like that of the 
sliding S('at, camt.* from America, Avhere six-oared bouts are 
steeretl by mt*ans of this ajtparatus. Tn England, however, it 
has only been fittcnl to fonr-our, pair-oar, and sculling bouts. 
The rudder is generally imwle of cedar, mahogany, or oak, and 
lias a cross-piece fitted to the toj» of it, from tlie ends of w'hich 
the riidd(*r-Iines jiass through a ring to the coxswain’s thwart, or, 
in the case of a non-c.oxswaiii boat, to the strcitcher of the steers¬ 
man. Several kinds of ste(!riiig apparatus have been invented by 
<lillereiit boat.-bnilders, and tliey all consist «d' an appliance so 
allixed to the strt*teber (tr foot-boar<l, and coimectcal hy two taut 
wires with the rudder, that the oarsman is able, whilst liis feet 
remain in tlieir jwoper ])ositioii, jtressing against the stretclier, 
to transmit such a motion to the rudder as will incline it which¬ 
ever way he desires. The plan first used in America was as 
follows. The, builder takes an ordinary form of footboard with 
a straight top, and, parallel to the top face, ami one-eighth of an 
inch above*, it, In*. })laces a mabuguny yoke, which turns on a j 
spindle, and is called the traveller. The feet, or i-ather the, toes, 
project beyond tin! traveller, and a pressure! of either feiot, the.! 
one to the right, or the either to the! left, turns the trave*ller, and 
so hy tightening or slacking the wire, communicates the motion 
to tiie rudder. Some a])])liunces, acting with a spring which 
recjuires hoii/oiital pressure*, liave been intreieluceil by boat- 
builders in tills country, but the*y are* not so advantageously 
worked us those in whie*,h lateral jneissnre is ilseid, us the lelaxa- 
tion of the force of the foot against the spring entails a loss of 
power, and the oarsman is not able to exert the*, whole force lie 
jiossea.ses. TJie outriggers tliemsedvos are lbin’ round iron stays, 
the two top ones being coiimjcled with the rowbick plate ; in 
fact, cast toge!the*r in one piece* ; the thowl plates arc joineel with 
these, and allixed, eir rather Jet into, the: thowl-plate-s are the 
Wooden thowls themselves ; the*, forward one*, that i.s, the one 
pulled against—is called the thowl, and the other the Hlo])per. 
The oar is preventeel from jumping out of its positieni by a 
twisted [liece of whipcord, fastened along the top ed' the thowls. 
'riie lower stays are fastened nmlcrneatli the: reiwlock-plate, and 
come deiwn parallel with the top stays, ami both are bolted, 
tlirough the washboard, to the outrigger t niV(*lk*r.s. In adtlitiou 
to tlie foregoing boats, tliere are what are culled tnh-eiglits, fours, 
and pairs, which arc built of several slruikes, have a small keel, 
and have longish outriggers allixed to them. The boats used 
for the Torpid, or Second-class eight-oared Races at Oxford, 
and the Second ami Third Division Races at (’ainbi-iilge, are of 
this class, and it is in this sort of craft that the Trial Eights are 
rowed, and the University crows practise, before they get into 
their racing cruft. There is also a sort of lioat called the old- 
fashioned wager boat, whic.h is built of not less than three 
fitraikes, and has a keel outside. The thowls are fixed upon 
Wooden timbers, cut of such a shape as to project over the side 
of the boat in lieu of outriggers. This kind of bout is only 
used hy watermen in the race foi’ Doggett’s Uoat and Ikulge, in 
below Bridge regattas, and in inalcTies, specially confined hy 


agreement to this description of boat. It should be mentiom*d 
that in outrigged eights, i'ours, and pairs the outriggers are 
placed, one for each tliu art, at each side alternately, hut in gigs, 
skiffs, funnies, and wherries, they are placed opposite one auotlier. 
Some gigs and skiffs are built with three thwarts, the how, or 
one nearest to the nose of the boat, being for an our, the centre 
thwart for a pair of sculls, and the stroke for an oar ; so that on 
each side the boat is propelled hy an oar and a scull. This is 
called a “ mndan.” The boats in use on the sea are of a different 
description from tho.“e mentioned above, but for the most part 
they partake more or li'ss of the (qualities of the gig. The lighter 
ones are calle<l galli‘ys, 

Tlie oars nsetl are generally about 12 feet baig, varying with 
the leverage of the boat, and liiivt! the button placed about 3 
feet 7A inches from the end of the handle,. The sculls should 
1 h! 10 feet 2 inches loieg, ami buttoned about 2 feet HA inches 
from the end. The button consi.sts of several Livers ol leather 
of an almost suiiicircular shape, lasteiied to the loom of the oar 
hy long nails, and its object is to keep the oar iii its place. 

Having now given a description of llu! various clas.ses of boats 
used in rowing, we come to the. art itself. Tlie oarsman sits for¬ 
ward on the eilge of his seat, stretclies out his arms his hands 
having tight hold of the handle of the oar until they aiv fully 
extended, the blaiie of the oar being just jucvioiis to enlering 
the water at riglit angles to its surface. It is then dipped into 
the watiU' ju.st so far as to cover it, and the handle pulled 
towards the oarsman’s body, tlie weight of tlie latter being 
thrown backward at the same time, so as to iiiiikeom' movement, 
and the legs ]>ressed hard against, the stretcher, and the liaiidh! 
Himlly pulled home to tin* chest with the arms, th<* ellaiWH being 
allowed to ]»nHs the sides until the. liamlle of tlie oar ju.st toiiclies 
the lower extremity of the breast. The blade of the oar thus 
appears to be forced through the water, but in I'eiility it is so 
only to a trifling extent, inasmiicli as the water, which is the 
fulcrum, remains almost immovabli*. In sculling, the o))eration 
is the same, e.xceiit tliat tlie scull(*r lias arsciill in eacli hand, ami 
is able to make tlie boat tmvel by himself, wlicreas a man rowing 
an our iiiust liave one jiersoii at lea,4t tt) helji him. The action 
of rowing is made uji of two ])art.s, viz., the st roke, as described 
above, and the feather. Fi*atheiiug is the, tiirniiig of the oar at 
the end of the stroke bv lowering the hands uml drojipiug the, 
wrists, thus bringing the fiat siirfaci* of the blade of the oar 
jiurallel with the, siirfae.e of the water, ami is generally considered 
to include, tlie driving forward of the liamlle of the oar, and the 
coiiseipieiit carrying back of the, blade, iirevioiis to tbe commence¬ 
ment of a new stroke. 

When prepared to embark, tbe oarsman should lay bis 
oar upon the water, if an outside, or upon the land if a 
slioreside oar, and step into the boat with his face to the 
stern, when he should at once seat himself and ship his oar, ami 
then try the length of liis stretclier to see that it suits his length 
of leg. This arranged, he should ])rocei:d to settle himself 
firmly upon his thwart, sitting nuile sipiare and njiright, but not 
too near the edge of it, because if so, the ehances are lliat tin*, 
lower ])art of tlie. bai k will nut be straight, and if liis seat is n<it 
firm, he eaiiiiot anl in balancing the boat. He slioubl sit alxuit 
three (|uarters of tlie thwart ail in an ordinary racing boat, about 
an inch-aud-a-balf from the edgi*, and he must he. exactly opjio- 
site the handle of his oar. His I’eet must lie planted Jiriuly 
against tlie. .rtretelier and immediately ojijiosile liis body and his 
oar; the heel as well us the hall of the foot ]tre.ssiiig against 
the stretclier, and tlie two lu els close together, with the toes 
wide apart, so as to k(*i‘p the knees ojie.n and separate. Of 
course if the jaipil sits fair ami stpiari*, iiml iiiiniediately opjio- 
site tlielmiidleofliisoar,lie will he at one side ami not in the centre 
of the, boat. The streleln r, it may he added, should be as short 
as ]io.s.sible coiiveiiieiitly for eleariiig the knees, and for exerci.s- 
ing comple.te control over tlie oar. The body should be iiprigJif, 
not bent forward and sunk down upon the trunk ; tbe .slioulders 
should be thrown hack, the chest out, and the <*lhow,s down close 
alongside the Hunks. The oar should he lield (irmly, hut withal 
lightly in both hands, not clulched ami cramjieil as in a vice— 
the outside one close to the end of the liamlle, with the fingers 
above ami the tbumb underneath it, and the inside hand, or 
that nearest the body of the oar from U to 2 inches away 
from its fellow, but grasping the oar more eonvexly than the 
latter, the thumb being kept umlerm*atli. The fore-arms should 
be below the level of the handle, and the wrists dropped and 
relaxed—the oar lying flat and feathered upon the surface of the 
water. The diverse portions of the two hands and wiists enable 
tile oar to be wielded with greater facility than if they were 
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alike, and allow botli arms to lx* slrctchcd out perloctly straight, 
—a crooked anii being, perhaps, the least jtardonable fault in 
rowing. Jn taking the stroke the. body should be inclined 
forwards, with the i)ackbone straight, the stomach well out and 
<h>wii Ixftweeii the legs, the chest forwards and elevated as much 
ns possible. The knees must be ])ressed slightly outwards, the 
shoulders should eome moderately forward, but perfectly level, 
and at an equal lieight. The arms should play freely in the 
shoulder-jrants, and should bejterfectly straight from the shoulders 
to the wrists ; the action of the Jiips alsf) should be free. The 
inside -wrist, however, must be somewliat raise<l, and the outside 
one be bent slightly round, in or<ler that the knuckles may be 

f parallel to the oar, and the oar itself be lirnily gmsped with 
>oth bands, not vvilh the tips of tbe hngers, but -with the 
whole of the fingers well round it, and eaeli one feeling the 
handle distinctly ; the knuckles of the thumbs sbould be 
about li or a inches ajtart. Tn reaching forward the 
Jiands slioubl be shot out straiglit I'rom tin*, body without the 
least pause, and as sooti as the oar has jiasseei the kmes, the 
wrists should be raist-d to bring the Idade at light angles to 
tbo -w'ater iinqiaratoiy to dipping il, and wlieii the arms are 
at their extreme limit, whieli Aviil he just over the stretcher, 
the oar should he struck doAvii lirmly and »l<*eiaively into the 
water unlil covi red up to tin* shoulder, and the -weight of the 
body be thrown entirely upon it, hy wliicli the Ix'ginuing of the 
stroke is canglil, ami the stroke itself inilled through ; in a 
word, the onrsinan should, as it were, knit liimself u]i, and then 
spring back like* a bow when the string is loosened, luinging the 
muscles of his back ami legs into play, 'rin* stroke sbouhl be 
linisheel with tbe arms and sliouldeis, tin* elbows being ke]»i 
close to the sides, and the slniuhh'is down and back, tin* beail 
still up, and tbe eliest out, and tlie onr itself lie bronglit straight 
home to the chesi, the kmu kles tomhing lln*. bo<ly about an 
inch er less below lln* botloin of Ihe breast-bone, when* (be. ribs 
braneb off ; when (here (he liamls should lie dropped ilown, and 
then be turned over, and shot out again close along tbe legs, 
tbe body following at oiiee. ('are sbould likcwi.^e be taki*n 
not to lesseJi the force ajqdied to llie oar as (be stroke draws to 
a couc’luBioii, but to ]iut tlie wliole, strengtli of tin* arms or 
shoulders into the tinisli of the stroke, where it -will naturally 
diminish (juitt*. fast enongdi, as (he oar forms an obtuse angle 
witli tha(. ]ioi’tioii of tlie boat lu*for(*. ihe rowlock. HVi elfe«*t a 
quick recovery tin* back mm-t lie kejit straiglil, (be knees must 
not be dr<i]>]ied too low, and tbe muscles of (be body, es]iec,iully 
of the stomach, nius(. be used to (-liable the oarsman tog(d.forward 
foi- the next stroke. AI the same time, no matter how minute and 
precise written instruclions may be, lliey can never impart tbe 
knowledge that can be ]iick(‘il Up by vvulcliing tbe actioms of 
an accdiiijilisln-d oarsman for the space of five minutes : lienc.e 
tbe necessity of a xmictical exposition of tbe principles of the 
art. 

'riie foregoing are tbe essentials of rowing, and have been 
given at some length and in det ail, as the motions are. lu-ce.ssarily 
very coiiiiilicated. Tbe cqieratioiis are almost identical, wbetlier 
a jiersou he i’owingon a fixed or sliding seal, hut a novice slionld 
be taught t.o row on a lixed seal, and he will afterwards be eii.sily 
able to acijuire the art of sliding, wliicb may soon be, done from 
following the accompanying directions, ^fbe oar.sman, in getting 
forward, sliould exteml bis arms to llu*ir full length, and with 
tbe assistance of the strajis on the stretcher, eiiniiltaiieou.sly draw 
himself as close itji to the latter a.s be can, bis knees being 
slightly and symmelrieally fijiened, and the body readied forward 
us mndi as jiossible, the back bi*ing kept (piile straight. On 
catebiiig bold of tbe water, the knees must lie gradually 
straightened ami tin* body thrown back, the two adioms going 
on simultaneously, so that tlie leg.s are straight out by the time 
tbe stroke is liuished ami luil before, tlie lx.dy and shoulders at 
tbe end of (be stroke* being thrown Avell liack. Tin* body is then 
ri*covered to tbe upright position from the liijis, the IiuiuIb 
thrown forward, and by the time they are just jmst the knce.s, 
tbe body is Ix'ing drawn forward, ami tlii* knees bent. The 
motion then begins again as before. 

Tbe sliding-seat, now in general use in this country, waft first 
introduced into Miigland in lb71, but was not generally adopted 
until 1S72. It was the invention of an Aincriean named liab- 
cock, of the Nassau Boat Club, and strange to say, aft(*r liaviiig 
been ust?d for a time in tin* United States, xvas given up. It 
exi'rcises a ver}' important intliienix*. on the comiiarative pace and 
staying jiowci* of oarsmen and scullers, and (?nables them to 
utili/e their jiower with the greatest advantage to themselves, and 
to row a much longer stroke than heretofore; but although this 


has been known for some time, the whole action of the body 
tuad sliding-scat was for a long while misunderstood. By tlie 
use of this mixlern appliance the oarsman or sculler is enabled 
to commence his stroke i’rom a more erect position, without being 
obliged to get the body so far down between his legs as to over- 
rciacli himself and strain the muscles of his back, and to hnisli 
his stroke without going as far back as he w'ould on a fixed seat, 
thereby again saving the muscles of the back, which are econo¬ 
mized and employed to a greater extent under the new system. 
Besides this, he is able to avail himself of the muscles of the 
legs and thighs,—which are the most powerful in the human body, 
—to much greater advantage than before, and their use is substi- 
lutc'd for tliat of the back muscles. The legs, too, ai’C not so 
liable to cramp or to be. distressed as if kept in one fixed position. 
In an ordinary boat, tbe after-edge of the thwart on wdiich the 
oarsman row's, is placed at the distance of 13 inches from the, 
thowl against which his oar works ; but in a boat lilted with a 
sliding-H(*at, the edge of the slide, wlum nearest to the thoxvl, is 
only about 7 inclies distant; the oarsman is thus enabled to gain 
a great deal at the begiuniiig of the stroke, ^'he sliding-seat is 
generally about 6i or 7 inches wide, and travels on runners 
about 15Jl inches long, and «*an move about 12 inches, but 
this is the extreme limit, and is seldom reached, the ma¬ 
jority of oar.snH*ii and scullers moving about 8 or 9 incluis; 
the la.st-iiamed, however, slide somewliat farther than oar,“imen. 
If the. sliding-seat be placed in the middle of the runners, the 
(*,(*ntre of tbe slidci will bo as near as possible 13 inelies from 
the rowlock, so that this -will give an idea of the advantage 
gained, if allowiuice be made for tbe seat not going (juite to ilu* 
end of the slide.* eitlier liuck wards or forwarils. In taking a stroke 
the oarsman commemies almost involimtiiril^ to go backward as 
soon ns lie lias got the Aveigld. of liis body into lii.s stroke, and 
lu'gins 1(1 press Iniid against the stretcher, )iut tlie seat d(x*s not 
slip away so easily as to jin'veiit a g(x>d opi'nitnr from bringing 
his full ]i()W(*r to bear at tlie early jiarL of tlie stroke, lx*cans(‘ 
there is sullicient weight exerting a dowinvard ]iressure on the 
j-uniu*r8. As soon as tbe rower has iinished Ids stroke a very 
slight motion from the hips, aided by tin* stra]is, sends tlie body 
forwards so as to prejiare it for the next stroke*. In going for¬ 
ward, the arms, being straightened, pass tbe knees befon.! tlie hit.ti>r 
are raised to tlieir full height, fin* it miisl be remembered that 
the slr(*tclier used by n man rowing on a sliding-seat is sliorter 
by 2 or 3 inches than it would be in a boat witbuul a slide ; 
and cons(*(piently the. knees are much higher Ilian tbe bauds, 
and it is imjiossible for the latter to puss them if tin* Ixxly does 
not move. As tbo. body, liowever, goes back as soon us pressure 
is applied, the legs become straighteiu'd, and the knees are 
loweml out of the way of the bands belurij tln*y come to 
tliem. Bor the extensora of the. legs contract and straighten 
ihe kn(‘e.s, and thus send the body bac.k, without any contraetion 
of the muscles of the back or of tlie glutuei maximi, which only 
jias-sively prevent, the natural tendency of the. liack to give way. 
'riina, it is obvious that a large aiiiount of xvork has been trans¬ 
ferred fitini ihe muscles of tin* back, wJiicIi an*, soon di.'^t^^*ss^*d, 
to (lio.se of the legs, M'hich, until tlie n.st* of tlie sliding-seat, have 
played a part but ill-piopoi tiomd to their strength ; tin* forini*!*, 
liow(*v(*.r, have, assisted tln*m by carrying tbe slioulders back, and 
caused tin* Ixidy to swing back on the pelvis, Avhicb remains 
fixed on the seat. It thus is evident that the same op.erations 
take place in rowing us before the slide was used, but that tin* 
innscleH of tbe baclf, which an* easily distressed, are reliex’cd 
botli in going foi’W'unl and at the finish of tin* stroke, whilst 
those of the leg are utilised to a very much greater extent than 
was formerly possible. The advantage in the length of stroki* 
is somewhere about 18 inche.s, the sliding seat having that 
superiority over tluj fixed one, but ina.smuc.li as‘this gain is 
attained by dispensing with the exee.s,*iive. forward reach at tin* 
commencement and buck swing at the. end of the stroke, it is 
not easily discovered, and to the eye tlie oarsman appeal’s to 
be i-owing a shorter stroke than lie would if his seat was fixed ; 
and it is this which has made those w'ho nqoice in a straight 
back set their faces ngain.st .sliding seats. The gain in length of 
stroke is somewdiut coiniti*racted liy a decrease in velocity if tin; 
stroke be properly rowed out, although as many strokes have 
been rowed with a sliding seat as with a fixed one. This decrease 
in velocity, however, will only be a disadvantage over a very 
short course, as for all ordinary rowing distances a better pace 
can be kept up for a longer time. In addition to the foregoing 
advantages, the Ilexion and extension of the knees and muscles 
of the thighs will prevent their suffering from cramp and Ix*- 
coming soon tired, owing to the strain thrown on them from 
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their being in a fixed position. The arms also are contracted 
for a less wrioil, so that, of course, greater power can be exerto<l 
through them, as they are extended for a longer time. The old 
laws of boat-racing, which had been in use for nianj^ years were 
altered in 1872, and the following arc those now in force 

THE LA.1VS OF BOAT-RACING, 

As settled and approved by the Universities of Oxford and Cambridge, 
auil the principal Boat Clubs in London, on the 20th March, 1872. 

I. All boat races shall bo started in the following manner:—The starter 
on being satisOed that the competitors arc ready, shall give the signal to 
start. 

II. If the starter considers tlie start false, he shall at once recall the 
boats to their stations; and any boat refusing to start again shall be 
disuualified. 

III. Any boat not at its post at tho time spocihed, shall be liable to be 
disnnalified by tho umpire. 

IV. The umpire may act as starter, as ho thinks fit; whore he does not 
so act, the starter shall be subject to tho control of the umpire. 

V. Each boat sliall keep its own waUsr throughout the jiice, and any 
boat departing from its own water, will do so at its peril. 

\T. A boat’s own water is its straight course, pamllt'l with those of the 
other comjadiiig boats, from tho station assigned to it at starting to the 
tinish. 

Vlf. The umpire shall be sole judge of a boat’s own water and proper 
course during the race. 

VIII. No fouling whatever shall be ullow'cd; tin; boat eommitting a 
foul shall bn disiiuiililied. 

IX. It shall tic considered a foul wdien, after tho raee lias cominenei'd, 
any competitor by his our, boat, or person, comes in eontaet with the oar, 
boat, or jicraoii of another eom]H’lilor; unless, in the ojiinion of the 
umpire, Bueli e.ontuet is so slight as not to infiuf'iiei* the raei*. 

A. Tho umpiro may, during tho rac«’, caution any eoinpetitor when in 
danger of committing ii foul. 

XL 'I’lie umpire, when appealed to, shall decide all <|uestioiis us to a 
foul. 

XIr. A claim of foul must be made to the judge or the umpire by the 
competitor himself before getting out of the boat. 

XIII. In ease of a foul, the unijiin' shall have the power— 

A. 'To jilaee the boals—exeejit the boat eommitting the foul, which 
is (lisqualilied - iu the order in wliieh they come in. 
n. 'To order tho boats engaged in the race, other tlnvn the boat 
eommitting the foul, to niw over again on the same or aiiotlier 
(lay. 

(;. To re-atavt the (pialiticd boats from the jilneo where Uie foul was 
eomrnitted. 

XIV. Ev(’ry boat sliall abide by its aecidmits. 

XV. No lioiit sliall lie allowed to ae.eompuuy aeompetitor for the purpose 
of directing his eonrse or atfording him rithcr iissistnnee. The tioal. 
receiving sneh ilireetion nr assi.slaui;e shall be discpialiliod ut the diseretiou 
of tiio ujiiiiire. 

XVL The jnrisdietion of tho umjiirc €,vtends over the race and all 
mattora eonneeted with it, from the (iine t.he race is speeified to start 
until its Unal termination, and his decision iu all ea.ses shall lie final and 
without appeal. 

XVII. Any competitor refusing to abide by the decision, or to follow the 
directions of'the nmjiiro, shall be disqualified. 

XVIII. i’he umpire, if he thinks proper, iiuiy ri'servc his decision, 1 
jirovidcd that in ever) ease such decision In; given on tho day of the 
raee. 

ROYAL ACADEMY OE MUSIC [Oon.skrvatoiiie, E. C. S. 
ool. OM]. 

RUJiBLE IMahonky, E. C. vol. v, mil. 511]. For the inutle 
of facin'' rulibJe w.'ill.s with sinootli imisdiny, we A.suleii, E. C. 
vol. i. col. tiOt). 

lUJBIDlNE, tm oily organic ba.sG Im- 

longing to the iiyridine Meries. It boils at 2Ji()’, lias a ileiisity of 
I'Oiy, aiul is only slightly soluble in water, but miscible iu all 
projiortions with alcohol or ether. RnbiUiiie forms crystalline 
salts with the acids. (Tlieiiius, Rep. (Jhim. App. iv. IHl.) 

RUBIDIUM. Symbol JU). AtomicAveightHri-L This metallic 
element was discnverml in 18110 by Kirschotf and Bunsen by 
means of the Bpoctiuscopo. Tliey gave to it tlie luiiiie of rubidium 
{pvfit^os dark-rod) from the .s])eetrum of its flame yielding two 
bright red lines situated beyond A. It belongs to the same 
group as sodium, potassium, lilliium, and cccsium, ami is con- 
t.dned along with the two latter in tlie mineral water of 
DiircklK'im, and in other saline waters, Tt is also found in 
several lepidolites, and, in minute (piantity, in the ftshes of 
certain plants. 

Metallic JiuUdium is a very soft silvery white metal of den¬ 
sity 1-52. It melts at 3H®*5 and is converted, even below a red 
heat, into a greenish blue vanour. When exposed to the air, ii 
immecUately becomes covered with a film of suboxide, and like 
imtassium, takes fire on being thrown into water. It is more 
electropositive than potassium. 

Ituhdic Chloride., RbCl, rubidic hromhle, RhBr, and ruhulic 
iodide, Rb. I., crystallize in colourless cubes resembling the cor¬ 
responding potaflsic salts. livMdic hydrate, Rbllo (llbOjiO), 
prepared oy treating the sulphate with baric hydrate anil 


iwaporating the solution, clo.sely resiunble.s potMsic hydrate in 
its propertie.s. Numerous salts of this interesting metal have 
been examined and described. 

RUDDER E. C. S. cul. 12.')4 ; Ship, E. C. vol. vii. col, 

508 ; SniPHUiLDiNO, ibid, col. 520 ; Stkehino AppaU-VTUU, ibid, 
col. bi,")]. Luiuley’s balanced riidilcr, or steering gear, recently 
introduced, greatly lessiuis tlie labour of the helmsmen. 

RUDENTURE, or CABLING.} (Lat. rnde/i'^, a stout rope, a 
cable, Itnl. rudentant), a convex band or moulding, projecting 
from and nearly iilling the lower ])art of the flutings or cliannela 
in columns of the Corinthian and Coni|io>iite, ordeiv. The ru- 
denture i.s usually carried up to a heiglit of one third only of 
the iluting.s, and carve'l to imitate a ro)ie, whence the name, but 
is sometimes made to represmit a reed. 'Phis ornament seldom 
occurs in buildings of the lu-sl period, but when judiciously 
employed is very ellec! i\ c. 

RUDERATION (bat. no/Mvd/o), a mode of laying a pave- 
ineut much employed in ancient Ronu;, and de.sevibed hy 
Vitruvius (h. vii. c. J), which consisted of (MubeiUling fragineiits 
of stone, brick, Ac. in a eeinent of lime and sand. A better 
kind WHS formed of jiebbles, or small pieces of stone or nuirblo, 
laid in regular order in a similar bedding of mortar, somewhat 
like that termed by JMiny .subtiifulidira. 

UULlNlr MAUniNE. An iinjirovemont has recently been 
introduced by Mr. Chapman of the (hnvrnnient rrinting Otliee, 
Sydney, in the ruling of faint him* or veil lines for aeeouni-books, 
I've. Many printed lonns, in wev by (lovenmient dejiarlments 
and conmierci il linns, r'-ipiire to be piinteil first and then ruled, 
(ir ror /rr.'ni; but Mr. ('hapnian’s arraiigeinent ell’ecls botli at 
I once, tbi-reby eeonoinislng time and laboui’. 'Phe lines are pro¬ 
duced by bra.s.s discs, with line though imt sliai ji edgi’s ; tfiesi* 

' discs are lixed jiuralbd on a longitiidiiiiil bar, at a distama* ajiart 
eijuul to the inteinled sjiuee liefweiMi tin; line.''; and this distaiie.e 
maybe varied at pleasure l>y varving the tliielvnes.s of circular 
])ie<'.es of wood iind paper washer.s lietwi'en I'.ieli twodi.ses : wlien 
ilaced in jni.-^ition tliey are screwed up tigdilly together. 'I'liree 
niri'/.oiit.il rods act as inking rollers. The ink atiuvsenl employed 
is tlie ordinary printing ink with whiidi the lelterpu'.s.s is nriiited ; 
it is conveyed IVom a reservoir by the inking roller,', which are. 
then brought into eontaet with eueli other by a small exeetitric 
wheel. The a[iparatns is eii.sjly attached to a ininling machine, 
in such a way as to !ut only at the nmnient when the jiortion of 
each sheet of paper to bi* ruled comes ojiposib' the discs. By a 
inodificatioii, it is expected that liquid or writing ink tnayhe 
n.sed in.stead of i>rin1ing ink. 

RUM [E. vol. vii. e.(d. 211 J. 'riu- eoiisnmplioii of rum in 
tin* Uiiili'd King'loni remains inure in.'arly uniform than that 
of gin, whi.sky, or lirandy. d'he iinport.s, from iS.’iT to 1H72, 
were never less than r),2;)2,’.i22 jiroof gallons (in bsti!)'), never 
more than 8,1 I t,H 2 :J gallons (in IKtil). ’fhe dilVerenee.s ob- 
.servalde in sueee'.sive, A'ears are due chiefly to dill'erenees in the 
I re-exporting, the home <‘.onsnmpjioii leniaining nearly iiniforin. 
The liguri's for the latest yeiir were as follows ;— 

1S72. 

Imported , . . 0,5.8(1,257 proof gallons 

Re-exported . . . iJ,181,()(;r> „ ‘ „ 


Home con.suiijiition . ■l,l()r),ll >2 „ „ 

RUMBLE, i.s u rotating cylinder or globular ve.s.sel, in wliieh 
manufactureil articles smooth and polish one another, and even 
mb to a sjiherieal form, by thi* fricLion of loiig-coiitined rotation. 
Ill Home of the Royal ilockyurds ru.sty e.haiu cables are cleaned 
by this means. Lead shot., nei-dles, idns, and buttons are. i»olisbed 
by a nearly siinilar jiroces.s. Boys’ marble, s aie. sometimes 
rounded by rotating .small nmgli e.ubes of stone in a rumble. 

rural KUDNOMY, This branch of agricultural science 
i.s not very well delineil. In this place, observation will be 
confined to its more, limited meaning—viz., the economy of 
labour, skill, and capital, in jiroducing the greate.st results. Jt 
embraces not only the uhridgmenl of labour by machinery, but 
also the performance of better work at les,>i expen.se. It means 
more skilhal labour, higher wages, and better liou.seli(dd accom¬ 
modation to labourers I^IiAnoruiuis’ (.'oTTAias.s, E. ('. S. J. It 
mouna the inve.stmeut ol more skill and e ijiitul on the jiart of 
the farmer, ami higher remuneration for the .same. It ineunH 
more capital invested by landowuers in Iiousi's diaiii.s, Ac., with 
higher rents. It incliide.s also not only the manufacture of 
manure ami' the nianuluctiire of inijilemonts of the be.sl 
rpiality, but likewise the use of tlu; most imptoved machinery 
in the manufacture of botli, so us to be able to sell them ut the 
lowe.st price, and yet retain liighcr profits to meet tlie extra 
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TIUTIN. 


SAFES. 


capital invested. All this is lal^iIl^^ place, but more slowly than 
is liesinihlf'. The principal rctarJinK cause is, douhiless, the 
want of snflicicnt security for the capitals of landowners and 
tenants. It will readily he seen that it is the farmer’.s eajntal 
Unit pays for manure, implements, and the live-stock on the 
Jarni, and that it is through his skill the manure and imple- 
numts are prolitahly used, and that the most is made of 
cattle. It must also he ailmitted that nnich more capital and 
skill ou^ht to lui invested hy landowners and famiem in the 
permanent improvement and cultivation of land, and that 
everythin}; which stands in the Avay of this flhould be re¬ 
moved, with the full concurrence of all parties interested. 

U LIST RE (IIkkau)RY, E. C. vol. iv. col. (507 ]. 

KUTIN, synonymous -wnth Rutinio Acid [E. vol. vii. 
col. 221.] 

RirPYLENE, (^4 o^^ih)> hydrocarhon ]>olymeric 

with acetylene produced hy the action of alcoholic jmlash on 
(liamiikrtir. dihroitMlr, is a colouilc.ss 

ru]ui([ hoilinj; at ahout ITitT and i.s insoluhlc in water, hut 
Holuhle ill alcohol or ether. Riitylene comhine.s directly with a 
molecule of l»romim‘, forming; vuttjlvnir. dihrmnuk, (IjoH,gP>r.j 
a very uiistahle. conijamud. (Jiaucr, Ann. (fhein. 
rknriii. exAVV. .*}44.) 

RYSJM I'^JMCR, a new instrument for deterininin}; the s]>eed 
of sliips, which acts on tin; priiicijde of the old and well-known 
velocity measurer, the pilot tube. See laid (Ship’s) (E. C. S. 


col. 1482.] The following woodcuts should have been placed in 
that article;— 
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or SS, ill ]trescri])tioiis, means or a half. 


SARI’A’rAHIANS are those who, eithersiiigly as individuals, 
or collectively as a sect or deiiominat iou, maintain the ])ernianent 
ami unrepealecl ohligiition of keeiung holy tlu‘ Sahhatli on the 
identical day of its ohserviiiice hy the Jews, and who prote.st 
ngain.st the otherwise univei’.sal Christian jiractice of transferring 
to the lirst day <»f the iveek, tlie lords Day, the day of His Re- 
surreetion, the reverence find sanctity which originally attached 
to the seventh day hy the law of Mo.ses. Although .Tews are 
Tfisd facto Sahlalariaiis, the hitter name has little force or ])erti- 
neiice unless when applied to (dirist ians ; amongst whom tlu? Ana¬ 
baptists haV('generally hiicii fouml most liospituhlc to the ])e,culiar 
tenets of the Sahhatai ians, so that this name and that of t^crcuth- 
Jhitj Jla/distK arc almost convertible terms. The ex]»re.Hsioii of 
Dhristiaiweverenc.e for Sunday, or the lonVs Day, was coim i- 
ilent in its origin with the divine event which it celebrated; and 
Conjointly with this dhservance there lingered a great re.spectfor 
the Saturday, oi' Seventh Day; sn that all t lie Saturdays iu lent, 
<‘\cej>t om\ as well as all the Sundays, were reserved hy the 
Eastern Dhurch as festivals from the cheerless jieriod of the 
(luadragesimal fast. 

The lirst distinctive ajijieainnce of the Sahhatarian.s is of 
uncertain date, hut they are known to liave been in existence 
nearly two centuries and a half ago. 'J'hey allirm—and in tliis 
asM'ition they have tin* direct testimony of Sozomen in their 
favour—that it was (lonstanliue who, u])nn his coiivemon to 
(.Miriatiaiiity, gavi; liis imperial sanction to the observance, of the 
Jiord’s Day. 'J’he Sabbatarians, whose munhers, never very con- 
Biderahle, havi* been declining ol‘ late years both in England and 
America, have produced a huv able a])ologiBts of their peculiar 
view.s ; and these, seeing that the Sahhatai ians hold, in common 
Avith other (diristiaus, the distinguishing doctrines of Christi¬ 
anity, have been easily summarised in a feAV propositioms, which 
Ave oAve to a Sabbatarian contributor to Evans’s ‘Sketch of all 
Denominations of Religion : (!) That Cod hath nsjuired the 

oliservation of tlie seventh, or last day of the Aveek, to he ob¬ 
served hy mankind universally for the Aveekly Sahhatli. (2) That 
this comimiud of Cod is perpetually himliiig on man till time 
shall he no more. (8) Tliat the sacred rest of tlie seventh-day 
Sahhatli is not hy divine aulhority changed from the seA’^entU 
and best to the first day of the Aveek ; or that the Scripture dotli 
nowhere ret|uire tin* ol>.servution of any other day of thcAA'cek for 
the Aveekly Sahhatli, hut the seA'cnth day only.” 

The term Sahhatariaiis is further frequently applied to such 


j ]>er.sons, in any coinmuiiiou, as protest against cncroacliuieiits ol 
I a se.e.ular, poIitie.al, social, or recreative kind on the Lord’s Day; 
I Avhich they insist shouhl he observed in the, syiirit of Judaism, 
: if not Avitli all the literalness and rigour of the Mo.saic statutes. 

; SAHliE [Ei’Uk axi) thio Eur Thadio, E. C. vol. vi. p. 241]. 

! SAllOTS, the AA’oodon shoes AV'oru hy the peasantry iu maii> 
i parts of France and Belgium, an* mad<! in large (piantities, chielly 
111 the norlh-easl<‘rn de.partmeiils of Eranct!. Each sabot i.s 
made from a single ]>ieee of heeeh or Avalnut Avood, AvhieJi is liol- 
loAved out .so tlial tlu* foot tits it, I'asily ; a reddish c,oloiir is given 
by exposing them to tin- smoki- of burnt. Avood. Snhof, is also the 
name of a carpenter’s tool; of tlie metal fittings at the, bottom 
of the legs of tables ; of a kind of eiiild’s toj», ike. 

SAJUILCUS (from sahnlmn. sand), in medicine, a term .ip- 
' ])licd to gutty or calcareous de,])osits iu the urine. 

SACl’llARll), (h'i 2 ffi(/ho)> *1 compound formed 

, along Avith dextroglucusr by heating eane sugar for a e,onsider;i- 
hlc time to KiO®. (Ccli.s, konipf. Ikiul. xlviii. 1()()2.) 
j SACCllARIJM SATI.IRN1, sugar of lead, tlie aci!ta.<, 

or acetate ol’ lead. 

SACRARILIM, or siiiu tuary, in English medireval chiirclnis, 
the raised ]»()rtion .at the cast (‘iid of the. chancel or choir iu 
wliicli the high altar Avas plae(*d ; in aCn^ek church it is terim*d 
the bona; in a Roman basilica, the pm/ii/tcn/ or tribune. 

SACRISTY (revestry or A’estry), in medicov^al ehurches, 
a chainher near the choir, in AA'hicli the church vessels and Aa*.*^!.- 
iiients were kept, and Avhere the prie.sts and acolytes jmt on and 
off the robe.s in wdiieh they performed the religious services. 

SAFES [Fihei*roofin(1 ; Fireproof UepvsUorics, E. (,’. vol. iv. 
col. 1)01. A burglary, at a watclimaker’s shoj) in (kirnhill, in 
18(»r», di.ssipated a belief Avhicli had been entertained that an 
iron safe Avitli a safety-lock Avould he impregnable. The burglars 
I'orced open the door of the safe by a skilful use of chisels and 
croAvhars. An action at laAv against the maker of the safe, and 
a full discussion in the puhlic joiinials, led inanufacturers to 
adopt stronger modes of construction. During the holding <'f 
the Paris Exhibition iu 1807, a juihlic trial avus made of two 
sales, constructed hy IMr. Ohatwood and Mr. Honing resjiec- 
tively ; each inventor undertook, hy the aid of his oAvn Avork- 
raeiij to break open a .safe made hy'^ the other. Both safes Avere 
forced, hut only after many hours of labour hy skilled artizaiis, 
nide.d hj' a formidable jdaiit of chisels, sledge liainmers, Avedge.**, 
crowbars, and drills ; cither Avas strong enough to resist any 
violence likely to he. c'liiployed in a shop or counting house. 

The lire-resisting and hurglnr-proof safes have now attained 
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;i di'i^rec' of cxc-'llfiico ; iind oxnoviinontr^ an; ladii” iiiadt* 
to ascL'Vtaiu Imw far exi)losi()ii can likcAvise In- resisted. Soiiio 
stJoiiLj safotv locks have hecii foiced ojien hy the explosion of a 
>niall i|Viantit.Y of gunpowder skilfully ii»sevted at the keyhole ; 
hut lockinakei's have fomul means to fnistral e this imMle of attack. 
In other i'X])eriment8 ;,mn]io\\ di'r is re.utarded us a Ihiiii^ rather 
to he ])r(it(*cte(l than t<i he used for nefarious purposes—the safe 
to shield the powdei-, rather tlian the powder to break open the 
safe. 'Phe inililaiy anthoritii s, as well as ])ri\ate lirni.s, have lonj' 
wished to kno\v wliat the safe-iiiaker-s could accomplish in this 
tlireclion. In 187::.*, four safi-s con-lrncteil hy M<‘ssr.^. ^Milner 
wore ]tut to trial hy the Jnsjvcelor of (Junpowder at Woolwich. 
I'ani-'ler.s of ])uwder were itlaeed in tin* .safes, whieh were then 
cxjK'sed for six hours to an intense heat, pr(«hired hy hmiiinL; 
coals snnonndino the lop and side-.- of each case ; the heal \\as 
u Ltreal, that tin* outer layer of iron was humed throUL^h, ami 
e\perienced lirenien pronounced that no eonlIa.:;iation w.is likely 
to snhjeei a s.ifc to a more .severe ordtail. On opening the 
■;ales when cooled the ,L;nn|)owder was found iininjored. A 
spare lielween the douhle walls of the ^‘(fe had heeii idled with 
alum and sawdust ; the alum onvi* olf larj^e <|Uanlitie.s of water 
wlu-n it hecanu' hot ; and the steam, resultiuo from this wati-r, 
enleicd the interior of the sah* Ihron^h apeilnre.s, tlioron^^hly 
daiiijied all the eonti'Uts, ami jaevemed them from attainiiej; a 
hi.nher leiiijieratnre, lliaii ahonl iilO' f'.dir. 

S.A KlTl'Y-i'.V(!E, an a[>iiaraliis for faeilit.diii”- thede.-eent and 
,1 cent ol'miiH's. When nolhini; hut. ladders are u.st dllie fati.mie 
and loss of time are ver\ eonsideralde ; .ind (his h.is snj^L^e.sled (he 
use of steam jutwer for the jturjiose at the months of deep mines. 
Many modes of ajiplyino (his lia\'e lu-en devised ; hnt. lla- most, 
nccessfnl is a kind of s(|uare ca^e or open hox. in wliieh the 
minei's jdaee lliemselves, 'I’Ju caee travel.-, in .guides lixed \erti- 
I'.'dly <lown the side' ol’ the sliaft or pit. Anion^^ nnmeroiH 
inventions wliieh Jiavi; more or le.ss hei'u hronj^hl into n.'e, .M»me 
laevmil the l ape Irom heine' overturned at the month of the pit 
liv overwindiiie, while otliei.s ]ire\enl it from slrikiicj; the holiom 
loo suddenly and violently in (hc-eemdin;;. 'J’ln* term .•iaf'dii-cnii,, 
however, is more specially eiveii to tho.M* c-intrivances for arie.sf- 
ilie till' descent of the eieje in euK* ol'aecid<-nt. Should the rope 
or chain snap, h\ which the ca^e is siispc'iidod. a catch or ratcliel 
takes I'asl hold of a toothed or eoy^ed ;j,nid(, hriii”.-, the cape to a 
-top, and jireveiits a ]treci|)iialion to the holiom. ('ai-efnl iii'pec- 
lion of ordiuarv appaiatU", however, is found to he hetter than 
imidicil reliance on this ]>articiilar contrivance. 

SA-FlTr^”^ I'T'SE (llj.ASTiNc, hi. ('. vol. ii. eol. In.'* ; Mimxc, 
Ih ( v(d. V. eol, (tO:* j. 

SAh'ITl’Y EAMl’ |loV5ii-, S.vrr.TV, E, ('. vol, \. c<d. M ; and 
!•:. ('. S. eol. 11.“It: I. 

SAi'dilTV .MATfiri'lS (LuirKit AJati ii .Mvkixo. E. (', S. 

lol. 141t:il. 

S.AFFilAN 1N E, (r,„N\ This tine red dye i.' 

inepared e.ommerciallv hv heating aniline nitrite for a .short 
lime vvitli arsenic acid to li'd', dissolvin;.' the product in hoilini* 
Wilier, iieuti’alisinj,; with limi', ami ])reci]»it;itin;j; the. hast* as 
hvdvoehloride hy common Siilt. Its siilt- iire of a red colour, 
cry.'iallise well, find lose a ]»orlion of their ficid hy JX'peidetl 
t rv,-'l;illisatii»n from water. The mo.st clianicleri.'tic. reaetion of 
'alfranine is that when stvouc; snlidiuric acitl is-gradually athh*tl 
1" its solutions, the colour (•h;iii;..(es lir.st !•» a line violet, find then 
successively to hhie, dark ;,^reen, find lii^lit ^reeii. On fi^^ain 
diluting; the solution, the siime elianoes of cohair fin* ol».served in 
reverse order. (Utifmann and (Jeyi^e.r, Umi. Chem. (us. /hr. 
V. hJt;.) 

SAOAli flVKi.AXDfc Lttkjiati'ui:, E. ( ', S. eol. J;J41 j. 
SAINTS’ DAYS. 'J’hc idcfi of scliin;.': fijiarl fi ]»firticnlfir 
dfiv in every _\ear for an finniver'-arv me.imtrial of a depfivletl 
w orlhy is fis ohl as finy other spi'in;^ of linnifin Jeclinci. In all 
■>;:es and in all ereeils, fi thiy has heen nmn* e--]ieci:il)y re.'erved 
l"i the remenibrfinee of one mole tlnui aiiotlier ; find av'* liml, in 
more remote t.iines, ceremonifils, j'e.stivals, ami jj;;inie.'. eoiinecled 
witli the names of notiihles, ami extending over many tkiys. At 
ft very early perioil in the C'hurcli tin* thiy Ujxm Avliieii the. failli- 
Inl member sealed his faith Avith his lilood, .iml eommema’tl a 
new life, Avas ke]it in remembrance and termed the luiftil'-, 'hyta- 
■‘'iliot), or day of spiritual hirtli, in distinction to the mifirUn.'i, or 
day of corporeal birth; although in the i*;i.-<e of Mune fe.Av more 
Ijurtieulaiiy imi>orta.nt, as Our Saviour, the Virgin IMfivy, ami 
St. John the liaptiBt, tlie nativity aaiis eon.sidered a Chiireh fes¬ 
tival jw Avell fis the natal or day of death. Some Avritera 
have heen led awfiy hy the fijtpareiit meaning of thi.s AVonl, and 
asserted tlnit such and sm h a saint was horn on the day Avliich 
ART 8 AND fsCl. DIV.—SL'P, 


has been mentioned as hi.s tiatnh' in the story of his life. As 
might natunilly be expected from the numerous and bloody per- 
si*culions of tile efirly miildle ages, the numher of sfiints, or 
holy ones, rapidly increased, and in a A ory short time each (lay 
of the year Avas appropriated to a huge find eon.'tantly sAvelling 
iinmher of iifinie.s. These Aven; ultimately dige.sted into the for- 
niulfiry or servicohuok, termed fi inartvrology, which contained 
a category of names of such saints as the (.'hurch ]>avticuhirly de- 
.sired its eongregfilion to sni)])liefile in their jUfiyers of the ihiy ; 
the list «if names l«‘ing rifid out hy the olUchiting clerk fit the 
fijipointed place in the .seivire. ’I’lii' iiifirlyrologii's of IJeda, 
rsnav«lus, ami Ado, were those most, u-amlly eiujiloyed ; and iis 
in e\cry diocese there AVere Ufimes which ]ios.-^essed fi locfil im- 
jiortiinee, these AVere inserted into the copies of the hooks ile.s- 
lined for the ehurche.s of that diocese, lienee liai'dly finy tAVu 
exfim]>Ies of such hooks Avill he found t>t agre* in everv l>iiT- 
lienlfir. I'lie calendar jdaced at the heginniog <4" :i*rvice. 
books freijuently contained fiii insertion relfiling to the .-aint to 
wliom tlie church, wlierein the bonk Avas iisi'd, av.is deilieali*d, 
a.s AA'ell as fi note of the day of consecration or dedicfitioii of Mie 
chiircli itself, (lopious lists of saints, and the days appointed to 
them, ihiefly thosf; on Avliieli they sntrered nniityidom, ocea- 
sioiifdly Avilh dfiy.s on Avliieh their reiiifiiii.s Avere tran.'laled. or mi 
Avhich mitable inii-acles had been AVorked in iheii* names, Avill be 
found in most books of inqiortancc upon chronology ; esjieeifilly 
the ‘Art de Vchilier les DfiLes;’ Mabillon, ‘ Delle I)i]>lomaliea 
Sir Harris Ni-:olas, ‘Chronology of History,' find Alban lUitler's 
‘ JJves of the Saint.',' Avliich eonlains ;in exlensivi* li't arranged 
fieeording to the centuries in which they lloiirislied. Tin- < Ireek 
<’hurch dilfered from tlie halin le.speciing the days niioii Avhirh 
smile, saints Avere commemorated, out as a rule cmrespouded 
prettv elo.sely to the sfime dales, 

i In ea.ses of .some very important saint.-; several events in their 
j live.s formed the subject (»f ft I’estivfil, as in the ea.se of tlie ^'jrgill 
j Mary, Avhere eight senariil.e days are set iijuirt in the year for 
I the ob.servation of - Jier eunei>ption, 8th Decemlier: iialiA'ily, 

I 8(h Sei*tember; pre.seiitation, iil.st Novemlx'r ; anniineifilion, 
i 'J.Mli March (and in S|)ain and Milan, b'^tli Peeemben ; pnii- 
I heat ion, 2nd Fcliruary ; assumiilimi or death, h'lih August; 

and nnlalf, here enrioiisly enough miule fi distim.t event, 

I |s(. January. St. John the I’ajiti.'l is hmimired with I'onr 
di.stinct fesliAfils—Ills emiceplimi, 21th Septemiier ; nativity, 
24lli June; saimtilicutimi, 2nd .Inly; ami decollation, 2bLh 
August. In tin* same Avay I’anl, Michael, I’eter, and olheir, 
have more than one day of commemoration in the year. 

The liAes, ])assions, and miracles of the sfiints form a birgi- 
portion of early <*cclesia.st,ieal life ratine, a.-, is testilied to Lliis 
day liy tin* stupi'iidous I'dilion of the ‘Acta Sanetornm ’ even 
yet nnlinished, and eomhim* tin* elmnenU of liiograpliieal aceii- 
viicy, nUhmigh A'ery little is known ofhy far the gve.ati'v number 
of saints, beyond their names, Avilh a (piinilily of nior.d and 
religions ivdections, and ae.i'oiint.s of iniraeiiloiis event;'. ]U‘r- 
forined hy llieni during life or afli'r ileath. Many of (In-.-e 
miracles are hanl to reconcile, with the ]tvaetical idiilorojihv of 
the ])re.si*nl agi* ; hnt in llie days when the knowledge of nature'.-^ 
hiAAsAvas very imjierfect, events at all out of the common eoiir.'c of 
oh.serA’alioji Ava-reonly luo oft(*n attributed to ibo .s.'ini lity nf tlio.-c 
Avho possessed a slightly better acijuaintance w ith (he Avmking.s 
of tlie natural laws of creation. A A'ery large qiiaiitily of these, 
lives, blending llie real Avitli tin* embellishnu'nl.s of I'aiiey, have 
been ]»nhli.shed and forms a Aalmible additimi to tin* hi.slui-y of 
(lie remote p»*riodsthey seek to illustrate. Much ol’ the widely 
spread renieml»ranee of tin* .saints Avliidi shows it.self among ns 
to-day' in our fe.slivals, the dedications of oiw churches, onr ])ir- 
torial arts, our emblems, and even mir names, i.s to be traced to 
tin* dee]dy rooted vmieration for them .shoAvui by all classes from 
king to ]»easunt in the middle ages ; in tliosi* days this feeling 
Avas universally considered the height of holine.'.s and dwotion. 
One of the most remarkable men oflearning England had ii)» to 
his lime ]trodueed, William of Malmesbury, eolleeled with un¬ 
ceasing jierseverance all the materials Avitliin hi.' re.-ich fur a 
eonijU'eheiisiA'e uecount of the indigeiaais .--aint-, .-ome ili.s- 
Joiiiled jmrtiou of the liritisli J lagiology Avhieh he contemplated 
•■ompiliiig beijig still ]»reserved, though iJie greater portion is 
lost, and it is doubtful Avhether he ever acconijdislied hi.*, idea of 
e.ondeuaing the liv(;.s and miracles of the saint.'S into one grand 
book, as he frequently and l>itterlv eonqilain.-' of the .searcitv ol 
trustworthy notices of them. The lille, si'cms to hav(* b(!eii 
cmjiloyed l»oth by him, and many before, and alter him, Avitli 
a very' broad .signilieatiou (for the beatification and cunonisa- 
tiuii of saints is of a dilferent period) ; any royal "v ei'clesi- 
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usticul j»c;i'M)ii.‘i^(! ri ijiarlviil)l(; fur tlic iiimsiuil (lovelopmcnt of 
tliL! nobler ultiilintcH of morality; any (UHtinguisbed imlividiuil 
whose maiiuer of life, or death ini;^dit in some way have Ixien the 
.aihject of mjcommon circumstances ; any one who favoured the 
(-.luse of tile, (lospel in the days Avheii it was not firmly esta- 
hli.slied in the land, ri;,fhtly to his mind merited a jdacc m that 
"lorions fellowship whose' jiraisea Avere ever the subject of his 
“atij^el ]>en,”and whose examjiles he Avas always ])ro])oundino to 
him.self, itsiiii; them as a standard Avlierehy to jiid^c better the 
merits and demerits of others. In fact the Avhole of hisMlesla 
Poiitilic.nni,’ or hives of the Kii^lish Hierarchy, is tilled Avitli the 
doings of saints ; for AVeie AVe to subtract from that Avorh th(‘ 
historical notices he )ha.s ”iven of Anselm, Wulslan, Wilfrid, 
Aldhelni, Ciithhert, and others, very little avouM remain. I’er- 
haji.s too the very fact of heino an are.hhishop or bisho]), unless 
there wcr«‘notably "rave causes to the coutrary, Avere sullicient 
1.0 rai.se tlie ])rehit.e foitliwilli in tin? mind of this author t(» the 
(lionily of saintlnsxl. llislove and venerat.ion'ff»r the siiinls was 
eipialled hy hi.s unshaken belief in regard to their constant ]»re- 
seiice with the, faithful, every coincidence, almost every iiiiex- 
peeted event., heiii" attrihntefl hy him, ashy most of his (“onlcmi- 
poruries, to the diivc.t agency of tin.* saints or their creator, lint 
if all that h(‘ attrihiites to them he, stih-tly true,facts A\hi<di even 
now would ho miraculous occasionally took place, under his own 
iuimedi.'ile oh,nervation, lie. was jnvsent Avheii a man recovered 
his sioht after his eyes had heon plucked out hy tin? viidencc of 
his enemie.s, and hehehl Avondrous <'ureH of various diseases, and 
puiiishmeiits miraculously intlicted at the disjileusiire, and as 
di\ inelv remitted at the ]>aciticalion, of tin* saints. 

SAL'A.MANDIHNK, 

obtained from the pitisoiious secn/tion of the. cutaiieoiis "lands of 
the land sahiiiiander {Suhniutiiihii iiiarnliif<t). It is a rrvstalline 
sidHlanci' easily soluble in Avatei' and aleolud. (Zalosky, Hull. 
Noc. 1 'him. I -2 1 vi. 

S.AblKNT. In Heraldry, wlun an animal, as a lion, is 
blazoned as Icaiiiiip; or s])rin"iu", with both his fore-]>aAA's 
elevated, he is said to he sdliriif: when he has hut one 

foi'e-]»aw elevated. 

SALT WOliKW ami Sai/i' TuajiK, E. V. vol. vii. col. 

Impi’ovemeiits have recently been ijilrodmu'd at the 
(,'heshire Saltwoj’k.s, temliiif^to an economy of time and <»f fuel. 
At JMessi’s. Hamer and l.hu is’s Works, iS'orthwich, the* brim* is 
eoiiveyed inb) the CVapoialiii" pans liol instead of cold, lluuehy 
h'ssciiiii;:.‘ the a]>]»lii’atioii of e\lcriial heat ; there is le.s.s labour, 
le,-s dama"(: to llie plant, and a "I'oater eommaiid of maintainin" 
a, uuirovm temiierature. The lu-iiie passes thr(Ui;;h a piju' Avliich 
is eiicloseil Avilliin a lar"er pipe, and the s]iaee het.Aveen the two 
is supplied with exhaust or waste steam from the engine and 
boiler ; the steam make.s the brine hot, and in sodoiii" condenses 
into hot Avaler, Avhich is fed hack into llie boiler. A double use 
is lliiH made of tlic lieat of steam hitherto AA'astcsI. Tu removiii" 
the granulated ,s.dt from the [lans, a carriage travels aloiij; 4*aeli 
piiii from end to luid, runniii" on rails on tin- top of the side.s ; 
a rake is .suspended fi'om the earria^'e ; and wluui the caiTia^e I 
is diMAvn to a,ml fro hy a steam-worked rope, tJie .scraper pushes 
or drives the salt, info a, rail at one end of (h(> pan. A jirovision 
ioiiade Ibi-allowin;ji the s[(ent hriiie to flow l»aek into the jam, 
instead ol runniii" away to Avastc. Hy tlie adoption of this im- 
]irovenu*nt, instead of removing the .salt Avilh sdioxel.s, there is a 
savin" of time, s.‘ilt,and brine, and less injury to tlu' pans. These, 
and other invention.s enable, the manufacturers to ]u’oduce. salt of 
many diiferent (pialities from the same brine. 

Tlu'])roduci'of salt in the I’nited Ivingdom is roU"ldy i-sti- 
mabid at about 1tons annually ; but there arc no olKcial 
data on this subject. The exjiorts "enerally exceed one-balf of 
the, total (piautity made. The folloAviii" are the ipiaiitilies and 
A'aliies exported in recent alternate years 

]8(1() . . . (501,410 toirs i';UH,4.V» 

18(58 . . . 7!Hi,00;i „ lM."),07f) 

1870 . . . 7(51,707 „ 3.sl,H88 

187:i . . . 7l7,(»8:i „ 0:10,100 

A "real extension has recently taken ]dace iii Clermaii suit 
niines, chietly in ITu.ssia, hut also in Anhalt, liavuria, and AVesl- 
])halia. The ])rodiic,e, 307,000 tons in 18(50, rose to G37,0(K)ton.s in 
l8(i0. Tlie ( lernuin Slates noAV export more rock salt than they 
iiiijiort, hut the im])ort of common siilt exceeds the import. 

SAl/riNcl [AntisM l•Tic.s, E. 0. vol. i. col. 38(5; Pius.sekved 
F oon, E. (’. S. col. 1728]. 

SALTEllNS [Saj.t and Salt Tiiade, E. C. voI, vii, col, 
253], 


SAND PUMP. 

SAETrEE, or SALTTUE, in Heraldry, the dia"oiiu], or St. 
Aiidi*e\v’s cro.ss : see the last figure! in col. (5(55 of Hkrat.diiy, 
E. (b vol. iv. 

SALTPETIIE [NTtre, E. C. S. col. l(5o7]. 

SAIiVATELLA (from sadro^ to jireserve), the. name giA'eii to 
a vein of the. foot, tlie opening of Avhich was .suppo.sed to ]*re- 
.ser\"c health and dissipate inelanc.holy. 

SANOTUfS, nr S.\N(1TK PEIiL, a small bi41 u.sually sus¬ 
pended ill a hell-coLc, at the a]K*x of the nave-roof, oA'er the 
chancel arch, in mediieval churches. It Avas so called because 
it Avas rung at the siiiging of the ter-saiictus (Avhich hegiiis 
“Saiictius, sanctu.s, sauctus, Doininus Deus”) at the conclusion 
of the ordinary of tlu! mass, ami again at the elevation of the 
Host. AVlu*r<! there. Avas not an outside sane.tu.s bell, a small 
hand bell, knoAvn as a saering bell, Avas rung. When the sanctus 
hell AVHs rung all who heard it, whether in the church or at 
their ordinary uAuications, Avere commandeil to bow tlu'ir knees 
and Avoi-ship tbeii- Maker. (Durancliis, Jlafloimlc, b. iv. ; and 
see Myrk’s Jimlniditum fur lUirinh Vrirstn^ publi.shed by the 
Early English Text Society.) 

SAND-IUiAS'r [(liiTN'niNo, Sand-Jet, E. (.'. S. col. lltHtl. 

SAND PUMP. In sinking foundations in loose or samlv 
soil iiii implement has been used termed a sand jiuni]), Avliich is 
extremely ingeiiiou.s and at the same liim* A’cry elfeclive. It 
(••insists of an iron case, Avhich c.aii be lowered into the excavu- 
lion heiieatli the Avater, Axhich, Avhen the sand ])um]> is used, 
dues not re(|uire t<i he pnmiicd out. At the bottom of the ea.-e 
is an ordinary jiision luimp, tlie. sucJion pijie of Axhich iirojeil, 
below tlie. bottom of the case., AVlieii the case rests on tin' 
.sandy bottom of thi> excavation, this suction pipe ])e,neti’iilc 
some way into tht! sand. The piston or liU(!ket of tlie pnm]i i> 
rapidly Avorkod up and dowji by a roju* or chain, and there, i.- 
thus jiumjied into tlie ease a mingled slri'am of sand and water. 
The sand from its Aveight suhsiiles in the case, Avhile. the water 
tloAVs out again througli a valve at the top. Hy Avorking the 
pump for a short time the iioii case is nearly filled with sand. 
Jt is then hauled u]), the cramps, Axhieh listen on a Ioo.h- 
hoKom, are renio\vd,nnd the sand falls out into a iJiu k placed 
tu receive it. 1'he bottom of th(! ea.se is then vefasbuied. 'flic 
case Avlieii loAvercd into llu’ exca\’ation is again filled hy ])um]iiiig. 
and th(! ]>roci'ss repealed as long as necessary. It is ohx imis llial 
the. .sand ]>uni]i will he e.xiremelv u.sefiil in .sinking eyliiider- 
(Fofndation.s, E. (.'. S. col. ]()(5l) in sandy and AVet soils, whieli 
are suHicieiilly loose to b(} removed hy ]Miiii]iing. 

A plan Avhieh is virluidly llie sanu! as (he ahoxe, lliougli llie 
arrangenumi of the apjaivalus ditVers, A\as u.sed in sinking tla 
foumlalions of tlie great bridge at St. bonis, over the. Mis.-‘issi]ipi, 
which is now in eonrsc of coiastruct ion. 'I'he jneus of this bridgi' 
are of masonry, sunk to a depth of Ifio to 120 feet from tlie 
Avatcr sAirlace, tlirough a thickness of so to lOO feet of sand. 
The ]iiers are very large, measuring on plan 80 feet hy (50 feet. 
To ]ii(‘rce the sami an air-tight caisson was used, Avithin Avliidi, 
ill comprc'ssed air, the cxciiA’ating (xperatioiis were carried uii. 
/\s (he exc’aA'ating eliamher sank the masoniy ])ier Avas hiiill, 
upon it. To remove the material from the interior of the. e.x- 
cavatiii" clianiher, sjind jiumiis were used. One pump of dI 
inches bore Avas found to be callable of raising 20 cubic vaid,-. 
125 feet high per hour. The Avatcr pressure recpiired to sn]»iil\ 
the jet Avas about 150 lbs. pel- siiuare inch. 4’he pump of coium' 
lifted u mingled stream of sand and Avater. 

Another modification of ilu! wind-iiump inTangemeiit av:i^ 
u.sed by Mr. Hradford Le.slie, in sinking the iiicrs of the (loiai 
Bridge for the Eastern Bengal Raihvay. In this case the cylin¬ 
ders for a height of 510 feet from tlie imse AVere of Avroiight-icea, 
14 feet diameter, and above of cast-iron 10 feet diameter, 'flu’ 
riA^er hed Avas of Biieh a character that no good foundation could 
he obtained, except by sinking the cylinder,s to an unusually 
great depth, the strata consi.sliiig of alluvium, loamy earth, day, 
and sand. The presence of some large trunks of trees added to 
the dillicilliy. The system adopted for sinking the, cyliiidcis 
Avas this. Two or three rings of the cylinder having been pul 
together, a false bottom wa.s inserted and made Avatei-tight. 
The cylinder .so eijuipped lloated, and, being kejit iijiriglit by 
siisjiemliug chains, more rings Avere added. To give Hullicieiit 
Aveight for sinking^ a ring of Tna.sonry Avas built up, on internal 
liaiigea provided for that puriio.se. As the riiig.s W(!re added tie' 
cylinder aa'us lowered, and at last reached the rive)' bed, liaving 
lieeii carefully adjusted in position Avhile tloating. Tlie Avatci' 
AA'as tlieii admitted by a syphon, and the false bottom knocked 
('lit. The exciwation then commenced mid Avas performed hy ij 
kind of rotai-y plough or boiing-liead, consisting of a horizoutnl 
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with culliiij; blades, so arraiiffcd as to carve on tlje soil a 
conical excavation !) lei t in diameter. Tlie vertical sluift earry- 
iiijf the l)oring-liead consisted ul' two concentric cylinders 
Ibniiinga central and annular channel. This shaft was strongl}-^ 
framed, so as to resist l,l\e torsion, wlieii the boring-head was 
(;aused to revolve, b^ a slcaiu-cMigine placed above. The ordi¬ 
nary sjrecd of the boring-bar was about 3 revolutions ])er minute, 
an<l the depth excavated was about 1 foot jier lioui-. As the 
material beneath the boring-head was loosened and ]iulverised, 
it -was carried u]) the liollow boring-bar by a stream of watiT 
and discharged into the river. The stream of water was ob¬ 
tained by ])uniping water into the cylinder, so that it had, 
within tile cylimlm*, a considerahJy greater dejith th;in in the 
river outside. Alter ('very tw(» or mniv feet of exeavjition, the 
horing-liead was lilted, to jirevent its being hurii'd in falling 
soil. Then afler hanging a fcAV minutes the eylindor would 
sink, forcing in the soil at the sides. K.vcavntioii etuild then 
he rc'sumed. 

SANDEMANIANS |Sani)i;mam, JIuiikut, K lli^g. Div. 
vol. V. col. :2(5h|. 

SAN 1 MS, the thin, red, olleiisive discharge from unhealthy 
sores. 

SAPAN LED. Tho colouring matter of Sa])an wood ((\rsiij- 
pinia rrhiiinta) ajjpears from llidloy’s iin estigations to be iden¬ 
tical with Pra/ilin. [ E, C. S. col. 350. | Wlieii however S.ipan 
wood exlrai’t is fused with soilic hydrate, 

together with resorcin and pyrocatecliin. 
•Sa]>]iiinin is a neutral crystalline suhstanee, solubh* in alcohol, 
ellici’, and hoiling w'ater, hut almo.st iusoluhle in c.old water. 
('Dollev, Jotu\ l‘r. Clirtii. xeiii. 4ol ; Sclweder, Jk'nf. Cliftn. b'o-. 
hr. x:b72.) 

SAPJ'ANIN [Sap.vn Ekd, E. (.). S.j. 

SAKAlbVNl), originally a slow dance, came to ho adopteil as 
till' name, of a short piece of music with three c.rolchels in a har, 
the accent heing on the. second. It was murh in favour with 
Ilaih and Handel, among their lighter eompositions. 

SAIKMNE, a veak organic base 

existing in the, juice of muscular llcsh. 1( is a white crystalline 
powder extracted from the mother Ihiuors oblaiiu'd in ilie pre¬ 
paration of civatiiK!, Sarcine is only sliglitly solnhle in water 
or ale.ohol, and huaiis delijiite comjioiiudH botli with acids and 
wilii metal.s, many of which have been exiimined. (Sireeker, 
Aim. I'hnH. I'hnnii. cii. 2U4, and eviii. 

SARDINES. The sardine (ishery, on the Mediterranean 
coasts of Italy and Eraiiee, taki's jilace in the summer months, 
'fhe lish are enve.d hy washing in salt xvater, sprinkling with salt, 
removing the head, gills, &e., washing again, dning in the sun¬ 
shine and wind, si celling in hoiling olive oil, draining, and pa«‘king 
in small .sipian- tin huxes ; tin; spare space in eae.h box is filled 
up with oil, tlu- lid is soldered on, and tlie box is exposed for a 
slioii tiiiKf to till.' action of steam or Imt water. These cured 
sardines are. largely exjiorted to various countries, where they 
are esteemed .as a delicacy. 'Jdii! real sardine is something like a 
sniivll jiilclnird ; but many of the tish cured as sardines, especially 
those prejiared on the Atlantic coast of f’ratice, are either .sprats, 
Itileliards, or even small herring.s. 

SAllSArARI ELIN, a lajinjumiid cry,stallLsiiig in colourless 
iieodle.s, found in sarsaparilla root. It i.s very .sol uhle both in 
water and in alcohol. 

SATINET, an inferior and le.ss smooth and glossy kiml of 
salin [Sii.K Manupaithuk, E. (’. vol. vii. col, r)G!)|. 'I’he name 
is also soinctiiiKis given to a thin cloth having a woollen weft 
and cotton waip. 

SATINWOUT), so much adniij’cd .as a veneer lor cabinet and 
fancy work, is jn-oduced from two kinds of tree growing in the 
East and AVest Jndic.s. The East India and Co > Jon sat in wood 
is a little, darker yellow than the other ; it is larger in the trunk, 
and tlui le.ss riclily-ve.initd poilioiis are niuch used in fVylon 
tor the, iimhers and iloors of houses, 'fhe .salinw’ood brought to 
England is mosllv in small Jogs six or .seven inches sfiuare. 

SAVlNdS RANKS [E. (b vol. vii. col. ilhlj. In 18(51 an 
important addition was made to these valuable in.stitiitions, by 
the establisliiueut of Pixst Otlice Savings Rjuiks ; giving a some- 
M'hat lower rate of interest than the old Trustee, Rank.s, but 
rendered indisputably safe by having a state guarantee to rest 
upon. This new system has worked ud\'untageously for the 
public, as is shown by the constantly increasing amount of 
uioiiey deposited [Post Offioj:, E. C. S. cob 1723]. Several 
of the old Trustee Ranks have made over their deposits and 
liabilities to the Postmaster General, under an arraugement 
permitted by the statute, and sanctioned by the Treasuiy. 


Ncveitliele.s.s llie numher under the old sy>tem has hut little 
diuiinislieil. At the end of 1S71 the dejiosits in the Trirstei* 
Ranks, in England and AVales, amounted to 32,017,282/.; in 
►Scotland, 4,1 1 »,!M) 2 /. ; in Ireland, 2 , 22 <),r) 7 r»/.; in tlie rhaniiel 
Islaud.s, 4(52,()9t)/.; making a total of no less than 38,820, l.’xS/. 
The smallest tulal, during the last lifteen years, was 3r),M.“),r)()7/. 
in 1 8.')7; the large.st was -11 ,r)-l(;, 47 r), in 18(51. 'I'akingTrnsteeRanks 
and Po.st Ollice Ranks together, the aggregate dcpu.sits i-ix* from 
44,.') 13,3(19/. in 18(51 to'.'ih,930,750/.''in ‘ 1871. The habit ol 
depositing sinall sums of money in savings banks is more ])rcva- 
lent in some counties than in ollieiu Thus, in 1871, there were 
nine counties in which the di'posifs in Trustee Ranks, he^ide.- 
those in Post Ollice, lianks, e\cp(‘ded 2 /. jier lieau of the po]»ula- 
1 ion, both sexes and .all ages ; in eighteen counties between 1/. 
and 2/.; in the renuiinder less than I/.; lbesi> weie English 
couiitie.s. There is no apparent connexion traceable between 
the density of till* ])opnlatioh and the ratio of di‘j)()siis ; local 
eireumstauee.s seem to have, most inHuence in the inatter. 

S]»ecial saving banks have heen established for the benelit of 
the army and navy. Every regimental pay department is 
provided with an organisation fo]-setting aside a small povtinn 
of the pjiy, at the discretion of the. .soldiers individually, and 
investing it for them at u delinite. rat<' of interest, 'flic s\>U>m 
has been in existence about tliirty yeais ; Imt greater faeililies 
were given to the soldiers by an net of ]>arlianieut j'a.s.sed in 
1S.)9; and the sum now necumubited at inteiv.st is alwmt 
.500,000/, - not large, Imt essentially a saving on the ])art of 
men wlnnse scanty pay wouM otherwise he all s]>ent. In 1851, 
merchant seamen were, by a<*t of i>arliament, furnished vith 
similar facilities. A central otlice in London, and shipj'ing 
ollice.s at the chief outports, were empowered to receive and 
manage .seamen’s savings, as part of tlie bu aiiess of registering, 
hiring, and l»aying meve.hants’ere.ws. In 1S(1(! another statute, 
relating to the Jloyiil Navy, empowered the Admiralty to 
establish savings banks for the. seamen and murines in lier 
majesty's service. The men are, slowly but steadily availing 
Iheinselves of these advantages. 

.SAW-AI ILJj [E. G. vol, vii. eol. 29(I|. Saw-mill.s, as n-m- 
])onent ]>arts of wood-working machinery, are being exten¬ 
sively a<lopled, in remote foreign eoimlrles as well as in 
England. Teak, a wood very valuable in slji]>-l)iiilding, i. 
oMaiiied chielly from Siiun ; and means have ree.enlly heen 
l»j'ovided for bringing it to England in a .s;iwn and dressed 
state, to eeonomisi* labour-expenses and freight, in 187<> a, 
tine serie.s of niachine.s, by Worssam, was .'ent, out and .Md. n)> at 
I’c.mgkok ; the series comprist'd two eiicidar eross-ent .-^aw., 
four timber-frames for logs from 21 to 42 iindies in width, two 
42-im;b si4f-acting rope-feed suw-benclies, a (i2-ineli i-ai k cii' 
enlar-.saw bench, and a 30-bor.>e jiower steam-engine to work 
them. Rand-saw.s exhibit many varieties of imi)rove,ment ; 
tbo.se by llobinson liavo two wheels om* above, another, with 
the, saxv bi'uding round both ; tension is maintained by a 
weighted lever acting on the. iipjter imlley ; a,ml the table for 
receiving the wood to bi' cut has an adjusting ap]>avatns to 
lermil of bevel-cutting. A .self-feeding band circiilar-.saw hencli, 
)y .lelley, is eonveiiient for the use of caipenters, joiners, ealiinet 
I and juanoforte maker.s, Ac., in workshojis where sleam ])o\ver i.s 
not employed ; the .self-feeding emibles one nam to wojk the 
machine, eipial to the Jahoiir of seveial men with haiid-.'^aws. 

1 P’or cutting fretwork and ornammited patti'rns in wood, ('iiie 
ninghuin’s machine has the neatnc.-^s of a .sewing machine, and i.s 
Avoi'ked in the same way hy !i foot treadle; it will cut either 
the Ihinne.'-'t veneers, or boards up to an inch in thickness ; it is 
available for jirodueing the small didicalely-shaped i»ieeeH of 
wood neces.saiy ill pianoforte and organ xvork, e.abinet inakin;.', 
marquetry, toys, ]>aUern.s, Ae.; and will also nit .sheet metal, 
for various purposes reipiired in the ornamental arts. 

AIe.s.sr.s. Itaiisome liuve iritrodnced into England, ami si t n]t 
at the Avorksof Messr.s. Pi>to Rrothers, an American machine for 
collecting the sawdust and shavings of machine ,sli(»p,..; llierely 
economising time and Sjiaee, and ensuring gicaler ch anlim-ss. 
Phuiiiels below the timber frames and saw benclje.s receive the 
sawdust; pipes from the funnels e.onvey the s;iwdiist to a Ian 
reyolving 1800 times per minute, whie.li drives the jiartielcH to a 
store room, Avithout eneiiinbering the lloor or vitiating the air. 
Over the planing, moulding, and joining machines are hoods 
terminating at the top in lO-ineh jujie.s ; a revolving Jan sucks 
lip the shavings us fu-st a.s they are produced by Jje macliines, 
and drives them through the iape.s into a firejiroof room near 
the boiler, where they are ready to be used as liiel in tlie 
furnaces of the steain-cngine.s, 
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hdV'Hvsf js us(i<l as a jimtenai lor pai>er; spun may ne oo- 
laiiiod I'roiii il ; it is now tlic kouicc wIrmicc oxalic acitl is 
obtained; and it is used in the nmnnraefuro ol‘ ornaniental 
articles [ liois I)t;K(jj, K. C. S. col. ;i25]. 

S('ALI), an old Knoli.sli word used in the wniso. of wale, iind 
!i|)])Ii(Ml to certain diseases of the skin, Hiieh as psoriifsis and 
v///y;c/o;o, the. dry and moist seule. [Skin, ok, E. (!. 

vol. vii. col. 51)0.) 

SCALDIC i’oK.MS IIcki.andic I.AN<irA<ii;, E. C. S. col. 

St’AllS, On the>e, as mean.s of identification, coinsnlt works 
of Forensii' Sleilioine. 

SCHIEDAM HOLLANDS fOKNKAA, vol. iv. col. 

S( 'HOOLS. Tin: Pnh/lr Srimn/s of I'linjfoinf, meanin;.'’ 1 hereby 
J’lloii, WiiM'hestei’, Wcstininster, Oliarterlainse, Harrow, Hui^hv, 
and Shrewribiirv Schools, were made tin* sid»ject of lei,d.dation 
by tin* :n & Wl \'i(;t. c. llH, for the ]>ur]>o.si* of reformin^^ the 
^<jV(‘rnment, discipline, and teaeliinj^ of lhe.se .schools, so as to 
filace tliem more' in uccoid Avith the eire.uinstances am! nspimi- 
ment.i (tf our own time. 

A new ;,^ovei'nin,i.f body in the case of ea»‘h of the.se .school.'! i.s 
to he elected, if not hy the old “overnin;.; body within a eerlain 
time from ihe ]>as,-tint,' of tin* Aid, then afterwards by the Special 
Commissioners a.pj)ointed to .siijKirintend the aj'jilication (d" the 
.'-.tatiile. 

The .^oveiuin,^ body is enabled t.o make statutes iH'Spectin” 
the hoys on the foundation, their number, rij^hts, and privil<-|<i‘s, 
and the. conditions of their access to tin* sann*, or any other s]tecial 
a'lvant.ijjie or benefaction ; n'speetino silndarships, exhibitions, 
or other enndunients ; respecting the. mod«* and comlition of 
appointment to any ecclesiastical pat I'diufi^e vt*.stetl in tin* bo«ly ; 
and respectino the masl(‘rs in the school. tln*ir nmubei', rank, 
ami salaries, lh(’ ]»ro]ierty and income of the .school, anti any 
otlicer .salaried out ofsiieJi jirojua ty. 

Tile ^otvernino body is enahled to coimulitlate ami ameml 

e. Ni^liiio statutes^ reoiilatioiis, Acts of I’arlianient, charter.s, 
jiidiei.il ilecreoa, mstnimeids of endowment, siihject to eerlain 
jv.drii lituis and exceptions, mitl that hy a .statute, the A'alidily t)f 
which d<*]»end,s on the apjn'OA'al of Her Maje.sty in Cinineil, 
si'jnilleil at the end of a eerlain time (proloii.yed hy Act of 
1H7J5) from the time when il Avas Itrsl snhmittetl for siieli 
approval. 

'file o'oveniiii|.; body is emptmered to make re^ulatituis iv- 
spee.tino tile oi'ilei* and constitution of tbe selnad, tile currieii- 
Iniii of study, relioioiis observances, and otlieru ise the i-eiieral 
eoinse of thiiii^'s ill the imstitutioii. 

'The Head Master is to he ui>poiiilt'd 1\\ ami hold his ollice at 
the pleasiii'i'of the m*w covi'iniiio hotly; all oilier nnulers by 
ami at tlie jdea.suie tif tlie Head iMa.sler;aml nti camlidale Ibr 
any mastership is to he [U’eli rred heeause he has been a seholar, 
ttr eilucaletl at the same schotd. 

After stime s])eeial jirttvisions respeetiiip; Westminster, i'llon, 
and Shrewshury Sehool resjiectively, there is a .-aviiii^ t>f in- 
It'ivsts alreatly vestetl in any Inty or masti*r. 

'I’his. sl.atiile, ill .some. ]iartieiilars alfeclino the ooveniiuL; body, 
h;is been anieilth'tl by tile I'x \’ie,l. e. os • ;>;» ;> j Vh 

f. S] ; ami tlie dl k, !i‘i Viet, e. (iO. 

77/' /'.7/f/(///*(d Sc/iikiL'! tif Tuijilituif. Commi.ssioners iintlerroyid 
letters patent liail bi-en in<niirin^' iiitt» the tn’i^pn iind ctnidilittn 
of ediieatioiial emltiwnu'iils and emlow'etl selmols, ami hatl pre- 
])ared sclieiiU's for the aji])lica(it)n of the om; iiiitl the iiiiprttve- 
meiit of tin* other, hill hecause, Avithoiittlu* sanetitin of I’arlia¬ 
nient their recunimemlatitms coiilt] mil bo carrietl inlo ell'ect, 
llie, i'hitloAvetl Schotds Aet, IMi!) (di.' it dd \'ict. i*. bfJ) Ava.s 
pas.sed. 

d'lie Commiseioners are emiioAvereil by seliemes pri*])ared for 
the ])nrpt).si‘ to reori;aiiise endowed selmols, ami to direct anew 
tlie u])])licatioii of eihicatioiial endoAVinent.s. 

Tin; IbiloAviii” schools are exempted from their jiirisdicliun, 
viz. : - 

i. Any imblie. sehool within the I’ublic Sdioids Act, IS(;8, 
and the emloAvmeiits thereof, 

± Any seliool AvJiicli, on tin* lirsl of .lanuary, om* tlious.and 
eipht hundred and .sixty-nine, Avas maintained wholly or jiaitly 
out of aiiiiiial voluntary suhseri]itiun.s, mid bad no endowment 
exc(*pt school buildiiio's or teacher.s’ residences, or playomund or 
;.;arden.s attached to such huildinos or residences. 

d. Any school which, at the commencement of thi.s Aet, i.s in 
receipt of an annual tyrant out of any sum of money ajiproprialed 
by I’mliameiit to the civil .service, intituled “For "Puhlic Eduea- 
ti(»u in Hreat Eritain,” or to the endowment thereof; unless 


SUCH scliooi is a gramniar-scnooi as (leuiieu oy me .aci oi lue 
Kes.siou of the third ami fourth years of tlie iei;.ju of Her present 
Majesty, chapter s(*venty-seve,n ; or a scliool a dejiailment of 
Avhich only is in receipt of such grant. 

4. Any school (unless it is otherAvise subject to this Act"^ 
Avhich is inaiiilained out of any endoAvment the income of Avliich 
may, in the discretion of the governing body thereof, he Avholly 
applied to other than ediieatioiial purposes, m* to such endow'- 
nient. 

it. Any .school (unless it is otherAvi.se .subject to this Act) 
which reecisc.s assi.staiice out of any eiidoAVinent the income ef 
A\hicli may, in the di.screlinii of the goA'eniing body ol .such 
eiKlowinent, be apj/lied to some other schonl. 

(I Any eiidownieiil a]>[»lic,‘ibh* and ap]»lied solely for ])roniob 
iiig the education of the ministers of any cliurcli or rcligiou- 
denmiiination, or for teaching any particular jirofessioii, or to 
any school (unles.s it is utherwi.se. subject to llii.s Act) wliich 
rei'eives assistama* out of such (aidowment. 

7. Any school which, during tlie six months before tlie 
iir.st of .laniiary, one tliousand eight hundred and sixty-nine, 
AA'Us used solely for the eiliiealion of ehoristei.s, or to the endow 
meiit of any .such .scliool, il' ajiplicahle solely for .siu li educa¬ 
tion. 

'Phe following (aidownuait- are exenijded from lh(‘ir jurisdic 
tion, viz :— 

1. Any eiidnAvment, or part of endowment, (as the, east* may 
be), originally given to charitiible, uses, or to sucli usi;s a.s aie 
referred to in this Act, le.ss than lifty years before tlie com- 
mencenieiit of this Act, nnless the ‘'.<iveriiing body of such 
eiidoAVineiit a.s.seiii to the scheme. 

± The con.slilulioii of the ‘'overiiiiig body of any sclioni 
Avlmlly or partly maintained out of the emlowmeiit <d' any 
cathedral or collegiat/* cbnrcli, or forming jiarl of tla* founda 
tioii of any' cathedral oi* collegiate clinndi, niile.-^.s tin* ileaii and 
eha]>tei‘ of suc.li church as.seiil to the sclieme. 

'Phe coii.slilulion of tlie governing body of any scliool 
Avliicli goveridiig body i.s suhject to tin' jurisdiction of He 
g;(»veniing l>ody itf tin* in'o])!!; called (iliiakers, or of the eongii 
galioii of United Lrelliien c/illed Moravians, nnle.'- the governin 
body of .-.11 eh school a.sseiit to tin* scheme. 

■t. Tile, constitution of the governing body of any .'-idiool. m 
with an e.xliibition (oilii'r than om* restiicted to any .sehoojs, oi 
school or ili.strict,) lorming jiart of the foundation of any colle." 
ill Oxforil or Uamliridge, inihss tin* college assi'iil to tie 
.s(*,lu*nie. 

As ri*gards religion, it is reijuned tlial in every sclii nn* the 
Uoiiimis-ioiiers .shall provide that any ])areiil, guardian, I've,, < ! 
any sclmlar attending tlie f^choid as a day scholar may ilaini I'm 
such sclndar ami (ditain cxemjdioii from attending ]>rayei'. 
religions wor.diip, or les,sons on a religious subject ; and ,*- 11(11 
.scholar .shall not by reason of such (*M*mptioii he dejirivcd d 
any ad van t a/;e or emolniuenl in sudi si*h(Md oth(*r than hi.Ii 
as may be i*x]>ri*s,dy made dcjiemlenl on the scholar learnin ■ 
.-aich les.sons. Any ]n*actice of any ti*aiher to the contraiw "1 
this rule may be complained of, and if found to b.* ,so shall h. 
reclilied. ’Pin* like provision for ex( mplion is made, in 
of .scholars hecomiiig inmatc.s of endowed hoarding .s(dioolH. 

A goA'i*riior of siicJi endowed school i.-^ not disipialilied for mu h 
ollice hy his religious ojtiiiioii,-. 

A master in siicli a school is not di-ipialilied by reason ol hi 
not being or not intending to be in holy oider.s. 

Any'juri.sdiction of tin* (tidinarv relating to tin* li(*eii.sing, d 
masters in any endoAved sebool, oi* any juri.'dii lion arising lioia 
siicb lieensing is to be abo]is]ii*(|. 

The IblloAving .schools are evcmjiled from tin* above-im ii 
tinned exemptions of .scholam from religious \\orshi]» or teachin; ,, 
viz.:— 

J. Any school which is mainlaiucd out of tin* (*ndowmenl d 
any' cathedral or collegiate cJnirdi, or foj*ms [larl of the foumhi- 
tion of any cathedral or collegiate dinrch ; or 

2. Any educational iiidownient, tin* .scholars edrn’ated h\ 
Avhich are, in Jhe opinion of tin*. (lommissioners (siibj(*ct t" 
aj)]ieal to Her Majesty'in Uoiincil, as mentioned in this Ad 
renuired by' the e\pie.<s terms of the original instrument d 
Ibiinduticm, or of tin* statutes or regulations made lythe fonmb i 
or under his authority, in Ids lifetime, or Avithin fitly year.s all' ' 
his death (Avhich ti'nus ha\'R been observed down to the ceui- 
ni'?Ticemeiit of this Act) to learn or he instructed according t" 
the doetriiie.s or Ibiniularies of any particular church, sect "i' 
ileiiomination. 

After provisions for dealing Avith ca.ses of iiiixcl ciidowiui nl - 
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»,r vliifh llic uLjei-.t is only partly cdiicatioiiiil, the Act then 
eiuihles the Coniinissioncrs to divert, hy schemes prepared for 
the ]>urj)ose to educational ohjeits eudo^vment.s applicable 
Avholly or in j»ait to oiu' »,r more of the following piirjjoses, 
vi/.:—Doles in money or kind ; marriaj^e portions ; redemption 
(if pri'oners and captives ; relief of poor prisoners for debt; 
loans ; ai>prentleeship fe.e.s ; advancement in life ; or any 
jmrposes which have failed ulio;;ether, or have lieeome insi^'- 
iiiticant in coin])arison witli the mu;.fnitiide of the endowment, 
if originally L,dven to charitable uses in or before the year 
isoo. 

(Jonditions are jirescribed in respect of schemes before they 
bccojne ellectual, and the procedure is laid down according to 
wlih'h they are to bi*coine valitl. 

JViiiKirij Si'haola ill I'imihnifl muf iruhs. "I'lie system of grants 
from the public treasury for llie puiposes of elementary laluca- 
tioii begun ill the year 1S:}J, when tlie amount granted by 
]iarliament was 20,tH)0/. In ISii!) a Committee of the Privy 
t'ouucil was constituted for tin' ])iiipose of dislributing the 
annual grant made foi- that jmrjiose, whieh came in lh(‘ Aet of 
1S7<> to be denominated tlie Iwlueation !)c]);irtment, meaning 
tbcvi'by tbe “the Jjords of the ('ommittee of the J’rivy Council 
on Kdiication.’’ 'J'lie, gi'iml lor Croat Hritaiii, v liicli had been 
in ls:{4, was ir)0,(iO(i/. in LS.'j 2 ; in iSdl : and 

in ]'S71, and with llu' c\]»ense of administration, 

l,4r).s,l()2/, 

Cniil iis7(» these grants by Parliament were altogetlu-r 
uuxiliary to tlie vobmlary ellbits of individuals uinl societies 
and ecelcsiastic.al bodii-s tt» ]iromolc the edueatimi of Ibe 
humbler e.lasses of Her Majesty's subjects. In that yc.ar was 
•jia,-,scd‘‘The Elementary Ediicalion Ac,t, Ih70'”(dd :» l Viet, 

c. 7'>b being the first iiuasuri' ever ]»assed in England for 
pro\'iiling by eomimlsory means for llu* (‘diication of Her 
Majesty’s suliji'cts, wlierever resident in England or ^^'ales. 

ll.s lir.d enactment on the subject is in Ilie.M' memoralde 
Wolds 

“'J'Ju'i'c idiall be jivovided for every school district a 
mllicicnt amount ol' accommodation in public,ehmicntary schotds 
.•l^'llilabb• for all llio cliildroii l•(•.'■i<loIlt in such district, for wlioso 
elementary education ellicicnt and suitable jinuision is not 
otliorwise niado." 

Tlio school districts of I’nghuid and AValcs .'uv the melro]>olis, 
the boroughs, and the pari.dics ibereol' respectively. 

A public cli'incidarv .scluad within tlu: moaning of the Act 
.shall l>o so ooudm'tod, that it shall not bo rcijuiivd as a condi¬ 
tion of any child being iidmittod into or continuing in llio 
sclioid, that he shall attend or abstain from attending any 
Siiiulay scliool, or any plaee (»f religions worship, or that In* 
shall alleiid any religious obsorvanee, <tr any instruction in 
religion,-i subjeefs in tin* sclioid or cfscwln'ro, from which 
observaiua* or iii.sf.rnctictii lie ma\ la* witlidiawn l>y his ]»arent, 
or that In' .sliall, if ANitlnbawii by bis ])arent, alli'lid the, school 
on any »lay exclusivt'ly set apart for ri'ligions obsorvanee by tin* 
religious body to wbicli bis jiaii-ni belongs. And the times for 
sui'li religious ol»servauces or insliaiction in tin* school are to la* 
so lixed and inserted in a time-labh*, as to enable any ]iarent 
desirous of witlnlrawing a child from llieiu conveniently to do 
'o. Sueli scbiad is to be i^pi'ii to Jlej- Majesty’s insju'clois. 
Sueb are the eoinlilioiis presci-ilied as to sehitols in .any district 
in order to tbi'ir being taken accoiml of a.s ]mblie cleinenlary 
■-('llools. 

If then* be found to la* ilellciciicy of school aei’oinmodatiou 
of this kiml for any dislriel, the proc.eedings are ]»rese.iibed by 
the Act xvliereby .sucli disliict voluntarily, or liie Edneation 
l)e]>artment compulsorily, may institute a sehoid board there 
foi' ihe, supply of sucli deiiciency. 

The constituency to elect the school board consist of the 
burgesses in a borough, the ralejuyyei's in a parish, and iji the 
nielropolls the same electors who A'oU' for common eouiieilmeii, 
or for vestrymen, under the ]Metro]u)li,s [Management Aet, IM.m. 

The school fund consi.sts of the fees from sc.liolars, any iuoiU'y.s 
be,stowed by I’arlianu'ut, and moneys to lie lui.sed from the nite- 
poyi rs. 

Jhe jiowers of the Poard for ]iii)viding deficiencies eiinblo 
them to ]iurcliase sites, to build schools, or to .accept the transfer 
"1 existing schools, and to reipiire to be levied, or lhemselve.s to 
h'Vy, the necessary funds for such ]inr]»o.ses on the rntejiayers. 

In any school provideil by the board—“Ko religious e.ato- 
ebism or religions formulary wbieh is di.stiiict,ive of any ]«irti- 
eiilar denomination shall be* taught in the school.’’ 

The children attending such scliool are to pay .sucli fee.s as 


may he jirescribed by tbe board ; but the board may from time 
li* time, for a renewable period not exceeding six moiitli.s, remit 
the whoh* or any jnirt of .such fee in the ca.si' id’ any chihl when 
thi' 3 ' are of o]>inion that tbe parent of sueb child is nnahh* from 
poverty to pay Hie .'^aine, but such renns.^ion is not to be deemed 
to be ]iarociiiid relief given tn such jiarent. 

The. hoard, upon satisfying the Education Department that it 
is e.xpedieiit, may establi.sli a .‘school entirely five. 

To all this Is added a power whieh lias oceasioned no little 
controversy and ojijiosition, and that on the ground that it 
involves the jiayinent nf school tecs rai.sed from tin* general 
hody of ratepayers for 1 lit; leaching of denominational .schools, 
and conseipieiillv' of jieculiiir rcligituis dogiua.s and tenets. The 
.section is the 2r>lli, and i.s in these worils, vi/.. :—‘‘d'ht* school 
lioard may, it tliey think lit, from iinu; to time for a renewable 
jicriod not exceeding six months, p.-iy tbe whole or any part of 
the school fees payable at any public elementary .school by an> 
child resilient in their district whose parent is, in ilieir opinion, 
iinahle from i>overty to pay the same, lad no such ])a\ uii'iit shall 
be made or refinsed on eonilition of the child attending any 
public elenie.ntarv school other than sneh as may be selected by 
the j)arenl,aud such jiaymeiit shall not be deemed to be parocbial 
relief given to .siieh ]iarenl.‘' 

The. school board, in order to .secure the object for wliicli it 
exists in tlie. district, may make byelaws :—(l) I{e(|uiring the 
parents of chihiivn ot sucii age, not less tbau live year.s nor more 
than thirteen year.s, to cause siieli children (unless Jbr reirsonable 
excuse) to alti'iid school; (2) determining tlu' hours of al- 
tcndaiic.e ; ^5) proviiling for tlic remission or '|)ii\mcnl of fees; 
(•1) imjiosiiig ])cn.‘dtie.s for the brcac.li of budaws. 

'Pile following arc deemed to be reasoiialde cxciim s I'l.r non- 
attendance (I) 'Plait the child is under ellicicnt iiislrucliou 
in aoiiK* Ollier inauncr ; (2) lliat llu* child has been iircvciitod 
from attending .school by .sickiu'.-s or any unavoidable e.m.se ; 
(o) that Iheri' is no ]mb]ic elemeiit.ua .stlioo] open wliicli the 
chilli can attend within siieli ilislanee not i'm ceding three 
miles, measured according to the neaii''t road from tlie resi¬ 
dence of siich child. 

Alter :u.st Mureli, 1S71, no parliami'iilary graiil is to be mtub' 
to any eleim'iilary scliool which is imt a jmblie elementary 
.school within ihe Act. 'Phi* coudilious of such grant arc to 
he those ]»re'>cribe«l from lime to time by the Edneation 
Dejiarlmeiit, eonqivi.'.ing these >-(l) that such grant shall not 
be iiiadi* in respect of any iiislrueliou in religious sidijeets ; 

(2) that such grant shall not for any year e.xceiMl the income 
of the s *,liool for that wliicli was derived from voluntary 
contributions, and from schoid fees, and from any .•'ources utln r 
than a ]>arliann‘ntnrv grant. 

'J'he Act has iiei'ii amended in slight parlieiilars b\’ tin* .‘5.‘» 

:J(; \'ict. c. 27. 

In l(S7l, in Mngland and While-, the* cliildren in day .‘'cliools 
were and in evening schools si;,27!>. 

A similar Act for the lmpro\'enieiil of elemenlarv 
education in Scotland was iias.'ed in 1 lS 72 bv the ItC \ i(-i. 

I c. (12. 

Smuhiji If ml l,'uifii,il SrlniiiLi are exempted from jioor and other 
rates by tin* .42 iK: lid \'icl. i*. Jtt 

Jinliislriid (SV/e/o/.s. 'Pin* general .Act foj- tin* csl.iblishiin-nt 
and regulation of iinlnslrial sclmols in (beat iJril.ain i.-, tin* 2!> iV. 

I .40 Viet. c. lbs, ]»a.>.sed in IMIO. 

I The.se .sebooL for the lodgment, clotiiing, feciling, and iiidii.s- 
, trial training of jioor jieglei4ed ehildicn who are. (*id(*ring upon 
I criminal coniw.s,arc jihn ed iindfi tln* iiisjpei lion of (Jovernniciit, 

' must be ccrliliecl ninler aiitlnuity of tbe. Home Secretary, and 
' ma,v be, assisted with contributions by any pri.soii autborilie.s 
I Avlio have obtained the .sanction of a Secretary of State*. 

1 Any two Justices or a magistrate, if they or he think it exjie- 
' dieiit, may send to an industrial school any child - 

(1) Eoiind hegging or receiving alms (whether actually or 
under ]M-(!text of .selling or olfering foi* sale anything), or being 
in any .street or public jduee. for the purpose of begging or receiv¬ 
ing ainia; 

(2) Found Avandering, and not having any home or si'ttleil 
place of abode, or pro])er gnaidian.''liij) or visible means of sub- 
aistence : 

(3) Found destituti?, either heing an orphan, or having a sur¬ 
viving parent Avho is undergoing jienal sei’A itude or imprison¬ 
ment ; 

(4) That I'refiuonts the company of reputed tliievi's ; 

(r>) Heing appanuitly under tAvelve years of age, and charged 
with an offence punishahle with impiisonmeiit or any less pun- 
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luit tli.it lias not been ronvictc'd ol' I'eloiiy m Eiij^liunl, 
or of thiil't in Scotland : 

(ti) lJi'iii {4 under roiirtcnn yeaiH of and is (‘onijduiiied of 
bcfoiv two j'nsliccs or a iiia|^istratc by the itamit or {guardian aa 
uncoiilrollabh* ; 

(7) I’ein^f under fourteen yi'.ars, and in a workhouse, &c., and 
re])]eHented to two justices or u ina| 4 istrate, as refrachuy, or as 
beiiiff the e.liild of ])areiils either (d'whom is underi'oinj; jieiial 
servitude, or iiii|iri.soninent. 

Rcf^ard is to be laid by the maj^isLates to the religious juirsua- 
sion to which the cdiihl Ixdon^s in .scleetiiig the school to whiidi 
they semi him. 

The fund for the siipjiort of such se.ho(ds is derivable from 
imilianientarv votes, and eonlribiitioiis from ]»rison authorities, 
poor-law anlhorilies, and, under ordm- of a iiiaoislrate, from the 
parent of any child detained in such .s( hoid. 

A similar Act av.is (‘\tended to Ireland ly tin' :J1 tV: ‘.i‘2 Viet, 
e. 'Jo. 

/.V/ie •intiltinf Sclinn/K. These schools are regulated by 2!) it :{(> 
A’ict. c. 117, calh'd d'ln* llelbrnialory Schools Act, J.sl:(;. They 
are inteiiiled for the recejilion, training, instruction, ami refor- 
inatiiiii of youthful olfeiiders, under the agt'of sixteen years, who 
are coiivicied ol'an olfeiiee ])unishable with pi'iial servitude or 
im]<risonni(‘nt, and are senlenced tn be imjirisoiu'd at least for a 
terjuof ten day.s; such per,-on may be sent to a reforjuatory Bcliool 
to be tliere detained for a period of not less than two years and 
not more tliiui live year.s. An olfeiider under tlieage of ten years 
may not he .sent to .sueli a school nnh'S.s In; lias heen ])reviously 
eliai'ged with Boiue crime m- olfene-e ])niiishahle rvitli jieiial servi¬ 
tude or imjirisonment, or si'iiti'iieeil in Ihiglaiid by a. jud.ve of 
as,-i/e or eiuirt of general or (imirter .se-'^siim-', or in S<-ollaiid by a 
einuit court of justiciary or sherilf. 

The .schools tJiem.selvi'S must be eertilieated by a Secretary <»f 
Si de, and coiidiieted under the iiis|M*cli<m of (loveiiimeiil. 
Ilegard iiin.st be bad in the .selection ol any sclnad for an 
olfeiider to the religions ]iersuasion to which he belongs. 

iNiwer isgiveii to the manager of Ihe sehool at any time after 
the e\i»iralion of eighteen months ol the ])eriod of detention 
allottiil to a yonlhfnl olfeiider to license him to live with any 
linslwmiliv and res]>ectabl(‘pevsmi willing to receive and lake 
eliarge of him. They are also eiiijsavereil to bimi an olfemler 
appreiilic.e to any trade, eidling, or .serviee, iiotwilli.staiiding bis 
peiiod of detention lins not exjiiivd. 

d’he fund lo meel (be oNjieiise of .sticli .seboofs is derivable 
from ]iarliiniieii1ary x'oles, from eoiilribiitioiis )»y pri.son antlio- 
rilie.s and, under order of the court, by (be ]»ai<‘iil or oilier 
person legally liable to maintain (lie olfender. 'riie evjieiise of 
conveying the olfeiider to Ibe S(‘!iO(d, and of jiroper i-lolliiiig for 
bim nwniisih'Ibr bis admission to llie selnxd, is to be delraxed 
as a eurri'iil I'Xpeme b\ the pri'on aniliority within wlm.se 
district be was last imprisoned, 

N'millil'nl olfeiiders scnleiici'd to Iraiispoitatioli, licnal .servi¬ 
tude, or im]»risoniiienl, who have been p.irdoiied on eondilioii 
of their consenting to go into a charilable iiislitnlion for the 
reception and icformalioii of youthful olfeiiders, may be sent to 
reformatory .sclmoks. 

'('lie hi \ \'ict. e. h!) extends tin* belielit of sindi scliools to 
Ti’chind. 

SdlKNCI'b ASS\’IIL\N'. Science in llabylonia and As-yria 
as.siinied ivgiilar forms and wa.s cidtivaled in several brain lies. 
'Ihe ]n'inci]ial of these were Astronomy (Assiui.xn Astkoi.oo'i , 
Vj. (’. S. e.ol. I7:i|, Alatlnmiaties [i\lATiii-;,M.\Ti(‘.s, Assmiian, 
E. (\S. c(d. l.-iiH), Nainral History, geography, ami ('oii.-trae- 
tion as applied to tlieir jniblie works. 

Tiu' natural liistory of tlie.-^e peojiles consisted of lists of 
animals, ]dant.s, slmies, Sir., and descriptions id' some, with llieir 
ii.se.s. Animals were arranged in classes and named according 
to eeiiain typical form.s ; tlius the ass naa taken as the type of 
bea.sts of bnrdi'ii ; the horse was called the “ eastern a.-.s," and 
the c.annd the ‘‘ jiowei’fnl a.s.s.” The dog was taken us the typo of 
tle.sh-eating aniinal.s, and the lion was callei! the ‘‘great dog.” 
Long lisl.sof iiuadrn])eds, birds, inseel-, iS:c,, ;ire given iu this 
si vie, with ex])laiialions ; hut the majority cannot iie ideiililit'd ; 
llie lists of trei'sand slniie.s, are uiifoitunately in Hie same stati' 
at ]>resent. 

'Pile geogMUpbii-al li.sLs made in A.s.syriii and Rabylunia .show 
that their knowledge of th(‘ surface of the earth xv.is very 
limiled ; it only extended to Persia, on the east, Asia Miner and 
Cyprus on the west, Ethiopia and Amhia on tlm south, and 
Armenia on the norlli. The imblic works coii.strueUd in tin- 
valle)' ol llie Eupliriitew form uvou now romai’kable monuments, 


and show great .skill, on the part of the builders. Some of the 
mo.st valuable in ancient times were tlm canals ami embank¬ 
ments ; the fertility of the soil in many ]daces dejiended upon 
the canals, and W’ith the neglect of the.se, tlio country declined. 
In the region of the cajiital of Assyria the level of the water was 
raised by a dam eonstructi'-d aciuss the river Tigri.s wdiich exists 
lo this ilay. The bricks used in the buildiiig.s xvere of various 
si/«*.s, the mo.st (■.ommoii .size, bm’ng about JA iiieliea in length and 
hreutli, ami between d and 4 indies thick. The jiriiicipiil build¬ 
ings ill Assyria were the ])ahices of the kings, but in Ilabylonia 
the temples of the various deities, Attac.hed to the ])rincip,Tl 
j tein]iles were lower.s called r.ilii.nnif, sidid stinetunjs of brick, 
built in stiige.s like .sonn; of Ihi' Kgyjitian pyraniid.s. 

! .SdINT]LLAT10.N [Tw^nkunu oi*’ STAim, E. C. vol. viii. 
j col. 408 ; CHiio.MAT<).s<'oi’K, .E. (’. S. col. ,04:i |, 

I St.MOORAl'il, in ardatecturc, u vertical .section of a biiild- 
I ing, showing the ]>roj)ortioiis and arrangement of the interior, 
j the. thickne.ss of Hie walls. Sir. 'I'lu! ti'iiu is inapjiropriatt', and 
! liu])]»ily nearly ob.solete. 

.SVISSOR MAKlNtJ [(Mjti.kuv, E. (!. vol. iii, col, 3(54]. 
SCOllJR'TUS, the scurvy, a term le.ss stiictly apjilied to the 
wi'll known disease of sailors, ami ill-fed lamlsiiieii, than Hk' 
mere se.ieiililic term iiurinirii. jSci'iiVY, E. t). vcd. vii. col. doj.] 
SCC)T(.M1 ItO'XE.S constitute a ])eciiliar kind of delii-ate wood 
work, j>roduced chietly at ('iimnock, Maudiline, and Lawrenee- 
] kirk. The box and cover arc* eadi cut in one ])iece ol' wood, 
u.sually syciiniore or iibme-trei'. 'Plii! cavity of the box is niaih- 
))y drilling nuiiicruii.s lioles, )'(dlow('d by culling witli gauges 
and ehisel.s. Tlie hinge is not a se|»arate ]»iece ; it cuii.sists of 
projecting portions of the lid iuterloidving Avith similar portions 
of the box, tin' fitting being exci'cdiiigly neat and duse. d'lie 
exterior is ornnnieiited, u.sually with larlan jialterin, in four 
ililfereiit Avays: (I) by diawing lines with a ruling nan'hiiie on 
Hie ]>ainle<l .surface of the box ; (-) by drawing tlie lines on 
coloured ]»aper, and ]ia.sting the ]»uper on the bo.\ ; (:i) by band 
jiaiutiiig a device on the .surfai’e ; (4j b\ covering Hk! bo.x willi 
tinfoil, naiiiliiig it iu any desired colour, cutting a fancifid 
device tiirongli tin* paint b> im’ans of a gra\(‘r, ami exposing 
the bright tinfoil at the incised lines. 

S('(HIR IN( J, as a[>]died in large textile. Ojieralinn.s, i.s illii.-- 
Ir.ited under Wooi.i.KN am> WoustkI) M amikacti'Iiks, vol. viii. 
eid. IIKUi. On a small iwali', it i» one of tin* jiincessis fur 
removing grease, stains, iS:c., I'rom garments, curtains, and other 
wo\en I'alirics. Woollen apjiarel is briiRlied with strong cold 
.''oa|i liipio]', Ha* grease spots niori- jih'iilifnlly Ilian the Vest; it 
ii Him .steeped ill Weaker .soap liiiiior, and washed in Avai'iii 
wati'i'; aflei* being frealed witli aiiinioni.i, a .solution ol eomnion 
sail, or some kiml of dilnti' acid (according (o Hii' colour and 
fuienessl, it is drained, biali'U out Avhen d/.ed, ])ressed, and 
diied. Shawls, and ladies’ wooHrii drcfse.s, ave treated sonic 
Avliat in the. .same Avay, but with weaki'r liipiids; and aie 
liiiislicd by ironing oi' eulenderiiig. Silk dres.ses arc; taken tu 
|»ieces, and subjected lo many re])etilion.s of sleeping, Ava.sbing, 
and rulibiiig iu various litjuids, folloAAa'd by Avringing, folding, 
drying, pressing, slill'cniiig, and glazing. Window and bed 
curtains ve<|iiire nincii lieating as Avell as .steeping to scour tlieni, 
more so if ininh* of AVoolli'ii than of cotton. Carpets an* sconreil 
by beating them, laying them down on a large floor, briisliing, 
them Avilh strong cold soa]i liipiur, brushing and rinsing again 
and again (once Avitli water coutainiiig a little sulphuric ;uid). 
draining, and ilrying; a soajt made, from oil instead of tallow i.- 
I'lMind be.st for scouring them. Small delicate articles are scouivl 
liy Hie Ere.ncli with cam]ihine in.sU'ail of .soapy Avater. 

StMiAP !METAL, consisting of trimniing.s, scrajiing.s, cliji- 
jiiiigs, and AA’aste fragments of iron, e(ij)]>ei-, bra.ss, tin, &.c„, is nut 
only useful to mix Avilh iicw' metal, but is found sjieciallx 
valuable for some ]>ui'po.ses, on account (.so far as coiicern.s iron) of 
the welding or aggloiuoraling projM'rty being increa.sed by ]>ii.‘‘l 
proce.s.'-'es. 

SCRATCH nunsil, a.s used by jewellers, goldsniitlis, ami 
sih‘ersniith.s, is a tigbtly-bouml cluster of fine stei'l or brass 
wire.s, mostly striiiglit lik(' a iieneil or bru.sh, but sometimes 
circular like a Avliecl. It is used, among other jiurpo.se.s, for 
])re]uiiiiig the surfaces of iiiferiui- metals to receive u coating ol 
gold or silver, by scratching them clean. 

SCREW riliES [Eo CM) AT IONS, E. C. S. col. 10(50]. 

SCREW ?K(.)1*EJjLER [Pjioi'ki.i.kk, E. (’. vol. vi. col. 70oJ. 
'rill* iiiaiii priiicijile of the scroAV propeller—AAdiich has Aery 
largely .suiAeraedcd the ])addle-Avheel in merchant stcamei's, and 
almost entirely so in .shijis of AA’ur—renmiiis unaltered, althoii.gh 
improvemeut.'i in detail are frequent, Air. Calloway’s propidler 
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has the hhaft and the huss tliiiiiier than usual, and the hlade 
dili’i'i'cntly j>i'(»]){iiti()ncd t(t tin* hos^i. AViiuhiiivt s lohliiii^: ]»n)- 
jicRcr can Iju lifted u]», hy a hin;.M' un the shaft, so as to lu- 
.|\dte ont of the wal('v, and yet cdoso ia a recess under the shij*, 
Avhen t.h(! shij) is under sail oidy. Admiral Kin^' Hall's lifting 
]H'oi)ellei‘ is a con(riva,iice Tor liflinu' all screws out of the water, 
wlndher or not the ship has auxiliary sails, in onler to meet 
(‘xiitencies i)i actual ti^ht, when the ])rc])i‘ller may he in danger. 
Ijeach’s ]U’opeller, introduced in 18(iS, i^ives to sailing-vessels a 
power of steainin^^ live, or six hunts an hour durin;' a calm, or of 
uiakin!.f headway apainst a current at tinie.^ when the sails are 
powerless ; the screw, easily litteil to a. sailing vessel at small 
expense, can hi* hauled U]> on deck Avhen not wanted for usi*, 
while the sliid't can he run hack into the hody fd' the sln[>. 
Twin screws are now uscsl in some sU'amers, hoth ships of nar 
ami niercliant shi])s ; they offer facilities for turning'; and if 
either one is shot away or injured, the other will snUiei* to 
pro])el the vessel to a repairin;^ dock. 

SOIUI’TORIUM I Rook, K. S. eol. 

S(MIOBK !ULUS ('Oh'DlS (from a depn-ssioit), flu* ]tit 

of the stomach, or slight hollow seen helow tin- ensiform car- 
tilage. 

St!ROLL, ill Architecture, any oniauieut, like a hand, ar¬ 
ranged in a curved, llowing, undulating, spiral or eonA'oluteil 
line, 'i'he scroll xvas miuh used in chwsic huildings of the 
Ionic and t.!orinthiau orders; is of fretpieid oeeiirrence in tin* 

,-several iiiediicval styles, and A\as made ahundant u.'C of hy 
IJenaissance architects. In Heraldry the scroll is the undu¬ 
lating rihhon on which the motto placed hemaith shields of 
.inns is inscrih(.‘d ; whence it is .sometimes termed the iimflti- 
■‘>rri)/t. 'I’lie nmlto-seroll is usually made to serve as a .'-tanding- 
place. for the 

SCULPTHKi; Plltm.)-, invenl('d hy 1\I. Willeme, is an ap- 
lilicalion of ]ihologra]ihy to expedite the work of the sculptor. 
Say that the portrait bust of a living jiersmi is to he modi lled. 
lie. is ulaced in the ce)itre of a Avell-liglited eiirul.ir a^taitim n1, ' 
arouml which are twenty-four pholograjthic cameras, e<|uidistant 
apart, and at a uniform height from the gronml, lev.-l with the 
hiisti. Twejit 3 ’--four ])hotographs are. taken simultan<-oii.'>ly, each 
from adill'erent imint of view'. TIu' scul]dor, with Ids jnodelling 
(lay hefoi'e him, models the nirllinr. only, as .sliown hy one pho¬ 
tograph, negh'eting the inm r details ; he turns it round .,’,lli <'f 
a eirde, and re]tro»luces the outline invsented hy the ]»hotogra]>h 
next in Older; anotlier similar niovenimit eiiahh's him to give 
an outline from another point of view'; and so on for twent s-four 
,sne<'essi\e moA’cments. All tlie ]>rineipal nndniations of th(! 
hiist or model, the convex and concavi* .surfaces, are thus re]>ro- 
dueeil, leaving him to develojie the more delicate details hy his 
artistic, resources. Acconling to the inventor, the method 
ensures great aeeuvaey of ]»roia>rtions ; and he claims lor the 
process the further advantages of a liun’latiou !(► one juadi- 
minary sitting of the. ]»(‘1'soji whose ligui’e, or hust is to he l.akeii ; 
greater exiK'dilion in the rough modelling; and a lowering of 
the cost of portrait sculjitures geiie.rally, in coiiseijueiiee of this 
eeommiy of lime, ity this means autiipie sculjitures might he 
readily reprodiuaal ; and the ]uocess aH'orils great facility for 
eojtying liA'ing animals in .se.idpture. 

)^('VI>A1jA, the term applied to llie discharges from the 
howels when tliey ns.sume the form of small hard, roiind'*d mas.s(‘s, 

SMA I E. (A Yol. vii. eol.-JO?!. (leology is to a large extent tin* 
study (»f old sea-hottoms. In most in.-tane.es the presi-uce of 
lossils belonging to groups and genera of animals and ]daut.s 
which now exist only in tin- sea, indicates that the. sea ota-upied 
the area when' such marine fossil-heaiiug strata occur ; xvliile 
the flistrihutioii of such fo.ssils in time a,ml sjiace alfonls evi¬ 
dence of the eoiiditions, eoimeetions, and nuMlilications which 
ocean.s have imdergoue. in past ages. It is dillicnlt to read such 
evidemai ariglit, hecause our kuowleilgt* of (h*eji seas is v»*rv 
limited, whereas many grou]»s (»f strata, :ire de,e])-.sea deptisils, 
and becausi'. laud is only one, of several kinds of harriers whicli 
limit the distrihutiun oi’marine .spi-ciesor faunas 'Die condition | 
ot strata also all'oj'ds oi;ean data ; thus coiigloinerali's mark (gfiie- 
rally) sea-heacli lines ; eoar.se deposits, shallow water ; line de¬ 
posits, ])laces where tliere were no .strong currents, which j»hices 
may have been either deeji scaur oceanic liasins eiiclo.sed hy land 
or shallows. Rijiide marks indicate Avaves or curreiits ; cro.s.s- 
hedding marks variulilc currents, and is generally formed in 
shallow Avater. The collecting and co-ordinating the facts hear¬ 
ing upon old oceans is, as may he coujecluivd, a task of no or¬ 
dinary hibouriiiid dilliculty. The study of old seas is intimately 
connected with that of old laiuls, upon Avliicli a few reimuks 


are made under L.anu, E. (’. S. col, 1437. In that article refe¬ 
rence Ava.s made to the infereiici's to h(' drawn from stratigraphi- 
cal breaks, Avliich breaks, Avhen accom]»anied hy <hmiulation, 
nnuk the jio.sitimi of si-as nuvepre.senled hy strata, 'riier is 
another kind of break Avhich is eipndly important ais indicating 
the existence and ]iroh;d'le jio.-ilidii of uiiK'nown oceans ; hiit. 
Avhich ha.s as yet received very little attenliim. AVe allude to 
the gaps ill llie ili.strihulion ofgiMieia and other groups in sjiace. 
For iII^tuMce, to take a c;ise, at random, the genus Isistnea i.s 
. I'epiAscuted ill the loAVer caihonifcroiis rol•K^. of the Ihinjaiih, 
hut iiolhiiig more is kui»wu of it until the mit.-chelkalk ]ieriod, 
Avheii it occur.-; in Eiiiupe. Wlieri', llieii, were the si'as in 
Avhich it floiiridied during the upper carbonifelons, the ])ennian, 
and the loAA'er ti-iassic ])eriod.; ^ I’rohahly tlu\A otu'.npied the 
area hetAA'eeii Europe and India. Again, Isaslra'a ha.s not been 
found ill iqijier tri!i.s.<ic lieds, hut it is again met Avilh in the 
lower lias in England, in the ujijier oolite in England and 
France, and in the mioceiie of Italy ; and the prol-ahllity is not 
only that a sea Avith Isastnea existed contiinuuisly fiom the 
loAA'er lias to the mioceiii' ]ieriod near or on We.'^ti-rn Eui'ojte, 
hut also that hy a elose .study of the condition under A\hich the 
geiiu.s lived, and of the forms Avith w hich it was usually asso- 
l iated, a fair guess might he made of the position of thosi' aiA-as, 
I'Veii if uurepre.sented hy .strata. 

Rut we must pa>s from tlie seas of ]>ast to those ol‘ the pi'e.seii* 
]teriod. J>r. Wallich's I'uuclusioii that animal life may occur at. 
great (h'ptlis h.is been i slaldi.'-'lied hy the juoi'e recent, re.^earches 
of Me.s.-us. t'arjieiiter, W’yville 'J'hom.soii, (.Jw'\n .lell’reys, and 
' other.s. 'I'liere is no hatliA metric, limit of iifi'^(»r if there he one, 
it i.s hflow the 30(»(i-fathom line. At the depths of InODand iJtiOii 
fathoms all the classes <if marine invi'vtehiates are rcpresi iited, 
and in .some areas tin* indiA'idinds are in e.Miherant ahnndance. 
and the A'ariety of forms very great. Many iij' the groiijis, geiieia, 
and species are elosely identical with, or have their uearet4, 
allie.s III, the older telliary and the .secondary rock.s, ,so that in all 
]iroha.l*ility the deeper ]tail.s of the Atlanii.', iin<l |)o,ssihly of 
otlii'i' .se.as, hav<' been oceans ever .^ince the liassic or oolitic 
periods. At ]ire>eiit only a very .small iioitio. eseii of the Atlan¬ 
tic, has been exphu-cd liy uieaiiN of llie dredge and tangh s, and 
alre.ady hiimlreds o| new' sjiecies ha\'e been (li.scovered. Indeed, 
such is the Avealth of lorms in the deep sea, that it will ]ir;ihalily 
he found that tin- h]iecies hidow ,300 fatiioiiis oiitnnmher those, 
existing ahovi' that, line, Avhicli was at om* tiim* considered hy 
many /.iMtlogists to he the limit of llie dee]i a/oic sea. Niinie- 
roii.'- biological ]iheininiena and prohlem.s pres.s niton oiirattention. 
A\'eiiia_\, IntweAer, jii.-t remark llial, the deep-sea holloins sup- 
]torl no Aegetahle life, and are inaccessihle to the solar rays ; yet 
many ttf the animals are well proxided Avith sight, altlioiigh 
some specie,< i\v»‘ not only blind, hut. have no trace, whatever of 
eyes, a.s in the case of the decaitod cnl.^lilcean, Pi iilnnii't hjifo - 
( hiHjilii . What, then, can he the u.se of well-develo]ted eyes in 
tln'.s«‘ regions i 'Die I'Xphniatiuu possibly is that the huUom 
of these dee] • .seas is illumin.iled hy ]iho,sphore.scen(a‘, formally 
species giA'e out .so brilliant a phosplntrescent light that a wa,lcli 
' may he distinctly read hy it. 'Die jtiedomiiiaiice, of iioii-caiiii- 
vorolis animals .suggests that life is sustained hy the alisoi'jition 
(tf the organic, matter which is difhi.sed I'verywhere in the sea. 

The .Mhintic and the other seas, so tar a.s examined, Acry 
rarely exceed 3000 fathoms in depth. 'Die North .Mlaiilii; con¬ 
sist,s, broadly sjieaking, oj‘ two A'alleys oxer :i(Ki(l fathoms dee]), 
separated hy a shalloxviT ]iinl,ion, coiilinental in area, which 
stretches from Iceland on the north, jia.st the Azores, in Avhi< h 
it ciilniinate.s, and at least a^ far soulli as Ig N. Fnlil recently 
it w'as a prevah-u1 notion that sea-water aciiiiived its greatest 
ihii.sity at 4'3' 0. F.j, and that heloxv a certain depth 

the ileep-sea. xvater xxas uniformly of this tem])cratuie. The 
notion xvas ijuite erroneous. As long ago as I.sis Sir John l{o<s 
.showed that in Davis hStrait the teiuju'rature at the liottom in 
fiSO fathoms AA'as :{•,■)’ (A (2.~»'7o' F.), xvhicli is the Io\\e,-t ivliahle. 
temiieralure Axhich has yt:t been oh,-er\'ed. 1 h.sjtrel/ demoii- 
s1 rail'd that salt xiater <-outiuuetl to eojdraci down to the fri'cz- 
iiig ]ioinl, xvhicli varies from itoo to i-'S-o', according a.s tlio 
AA'ater is still or agitated. Recent le.seaivlie.s slioxv that in tlie, 
deejiest seas the lemiierallire i-, a little above or heloAvO'U. 

JA). In slialloxver .seas the huttoiu teiiqnlatuie, dejtelulH 
upon Avliether the geueial nui'-.s of xvater hclongs to a xvuriu or ii 
cold current, or indnuight, and the ]»reseiice, of Ihe.se, indraughtu 
coiiiplicates the jihemnnena, .-o that the late of decrea.se varies 
according to civcumslaiices. Moreover, the .siilijiH'.t has heeii 
rendered .somewhat dillicnlt to iiive.stigate, in consequence of the 
variable errois of thermometers due to the pressure in deep 
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water on tlio Lu])>, whicli ciTor.s amotiiit to as jmu-li 
tiH or 10" F. Jii Sir .1. Hush’s observations, theniioinok*r.s of 
s])i'cial const I lift ion were oniploycfl similar in }>rinciplc to tlio 
j\IiIler-('ii.a;lla tlu rnioinclor used in all the laoru recent inve.sti- 
^alions. In lliesc llieriuomelers the error from jirus^urc Ih verv 
r.lij,dit. 'I’lie. one.stion of ocean ti‘m]teiatures is so intimately eon- 
n<-cted M'ith tliat of otiean currents that the two cannot lie ade¬ 
quately eonsidereil a|)art, and at the ]»resent lime the evidence 
is so inc,om]»lel(‘ and authorities ditfer soAvidely that it is imjios- 
p'.ilde to iliscuss or state the ])resent slate of informaiitm in a 
hh(»rt fl]tace. As re^'ards temperature, there is a layi-r at the 
surface which receives its temiteralure direct from the sun, and 
from the surface tliej-e is a rajiid <h‘('rease of heat. Jadow this 
layer, which may be lidd or dOd fathoms thick, the rate of de- 
crea'-e lluctuales, slowly in some areas and rapidly in others, at 
»‘orres]»ondino de])ths. Where, the ilecre.ase is slow, then- is 
reason to belicvi; the ri'tardalion is due to the accC'-.-ioii of warmth 
in the form cither of a warm current or intlrau;j:ht. Where the 
rate is accelerated therii is a coolino intlm nce ]tro]iably a current 
or indraught Jioni cooler rej^ions. 'J'Jie .surface »-urn;nts are in 
most instam i s mainly due to tin* action of winds, aided by varia¬ 
tions in barometric ]nc.sKure, temperature, a,nd otln*!* causes ; but 
the. niidl'i'ciirrclits, wbicli aie p iierally slower and nmcli loni,'er 
ill A <duiiie, are piobably att i ilnitalile to the predominance of 
beat between tin* tropics. It. is these nnderc.nrrents, aboutwliicli 
tin* least is known, wbi< li have tlie mo.st inqiorlant I'eariii” on 
till’ tlieoiy of a o(.m ral oceanic, circulation. It is bard to con- 
cei\e lait that e.verv iiortion of the oc.ean is more or h*ss in 
motion, although in ]daces tliis motion is too .slij^ht to remove 
the liiiest. seilinient or to all'ect. the vi*rticality of the soinidin;^'- 
liiie. Moreover, if tin* watei* of mid oc.(*an in low latitudes had 
no horizontal movement, it would atta.iii tin* mean t(*mperalure 
of tin* locality, as i.-s the case with the iMedit<*rram*an, wlien*. tin* 
Avater below jdd fatlioni.s is at or about. ]:i (’. F.), wln*reas 

in the ile(*p Atlantic, in tin* .same latitudes, the. teiiqierature de- 
creasi*s to tin* bottom. Tin* general j'«*sult is that tin* j^reat mass 
of water is below the mean 1ein)»erature of the air, indicating' 
tliat there is a Joss of heat indejiendenl of that wliieh occurs at 
tin* surface, hi all iirobubility this is ellccted by the ^lassai^e 
of warm currents towards tin* poles and of cold currents towanls 
1 Ini (*(|nalor. 

'I'lni f'oll(iwin |4 si-riuJ .''Oimdiii^s will -.jive some idea of Ibe dis- 
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^J’lie. last .station is in tin* (lianinl betw'eeii the Faroe, and 
Shetland Islands, ami is in a depm.ssed area 'which a]>]»eurs to be 
tilled with w’ater from the Art tic M*as. 'I'lie temjierature. lure 
i.s in marked coiitra.st to the region to the south-west, Avhich is 
ticcupied by Avariner and deeper water. I’lofessor Wyville 
'riiomson believes the cold Avatev is banked u]>; Imt it is more 
lirobable that if the cold water does not make its Avay south in a 
iiui'is, that it diOiise.s itself through the Avarm Avater, and thu.s 
cools it. A portion .s(*eiiis to liiid a Avay near the Ave.*.t coa.st of 
Scotland. The IblloAving list of bottom temjieruturcs arranged 
from S. 1o N. slioAV's that a cold current exerts its influence far 
to the south of OF' N. In order to render the comparison easier, 


AA'c have .seleoled de[)th.s as near 5()() fathom.s a.'i po.s.sihle, and 
luiA'e indicate<l the amount of ilucrease of temperature ; — 
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The ahove, figures are based upon tiibl**s given in I’rolc.-sm 
Wyville.'riiomson’s ‘ The Dcpllis of the Sea,’in Asbicli woik n 
full aceount is giA on of tin* recent di*ei) .sea. (*,\')>1 oral ions. 

SEALS, ENGLISH. 'I’lie history of Eiiglisli seal art, for all 
tliat fiA'c centuries Lave pa.ssed since the engraving and design 
ing <)f 1he.se objects Avas at its best, yet renuiins to 1»e w ritten 
It is tnu* that a very large fpiantily of ermb' and di.sconn(*cleiI 
mailer exists in a convenient form, only iiAvaitiiig the time ami 
perseA'erance of him Avho shall cast it into m*Av and titling shape. 
The ]>riiicipul sources an* jmblished among tin* traimaciimis ami 
journals of A’arious seienlilie and arcliieolog'i(*al soci(*ties, sealirred 
up and doAvn among tin* ]tagi*s of county Jiistori(*s, family geima 
logics, and the misci*llani*mi,s host of books treating of beial(lr\, 
nnmismatics, lnogra]»by, and ancient art. Ihit it is m*vi*)’tlieb*,*' 
to )»e regretlod that no one. lias as yi*t A'cntured t.o devote .'Ulli 
ci<*nt lainmr and time to the ](roduetion cA'i'ii of a iiiaimal, imieli 
le.ss an exhaustive. Ircatisi* iqion the seal art Avhieli (*.\erci*;e(l ,*i) 
jiOAA'erful a part iti the inediawal cullun* of England. E\eii tin 
principal repositories of si*als, the Aarimis jmlilie ami ]ui\'ati 
ii)>raries, and many iiiisc(*llam*ous collections ol' iiiamiscripl 
ha\e as yet failetl to acquire a printed catalogue or aii imli x 
of seals. In this re.spect we are beliiudhand Avilh our neiglihoiir.-', 
the l''rem*h, Avhose eatalogui; of .seals in the. Jlildiolheipie Na- 
tioiiah*, commenc<*d umh*r the ausjiiees of the late Emperor, i.- 
an admirable production. 

The value «<f .seals is v(*r\ gtvat, Avh(*ther Ave (■on.*,id( r llm 
poAver they ])o.ssess of throwing an original light upon tin* ait.- 
and science,s, or the manners and customs, of the ages tlu*y re 
spe«-tiA'»*ly adoni ; a light whieli eaiiiiot lie acquired from aii,\ 
other source. As illustruLioiis of heraldry, as helps towanls tin 
unravelling of ob.scure points of genealogy and biograjihy, ami 
as dated specimeii.s ol'Saxon, Norman, GotJiic, tu* I’alladian 
architeelure they are espi-ciully useful ; Avhile tin* ])e(*uliar a.ssid 
anee they albml to tin* ])aIa!ographer, tin* antiquary, the hi* 
torian, ainl tlie medheval artist is by no iinans to be des]iised o; 
rejected. As a m(*aiis of giving a deliiiite dati* to many form 
«»f art, the heraldic, eipiestrian, ece.h'sia.'-tical, a.iid jierson-al seal- 
aie second to no antiquarian remains. From tin* docunn*iits t ' 
Avhieh they are re.spectiA’ely a.jqiended, the dati* mav either I"' 
accurately ]m*dicuted or caretiilly ami elo.^ely ealculated ; ami 
henc«* Ave are enabled to indicate at Avbat jieriods of our 111*^101,', 
in .some irasi'H at Avhat years, certain symbols, shaji(*s, devi'c.*-, 
and styles came into general adajilalion. ('onventioual wa\s ol 
repre.senlution AA’e.re common lien* as i*lsewbere, Imt from tin 
universality of the use of the .seal this conveuti(mali.''m wa- s" 
luodilicd that it amis not ol a nature .so prcqioinleratiiig a- to 
dimiiii.sli the belieiits of eum-ultiug such objects. 

It is not intended in the short sjiace lien* at command to vi n- 
ture to notice CA'cn all the most salient cliaracteiistics of seal.-. 
All that can be done is to endeavour to give the reader a Icav 
L rief g]impse.s into the subject, Avhich, to bo treated as it de-i'i-ve-, 
demands a «e]»urate volume. For the .same reason tlie ipiestion 
of the niiliqnity of .seal art in Engdand, and of its first iiilrn- 
duction iuuong ii.s, must be disinissid in general and briel 
terms. There is no doubt but that the nionarchs of tJie Angl*’- 
Saxon dynasty emidoyed the seal, as Ave have notices of l"e 
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remarkable and iimloubtcdly ^(enuine seala ujMjn cbartera of lliia 
period : the one of Offa, kiiif; of the Mercians, a.d. 790; the 
other of Eadgar, king of the Angles, a.d. 960, attached to docu- 
nionts preserved among the archives of tlie Abbey of St. Deni.s 
in France, and published by tlie late eminent palreographer, Sir 
Frederic Madden, in the ‘ Arclncologicul Journal.’ These two 
Reals arc probably from royal signet rings, and are busts, or con¬ 
temporary ]>ortrait8, of their owners, treated in a cl.tssical styhi 
closely resembling the (Jarlovingian seals of tlie contemporary 
French and German inoiiiirchs. But there is no evidence to 
prove that there was any common n.se of tin* seal in our island 
at the Saxon period ; and it is more reasenabh? to suppose that 
ill emulation of the French custom, or to substantiate a giunt to 
a French abbey, these English kings departed from the ordinary 
course of diplomacy so fur as to enijdoy, foi* this occasion only, 
a French method of attestation—that is, a seal. Nine seids, iii- 
c-luding wntn'cM, or moulds, discovered at various time.s, make up 
the whole number known or presumed to liave been extant at 
the time ])revioiis to Kilwanl the (Jonfessor, and the majority of 
these must, on critical examination, be either rejcM.’ted as .spurious 
or referred to a later jieriod. As might b(i naturally expected, 
the style of design and execution on llmse objects is voiy rude 
and ]»oor, but yet cbaracleristic, of the intlueuce. at the time exer¬ 
cised by Byzantine and eoiitineiital art. Many writers upon 
early English pahcograpliy have been misled by the terms suftio 
rracifi, sifjvnm- (ip 2 >osu}', n'\iris impressio)n\ and similar 

f ibrases so common in the concluding clauses of Saxon charte.rs 
C-UAUTEU, E. i \ S. col. 4!>(jJ, founding upon these a belief that 
Reals were in us(! in Etigl:ui<l jirevioiis to the. lime of Edward the 
(.’oufessor; whereas there is no doubt but that one and all of 
these terms refer to the small cross placed by tin; scribe, rarely 
or never by the wit ness him.self, before the name of each sub¬ 
scribing witness ; this cross was the siujuuM or d<jn, and the 
dijillifM or siijii, of this atlesLatioii. A very large, number of 
words, some iinjiorted direct from Greek words, may be gleaned 
from the documents of the Saxon diplomacy, and Kemble, in 
his ‘Codex Diplomnticus ..lEvI Saxunici’ (vol. i. introtf.), give.s 
an alphabetical list of them, all nndouldedly referring to the 
crosses or jnarks. The word which was almost nuiver.sally used 
in later times for a seal, suiilliiui, even if used at this period, 
which is doubtful, would either be the diminutive form of auj- 
ninn, or it must be Lranslat-'d in the not unusual middic-age 
signification it |»osses.se(l of a l<ili((riini, .a flower or a banner, 
•Some charters and documents, wdiich an; knou’ii to be spurious, 
have the word dijillvm in their text, in the N or man sense of 
seal, but it would )•(> going too far to.assert that the word itse.lf is 
siiJli(dent to invalidatt* a cliarter. It is perhaps possible that we 
shall bemifter have more ring-seals of Saxon monarchs to compare 
with those already know'u ; but even this would be far from 
l)roving the general use of the seal, which, from its very nature, 
tin* attestation of a legal document, most often in connection 
W’ith the traiisfeTcncc of owiii'Tshi]) over lauds, would be at that 
period eonfiiuid to a very limited cl.ass of individuals. 

Of all cl.as.s»is of the seals of England none is more important 
or more interesting than that compndiending tin* broad seals or 
great seals of sovereigns. I’liey throw a great light uj)on obscure 
and unsettled i)oiiits coimocted witli their i»ersonat as well as 
tlicir public life, and bring before us, as no other object of anti¬ 
quity does, the manner of their dross, the lineaments of their 
)orlrait and figure, the fashion of their armour, the correct 
leraldry and caparisons of their horses, the plain or elaborate 
architecture of tlnur thrones and the tabernacle work uiiihsl witli 
them, and a general view of the state of the glyptic arts in tlnir 
respective reigns. The iiuitrices, or moiiUls, varied in dimen8ioii.s 
from about three to about six inches in diameter, ami were in¬ 
variably flat and round on each face, or disc, f(jr there w'ere 
always two. The actual form of the handle and other part of 
the matrix is hardly known in all cases, but in all probability it 
resembled other seals, and W'us of a disc-like shape, with central 
rid^ju;, boss, or other simple means for holding. At^ a later 
Iteiiod the tw’o sides w’cre carefully held in ])roi)er position bv 
lour ears or eyes, pierced for us many stnds or arboura, wdiicn 
pjiRsed through and lield the; ob^’el^se and reverec at a suflicient 
distance—about one-third of an inch—to allow for the thickness 
of the wax impres-sioii. The metals employed in the construc¬ 
tion of these matrices were either gold, silver, or baser metal, 
sufficiently hardened to admit of the engraving, which was of a 
very fine character, and mostly executed by the best workmen in 
the kingdom, frequently by the same hands that executed the 
dies for the mintage and coinage of the realm ; with this differ¬ 
ence, that seals from tin; yielding nature of the wax sillow'cd 
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greater depth of relief. There is a great general resemblance 
between the coins and seals of the same sovereign, and as the 
date of seals can be more accurately calculated, they illustrate 
contemporary numismatics. The names of the early engravers 
are mo.stly unknown ; of the later ones, Anthony and Simons in 
the .srveiiteenth century, Pistrucci in the eighteenth, and Wyon 
in the nineteenth, are all celebrated for the licauty of their de¬ 
sign and execution ; other names may bo gleaned by a careful 
perusal of the public documents in the Foeaera and the volumes 
of Itoluli, pnhiished by the Gommissioners of Public Records. 
On the completion of a new matrix which had been made for 
the iie\v monarch, or for other reasons, such as the lo.ss, injury, or 
in.suiliciency of tlie old seal, the matrix hitherto useil W'as de¬ 
stroyed in a ceremonious and systematic manner, the king him¬ 
self striking the first blow at the engraved face with a hammer ; 
after which the w'hole of this matrix was carefully broken up 
in the royal iiresence. Some, impressions of priv.ate seals bear 
iiuraerous marks indicative of indentations ujum the surface of 
their matrices, and confirm thi.s method of breaking up old seals. 
Occasionally the matrix, if the new state of affairs and its own 
.surface admitted, wais altered rather than destroyed, and this 
e.specittlly refers to the component parts of the legend. Hence, 
for examjile, Kdward TL so utilised his father’s seal; and a seal 
of Edw'ai*d 1II., known as the Bretigny matrix, was used from 
about the 20tli of May, a.d. 1.360, to the 3rd of June, 1.369, with 
the legend “/Jdicnrdiis l)n Grticia Rex AmilU, &c.” It was 
then altered hv the insertion of the words Fmncie cf” after 
“/kV.r,” and used in this amended form from about the 47th year 
to the end of the reign, llvchard II. .uib.gtitutc(l the name 
“RicanJns” for “ Edwaidm," and Henry TV. again altered this 
name into “ llciiriciis.*' In this last form the original matrix wa.H 
einjiloye*! until tin; c.lo.se of Henry VI., or rather until the coni- 
luencemeiit of Eihvard IV.’s reigii in 1461. fREONAL Ykarh, 
E. (’. S. col. ITlW.l Till*,so facts are ably indicated by Professor 
Willis in the ‘ Arclicoological Journal.’ It has also been pointed 
out by Mr. W. de G. Birch, in the ‘ Journal of the Britisli 
Arelueological A.ssociation,’ th.at the seal of James J. was used 
with a fiat canojiy or Ic.ster to the throne for x short time at the 
commencing part of the reign, before, an alteration was made liy 
a bell-shaped canop^V of greater relief being substituted, pro¬ 
bably beciUjse the original d(;sign did not ]>rojecl sufiicieiitly to 
cover the king’s bea<l. Tlie.se and other similar alteralion.s dur¬ 
ing the fourteenth and lifteentli centuries were thus undertaken 
to avoid the d(;lay aiul e.xiiense attending tin; preparation of an 
entirely new' seal. (.Correlative examples to the foregoing obtain 
among jirivato and other le.ss pretentious seals. As to the methoil 
ill which the iinpre.s.sion was nuule, very little, is positively 
known ; but from a comjiarison of the marks whieli snow iipoli 
many good and shai ]) iniiiressiou.s, it ap])ear.s that at first the two 
side.s Averc. impressed siimiltaneouHly or separately upon half- 
melted Avax, or that the Avax was thoroughly melted and cast or 
poured into a kind of box-mould made with a cylindrical rim 
set up betAV'een the obverse and reverse. At later times the wax 
Avas sf(ueczed into a mould, of which the obverse and reverHc 
occupied ojiposite positioii.s, Avith a sto]) between them, and four 
m.arginal eyes Avitli ])eg.s to keep tin; two .sides in projAer position. 
The actual jicriod (luring which m.my of the great seals of Eng¬ 
land Avere in use. fijr the ratilicatioii of public documents is not 
always syiichroiiou.s with tlie reign of the king indicated, and is 
a matter of minutely critical rasearch, requiring consideration 
(•f many collateral eairses, such as the date.s of appointment of 
cliancel’lor.s ami keejiers of the seal, the dates of the a]»- 

poiiitmeiits and deaths of the. v.arious lay and ecclesiastical dig¬ 
nitaries Avbose names occur either in the body of tlie doo,umcni 
or as Avitnesses to it, and an accurate knowledge of the royal 
style or titles of tlie monarch, Avhich in some cases was altered 
mure than once during the reign. Many documents, issued at a 
period before it Avas the custom to insert any actual date into 
their text, must, from a calculation of these data, be necessarily 
referred to a A’ery limited and confined period of time, and lienci; 
they jAermil the type of seal to be iixeu to a certain epocb, and 
to take its proper place in the series of great seals, before or 
after others of the same sovereign. Tlie v.iIik; of the seal, in 
affording on additional means of ascertaining the date of an un¬ 
dated document, is umpiestionably great; and when the series 
of great seals of any particular king liayc Ijcen, in the way above 
described, correctly arranged and attributed to certain periods 
vrithin the reign, avc are in a position to approximate the arrange¬ 
ment of all sealed documents rcfiuiring a place among the public 
acts of that king. Many documents of the earlier kings of 
England have by these means either been condemned as positive 
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foigeries, or have become the objects of grave suspicion, am 
must not be regarded as contemporary and genuine productions, 
but rather attributed to the monks of medheval times, more 
especially of the twelfth and thirteenth centuries, who were 
much addicted to multiplying copies of origdnal documents, 
not always scrupulously acmermg to tlie original language, as 
well as occasionally fubricating new ones to serve their owu 
ends. To these they appended either genuine seals cut from 
other documents, or cleverly imitated casts of the seals of tin 
same monarch as was mentioned in the deed tliey desired t< 
ratify. But they have failed in some cases to apply the proper 
seal in use at the identical period which is c(jvered either by the 
actual or computed date of the document.. 

The design on the great seal was the king in majesty seated on 
a throne, and draped as a king, witli sword, 8ce])tre, orb, mound, 
or other emblem of royalty. The throne and suhordiiiatc parts 
were the ohjects of great taste and variety, but tlie type of ma¬ 
jesty has been conventionally used from the time of Edward the 
Confessor until the present day. The legeml was in Latin, and 
contained the name of the monarch with the formula JJd Gracia 
followed by the names of the various countries actually or nomi¬ 
nally subject to his rule, and his title as rex, dnx, or domimts of 
each. If the style was short, and could be comprised in the 6pac< 
of the obverse, it was repejited on the reverse ; if not, it wa 
carried over and brought to a conclusion on the reverse. The 
colour of the wax was not very various, white or uiicoloured 
virgin wax, green, red, and yellow bees’-wax, being most frequent, 
and a very large proportion of the earlier exanijiles liave been 
covered with a thick coating of a darker-coloured varnish, chielly 
rich brown. Whether tliis was done when the si-al was lirst 
made, or done when the specimen fell into the bauds of some 
zealous and ancient c.ollector of seals, cannot now be deter¬ 
mined. One kind of the whiter wax is very friable, flaky, and 
brittle. The lamination visible tlirouglioiit its structun* is 
either the result of actual decay of the wax, or may be due to 
the honey not having been entirely sepjurated from the wax wluui 
kneaded up in the hand ; or the layers may represent, like the 
crust of a pie, the number of times it has been rolled ii]) into 
itself. These flakes individually possess tlu! imjtress of the 
matrix, and as they faU off discover, but not so Hharjdy cut, the 
same relief upon the under layer. Brown and chocolate colour 
was used by Edward the Confessor ; red and brown by William 
I. and IleniT I. ; in fact there does not appear to have been any 
rule to decide the colour of tlie wax employed. The method (tf 
appension appears to have been most comiuoiily by a strip or 
label cut along the lower edge of the vellum, hemnning at the 
right-hand side and corried along to within an inch or two of the. 
left-hand side. Thi strip, about three-quarters of an inch 
broad, passed tlirough the substance of the seal. Very often a 
thinner strip was also cut below the broad one, to form a tie 
wherewith to fasten the document when folded up. Deviation 
from this rule of sealing in the early charters is unu-sual ; hut silk 
strands closely plaited, and of one or two colours, g(t]d thread, bob¬ 
bins and diapered lajjc of thread, and separate labels of vellum 
passed through holes or slits in the folded lower nuugin of the 
parchment, were also used in the twelfth century. Tlie custom 
of sealing m pfrtcai'd (that is, ui)Oii the sui'face of the writing 
material, a hole or cross-cut being first made, and the wax pressed 
through to the otlier sidi?, wIkui! it wa.s flatted out and looked 
like a large rivet) never obtained in England to any extent, 
one great seal of William the Coinjucror alone being made in 
tliis fashion ; it is preserved among the archives at Canterbury 
Cathedral library, aud may perhaps be a copy rather tlian an 
original. The moderii custom of sealing on tlie surface of ])ri- 
vate deeds with sealing-wax dates from the period of the Stuarts. 

As the classification of great seals is very interesting and 
demands a certain amount of attention from all wlio study seals 
a table at the end of this article is given for the lirst time, which 
endeavours, while inaugurating a new method of nomenclature, 
to point out distinguishing marks, as well as the dates and 
styles of the kings. Professor Willis, in the work already re¬ 
ferred to, classihea the seals of Edward III. and his successors 
to Henry VIIL, but this classification is marred by the incorrect¬ 
ness of the table at the end of. his treatise. The knowledge at 
resent possessed respecting the great seals, though defective, is, 
owever, rapidly reaching definite accuracy. A large number 
of these objects have been reproduced by engravings, M'oodcuts, 
and photography,—by Speed ; Sandford, in his ‘ Genealogical 
History of the Kings of England the *Tresor de Numisma- 
tique et de Glyptique’; Hewitt, in his ‘History of Ancient 
ArmourWailJy, in his ‘ Elements de Pal^ographie/ 1838; the 


publications of the British Archocological Association, the 
Archajological Institute, and the Society of Antiquaries; Ryiner’s 
Fcedera'; Oh. Harrison’s series of ‘ British Museum Photo¬ 
graphs II. Laing’s ‘ Descriptive Catalogue of Scotti.sh Seals,’ 
Edin., 1860, and its Supplement, 1806 ; and A. L. D’Anisy, 
‘ llecueil du Sceaux .. . dans les Archives du Calvados,’ Caen, 
1834; O. Urediu.s, ‘ Sigilla Coinitum Flandrim,’ Brugis, 1039; 
and his ‘Genealogia,’ 1042 ; and many other works. 

The seals of consorts of sovereigns and of the direct issue, of 
sovereigns vary veiy much in style, and belong rather to the 
personal class to be })Tesently mentioned, as they partake of the 
same designs, and are subject to the same general descriptions ; 
they are nevertheless prominent for beauty and general excel¬ 
lence, and would form of theiuselves a very line collection, if it 
were not that so few, comparatively speaking, remain. The 
same method of altering an existing seal, to adapt it to a new 
owner, occurs in one instance at least among the earlier speci¬ 
mens. TJic seal of Matilda, lirst wife of Henry T., occurs with 
her name ujum it in full, and is engraved in Laing’s illustrated 
‘Ca^logtie of Scottisli Seals’ (Pi. 1, f. 5, Suppl.), from an 
original imprc.ssion e.xtant in the Durham Charters; among a 
line set ()f seals recently acimired by the British Museum, two 
impressions of the same seal occur with the name altered into 
Aalidis, the second queen of the same sovereign, and appended 
to original grants by her to the Abbciv of Reading, Add. Cli. 
19573. 

Another very extensive, class of seals, which possess a special 
art for themselves, are those belonging to the various state offices 
and royal courts. Such, for example, arc those for the recog¬ 
nizance of debts, appended to lionds, a jurisdiction brought into 
active operation during tlu*. reign of Kdward 1. and attached to 
the principal trading or staple towns and cities. These bear the 
bust of the king in a handsome style of representation, and havi- 
additional emblems inserted into the field. The specimen here 
engraved is one of the finest of the class, and is of contemporary 



PlfT. 1.—Seal of Edwnnl I. for tho Rccopuiaanco of dobtu. or boodfl, at GI'ni 
c'ORter, The horse shoos and nails are in illusion to the arms r.f Sir llich.u d 
loll, Alderman of Gloucester, tfiuii. lion. VI] I., and have been Inserted afloi- 
he matrix was made. I'ho legend in an extended form reads “aigillnm 
?dwardi Regis Anglhu ad Uccognitioucni dobitorum apud Gloucostriain.” 

execution; the horse-shoe and nails have been inaerted in the si.\- 
teenth century. Other seals of this class are tliose ibr the statute- 
staple, the King’s Bench, the Courts of Common Pleas, and Ex- 
cheiiuer ; wai’ds and liveries ; augmentation office instituted by 
Henry VIII.; Chancery and household seals ; seals for tlie 
counties Palatine, and Duchies of Coniwall and Lancaster; 
'arioiis seals for the principalities of Wales and Chester ; seiib 
or Scotland, Ireland, the c.olouios, privy seals; signets ; and 
other misc.ellaneous seals of courts now no longer in existence, 
such as those for ecclesiastical jurisdiction, licences forjircachcrs, 
ecclesiastical courts, vacancies in episcopal sees, and other specinl 
objects, which reimired the ratification of a royal seal. Many »'! 
-hese bear a subominate resemblance to the great seals of the s.iinc 
period ; others have a representation of the sovereign in majesty 
on the obverse, and the royal arms, ensigned with various crowns, 
and supported by the royal supporters, sometimes encircled witli 
'ihe Gaiter or held up by allegorical personages. In most cases 
ihe legend, in addition to the royal style and title, carries with 
it some words explanatory of the purposes to which the seal was 
applied ; or the explanatory portion was conveniently placed on 
a panel or label somewhere in the field. The designs on these 
seals are as various as the uses to which they were put, and it is 
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quite impossible to describe any conventional forms running 
throughout their style; few, however, are to be traced farther 
back than the fourteenth century, except the kind to which the 
illustration fig. 1 appertains, those for the staples, and some for 
subsidies and other fiscal purposes, which as a rule are either 
purely heraldic, such as a shield of the royal anus with appro¬ 
priate legend, or contain very simple devices. These reach back 
into the reign of Edward I. ’With this class must be placed the 
few royal bullro of England [Bulla, E. C. S.]. King John is 
knowm to have delivered up the kingdom to Rome by a deed 
ratified with a golden bulla, and Henry VITT. caused one to be 
made for his treaties with France. Others may have btaui made 
from time to time, but little or notliing i.s known of them, and 
they were probably only executed out of emulation of, or defer¬ 
ence to, a foreign custom rather than for ordinary use in domes¬ 
tic diplomatics. As these official seals would bi* naturally ex¬ 
ecuted by the same individuals who produced the great seals, 
we may without surjuise expect to see much of the same kind of 
w'ork about them, and this is just what tak(‘s place after due 
allowance made for the various ue(;eRsities Avith Avliich the w'ork 
i.s connected. 

By far the largest class of seals, lUixt to those connected in any 
Avay Avith royal p(*rsonagc‘.s or thiur coni’ts, are, and must be s<t 
placed, those appertaining to corporate Ijodies, AA’betber lay or 
ecclesiastical. But before entering into this bramli of the sub¬ 
ject, it will be necessary to ri-vert briefly to the externals of the 
seals and give some accounf, of the matrices and settings. The ma- 
lrice.s of the ohh-sl. seals (fig. 2) bear some resemblance at first sight 
to coins ; they are flat and disc,-like, Avitli the subject cut in m/u- 
f/lio upon them, Avitli a small boAV or ring ujmn ibe edge at the 
to]) of the seal by the cross at tb(‘ comiiKmcement of the legend. 
Thi're frequently remains impressed upon the Avax a m.irk show¬ 
ing the shape of this handle. Of her disc-shapetl matrices hud a 
ridge along their hack pierced for a ring ; some Avitb a lunge or 
flap to sot U]) at right angle.s AA'hen in use, and shut down Avhen 
kept in the pocket. Another very common form of matrix is 
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retained, AAutli very little modification, to the present day. It is 
of a conical shape, from an inch to two inclu’s or more in height, 
AA'itb six or eight fixees curving inwards (tig. 3), and surmountcid 
by a riug or pierced handle for attaching to a chain or string. This 
Avas iiseil as early as the thirteenth century, and clxiefly for round 
seals. Pointed oval or original seals ])rincipally adopted the disc 
shape already described. The substances emjiloyed AAa:re A^nrioiis, 
but by far the greater number are of bronze, co])per, or brass. 
Gold and silver were used for the better class, and frequent ex- 
amjiles are met with of jet, bone, ivory of elephant or morse, 
glass, and even wood and horn. Ancient giiras with subjects in 
intaglio were especially objects of care and admiration with the 
richer classes, and e|})ecial]y those which bad such subje(;ts en¬ 
graved upon them as could be converted into a religions mean¬ 
ing. Hence, fine anth^ue portraits of clasi-sical divinities or 
historical personages are Ircquently found with some such legend 
us “ Caput nostrum Ghristus est,” or “Caput Sancti Joliannis,’’ 
as Avill be further noticed in the account of tlie legends. These 
gems and preciou.s stones, conij)risin]if some of the finest known 
to gem-collectors, were carefully set in a bed of metal sufficiently 
wide to admit of a broad border or rim of equal height with the 
gem, running around it and carrying the legend ; so that when 
the matrix, half metal, half gem, Avas imi)reBsed upon the avux, 
the impression left behind would be of t!(j[ual height. In some 
examples tlie setting has been so carefully performed that tliere 
is but a small line left tt) indicate wliere the metallic rim com¬ 
mences ; and it is by this rim principally that we may recognise 
tliese gem seals; luthough of course, when the impression is 
good and the subject clear, tliere is no difficulty in attributing 
the work to an antique engraver. Even convex and concave 
gems, or those cut 43 cameos, are sumetimes set, and Avith u very 
pleasing effect, as seals, and we thus obtaiii impres^efis oI cias’ 


sical, early Christian and early meditfival gems, of which the ori¬ 
ginals have long since disappearecl. The taste for these in 
England was likely enough fostered by the crusades, which 
brought English people more into contact with Southern and 
Oriental art, and imdoubtedly assisted the aoauirement of these 
objects. Some Arabic gem seals of tliis penod would seem to 
have belonged to infidels who had been despoiled by English 
knights. 

Signets or rings (fig. 4) of all kinds and patterns exist with 
faces evidently prepared for impression of seals. The mark made 
hy the chasing of many may be seen on th(i Avax, in cases where 
much depth of Avax has been employed. Some seals appear to 
have been iinuhi by stanqis of rude and uncouth collections of 
lines and curves, and tin* more common round or oval shape 
gh'es place often to 8(|imri‘, rectangular, shield-shaped, and fanci¬ 
ful patterns. In some cases the central part of the matrix is 
made to project at Avill, by screwing it round a few times, beyond 
the annulus, or ring carrying the legiind, sufficiently far to be able 
to make an independent impression ; and thus tavo impressions 
conid be made at will with the same seal. This make was em- 
])Ioyed when for any reason the sealer or sender of the document 
desired to be unknown, or lent his seal temporarily to another 
individual. Moveabh? parts of seals are also known, the separate 
pieces being cither held by tlifferent individuals, who must com- 
iiine hefoi’t*. a perfect impression could be made ; or the paits Avero 
interchanged with olliers at the Avill of the owners. Instances of 
the same g»‘ms in dilleri'iit settings occur at an eai’ly period, and 
the ulteratidUK were probably made to suit the altered taste of 
the posHes.sor. Some si'uls, from their uppe'irauce, would B(?em to 
have been made with tsvo matrices for the tibverse, and as many 
for the reverse, so that two thin seals Avere made, and the win- 
doAVH, doorvA'ays, and niches being punched out of the one, 
enabled tliii objects impri'ssed on the other to be seen. These 
Iwo Avere, so to sjieuk, soldered together round the rim, and a 
legend impressed along the joined line afterwards, being similar 
in ujqiearaiice to the crown-pieces of George 111., Avhich have a 
motto on the rim. The seals of South wick priory, Norwich, 
(Janterbury, Bury, Boxgrave, and some other conventual esta¬ 
blishments are made in this way, the architectural style being 
the only one Avell adajjted to this peculiar but effective style of 
seal art. Some seals when fractured fj-oui any cause appear to 
be hollow, which result must bi) probably attrilmted to the way 
in AA'hich the Avax has been kneaded around the vellum label. 
Some fcAV have been known to contain foreign substances : one 
was found to have a silver coin of Queen Elizabeth, probably 
]»laced there out of a desire, to guard against forgery of the seal, 
or ])erhaps from mere caprice of the sealer. The lace of the 
seal is not always entirely fiat; occasitmally the legend is found 
njion a bevelled edge either at an obtuse angle, with the devices 
on the field, or upon a different height of wax, indicating a cor- 
resiKUiding depres.sion of the matrix. The wax itself was the 
subject of much variety ; all colours of white, red, green, yellow, 
brown, and black were employed, the first three of the aeries 
being mo.st common, and blac.k being rarely employed. Some¬ 
times a muss of white or green Avax had a thin layer of red upon 
its fare before the impression Avas made ; this custom is rare in 
English seals, but may be noticed in that of John de Grandison, 
Bi.shop of Exeter. In Gtirmany royal seals were frequently made 
in tliis AA'ay. The Avax Avas generally jmre hees’-wax coloured 
with Hour, chalk, aud various pigments, some of w'hich exercise 
a deteriorating inllucncc upon the wax, while others merely 
.serve to harden ami jireserve it. In some instances the colour 
has faded either entirely or partially, imd left the wax dull and 
dirty-looking. 1'lie method of appension was not confined to 
one style ; labels cut from the loAver edge of the vellum docu¬ 
ment, or inserted into slips made- on the folded margius; silk 
strands, plaited or gathered loosely together ; bobbins and fiat 
tapes artistically Avorked in two or more colours of fine linen 
thread, with damask patterns of arabesijues, uncouth creatures, 
and lieruldic devices ; hollow piping or tubing of the same 
material, with the same pattern recurring at short distances ; 
strijis of undressed skin, imd various other materials were em¬ 
ployed to append the seal to the document it was intended to 
ratify. Thu seal often occurs Avra]>pcd up in pieces of linen rag, 
or damask, sometimes so strongly sewn up, that the seal is en¬ 
tirely hidden ; at other times, tliis bag-like protection is open at 
the bottom, aud may be pushed up. Leaves of the plane and 
other trees were sometirnes pressed upon the face of the im¬ 
pression to preserve it, or a straw' or ru^ was twisted into a ring 
and made to encircle the face of the impression. All these 
kkids of additions must be considered to be indicative of the 
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caprice of the owner, and never obtained sufficiently to form a 
phase in the art. In the sixteenth century round and flat boxes 
consisting of tinned iron or turned wood, with covers, were oc¬ 
casionally adopted for seals, the cords or ^ohmeut label being 
passed through holes or slits in opposite imrts of the rim, and 
the wax poured into the box until it was nearly full. This 
custom was probably adopted from that in use xn Italy and 
Germany. 

Counterseals, or seals upon the reverses of seals, were very 
often emplwed, but there was no absolute rule respecting 
their use. In imitation of the royal seals, which bore on the 
one side the efligy of the individual as a king, and on the other 
as a warrior, so also many personal seals boii; the equestrian 
effigy of the owner on the obverse and the shield of his arms 
in a suialler seal on the leveise. Conventual deeds vrere 
sealed with the common seal or cha})ter seal of the lious*?, and 
this was occasionally attested by iin impression of the ])rivatc 
seal of the contemporary abbot, abbess, or prior. Epi8co|»al aiul 
abbots' seals in the same manner are lVe<juently found to consist 
of the official seal of the personage, with a counter-iinpre.s.sion 
from the ring of the owner; in seveial cases (for example, 
Tliomas of (Jantcrhury, and Robert dc Querceto of Lincoln) 
these rings W'erc composed of antique gems in mediieval settings. 
The custom of using a counterseal was often adhered to by cer¬ 
tain individuals and corporate bodies, and foniis a component part 
of the whole seal. These have the wor<l “ contrasigilluni ” on 
them, and mostly contein a device similar to tlie class of devices 
on the obverse. Seals of some courts hav(‘- th(^ small ling seal 
of the chief officer staniptul on the reverse, as is the case with 
some early impression of the staple seals, and of the Probate 
Court of the archbishops of Canterbury. (Jonvcmtional r(*pie- 
sentations must be distinguished from attempts to reproduce 
actual delineations of objcicts. Horses and horsemen, weajxons 
and armour, dross and natural obj'ects, were almost always repre- 
sentetl as like their prototypes as the artists could make them ; 
but in representations of perspective views, bouses, elevations 
of edifices, bridges, castles, and, in fact, all the branches of 
architecture, the lines were, not so jiccurately kept, and the artist 
appears to have wavered in his attempts hetweeu producing a 
representation of the actual edifice and of an ideal one. which 
retained some, but by no means all, of the features of the real 
building. Hence in seals bearing figures of conventual churches, 
cathedrals, elevations, and facades we cannot place implicit 
belief in the accuracy of the design. Some undoiiljtcdly w'erc 
quite correctly depicted, others only partially so, while a third 
set appear to have no kind of connection. Those that can. he 
shown to be true delineations of buildings are valuable, from the 
fact that they represent the original and ancient state of house.s 
lone since altered or destroyed. Alterations were frequently 
made in the matrices of all manner of s(ials, the method probably 
being that of cutting out the part to be altered and inserting a 
blank peg or block of the same juaterial, which \vas aftenvards 
engraved with the desired devices. Several incdimval seals, 
from the clumsiness of their appearance, or from the manife.st 
want of harmony their proportions exhibit, have evidently been 
subjected to alterations. The conventional re[)re.sentation.'} of 
the* Holy Trinity, viz., the Almighty Father seated on a throne, 
with the Crucified Saviour on the cro.ss between hi.s knees aiwl 
Dove on liis shoulder or above the cross, w^as sometimes removed 
in the times of the Keformers and of the Puiitans tu make room 
for a shield of arms, or any other device less obnoxious to their 
revolted feelings. In the same way ocaisional errors of the 
engraver were i-ectified ; and legends were frequently the subject 
of alteration. In some cases the space originally bolding a 
word, has been cut away in the matrix, leaving a corresponding 
mark in high relief upon the wax impression. 

Legends may be briefly deacrilajd as the descriptive sentence 
surrounding the device in the centre ; but they arrange them¬ 
selves into many subdivisions, of whicli the most important are : 
1. Those containing the royal style, and these have been already 
mentioned under the notice of royal seals. 2. Those containing 
the name of the office, officer, or actual owner of the seal, and 
this either in the nominative case or in the genitive case, preceded 
by the word SigilUm, or some contmeted or abbreviated form of 
it—i?'., Sig\t SigiW. 3. Another and very interesting class of 
ligends is that which contains an allusion, more or less patent, 
to the ownership or destination of the seal. These legends were 
most often couched in a rhyming hexameter verse, and many 
display great ingenuity of composition as well as cleverness in 
cramming them into the small amount of space at the disposal i 
of the artist. 1. The next class of legends must be summarily de- J 
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scribed as mottoes or inscriptions of very miscellaneous character, 
such as texts of scripture, religious ejaculations, distichs or short 
metrical sentences mostly in Norman French, mottoes derived 
from heraldic sources, war-cries, or short speeches and sentences 
Huppo-sed to he enunciated by some figure or animal upon the 
seal itself [Grylluh, E. C. S, col. 1193; Love Seai., E. C. S. 
col. 1489]. On the ludvate se<ils of the fifteenth century the 
English engravers, in imitation o^’ the French, frequently intro- 
duced a motto, a word, or initials into the field of the seal, 
8ometime.s fonning with letters aiid objects a or picfijruil 
conundrum more or less comidete in its composition. This de¬ 
generated into tlie simide initial iv. the latter end of the same 
century. 

Having now ra])i(lly glanced over the common principles of 
the seal art, it reniain.s to de.scribe moi*(5 particularly tin; three or 
four broad divisions into wliich thewi objects may be classified, 
and the first we shall cfoisider will be those em])loyed by eccle¬ 
siastics. The arcbbi.sbops and bishops of England employed a 
.‘<eal from the latter loid of the elei^i'iith century. These were, 
exce])t in the case of Durham, of an ogival orjiointed oval form, 
commonly called tin; vesica or ichthus, from a fancied resein- 
hlancc to the. fish symbolical of .lesiis Christ. On these seals 
were full-lengtli figures of the, dignitaries of the cliurcli and 
diocese to wliicli the se als relmed. In the earliest period the 
figure was attinal in mitre and pontifical dress, wdth the right 
band <di‘vated in the act of bestowing the benc'dictioii; tins left 
band generally siistaiiKMl a ])astoriil stall' or a book. Farther on 
Ave find the dicss more elaljornte, the figure upon an omnniental 
corbel, and ov«-r his bca<l canojues of fine gothic style resembling 
tabernacle Avork, trcfoiltMl unibcs, cliurcb j)innae.lcs, and richly 
carved aidiitecture, adorni'd Avitli ci’ocketings, spires, and taper¬ 
ing fiuials. Tlie corbel or platform on Avliicb the feet of the 
figure rest Avas often fartlier furnished Avitb an I'xergual arch, 
and the field on either side embi'llisbed b}' t he addition of niches 
or count(‘rsunk windows, in which a])])ear the beads of saints or 
founders connected Avitb the tutelary patronage of their respecti\’e 
churche.s. The, backgrounds were further enriched Avith diapered 
Avork in minute lozenge or rectangular jialtern, tlie small iriter- 
stici's filled Avith quatrefoils, ball-flower onminents, lleiirs-de-lis, 



Fig. S.—Bonifaco t>f Savoy, Arclibishop uf Canterbury (a, i». 1214—1270). 

and dots. The ri*presentatioii here given (fig. 5) is that of 
Boniface of SaA’oy, vdio occupied the arcbicpiscopatc of Canter¬ 
bury from A.P. 1244 to 1270. He is veste<l in mitre, chasuble, 
luid pall, and gives a blessing Avith bis right, while he elevates 
his Btaft* in the left hand. In the field the impressions of four 
fine and curious antique gems represent the position they oc¬ 
cupied in the original matrix, which was probably executed in 
some precious metal. This may be taken as a fair ^ecinieii ol 
the episcopal seals of the best period of the art. The seals oi 
bishops degenerated in the fifteenth century by an excess oj 
ornamental display; several tiers of architecture were introduced 
Aritb saints ancl emblematic figures in each, sometimes forming a 
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tttblenu. In this century the effigy of the bishop made way 
for that of the patron saint of the see, or the representation of 
the Blessed Virgin, the figure of the bishop occupying the sub¬ 
ordinate position of a kneeling suppliant in the exeigual arch. 
In the sixteenth century the seals of ecclesiastics were subjected 
to a further degradation, and fell away from their original excel- 
Jence into the inost execrable compositions, finally merging into 
mere shields of the arms of the see impaling the paternal coat of 
arms of the bishop, ensigned with a mitre, an<l the field filled 
u]) with commonplace synibols. In the earliest period of bishops’ 
seals, countei’seals were unknown, or but rarely used, and then 
were generally the impressions of gem rings, such as that of 
Thomas-fi-Becket, Archbishop of Canterbury, de8crib(!d and 
figured by J. Burtt, Escp, in the ‘ Archajological Journal.’ 
Stephen Langton impressed his gem ring on tlie obverse, at the 
fce-t of the conventional representation of himself as the arch- 
bisliop. In the thirteenth century the custom of having en¬ 
graved counterseals of a smaller size, but similar in point of art 
and scope, came into vogue. One of the most favourat>ly received 
designs on them was the tragical death of the sainte<l Arclibishop 
’fhomas, whose murder was reproduced in n variety of ways 
u])on many seals of his successors in the Sec of Canterbury, as 
well us in many other forms of seals. The repre.sentatioii here 
shown (fig. 0) is the counterseal of the previous illustration. The 
archlushop is at mass when the four kuights burst in upon him ; 
and the artist has seized the moment when the attendsint priest 
interposes, hut in vain, with a long cross, to avert the impending 
death-blow. The soul of th«‘ saint ascends in a napkin to the 
Saviour, who is upon the roof of the building ready to receive 
it. Under a trelbiled arch in the exc/v/ac is llie arclibishop, for 



Fig. 0.—PoHth of Bocket—forulingthc countci-Hcalofflg. f», 

whom the seal was designed, kneeling in adoration, and uttering 
a metrical jirayer to the Holy Trinity, in the woiils of the 
legend— 

“ Trine Deus! pro mo nioveat te passio Thome.” 

OtliiT similar legends and de.signs ajipear upon the seals of suc¬ 
ceeding jiontiffs for a long period after the martyrdom of this 
saint. The seals of th«^ biBhojis of Durham departed from the 
conventional ogive, and were circular. In this See the hishops 
held Palatine authority, and were represented in their lay dignity 
of Comes Palatinus. In the ‘ History of Durham ’ by Surtees, 
many of the series have been engraved. Impressions of the 
signets and ring seals of many bisliops have been preserved ; that 
of Walter Lyhert, Bishop of Norwich, a.p. 144C—1472, represtmts 
a hart lying denvn, in allusion to his suniame ; others have the 
paternal coats of arms. The seals of rural deans v’erc small 
and pointed oval, and contained an ecclesiastical device, such as 
a saint, an emblem, an edifice, or a shield of anus, (yhapt^ of 
bishoprics had an especial seal, which was called the “ Sigillum 
capituli,” and appended to leases of church lands and other 
documents which passed under cognizance of that governing 
body. They mostly had a figure of the church, and some are 
considered to have more resemblance to the buildings they pro- 
less to represent than others. The seal “ ad causas ” was cognate 
with this. Peculiars and exempt jurisdictions had seals, but 
they were of a very debased and late form [Peculiars, E. C. S. 
col. 1667], Private clergy and secular clerks frequentljr used 
very beautifully designed seals, with scenes from the lives of 
the Blessed Virgin, Jesus Christ, and the principal saints [De, 


COLLATION, E. C. S. col. 710], Others had gems, with mediseval 
legends adapted to them. Saints with their emblems, St. 
Catharine with her wheel, St. John with the Holy Lamb [L-iMn, 
E. C. S. col. 1434], St. Peter with his keys, St. Paul with his 
sword, St. Margaret trampling upon the dragon, St. Miclinel the 
Archangel, St. Lawiouce, St. Thomas, and othera, were favourite 
subjects for these seals (fig. 7). The art of ecclesiastical seals is 



Fiff. 7.— Priviitc .seal of .an cccloHiiisHf iirobtibly namod Thomas, who is iv^»ro- 
Hoiitod under the arch in the cxei'Kiic, adoring tin: B. V. Mary and Inhuit 
Saviour, between the biist« of St. Thoiu.ia tho Archbisbop luid St. Tliom.as the 
Apostle, whose respective etnblt'iii.s arc placed in the field above tliom. Tho 
metrical rhyming leKond, “ Sint biui Thome Christo cmuu Virgine pro me,” con¬ 
veys tho Bubstuneu of lil.s pi-ayer. 

as a rule, very fine, and as art istically e.vecnted as it is judiciously 
and freely selected, until the close of the fifteenth century, when 
it rapidly degenerated. It Avouhl be imjaissible to reconl hero 
even a ])ortion of the nnnuTons forms that belong to this great 
I iivision of seals. 

The lU'xt large, section is that coui]n'ising the seals of monastic 
and religions communities, abbeys, i)rioru!s, lu.spitals, cells, and^ 
hermitages, as well as of the various governing bodies or heads ol 
the same. In addition to the ordinary or common seal of the 
liouse, there was a smaller seal used by most of the better class 
for utfairs of less imjitn’tance. These seals Avere ogival, but 
some of the earlier, as those of Durham, Bath, Battle, Aiiker- 
Avyke, Glastonbuiy, (^mlerbury, Ely, Bochester, Worcester, 
Jiardney, Cfiiertsey, Evesham, Middleton, Mic-helney, Athelney, 
and others, were round ; and the roiiiul shape, in fact, was (piite 
as nmch in A'ogue as the pointed oval, from the additional 
facilities it afforded for architectural disjday. Some of tlie seals, 
as tlio.se of Westminster, Norwich, Ely, Canterbury, and othera, 
possessed a very large ipuiutity of line and elaborate Avork iu 
this round shape of seal, and many representations may be ex¬ 
amined in the engravings appcmdeil to tlu‘ lii*st four volumes of 
the iieAV edition of Dugdale’s ‘ Monasticou Anglicanum.’ The 
ogival shape Avas more suited to fiill-leuglh or seati'd representa¬ 
tions of patron saints, and tlie e.xample here figured (tig. 8) in 



Fig. g.—Obverse of tho Hoal of Merlon Abbey, In Surrey—'* Sigillum eecleole 
Sa&cto Marie de Mertona," from the original imprcHBlon in the British Museum. 

one of the finest of its kind, having being made in the thirteenth 
century, and at the best period of the art. Figures of the 
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B. V. Mary, with the attributes of royalty, the crown and the 
lily sceptre, often accompanied ^vith the infant Saviour, who 
holds the Gospels in one hand, and elevates the other in the act 
of bestowing the benediction, abound. Thrones, canopies, corbels, 
aide niches, gothic coiupaitments filled with delicate peroen- 
dicular traceiy, oxergiml arches flankiid wdth masoned walls on 
which hang shields of amis, and backgrounds filled with diapered 
work in lozenges or eccentric circles interlacing, afforded scope 
for the disjday of the ever-varying art of tiie engraver, who by 
a free choice of many patterns was able to avoid too much same¬ 
ness and conventionality. One set of symbols, the crescent and 
estoile with wavy points, or, according to another fancy, the sim 
and moon, are Ireqiu'ntly found in these seals of the thirteenth, 
fourteenth, and fifteenth centuries; they are generally placed 
over the Kjof of a building, or at the sides of this jirincijiul 
figure, and are sometimes reduplicated more than once. The 
interpretation of these adjuncts is variously given as the sun of 
Christianity triumphing over the (Tesc-ent of infichility ; and 
although this may be p(‘.rhaps the idea in those private seals 
which have these symbols only ujiou them, there is no doubt 
that in cases where they arc ])laced upon higlily elaborated seals, 
their position is intended to signify tlie open air, or heaven, 
fiurrouuding and protecting tlu: edifice, or the personage repre- 
aented. 

The range of subjects is so vast in this division i)f seals, that 
any attemjit to classify subjects would be imperfect without 
command over great space, and to describe a few only would be 
of no additional use. They must be examined by the student 
of seals in the unrivalled collections in the Hritish Museum and 
University Muniment Rooms. Nuimuous engravings will be 
found in the books already described, and a yet larger number 
remains to be engi-aved. Most of these seals exliilut a great 
depth of relief, and are evidently the work of the best artists of 
a day when so much science uml ])ractical mauipulation resided 
within the walls of the monastery. Abbots ami other heads of 
religious houses adopted a form of seal closely resemhling those 
of tlio bishops already mentioned; and although some were 
equally fine, the greater jiumber W'crc not so pretentious. TTere 
again their extreme diversity, ranging from sim])lenes8 to highly 
wrought and crowded drawings, defies the attempt at even a 
brief classification of styles. The legends on these were gene¬ 
rally descriptive, some lew being couched in rhyming verse, as— 
“Hoc Aldelmus ago quod preaens signal iiuago,’* 

on the seal of St. Aldhelm’s Abbey at Malmcsbuiy. The legends 
of the seal of Middleton Abbey in Doi’setshire, Nonvich Priory, 
and a great number of ctlu'rs, might liei-e l)e cited. Some were, 
very intricate and alliterative, and recpiire as much ciue to de¬ 
cipher as knowledge of medituval Latin to understand when 
read. The legends often indicate, the saints to whom the, respec¬ 
tive houses were dedicated, and give other ini'ormation in vain 
sought elsewhere. Copies were made from time to time as the 
old seal wore out, or otherwise was unavailable ; and thesi! co]»ies 
of older seals exhibit a curious and quasi-spurious appearance 
from the union of early style with a late, and generally j)oor and 
debased, execution. The legend frequently perjieluated the date, 
of the seal; some having the date of the year ,of the Christian 
era or of the regnal year of the sovereign expressed in words, 
otlieis in figures, either on the annular space for the legend, or, in 
the case of seals with two faces of e(|uul diameter, on the edge 
of the seal. Mediujval monks were very fond and apt at turniug 
dates and numbers into rhyming verses, and frequently displayed 
their ingenuity in these legends. The curiosity of these de¬ 
mands a few examples here :— 

“ I’orta BalutiH, uve ! j)cr Us patet cxituB a vo, 

Yciiil ab Eva ve; vc quia tollia avc.” 

(Jnvocatioji to the Virjfin Mary, on the Rcala of 
Middleton, co. Dorset, and Arbroath Abbeys.) 

“ Qui trananiisit ave hoxgravaiii liberct a ve, 

J udiciuinquc grave non Bentiat, imruo suave.” 

(Invocation as before, lioxgrave I’riory, co. Sussex.) 

“ Tells confoditur Eadmuudus, ct ense feritur, 

Sestia quern munit Dous huuc celestibus uuit.” 

(Bury St. Edmund’s.) 

“ Eat niichi numen idem tribus, uni laus, honor idem, 

Et bcuedicu gregi, famulatur qui raichi regi.” 

And on the edge— 

“ Anno domini millesimo ducentesimo quinquagesimo 
octavo factum est hoc sigillum.” 

(Norwich Cath. Priory.) 

Imitations and forgeries arc known to exist in some cases, and 


may generally be detected by the compaiison of genuine ex. 
amples of the same house or of a corresponding period. With 
the rise of monastic power in the thirteenth century, the seals 
of religious houses naturally increased in beauty, and with their 
fall the art died out in the early part of the fifteenth century, 
though unfiniitful efforts were made to resuscitate both by the 
momentary gleam of power restored to the monastic orders in 
the reign of Queen Maiy. The seal-engravers of the sixteentli 
century found it Avell-nigh impossible to assimilate the aiclii^ 
tecture of the classical renamwice with the saints and conven¬ 
tional memories of dej)arted glories, only harmonious with 
gothic principles. 

Another great branch of the subject is that which embraces 
the seals of corporations, cities, towns, boroughs, guilds, trading 
societies, compaiues, schools, and associations of various kinds. 
Space forbids to write of them with any length ; but they de¬ 
serve, for all that they fail to show so high a state of art, very 
carelul study from the variety ol' their devices. 

The forms of many natural and artificial objects, animals, 
trees, castles, towers, ships, heraldic charges, dress, and orna¬ 
ments, are brought before us with the additions of date and 
locality which render them even more interesting in the eye nl' 
the domestic and economic sirchajologist. Their legends arc as 
various as their device.^, and what has been already remarked of 
the, (‘.ccle.siastical and monastic seals applies in a gn-at degree to 
tliis branch also. 

The hist, and by far the greatest, section of English seals i^; 
that coinnrehended under the term vrrsomil. The earlie.st ]»ci- 
sonal .swils, if we put aside the so-called Saxon seals, noticed at 
the beginning of this article, were those emx>loyed l.y the 
baronial cla.ss of the pojmlatioii ; the proprietors of the hiiitl 
holding it in direct tenancy under the soveiadgn in return for 
rent, knight service, or wdialever equivalent they may ha\ e ren- 
dere<l. Tliey ait*, with few exceptions, rejnesented as full\ 
equipped with offensive and defensive imnoiir, mountecl on a 



war-horse galloping at full speed to the fight. The speciineii 
here represented (tig. ») is very typical ol this class of seal 
in the twelfth and thirteenth centuiies. Later on a greater 
amount of work is exhibited with the same conventional way ol 
showing it; the shields are turned to the front and display 
armorial bearings; the surcoat worn over honeycomb work re- 
jwesenting chain-mail, the trappings of the cluu*ger, and other 
details are elaborated ; and counlerseals are employed, or addi¬ 
tional emblems and adjuncts are admitted into the field. From 
these seals much useful information may be gleaned respecting 
the armour of different periods, and the names they bear are not 
altogether devoid of interest to the herald and the genealogist. 
The later of the baronial seals are filled with work of a fine 
character, and some of tliose of scions of the royal family are 
of the best style of art, as, for example, those of Richard, king 
of the Romans, and many of the sons and grandsons of Henry 
III. and of the three Edwards. The seals of Jasper Tudor, and 
the Beauforts, Somersets, Hollands, Dudleys, and Cecils, exhibit 
other and declining forms of the baronial type. The heraldic 
seal is next in position to the above, and does not yield to it in 
point of execution or of interest. The earliest bear a plain 
shaped shield, generally witli rounded top like a kite, and charged 
witu the oldest and simplest hertddic bearings. That represented 
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in the accompanying woodcut (fig. 10) is the seal of Richard de 
Vemun, and bears the shield of his arms. Later on towards 



the middle and close of the thirteenth century more elaborate 
forms of heraldry arise, and the seals are embellished with 
wyvems, sprigs, and leaf patterns in the held, or the shield is 
hung by the strap from a tree. In the, iu!.\t «;enturv the inner 
bonier develops into a variety of gothic devices, such as the trefoil, 
(jnatrefoil, cinf{uefoil, or rose of six (tig. 11) to eight or ten cuajted 
points, each of which is tilled with elaborate tracery of the most 



Fig. 11.—Seal of Jallimn tic I^cyburTio in tlio time of F-dward llf. 

The anna are six liuncols rampant. 

elegant description. In some lieraldic. seals the shield hang^ 
horn a tree or lorked hraneh ; in othe.rs it is siipportctl hy heraldic 
creatures, as wyvems, dragons, lions, letjpards, &c. ; or the shield 
is surmounted by a helmet, (m which is ydaced the crest of the 
owner. In this latter case the shiehl is most fretpiently placed 
in a slanting position, t(irmed ennehe^ and this form was greatly 
in use at the period, from the fourteenth to the si.xteenth century, 
in France and Germany. After the fifteenth century the heraldic 
type, which had hitherto exhibited a great variety, such Jis three 
or more shields s}anmetrically arranged in a gothic comjjartmeiit, 
or the arras themselves upon the faces of rt>Be leaves or ciiuyue- 
foils, or held up in the hands of a full-length figure, rapidly 
degenerated; the introduction of <piartering arms leading the 
way to a great quantity of crowding ami unnecessary display. 
Some of the earliest quartered arms an; of a neat style; but those 
of the time from Edward IV. to Elizabeth show a weak state of 
the art; and after the fiftoentli century, duriiig which period the 
use of heraldic bearings had arrive.tl at its highest pitch, the 
engraving of arraoriaLs upon stones and gems set in rings or as 
signet seals, with very lew exceptions, was of an inferior cha¬ 
racter. This principally arose from the want of i)rominence in 
the chief portions of the design, and an undue y^roportion of 
space allotted to unnecessary acQuncts. Simplicity and unity of 
effect wore sacrificed to excess of detail. The seals of those who 
were not entitled to bear arms occupy another great subdivision 
of personal seals. Of these, the earliest are, as in other classes 
tliroughout the art, of a very siniyde character. They hear a 
single device of a nature easily recognised, and derived princi¬ 
pally from objects of common note, such as the fleur-de-lis, the 
emblem of the Virgin Mary, the lily of the annunciation, the 
^latrefoil or fio9 amoris, the emblem of love [Lovk-seal, E. C. S.], 
the eagle, the peacock, the wyvcm (fig. 12), the dragon, and other 
heraldic creatures, perhaps adopted from the crests of their 
superior lords, or out of a desire to perpetuate their remembrance 
of the weird romances which they so constantly heard related, 
and which teemed with accounts of these wonderful beings ; 
interlacing and banded ornaments, the crescent suimounled by a 
wavy star, and animals, of which the most common arc the lion, 


deer, and- bull. Towards the close of the thirteenth century 
these simple forms give way to more elaborate forma : the fleur- 



Flj{. 12.—(Seal of Gorvase AvotioI. Tlilrtoontli conttiry: a wyrem. 
liritisb Museum. 

de-li.s is H(.‘eded, or (‘lutnoni, and sometinie.s acfjuircs such an 
cxcci-is of leafiige that it fills the whole field ; fanciful seals of 
llw ffri/llKs occur [Giiyllus, E. C. S. col. 1190]; hares 
riding oil dogs, and blowing horns to the tuneful legend of 
“ Alone 1 ride, iio knight am I,” a bmle.s(|ue or caricature U]»on 
the true liaronial seal; dormant lions, with the motto “ Wake 
me ne nuiu ;birds of yuey suoiqnng upon fowls Miat express 
their woes in the Norman Frepch, “Alas Je su stags 

whose yilaint, “Alas Bowles,” is not very explicable ; love-seals 
and frtk ' s , or hands clusyictl in tokim of frieriv'ship [ Love-stoal, 
E. G. S. col. 1490], monograms fMoNoiiiiAM, E. S. col. 1575], 
and engraved gems in mediieval settings [Enouaved Sponeb, 
E. C. S. col. S88j begin to become frecjueut. Merchants’ marks 
of patterns more or less intricate, and occasionally on shields, or 
incorjiorating one or more initials, figures of monsters, heraldic 
charges, such us the cross, saltire, wuter-bougi't, rose, arrow, 
pentacle, &c., imyjlemenis symbolic of the tiudes of tlieir respec¬ 
tive owners, figures rejuTsenting by a kind of irhim, or canting 
heraldry, the names of individuals, abound ; and a vast number 
of artiticial objects, singly or groujied togetlior, may be seen 
upon the seals of th(‘ fourteenth and early lifteentli century. 
Not a few of those jxirsoiial and jnivate seals that are to lie 
attributed to individuals connected in any way with the church 
contain figures of saints and sacii.d subjects ; and these contain 
a greater jiro^iortiun of the rhyming legends than the otlier 
kiiuls, which either bear the. sinqile name of the owner, in Lfiin- 
bardic caytitals lonml the devic(‘ oi outer side, or, at a later 
leriod, tlie name, or initials, or motto of the owner in gothic, or 
•lack-letter ininnsculcs. Tlie spacii devoted to the legend i.s a 
circle varying from one-eighth of an inch in tlie smaller seals to 
thrcc-eigliths or half an inch in the large.st ones, and is generally' 
bounded by two concentric circles of dots or beading; a con¬ 
tinuous line, or, iu some, later examples, a cabled border or 
cordelier. Tliere are some devices which enable letters to be, in¬ 
serted between their sjiaces, and words are often brokiui up, and 
syiaccd out among these; .sonietime.s tlie legend is too long for 
its ymqier yihice, and a word is run over into the field. This 
only' hapjiens in the earlier tyqies. Two conqdete circles of 
legemls are very rare, as is also un external 8.domuient beyond 
tlie legendal boundary. In the laLcr classes names, mottoes, and 
initials are jdaced in the field, especially so in the smaller seals, 
and in those whicli are engraved upon lue-tallic rings or in signets. 
In the fifteenth, sixteenth, and seventeenth centuries a Biniy)lu 
initial, or two at the most, sui’iiiounted by a crown, as in fig. 4, 
or united by' a true loveEs knot, is very common. The lettering 
of the legends varies very mucli in the different epochs ; in the 
very earUest, as the seals of Bath Abbey, Wilton Nunnery, 
Durham Gathedral, Edward the Confessor, William the. Con¬ 
queror, and such seals, the plain square or Roman capital is 
used with a square C (C) aud diamond-slnqied O (Q). Later 
on the ordinary Roman capital divide.? the choice with letters 
gr^ually approaching to the Lombardic capital ; and in the 
thirteenth century the finest fonns of the Lombardic letters arc 
found with a variety of liyaturcs [Monogham, E. C. S.J, or united 
letters, and numerous contracted 1‘orms. In the fourteenth cen¬ 
tury this Lomharilic capital shape loses its quality, becomes, 
cramped and small, and gradually gives way to the black or 
Gothic letter with or without capitals. In the fifteenth century 
tUs Gothic improves, but yields in turn, about the period of 
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A. 1. 


H(!i)vy VH!!., to the Konian or Ileiiiiissiuicc capital, and tliis 
later htyle of letter nbide.s tlirou^^hout the remaining period of 
seal art. 

Many points an* nnavoidahly omitted in this ra]>id .sketch «if 
tlje history of English seal.s. ITad .space allowed, a selection of 
seats of use as ty]tieal forms might have heen criticallyde.scribed; 
a li.st of legend.s, mottoes, and metrical rhymes, drawn np ; airl 
some important ])oinlH in heraldry and gcuiealogy illn.strated. 
Space, also forliids to mention seals of abnormal type ; the de- 
ba.sed stab; of the art in the .seventeenth and following centuries, 
when Avretclied imitations wer(i almndaiit ; the decadence of tin* 
art conseipient ni)on the nniva'i’sally <lis.seminate.d knowledge of 
writing, for, after all, the seal was instituted to supj)ly and take 
the place of the sigiuiluiv ; tin- d('ljciency of the modern seal art 
in (•(Jiireption and accurate nmnipulation ; tin*, gaps and deshlerata 
manife.sted in certain groiqis of .seals, and tlie mo.st convenient 
arrangement of collections. It remains to he .said that no branch 
of antiffuarian research cemtains more varied forms or imm- in- 
te.nsting subdivision.s than that which relates b) the study of 
the.se fragile relics of .so many hygone periods. 

Taiiulau Synoi’.si.s or rni: (tju;.\T Sual.s ok Enoli.sh 

.S(jV miEIONS. 

Till' lloiUiiti capitiils n'lircsciit. tlu' pnmosetl noniiucl.itnrc; the 
tlii. K ciijiitals that Riven by Willis, (iimticr, mnl Walford in the Archiuo- 
hiRU'iil Jouruiil. siRnitiesn. t\. th i ijrntiti. 

I (i) l.eR'eiifl; (ii) pcriotl of use ; (iii) w here 

Sovereign. (lesciibed or ciignive.l; (iv) rel’creiice to 

an example. 

ijdw.('oufes.-or. (i) SiRillum Eaduuardi AuRloruin Itosilci 
—(li) 1011 X IOO<;-(iii) W. de a. Birch, 
Trans, itoy. Sue. Liter., vol. x ; Speed, 
ed. Ki.'iO, suh rci/Ho; Bictorial Hint, of 
KiirI. 1<S,'17, V. 1,']). 208; 'J'rcsor do Nii- 
iiiisjuati(iiie ot de Olyptique, 183>>, pi, 1, 
f. 1 ; Wailly, Klemeiils (le l*aleoRrii]ihic, 
IS;J,S, vol. 2, pi. It. f. 1 ; British Mtiseiim 
I’liotograpliH, by (!. ilari'i.son and S. 
Tli()mi)Son, Bart VII. (!itl. of Seals hv 
W. de (J. lUivh, ].l. L If. A (5; anil 
other works—(iv) Brit. Alu,s,, Sloan, cliar- 
I terXNXIV. 1. 

„ (i) n/.—(ii) lOo'i - 1060—(iii) Bireh, ifur/. 

• (iv) jlr. Mil., Campbell (Mnirfer XAI. o. 
,, (i) ? id. —(ii) ritr. 106o—(ill) Bireh, ilnd. 

— (iv) Westm. Abbey Charters, XV. ii. 
"NVilliatn 1. (i) Hoc Norinaunoruin AVillelmuni nosee 

liatroinun si—hoc AnRiis rcpeni signo 
I I'atearis eundem--(ii) 1066> i072—(iii) 
rdreli, ti/id .; the followiiiR: uncertain 
1 illustr.itions may refer to this type, 

I Samirord’.s Ccne.aloRieal History, pi.* A ; 

I Hewitt, Anet. Armour in Europe*, v. 1, 

1 ]i. 02; Speed, ttuh rapio; Areh. Journ. 

I XIII. lOi); Add. MS', in Hr. Mn. 6037, 

i f. 6(i, and 21066, f. I ; D’Aiiisy, Ite- 

\ cueil dc Seeanx . . . dans Ics Arehives 

, dll Calvados, jd. 1 ; Basire’s engr. for 

Bmiii'i’s Fil'd, new ed.—(iv) Br. iMn., 

; Ddaelied Seals in ,M.SS. lloiiurtinenl, 

XXI.V. 8. 

,, (i) />/.—(ii) ]n72> 1087—(iii) Bireh, ibid. ; 

Wailly, ]d. 2; Trc.sor, id. 1, f. 2;— 

, (iv) B'. M., Coft. CInirt. XVI. 2. 

William II. (i) W. il. g. re.\ Angloru’—(ii) 1087UOO 
—(iii) Mireli, Jonrn. of Brit. Arch. Assoc. 
1872; llcwitl, 1, 102; IL Al. Pliotogr. 

I 062, 6-6, Ac. — (iv) Durhuin Charters, 

I Eton {,'ollcRe Chnrtcr.s. 

,, I (i) W. (1. R. rex AnRl()niTn--W. d. g. Dux 

Norniiiunoriim—(ii) after 109G'—(iii) 
Bin'll, ibid .; Speed, sub regno ; Saiidt. 
111. A ; Basin*’B ciigr. for Chirki* ami 
llolbrookc’sedit.of Rvnu*r’sFa'dcra,p. 6; 

' B. M., Add, MS. 21056,f. 2, &o.-(iv) 
Itccord Otlice. 

lleiirv I. (i) II. d. g. n*x Anglorum —(ii) llOOx 110.3 
“ (iii) Birch, ibid. 1873—(iv) Durhuin 
Charters. 

„ (i) i</.-(ii) 1103—(iii) /5h/.—(iv) ibid. 

,, : (i) id. — (ii) 1103x1106 or at most 1108 

' — (iii) Birch, ibid .; B. il. Photogr. 

I 953, 1-2; Tresor, I, 3; Hewitt, 1, 119; 
i &o.-(iv) IL M., Cott. Ch.,II. 2; Yll.l. 
j (i) II. d. g. r. A.—II. d. g. Dux Norman- 
i nonim—(ii) 1108x1135—(iii) Birch, 
ibid.\ Sandi. pi. B.; B. M. Photogr. 
953,3-4; &c.—(iv)B, M.Ch.Cott. Vll.2. 

„ (i) id. —(ii).’—(iii) Speed, 444; Sandf. pi. 

1 A.-(iv) ? I 


A. 2, 

A. 3. 

B. 1. 


T. 2. 
C. 1. 


1 ). 2 . 

J). 3. 


I), i. I 


No. 
E. 1. 

E. 2. 
E. 1. 


F. 3. 

G. 1. 


Sovereign. 

Stephen. 

Henry 11. 


I (i) Legend ; (ii) period of use ; (iii) where 
j described or engraved; (iv) reference to 
I an example. 


I A. . 

I Photoj 


K. 1. 


K. 3. 

L. 1. 


N 1. 

= A. 
nrniis.) 
N. 2. 

=:B. 
N. 3. 
-C. 
N. 4. 
= J>. 


N. 5. i 

= B. : 

N. 6. j 

= W. 

(It 'afford., 
or £, I 

Gunner.) ' 

N.7. I 

= r. 


N. 8. 

= o. 


’ (i) S. d. g. r. A—S. d.g. d. N.—(ii) 113ox ? 

(iii) Sliced, ed. 1650, p. 455; Treijor, jil. 
ir. 2; IL M. Photogr. 9.53, &c.—(iv) B. 
M, Dct. Seals, XXIX. 4. 

(i) nf.—(ii) ?x 11.54—(iii) Tresor, pi. 11. 3; 
Sandf. pi. H ; B. M. Photogr. 954; &c.- 

(iv) IL M. Ch. Harl. 83, A. 24. 

(i) IT. d. g. rex Anglorum—H. dux Nor- 

; muimor, ct Aquitannor. ot comes Ande- 
gavor.—(ii)1154y 1189—(iii) Sjieed,46.5; 

I Sandf. 54, f. 2; IL M. J’hotogr. 9.54, 3-4 
; — (iv) IL il. Harley Charters, 43, C. IS, 

! 20, 22-25. 

! (i) II. d. g. r. A,—II. d. g. d. N. ct A. ct c. 
—(ii).’—(iii) Tresor, III, 1 ; B. il. 
'hotogr. 954, .5-6—(iv) ? cast in B. il. 

Ilenrv, son of , (i) II. r. Anglorum dux Normannor. et 
Heins 11. eomes Amlegavor.—(ii) 1170x1182?— 

1 (iii) Speed, -177 ; Sandf. 54, f. 3 ; B. M. 

I I’hotogr. !)55—(iv) ? 

Richard 1. : (i) R. d. g. rex Anglorum—R. dux Nor- 

! mannorum ct Aquitanorum ct comcii 
i Amlegavorum—(ii) 1189 x 1193—(iii) Sji. 

i 482; Sandf. 55, f. 1; Tresor, HI. 2 , 
JL .M. Photogr. 9,55, 2 - 3, Ac.- (iv) IL il. 
Detached Seals in MSS. Dept. XXXIX. 

1 

„ I (i) iV/.—(ii) 1194x 1199 - (iii) Sandf. 5.5, f. 2; 

! Tresor, III, 3, but legend given wrongly 
I in the description; B. il. Photogr. 95->, 

I 4-5—(iv) B. M. Cott. Charli'r, XVJ. 1. 

John. j (i) 1, d, g. rex Anglio doininus llibi*rnie— 
1. dux Normannio et Aqnitaiinie comes 
Amlegavie — (ii) 1199x1216—(iii) Sp. 
493; Sandf. 56, f. 1 ; ’I'resor, IV. I; IL 
M. Photogr. 956, &<•.—(iv) B. M. Cotl. 

, (!Ii. Vlll. 25; XXXIX. 12. 

Henry HI. | (i) H.d.g.r.Angliedom. Ilyhcrnii*—H.iliix 
et Aquitannie ionics Aiule- 
gavie—(ii) 1216 s I26()~(iii) Speed, 51!i; 
Sandf. 66, f. 2; Hredius, (icnealogia 
Coniitum Klandriio, pi. 13; Tresor, I\’. 
2 ; IL M. Photogr. 9o6, 3-4-- (iv) B. il., 
Ilin ley Ch. 81 C 8, 43 C 38, 83 C. 11. 

(i) Jl. lb g. r. Angl. dom. Ilyheni. iln\ 
A quit. - (ii) c. 1262x1272- (iii) Sp. 517 ; 
Sandf. ,56, f. 3; Tresor, IV. 2; B. M. 
Photogr. 966, 6-6, Ac.-(iv) B. M. Ad¬ 
ditional ('harters, 11298, 15773, 12632. 

„ : (i) H. (1. g. r. A. d. 11. —U. d. N. ct I 

I And.---A Kimillcr seal in the B. il., Dept, 
i of Antq.: ? if used as a grout seal. 
Edward I. ! (i) E. d. g. r, Anglic ilominns Hybcniic 
dux Aquitanie — (ii) 1272 x 1307 — (iii) 
Sp. 552; Sandf. 120; Tresor, V. 1, 
IlriJil. pi. 14 ; AVaillv, pi. S, f. 1 ; B. ,M. 
Photogr. 9.57, 1-2; &c.—(iv) B.M. Aibl. 
Chartiirs, 988, 11301, 6,337, Ac. 

Edward II. (i) /if. —(ii) 1307x 1327—(iii) Sp. 666; 

Sandf. 121; Tresor, V) 2 ; Waillv, pi. S. 
f. 2; B. M. Phot. 957, 3-4 ; Ac.—(iv) IL 
M. Harley Ch. 83. C. 12 ; 43. D. 18,21-25, 
Ac. Sa/nt'. nutlrij' u'ith addition.^. 
Edward III. (i) 6/.—(ii) Jan. Oet. 1,327 onlj—(iii) IL 
i M. riiiit. 9.57, 5 6—(iv) ? cast in IL il. 

I Dept, of Antiquities. 

„ i (i) iVf.—(ii) 1327x1338—(iii) Sandf. 12.3, 

; Ae.—(iv) Harley Ch. 43, D. 28. 

„ : (i) iif.-(ii) 1338x1.340-(iii) Saudf. 122, 

, A"c.—(iv) Cott. Ch. XI. 61. 

,, (i) E. d. g. r. Francic ct Anglic d, H. et il. 

A. — (ii) 1340—(iii) Tresor, Sceaux ile 
Franec, pi. IX—(iv) B. M. Bet, Scab 
XLIII. 21. 

„ (i) F. d. g. r. Anglic ct Francic et d. If.— 

(ii) 1340 X 1360 alternately with F- 

(iii) ?-(iv) ?. 

„ I (i) E. il. g. r. Fr. Augl. et d. II,—(ii) 1317 

—(iii) Gunner's monograph witli note by 
Wulford, Arehatolog. journal, vol. .31-- 

(iv) Winchester, Bristol, B. M. XXXVII. 
4.3, 44 ; XXXIX. 21. 

(i) E. d. g. r. Fr. et Ang. el d, II.—(ii) 
1340x1360, alternately with B and G— 
(iii) Sp. 684; Sandf. 124; Rymer, 111. 
597; Urod. pi. 46; Tresor, VII. 1 ; IL 
M. Photogr. 959, 3-4, &c.—(iv) B.M. 
Ch. Campbell, XV. 6; XIV. 28. 

(i) “ Brctigny seal,” E. d. g. r. Anglic d. 
H. et A.—(ii) 1360x1369—(iii) Rymer. 
111. 667; B. M. Photogr. 969, i>-0-(iv) 

B. M. XXXII. 12. 




1889 


1800 


SEALS, ENGLISH. 


SEALS, ENQLISir. 


— 


No. 

SoA'ci-cign. 

N. 9. 

= G. 2. 

Edward III. 

0. 1. 
=:F. 2. 

Biehard IT. 

0. 2. 

= a. 3. 


p. 1. 

= 1. 

Ilonry IV. 

P. 2. 

= G. 4. 

n 

Q. 1. 

Q. 2. 

Q. 3. 

Henry Y. 

B. 1. 

It. 2. 

It. 3. 

= K. 

Henry AM. 

S. 1. 

= GG. 

Edward IV. 

S. 2. 

= H 

M 

S. 3. 

= L. 

” 

S. 1. 

nrM. 

n 

S. 5. 

T. 1. 

]•:dw-ard V. 

V. 1. 
-L2. 

Hi chard HI. 

X. 1. 

= MM. 

Henry VTI. 

X, 2. 

-N. 


Y. 1. 

=MM2. 

Henry AMTI. j 

y. 2. 

-0 


T. 3. 

-P. 

Z. ]. 

Edward YI, 

AA. 1. 

Mary I. 

AUTa t 

AND KOI. DIV.— 


(i) Legend ; (ii) period of use ; (iii) where 
deserihed oi- engnivcd ; (iv) reference tt» 
111 ! exiimplc. 


(i) Siime with altenitions to legend, K. d. g. 
r. Fr. ot Aiigl. ot d, H.—(ii) 1372xi:i77 
—(iii) JL M. Photog. 9G0, l-2~(iv) B. 
M. Harley Charters, 83, C 16, &e. 

(i) K. asN. 7, ahovo-(ii) 1377x1399— 

(iii) Tresor, Vlll. 1; B. Al. I’hologr. 9()0, 
6-6-(iv) n. AI. Det. Seals, XXVIII. 
186. 

(i) 11. &e. as N. 9, above—(ii) id .—(iii) Sn. 
603; Sundf. 190 ; Tresor, VI1. 2 ; B. AL 
Pilot. 1)60, 3-4~(iv) It. Al. Harley Char- 
firs, 43, E 23, 24, 26. 

(i) II. d. g. r. A. el. ct d. IT.—(ii) 1399 
xcirr. 1-126—(iii) Sp. 635; Samlf. 239; 
Tresor, TA'. ; Wailly, pi. I., Pictorial 
Hist. II. 24 ; B. AI. Photogr. 961, 3-4— 

(iv) B. AI. Add. Ch. 11168. 

(i) H. ite. as in N. 9, above—(ii^ 1399x 
1161, 1471—(iii) Sp. 623; SjinJf. 238; 
Tresor, VTII. 3, Piet. Hist. IT. 6 ; B. Al. 
I’liotogr. 961, 1-2—(iv) B. Al. Hailey, 
Ch. 83, C. M. 

V. 1 = I. B. AI. Phot. 902, 1-2. 

= P. 2 = G. 4. B. AI. IMiot. 961, 6 0. 

(i) II. d. g. r. A. heres regni I'ruiicii- et d. 
II. —(ii) 1120 .'1122 —(iii) ? —(iv)?-- 
hnt cf. Cott. MS. Cleopatra A. XVI. f. 
49 h. 

= P. 2 = G. 4. B. AI. Phot. 962, 3-4. 
zr P. 1 — I, ? if ever used. 

(i) 11. d. g. Franeonnn ot Anglie rex— 

(ii) ? ll22xM6l-(iii) Sp. 662 ; Saudf. 
210; 'I'resor, Se, de Fnmee, XI. 3; Pief. 
Hist. II. 63; ITred. pl. 110; B. AL Phot. 
963—(iv) B. AL Colton Charter, XII. 

(i) K d. g. r. F. ot A. et d. TL-(ii) 1461 x 
1170—(iii) B. Al. JMiotogr. 963, 6 6— 
(iv) Pembroke. 

(i) Iv d. g. r. A. et K. el d. IT.—(ii) a/.— 

(iii) Sj). 686; 'IVesur, X. 2 ; Pie.t. Hist. 

II. 99; 11. AI, Photogr. 963. 3 •l-(iv) 15. 
M. Detached Seals, XXXVI. 17. 

(i) id. - (ii) 1471x1183—(iii) Sp. 706; 
Saudf. 371; TiV-sor, X'll. 1; Piet. Hist. 
IT. 117; II. M. Photogi-. 961, 1 2"(iv) 
15. M. Colt, Ch. V. 9. 

(i) F. d. g. r, F. et A. et d. II.—(ii) id.— 

(iii) Tre.sor, XL 1 ; B. Al. Photogr. 964, 
3-1—(iv) ea.st in B. AL Dept, of Aiilin. 

.> == S. 3 = L. B. AI. Photogr. 901, 6-0; 
Sji. 705. 

(i) ll. d. g. r. A. et F. et d. H—(ii) 1483x 
PtSf)—(iii)Sp.722; Sandf. 372; Tresor, 
XII. 2; Piet. Hist. II. 123; B. M. Pho- 
logr. 966,1 2-(iv) B. M. Harley Ch. 83, 

C 16, 43, F 6. 

(i) II. d. g. r. A. et F et d. H.—(ii) 1485 •- 
1609 —(iii) Sp. 769; Sandf. 466; Tre.sor, 
xiii. 1; Piet. Hist. II. 281; B. AL 
Phologr. 966, 3-4-(iv) B. AL. Add. Ch. 
16439. 

(i) M. d. g. r. F. et A. et d. L.-(ii) 1485 < 
1609—(iii) Tresor, X. 1 ; J5. AL Photogr, 
9(16, 6 6-(iv) B. M. Harley AIS. 1498 ; 
Ch. Harl. 76, 11. 1. 

(i) H. d. g. r. A. et K. el d. II. — (ii) 1609 
X1632—(iii) B. AL Photogr. 966, 1 2 — 

(iv) B. AI., CeHan Ch. XVll. 14. 

(i) H. Octuvus d. g. A. et F. rex 6dei de¬ 
fensor et dom. llib,—(ii) 1632x1641— 
(iii) Tri^sor, XII1. 2; B. AI. Photogr. 

966, 3-4-(iv) B. AL Harley Ch. 84, C. 
25. Inst gothic great seal. 

(i) IT. octavus d. g. A. F. et II. r. fid. def. 
et in terra ocelesic Anglie.ano et Hi- 
hi'rniee stipremum eaput—(ii) 1641 x 
1647—(iii) 8p. 766 ; Sandf. 467 : Tresor, 
XVI. 1; Piet. Hist. 11. 319; B. M. 
Photogr. 966, 6-6;-(iv) B. M. Cotton 
Charters, XVI. 4 A; XXXVL 12. 

(i) E. Bcxtusd. g. A. F. etil. r. fid. def. &e. 
as above— (ii) 1647x1663--(iii) So. 829 ; 
Sandf. 4.68; Tresor, XV. 1; B. Al. Pho- 
togr. 967, 3-4—(iv) B. Al. Harley Ch., 
75, E. 23, 28, 

(i) Alaria d. g. A, F. et H. regina cjns no- 
miiils prima fid, def,—(ii) 1664x1566— 
(iii) 'IVoaor, XVI. 1; TJredius Gcncalogia 
Fbindrieu, vol. 1. p. 143 ; B. AI. Photogr. i 

967 , 5-6_(iv) B. Al. Harley Charters, ] 

III, H. 2; 71), E. 32. j 

,sn‘. 


Xo. 


Sinercign. 


li) I.egend ; (ii) period of use; (iii) wliero 
doscTihed or engr.l^l.•d; (iv) refereneo to 
ajj c.vample. 


BB. 1. 

CC. 1. 

CC, 2. 

DD, 1. 

1 ) 1 ). 2 . 

EK. 1. 

EL. 2. 

EE. 3. 

EK. 4. 

FF. 1. 


FF. 2, 


CC. 1. 


CC. 2. 


CC. 3. 
HIL 1. 


nil. 2. 


Philip 1. and 
Alary I, 


Eli/aheth. 


(i) Lliil. et Alar, d, g. rex et regina Angl. 
Hi.spaniar. Fraiic. utriiisauo Sioilie Icru- 
s.ileni et Hib. fid. def. — Archiduces 
Aiistrie <hicc8 Burguudie Alcdiolani ct 
Brab.'incic eomites Haspurgi Fbindrie et 
Tvvolis-(ii) l566xl6.6S-(iii) Sp. 681; 
Sandf. 459; B. AL Photogr. 96g, 1-4— 
(iv) B. M. Harley (3i. 84, C. 33, 34. 

(i) K. d. g. A. F. et 11. regina f, d. etc.— 
(ii) 16.68 X 1.6S,5-(ii;) P. AI. Photogr. 909 
—(iv) B. M. Add. Charters, 7061, 16428; 
(;ii. Harley, S3, II. 27; 76, H. iS, 
Ac. 


i 


i 


Junic-i I. 


Charles 1. 


I 


(!oimn.)ii- 

wcaltii. 


Repulilli: under 
Oliver 
Cromwell. 


llemiblid under 
‘ Biehurd 
Cromwell. 


Uepublie. 
Charles IT. 


(i) jW. —(ii) 1586 X 1603-(iii) Sp. 857; 
Sandf. 460 ; B. AL Pliotogr. 969; Tresor, 
XVIll., Ac.— (iv) B. M. li irlev Charters, 
83. 11. 16 ; 76, H. 19. 

(i) Jacobus d. g. A. Scotia' F. et H. r. f. d. 
—(ii) 1603, 1604-(iii) Birch, Journal of 
Brifi.sh Areli.Tologieal Assoe. 1870; B.AI. 
Photogr. 970—(iv) B. AI. Add, Chavtevs, 
1.5241, 5373, &e. 

(i) /V7.-(ii) 1606x1626—(iii) Sp. 910; 
Sandf. 616; TnW, XIX.; B. AL Pho¬ 
togr. 969, 3-4, &c,-(iv) B. AI. Add. Ch. 
5182, 16137, Ae. 

(i) Carolus d. g. Alagna' Brifanni.'ii F. et H. 
r. f. d. etc.—(ii) Alav, 1626 x May, 1627— 
(iii) llireh, ilnd. 1870; B. AL Photogr. 
971, l-2-Ov) 15. M. Add. Ch. 6022. 

(i) C. d. g. A. Sc.tiie F. el, H. r. f. d. 1627 
—(ii) 1627/ 1640—(iii) Sandf. 617; B. 
M. I’holog. 971,3 1; Tresor, XX.—(iv) 
15. M. Cliarl. Harl. 43, C. 17, &c. 

(i) ('. d. g. M. B, F. et 11. r. f. d. 1640— 

(ii) 1640 V l(>14-(iii) Sandf. 648 ; B, AI. 
Phologr. 972, 1-2—(iv) B. Af. Add. Ch. 
1776, and Ch. Huricv, 83, 11.29, datod 
201 h Fel). 1614. 

(i) C. d. g. M. B. F. et H. r. f. d. 1643- 

(ii) 1643 X 1649 — (iii) B. AL Photogr. 
972-(iv) B. AL Add. Ch. 16242, dated 
2lKt Xov. 1611, {Same matrix retouched 
and date altered.) 

(i) The great soale of F.nglaud, 1648— 
in tho first yeare of freedome by Cod’s 
l)les.sing re.storeil, 16l8 -(ii) 1640x1651 
—(iii) Coorge Vertue’s * Works of Thonnw 
Simon,’ 1753, nl. 11., upper half of tho 
reverse only; B. M. Photogr. Seals, pl. 
-Will. l-‘2--(iv) B. AL Dept, of Anti¬ 
quities, a e.'iet. 

(i) Thi' g. B. of E. 1061—ill the third yearo 
o. f. b. a. b. r. 1651—(ii) 1651 x 1053— 

(iii) (L Viirtne’a * Works of T. Simon,’ 
pl. VI, Vn; Ilairison’s Kd. of Bapin’it 
Hist. III. 803, reverse oiilv; Tresor, 
.\.\l.; Piet. Hist. in. 399; ll. AL Pho¬ 
togr. Seals, pl. XAIII. 3-4—(iv) B. Al. 
MS, Sloano, 3243 ; Del. Seal, AlS. Dept. 
XXXIV. 17,—(.V copy of the previous 
seal.) 

(i) Magnum Sigillum Ih'ipiibliem Augliav 
Srolia! et Iliberuiu', &e,—Olivuriiw dei 
gratia llcipublieie, ;V. S. et 11. Proteetor 
—(ii) c. Aiiril 1653x1658—(iii) Vortue, 
pl. XVIL, XVIII.; Harrison’s lUpin, 
111. 803, obverse only; B. AI. Photogr. 
Scabs, pl. XXIV. 1-2—(iv) B. AL Add. 
Cli. 14975; Colton. Ch. XVll. 36. 

(i) Ri(‘hardus, &<•. as before—(ii) 16.58x 
? 1600—(iii) Vertue, pl. XXIIL, voverao 
only; 'I'resor, pl. XXIV.; B. AL Pho¬ 
togr. Seals, pl. XXIV. 3 4—(iv) B. AL 
Detailed Seals, XXXIV. 23 A. and B; 
Cl). Harley 111, C. 4. (Oliver's reverse 
I’etouebed njid altered, or a very close 
imilalien.) 

(i) Cod with ns, 1659—(ii) 1669 (iii) 
Vertue, pl. XXTV-(iv) .» 

(1) ?-(ii) 1649X 1653.’-(iii) ?—(iv) B. Af. 
Add. Ch. 13686; dated at St. Oei-muiu’s 
18 Sept. Aimo I. i. e. 1649; a fragment 
only. 

(i) (kirolus IT. d. g. ATag. Brit, Fran, et 
Hib. re.x. tid. def. 1653—(ii) 1663x1662 

(iii) Sandford, 548 a; B. M. Photogr. 
Seals, pl. XXV. ,'M-(iv) B. AI. Cot¬ 
ton Ch. XL 03, dated July, 1661; Add. 
Ch. 1,3589. 


• For Philip’s seal as “ Angliao, Francioo, Noapolia, et Hieruaalem rex,*' 
Beo Uredius, Sigilla Couiiluni Flandriw;, 1639, p. 199. 
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Sovrroipn. 
(^hiii'lcs II. 


JamcB II. 


Willimu Til. 
and Mury II. 


1. 


Ocoige II. 


Oi'Migc UI. 


I (i) Legend; (ii) period of use ; (iii) where 
described or ongi'avcd; (iv) roferenco to 
j an example. 

No. 1 

Sovereign. 

(i) Legend ; (ii) period of use; (iii) where 
described or engraved; (iv) reference to 
an example. 

(i) C. TT. d. g. AI. U. F. cl II. r. f. d.-(ii) 
circ. 1GG2-1673- (iii) Sandf. .548 b ; Tre¬ 
sor, XXVI. 1, I'evcrse only ; B. Al. Pho¬ 
togr. Seals, pi. XXVI. 1-2—(iv) U. AI., 
Dctiichod K<'al, XXXIX. 2, proof impres- 
sioii of reverse; B. AI. Add. Ch. 17212, 

PP. 1. 

George IV. 

(i) G. quartus d. g. Britanniarum r. f. d. 
in the exergue th(* date AIDCCCXX- 
(ii) 1820x1830—(iii) Tresor, XXXVl.; 
B. M. Pliotogr. Seals, p. XXXIII. 1-2- 
(iv) B. Al. Church Briefs, C. IV. 7 ; C. V. 
2; C. VII. G, &c. 

dated 1G70. 

(i) C. SeounduB, d. g. AI. B. F. ot H. r. f. 
d. —(ii) circ. 1G73 1G86 - (ui) Verlue, 
XXVllL, reverse only; Tivsor, XXVI. 

2, rev. only; B. M. In.otogr. Seals, id. 
XXY1-2—(iv) B. Al. Slouiic Cli. XXXll. 
21, dated 1G74. 

(i) Jacobus Secundus, d. g. M. Jl. F. et H. 
r. f. d. &c.—(ii) lG85x 1088—(iii) Sandf. 

QQ. 1. 

AViUiam IV. 

(i) Guliclinus quartus d. g. B. r. f. d.— 
(ii) 18:i0 y; 1837—(iii) Tresor, XXXVIl.; 
B. M. Photogr.—(iv) Proof impressions 
in 11. Al. XXXVIl. 55 and 50; Add. Ch. 
162*20. 

RR. 1. 

Victoria, 

(i) Vietoria d. g. B. rogina f. d.—(ii) 1837 
xl869?—(iii) B.M.Photogr.— (iv) Proof 
impressions in B. M. XXXIX. A and B ; 
XLIII. 131-13G, 

648 c.; Tn'sor, XXVll.; Piotorial His¬ 
tory, IM. 7G3; B. M. Pliotogr. Seals, pi. 
XXVI. 3-4—(iv) B. M. Ch. Hail. 83 IT. 

RR. 2. 


Close imitation of tlio pn'ceding, made in 
1859. 


30; 111, U. 13, 

(i) (jruIiulinuK TIT. rl. Miiria 11. d. g. A. 1'. 
c*t U. n'X (1 n*giua lid. defonsortvs, icr .— 

(ii) 1G89 X lG0,j —(iii) Saudf. .'>-18 d; 

llapin, vol. IV. p. xxii; Hist.. JV. 

G; U. M. l‘h..tn«r. Seals, pi. XXVII. 
1-2; (Tresor eiigravi's a kIoiic <lcsign for 
a great H»-al whinli was never eompleled, 
H. M. Del. Seal XXXV. 110)-(iv) J5. 
M. .Add. Oil. f>0G7, 133.3G. 

(i) Oiilielmus III. d. g. M. 11. K. ct II. r. 
1 '. d.~(ii) l(;9r>. 1702—(iii) Sandf. GIS e; 
l‘iet. Hist. IV. G1; 11. AI. Pliotogr. Seals, 
pi. XXVll. 1-2—(iv) 11. AI. Add. Oh. 
.'>008. 

(i) .Vana d. a. AI. H. F. (d II. regiua, f. .1. 
X'e.—(ii) 1702,. 1708—(iii) Sandf. 6181.; 
II. AI. rhof..gr. Se.ils, pi. XXVIII. 1-2— 
(iv) Add. ('ll. in 11. AI. 80(5,i. 

(i) Anna, &o.—Hritanuia anno ivgni .\nna> 
regime sexto- (ii) 1707 x 1711—(iii) 
Sandf. d50; Uapin, IV. 340; j*ie1. Hist. 
IV. 17'J; 'IVesor .\.\1.\; 11. M. 1‘hotogr. 
Seals, pi. XXVlll. 3-1—(iv) 11. AI. Add. 
Oliurtors, 1G281-1G290. 

(i) Georgina d, g. M. Jl. F. ct H. r. f. d.— 
Brunawieeri. <4.1-unenburgeii. Dux aaeri 
lioinaui Iniiierii Are.hithesaurariuH et 
rrineejia Fleetor—(ii) 1714 » 1727—(iii) 
Itapiu, Harrison’s Ed. <»f 1789, vol. IV. 
nl. 1.; Pictorial History, IV. 283; II. M. 
Photogr. Seal, pi. X'XIX. 1-2 — (iv) 
Jl. AI. Add. Ch. G301, Dot. Seal, XXXVI. 
232. 

(i) G. d. g. us hefore — (ii) 17*27 x 
17G2—(iii) J’iet. Hist. IV. 587; 'I'resor, 
X.X.MII.; II. AI. Photogr. Seals, pi. 
XXIX. 3-4-(iv) 11. AI. Add. Ch. G302; 
Dot. Seal, XXXVT, 22; Church Uriels, 
Jl. U. 9, A.l). 17(12. 

George 11.'s seal used unlil 17G2 at least. 

See II. M. Chureh Uriels, 11. ll. 9. 

(i) G. III. d. g. AI. 11. F. ct H. K. f. a. 
JIniii. ft Lull. d. Sacri Jloniani Imperii 
Archithesaurarius et P. E. etc.—(ii) ?— 

(iii) 11. AI. Photogr, 9.S0, ]-2—(iv) 
11, AI. Proof ijupi-cssions in Di-pt. of 
Antiquities. 

(i) uf, — (ii) ? — (iii) ll. AI, Phologr. 

980, 3-4; Trcsor, XXXV. —(iv) 11. AI. 

iVnV/, matrix wit/i a jttc allvra- 

Hons.') 

(i) «f.-(ii) 17G4xl78G.>—(iii) U. M. Pho¬ 
logr. 981,1 2 -(iv) II. M.ibid, and Del. 
Si-als, XXXVIl. fG. {(rartvr Jillat ivit/t 
royol arms, and other alteraiious to the 
.•none matrix.) 

(i) G. J11, d. g. AI. 11. F. et H. r. f. d. Ur. 
el L. d. S. K. 1. A. 'V. ct P. E., Ete.— 
(ii) ? until 1801 —(iii) 11. AI. Pho- 
(..gr, 982, 3-4 -(iv) Jl. AI. Dept, of 
All till. 

(i) (i. .III. d. g. Ilritanniarnni rc.x f. d. Ur. 
ct L. d. S. Jl. 1. A. T. et P. E. Etc.— 

(ii) 1801x1820.?—(iii) Jl. AI. Pbotogi-. 

981, 3-4—(iv) U. AI. Dept, of AiiUq.; 
Ch. Uriefs, 11. XlJll. 2, and 6, dated 
1803. {iSamc matrix with legend and 
royal arms altered.) 

(i) (f. Tcrtiiis d. g. Jlritanniunini r. f. d.— 
et in terra Ecclesia* Atiglieaiuu el Hiher- 
i)i(!iL‘ supromuin caput—(ii) ? x 1820 

(iii) Tresor, XXXIV.; U. AI, Pho- 
togr. 982, 1-2—-(iv)!!. AI. I)ept. of 
Aiitiq. 


SEAL-ENGRAVING l-Diio-SiNKTNCi, E. C. vol. iii. col. 518 ; 
LAi»ii>Auy WoiiK, E. C. vol. v. col. llOj. 

SEAAVEED, uh u inaU'rial ol‘ iiunuilactim'.s, is apiilicd to 
many useful piir])oscs. Alaiiy kinds contain iodine, and others 
soda, whence tlie nse of sucli weeds in ohiainirifc kelp and 
Larilla, Some kinds yield a siihstitute for isin<dass ; some are 
distilled in Siberia to obtain a spirit. 'J'lie tangle, a seaweed of 
flu* Orkneys and Shetlands, is luiok and sLron},^ enough to be 
made into knife-handles. Fishing-lines are made from a tine 
weed feathered on the coast of Norway, Trans])arenry is {.(iven 
to jiaper in the East l>y a vaniish maile from stiawited. The sea- 
wrack of Scotland is a. ^'eiieral name for many kinds of seaweed 
employed as a source of soda and iodine, a fertilising manure, 
a food sought by oxen and sheep wlieii pasture j’ood is scanty, 
boiled and mixe<l with coarse Hour, a food for hogs, and a jiacking 
mateiial for bottles and crates when sent to market. 

SELACIN, C,„Hih n liydroi-arbon olitained, along 

with projnoiiic aldidiy<le and !(nianth(d, on distilling calcic sebalc 
with excess of lime. Tt crystallizes in colourless lamina', which 
nudt at 55", .and dissolve readily in alcohol or ether. (Petersen, 
Ana, ('hem. /‘harm. ciii. 187.) 

SE(!EHNENT (from mrrna, to separate), tin' name given to 
the small vessels of the body which ■|)(*rforni the functions ol 
secretion, or the .separation of Iluid or solid mutters from tin- 
blood. 

Sl'XJlLS UNI) SLGIIZIG [Sixtv-stx, E. G. S. e.d. HllDj. 

SECONDAHY ALCOHOLS. Tliese, are. u class of .alcolloIs 

of the Keucml loin.uhi | C(Snm+,)lUXo ^ "“•L 

therefore from the normal alcohols | Qpj ^ 

in having a lumvlous organic radical combined with the same 
carbon atom wliich i.s united with the hyilroxyl. Ho. .Erotn this 
it will be seen that they urcj closcdy relateil to the correspuiidhig 

ketones, I Sf ^ ^ dilfering from tlnau in cmi- 

( C(-)ll-.„ill2Tn-|-l) 

tainiiig a molecide more hydrogen. In fact, these alcohols may 
be prepared hy^ the action of Jiasccul hydrogen on the ketone 

jCH, 

( Ct hne 

Acetone. 


. H - JCIJ, 

-l-tla— ICmeHHo 


Hydrogen. Tsoprojiyllic nlcoliol. 
Coiivcr.sely, the distinguishing chara.(‘.teristic of the secondary 
.alcohols is that they yield ketones by careful oxidation, and not 
acid.s as the normal alcohols do. [ALC'oiiOi.s, E. C. S. col. HO.J 
SECllET WRITING ICiiYrTooiiAniY, E. C. S. col. G771. 
SEEDS. The ]>rinci])al seeds im])orted from fori'ign countric.s 
into the United K ingdom are chiver, grass, cotton, llax, and raj>e- 
seed. The quantilie.s and values in 1872 were :— 

Clover and grass-seeds . . 292,556 cwts. . . £ 752,147 

CVitton-.seed ..... 167,9!1() tons , , 1,4()4,724 

Flax and linseed .... 1,510,746 (p s, . . 4,495,657 

Rape-seed. 249,281 „ . . 625,048 

SEIDLITZ POWDERS, gentle a]>erient ])owder8 consisting 
of tartarised soda, two drachms, aud hi-carhonate of soda, t^yo 
smiplcs. This mixed lanvder, from a blue paper, is first di.s- 
Bolvcd in water, and tlien thrown into eflervescence by the 
addition of half a drachm of powdered tartaric acid, frtjm a 
white jtaper. 

SEJANT, sitting. In Heraldry a lion blazoned seated with 
liis forjvpaws stretched hefore him is said to be sejant; but it 
is Bitting upright on his haunches Im sejanUrampant: when 
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blazoned Bitting iipriglii and full faced with his fure-pawa ex¬ 
tended, oa ill the crest of Scotland, he is sejant-uj/ronte. 

SELAH, a Hebrew word, which modem versions of the Old 
Testament leave untranslated, and which occurs in three verai's 
of the sublime prayer of Haljakkuk (llab. iii. 3, 9, 13), and is 
said to occur seventy-three times in the Psalms, \vhere it is found 
ill contact rather than in connection—Ibr its insertion or omission 
is iiidilferent to the literary sense or the grammatical construc¬ 
tion—with passages reiiiarkahle for their elevation, majesty, 
and solemnity. The woid Selah is conserjiiently regarded by 
many as a note of admiration to excite si)ecial attention, in¬ 
terest, and observation. Opinion about its force and .sigiiilica- 
lion, however, is by no means iiujiuimous ; for although an 
almost universal consent allows that it is a musical direction, 
there is nothing settled about its particular power and intention. 
Some critics, who derive it from a Hebrew verb signifying to 
raise, understand by it a raising or elevation, or other modilica- 
tion, of the voice or instruments by which the exce])tioiial fulness 
and volume of the sound are made to indicate thii singular sig¬ 
nificance and grandeur of the sentiment; others, who derive, the 
word Selah liom a verb signifying to he still, or silent, uiidei- 
Btand a pause in the singing which was to he lilletl up by an 
iiistrimiental interlude; whilst othei-s, again, suppose that it 
was intended to direct a Te])elilion of the passage whicli it([imli- 
lied as being Avorthy of an uncommon degree of study and (diser- 
vation. 

>SELEN10(>yANATES, a scries of compiuinds auahigoiis to 
the Bulpliocynnates ISuiiriiocYAMiOK of Potassium, E.C. v<d. iii. 
col. 37IJ, containing selenium instead of sulphur. PotdSiilc 
sdmiocyaniitt', (bNKSe {KS>',C,JVSe), from which all the other 
seleiiioeyanates are obtained, is prejiariul by liising together 
Beleiiuim and putassic feiroeyanide, or ))y dis.solving selenium in 
ai|UcouH ])otasHic eyanide. The salt crystalli/i's in delnpiesceni 
needles, wliich a.re very soluble both in water and alcolnd. 

SELTZER WATER, an acidulous mineral water suprdied 
by a spring at Seitz, near Slrasburg. [Minj-jral Watfii, E. (1. 
vol. V. col. Gtil.] 

SEMEE [llEUALDp, E. C. vol. iy. col. 07(>J. 

SEMltHOLOliY (IVoin (rrjii'nuy, a sign, and Aoyoy, a discourse), 
a treatise i>n the sym-iitoms and signs of dise.»se,s. 

SEMlTi(> LANCJ UA( J ES. Tlie ter«u S<uiii(tr, a]»]die(l lo 
this family of'langunges, is derivi'd from Shcin, the sou of Noah, 
ll is sometimes called the Syi-o-ArahiaTi family, and emhraces 
the Hebrew and Phaniician [Pikknician Lanoi.'.vok and In- 
•scRll’TTONS, E. (J. S. col. I(1.S3J ; the Anuiiaic, which includes the 
Syriac, and the so-called Chahlecf of the Lible and tin* Targuiii.s ; 
Hu* Arabic., Ethio]nc, ITimya,ritic, and the iec,ently ri'covered 
Assyrian, by far tin*, most important of the Avhole laiiiily, being, 
for its redundant vocabulary and grammatical precision, us 
Hincks characterised il, “ the Sanskrit of the S(*mitie lan¬ 
guages” [As.sykiax Eanouauk, E. C. S. col. 173; Cjiai.dke 
Lanouauk, E. 0. S. Col. -183). 

These languages may, for the hi'.Uer understanding of their 
peculiarities, be grouju’vl in thri'i*. classes. 

Isl. The Hebrew, with which are most clo.sely relato<l the 
Assyrian, Moabite, l^lneniciaii, and Punic, ll seems to form 
the coiiiieciing link hetwei'ii Arabic and Aramaic. 

ihid. The Aramaic, or Arainmun, ]»ec,uliar to Syria from the 
most remote times, Syria being .still calle<l in Ai’.ibic. “y>V/fo/. 
Slmm” the country of Sheni. When wri1.ti*n A\illi Jlelirew 
characters, as in tlie books of Danie.l and Ezra, or in the 
Targunus, it is commonly, hut errone.ously. called (■liaUfm; but 
when occiuTing in Byriac characters, as utill uae<l by the Aluro- 
nites and other eastern Christians, it is usually called N//riVtc. 
Bey-oiul the use of dilferent characters there is little real dif¬ 
ference between them [AiiAjniiAN Tj.\NUUA<rji, E. I', vol, i. 
col. 474], except that the Jewish Aramaic has many cormidioiis, 
and is more or less mixed with Hebrew words and forms. The 
lircvalenco of tlic Aramaic among tin: Jiuv.s after the captivity is 
confirmed by many passages in the New 'restameiit. Words 
with udiicli we are all familiar, r. //., Ahha — lather ; Kphpha- 
///«== be opened; Tulithii ta/ai = Hainsel, arise! Ke 2 >has:= 
(Cephas =: a rock ; Jiaca = empty one ; the, woi-d hnr = son, in 
proper names, as Barabbag, JUirjona, Jhir-Thiirvns; Corbaii:=z 
ollermg, gift; Gahhuiha = an elevated place, a tribunal; Acel¬ 
dama (erroneously for Alceldama) = field of hlooil; Maranaiha 
== Our Loi-d cometh ! (hlijoiha = a skull; Tabitka — an aiite- 
lojie ; Canaanite = the zealot, in the iiaiui; of Simon, erro¬ 
neously rendered the Canaanite, as it is an epithet, and not an 
ethnic designation i i¥ar/i7)m7t = wealth, literally, that ia wIM 
OM iriuts; and lastly, the exclamation from the cross, AY/, E7i, 


lama sabaciJtaui, which are not Hebrew words, but the Aramaic 
rendering of the first verse of the 22nd Psalm. The Ni*\\' 
Testament calls the dialect spoken in Palestine in the time of 
our Lonl and his apo.stlcs ; hut the above specimens of 

the venuicular lungmige of Jesus and his contemporaries are 
ino.st, certainly Aramaic, and hence the language is sometime*: 
called Byro-Chaldaie. f!li»si‘ly related to the Aramaic is the 
BAMtVRiTAX, a mixed dialect of Hebrew an<l Syriac, in which 
the remnant, of the Samaritans still remaining at Slieehcm-- 
NahluH have jm*si*rved the Pentateuch, written in a charactei’ 
clo.sely apjiroxiinating to the Placniciuii and the Hebrew of tin. 
Alaccabean coins. This i.s called the Samaritan vinviou, m 
which language also they have an historical work, called the 
Samaritan (.'hcumdi. They have, also a venerable copy of the 
Pentateucli in Hebrew, but in the Samaritan or old Hebrew 
character [Alpiiai5i:t, E. V. vol. i. col. 240j. In the opinion oi' 
soiiH! .Riblical critics this Samaritan Pentateuch was the original 
of the Sepluagint version, so far as the l*entateiich is concerned, 
which, in the passag(!s where it diverges from the receiveil 
te.vi, is moat frequently supjiorted by the reading of the Samari¬ 
tan tc.xt. 

Of Aramaic character also arc iJie Nuhathcan inscriptions in 
Eastern Palestine, as well a.s the writings of the Aleiidaites, or 
Za)>ians, .sometimes cidled discijdes of St. John the Haptist, 
living near the Persian (Jnlf; and of the Nestoriaiis in the 
mountains of Kimlistnn, and also the liturgical literature of 
the (Ihaldean (fiiristi.ans at AIusul. The Alarouites still employ 
the Syriac chiiracter for writing Arabic, and use Arabic boi'k**, 
printcil in the Syriac charact'-r, which is thou called Kardmn. 

3rd. The Auihic., which i.s tin*. .sa(Ted language of the Aln.^lem 
world, mvl in one or other of its (lialects is spoken from tin 
Persian (.lull' to the .shores of tin* Atlantic. The llimyaritic of 
S. E. Arabia, ami the tleez, or Eliiiojnc, of Abyssinia, liehnig to 
this class of the Semitic family, as does also the Amharic, 
though it is much ilegeiierateil, and greatly mixed with African 
wodIs. The, pronunci.'ition of Arabic ditlers much in tlie 
variou.s coiiiilriiis in whicli it i.s Bjtokeii; yet, we liave generally 
foiiml, that the .Arabic of the Koran .'Uid of good writers was 
mider.stood by the ))(*st society in ovi*ry Alolnimmedan country 
ANe have had occasion to visit. Not only has this been the ca.se, 
in Syria, hut wv, wi*re. as wi*ll uiulerstood by the, educated iu 
Tunis, Algeria, and Alarocco, and by natives of the oases of tin* 
Sahani. It is cbielly the H/idni Arabic which clillers: Ihe. 
lilrranj lunguagt^ is much tin* same evi'iywhere, and is vi'iy 
geiieially cultivated. A .Eiiro]>ean acquainted with that, niul 
able to sjieak it. with lluency, we. always found, has met with a 
kiiul and re>.]HJctful reception trom Alolnvmmedaiis of every 
country. 

A.s to Arabic literature, its wealth is immense ; hut space, 
will only allow us to mention the Koran, the ‘Alif Laila wa 
Lailaluii,’ or Thousand and One Nights, with tlu* ‘ Alakainat’ of 
Hariii; the ‘ Aloiillakat,' or sii.s]tended jioems, vhicli go hack 
before Mohammed's time, the F.ables of Lokman ; the ‘ KaUliih 
wa Itinuiidi,’or, fables vtf Bidpai, or Pil^tay ; Abnlfeda's ‘ Life, 
(tf .Mohamiued,’ and ‘Y'akwinm ’1 J.hildan,’ or Geography (»f 
varioii.s countries; Al)(l-Alhit.irH ‘ Hesc.ription of Egyjtt;’ 
Edrisi V ‘ (ieogrjqthy ol Nubia;' Ibii Khaldun’s ‘ Hi.story of tlie 
Perber.s,’and ‘Akhbar el Franj,’ Clu-miicles of the (.h'lisades ; 
ibu Aiiihshuh'.s ‘Fakiliat ul Khiilifu,’or Fruit of the, Culijtlis ; 
Ibn KhalUkaii’s Pittgvaithical Dictiomiiy, ‘ Wafayat’ul Ayan 
Ibn Ratiitah’s ‘ Travels Shalira.staui’H ‘Jioitk of b’eligious mid 
Phiht.sophicul Sects;’ Alakkari’s ‘Hi.story and Literature (tf the. 
Aral.t.'^;' Alaki’izi’s ‘ De.scrijttion of Abvs^.inia ;’ Zuruakhshari’fl 
and Al-Tkiidawi’s ‘ (Jonimenlaries on the Koran.' 

Hamza of isjtuhan, Ala.siidi and Tabari, are, writers of general 
histitry ; JJoha-eddiii and Knuid-eddin wroti! biognipliies of 
Saladin; and Ibn Arabshah the Life of Timur. Abu'l Faraj 
and George Elniakin wrote history; whihi others, as Avicenna 
mid AA'erroe*', wrote <»n philoHo]tby ; The ‘Alfiya,’ by Jinnal ed- 
Hin i.s Oil Arabic grammar; ami Damiri, Kaswini, mul Ibn 
Jieitar wi-oLe on natural history. Arabic, also abounds in Poetry, 
example.s of which will he found in (.‘urlylo’s ‘Specimens (tf 
Arabian Poetry.’ (Cambridge, 171)0.) See also Sclmurrer’s ‘ Bib¬ 
liotheca Avabica,’ Silvestu* de. Sacy’s ‘ Ohrestomathie ot Gram- 
iiuiire Araho’ and tlie ‘ Bihlioth('fpie Orieiitule’ of D’lJerhelot. 

Beside.s the strictly Semitic languages above euiimerati'd, 
there is .*^1111 a huge groiqt (tf longues, closely related among 
themselves, mid heal ing a certain degree of relationship, espe¬ 
cially in their grammar, ht the Semitic. Tlu*se languages extend 
from the Atlautic to the borders of Egypt, and from the 
Aiediterr.iueau southward to Timbuctoo iu the centre of Africa. 

0 E 2 
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They constitute the so-calJed mh-Scmith or Berber tongues, now 
M>oken hv the Sliclloos of Maroeco, the Kahyles of Alt»eria and 
TiiniH, the Wurej^Iuns and Beni Mozab of the Oases of the 
Saliara, and the Touaregs or 'Fuariks, wandering trilies of* the 
Desert, as also l)v tlie natives of Siwah, or tlie Oasis of Ammon, 
on tlie coniines of Egyf)t, and formerly hy the; Cuanchea of the 
Canary Islands. It has been shown by Professor F. W. Newman, 
that the various Berber dialects belong grainmutically, not text- 
Qidhj, to the Semitic family. Bei)sius, Benfey, and Bunsen 
fliij)j)ose also a relation more or less distant between the ancient 
Egy^)tian and tiie Semitic family. Beni'ey would diyiJe the 
Seimtic family int(> tw(» branches by the Isthmus of Suez ; the 
Asiatic- bi'amdi would then emlirace all the hinguage.s usually' 
comprehended undei- the name of Semitic, while the Africjin 
branch would include the Coptic and all the Berber dialects of 
North Africa. “ The Egy])tian language,’' says Bunsen, 
“attests a unity of blood with the great Aramaic tribes of Asia 
whose, languages an* called Semitic.” ’I’he 'i’uarika have a 
pee,uliar systcjii of writing which is of great ant i<juity, characters 
of the. same form and value as thos»* now in use among them 
being found in the Liby-PlKrnican inscription of Tiicca. 
[Phceniuian Lan(;uaoI‘: ano iNst uiiTioNs, E. C. S. col. 1685.] 
Some ]diilologist.s even reckon the llaussaand (hilla tongue.s, 
together with the Tigre and Amharic, as Semitic.. But these 
outlying menihcrs of the family, very interesting in themselves 
and of great antiquity, and covering a large space, deserve and 
wall receive further investigation. 'J'la* traditions of the Semitic, 
race sill point to Arabia as their original home, where appa¬ 
rently one languagi*, with jierhaps slight diahM*iic, variations, 
was common to them all. Even now we do md find in the 
Semitic family those large divisions which characterise the 
Aryan tongues, dividing them into Keltie, Slavoni<*, Teutonic. 
Iranic, and Hellenic, branches in which little relati(tnshi]»seems 
tr) e.Nist between memhers id dilferent groups ; hut in Semitic 
the various dialects ai'e relaU**! t<i each otlier as closely as Gothic 
to High and Low German, Old Norse, and Swedi.sh or Anglo- 
Sa.von : the dilference betwee.n them is similar to the slight 
varisitions which e.haracterise the Kreiich, Sjtanisli, Italian, and 
Portuguese. No one. can mistake a Semitic language. 1 st. Nearly 
all Semitic languages (exceid llimyaritic ami Ethhqdc) are read 
from right, to li“ft. lliid. All Se.mitie alphabets express <»nly 
cfoisfiitanta; vowel-points are of remit invimtion, jind evidently 
adojded from Western nations. Ihd. Se.mitie. languages ahound 
ill giitturahs and .>-iliihints, 41h. The consonants remaining 
unchanged, various shades of meaning are (ditaiued by clianging 
the vowels, fith. All Semitic, languages are distmguislie.(l by 
dis,syllabic routs consisting of flinr consonants. (>th. The verl> 
ha.s blit two teii.ses, pa.st and future, with ]>re.sent and ]>erfec.t 
pail.ieiples, and a great variety of conjugations, by wliicli, from 
the saim* root, can be j-s'olved active, passive, caii.sative, and 
rellexive notions. 7th. 'J’lie noun has only two genders - ina.s. 
and fom. : no neuter, htli. lii the jtronouiis the. obrujue cases 
and ])osse.ssive.s are indicated by forms a]»pe.nded to the noun and 
verb, called sutlixes. t)tli. There are very few compound wctrd.s, 
except in proper mimes, loili. ’Pile syntax is excessively 
simple. For the student who aspires to be a Semitic scholar, 
we recommend Hebrew as the simjilest fnrin of Semitic .speech, 
and the best introduction to tlur remaining members of the 
Semitic family. Oiiec ma.ster of Hebrew, grurnm iticully and 
lexically, the otlier languages can he attained with ease and 
pleasure. 

It is the glory of the Semitic, race tt» have given Europe an 
alphabet, and to have Jounded the three religions which arc the 
heritage of the most ailvunci*d nations of the world. We 
arc on the eve of great discoverie.s as regards Semitic, 
nations and Semitic, ])hilology. The conlimud discovery of 
llimyaritic Inscriiitions in Sonthein Arahia, and, above all, 
the wondrou.s revelations continually made by Assyrian scholars 
from the decipherment of the cuneiform tablets, liaxe already 
sliowii to w'hat extent the Semitic, tribes were indebted to the 
Tiiraniim Accads fGnAJ-nicK J.iAN 0 UA<ii':, E. C. S. col. 484], 
not only for their civilisation but for tlieir literature, and 
bow the Accud woixls liaA'c embedded themselves in Semitic 
languages; just us we lind the Latin words for gold, eln- 
fihdiit, ami datvf, three articles of ancient commerce obtained 
from Africa, ex|)rcss the Berber names hy wliich they were 
luiowii to their exporter.*? in North Africa ages ago, a.*? now. 

(W. B. nodgson’.s A’utea on Northern Africa, the Sahara ami 
(Soadu/i, New York, 1844; Lottner’s articles in Transactions of 
th£ Philnlogiad Societii, ‘On the sister families of languages 
coimccled with the Semitic lainily Gcseniiis, (icschirhfv dcr 
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Hehriiischcn Sprache und Schrift, Leipzig, iHlo; the ILdjviuv 
Granjinar and Lexicon of the same author; Renan’s Ifistoirc 
Generate et Sysihne compare desLangnes Semitiqncs, Paris, 1855 • 
Max Muller’s Science of Language, (>th ed. vol. i. p. 31i) ; Merx’s 
Graimnatica Syruwa, Jena, 1870 ; Bernstein ami Kirscli’s (lirvA- 
tomnthia Syriaca ct JjCXIcoh ; Norri.s’.s Assyrian JHetionary, aial 
Oppert’s and Menant’s, and espei'.ially Sayce’s As.syrian Graiii- 
niar.s; Wright’s Gravunar of the Arabic, ami Freytag’s and Lane’s 
Arabic Dictioiiarie.s.) 

SEMOJJNA, hard wheat, not ground so line as meal or 
flour, hut ill grains like small millet-seed. It i.s much us(*d in 
Franco in making the. fine, bread called yruan; in Italy as an 
ingredient in the kind of porridge known ns polenta; und to ;i 
smaller extent in England for making puJding.s. 

SENILE DEMENTIA, the decay of the mental powers in 
aged iKjrson.s. 

SENSITIVE FLAMES [Fi.amkh, SKN.smvK, E. 0. S. eol. 
1010 ; Pvu()mktf:r, E. 0. S. col. 1752], 

SEI’ABGYLIG AGID. In the reference under Anehoic, 
Acid, E. (*. S. col. 120, Separgylic is a misprint for LErAKUYi.ic 
Ainn |E. G. S. col. 14.57J. 

SEPIA, prepared from the black Ihpiid found in what i.s called 
the iiik-hag of tlu‘, cuttle-lish, is ti dry sediment formed inh* 
cakes or sticks. Black sepia yii*lds the. eommon writing-ink of 
Ghimi and Japan ; brown sepia, used hy xvater-e.olonr painters, 
has had its colour changed hy the action of caustic potash, boil¬ 
ing, filtering, jirecipitating, &c. 

SEPTl(.hEMlA (from (rrjirw, to jmtrefy, and atfia, blood), in 
medi<*.iiu‘, that febrile slatis which ari.ses from absoiqdion of pu.s 
orsaiiie.s into the circulation. 

SEPTIGiS, things which ]>i*omot(* juitrefactioii. 

SEPTUM (from stpes, a hedge), in anatomy, a term in com¬ 
mon use to indicate a membranous, mmscular, or bony partition 
between om*])ait and anollit*r ; as S, mdricnlornniyiln.' muscular 
wall Unit divide.s tlie right from the left ventricle of the lieart. 

SEQUELA (from segiior, to follow), in medicine, a disea.sc!, or 
di.sea.s(!(l condition, which is the consequence, or .sequel, ol’ 
another ; as wluui drojisy follows S(*arlet fever. 

SERGE, an inferiiu* twilled cloth [Wooi.lisn and Wokhted 
MAN urACTrHE.s, E. G. vol. viii. col. 

SKROSITY, the colourles.s liquid which results from the 
action of heat or an acid on tin* serum of the blood. 

SERPENT WORSHIP [OmriTKs, E. G. S. col. 1025]. 

SKRVICE-BOOKS, written or ]>rinted works contaiiung the 
lilurgie.s, jirayens, otlic.es, hymns, and otlier formularies, as used, 
with the eoiicummce and nmh*)* tlie sanction of regularly con- 
.stilul«*il authorities, iii the public witisliqi of almnst every reli¬ 
gious eounnunity throughout tlu* world. Some of these are 
of very aueieiit. date, tJie (ilrt*ek ami Roman lilurgi(*H having he.cii 
eommitted to writing about tlu* ;h*d or 4tli emituries afti-r 
(dirist. In the nio.st jirimitivi* ages of the church each bisluqt 
]iresciihed Avliatever 1‘urni of worsliip he tliouglit most exjiedieiil, 
and accordingly each church or dioci'.se had it.s oavu ])arlicuhir 
services. Aflerward.s the (*cclesiastical authorities agreed to 
conform to certain definite uietlatds of comluctiug jiublic. worshi|> 
according to dire(*ti<ms issued from time to time at synod.s held 
for the purpo.se, and it was at length enacted that the same 
order and iinilbnuity slioiild he olw-rved among all religi(<u.'< 
congregations professing tlu* .same doc.trines and uniti*d togetlicr 
uiuler one common di'iiomination. The Latin .service-hook.s of 
tlie Romisli Gluirdi may be classed a.s General Service-book.s (/. 
those which contain u cidlection of dith*ri*.nt ollices, an cxamjih* 
of which will be found in the ttjjicia caria ad nsuin ordmis 
patram J'nedicatorani —a heantiful MS. in the British Museum, 
iiiimhered Additional 23,935, und (‘xiicuted in France at the‘end 
of the 12th century),—and those which have some particular 
de.siguation, as Missals, Breviaries, Ordinals, Pontificals, Bciu- 
dictioiials, Manuals, Troparia, Processionals, Order for the 
Collects, Gonfessiunals, Penitenlials, Ghoral Books, Gradnals, 
Aiitiphonals, Jlymiials, Miscellaneous Hymns, Psalters, Li*c- 
lionarie.s, EvungeRaria, MartyroJogie.s, Prayers for A'arious occa¬ 
sions both public and jirivate, and Books of Hours. The 
priiieipal service-hooks of tlie Greek Church arc the Eucholo- 
gion, corre.sponding xvith the Roman Missal ; the Meiuna, wliich 
in a gi-eat measure resembles the Breviary ; the Paracletice or 
Great Octoechus, containing the ferial office for eight weeks : 
the Triodion, or offic.e.s for Lent, from the Sunday hefoic 
Septuagesima to Easter; and the Peiitecostarion, or office ot 
Enster-tide. Before the Reformation the public services of ibc 
Churcli of England were not contained, as they noyv are, in one 
volume, but in several, which were culled the Mass-book, the 
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Graile or Gradual, the Hymnal, the Antiphoner, the Processional, 
the Manual, the Portiais or rortirorium (which was so styled 
from its heiiijf of small diimmsioiis and therefore easy to he 
carried about), and iJie Primer. I'lie. services and olHces con¬ 
tained in these hooks were lounded on tlie different “ Uses,” 

(. orders for condiictin;^ public worship,•which then j)rcvaih!d 
in various paits of the kin;^fdoni, and aceordiiiglv we are, told in 
the admonition “ concerning the service of the Uliurch” which is 
in'efixed 1o the Book of (Jominon Prayer, “And whereas there 
hath been great diversity in saying and singing in churehes 
within this realm, some folh)wiiig Salisbury use, some Here¬ 
ford use, and some the use of Bangor, some, of York, some of 
biiicoln ; now from henceforth all the whole realm shall have 
but oiu- use.” The. Book of Uoiumon Prayer was ordered by 
jiiirliameiit to be ]>Tinted in English in lolS, and by the act of 
I'jiiformity, passed ill lodi), it was ordained that tin* onler ()f 
divine worshii) as settled hy Graiimer and other eonimissioiiers 
apjiointed for the purpose, slioiild he the only one used after 
the Whitsuntide of that year; in Ihol it was revised, and, after 
having been siijiju’essed by (pieen Mary in Ifm:*., was re-estab¬ 
lished by (,)neen Eli/abeth in the first year of her reign, loot). 
King James’s book was ]iiil)lished in 1(U4, and King Charles’s 
book, whicli is that now in nse, in ItttiJ. it would he im))«»ssihle 
to specify’- tlie various servic.e-book^, hotli written and printed, 
in use among various religious oomniiudties throughout the 
world ; but the n;ader is refeiTed for a list of them to the (dass 
(’atalogue of i\]aiiuseripts in tin; British Museum, under the 
word “Service Books,” and to tlie Catalogue of Printed Books, 
uuder “ Liliirgii'sand see also Antuuiony, Brkvi.vry, 
Lituikjy, Mass, Missai^, E. C., Ercinn.udY, Guadl ai., 

.IIVMNAR, E. C. S. 

(Rev. W. Palmer’s (h'i(iiii<i< Lihiniit'a'; Bev. U. F. Liitledah 's 
J^ojuifar Oiitiiuc of tht\ Ifiaforii of iln’ Ifohj NtiHfrrit ('Imirh; 
Uev. J. M. Neale’s Kmijis on Lihinjiftlomi niul Chinrh Uinlnrif; 
and The I/itortjit'n of SS. Mod', Joho a, (Vno nT dhn/.'io.^loni, and 
liiisil, and tlio dlmirh, of Malahar,}))' the same authors; Mas- 
kell’s Ancient LHartias of the Chinrh of diojland; Wheatley, 
On Onninon ]*nnier; Bock’s ITierin'ijia ; .1. B. Marsileii’s 7//.s7(>rv 
(f Chridiaii Chiireh(.ii and Seetn.) 

SESQl'J (an abhreviatioii of ficniisijne, and a half), a seieiitilic 
term in common use to signify any unit, atom, or measureil 
(juautity, and the half of it. 

SE\'BES WARE [Pottiouv, hi. C. vol. vi. col. Osm], 

SEWAGE. A few remarks on this suliject Avill be found at 
the end of the article on Suwicus [E. vol. vii. col. 48Sj ; an<l 
the e.xpcriments tlieii in course ol trial at Beieesler, where the 
solid matters well' heiiig iirecipitated, and at Biighy and Wat¬ 
ford, Avliere the liquid itself was being aj>plied to the land, wen; 
alluded to. In the fifteen yeaih that have eia|tscd since that, 
article was published, the Avhole siiliject of the ctnnposilion and 
\alu(: of Ki'wiige,—the necessity of cutting it off from our wells, 
water-courses, and rivers, as ileslruclive* of fisli and a danger to 
human life, -and the he.st modi;s of dealing with it, whether in 
a liijiiid or solid form, have been lurge.ly illustrated both hy 
e\])erimeut atid hy discussinii. Tl may be welt, then, to make a 
few additional remarks on this sul)j«-ct under the distinct heads 
of composition, value, and use. 

I. Unnijiodtinn of Siii'aije, I’liis varii'S with il.s souiri' and the 
(luantity of water Avith Avhieh it is diluted. The sewage from u 
large city contains many wortliJess matters Ava.shc«i from the 
st,n*ets which do not e.vist in the drainage of a eoAintiy house ; 
and tliesi; matter.s are I'or the most j)ait suspended in it, or 
readily subside from it. The more A'aluablc inatlers are either 
light mat.lei’s Iluating in it, and se.parahle l)y longer .suhsideiice or 
hy tittering, or tliey arc in solution. The Iluating matters arc 
the puljj of jiaper and the solid excreta of the. Ijotly, or the fatty 
and greasy suhstances that are, Avashed away from oiir kitclien.s. 
With these is blended the common salt, so largely used in cook¬ 
ing, and so iiotahlc a constituent of the liquid excreta of the 
body. Tills common salt is so ahundant in all sewage (consti¬ 
tuting ahoiit .a fourth ])art of the soluble maltei'-s of an ordinary 
town specimen) that the liipiid miglit he aptly described as a 
solution of common salt AAdtb the addition of a couioamth’ely 
small (piantity of soliible ami su.sjicnded matteis. Of the soluble 
matters ammonia and jihosphoric aci<l, and salts of potasli and 
inagnesia, are the chief, the two lirst mimed being hy far the most 
iluipoitaiit; and of the insoluble matters, wind, lime, and oxide of 
iron. When the soluble matters are e.A"a])orate(l, tliey are found 
to consist of about an eighth part of combustible matters ; and 
the matters in suspension consist largely of matters that can be 
burnt. Let these facts be borne in mind, and one of the most 


scientific and practically useful plana for utilising sewage mattera 
pi’esently to be described Avill be readily understood, 

2. I a hie of Sen:aife, This has been Aveli ascertained by the 
results that havi; followed the usi> of the liipiid on every kind of 
soil, and eA'eii on bare sand ; and it has be,en slioAvn that tlie 
excreta of the liunian body (being all that escajK's from it lhal 
does not piis.s into the air), and tlierefore the equiA’aleiit of all 
lood consumed by it, with lliat e.veepLion, if they Avere siippo.seil 
to be extracted, .separaleil, and purilied, and sold in the ojien 
market, woiiM yield a sum aiquuaching ten sliilliiig.s a head for 
an adult. But it is not juissilile, for obviou^ reasons, to fix any 
value in niouey ]>er liead of a i)o])ulation on the sewage as it 
escapes into the tlruins ul a great city. It is, however, a well- 
establishe.d tact that, the .si'v. age of oiir towns has a commercial 
value Avhicli is only jnevenled Irom linding an exprea.'^ion in 
money by tin*, needful cost of dealing Avith matters so large!\- 
and inconveniently diluted. 

.1, l .'ie oj p,y the loice of (‘xpevimeni and di.M'Ussioii 

the use, or utili.sation, of sewage has hei;i! ri ipieed to the ex]»re,s- 
sioii of a few ]>Hncii)le.s. It may he taken for ]»tovi d that, when- 
cA’er the Avhole of the, seAvage can In; drained olf to ii suitable 
.spot, and ])nin]H‘d u]i at moderate co.st. to a |)oiiit from Avhicb it 
eaii bi' di.stributed to a siillicieiit area of hind by gravitation, the 
nio.st eeonoiuical and inodiielivt- result will he aeliieved. Bui, 
Avhere these c,ondilions cannot be lealised, some chea]) means of 
collecting the coarser sus)iende,d mallt'i's, ami throwing doAvn the 
lighter ones, must be re.sovted to. And by refi'iring to Avhal has 
been just said about the composition of sewage, it Avill not be 
dillicnll te imlieate at lea.st one good nn'lliod ttf procedure. The 
se'.v'age contains coarse suspended matters which, when l•olle(ted, 
ami dried, form an excelli'nl fiie-l,and light, malleis in siniien.-ion 
Aihieli can be readily llirown down by milk of lime. Let. ns 
snppo.se the mixed mailers lines thrown doAVii, Avliieh eonlain 
much liiicly diviiled combustible mailer, t(» be collected and 
dried, and then Iniriit by tin* fm l affoi'ded by the siisj»ended 
matters, and wc* bring about tliesi-resiilt.s : I. beodoiLsalion of 
the .sewage. '2. BenioA'al of all sii-.jteiided matters, and of some 
di.ssolve<l matters, and the ilischarge o( a clear, liarmle.ss, saline 
liipiid into the nearest slieam. lb Agricultural lime, contain¬ 
ing many A'aluuble adtlitions. 1. An e.\c.ellent cement, re.siilling 
from llie hard hnrnt linn-deposit giomid to ]>owdcr. Thi.s is a 
brief account of tin; prim;i]iles whicli have been acted on at 
E.ding, and Avhich it is propo-cd to iqiply at \Ve.st Ham, Bii- 
minghani, and other ]ilai-e.s. Gem'ral Scott, wIio.h* proces.s Ihi- 
is, 1ms e.sti mail'd the ])lant fora i>opulation of 2r),(M)o at libtK)/., 
and the *'ost of wages and maintenance at 1-B. a week; and 
this current exiumditure would be defrayed by tlio agrieiiltural 
lime or the cement obtained. 

It should he. AN ell understood lhal .sew.age, as it flows through 
the .sewi'i's of our towns and as it would How tlirough AVell-con- 
.stnicted open eultingsAvith a. propi r fall in the country, eontains 
no olfeiisive gas, ami has only a not very dill'nsive animal odour. 
Jf, therefore, it is promjilly dealt with by such a ]iroe.ess as that 
just imlic;iled, m> nui.suice is created oven in the immediate 
iieighlionrliood of the works. We Jiave selee.ted the jtrocess just 
de.scrihfd as the one which, on the whole, e.omhines the greate.st 
miiiiber of adA'untages in tho.se. cases in A\diieh the whole liipiid 
cannot l>e iv.adily jqiplied ti> the soil. 

SEWAGE FABMING. Thri'c ju’aetiee.s are in use for getting 
rid of town-.sewage- -(1), its dii'ccL ajijilic.ation to land on the 
principle of irrigation ; (-J), the manuractiin' of its fertilising 
jirojx'rtie.s inbi manure by jirecipitalion ; and (15), it.s liltration, 
the .solid portion tillered uiit being used either a.s manure or 
otherwise. 

Altliough the first is more, geiiei-ally recoinniende.<l, the Hecond 
lias been adopted hy about thirty towns ; wliihsl no feAAT.r than 
tifiy-four town.s liave committed themselves to the third. In 
the irrigation practice Loo little attention has been paid to climate, 
and the (|uality of the- .scAvage and land. Thiw a few soAN'age 
farms liave been taken, and fiom these rules Inive been deduced 
Avliieli seldom apply to others. During tin; .season of vegetation, 
Avlieii plant groAvlh is activi*, town .sewage may he .snccesHliilly 
applied to land, proviiled tlie land is properly prejiared to re¬ 
ceive it; blit during the Avinter niontli.s, when vegetation is 
dormant, it cannot be bo a]>]»lied. The h-iigth of the aetiA'e and 
inactixm periods arc very ditfereiit in different latitudes and alti¬ 
tudes. Ill some slieltei'i'd itlaces in the soiitherii counties of 
England and Treland, tin- hitter may not exi'.eed two iiioiitlis in 
favourable seasons, whereas in elevated and exposed situations of 
the north of Scotland, the IVtrmer may not be more than four 
inonth.s. The iliHerence is very reimirkable, and its teaching 
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ought to he U|»]>lic<l carefully. If during three or four months 
the Hcwage can he mm-c Huccessfully utilised in the fonii of a 
solid sewage nianurt! than hy its dirc(;t application to land, what 
inllueiiee will tlii.N have upon the irrigation i)ractic‘e of the re- 
inuining eight or iiiiu! growing numtliH'/ If a staff of hands, 
with expensive machinery hjkI a])p!U’atns, has to l)e kept up 
for nine mouths, a loss must he sustained. Is this loss to he 
j)lace<l against the solid or the li(|uid ]>ractice ? On the other 
hand, when the sewage is apj)Ii(!d to the laiul during the Avinter 
mouths, it often dcjos more. Jiarm Ilian good, especially under 
arable hiishandry, whicli is now iickuoAvledged to he the most 
prolitahJc. 

In discussing the manuriul value of town seAvage,it is cominon 
to fall into two extremes,—to overvalue and to undiTvalue. 
The latter is the most ohjectionahle; hut until se.wage is pro¬ 
perly collected and sent to the country, its manurial value cannot 
he determiiietl. Ex]ierieiice (d’te.n teaclies when other im^aiis 
fail, anil so fannera find, contrary to former opinion, tJiat .sewage 
can l)c too much diluted with watei- even in dry seasons ; that it 
contain.s an excess of worthless soii<l malter; that the ipiantity 
required to produci; the. d('Hire<l fertilising elfe<t deju-ives the 
soil of that alternate cour.'^e of aeration wliich is essentially 
necessary to succes.srul jiracticc ; and that in wet sixison.s, when 
HCAvagc is more than u.snally diluted ami lomh-d with wortlile.ss 
or superfluous .solid matter, it renders practice uiqirolitahle. The 
heavy lo.sses now sustained by towns will eventually teach flu 
necessity of adopting a dilferent economy. 

Tin: (|ue.stiuns of the .siqieriority of iron ])ipos over hriek 
sewers, aiul of liquid ovm- solid si'wuge numiir'', are. old ones ; 
and so is the sejjaratiun of storm-water from ordinary sewage. 
Under tin*, present practice, Avhen tlie ,'towage, arrives in the 
country, it is allowed to flow iti open ditches and carriers before 
it is spiead ovei the l.'ind, AvhiM'ehy a sec.omi AVJi.'^te of manurial 
clement is exjieiieiiced, he,'>i(|es the loss sustained from the 
large area of land thus oeciipii-d hy ditches and carriers. The 
qiiaiity and quantity of sewage are also not uniform, owing 
to the ililfereuces in the consumption of water during day and 
night, the flushing of sewers at .stated intervals, and the un¬ 
certain inflinv of storm-water. By the plan of small ])um])ing 
centres, Bturiu-water is separated from the sewage and othef.- 
wiae disposed of. 'I’he dille.rence in the consumption of xvatcr 
day and night w(»nhl remain, hut the Hushing would he uni¬ 
form instead of at intervals, jairposely to prevent stagnation, 
and tlie ne.ed of jieriodical llusliing to Avliich stagnation in 
sewers gives rise. To meet the.se dill’ereiices of supply in quan¬ 
tity and ([imlity, fanners ado[)t the altiTiiative of turning olf 
the sewage from one lield wlien it has enough on to another. 
J5ut liowever favonrulile the weather may he, the. practice is far 
from satisfaclory—and even with storin-AVuler renio\ed and the 
flushing uiiifoi ni night and day- -three drawbacks would remain ; 
fnt, night Avork is ohjectionahle in our liekle climate ; m'lmd, 
the rough of the soliil malter in the sewage has to he, removed 
by lilt,ration heihre it i^, lit for being a])[)lii*(l to the laud, ami as 
this has to he done Avhen it arrives at the farm, it in many cases 
throws no small ditiicnlty in the Avay hv increasing the expense 
of getting rid of o])en ditches ami carrii'rs, ami of ero])])iiig tlie 
land tlaiy oeciijiy ; third, the quality of sew'agc is suhject to 
improvement in order to reaji from it the greatest re.sn I is. Thus 
it iv(]uires the aihlitioii of eertain urlilieial ])rodiie.t,s of modern 
manufactiue, ns the salts of amiuunia, lime, Ac., befoje it can be 
economically ajijilied for the growth of different ei‘op.s. The idd 
iractice of using farm-yard manure exe.lusively for all crops ha.s 
»een given ii]), and Ihr similar reasons scAvage in its normal stale 
rcijuii'es doetoring hefore it can lie n.sed Avith juolit; for, us 
quantity iloes not make np for quality in the former case, it Avill 
not do so in the latter. 

Numer ous jilaiis ai'e jtnqMKsed to obviate these object ions. 
Only two rei[uire notice, vi/., to elevate tlie lilteriiig tank so 
that tire liltered seAvage may How into a cistern, haAdng a head 
juessure snflicient to send it to certain points, from Avhicli it 
Avoitld he distribuliul by level iron or earthcnAiV'are caniers, as tit 
present, on tire principle of irrigation. The. se-Avugc in the 
cistern can he doctored, or the urtilicial manure cun be koavii 
broadcast over the land, and then Avashed in hy the rfeAvage. If 
the laud is hilly, and the filtering lank so placed as to send the 
seAA'uge to the higliest levels, cistenis might oe required at loAVer 
levels to break tlie fall of the seAA^age ; or Iavo or more liltering 
tanks at dilferent levels may he used. In other rc 8 p«cl.s, this 
j)lan Avould remain suhject to the objection (»f niglit-Avork and 
application in heavy storms, Ac. The second tiLin is similar in 
some respects to the first. Instead of a single cistern, two or 


more tanks are proposed on the most elevated grouml snflicient to 
hold all the sewage required for tAA’eiity-four or forty-eight hour.s 
or longer, so as to obviate night and Sunday work, and to im. 
prove the doctoring process and operation of application. Thus, 
if there are two tanks, one could be doctored and emptied Avhil.st 
the other was filling. If three, the newly-doctored sewage would 
have time to undergo certain changes found to be favouraldc, 
and so on. With regard to the size of tanks, if sewage is threi.' 
or four times stniiiger than at present, the quantity rei[uircd l>y 
the land aa'ouM he, proportionally less. The seAvage would he, 
.•qqdicd to the land in less time, and l)c more under the control 
of th(‘ farmer. 

Of the sy.«tem of agriculture best adapted for the utilisation 
of toAvn seA\^^ge, little more reimires to be said. The drainage, 
levelling, and laying-out of the. land are identical with the 
cuinmuii jiractice of irrigation, fully described in E. C., vol. iv. 
col. H‘)l. The chief imju’uvenient since IHGO is in the growth of 
com and root crops, and in most (;ro])H grown by market 
gardeners. Italian rye-grass is the ])rincipal grass crop groAvn. 
Tlie yield i.s heavy and the cutting.s monthly, luit the plant re¬ 
quires frequent renewals, which is best done by inteivcning 
crops of com and rools, as A\dieat,‘oats, rye, cabbage, and otlu r 
cro]»s of tliis kind, mangel-AVurzeJ, siigur-bect, carrots, &e,., all 
sncce.ssful ly groAVU. When grown on the flat, as Ilaliun rye¬ 
grass and the cjiealia are, sewage i.s applied over the Avhoh' 
.surface, ns in irrigated meadows. When grown on narrow 
ridge.s, it is nlloAved to trickle down I he furroAvs between, as in 
the couimon practice of watering corn crops, including millet, in 
Home ]>arts of Asia. 

SEWING-MAOIIINK. The stockiiig-machiiic, the bobbin- 
net machine, the knitting-machine, the net-making machine, 
the tamhonring-machine,. and tlie cinhroidenng-niacliine, all 
eontrihiited to suggi'st mechanical apparatus for seAving. Many 
liatented se.Aving-maehines failed in ])rac,tical a]>plication, hefore 
the siusa'.ssful e.stablislniiejit of inventions for this purpose- 
one, for tamhonriiig, or loosely interlacing threads by luwue- 
of a needle baving un eye. near the ]toinl; another for sewiiij.; 
gl()\a-s by guiding a needle caiTviiig a thread to and fni Lliroiigli 
a tightly chisjual glove. ; a third, fur producing a tainliour- 
pattern hy imncturing holes in the cloth, and dragging ii]t a 
thread ihrongli them by a kind of crochet-book ; a fourth for 
seAving leather Avith a double-pointed neeille, and niechaniial 
fingers to pull the threail boLii Avays alternately; a liflli, for 
H-odiicing patterns on net or lace, eavryiiig one thread on a 
Kibhin and another on ii shuttle, nith ingenious appliances for 
interlacing both of thi*m with tlie ground or foundation ; a sixth, 
for ]>vodncing a double-chain embroidery stitch, having seve¬ 
ral needles with two eye.s each, an I'qiial number of rei'ls nr 
bobbins of tliread, with a ioojicr and a hook to aid in producing 
a douhle-chuin loop ; and a seventh, haA'ing small sfiutlles in 
coinhiuatiun Avith lieni ne.edle.s. These ingenious contrivanc.es 
contained tlie germ of the real seAving and stitching machine ; 
and so did many other inventions A\diich for Aairious reasou'j 
failed to rcAvurd the inventors. 

In IMo Elias Hoavc, an American artisan in Massachusetl!^, 
invented a scAving-maehiiu; intended to be used for coarsi^ Avork 
in cloth ami leather. Tie knew little or nothing of previnu.s 
inventions, and develojied his contrivance, according to his own 
ideas. With the aid of a partne.r, lie patented Lis invention ; 
but ]>oveity ])iv.ve.ntod him for three years from jirotiting by 
it. lie came to England, sold his patent (for England), Avorked 
at it for some time, at a weekly sulaiy, and ri'turned to America 
still very ])Our, Obtaining the aid of a capitalist, he defeated 
many iiifruigenients of his jiatent, established a sevviiig-machiiu;* 
11101 . 017 , and amassed a fortune. Walter Hunt, a jioor nic- 
chanic, had invented a machine Avilh two neeilles as far hai.k 
as 1834, but as it never came into use it did not aflect the 
validity of Hinve’s ])atent. Meantime the. jiatent for Englaiid 
AA-^as worked profitably by the purchaser until 18(50, Avhi'ii it 
expired. Other patentees, both in America and in England, 
rapidly IblloAved Avith new inventions; and the iiunies of 
Thomas, Singer, Wheeler and AVilson, Wilcox and Gihhs, 
Weed, Judkin, AVliiglit and Muiin, Newton and Wilson, Grover 
and Haker, Thimmonier, &c., shared AAdth IIoAve the celebrity 
attached to this trade. Among clothiers, wholesale bool- and 
shoe mauiii'acturers, leather-workers, shirt and collar-makers, 
dresa and iiuiutle-inakers and others, sewers and stitchers gra¬ 
dually availed themselves of this aid to rapid working; i'ac- 
torics for their manufacture were established on a large scale 
chiefly by American linns ; and sewing-machines became kuoA\ ii 
in all the civilised countries in the Avorld. 
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The principal machines may ho grouped into two classes ;— 
(1) Those which form the stitch by means of one thread ; ami 
(3) those which employ two tlireads. The simplest single- 
tliread machine passes its needle completely through the cloth, 
thus imitating familiar hand-work. In a more cuniplc.\ kind, 
a sort of crochet-needle, terminating in a liook, is gras|)ccl 
by a clip and pushed through tln^ cloth ; a thread l)eueatli 
i.s caught hy the hook, and pulled up through tin' ])erforation 
in a loop, which loop is re-passed throngli the cloth at a short 
distance ; the hook catches and hiings up a second looj), 
winch passes through the first- an action producing a kind 
of chain or crochet-stitch. Different varieties of the..se single- 
thread machines produce the shoemaker’s stitch, the running- 
stitch, and the tambour or cliain-stitch. The douhh'-thread 
machines are of two sorts, the one with and the other witlioui a 
shuttle. The double-thread chain-siilch machine jwotluccs more 
secure work than tlie singh', hy causing tlie interlacing of two 
threads in such a way as to resist unravelling. The double- 
thread shuttle machine curries one thread in a needle and the 
other ill a small steel shuttle. A needle, witli an eye near tlio 
point, can'ie.s its tlinvad down through the cloth, where it forins 
a loop ; the slinttle, moving horizontally, earries the second 
thread through this loop ; the needh'. then jiussi's npwanls, Imt 
leaves its lofip interlaced with the shuttle-thread ; the .successive 
downward and U]>ward movements of the needle, and to and fro 
movements of the shuttle, make a series of loops, each of which 
consists of nn eiitangle.Tuciit of the two lhrea<ls, so close and 
tight as to give this name of the loch-dUrh to tlie kind of inter¬ 
lacing produced. 

Most of the principal makers have ohtained ]uiients for im¬ 
provements in detail, introduced from time to time ; but speak¬ 
ing generally, all the inachines may be classed in one or other 
of file groups abovi'-named, viz., single-threml plain-slileh, 
siugle-tliread chain-stitch, double-thread and double-iiccdlc lock¬ 
stitch, double-tliread and needle-aiid-slinttle loch-slitch. Most 
macliLiiiiS used for men s clothing, Isiot-muking, and other kinds 
of heavy work, juincipully the Mowi', tlie Thomas, and the 
Singer inachines, are oi the lasl.-named groii]*, uliicli })ro<luces 
the strongest stitch; the clieajicst kinds, for light domestic 
needlework, are chiefly of the lirsl-mimed group; while, the 
interini.'diale. kiinls are largely used for dn-ssmaldiig and orna¬ 
mental needlework. The shultle machines have the disadvan¬ 
tage of making a rattling noisi', when •working, a d«*fe.ct from 
whicli the Wheeler amt Wilson douhlc-lltread inacliiue is 
exempt. The, Wilcox and flibbs macliiuo makes a. more secnri' 
stil.cli than any other with a. single, thrcail; while it is easy and 
(|nick in rvorkiiig. The Newton /ind Wilson m.'icbine, having a 
j)iercing-nee.dle and a looping-needle, intended for light rvork, Is 
de.sciihed (as it existed fourteen years ago)inEMnu<*ibKiiiN<.; and 
Skwino-Machinks, E. C. vol. iii. col. 85(5 ; later patents havi* 
iiujiroved the action without affecting the princijile. TJie small 
machines are, driven hy hand only ; the medium sizes by li.and 
or by foot-treadles ; the largest, for manufacturing ]iurj>osc,s, by 
steam-power. Many of the iniprovcmenls introduced from t ime, 
to time, are intended to increase the varieties of work that cun be. 
(lone by macLiue ; the.se varietie.s now comjuise sewing, seam¬ 
ing, stitching, hemming, felling, hasting, l.ui’fving, frilling, (juilt- 
iiig, binding, cording, braiding, and embroidering. A speed 
of 3000 plain stitches per ininule has been obtained for fine 
work. 

The manufacture of these machines enormous, especially 
in America; hut the stuti.stics of nuiabtr and value, occasionally 
put forth, are not to he depended njion. 

SHADE, a form of the dcjiarted soul or spirit. Amongst the 
Egyptians the soul had a khaibi or shade ; but it does not cf e.arly 
appear if this wais a part of the soul itself, or a kind of parasol 
or shade to screen it from the too-j»owerful rays of the sun. In 
Homer the souls of the dead are named siciai, or shades, although 
according to others the soul had no sliadow, slcia or shade. This 
shade, which was neither the body nor the soul, but something 
hotween, was also called hy the Greeks eidolon vt jihanlusnui, uiia 
by the Homans umbra or simulacrum, and descended to Hades. 
These umhrm could not cross the Styx before the body was 
buried, but flitted about 100 years on the banks of that river, 
after wliich they were allowed, if they desired, to cross the 
stream. Some confusion appears in the dill’ereut accounts of 
the future state about the shades; Ulysses saw that of Her¬ 
cules in the Elysium, while the hero himself was in heaven. 
The shades which had passed the judgment went, according to 
their merits or faults, to different places; those of dcjmrted 
heroes, us Achilles and others, to Elysium or the Elysian iields; 


the w’icked, as Tantalus, Ixion, the Danaids, and others, to the 
Hades. They were evoked and called to earth hy a peculiar 
diviii.'itioii, called Xckifonniiiln'a, aud ruslied to taste the. blood 
of a sacrificed black ram. 'riit* shades v'ere su]»po8ed to be con¬ 
ducted to Hades by Hermes or Mercury, ferried over the Styx 
by Clmron, and be umlcr the goverumeiit of Hades or Pluto 
and Prtiserpine, (Homer, iiihiss. k. 41)5; Cicero, iJiviuai. i.; 
Gerhard, Miithn1<Hji>:^ s. 497.) 

SHAKING PALSY [ Paualysih, E. C. vol. vi. citl. 285). 

SHALE, an imporlant manufactme of recent introduction, 
based on tlie use of bituminous shale, is treated under Pau.AF- 
FIN, E. G. S. col. 1 (545. 

SHALLOON, a liglii kind of woollen or worsted cloth, sup¬ 
posed to have derived its name from the town of Cluiluiis. 

SHAMPOOING, a mixed proce.-s (»f rubbing, kneading, and 
stretching of the body and limbs while the ju rsun o]>crated upon 
isflweulingnnderthou.se of tlic vai'oiir bath. Ii. Kgypfc it is 
calh'd massiHI/. 

SHAPING MACHINE, The sliaiung mnc.liine\)f mechanical 
engineer.s coin!lines .something ul’ (he action of hoth a latlie and 
a ])laiiing machine to shape tlie curved suifaces of levers, ciaiikfl, 
&c.. Sometimes the cutting tool, attached to the end of a lever 
or bar, tiuvels to and fro over the Avork ; in other iTistaiice.s, 
the Avork traAuds along under the ti'ol. The shajung machines 
employed in Avooil-Avorkiiig ])avtiike more of tlie character of 
carving machines. 

STIASTKAS, or SAS’l'IlAS, the most ancient and sacred 
l.iAV-books of the llindiH, of Avbicb ibal. of Mann, ‘ Miiiiavad- 
j hanna.siistra’ (Institutes of i\liinii) or *Smi'i|.i' (Tradition) bears 
the liiglie.st repiilat ion, being regarded hyllie llindiiH aslbe oldest 
I and liolie.'l text .'ifter the Vedas |Mani', E. ('. vol. v. col. 4()2J. 
Otlier Jaw-codes DharmasAslras') aic noticed under Sanakkit 
liAMiirAun A\i> IjTUHATrjiK, J'k t'. A'ol. vii. col. 2()2, 
SHEAIUNG MACHINE [Wuoi.nr.N MAXurAtTURK, E. 0, 
Ami. A'iii. col. loolj. 

SHEAllS, or large scissors, ('ni]iloyed by tailors and other 
Avorkers in thick cloth, have broad blades and projecting ])ivot.s. 
Those employed by gardeners for pruning and clipping are more 
Aoiried in form ; some linving long wooihm liandJefl, some a 
.s])riiig between the bandies, and some an adjiidmenl for making 
one blade move along theotlier Avliile tliey are (‘oiuiiig together. 

SHEATiriNtl (E. C. vol. vii. col. otHi). Most of the paints 
I and coinpoHilions a])]ilii'd to the bulls of iron-built Hhiyis, to 
u’o.ect them from the action offlca Av.'iler and marine am ihuIh, 
ia\’e been found to peel oil’or lii'come deterioraled. The Ihiglisli 
Admiralty Imve obtained good results from covering the. lower 
part of iron-plated ship.s Avitk zinc, Avbich preserves the iron 
from the action of tlie. Avater. M. lioux, of the French navy, 
has Rucceeded in insnlal.ing the iron by means of sheet copper, 
but Avitli some -imictical diJliciiltieH. 

SHEEP, THE, IN HEALTH AND DISEASE. In recent 
improvements in the breeding of sheep sufficient attention has 
not been ])uid to their health. A heavier carc,a«e-AVeight i.s ob- 
ijiiued at an earlier age, but the rpudity of the mutton is inferior ; 
the. general health is not ro good ; AA'liilst the. sheep is less 
hardy and more liable to contagious and other disea.se.s. There 
are exceiitioiis Avhere tin* iiiiality of the avooI and mutton ia 
preaerveu, but the AA’eight falls short of that of the obeflc forcing 
syfltciu. The sheep, like, the jiig, Avill force to a great Aveight 
at Jin early age, but, only at a sucriiice of Ijealth. The extra 
AA’eight L largely coiujiosed of iat, the prodnclion of Avliich 
under this mamigenumt i.s antagonistic to the gi-owth of liealthy 
neiA'^e and musch; (lean meat), lli'iice. the la Ipless condition of 
the extra-fat shec]) slioAVU at our fat-stock markets aud Ghristuias 
e.xhibitionH, and the Hiiirerings they endure. Muflcular and ner¬ 
vous energy i.s soon e.xhau.sbal. Tin* structure of the heart, 
more esjiccially of the right ventricle, is even in health unlit for 
much exercise,' aud Avheii weakened by forcing on inijiroper food 
and AAdtbout the amount of e.xercise rc([uired for the normal 
groAvth of muscle, it is easy to account for the prostrate condition 
of the aninifil aud the siiflering.s it endures. The blood of a 
healthy sheep is richer than that of the o.s, but Ichs in cpiantity. 
The pulse is from ten to twenty heats ijuicker per minute. 

The sheep is a voraciou.s feeder. It. Avill eat greedily large 
quantities of root-crops and other succulent forage jdaiits not 
natural food. Hence il. never dues aau*11 on such when given 
alone. At first the. stonuicli and bowels are deranged ; and 
after the abeep has taken to such food, it either does not pay 
for what it consumes, or else, if it takes to fatten, it in at a 
Bacrifice of health ami the quality of its mutton. The sheep 
j requires drier food than the ox—richer in quality, but less in 
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quantity— and oontainin}' hjoip condimontal ]iro]»ertk‘S. Tho 
haultli of lainks is often j'reat.ly injun'd l)y the imunqx-r food 
consumed )>y tlieir dams, sucli us irri'^'ated nns'idow grasses, 
inangidd Armze.l, ite., pnrposcdy given lo produce a large How 
of njilk. Even when corn and chaff are given along with 
such food, it is difficult to get milch ewea to eat n sulliciency 
of tlic fatter wlien the former is given separately. For sheeji, 
and indeed all nuninants, the two should he mixed hefore 
they are given, as recommended under Cattle-cookery [CIattm-: 
MAN.vfiKMKNT, E. C. S. c(j1. JfjH]. Put, as there (liivcted, a 
iliffereiit mixture, i.s required for the shee.j) than for the ox. 

The health of the shee]), like that of our other donie.sticated 
animals, is greatly aflect»*(l hy climate. The different native 
breeds of the Jirtish islc.s illustrate this very consjncuously ; 
and it lia.s often been remarked that those inhahifiiig the, mo.st 
ex])osed situations, such as the mounlain breeds of Wale.s ami 
Scotland, iiiaintain their liealth better iu their native w’alks 
than when taken iimh r the fu-sU-ring hand of sho]»herds in tin; 
lowlands. Tlie fact teaclu's a ])jactie.al I(*sson, no le.s.s ajqdicahle 
to lowland than to highland breeds, that, according to the old 
adage,“aT.quiretl hahifs become a st'cond nature,’’ami that ehangc.s 
eontrary to sueh in\olvc a R'lc.rifici' <if Jiealth. When a ehange 
of elimati-, tlierefoic, hecome.s neces.sary for commercial or other 
j)ur])nse.'!, every means at lie' (‘ommaml of the larmer .should la; 
adopled, .so a.s 'to KUpi)Iy food, water, shelter, mid everything else 
agreeable lo the natural reipiirements of the newly pur<hased 
Hock. ’I'he, food may he heller, hut to be .so it must be natural, 
and so on. 

Mo.st of tin* disca.ses of tin'sheen are dm- to misinanageim-nf 
in some form or other. Malurally, th(‘ race is healthy. (,)f 
late years a very heavy lo.ss has been su.stained from the preva- 
Jiuice (tf contagii)U.s disease,s, sueli as foot and month disea.s(* 
[Foot and IdoDTu iJisKASK. E, C. S.], .smali-pox [S.MALi.-pox 
IN SllKKC, E. C. S. I, .seal), rot, fluke iu tin- liver ((liniouia 
hrpatinnn) [E\To/,o.\, E. C. and E. C. S,, Nat. Jli.st. Div."]. 
Under artificial management tin- shee]» is doubtless veiy liable 
to such diseases. Put this ought not to be tin* ca.se, Jor to 
none of them is it naturally suhject. The former twii arc 
ini]»orted from llie continent of Europe, where they are gene¬ 
rated hy mismanagement. Scab comes from tin* same quarter, 
and ouglit never to exist in any well-mnnaged Hock. Tlie same 
may be said of fluke iu tin; liver which is due to im]>rojicr food. 
Pike the ox, the shec'p is suhject to .stomach ami bowel complaints 
from imjirojjcr food; it siilfers mure from llic latter than tlie 
ox. Derangement of the bowels al.so gives rise to other maladies 
by lowering vital for.e, thereby rendering the skin, muc.oiis 
Jiiembrane, Ac., liable to be infested with ]>arasites. A similar 
low state of heaJtli, ]»redisj)osiiig to di,sense, ari.ses from .sheep 
being uvei'crowded in hovels, Ac. A juire atmosphere is e.s.sential 
to tile, health of the sheep : it is a natural rc(piireuieiit, and 
the .slieep suffi'Ts more from tlie contrary than the ox. Our 
niomitiiin breeds, when left to themselves, ahvay.s select a 
healthy lair in which 1(» rest during night, 'fheir choice in this 
res])cct is very reniarkable and familiar to shepherds, so that 
nmler artificial nianageiiieiit the ju’actieal lesson taught should not 
he lo.st sight of at a time when 1 he Josses .su.stained hy flockiiiasters 
amount lo a national calamity. I’he other <li-scases of sliec]! are 
th().se common to our donieslicated animals, and need not he iiidi- 
vidnalihed. 

SHEEP-STTEAPINO AND WASHING MAGllINEPY. 
At tlie Interiuitioiial Exhiliitioii, ls7l, the Messr.s. Gwyniie and 
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Co., London, exhibited a sheep-shearing machine, a liorsc-clip- 
piiig machine, and a ''h(*eji-wa>hing cage,—the latter being part 


of extensive .sbeep-wasliing macliinery and apjiaratus. The 
.shep.p-.she.aier and hor.se-clipper, arc .so like each other that 
tlie annexed engraving may he used to illustrate l)oth. It 
.sliowH the head or ciitting apparatus of a slieep-shcarer iu 
the hand of the sheiiherd. Tii principle it rese.mblcs an old 
rotary risipiiig machine, a is a stationary circular comh or 
filiger-bar, slightly convex below, lo guide the jioiiits of the 
fingers mer the .skin. H u are two cuttiir bhulc.s on a sjtindh* 
driven liv the covered mitre wdieel, u, at about 1*200 levoliition.s 
]>er minute, HO that the two blade.s make 2*400 cuts, c is an 
iidju.stiiig set screw' for ])ie.s,siiig the cutter bhuh'S to the comh 
]ilate. I) is another set screw for holding the rotary ])arts firm 
to the stationary, and for removing the cutters to he sharjiened, 
K shows the operator’s hand, v is another covered mitre whr‘el, 
the hevil gear acting as an elbow .joint; and u is ]iart of the 
spindle that gives motion to the cutter.s, the unper ])ortion of the 
.spindle being driven by a covered mitre wlieel on the end of a 
weighted lever who.si; fulcrum is the axis of a light lly-W'heel 
and strap-pulley on the to]) of a fixed standard. A hoy at a 
crank hclow' gives motion to the two strap-jailleys above, one 
at the top of the standard, and tin* oth(>r on the axis of the 
iipjier mitre whee.]. As the hall of the weighted lever balances 
the instriiinoiit in the band of tlie opei-utor, lie movi's it over the 
convex and concave ])art.s of the body with greater ense than he 
c:in do the common .sliear.s, and with far less hardship to the 
.slice]). And as if makes a cleaner and clo.ser cut, there i.s a 
greater yield of wool A man with a hoy will clip .six hoi-si-s 
Ibroiu- he c,an do with tlie comnioii .sci.s.soi'.s, and it is calculated 
.six .shceji can bi* sborii in tin* time of one witli Hliee])-.sliears. 

SIiojhira.slihiij is being slowdy iiiiju-oved. Tin* hi'sL (tf the 
oil ]imctice.s still in ii.se in our liighland sheep-walks cannot be 
de.scribed in fewer words than is done hy the ])o»‘t Dyei*:— 

“ (Jay sheiiniig tiim* appronr-lK'.s. First^ however, 

Drive to llie double fold, ii]H)n the bnrii 
Of a clear river ; {jc'ntly drive tlie tleek, 

And ])luiig(! tliem one by out* into tlie Hood.” 

The im]iroved ])radice now* being introduced into our Anslrii- 
lian colonies i.s the furthest advanced, as tin* slii-e]) are waslied 
without haiidliiig, Indeetl h!nid-wa.s])in.g large Jloeks of from 
10,000 to I00,0(t() head i.s inqtraelicahle. And as badl.v washed 
wool involves a h(>av.y lo.s.s, not only from the weight of dirt in 
it, hut also from the delerioratioii of tlu* w*ool, the inqtrovetl 
])ractice merits .sjteciul notice. Tin* ditference ('X])ress(-d in 
money amounts to J’rom 4tl. to (it/. ])(*t ]touiid, so that tlie gain 
to an Australian lloc.km.n.ster .sht-aring 100,000 sheep is sometliing 
eonsiderable,. The An.straliaii ])r.acti(-e. consi.sts of twm sliowa-r 
baths and tavo tepid ])lunge or swimming baths. The tir.st 
show'er bath i.s for soaking the wool and loo.sening the dirt iu 
it. The sheej) are led into the narrow’ i)as.s!iges of the “rtoa/te/ 
yari/,'* as it is termed, hy a few traiiu'd decoy sheep, one for each 
]>as.sage, and in it tliey remain until the sheidierda find the 
wool i.s tlioroiighl.v soaked. Petweoii the raining yard and the 
tii‘.st sw'imming le])idbath there i.s a “ ya/v/,” in which 

the .shoe]) remain iiiitiJ the dirt i.s soloo.sened as to w.a.sh out in 
swimiiiiiig. AYlieii this is elf(*cled the gates to the tir.st swim¬ 
ming hath are o])Piii;(l, wdieii the decoy slicep jump iu, fol¬ 
lowed in tli(*ir pas-sages by the others as fast as the, sh(*.])her(ls 
will allow' them, as in waskiiig sheej) hy swijiimiiig in a, livi-r. 
They w'alk out into a.second restiiig-yard, wdicre a short stay iiniy 
be iiece.ssary, and from which tin* shoe]) jinss through tlie seeor.d 
bath into the yards of the second show'er b.-ith. The first show'er 
bath, or “raining yard,” has ]»erlV)rated waler-pijies on the roof 
for slioweriug down the water. The second, teclnii(*.ally termed 
“cage baths,” consist of any nnmher of narrow cages that iiniy 
be r(*(piired, caeli snttic.ieiit to allow a sheep lo ])as.s through, 
and surrounded wdth jicrforated W'alcr-pijH's. Into these tin* 
decoy sln‘e.p enter. The .shniling of the door lets on the W'aler, 
which flows out in j(*ls with great foi-i-i* on every part of the body 
of the slice]), thoroughly cleansing the W’ooh The opening of 
tin* doors, to let one yvasluid sheep out and another in, shuts ofl 
the water ; and so on, the work of washing j)roce('d.s. 

The dittei'enl departments are druiiu'd so as to remove tin: 
foul water, and the clean water is ])um])ed from the river or 
gully with Uwynne’s centrifugal pumps driven by a portabJo 
I’ligine. The vvaste steam from the engine hi*ats and k(*eps up 
the temperature of the w’ater in the tank which sup])lies tt*])id 
w'ater to the swimming baths. Tlie platform of Hie cage-bath 
is swung from pendant bars, and lias an oscillating motion back- 
w'ards and forwards so a.s to direct the water more eflIcctiveJy 
into the wool ; the force of the water is equivalent to a hea<l 
pressure of about ten feet. 
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SHEERS [E. 0. vol. vii. col. 501]. Notwithstanding; the 
numerous improyeiiients in cranes, sheers continue to he usefully 
employed in raising heavy weights, chiefly at spots where cranes 
coiiVl not be conveniently placed. In 1871 a 25-t.on gun was 
raised into position by means of sheeis, at Gilkicker Battery, 
Portsmouth ; the two legs of the sheers were each 7o feet long 
and 2 feet diameter, with blocks and tackle in proportion ; 
about 140 artillerymen, with two capstans and two windlassc.s, 
raised the gun to a height of about 40 feet, and then lowered it 
into its embrasure. In the extensive new works at Chatham 
Dockyard, sheers with iron legs were set u]> in 1872, capable of 
lifting 100 tons. 

SHEETING [Linen Manufactures, E. C. vol. v. col. 295 ; 
.luTE Manufactures, E. C. S. col. 1404], 

SHIBBOLETH, a Hebrew word signifying a stream, or uii 
ear of corn, the inability to pionounce the initial aapirate of 
which upon one critical occasion cost forty-two thousand men of 
Ephraim their live.s. The Gileadites, whose position to the ea.st 
of Jordan laid them o])eu to the incursions of the Ammonites, 
knowing the valour of Jephthali, begged that he would be their 
captain and lead them against tlie enemy; to which reejuest he 
at length consented, and uttiwly subdued tlie Ammonites. The 
Ephrainiites pre.sently quarrelled wdtli Je])hthah, ostensibly be¬ 
cause he had w'aged wmr u])on the Ammonites w'itliout calling 
upon the men ol' Epliraini to join him in the, expedition. A 
battle ensued ; and “ the men of Gilead smote Ephr.iim . . . 
and the Gileadites took the passages of .Ionian before the 
Ephraimites ; and it was so, that wdien those Ephrainnles which 
Avore escaped, said, ‘ Let me go over that the men <»f Gileiul 
said unto him, 'Art thou an E]>hraiinite C If he said ‘Nay;’ 
Then said they unto him, ‘ Say noAV Shi])bnleth ; ’ and he said, 

‘ .Sibboletli : ’ for lie could not frame to [ironounce it right. 
Tlieii they took him and .slew him at the passages of Jordan ; 
and there fell at that Liiiu', of the. Epluaimites, forty ami turn 
thousand.” (Judges xii. 4, 5, (I.) The w'ord wdiich W'^as on thi.s 
occasion so fatally used to point a tribal or dialectic disability 
has obtained currency in A’^arious modern languages to signify a 
test of speech, rank, and manners ; a critiu’ion of identification 
with any political ])aily; a common symbol or formula of as.-io- 
ciation with any religious community; a condition of admission 
into any cultured, artistic, literav.v, scientitic, or other society or 
corporatiou. 

SHINGLES, tluit form of herpetic rash which shoAvs itself on 
the part of the body where the girdle (cinffidinn) is Avorn. It is 
i\\p, Herpca ::o8h‘r o\ the iiosologists. [Skin, DisEASEfs of, E, C. 
vnl. vii. col. 59(5."1 

SHINGLING ; SHINGLING HAMMER [Ikon Manufao 
Ti UE, E. C. vol. iv, col. 0791, 

SllIOG(K)N, Tycoon, or Tai Shiogoon, tlie title of the mili¬ 
tary ruler of Japan, iireceded only by the Mikado or Plmpcror. 
Tliis distinguished personage sprung from the Daimios and ever 
i-ince his ajipointment has been lord of them. His chief resi- 
dfMice is at Yeddo, and the Daimios .serve at his court. The lirst 
sliiogooii Avas called Mliimmto iin Yot'ilnnin. He Ava.s a groat 
man and subdued many intenial disturbama s i)f hi.s owm coimtry. 
The king being too weak to quell his rebellious people, apiniinted 
Vin'Hoino to be the chief constable of the Avhole of Japan, and 
al'terwards made him Ty shi'fHjoon., Avhich means great general 
{Tif great, Shiogoon. general). TaiJeo sania, also much renowned 
lor ids bravery and zeal, was a legislator, a Avurrior, and politi- 
'•iau, and ]>layed an active part in the ci\il wuirs of his country, 
lb* flourished in the 15th century, and in varied the Corea (with 
an army of 160,000 men), which he .‘'ubdmrd at the cost of his 
lile. Ill order, however, to trace out the origin of thi.s ruler, it 
w ill be necessary to detail tlie tenure of the haul. 

In former times the land of Japan was divirhid equally amongst 
it.s adult population, each male receiving about tw'o Tans, or 
2900 square yards, and each female about two-thirds of the 
wune. Each of tliese landowners Avas to render about a twenly- 
Hei'ond part of his revenue to the king. But after a time the 
npp('.v classes, or the military, gained ascendancy, and without 
sanction of the king, collected and appropriated to themselves 
by Ibrce of arms tiie estates of the small iandoAvuers. The 
soldiers who were nobles were afterwards called Daimios 
[Baimio, E. C. S.], and out of them arose one more powerful 
tiian all the others, who made himself their chief. This act wjus, 
however, recognized by the Mikado, who finally appointed him 
cornmander-in-chief of all the military forces in Japan. He 
received the title of Tai Shiogoon, and kept the nobles in entire 
f^objection, giving or taking away their lauds as he deemed 
'-\]ie(lient. Those Avho still retained their ])OAver reigned and 
.AUTS AND HCI. ]nv.--l5UP. 


lived as princes in their oavu dominions, having from 20,000 to 
40,000 soldicns under them. From tlie time of its finst consti¬ 
tution the Tyconatu hecanie hereditary, but in default of male 
issue one Ava.s clio.sen from the Daimios, as no female was al¬ 
lowed to hold tins office', Avhile gradually and securely feuda)i.sm 
becunie established. Tliis rul(.*r in course of time tmverned the 
empire, so that the Mikado, although ackiiowledgcif as supreme, 
in power u'as simply nominal ruler. 

Such was the state of things in Jajian until 1808, when a civil 
war broke out, and many ])Owerfiil Daimios revolted against 
their commander, anel supfiorted the Mikaelo. The Tycoon Avas 
vaivjuished and forced to surrender, and tlu? T'yeonate abolished 
as illegal. While these convulsions Avere in agitation, the land 
law.s Avere not viohued by any, lor these Daimio^ felt also that 
as the Tyconate was illegal, they must also be acting against 
their country, as they had gained their power in tlie same 
manner, so surrauhritl ut (Iwir fire, irill, willn)ut iny condition. 
The Mikado granted Itack to them om-teiith of Ilieir revenues, 
and made all tlieir retainers vassals of tlie rroAvn. The Tyi’Ooii 
as Avell as the Daimios are noAV obsolete. (W. Dickson, Jopini, 
8vo, Lond. 1859 ; ('. Macfarlane, Jnpnn, 8vo, Lorul. 1852 ; Mar- 
qui.s de Moges, RccolLrciions of lunlxissii to China and Jajxin, 8vo, 
Lond. 1880.) 

SKIP; .SHIPPING; SHIPWRhpi. The mathernatic.'il 
principle.s of floatation and the stability of sl)i])s are treated in 
Ship, E. 0. vol. vii. col. 508 ; the constructive features, .scien- 
tilic and mechanical, under SniniuiLDiNo, iln’d. col. 518. Tlie 
introduction of the paddle, and the screw, and their history 
down to the year 1859, are treated in Steam Vksski., ibid. 
col. 80(1, The. Avar-lleets of various nations, their ships and 
organization, to the same date, are the subject of Navy, E. C. 
vol. V. ••.ol. 89(5; brought down to the year 1872 in E. (,‘. S. 
col. 1598. In Navjoation, E. C. vol. v. coJ, 894, the science 
atid art of conducting a ship ovi-r tlu' ocean are considered ; 
while the specialities whieli arise from the suhstitntion of steam 
for .sails are noticed muler 8 'team Naviuation, E. 0. vol. vii. 
col, 801. Thi( laws of maritime commerce, in regard to ship¬ 
owners, shippers, freight, olficer.s, crews, ]iassenger8, &c., arc 
tmited under Ships and SniPPiNU, ibid. col. 520. 

Nearlvall the novelties in the construction of ships, within 
the last I'cAv year-s, have home, relation to steamers. [IIydraulio 
P noruiiSioN; Pcrew Propei.dkr; Navy, E. (.\ S.] Irrespec¬ 
tive of the mode, of arrangement, iVo/i nhijiK are more and more 
largely competing with those of wood ; and as steel is lighter 
and .stronger than iron, this metul is much employed for the 
]»l:i(es ami angle.-iroiis of vessels and ships for spHe.ial services 
(such as the navigation of shallow rivers). The nuriliary ncirw 
is much employed for merchant ships ; seidng that it enables the 
greater part (»f a voyage to he made hy sail, limiting the 
e.vpeusive storing and consumption of coal to the occusiftnal 
ii.se of steam-jioAver. Tn'iihsvrcu's, usually side hy side, are 
adopted in some A'essels ; the uhjccts are cliit lly facility in turn¬ 
ing, and the power of continuing the voyage witli one screw 
if the other is di.sahlcd. Ikinhle-hnlhd sliip.s have been tried, 
with a paddle-wheel in the Avater-spuce betAveen the two 
hulls. Some jirojei'.tor.s urge that, as great breadth may be ob¬ 
tained by such means, large double-hulled steamers might 
possibly 1)6 nearly free from rolling, and thus get. rid of one of 
the inconveniences (that of sta-sickne.ss) sutl'ercd hy j)a.ssengers 
across the English Channel. Bessemer’s sn.gie.nded. saloon, and 
Anderson’s aiui/ihrio cabin, arc contrivauce.s for bringing about 
a similar desirable result; the saloon or cuhiii is maintained in 
u horizontal po.sitioii, de.s[)ile the rolling and pitching of the 
.ship, by mechanical contrivance.^; Init neitlier invention has 
yet been ])Ut to the te.st of j /radical e.xperience. Raft steamers, 
of great length and hremltli, have also been proposed for the 
Channel pa8.sage. /'Vrn/.steamers, alike at both ends, with ])ro- 
visions for accommodating a train of railway carriages, are 
already in n.se acro.ss bioad rivers and esluaries; a carefully 
developed plan for adapting them to the Channel passage has 
been brought forward by Mr. FoAvler, C. E. ’flie o])cning of 
the Suez Canal lias led to the building of a new class ol canal 
steamers, narrower and of lighter draught than those which take 
tlie ocean route from Europe to India. Steavi, launches have 
come much into u.se Avitliin the last few years—small fast 
vessels found very useful for many purposes, especially in 
river trade. .Some lately sent out to Australia and South 
America are built of steel; one, 59 feet long by only 64 broad, 
and uccommodutiug 3(t persons, has obtained a speed of 15 
knots an hour, and ha.s the blades of the scr<;w ground to a 
sh.arp eilge to shear oil' -weeds, &c., in shallow rivers. 




SHUFFLE, or SHOVEL, BOARD. 


SIAMESE LANGUAGE AND LITERATURE. 1903 


tShipjdnn mul Sliijipi-n;/ Tra^h;. Tlie merchant vessels regis- each piece which lies over, or inside the line, at the end of 
lured as beloji-iiig to the several jujrt.s of the United Kingdom, a rouml being ‘'in ” and scoring two points in favour of the side 
at two ])en()clft fourteen years apart, are returned by the Board to which it belongs, whilst a piece partly projecting over the end 
of Trade as ioUows of the board scores three points. Should no piece be in at the 

1871. end of a round, that nearest the line counts as one point, and a 

Sailing vcf'Sel.-i . . 22,.')!() piece lying exactly on the line is counted in. Tlie ])layers 

St(um . . . . :i,:is2 “shuffle” altematelv from each end of tlie hoard, the great oluect 


T..lal . . 27,o;>7 2r),Kj)2 

The nimiber h;ul lessened by more than one thousand ; but 
ihe tonnage had ineniased, owing to the substitution of large 
vessels for snmll, and Kteaniers for sailing vessels, from 4,.^>58,740 
tons in 1857 to 5,8!) 1,1211 tons in 1871. 'Phe miiulx'.r built and 
;et to work, in eaeh of tlie two years, eoinjirised 10.50 sailing 
vessels and 228 sleainei-s in 1857, against 485 sailing ve.ssels 
and 1022 steamers in 1871. Here, again the aggregate tonnage 
liarl riseji from 250,472 to :i!)l,058 tons. In 1871, tlie vessels 
and erews, belongijig to ^lortsof tin; United Kiiigd<mi, employed 
111 the. coasting and foreign trades (exclusive of mere river 
;4eameiv) gave th(‘ following ligiire.s—1!),()50 sailing vesseks, of 
1,:U:{,558 tons, with 111,0.'15 liaiids; and 2.557 steamers, of 
l,2!)0,00;5 toms, with 58,7o;i Jiands. This .shows th.-it liritish 
merehant, vessels ava iage abnul 220 inns and ‘,'0 hands each ; 1 
llriiidi sieaiiH'vs about 5tM) Inns and 22 bands each—excluding j 
|•i\■er c.iafl, 'Pbe inunage, of vessels eng.ag(‘,d in the foreign trade j 
to ami from l>ritish norts m'arly doubled between 1857 and 
1871 : r. — 1 

1K.57. 1871. 

Enle.red, llritisb . (5,858,705 toms 18,8.57,(588 tons 

„ Foreign . 4,(521,4!)4 „ (5,022,259 „ 

(deared, British . (5,210,102 1 1,177,110 „ 

„ Foreign . 4,8(;;5,1!)1 „ (5,890,871 „ 

liritish vessels incrc'ased in a greater ratio than foreign. 
Shi)>i»ing exi eeding 58,000 toms registi-r departed from liritish 
porti to foreign ports in 1871. (.)f the 21,007,981 tons cleared 

in 1871, the steamers gave an aggregate of 9,052,845—2 tons of 
sti'orn Ti'gister to 10 of sail in 1857, more than 4 to 10 in 1871 : 
another proof of ihe, rajiid growth of stejim shipj)ing us com¬ 
pared with sailing vessels. Ye.ssels engaged in the coasting 
traile, from one ])ort of the. Ldiited Kingdom to another, 
amounted to 15,802,202 ions in 1857, against 18,367,119 in 
1871—not so great a. 2)n)portionalc increase, as in the foreign 
tradf!. 

t)h ipu'ri'ch. The, irircJc chirfs and 'ivrcck rnii’tiln' for Hie .seas 
snrronmling the United Kingdom, described in Suii'Wreck, 
E. C. vol. vii. col. 551, coiilinue to he published annually by 
the Board of 'Pradc. d'he wrecks, caHualties, and collisions in 
1871 were 1575- a few inon* than in 1870, hut less than in any 
other Near since. I8(il. TJicm' a]ipear to have, been vessels 
(uigagcd in the trade- to and from foreign ])orts, si'e.ing that then* 
is a. se.parat.c entry of nearly two thunsaiid casualties to coasting 
and fishing vessels. Ilow lar this loss of prujierty, accompanied 
by a coiisideiahlc loss of life, is preventiljle, or at any rate siis- 
eci»tihle. of alleviation, is an eininiry that continues to engagi* 
the attention of lloNal (Joinmis.sions and rarliameiilarv ('om- 
mittees. Various m.'iltc'rs hearing on this .subject are treated 
under >Siill’Wj{i:t:K, above cited; (5)m-i,sK*,\.s at Sha [E. (5 
V(d, iii. col, 251 ; Bias's [E. U. vol. ii. cid. 4,5(5] ; Lmo Bcovs 
[E, (vol. V. col. 2(51 J; Life Boat [E. (7 vol. v. col. 257 J; Lifk- 
S.NVINO A 1 ‘I*.\HATFS | E. U, S. col. 11(5.51; TkINITY IloFKK [E. C. 
vol. viii. col, 8711 ; Liouthol'se [E. ('. .S. col, I4(56J. A Royal 
Commission, appoinlc 1 in 18755, Nvas instructed to eiujuire into 
the occiirrcMce of, and liability to, Nvneck-s and ca.snalties through 
the nnseawortliiiicss of ships, 

SllhlNE I Ui;hi;t(»hy, E. C. S. col. 980j. 

S1114''KLE, or SHOVEL, BOARD. The origin of this 
gaiin* is doubtfnl. It has hien juactised both in Geniiaiiy and 
Scotland lor many generations, and lias lately been introiluc-ed 
largely into tile. United Stales of America. It Te.semhle.s howls 
ill theory hut dilfers in ]>ractice, being jdayed indoors in an alley 
and Nvitii Hat circular weiglits instead of a])liere.s. The hoard or 
alley is thirty iia t long by twenty iindies wide, perfectly htvel 
like a billiard table, and constructed of some wood Nvhicli will 
nut Nvarji. Before, commencing to plav it is .siirinkled with Pine 
Rand, and live inches from each end a line is drawn across the 
hoard, ])aralltd Nvith Hie ends. Eight weights or “ }>ieccs " are 
ivijnired, divided into two sets of four each, and imirked with 
distinctive fcaliires. The game is jdayed by four jieople, two 
agahi.st two, one on either side .slandiug at each end of the 
hoard, 'rwenly-oiie jaunt' liav«- to he scored to win a game, 


of e.'icli competitor being to shuffle, liis own piece in, or drive his 
opponents oil the hoard. 

SIAMESE LANGUAGE AND LIT^ATURE. The lan¬ 
guage of the dominant race in tlie most important indejiendent 
kingdom of South Ensteni Asia, is by those who speak it gene¬ 
rally termed the language of the litai, or “free jieople.” Less 
commonly it i.s called Hie language of Hie. Sayam, or “ dark 
race,” fi 0111 which word foreigners have evidently derived the 
NNoi-(l.s Siam and Siamese, Although it i.s the language of the 
rulers iii Hie whole country extending from the Malay State of 
Keddah on the south, to the confines of (.diiiia on Hie north, and 
from Burma and Briti.sh Burma on tlie west, to Cochin China 
and Camhodia on Hu*, east, it is only sjiokcu well at Bangkok, 
the cajiital, and by those who liave been educaled at Bangkok, 
'Pile sjieecli of the country jieople of Siamese and Laos races 
ahoiiiuls in provincialisms, and is often harsh and nnc.outh, hnl 
Uie Siamese of a wtdl-ednc-atc.d resident in the ca\iital is inoiie- 
rately haniioiiious and agreeable to the European ear ; not so 
min-.b so as is the Malay, but more so than Burmese, Talaiiig or 
Beguan, Cochin Chinese, and the (.‘hinese of Southern China. 

'Phe language spoken in the Lao or Tj.'ms principality of 
(Jliieiigmai, north of Siam proper, dilVers liltle from the Siamese 
tjxcejii in the substitution of a few words, ajijiarently of Burmese 
extraction, and in the di.sregard of Hu* 

In Hu*, importance of tonic distinctions Siamese resemble' 
Chinese and Cochin Chinese. The ollice of the tune ajijiears to 
]»e the enrichment of what Nvnnhl otherwise he the meagreiiess 
of so-called monosyllabic languages. By its aid Hu* same enm- 
hiiiatiuu of voNvels and consonants, or, ns we Klionld say, the 
same syllable, is made to hear several ilistinct iiieanings ac.cord- 
ing to the. tone in which it is uttered; and as some Ryllahh,' 
admit of five tones, and most syllables of two or three, tlu* 
nuniher of words in the language is trebled by the oxi)(*dii*nt. 
No di^serijitioii will convey to English readers a correct idea ol 
the nature of Ionic distinctions, hut lln'ir imjiortance is c*asil\ 
shown. 'Phus the syllalile klai means /ur or umr, according t - 
Hu* tone, and without a delicate and jiractised ear it isimjjo.ssihii- 
to tell which of these is intend(*.d. Again, hkni hkai> hhoi, 
jirononnced Nvith one tone, means wlio ( who f who / hut il 
every syllable i.s enunciated Nvith its jirojier tone, it may mean 
“ Nvlio sells eggs 1” hior is this all, for the same syllable adinii' 
of yet other tones, and means “a fever,” ‘‘to ojien,” “lough,' 
and “a fortilied eiiclusiire ” or “ caniji,” ac.e.ording to its jno- 
niinciation. 

Jl i.s not only in the matter of tones that the Siamese rese.m- 
hh*.s Hie (Hiiiiese ; otlu'r jioiiits of resemblance are, the jirejinn- 
deraiur of monosyllables, the absence of inflections, the jirac- 
tice of compounding Words, or using words in j>airs to inleiisifv 
or assure the meaning, and the use of classiliers or nunienils. 
There are, hoNN’^eve.r, great dill'erences in construction, thus, the 
(.diiiiaimui .says, Yi rlil churn^ “ one piece sliiji,” Lc., onesliiji; 
hut the Siame.se, rever.sing the arrangement, say,s, Jiita 
lam aiiiiii, “ hoat-shiji piece one.” 

Tlu* Siamese distinguish between their ordinary veniaculiu 
longue and the Court or Royal Language, Itachasab, a collei'lim; 
of Nvwrds nuKstly d(*rived from the Sanskrit, which it is incmii 
bent on coin ti«*rs to use when addre.ssing the. king, although tliy 
king liimself speaks to them in the common language. Thi.s i- 
not to he considered as a distinct language, hut as a collectidu el 
foreign Nvords and phrases used as suh.stitutes for Sianusse oiie^^ 
in Siamese sentence.s, the only change in construction being 
that whereas the Siamese adjer'tive ahvays follows the substan¬ 
tive, as Jf-pam Jktai, “language (of) Siamese,” the Sanskrit snh 
stitute often precedes it as Saifuiiia llpusa, Siamese language. 

Vocabularies of this court language containing upNvanls H 
fifteen hundred words, are commonly found in grammar.s, em li 
word followeil by its Siamese synonym. Fur exanijde, Chaloii'J 
Phnibaty i.s the line exjiressiou I'or shoes, in ordinary Siaiiu se 
called kuck. One of these lists is to he found in I’allegui-^ ^ 
‘Orainmatica Linguce Thai,' and accompanying it in another h4 
of words used in poetry, containing not only NVords ot (lu- 
Court Language, hut a selection of synonyms borroNved Irpm 
Pali, Sanskrit, Cambodian, Peguan, &c., knoNvn by the titl< 
Hajyphmuiiiiy or “ all names.” 
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Tlie Vernacular, Court, and Elej'ant vocabularies, suffice for 
all secular purposes, but for religious studies we have a fourth 
vocabulary, the Sutrasab, or “ words of the Sutras,” that is the 
Pali of the sacred books of the Bonthem Buddhists. These Pali 
words are written in the Siamese character, but ]ire3erve their 
I'ali form, thus the word Stlt, reiu’esenting the. Pali word Sutru 
is therefore written Snfr, the final r lieiiig mute. 

The Siamese parts of speech may be classed as nouns, 
substantive and adje.c.tive, pronouns, verbs, prepositions, 
Ac., as ill our owm grammars, but there is au additional class 
not distinguished by English grammarians, that of numeral or 
classifying nouns. This pi'cnliar class of words has been 
already mentioned and illustrated by th(‘ phrase “ one jtiece 
ship.” One ship is tiki hnujiaii lam nnmi; two sliips, rua 
Icampni) muf lam; and three ships, mt/t /rampan sam A/w, in 
which sentences nun<i, unuff, and aani, are. one, two, and three, 
and lam is the nnineral or classifier. 

This same wonl lam is ap|»lied not only to ship.s and buats, 
but to other objects having the ijuality of li'Uglh, as to bamlioos, 
sugar-canes, and palm-trees, and we also find it as an ordinary 
noun denoting the bed or channel of a river. Most of the clas- 
sitiors are used sejiarately as nouns substantive, tbns, for in¬ 
stance, liknv, the. common word for “ a man,” is friMpiciitl) usi'd as 
ii classilier, as in the c.vamples Ink ran sam bhon, “ cbihl (of) boat 
men,” i.c., Uir('e cbildieii of thi‘ boat, or three boatmen. Again, ' 
liai, a leaf, is cme of the most common of classifici's apjdied to 
outspread things, and wc have, the (‘.vpressions “ ]»aper two leaf.” 
for two sheets of ])a]ier, and “cup leaf one,” for one cup. Gthcr 
common words of tliis class are «/(, “ the thing which,” a word of 
very genei'al application; loa, “liody,” nseil wlnm s]»c!dving of 
doilies, cigars, animals, and many other things; lah, “a chihl,” 
ap]die(l to fruits, mountains, arrows, Ac.; (<m, “a triMi-Irnnk,” is 
ap])licd to ti’ces and jiosts ; iiirff “a grain,” is aj)i»ljed to seeds 
and jeAvels. 

Tlie use of thesi* words is esseutial whenever number is men¬ 
tioned, and a Siamese would nev»*r say a ligei^or twomoiik^, or 
any such phrase, lait— om? body tiger, two form monk, and so 
on through out. 

►Siamese gi'amiuarians recognise the distinction of gender, and 
call the genders by their Sanskrit lilies, comimni, niaseuline,and 
feminine ; indeed, many words of Sanskrit origin have three 
genders ; as for example, /ji/b*, a child ; JUdru, a son ; llatn\ u 
daughler ; Knisatr^n sovereign; l\ras(((ra, a king; Krasalri,i\. 
tpiee.n ; but even these words are often misnsisl, e.specially in 
]»)etry, where the rhyme is lield to be of move consequence than 
1 lie gender, and one can only depend on the gender when it is 
expre.ssed Ity th<’ addition of distinct words which denote the. .sex 
as Ink, “a child;” Ink rhai, ‘‘a child-male,” or boy; and InL 
ijinfi, “a child-female,” or girl; ta\ “a sheep;” kn ftia h/m, 
‘‘shcep-hody-inale,'” a ram ; /.r faa iiiht, “sheeji-boily-wife,” a 
ewe. 

There being no inflections in Siame.se, the case, is formed bv 
pre])osilions, or by the jiosition of a Avord in a senlenei*, thus ; 
rua hkomj nai, “boat of niii.ster,” or rna iiai, “lioat (of) ma.sler,” 
ineati the. master’s boat. If the words Avere transposed Ave 
should have ??ai rua, “ master (of) boat,” or ca])tain. The com¬ 
monest ])repoHitioiis for the genitive are. hkovij and hemj, “of;” 
for the. dative hr, “ to,” and for tin- ablative uai, “ in.’' 

The ])liiral can only he ex])iesse<i by the use of some noun of 
multitude, Idai, many ; mah, many or much, and nunnMous 
others. 

Adji'ctiATS are of tAAm clas.ses, pure and compound. As exam¬ 
ples of the ]mre adjective, Ave may give tli, “good;” eltaa, 
“had;” chalal, “clever.” Exanqdes of componiul adjectives 
are, hna ilu, “face, look at,” or sightly ; Hti klua, “place to 
fear,” or fearful. Sometimes a verb or substanti\m noun is 
usetl as an adjective, as mo,a doctor ; nuvl, to shampoo; momut, 
a fthainpooing doctor. 

There is considerable variety in thi; personal pronouns aiul 
words used os substitutes for^ them, tlie proper exiiression in 
each case depending on the relative rank of the ])ai'ties to a con¬ 
versation or correspondence.. Thus a man Avill speak i»f liimself 
as Kn or Bao, “I” or “ We,” if he is addressing persons much 
below him, or whom he desires to insult; while if more polite 
to his inferiors, or addressing his eqiiala, he will refer to himself 
as Hka, “ the slave.” When lie desires to show yet more defe¬ 
rence, as to tho.se of higher rank, he will call himself, Hpum, or 
bViait, “ the hair,” in order to indicate his humility. Similarly 
the second person You is expressed by Etig or Mm^ Avhen a 
jaan sneaks to his slaves, or those he desires to express contempt 
wr ; vhaOf to those somewhat beneath him ; Iltan, to his equals 


andsuperiors; ChaoJIkuu to olliccrs of high nink ; and to the king 
long florid li,-?ts of epithets imnlying as much divinity as Budd¬ 
hism admits tlie notion of, in short, the king is addressed as The 
Buddha. For the third jierson, Htan and Chao Jlkun and 
many other words are iisi'd, hut the most common is JIhto, 
“lie,” whicli does not in any aa'cv indicate the rank of the person 
spokt-n of. 

Verbs admit of no inflections, .so that tenses and moods Iuiat 
to bi! obtained by ]irellxes and affixes, or rather by nnxiliary 
A'crbs, thus link, “ to tell ” — juritrntjiha bok, “ 1 tell; ” bnk, 
“tlion tellesl hhai> bnk, “be tells ; hka dai bok, “1 

haA'e told;” fntiiir, hha clia bok, “J will tell;" impt nftlvc, 
bok htrrt, “ tell 1 ’’ 

Both A'erbs and nouns are frei|neutly used in ]>airs, sometimes 
for euphony, sonietiine.s fur di-'tinetiic.'^s. sonictinies l»y the cmi- 
iunctioii to convey a new' idea, Valh goix di vt N s a chapter to 
this feature of the language, classing tlu' p.d-s under fivi* 
head.s, as, eiqdionic pairs, iterative ])air.-^, enunaralive ])aiis, 
intensive jiairs, and iinilalive pairs, 

'Die first cla.ss, euphonic ]tail's, are illustraleil by such a Avoi'd 
as J/'/f/ v'a, in Avhich IJ'af signifies “a inoiiaslerv,” and va is a 
seiistdo-s Avord added for eiijtlinuA'. I’airs oflliis kind an* often 
made at tin* inonienl of speaking. ll»‘rative ftaiisare illu.d rated 
by Itim hfaiKi, “a road," in Avhicli eitlier Imn or liUimf u.sed alone 
Avonld have the full iiieauing of the combined AVord, Kmi- 
merativi* pairs are sndi as Xiiou Ithuiu, “silver (and) gold,” 
meaning mon>‘y ; IILm pla, “rice (and) lish," meaning food in 
general. 

InteiisiA’e ]>airs are. poineAvbat similar to iterative jtairs, but 
the seeond Avoid in them inleii-ifie-, the meaning of the first ; 
i.il., JUiel, “lo hnil,” and Him, “hot," make the eompoimd 
Ihiil rou, “to hoil Avitli rage.” 

Iinilalive ]iairs are n.sed in the e.vpressioii of motion and 
.sonml, a.s in flu* jhra.sc.s; -JIkuii runi tuuif tauif, vuior the 
house all in a flurry ; ’’ ihm so sr, “ to walk sfaggi-ring like a 
<lruuken man lijutl sub sib ha u, “to whisper uoh rmuj chachr. 
c/mc/ie, “ the birds chirrup.” Hdn* Siame.se langnagt* is jieculiarly 
rich ill .such expn'ssioii.s. 

The absence of inflections, of luiiubor, gender, casi* uml con¬ 
jugation, greatly simjdilies Siamese synta.x, the (Wilinary rnle.s 
of Avhich are that llie verb is prei'eded by the governing noun 
and followed by the object us in (H'dinary English. Thus in the 
seiileiice, Hha cha hiii iiau, “ I Avill eat that," each Avoid i'ollows 
the English order. The ))osition of the adjectivi*, as already 
observed, tlilfera from flu* i>osition of the mljeefivi* in English, 
for exee])t in a feAV word.s derived from the J’.ili or Sanskrit, the 
adjoidive IblloAVs the Avord it (jiialilie.s, thus tihon vai, literally 
“ man evil,” means “ an evil Tinin.” 

The folloAviiig sentences, Avilh llieir literal and lu'oper traiishi- 
tiori.s, Avill illustrate tin* coii.slrnction of ordinarv Siarm* e .sen- 
t<*nc(‘s : 

Sia hlaii rui cha rhai hal htan nan 

Sjwnd equal what, Avill jiay give etpial that. 

T Avill reimburse your expenses. 

Chao dai hr a hhaa dim pal dim uui rru ! 

Master have see him AA'alk go walk c.oine. whether/ 
Have you observed him going lo and fro / 

Ihh luh rna, huaj rna. hi id ! 

Tell child boat doAvn boat (iiiqu-rat ive) ! 

Tell the boatman to man the boat ! 

Tilt* same laws of construction Avhiidi govi vn conversation also 
govern tlie writtm langiiagi*, but [lOetic licenc.e freipieiitly over¬ 
rides tlieiii, mid many ]ioema are eonsequmilly so vague a,s to 
jm/zle the most abh; sc.liolavs. 

The ,Siaiiie.'e alphabet coiuisls of foiiy-fonr couBoiianfs, and 
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n 'll ’V FI R ^ ^ 

k. Us. Us. hk. Ilk. Us. Ilf. 

f ji ‘IT ^ Qj nj 

cli, chh. chh. s. chh. y. 


^ O' J 7 ? 

d, t. Jit, If. lit. 7), 

R n V f n 

d. t ]if. hi. hf. 77. 

liiiw fJ w yl n %i 

b. j). Jfp. f. Jip. J. ]tp. in. 

vf'aQRuirv vf 'B iT 

If: i: I. ir. s. 6'. s. I. 1. o. h. 

twfiily viiW'cIm (iiicluiliii!.; (lijilillnni^s mid seiiii-vo\vc‘N'> ; oik; 
iKtlcr 8uinetirn(,‘s u coiisuimiit and sometimes a vo^^el. 

The numerals are :— 

6-^ ^ CT) ^ 


1 2 / 14 GG 7 8 00 

It "vvill he olisorved tliat the J^iamese is especially rich in 
vowel sounds. In consonants, when there are two or three 
rornns of the same letter, tlo'y jfenerally iinjiart a different tone 
to the syllahles in wliieh they are use'd. The English lettens 
y,e, :r and an* wanting, h’or // a Siamese M'onld use hk, for 
J he would use chh, for r, f (or sometimes //•), for x, hm or ekaa, 
and for h or dna. (iiir th sound is also nn]>aralleled in 
Siamese. On the otlier Jiand, tlie mj and ch sounds are (juite 
new to the Englishman, and tlu> ilelicate gradation of vowel 
.sounds is unaiiproachable hy our aljihahet. 

The dilfereiice hetween the sju'ceh of the Sianie.se and their 
neighhours, tlie I’.urmese, is very marked to the least observant 
ear, the liurniese using an excessive number oftrijile con.sonants, 
7/1, /, i(\ and such like combination.^, but in nothing is it more 
noticeable than in the fre(|nent use by the JJurmese of the Ih 
sound, a .sound the Sianie.se always jironounces as .s-. "J’he form 
of thei)'aljihabets is aLso very di.ssiniilar, the ]'>urnie.se using a 
round I'haracter derived from (kylon, while the Siaine.se have a 
comparatively sijuare character su])posed to be derived from the 
ancient Cambodian letters still used for their sacn*d book.s, and 
giMierally for the Pali language, and which in turn appears to 
have lieen more or les.s directly adojited from (’entral or Upper 
India, and to bo a form of the Devanagari. Tlie following is an 
exam])le of this ('ambodian or Kawiii character ;— 

^ ^ 

b'Util within tlie la.st few years Siamese literature w'as all in 
manuscrijh, and good writers delighted to beautify their work 
with seiitciice.s ill this florid character ; indeed, in almost all 
works jirofessing to treat of religion, law, medicine, or other 
we ighty inatlers, every section w'as commenced liy a text in this 
character, jire.sumed to liave been extracted from the Pali 
•scrijiturea, or tin* Vedas, or the Shastras, i.c., the Art tieati.ses of 
the Brahmin.s. 

The Siame.se ascribe the invention of their Alphabet to King 
lluan, in the seventh centuiy after Christ. This king, the 
Homulu.s of Siam, is a mythic personage far removed from 
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tru.stworthy history. An inscribed stone found at Suko htai. 
an ancient seat of Slamc.se Government, has been brought to 
Rangkok and deciphered. There is a very xvide differeiici 
between the forms of lettcr.s occurring in it, and the fonns now 
in use. 

The Lao.s of Uhicngmai in northern Siam, who speak a mixed 
dialect of which Siamese is the })riiicipal comiioneiit, use the 
Burmese alphabet for their writings, explaining its use hy tin- 
following story :— 

Once upon a time the Lao.s, Peguans, and Bnrmese, sent each 
a ship in comi/any to (kylon to obtain copies of the sacred 
Ixioks. Their envoys succeeded, and each vcssi-l carried hack a 
copy wi-ittcii in the character then in u.se among its j/eople. On 
arriving in the Irrawadi, the. Laos determiin'd to test the three 
aljdiabets, and ascertain w'hich was the best. They made offer¬ 
ings to the angels, and involual their aid for the decision of thi.'-; 
knotty jpiestion, and the angi.ds aece])ted the duty, and forlli- 
with made the Burim'se shi]) ascend the river against wind and 
tide. Thus they became certain that the Ifnrnn'se. w’as the true 
sacred ulpliahct, the aljdiahet wdiich the fir.st Buddha had re¬ 
vealed to man, when, in.st.ead of being horn in the ordinary way, 
he sjirang in angelic form from an opening lotus of many leave.s, 
each leaf of wdiich bore on it one of the. letters of the alidiabel. 
They then gave up their owm alphabet and cojiied the Biirine.^e. 

The .sacred hook.s of the Siamese are gi'iierally written, or 
rather scratched with an iron style on slip.s of jialm leaf, tin- 
slips united hy a string i)as.sing through the centre of each. 
Two flat .slij/s of w'ood strung in the, .same manner serve as 
binding. All other w^orks are written on thick i>uper, or card- 
hoard, in pieces about Uventy feet long and fourteen inches wide, 
somctiine.s more, sometimes les.s. This long strip i.-^ folded 
ulteniately to right and hd't at di.stances of about live inches, 
making a book about fourteen inches by live, and one and a 
half indies in thickne.ss. Sometimes tlie paper is lel't wdiite 
and tlie manuscript is then written in China ink, wdth a quill 
pen, hut more generally t he paper is blackened with lain]) black, 
and the eharaeters are written with a crayon of xvliitish-yellow' 
soa]i.stone. Ocensionally, even on the black hooks, the quill 
pen i.s used, the w'ritiiig fluid in that ease being a xvhite jiaint, 
or thick s<»iution of gamboge. 

It is only quite recently that the printing press has been 
used for the multi))lieatioii of [Siamese literature and tlie fixation 
of Siamese orthography. Lbitil wdthin the. last few' years it W’us 
difficult to procure a comiilete copy of even the most ]>o])ulur 
work. The king’s liV/rary was reported to be a fine one, and 
ill .several ieinple.s w'ere good collections of I’ali works, but 
ju-ivate libraries generally eonsisled of odd volunu's, often care¬ 
lessly written and exeerahly spelt. Within the last ten years 
jninters have been bu.sy, and now’ many of the best Siamese 
wanks are printed, and can be iiurdiaseci at r(‘a.^onal)le prices. 
Much or all of tliks diangi' lia.s been effected by foreign energy, 
but there are some native jirinters in the field. The finst book 
printed (by litliographic jnvss) and jmhlislied by a native with- 
i out foreign assi.stnnee, w’as the ‘ Ivitdiaiiiikit,' or Miscellany 
j of ('liao lljiya IIti])akun. Foreign Minister of Siam from 1850 
I to 18(>(i, From the traivslation of thi.s work, published in *Tln- 
j Modi-ni Biubllii.st,'we extract the following jiassages condein- 
: natory of the literature of Siiim : — 

1 “ I propose to write a hook for the in-struction of the, young, 

: being of opinion that the course ol'teadiiug at present followed 
I ill the temples i.s uiipiofitable. That course consists of tlie 
spelling-book, religious foruiuhe, and tale.s. Wliat knowledge 
j can anyone gain from such nonsense as,—‘ Oh ! Ghan, my little 
man, ])lease bring rice and curry nice ; and a ling, a copper 
I tiling, round my little brother’s arm to cling V Jingling sound 
without sense—a fair example of a large class of reading 
exercise.’’ 

“ Our Siamese literature is not only scanty, hut nonsensical, 
full of stories of genii stealing women, and men fighting with 
genii, and extraordinary persons who could fly through the air, 
and bring dead jieonle to life. And even those w’orks which 
profes,s to teach anything, generally teach it w'rong, so that there 
IS not the least prolit though one studies them from morning to 
night.” 

Siamese literature is in truth not very inviting. In history, 
medicine, and other arts, it is said to olfer little but fable and 
quackery. In law it is weak and confused ; there is a specious 
appearance of order, a tedious minuteness in details, yet the 
order is confusion and the precision fails in essential points. In 
religion and philosophy it is almost restricted to a rechauffe oi 
the Puli, and some translations from the Chinese, unless we 
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include iinder this head the Siamese proverbs Supasit, many oi 
which are excellent readinj^, lu liglit literature it is more 
amph; and interesting, containing some capital fables, and 
dramas, and otlier noeins, some original, and others adapted 
from abroad, especially from India. Of these Indian adaptations 
the most celebrated is the ‘ Ramakien,’ a version of the ‘ Rama- 
yuna,' perhaps the most popular drama in Siam. At every great 
theatrical festival one is almost sure to see, the war betwetm 
Rama aided bj-- the Monkey King, and the wicked Rnvana by 
the Siamese culled Tosakan. Another i)opular adaptation is tin; 
‘Ihnao,’a drama in about lifty volumes, reduced and arranged 
by order of King Ilputa Lot La (a.d. 1H09—18:i4) from a mtich 
more diffuse poem founded on Malayan legends. It is a plea¬ 
sant work, harmonious in rliythm, and dignified in style. 

Another very celebrated drama is tlie, ‘ Aphaimani,’ in about 
too volume.^, now in course of printing. It is the. work of a 
poet only recently' deceased, by nanui HpA, by title Ilkun 
Sunthora wohan, esteemed as the most skilful of original 
Siamese poids, to wlioui also are ascrilu'd several other shorter 
dramas, and two volumes of (hiscriptive poetry, one giving an 
account of his journey to a celebrated lemj)le, and the other of 
his visit to the Eootj)rint of JJuddha. 

Of shorter ilramas, ‘ lloi Sang,’ the Prince of the Sliell ; 
‘Sang Sin Chai,’ the Prince with the Magic Weapons ; ‘Pom 
hawm,’ the Lady of the Fragrant Locks ; ‘Petcha Mong Kuf,’ 
tlie Diamond Grown, are all well known .and favourite ex¬ 
amples. Tliey are principally of the class madi‘. known in 
Europe hy the ‘ Aralnan Nights’ Entertainments,’ wil«l tales of 
magic and debauche.ry, talking hiids. Hying cary»ets, magic 
rings, genii, snake kings, dragons, &c., &o.; .and they are 
.seldom without a minute account of the seduction of a j*rincess. 

considerable portion of each story is generally supposed to 
jiass in the Himalayan forest, tlui linddhist fairyland, peojded 
by all kinds of monsters and abounding in wonders, and the 
stories are unintelligible to anyone who doe.s not understand , 
the Buddhist scheme of the universe, with its central mountain, 
the heaven supporting Meru, and its sevam surrounding hells 
of oc(iaii and iiKuuitain ; ibr tlirough all the.se regions the Jicroe.s 
travel, and the story rai»i(lly passcis from the heavens above 
the earth to the .snake regions below, from the central moun¬ 
tain to the crystal walls of the system, from the heavens of the 
joyous to the central kingdom of India. 

To ^^ain a knowledge of Buddhist co.smogony, no Siamese 
work is better than the ‘ Trai ])oom,’ Tlie ^riiiv.e Places, 
wliich contains a full account of the whole system and it.s varieil 
inhabitants, and is an introduction to religious knowledge. It 
was compiled by order of King Tak, in a.d. 1770. Of religious 
works the ‘ Patomma SoiupOl,’ or Life of the Buddha up till 
the time he obbiined the Biiddhahood, is the mo.st interesting. 

It is written as much as possible in simple laiiguagi-, and e.xcept 
in its tenth hook contains fexv technical e.vpres.sion.s. 

Tliere are several volumes of }<ii])nsit, “ Beautiful Teachings,” 
or Proverbs. The earliest set is asc.rihed to Si J’rat, or tlie. 
Learned Doctor Si, who llonrislied when Yuthia wa.s tlie capital. 
They are written in one of the mo.st difficult of Siamese nietre.s, 
called hklOiKj, a metre dependent not only on measure and rhyme, 
hut on the position of certain accents, and consequently de¬ 
pendent in some degree on tone. Tlie exigenees of metre, liave 
often led to a cramj»ed style in which all certain meaning i.s lost; 
save in the.se ca.se8 the Supasit are agreeable reading. There 
are several books of Snpasit compiled subsequently 1o Si Prat’s 
time, and some of them are taken from ( 'liinese .source.s. 

We have already mentioned the Poems of Ilkun Suntliora 
wohan, describing journeys in Siam; a more imjiortaut work 
of the Banie class is Prince Kratai’s ‘ Nirat of London,’ or 
History of the Siamese Embassy to England in 1857, in ver.se 
and prose. It is not a very able work, though skilfully verbi¬ 
fied, hut it is very truthful and has done a great deal low'ards 
making England known to the Siamese. 

Of histories there are some voluine.s of a doubtful c.haracter. 

It is tts.serted that the ancient records of Siam were all cai’ried 
olf hy the Burmese after their capture of Yuthia, then capital 
of Siam, in 1766. Some of the, beijt informed Siamese believe 
t^t the materials for a good liistory still exist in Ava, hut they 
give little credence to the histories they have. There are se.veral 
translations of the histories of other nations. The ‘ Mahaw'ong ’ 
and another w'ork contain an early history of Ceylon, taken from 
tho Pali ‘ Muhawanso.’ ‘ Samkok ’ and ‘ Likok ’ are. histories of 
China; and ‘ Rachatirit ’ is a most romantic Peguan liistory, 
mainly treating of the wars between Pegu and Ava. The 
Samkok is especially valued as a test of skill in reading, os it 


SIAMESE LANGUAGE AND LITERATURE. I9l4 

abounds in CMiineso w^(>rd.s !«])(>lt with Siame.se letters. A Siamese 
rejuling a Sianie.‘»e word w’ill give it tlic riglit intonation whethei 
he know's the tone of tlie letters xvhicli form it or not, but lii.^^ 
pi’ommciation of the foreign word xvill at once, show whether m 
no he lia.s leanit the laws of tone. 

Theiv are several work.s on grammar and pro.sody, ‘Chimbi 
niaiii,’ ‘ Samuthakot,’ ‘ Wutto thai,’ &c., all founded on Pali 
originals. In the ‘ Wulto thai ’ the Poet’s Art is summed up as 
follows :— 

“ The learned .sage who has ma.stered all the elementary 
know'ledge before treated of (.sjielliug, grammar, &c.), may now 
turn from those subjecl-s to the cousicleraliou of poetry framed 
in accordance with ancient models ; distinguisiied hy tlu^ lan¬ 
guage of the Great Poems, and the wisilnm of tho Yedas and 
Shastra.s. With this knowledge he may ]iroceeii to the comjio- 
.sitioii of verses unaireeted hy accents and indejiendeiit of long 
and short syllables, in the jihra-seology of courtiers, or tliut of 
])rince.«se8, to which end he. must study tho M>cahuhiries ot 
Avords use«l hy courtiers, words used hy court ladies, anil words 
u.sed ill ecclesiu-btical hook.s, and mn.st know the due use of 
tho.se words according to gender, and must, also bo acquainted 
with the construction of all the metres named 'Phe Lion, The 
Tiger, The Train of Serpents, The J’recious Jewel,The Garland, 
&c., &c.’’ 

‘‘Or he may compose accented verse.s, duly comjiared with 
his models ; for which purpose it is neces.sary that he shoulil he 
act[uaiiite.d with various languages—-(Aimhodiaii, Siamese, Gey- 
h)m‘.se, Avuiiese, Laos, Tabling, ami Maghadi, which will hoof 
the greatest ailvaiitage to him. lie must arrange, his words 
carefully in each of the four lines of his verse, taking care that 
every letter i.s convctly jilaci-d without error iu spelling; and 
attending to the four ucceiils, the letters that have sjaaial uses, 
the long and short syllables, the laliials, dentals, and nasals, 
&e. Then his writing will he, considered harmouiou.s.” 

No one, unle.ss he he, a good Siamese scholar, can undenstanil 
the accented verse.s, hut many Siamese metres are easily 
analysed. For exauqile, take one of the .simplest, named “ Tlie, 
GJiariot.” In this the stanza eon.si8t.s of four line.s, alternately 
of five, and six syllahle.s. The last .syllable of the first line 
rhymes with the third syll.'ihle of the second line, and the end 
of the second and third linc.s rhyme, but the fourth line lias no 
rhyme. 

In another metre, the “ Heavenly ITourics,” there are iu each 
st.inza .seven lines of four syllables each, ami one rhyme is live 
times repeated. Indeed, the rhyming is most eom}ilicate,d, as 
not only do the eml w'onls of line.s rhyme, hut in sevetal lines 
the second word also takes up a rhyme. Moreover, the last 
word of each stanza gives the. iirinc.ipal rhyme of the next 
stanza. 

’File following is almo.st a literal rejtroduclion in the original 
meire of a Siamese poem taken from a play :— 

“ 1. J.ou(l nuiR the rriuee’s pniyerB ; 

* Yi* liiipjiy piiirs 
Of liirds thiit o’er me lt\ , 

2. Swift to my mistrcfi.A hie, 

For wlioiu 1 (lie, 

And tell lior of my p:iin. 

.’I. Then ha.sten bm k again 

And tell me plain 
Where can my love be found 1 ’ 

•1. Tile birds flew on around 

With merry sound. 

The songs tliiit hiids sing twer. 

Tint news tliey brought liim never, 

No word ahfitever I 
So sadly lying there.” 

Rhymes arc so abundant in Siamese owing to the limited 
variety of terminals, tliat poets find it ea.sy not only to .supply 
the number required hy the metre, but also to make the tvliole 
verse jingle with redundant rhymes. They are also very partial 
to alliteration. 

In long poems, such as the dramas called “ Lakons,” it is 
the wont of many authors to vary their metre Avith each change 
of subject. It both aid.s the effect and relieves the auditor, a 
relief the more necessary as they are nut divided into chapters, 
scenes, or acts. 

As the Siame.se are a Buddhist nation, we might expect their 
sacred or venerateil literature to he confined to the Senptures of 
Buddhism, but it is not so. Their fabulous hi.storie8 declare 
them to be descendants of Brolnnins, and the Buddhist kings of 
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Siuni ii])i)e:ir 1o liavc* ulwayis uiuiiituiiied u body oi‘ liralimiiis as 
their family priests, or soothsayers. Tlie iniluence of these men 
lias been considerable, and as all their mumbo-jumbo business 
professes to be founded on the Three Vedas, we find the three 
Vedas continually refeiTed to in {Siamese works as the source of 
all knowledge. Skilled in the Three Vedas is one of the 
lii^diest terms for the sagii, and numerous fragments of unknown 
origin are ascribed to them. From the Vinlas (Trmpct) pro¬ 
ceeded the Shastras (Hair), or art-treatises of which the Tam- 
masatr, or Laws of Mann, professes to he tin; basis of Siamc.se 
Law ; and the Horasair, or Shastra of the Purohitas, is the text¬ 
book of tlic astrologies. If the Tammasatr may be taken as a 
criterion, there is little in the Siainesi* Shastras either to interest 
or instruct. 

Of Buddhist works there is no lack, ( !hief of them are the 
Three Ba.skets (* Trai Pidok ’), the first basket, the ll'haij 
containing fifty-throe works on Monastic DiHci]diiie ; the .second 
basket, the }>utrns, containing tw'o hundred and fifteen works ; 
and the third ba.sket, the JJaramat, or l^lidaphysics, containing 
ninety W'orks. Thesi; three, 'with sixty-two other Pali works 
of rejmte, called ‘ .Satta wiset,’ or f'hoice. Truths, mak(^ up the 
four huiulred and twenty scrijitures of wliich Pallegoix’s ‘ Crani- 
maticu Lingua* TJuii ’ contains a list. These hooks .arc all in 
Puli or Maghadi, in the old (!am1)odiaii c.haracter, engraved with 
a sharj) iron style on slips of jialni le.nf. As the Pali language 
is understood hy but few, these hooks are, unintelligible to the ! 
hulk of the people, for Avhose instruction there are numerous : 
jw^nilar works in Siamesi*, and in a mixture of Siamese and 

There is Imi one dictionary of Siamese, the ' Dictionarium 
Linguuj Thai,' in four languages—Siamese, Latin, French, juul 
English —hy Bishoji Pallegoix, ]irinted by command at the 
Imperial Press at Paris in iHrj*! ; u very excellent w’ork, thuugh 
far from comjileli*. To 1h(i same author we owe the be.st 
Siamese (Irammar, ‘ (rrammatica Lingum Thai,' i)ublished at 
Bangkok in IHSO. I’his book contains chapters on Chronology 
and Buddliism, and lists of the jiriiicijial Siamese works, lii 
the chanter on Buddhism is an abstract of the ‘Trai poom' above 
referred to. (k)lonel Jjow also wrote a Siamese grammar, and 
contributed translations of Siamese w’ork.s, and abstracts of 
others to ‘Tlie Journal of the Jtoyal Asiatic Society,' the 
‘Asiatic Researches,’ and tlie ‘Journal of the Indian Archi- 
lelago.’ Dr. Jones, an American inissionaiy, privately pub- 
islicd a short grammar, afterwards rejirinted in the ‘Siam 
Repositoi’y,' a collection of articles referring to Siam, puhli.shed 
at Bangkok. Bastian’s ‘Rcisen in Siam,’ published at Jena 
in 1HG7, contains much curious information on the Siamese 
language and literature, and the same author has furni.sluHl 
some useful ])a])erH to the Royal Asiatic Society of London,and 
the A.siatic Society of Bengal. Alabaster’s ‘ Wheel of the Ijaw,’ 
contains translations of two ■works on Buddhism, one being a 
defence of liuddbism, and the other a Life of Buddha. The 
‘Siam Re])Ositorv,’ jmblisbed at Bangkok, reprints several 
jiapi'rs r)f interi'st to the student, and a lew articles on Siamese 
subjects have apjieared in ‘Tin* IMucnix,’a journal now pub¬ 
lishing in London. 

SIBBENS, STVVENS, a tenu applied in Scotland to tlie 
disease kiioM’ii as tlie Vu'ini, from its resemblance in form and 
colour to the wild I'aspberry. 

SIBIL Us, in Medicine, the whistling sound heard in the chest 
when the lining memhrane ol' the air-]>assage.s is in a dry state. 
Under the term sihihtvt rlumchm several nioditications of sound, 
such as w'histling, chirping, snoring, &c., are comjwiscd. 

SIEVE, for separating small fragments into different degrees 
of fineness, is usually made of horse-hair, gauze, silk, or wire- 
cloth - according to the suhsiance w'hich is to lie sifted—stretched 
over a lioo]) or fnime. The screening ajiiiaratus used liy coal¬ 
miners, ore-ci-ushers, &c., is nothing more than a large* sieve. 
Sievc.s used in making gimjiow^der consist of stretched parch¬ 
ment pierced with round holes. In large manufacturing j»ro- 
cesses, sieves are sometimes groujied in a sifting machine, and 
moved hy steam-pow'er. 

SIGNALS, regarded as lights and colours visible, or sounds 
audible, at a distance, are employed in many important ways. 

Ship Siqnale. —Maryatt’s code of Hag signals [Flag, E. C. 
vol. iv. col. 103] has i>een adojited hv several foreign govern¬ 
ments, partly for war-ships, but cliiefly for the mercantile 
marine. The principle is uniform; the code-book employed 
must vary with each country. 

Military Signals hclim^ to the same general group as naval 
and maritime. They consist of flags by day and lights by 


night; and the selection of colours and pusitious is .-ucJi as t(. 
convey a definite meaning, inteipreted by means of a code oi 
vocabulary known to the officers. Short orders or instruction.., 
ai-e given by the sound of a bugle, trumpet, or drum. Within 
the last few years, electro-telcgra])hy has hcconie aii importaui 
signalling aid to armies in the field ; and a distinct corps for the 
management of this department has been organised by most of 
tlie principal pow’ers. 

doast Signals. — Every lighthouse, light-vessel, and beacon 
may be regarded as a coast signal, pre.seiiting to vie'vv a large 
coloured object by day, or a bi'ight light hy night, or both. Tlie 
•ihject i.s nearly always to warn the mariner against danger, hut 
it i.s not less a signal. Thesi* structures and contrivances an* 
de.scril)ed under ap])ropriate headings in E. C. and E. (b S. 

Fog Sigvals. —During foggy and murky w'eatlier, wdien neither 
lights nor colours can he seen at any comsiderahle distance, 
.‘iouiids are sub.slitutcd for them. The, siihjccl is treated under 
Fog Signals, E. C . vol. iv. col. 1.3.3, E. (k S. col. 1033 ; and 
I'liONic (‘oast Signals, Pk C. S. col. 1083. 

Jlailmtg /SiV/art/s,—During foggy weather, small detonating 
coiitrivunces art; ])laccd Ufion the rails at selected spots, to be 
exploded by the pressure of tlie wht'els of a jmssiiig locomotive, 
and iherehy give a warning-signal which the drivi-r is exjK'ctod 
to interpret. The regular daily iTiutine at .stations, junctions, 
and sidings retpiires tin* use of those jirojectiiig arms liy ilay and 
lights hy night with wdiieh all railway travellers are familiar. 
The colours and positions denote particular signals or instruc¬ 
tions, mostly relating to the stale oi the line and the passage of 
trains ; the signalman learns his alphabet and vocahnlary, a 
language »if symbols, and “turns on” a particular colour or 
position accortiing to the information Avhicli he w'islies to convey 
to tlie driver of the next Irain ; and liy tin* aid of eleetro-tele- 
grajdiic wires, he is enabled to govern many signal-arms and 
lamps at various dislancos from the box in wliich he i.s sta- 
tioneil. Mes,sra. Saxhy iSi Farmer’s ajiparatus ensures these 
results very etlVctively. 

SILENJ, certain companions of Dionysos or Bacchus, and 
part of the thiasos or cortege, hanlly to be distinguished from the 
Satyrs, of whom at a later jieriod they appear as the loaders. In 
tlic oldest literature and w'orks of ait th(>y are identical with 
one another. They liad human heads, xvilh long beards and 
M»iiited ears, athlelie-shaped bodies, horse’s tails, and even 
KKifs insteiul of liuman feet, for wliicli, bow'ever, at a later 
period of art, liiimaii feel were substituted. At a .still later 
jieriod, under the Roman Empire, the lieards disainiear, and in 
the Sileni the pointed I'ars also, and the type Ixteomes moi*e 
human—generally, that, of an old bald man with fat body 
ami inebriated, xvliilc tin* Satyrs remain more youtbful than 
the Sileni, They are not to he confounded with the god 
Pan or I'kiuiitis, who was represented us more goatish, with a 
human he.ad with pointed ears, and goal’s horns and goat’s legs 
and body from the buns. Both Sile.ni and Satyrs were rustii 
deities, the Sileiii being inferior deities, or beings who ]uesi(led 
over the streams, wliile the Satyrs represented the mountain 
deities. Their rustic nature, was indicated by the red coloui 
wdth w'hicli they were ])ainted, to indicate their ex])osure to tin 
weutlier; t.h<*ir nutiin*. w'as comic, and they w’ert* the, elves or 
kobolds of paganism, skittish, amorous, fond of Aviiie and music, 
and idaying on flutes, cyinhaD, lioms, ami other musical instrii- 
meiils. At an early ])eriod, one Sileiius w'as prinoijially dis¬ 
tinguished from the others ; lie W'as supposed to he the .son of ;i 
Nym]»h, or of the .Earth, Gaia, engendered hy the blood of tin* 
mutilated Ouranos or Heaven. Married to a Naiad or N yin pi i 
he was 8U])})Osed to be the father of Pholos the Centaur, and 
thus linked with those mythical beings. The Sileni are iv}- 
crowiied, hold the wune-skin, thyrsus ami kantharos or beaker, 
air.l the old or ]irinci])al Silenus is seen riding on his ass or mule. 
Contending on this animal wdth the giants in the gigantomacliiii, 
tlie of the ass startled them, and lie boasted that be Inul 

S rostrated Enceludus. Cider than Dionysos, along 'with tin* 
yinplis of Nysa lie lirought up and educated that god. lu the 
Thiasos of Bacchus he generally rides on the ass, or is accom¬ 
panied by the Pantlier or Goat. When riding, he is generally 
on W’orks of later art represented naked and intoxicated, and 
often supported by Satyrs. The principal incident in his life is 
hib capture in the rose* gardens of Midas, after having drank ol 
a fountain in wdiich wine hud been put for the purpose, w’hcu, 
in onsw’cr to the (questions put to him, he replies that the hap¬ 
piest thing for a man is not to have lived, and the neirt best to 
quit life as soon as possible. The chief of the other Sileni were 
Akratos, a lover of dance and song, Marsyas, a flute player, 




(eltjbrated for hia contest with Aj)oll(), Afolpos, Ornus, and 
Comus, a player on the double flute. The form of the oldest 
Sileni was the Pappo-Siluni, represented as fat and extremely 
aged. They appear on the later works of Greek and Roman 
art. Probably the type of Sileni came from the. East, the Baby¬ 
lonians, or A.ssyrian through Plimnician som-ces. The great 
seiil|)tors of antiquity often rejuesented them. Praxiteles, and 
Scopas, sculptured them on marlde, aiyd the, artist and engraver 
Mys on silver cups, for which they were mo.st a]»pro])riate, espe- 
eially as a contra.st to the weird and sensuous beauty of Nymphs, 
Mamads, and Bacchante's. 

(Gesner, de i^ilcno Comment., Gotting. t. iv. 1784; Orcuzer, 
Siiniholiky iii. 224 ; Geihard, del dio F(tuno.; Miiller, Archiiol. d. 
Kidisty 8. 386.) 

SILICA PAINT. There is a de])osit of almost pure .silica 
ill North Wales, in a basin of volcanic origin, now forming the 
hed of a small lake. 'J'he stratum i.s seveiul feet tliiek. The 
silica is in the state of a powder, s(» extremely line that it can 
be mi.\ed U]) with pigments and oil without further grinding. 
Paint, jirepared with it by the Silica Paint Company at Liver¬ 
pool, becomes hard and durable, and resists acids uinl heat to a 
considerable extent. Being white, line, and clean, this .silica 
]towder is also useful as an ingredient in the inaniifac.tiiri'. of 
glass, enamel, and porcelain. Itansonie’a .siliceous paint i,s em¬ 
ployed chielly as a protection against tire ; wood-work, coated 
willi it, resi.sting the action of licat longer than when coated 
with ordinary paint. 

SILICON [E. (J. vol. viL col. .')(57]. Metai.i.u' Sii.u'ides. 
Silicon unite.s readily with aluminium, iron, zinc, platinum, 

(alcium, magnesium, copper, and manganese. Silicon behaves 
towards aluminium and zinc in the same, manner as carbon 1v> 
cast-iron, dissolving in the metals xvhen melted, and separating 
ill the, c,ry.stalHne. form on cooling. The other silicides have a 
metallic apiicarance, and many of tlicm gii e idf silicic hydride, 
Sill^, when treated with hydrochloric acid. This is a colonrless 
gas, whicli takes fire .spontaneously, huriiiiig with a hrilliant 
wliite ilaine, and evolving clouds of silica. 

SILK AND 'J'llE SILK TRADE. The silk-worm in 
France has been subject to a, disease which lias materially le.s- | 
seiied the sujiply of silk ohluimid. In 1853 France procluced 
5,()(H),(I0()/. worth of silk ; in the luixt .>eaf u]>]>eared a disea.se 
calh'il pehrinc, dark sjtots on tin; .skin of the worm ; in 185.S the | 
Fri'iich cro]) of .silk, e,(mse(|uent on this disease, was only oue-lhird 
as much as that of 1853; a slight improveim-nt took ]>lace iii later 
years, hut the lo.ss to Fiunce hetwi'cu 185.3 and 1870 was esti¬ 
mated at little le.ss tlian 50,000,000/. A scientilic commi.ssiou 
was appointed to investigate the matter; an<l hopes an; enter- 
laiiK'd that a remedy, ])erhaps a ]»r('vetition, may he devised. 

The rj.se of price consequent on this deficiency of supply, 
cmqded with a comjinralively stagnant state of the trade in 
England, led to the formation of a Silk Snj)ply A.ss()ciation 
ill J861), hy the M.anchester, Mucclesfichl, and Sjiitallields 
manufacturers. The object.s lield in view by this body .are — 
(\ \ To stiuiulati*. the production of silk, by cottage cultivation 
and other means, in every country wliere the mulberry tree is 
capable of giving food to the .silk worm : (2) To encourage llie 
introdnctiuii and exchange, of the eggs of the best kind in silk- 
producing districts: (3) To oiler jnaclical .'^uggestion.s and 
encouragement to the producers of .^Ik for improving the, 
quality and obtaining a better classification, and for ensuring 
greater care in tlie reeling of the silk : (4) To promote the 
cultivation of .silk in the silk-producing di.strict.s of India, where 
the production of .silk lias not recently increased ; and in other 
districts where the eiiltivation has almo.st ceased, but whicli are 
known to possess special advantages, in the growth of tlie 
mulbi*rry tree, and the habits of the jieople : (5) To ])roinote.the i 
exportation of cocoons from countries not well able to reel tbern ; ! 
and (6) To communicate with the. foreign, colonial, and Indian ! 
clep.artments of the Brilisli government, as a means of obtaining ] 
the aid of British n'jin'sentutii es abroad toward.s the promotion 
and extension of the. silk-culture. Asisisted by a Silk Com¬ 
mittee of the Soci(*.ty of Art.s, the association has made some 
advance in the attainment of these ends, though tlie progre.s.s of 
improvement must neces.sarily he slow. The silk xvorm can 
be reared in England; but tliis branch of industry has never 
been pursupil amongst us in a systematic. m.anncr, and it is still 
uncertain whether its culture would be profitable. A successful 
attempt was made in 1872 to establish silk culture in Gape 
Colony by native female labour; the silk obtained sold at a 
good price at Manchester. The inferiority of English silk goods 
to I'Vench can liardly ho overcome unless tlie price of the raw 


material is reasonable. This price ro.se seriously between 185.5 
and 1808; China silks, 8.s. to 18 . 1 . Od. ]>er lb.; Bengal, 7s. 6d. 
to 18 . 1 .; Peman, fis. 6(/. to 11s. Cd.; Italian, 19.1. to 24s,, in 
1855; China, 15s. to 31s.; Bengal, 13.i. to 29s. ; Persia, 1.3s. to 
19s.; Italian, 36s. to 39s., in 1868. The eoiiqiarativc failure of 
silk-rearing in France, lias given an impetus to the culture in 
Japan- shown, among other ways, by the sale of 2,000,(K10 to 
3,(M)0,(KH) cards of silk-worms’ eggs per annum to European pur¬ 
chasers. Indeed, the transport of the. eggs from one country to 
another has become one of tiie marked fi'utures of the trade. 

[ Although imjnovements have from time to time been made 
in most of the processes of reeling and manufacture, the general 
operations are still such a.s liavc bta'ii desc.i ibed in former 
articles [Silk Manufai’tukks, E. (.’. vol. vii. col. 569 ; Weaving, 
E. C. vol. viii, col. 798 ; llinnoN Mani.'Eactl'ric, xol. vii. col. 76 ; 
Looms, E. C. S. col. 1487 ; and such artichs as Cuape, Dyeing, 
Gauze, Plusii, Velvet, &c., in E. C. or E. (k .S.] There are 
two modes prevalent for preparing ilu‘. cocoon.-' lor unwimling, 
hy heated air and hy steam ; but J’rofessor Castiogiovanni in 
1871 dpvi.sed a means of combining the good elVects of lioth, 
by an apparatus called the pneumatic oven. M. Ghevreul, in 
1872, made experiments on tlie durability of dyes for furniture, 
.silk.s. He found that indigo blues are stable; Prus.siaii blue, 
good against air and light, but not against soapy water ; cochineal 
and lac-dye .scarlets and carmines good ; Avhiie the best yellows 
were produced by' weld, 

3’he statistics of the silk manufacture in tlie United King¬ 
dom, collected in 1871, pi'e.seuted the following particulars ;— 
Spinning factories , . . 227 

Weaving „ . . 390 

S])inning and weaving faidories 79 
Garding machines . . . 698 

Combing niacliines , . . 8,237 

Spinning spindles . . .940,143 

Doubling „ . . .190,298 

Power looms .... 12,.378 
Power loom weavers . . . (>,.334 

Steam and water power . . 8,319 horse power 

Clnldren under 13 . . . 6,028 

Males above 13 . . . 12,71.5 

Females above. 1.3 . . . 20, IKI 

Total iiiill hunds employed . 40,124 

The returns do not apply to band-loom weaving, nor to any 
livoc.ess carried on in .small establishments where only hantt- 
power is n.sed ; hut it i.s certain that the manufacture collec¬ 
tively has not materially a<lvanced in this country in recent 
years, even if it ha.H not rcci'ded. 

The total value of the silk and silk goods, iinjiorted in alter¬ 
nate years since 1861 was as foliow.s - 

1862 . £16,0.50,112 ISOH . £21,067,.335 

1864 . 14,408,638 1870 . 24,.541,1(;8 

1866 . 17,200,204 1H72 . 15,242,077 

The great dilference hetween the imports of 1870 and 1872 
wa.s mainly due to a large, falling off in those from France : the 
manufactured bilk good.s having sunk in value from nearly 
eh'ven millions sterling to less than seven millions. 

More detailed ]>articulars for one y'cur’s imports (1872) arc 
as follows :— 

Raw' silk : 

India, China, and Japan 4,820,110 Ihs. £5,148,216 
Other countries . . 2,335,830 lbs. 2,525,208 

Knubs and waste, silk . . 33,599 evvts. 602,324 

Thrown silk . . . 65,328 lbs. 08,372 

Silk broad stufis . . . 5,117,747 

Silk ribbons, &e. . . . 2,141,678 

Silk plush for hats . . . 50,532 

The exports of tlirovvu silk twist and yarn from the United 
Kingdom to other countries in 1872 bad a value of 1,897,724/.; 

I and of woven silk goods of various kinds, 2,188,983/. In other 
words, we buy much more than wc sell of manufactured silks. 

SILKWORM GIJT, for anglers, is thu.s jirepared. Largo and 
good silkworms, when ready to spin, are steeped in strong 
x inegar, and covered up closely for several hours. There can 
then ca.sily be obtainetl Iroiii each worm two transparent yellow 
green intestines about as thick us a .straw. These are drawn or 
.stretched out carefully on j>egs fixed to a wooden board, and 
dried in sunshine ; and when (iiiishcd, they form the silkworm 
gut. The best kinds arc of S]>anish manufacture. 
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SILVER. The cliief arhlition to the fiujinlyof silver in recent 
years, beyond the sources previously available |E. C. vol. vii. 
col. r)77|,' lias been IVoiii Nevada, Colorado, and other newly 
settled territoritie.s of the United .States. The offshoots of the 
Rocky jMountains, in that re;'ion, are rich in this metal, and 
mining operations arc conducted on a larf'e scale. Australia, 
likewise, is adiling to the store. The proc(?Bses of digging, wa'«h- 
ing, crushing, i^c., at the silver mines, are now expedited by 
some sucli recent iiuprovenients as those de i ibed under Gold 
Mining and MKiALLUHoy [li C. S. col. 1150). 

The imports and exports of silve.r in the forms of bullion and 
specie, for various years down to 1870, are given in Bullion 
|E. C. S. col. iiDf)). The valiH:s for 1871 were 1(5,527,322/. im¬ 
ported .and I .'J,G()2,3h()/. <‘X'ported ; for 1872, 11,107,4(57/. imported 
and 1:;,58(I,!>45/, exported. Tlie relation whicli silver bears to 
other metals in English mining is lujticed under Mining and 
Minlual .Statistics [E. G. S. col. 15f52|. The remarkable ]uo- 
cr'Kse.s for obtaining silver from ])ig-]ead are described in Lkad 
Mani’I’actuiu': [E. G. vol.v. col. 1 IDj ; and LeadSmklting and 
Tuadk [E. G, S. eol. 1441)]. 

Silversmitlis’ work is similar in character to that of the 
goldHiuitli ; while the various white metals, or substitutes for 
silver, are m^liced under their pro])er leadings in E. (\ or 
E. G. .S. 

►SINvVPISM, the moist stimulant apjilicatioii knoxvn a.s the 
mustard poultice, made with the Hour of mustard, cnimb.^ of 
bread, uiid vinegar. 

SINE GALVANOMETER, an instrument .similar in con¬ 
struction to the L'lngent galvanometer <lcsciibetl under Gaj.va- 
NO.MKTKIt, E. (j. S. col. llUl. 

SIN'(}1MN(1, the removal, by gas j»*t.s or by heated co]»per 
• ylimlers, of the short hairy tilameut.-! from lace, calico, niiiJin, 
ami other woven goods, 

SINISTER. In Heraldry the sinister side of a shield is that 
which woiihl eome on the left si(l<* of the ]H*i»on using it. [See 
the shield with the sinisti r c/to/aml niniatrr bum’ points, marked 
respectively G. and 1., in IIkualdiiy, \'l. G. vul. iv. col. GG2J. 

SINUS, a gulf ; in Anatomy a term ajudied to eetiaiii cavi¬ 
ties or cells ill the bones of the skull, and to ceiiuiii long chan¬ 
nels formed Ijy the tuiter meiuhraiu! of the bruin, and containing 
\ enous blood ; in Surgery ulcers that assume tlie form of tubes 
or channels. 

SII’EEJIIN E, a brown resinous alkaloid, found, along with 
bebeerine, in the l)ebeeru tree (.Vcc/um/ni UotUivi). 

SIXTS’^'STX, a game at curds, chielly jdayed in Germany, 
Italy, and America. 

Sixty-six is jdayed by two persons with a jtack of twenty-four 
c-artls ; the two-., threes, fours, lives, sixes, sevens, and eights 
being thrown out from a jiack of lifly-two cards. 

The jdayers sliullie, ami cut for deal. Tl;e highest deals. 

The non-dealer cuts the jiack to the dealer, who reunites the 
Hei)arat.ed packets and deals three cards In his adversary, three to 
himself, and then threi* again to each. The tliirleeiilh card from 
the toji of the jiack is turned uj) fur trumps. ']'he remainder of the 
tack (called the .star/) is jdaced face downwards on tlie table 
lotweeu the jdayers. 

The non-dealer now leads any card from lii.s hand he j)h*a.st*s. 
'riie dealer idays a card to it. He is not oldiged to hdhuv suit, 
nor to win tlie trick ; and lie may win the card led liy trumjdug, 
though holding a card (d’ the. suit led. The two cards thus 
jdayed constitute a (rirh, Triimjis win itther suits. The highe.st 
card of tlie suit led (unless tniiiiju'd) xvius the trick. The rank 
of the cards is ace (highest), ten, king, fjueen, kn.ave, nine 
lowest), n’lie trick is jdaced by the winner face downward.s in 
front of hiiiisidf. The winner of the trick then takes the. toj» 
card of tile stock, his adversary the next card, restoring the cards 
in hand to six, as at lirst. 'Plu' winner then leads P) the secoml 
trick ; the ojijionent ]days to it, ami .so oii; the alternate jdaying 
and draw’ing continues until the .slock is o.xhuu.sted, or the game 
is closed, as will be ju'esoutly exjdained. 

ICacli jdayer adds the tricks lie. wins, one by one, to bis heap. 
,\ trick once won and turned and tjuitted cannot be looked at by 
either jdayer. This is the strict game ; but sometimes by agree¬ 
ment jdayers are allowed to look at their own tricks at any 
time. 

'J’iie (d>jects of the itliiy are to win coniitiiuj f and to de¬ 
clare marruKua. Each |da\ei', for each card in the tricks won by 
him, counts as follows ;— 

Eor nn !U'e , , , 11 I Foragueni . , .3 

., u ten . , . 10 I ,, kniivc . . . *2 

,, ii kin;; . , , t | The iriic li.i.'lie v.due. 


Marriage consists of king and queen of the same suit, held in 
the hand of one player. A marriage can only be declared after 
winning a trick and before leading again. It is declared by 
showing the adversary the king and queen, and leading one of 
them. Marriage in trutnp.s counts forty ; in a plain suit, twenty. 
Only one marriage can be declared to one trick. 

The scores are not nicorded at this game. Each player should 
keej» in miiul as the play jiroceeds the luiiiiber made in the 
IricKs, both by his adversary and liy himself. A marriage is 
announced by saying “ twenty ” or “ forty,” and the play con¬ 
tinues w'ithout any score being set up I'or it. 

A jdayer holding the nine, of trumps in his hand can exchange 
it for the turn-uji card at any time he j)lea8es, unless it hajijietivS 
t<j be the bottom card of the stock, Avheii the player drawing it 
must keep it. 

After the e.xhaustion of the stock, the play of the last six 
tricks coiiimences. The rules of play now alter. A jdayer 
must follow suit if he can, and must xvin the trick if he can ; 
and if he holds none of the suit Jed and can trump, he must 
dt> so. Marriages can still he d(‘clared u.s before. When tlie 
baud is thus jdayed out to the cud, the last trick (d’ all (viz., the 
twelfth) counts ten. Should a player revoke or not Avin the 
irick, if able, in tlie lust six tricks, he foifeiLs all score of points 
he might have ma<le that hand, and his opponent adds two 
j»ointK to his score. 

The tricks may now be Intdicd at, and (he score made by each 
jilaver by marriages and by counting cards in the tricks he has 
won is counted. The jdayer Avho has made sixty-six or more 
Kcore.s one, two, or three jioiut.s loAvavds game,Avhich is generally 
sevim uj>. If tlie winner has sixty-six and his adversary nolhiug, 
he Bcore.s three jioiuts; if his adversary lias less than thirty- 
threi’, he score.s two points ; if more than thirty-three, one 
jioiiit. 

During the jihiy of the hand, if a jdayer has in his tricks and 
marriages .sixly-.six or more, or if lie thinks he has winning 
cards enough in his hand, together Avith Avhat he has already aa'oii 
or announced, to make sixty-six or more, he may close the game 
after Aviiniing a irick and before leading again. He signilies liis 
intention by tuniing down the trumj> card. At tlie same time 
that the tnimp is turned, if cither jdayer liolds tlio nine, he may 
<*\cliange it, hut not afti-r he has played to another trick, ^’h(• 
jdayer clo.siiig may cither draw from the .stock or may jilay with 
live cards; Jiis adversary has no choice, hut must follow the 
leader’s examjile and iday with or Avilliout drawing. The draAA'- 
iiig then eeastis, and tlu' last five* or six cards are jdayed, fidloAv- 
iiig the rules of jday of tlie la.st six tricks, when the game is not, 
elo.-;ed, exeejit that in the case (d closing there is no score for 
Aviuiiing the last trick. 

The, imjiortanee of keejdug tlie score in mind is now ai»)iarenl. 
If a jday er has or can make sixty-six ami does not close, he niu.^ 
the risk «d‘ his opiKiueiiEs closing and making sixty*six ; and if 
both jdayms score sixly-.six, the, one closing win.s. 

If the jdajmr closing makes sixty-.si \ or more, he. scores towa^d.^ 
the game one, tavo, (»r tliice, according to liia opjioiienl’s .scon-. 
He may announce .sixty six afp'r Aviiining a trick and before 
]<-ading again. The liaml i.s then at an end, and the tricks may 
be examined. 

If a jdayer aniuninces sixty-six, and it ajipears on examination 
(d‘ the tricks that he, ha.s not sixty-si.v, his ojAjioneiit se.ores two 
j)oint.s, and the iiand is at an end. Also, if the jdayer closing 
fails to make sixty-.six, liis opponent scores tAVO points ; or three 
jioints if he hud not avou a trick when the game Avas clo.scal. It 
sometimes, but randy, happims that each jilayer scores sixty-five ; 
in this CH.-e there is no score, and the deal passe.s. 

►Sixty-six is frequently played by tliree jjcrsons. The deal 
pa.ssca in rotation to the left. The dealer gives the two other 
dayei’scach .si,x cards,by three at a time, commencing to his left, 
»ut none to him.self. When the hand is finished he score.s the 
same number of jioints as the Aviiiner; but he cannot score 
beyond six that liaiul. The lirst ileal is a slight advantage, a- 
the, dealer must score. The jdayer avIio first makes guiiu' i.s "iit, 
and leave.s the other two to jday, to decide the loser. The losei 
jiays u .stake to each of the other players, and has the lirst deal 
next game. If when the first jdayer is out it is Ills turn to deal 
uexl, he does so before retiring, otherwise the lead would !"• 
ivversed to the tAVo other plav(T,s. 

SKATING may be denned ns tlu' artificial mode of locomo¬ 
tion AA’hereby man juogressea on ice. The birthjdacc of the art 
Ava.i iiiidoubtcdly in some more nneongeiiial clime than onrowu, 
jmd.tably in the Scuntliuavian jieninsula, Rus-sia, or Holland, fa 
those counliiesall agricultural and out door industry i.s at a slan-l 
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ptill tliiring the winter iiidiitli.s when skating' anil niv 

the only ready means the natives ])(is?es8 for getting from pluei- 
to i)laee. In Great Kritaiii long and eontinued fro.-ts are iiiindt 
rarer, so w'e, have not tla^ same ()|t])ortiinities for ia*!ieti.'ing, and 
•alien \vo do so we .ndliere cliieily to ornamental or “ ligure'' 
f-kating instead of “ running,” or goiiig long di’taneeSj 1n.-eanse 
we are, not (’Oin]>elh'd to use the art as a means of travelling. 
With us it is a jiastime, with the iiiliahitanls of colder climes, a 
necessity, A kind of skating was practised in London as early 
as the l:2lli century (FitzstejihiMrs Description of London, /A 
ian/ns, quoted in Stow’s ‘Survey,’ yi. where the more expert 
youth.s “ tilting to, .and binding nnder their f(*et the shinbones 
of some animal, and taking in tlnar haiuL poles shod AV’itb iron, 
which at times they strike against the ice, they are carried ahaig 
with a.s great rapidity as a l)ird Hying, or a bolt discharged from 
a long bow.” Jlut skates such as are now in use were ]tr<»- 
liably not introduced into England till some time in Gh.arles the 
Si.'coiid’s reign. Anyhow, llie. tirst record of their hn ■ dates 
from about JtJbi’. With the, fuilln'r ]»rogres-i of ci\ili/ation 
westwards their use. was transjjiihinted from onr shoves to the 
vast lakes and inland .■streams ol North America. 

The skate ilself is the only I'eipiisiti' for in-acti-iiig the 
art. It is formed of two parts, viz., the jierpemlieular or iron 
])l;ite, and the' traiisvi*r'e. sole of wood tir iron wliicli U merely 
for fastening the plate to llie foot by Hie hel]» of sirap- or olhei- 
appliane,cs. It is aiiytliing hula perl'eet inijilemeiit for-everal 
reasoTis, the chief of wliioli are that the wood cannot be made 
to fit the foot exactly, and tliat the iron jirojecl.s in front of ihi- 
toe in addition to con.-^ideial»ly nnderbnnging the heel. H’lie iron 
slimild !)(• ab(tnl, a (piarter of an incli thiek at tin- bottom where 
it touches tin* ice, an inch high at the heel and three, «|narler,s of 
an inch at the toe. There iniist Ix' a slight convexity, forming a 
.segment with a four feet radiir-, from tin* heel forwards in 
skale.s intended for figure work, and both In-id and toe an- 
roundiid olf. Iliglit anglisl heels and long eurvetl projecting toes 
turned ujiwurds in IVoul of the fool, are be.'^t adapt'-d for numing. 
The grinding must, he. done aer(».ss (In* ^t^•ne ; which, bv giving 
an almost imperceptible cavity, eiismvs a sliarj) etige. The old 
tinted irons, Avhereln a sliglil groove riin.s along the edge, soon 
get (dogged with ic(‘ chi]ts and are intAV almost olisolete. 'I'lie 
most, common kind of foot iiieci' is one, of hartl woovl, .shaiied to 
the boot and rounded below uilli a loiigitiidiii.d groove, xvliereiii 
Hie ii'on is riv('t(.‘d. This fool [)iece hii.s a .screw in the heel for 
fasleiiiiig into the heel (»f the Itoot, two or tliret* small iron pegs 
for securing it to the sole, and three or more Uat slit.s (liree 
([Harters of an inch wide llii-ongli it l(jr]>a.ssing.stra]»s through and 
round the toes and iiistt*]^ of the foot. The immhrr of other 
desci*i]>tions of fastenings hy meaii.s of (lamps, sitle .screws, (.’vc., 
is legion, To de.scrihe tliem, or decide on the b(*st Jiietliod, 
would far cxc(.‘ed the limits of the ]»reseiit article. H'lnw are all 
recent inventions, but a sitir quu lum is (irmiu'.ss under the great 
sirain.s and twists the, .skate.s are ex'yajsrsi to, an end wliic.Ii is 
M-ldom gained s(( wvdl as with tin* old fashioned stra]».s and Jace 
bools, both of which can b(' tightened when relaxed. 

For enjoying this pastime Hie ice cannot be to(j smooth, nnn-e 
( Specially for running or jdain straightforward skating, whiciv 
We sliiill lijvst describe. 'I’lie beginner may avail himsell of 
v.irious siiy(yiorls, c. _f/,, the back of ,a chair, or a .slick, according 
to his fancy, and mn.-^t Jiiake uj) his mind to bear a few tiini- 
ble.s. Tile toes .'ire, tunieil out til) Hie feet are at rigllt angles. 
Hence each foot is lifted alternalely an l .set down, .4ightly on 
tile inside edge, when itat once slides bn w ard, fuiilier nionn'iilnm 
being given it by Hie other fool,’\\]il( li, being at right angles, 
cannot sliji. A ])rf)givss of ahoiit a conyde of yaj-ds is llu reliy 
gained, and tln^ same yu'oce.ss being gone tliroiigli with the other 
loot great velocity is s(K)u acfniire(|. H’lie ankle.s must be lo-pt 
.sliir or a fall avill be iuevitabje, as the Jiiiddle jiarl of tin; inm 
will not be the best to leave the ice and tirst to touch it again. 
If the ankle be bent the weight falls on the toe, and eijiiilibrium 
is at once lost. Both feet must be u.sed (’.(jiially ; and there can 
he no wome habit than ])nshing always with one, foot and .sliding 
on tlie. other. What is termed the “ Sm-pentiui; ” is a very easy 
and graceful forward motion, though hardly a.s rapid as running. 
After taking a few ordinary strokes, as described above, in onler 
to gain momentum, the feet are placed ymrallel but xvell aywl 
with the knees bent. By tlutii turning both feet together in the 
■same direction w'ithoiit lifting eitlier and bringing tlie body with 
them progress is ni.ade in a wavy liin.'. With practice Hie pro- 
grchs is almost n.s fast as in rimning, and on w'eak ice the method 
•8 the safe.st as tin* weight is more distributed. Turning either 
an arc of a circle or the whole circiimference, is uccomididied in 
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a siTuilur manner by inclining the body in the direction dcsii-cd ; 
^yhiEt going backw'ard'i is easily 'jnrformed by reversing tlu* 
lorward serpentine motion. Banning i.s ]uactis> d to the greate.'-i 
■l)ei feet ion in our Lincolnshire Fen.s, bordering on the \\ .ish ; 
avIk'mv. during a conlimied hard frost, nuinei-oiis sw’ee]»stakes ainl 
cli.nii])iondiijt eonte-.t.s are de- idt'd, A mile in Ibur minutes is 
good work, whilst one in from lliree niinntes to three and a half 
minnle.s is decidedly a tirst-el.i.ss ]»erformance. Jii kei-ping nj» 
lojig distanees from fourteen to sixteen miles pv‘V hour ean be 
attlined. In NiJilh America, Ibilland, llu.ssia, ami other 
Northern eonniries tlu* nativ's skati' longer distaiiees in yuirsnit. 
ot their daily avoeati'Uis tlian Kiiglislimeji .1o. but Huor sjieed 
iit!Vi*r eipials tliat of our Inui skater.s. 

All oriiamenl.il or tiguie skating is perft.nued on tlie iiisidt* 
or outside eilge, aeeordiiig to wliieli edge of the single iron tlie 
Weight (»f the body is liu'oVMl .solelv on. Ills! !e edge is Hie 
('.■Lsi('St, becan.se tlie weight of the budv deviali very sligiitly 
from the centre of gr.iviiy, and the olln r foot is ready to give 
aid if reipiired. On llie other hand a eoitsidevable delk'ction 
from Ih*' centre of gravity is reiiuiveil to tlinnv tlu' entire wcigjit 
on the oiit.side edge, ami cent I’ifugal force alone ])reveiils | he loss 
of e*|uilittrium. 'riu' nnnil»er of fancy ligiiic-i tb.il imii be (v\e- 
enli'il either by a .single skati-r or a eombination is very great, 
bill tin- ehief ones may he described .is follows ; 

liia'hh nlifi- fill'll',ii'ifti !■' the e.isir.^l, of any but is of little jirae,- 
HimI Use, and by mnneans gi-aeefni. It is ,-.imply a pi‘o]on,::a( ion 
of an tirdinarv forward ,-lroke c.uised by dwelling on il till the 
eomplete eirele is at eompli.->lied. 

iiiihiilii foi'ininli is the Key l'> a1nio,-.t all good lignvt' skating. 
Tim skater slioiil'l begin byeireliiig in ares as large as In' plea-es, 
since with ]>ra(‘t.iee Hie i.nlins can ea-ily )>(' rediieeil, I'Kieli 
foot Avlieii lilted for tin'next stroke nin.sl be eros.sed ([uite. over 
and set d'twii in fimit. (tf tin* oilier alternately. 'Pile longest, 
liiiise nin.-t be maile on ilm fool neared tlie in.side (il the circle 
•(-cause tlial one is tm the. outside edge of the ii-on, and as short 
a rest a- possible on the other or iu.>iile i-dge loot. On no ac- 
(•(•lint must Hie liimlermost ((•ol be biniiglit b^rward till it is to 
l^e act (b^wn. ami w hen bu'wavtl it must be grounded instaiita- 
m•l•n.sly. 11 is ailvi.-..ible |f> pr.icti.M', eijnally with both I'eit, and 
alter a few days etnnplete eireles can be aeci^nijili-beil. 

lualili HiHk'i'di'iU is ni'ver used except in acliii'V iiig .*i few .soli¬ 
tary ami complicated fancy ligiiro, and etiii,.e(|iiently reijuire.s 
no tletaileti pai'tieiil.ir.s. 

(•K.l.'tiilr Hni'l, ir(iril<, wlieii properly ]ierfornied, i"! the most 
graeefnl stntke of all liguro Kkaliiig, ami at thi- .'■■ame Him'the 
im^r^t dillienll to learn. Tim best inetliod i.s to begin wallvinig 
backwards as slowlv as Hie learnei' ]>!eiises. Kiich foot must be, 
.set (low n idlerualely, ero.ssed beliimi tin* other. Hie tiie Inrned 
• •lit as much as po.-'sil^le, .■iiid always on the mitside edge. After 
•’(•ntideiice lias been (•htaifu'd, and tlie skater can w’alk (juickly 
backwards w ilh the )»o(ly well iipi iglit each foot may be dwelt 
(•n a little banger, ami circling ,'(oon conie^, nalnrul. When 
.sw'ecping Hie raised foot roiimi, the head shmild folb^w' Hie. 
movement, both to assist Hie curve ami keep a look-(»nl aln-ad. 
'Pile impeln-i is obtained by merely setting down the P- l and 
baluncing the body eoiri etly. 

SIxITTIjKS. Till'origin of this tenn m.ay be traced to the 
Kreiich Will'd (fiillli:t or pijis, and Hie jia'-^tiine i.s tirst Joiiml to baviv 
been practi.sed in Kiiglaml in Hie Pmirb-ejitli century under the 
name, (•f *' kavb'S," wJiicb became gradually eorrupled into kittle.s 
;iml then skittle-. Nine ])ins are ]•lilr.('d on aAVooden frame, and 
Hie (ilijeet of tile ga,iiie i.- !(• knock dow'ii Ha greatest, number of 
pins ill tin- fewest number of throws with a .somewhat llatli-ned 
ball. I'nlike Hie American ten pins Hk.* ball may be thrown, 
ami tim didanee Hie. player standrs from the ]iins is geiUMully 
tweiily-one feet. Tin- bal l weiglis from eight to fonrtei-n ]ionnds, 
ami in tin* oidinarv “stand fair” game only one ste]) is »dloweil 
!•• bo taken in the. doliveiy. A slight twi,si nm-t be givi-n in a 
.slanting dirc'C.tioii when letting the, ball go in order to .strike tin* 
front pin, at the foic conmr of the sipi.are, first ami make, tlm 
hall reach the. back omi.s as well. Now-a-day.s Hii.i go(.Kl old- 
fashioned game, which nxpiire.s a coirideralile amount ol wkill 
and Htrenglli to ]>lay well, ha.s nnrortnnately Jalh-.n into bad 
repute, ehietly oxving to most skittle-alleys being attached to 
public-hoiu-es. Ajipended arc the law.s li^r pl.iying ; - 

1. That all pins l»ft kinx kcd flown, but .should one !•• main .stiinding it 

Hhi«in>f rmi^iden d an csliM “ i?f» ” . , , 

2. That if a pin bo hit ..If tlm IVame, and 8till .-tand up, jt Rlmll Ix' 
cuusidoved “ down,” but if uiiy part of llu^ pin loikh tlio frame it fchaU 
be an “up ” jiin. 

3 . That eliould the hall ndiound from the sides or back of tho ground 

t; (I 
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ami knock <lov. ii u )iin, it hIihH lie roiiRidcroil foul, nml must lie set up 
nKfiin. if !i pjn, howovor, lie hit hy llu' ]»luy of tlm hall, it bIiiiII ho 
coiirtiilcrod fair. 

4. That il' n pin falls am) ri’shs upon two pins for hall .anil pin) it filiall bf 
conHidoiTil “<hiwn," l>ul if rcstiii}; on oiio pm only, ns uu “ up” pin. 

f>. 'I'lint all wf)u(l lyiiiyr behind the centre l•unu!rs of the fmnie, if no 
part he nvi.-r the frame, may be removed at the option of cither <.»f the 
phiyirs. 

(5. 'I'hat the lumihor of be liniiti'd to five. 

7. That all ties he di-eided by the lirst throw. 

SLAG (IlUiN' MANI'I’ACTrUK AKD TRAmi, E. (.!. A'ol. IV. ct'l. 
f)71 ; Ikon Mininij, .S.aim,tin(;, and Titahi:, K. C. S. n,l. j:bss>|. 

T'he iililisatinii ol sin;.; I'rnjii liljist liirn.'iee.s is eii<ta;tin_Lt niiieli 
iiltenlioii. 'Pile Inilk uiul wei^^lit <if sla^ Lear n .^i-imtus jiropor 
tiuii tn the (jimiitiiv of ])i^-iron dlitnitual ; iiiul tints there me lvt» 
re.'isdjis fur jjiijiroviii;^ the disjios.'il of it, A'iz., tin* rejiiovnl <•!' mi 
iiieimiltiniiee, mnl the niijiliciitidii to iiselul imi-]i(ts<-s. "Mneh el’ 
it. is hi nkeli llji iiml used Ihr inud.-; itAVould he heller if VeJidcred 
le.-.s hrillli' hy (h'vitriliealiiui, hut tlil.s would involve mi evjKUise 
lor I'ln'l. Ill AuMU‘ieii iinu sla;; 1ms he<-u ]tut iiilo .sludlow lia^.s. mid 
usid 1(1 reelaiiii tlieliiudd\ iorv-hoi'e oil the hmilv'of the Ihul- 
soii. A hiiildiuL; ui.'iterial i ()hl;iiiie<l hy nijiniuL,'undli-d .sln^f into 
niotild.s, loixiiiLj il widi .siiid mid (me enke or ehm-eoul <lusl,mul 
.stirrino, Iiiiuelliiilio. and ])le,-.,'-ii|o into hrieks ; llM-'e lire used in 
Silesia, VIdle hiielo of soiiiewlial infeiior (|ualit\ an- unitle from 
had-slii;.; in the ilmv, Moiiiilaiup. A lleloimi cuj'iueer Im.' re¬ 
cently inlrodiii ed a melliod of ciiltiuo'uj» shi^f, At hen in a smiii' 
nioltcMi .stale, into hlock.-' mid slabs .stron ;4 ami durahli- for many 
hiiildiii}," jiui'itoseH ; oiu- hhi'-t I'liniaee in l!el;.’,imn ”e|s rid of 1a\o- j 
thirds ol' its slajj; in this Avay. A small portion ol' shi” is lonml 
tiseCul as an inp;i(‘ilieiit in plass Av<(i k.s. W him {.p-mnilaled hy Hie 
action of a. ennimt ol’ rob] Avater, shij.;' ha.s hern <*m]t1oyeil as 
u piavel for ]ial]is, a hed for foundry floors, sand for moulds, 
hallast for iail\va\s, emicrele for nioilar, an iiioredient in lire 
hriek.s, mi (mmiiel for ordinary hi ieles, and a inmiure for ealca- 
reous and ;dlieeou,. soils. Slap' forms an e.\eellent cenicnt, Avhen 
pelatini/ed with aeids. Vlieji a jet of .steam is hloAvn thronph 
molten slap, line elasti<'. threads two or three feel, loiip may he 

J ii'odueeil ; Ihe.se threads, inider the mmu- of mimu'al coilon, 
orm an excellent noii-eoiuluctor of heal, and are used for 
eoverinp .sleaiii-piiu-s, hoilei's, and refiiper.ilors. JMr. J’.odmer, 
hy jiaissitip .semi-cooled slap hetw'eeii rollers, and Inmi.sinp and 
shakinp llie lliiii srales Ihiis jinxluced, obtains a. .serviceable .sand 
for mixinp A\ illi lime t.o make hrieks of any de.-ired linl, from 
hriphf pvev to dark ii-oii. This slap-:-and is available as an inpfe- 
dienl in l)ie ciMiienl m.ide by TMajor-f leiicral iSeotl, from seAvape 
sedinieiit. 

SJvATINC. Slates [.Si.ati; IWokkino, I'. (!. a'oI. \ii. eol. h<>l 1 
are split, at the tpiarries jnto Hk- thin hiyer.s which remh'r them 
luseful a.‘-a loolinp nuilcrial. T'liey me known in llu' tiadc by 
names either of a fanciful cli.iracler or of the di.stricls Avhclice 
they arc liroiipht. Tdius there arc imperials, duchesses, coiiii- 
Ic.'.-’es, ladie", Wiv-tiiiovclaiids, A\'e]-h raps, 1 tclaholes, and Tavis- 
hlocks ; var\ inp from 12 inche- down to IP, inches in leiiplh, and 
from Ilii to (i iii'lie.s in width. T'he slater .siptaie-' oi ilres'«es 
liis slates by means of a peculiar eliojipiiip-knife railed a sii.i or 
and makes the nail-holes by means of a ]>roJeclinp ])oin1 at 
the h.iek of the knife. T’lie n]iper and loWei .'••urface.s of cMch 
slate are called the IikcI, and luil ; the lo]i and holloiii edpes the 
Arad and /a//, 1‘laell row ol slates is m.ide to overlap eon.-ider- 
iddy Ihat which is below it, the expo.-ed ]imlioM Iieinp the //<«/■- 
ry/a, and the overlajipinp ]»ortion tlie Imtid. 'JTie smaller slates 
ale nailed doAvn ujuni leAcl hoaidiiip, the larper u]>on hallensj 
every kind of strain i.saioided, lo ju-eviml J'raetui-e. 

SL.W'ttNK' IjA.NGTAGI' l.S. T’lie.-e Imipnape.Sj helonpinp 
to the Allan or Indo-bairopcan family of lonpne.s, ihonpli eon- 
stitiilinp the mod recent linpuislic element of the Knropcan 
Jainily, are spoken ove!_^ a larper c.xlent of surface tliaii any 
<ilher. 

Oripinally eneampi'd on the. liaiiks of the A’olpa and in the 
A'icinily of (he 1‘alns Maeolides (Sea of A/.of), the Sovvi, a 
Slavonic tribe, jmshetl forward, till, .seizinp on the ilouian pr<t- 
vinee of Dacia, on the Danube, mid .settliup there, lliey pave in 
their newly aeipiiri-d ]ios.se,s.sion the name of h><‘rvia, which it 
still hears. Supj>osinp that their tribal name Nrrr/’ must in 
some Avay or other he related to the Latin .«rrra.s = a .Have, the 
neiphhourinp jieoples pave to their national desipiiatioii Slura, 
Avliieh means//Auw/, the sipnilication of servitude, aiiil hence the 
Avoid rscitnr or from SIava=:plorv, lias acnuired in nio.st 
Miiropeaii luiipiiape.s the meaninp of servitude and snhordina- 
ta u. S mie would derive the luime ShiA'onic, a]>plh'd to the 
AarjoiiT, nations n'A v sjieakiiip l.uipuapes of Hns.-ian character. 
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from = word, .speech, Avhich a])p]ied hy the ]ieo])le to them- 
Belve.s would de.sipnate tho.sii Avho spoke a lanpuape Avliich they 
could understand, jiiRt a.s, on the contrary, the Slavonic tribes 
desipnated their Gorman neiphhoiirs, Avhose lanpuape they could 
not coiujirehend, by the term A^Vv/ir = mutes, Avhich, cliunped 
to Neiiisi, is still employed hy the Turks to desipiiate, their 
Austrian ueiphhours; Avliich term is very often hy the Turks 
ap])lied to all (Jermans indiscrimiiialedy. The former, hoAvevt-r, 
is the ctAmolopA' of the Avoid Srinvonic, as adopted hy the 
Ilu.s.siaii.Sj'AvhiJe'iiie Jtilter Is not without strong cvklcnce to 8Uj>- 
jioi t it. 

Professor Alax Alulli-r prefers the term rUradiV, hy which to 
de.sipnate this hraimli of the Aryan family, “Winidiie heinp,” 
says he, one of the most ancieiii and eompreliensive names by 
Aihicji (Jiese. (rilies AViu'e known to tlie {‘arJ}'’ lii.slorians cf 
Eurojie.” Accordiup to the same autliorily, aav should divide 
these Imipnapes into tw'o divi.sioiis, the Let tic ami the Shivouie, 
Leltic iiiclinle.s Lettish, noAV spoken in Kurland and Livonia, 
on the Pallic; and Litliuanian, ii lanpuape, of J'la.slern Prussia, 
AA'itli Ailiich Old I’nissimi, a lanpuape which died mit in llic 
JVlh eeutury, w'a.s I'lnsely connecti'il. lii Litliiiaiiiau Ave aie 
lidd “lliere ar<- some prammatieal I'urnis iiion* primitive, and 
more like San.skrit, tliaii the coiTesjiontlinp loinis in tJreek and 
Latin.’’ 

T’lie SlaA'onlc tmipnes, proiuuly so called, arc suhdiAuded into 
Eastern and W’e.stiTU. The ea.slein hrancli cmnju'ehend.s Hie 
|{us.sian, Ihilparian, and Illyrian. Its most ancient literary 
monument is tin* Ohl Slavonic version ol’ the Pihle made by the 
Greek monks, Methodius and Gyrillus, in the JMli eeiilury, for 
Hie Aloraviiins, wJiom Hii'y were .nuit (o couvei'l to Gliristimiily. 

T'hns tin* Slavonic lanpuape,” .says Lalhi, “had the advautape 
i»r heinp formed in its infancy upon the model of a rich and 
learned lanpuape, an advautape in which Hie liu.s.sian ]>artici- 
]ia1ed when this traiislalion passed into Jitissia." A inaiiusei'ipl 
of this Old Slavonic ver.-.ioii, dated A.n. Kirih, still I'.xisls in ilie 
lm]ierial lahrary at St. I’etershurp. The Jaiipiinpe of Hie Old 
Slavonic version i.s elosidy lelated to Hud still .sjiokeii in Servia, 
and liaviiip heen adojdeil as llu' autliorisi'd version of the Greeo- 
llm.^iaii church, it has become, the Pihb* of Hii'Avliole Slavonic 
race. Jl liear.s tin* .same ndatioii lo the Shivouie laiipiiapes that 
Hie Gothic v<‘r.sion of DJhla.s hears lo the Teiitouie. 

Alodern Lulpaiian, as repards pra,uimatieal forms, is the mod 
reduced aiuonp Slavonic dialects. 

Tim Illyrian subdivision iueludes the Servian, Monleneprin, 
Dalmatian, (h'oatiaii, and Sloiiniun (lialed-i. The Aiederii 
branch eoinpreheiids llie laiipu.ipe of roland, bohemia, and 
Lusalia ; Hie last heinp the speech of the W’ends, sidtled in 
proiijis in vaiioiis |>art.-« of Soullieru Germany, and, thoupli sur¬ 
rounded hy T’eiiloiiic people.s, still .sjiealcitip their own lanpuape. 
T’he (dd (Slavonic, thoupli dilferinp from tile h’ussian, iii pram 
niatical forms, as well as, to some e.vletit, in vocahulary, can, 
hoAvever, he niulerstood by a |{us.-.ian jirovided he read Avith dm 
atteiilioii. The ]mre,4 Kii.ssiaii is ,<]udmu at Mosc.oav and in il- 
neiphhouiiiood ; Avhile, in more distant places, dialects more oi 
less like the Aloskoviaii are spoken. T’lie principal of the-i 
dialect.s is that .sjmken in Little Ku.ssia, Avhieli occii]>ies a middle 
place hetAveen llus.-ian and Polish. All the other dialects ol 
Jlussian arc .so elo.soly rilaleil, “that a native of Arehaiipcl,” 
.says Lalhi, “ lueetinp at AIoscow an inliahilant of A.strakhaii, 
they wonhl eoniiniiiiieati; freely w ilh e.'ich othei.” IJc altrihule 
Hiis conforniilv of lanpuape, in jtroviiicc.s so remote Iroiu eadi 
other, to the readiup of ilie Old Slavonic version of Gyrillus 
throupliout llu.ssia, and Hie nniver.sal em]di)ymen1 of Hie Obi 
Slavonic in cclehratiiip divine service. T’lie oldest Pu.'^siaii 
code of hiAv.s, la nrih' riixsr., is of Norman oripin, and dates from 
the lltli eeiilurv. The ‘ Ghronicle of Nestor,’translated iul" 
German l>y Scldoetzm*, emhracinp Hu; whole period from the 
rise of Hu; Uu.s.sian nation to the 12th century, rs of preut value 
to Ihe .student of ShiA'onic literature. A ])oem entitled ‘Sjieicli 
conceruinp the army of Ipor,’ of the. 12Hi century, celehrates the 
hravery of a prince of NoAoporod SA'ersky, hi.s defeat by lb'" 
Polovlzi, who (lAVelt on the l»anks of Hu; Don, his captivits 
anmnp tlie.^e harhariau.s, and suhseipicnt K'turn to llu.s.sia. Even 
in Hie 17lh century, Demetrius, metropolitan of Ilostolf, com- 
po.se<l .so Avtdl ill Did Slavamic, that liis styli; i.s Imld nj* as a 
inod'-d of imritv and elepancc. Since lii.s time, huwevmr, forcipu 
avokIs frotii ail the nations of Euroj)*; lloAved into Russia, Avitli 
the manners, art.s and sciences, uduch the Ilussiaiis hiUToAved 
from their ueiphhours around them. 

SLIDE REST [Turnino, E. C. vul. a iii. col. -i::0 ; L.vJ iU', 
L. G. S. col. UJ2J. 





SLOTTING MACHINE. 

SLIP EOU SH1]>S [J.) 0 (;ks, E. C. S. cel. T77]. 

SLOTTING MACHINE, ibr making ravitifs »)f di-rmiti* 
form and size in inetul, is uiu'. of tin* important class t)f iiivi-n- 
tioiis noticcul in Machine Tools [E. C. S. cuL 14i>7l, Tin* 
iiiachinoH (*mployeil in steam-worked joinery fucloties also eom- 
jn'iso some for slotting. 

SLOUGH, in Snrgeiy, a d(!!ul detaclicd portion of ilesli form¬ 
ing on, or ill, an abscess oi' ulcer. 

SLOW-MATCH [Match, E. C. voL v. col. .oKH 
SLUliniNG ; Sl^UJlLTNG MAl.'HTNE [Woollen and 
AVousted 1\[ani EACTi’RE, E. C. vol. viii. col. 

SMALL-AllMS MANUEACTUHE [(.Iun J^Iancfactcke, 
E. C. S. col. 1*200]. 

SjMALL-J^OX IN SHEEP. Tliis di.si‘a.' 0 , soim limc'^ Icnmd 

shdfi-pox^ is one of those specilied in the Contiigious Diseases 
(Animal) Act. It is analogous to sm;ill-])ox in men, tlie dillbr- 
ence heing not greater than In'tween animals of diUeuviit sjiecies. 
As in men, tliere are two kinds, vi/., distinet and conllueiil. In 
the lormor the jiimides on tlie akin ai'e sejiarate from each other ; 
in the hitler they iim into each (jtlii'r. The dislinct is mild in 
cliaiacter ; the. conllucMit is vioJi'iit. Loth sjiecies are produced 
eitherhy hivalhingan atmosphere loaded with the ellluvia givim 
oil iruiii tile bodies of (liseased animals or !»% inoculation, a 
small tpiaiitily of the variuloiis matter Isdiig taken inlo tlie 
system. Tn either ease tlie peried of iiieiiliaiion is abniit ten 
days, during ivbicli lime Hie variolous lualti'r multijilies rapidly, 
i-liaiiging the normal cluiraeter of the blood into that of ilocif. 
Tile ern]ition on the skin is an ell'ort on the part of iialuie 
to rid the s\alem of the variolous [loisoii. At hist. ihi“ pimples 
are red, but in a few days (hey are crowned with white vesich-s, 
which give to (he skin and disease a diU'erent ajipearance. The 
deiith-rate often amounts to !M» per cent ; so that, in a conipara- 
tii'e sense, it is saiil that sinall-po\ is to the idiei-j* Avhal rindei- 
]n-st is to the o\. It is: an iiiijMirled disease, and is doubtless 
gi'iu-raled by the misinaiiageiiient of slieep on (he continenl 
of Er.i'o]ie. LJjion vaeciiialion, to re<luee the fatality o| tlie 
disease, oj*inion ia divided. Tlie eavl v age at which fat sheep 
are sent to iJie sliamhles is against the practici*. 1'he more 
advisalde course is to stani]) it out at its souici' on the cuntiiieiil, 
provided that is ^iract icable. 

SNGW-JJLINHNESS, that form of blimliie'^s which arises 
I’roiii the prolongeil action of the bright liglii, rellecled Irom Hie 
snow*. It may be jirevented by wearing a bJaek oj- dark shade 
before the eyes. 

SUAl* MANUhACTCRE [E. ('. v.L vii. cl. (;:):»[. Tin* 
chief novelties in this braiudi of industry within the last few 
yi'ars are those which relate to Hie eiii])loymeiil ol m-w'material.', 
either of till* alkaline or the, I'atly seiies. J’.dm oil, pai.illin, 
steariiie, glycerin, are all em]doyed in more \aried ways than 
ill Jiast yi'ars ; while common tallow, cliea]) rough alkali, and 
resin continue to lie the chief ingredients of the soap more 
largely in deinaiid. It i.-. in ])eiiumer\’ soajis that changes are 
priiicijially made. In the manufaeluring'jiroic.'ses, Mr. Gos.-aige, 
of Widiies, has introduced u mode, of facilitating the pouring 
of Hie tiiiislied melted soa]) into tlie mould,-! or frames ; the 
pri'ssnre of air is eiiqiloyed to I’ojce Hie soa]> up out ol' the jiaii, 
and deliver it into spouts whicli j>a.-%s it into the moulds. 

The total jiroductiou of soa|' in tlie United Kingdom was 
roughly estimated in liStiT atabouL 2()D, (»()(» tons i cwt--.; 

per annum. In leceiit, allermite years Hu- quantity and value 
of the soil]) ex]>orted from the United Kingdom were :—- 


1S(M , 

. 182,012 crvl.s. 

.T2;52,172 

1 HtiO 

. . J7.V.H) „ 

211,10!) 

ISOS . 

. H)7,7(iS „ 

2r>7,b07 

1870 

. . iri7,l2:t „ 

21.m,;M5 

1H72 . 

. 22:j,o:»:i „ 

:ioi,:i!)7 


The importivtiou of foreign suaji is small. 

►SOCIALISM is the name a]»plied to Viirious theoiii.'.s of 
Hocial organization, varying coiisiileruhly in points id' detjiil, hut 
har ing ibr their common aim Hie abolition of that 7in/L'i//i/n/ 
action on which modern societies depend, and ita rejihicement 
b\ u ri!gulaled system of co-ojjcraticc action. The ideal of 
.sociiilisiii is that state 

“ AVhci’c each niim seeks his own in all nien’n gooil, 

And all men work in nolde lirotherliood.” 

In jilacc of the conflict of o]»poBing interests, a conflict in W’liich 
the weak go to the ■wall, in wliich each, to use the old Scotch 
idirasc, lights for his own hand, and appro])riatc.s to lii.s oAvn use 
fts much us possible of tlie results of labour, the Socialist would 


SOCIALISM. 

•MilMtitulc a sx.'lem hy width lach .‘-hoiild he called upon t'* 
contribute to the general welfare to ihe full extent of his 
ahility, and he ri-warded aecunling to Ids needs. 

'I he Socialist ]Miints In Hie iiietimilities in the present di.-iri- 
hiition of we;dHi, to the ilegraualiitn aiul distitiition wdiich 
co-e\ist with v>uv alllut-nce ■, to the unhealthy dwellings in 
which the jioor are henletl togetliei, in deliance of every law of 
hr gil lie am! nmrality, ami tliat, ti>o, within vierv of palace- 
home' enirvded rvilli all the .signs nf sii]>ciiluous riches timl 
sell-imlulgeiil liixurr. He peinis, on Hie one haml, to the 
exi.stimce ol iion-]u-oiliiclive i lasses'* rr Iddi loil not, neither do 
they spin,’’ami nn Hie othei', to large mass. ' id' nninkiml, rvlio 
have to eMtlui'e long ami exliausiive tnil to pmenre the hare 
means ol subsistence. In ibese striking dillei'-nces of condi¬ 
tion lie sees the im vil.ible iv-'ult of comj'etitinn, and hence 
eoticludes that to ohviaie the-r i-viU, il is iiec .'sary to rec.oii- 
sli'uet .siieiety, on prim'ijtle' diairn trioidlv le , .M-d t.i Hm.se 
rrhitdi have hronghi abmit ils pre.^elll cumbn.in. ^lorelly. 
an early Socialist, lieclareil Hi.il Hu- pr iblrm was “ to liml Hiat 
stale of tilings in rvldch it would be impossibb lor any one to 
be il(‘]irari'd or 2 >oor.” The Sociali.-t has a tirm faith in the 
liorver of eiremiistaiice.s to mould the eh.iracb r. Given the 
right (orm of national Government, iiinl it rrill grind out good 
citizen.-! ami good men with all the cert.iiiitr ami jirecisiun nf 
a machine, d’liis heliet in the rigid and ea]iacily of tliii Slate 
to orgiuii/e lahoiir, ami to ileteiiniiie Hie distiibulioti of il.s 
result.', is at the hottom of idl Socialist sflieines. rrhether alle- 
gorit al of actual, d'he ‘ liepuMie ’ of i'l.ito i- the prololyi'c "f 
Hie gn ater part of them, iiolwillistamling its (nlrialion of i a-le 
ami of slaveir. Ami U, is to be noliie<l Hi.it ^ reu I’biUt. rvliihl 
insisting upon ibe social bicrareby and divitiing Hic people into 
r;iees ol gobl, silver, ami iron, says lb;il a eilizcn of llu' iron 
raee may bare cliiMreii wlm belong to the Idglier order. W'lieii 
Hii.s i.s oiiee mlmifletl, tlie I Idef inju.-lice of ca.'te disajipeai.'. 
Plato pu.sbeil bi.s ]»rincipl(S to Hieir exti'enn st limit, and not 
only properly, but woman, wa-t eomnion in Ids ideal Stale, not 
with any intention of ]iiomiscuou,s liceiilioiisnes.-. but for tlie. 
improrenient of tin- stoek and creation of a race of .slrotig ami 
bartly ciliztn.--, cap;ible of lieiiring arms anil defending Hie Slate 
against tlio.'C daiigm'' from foreign toes rvldch llirealcned all 
till* small nations <»f anlii|uily. 'I bis local colouring lias in ji 
^imiI;ll manner been risible in siieceediiig seliemes. Sir 
Thomas !\loic, mored by Hut ndserr of Hie peo]i|e of England 
i*. Id-. d;irba.-’, in Id- '■I’toiiia’ olfeivd a .soliilion ol' Hie 
niometdoiis jMobjem ‘I'lopi.'i’ i' (bor-nighly lommuid.slic, 
and unites rrilli a llrpiibhi'.iii piiit. tliiil ieiideiier to minute 
legiibilion wbicli marked the a;.'e. More i-- ai sociali.-lie as 
Plato, Vet Hie Sjiirit of piogle.SS i' di.slimllr pei'ceptible ill Hie 
manner ill rrliich In' rarie,' from Ids predecc'.sor. 'J'lie sanctity 
ol' iiiariiage, the, seiilimeiit, of brollierliood, ('liristian modesty 
ill plai-e of Greek .sbameb'i.-ne.!.s, are all iieKiiow ledged, ami slmrv 
tb.it a eliastciiing and liumaidsing iidlm iicc bad been exerted 
upon the Hiiiughts of jnaiikiiid since the days of tb", elder 
Hunker. Utopia i.^ :m etecliri' Govi rnment, of (wo ehambeiv, 
willi a Jiionai'cli appointed for life. 'I'lie m;tgi-l.iates distiibnte 
the instruments of lalmur, and tlie result! are Hie coinmoii jno- 
perlv of all. Moi'e lia,- picluj'ed a sLate ill rvbicli I odily laljour 
i.s not C'XC(-s-ive, rvliei'e there is liiiie foi' I'ei realioii, and rvliei-e 
niiinv |ile;isure.'and liixuries are jii or ided, |o be n-M'd by all and 
abused br-^ none. 'I’iiere liar'e been m.iny iniilalor, of Plato and 
More, 'riie mime, of ibe. imaginary island of Utopia ba.'given 
a rvoi'd to the language, and its lileratuie is a large one. In all 
Hie.se imaginary stiles, Hie language and life are id_r ilie. 'I'lie 
inenjiiid Women who live in them hare j'erv oJ' the passions and 
failures of liumanity ; Ihev are too good “for huinaii mature’s 
daily food.” Vet, how'ever iui2»r;iclical>le the. theories of iiiDihni, 
sociali.sni, they are not unlovely, exct pt rvlieii ]uiahed to ati 
unrea.sou able extent,. We cannot, I’ee.l very !in,gvy rvitli Ibeoii.sts 

who are only anxious to vediv.ss the nd.-i ry iiml sulferiiig wliicli 
uniiiislakeably exi.st, and rvbose. chief error is in crediting 
man with a doeililj and din lilily rvliich be tloes not pos,scs.s. 
Altliougli the ]>olitie.al doctrine ol Socialism is ol conipaiMtively 
recent dale, ils essential ])rinei]ile is one wbicb Ims been em¬ 
bodied in actual ])ractice in many count rie.s and in vmy remote 
period.s. The article on S'ii.laue Uomml nitjes ( E. U. S.] Avill 
hIiow this. 

'The K.s.sene.s are an eai’ly exani|»le of religion.s socialism. 
They Avere a community united lor the jiro.secut ion ol a holy 
life, offering imt .-ficnlices of aniinal.s, hut eJeA'ating their oAvn 
souls to God. The love of God, of virlin*,, of man, Avas tlieir 
only doctrine. 'They had no wiar cs; projierty Ava» eouunoii, 

0 a i? 
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liiluHir was cdiniuoii, study coiiiiiioii. Tlu-y destroyed no 
Hlo to set out their table ; they drank no winej tliey made no 
weiij)on (d' -war ; tliey “nuirricd not, neither were they given in 
marriage.” [EHUKNEfS, E. C. vol. iii. col. 902.] 

Josenhiis has (•stimated .at 4,000 the number of these tendcr- 
heaitca asceticB. It may be further noticed uh u curious fact, 
tliat the most successful of the .socialist communities ari? those 
wUicdi liave a religioiLs Ijasis, 'I'o the Essene.s we may add the 
Monivians, whose societies include ))ol]i H(;xes. In our day, 
very many socialist ex])erimeiit.s have been tried iii America, 
but tlit'y have all failed, with th(^ exception of those })ased ujhiu 
fanaticism. The ‘ [lislory of American Sfjc.i.ali.-^ms,’ ]>y Father 
.1. 11. Noyes (lioml. long record of dreary un.sncces.s. 

d'he Oneida community (to which tlio historian belong.^) .and 
tile SbakiMs aic aliiiosl solitary e.\'ce2)tinns. ‘'Tin* wealth of 
llie Shakers,” .s.iy.s Miss MartiniMU, “is not to he attiibiiled to 
their eelib.ac.y. 'I'hey are receiving a jterjtetual aeces.sion to 
their nnmbeis from among the ‘ world's jieople,’ and these acces¬ 
sions are usually of the most iiniuotil.able kiml. Widows with 
luigc; familie.s of young childri'n are perpetually Joining the 
cauumuuity with a view ot obtaining a ]>lentiful subsistence 
witli veiy moderate l.abour. 'J’he. increa.se of their numbers 
does not lead to tlie ]an‘clias(! of nanx; land. They .''U]>ply their 
enlarged wants by the bigli eiiltivation of llie land they have 
long ]io.sse,s,sed.” '^I'o give even llie .slightest skideh of the 
liisiniy of .ancient and modei-n .socialism wuiild far exceed the 
sjiace at oar di.sjio.sal. Modilic.'ilions of socialism are found in 
nations .so ditreri'iil in time and eire.nmstan<'es u.‘i the Spartans 
and the North Amerkaii Indians. In Pecsiu, in the si.\th ciui- 
tiiry, a sect was founded by Mazdak, who.se lenels ineluded the 
equality of mankind, common jiroperty, and ‘‘the abolition of 
e.Nclusive marriage.'’ 

The most important forma of socialist ]diilosopljy are tbo.se 
put Ibrward hy yaint Simon, Fourier, and llobert Owen. A 
delailed acewunl of tlieir theories and of eeit.iin niisncce.sslul 
alleiDjits to ]mt them in practice will lie found under lho.se 
names in tin* biogi'apliical .section of tlii.s work. See also 
(-'o.iLMUNlsii, E. S. eol. 

'file most obvious objection to the socialist syctmi is the 
(lillicullv in it of obtaining I'roni each 2 *ersitn tlie anmunl of 
noi'k of’wliii'h he is I'airly cajtahlc. la the jn-eseiit sta.t(5 ol' 
society we h.iA'i^ the terrihle lUi'Srtire ol nant and lmiij;<‘r to 
stimulate industiy ; but in a sociej \ vlu iv the nei-ds of all were 
jU'ovi(l(‘d for iriv.^pcctive of the value of tlieir eoiilribnlioii to the 
general I'uiid, it would alwa\s be in the ]) 0 \ver of the knavi-li 
and the iiidoleiil til pnw upon the hniic,-,t and hard working. 
'I'liat this is an iiiMi|ieiable weakness in the syAein would he a 
ridiculous as-citioii. ’J'he .sentinieiits of lionuar and (tf the 
sacrediu ss of hihour could he cultivated in a manner to naluee 
its evil eirects to a minimuin. 

It has also been obJect<'d that the pvaclleal elie'-t of suecessl'iil 
socialism woultl be to encourage an increase of jiojuihitioa 
sullicieiit to swalhiw U]t all its theoretical increase of jirodiic- 
lion, and to vi'snli in .speedy iMiverty and stajwalioii. Tliis is 
not a very sliung (dijecliun ; Ibr, if Ihis result avciv at all likel^k, 
the Hoci.disks could easily lind a cheik. 

The gn-atesl ditliciilly is that of fairly ajipnrliiuiiiig the 
results of miiliial lalaair. 'J'ho.-c wliu minister to the wants ef 
a cnnuimiiity ha\ e all, in a .sense, to work : the ]>oel, whose 
Verses eheei' the hours of toil, end animate the. soul with Jiolde 
aspirations, JalMUirs (•(iiially Avilh llie hind wlio cuts I'iutoaa's 
in the jugged earth, lly an hat coiiuiion st:iii(lard can AVe value 
the Jesuits of Avoi'k dilfeciiig so gn^ally / 'I'o the man of lelter.s, 
books and the appliaiice.s of study are as jiincli necessai’ie.s 
liie.at and diiid'C are tothe labourer. JIoav, tlieii, when lalciils and 
Avants are so Avidely diiU'Venl, aie they to be iipplied and 
rewardeil Justly / 

'i’Jie general result of an bidorical survey of sueialism will 
be a conviclion ol tailiire, idieved only by partial Kueee.sse.s. 
Ne\’ei“lhele.ss, Socialism in imab-rii times has ilone good service 
by calling uLlention to llie defects (»f civilisation, and thu.s 
leailing to a study of the means by Avliich to remedy tlieni. 
Althongli tlie Socialists have never Ai‘t had a chance, of overtui-n- 
iiig the reign of imlividiialisni, they have usefully shown lliat 
coinbinatioa is cajmble of many thing,s to Avhicli isolated action 
can never attain. In this Avay Co-orrtHATto.N [ E. C. S. col. G2()J 
niav be regarded as a benelicenl. offH]iiing of Sociali.sm. 

SODA JMAN nf’ACTrJIE |SoJUUii, E. C. vol. vii. col. (141). 
This brancli of chemical manufacture, Avhich has enormously 
extended within the last few years, is at present coiidiicLetl in the 
following manner, at lire grout works in Newcastle, Glasgow, 


and Lancashire, lly the addition of sulphuric acid to common 
salt, a crude sulphate of soda, called salt-cake, is produced ; this, 
Avhen roasted Avith coal and limestone, jiroduces black ash. Tlu* 
chemical decomposition.s and recompositions at work here an; 
somewhat intricate ; but the practierd proces.s(*s are reduced to 
great simplicity. The black ash consists of carljouate of soda 
and sulphide ol' calcium, Avhich cuiistitueiits are ea.sily separated 
by the .action of Avarm Avater, on account of the carbonate being 
soluble and the .sulphide insoluble. Tlic product thus ohtaiuecl, 
called soila ash, in converted into soda cryslnls by dissolving in 
hot Avater, subsiding, and crv.stallizing in iron pans. Salt cake, 
black .a.sh, soda ash, and soda crystals .are applied to various u.se- 
fiil purposes in the arts ; hut the last t\Aa) arc. the chief forms in 
which the soda is directly employed in laiindrv operations, .soaj)- 
m.akiiig, eaiulle-m.aking, .md jciper-inaking. ’^I’lie bicarhonnte uf 
soda, liirgely ii.sed in cookery, ellervescing drinks, and medicine, is 
obtained from the .soda crystals by crusliing them, and exjjosing 
them in elostsl t humbers to the action of carbonic acid gas sejja- 
i-ated fi’om chalk by means of sulpliuric acid ; the gas i.s al.)- 
.sorbed by the crystuks, Avith a rise of temperature .sullicii.ait to 
I drive oiV the AA'ater of crystallization. 

Dagli-sh’s revedving fiiniace, recently introduced, expedites the 
])rodii<;tiou of the black ash fiom the salt cake ; and other forms 
t)f mechanical apparatus, by I'llliott and llu,swell, Sti'veiison and 
AVilliamsoii, and other iiiA'Cnlor.s, ju-e irstid for the same pujpo.se. 
The iiigj*edi<‘nts (salt cake (i + lijnestoiK! 7 4“ «niall coal 4) art* 
stijTcd or ])U(hlled Avhile roasting, by .some kind of rabble or 
ivvolving blade. In Daglish’w metliod, tlie mi.xture is j)ut into 
an iron cylinder l.o feet long by 10 feel diameter, lined with 
ti?’0-brick : the cylinder rf)t;jle,s Avith a velocity i‘egLilat(‘d at ])lea- 
siire ; it contain.s one opening, Avith a AVell-litLing AUilve : the 
ingredients aix* thruAA'n in Avhen the o]>ening is u]»]>ei'most, ami 
the ]»roduct i.s let out when the opening is loAVermost. This 
]»i’oduct, called as above black a.di, is also knoAvn by the Jianie.s 
of bbick halls, hall soda, juid ash-halls. I’.y varying the- mode, of 
treating the black asb, causHc soda and tjrcij salts nmy be ub- 
tainetl, instead of the pj'oducl.s ubovi* named. IJy the use of 
j>\ lile.s as a chea]> source of .sul|>l)ur, .Mini eoininou sjilt as a cIkmiii 
. souive of chloiiin* and sodium, t lnmiical pi’oduets of gi’eat Juim- 
ber and vuiiet}'—e.specially .suliiliuiie, acid, bletieliing jiOAvder, 
and the st vejal kinds of .soda—ai'e noAV manufactured at tin- 
alkali AVoi-ks in the north. 

Tin- rediieiiun of price eonsi‘(punl on llie inipr(jvenn-nt of 
pi-nce.s.svs, and .still more on the removal of fiscal iinpedimeiil.'-', 
has lu-eii notewuithy. When soda, wa.s first juade from tin; brine 
I'f tin- suit springs in iMlo, ihe pj'je,e gradually fell fj’om (10/. to 
JtO/. jier ton ; anIkmi tin- duly on salt, was reiiealetl in 182:’., it al 
onc.<‘ fell to 20/. ; ainl Jiimiei-nus ,sub.se([iient impi'ovenients, 
ebielly ehi inical, liaAa* gradually bj-ought (Ioaa'u tin- -irici-to 4/., at 
which it yieldK an adeijuate j-etiun on a huge amount of cajiital 
invested in alkali works. 

A arhjiis jnaLLei-.s conneeted Avilh tin; soda manufacture irn 
treateil under Ai.K.Ai.i Fuaje.s, E. (!. S. col. ori ; Al.iv.vi.i Wasti;, 
ihid. col. !K; ; and Gheaiical Manitfactuukh, 'Had. col. 4!)^. 
.Soda inajiufactories are uinle.r the jirovisions of the Alkali 
Works Acts of and 18(18 [Alkai.t Wonky, E. C. S. 

col. !)7J. 

Nitrate of .-:oda is hugely obtaiuetl from a inineral found iu 
Peru, jji a layer several feet lliick. The niiin-jal is ste(']»eil in 
Avaler ; and the lye, AA'lien CA^apoialed, h-aves a re.-hlue AA'hicli is 
ehielly jiitrale of .soda, sometimes called saltpetre of Iqiiiiiul. 
It is rather extensively used as a inanni’e. in France. 

The vai-ioiis kinds of soda foi-m the. chief among the articles 
<leinijnin;jted “alkali” by the 13o;i,ril of Trade, the expents ol' 
Avhi.-h liav<- been as folluAvs in recent year.s :— 

J804 . . . 2,lt)2,771 cwls. .£016,009 

18G() . . . 2,91)7,479 „ 1,013,207 

1H(;8 . . . 3,499,.'>87 „ 1,199,812 

1870 . . . 3,8.’>;},393 „ 1,480,01.0 

1872 . . . 4,108,03.0 „ 2,489,3(:3 

The chief purcha,ser.s are the IJnib-d Slate.s of Americji. 

.SOFFIT [Alien, E. C. S. col. 143]. 

SOFT PALATE, in Anatomy, the thin, fleshy curtain Avhic'u 
.s(*j),aTateR ihe moutli irom ihe gullet, Jiud, Avlieii diavvii ujJAvards 
and liuckAA'ards, prolccls the noHlrils from the intrusion of food. 
Iks Bcientific name is relim ^^cmhiliun palati. 

SOFTENING, in rathology, that change in the tissue.s of tln^ 
body Avhich arise.s from the .substitution of oil-globules, largej- or 
.smaller, and more or less numeroufl, for the liealthy BtiuctJirCi^, 
leading to n gradual impairment of function in the part attacked: 
iu the iieart causing syncope, in the brain dementia, and so on. 
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BOLANIXK 


^Jie Frencti name for this form of i.lc<fi;ncracy is ramollissemcnt ; 
and the Latin mollitks. 

SOLANICINE [SoLANiNE, E. C. S.]. 

SOLANTDINE [Solanine, E. C. S.J. 

SOLANINE, {(-^11^6^0,,) fE. C. vol. Tii. col. 

G.'iO']. This organic base crystailizes in slondor pilky needles, 
which nudt at about 2115'^, and are almost insoluble in water or 
etlier, but freely soluble in hot alcohol. It is very jjoisonous, 
and has a slightly bitter taste. Solanine, in eontae.t with water 
and sodium amalgam, is resolved into nict>tine and l>utyric aei«l. 
and when boiled Avitli dilute acids, sjdits up into gluco.se and a 
new base, tSulanidhie, At/,). This crystallizes 

in long silky needles, which dissolve freely in alcohol and ether, 
but are insoluble in water. Its salts are mostly erv.stalline. If, 
however, the solanine be di.ssulved in e-uld concentrated hydro¬ 
chloric acid, and allowed to .stiuni for .some time, it deposits the 
reddish brown coloured hydroclilorid(> of a second base, Soltini- 
riuf, CJsoHysNaO Tin* free, bast; forms slender 

needles, which melt at a))0Ve 250'’, and are only very slightly 
soluble either in water, alcohol, or ether. Its sidta arc amorphous 
and of a yellow colour. 

SOLAli or BOLER, in medi:eval dome.stic architecture, an 
n])])er room. In early Eiiglisli houses the .solar wa.s usindly at 
tin; end of the great ball, above tin; urnlercrol’t, ]>antrv, store- 
ro(un, and was the b<‘st chaniher oi' withdrawing-room. I^attu-, 
when uj>per storeys became more general, the term was apjdiecl 
to any up])er ehambc'r, garret, or loft. It was also sonn-tiines 
nsetl i'or a rood-loft, or fur tlie. room over u e.luirch ]»ore.li. 

SOLAR E('Ll I’SFS. The article on this subject in the 
original edition of the. Enomsii CYCi.or.EDiA coue.ludod with a 
ivterence to the phenomena <»hserve<l during the total eclipse of 
the sun, which occurred on the 18th olMuly, ItSfiO, Lefore ])ro- 
eeeding to relate the rmnarkable facts wliich have been estab¬ 
lished by the. observations of tin* move recent total eclipses of 
tin: sun, it may be W(;ll to re.ca])ilulate what had been already 
dise.losed by observations of similar plienonnuia down to and 
including tlie eeli])se, I8(H>. 

The observations of the total e(lij»se of 1842 iirst .'itlructed 
general attention to the e.\is1,encc of the. r(»^H*-<‘oloiired ju’oini- 
nences which an; visible, on sin li occasions during (In; short 
interval of the total obscuration of ihe sun. It was soon after- 
As^ards ascertained, by an exaiuinution of the recorded observa- 
lion.s of solar e.clip.ses, that ])Iienonn na of u similar nature Inul 
been seen not only during total eelijises, but also during annular 
and partial eclijjses ; ainl the (iiiesliou which now ()llVre<l itself 
to astroiiojiiers was this, An; the jiromiiienee,.s seen around the 
moon's limb apitendages of tin* ,sun or of the moon I »Some very 
iinpoi'tant observations of ibe, ecliiise of 1842 indiealetl clearly 
that the proininein;es were api*enduges of the sun, ami this Avas 
still further continued by the observations of the total ee.lip.ses 
of 1851 and 18(50. Jhit besides tlie ])lu*iioniena to Avhieli tin* 
term proininciiccs has been a])i>lied, there had been n.sualjy seen 
also during eelipsc-.s of the sun a led .stieak (»f light attached to 
tln> moon's limh, obviously indicating a clo.se. connexiuii with 
the jiromineiice.s. In thi.s case also it avus .ibundaiitly estab¬ 
lished by the obseivuLioiis of ecli]i.seH doAvn to 18(50, that the 
jdienomeiui are solar and not lunar apjteiulagcs. Kow it Avas 
found by a reference to the recorded observations <jf eclipses 
that this streak of red light avus invariably (»b>cured at the 
part of the moon’s limb Avlicre it siitjhtIij ovnitqtjn’d the. sun’s 
disk, Avhethcr this overlapping occurred at the u]iper or lower 
limb, the eastern or Avestem limb, or at any of the intermediate 
parts of the limb ; and the. conclusion arriAnul at., therefore, in 
the year 1850, by the author of thi.s article AA^as that the sun is 
encompassed by an envelope of .such matter, which is .su])er- 

J iosed upon the idiotosphere."^ The e.vi.stcuee of this eiiA'elojie 
las been subsec^uently veritied by S[)ectroscopic ob.ser\'atioii,s of 
the sun. It is usually designated as the chromoqdiere. We 
shall now give some account of the facts Avhich have been 
established by the observations of the solar eclipses which have 
occurred Bubsc(j[uently to tlie year I860. 

On the iHtli of August, 1868, there occurred a total eclipse of 
fhe sun, wliich was visible in India. During the interval Avhich 
elujised since 1860, the spectroscope had been ajiplied Avitli 
great success to astronomical iiheiiomena, and a strong desire 
was now felt to ascertain what would be the facts di.sclosed by 
spectroscopic observations of the red prominences. The <*.clipse 
Avas observed by Major Tennant and Lieutenant llerschel, acting 
under the Indian Government, and also by two French astroiio- 
* Grant, ‘History of Physical Astronomy,’ p. 400; ‘Monthly Hoticcs 
of the Koyal Astronomical Society,’ December, 1871. 


mers, M. Jaunseii and M, Ibiyel. It AVaa established by the 
results of all the ob,scrver.s that the. spectra of the promint'iice.s 
are not continuous, but consist merely of two or three detached 
bright lines, indicating them to be of gaseous structure, ami 
composed mainly of hydrogen. Rut a further result of tin* 
highest importance leAvardeil the labours of Al. ,Janns(*n. On 
the day bdlowing tin; eclip.se. he directt*d tlie .speelroscopo to the 
sun, and he wa.s iioav enabled to see Avitli facility the hrighl 
lines wliich he observed on the, previoii.s day only during the 
short interval of the totality of the eclipse. Tin* same di.-covery 
Ava.s shortly^ alterwanls nuiiU; independently in England by 
Lockyer. This eclipse avus photographed succes;.fully bv Alajor 
Tennant ami Dr. Vogel. ' " ^ / v J 

On the 7th ol August, 18(5!), there occurred ji bu.al eclip.so of 
the .sun, Avhich was visible over a eonsitleralilc ji.irt (•!' Ibe, North 
Anu'rican continent. Some evcelb-uL pliutograpii-;, (einling to 
throAV light upon the stviielnn* nf the. proiuin. iiinl"tbe 
corona, Avere obtained by the Ainerieim astronomers. 

The total ecliji.si; of December 22nd, IbTd, Avas looke.d forward 
to with much interest, as the region of totality Avas easily aeees- 
sibh; from England, the moon’s shadow passing over* Spain, 
Sicily, and the north of Africa. (Airei'iilly juvpaied expedilioii.s 
for the juirpo.se of ohserving the phenomenon Avero de.sjiatched 
from England and tlie United States of America. In addition 
Lord Lind.say Avas stationed at (Jailiz, Al. .laniiijen at Oran 
in Algiers, and AVeiss and (.)p])otzer at 'rnnis. The main 
object of the ob.servutioiis was to ascertain .M>me facl.-i which 
might throw light uiion the stiucture id' the, (..'urona. Unfor¬ 
tunately the AVeathcr aa'us generally unfavourable for a satisfac¬ 
tory ob.servation of the phenomeiiou. Good ]<liotogr.i]ihs were 
olitaiiKsl by Air. Brothers ami several other observers, Some of 
the earlier accounts of ecli[»seH seenieil to indicate, a subdivision 
of the corona into tAVo concentric /.ones. This view ol the 
phenomenon aa’u.s adopted by Arago, who considered that the 
inner zone aa'US of uniform brightness, Avhilc the outer zone 
gradually faded into tin; surrounding davknes.s. The oliserva- 
tiuns of the. eclijise of 1870 tended to siip])orl this conclusion. 
In the ]»hologiaph taken by Air. Brothers the. outer zone is seen 
e.xt' iiding toward.s the nortli-wi‘st, about 1 avo diameters of the 
moon, and on the. ea.st and south only one diameter. It is 
clearly therefore not concentric Avith either the. sun or moon, 
but is more elongated in tin; region from Avliie.h tin; moon is 
moving. Furtbermore it exbiliils indications of a radial 
.Htrucluie. 

The spo'droscopic observations of llu* corona disclosed a faint 
continuous spectrum, A\ ith two nj- three bright lines, the most 
)K*r.si stent of Avliich was fouml lobe 1174 K irchholf. 'riaces of 
this line had been observed during tin; pre\iou.*i eclipses of 1M(58 
and 18(5!). 

On December 11, 1871, there occurred a tidal ecliiise of the 
sun A\hieli was visible in India, and Avas observeil by Timnant, 
Lockyer, Jannseii, and other astronomers, ’flie spectrum of the 
corona Avas Avell oli.MTved. It avus found to contain the bright 
lines indicative of hydrogen whhdi had been already di.scovcred 
in the sjufctrum of the chromo.spliere. In tlu; case of the corona, 
however, the lines Averc much fainter. The green line (1474) 
seen on previous o<’c;asions Ava.s also perceived. Finally there 
were faint indications of some of the dark liiie-s of the solar 
spectrum, notably the. line D. Some excellent ]iholographs of 
the eclijise were taken by (.'oloiiel 'IVnuaiit, and Ah’. Jhivi.s, the. 
as.sistunt of liOid Lindsay, Avliicb liavi; been ably discu.s.sed by 
I)e. la Rue, ill Jii.s opening address at Brighl<in, as I'resident of 
Section A. of the British As.sociation. Tlu; result of the com¬ 
bined obsei’Amtion.s goes to establish tlu; fact of tlu; corona being 
an objective, ^ilu-nomemm forming an appendage of the sun. 

SOLAR BAR ALLAN. In the article BAiiAnnAX, E. C. 
vol. A'i. col. 272, an explanation has been given of tlu; funda¬ 
mental principle and law.s of jiarallax. The solar jiarallax is one 
of the inort, iTn])urtunt elements of astronomy, for upon its tleter- 
uiiiialiou depends our knowledge of the ab.MjJutc distances and 
magnitudes of all the celestial bodies, Avith tlu; .single excejition 
of the moon. In 1821, Encke subjected ton rigorous discu.ssiou 
the observations of tlie transits of A’enus in 17(JJ and 17(59, 
and obtained 8''’577 for tlie value of the solar parallax, as 
the tlelinitiA'o result ol lii.s re.scarehes. This determination aauis 
univerHally accepted by astronomers, and was also introduced 
into all elementary works on astronomy, Avhich represented the 
distance of the sun from the earth to be. ninety-live millions of 
miles. Within the last tweiitv years a Buspiciun began to be 
entertained that the adopted value of the sun’s parallax was too 
small, or, in other Avoids, that the distance of the sun from the 
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uartlj Ly tliat value ^va.s too f^rcat. This wua lirst an- Ryaleiii consi^^t 3 of eifflii ladniary hoclies and ei^^hteen Rocondarv 

nounccd hy J Jansen, who, in a loiter addressed to the, Astronniiier liodies, hesides the swarm (d“ asteroids revolvinjf hetw'eeii MiuV 
Itoyal, in hlovcrnher, 1854, remarked tliat the co-efficient of the and Jupiter. Tlie nuniLer of the latter is increasing; every yoar. 
])aral]ai’tie, inofjnality in the iiujon’s longitude, us (letermined It amounts at present (July, 187:3) to i:31. Again, it has heen 
n])oa the basis of the (Greenwich ohservutions, iinnlied a larger ascertained that many comets revolve in elliptical orhii,. 
value of the solar jjarallax than that-whie,!! hail heen derived [Comets, E. C. S. col. 58(5j round the sun. Consei^uently all 
from the observations of tin: transit of Venus. Jn 1868, Lc such bodies may be considered as forming jiajt of the exiistij).. 
Verrier arrived at a similar conclusion by a ditferent process, sohir system. However, from the circumstance (d‘ the gre.u 
'I’his (iiiiinent astronomer, in the couise of his investigation of majority of comets revolving in parabolic orbits, and in conse- 
the theory of the eaith’s motion, determined from observation ouenee of their movements being in many instances retrograde, 
the eo-edicient of the lunar in(‘(juality in the earth’s longitude, they'cannot be considered as having any idiysical conne.xion 
and hence obtained 8"’!t5 for the value of the solar jiarallax. A xvitli the origin of the solar system. It is jirobable that tin- 
similar result was shortl}'^ aflej wards derived from observations comets Avliich are known to K’volve in elliiitical orbits criginall\ 
of the. ])lanct l^Iars made during the opposition of IStJ:!. 'I'his revolved in ])arabola,s, and Avere subsecjuently iiitroduced into 
jilanel, Avhich revolves immediately Ix'yiuid the terrestrial orbit, the solar system by the disturbing action of some of the planets 
a]»]>roache.s nearer to the. earth than any of the other jdanets, near Avhicli they a])])roache(l in tin: course of their movements. 
Avitb the excejilion of Venus, wliicli revolves immediately within ’I'he third class of hoilies Avhieli may he considered as formiii;.' 
the teireslrial mbit. Eurthermore, tlie exeentrieily of the ]*ait of the solar system are the. meteor-streams Avliicli have heiai 
orbits of the Earth and Mars (consiilerable in th(‘ ease of the recently ascertained in a feAV instances to revolve in ellijdical 
latlir planet), and Lheii- jiosilions lelaliwly to each other, have orhits round the mn [Meteoiuc Astiionomy, E. U. S. eol. ir)tJ|. 
the ellVet ol jirodming occasionally a much nearer approach of In this ea.se al.so it is jirohahle, that the elliptical form of the 
the two planets tljaii might he ijiJ'erred from a auere comsidem- orhit has been tbe result of 2 »laneta]'y disturbing action, 
tion (>{' tlii'ir r<-.sji< ( live mean di.staiices from tlie sun. In ]K)int The ]iriiieij>al ohject of tlie researches of aslronomeis, in so Jar 
ol lai't the apJiidion of the eiirth’s orbit lias nearly the same us they aviate to the sidar system, has heen to ase.e.rtiiin tlie laws 
liclioceaitric loaigitude us the periln-lion of the orbit (d‘ Mars, of the auovements (d'the various liodies of Avliieli the systojii is 
Tin* re.siilt e.onseiiueutJy is, that Avhen Mars is in pfiihclion, au<l com^iosed. For this ^mapose. it is imiiortant to determine, 
tlie earth at tin* same time in ajiheliun, or when the two jilaiiets Avith tlie utiimst ]io,ssilile luecisioii, the elements of llie (ubit.s, 
are nearly in those ]»ositiuus (a condition Avhich is realised at and the variations wliieh they undergo from age to age. 'J'lir 
intervals of lilteen or seventeen yeai's), they a])]m)acli A'ery near folluAviiig Table, ba.sed upoii tlie, ri',M arehe.s of Le, Verriei, 
to (‘iieli other comjiaralively s^ieaking, and the occasion is exliihits the variations id' the exeentricity, longitude of jieii- 
eminently luvourahle for determining the value of the solar lielimi, inolinalion, and longitude of the a.sceuding node el 
parallax. In ISGO and l 8 (iiJ the two planets very nearly fuJ- the four jilaiiels m-arest the sun, for intervals ol’ 2 U,(iUl) viat- 
Idled the condition which reduces their mutual (iislaiiee to a from years before .\.n. 1(K)() to years after 1 ha 1 

minimum. 7>y a di.scussioii of olwrvations (d‘ iMars maile epoch; — 

HimullaneousJy at OreenAvich and the Cajie of (lood 1 lope during-r——--—-___ 

the op])o.si 1 ion of 18 (; 2 , Stone delenuined the value of the j I 1 nnv. n.eiim. 

solar jiarallax to ).e 8 ''-!)J:b with a pvol.ahle <rror of 0"-(>61. Lx.iiilmitj. ij.d.^ta.le ,.t I eiiUdion. , 

Furthermore, from a de.termiimtion of tlie jiarallaelic jne(|iudity Eiiocli. ^ \ ,j ^ V . 

in the moon’s Imigilude, liused iijioii observations of tliat lunii- , g r • fc ! « S o' I € 1 

miry made at (Ireeinvicli hetween tlie years 1 HJ 8 and iSUd, tlie \ ^ 

Kume astronomer obtained S''’850 for llie eorre.spiaiding A^alue of - - , ■ , , 

the sohir parallax Frian hb re,sea^ in tlie lunar theory, _jo(),ooo o-is.so 0 '():; 7 o‘o-oi 73 o-l() 7 !) liW) ;i 7 :i ‘>7 is :jl(i/s -oi .'r 

Itan.sen determined Die value, ol llie same eleiiieiit to he 8 "* 1 )J(). — su.ooo ' 0 -l 5 » 2 .s 0 ' 0 ;j 4 j 0 -u:]l)S o rj.u »is 2 :JJ 2 21 , •! 11 ! 2 i)s ja 

Filially it may be luejiliiaied that hknicaiilt, a Fieiich jdiysieist, —uo.ouo o-lUiil o-o:'iS 2 ()’ 02 is O'lrio :u(i 2 () iSTioi 40 s " 2 ll?;ii 

liy means of an exiierimeiital <leteriuiiuition of the velovitv of O OiUo O OlO'.i () (is:i2 15 -i .mO:?' 2S Oi; 12 :; ij 

light, combined with the value o! the eonstaiit of aberration a.s ” nneo o.ol ?2 ll'.liS'!!! , 1 !“" " 

found by Struve, obtained 8 "- 8 (i lor the A'aluc ol the solar .p 20,000 ((•20.'»l’ O-OOOO jo-do 17 o-l'o3(i ' 104 Tr* 57 is, l‘r>''-I 11 

parallax. 4 - 10,000 o- 2 o:i:{ o-ooss o-oi 2 l o-oolo ' h^ms Tiioj ' d 17 

Jt was clear, then, ironi these various deteniiiiiations, deriveil -f (;o,ooo o- 200 s oooos ,o-oi!n)' o-0707 Kl’ilK, 7012 ! (14 ill 2111 ) 

all IVoui (liireveiit sourci'S, and yetiioinliiig all to the same resull, 4" 80,000 ()- 107 () 0 0170 O-OISS! o-oois IISKJ n h 2 101 liw :} 5 i 22 

that the value of the solar parallax, as determined l.y Eneke, 0 -ll)lS ()-025K moisi) ()-i258 jj 137 10 j II 7 -'ijlll 5 !)n;j 2 

was too small. This eircumstaiice induced Stone to scruthiise-J--!-i_'-^_ 

the observations U]ion Avliieh Encke.’s reseurclies Avere mainly - —:_____ 

based, and the eunclusion he uriived at avus that in sonm ! t •+ i c a 

iiislanci-s thn.se observations AA'(*re wrongly interjireted by the j lueliiialion. 1 ol A.sceiuJin- , 

(lernian a,4j’ononier. Tlic next obvious .stc]) of Stone Avas to .. ,_ . _ I . . i 

recalculate the value of tlie solar jiamllax uiion the basis of the Fpoch. jO j ^ ^ , 'c- | • 1 | 

mojv correctly interpreted ohservatioiis. 'riiis he executed, and i g 1 S ' ^ I ^ j 

the result Avas found to jireseiit a satislaetorv aecurdanee Avith j i k j W ^ ' ,2 ! k w i 1 

the various deteTniination.s of the ]iarallax jirevioiisly arrived at --- I S', 'r - J-.. ■! 

Ih this re-discus.sion of _i(, 0 , 000 'ir, 5 10 3 530 3 45 31 3 13 45 151 55'l;)l) 20 00 31100 20 

the tiansits ol \ eiius the (jnaiitity 8 *5)1 AVith a jirobable error _ go,000 |0 30 20 I 5 237 1 IS 5S 1 55 12 131 43 110 57 73 47. 51 13; 

ol about O •();} m tlie value of the solar jiarallax. — 00,000.'7 17 30 4 410 2 30 42 1 1 4l' 110 10 7 I 20 1.30 20,103 .371 

’I’he recent researcbe.s on the value ol tlie .solar parallax Inm* ~ 40,0()o:i7 25 30 0 5 3 8,4 3 1 2 40 J5,' 03 54 ,355 5, 01 50 122 I’c! 

invested with additional inteivsl tlie traii.sits of A’enus over the “ 5i0,000,|7 :3S U) 2 1 252 2 44 12 2 40 37' 00 7 US 40 41 34 87 3i). 

sun’s disc, Avhich will occur in JS7-1 and 1882, and AA-Jiich, it + 20,()(K)'iG 2o\l02 “ S 7 40 05:l49i 15124‘^O .3^''5-1 

may be presunied, A\ill lead to a more ae.curate deterinlnatiou of Ip 40,’000:i0 "s 40 0 6 611 2 27 53 3 40 17i 3,5.3 I t 213 43. 75 dl'ldd 10 

the element lU (piestion than any liitlierto arrived at. In a -j- 00,000 j.5 40 10 2 2 830 0 51 52 4 10 40 317 0 124 25 10 47 ! OO.'jO 

sub-sequent article fTiiANHiTS ov VexlsJ some .account Avill be + «0,(M)0 ]5 33 20 2 5 4 3ll 45 40il 40 ll| 377 15 64 .35 170 15;.322 20 

given of tlie preparations wliieli are lieiiig made by the vuriou.s -[-100,000 p 35 20 0 2 154 3 2 67,0 40 4.5! 2l() 35 275 40,109 57:115 25| 

gOA'ernments of the civilised Avorld for observing the earlier of ■ - ' - —- - - - -' _L_! - ' 

those inqiortant jdienomena. it shoul.l he mentioned that in SOLENOID, 11 helix of wire contrived by Ampiue fm-illir^-. 
the year 1877 there will occur a very close approach of Mara trating his llieory of magnetiBiii, and the mutual ailien <'l 
and the Earth, Avhich Avill also duubtle.ss lead to a close up- cAirrenta. [ELECTKU-MAt;^’ErlSM, E, 0. vol. iii. col. 8 Hi.] 
proym.ation oftluiAailue ^ ^ S01.-LUNAU INFLUENCE, the eJfect on the body sup- 

SOLAll S x STEM. The .yilar .system may be said to consist jiosed to'attend the conjoint action of the sun and moon, asAvheii 
ol threi! clas.ses oJ hodiixs AA'hich revolve round the sun us tlie p,aroxy^Bm.s of fever have seemed to coincide with siuing-tidc,', 
centre of their inovenients, hirst there are the planets, Avliicli and intenuissions, remiHsions, or crises with the neap-tide, 
again admit ol being divided into two classes, primaiy and SOLUTION, SUPEKSATURATED. Referring to Soi.t’- 
Becondury bodies, the latter revol\'ing round the former, while noN [E. C. vol. vii. col. 073], and to Saturation [ilfid., 
both have a coxniuoii revolution rounU the suu. U'hc planetary 287 ]i the scientific idea is that when a liquid adheres to 
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with siilhcient force to ] )i'()(l ucc dishitegratioTi of partich-^s by over¬ 
coming cohesion, the result is a solution; ami when these two 
Ibvees of adhesion and cohesion Lalanco each other, the snlutitm 
is said to be satiirnfiHl. As heat, with hnv (iX(“e])tions, favours 
tills (lisiiitegration, solids are in general more soluble, in Jiot 
li(|uii.ls than in cold ones ; so that tlie jioint of saturation shifts 
with the, teni])(!iatnve, Jt does not, however, folh>w that tlie 
solvent power of the me.uslruuni steadily iiureiisea with the 
temperature for all soluble solids ; for tliere are some solids 
wliich have maxima of solubility far below the boiling jioint of 
tlie li(iui<l. Thus (.dauber’s salt, or soillc siiljihale, Avitli ten 
c(|uiva]eiits of water of crystallization, is suluble in water; and 
tljc Roliibilily increases up to about 03' P., which is its maxi¬ 
mum ; so that if tlui saturated solution b(‘ heateil beyond this 
jioiiit up to about 218', its boiling poiiil, it dojiosits anln'droiis 
salt, which, howtwer, is again taken uj) as the solution cooks. 
Now, if such a saturated solution be ]U“olect('d fi-om the. action 
uf dust and bodies that act as nuclei (which can be, dou<‘, by 
closing tlie vessel with cotton-wool, lu* even covering ii with a 
watt h-gla.s,^), and it be allowed lo cool down lo the lenijn'rature 
of tlie air-say o(»' k’., if Avill do so without depO'^iting salt, 
and tin; solution in siicb case, containing as it doi‘s, a mncli 
larger (pmntitv of salt than the water at bn' erndd dissolve or 
lakt^ 111 ', is said to be tiiijarsiduruhtl. Or, to take another 
examide, IdO ]>arts of watm- at 212' will take up about jiarls 
of p(jtasli alum; at MO' only (it! parts ; at (58 only lb parts; 
and at 32' not (jiiite 4 jiarts. Now, supposing a boiling solution 
ti> contain only 2(Vb parts of tin* salt, it may be cooUsl <lowii to 
the freezing jioint of water, without any se]*aration of the salt 
frojii solution ; that is, tin' water at 32' will bold b3l times 
more salt in solution than it can take up at that reduce'l tem- 
lieratiirc. l\lany sn|icrsa,tnrated salim* .solutions may even be 
reduced to al«)\it 0’ .P., and frozen, and in raising them again to 
aliout 32', thr’y melt into ch ar, brig'lit suj»cr.satur.ited solutioii.s, 
:is l)ef(>ri'. 

Tint tin* term sU])ersaturatioii is not limited lo saline solu¬ 
tions. AVe juay liave, a ij(isniiis or a rupunnis supersaturated 
solution. Water, for exam])le, dissolves alumt its own volume 
of caiboiiic acid fit atniospliei-ic jfressun-, in uhich cft-^e, it i.s 
satundt'd ; in tin' nifinufficlurc of soda-w.iter it is nnide It* btlce 
up another volume of the ga.s, and tin- solution is thoi euper- 
Siitiirfiti'd. So fdso a licpud j-iusi-d to llie hoiliug itoint, or fi 
little above, when itis smd to bi* supn-luuted, is a supersaluvaled 
solution of ila own vapfuir, constituted precisely like, .so<lu- 
Wfitcr, seltzer-water, or ollu-r gaseous solutions, of 

P.. (!. S. col. 322.) 

Tlfci'c is ]n‘ob:ddy no subject in clicmico-jdiysics which has 
excited more iiujuivy than tlrat of supersaturjition. Ah long 
figo iis 18()<), Ziz, of Mayence, ])ubliHhed a number of exiferinieiits 
on .sfdntions of (Ihiuber’s s:dl, and he Wfis miicli])(*r]»le.\ed ;il tin- 
coiitrfidictory results obtained, lb* notic.e«l, for examph', that 
fi steel knitting-needle that laid been ex])o.sed to the air, or 
hiindled, acted iis a nucleus when ]uit into his sii)>ersat.nriited 
solutions, wlnlst a similar needle driven through the cork Avhieh 
c-lo.'^ed the ilask contfiining a similfir solution hud no such elfect. 
'fhe Huhject was taken up l>y < Jiiy-Lussfic, Ogden, Earaday, 
Oraham, 'I’lirm'r, Ure, I,.i»well, find other.s. Lowell published 
six hmg memoirs uixm it, xvhile, (lernez, Yiollette, defmncl, and 
others lifive published accounts ol experiments, which jiiay be 
rec.koiicd by thousands. Ofie of the Jfitest impiirers is Mr. 
'roiulinsoii, who in his ptipcrs in the ‘ Phil. Trans. ’ and‘ J’rocced 
ings of the Rovid Society ’ 1x4,ween 18(58 and 1873, refers to the 
laixmr.s id' his jnvdecessor.s. The snbji'ct hfis also been discnssetl 
by liini in the pages uf the ‘ Cheniical Ne\v.s’ and the ‘ J'hiloso- 
l>hi<‘al Magazine.’ 

Mr. 'I’omiinson, endeavoured to show that the oh-scurc and 
often eontradictory behavifuir of .solids, as nuclei, in separating 
giis or vapour or salt irom their supersaturated solntion.s, 
becomes cliifir by considering whether tlie ••solids used u.s nuclei, 
or the ivfills of the llirsks^ test-glasses, and other containing 
\'e.«.scls, Avere or were not diemiimlhj ckan as lo .surfa<‘e at ilin 
nioinent of contact Avitli the solution. A nucleus i.s delined jm 
a body which has a .stronger jittraction for the gas, or the va])(*UT 
or the salt of a .>< 0111 ^ 011 , t han for the liquid which holds it in 
solution. A bo<ly is delined a.s chemically ch-aii, the surface of 
U'hich i.s entirely free from any substance foriiign lo its oivn 
composition. Reference i.s hero nnido to siirfat'e only; for a 
glass rod is chcmicfilly' clean, although a particle of carlion or of 
oxide of iron, or other matter, he enclosed and .shut iqi within 
it; hut not so, if that iiarticle, reach and form a portion of the 
surface it,self, fcso akso a stick of lalluiv, stearinc, parallin, resin, 
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sulphur, &c.,_ is chemically clean, so long as il.s .surface falls 
under the delinitiou just given. 

t'lithanyiliov. [E. C. S. col. 4b4J is the act of rlcanng the, 
surface of bodies from all alien. matti*r; and the substance is 
•said It) he ctt(liari:.t’d when its surface is so cleared. TJie methods 
of clVfcUng this are x arioiis. The action of flame or of strong 
.siilpliuric or nitric acid, or of alkaline .solution.'^, is eflicacioii.H 
according Ut the nature of the surface, lu some cases steeping 
the solids in water during several days may .sullicff ; in others 
boiling them in acid or alkaline solulions, or rubbing them 
belween corks or jihitinum Ibd while immersed in the strongest 
commercial oil of vitriol ; or w.'ishing (hem in alcohol or iii 
ether maybe, necessary, l)ut always limshing with a copious 
rinsing in a stream ol‘ water. 

As everything cx])o.sed lo the air of a room, or lo the touch, 
lakes jnorc oi- le.'.s a deposit or lilm of Ibreigii mailer, .siihstances 
may he conveiiienlly classeil a.s ealharized or 1 : 11 . atharized ac¬ 
cording as tin*)' haw been or not so I'veeil from forvigu matter. 
The term catharizial, denoting as it doc.s the condition of ]mre 
.surface, may' he a]»])lii‘el to substances the .surkiccs of which have 
not been .specially' dean.si'd. '^rhns, a ilint-slone in the rough 
has an nncathiirizcd .•>iii(iici‘, and when inimeiwd in ^odii-w.iler 
is instantly coveivtl with huiibh's ; but if split, the inner snrlace 
of llic ]iicc<',s w ill for a lime be clciin, and if ]>ut into Mudu-water, 
will not have a .singh* bubble of gas iijton it. 

On tbe other band, .sonii* forms of miilh'r, altbougli ])crfectly 
clean,become eovi'i'eil with buldilcs tin* inoini'iil. they fire immer.si'd 
in a supevsalurivteil giiseims or va]»oroii,s solution, 'flins, nexvly^ 
formed fragments of a lum[) of ii'siu or of a roll of Kul])bur or 
of ;i block tif stcarine or paralliji, although clu-niically clean, 
become <-overcd will) bubbles as .soon as they are ]»laeed iu sod.a- 
Avatcr. l>ut Jiero tdlier lamditions ure introiluc.cd, such as 
]»orosily and the very dill'erent aclln-sion between resin, e'er,, and 
idi- or gjis. uml n-siii, &c., and water. 

The action of niich'i Avill |icrliii|is he nnuk* more inlelJigihle 
from the folloAving consiilcrations. A siqx'i’siit.iirated solution 
of a gas, Avith it', upper surffiee exjxi.sed lo the air, is always 
giving off gas, citlier Avith ell’eivesccuce or silejitly, because the 
e.x e^s of gas h.is but a .sliglit adJnf.'.iion to the li(|uid, and the air 
is virtually a amcuuih foi' it. Noav, tlie remaining surface of the 
liquid, or that conliiud by tin- siiles of the vi'sscl, may b(i r<!- 
ganled a-i heing in exactly tbe .sjiinc condition, suljecf, howev’er, 
to two modilicalions (1) The sialt' of chemical purity of their 
suilaee, and(2j ’fhe ])re..'-sure exerted Ity them virtually on llie 
liquid. (') Suppose till! vcs.sel to Ik* of glass, and to bi; cbomi- 
eally clean, or catlmrized, aceording to the definition given 
above, no ga.i will be di.seiigagcd and no bubbles Avill form on 
the sides, bei'ause. the adhesion lu'lween tb(‘, sides and the. 
giif-eous i-olntioii i.s ]»erfect; and tlicrefore tlie, sides may he 
j-eganlisl pro nt/fMis merely a eontiiiuatinn of tlie litpiid itself, 
and no bubbh's Avill form tlierc anv inoiv tlian iu ceuti'al 
]»a.rt.s of the Ihinid. (2) l>ut siiiqio.se. the sides to be unea- 
tliarized—to be dirty, in liict—adhesion is diminished or de¬ 
stroyed ; and therefore ibe surface of tbe liquid next to such 
.si(le.s is virtually'^ as free a.s its upper surface ; hulddes u ill, coii- 
scipieiitly, form lu re jn.st as they do iqion the upjii'r .surface, 
but in the latter ea.M* tliev do not npjiear as hiihbic.s (cxc.ejit 
during elferA'cscence), beeause there is no ]')Tessuve ; the sidi's ilo 
(‘xert ]tre.Nsnre, an<l iberi'fore liuhhh's arc. formed. Noav apjdy 
this to the case, of a eatiiari/ed gl.a.ss I’od, a metal wire or a newly 
fractured .surface of flint: any one of these ]ilaeeil in the. li(piid 
does nothing more than form ucav side.s, as it AA'en*, lo the 
vessel ; and its effect is merely that of the, sides. If chemically 
clean, the glass rod, <.'xc., Avill form no hulibles round it; ami 
hence it is inactive, Ix'can.se it?; adhe.sion is pe.rfect. If dirty, 
the surface of li<|nid in contact Avitli it Avill be as free, or almost 
so, as the iqq)er surlaco. 

W'heii a surface, is ]»roperly' cli'ani'd by one or other of the 
methods poinfe.d oiil, the lest of the, clean.sing ju'oeess is so 
delicate that on immersing the solid in .soda-water, the. greater 
or less ajipearaiice of tlu; bubl)le.s, or their entire ab.setice, marks 
exactly hoAV much or liow little or hoAV comjdeti ly' tlie 2>i’et'C.ss 
of catiiiunzation has been successful. 

P»nt it is necc‘.s.sury to di,4ingnish .and ehi.s,xify the bodies ivscd 
in such ex])erimonls according to the nature of their Burface.s. 
And in this res])ecl they may he .'irrangcd into four clas.ses, in 
the /fruMif which ure jdaced glass and all vitreous or vitrified 
surfaces, and the denser metals Avitli a smooth non-porous 
surface, kucIi as nhitiiiuin, gold, silver, iron, steel, lead, tin, and 
mercury^ To all thi;.se hodie.s Avlieii chemically clean, tlie 
gaseous, vaporon.s, or saline .supersaturated tjelutiuii adlieivs iu 
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llic moat jiei’feot mnmi(;r, ao that there ia no Reparation of 
gaH, Vii])(>ur, or salt at tlioir Rurlaceg. In the sero/a? class are 
])lac<*(l oils, both fixed and volatile, fatty bodies and their ileriva- 
tivcs, vririou.4 kinds of wax, resin (.•'iich as sliell-lac and amber), 
camphor, jihoRjihorns, and some other bodies whicli, when 
cliemie.dly clean, and placed in a gas»'Ous supersaturated solu¬ 
tion, disjday a very di He lent kind of a<lhesion to one of its con¬ 
stituents as com]»ared with the other ; for while the gas adheres 
strongly to such bodies, the water has a much weaker adhesion. 
TTemc while, such bodies are not wetted by the watiT, they are 
so by the gas ; and their .surfaces become eovei'cd with bubbles 
which increase in size, loosi'ii tlieir hold, and ascend, while other 
biibbhtH take their ]ihic,e. This action goes on until the .solu¬ 
tion lo.se.s it.s state of supei-.'-aturation and becomes .saturated 
only ; but the state of suiu-v.-^aturution can be restored by 
diminishing the ]»resRure or by raising the temperature, in 
which case the liberation of bubbles from the* surfaceH is re¬ 
newed. 

It may lie remarked that bodie.s in ela.ss 1 are .‘■aid to be 
“dirty," (jr “active,” or “dynamic,’’ or “nuclear,'' or “uii- 
cathari/ed,” when they are contaminated however .slightly with 
any one ol IIm; hodie.s in clas.s li. 

The. ihird, wliich is a veiy nnmerou.s clas.s, contains bodies 
that are ilistingiii.slied ly ])orusity, such as various kinds of 
wood and till- charcoulH nuule from tliem, and a large'variety of 
other bodie.si, including some ol' tin' metals. Tiny are very active 
in liberating gas or vapour from their sujiersaturated .''oliitioiis ; 
but a.s .some striking examph .s bave already be<-n given of the 
action of |^joroUR bodies in liberating vaiiour under lloiUNO of 
L i(jrii).s, K, U. S, ('.(d. Hri-l, we iiei'd not furllu'r ('idargi' on the 
.''Ubject. 'Pile, fdurlli class ineliides hodie.s that are .•.oliible in 
the ga.seoiiR or vajioi'ons .^'olution, and tlie}' act by iliminiHliing 
adliesion. 

Supi'isiiturated saline solutions may be kej>t in open air of 
the country in uncovered vessels for hours, without i rystallizing; 
but ill this comlilioii if taken into a room, or toiiehed Avitli tlie 
linger, or other unclean body, they instantly hec-ome solid, witli 
a con.sideruhle lilx'ration of Imat cunseijiU'nt on the change of 
stab*. !Mr. Tomlinson gives a ea.si; in which a supersaturated 
solution of sodie. aci'iate was rediu'ed to Id’F, and bc'ing made 
suddenly to ('.rystallize, the temperature ro.se to lO.V'F. The. ' 
du.st of a room is a powi'il'nl nucleus, hut if some of this be 
colh'cted and washed on a lilter with a caustic alkaline .'sdulion 
and di’iei! out of contaet of ah', it beconn'.s inactive. Fixed or 
volalil(3 oil, if chemically ch'an, (h'posited on a .su]»ers:itnrat«'d 
salim*, solution in the form of a (lro]», often forms a w«*ll shajied 
lens ])reser\'in;.; its suiface-tension, in which c.a.se it i.s not 
nuclear: the tlask may ev(*ii be, wbiiied round so as to dis- 
]»er.-'e the oil in globules througli the .solution without any 
iiiicleai- ellect ; liecaiise each globule still maintains its suil'ace- 
tension ; but. if while lln* solution i.s being wliirle<l naiml, a 
.'.nddi'ii ji'i’k la* given to the lla.sk, so as to llatlen .some oftlie 
globules into lilms against tin* side, the solution in.stantly 
liceoiiK'S solid a.s if by a ilasli. So iikso a glass rt»d or other body 
<lrawn througli the hand and immersed in the solution ]»roduc.es 
immediate cry.stallization, and in all such cases the elfect ari.ses 
from tin* .salt hi'ing able to adh(*re to tin* imjmn* surface wliile 
till' water <lo(!S not .so adlieie, or does so witli less force than the 
salt, ami hence the sejiaration of the saline ]»arti<'lc.s once begun : 
is ra])idly jii'opagatcd tliroughout. the .solution. ! 

On the other hand, it i.s contemhsl by MM. flenu*/ and ! 
A’iolletie that there is uhsoliitely but one nucleus capable (»f 
crystallizing a supcrsaluraU'd .'^aliiie polutiou, and lliat is a 
cry.stal of the, .same kind a.s the Ralt di.ssolvcd ; that is, in a 
su]iersaturat('d solution of sodic .sulpliate, for exam])le, crvstal- 
lizcil by cxpo.surc to the, air, or to tlie touch, or to tin* coubict of 
au uucicau surface, it is eoiiteiided that there is, lloaliiig aniid.st 
tin* dust (d' the room, or attached to the linger, or to the oil, or 
to the unclean surfaci*, a crystal, or a fragment of a cry'-laJ 
however minute, of .sodic 8ul])ljale it.M'lf, xvliich it is said is the 
only real ami ellicieiit nucleus. Our sjtace will not allow ns to 
st.itc tin* various arguments and exju-rimeiits agaimst this theory, 
hut they are given in a concise form by Mr. Tomlinson, in a 
recent coiumunii'ation to tlie Koyal Society (‘I'roceedings,’ Fitli 
March, IMTii). Tliere, is liowever one aigument which strikes 
us a.s being viu'v forcible, viz., that if this “juvncry.stallogi-aphic 
thi'ory,” as the French Civll it, he true, there mu.st be iloating in 
tin* air sjiocimens (d' all kiinis of salt.s that, form .supersaturated 
solutions, and crystallize by the introduction of a sfuid nucleus; 
whiToas tliere ai'C some such salts wliicli cannot exist in the 
jc.ij.^ciicc of the <ixy!.:cn or of the ammonia ol the air. 
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The salts that form sujiersaturated Bolutions are in general 
hydiatcd, and there are probably no less than fifty dilfereiit 
saU-s that form such solutions. Some of them on being cooled 
down form modified salts of different crystalline forms, degree.s 
of hydration, and solubility as compan d with the iiornuil salt. 
Thus a 8U]u‘r.saturated soiutiou of sodic sulphate, on being 
reduced to uhout dtfF., deposits octohedral ciystals of the anhy¬ 
drous salt, wliich rajiidly upju’opriate water and puss into what 
is called the 7-watered or 7-atom salt, which occupies the 
hottoiii (»f the vesstd, the solution above it still remaining sujier- 
.saturated. If the solution he touched at the surface with au 
unclean body, crystalline needh's instantly radiate from the 
]mint of contaet, and, in descending, .seem to interjionetrate the 
7-at.om salt, giving it three additional eiiiiivalents of water, and 
rendering if opaque wliite, like boiled wliite of egg. Cry.staJs of 
sodic suljdiate by expo.siire to the* air i*a])i(lly ellloresee, parting 
with the AvlioJi* (d their water of crystallization and crumbling 
into a Avliite tiiibydrous poAV(h*r Avliich lia.s no nuclear action on 
the supersaturated solution. Tin* ra])idit.y and ease with which 
this efiloresccnce takes iilace in tin* case of sodic Hul])hate i.s 
another strong argument against the Fivncli theory, since if 
crystals or fragmenls of cry.stals are lloaliiig in tla* air, they 
rajddly ])a.s.s into the anhydrous .state in dry weather, and into 
solution in wet, and they are equally iion-miclear in both. 

SONATA, an ehihorate mu.sical com]iosition fur one or more 
instruments, ft consists u.sually of tliree, but soiiietiuie.s of 
four, movements: an oja'iiing allegro or allegretto in the domi¬ 
nant key ; a shorter and slower adagio, or tempo di minuettu, 
embodying variations on the* (qii'iiiiig theme ; and a (piieker 
rondo, with occasionally a concluding .scherzo. Superb ex- 
! nuqdes of tlu' sonata have bi eii conipo.sed for the pianoforte in 
very dilh-rent styles Ity J’.ach, I5ee1h()\en, llayilii, J\lo/ait, 
\Veber, IMi'iidelssolm, Scarlatti, Uleiiienti, iVc, ; for llu* viidiii 
by Yiotti, Kieiitzer, ami other distinguished nia.st(*rs on lhal 
in.stninieiit. 

SOllBJt' A(U1), au acid jU’oduceil by 

tlu* transforniatioii of the isomi'i'ic J^irasorhir (tciil. 'J’lie latter 
is a ]miigent, volatile, oily liquiil, (.dtlaiiied i'runi tlu* hiTries of 
till* niouiituiii a.sb. It boils at and lin.s a de.iisity of J’OOS 

at 1;')'. WJieii gently heated vilh ])f)tas.sic. hydrate, or boiled 
for .some time with concentrated hydrochloric acid, it. is con- 
verti'il into the isomeric ei’v.stallim* sorbic acid. 'J'hia, when 
]mre, crvslalli/.es in long colourles.s ii(*t*dles which melt at lIVJ-o ', 
and aie freely .soliihh*, in water, alcohol, or ether. Its salts 
' crystallize well, (lloiinann, Jotir. ('lir)ii, xii. 43.) 

SOJIBITK, .synoiiMiious with Sukiiik [E. C. vol. vii. col. 
8,s:}|. 

SOFTFS YTTUJTIJAN.E [ Btultomancy, E. C. S. col. 2Sh]. 

SOU iniESAUT I lloiiiiNO OK Lii^Kins, E. 0. S. col. 322]. 

S(.)UL, the intelligent, and animating principle of man, coiii- 
])ri.diig lluaight or ix'icejition, the senses, and the motive ]>ower. 
It is di.stinguished from the life, or performiuice of the funetioiis 
of tlu* bcxly, by its intelligence and percejition, and is the higlu'.^t 
Condition of iiitelloctnal ('xistence :—the intelligent ])rinriple of 
animal.s, although analogous in many re.spcd.s, not having been 
dignified nith the iiaiiie of soul. That of man is the. higla'st 
iiitelligc'uce of the scale of creation, and accordingly constitutes 
man a separate kingdom id'the animated beings on the worldV 
surface. Very coidlicting ojdnioiis liave ])rc,vailed among,st 
ancient and other jdiiloscqdiers as to the nature of the soul, its 
being iiidejieiideiit, inv(.»lved in, or the re.sult of material comhimi- 
tions; hut the general oianioii of mankind lias been that it is 
distinct, from matter, and that it oonlnd.s and directs the body 
as an indejieiideiit being. Tn the healthy state of the body it i.s 
unconscious of llu* ojieratioihs by wliich life is Rmstained and 
carried on, and only arrives at a knowledge of them by the 
exerci.se of the faculty of thought. I'lie idea of its immortality 
has exten.sivcly jirevailed, anil that it has a future slate 
after the dissolution of the mortal frame. The ideas and doc¬ 
trines of the soul, its nature, and its di^stiny, liave been so nu¬ 
merous that they require a new examination from the light 
ilirowii upon thoni hv recent re.searches. 

'riu! doctrines of the iSi'mitic nations are rciiresenlcd at the 
oldest period by tlie Egyptians, who were the tir.st to enounce 
the immortalit y of the soul, and its reward or punishment in th<‘ 
future state. It appears as early as the 4tli dynasty ; and the 
soul, recognised as a separatii princiide, was supposed to ha^ e 
been produced by Horus, that of foreign nations by Sekliot, er 
else they emanated into the body from the mouths of Ptah or 
Amen lla, considered as demioimioi. At a later period the 
creation of mail was attributed to Chuumis. But be.^ide mortcl, 
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souls the jjods themsolviis were suitposcd to have rou1 », ami that 
of Aiinn was the |ni])il of tlie Solar disc or orb. The seat of the 
hiiinaii soul was the heart, its nutriment the Idood wliieh sun- 
])lied that organ. Its destiny after tlu' death of the luKly 
depended n]>on its position at tlie time of the final jmlgment, 
after Avdiiedi it either returned into the world to animate .some 
other hotly, or remained in a nrohatinnary .state, in the Kariieter 
or Hades, to cleanse it from itie inipnrit^V it had contracted. It 
di'sired anil retpiired to transfonn itsell' into certain shajies- a 
fact also ohserved hy Plato. Its nature was male or neutral, 
and the idea was expressed hy a hawk, emhlem of the sun, a 
liei'on, a haAA'k with a Iniman head, ami a star ; tliii. last also a 
Jhiddhist notion. While the hotly remained in the tomh the hle.st 
soul lived in the Hate of the Sun, in Heaven served the Sun, 
Osiris, or Horns, ate celestial footl, and drank the ether or water; 
was at liberty, and not imitri.soned in the I'tuly, which, however, 
it revisited, and apjx'ars to liave reanimated. It constantly saw 
tlie light of the Sun, and acct>m[iani(‘tl the boat of that lumi¬ 
nary ill its passage of the hnver world or night. It was also 
supposed to he luminous or enligliteiied. After the Judgment 
several destinies awaited the soul, ])Unisl\ments a]>j>ertained to 
those souls which had not escaped con lamination. It either 
returned again to the world to give life to a nascent hody, or 
else, was condemned to some of the. ]nirgatorial ivgioiis till it 
could again enter the world, or was devoured hy the De- 
vourer of the West, llu‘, Kgyjitian ( lerherns. In its Avanderings 
in Hades it Avas liable to be stolen or turned aAvay from the gate 
of the Avest, to he smitten hj*^ tin* sun, tormented by demons, 
or scorched hy tlie Solar Pvc. The souls of the damned Aveie 
condemned either to outer darkness, neither beholding the Ridar 
orb nor hearing the Avords of the Snn as he ]ia.ssed oA'er them, or 
as the, doors of the prisons in Avhich they AVere eonliued o]>ened, 
roared, and Rcreeche.d in the Egyptiun liel). t)fher .souls of the 
same clas.s Avere RU]»])used to heeomc devils and exert a malig¬ 
nant intlueiice over the. living. 

Such are the principal facts of the soul and it.s ih-stiny as 
derived from the monuments. The esoterical notions recorded 
hv the ( Sreek authors connect embalming with the idea of longer 
retaining the. connections of the body and .soul, and tlu* me- 
teinpsyidiosis of the soul Avhicli passed into some body horn at 
llu‘ same time in ordi'r to receive it, and the I»elief1lia( after a 
jieriod of :t(»()() years it entered again into the, human body, and 
that the tinal catastrophe, or cataclysm, took place at 
or years. 

The ideas-of the llahyloiiiiins and Assyrians upon the. soul, its 
natui-e, and its destiny, have not yet beiui develojaal from monu¬ 
mental sources; hut, like the other nations of aiiti<|nily, tlu'y 
had a Hades. Amongst the Hebrews the Avords employed for 
soul, virs/i)/(((/), and arp/K’s/i, signitie<l the breath ; but the 

last Avas ])arlic.ularly applied to the vital ju’inciple or soul of 
niaii. Although the dogma of the immortality of the soul i.s 
not eiiuue.iated in the Old ''I’cslameut, certain pas.sage8 are 
llioiight to imply it, as Avidl as the. fiiLuie rewarding .and 
punishment to Avhich it AA'as subject. This it i.s evident the 
llebi'cws, Avho hud come, from Egyjit, must luiA'e known ; but 
after the. Jlabylonian c;i])tivi(y it was distinctly enounced. 

I’ashiiig from the east to the Avest the ideas of tin* .soul held 
hy the Oi'oeks oecnjiy tlie most ])rominent place. Acc.ording to 
the eailie.st Hellenic traditions, the. poems of Homer, the .soul 
lias an existence iiide])endent. from the body, and ]>asses after 
death into Hades ; hut altlioiigli it lias the .sliajic, A'oice, and 
even the garb it Avore during life, all these are only a vain ap- 
pearanc.e ; it has lost all its jiowers exe,<-pt tho.se of thought, lu 
the Elysium. According to Hesiod, in the Otli century n.r., the 
souls of fortunate, heroes dAvell in islands beyond the ocean. The 
^'ood mortals of the age of (ilold had their souls transfonn is I into 
(iaimons, Avhich protected men. After IJe.siod the next doctrine 
is that of Thales, ii.c. ht)!, the oldest of the iiljilo,so]jliic schools, 
Avho held that all things sprang from Avater, and that the /rosuios 
or universe Avas animated by a soul of Avhich tlie human soul was 
a ])(irt. Almost contemporaneous AvitU Thales, n.c. hot), Py¬ 
thagoras, Avdio had travelled in Egyjit, taught the doctiine of tlie 
metempsychosis or transmigratiuii of tlie .soul. According to Py¬ 
thagoras, the deity was the soul Avhiidi animated the not 

exteraal, hut incorporated Avith it. E'rom the ileitv emanated the 
Souls of gods, men, and all animated heings; the kottinos was ilself 
a god composed of several subordinate deities. His doctrine AA'as 
that the .«oiiI passed after death into a human or other ani¬ 
mated body, Avhich was at the ])oint of being born. As the proof 
of such a doctrine depended ii[)oii the memory, lie asi^erteil that 
he recollected liaving formei’ly been the Cheek Eupliorhos, and 
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other jieiHons; and also a lish, and recognised in the bark of a 
dog the voice of a deiuirted friend, AA'hose, soul had tmnsiuigruted 
into the body of that animal. Similar a'^sertions AA’ere made by 
the folloAvers of bis school, and one ])reteiided to discover the 
lion ill Avhich dwelt the soul of tlie Egy]»tiaii monarch Amasis. 
Another teacher of the PytJiagorean doctrine, Alcmaion, held 
that till' soul moved as the .sun, and that the moon alfected it; 
while Eiu]iedocIes reinembi'i'ed, like l\vthagora«, the ditlerent 
tran.sinigrations to which it had heen subject. Anaxagoras, n.c. 

held that the soul Avas only ]iart of the cosmic soul. Aristeas, 
n.c. r)48, is said to have hud the jiower of separating the hody 
from the soul, and of retiii niiig, and of a]»pearingiifter A'ery long 
intervals of tiim*. A retleetion of the doctrines of Pytliagoras 
appears in Pindar, Avho ])aints an Elysium in the most A'i\nd 
coloui-s for the souls of the bles.sed, and describes the soul of the 
wick<‘d as thrice revolving round the earth, dad in the bloody 
collin of grief or the hoily. Liter than I’indui, or about n.c. 
400, Arclielaiis Indd that all things, even man, sjirang from heat. 
With the pliihwop)deal sidiools of (Jreece iicAV iloctriiu's, ])artly 
derived from the Egyjitiaii, arose about the .soul. The Orcek 
schools of j)hiloso]ihy generally inclined to the idea of the me- 
teuip.sychosi.s. Plato, n.i!. 390, lield that the Roul was hiiricd in 
the body as in a tomb, and that it Avas the interpreter of the ideas 
of till' fioul Avhich had an arithmetical principle or archt-. The 
Roll) Avas Ibrmed of j»art of the rational co.sniic soul, Avhich had 
given rise to gods and dainions ; the human mind avus conse- 
ipieiitly pre-eiisleiit, and an emaimtion from tlie deity. It Avas 
nnited lu the butly by t)ic thidiios, and coiisi.sted of the thinking 
and vital ])iinciple. d'lie soul, according to IMato, is immortal; 
and ill the future slate, as in the Egyptian doctrine, it is tranft- 
Ibnned into ditlerent sliape.s, and, under certain conditions, finally 
Avent to the judgment of llie dead, and jiassed into the Elysium, 
or a.sceiided to lieuA'eii tliiuugh the orifices of the. earth, llather 
earlier Democritus, n.c. 3(!1, liad asserted tlie soul to he of the 
.siiue iintiiie a.s the sun am) moon, and to he composed of Rplie.ri- 
cal atoms, and that it avus identical witli the mind and died with 
the body, and bad no independent existence, ami that there 
were no such things as ghosts. Almost contem]>orary with Plato 
wei-e the subaeipieiit schools of the. Epicurean.^ aiul Stoics, and 
(hat of Aristotle. Arisloth. a.^'serted that tlie Avhole system of the 
universe hail no soul and Avas irrational ; that eelicstial bodies 
liad .soiiks, sjdiere.'s, ainl life, but terri'strial bodies not. Th(‘ soul 
of man be comideied the ])e.i'fection of tbe natural body, and to 
be in a .'vtate of piTju-tual motion. Ejiicurua, avIio llourished 
.about n.c 250, held that the soul avus conipo.sed of atoms of a 
smooth kimi di.stributed through the bodj', and that an imma¬ 
terial .soul could not ;ict on u material body. It had four ]>riii- 
ciples, fill, air, breath, and a sentient juinciple. Zeno the 
Eleainn.o. 1.50, held that the hoamoK Avas composed of heat and 
cold, that mankind ernauatiMl from them, and that the soul was 
a inixture in eipial inopoiiimi of the cosmic, (hmients. The 
other Zeno, the founder of the Stoic school, aaOio lloiirished Lavo 
ceiitiiric.s later, did not believe in the iiiimortality of the soul, 
but sup])osetl that it Avas a subtle iiery substance, part of the 
soul of the Avorld which Burvived the dissolution of the body, 
hut itsi-lf perished in the general c.oiillagratioii. It consi.slcd of 
eight ]nincijd<-.s, the i>riucijial one and source of the rest being 
the ilitelligenee. 

After Hie fall of tireece the. doctrines of these riA’al sects pre¬ 
vailed aniong.st the educated classes of lloman.s —the ideas of 
the Eju'eureans and Stoics being princijially in vogue, Avliile 
the ]>opular hlea ^till considensl the .soul as a separate being 
of impalpable nature. ])assing to the Hell or Elysium acciu’ding 
to it.s merits or dcmeril.s. Amongst the Etruscans, ideas of 
the soul ami its ilesiiny corresponded Avilh tho8i‘ of the older 
Greeks iiKKlilied hy loc.al iulluence.s. The. popular ideas still 
con.sidered the s-ail a.s a .separati* being of an impulp-ible nature, 
pu.s.sing to the Hell <ir Ely.siiim according to its actions; while 
the jdiiloHophers, such as E}>ictetii.s, Demoria.\', and others, in 
the 1st century, a.d., taught that it wa.s iiiiriiortal, formed part 
of the Loxinm, or soul of the komoa, and even assi'rted that 
the. soul, and not the. boily, was man, that it emanated from 
the Deity, avus infinite, perpetual, and alone. The rise of 
the Neo-I’latoiiic school, consiapieiit upon the rise of scepticism 
and the. direct inilneiice of Oriental theogonie.s, such as the 
Egyptian, Jewish, and C’hvistian, gave birth to an esoteral 
explanation of the (dder ideas; Avhile many of tlie educated 
clttRses beeume eclectics. The Jews, as Philo, elose upon n.c. 1, 
either ado])ted Platonism or else, as in the cuhala, held that 
all things were emunations of the Deity, and the soul composed 
of four elciuents. 
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Cliristianity liad distinctly taii^dit tlic iiiininrt;ility of the soul, 
ils I’utun! jiid,i.nji( iit. and linul l Uiiirrcction of tin* unit»*d hody and 
soul; all'I the early fatiicrs of the wliilc rejectiiiijllie doc¬ 

trines of the Sloii'sand K]»i<.“iireaiiK, inclined to IMatonirtin. The 
!Neo-lMaloni.sts, as rejtresiMited hy I’lotimia, n.c;. 270, t•^l;^ht the 
ininiorlality and simple nature of tin- soul, its descent from the 
iiili lhictnal to the jihysii-al world and its two animating jirin- 
eijdes. I’orphyry, n.r. 2:};{, eonijian-d the .soiil with hees, which 
It'd a reoidar life, jierfornied meritorious actions, Jiiid thouolit of 
their return. Neniesius and St. Augustin deeinetl the soul imma¬ 
terial and sjiiritiial: its 0111 , 011 , and inmiortalitv, whether inherent 
in its nature or the ”ift of Ood, was left undecided. The 
triioslics, towards A.h. Hoo, hlended the doctrines of tlie I'lastern 
■|.hil')-o])hy M'ith Christianil), whic.h last they ]»rofessed in an 
heretical foiaii ; while the, contiunjiorary 1‘a^aiis, as Olynijiio- 
ihu'iis, A.D. 4a(), coinhaled the Idatonistwho asserted that the 
soul hecaiiie an aneid or daiinoii, after the mystical relations of 
laiiililicliu % who, A.I). colle'-ted and Ideii'led t he ojiinions of 
1 he ol'ler schools ol jihilosoiihv with Movjitiaii not ions ahoiil the 
soul, its ascent to heaven, and its di\ iiie ajipearain-e. Tin* <loc- 
tiine.v of the, dark a^es ahoul the .mhiJ only repeated the itleas of 
the old l*aean philosophy, and the ideas of Aristotle and l*lato 
ehielly prevailed in the ccliools. Averroes, a Moor, A.n. 12(K», 
stated that the soul was a jiai'l of the universal iiilelli^u'ina*. 
^dioiiias A'juiiias, a.d. 1::!77, an eclectic., adopted tlie ideas of 
Aristotle. 'I’l'lesiiis, A.I). 15(18, hehl sen-nation to eonsi.sl of two 
incorporeal juinc.ijdes : he, as,-,i;.;ned souls to plants and animals, 
am I lhoiii,;hl that tlie .soul ol'iieiii was ii 11 mortal, and the oift of (tod 
at the lime of (•.oiieejitioii. Lniiio, a.d. 151)2, hehl that in each in¬ 
dividual the sold u-sunies a itarticiilar form, that it is simph- and 
immortal, and form.s ami fashion.-; its own laxly. Van Melmoiit, 
A.D. 1577, considered all c,iir|iore;il heiu^s re|)lete with spirits 
which hy means of air ami water and theii- mutual formation ])ro- 
due everythin;.; (-Isc, the souMill'ered in tlnuii in form not essence, 
and .'■lood to the body in the relation of a male to a ieinah*.: he 
admitted the future Jiul;.;nu!nf and the iiiel.i*mj).sy(diosis. Ijord 
llerherl, of (dicrluirv, a,d. 1(120, di'claied the soul to he a elosed 
hook, wliich oi)ene(i as nature hade it. Descarte.s, a.d. 1(1.50, 
<l(*eiiied tlu* soul immaterial, ami cunse,((U('ntly immortal, and 
j)l:ic(‘d its seat in the jiiiieal iL;himl. (leiilinx, a.d. 1(1(10, lidd 
that the JJeity was the cau->i‘ of the motions of I he hody ami the 
alfectioMs of the mind. S])im)/,a, a.d. 1(182, considered that the 
soul exi.sted in the Di'ity as a linile jirineiplc, and eonsidcred the 
i'once]i1 ion ol' a.n ohject to he its soul. More, a.d. Id'-;?, thought 
1 he S"Ul si III pie, hut pos.-e-.sed a cei lain e.\teul, 1 limie, the chiel of 
the I'hi'jlish scepli(‘s, a.d. 1720-82, denied the-jiioof ol the im- 
nioitalilN of the Sold, lion net, of the Fremdi l‘a 11 pirieal .school, 
fiipposed ih'“ .s.iiil could onl\ act tIirou,c;h the hody, 'riie later 
sch lols of (lei'iiiaii philo.;opliy of Kant, a.Ii. 17S| -0(1; of Fichte, 
A.D. 170 01820; of S llellin;.;, a.d. 1707-1815; ami (d lleL'el, A.D. 
I8'I7-21, tre.iled liiol'i' oil llietijihy sic.s, or the opeialions of tlie 
soul, iiiiml, an 1 tlioicjlil, than its nature or oii;;iii. All llm.se 
])hilos iphical schools \^e^e «il' course e.straiieous to the tlu-olo- 
piaiis, who were more occupied with the. eoii.-idcralion of tlie 
ullimale de.siiiiy of ilu' soul, than it-, nature or orij^iii,ami whose 
i lea-’ upon llie-,e points Iiai’e alre.idy heen delaih-d. They inci- 
<lelitally, indeed, hol'e Upon 1 he 1 ela 1 ion of the muiI to the lleilv, 
hut weiil n.) failher ill tlieii* re.seai cIk s. 

IJetiiniieo from tlu* West to th • l■’a■;t, the ideas rif the 
Jv 4 \ ptiiin-, ilii.hyloiiians, and A.-sy rians having ulri-atlv heen 
j'iveii, we ohev\e lliat lunon^^st the Persians, tlie succes.sors of 
t'lea- nation.-^, the ieli_nion of Zoroaster, n.c. 5.Si), as,v,i-rled that 
nil existeiiee emanated from the sourci* of intinile life. The soul 
or ,/'/;/'/■ w.i.-; supposed to have heeii made hy ()iniu/.d, and, 
h ■lor>‘ its union with the hody, to Jiave hein s< reened hv a fan 
trom tlm loo indent rays of the sun. 'rite eondilion of lln* soul 
in the lutuie .slate dejx mled on tin- distaiic.e it, had reaclieil from 
ils ori;.;inal emanation. 'The i-vil soul.s were thrown into oh- 
sciiiily, and ti e hodii sol Ihe wicked )o-;e a^ain afiirihe vielorv 
of Ormii/l amt the le.-t oral ion of all things. This docli'inc 
jU'evailed till the rise (d' Moliaiimiedanisiil, D. 1(122, iJie iloc- 
Iriiie ol' whieh v> ;j;arded the soul as iiil'us»-,d l)y the Ih-ilv into the. 
hody. l)illerent doelrines were hehl as to tlie future .siate of the 
soul, if ill'' .soul will he lelcased from the hody, or the l)od\ have 
a sejiarate vi\ilicatioii, or he uu ived I'rom the imperi-h.ihh* os 
e-ieey;;is. 'I'ln' .sold amt holy of t he deceased are supposetl to he 
judged hy Mo ikir ami N. kii’, ami its ])iniishmeut or heatitudes 
'tell imiiied. 'I’m- >.mils of the 0 („,<l UK* .sn])])osed to ;.;o into 
I lie ei’i p.s of the einciMld-coloured birds of ])aradi.se, wdicre they 
remain lill the liiial imlj^ment ; other souks oiily into a i)Ur“aloiy. 
'J'lie yt.'od juiss tlie hridj^m id atraf, ami enter tlie .sensual ]»ariulise 


filled w'ith Jlouri.s, or cele.stial w'omeii, and other deli;;lits. These 
iiotion.s of the soul and its destiny', and timd jud;;ment, partly 
horrowed from Jewish, Uhristian, and Ilehrew .sources, ivith 
prohahly an infmsiou from tln^ idea-s of the. Koroisli or Ta;;au 
Arabs, luive- prevuihxl, since the fall of the doctrines of the 
Zeml.avcshi, amou; 4 st one-.si.xth of the humau family. There is, 
however, in them a kiml of hell for the sinning soul. 

In the Hindu system the doctrine of the cosmic soul or 
divine sjiirit as the .soul of the uiiiver.se jirevailed. This co.smic soul 
becomes in all animated beings united to matter, and insulated 
or indiviihialised hy the jiarticuhir jiortion of matter to wdiieli it 
i.s att.a<-ln*d, hut which it i.s continually (luitting to join m-w 
])orfioiis of matter. (.)iic set of phiJoso])liers maiiitaiii.s that it i.s 
one. .soul which i.s united to all sentient creature.s. 'riie other 
school as.serts that the soul is a divine emanation, wliicli is indi¬ 
vidually ah.sorhed into the Deity. The A"('.dantic jdiilo.sophers 
declari* that (lod exists in a million of form.s, from tin* ant to 
J'.rahma, and that the .soul is a reflective emanation or thought 
of the Di-ilv. The. soul’s object, is to return or he ,'ih.sorl>e(i in 
the iliviiie natiin', wliicli can only he dom* hy ahstraetioii. 
Jlrahma i.s the soul ami type of aniimih^d nature, and matter tlie, 
])laslic suh.stance In- moulds at hi.s will. Awaking from n-po.se 
or uhslrai-tion, he cn-ates the univcr.se uml se]>arates into souls. 
Tlie.sc- unih-d to matt(-r have jias-sious which determinate their 
future de.stiny, whii-h arises from the former .state of the soul. 
IK' contemjdation, refh-ctiiig on the nature of Brahuni, and the 
unchangeahle nature of tlm <li-ity or .-;oul. and hy ah.stractioii 
from the thought of pleasure or tin* .H‘ii-e-;, the soul triumiilis 
oV(-r ilst-gotisiii or individuality, »‘ma.in-ipat,es it.self from malei ial 
objects, ]).i.-*siou.s, .and all tliat oh.'lincts the knnwh-dge (d‘ 
Braliiii.-i, faith idtuie remaining. Fach pliy'.sical means are 
c.ilh-d into play ; the orirn-<-,s of t In- body closed, tin- soul Ls (-om- 
])ell(-d to csi-.ape througli the siituics of the sKiill, and thus eon- 
stniiii d to obtain reunion with the Deity. Bunie of tlu- iliiidii 
«»-(-!-. do Hot s»-ek for ah.sorpt.ion, hut only hy nn-aiis of devotion 
to n])proa(-li (h)d. All the Indian <lo(-triin*s do nut oll'er an 
e\])lanatioii of the origin of tin-.soul. According to tlu- Jlr.ih- 
inins, a.s ulrca<ly stated, .souks sju'aiig from JU-ahma. The, 
Samkhvas helieved them not to lia\'e ]ii-oc(‘i-(h‘(l from aiiytliiiig, 
hut to hi- (li.stiint and etern.'ik 'J’he Ihnldlii.sts hold that, the 
.soul existed from i-lernily, and even the soul of lliiddha iiiiist 
have passed through all inhiiily of vicissitudes hcfole attaining 
tin- Xiri’iiitK -ahsorption or annihilation. 

.•\ce.ording to the tln-istie Ihiddhids this wa-; the iil>sorjition of 
tin- individu.il lift- in tin- Deity ; according to the athri-^ls lln- 
ah.S'.rptioii of life into nothing, or annihilatinn. In both si-nse.s 
it meant the liberal ion of the soul from the law of 1 ran-anigra- 
lioii. Thi.s, aci-ording to Ihiddlia, conld only he obtained hy a 
remincialion of tin- w'orld, i-onti-injilalaon, ])eititem‘e, and charity, 
and hy good works not a litaial. Tin- prc.si-nt world was, in faci, 
tin- pnrg.itoi-y of tin* soul, and tin- new birth the, pres(*nt iioi. 
future Jiulgmeiit. By a hnv .sii])erior to the divine will tln- 
nii-i-ils or demerits of former (-.xistein-es go hack to each in w' 
(-.xi-ti-nce. Hvi-jythin-g i.s dejx-ndeiit upon antecedents. It 
thus i-\plained tin- dilh-reiit coiidilions of e.xistence ; and tln-ii- 
was no creation of the woi-ld, hut a siicce.s.sion of worlds, and 
the prc.sent uiii\er.'.e was composed of many. In tin- Jlindii 
.sysh-ms Ihe .s-.'irud/oc-, or ance.--tral ohlations and oh.-eijuic-; 
olI'(-red to the mam-s of deceased ain-estors, w'ei’i* siqipii.-ed 
to re-emhodv the soul of the dccea.sid alter hiii-ning on llie 
]>yr'-, so that hi.s .shade might lea\e the world, to which it 
would he otlierwisi-(-onlined, loaniing amongst c\il spirits ami 
d -nioiis, and ascend to In-aveii to dwell with the manes of the 
deparh-d. .Sin h soulsas had cominitli-d crime,s coinh-nmiiig them 
to hell were, puni.died aecordiiig to tin- criiiic.s i-ommitted : ghil- 
lons and de.-troyers of unim.ds were |iliinged in burning oil ; 
liiglnvaymeii, ])oisoncr.s, and iin-.i-ndiaiies were devoured hy 
birds iiud hea.sts of j»rey. Those who luul m-glectcil the \'e(his 
and Brahmins, or religious dcNotees, were jiluugeil, head down- 
waril.s, in mud. or liad their lu-ad j)im-hed, for a long period, 
with n-d-liot iron, or wen; drugged tliroiigh hell, with a sl.-iKc 
through their body, hy the hill Xandi. 'J’hievc.s and fornica¬ 
tors wen- beaten with cluh.s ; the tongue.s of liars exlirpaU-d. 
Lice, snakes, and thigellations alllicled others; and to have 
coluihiled with a woman of low or discreditahle caste, snhjeiled 
the oireinler to the einhraces of an iron I'einale heated to redness. 
He who hull as.*'.au!ted a Brahmin I'einained in hell for hall a 
ceiituiy. Ill this le.sjieet the 1 lilidu hell ri-senihled that ol lln- 
Buddliist.s, (d’ wliich there W(*re .*14 grealei-iind 120 li-s.ser ones, 
the hot. ones Ix-ing .siijijio.scd to he imnu-diately under the earth. 
Into these hells the soiil.-; of the condemned wicked descended, 
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SI*K(TJU’M ANALYSIS. 


aiul lifussL'il out llie wlieel of tlic. iiu-toiiijisvcliosis, ninl 

ciilm’CMl into llic Lodios of {iniinals; if tlio pciuI iiii|»rovi-d, it 
tnmsini;^rfitt*(l into tlio body of a man iiinl !ittaiin*d tin* nirrunn. 
There were also 2(5 lieavens, four only of wliicli would survive 
IIk! fiiiiil cataelysiu of the world. 

No doctrine lias more ('\tensively pi'ov.dled anionfr tlu* 
different races of man than that of tlie transmigration of the 
soul. It was professed l)y tlie Easterly Cabalistic .lews, the 
Maniche.'ius and the modern Druses. The ancient Druids also 
held a like cloetrino, and this ide.-i has wddedy pievailed ainonf'st 
the savage races of mankind. In the Ameiiimi continent 
the Algoguins, ^J’acullis, Tlasealaiis, and other tribes, either 
entei’taiiied the idea that the soul transmigiat<*d into the body 
of the newly-born inliint, or else into aiiiin.'ds ami even iii- 
,‘inimate objects—an opinion also held by the Jiatives of Africa. 
Some ])oi)ular superstitions of the kind also jweA’ailed amongst 
the Didgarians and some of tlic Slavonic tribes. The i/lca 
of a doiihh' soul, and that fif three souls, exists amongst the 
(diinese Buddhists. The idi'a of a future state to which the 
soul dc]>art.s after death, and whi(!li repr'oduces in form the 
particular idea of ha])piness in a life similar to tlie ])reseul, 
is efjually common to the ruder races of man as to the imtsi 
jtolished. In some of thesi* sys1(‘ms hap]>iness is only reserved 
to lcad('rs, chiefs, and heroes, who havi- been suppused to dc- 
s<'rve it ; the other souls termi7iale their cari'er with <h*ath. 
Amongst the Anglo-Saxons the nature of the soul and whence, 
di'i’ived was deemed uncertain, W’hile su])]iosing that the. stud of 
th(i departeil hero rode to the ^^hdllalhl, and then' ilelighled in 
feast ami light. Tlie son! to all these races was as a pi'i’Miiial 
sliadow’ or lilm, wdth its iihantom «lress, annonr, and dome.-Jtic 
animals. Every hind of idea has, indeed, ])n'va.ihd as t(t tin' 
future destiny of the soul - its remaining ibr a time, or evi-ii 
])('rmaneiitly, on carlli, ils pa.^sage or traiii-migratioii into animals 
and inanimate objects, its deatli witli tin* body, its final judg- 
nu'iit, its entire mumlaiic life ; l»ut all mankind have agreed 
u]»on ils e.xistmicc as an imle])ende.nl principle, either as a trans¬ 
mission or emaiiat.ion. 

(Tylor, l^nmidrc t'nUun', Loiid., 1<^71 ; Teiinemanii, /lidorij 

of 

SOWINfi MA(.'111NES. Sceil and artifical manure are m»w 
gom'rally put into the ground either hy broadcast, machines, or 
(trills. Jm])roveiueiit in dilils for sowing tlie .m eds of i(»ot crops 
have alnauly birn notici'd |Diuni,, K. C. S., col. 7i>2|. The old 
cujMlrill is still coiuiiion for soW’iiig coni and gi.'iss seeds, the 
chief iniproveiiKiiit ln‘iug in tlic siiperioritv of con.^triiclioii. 
Becently a chain drill has betui introduced, an emlU -s chain 
being used for delivering tlie seed in place of the c,u)m. A more 
jiroinising ini])rovcment has been ell'ec.ted by the ..Messis. bbud 
and (A)., of .Mierdeeu, who use a series of undulating disc-cams 
on a central shaft in their liopjier or seed-box, as in broadca'-l 
powing-mcachiiies. one for each drill. As the c.am is keyed on 
op])osite tlu' small hole for the discharge of the seed, the umlu* 
lation.s of the cam as the shaft rotates Iiaals the Imle JirsI from 
one side and then Iroiii the. other with great regnlarily, keeping 
the hole itself oiieii and free from choking by bits of straw or any¬ 
thing ill the seed. The iiiidulatiiig cams are e(|ually adajited 
for broadcast sowdug-machincs, and are preferahle to the old 
revolving brushes. The rate, of sowing ])eracre is regnlattsl hy 
a sliding h ,it outside, which alters (lie si/.e of the hole.'i, as in | 
broadcast nimdiines generally. 'Phe dis(t feeder is drivu-n )>y 
sjuir gear from the travelling w'heels. No change of gear is re- 
ipiired, as in cuy> and chain drills, and it is sini]»ler in coii- 
Rtriiction, less liable to get out of ordei, lighter in draught, easier 
to manage, and cheaper. At the Wolvcrham]»t(»n meeting ol 
the Rojuil Agricultural Society of Eiighiud, lb7J, Mr. Wright, 
of All’ord, lAiicolnshire, hrouglit out a two-row pof.ito-jdanter, 
which opi'us thi^ ridges by means of two small ridge jilougli.s 
in front, clroji.s the potatoes hy means of an emllcR:-; cu|» cliain at 
eipial distances from two liopjiers, applies any (|iianlity (»f arti- 
licial manure which the land may ie(iuiiv, and covers tlic sets, 
free from damage, and all at one o])cra1ion. 

SPA WATER, a mineral sjiring, celebrated as an acidulous 
chalybeate, oxceiitionully rich in iron and carbonic acid. 

SPADE-HUSBANDRY. The spade and digging-fork are. 
being superseded by eteam-iuiltivating implements botli at home 
and abroad. Even on small liuldiiigs and umler c.xceptioual 
circumstances spade-husbandry cannot inantain its ground, and 
the rise which is now taking place in the wages of agricultural 
labourers wdll not be in its favour, 

SPAN DRIBS (Ancfi, E. C. S col. 143]. 

SPANISH GRASS [Espario., E. U. S. col, 905], 


^ SPARTEINE, (’.,11., N, a volatile ulLdoid, 

found, along with So.purln [ M. (’. voL vii. col. .'Jooj, in the 
Common broom, iUifi.'.ufi .'n-ofiuriu.-i. On extracting the nlaiil 
with very dilute sulphuric acid, ceiuM'iitratiiig the .‘^oluthui, and 
distilling with sodic hydrate, the base ]iasscs over, along with 
the a'jiieoii.-i vapttur. It is a ci>li urh ss, traiispareiil, l i.-cid oil, 
I'oiliiig ill ::!SS , and is only sjiaiiiiglv solul^le in water, but easily 
in alcohol or ether. Ttisa ]K)werfnl narcotic ]toison, but inferior 
to nicotine in eiiergx. Tlu‘ salts of sparteine, as a rub', are 
ditUciilt to obtain in a crystalline slate, the }ilatinueldoride 
and aiirocliloride, however, Ix'ing exceptions. From Mills’ 
researches im the eth_\ Ispaili'iiK'.s, sjiarteine uou'd a]>]'ear to 1 e 
a tertiary‘diamine of the foviniila N..(t,l).,,d”. (St«Milioino, 
A/iii. ('him. I'lunni. lx.wiii. If) ; Mills, ./(yar. Vlu t , Sue. \v. I.) 

.SPECMEK’ HEAT, |E. (’. xol,\ii. col. (l!i7.1 nuunoir 
by Kopj) Phil,'Praii'-.’ Ist)')) ciinlains an chibi-ralc dis( nssieii 
of the merits and defects of tlic modes hitlieii adopt'd lor 
di'terniiiiing s]»eci(ic heats. Ki'i'p’s method for solids or liipiids 
is sjKvdy, and gives nearly ru.‘ciirate nsiiits. A lii|ui'l, for ex¬ 
ample, is introdueed into a thin glass tube, whicli is llu ii heated 
in 11 nieivurv bath kejit at asfeady tenij'cratuiv, not over 
and the lube is next plunged into a small cahuinieli r I'ontainlii'; 
a kiiouu weight of cold water, and the risi* of temperature 
IS noted, d’lie calorilii' elicit ol’ tlu* tuhe wilhoiit the li'juid 
being' known and deducted froiii the rise (Ccasioncd l>y the 
heated liipiid in the tube, the sjiecilic lu fit is easili caleiilalcd. 
When a solid is tried it is reduced (o junider or small fragments, 
and ]iut into the tnhc xvith a known aiuounl. of water or naphtha 
or other liiiuid in vhicli it is not solul'le. Thi' specific lieat of 
tlu* tulle and the liiiuid is lirst taken, and iifterwardsivi’h the 
addition of the solid. The deti'iininatiou of tlu* sjiecilic heats 
of gases and vapours is attended with great dilliciilt‘u*s, so that 
the eailier dcti'iiiiinatioris arc disconliiiil. Kcgiiaull’s ligiiivs 
are the most trustworthy. They are given for a. number ol s\il)- 
staiices in E. (’. vol. vii, col. (I!)!). lie linds that the specilic, 
lieat of air docs not increase with a rise of temperature hetweeu 
— 3i>' and nor in the case of {.ui-es wbidi, like hydrogen, 

are not I'eadily liipiilicl, (^imleiisililc gases, such as carhomc 
anhydride, exhiliit a jier'’eptihlc variation. It was also found 
that for jm'ssnrcs between 1 and 12 atmosjibercs the, specdic- 
heat ol eijiial iri'iijhh ol a iiou-condensihle gas is ihe same, and 
is iudejiendeiit of deiisily ; so that llie sjiecilic heat of a given 
■(•(i/(()((c of gas increases direetly with ilsdensilN. 

\ full account of Kcgnaiill’s nielhoils in the case of solids and 
liipiids is to lie found in ‘ l‘ogg. Ann.' exxii.; see also Pfaiindler, 
Idem, c-xxix ; Bettendorf ami \\ ulliier, Idem. c\x.\iii ; I'unseu's 
nictliod xvith ice, lileiu, csli. ami ‘ Phil. Mag.’ -ttli senes, xli.; 
and 'riminsen's, dejiendiiig oii the coiiibiislion of h\diogeu, in 
‘ l‘ogg. Ann.' cxlii. Dujitv and Page (‘Phil, d'rans ’ iHdli) 
found that when alcohol is addl'd to water the specilic heat of 
the mixture goes on iucreasiiig uiilil the projiortioii hy weight 
of alcohol I'eac.lies 20 jier ceiil., xxlieii the sjiecifu' Imal has the. 
maximum value PO-ImO, lu'yoiid wliic.h it diminislies willi tlie 
increa-e of alcohol until, with a. inixturi' containing nearly .“io 
jier cent, of ulcobol, the .specilic. beat i.'i cjual to lliat id juiie 
water. 

.SPEUTBAL ll/LrsiONS [Ii.lf.skins, Dki-f.stonh, and 
II.VLu riN.vrroNs, E. ('. S. c.ol. i:;."i.''i]. 

SPE(TI\.()S(’()J’E |Si'i:cTiii M AN.M.Ysr.s, E. (\ S.]. 

SPEt’TKU.M ANALVSl,'^. Few f-cieiililic iiivestigalion.s 
have awakened a more general interest than the researc.lies on 
speclnim analysis. This i,s ]iar!l_\ owing to the sjilendour ol 
the phciionu'iia, and parlly to the \ ei'y sui’ji.i-ing nature of the 
results tti which we are eiuidiicled. iMost ivailer.; an* aware 
that xu-rv remarkable knowledge has been obtained relative to 
the. chemical constitution of the li-xed stars by me.iiis of the Hues 
xvliicb their spectra exhibit. As, however, the subjccl has lieeii 
treated el.sewheie. fSi'Ki'TiirM, E. U. vol. iv. col. 701 ; Ni ui i.\ ; 
Stars ; Sr.s, itc., E. (’. S.), xve shall in the present artieh.* c.om- 
tine, ourselves uiainly to the. terre.strial a.spccLs ol’ tliis hram li ol 
seieiice. 

When a .solid b(»dy is grailiiany h'-ah-'l niitil it becomes 
luminous, it emits at lirst the least ivl'raugilih* ray.i ol the 
sjiee.triim, and is c.'dled red-hot ; as tlu.' lu al increases it «*mils 
rays of every refrangihility, amt is tlu n called wliite hot. On 
the other liaud, tlu* vapours of sub.slam e.- xyhcu heated till 
they become liiiiiiiioii.s, emit only certain specific rays, so that 
llieir .sjiectra cou.si.st of a number of lirigbl liiuxs dillering for 
each Hub.4ance. roii.-eipieiilly we may aHcertaiii to xvhat body 
they belong by ob.-erviiig their iiuiiiber and jxisitioii. 

The spectrum of an iiican h-'.sceiit metal is in general duo tg 
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the. light emitted l»y the .solid, suhstaiiee itself, and hy tlie 
vapours which surround it. Wc must, therefore, endeavour to 
obtain the light of the incandescent vapours free from any inter¬ 
mixture with the ravs emanating IVom the solid substance. 
This is effected in the ca.se, (jf the volatile metals, such as 
potasfiium, by placing tluun in the flame of a sturit-lamp; in 
the ca.se of the more infusible; metals, as iron, T»y an electric 
current. The flames are then submitted to observation in the 
following manner. 

Conceive two telescopes affixed to a circular plate of brass, 
and so })laced that their ol)jecl-glaBse.s are directed toward the 
centre of the jdate. Petween tin; (»bj(;c,t-glassc*.s, near the centre 
of the plate, are jdaced several glass ]irisms, ho arranged that a 
ray proceeding along the axis of one tclescopt: i.s rc.fracle<l along 
the axi.s of the (jther. Th(‘ eye-glass of one of the teb‘sco]!e.s is 
rejdaced by a vertical slit, thiough which the light of the incan¬ 
descent body is admitted into the tele.scone, and the .MH*clrnni 
formed by the. jjriHms in then exaininc(l by the eye, place»l at 
the extremity of the other telescope. 'I'lic object «>! the slit is 
to prevent rays of dilferent refrangibility froju ovcilapping one 
another, a condition essential to ae.curacY of observation. An 
engraving and further notice of the Hprclroscojn', as thi.s instru¬ 
ment is t(*rined, will be given at the end of the article. 

The following arc some of the ]>i inei})al results which have 
been obtained with regard to imdals, when the fliune of u 
liunsen bimier iw emjdoyed Polassiinn give.s a juirpb* flame, 
and its spectrum affords two jirincijtal line.s--<tiie in the red, 
the other in the violet. Tlu; yidlow tlame of sodium gi\a*s a 
double yellow band. Strontium i.s well known tt.s emitting u 
beautiful crimson flame, and its s])ectiiim consi.sts of six red 
lines, an orange line, and one. blue line, Caleiiiin uHbrd.s a 
charneteristic green band, and an orange band. Lithium is 
remarkable for two jiowerful red line.s, and wlieii iintic strongly 
heated, for an additi(jnal blue line. Ikuium is cliietly remarkable 
for green bamls. If an indue.tivc, sj)aik is takcji between 
electrodes of tbe.se sulistances in the metallic state, the spectrum 
is niiicli more coiniilex. 

It i.s now usual to cla.ss hydrogen .'iniong the iiiimber of the 
Tolutile metal.s. The late Mr. (Iraliam ba.s shown that nalladium 
will absorb eight or nine luindred tiine.s its volume <»f nydntgeii, 
and that the resulting eoiiip(jund i.s an alloy of ]iall.'idium and 
hydrogeiiium, a.s, acc<;rding to this theory, hydrogen is called 
umlei* these circumstances. Ilouever this may he, when 
hydrogen is rendered lumiiiouH by the (deetiie cuiTcnt, ami 
submitted to the spectroscope*, its spectrum consists of four 
bright lilies, one in the red, one in the bluish green, one in the 
imligo, and one in the violet. Tins result is of great im])ortanee 
in the cbemi.stry of the siiii and fixed stars. 

The spectra of the more inf u.sible metals are very complicated : 
thus goKl aflbrd.s uj)wards of twenty lim s .sit,uafe<l chiefly in tin- 
red uinl orange, and the .sjteetrmn of iron cimsists of .'ibout 
seventy lines. Very elaborate maiis of the lines ].rodnced by 
these me1.al.s liave been jniblisbcd by Mr. Huggins, in the 
‘ Pbilo.sopbieal Tran.sactioijs.’ ;More reeeiilly tin- lines dui; to 
glucinum, /irconium, erbium, yttrium, tborinum, uranium, 
titanium, tung.sten, molybdenum, v.'inadiiim, have l>een ile.^ci ibed 
by Thalen, ‘Nova Acta Peg. Soc. Upsal,’ Serie.s '.i, vol. (5. 
Aiig.stnim give.s 450 iron line.s. 

We now proceed to the spectra of the, non inetallie elements, 
which have been the .subjeet of a reniarkabb- investigation by 
the lamented JTofe.ssor PJucker and M. IJittorf. Nitrogen at 
ordinary jumsniv affords !i large nuinber of line.s when sub- 
iiiiLlcd to the electric, current. Olilorine, bromine, and iodine 
in the same, way yiebl s|iectra remarkable for green lines. 
Phosphorus also gives bright lines in the green, and a triple, line 
in the orange. It is tliouglit that the .S])eetriiin of carbon con¬ 
sists of several serii s of bright bands. A iieculiar arrangement 
of shaded bands is distinctive of eoinjionnds of carbon : it is 
perJiap,4 not yet certain how many of these are dm; to the 
vaixmr of carbon it.'^elf. Plm ker and IliUorf have slmwii that 
there is a certain number of elementary substances, which when 
differently lieateil furni.sli two kiiids of Hjiectra of (jiiite a 
dilferent character, not having any line or band in common. 
And they observe, moreover, that the iiasHuge. from one, kind of 
spectra to another is by no means a conlinuouH one, but takes 
jtlae.e abrujitly. 

We will now give a summ.nry of their observations on nitro¬ 
gen when submitted to the electric current. Under certain 
lojiditioiiB of temjicratiire ignited nitrogen seiid.s out a golden- 
coloured light, giving a sjieetrum of liands. At a different Icni- 
perature, the light becomcd bluish violet, and a new spectrum of 


hands ap]»ears. In tlie.^e spectra the bambs are at very regular 
distances from one another, and generally shade off .symnietri- 
cttlly. Under other conditions the, light of the ga.s becomes 
white and very brilliant, giving a sjicctrum of lines on a dark 
ground. 

Pliicker culls spectra of bright bands shaded by dark lilies 
spectra of the first order ; those of bright lines on a dark 
ground, spectra of the second order. It will be observed that 
the spectra befort* described in this article are all .spectra of 
the second order. We observe, iiioreovcir, that the spectra of 
the first order, which form an ai)j)arent exception to the laws ol‘ 
ga.seou.s .spectra, which we h.'ive, already given, were emitted in 
I ni.'iny eases by incande.siient va])oiirs in a stale of great, rarefa( - 
, tion. This was the case with nitrogen. It i.s also proper to 
i remark that the eoiieliisions nbieb Plucker deduced from bi,s 
experiments are, disjuiled by Angstrom, who maintains that uu 
one, element can give totally dilferent sjieclra. On the oilier 
band, Salet, who lia^ recently worked at the subjecl, maintains 
the hro sjieelra. Moreover, k'rankland and Loekyer (‘ Pine. 
Koy. Soc.,’ 17, 453) have found that the sjiectra of hydrogen 
and nitrogen vary under eertain eoiiditions of teinjieratlire and 
])Tea.sure, and Wiiliner describe.s a spectrum of hydrogen with a 
series of beautifully shaded bands in the gr(‘eni.sli and reddisli 
yellow. 

I It i.s ascertained that the vapours of compound bodies when 
remaining nn<leeomp(jHi'd from the heat of the analysis con¬ 
tinually give lines not due to llieir elements. 

Incandescent vapours have the pnipeity of absorbing the 
light they emit. If an ignili-d vajioiir, tlierefore, ia bitiialed 
before a luminous solid body, one ot threi; effe.eta must follow. 
If the lemjt(“r.'iture, of the vapour be ]e.s.s than that of tin* 
solid body, the, v.-ijioiir will absorb nntre light than it eniils. 
(Consequently (he bright lines due to it will apjK'ar as dark lines 
in the Rj»ee,trum of tJie sidid body. Secondly, if tlu* tempera¬ 
tures he equal, no .'^en.sible effect will be itroduced in the .spectrum 
of the solid body. Lastly, if the tein]ierature of the vajtoiir he 
higher tliun that of the .solid hodj', the vapour will still ju’odnce 
bright lilies. 

The spectra of the sun and fixed stars contain a great TiuinhiT 
of dark lines, whicli are iiunid exaelly to coincide with thou* 
jiTodnced hy the vapours of man}' iiicandeseent ine.tals. Tin* 
«*xi.stenee of dark lim*,H in tin* solar .s]ii‘c,trum was first iKiinled 
out by Woll.'iston, and .su}iHe(|nently njuvard.s of si.\ hundred 
were maiqved by Franenhofer. AVe are, tlu*relbre, ahli* to a,'.- 
certain in great mca.sure the elii'mieal I’onstitution of the sun 
and ll.xed star.s. As this part, of the sulject has been 
consideri*d elsewheri* in the ‘ Srri'i.K.MKN'i',’ we shall not, enter 
upon it here. We may, howevi-r, remaik that, Fiain-nhofer, 
who, a.s we have just oh.sei'vcid, wa.s the lirst to ma]> the ]iin*,s 
of tin-solar sjH'ctrum, denoted nine of the mo.st prominent h} 
the, letters A, 1>, U, ]>, K, h, F, ({, 11. Of these U i.s in the red, 
and dm-to hydrog(*n j D in tlu* yellow to sodium; K in tin- 
giei-n to iron ; b, iu the gri'eii, to magiu*sinni ; F, in the hlnisli 
i green, to hydrogen ; ({, in the hlui.^h pnrj)]e, to iron ; H, in tlu- 
! violet, to ealeium. Tlu* vajiours which afford A and B are 
j nnknown. 

it i.s not by any means iieeessai*y in all i*a.ses that the absorb- 
I ing vajtour sliould ihself he ini;ande.seent. We shall give three 
! Yery remarkable inslances of this. 

If a glass tube he exhausted of air and filled with tin; vapour 
of .sodium, it will a])])ear perfectly transparent when Ju'ld up to 
ordinary light, Imt will immediately ap])earoi>aqiu; if we atteni])t, 
to look llirough it at the yellow flame of sodium. 

If a i-ay of sunlight he ])a.s.sed through nitrous acid i-aponr 
and then analysed by a jirism, the spectrum will he broken up 
by broad dark hands. AVu well ieinenilu;r Professor t^itokes 
e.vliihitiiig this (*x])eriment <luring his lectures at Camhihlge 
lu-lori; tlu; discovery of s})eclruiii aiialyBi.s, and it was then sii])- 
p«)spd that absorption might he the can,sc of the dark line.s 
ohsei'ved hy Franenhofer. 

A very re.markahle pheiiomenon presents itself when the sun 
dfseeiuls toward the horizon, amt shines through u rai»i<lly 
iiicrea.sing depth of air. Uertain lines Avliich were little if at all 
visible hecome black and well defined, and dark bauds uiipear 
in what w'ere formerly the most luminous parts of the spectnun. 
The dark hands intensify and eiieroae,li on the Inmiiious spaces 
BO that the ajqiearam’e of the siiectnim changes continually. 
Ah tlie snu sets the hiiglit jmrts disapi*ear, and the black spaces 
hecome one uniform exjinnse of darkues.s. The.se hands iiai o 
been especially observed by Dr. Gladstone ; and some of tln*in 
have been shown by M. Janssen to be due to the vapour of 
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■\\’ak*r. The atiiiosphuiic ubsorjitiou baiula occur principally in 
the red and orange rays. 

Some extraorcliiinry discoveries relative to the spectrum pro- 
(lnce<l by the electric light have he(ui made by Proiessor Stekes. 
Wlieii a solution ot‘ sulphate ('f »[uiniue is placed just outside 
till! visilile solar spectrum beyond the violet, it becomes lumi¬ 
nous, or, as it is now usual to say, fluorescent. This shows that 
the Sim emits rays of a l ery high ri'franglbility which ilo not 
directly utlect the. eye. It becomes, therelbre, intere.stiiig to 
inipiire whether lumiiiou.s vapours may not emit rays niiabh* 
<lircctly to affect the eye, but eajiabh* of lieeoming visible it' 
received on a suitable screen. Now Profes-sor Stokes has sh<)Wn 
that an invisible spectrum ol' extraordinary length may be ol»- 
tained i'l’oni metals converted to vajiour by the force of the 
electric current. The electrodes of a powerful induction coil 
were forine.d of the metal to he (‘xaniined, and as glass iiri.sins 
absorb the invisihle rays, u (juartz juisni was suhstitnted. 

Tile spectiiim was ri'.ceived on a sereeu made of a .-alt of 
uranium,'which l)ec<iiues lluoresceiit when lhe.se rays fall iijum 
it. This sjuctrum was no le.'S than six or eight times the length 
of the ordinary visible spi'ctnmi, and in the ease of some metals 
afl'orded line.s of ivmarkahlu .sticuigth, which would he qiiile 
invisihle to the eye attempting to si^e them in the usual 
manner. The.se ultra-violet jiarts of the .spectrum were 2 >holo- 
graphcsl by the late W. Allen Miller. 

Mr. Cr<joke.s has recently de.scribed some o])ti<*al ]>roperlip.s of 
opals, which are interesting from tlii'ir rc•.semblance to ]»ro]>er- 
ties of vajiours, although proceeding from interference. We 
liave therefore thought that this article might well be lermi- 
nali'd by some account of them, which we. shall give nearly in 
the, language of Mr. Cruoke.s. 

When a good liery opal is examined in the daylight, it jqi- 
pears to emit vivid iluahe.s of crimson, green, and blue light, 
acc.(jrding to the angle at which the incident light falls, anti the 
position of the observer. Examined more clo.sciy, the fla.she.s of 
light are seen to i»roceed from surl'aces of irregular dinien.situis 
within the stone, at dithwent. de]tllis, and intersecting each other 
at all angles. Tlie.se colours are of cour.'.e not occusituied by the 
pre.-sence of any jiiginenl, but are iiiterlercncc colours cau.seJ by 
minute fissitre.s lying in difftirent planes. 

If an ojud which emits a (hie broad crinusou light i.s held in 
front of the slit of a spectn .cope, the light is generally seen to 
he jmrely homogeneous, and to consist of a brilUant irregular 
luminous baiitl on a dark backgnuind. If now we, view the 
opal by light tramsmitted through it, and not reflected from the 
surface, of tlii; stone, the above api)earuiice is reversed, and we 
have a luminous spectrum, with a black l>and in the red, identi¬ 
cal in i'oriu and position with the luminous band before ob- 
Hcrve<l. 

Till! general jjrincijile of the Spceimwnjie em)»loyed in these 
investigatioiiH has been pointed out above. Several modilica- 
lioJiR have lieen ]»roposed : the latest and mo-st convenient form 
of the instrument is ili.at of Mr. John liioAvning, and termed by 
liiiu the Automatic Spectro.scope. 



Mr. J. Browning's Antomatio ypcctroau'epc. 


The great dispersive power of this Spectroscope, is obtained 
W a battery of six compound jirisms, 3 in. liigli by 2 in. wide. 
The light aiter passing through the ujiper half of these prisms is 
reflected back through the lower half. In its passage through 
these prisms the light has to pass through more than 4 ft. of 


gla.'<s hefore it reache.s the eU! of the oh.^erver. The telc.-^copcs 
are of 18 in. focal length, and the object-glasses in. in 
diameter ; the pri.snis are provided with an automatic arrange¬ 
ment for keeping tliem at the. minimum angle of deviation for 
any ray under eKamiiuition. It is intended that all the measur¬ 
ing of tile s]»ectra shonhl be done by means of a inicroructer 
eye-]>iece ])laced in the teh'.scope ; hut for the iiuipose of readily 
timling any line in the spectrum, the prisms are jmwided with 
a lender, which move.s roiiml tin* circular arc : llie divisions are 
on an ulbw of palladium with silver. There is a contrivance for 
giving the tniin of ]»rism8 a .'<h»w motion, the milled head whicli 
move.s the pri.sni.s being close to the eve-piece of the tele.«cope, 
ami thus cmiijilclely under the commainl of the observer. The 
weight of the iiislrumeut is ratlierover 15i) Ib.s. 

.SI’EJIM OIL, the best, kind of whale, oil. The. uncertainly 
of the whale lishery, and the cheaime.s.s (jf petrolei.m, camj)hine, 
ami jiiirailiii oil, have temhsl to Ic.-^siui the inqi itance whii’h 
used to he attuehetl to whah- nil. 'I'lie Ibh oil iiupurtcd from 
foreign countrie.s has an average value of about one million 
sterling ]>er annum ; but sperm is not distinguished in the 
otUciul tables from other kinds. 

yPilACELUS (from to destroy), in Surgery, the siinie 

as sloiKihf a dead jiait in couise of sejiaration from the body. 

sniVOMOMKTER ; SlTlVUMOtJKArH (from 
pulse ; fifTpop^ a iiieaKure ; and ypdcfju, to ivrite), two iiistni- 
menls in use by tlie ])hysiol()gist and pliy.'^ician : tlie one, which 
con.sists of a small bag fastened to a graduated tube containing 
inercuiT, wlieu ajqilied over the in the wrist shows iU 

movements by change.^ in the hi'ight of the mercurial column 
(this is llerisson’s sjihygmomcti-r) ; and the other, which, by an 
ingenious (•(Unbiiiuliun of lever, sluing, ami chick-wm-k, makes 
juTc.eptihle (he iiiuvemenls of a button ivs^ting fin the pulse, and 
records in curves on i)re])ai’ed ])a]»er or smoked glass every deli¬ 
cate )ndse-moveinent. This instiumeiit, invented by Vierordt, 
and ])erfected by Marcy, has beeti laigely used, and its indica¬ 
tions closely stmlied b}^ Dr. Samleison, to whose ‘Handbook of 
the Sjdiygmograpb ’ the reader is referreil. 

►SPICES. 'I'he ])rineipal .spices—cinnamoii, ginger, mace, 
nutmeg, ]»ei>per, &(■.- are m»tic,ed under tin* proper headings in 
E. C. «tr E. C. S. None of tlnun are of liomo growth. The 
imports into the United Kingdom, in recent years, have been as 
follows 


18(11 

. 31,145,090 Ihs. 

. .£59'),.590 

18()() , 

, 24,741,257 ,, 

50.5,094 

1808 

. 2s,484,122 „ 

(122,128 

1871) 

. :{0,;5(i2,905 „ 

. 8r)4,(;9(i 

1872 

. 32,078,270 ,, 

931,185 


SPIKES [P.OLT.S AND Nuts, E. ('. S. col. 325 ; N.iil Manl'- 

FACTIJUK, K. (’. S. C(*l. ir)K3|. 

SPINDLES ; SPINNiKlL The total number of spindlesin 
dilleveiit seetions of the United Kii\gdom engaged in all the 
textile luanufactuies is given in Fautouy SystKM, E. U. S. coJ. 
!)53. See also under Cotton', Fi.ax, J ute, Linen, Silk, Wool- 
i.KN, in E. V. S. 

Sl’lltJTS, [Distilleuv, E. 0. vol. iii. c(d. 559 ; and E. (\ S. 
col. 772. See also Pu.VNDV ; Ueneva ; Rum, I'tc., in F. C. and 
E. O. S.J The excise duty on sjurilr rose, from S),01)2,T)]oh 
in LSt; t lo 12,275,590/. in 1872, partly by increa,se. in eousiini])- 
tion, partly by inenaise in the rate (»!' duty. The «piantity 
“ehargetl with duty” does not <juite curresjiond with the (piantity 
retained for home consumiitiun,” in each year : the latter heijig 
always ratJier smaller than the J'onuer ; hut, speaking generally, 
tin*, quantity rose from about 21,tM)i),000 gallons in IHOI to 
25,()(Mi,(MM) gallons in 1872. 

The iiuportfi of foreign spirits, in quantities and values, have 
varied as follows : - 


]8(;i 

11,730,445 i»r()(tf galls. 

£2,275,049 

I8()t; 

14,000,478 

9) 

2,254,810 

1808 

12,893,435 

}} 

2,301,073 

1870 

17,201,612 

n 

3,218,.387 

1872 

, 10,103,836 


2,192,624 


The fluctuations here observahh* are due mainly to the quan¬ 
tity re-exported after impoitation ; tlie quantity entered lor 
home consumption docs n<»t vary greatly, lieing usually about 
84 or 9 million gallons yearly. The customs duties received on 
foreign and colonial spirits, after deducting “repayments and 
drawnacks,!^ rose from 2,992,888/. in ibO-4 to 4,523,848/, iu 
1872. 

These alcoholic beverages, home, foreign, and colonial, now 
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foulriliute 11(1 IcH.s lli.iii f'lvtiii to )()(!/. per 

mmiim to the inipeiial reveiiiie. 

.Sl’J IJOM E'J'Klt, ail iii^fciiioiirf iiislriiinciit devised l>y Dr. 
Ilutcliijisuii Ihr iijeusnrin^' tlie capacity of tlie, eliest, that is to 
Kfiy, the/^rciitest {[uaiitity of air uhie.li can )>e taken into the. 
iuii^fs hy a lull in.s])iraf ion. 'i'lie iiistruineiit, whieli consists of 
a delicately halaneed ^a.sonieter, with every adjustment neces¬ 
sary to insure j'leat accuracy of nieasureiiient, is tij^ured, and 
descrihed, with the addition of needful tallies of reference, at 
). ir)2 of Hoojier’s ‘ Physician’s Vade Mecum,’Avliere .also will 
K' found a relereiice to the. earlier attein]>ts hy Dr. Ly’ons and 
Mr. Aheriietliy to }.;au^'e the eajiacity of the lun^a. Dr. llutchin- 
soii’s instrunieiit has Im-cii hir;'ely used in insuranc.e oHices, hut 
is orjulnally )allin;^ into disuse, in conseijuence, chielly of the 
time and care ri'iiuired to ohtaiii sidisl'actory re.^ul1s. 

SPLA-VS, the. .slojiin^^ or receding' sides of the doorways and 
AviudoWM ill (lothic. architeclure. Splayed .surfaces are a dis- 
tiuetive and ell’ee.tive cliaraeterihtic of (rothic architeetun* ; they 
seldom, if i‘V(‘r, occur in < Jreek or Itonian huildiuj's. [(jloTiiie 
AueniTi'Xrn.'KK, K. C. vol. iv. cols. 410 and 440. j 

SPOIL, the pro]leily 1ak(;n from a couipiered (>iu‘iny on the 
hatlle-lield, consistiui^' of the arms, accoutrements, and otlu r 
personal eflecis, and even jiersons of the enemy. Amoiiosl the 
luieient J‘.'j,'ypliaiis, hc.^ide.s these, tin* lie.ads aiitl nuuuhers of the 
dead were hrou^dit in and counted, and the living prisoners 
reduced to slavery formed jiart of the sjioil. A eoii.sideiahh' 
jiortion of the .sjioil was dedicated to the }^ods, and distrihuted 
anioiig.st the temjiles of the country, while the leadiii;^ ollieers 
received eaptivi's and other ohjects taken on the haltle-lield. 
The, Assyrians in the s ime maiim r spoiled their (‘iiemies, and 
l)rou;.,dil the heads of their foes and laid them in heaps before their 
vi» toriouH }.'eueralri. (’altle and other animals were also often 
Sjioil of the vicL'ij's. ’I’lie llehrews took sjioil in (he same 
maimer as the I'i^^vptians, the heads and memliers of the (h ad 
l.ieiii;.( liroii^^hl into the camp and eouiited. A jii-rlion was 
taken to the treasury, and the more reiiiarkahle arms were 
siis]M'iided in the sanctuary. Amou^'st till these nations, the 
heads of enemies killed on the hiittle-lield wen* earned home 
and aliixed to j^ales or other jilaces. The sjioil was divided into 
two portions, and one or a half of the whole ei\en to the army. 
Amoiifj the (In'cks the sjioil coiisi.steil chielly of the ;^^irmen"l.s 
and arms strijijied from the di'ad or even living, standards, and 
other olijeets. 'J’liese sjioils weie called sLuhi or hifihiiia. 
They were carried to the ;.;eiieral or commander, who selected 
wliatevt-r he chose ; other jiortions weiv },dven to those wlio 
distiiij^'nished iluniiseUes iti the action, and the rest eijually 
divideil aiiion^st the army. As with the orhmlal nation.s, a 
jiortion of it, ol'ten a tenth, was dedicated to the ^aids. Arms 
and other eijuiinnenls were ofleii made into a trojdiy, ami 
erected on the lialtle held to eommemorate the defeat of the 
enemy, and to remain as an olleriii,-; to the j^ods. Amongst the 
Homans the booty or sjioil called siKilia consisted of ;irms, 
weajions, and other thinj-fs taken from the enemy on land, in 
addition to which the beaks or jirows, rnsfrit, of shijis taken at 
sea were iT^^arded as sjiuil. These were disjilayed, and adorned 
the vestilinle of the houses of victorious jj;cnerals and those 
who had been honoiiri(l with a triuinjih ; or weic placed in the 
lenijiles. ’I'lie sjxiils tak'ni fi-mn the jiensfUi of the ^'eiieral or 
leader of the enemy were the sjxdia ojiiinn. These were ^eiie- 
nilly dedicated to the .Lijiiter of the (’ajiilol. In modern limes, 
the term sjioil is eonfonnded wdtli liooty, the Latin vro'da, ami 
liaviiie been sold or converted into money, is divideu accordin^^ 
to certain rules amon^fst the army as jiri/.e-nioney. 

SPOIL FIVE, a j^aiiie at cards fashionable iu Jhielainl in the 
time ()1 the Stuarts, uiidi*r the name of “maw.’’ Jt w.'w snbse- 
(j^uently called “ live (‘.ards(Joinjileat (lainester,’ l<i74), and 
was much played in Ireland, wdieie it is still a favourite, and i.s 
know'll as sjioil live, 

Sjioil live is jdayed wdth a jiaek of lifty-two cards. Any num- 
her may jihiy, trom two to ten ; hut aliout live niako the heat 
game. 

The deal is deterniiiied by distributing the cards face ujiwardH 
one at a time to each jdayer ; the jilauu'who first has a knave 
dealt Jiim is the dealer, The deal then jiroceeds in rotation to 
the lelt. ’J’he jiaek is cut to the dealer by I lie jihiver on his 
rigJit. The dealer re-uiiites the jiaekets and gives live eard.s to 
eacii player in rolation, l•(lmmellcing with the one to his left. 
’J'he card.s are dealt by two or three at a time. Jf two are first 
given, two must first be dealt all round, and then three all 
round, and Hce rersd. 

The card on the top of the pack after the hands are dealt is 


turned uji for tninijis, and is jdaced face upwards on the. jau k. 
Wlieii only two plav, the game is sometimes varied by JiviiKj it ; 
i. r., if the mm-uealer is not satisfied with his cards, lie asks Du’ 
dealer to five it. If the dealer agrees, the trump card is removed, 
and the next card is turnetl uji for trumps. 

During the deal each jihiyer jiays to the 2 ^ 00 /a certain stake 
or number of counter.®, a.s agreed on. When the game is ovei' 
the winner takes the pool ; but if a spoil uccuivs (as wdll be e.v- 
jilaiiied), the jiool remains, and each jilayer jmts an additiomd 
sum ('generally half the (iiiginiil stake) into the pool, and so on 
after every sjioil until a game i.s won. 

If the tuni-uj) card is an ace, the dealer has the jirivilege of 
rnh(iin{i, i. c,, of discarding any card from his hand (jilaeiiig it 
fac.e downwards under the jiaek), and of taking in the ace. 'J’lie 
dealer must discard lieCore tlu' eld(?st hand jdays, hnt the mb 
should not he completed by taking in the a(;e- until it i.s the 
dealer’s turn to jilay. 

If any jilayer holds the ace of the trnmji suit in his hand, he 
must rob. lie is not bound to declare that ho is about to mb 
until it is his turn to jihiy, but be mu.st declare, belbre be jilays 
by jilacing the rejecteil caird face downwairds on the table. If ju- 
neglects to do this, he loses the right of robbing, and forfeits the 
hand- i. c., he eaiiiiot win the game that hand, hnt he. may jilay 
his cards and try to .sjmil it. 

Some jilavers make robbing ojitioiial ; but this leads to con- 
cealnieiit of the ace, and is not recommended. 

Whether there is a. I'nb or not, the hands are thus jihiyed : 
Eaeh jilayer jilays one eard in rolation, eonimeucing with the 
one to the di-aler’s hdt, (he dealer jdaving hast. 'I’he cards jilaveil 
one liy each jilayer constitute a tricL The jilayer of the highe.-.t 
sjioil-live. card (see order of the eard.s below) wins the triek. 
Trnniji.s w'in other .suit'^. The winm.‘r of the trick leails to thi' 
next, and so on. until tin* hand is jihiyed onl, or until tliiei 
tricks are won hy one jdayer. 

When a Iruniji i^ led tlie jdayei’s must follow' suit,e.xcejit with 
sjiecial canks, jncseiitly to he iiientiniied. AVhen a jdaiii suit is 
led, any one may trnmji the trick, though able, to follow suit ; 
but a Jilayer holding no Irmiiji must follow'suit, if able. This is 
nsnally exj>re.s.sed, “ follow suit or jilay a Unnijilull this is not 
(juile eorreel, us a jdayer holding none of the suit led has Die 
ojilioii of IruiiijMiig or not. J’idvided the ibregoing rules aie 
coinjdi(^d w'ith, a jdayer i.s not bound to li(‘iid the trick. 

A jdayer W'bo wins three tricks in one band wins the game. 
If no one wins tlux'e tricks, the game is spnill. !No sjioil can 
lake jilac(‘ with only two jilayers. 

'Pile e/v/f/’ of //((’ (•((/•(/.s at. spoil liv(‘ is jicc.uliar, and some 
attention is reejuired at find to master it. The order dilfers in 
red and Idaek suits, and again in tin* Irmuji suit. 

in ri'd not tninifiif llie order of tlu‘ cards is king (liiglu'sl), 
(jueen, knave, bm, nine, eight, seven, si.v, live, I'oul', lliree, two, 
ace (lowest). 

lu hhirl,- aiiitK not tnrinji.< the order i.s king (highest), (jneeii, 
knave, U(‘.e, two, three, four, livi', six, seven, eight, nine, ten 
(lowest). 

The order of tlie cards bilow' the knave is thu.s commonly 
exjire.ssed, “the highest in red, the lowest in blatdc.” 

The ace of hearts always ranks us a Irninji. Therefore, in llir 
uliove-me.ulioned order for red suits not trunijis, the ace must ha 
(iniitt(‘d from the heart suit. 

In rrd snita v'hcn tnunpa the order of the cards is as I'ollovv.s 
five (liighe.st), knave, uee of hearts, ace of diamonds (when dia¬ 
monds are Irumjvs), king, (juee.n, ten, nine, eight, seven, six, Imir, 
three, Iavo (lowe.st). 

In liUidi suits u'hni trumps the order is—five (highest), knave, 
ace of liearts, hlack ace, king, (jiieen, two, three, four, six, .seven, 
eight, nine, ten (low’est). 

The live of trumjis, knave of trumps, and ace of liearts may 
rtnrye —i. c., the jdayer holding them is not Ixjund to folhoN 
suit w'hen an inferior tiuhij) is led. The five may leiiegt' to 
any trump ; uo trumj) can renege when the five is led. The 
knave may renege to any Irumji exeej)t the five. If the kna\’c 
is led, no Irumji can renege exeejit the five. Similarly the ace 
of hearts may renege to .any trumjis exeejit the five and the 
kiKiA'c ; if the ace of hearts i.s led, tlu' live and knave of trumjis 
can renege. IJcarts need not be jilayed to the ace of hearts led 
by jdayeis holding no trumjis ; tlie ace of hearts is a Irumji.aiid 
the rule about following suit only ajijdies to tlie ace of hearts in 
its caj)acity as a trumji. 

It will be observetl that the obligation to jjlay a trump to these 
cards only Ujiplies to a lead of one of them, and is of no effect 
when they are plax cd to a trick and nut led. 
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Spoil tivfi is in (lil'knvnL wnys. Sonuilimes spoils aiv 

dispensed Avith jdto;::(.*Ui(T. and tin' <faiMe is nuule a fixed iiiiniluM- 
^twenty-tiVC or lortv-live), each trick made countin ;4 live to the 
wimnn- of it. At forly tive, hnt not at twenty-live, the trick 
won hy the best truinj) out counts ten, inste.a«l of five. If .sufli- 
rieiit tricks are won to make {^ame. before the hoMe.r of the best 
trnin]» plays it, the tricks have ju’ecedence. llobbino is always 
comjmlsory. If a jdayer wins all live tricks he wins the oame. 
'Phis is called jhilciini it. 1‘rojierly the jink belongs only to these 
; 4 anies, hut sometimes by agreement jinkin<T is allowe<l at sjuiil 
live, t!ie winner beino paid in addition to the ])ool the amount 
oiaudnally staked hy each ]ilayer. 

When jiukino is allowed at spoil live, if a idayer haviirj; won 
three tricks continues to ]>lay for a jink, and fails to Avin evmy 
trick, In* scores nothin;^' that hand. It is optional on the. ])arl of 
the ]»layor to run this risk for the chance of a jink. 

It is Sometimes a^jrecd, hut i^em'i.dly not, that, the winmu- of 
a jink may claim ii V'li'rl-oiit /. c., lliat he may start h r the 
iie.\t ojuue, with the score he, had ]trevioiis to ]ilayiu,L!; tin- hand 
that made the jink. 

At tweiity-tivi'rolibiu^f is sonietiiiies permifit'd with the kiiii( 
ol' trumps as wadi as with the. ace, the latter takim; ]»receth>uce 
when hoth art- dealt,. Tliis oc-cadoiially leads t i expii.suiv uf the, 
kiiio, and is better oiuitti'd. Wlieu the kiiej; is eni]>owered to 
rob, jinkiuo is not alhuved. 

Twenty-live and forty-live are o,njd ]>arlner o.uin.s, and are 
ol'leii ]dayed witli ])arlncrs when only lour meet. Spoil live is 
iie.ver ]dayed Avith partners. 

The followino hints to learners and law.; are (-.ontlen-;*.! by 
jiernii.ssion li-om ‘d'lie Pocket (hiide to S]>oil Five,' Ity “ I’awn- 
dish'' (l>e la line. & C!o.) ; ■ 

The principal interest at sj»oil tive c iii-^i. ts, oiid ;is it may 
sound, in siioilinv llu' oann.*. Tlie ellori of each player, if nn- 
ahle [lersoiiully to Avin three tricks, shouhl he to prevent an,\ 
other ])layer from doiii;.( so, hy ]*Ia_> in;,' to thwart the om- avIio 
seems most liKely to suc.eeed. The. <h‘al is an advantage', as tin- 
dealer is led up to, ami he has a ;;rc‘at<-'- chanec- of rol>hiiio iliaii 
any other plau-r. Tlie lii-st leadc-r should o(‘nerall\ h-ad his 
Avor.-'t card to throw tlie IcMd into another hand. It i; coii'-ich-red 
oooil ])lay to reserve stron;; card.s until tin- ihiid tiiel\,and not to 
In- too caoci- to secure the lir.sl, or si-eond. llc.ldin.' two or Ihrec! 
cards of a suit. not. truni]'.-., p'-nerally h ad the lowc/.st of ihc-ni. 
Wlieii not tin' leader, if you ludd one trump that cannot rc-ne^^e, 
yc'neia,lly trump witli it. Pul, willi tw*i fiiniip.-;. j»ass any but a 
w inn ill,t,'card, rc'si-i'vino ibc' tiaimps to .s|ioil the stroii;; band. 
When last ]ila,ver, it is ,-eldoni ilolu. to lei'u.-e to win tlie tiick, 
and never wi|ji a weak hand. I>y takin,o Ihe trick you U-sseii 
the adversirie.s’chances, ami your own, lieiiio nil, is not hurt. 
When liohlino one* truin]»tliat can rencoe, and haviii,o no chanc.e 
ol' the ^fanm youi'.-scdf, retain the trump in yoiir hand. It is 
ahiiosl, c-ertaiu to coiiie in at llu* ciilica! moment, sjioilino ibc* 
y.aiiie, and kee[iin,e alive your inlerest in the pool, Ti nmps that 
cannot relieve, if re.-s'iwed, are iialde to fall without ell'e.-t to 
a triimji lead. Me.vc-r Ibr.nv away a m-xt best card cpf a suit not 
1i'imi]).s ; ratliei'take tlie trick Avith a trump, and ndnrn the lu-xl 
best card. Jlarely alloAV any player to make a second trick. The 
most unlikely man, to all apjpearancc, often steji.s to tlie Iront. 
ami seciire.s a third trick and tlie ])ool. 

The hiws of s])oil live vary in dilferent localilii-.s. The fol¬ 
lowing (or some other .set) should be agreed to belorc coinnu-.n- 
''iii,o to ])laA : — 

iS/tiffJliitff. I, Each jiluv v has 11 sliiUHi-. (.'/i(finff. 2. At h-a.-^t 

I 'lir c-.inl.s must, Ite cut, aiiil at least font- left ui th<- Inwcr jiiicki't. U. It a 
I'iinl is e.xpoNcil ni c-iittiuy, or in rcimitiiej; (lie pac-kets after the cut, there 
JiiUsf, be a li-L’sh cut. J)r(iiinf/. -1. If tliere is a I’aeeil cant in the p.u k, 
then' must, he :i fre.sh (leal, e.xeept, tlie faced eai .1 liap|)ens to hi* the tuni-iip. 

If tlicre is a mi.s(leiil, the ch-id paws to the next pl.iyi- It i'l a iiii-.- 
•leal, {ft) if the (h'.ilec clcids wittioiit, haviiip; the J>ai-k <-iit ; {/•) it the 
dealer shuttles after the pai-k is cut. witli lii.s eonseiil; (c) if tin- deali-r 
deals out id' order—i. give.; two eaiils wlien- ho should ;:ive three, 
''i* misises a hand, or expo.ses a card, or mves too few or too many 
card; to any player, even tliouf^h tin- error is not discovered until 
t'h(! hand is pl.iyed out (sometimes the dealer is allowed to de.il ac:ain, 
on payii)”^ a si.-eond stake to the jiool). 0. Each ])la\er i.s eiitiUcd to 
a d -d—j ^ t)j,. o-.inu- niu.st not ln' ahamloncd e.xeept at tin- eonelii ion ol 
a roiitid, unless tlierc is a spoil in the last deal of the round, when the 
di‘ iler eontiiiues in ordi'r until av,amc is won. 7. If a jdavi-r deals out of 
fii 0, lie ma\' he stopped at any time hi-forc! the tniiiip is turned. If not 
i-to ipi'd I he deal .-.taiids ^-ooil, ami tin- rolatioii of de.iiiii.y- ja-oi-eeds to Ihe 
dea'ei-’s left, as tliough lie liad ileill in turn. I'lni/iini. H. If a pl:ner 
robs wiiliont the ae(>, or jthns out of turn, «a’ lead-, without awaitiii" llie 
eoiaplolion of the. trick, or e,\poses a c.ard, or omits to phij' to a trick, or 
revokes when not entitled, or reiiej^es when not eutitled, or jila>s to tin? 
lii'Bt trick Avith loo many or too few cards in liuud, ho forfeits tliv i>ool — 
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!. he cannot win the ij.imi- that haii-i, and In' cannot jd.iy .nj.iin for that 
I'ool. (Tins is called haniiinj the liand. A severe pi-iialt) is nci-i's-. u-y, 
liiM-.nise the faults here emnnerated m.i,\ 'ic attended w'ith st'rions eonst>- 
(|ueiiees to till'other players ) IncnrnA jnu'ks. 9, If a pack is diseovei d 
to he iiiiorreet, n-dandaut, or imperfect, the di-al in which tile disoovers is 
m.ide is Void. .Ill preeediiiL' deals staiul a:oxl. 

spur X( I Ell IAhcii, E. S. col. m:i]. 

SIMUNKLEll }AsiM-nisoiiirM, E. i'. S. col. ItJI], 

SPlirCE liEEH. Es.scnf;c of .spruce i.s obtained from llm 
yonn;^ .shoots of tlm black sprnci’ lir, by boilino and conca>n- 
t rat in;'. S])vncc beer is bivwcd from this essence, Avilh the 
addition of AValcr, .siiyar, ;ind \ east, and tlavoured with s|tices. 
The bhifk beer of Dantzio is simil irly mii'le from the yoiiiio 
shoots of lumtlier A'arietv of fiv ; Avhile a tliivd kind forms jau 
anti scorbutic beer brewed for the ilnssian army. 

StiHIINTS (li coioscoim;, E. (k S. col. 121.S]. 

SS, (h)L(.AU OK |C u.iAK, E. O. S. i-.ol. .%77l. 

.STA1>.-\T iMA'l'Eli, or, to name it more l'ull\ e'ler its fii-.st 
line, »S7(di(ff Mxlt-r r, i.s the tilh- of a hvinii or sei|iieiiee, 

wliicli, for its lender ]iiely and ]»allios, hu*; divided Avith tlie 
aiitten* eraudenr of the jh'i.i /nr the admiration of ihe -in¬ 
dents of niedi.eval Iivmiiolo,yy. The Stnhtt d/uhv seems to 
have uw'ed il-.siby.yedion to the text of the evaii.yelist,'■ Now'there, 
slooil hy the (-loss of .lesils his mol her " (St, .loliii xi.v., ^o) ; jiml 
it is suno in the .-(-rviei' of tlie b’omish (liurch on the day of the 
('oniinemoral.ion of the Seven 1 lidour.s of the Piles.sed \'ir;'in, ami 
dnriii.y Holy Wi-ek. 'I'lie aiilhorship of tlle.^'^f^^' .l/u/c/-—which 
ill dilii-retil vei^ions vaiies in h-nylli from ten to fourteen or 
Id'teeii six line siaii/.as, a- well a; in the avranyement of its veiscs 
and the local occiirreiice oi‘ it.s phrase.s-is atlrihnled to Pope 
Innocent. 111., liy I’ayi, in the hie wliich he wrote id'that Ponlilf; 
otherwi.se there is hardly anythuiy hut umuiiniity in referriui^ 
it.s piodiiclioii lo.lacobusde Peiiedictis, or .lacopo de Penedelli, 
known more familiarly as .laeojione da Todi, from tlu-naiiu* ol'his 
biithplaee. Me wa.s a nieiiiher of a noble family, and lived a 
secul.ir lib- until the sudden death of Ins W'il'e, in con'eijlieuee of 
a lall li'oiii a M-all'ohl, h-d liini to devote himself to tliat which was 
accouuied excln-avely the reli;;ious life. Accordingly he eiiteied 
Hie order of St. Francis, which was Iheii (Idth cenliitu) at. its 
hiulie.st reputation for.samtilv ; and died in PUXi, bavin;'writleii 
.-i k-ii-;.',.- nniiihei- of Italian spiritual sonus ami s-ilires, in w hich 
he freely releiked the vices of the priesthood, and siill'ered more 
tlian one inipri.sonnient I'or his darin,'’'. Of his Latin poems 
M-..irc.cly imire than two survive, ol' which the Shilidt 
.-pitc oi the di.-.tinclly .Marian cnitiis wliicli the lalt(-r pari of it. 
la\oiu.-, ]uesenlly a'-(piire(l a reputation niori* tlian co-exten.-.ivn 
willi the auihofs e.oiniininion. N’ariou- e>inipo.-.ers have Avrittin 
niu.ic for the Shdinf Mnhr, a.s Pah-stiina, Per;;ole-i, and, more 
recently, IbiNdii, N'enkonmi and llOiS.-ini. 

(I laiiier.-. '/'Ill-, iinni.'i II ijin iinliiiilcii.'t: Mom's Initi ini.^rhr Jf)iinni‘n ; 
Trench's Norn d Inifin J'oi'inj; H.i.s.-'lei's ulntiinihl Allchriittlicltcr 
/jiihr ; and other source.--.) 

STACKING MACHINES (lluiisj; PirciiroUK, i*]. S. ; 
TnuKsiiiN(i .M.AciiiMi:, E. (). S.|. 

STA KTU.M ETI'Ut, or ST A L.-Vt J( iMETEll (from 2Ta.\u');i-b, 
a drop), an .‘irraiii^cmcnl desevihed hy Prof, (iiillirie (‘i'roc. P y. 
Soc.’ xiii. ]». 471, and Plate 7,i lor ine.i.-iirino the .si/e- of 

dro]is (tf liipiids. A general de.--t-ri])tion of it is oiveii nmh-r 
J)U(.f, E. (1. S. eol. 

STAIdjS, i-ow's of lixed seal-, for the |■h■r„^y ran.,'e'l round Ihe. 
choirs of (athe*lral and (■olle;'iat.e clinvi-hes or i:hii]>1i r hou-.e-!. 
In Italy they aie nmally of niurlile or slone, lull (-ksewln-re of 
wood. According' to tin* size of tlu' cliiirch, they comprise one 
or two rows of .seals, divided from each other hy jn'ojectiu;' 
elbows. Each .stall had Ji I'ohlin;.' .seat (.Miskiiicori), I'k (’. S. 
col. ir)7(»|, the hack often richly carved, and overhe.id a, canopy 
with jiinnacles and otln-r ornaments. Stalls are. mentioned in 
the Util (-eiitury, hnt they wi-re only y'eiierally introduced in 
the Hull century ; the cler;,'V prior to their introilm-.lioii iilw.'iy.s 
stood dnvin;'the service, and the misericord was a <-om]>romise 
allowin;,' them to rest Avithont actually sillin;' down. Tlie 
])Iiice.s of the cler;^y Avcie allotted ae.cordiii;; to their rank, He- ehit'l 
di;'nitarie.'- havitio the four eovner M*at.s. Most ol our i-alhedrals 
and many of the larger jiarisli churches contain line cxamnles of 
carveil stalks in a more or le.-.s jieifecl eoudifion. fSi-e tlie. en- 
graving.s of tlic <‘lioir of Sali-hury cathedr.il, ami Ihe interior of 
Henry VIIl.’s chapel, We.st niiiMtei', utider (hri nn; Am iUTia - 
ri llK, E. (!. Vol. iv. cols. 411 and -147.) 

The chief scat on the dais in oM haroiiia! lialls w.i.s .«oinetime.s 
a stall. Within the last few y<;ars the term ha; been aiiplied to 
tlie front rows of seat^ i-e.served in the ]>il ami gallery ol operu- 
liouije.s, thcatic-^, uud couccrl-iuuius. 
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STARS. 


STAMP PUTJKS lExdNK, E. ('. H. col. s)i^8J, The eliunp 
iruiii 7,47(),f)27/. in 181^7 to f),7H0,54HZ. in 
1872. The items for the last-iuimed yetir were as follows :— 

Deeds and other instrumeiil.s . . i,*l,8-42,422 

Prohiiles ami uills . . . . 1,852,5(10 

L'-ga'des and .suec.csshnLS . . . 3,3()(),480 

Marine itiHiiranues , . . . 10!),772 

liills of exchaTi;,m uiid hankeiv.’ notes 987,KM) 

Receijtts iiml drafts . . . . (>18,843 

Olln-r ree.e.ijits.938,079 

Fire iiifitininee duties were repealid in 18(19. 

S'l’ANCHlOXS (Fdok Ii, rtitiiron), in (dotliicarchitecture, the 
u|»ri;,dit iron hars between tin' mullioiis of window.s or screens. 
'J’In-y are mostly square, and when not inserted into the stone 
at tile to]> an? often terminat(i<l Avith a fleur (hi lis or other 
ornament. In naval avehiteeture any ujirii^ht bar or ]>ost used 
ii.s a sup]M)rl is ealhsl a f^tmirlilnit. 

STANDAHI) ri;ANM;it, K ('. vol. i. col. 879]. 

STAN DA It DS DIOl’AlPrM KNT. A eonijirehensive aeeonnt 
is ;^iven, in Wkkjiitk and Mkasi jtcs, Standaud | E. (J. vol. viii. 
col. 833], of the inipei'ial and niithorjtativ(‘standards by whieh 
weij^hts and Jiiea.snres, for use in scieiitilic and coniniereial 
matters, aj'e tested and A’eiilied, Since the. .'i]i]iea)'anc(! of that 
article a neAV governnu'utal de])arlment has been e.4ablidied, 
for the care, and m.anai^minent of these standards. 

A scientilic c.omniittc'e, comprising the AHtronomer lb>yal, 
Sir.]. h\ AV. Ilerse.hel, Sir .1. W. ljiibl»oc.k, (Jeneral Sabine, the 
Mader of tlie Mint, Prtdes.-jor AAb II. Miller, ami Ihrei' other 
eminent men, wa.s appointed in 1804, “to examine into the 
state of the Parliamentary Standard of AVei;.dd, and otln i‘eir- 
eiinistanees alfeetin^i the i'reservat ion and Dsc of the Standard.’’ 
The (•.omniittee ascertained the acinal condition of the standard 
named, and also of many others ; the ariun.trenu>nt of the boxes 
ami eases in whieh they Avere inclosed ; and the (itne.ss of tlie 
rooms in Avhich they wore deposited. The eoinmittee rejiorted 
on these matters, and jioinletl out the I'reat want of some .system 
for I'criodically verifying the Avei^^hts ami measures in use, in 
the Diiited Kinj^dom. They insisted on the neees.sily hir the 
duly heiii},' ]>lae,eil under some one re.sjxmsibh' pei.son, in a 
de)»artnient suhstaulivelv distinct from the E.xchetiuer, A 
similar recommemlation Lad been made hy .scientilic (•onimilt<‘e.s 
in 1841, 18.54, and 1859, but had not been acted upon. In the 
nut limn of I8(il, the E\(die([ner de.jairtnient {^ave, elfeet to 
many minor reeommemhitions made hy the eoniniittee ; and 
in 18()(; all act of ]iailiameiit Avas ]iassed (29 ("i: 30 Viet, 
c. 82) aulhori/in^' the foi-niatinn of a Standards Dejiarlnienl., 
Avhich Avas reipiircd to rejiorl its proceedings annually to 
jiarliamenl. 

’J'his now dej>artmeut Avas ]ilae(Ml under the. Board of ’Piade, 
instead of the, Exclieipier ; but Ah’. Cliishobn, cliief elerk of the 
Exclieqiier, Avas a]t])ointe(l to the new office of Warden of the 
Standards. As.d,-<ted liy (»ther ollicers of the dejiartment, his 
dntie.s were to conqu'ise tlie cni'e of the ]triniaiy or imperiid 
and jiarlianienliirv standards, ami tlie supervision ol all loe.al 
st.imhirds of Aveighls and measures thi'oughoiit the kingdom ; 
and to act in coiijimction Avilh the local in.sjiectors of Aveiglit.s 
and lueasuros. ’fhe standard trial-pieces for the coinage. Avere 
also ihioed undi'r his idiarge. Oas meters or measures, by 
virtue of a sneeial act of juirlianient, must ae.c<.)rd Avith an oHiciul 
standard, Avliich was iinioiig those entrusted to the, Avardeii. 
Diitil 1859 there A\as no legal pi-ovision for the oilioi.al reverili- 
calioii of local standanls. A .statute of that year enacted tliat 
nil co]ties of slamlard weights slumld be declared h^g.!! nnle.ss 
compared and reve.iilied once in live years, or standard meivsures 
once in leu years. 'I'bis statute Ava.s, however, imj)erlectlv carried 
out ; marly oue-hal!' of the local standards reniuiiied nnverilicd 
down to 18()(); and no coiivittioiis under the. Aveiglits ami 
mca.siires laws could he sustained wbeu tlie.se. deb-ctive standards 
Avere tln^ only kinds that could he apitealcd to. 

One im])orfaiit Avork performed hy the Avarden (in which he 
Avas assisted by a scientilic committee) avas to com]nire the. otti- 
cial .stambirds of avoirdupois and troy Aveiglit Avitb the inqierial 
pound. Sixteen of the former (from 5(1 Ih. down to A drachm) 
and lift cell of the latter (from 1 ll>. down to 1 grain) were thus 
com]>arcd, Avit.h all the accuracy which .scientilic resouuas could 
ensure. In the Avarden’s sra'-ond Annual Keport, for l8(J7-8, be 
stated that arraugeiueiiU had been completed for stamping every 
Verilietl local standard, registering it Avith tlie .same Kt!im]>- 
number, ami thus ])re.-;erviug its identity ; and also for recording 
the e.xact eirors of rejected .stamlai ds, and notifying tlu-.'^e errors tu 


the makers or ageiit.s. I'lie old Norman Jewel-house, clo.se to 
AVeatmin.ster Abbey, and nearly lire-]>roof, Avas sclectial us 
the depo.sitory for tLe greater number of the oliicial standards • 
AA'hile the ali-imporlant inipm’ial standard ponml and yard, tin* 
priuiarv standard of Aveights and measuruH for the Avhole king¬ 
dom, \cere ]ilac(.*(l in a strong room in the hasemeut of the. build¬ 
ing, in an iron safe made for the? juiqiuse hy ]\Ie.s.sr.s. Cliubh. 

The annual rejtorts doAvn to 1872 .sIjoavu great advance in all 
the ojierations of the dejiartment. The niunber of otlicial 
standards dejiosited is constantly increasing. They now cuiu- 
]>rise sixtcien denomination.s of avoirdupois weight, fiftinm of 
troy Aveiglit, tAVo of jiostal Aveight (?, oz. and | oz., for colonial 
nse), thirty of bullion weiglit, four of gold-coin Aveight, nine of 
silver-coin weight, three, of bronze-coin Aveight, twenty-three of 
decimal grain Aveiglit, eleven of line im’asures, forty-tAvo caiiaeity 
measures of various kinds, and seven of gas measures. Tables 
are ]>vinl.e(l in the rejiorts, of the amount of eiTor that may be. 
allowed in tlicdeA'iation of local standards fiom oilicial slandard.s, 
such nlloAvaiice being in all cases very small in amount. Tlie 
yciarsAvork in 1871, in verifying and rc-A'crifying local standards, 
is thus {■.la.s.dlied :— 


AA'oirdu]>ois Aveight 

Fir.'^t 

Veritirations, 

. 735 

Kc-A'cri- 

licationa. 

950 

Troy Aveiglit 

. . 94 

89 

Mea.sures of cajiacity 

. 39 

(544 

Measures of length . 

. , 2 

()l 

Bullion weight 

.112 

0 

Ua-s mea.su res . 

. . 4 

0 


'Hie chief verification of local standard gas-nn-n.suri's took jdacc 
ill 18(!2, eoii.s(-(jU(>ut oil the provisions of a new gas act. In 
1871, 43!1 of the standards verified for the first time Avere, siib- 
slitule.-' for old standards worn out or lost. 

STAR ( )F I .\ DJ A, ( )lll )ER ()F THE. “ The mo.st exalted 
()rder of fh(‘ Star of India” was instituted byli(?r majesty (pieeu 
Victoria, in .lime J8(il, as a niean.s of marking her sense of con- 
sjnenons lo\alty and merit, and eonferring “ high honour on Iho 
]>rinees, cliJcfs, and ]ico]>l(*, of hei’ Indian em])iie,” and on naval, 
military, and civil ollicers Avho may have Jendered eminent 
service in India. The order consists of the sovereign, a grand 
nia.der, who is ahvays the, governor gt'iieral of India for the 
lime being, and 25 knights, Avith such honorary knights as the 
sovereign may nominate. The insignia, eonjjirisiiig a collar, 
badge, and star of diamonds, lias already been described | (.’oi.lah, 
E. (!. S. col. 578]. Tlie. motto is “ Heaven’s bight our 
Huide.” 

S'l'AUS. Tlie most important addition to our kiioAvledge of 
the stars ill recent times iia.s Ijceii derived from the ajiplicutiou 
of the sjicclro.scope to tlu' observation of tin*, licaveiily bodies. 
It is to lluggiu.sand Miller that wc oavc the earli(‘st leseareln's 
in this biaiieh of iiupiiry. In 18(14 they instituted an e.xteiisivi' 
.serie.s of ex])erime.ut.s haA'iug for their object tt comparison ol' 
the sj(ectra of soim* of thf- •|irinc.ij»al lixed stars Avith the coire- 
sj(on(ling spi'ctra exliibitiul liy certain lerri'strial eleineiitLS. It 
was e.stahlislu!d h}' their researches that many of the stars 
resemble, the. sun in .so far as rid ales to lln?, materials of Avhich 
they are com]Ki.‘-ed. d'lms in Aldebaraii there. Avere, discovered 
indications of hydrogen, sodium, magiiesiuiii, calcium, iron, 
bismuth, tellurium, antimony, and mercury. In .Sirius the 
elements found to exist Avere sodiiiiu, magnesium, iron, and 
hydrogen. The spectrum of o Lyra* or Vega exliiliited traces 
of sodium, niagiiesium, and iron ; and siniilaiiy in regard to a 
iiuiiiber of other stars which were (‘xaiiiiiied, 

Air. Huggins has ajiplied the luinciides of sjiectrum analysi.s 
to an explanation of the colours of stars. It is a matter of 
](alj;al)le. observation that all stars are not of the same colour. 
While .Sirius i.s plaiiilv a Avhitc star, Ahlebaran is decidedly 
red, and o Lynn again lias a bluish tinge. Now since all the 
stars may he regarded as suns, and .since avc. have reason to 
siijipo-^e the sun of oiir own system tu be a solid or Jiipiid iiican- 
desieiil body, it is pA*obid)le Ibat tlie, colour of the light Avbuh 
emanate.s originally from the stars is Avliite. We may, tlien'- 
fore, regard the peculiar colour of a star to he attribiitahle to 
some absorption Avhicli the light of the star undergoes suh.M*- 
(lUeiitly to emission. Now when we consider the dark line.s in 
the spectrum of a star it is clear that the colours in Avdiieh the >• 
lines abound more Avill ])roduce a less inteii.se elfeet njion I lie 
eye than the cobmrs Avhich are less hrokeii up by such lim 
In the ca.se, Avlierein the dark lines are faint and jiretty iinifonnly 
distributed over the 8]>ectriuu of the star, tlie combined ellcct 
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will not lie seiisiltle, iind the star will ivtain its orij'inal wliiii*- 
ness, Sirius is a sti-ikiii;;- iustaiici' of stars of this class. Tlic 
ppcctruiu of this star exhiliits a. ^ivat imiiihcr of fine dark lines 
distributed tliroiieliout its entire (-xlcuit, Imt they fail to pnidace 
a sensible «‘(lect, and the result is that tin' star, notwithstandiiiLj 
the existence of such ab-iorntion lines, continues to shine hv a 
hrilliaut white li<;ht. On tlie other hand, if we consiiler the 
spectrum of a llerculis we t ncoiinti'V a tt>tally different stall* of 
tnin^^s. We perceive stnuif^ly marked j,Mi)up8 of dark lines in 
tlie red, the green, and the blue of tlii* spectrum ; while again 
ill the, orange and yellow tl)e iialieatioiw of uhsorption are very 
faint. The result is, that the light of the star lias a decnledly 
orange tinge. It would a|)[»ear, then, that the ju'ciiliar colour of i 
a .-'tar is attributable to tie' existenci* of vaporon.s snbslance.s in 
its atmosphere, which alisorh rays of light of the same relrangi- 
bilily as tlio.so, which they emit. 

r>y means of the jirinciples i»f s]iir1rum analysis tlie astrono- 
un r has het'ii enahlcd to <letermiue the velucity with whi<di a ' 
.star is apjii’oac.hing to, or rcci-ding from, the earfli. If it In- 
ap[>roaehing tJie earth the iiainlicr of vihratiniis of the light J 
ether which mi'et the eye in a finite interval of time is greater 
than what it would be if the ^tat had bei'ii statiouaia. 'I’lie 
re.siilt will he Ihut each celoiir will rise in the seale of (he 
.spectrum; in otlier words, it, will deviate towards lln' violet. 

(>11 the other hand, il the slai'he I'eeeding IVoiu the (*.ii'lh, (lie 
nniiiber of vibi-utions will la- le.-s,, aiul a ilepre.s.-don of eaih 
i-olonr in tin* .scale of (lie sjtectriiiii will ensue, or in other wonU 
it will incline towards the led. lluggin.s has "ucces'.rullx 
applied this ])i'inci|tle to deterniine lie velocity with which a 
star is aj»]»roacliing to, or receding from, the earth. Hi' re¬ 
searches were oi'iginally Ita-ed npoii the spectrum of Sirius. 
r>y carerul measureineiit he found that the lineFinlhe.-jiec- 
1 ram of the sla.r, indicaliic of hvdrogen, deviated towards llie 
red as comiiaieil ivitli the ]iosiiion of (he teirestrial livdrogeii 
line. It followed, therefore, dial Sirius is rec.eding from the 
earth. Ta.king into aceimiit die aiiionnt (d‘ dis|»lacemeiit (»f die 
hydrogen liiK*, 11 iiggins found iIk* rece.-’sioii to be 4ld miles in 

a .si.nd. 'I’his j-esuli, bowi ver. is iiidependeiil of the annual 

nnitioii of die eaitli, and of (he pi-opi r motion in space of (he 


2. Vellow Stars. The sj)eclra of die .stars of this type are 
intermixed by numeron.s tine lines. iVdlnx, t^ajiella, o A<]uilu', 
and the Sim arc inchided in this class of stars. 

<‘i. Red ami Orange Stars. The spectrum in this instance 
coiisihiis of eight or ten groups of alterinite daik and bright 
line.s, inc.reasing in intensity towards the ri'd ; o Orionis, a Hor- 
culis, and B Pegasi are .stars of tlii.s clas.s. 

4, Small red star-s. Tlie characteristic spectrum here eomsists 
ol tliii'e luight lines increasing in inten''ity towards the violet. 

Out of 3l(i .stars e.xaniimnl by Sei-chi, it was found that I(;4 
hcloiigiyl to the liist class, and 140 to the .si'coml ; while the 
remaining lew were inclmled in the third jind fiurlli classi's, 

ST A R\' AT4 () N [ Ai'.st i n i : m ‘ i;;, E . O. Vol. i. col. 1‘4 ; EasTINO, 
E. ('. S. col. JHJT]. 

STATICAL KLElTKTOrrY, a term senietiuies applii'd to 
(‘omiuon i*r frictional elei-tricity to dislinguidi it fri>i iciirrent or 
voltaic electricilv, and also from I'h'cfro dvnamics. 

STATICAL' ELEOTRUMTV, M ATI! E.\l ATIOAL 
^’IIEOI{^' OF. 4'he madiemalical theory of i*leclricity is 
usually said to dale from I’oi.ssoii's ‘ ^Memoirs’ on Two Spheu s, 
to which eleidricilN ha.s been i-ommmiicated, and which mutually 
iiillueiice eacli oMn r. The eleetrieal an'.iiigenient lias thus been 
diown lo dejtend u]>un a certain i|nantit.y, the nature of wliich 
will he e.\|diined in (hi- artich*, called a jiotential, and this 
potential is foiiml a,-; the sidiition of a reni.irkabh* functional 
eijiialion, considered by doisson in these Meiiioii’s. 'I'liese re- 
seaiches wen* p ihli'-hed ill is]], hilt a new asjiect was com- 
municuled to the dieory of electricity hy a c.elebrated Memoir 
of Oreen. entitled ‘An E-say on (lie application of Mulhc- 
inalic.al Analy-'is to dn' Theoih-s of Ehs tricity and Ma,gnetism,’ 
|»rinled ahoul |S;i.s, hiil whicli fur nmnv years was almost 
imnoticeil eidiei’ in tlii.s eomitry oi on tlu’ Oondmmt. This 
1 pujier contain.', a .serie-i of (lieorems on Attaaction, .some tjf which 
! We lio]»e to g;'ive ill Iliis allicie, alid whicli Oreen has ajiplied to 
very many jdieiiomeiia eonni'cted with electric.ily ami mag¬ 
net,i.sin. Alioiit lirtei'ii year-; all'. rwards Ih . most important, of 
the fiiiidameiital theorems were disco\'( red tiidepemlently hy 
Oaii.s'., ill OerimiMv, (Miasles in h'raiice, and Sir \V. 'rinmisou in 
di'.s eonnirv. Soon alYi-r tins (lie memoir of Oreen hecarno 


.s'olar svsUmi. I a king these I w o nioveineiils into aeeonnt it is. 
found dial the velocity siilli nhieh Sinu.s is rect'.ling rclati\<-ly 
to the earth amounts t.o ahoiil mile-, in a i-ecoml. i 

'^rile re.searche,' of Ihiggilis here I'el'crred to were [Mlhlished in j 
IWti.s. Jn iSTii In coiiimmiiciiled to the l(o\al Society an < 
ai’coiinL of furthei' re.searches on the .same snhjeci obtained Milh 
more jiowerfnl means of speclro-copic observation. In ibis 
iiistaiii-e the spectra of seicral of the pdiicipal li\cd star.-., in . 
addit ion loSirin.s, were siihjec.led to a careful scinliiii and some 
I'ery inti'i'esting re.siilt,-, were ariived at. \\’ith respec.l to Sirin,-. ^ 
dll'conclusion previoii.'ly arrived at by nug,giiis resji(*(4.iii,g the' 
mo\-enient, of the star from the earth wa.- i’ully conlirmed Iw his 
more recent researcln-s. In dm hitler iie't.ince, Jiowever, he 
estimates the lelocil.s of the st.ir to be hetweeli l.S ami 
iiiile,- ]icr second. 'I'lie following are die result' he obtaineil in 
reg.ird to some of the other stars eMimimsl hy him. 

a Orionis. This star was found to lie receding from the, 
earth (siijijioHed also in motion) with a velocity ol’ iilt inih-s in a 
second, 

Idgel. n’liis .star also aitpe.ars to be reci-ding from the earth, 
d’he I'clocilv of ri'ces.sioii Ihiggilis e,stimates at ir» miles ]»it 
- econd, taking into aci-oiint the eoiuhim-d nioieuients of ihe 
earth ami star. 

Arcluru.s. This star appears to he .ipproadiiiig the earth. 
The velocity of its real niovemeiil was found to lie .">0 miles jier 
second. 'J’akiiig into account, however, the motion of tlie 
earth, and transferring it in the ojipusilc direction to the .star, if 
was Ibuiul that the velocity of the irUtllrr approach of the stai- 
to the earth uniounts to ori mile.s]»er second. 

Pollux. 'Phis star was also ascertained to In* apjiroac.hing the 
earth. '’I''he re.searches in this instance were found'd upon an 
ohserved di.s])laceinejit of the three inagne'iiim line.s the 
spectnim of the star. Tliey indicated a velocity of relative 
a]i)iroach amounting to ID inih-s jier second. 

iSecchi hasdeioted much attention to die .-^jM-ctro.'-copie oh.ser- 
vadon.s of tlie slar,s, and ha.s in many instances arrived at very 
inteie.siing result.s. He considers that the starsiugeiieralare 
reducible to four distinct types, depending upon the peeiiliari- 
ties of dieir sjiectra. 'Plie.^e are : 

1. AVJdte Wtarri. These consist of stars such as Sirius, a Aijui- 
Ire, &c. Their spectra are di.stingiiished by lour groups ol' dark 
lines representing hydrogen. 

■MIT.S and .Sgj. Div.— 


known, and was imblisheil in ' (‘lelle’s.loiirnal.’ Since then tlie 
theorem-' oil Ad 'ai-lion of Spheroids, which we liave ( mleavoun'd 
to explain ill an ailich- on Magneti-in f.M aonki'is.m, RlATm-;- 
•MATK'M 'I'liKoKY oi\ L. ('. S, col. loOl], in w'liicli Laplace’s 
coelPi 'ients aie applied to ellipsoids of rotation generally, have 
been iiilroduce'l into the theory ol' electricity hy liijiscllit'/ ill 
the lil’ty-eiglith volume <d‘ ‘ ('lelle’.-i .lournal.’ In this memoir 
will he loiiiid .some reiiiarkahle dieoreiii.s relative to Lajdaee’s 
(''(uatioii. 

We conclude llii-^ ai'licle hy iiilrotlncing Sir W. 'Phom- 
son's in\'e-lig.itioiis relalivi* to the fundamental tlieon'ins 
ali-ead_N imiitioiied, a-, tlie.-e investigation-; ]»os,'e,ss special in¬ 
terest, We shall aS'Umi* the reader to l)e aci|uaint('d with so 
milch of 111'- theory as i'eoid.iineil in ‘ Murphy’s Elec.tiicily.’ 

Let If, , lie I he cooi-dinales of t he at I lacli'd jiai’t i'de, .i\ tf\ i', 
the coordinate-' of di(‘ adi-aetiiig ]»artii le, f>' the electrical den.-ily 

at //', : then, if ^ ''' ^ , wJiere / is the distance hc- 

tw'eeii (/', and .c,//, .v; and tin' integral com|»rises every 
jiartiele of Ihe electrilied ma.ss under consid<-r;dimi, then this 
integral, whii-h w- .'■hall call \’, i.s denominated the jiolmilial 
function of tlie system. 

'Pile reader i.-. suppo.-.ed to know that wln.-n the ]toinL rtp is 
witlioiil die altrai-tiiig liody 


and when y, .. i.- within the attracting body, 


(Ireen’iS Pirst theorem i.s as follitw.s:— Let L and V be two 
ciiulinuous funetiousof the rectangular coordinates i/, v, wln/se 
dilfercntial coe.llicient'- «lo lail he'ome inlinile, at any point within 
a solid body of any form whatever, then will 

f ,l.c dn ,fc U 8 Y + J’d ■r V. = fd, d,j d;: V 8 U 
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where the «yiiil(ol 8 (lenoterf 




+ ^ 2 ', triple iii- 


tecrals extending over the whole interior of the body, and those 
relative to (\<i over th(j surface, of which d<r represents an ele¬ 
ment ; iU'' being an infinitely sniall line perpendicular to the 
surface, and measured from ihis surface towards the interior of 
the body. Consider the integral 

(/V , dV dV ) 




• , , (dV dU 

i d.i: (U 


ih, • d,i dz • r/-J \ » 


which becomes, if M e em])loy integration by parts : 

, dVd 
dx 


f dx ih V" 


r/ll" 




/*; ; 7 V i I , dl' I 

^Jdydiid::\ j j , 

the accents over the (juantilics ijidicating, as usual, the values of 
those ((Uantities at the limits of the integral, Mhieh, in the pre¬ 
sent case, aie oii tin* siirfaei- of tin* body, over M’hose. inltuior tlu! 
triple, integrals are su|>pose(l to extend. 

If a" a' br the valiK'.s of (a) (•()rresjionding to the gi‘«!atei‘ and 
smaller vjdiies of (./), M’ti liave at the respective limits di/ //;. 
d.r , „ , , , dx 


da", di/ d:: —~l~ da'. (Vinsenuenlly, 


.dV 


M’here the integral is supposed to extend over the Avhole. surface 
relative to da, and similarly, 


d, ^ du 


dll , 


da 


Hence the sum of all thes(.* double integnd.s will be 

-/ 


dtr V 


< r/ll 
) (ix 


dx 

da' 


dir 

diJ 

‘da\ 


(hr 

dll 

dir 


+ 


dU 

d:. 


dif 

.r dll 

'' d.* 


d. I 

dn: ( 


Hence the vtdue of the. integral 

idV dll , dV 


J' dx dij dz 

M ill be - y da V 


dll 
( dx * d.i: 
dV 
dw 


dV 

d: 


f/U I 
dr )• 


du ' di; 

y dx d\i dz V 8U ; but since, U and 
V are similaily involved, it xvill aho be 

Hence M’e must bare : 

f 'd!c S^ ^ 

But now’, supiiose one of llie functions, U for instance, to be¬ 
come infinit es m it bin the hotly ; let us suppose ibis to take place 
at one point only, and at this point let U he, sensibly equal to 

-y-, where r is the distance. hctM’een this ])uint, and the element 
dx dji dz. 

Then, if M’o sujqtose an iiilinitely small .‘ipbere xvhose radius 
is (a), to be described rouml this point, the theorem inaniresily 
('Xteiids to all itoints outsitle this s])here ; for ]ioinl.s inside the 
sphere allthe terms id‘ the equation vanish, except the first, which 

, , V/ • 1 1 1 

becomes—4jr\ ..smee here= , — , «= — —- 

dll' III' dr ft-' 

and therefuje oiir LMpiatlon takes the folluM'iiig form 

J\U dij dz r 8 V + fdir U I'dx dy dz V 5 U 

— 4irV", 




dw 


wliei'e Y' is the value of V, at the jioint uliere U becomes 
infinite. 

If, moreover, the function V be such that it becomes infinite 
for any jioint within the body, and is sensibly etpial to - , the 

e»(uation M'ill become, 

I'dx dij dz U 8 V -f J\liT U - 47r V" - Jkcdydz V 5 U 

M'liere U", .as before, is the value of U, at lire point where V be¬ 
comes infinite. 

We slittlJ call, adopting Green’s language, those points in 
M’hich U, V, or their dilferential coefficients, become infinili-, 
singular values of those functions, we shall also call thi; pre¬ 
ceding, the. fundamental e |uation. Now let pd^r be the quan¬ 
tity of electricity on any element of a surface, whose ciyordinate.s 
are h t?, C Let x, y, z, be the co-ordinates of any point within 
the body boumled by this suifac.e, x, y\ the co-ordinates (.f 
any jsiint outsiih^ the surface. 

lj(‘t Y, he the. |)ote,ntial function for an ('xterior point, Y, for 
an interior point, so that according to our definition xve have; 


+ (’J-V)' + (C--')j4 


V, C being the c -or linnt.es of da. 
also let Y,. V, be the. value.-> M'bii li thcM- fuiietions have at the 
surface. Then 2 >utt.ing in the fundamental ei(nation U = - 

uheii (r) is tlie distance of an interior ])()intfrom da, also 
putting V = Y,, M-e have, since H has only one singular point 

(»•, y, x) and 8Y=»n, 8 .-jv (», 



but putting I' - J. , Y = V,, M e have, since x, never 

coincide. M ith x, y, 



M-liere die'is iiieasurei.l into the exterior sjtace, and is tbeiefoiv 
equal and contrary to dw, so that 

d-' d-; 


then tliis equation reduces the sum of the two last to th(! lol- 
loM ing 


/ 


da 


i dV, 
( dw 


+ 


dV, } 
' dw' ) 


4irV,, 


Ill the same May, if 
])oint, x', ?/', 

/ 


i.s the distauc.e of da from an extorioi' 
™ 4irY,, 


Hence it aiifiears there exists a value of p, namely :— 



which Mill give, Y, and Y,. as the txvo potential functions mI lb in 
and Muthout the surface, and Green has shown that there is oiil' 
one value of p M'hich can do this. 

Nom' BUiqiose a unit of iiositive electricity concentrated at ;i 
jioint in a coiidiicling body in c.oiiimnnicatiou Mith the. earth ; 
tlien the potential funetiuii at the snrl'ace, M'ill be. zero, in con- 
sei^uenee of the eonnectioii of the liody M'ith the earth, and 

-within the auiface equal to for i>oiiits indefinitely near tlic 

point at M’hieh the eleetricity is concentrated. Hence M e lunc 
2 >roved from jiurely physical considerations that there is a 
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function TJ in existence, which satisfies the conditions, I', *=! o. 
«U. = 0 . 

Hence, from the fundamental e(iuntion. 


J (laX, 


(W, 

fhr 


4irV. rr 


also the equation just proved, which gives the value of />, be¬ 
comes, il p is the density of electricity induced on the surface 
from the electricity concentrateil at the given point, 

-fTTfr -f- y^ - = 0, and coiubiuing these equations togetJier, 

^^ Y., which gives the ])otential for any inferior ! 

])()int, \vhen the potential at the surface is known. 

A similar eipiation is true for the jaifential at .an exterior 

])oint, namely, V, = — ^ dtr'p\^ j but for the full explatiation 
of rids forniula^wo refer to Green’s original work. 

lh( 
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r«., 


2 {U + 1)2 ir-,,,,,, , (y, fl. Q,. <r, p„ , 

" .. <y.. .,!»»■,. ^ ■ ' ’ ■ 

1\. m CO.S m 

where we see that /•„ and | become identical at the surface ; 
ami hence we obtain from the first of the above equations, 


M, rr, . 


p I’.., ,u P, 


A variety of applications are made of the.se fundamental ' f which lienee an.^^es, a 

l..•.uvnw, Wf ™n only find n,,.m f,..- one of them. ! " , ''T,'’ • 1 

Let V, =1, l,e the e.inution to a ch«ed Miiface, «heni V, Rntishee I 1 lie e.umtion 


'2ir\- vV-tr;,'- ^ 

CDS III 

w ith ])reci.'-ely similar expre.-sions fitr c, and the corresi^onding 
d<-nsity. 

M hen thi.s spheroid supjiosed tddatc, tends to become a circle 
by the continued diminniion of ff„, the resulting .series when 
O'., vanishe.s admits of several modes of summaii ai given by 
Lip.si‘liitz. Uius lie is able to obtain expressions for the distii- 
biiliou ol electricity in the ciride, wliieli lieiice ari.ses, and in a 
.. . ” ' .... 


+ 


the equation 5 V, .•- (). Let p be the density of the electricity, I ,/^V 

sujqio.sfifl in equilibrium, and distribuUul over this .surface. Then 
•since the interior potential for electricity in eijnilibriiiiu on tin-, 

,/v^ ^ I may be traiisforne-d int. 


(/-V 

d:- 


siirfuce ninsL be. con.stant, we have, p — — 


- ,-f. where hX, ,, ., 

' I '' (I ,=) 


f/-V 


i.s tho exterior potential,/! being u cun.stant depending on the | d,T ,/,r" + Tu' ^ 


(juantity of electricity. 
Assume 


X' ^ Z*.__ __ , + (x - .v)=) — a* + a 

t C' - v'{»r + \ii - .<•)-) - a- ~ «’ 


Hence tlie. equation to the surface is 


aA/-' •+ (a +.c/- .c -tt 




or / (1 - /I'O-+ 4/i(l - /.)- - u" 4/-fI -j- l>y = 0, 

and p — ' / / -■ remembering that dir' is drawn in Hie 

2vy \'S'' — (r.f- 

direction of the normal, and, moreover, i>ulling— 

e 1 + /> " X'' . . 

„ r-s: o . y- - ^ y — " • j _ loi' tile TWO ReiTii-axe.s, 

'I'ilis expression foiM/dgixcs the density at any ]>oint on the 
snrfae.e, of eh'ctricity di.stribiited on a spheroid, when in equili¬ 
brium, proportional to the iiorpendicular from the centre ol the 
s])heroid to the tangent, jdanc drawn through that point. 

We now proceed to ex])lain some, recent applications of La¬ 
place’s cocfHcients to the Hieoiy of electricity due to Lijischitz, 
which will be found in the. r» 8 th volume of ‘Oelle’s Journal.’ 
Let r„ be a ])olential function for the .sjiace exterior to a 

surface coinciding at the surfai’c. with , and ^ a jiotential 

lunction in,side, the surface coinciding at the surface with r„ 
Also let r„ vani.sh at an infinite distance from the surface. 


and this salisUed bv Y 


V.\ 


, tun 


■„ vbere 


N 2 — a- 


- p — Pr + 2 cra^pp, - 2 nH it'’ \'"i a'‘i 
\ 1 fi’ \'J -/i,* CDS (0- 


and Lijt.schilz inuke.s ctiulimial use of thi ■ remarkable integral 
in Iii.v le.searche.s, ” 

!/•' **’'‘-‘'^*'.*^''h>ons of Sir "W. Tlio’uson, we define 

snrtace.s lor wliich tlie ]»otentjal is constant as .surface.s of equili¬ 
brium. Then— ' 


G). The attraction of the matter spread over E, on an external 
point, where E is a surfac.' of eipiilibrium, enclosing an attract- 
mg mass ise.|ual to the attraction of M on the same iioinl 
multiplied by 4w, provided that the matter bi> distributed on E 
so that Its density at any i>oint 1 ’is equal to the attraction of 
lAi on P. 

(2). J he attraction oj flic matter .spread oM-r K on an internal 
])Oint IS zero. 

Let. It (as dHiiied at the 1...ginning of this article) he the 
potential ol M on the point I* (./•//,;.) in E. Then the com¬ 
ponents oi the attraction of M on 1’ in the directioiiB of i/, 


Thiui wc have 

aw 


d- 

ihr 


•lirp. 


Again, let - be a jiotcntial functii.n, xvhicli vanishes ut un 


dll 
dj-' 


da 

dp ’ 


Hence the total attraction on ] 


/ dx , dll 

\d7 “ + 


co.y f -j- 




dif 

<1>J . 

Avhere o, C, 7, are the angle,s which a normal to E ut P niake.s 
with the axi.s. Hence hy hypothesis this is tin* expression 


it an j for the density at I*, of tlie matter Ave have .supposed spread 
infinite distance from the .surface, and r, a potential function , potent'^! ot E 

interior to the surface, which, at the surface, coincides AA'ith i^ e'A //, ' ) eillier AAithin or Avithoui E and Ave 

1 , ' ’ ' i shall therelore luive 


, then the density is given by the equation 
\iic 


dr I , 

Air “ “ 


I’aoaa', adopting tin' notation given in the art icle on Magnetism, 
«md remembering the expression for the reciprocal of tlie radius 
vector there given betAveen points situated in confoeal spheroids, 
namely [for the value of h„ see Maonetism, Mathematical 
fHEORy OF, E. C. S. col. 1501 ] 

1 i 00 *1 

7 -- == - 7 - 3 (2« + 1) 2,„ P ,.,... P.,. {tt) Q.. (it,) V„, p \\ p, 

cos w(^— 

find supposing the surface we have been considering to become a 
, it appears that 


rill, 

c' ^ — j ifn ^ ( j/a 


dll dy dif ) 
d. r’ (’ 


( dr 


dp 


ih(. 

"df 


(b: d* 


where the inlegral.s extend over the enliie burfuce. Kow 

with similar expressions for the two other double, integrals. 

Let the triple integrals include every point in the space con¬ 
tained between two surface.s of equilibrium E, and E' without E, 
then the double integrals must be extended to the two surfaces ; 
hence, adding the expre.ssioiis for 
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' ila 
dx 


(hj d- 


IS 

wo liftVO 

-///I 

+ 


Pp dn dx dz pp du 

'JJ dy ' r 'JJ dx 


du dx. dy 


d^H 

d.tr 

1 


, d-u , d‘U , du d 1 


d'r ’ dx * dx 

du d 1 , d)h d ^ ) 1 1 t 

^ — _L „ . . — f dr dy d':, 

dy dy r ' d\ d\ r ) ' ’ 

wlioru v" li!iH the !?ain(i rercrcnco to E', tluit v Imu to E, Iloro 


d'u, 

' d.,f 


4- 


d-u 

dy- 


d^ 


dy d\ + 


1 r/-* 

/• ^ d:- 


d 

dy 


dr d-: 


ITenco, iiitooi'dliTig hy parls, 

- + r = /fn ( ;^ . 

+ i ■ ]. ) 

111 till* (Iniil.lc inidj^rrul, niiice E and E'an- wiiiaooH of otjuili- 
lo'iiiiii, II is conKtaiit J’or (‘acli. la-t its values !><■ u and u'. 

+ i!r + .t) =". ■■•''■-1''"iM-n 

V ooiticidos with P', iii which casi- ?/=«'. If, thou, wo write. 




.//( 


dy d:i + 


dr d-. + 




e-y/ or 7 , accordiii;,^ as (he liinils ivfcr to E' or E, and 



wlioro the integration is HH)>|»oscd to exlond to every point ho- 
twoon E and E', and (./■, //,;.) {r\ //',;/} to coincide, we have : 

— r" -p r' = n'ji — Ilf/ — ii’r. 


For (lie delenninatioii of these conslanls, we nder (he rtcnler 
to Sir VV.'J'lioniHon'H paja rs in ilie third voliinie of the‘t'.im- 
hvid^n- Matlieiiiatical .loiinial’ (old series), ji. IhU. 

iJy .sii|i|tosino the surfacing 10 removed loan iidinile dislain'O, 
xve find r"=. \-iTii'. 

W'e iilso litid y/— --Itt, or 7-“* — dir. accoidiiif^^ as P' is 

willioul or within E, c-.-. — lir, or c 0, acc.oidm.u an P is without 
or within 1'). 


Hence o' =- ‘Uu' wlieii P'is without, E. 
r' Ittu, when P' i,s within \L 

Eroin tile tirsl of these e(juationa it follows that the attraction 
of E on a point Avithoiit it is the same as that of M multiplied 
hy dwj and since the sei'oml show's the |»(>tonlial of E on an in¬ 
ternal point to lu‘ constant, avo iiiler that the attraction of I'i on 
an internal point, is nothin^. In a ,siil»,se((nenl ]>aj>er in the 
third volunii! of the .loiirnal, Sir W. Thomson Jias extended these 
researches. 

A senes of p.apers ]»y the same author on Statical Electricity 
treated j,;eoinetrically, Avill he found in the ‘ ('anihridoo ami 
Diddin Matheinatii’al Journal,’vols. i., ii.; v. ; and Professor 
Plana has carrieil on the. investi^uitioiiH of Poisson relative to two 
sj)heres in vcd. vii. of the ‘Turin Memoirs.’ 

STA’I'KdN I'HtY is a j'oneral name for uiaiiufacluros in jiapcr, 
os]»ecially those kinds used in writing, together with other 
iiiaterialH and apjiaratus for the w’riting-de.sk and the counting- 
house. Account-book making is an important item in these 
inanutactui'es ; the strength I’eipiired in books so much in use 
calls for the use of good stitching and coveiing, Avhile the ruling 
of the sheets of jiuj>er, by stiine among the many kinds of 
ajtparatiis emphiyea for thi.s purpose (ItiniMi Macium:, 
E. (’. S. col. lHo4J, must vary Avith the purposes t»» which each 
book is applied. Several kimls of cutting machine are em- 
]»loyed in giving definite si/,** and shapi* to onlinary writing 
ami note papers ; whih' stam])ing presses and dies ain exten¬ 
sively usecl fur embossing or imi>rinting monograms, residential 
addresses, Ac., on the ]ia]ier and envelopes. Ingenious envelope- 
making macliines Avere shown at work in the Jntcriiatiomil Ex- 
liibition of ItlT-, tlill'vring in many AA’ays from those of older 


(late [Envkt.opk Makino, E. vol. iii., col. 89!»]. For recent 
statistics of stationery, and other particulars, sec Taper Manu- 
FACTUKE AND Trade, E. C. vol. vi., (5ul. IkW ; and E. (A S. 
cfJ. l«4:k 

STEAM-CULTURE. The toiinatioii of a number of suc- 
e(‘S«ful patents, dated ISrifi-fiS, es])ecially thos(' of D. ami T. 
Fiskcni, AV^ Smitli, AVoolstoii, and Fowder and Co., is giA'iiig a 
fresh .stimulus to the cultivation of land hy steam. Tim otiier 
jdniis in n.se at the date of lil. C. have been given up (E. C. 
vol. i. col. IJr), and vol. viii. col. 247). J\Ir. Siiiilli continues 
to Avork protitably tbc tiiniiiig-ciiltivators and tackli' on the 
“ I'ound-about sys'leni,’’which he inlrnduceil in iHoG ; but the 
other tAVo, altbougb both in llie liekl with tlieir resjieclivc 
.M'.steius, have greatly imju’ovcd tliem, the alterations made 
amouiiliiig to a (di.nige ol’ ]>rim iph; in the mode of laying doAvu 
the tackle, ami liauling the ini]ilcimuts. It is worthy of record 
that the iinprovenmiils uoav being made (ls7:i) Avere in jiriiicijilc 
aiiticijiated by two ]>rioi“ ])ateiits, MeWae’s, No. 1839, and 

Osboin’s, No. 11,3(4, 184G. P>otb ])ate.ut(-cs Avere, planters in 
iJritisli (riiiaiia, ami both liad tlicir ])roJ»'cts reduced to jnactici' 
in tbi.s ciuiiitry ■ Mcb’ac* at (Glasgow and Osborn in London,- 
and as they Avere dilleieiitly rcaliiced to jirin tice from wliat they 
are pnleiittsl, and imniedialely shipped for the abov'e colony, 
the merits of tlie iiuprovemeids made liavt; bec'ii lost sight 
(d‘ by subseipienl patentees ami the, agricultimal ]inblic. Tliu- 
Mclbie’s steam-plough /.seen by the Avriler in LSIP) bad tw'o 
central avIm'cIs, like FoavIl-i’s, and a jiartial balance moAuuni'iit, 
Avbicb took Ids ])loughs half way out of the gvtmnd at land’s-eml, 
the other lialf Avas (i(»ne by .spiiiigs, on the principle of one of 
Iloward’.s steam ]»louglis, a friction drum ami slack rope drum 
like Fow ler’s, are ul.M) s]iecilied. As jialciited tlie im]>lem(’nt has 
four wlnals, but spiiiigH are not specified an im)»oitaut dilfer- 
eiice. All illiistraled desciiptioii as ]iaU‘iite(l Avill be found in 
llie ‘ Hepertery of Art.s,’ vol. xiv. (new ,‘■erics) ]». 212 ; and tie' 
litdd trials at I'ossil, near (!la;-gow, were lavoiiral>ly ri'porled in 
the ‘Olasgow lleraJd,’ IS 10. Osborn i»aleide(| Avlial is now 
termed the “ double-lAvin .system,” subsetpieutly di'scribed ami 
illn.-trated, lig. I, the engine,being right ami b'I't, as tig. 
ami li;’. -1, each tarrying two drums on \crtieiil axes, as ]ialente(l 
by the late .Mr. Fitwb'r, of Eomhni, in and as now bi-ing 

iiiatle by h’ow ler ami Co., Leeds, LST3, with the exception tliat 
.Messr-. Fowler place their diiimsbelow' tlie boiler, as in (ig, 3 
ami lig. 4 ; whereas Ofdiorn bad them on the framing at the 
side. It is only in llie ]>rimiple of constriie.tion that ihoy 
agret‘, in other respects llie doulde-driim eiigint's of AA'eliiig, 
ami Forter ami Eowler and <'o. are greatly imi>roveil. In 
reducing his prt.jcct to practice, Mr, Oshorn nid'ortiinately 
aihtpted the liittioii ilriim jtriiieiple, wliieli has .since been 
given up. O.-ltoi'u’s rlt'.tm culture s\stcui, as pateutdl, Avill 
be louml tle.ei'ibed W'illi eiigva\ings in the ‘ Farmei s Maga/iiie,' 
Atd. \v. 'seetaitl .series) p. o.")!), lS-17, ami as re luced to jiractiei' in 
Ltunlttii, ami tried on Ta_A lor’s F;irm, Es.'^ex, in ‘ Fanner’s .Mag.,’ 
\ol, xix, (.second .series; p. 17, also Avith illustj'athni.s. (Jsborn',- 
eiiltivatttr resembled in itrineiple Howard’s, lig. 1 and tig. 2. 
().-.boni also was tin* first who used Avire ro}»(' for liauling bi.-t iiii- 
plt ment. lie also u.sed an engine moving along one licadlaml. 
and another moving along tlie op])OKite lieaillaml, and an im 
! jtlemeiil baiiletl to and ln» between. 'I’liis is another ol the 
mtidern jtlan.s to be subsiMpumlly mtlieed. It Avill be uiiiie- 
c.e.s-.'iiy to go into fni'tber derails of those (.dd ])i'actice,s. Emtugh 
has been .said tt) connect the jtreseiil progress of steam cultiio 
Avith them. 

The dilferent plans (»f using steam ])()vver in the c,ulti\nition of 
land are designated “systems,” ]nupo.sely tu distingnisli the one 
fnuu the other. The (das^itication is ])('rh.'i]),s more c.onvenieiit 
than correct, but for the sake of bicA’ity ami per,sj)icuity th*' 
.WA'eral systems Avill be noticed .se])ar;dely. 

1. Fitihnii Kijiitciii. The chief peculiarity of Fi.skeu’s mode of 
fiteam culture, is a light, hemp or maiiilla rope driven by a 
jiortiible engine (,Ste.\.m Enoinks, Aomcgi.n’RAL, E. C. S.) at a 
Vidocity of iVoiu 2() to miles jier hour, for actuating tw" 
Avimllasses on ojipit.sile headlands. AVben tir.st brought out in 
If'.V), friction drums AVorked along a Avire rope anebonal at I'oth 
headlands; but tlii- ](lan has beini abandoned for two Aviml- 
ing drums, ns iibnA’e, one at each headland. The light vojie 
passes round a groove in the tiy-wheel ot the engine, and from 
thence goes round the field supported l)y carriers, ami in jia.s-.ing 
the tAVo single drum Aviudlasse.s, it takes a turn round a rigger 
on (^acli, its teusiun being udju.sted by a movable juilley at the 
engine in tlie usual Avay. All sorts of impleineiit.s are hauled iv 
and fro betAveen the AA'iiidlu.s.se8 by lucan.'S of tw’O AA'ire roiies, as 
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in the twin engine and sinplu implement, pystem suh.sorjuenllv 
cxplfiiiied. llic two windlasses are tliriovn out of and into 
{rear l»y peculiar dutch work, and when both are tmt of oeav 
the light rojio aiul riggers conliniie in motion. The windlas.ses 
serve as anchors to each other, and the one giving-oft* rojie works 
itself forward along the headland twic<* the breadth of the 
iinplenumt eadi bout. The merits of the system are .-on- 
siderable j and at 1 lie Wolverhampton meeting of the lvo\ al Agi-j. 
cultural tSociety of .!'’jigliind, l^TJ, it grained a .secoml pri/e. 



Kiy. 1.—llowfird's ry r —lIowiinl’M 

L) >uJiIo-twin .4^Hii iu uhunt system. 


2. Pmilile-tinii sijsfcm. The annexed engraving (fig, 1) re¬ 
presents the double-twin system of steam cnltuie, as ju-oduced 
in 1871, by the Messrs. .1. tind F. Howard, of IJedford. It 
eonsists, as will be seen, of two locomotive, engines, moving 
along opposite headland.^, each engine carrying two winding 
drums. The four ropes from tin* four drums are yoked to the 
opposite ends of two Osbom-cultivators. The implements turn 
luidland, and are always hauled directly to the winding drums. 
Ill e.xamples where two different kinds of iinplements are used, 


as a ])loiigh followed by a l ultivator or han'ow, or a cultivator 
by a roller or harrow, the implemeut.s d(* uol turn midlaial, but 
are hauled from engine to engine, and this is the best phin of 
working the double-1 win system, as some dilliculty is exi’erienceil 
ill making good work in turning midland and in avoioiiigf 
delays. In like inaiiiier, when a ilouble turn of the cultivator, 
li;iiT«>w, or roller i-* retjuiivd, turning midland is not ueces.sary. 

Till- loiKiiil-iihoiif siinti lit. This is sometimes termed the 
“ A\ (»oKtuu system,” from its having been lulroduced by Mr. 
Smith, of Woolston, in isritt, and successfully followed by him 
ever since. AVitli the e\ce]>tiou of Fiskeii’s, it is the oldest 
jnactice iir.w in U.SC. Mr. Smith only u.sc.s a cultivator. AVith 
lliis simple implement he “smashe.s n]>," as he terms it, his 
stuhbles hi autumn, leaving the laml in a rough and cloddy 
state, ex]io.se<l to the weather, ami so suec.essfiil has his practice 
]>roved, that it is now almost universally followed in ])refeft*nce 
to ploiigliiiig ami tligging. 11 is patimt only ceveretl a jieenliar 
(itni-funr for turning his iinjilemeiit at limd’s-en<l by the trailing 
ro|>e Avhen it became llie hauling rope, llis wimiln.ss,a coninion 
one with twai winding drums, ivas actuated by a eoninmii 
portable miginc used for thieshing, Ac. Fig. 2 reprc.si nts one 
of Ilowanl’s round-about systetns, consisting of a portabh- engine 
imjiroved wimlhi.ss, ami guide siialchblocks, seen immediately 
in front of the Avimllass, a fixed snatelibloek anchor at the oj»po- 
sile headlaml, and twm movable snatelibloek anchors, between 
wliicb u lo and-fro cultivator work.s. The movable snatch- 
block anebors are shifted by two anebormen, rejire.sented at 
their respeilive amliors in the engraving. 'I'he niovahle rojie 
jtovters an' shifted by a boy ; in all livi' Invmls, i-xelusive of u 
man at the water cart, are engaged. The engine and windlass 
are repii^.sc.-nted as ]dae,ed in the gateway; but if there is a 
pond near, they may be set down elosi> to it, and tliii.s save a 
water-carl. 1 ')iis i.s a eheaj) ami po}>ular system, the ehiel 
objection to it being the number of bands iei|uired to work it, 

•1. 77(C /iriit h’mfiiit’ mill nimih'. /iiijilrnu'iif siislnii. i'losel\ 
resembles the double-twin system, fig, 1 , tlie ilijfereni'e bidtig 
that there is only one imjdement anil one wiialing drum on 
each engine. I'lie two engines work along o]»]i(tsite headlands, 
each liauling the inqdeinenl alternately tin length of the field 
directly towards it, as the oilier pays out rope and gets into 
position lor the reluming bout. 

The annexed engrax ing.", tigs. ;{ and d, show two steam 
]donghiiig engines ol the Mes.-r.s, Aveling and Porter, Uoclie.ster, 
Kent, »-\]»re."sly made for the twin engine and single imjdeineiil 
•ystem. Tiley curry, each helow the boiler, a .'-ingle winding 
drum, with coiling ajiparatns I'oi- reeling tlie wire rope evenlx 
on to the, barrel. 'I'hev are made in pairs, with the llywhcel 
ami driving gear on tlte rigdit-hand side of the one, and on the 
Ic'l'l-hand side of the other; so that both drive and pull from 
the hind siile,c., the side next the implement, 'I'liiH mode of 
eonstrnetiou, wbiidi is under a recent jialent, has etlVcteil a great 
reduction of wear and tear on tin* working jiart.s, ine.lnding the 
wire J‘oj»e il.self, Jis compared Avifli tin* old engine.'- not ilm.'- 
maiie in pairs. Anolber iiiijirovement in the const ruction ol 
tlie.se. engines is the extending the side ])lates of the llre-box 
njMvnrd.s, in one ]»iece on each .side, a.s .shown in both engrax ings, 
so as to carry the bearings of the crank slndt, e.ountersliafl, and 
driving axle. Jly thi.s plan the centres preserve their respective 
jiositions, and xxork tnithfuliy, effecting a maximum Ji'siilt 
with u minimum wetir ami tear, ft xvas otherxvise ax hen the 
bearings mated on brackets bolted to tlie boiler-jdate, for then 
unequal expansion put the centres out of ])osition, thereby 
increa.siug the wear Jind teai of the xvorking iiarts, reducing 
tin; effect produce.d, straining the l)oiler-]dale, and eventually 
springing the bolls. The steum-jac.ket of the cylinder is in 
direct commnnicatiou Avitb the boiler, and steam is sujqdied 
to tlie cylinder from the dome with xvliich the jacket i.s sur¬ 
mounted, and as it is taken from the forepart of the boiler it is 
dry, producing the greatest elfect Jit llie. smallest exjienditiire 
of fuel. Priming is also prevented, steerage and llie «tlier 
leA'er moA*einent.s, are convenient to the engine-driver, so that 
lie has ]H'iiect c.ontrol of hi.s engine on the. headlands, and 
in going from field to field. Tin* sfecnige is best sIioaxui on 
tig. 4. Indeed, as the corre.sponding sides of the, Iavo engines 
are alike, the txvo sides sliown illustruU* both sides of eucn, so 
that what cannot he seen in the one is sliown on the other. 
Thus the flywheel and gearing not seen in fig. 4, are sliown on 
fig. :A, and so on. Messrs. Fowler of Leeds, and Aveling and 
Porter, have recently entered into amingemenfs for working each 
other’s patents .siquirately or combined ; so that li^s. 3 and 4 
now (1873) represent the single dnini ploughing engines of both 
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firms. The double drum engines of the two firms are similar in 
construction to figs. 3 and 4, with the exception that the former 
carries an additional drum. Double drum engines, adapted for 
the single engine system, are made by several other firms. 
Thus Coleman and Morton use two drums at the side, similar to 


which turns the balance in its favour as compared with set fig.;) 
and fig. 4, which is only adapted for twin engine and single im¬ 
plement work. 

The friction drum engine and clip-drum engine of the Messrs. 
Fowler belong to the single engine system. The former Inu 



Fig. 4.—Avuliug & i’ortfi’.s Right-l,;iuJ rioughiug Engiiio. 


those of Osborn. In one example the Howards ])lace their 
boiler across (he caniagf frame, Avitli a winding <irum on each 
side. In another the drums arc placed one at each end, us sul»- 
seqiiently desci’ibed. 

6. 7'he sinyle Knyiiir xijnlniiy sniiietiines termed tin' “direct 
system,” in contradistimlioii to the “ round-abeut system,’' 
fig. 2 may he defined as half the double twin sy'^lem. fig. 1 
Thus, if a'8elf-mi>viiig iinehor, subse«iuenUy deM-ribed (fig. is 
substituted for one of tlie j ugiiu's (tig. 1), it \\nuld be termed a 
single engine set of tackle. If, therefore, a largo fanner or con¬ 
tractor has a doubh‘-twin set, he can hy means «,r two self- 
moving anchors and tlu; necessary length of roj>e ami number of 
rope porters, divide it into two single engine systems. This is 
a practical advantage possessed by the double-twin set, lig. 1, 


already been mipersetb d by tlu' latter, and tlte latter, in its turn, 
is now being sup}thui1(‘d )'y winding drums, as shown in figs. 3 
and 4. The practice, has sium times heeii termed “theendlc.ss 
rope .system,” .such being tlie ])rinci])le of hauling the imple¬ 
ment. Thus a clip-drum consists of a series of cli 2 )s on the 
ptuiphery of a drum, s(j eonstrueted as to form a groove, in 
which the imll of tlie Avire ro])e, hy the rotation of the drum, 
makes the clijis “hite,’’ iherehy ju-eventing the rope from 
.slijming, a.s Avaa experienced Avith grooved drums. The clip-drum 
is i)la:ed below tne boiler, us the winding-drum in lig. 3, and 
driven in the same Avay by gearing from the crank shaft. BeloAv 
the clip-drum is a Avinding drum for winding up, and carrying 
the rope at the close of the Avork : or AA’lien shifting from one 
field to another. The engine moves along one headland, the 
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ancboT the opposilu one—the im])lenieiit being h.i.uliul 

between. The rope i)asses round the clip-drum and pulley of 
the anchor, the two ends being made fust to opposite einl.s of a 
to-and-fro implement, which carries a slack ru})e drum and gear 
for adjusting the tension of the roj)e ; also for lengthening and 
shortening it to suit the length of the held, as in Mclbio’s plan. 


IS well to be ])rovidcd for such should the demands of hoeing 
and harvt!st time so require, as they soon may, owing to the 
state of the l.ahour market. 

|Jhe. above live .systems of steam culture arc subject to con- 
si.lcrahlc diversity iti eairying on their details, and the 
improvements now being made in eii giiics and implements, have, 



"Whon thus made fast to llie iuijileiiu-nt, Ihe rope virtiiidl} an 
endless one. 

In the case of hilly ground, or wluui level laud is v«*rv Avet, a 
double-drum erigiiie cannot itro]»el it.Hclf along llic bead land. 
In such examph's the single-engine system is converteil into the 
roundabout'system aln-ady (b'scrilied and illiistraled (lig. 2), (he 
diflereiiee being ibal (be ' Ugiiie carries its windlass. \Vitji (wo 
vertical drums, as Fowh r and t.'o.'s or Aveling and i\*iter s, the. 


for tbeir object a still greattu' diversity nml wider sjihcre. for the 
]iroliiahl*‘ ap]>licalion of steam in agi’ii’iiii4ire. 

The iiiqu’ovements now being intiAKluced (187:i) by the 
^lessrs. J. and F. IToward, Uedl'onl, einhraee, their ploughing 
engines, windla-sses, anchors, and im]dem('nts. Thus, lig. T) 
represent.'! a i>loughing engiin* and windlass adapted for the 
i-ouiulal>out sNslein. 'I'he I'onuer is a loeomotive, and it W'ill 
readily be seen IVoiu the engraving, that it dill’ers in construe.- 



two hauling ropes may go diri'i:tly to the 1wi» movable anchoi-s, 
one to each, and be yoked to the inqtleinent ; but in horiz!mtaI 
drums, as lIoAvard’s, suatcliblock fir guide pullies are requiri*d 
to direct the. ro])c to the aiichoiv. The two aiicliors lor the 
implement may be either .sualcbblock auehois, as sliown lig, :i, 
or self-moving anchor.s, lig. (5. In like manner the two engines 
of the double-twill system (tig. 1) may remain i-tatioiiary, uial 
the tackle be laid down on the roiiinlabout-sy.-^teii), to meet the 
requirements of hilly and wet lainl. Two single or dnidde- 
drnm engines, slut ionary at oppositt- lieadlandy, Avith sell- 
moving anchors, could Avork sowing machines, hoeing machines, 
mowing .and reaping machines, and such like, sucecssfully, when 
moving along the headl.ands, i.s ini]tracticablc, oA\ing to tlic land 
being under croj). True, luicing, mowing, and rfajtiug machines 
have not yet been worked sucia-.ssl’ully by steaiii jMtv.ir; but it 


tioii from lig.s. .'t and 1, or from any other uoav in nsi*. Its chief 
]ieculiarily is its carrying the engine and Avorking ])art.s on tin* 
li-mh-r, separate Iroiu the hoiler. These are usually carried on 
tin; lo]i of the boiler by brackets boiled to the boiler jdute. In 
ligs. :{ aial 1 the Ilywheel and coiintershart are jtlaced on tlie 
liiebox-phite ladiind the boiler; but the eyliuder and connect¬ 
ing rods, Ac., are on the lop of the hoiler as usual. In fig. .') 
the Avliole is jil.iced on the lender behind tin* furnace, supported 
by the tAvo main rcaul Avlu;els. Tliis arrangement of the Avork¬ 
ing parts effects a Ihn'efold iiiiprovenient; first, the centres 
Avork more coid and truthful to each other than Avlien placed 
on the boiler or lirebo\'-])late.s. Second, by placing the engine 
on the tender the hoiler Avill do duty lunger, and Avhen worn 
out can he j-eneAved or ri-paireil without intiufering with the 
engine itself. Third, the removal of the Avoikiiig parts fv'nn 




















STEAM-CULTUllE. 


1967 STEAM-CULTURE. 



1968 


thft top of the boiler to tlni tondcr e/focts a (ionsidtiruble ^?ain of the cal<-nhitioTi of the spur pjear is to Arind up i-(»pe sulticienl to 
lateral leverage. I'ht; boiler is Hiirniounted hv a dome over the Avork llie aiichoi forward the Im-aUth of the iiuplenient during 
firebox, and from it tJie supply of steam to the cylinder is taken, the time it traverses the Jeiigth of the land. It is thus the 
and the e.xljaust-jiipi^ nasses througli the water-tank on its Avay slack r(i[»e that nitive.s llie anchor, and the additional strain Uj)on 
to (he chimney, tliereoy heating the feed-Avater. The crank | it barely keeps the rope IxUween the anchor of the nearest rope 
shaft is coH[)le(l to tin; axis of the wimllasa by means of uni\'ersal , ])orter olf the ground. Tliere. are Iavo Avays of regidating the 
j(jints, as in driving a threshing machine by horse gear. The forward nmtion of the anchor to the length of the held, the. one, 
two winding drums are, supported by standards rising from the by dilfenuit sets of sjair gear, and the other by throwing the 
framing of a four-wheeled carriage. They have a to-and-fro ' ciutch gear out of action for a bout. This hitter is done by the 
motion on a eommon axis indejiemlently of e.'ieh other, for coil- ]iloughman leaving his imjdeiuent and by means of the lever 
ing and uiicoiliiig the rope on to or off from the barrels, the alre.aly referred to, ns seen in the engraving, forcing back the half 
di.-'tancii at cveiy i-evolution being e(iua] to the diameter of the clutch so as to prev'ent the action of the spring ; and this lii' can 
rope. iJy lliis mode of reeling and unreeling the ro))e on to : do during the time the jaill of the ro])e is being reversed at tlie 
andolffroin hori/ontal drums llie line of draught is maiiitaiued in | irngine. 

it,.s true pu.^itiou, and the Aveai-ami tear upon the roj*e otberwi.'ie I Fig. 7 is the luniLmi culiimtor of (lie j\Iessrs. ,T. and F. 
ex]»ericni i*(| when the drums .are stationary ami Avlnm the ' lloAvard. It is sleere<l by two broad augular-rim Iriiut wheels, 
reeling apparatus works to and fro on the common plan, greatly | and is ca]»al)!e of working to any reguired de]»th in crossing as 
nalui ed. 'riie ro]>es an; guided off from and on to tin* drums liy | avcII as in breaking u]» .stubble laud. Its novelty is the ])e,culiar 
(uo gMide-))iillies, the larger one iK'ing for changing tln‘ direc- ! rnecliauism f<»r lifting oiit of and taking on IVesli grouml in 
tion of the, rope as the. movab](‘ anchors are shifted almig the ; turning at land’s-end. A sledge-brake foot, Avilh a turn-tal)le 
headland. The. leve.r for reversing the motion of the ilrnnis i.s heel, is pendent from the axle of each nnin Avheid. W’lien flic 
shown in the left liand 
of the engim-'driver, and 
the ol.lier levers are 
eoiiveniently situated at 
hand, so that be has 
entire control bnth of 
liis engine and anchor. 

The windlass can be 
]tlae.ed on the other sidi' 
of the engine, and be 
driven I'roni the opjiosile 
eml of the crank-slialt if 
HO veipiinsl, 

1 loiible-dnun plough¬ 
ing engines an* made on 
the same |)rilieil»le for the 
other systems id’ steam- 
culture. One drum is 
carried ou tlie ilnor seen 
in front of the boiler, and 
the otlu>r on the tender 
behind, and driven by in¬ 
termediate gearing from 
the crank-sliaft. Tiiey 
are all loconioiive, and 
capaiile of Iiaiiling ini- 
])lemeMl,s, (Sic. to and from 
the held. 

The engraving hg. (i, 
re])resents IloAvard’s self- 
moving anchor. Its ad¬ 
vantage over other an- 



eliors is it s simplieil y H,. -ll-manl'.-i Tumiu-OiHiv.i(<,r 

of construction and self- 


moving action, by which an ancliorinan at each anchor is 
saved. It consists, as Avill be .seen from the illustration, of 
a low eaiTiage on four disc euttiug coulters, like those used 
on some ohi jdouglis. Eacli coulter lias a liari’cl to ])reveut 
it sinking too far into the ground, and on to AA'bich a road 
wheel is bolted Avben travelling to or from the field, 'i’lie four 
road Avheels are not slioAvii in tlie cut. AVben at Avork they 
aie ]ihiced in the box on the. further side, to eounterbalance the 
]mU of the rope, ami thus keej) the olfside coulters into the 
ground. Tliere, are lAvo pullies, round wliich the vojie jias.se.'-, 
an improvement on the eommon construction of one anelior 
]»ulley. I’he drum seen on the further side, is for Avindiiig uj» 
an nueliored rope ahead, in the, common Avay. The peculiar 
novelty is in the double clutch gear on the a.\is of the small 
driving spur ]>inioii seen inside tin* cliilch bwer, wbieli extends 
across the face of a driven spur wheel. The clutch is held into 
gear by a s]tiral spring on the axis, and a leA'er clutch forces 
back the eliitcb and .spring out of gear. Thus, when the strain 
is n])on the two anchor ]nillies, the s]»iial sjning on the axis 
permits the, driving half of tJiu clutch to revoU'o AA'ilhout 
rotating the driven half; but when the implement begins to 
leave the auclior, and the jaillies to move the other AA'ay, the 
ratchet cams or teeth of the clutch come into aelion, setting the. 
multiple s]mr gear and Avindiiig drum in motion. The right- 
hand })ulley centres over the axis of the small driving pinion 
already noticed, to Avhicli it gives motion by bevel giar ; and 


trailing ro])e becomes the liunllng rope the wheel backs on to 
this turn-table heel, thereby rai.sing that side of the iiiii»lenu iit 
out of the ground. The heel is also a fulciinn on Avliieli the 
o]'])o.site .'<ide of the iin]>Ii‘inent is raiM.'d liy tlie leverage of the 
rojic-guide ; so tb.il in pulling the wheel on to the tniii-t.'il>l<‘ 
the tines of till- ciiltivafur rise instantaneously, and, as thii ])ull 
coiiliiiiies, the ini]»lenienl wheels romnl on its heel, taking on 
its full breadth of lie^li ground. As soon as it is fairly tiiriu'd 
in, the wheel rolF forward olf the, Inrn-table, when doAvn drops 
the cultivator into work willioiit. missing an inch of land, the 
headland being b li of uniform breadth. All other turning 
eiiltiAuitors miss a triangular bit at the side, and more or less 
the breadth of the imjilement at the end ; so Unit the headland 
is uneven in breadth, ragged, and dillieult to cultiA’’ate. The 
o])eration is self-acting, the jdonghnian having only to attend to 
his .steerage, at land's-'-nd. The lines are so arranged as to cut 
out the wheel tracks. 

The .steam plough must nece.s.sarily be a uue-AAuvy-jilougli, 
tuniiiig the furrow' slices all in one direction. To remedy tlii.- 
three ]»lans have been adoj>ted : (1.) two sets of jdoughs, one set 
Avitb right-banil breasts, and the other setAvith left-hand breasts ; 
(A) luoditicalion-^ of the old Kentish turinvrest. plough, on the 
liriucii»le represented by Jbinsome’s tuniwrest; and (Ik) two sets 
timdiig on a common longitudinal axis on the ])rinciple rc- 
i presented by IJowanrs turnover oiie-Avay-plougli [rLOVOiis, 

I E. C. *S.] ; but ul luesent the first plan only is in use. Two 
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sets, a rijflit and left, naturally su>j;>;cst(‘d it>i‘lf us tin? l>fSt fonu 
of iinplcineiit; luit the ]iracti( :il dilliciilty oxperioiK-ed in the 
litdd was to raise llie sets, turn in, and take «n> fri'sli {»ronn<l 
ttt land’s-end. Two jdans liavi- larji sn(r<*s.sfully reduced to 
practice: (1.) springs, ainl (l’.'i tlie lialance prineijile. Thus, 
Mcllae used .springs, oni- to each plough, the plough- in the set 
heing raised individually a^ they reaclied the. headland. 'J’he 
Me.s.srfi. llow’urd also ii.-rd .spring.=i, hut lui.sed each .set in a 
common frame, the jdonghs in c.icli sid ri.sing out of an»l falling 
into work togidher. The l''i.skens n.sed the halain’e ]>rinciple in 
iSar). Their imjdenienl had the Uvo sets, e.nh in its own 
frame, the two frames Ixdng coiinecled liy hell-cr.ink li*ver.s, so 
that they halani'ed eiudi IVanu'on il.sovdi fiileiUMi, n.ivid (Jreig 
conceiveil the idea of ]ila( ing tlu- two m-(s in a hent frame, ami 
making tliiun.see saw,” or luil.ince on tin* axle of two wlieeks; 
and lie and i\Ir. Fowler reduced it to ]iiMc.tice in IS'id. They 
were however obliged to piurliase Fi.-ken'.'- p;ilenl jdoiigh before 
they conld nse their own. l'’iskt‘n’s sleani jdoiigh thus jell t(» 
the ground. It wa.s lukeii up hy llie Me.s.srs. .1. and F. Howard, 
who connected (he (wo frann.-s hy cliain.s over i>ulleys, imstead (d’ 
bcll-crunk lever.s aJid connecting-rods ; bu; (hey w<‘rc not al- 
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tlii.s, for the exju nse of roj>e eontinuc.s to he heavily felt. The 
' wear ami ti'ar on the eoiumon Avire rope used by Osborn and 
j subseqiienlly by Smith and Fowler, w.is so great as virtually to 
J render its use a failure. It is otlierwi.-e with steel wire rope, 
J .dihough the mitlay, near ami tear, are still great. Tlie im- 
! ]»rovement of steel wire lojie is therefore no .secondary question 
in (H’olitahle steam-c ultuvi'. 

I The iiive.-tmeiit (*f capital iu steam-culture is .so great as to 
jwevent many fanner- Iroiii a<lo(iting .steam in prefenmee to 
hovsi's, hence coinpaitie.s are formed who contract at .so jnuch 
■ ]ier acre. A li’diorse sleaneengine ami windlass, tig. r», two 
ancliors, (ig. (J, a «-iilli\ator, tig. 7, with the iiece.ssary rope and 
rojic jjorters, Ac., co.--l abmit I(>(>(>/. ; a t- honse jiloughing- 
engine. caiiying two ilnun.- and one anchor, tig, (>, with the 
. other aiixiliaiii's, about Don/.; and two l:i hor.se '•ngincs, each 
with one ilruin, Ac., I loo/. 

The ]irotits on ste.nu-cultnre. as coinjwired with horsc-oulture, 
have been vainai.-ly e..-liniatrd at from 12 to‘Jo’ iiNliels more 
••orn ])er acre in fa\'onr of the former ; and the results of the 
inve-ligatioii of the Koval Agricnllnral Society of England of 
.several liiimlred farms cultivated hy .steam, fully coiitinu the 



lowedtouseit uutil Mie Fi.-Ie n’;- patent expired. Howard.s.hain- 
balanc.c ploiigli ha.s three wheel.-, (wo on the land ami one in the 
furrow ; but ll.ev aie m.w (August, isTtl) bringing out a Iwo- 
wlmel “see-saw'” balance ploiigb, tig. wliidi, Ironi the tnal.s 
made, lu’omises to he a superior inipleinent. Tn it.s general old- 
line it clo.scl,v re.sembles tlie balance (doiigbs (.f I'owler am) < o., 
but is sinijder and dionger in coii-l niclion, as will 1-e seen iroin 
the eiioravinu, ami mneh more ell'ective in tlm i-leerage. I he 
two central 'wlieels are made of wrought iron, c.n.l tie- beams ol 
Hanged steel. Tli.' ,st<-eiag(! is .similar to that ol one ol their 
.louhle-furriov idonghs. The lorm of 1h<- plough l.odies is 
similar to that of their Imive ploughs; the cut .shows ]jlough. 
ing brea.-ts; the.se may, however, ho imm.v.-d and digging 
hreasts put oii. 'I'liey are made without .so}<. .and side plates, 
e.ach set having a Jriction-wlicel which inn,- in tin- last iuiT..w ; 
the wheel of the raise.d set being im-st consiaeiioiis in the illus¬ 
tration, a font'furrow i»longh. Kearns an- made to carry any 

number (if ploughs, required. i n i- 

Harrows, .seed and manure drills .•lod-crushers and rollens lor 
Hteani, closely rewmible. in iirhieiide thoso n-ed lor horse, (lower. 
Harrows, clo‘d-c.nisheis, iiiid rolh ix work eadi under a to-and- 
fro steerage carriage, similar in ])i'inciph' to tliose sliowii in 
fig. 1 and fig. 2,’ vi/., Howard’s 1 he 

steerage frames of harrows w ill do lor iollei.-= and dod-crusheis. 
The seed and manure drills tiiiiiat himrs-eiid, somewhat similar 
to a turning cultivator. I’.roadeast sowing niadiim -, ami also 
muiiure distrihut(jr,s, when con.-tiUd(d .separately, work on llie 
liMUid-fro prine.ijile. Ihit, with tin* yxceplioji ol liarruw.s, 
machine.s of this class are not Act much in use. 

The substitution of steel for iron in the inannlacture ol the 
liauling rop(* is one (*f lh(> greatest jmi»rovementH TcceiitJy 
effected in slcnimeullnre. Too liUlc attenliuJi Inm been paid to 
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IniHi of the gem-ial opinion. H is a well-known fad, lioweA'er, 

. that land under steam tillage- cmitimies to improve, whilst 
. expen-e.-decrea>e. . 

S'l'F. \M ENGINE [Sti;\m and S’n'.A.Af Enuin'k, E. ( vnl. 

: vii col'. 7S0; ('oNDKNsim, E. G. S., col. (»»!> ; Aiu Kn.Arc, lA 
■col. 72; Koll.1.11, //'. col. :ii:.; FdkI., ih. col. H»S2 ; ImucatuU, 

I ih col ’lDri.S; GmvI.UNoU Ol' .StkAM ENUIM’.S, th. Col. 11(10). 
i The coiiAertihililv of heat ami Avork forms now the lirst prin- 
cipleofa scieiitifi’c ihcon-lical .system, in wliidi (lie whole ul the 
1 oimrations of the ].iodintioii, projjcrties action, and use. of 
1 .steam are looked at from a m \v ]>oml ol view. Not only are 
I the oidimiry pioce.-se.s of evaporation, exjiansion, comlensatnjii, 

! Ac., more dearly umler-tood, hut tin- dynamical Hn'ory ol heat 
i Ini-s thrown light «m tin- h-.s.s ol>\ ious phenomena ol tin* iiclmn of 
1 .sl. am in the steam engine, and the re-nlls ol theory have in 
! this deparinient greatly iiillnenced, and Avill in the. future, still 
i more inlluence practical eiigims-ring. 'file scope of the ]>re.sent 
lurtidewill (Uily perniil Hm very briefest rderence to some of 
; the.se iT.-iilt.s. . . „ , 

'ri.e modern theijry of the steam engine is of recent groAvtli: 
Sadi (laniot hii\ing he'-n the first to consider the. (irobleni hoAV 
' work is iiroduced in tlm steam (uigine. He niiliced tliat when- 
' ever work wa.-( produced by the m tiou of heat, then- was a ffoAV 
of heat f.om a hotter to a colder body. Starting Iron, tl.e false, 
basis of leasoning that heat Ava.- an i m lest Mu-tihle mat (-rial bod.A, 
he Avas le<l to eondmh- that work wa.- .lone by Hie caloric 
falling from a blgbci to a lower le.mperalure Hem e be aviih led 
: to eondude that the ratio of li..^ work dom- by a perlect engine, 

, to the heat taken Ir-.m the. source ol heal, Avas a iunctnm ol the 
: initial and final t. inpevature.s only AVe iioAV know that during 
' the iK-rformance of any mechanical Avork by a heat engine, pait 
' of the heal i.s dedfiyed as hval, and traiisfoiuied nito^AAwk, one 
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tlienuul unit ol' wIk ii entirely eonverUid into inoelmuical 
work, producing; 77-M()ot pouiidH of work. But coii- 

cluBioii in found t(j kc, correct, and of Q unilB of Ijeat liikcu from 
u source of lieiit ky sonn? inateriul kody, siudi as steain, which 
acts in a Ijcfit enoine, and <lurin},' its action falls ill temperature 
fruiii t \ to i'\ (udy the piut of ike heat 


can ke ronvertcil into work in tlie most ]«‘rfect e.ii;^dne, and in 
any actual engine the i)ro|)orti(jn of lieat converU'd into work 
will ke less tliaii this, and tlie heat Irau.sferrcd to the colder 
kody and wasted, so far as the ])ur|iose of tin; enoine is con¬ 
cerned, Avi 11 he j^reater. "I'd l)r. Joule is due the. most accurate 
deteriuination of the niee.hajiical efjuivaleul (d' lieaf, and to 
Ihinkine, ('lansius, and Sir W. 'riioniKon the i‘e-(>\annnalioii ainl 
<'.onee.lion of Carnot’s reasonino-s. Jt will he secui that the 
<|iiantitv of heat availakle for (■onveir'ion into niecliaiii«‘al Avoik 
is ])rop(»rtional to the iaii;.-,r of letnpeialme at which tlie enoine 
works ; it will he ffj-euLer as tlu' initial leiii|»eralui‘e. of tin* steam 
is {^M'eater, and as the 1eni|iera(iire a.t which the steam is rejee.ted 
is lower, ami this is in accordance witli ordinary ])ractic.'il e\- 
ptuiema-. 

Sitt}inih'il Sldiiii. ( Ti))i i.i.K, E. (S. c.ol. ;>1 o.I It may k<‘c<u)- 
vi-nient lane |o state \erv hrielly the propeiliici of steam as |uo- 
duced in ordinary steam hoilei>. d'he steam prodmaal kv the 
evajKiration of water under constant ]»i-essure is termed salur.il«-d 
steam. I’or any ojven lavssiire there is pieeisr 1 em]ieratm'e at 
Avhich the Water evaporates and |irodiiees steam ; tin' steam so 
jii'oduced has a delinite Avei;.dit per enhie loot or density ; and a 
delinitc iimoiint of laail. i^ employi d in it" jaoduelion, 

Ih nsihi nf Sir W. Faiihairn and l\Ir.'fate have ex¬ 

perimented on the density of sli'ain, and have found for the 
volume of one ]tomid ol sttaim, under the ]»ressure // Ihs. per 
Mj. inch, the foilowiii;^ expivs.-ioii, which aorees very nearly 
A\ith the re.-<ulls of lladr experiment.''; 

' = O'll + 

' /> — u'ttr* 

Before this result was ohtained, Brolessor Bankiiie had found 
theoretically the relation hetween the density of steam and the 
latent heat, ohserved in its fornialinn, and he has since slmwii 
that l.lie density of steam theoretically calcidaleil is almost 
e.Kactly expressed hv the fonnula ; 



■which for calc.nlalion may he pul in tin; followin:' form, whii'h 
is still mure exact ; 

It is ])rohahh' that the results (d' this formula are more exact 
than those (ihlaiiied fiom the eiupirieal ex]»res,sion of Kairhaini | 
and 1'at.e, foi' steaiii in the slate in which it i.' commonly used, 
hut the. dilfcrence N\ ilhiii the rau^e of the experiments i-. not 
very ^nvat. 

/’/•twa/'c <iuil fr)iiji(}’i(fuir of Sldiiit. 'J'he exact relation 
helxvi'en the jtressure and temperature (d' steam can ke kest 
expressed ky a I'allier ( omjilex I'ornnila. But for ]>raeti<'al ])ur- 
])oses and for ])ressiires id' (J to (iO Iks. the following sim]ile 
formula is ipiitc acc.urate enough, A\here /i is the jiressurc in Ihs. 
per sijuarc inch and t the temperature J'’ahr. 



Bor pressures of (‘.(t to ]:2<) Ihs, .add 1 Ih. to the results of 
this formula. The iiiver.-v I'ormula. is 

t ~ 147 j> — do 

and ukove GOlks. i»ressure 

f = 147 V p - 41 

Latent Heat of Ste((in. The lieal wliieli iUsii])pears durin;; Ike 
eva])oration of Avater, and Avliich is used ii]i in ])erformiu}.j fke 
meehauiral Avork involved in the change <'f slate is called the 
latent heat of i-vaporatioii. 'riie. iateiil heat of one ]ioum.l of 
steam, ])rodueed at the euiistant. tem]>e.i’atiire BBahr, is oiveiihy 
the I'ormula 

L=:9()(;-0*7 (/--212) 

whose L is in British thermal units. In raising' the tempera- 


tni'e of 1 lb. of Avate.r from to t.\ and evaporating it at the 
latter ternp(.*rat lire, the Avholc heat expended, called the total 
heat of 1 Ih. of .steam, is 

—()‘7 (G,—212) — 

= 1111 +()-3 —/i, 

CoiiA-'crsely each pound of steam at a temporalurc con- 
di.-iised and reduced in Icmiicrature. to wnll give up that 
amount of lieat. 

Snfiersatnraleit amt Siijirrheated Htenni. Thus far Avi; have, 
considered steam in its ordinary and ]»ojmlar sense as the, A'apoiir 
jiroduced from Avater at constant teinpcratiire and pressure. It 
is now to he ohserved, hoAAvver, that sti*iiin, removed from contac.t 
with water, may he, lu'iited, and its pre.ssiire Avill then increase, 
according to aijuile dill'ereiit law from that Avhieli govi'rns steam 
in contJiet Avitli Avater. Steam so hi'aled is called superheated 
steam, aud the. lieat may he su]»]died not only by the direct 
eontaei of a liealed body hut al.-iu in certain cases by the, fric.lion 
or exjiaiisioii of the steam itself. The den.sity of superheated 
steam is le.'is than that of saturated steam of tlie same tempera¬ 
ture. Steam whim ju'odnced from Avater is liable, when the 
eknllition is violent, to lake np particles of une.va])orated Avaler, 
and till'. AA'eigkt of a cubic foot of suc.li steam is of course greater 
lliaii tkal of ;i cubic foot'of ordiuiuy steam. >Suck .steam is 
called super.sa.tuiaied .sUam, 

Md-lianieat i fleet line to Hit eraporalion if n'uier. Supposi; .s 
c!il>ir I'l'i'l of water ])lared at Ike bottom ol' a cylindrical A'cssel, 
and eoveivd by a I'lo.sel \ - lit tiiig iiislon, loaded to p Iks. jier 
.sipiare fool. Let then tin* water ke, converted into steam by 
heat, and let r be the l oliiine of tlie steam. Then the wuA 
dom ItA the sle;im on the ]»istun, tluring the evapniation of 
the water and it.-' transformation by beat from the volume .s' to 
the Volume e, will lie p (r -s) foot lbs. Jf .s is the volume ol 
J Ik. of water, this is the extenial work of the evaporation of 
i Ik. of Avater; and hinre s is .small, it is eiiual to p r foot Ik-i. 

\ erv nearly. 

Liii/iloiiininf of i.epaunion. In many engines the steam i-- 
admitted to act against a piston, and wlien it has done p o unit.'' 
of work on it, it is allowed to e.seape into the Jitinosjiliere. Su]i- 
jiose it is mnv a-sked Avhetlier lliis is the ke.st way of using tlie 
.steam, and whether we have thu.s gut all the work the steam is 
capable of doing, it must ke answered that the steam can still 
do work, kv the ex]>enditure, of thi; heat it eoiitains, if wa; jmi- 
vide. .suitable means for availing ourselves of it. 

1'kere ai'c, two Avay.s of proceeding. I f Ave double, tin* size of 
Ike cylinder, and, after allowing r cub. It. of steam to enter, Ave 
elo.se einiiie.clion Avitk till* boiler and alloAV the steam to expand 
Avitli diminishing ■|>re.s>iire, as the jiistoii completes the, stroke, 
the .sli'ain Avill <lo Avork by its exjiansion. J'higim's in Avhii’li 
the steam is adniitte,(l for ]iart of the stroki*, and then alloAAa-d to 
do Avork by cAjiunsiou, are termed sim])le ex]ian.sive engini'S. 
M'lie second Avay of proceeding is this : alter the .steam has done 
P /• iiiiit.s of Avoi'k in one cylinder, in.stead of alloAviiig it, to jiass 
into the atmosphi'i'e. nr the comleii.ser, Ave may alloAA'^ it to ]);iss 
into a secund and larger eylinder. J)uring its expan.sioii into 
the larger eylinder it Avill Ao Avork ju.st as if the expaiesiou Avete 
completed in a .singde cylinder. Engines of tlii.'i kind are termed 
eoinjiound engines. Su])]n)sing tlu' cylinder Avere of non-eon- 
diirting material, the, only iidvantage of the second plan over the 
lirst Avould he that the Iavo cylinders could ke .«o arranged that 
the Avork of the steam emild, by juojier arrangeniont.s, be made, 
mure nniform during any gi\'en jieriod of lime, than with the. 
fir-st arrange.menl, and compound engines have this advantage 
oAcr 8im|ile expamsiA'e luigines, that the couple of rotation, tend¬ 
ing to turn round the crank shaft, is more uniform Avhen tAVo 
cylinders are used. With actual engines, in Avhieli the cylinders 
are of ronducling material, there is a special indirect jiroccss by 
Avkich the hciietit of cxiiansive AA’oi king is diminished. Ordi¬ 
nary steam diuang its ex'iiansion loAvers its temperature and 
]iartiiilly condenses, the condensed steam deposited on the siiles 
of the eylinder evaporates into the air or conden.ser dtiriiig the 
lerioil of e.vhau.st, and cools the cylinder sides, and these liave to 
)e reheated at tlie. beginning of t)ie next stroke by condensation 
of frc.sk .steam. This proce.s.s is termed the liquefaction of steam. 
(See Liyrr.KACTioN, E. 0. S., col. 1474.J The Ava.ste of lieat from 
tlii.s cause, ia generally leas in compound than in simple engines, 
and during the lust fcAV yeans conqiound engine.s haA'o been 
vcjy largely u.sed, es])ecially for marine piirpose.s, and remurk- 
ahle conomy of fuel luus been attained. 

The steaiii jacket i.s a casing of hot steam Avhich surrounds the 
eyiiiidei’, and to some e.xleiit, if not comiiletely, it prevents the 
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limiefaction of sleaiii thiriu^T the ex]>a]isioii. Tiitnalucetl origi¬ 
nally by IVatt, and lontr iis(>d in Cornish engines only, it had 
been neglected ()r niisimderstoud by engine builders, till a 
very recent neriod. It is now universally used, in the best 
engines, in wliich steam is Avorked ex])an8ivelv, whether siinjile 
or compound. 

Superheating the steam is another means Avhieh has b«‘en 
triisl of diminishing llie liipiefactiun. 'J'he superheated sleani 
parts Avith some of its heat during expansion Avithout condens¬ 
ing. When superhe-ating a]tparatu,s Avas first a])plicd to 
marine engines Avorking at about *2u lbs. juessureaboA'e the atm<»- 
spheric pressure, a considerable economy of iiud resulted, due 
chii'lly to this prevention of c.onden.sation in the cylinder. Jt 
Avas found ])racticable to superheat the .-^li'am to about 35(i 
Eahr,, but aboAu; that teinjicratun* the ste.am destroye<l the 
lubricants i)f the. cylinder ami injured the engine. With .sn]>er- 
hi>ating carried to that ext('nt in tin* cas(‘s above mentioned, as 
much as one-tifth to oue-foiirth of the fuel was in some case.s 
.saved. But more recent engines for marine i>urptises m e usually 
couatriicted to Avork at pie-ssures of (JO to SO fh.s. per si|narc 
inch, ami steam of those ])i‘essiires is already at so high a tem¬ 
perature that no margin is ltd! for .suprihrating, without 
iiicurring the risk of burning the lubricaiit.s. Su]»erlieating. 
which a few years ago jiroiniseil to lead to great laomuny, is 
uoAv A’lTV generally abandoned, ami the .same ri'snits are ob 
taine.d in modern high pressure- engines by the ns(' of the .steam- 
jaekei and by the use ul cum])Oumi eugiue.s. 

ihiKhnsiiKj anti )K>n~C(>ndiHsiiiii TC after doing work 

on the ])iston the steam is allowed to ])ii,ss into the almosphece, 
the, atmospheric i>ressure. acts against the ]>islon as a bjwk- 
pressure. during the return stroke, \v(»rk has then to be done 
against the atmosplierie, proa.snre, Avhich is us(>les.s work, and 
Avhich diminishes the useful AVork of the engine. We tdtviale 
this by the emphtyimut «d' an air-]inm]) and eomlenser. jSei* 
C(-)M)kNHKK, E. C. S., col. (JOOj. of late, in mariin' engme.->, 
surface eomleiisiM's liave been very Avididy adojtted for reasons 
given in the article just cited. 

TransiniMiitn of mtininonl in I'ntiinea. All the early .'••team 
engines Avere beam engine,-., Tlie work (d’ the piston Avas com¬ 
municated lii'st to a great oscillating l)eam, and llnmee to tin 
shaft to l.i(‘ driven. Of late, beam engines liaAa* been altogether 
siipi-rseded by <liree,t acting engines, exe-eptiiig in the es'-e of 
large ])umping engines, wliieh are still l ery ofl<‘u beam engine.'^, 
fn the (lii'cct acting engine, the [listoii communicates its motion 
directly through a sim]de conueetiiig r<t(l to the eraidv-shaft, of 
the eiigiiu*. The advantages of the diieet aetiug engine .ai-e it.s 
greater simjdicity and elieapiiess, and that it eau l>e rnn at a 
greater sliced than the beam eiigim.'. 'Phis last a<lva.nlage i" 
line, ]>artly, to the absence of llie heavy beam, tbe ineitia of 
Ashieb had to )«■ overcome at. every ( liangc* in the direetion of 
its motion, and jtartly to the fact that tln^ dinsi aeling engine 
can be so ])lacetl on its IVaining that the stniins are direi-lly 
ivsisleil by tbe framing, Avliile in the. beam engine they were 
Iruiismitteil to the walls of the building. 

The most onliiiary tyi)e (d' eiigimi is now tin* hoi i/.oiilal direct 
acting engine. It Avas long thoiiglit (dijcelionalde to plaee tlie 
cylinder liori/ontally, because the AVeight of the pist(»n aeling 
always on one side Avoiild, it avus thought, Avear it oViil. Ibil it 
is found that if the temperature of the sttaim is not .so high as to 
]>re\a*nt |>ro]>e.r lubrication, the ovalisation (d' the (wlinder i.s not 
a serious evil. Iti larg»‘ engines the jd^tou rod is pi-olonged 
through both ends of the. cylinder and earned on ailjustable 
.slides at both ends. 

Mode of ascrrlaiaiiKf the pov'rr of cmjinrs. [See Injul'.a'I’ok, 
E. C. S., col. J3r>S.] 

(Jonihincd VitpoiLr emjints. AVc have si'.en above ilial tlie elli- 
eiency of a beat I'ngiiie i,s givati'.r in proiiortion as the tcmjiera- 
Inrc at Avhicb the steam is ji-ejectcd is low»-r. Noav in ordinary 
engine.s it is not possible to work the condenser at a loAver tem¬ 
perature than to liJOA Jle.iice it occuircd to M. du 

Trembley to employ the heat rejected in the coiideiper ol the 
Bteam engine to evapoixite some liquid of low ladling ])oint. 
The vapour so produced avus u.sed to work a second engine, and 
then condensed, at a much loAver temiierature than that oI the 
Bteam engine condenser. Thus the range of timiju ralure ol the 
combined engine Avas greater tluui that of ordinary Bteam 
engines. 

M. du Trembley used etlier, Avliicli was cvaporatt'il by the 
condensation of the steam. Three engines Avere <!onstriict»'d, and, 
so far os economy of fuel is concerned, they were ({uite aucceasiul. 
Unfortunately it was found impossible to prevent leakage of the 


ether at the ji-iuts of (lie ajutaratus. The ether leaking out 
loriiied in the air ail iiillammaldi' mixture, .'iiid frequent explo¬ 
sions occurred. M. Lafond substituted chlondonu for ether, and 
a ves.sel Avas titled Avith engines constructed to Avork thu.s, hut 
Avith no greater .succe.-i.s 

The injictor. In feeding boilers Avith Avater, a small plunger 
immp has been nmsl generally used. But some years ago a 
remarkabU* invention Ava.s iiilioduced IVom Frame, under the 
name ot (lillard s injector, as a sul'.stilute for 1ht‘ juunjt. The 
injector i.-, simply a jet ]iimi|). in Aibicli ;i .‘^t»‘;mi j<-t, in.stead of 
a water ji-1, supplie-; itin nnum iitum Avhich drivi-s the Avater 
into the b..iler. (.ti-.T I’l Ml', E. (S. < nl, 

Litrniniihrr < injinr.-i. Special attention ha-^iier’i din’cted lately 
I to the I'on'.stiiu'tioii of locoiiiotivc.s suitable for the traction of 
trains on railways liaviiig e\ce-..iive gv.idieiit.'^. ('m* of the lird. 
raihvays (tu Avhieh a long and steeji incline required to be .sur¬ 
mounted, was the line Iroiii I'uiin to (leiioa. The gradient 
there is ( in 33 on the aAeiage for a l■on.-idel■al ' distance, and 
the maximum gradient i.s 1 iii -2'.). 'Phal 1 me was worked Avith 
two engines, ••oupled footboard to foolbiiard, a plan Avhich AA'as 
fairly siii ces.srnl, Imt the working expen.'^ s Avere large. 

On the Soemmering incliue-, behieeii \'ienn:i and Triislc', 
with a maximum gradient of 1 in b‘. engines ilc,signed by M. 
Ihigerfh AVi-re u.sed, and are know ii as Eugerth engines. These 
engiue.s originally wire eoustnicted Avith the fireliox overhang¬ 
ing 111 *' trailing axh*, ainl ]>ai‘lially earned by the tirst a,\)e 
of the tender. In this Avay an enorniou.sly large boiler idiihl be 
earned. V.nious attiMiqits were made to drive this axle of the 
ti'iidev from the eylinilers of the locomotive, and thus to utilisi* 
th - tcmler Aveight for adin siou, Ibit tin- e.omplicalion thus 
iuvidved ]in»ved a serious evil, and the plans must bi* considered 
to have failed. At Soeiiuiioi’ing, M. Eugerth used toothed 
wheid.s to coum'ct the telider-a\le Avitll tlie loeoiuoliVe-avies. 
On the Steit-rdoif inelines lie used liiikAVork Avilli no greater 
.siieiu sH. Mr. StuiTock, of llieOreat, Xortlierii Kaihviiy, finding 
the need id' eiigiiies of great traeliAe ]iower for heavy goods 
tr.iin has sought to utilise the teude; in another Avay, Hit 
]>lac< s steam cylinders under the teinler, and supplies the hteain 
iVum the boiler of (In* loeoniotive. In this 'ay, for short dis- 
t.iiiee.s, Avheri* the speed needed to lie aci'ideraled, KlllPieieiil 
.steam e<nild be idd lined to wm k biilli the loeoiiiotivi* and the 
tender ; on other parl.-^ of the line the loeoimtl ive w orked Avitlioul 
. the lender. 'Phis jjjail ll.i.s not. lieeli e\|en i\<dy ado])led. 'Phe 
! nio.-l remarkalde niodilie.'ition o|‘ the hieoniotive Ibr sleep 
'.gradients i'-, how ever, t li.il proposed by Mi'. I'Ml, and used on 
j tlie lemjiorary line over Mont ('ciii'-, On that line a miil-rail 
AAiis laid between tin- nrdiiiarv raiL, and this mid rail wa. 
gripped by foiii boii/.outal wheel - piessed a":iiii'-t. it by .'iniiig-. 
'Plie'-e springs A iriually inerea'^ed I be adlie-ieii <>1 ) h<' hieomoliA'e. 
ddie liori/oiilal Avherls weie worked b\ a peculiar ImlvAVoik 
arrangement, connecting Iluaii witli tin' vertical wlu'cl.s, Mr. 
I''ell lia^ al.so ]»roj»o.-,ed to um- iiidep* ndeiit fleam i yliinli’l's to 
; AVork the huri/.oiilal wheeL. d'he I'oiiiplii-atiou ol these engines 
1 Avas found to iiivtdvc a coii.siderabh* A\ear, but on llie Avlnde 
I they perfornu'd llieir A\ork siiei e-sfullA. W'lietlier lliey will 
I evei be niiieh med Avill dejieiid, chiefly, ou the need of such 
j exci-ssive gradients as required l(» l»e. suriiioiuited at Mont Oeiiis. 

1 d’lie lust iModilic.alion of llie locomotive netali-ng iiieiilion i.s that 
' known as tie- Fairlie engine. In the K.airlie engine, \ve, have tlie 
double eiigine.s of the 'Piiriii line coinbinMl into a. single iinieliine. 

; 'Pliere are two Ixuler.s plaeeif end to end, and carried on a 
I f High-framing, tbe iir<‘-bo\e^ being at tlie eeiitre. oj the engine, 
i iJeiieatli the lioiler-s are |bui' ft.e.'iiu e\Iiiiders, Iavo ill front, and 
two bi hind, the front engines Avorkiug 1 w o pairs or three jiairs 
of coupled Avheels uiuler the front boiler, and tlie back eylindeis 
AVoiking a similar Set under tin; other boiler. Without another 
piM-uliaritv »d'const met ion, .sue,h an engine AVould not be Avork- 
able oil a line having curves, the Avheel base. AVould be. loo Imig 
and vigiil, and the. engine could not adapt itself to the. curves, 
llem-.e Mr. Fairlie jdaces iiu li pair of eylinders, Avitli its set of 
I wheids on a sejiarate, Ijogie. truck, on AvIiicli the boiler le.^ts on a 
Central pivot. Tliesi; bogiiNs sAviAud round iiide|>endeiitlv under 
the b4iilei' Avlieii tin*, engine runs louiid curves. 'I'ln- nieehaiijcal 
arrangements are extremely ingeiii'iu.s. ami these engines have 
Avorki;il Avitli iierfect success on several diliicnlt railAvays. 

STEAM EXcnXlvS, AdIJKd,'I/PLIIAL. In every de¬ 
partment of agriculture steam i.s .sujiei.sediiig hor.se jiOAver. 
[Tk.vction ENdJNna ; Stkam Cuj.tuuk ; Sti;am Uoad Rollkr.s ; 
k C. S.] 

It 18 common to distingulsli agricultural alcaiii engincB in 
clas.8e3; viz. ( 1 ) fiAod enginey; ( 2 ) portable engiucs; ( 3 ) semi- 
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portable cii^iuon ; (J) vciticiil En”iiu*.s uiv also do- jjansimi ^cav oaii readily l)e adjufttod to cut oil'the steam at any 

signated iiccording to the nature of the hollers used—as a desired jioiiit of the stroke, so as to regulate the i)OU'cr to the 
Cornish hoiler, a tuhular holler. An illustrated example 
of cacli of these classes will sufliee. Thus tig. 1 re]ire- 
sents a fi.rM ntffine of the Messrs, (.llaytfiii and Shuttle- 
worth, of hincoln. Steam has hitherto lieeii chiefly sim- 
plied hy (Joniish and Lancashire hollers, hut water-tuhe 
mjilers are now beginning to lx* used, of which there 
arc nnmenais exam])les, as How’ard’s, Ihiot's, Holloway’s, 

I’axiiian and l)avey’s, »Ve. The engraving reijuires little 
explanation. The, cylinder is steam jacketed, and tlie 
crank-.shaft and hi'aring are bedded on a coimiioii casting 
supported hy mason work. 'I'lie cast-iron foumlatioii-plale 
is plane<l on the. np])e.r ami under sides, so as to faeilitale 
fixing and removal hy tenant farmers nut uccn]»yiiig their 
own premises. The jiriiie.iph* of the engine is dirn t ticfion, 
thereby siiiqdifying the working ])arts and reduc.ing their 
■wear and tear. The g<»vi‘riiur is of the most inqa-uved sort; 
the exhaust goes into the water-tank, heating the feed 
water, so that every jirovision is made for the economy of 
fuel and steam. 



1.—Fixcil Hlcam ETigiiie. 



Kii; Steam Kii/iiie 



Pit;. ;i.—.Senii iii)r(al>lc SU aiii Hii-rine. 

The illustration, fig. :J, represtmts a jiortuhl, stmm (lujin,- of 
the Messrs. Clayton and Shnttleworth, of Lincoln, It Avill he . 
understood that the shafts to which the horses are yoked are not 
shown. The cyliinler is steam-jacketed and over the furnace, 
hut ))ortahlo engiiu's are made with steam-jacketed cvIinderH in . 
the smoke-box. In each case the engine is fitted with variable j 
e.\pnn.sion gear, so as to eccnouiiss sUum and fuel, and tbs sx- > 



Fiy. 4.—Vwtlcftl Section of Davy ra.xman Boiler, 
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duty done. The exhaust goes to lieat the Iced water. Threshing 
inachinefl, pumps, &c., are driven by a strap from the Hy-wlieel. 
Portable engines are also used in driving detached windlasses 
in steam culture, several hundreds of them being in u.se for this 



1 IK- ri.in vk'W .*1 1..., !■ 


, rating i*tlieieney is about e([ual to the best niullituliul.ir boilers, 
as tig. i; and hg. ‘,i. There is a damper in the cliimnev for 
\ regulating di-aiight by means (d hand-screws, *S:c. 

I 'file other clas.s of boilcTs, wholly cnmix)sed of wroiight-iron 
: water-tubes, generate steam rapidly at a small cost of fuel, an-l 
I they are free from the dangt-r attending other boilers. Aa yet 
they are ehietly used for stationary work, lint a pair of ]»lough- 
ing engines were tried in bsTl, alid altlumgh not etpial to the 
eouuuon nndtitubular class, were not witliout future jtromise. 
Pig. (* is a sectional view of the tubular boiler ot the Messns. 
.1. and E. llowani, Pedl'ord, on the hori/ontal arrangement. It 
is laiilt up of wronglit-iron tiils’s without, rivets. 'The ttibesare 
counterparts ef eaeh other, on tlie inlerchangt able ]>rinciple ; 

; and froniieceiit iiupiMVements made they can easily be exchanged, 

I cleaned, and kej>L in orih-r. Tliey occupy much h s,- s]>ace than 
the (Virnish hoiler.s, and can be worked at a pressure of l.‘>()lb. to 
the .s»ju.'ire iiiL-h with givati r safety than a t 'orui.-h oiu at oO lb. It 
is however by using superheatt'd steam at a high ;e .-ssure e.spau- 
I sively in the eyliuder, aiid by variable exjjausion gear, that this 
i ela.ss of boilers do the most work and elf» ct the greatest ecoiujiuy 
i of fuel :iiid water. Tile lire does not rise up through the tubes, 
1 but is div»‘rt»‘il by luean.s of diajiliragiii jdates cireuiloiisls, so as 
i t<» utilise beat. 'Phe ehimm'y lias a (lamper to regidati* draught, 

, The stok<‘-hole, ground levid, water-line, steam-gauge, Ac., 
1 require no exjdanatiou. 

N'ariable exp.msion gi'ar is now n-ed in nio,-l .‘.b'am-engiiies 


]uirpo9c. At tli(> ('urdiir meeting of the Poyal Agrie.nltnral 
Society of England, 187ii, ^Messus. (dlayton and Shuttleworth 
gained the first prize, for their jiortable engine for 
til resiling, Ac. 

Anotln-r class of luigiues, the ni iiii-pnrlahli\ U 
now being largely made. 'J’liey take the [dace of, 
and ui'C oonsideriid ]tr('ferable to, vertical engines. 

Eig. ti was awarded the lirst prize at the nna-ting 
of the Jioyal Agricultural Society at O.vford, IHTO, 
wlu're the merits of this kind of engine were lirst 
reijognised. In its general outline it closidy re- 
senilih's a common portalde without wh(*els ; but 
in detail it dill'ers widely. Thus the pedestal on 
whic.li it rests forms a water-tank, and llie lly- 
wheel, I'.yliuder, and working nart.s are li\e<l to 
the boiler Ity a common saddle, on the top of 
which, be.tweeu llie cylinder and smoke-box, runs 
])(■(■,nliar a])par.itiis Jbr bending the I'teil water by 
mi'ans of the e.xliaust steam, the condensed steam 
or wate.r of condmisation iiassing into the jtedestal 
tank below. The cylinder is steam jacketed, and 
tlie governor and expansion g<*ar, Ac., are similar 
to those of their other eiigiiu's. The satldle is ]>re- 
ferable to the common ])hin of se.jiarate brai'.kets 
bottled to the boiler plate ; and tlie ])ede.stal 
water-tank adds to the stability of the engine. 

It is much more compact and requires le-^s 
room than tig. 1 Avitb a detaclicd boiler, and at 
tin; Oxibrd trials was found siqicrior to tin* 
verlic-al engines in duty and the economy of 
steam. 

The chief improvement in tlie \ertical .st« am-engine recently 
broiiglit out ])y the Messrs. Davey, I’axman, and (Jo., of Coi- 
cliester, is in the construction of the holler. The 
Ik I iler consists of a double shell, tlie lire-box licing 
in the centre ; and to the outside boiler ]>hite the 
engine is bolted by brae-kets. The whole is 
mounted on a strong cast-iron bed-]»late, wliieli 
forms a water-tank, luiatcr, and ashpit. Eig. i is 
a vertical section .showing the outer and inner 
boiler-i>lates, tlie. water line, bent water-tubes, 
and furnace. In the common class of vertical 
boilers a few watcr-tu])e.s cro.-.s the furnace nearly 
on a level around which the lire jdays. Put in 
fig. 4 a great many bent, tapering tubes sjuing 
out of the inner shell, as shown in tlie. engraving, 
rising nearly ])erpendie,ular from the line c i>. 

Eig. 5 is a plan view of t in; to]) of the inner shell, 
showing the number of water-tubes, tlie deflector 
valves, Avater-line, and chimney. Only one <le- 
flector valve is shown in the cut; but each tube 
has a valve whose, fuiictioii is to dellect the hot Vitj 7 —n'<i«y.vr.)’.f;..v neir 

water downwards, and thus prevent violent ebul- . . , xi i i •• i 

lition and wet steam, as indicated hy a tube on th*- right-hand j is dune eitlier by shifting tlie eccentri'’ on the erank-shult, (»r by 
side of the chimney ])urpose]y without a deflector valve, to show j adju.sting llie lengtli ol the connecting-rod to the desnxal cutjoll. 

the action of the water. A ra])id circulation is kept up in the " . ^. 

tubes and in every jiart of the boiler, so that it.s steam-gene- 



■ for threshing, Ac. It is generally ihuie by altering tin- l.uiglli 
tif the .stroke of tlie ecceiitrie that work.^ the slide \'iil\ e. 'J'his 



1 ' The Messrs. Rohey and (lo., of Lincoln, make their governor 
shift their eccentric on the crank-shaft, so as lo lengthcm or 






nhorteu its stroke by means oi‘ two opix>site wedges or inclined 
planes. The governor is mounted horizontally on the crank¬ 
shaft, between the fly-wheel and crank, as sliown in fig. 7 : c is 
the crank, b the eccentric. A rectangular slot cut in the eccen¬ 
tric fits on a square part of the crank-shaft iipcm which the 
eccentric slides by tlie action of the two wedges. By this means 
the travel of the valve and cut-ofl‘is regulated, whilst the lead 
of the valve remains constant. A siiinil sjuing on the crank¬ 
shaft keeps the balls in jiosilion wluui ut rest. 

yXEAM HAMMER [Hammer, li C., V(j 1. iv. col. C()8 ; and 
E. C. S., col. 1221.1 

STEAM NAVIGATION; STEAM VESSEL. In the 
articles under these headings in E. (J. ; iji Steam EN'<iiXK, E. O. 
and E. C. S. ; and in various other aitie.le.s jefei red to under 
Sinr, E. (-!. S.—will be found the rccjuisite information con¬ 
cerning the substitution of steam ]>ower for sailing) power in 
ships ; the origin of the system ; its growing ;idoj>tion for 
merchant-vessels ; its still more eouqdete adoption for shijis 
of war; the increasing pieferenee foi- the screw-i»ro])eller ovei- 
the pa»ldle-wheel ; and statistics of the war and commercial 
fleets of Britain aTid other e(juntries. 


bear dillerently, being a]»]>lied almost directly with the weight 
of the roller. * If, therefore, the metal is of unifonn (piality 
and evenly spread, it will be compressed into a solid body witli 
a Bmootli suri'ace, the materials being less crushed and groinul 
to dust than by liorse-rollers. If not linely broken, so as to 
contain grit, soine graved or coarse sand is s])read ovesr the stones, 
and the Avlioh; Avalered to make the metal “run in.” 'When 
linislied the roa<l is lit for tratlie over its entire breadth. AVhen 
left to be consolidated by tmllie tlie road is iine(jually worn, tin* 
feet of horses and the wheels of vehicles ])roduciug au excessive 
[ wear a7id tear upon it. 

The engraving (lig. 1) requires little exjdaiiation. The engine 
and boiler arc carried iij)on. four rcdlers of ecpial breadths, iwu 
; hir driving and Uvo for steering. The whole weight is e(pi:dl v 
j diviihal helAveen the front and liind rollers. The front rolh'iv 
! arc driven by eliain gear from the eranlc shaft, .sboAvn at thi* 
i left .si<le of the engine-driver. The steejage rollers arci earried 
I in a turntable frame, on .small friction wheels in the side frame. 
' .Steeling is ell'ected by a eliain passing I'ouiid the turntabh* !uk1 
I worm gear from the wheel in tlie left band of the steersman. 
; The. tiirntiible ]termits the driving and steerage rollers to ac 


STEAM ROAD LOCOMOTIVES ITraction Excixes, 

E. C. S.]. 

STEAM ROAD-ROIiLER. 1’he advantages of rolling roads 
by steamrollers are now universally acknowledged. The reports 
of road surveyors and others using them are in every case in 


commodate themselves to the curved surface of the road, and the 
niacliiiie can be turned in little more tlnin its oxvn length, an 
advantage in rolling steep inclines. 

The Messrs. Aveliiig and rortiT have this year (1878) hroughl 
out a light .steam-roller (lig. 2j, dillerent in construction from 



their favour a.s eonqiaivil uith heavy rollers lniule«i l)y hoi>es, or 
where the broken metal is run in'’ by the ]tas.riiig tlallic. Tin- 
dilference is ea.sily accounted for, ami ma> he .s1ioa\u h\ 
reference to the annexed eiigrnviiig of Aveliiig and roller’s 
heavy steam roller (tig. 1). Rollers of .siicii weights could not 
he profitably hauled )iy horses, a.s the mimlier reejuired woiihl 
not pull logctlier. Again, however will tlu‘V are yoked in a 
team, horses jaill ut a luecliaiiical disadvantage so great as to 
render the W'ork of rolling impracticable; for as tlie broken 
metal or gravel under their feet is the fulcrum, an ojicn track i.-- 
left when tliere is a considerable de]>tli ai»plied ; and when the 
covering of metal is thin, it is unequally con.soHdated by their 
truuqiling. A long team of horses haul at an angle which is not 
only agmiist their draught, but adver.se to the action of the roller. 
Hence it is seldom that horse-rolh rs exceed from 7 to 10 ton.s, 
the greater niunher being not more than the half of this weight; 
and as the short teams and light rollers require to go more 
frequently over the metal, this accounts for tin- givater ])er- 
centage of dust, mud, and waste of material they ])rodnce, and 
the open spaces they leave between the stones. On the other 
hand, the steam-roller applies ludh its weight and locomotive 
powers directly to the consolidation of the newly spread metal, 
leaving a smooth track behind for the next turn.* In tliis case, ; 
as in the horse-roller, tlie roailway uinhu’ each roller is it.s I 
fulcrum ; hut the locomotive power of the engine is brought to j 


lig. I. It i.-. nnuh* uf »lill'crcnt wi-iglits iiiidi'r 1.’') tons, to nicel 
a large demand fer wliie.h lig. 1, l.h tens tu 80 tuns, is too heavy. 
It i.s siqqiorled l)v 1‘unr rulh-rs, as tig. 1, but the ])osition of the 
(liiMiig rollers ami sU-erage rollers revei'sed. The steerage 
ruller.-^ are also uf u dilfen nl form, being frustums of cones on 
a bent axle, .su that on the ground line they run close together, 
thereby leaving .'ihuve the axle snllh-ient open space for the 
verlit’al sliaft which connects them to the boiler. The ht-nt 
axle is made fast to this shaft in the middle, and also at the twu 
ends by a seinicircular tripod-frame, ami tin* shaft serves the 
twofohl]iurjiosc of a support to the builer ami a pivot on which 
to turn in steering. 'J’ln- steerage is elfe.cted l>y two chains 
from o]iposit('. ends of the axle, being wound on to one drum ami 
oil from another by means of a wurm-wlieel and W'orm, the 
latter actuated by a Inand-'wheel close to the foot-plate, thus 
einihliiig the engine-driver to manage both the steerage and 
engine. Steam is taken into the cylinder from the dome over a 
. .steam jacket in direct communication with the boiler, thus reii- 
, dering oulsitle and in.'^ide steam pipes unnecessary. The fire¬ 
box jdate.s extend upAvards and hacKwards on both sides, so a;: 
to carry' the crank-snaft, counter-shaft, and driving-axle. The 
two driving-rollers, which are dfi\’en by spur gear from the 
crank-shaft, have a compensating motion ibr turning or working 
ill curves, the worldng parts being thus similar to those of their 
load locomotives. Eacli roller lias a scraper, held to by a 
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■weighted lever. Several of tliese light steam rollers are olreadv 
in successful operation. They work on rather steejjer gradients 
than fig. 1, are managed hy om* person, and mav he used f«ir 
rolling grass land when too dry and hard for liorse-rollers ; and 
as rolling wet hind with the latter does miieh harm, the i»raclie.<‘ 
(»f rolling hy steam may become general. 

The history of steam road-rollers may he tfdd in few words. 
Lemoines roller was used in Ihiris ahnut 18(50; {UTordin-f to 
Mr. rag^d'.s report, jwiiited hy order of the Metropolitan uCavd 
oi Works, there Avas not oiu; in London in May, 1870 lint 
Liverpool has used a :«)-ton Aveling and P<.rter roller since 
18(57; and the year following (l8(5s) IManning, Wmdh* and 
Co., of Leed.s, eoinmenced the inannl'acliire <d‘ steam-rollers on 
the llallaison eonstniction. Since thou l!n‘ mtM'its of .sli*ani- 
rollevK over horse-rollers has la'en elosi-lv invealii^'ated'; n*.sults 
in every impiiry turning in favour of the hwimM-, tie- iM-u.-ral 
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I larly shipped to Carditf, chiefly for the use of the Bessemer steel 
makers. 

Ileiiton’s system and Sherman’s system depend on the addi¬ 
tion of small (luantities of chemical agents to molten ircui, os a 
means o I reiiujving or neutralising the suljdmr ami phosphorus, 
amt therehy liwilitating the eonversion of the iron into steel. 
Iodine IS (UK. of the agents thus ])roposi'd to he employed ; but 
the employment eveii of a .small ipianlity of this substance 
would he costly, and its advantages hai e not yet heeu clearly 
.slntwii. Cheiiot’s sh el duos not differ innoh from the nnlinary 
kind, it being imuU- hy ineuipuvaling good iron Avith anv bu1> 

■ stance rieh in. earhon, Mich as ehiireoal, resin, wood-tar,*or fat. 
i Ivru])]»s .steel, like many other kinds made on the continent, is 
• prepared in a leA'erlu ratory furnai e, hy a process didering but 
little from till* pndtllini; of iron. 

The Siemens-Marlin' process, the joint work of tWo inventors, 



conclusion being that steam ruad-tulliiig is from -JO to .^jO ]»er 
cent, cheajier, .'ind better in every le.'pccl, than horse roa-i- 
I'olling, Since 1870 tlie ])ractie.e ol' steam road-rolling has heen 
rapidly extending in toAvn and country. 

STEEL AfANUEAtmiKK | H. C., vol. vii. cl. 81!>|. Tlic 
chief researches of sinclte.rs and melalluigists wiiliin tin* last 
le.Av years, in regard to tlie. jirodnctioii of steel, have heen 
directed towards tlie diseverv of some mode of making steel 
direct from pig iron, Avilhout the intervention of other proe.esse.s, 
or ,at any rate Avitli a li ssening of the nnmher of jwoce.sses 
hitherto followed. The most successful of the.-i* new pl:ms is 
lh(; one due to Mr. Lessemer fHi;ssr.Mi:ii Sri:r,i, E. ('. .S., cid. 
-811 whose steel is found to he adA'antngeou.s for heavy raihi'ay 
Avorh. Unfortunately the luemalite, from wliich ore it ought 
to he smelted, is small in rpiantity in England, and i.s rujdilly 
rising in price. SAveden has a ricJi sujiply, hut the mines an* n 
Juinared miles from the coast; tlie freight Avill therefore, bo 
costly until the country is better su]iplied w'ith rail ways than : 
at present. Spain is also rich in luumatite, Avliich is uoav regu* 


is at pre.sent atlraefing niurh attention. It npjiears from a 
paper by Dr. ('. IV. Siemen.s, read before tlic Iron and Steel 
In.'^lilule in 1878, that the first invention, railed the Siemens- 
Martin se,iaj» ]>rucii.ss, Avas folloAved by a second, the Siemens 
' ore ])roeess ; and that in 18(58 ex])criments were commenced for 
the devclopmenl <d' a ucaa' iJ’steTn for the manufacture of steel 
as Avell as iron directly Iro^ the ore. A smelting-Avork was esta- 
hlished m ar SAvmisea ; a* rotatory furnaci* Avas con.“truct(id for 
rediuing the iron ore ; aud' connerted Avith this Avas an open- 
hearth steel-melting furnace. Under this arnuigeinent the 
reduced iron Avas converted into steel hy its fusion in a bath 
i of e.iHt iron ; 1ml lati-r devi-lujiinents enahle llu* smelters to 
! efihet the Avhole, (i}>eration in tJie rutaling liirmice itself. This 
: rotator is hh feet hmg hy 7 feet diameter ; it is mounted on 
i unti-friclion rtdlers, .ami is' jimviiled with gearing to give it any 
ilusirod degree of rotative velocity ; it is closed hy a swinging 
•loor at one end, and is constructed partly of cast and partly of 
wrought iron. In order to (‘malilc it to hear the intense heat to 
Avliicli it is jH'i-e.-’Surily (‘.xposed ju sWel-uiaking, Ihc rotator id 
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lined with bricks made of calcined haiurAte, a very refractory 
mineral. Powdered ore is mixed with powdered coal and suit¬ 
able fluxes; a hif'h temperature causes tlie coal to deoxidize the 
ore ; and the liberated metal is chan^'ed in the rotator into a kind 
of ]>iKl(.lled iron, which becomes puddled steel by a modification 
of the ]>roccsH. The peciiliarily of the metho<l, as compared 
with many that have preceded it, consists in the fact that the 
metal is very little contaminated by the', impurities contained in 
(he coal; the revolver is heated by flame, which enters through 
a }iassa<;e constituting' one half of tlui axis, and escape.s throiif'h 
a ])aHsaoe eoiistitutin^' the other half; the flame is projected 
with Rullicient force, to eiiahle it to sweep rtjund the furnace before 
its escape, and thus the. fuel itself doc-s not come in contact xvith 
the ore or the. metal obtained from it. The point at wliicli ibc 
iiiv(‘ntors an* aiming' i.s to ]iroduce steel nearly as good as cru¬ 
cible steel at a much lower ])ric(‘.. 

Imjn'ovements have recently beem made by eondonsing steel 
when in a semi-fluid stale. In 1S72 ('hevalier Stummer, at the 
Neuberg Steel AVorks, Styria, introduced a mode of bringiiiga 
l)rcHsure of Gib. t<» Gib. ])e.r S(|imre inch to l>ear upon the seiiii- 
nioltcTi stei'l, ])i(i(lucing a clo.ser aggregation of the metallic 
parli(‘les. 

The greatest stcs-l works in e.xi.stencc are at Es.scn in Prussia, 
the projKM'fy (»f MM. Ko others cover so large aii area, 

em])my .ho niany men, or aic .su|*])Iied Avith such numerous and 
jiowerfiil engines and machine:-:. [Kuri'i*, Fuikdruiu, E. C. »S,, 
Jliog. Div., col. ToG. I 

111 IMG2 there was an ('stimate that 52,0(M> tons of cast sled 
Avere nia<le annually in ShdHehl, besides other kind.s. Since, 
that (late, tin' Pessiurier ])rocess ha.s brought alamt u great exten¬ 
sion of the trade, not only in Shdlield, hut hy the estnhlish- 
mciit of sled work.s at J5ariow-in-J'hirneK.s and other ])hices 
Avhere none such e.xi.stcd ten years ago ; hut no ollicial data 
are obl;iinahle to determine the (juantily made. 

it i.-< (lilliciiK, to compare the exports in years Avidely apart, 
hecanne the Jioaid of G’rade has made changes in the iinKle of 
ela^silieation, and heeause the. di.''tiiiction IxitAveen steel aiid iron 
goi'd.H i^ not alway.s cJeaily stated. The following AVerc tJie 
e.\]»i)i'l,s for Is72 :— 


llanlwai’c and ciitleiy 
Steel and 1 roll Avirii 
I' nwi'oiighi Steel 
Steel maiiiiracliire.s 


IJ.'5,(i(ir) ton.'^ 



. )K.S7(;i 

. i‘(57l,71.'5 


besides (imeiiuinerated) Idegrapbie Avire. 

S'rEKIMiK-dllASINtJ, like, liorse-racing, Avas instituted for 
the jairpose of iinjiidviiig llie breed of Inniters and caA'aliy 
horses, lus till slaying and jiim]<ing ]H»Avers of many of the ani¬ 
mals Avhieh look part in ia(.e.s—for the nuKst part over short 
(■(air,>es on the Hat, were of a donhtful diaracler. Ihic.es, lln're- 
I’ore, aeros.s country, varying in length from t wo to four miles for 
horse,s earryiiig heavy AVeiglil.^, were e.stal'li.shed Avith the avowed 
intention of imiiroving the breed of hunters, and for a tilin'at 
least they no doubt acconijtlishe.d their ](Ui']ios(*, lu'cause not 
only Avere the e(turhes over which llu' horses coiii|te(ed hnig one.s, 
but the fences and jumps A\('re of a very formidabh' character. 
Now, however, although the distaiiei-.s (d‘the. principal steeplc- 
eliaM'f. aie as long us they UM'd to be,, yi't the si/e of tin' jumps 
has been modilied, and the result is tliat, althoiigli really good 
hniders win at linn s, yet at others the A'ielory falls to e.a.st-olf 
racers, wla»se furfi' is ]»ace. In tin' early days id’ the s])ort it 
was the general ])ractiee to start the eoniju'titors from one ]n>int, 
and to allow' them to make the best (d' their avuv across country to 
aiHtllier, then.’ being no limits to tin* eoui.se iIwa" travelled. Jn 
pn>c(‘^^. of time, however, as ibis kind of raeiiig became ])o]»uhir, 
and the only way of seeing it Avas by riding with the com]u.‘ling 
animals or along part of the eountry from Avhich a view of the 
contest could be olitaiued, the cour,sc.A Averc made circular, and 
stands from Avhich the Avhole race could be seen Avere erected to 
accoinmndute spectators. At first all the horses carried the same. 
Avcighls, g('nerally 12 stone, then penalties Avere inflicted for 
jircAiinis successes, and liiially—as two or three horses Avrm 
nearly ('very raci’ (d' imporlune(’—tlu’ sy^sti-in (d’ haiidie.;i]>ping 
Av as ini rod need, and in 1M3 the (1 rand National Stee]»le-(.!nasi‘ 
at Liverpool av.is converted into a handica]», the Aviiiiier being 
Lord ('lie.--t,erriel(rs Vanguard, Avho carried 11 st. lolh. Handi¬ 
capping, as we bav(5 before staled, in the article K.m jno [E. C. S.. 
eol. 17G3|, led to all sorts of devices bi'ing re.sortcd to in order to 
deceive the handicaj'per; and stecple-cha.ses, from tlnir A'ery 
nature, rdfered many opportunities for unpriiicijded ridci-s to 
jtull tlieir horse. , and pi event their Aviiiiiing. Eor all these mal- 


praciices could be carried on Avithout much danger of discovery 
and if discovered there were always jilcnty of excuses at ban’d,’ 
the truth of which it was no one’s business to inquire, into’ 
because there was no such thing as a body of jiersons in authority^ 
Avlio could dealAvilli the. mutter and punish evil doers. Stec])]e! 
chasing thus earned a very bad name, and it was not until the 
Oniiid National Steeple-Chase, llules were franu’d and adojited 
by an inlluentiul committee of noblemen and gentlemen con¬ 
nected with the turf, and Avho iioav hold the. .same po.«ition willi 
regard to steeple-chasing that the Jockey Club do to llat-rac.ing, 
that it emerged from the slough into AAdiich it had fallen. Siiu-e 
that time it ha.s been a well-conducted and popular sport, 
although, perl)ai)s, during the Aviliter, wlien racing on the flat 
is discontinued, there are too many small steeple-chase meetings 
held in the neighbourhood of TiOndon, their great attracliuu 
being the (>])port.unity Avliich they alfonl for gambling, and not 
the inqiiOA'eiiieiit of tin* breed of Iniiitors, their frequency and 
the inferiority of the clu.s.s t>j' aninmls entered having a contrary 
effe-et. 

Cross-country race.s A\we finst patronisi'd hy gentlemen who 
desired to po.Hsess first-elas.s hunters, and Avlio liad no objec¬ 
tion to giA’e a long jtrice for a good fencer, hut Avhen tliey found 
that the racing s]'M.)]le(.l the jumj)ing poAVcr.s of their liorse.s, and 
that all .sorts of tricks were resorted to so as to secure succe-ss, 
llu'v abandoned the sjxut and left it in the hands of horse 
dealers .'ind (jtliers, Avho made tlieir living out of it. Tin.; hitter, 
in order to make it pay, found out that it Avais (l(’sirahletu attract, 
the juihlic and colleet large flelds of horses, and they conse,- 
<|uently reduced the size. oJ the junijis to .‘•iicli an extent that, 
they beejime a mere farce, and east-olfs from racing stables eoiild 
as easily clear them a.s the hi’st hunter.s in llu' Avorld, Some of 
the. mcKst RU(’ce.-!sful steejile-cliaser.s of the last ti'u years are 
animals Avhich haA'o bei'u failur(',s on the flat, and it is extraordi¬ 
nary that horse.s which have been iimible, to Avin mile or lialf- 
mile races on the riice-cour.se, have yet been able to stay two, 
three, and four miles across country, T'^or instance, Lord (Joveii- 
tiy’s Emblem and I'lnibleniatic, botli by Teddington—Mi.ss 
Hatty, Avon the Jiiierpool St('ej)le,-Ch,ise in the years IHGJl and 
LSG-J, and yet could never distinguish them.selves to any extent 
eA\ui over short courses on the flat, although they Ave.re bred 
from a staying .strain. The ('oloiiel, winner in ISG!) and 1H70, 
one of the l)e..sl sieeple-cha.se hor-ses of the .same period, has the 
two le-tters h h, signifying that there is a stain in his jx'digree, set, 
against his name, but he did Avin some fair races on IIk' flat, 
notwithstanding. The. Lanih, the winner in 1HG8 and J870, 
also figured on the flat, but Avilb Ie,s.s .Hiict'es,s than th(', (.'oloiiel, 
although hi.s op]ioneiils ancic of a very inferior calibre. The 
two courses of the pres(nit day wJiicli mo,4 represimt a Jair 
hunting county are tho.se of Ja’veipool, Avheri', hoAvi'ver, the 
jumps ai’e. not as formidable a.s they u.sed to be, and riincbes- 
town, ill Trehind. At llie latter, all the. Ix'.st Iri.sb horses con¬ 
tend, and the evi'iit is (piite tlu; Derlty of Tri'hind, creating as 
much interest on that side of the (fliainiel as the great Ejwjiu 
race do(.‘s on this. As the courses h»r the great steejde-clmse 
race.s of tlie pie.sent day are of a \'ery formida]»le character, 
Iho.He animals which combine llu; speed of llie race-liorse with 
uA’erage fencing (jualitii's are more siicce.ssful than the regular 
hunter, AA'lio.se sujx'iior Jumj'ing ]ioA\ers are to a (.;ertaiii ('xtent 
an oh.staele to hi.s siicce.s.s, us he got s up to his feiice.s sti'adily, 
Avliereas the cast-ulf racer mslu's at them at top speed, as if lu; 
AA'as eonqieling on the flat, ami if he clears llu'm h(_; i.s so(jn under 
Avay for tin* iie.xl, but if be fails, a .s< rioiis accident is tlu; inevit¬ 
able result.. Allhougb tlu-n* is generally a long run in at tlie 
linish of an iinportunl sleeple-cha.se, and many e.x-llat rac(‘rs 
contend, yet imstaiices ai’(‘ iar(’ in Avhicli the Avinner Avas in the 
rear when lu; cleared the last fence, A good steeplc-chascr 
should lam; fair sjieetl, Avith stamina and endurance; suflioient to 
stay four miles under a lieav'y Ave.ight at a good ])ace, and to 
bri'i'd thi.s clii-ss of animal is most dillicull, for if strongly-built 
mares are put to thoroughbreds, and thoroughbred mares to 
poAverfvil horses, the result is more often than not a failure. 
The training of the steejjlc-cha.sers i.s mucli like that of tla; 
flat racers, i’liere are .some A'ery celebrated .st('e]dc-chji.se jockeys, 
and some of the jockeys of flat, races are also able to ride ucro.HS 
eountry, hut there are, in addition, not a Jcav gentlemen, or 
amateur liders, Avho are (piite as great adepts as ]>roressioiial.s. 

ifim/h'ruiu/i;/ i.s a useless .sport, and is hardly to he distin- 
gui.slied from racing on the flat, a.s ihi only condition is that the 
horses sliould get o\er or through the liurdlt'.s, Avhich in general 
are of a very liiiu.sy character, and an; frequently knocked doAvn 
b^ the leading aiunuil. Thii? kind of rate uct-s a.s a sort of sclux 1 




1985 STEREOTYPE. 

foT Bleeplo-chusers, and this is the only L'lxxl word that can he 
said for it. 

STEERING APPARATUS [E. C., V(d. vii. col. 825. A 
few^ new forms are noticed in Helm, E. C. S. eol. 1254 ; Hy- 
niuujTC Steeiunu Apparatuh, E. C. S. col. 1303, and Rudder, 
E. C. S. col. 1854.J 

STEREOTYPE. The i^rcat advantages resultinf* from the 
.mib.stitution of paper for i)lastcr (»f Paris in making the moulds 
or matrices for ste.i(!oty]>e jdiites, have led to a gi'neral udo])ti(tn 
of the plan. The method was descrilxid twelve yeans agt) in 
Primting [E. (.\, vol, vi. col. 7(54]; hut it has since heeii 
iiiij)rovcd in detail, and now condiiees iiiuch to Hie success «f 
the rapid processe.s, esjiecially in newsjiaiicr w’ork, noticed under 
Printing, E. (’. W. col. 173(). 

Stereotyping machines have* heeu devised to ex])edile the 
making of the mould or matrix. One such was introduced in 
IHhH. Keys, like those of a jiianoforte, ai-(* pressed down hy 
the linger.^ of the compositor, according to tJie successive h tlers 
of tlie words wliich he wislies to .set U|> ; these juv.ssure.s liherate 
tyjies, bring I hem down in ]»ro]K‘r order on a surface of some 
plastic material, and force each of tJumi to make an iniiires.s or 
indentation on it. A series of sncli indentations form the 
mould from Avliifh a slereotyjie plate may be taken. Tlie 
ibeoiy is, that the (‘omjiodtor shall he enabled to set ii]) his type 
and make a .sti'rooty])e nnaild at the .same time ; or, rather, 
dis]) 0 .iisi‘ wilh setting up at all, and jiroduei* a mould by one 
lingl•r*|^re.'^slll■e for (s'lch letter. Put tin; ]tlan is be.set wilh 
ditliculties, whhth have not yet been fully surmouiib'd. 

STltM P )!M ANUY (/rrixot, a line, a veive, and M^apreta, ilivina- 
tion), a mode of divination by means of vi'r.ses, much in vogue 
among the ancimits. Slips of ]>a]Kir, <iu each of >vliich 'was 
wi itteii a line or verse—commonly from Homer, He.si(>d, Virgil, 
and the so-called Sibyllimi ver.-^es (SmvL, K. (1. yol. vii. col. 
,54l)|—were ciirefnlly folded, jdaced in an urn, and shaken 
togellu'i', and the sli]) first drawn was siippose<l to alfurd the 
desired res]>unse. [Djvin vtio.n, E. ( I. S, <’<>1. 774.J 

STINdS. Stings of insects, biti*s of .seriamts and animals, 
injuries iullicted by certain li.sli, ]>unctures received in di.ssec- 
tion, ami wminds hy poi.soiied arrows, eonstitufi! a large ]u*opor- 
lion of the injuries which have a fatal ishUe. Some, a'> the 
]nason of tlie Uolira di (tapello, may cause almost instantaneous 
death ; others, as that of Pi<* dead body, death in a few days, 
and om* at least (that of th<! mad dog) may not begin to act till 
after an interval of weeks (»v months. In this place it may be 
Avell to indicate tlie general ]»riiiciples of the treutmciit wliie.li ■ 
should be adopted in these form.s of poisoning. They may be , 
brielly stated as measures to retard or j»reveut absorption, or ! 
dilute the, poison, and to neutralise it ; to wliich may be. mlded j 
treatment to be directed to the gaining of time, for tin- ]»oi,son to 
eliminate itself by the proper exc.retiiig orgams. 

1. Absorjitioii may be ])re,venled, or greatly retarded, by a 
lig.iture tiglilly apjilied between the wtamd and the heart ; and 
ill a less <legree, ainl with mucli le-^s eeiiaiiily, by .swallow'ing a 
large (luanlity of liipiid, in order to jiroduce a fulness of the 
vascular sy.stem unfavourable to the work of absorption. 

2. The poi.soii may he e.xtracted by the hlrong and .active 
suction of the mouth, or (if that is at hand) by the cuii]*ing- 
glass. 

3. The poison may he certainly ililut.ed, and possibly neutra¬ 
lised, liy washing with dilute li(pior ammonia, sjiirits of h.uT.s- 
horii, crtf/ f/r lure, or a. weak solution (*f chloride of linn- ; and 
lor common stings of hornets, bees, and wasps, there is no belter 
a])j)lication than tincture, of iodine. Punar can.sti<-, freely used 
may act favourably by de.stroying tin; part to which the poison 
adheres, 

4. Tlie. gaining of time for the work of elimination nia\ be 

accomplifilu-d by the free. use. of ,s])iTituous and atumoiiiai-.al 
.stimulants, and, in extreme casc.s, by the galvanic battery and 
ailitie.ial Te.spiration. As many jioismis of the (la.s.s now under 
c.onsideratioii apjiear to act directly on tin- heart, a stimulating 
treatmont is that wliicli should, as u broad general I”’ 

adojited ; and among stimulants ammonia in some of its forniR 
appears to take the lirst jdace. Where the rer[ui.site a]»])aralu.s 
is at hand, the injection into the veins of a weak solution of 
ammonia is to be commended. .Pul in tlie. comnioii mu of 
cases the measures to lie. recomnieiided and to lie imnu-diately 
i-i-.sorted to are the, ligature, <jui<-.k wasliing with hartshorn, 
strong jierseveriiig suction with tin; nioiith, and large draughts 
of li(|iiids containing small ([uantities of hartshorn, and a liberal 
amount of brandy, rum, whiskey, or gin. 

yTITOlI, a sjiasmodic painful action of the luucck-.s, coin- 
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STONE. ARTIFICIAL. 

monly applied^ to tlio.se of the siile, hrought on by running, 
riding, (Sc. AMien similar coiitmelioii.s occur in the calves of 
the l(‘g8, or in othi:r parts ol the bodv, they arc known as 
e raw pH. 

STONE, ARTIFICIAL. In the pottery department of the 
International Exhibition, 1871, there was an extensive show of 
this new nianulactun*. The kinds were mostly under patent, and 
jiat enteesgive their articles dillenuit names according to the mate¬ 
rials used and tlu‘ jirocesses to wliich they are subjected. The. older 
Aarh-ties wen- moulded blocks of ] la.stic niateriabs limmd together 
by Roman cement, Portland cement, tfcc., which ‘‘setor hardened 
111 the drying. Another class, consisting of A'aiiet’es of terra¬ 
cotta and of silicat(‘s, rcipiircs biiriiing. Put burnt articles are 
subject to two jirat-lical obje' timis- (1) burning iie urs actual 
expense and reipiin-s time ; mul (:J) articles do not preserve their 
pi-o]H-r foiTu in the kiln. 

Most of the artificial productions now in use are imitations of 
natural .stone, ns gninite, sandtiloiu-, marble, iS:c., whri.,c* particles 
are bound together uJthout buniiiig. 4’lir' e examjiles im- illus¬ 
tration will sulliee—(J) Raiesume’s patent stime ; (2) (’olonel 
Scott’s .selenitic bricks and mortar, of whi' h jmrt of the. Interna¬ 
tional Puilding is constructed ; and (3) Henry Large s concrete 
brii-ks, 

Mr. Prederie Runsome.the inventor of Ran.sonu-’s patent stone, 
has d<uie much to pi-rlVet the manulactm-e of stone, and adapt 
it to eonstmetive and oilier purposes. lli.s jirojecl.s have been 
taken up by R-iiisome r> Patent Stone (tomjiany, limited, and are 
being Huec(‘sslully eariied out by tln-iu at their works, Kiist 
(ii-eeiiwieli. It wa.s only in 187i> that the pnH;es.s was matured 
by wliieli stone is imw being made so as to obviate ilu-('xjieiise 
of Ma.slling out (-oinnioii salt. In 18(51 Mr. KunsMine discovered 
that sand or slom- n-iluecMl to powder might, by a Holution of 
.sili(-at.e of soda, be worked into a jdastie stale, and afterwards 
moulded in any retpiin'd form ; the nunilded body being after- 
wanls irniner.<ed in a solution of chloride of wileiiim. Doiihle 
d»-(-ompo.''ition of tin* two solutions lakes plat-e, re.suRing in the 
]»ro(Iiielion of an insoluble silicate of Jh*ie firmly uniting the 
.sand oi-]iowder into a atom-, hard, uniform, and duralih*, provided 
tin-( liloi idt-of sodium or common salt fonm-d i.s washed out, 
'Phis wa.s (lone, hut tin* wasliing process is tedious and expensive, 
and in lo(-alitie..s xvhere a sunieient supjily of pure, water cannot, 
be liad it becomes im]ira(-tieable. Ib-rice tin* manufacture in 
liniit(-(l. It is ollierwist-with his re<-t-iit invention. A solution 
of t-.hloride of ealeium not lieing used in tin* ]ii-o(-pss, no chlo- 
i-io( Is set free to unite with tin* soda, and no coninion suit 
formi*(l. Prim- to 1 h 7() tin* disi-.overy was made, of a silicious 
mineral in Surn-y, now known by the name of Farnham stone, 
xvhieh has tin; ]H-c.uliar properly of b«‘ing soluble in a solution of 
caustic soda at a low It-mperature. Taking advantage of this, 
Mr. Raiisoiiie now combineH a portion of the Famhum stone 
with a .solution of silicate, of soda, or jiotash, uud liluc (or 
suli.-^tanee containing lime), saml, alumina, chalk, or other 
eonviaiieiil in ate. rials. These are tlioroughlv incorporated fcogc- 
tlu-r by ri-diu-.ing them to a. plastic, form in a mill. Silicate 
of lime, formed in the process, binds together the materials, and 
when moulded the. stone thus formed bec.onie.s in drying com- 
]»act,, inc.niasiiig in hardne.siis Avith age, Is ca]»able of sustaining a 
greater ]iri-.s.sin-e than any natural stone used in building, and 
resists more elfeetuallv the. inflm-nee of water and tlie atmosphere 
of towii.s. Plo(-k.s of any size and form re<[uired for building 
purpo.ses can be. mad<*, and a.s they are cemented togetlier by 
mortar mad«- of tin; .sum- materials a.s Hie block.s are made of, 
tin- ulmle .stru(*ture becomes one. solid body. For i-xuniple, 
hollow cylinders 8 feet in diameter and !) iiiche.a thick were tiiua 
made in e.oii.'.tructing a i'(-taining wall to pnjtect the foreshores of 
the Thaiin-'-- at Hermitage Wharf, and the result according to 
]in-.sent e.xperience is satisfac.tory. The usual colour i.s that of 
newly ([uarried Portland stone, hut it can be made, of viudou.s 
colours; its weight i.s about 120 lbs. ])er cubic foot. Owing to 
it.s uniform bardnes.s and cutting power, it has nearly super.s«;(l(‘d 
natural stemo for griud.stoneH, scytbe-stones, and emery-wheels ; 
il.s Iiardiie.^s and durability also recoiuineud it for door-stcjis, 
window-sills, staii-s, balustradi-s, &c. 

Major (bm. 11. V. 1). Se.olt’s stone is a sulpho-silicate eompouud. 
Ili.s jirojects only date, from 1870, during wliich year he took out 
fiv(- pateiiU At first his cement consisted chiefly of lime, clay, 
and sulphate of lime, or its (‘.<piiva1ent ol sulphuric acid. He 
next grinds lime and sulphate of lime, and r(;duces them to a 
“slip;” mixes this sli]» witli hurnt elay, &c., until tlui maas 
becomcB suflicientlv ]-la.Htic for moulding into bricks ; and from 
the jieculiur pru]»c-ities of sulphate of lime the brioks dry rapidly, 
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ami are fit for without luiriiin}^'. In his la.st proposition 

he UHi'S RilicaU-s of‘])Otfisli aiul soda ulon^' with the above, before 
moulding '’rhc. procoses wtm; employed at the Allx.-it Hall 
and tlic liiterimtioiial Exhibition buildings, South Kensington : 
the bricks have an attractive appearance, and the plastering on 
the wavlla to(»k on a fine jiolish ; but the durabilitv of both, when 
exposed to almoBjthcric changes, must be decided by exi>erience. 
A eoni]»any, the Selenitic Cement and Concrete Ijiiilding Com¬ 
pany (limited) lias been formed for working (lencral Sctilt’s 
j»atcnts. 

Mr. Larg<!'s concrete biicks are similar in princijde to tin- 
nreeeding two exainjdes, 
blit the ])rocess of inunn- 
fadure is more simple and 
expeditious owing to the 
])owerful macbimuy used. 

Indeed, Jianaome,’s stone 
and Scott’s bricks are both 
made of eoucrete, and the 
writer has seiai the ma¬ 
terials (»f e;i,cli nu>r(‘ siic- 
cessfully mad(*. into lirick 
by liiirgc’s inacliiiie Ilian 
by the slower and moie 
exjieiisive jirocess of liainl- 
moiildiiig, And Ijesidestlie 
• luestion of time and cn- 
lense, the materials in 
-iaigi-’s jtnicess ale, in a 
semi dry state ; lienee the 
bricks come fnnu tlm 
iiioiiids drier and harder, 
and do not Miller (diaiige 
of form in tin* handling 
uiid tlryiiig like hricks 
made of ]»la^(ic materials. 

A c-om)>any is now (.hine, 

1S7I{) liciiigformed Inc,airy 
out Jiiirge’s project on a 
mori' extensive scale than 
has hitherto been li'iiie bv 
till' inventor himself. l|js 
machine is made of dif 
lereiit sizes for haiiii, lior. e, 
watei', or steam power. 

'I'he annexed engrai'iiig re- 
ireseiits a niachine driven 
•y a strajt I'nim a steam- 
engine. in ]iriiiciple it i- 
a stain]ter lly-wheel ]tress, 
with eoiitiiiuoiis anlomalic 
action. 'I’lie head of the 
compresHing ]'is1on, or 
staiiijter, is seen raised 
over the second mitnlil from the left-hand side, direelly under 
the inijtriiit L<irin''s I'ntnii. It is adnated by bent-lever iiie- 
iliaiiism Ironi a reciprocaling cam on the farther side of the 
large sjiur-wheel, driven by a spnr-]iinion on the shali of 
the tly-wlieid, A friclion eani-roller on the front of the large 
spiir-uheel actuates a bent-axial Icier furnished with u baig 
Irictioii-Tollcr at the lower ext remit v of its op]>o.site arm. This 
arm is for ]iiishiiig forward the iiioiihl with its conlenls under 
llie head of the coiniiressing ])iston ; the mould with the newly- 
jtiessed brick a stage forward ; tlie. third nionld under the 
i-mptyiiig ])ist(ni on the right-hand .side, •which ]H’es.se.s the brick 
downward llivoiigh an opening in the table on to the liead of a 
third iiiston carried, on the end of a xvi'ighled lever ^eeii below 
the table. ^.Fhe iveiglit brings iiji tin* em]»ty piston to receive 
the hric-k, but the luiek being heavier tlian the weight presse.s it 
diwn, to be itself n-iiiovid by the attendant. As soon as the 
secoinl or emptying ]»iston rises, a horizontal ]iiston, actiialed by 
a. cam on the front of the large spiir-win el, ]iiisbes the empty 
inoiild forward U])on the tahle to he ivlilled, and ])hued bclove 
the arm on the left side. Jn this way from .’idiK) to CdOO con¬ 
crete hvieks are made daily, ready for the builder in a few days 
without burning. 'I'he ke>-handle, conspicuously seen on tin- 
left side, is for throwing the niachine out of and into gear. The 
milomatic movement of the niachine is twofold--the one oxelii- 
sively for com]m‘ssing the bricks, and the other for shifting and 
emptying the moulds ; the two are well contrived for ecoiiomi.s- 
ing moUve-]>owcr and producing the greatest ellect, ami the 


mechaiiiaitt for efiicting these important resulta is simple and 
free from coin]'lieation. Thus as each incline ol the recipro- 
eating cam forms a half-circumference,, the compressing ]iiston 
rise.s and fulls ut each revolution of the large spur-wheel. 
During the downward movmneni the whole, power of ihi! 
machine, including the momentum of the ily-wheel, is ap¬ 
plied in compre.saing the bricks ; but in rising, wIkui little 
jiower i.s consuined in performing the other movements, the 
reserve ]>ower i.s stored ii]) in the lly-wheel. 

Mr. Large only covers his machine by patent. Tlie chemical 
I •art of hi-; project lie kee]»s a secret; but an inexpeusivo binding 


],.irno -'(.'leii li-s iij .Mac'iiK‘. 

nijilerial is used similar in in-incijile to the other two example.'^. 
I’.uriit elax, gravid, fiirnaee.-slag, ijuariy chips, and most kinds of 
rock can be livokni sulliciently fine by a stone-breaker for mix¬ 
ing, and the mixed material is put into the. moulds and com- 
)»re.''Seil in a semi-dry slate. Moulds can be made to turn out 
block-; of juiy di sin-d funn. In many places concrete bricks can 
be made where houses and other buildings are to be erected, thll^ 
sa\ing eartage. d’be machine is also used in comj>re.ssing com¬ 
mon elay bricks, tire-bricks, and other artielcs that reijuire burn¬ 
ing ; likewi.-e in coniiuessiiig jie.at, charcoal, small coal, &c.,inio 
Idol ks for fuel, 

S'J'OM E I5KEAKER. l^lachines for breaking stones by steam- 
]>ower are ]»roducing important resnlts, ^lany mines, iron works, 
and <[uarries nmld md have been xvorked at the. present tilin' 
xvitbout them ; xvhile ne.w ones are being o])ened xvbicb could 
not have, been ])iolitably xvuikcd even bc'fore the present rise in 
the iiricc id' labour took ]da('i'. Tliey are, also being largely 
u.sed in eounlrii'S mifavonrablc to manual laboiu'. Breaking 
stojie.s, mill Ole, eoi)i>er ore, iltc., is toilsome xvork even in our 
tenijierate climate, and, besides its enslaving character, the large 
hollies of men reipiiivil cannot he, organised to go through much 
Work. Tlie iH'VtTse, is the ease xvith steam-]lower machines. 

A great variety of stone-breakers are. now in use. In con- 
striution they differ, but in jirinciple they closely rcsenihlc. each 
other. That of Mr. iMarsdeii, of Leeds, lias hecii noticed with 
illustrations under 1^^ANUUK, Manupacture ok, E. (J. S. col. ir>M. 
It continues to inaintaiu its superiority, and at the Cardiff meet- 
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in>{ of the Royiil Acultural Society of Eu-^laiid, Ls7:i, tin- 
judges, after a fair trial, awarded it a silver medal, the higlu'^t 
piize at their disposal. Tin- machine desciibed uiKler Manure 
Manufacture ia worked by a stru]) from a detached engine, p..rt- 
able engines being generally used. Rut Mr. Mursden iiow (1873) 
makes stone-breakers vuth engine (;ombin(Hl, tin; Btoiie-bivaker 
and engine working in the same fmming. Thus the cylinder is 
placed ycrticallv under the crank-shaft, being with the slide- 
t)lock guides bolted to a vertical bed-nlate. Hdie crmik of the 
crank-shaft i.s coupled to tluj jhsloji-rud by a vertical connecting 
rod, and to the rocking lever, Avbicli actuates Ibe toggles jiud 
jaw bv a horizontal connecting-rod. Two ily-wl)eels work out¬ 
side the framing, one on each end of the craiik-shafl—the- hear¬ 
ings of which are in tlie .side framing. A in-qj.-etion on the h ft- 
liaiid side frame bedow carries tin- goveinui- with its gearing 
driven by a stran over a imlley on the crank-shaft in the usiuil 
way. At the other side an excentric on the erank-shaft work.- 
the slide valve by means of a coniu'c.ting rotl. Another plan is 
to .shorten the liojizont;d coimecting-rod of Hk; l•(«•.kitlgkI,.v(•r, 
and to place the connecting-rod, ])iston, and cylinder horizon¬ 
tally in a line with it, the chief working parts lioing thus (Ui the 
top of the side framing. This plan suits .some i>laces better llian 
the, other, as the, height of the niiichine is ](“.<s. Ae.eordiiig to 
both these arrangements sb-am is obtained fiom a detached boiler 
by means of pipes. In ]di\ces where tin* stone-breaker i.s a li\- 
ture, the boiler may be, in cIom- ]iroximity t() it. lint jiorlal'le 
stone-breakers are made to meet the reqiiirementh of tlio-'i- who 
cannot bring their stones, ore, v’vc., to the tnachine. Tn this ca-e 
the boiler, engine, and stone-breaker are either combined upon 
the fratning of a four-wheeled carriage—the, boiler iu fnatt and 
the stone-breaker behind—or else the, stone-breaker i-; in one 
carriage* and the engine and boiler iu another, iu the Ibiin of a 
portalde engine. Either example may be, ))orial»le or semi-port¬ 
able. When the thri'e are coinhiiied, the road wheel.-, jiuiy 
either be fixed or removed when breaking stom'.s, as oeeasion 
require.^ ; juul when tin* stone-breaker is detache«l i| may be 
Avorked eitlu'r by a. ]»ort!ibl(‘, .semi-jiortable, or vertical .steam- 
engine, with or N\ illomt its road v heels re,muv(‘d. 

A working imalel of this m.achiiie wa.s imported from the 
United States of Amevi(‘a, and ,shown in the Inlenialioiial K,\hi- 
liitiou of l.SGiJ. It is the inveidioii of Rfr, lUuke, Nh-wliaven, 
Conne.c.tieiit, and is generally known as lUake’s stone bn-uker. 
In October of that year a tiill-sizc'd iiiaebine was iiiqmrted and 
Htarbal by the K irk I ess-J lull Inm Wiirks, Wigan, in breaking 
iron ore, and limestone at tlic rate of ten tunsjter bour, or l<>u 
tons per day of ten honr.s. In cfai.sejiueiitu' of tin* e.-oiiomy and 
advantage, in using it, a second maehine. was started in August, 
18()3. Stone-breakc-Ts are now used at most iron works in Ibis 


to apeak, and has given rise to nnmbei less theories respect¬ 
ing them, llenct!, all speculations witli regard to them liave 
liilhorto foilcil in determining with certainty either their date 
or the jmrposes to which they were originally ai»j>lied. Tin., 
have been variou.sly ascribed to the Uoiuans, the Danes, the 
Scandinavians,anil other mition.s • they are said brsome writers 
to h.ivo l.ivn lemph-s dedicated to the'wor.diip of Aix.llo, Mer¬ 
cury or.-om.- other heathim deities; by others to that of Odin, and 
hy others to luve hi.i-n J)riu'nnf{i(, or places sacred to seriient or 
* mgoii uurship, and the celebration of Ojihic jites. Some again 
inaintaiu that they wire merely designed for the bolding of 
large and inqioi'iant conclave- ol the people when they us- 
seiublcil lor the oU-ction of livie, or religious dignitaries, for 
,11ie puijiose ol deliveiing solemn harangues or jmlgments, 

■ dcbaliiig matters ol grave political nrgeiic}", o. any other 
similar occasion which dcmanilcd more than ordinary cou.sidera- 

; lion. Some anlhofiti. s. in, style them “ Druiid'cal eircles,-’ 

I and believe tliein to base lu-en erected bv llie I’l ids l\ir the 

■ celehralioii of Ihi'ir ri'ligioim ceremoiiie-, and the worship of the 
I .sun, the moon, the element ol lire, and other striking natural 
' I'liiaminena. Some assert tliat they were ub.servaloiics for astro¬ 
nomical use.'i, while, manv regard them a,s being sejtiddiral 
luonuiiieiiN eoiiiiecled witli the soh uiii files ai>pertainiiig to the 
hniial ol the dead; and by many again they are con.sidered as 

. place.^ both of wor.diip and of conned : and llnil, having been 

■ oiigiiially ib-dicated to tlie celebration .)r,saere<l rile.s, they after- 
I ward-s became used U" rnri'i and font, for as.scmblies of the 
j jie.ipl.- In Avliojii (bey weie erected. Ileiice, according to the 
, widel\ antagonistic, views taken of their origin and purpose, 

! they liaA’e been ascribed tn leiy dill'ercnl epochs. 'I he lir.st 
I aiilhor who has been a-serled lalllmiigh apparently willmnt 
j any .-.nllicienl reason) to rel'er to them i.s J)ioilonis Siculus, 

w’ho hand,' down to us fllist.’ lib. ii. cap. IT i an account 
I derived, as he liiiirsell' tell.s 11from llecata’iis of Miletus, an 
hi-'lorian who llonrislied n.r. ogo, and who .say,s ihal ‘‘acro,s,s llie 
ocean, (i|»posiie to the regions of the ('elta,'. is an isl.ind not le.ss 
th.iii Sicily, \ery he.ilfhy and I'eitile, in Avhich batona is .said 
to lia\e been born, and iberefore .\pullo j.s espi*' ially vcneraliMl 
tliere.’’ lie aihls that tlien* is in this i.slainl “a magniliceiit 
siniiieuf .Apollo, and a remarkable temple ailoriicd aviI.Ii many 
ollei iiig.-', (//•(•a/or HI il.> .‘.'//(//((■, ami a city sacred to the goil.” 
'I’ho.ie, therefore, who aceepi llii.s ih scrijilion a.s a]q»lying to 
England and Stujieheii;',e or A\ebury, of coiirse refer the.se 
Illegalitliie. eilvies to a ])ciio(l long aiiteiior to the (Christian era ; 

I others, again, who adhere t(> the Di'uidical theory, asserl that 
! they (•.•innol. l)e earlier llian the invasion of Erilain by (V.'sar in 
1 A.n. tt.'i; while others, again, assign i,, them a. dati* suliseijneut to 
the deslruclion of the loimaii empire. 'I'lie ojiinioii ol Dr. 


and other countiies, as apart from llic saving in niamial labour, 
they make less ilust ami reduce the ore and lime.slone to a more 
nnil'orm size for the furnace, ('upper ore is also broken ly them, j 
and quartz in gold ami other mnu',s. (leiieral Eremoiit has live j 
machines at work iu (Jalilornia, crashing r>n<) tons of <|uail/, ' 
daily for the stamjiers. They are used by emery grinders, 
manure manufacturer,s, ami mauulactiiring ehemi.sts. Small ' 


(lames Ei rgus.son i-., that “ lii'.st, Midi monuments are generally 
.siqmlchral, nr eoiinecled direeliy or indirectly witli the litesof 
the dead. Secondly, lliat they are not temples in any nsmil or 
approjiiiat.e sense of the term ; and ladly, that they wi're gene¬ 
rally erected by ]tartially civilized races after tln-y bad eome in 
emiiael witli the Uoiaaiis, ainl most, of them may l>e considered 
ji.s Ih'bnigiug to the Jir.sl, ten centuries of the (.'hri.slian era.” 


luachinus arc made for the laboratory of the working e.liemisf. In 
granite and other hard-stone iiuarries they .are used fu- hre.ikiiig 
the cltipa and stones, not tit for building, into road metal and 
ballast for railways. Thus the refuse of quarries, Avhich used to 
accumulate, covering mue.h land and costing no little e\pei>se, 
iioAV forms a source of profit to both i|narrymen ami ro.'ul eon- 
Iractors. In agriculture good roaiks are one of the lir.st requi.siles 
of good and successful farming, and the small expense at whieh 
fitone.s can now be Imokcn enables lamlowm r,'^, larmecs, roiid con¬ 
tractors, and surveyors to ]ir()cure, road metal fi’om a distance, 
which could not be done before. Stone-hriaikers are also used in 
limestone qnarrie.s for lime-burning. They are used in crushing 
the materials required in tin* manufacture of ]»iate-glass, fire¬ 
brick, artificial Btoiie and concrete building material, ceinent.s, 
&c. In short, Avherever stone or ore ol any kind has to la* 
broken or crushed, .stone-breakers are now used. 

STONE ClllOLES, ancient structures formed of large, stones 
which arc, iu almost every instance, rough and uiibeAvii, Avith- 
out tenoms or mortices, invuriablv Avanling in auiy legible, in¬ 
scriptions, chisel marks, or architectural moulding-^, end Avilli 
a very few rare exceptions, Avithout any flint, bronze, or iron 
implements within their precincts ; having, iu a Avord, no iiidi- 
(Jation-s whatever by which they can be compared with any 
otW monuments. These circumstances, added to the fact 
that tliere is no existing record of their age or the object ol 
their erection^ has enA^eloped them in a cloud of silcait inysterj'', 


Sir .'oliu Eiibhdck, ImwM'ver, is inclined to attribute to them a 
' niiu'li higher anliqiiilv, ami wUrn them to the third or “ Uroii/i; 
i age” of ]»r(diis(.orie arclaeulogy, /. c. to a ]M‘riod of KlilO or more 
1 years hefure the Chrisfian era ; and there an* recent antiquaries 
1 and geologi.sts avIio allirm that some stone circles may have heen 
' ill exisl.eiiee Ki.uiKi, :2<i,(Kin^ or even .'■»(),(»(in years ago. It will 
' thus be s(;eii that eveii the latcil aiitlioj'itie.s hold totally dil- 
I fereiit opinions Avith regard to the date.s, origin, and pnr]io,ses of 
stone circles, and it is only from a ]M iMsal of their Avorks Li. 
{^.l•l^^llH) that tln ir long and elahoiate, arguments can be compared 
and Aveighed one against the other, a.s it Avould be obvion.sly 
inqioHsilile even to epitomizt* the vaiiou- gionnds on which they 
I f'oniKl tlieirtheori<*s, mneh less to (‘\aniine t hem all in detai’ lien*. 
Again, their origin has been a-'Cribed the CHiiiie.se, the Indian 
\ T.nddhisls, the I’ehisgi, the Etruscans, and other Aa'ry am.ient 
nations ; lait in this case also, none of the monuments to Avliicli 
uiiliquariaii Avriters upon this subject ju.int as their authority, 
uie of a nature to estuldiHh the tiiitli of their statements Avilhont 
much contr<»vcr,sy and doubt. Stone circles, of greater or less 
extent, Jiave been di.scovered in Africa, India, Persia, Mexico, 
the. Continent of EuMpe, the Ihilisli Isles, and, to quote the 
Avord.s of Sir John Lubbock, “avc might indeed say all oAmr the 
Avoild we find canqis, fortilications, dykes, tumuli, menhirs, or 
Htanding stones, cronilechs or stone circles, dolmens or stone 
chambers, &c., many of Avdiicli astonish u« hy their magnitudiq 
Avhile all of tiiem excite our interest by the antiipiity of their 
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origin, iind tin*, mystery with wliicli they urc suiTOuntlcd.” 
[Tumulus, E.(!. vol. viii. c(d. 415.] 

Altliough these circles ure hotli numerous and important in 
Algeria, D('nmark, and Sweflen, it is in the British Isles that 
they exist in the greatest abundance, the most remarkable of 
them being those of Avebury, or Abury, and SUjnehenge in 
Wiltshire, Stennis in Orkney, and Botallek, near St. .lust, in 
Cornwall, Stanton Drew in Somersetshire, and nine stone circles 
near Winterborne Abbas, Dorsetshire. At the first named rif 
these places there were two double concentiic circles surrounded 
by an outer circh*, which originally consisted of 180 stones, and 
contained an area of 28 acres and 27 perches [A vebuuy, (leog. 
I)iv. vol. i. col. 74.3]. At Stonehenge the fabric consisted also of 
two concentric circles of upright stones enclosing two clli|i.ses, 
the whole being surrounded by a d(juble mound and a circular 
ditch. The blocks of which the circles consisted were in this 
very rare instance all squared and rough-hewn ami dovetaih'd to 
each other. Upon the upright blocks were stmies placed hori¬ 
zontally also dovetailed to each other and fitted to the uprights 
by mortice holes in their under sidi's [Wli/rsniRE (Nfonc/icja/c), 
E. C. Geoo. Div. vol. iv. col. 11,3h], and the out<‘r circle is 
nearly 108 feet in diameter. At Steiiiiis again there was a 
douhle circle, the outer the inner 1(>4 feet in diameter. At 
Botallek the structure c(jnsisted of four intorsectijig circles, 
and with regard to tliat at SUintun Drew great uncertainly 
seems to pn!V.ail both with regard b» its dimensiojis ami the 
number of the stones of which it originally consisted. Nu¬ 
merous stone circles have been discovered in Sc(»tland, of which 
descriplions will he found in the ‘ Arch.Tnologia ’ of the. Londem 
Society of Anli(|uaries, vols. i. ])p. ,314 -,321 ; ii. ,315--3.55; 
V. 220 ; xxii. 1J)8—203, 409--411. In the same }>uldicutioii 
arc accounts of and observations upon .similar striic.tnre.s on 
Bradtield (lommon, co. Ytirk, V(d. v. ]>. 94 ; lu'ar Neath, co. 
Cl]aniorg.in., vi. 29; at Durwood, in the iV.'ik of Derbysliire, 
vii. 22; at St.'inton Moor, in the saiiK* county, viii. 00. In 
yol. xxxy. ])p. 232--2r)H, will be found some most v.'iluable 
information ui)Oii (leltic Megalith.s l>y Frederick {!ollings luikis, 
M.l)., and in vol. xlii. J)j'. Thurmim gives the re.sult f»f his 
researches at Stomdienge, Avebury, and sun’ounding iieigh- 
bourliood. 

In all these (drcles there wa.s gn'Ut variety in the .size 
and number of the stoiu'S and the areas occujuetl by each of 
tlicm, some being formed of only twelve; stones and being no 
more than twelve feet in diameteu-; whih- others, such .'is Stone¬ 
henge and Avidniry cm-losed a considerable extent of gnuiiid, 
and consisted of a gic.'it many stones, luit owing to Jiiany 
of them having been from tinii' to time removed, :uitliocs diHer 
\'ery much as to their exact original number. Again, some »*f 
these circles have avenues le.'iding U]) to thi-m, some .are f<»uml 
Hurroimding tumuli, some siirronmling dolmens,and some contain 
neither tumuli nor dolmens; u hile most, if not all of them, have a 
siiigle stone within tlndr precinels, whicJi appears to have .served 
either for an altar, a roulrnni for addressing ]mblic assemblies, 
or pillar for making .a.strononiical ol)seivalions, accurding to the 
v.arious viewB of the.se cire.h'S wliie.li have been advocated by the 
authorities already alluded to in the course of this article. 

(Sir It. JJoare, Ancient H'iltshirc ; W. Borhise’.s Antifiuitic.-t, 
llisformtland MoimmcnUd, of Cornimll; Dr. Stiikely, Itincmrinni 
(turiiitiiDn,; J. ,1. A. Worsaae, I'rimcrtd AniiqnUica of Kvijlnnd 
Illustrated hij those of J)nivitirk; Ol.'ius Wormius, Monumruttt 
Ihiniea; Thos. Wright, Celt, llonian, and SfU’oa; .Imirnal of the 
liritish Arehaoloqieal Association, A'ols. viii. xv. and xvi. ; Jolin 
Stuart, Sculptured Slone, Monnments of Scotland; Transactions of 
the Wiltshire Archadaejicnl and Natural liistonj Sorietii; Journal 
of the Royal Arclawhxjicid Institute, vobs. viii. xv. ; Dr. .Tame.s 
Keigusson, Jtnde Stone Monuments; Sir John Lubbock, iVc- 
JJisturie Times as illustrated hy Aneient Remains.) 

STONE, DECAY AND 'I’RESERVATION OF [Atuo.s- 
PiiKRic Ini'LUENok, E. vol. i. col. G94 ; Stoxe rou Bl'IIJ'ING, 
30. (.\, vol. vii. col. 8.391, Jn 1S()4 ]dr, Abel, chemist to the 
War Otliee, superintended tlie application of si'veial inventions 
to portions of the decayed stone cawing on the outside of the 
Houses of Parliament, with a view to iletermine, if possible, 
whether the deeay could be ju’eveiited from g(»ing farther. 
Silicate of soda, turpentine and lime, linseed oil and Kul])lnir, 
UHphaltum, and many other suRstances were recommeiuled, to he 
employed as licpiid jmints or washes ; and several of them wt're 
tried. In 1808 Mr. Abel was requested by the nnverniuent to 
report on the results, after four years wi atliering of tlu*se li(piid.s. 
None of them were satisfactory; the best being Szerelmey’s, 
which consists of a double coating—first, a liquid silicate, and i 
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then as]ihaltum ; but it disfigures the stone, is only of lr.'nisiem 
service, and is costly. Mr. Abel expressed a belie! that .a .simple 
coating of linseed oil was likely to be as efficacious a.s any of the 
others. Being requested to examine the stonework again in 
' 1869, he was confirmed in his preference for linseed oil. Mr. 
Barry estimated that the oiling of the parts most affected wonhl 
cost ; th(‘, Government dcclinecT to sanction the outlay, 

and th<‘ process of decay is going on. 

STONE IMPLEMENTS. Amongst the least chilised 
nations of present and past periods implements of all kinds are 
or were made of stone, bone, and other substances easy of access 
to barbarous peiqde. In alnuist every ]»art of the globe the 
di.scovery of artificially formed implements of fiint, ob-sidijin, 
jade, and other hard stones in deposits of considerable antiquity 
and a.ssociat(Ml with the remains of extinct mammalia show that 
the earliest inhabitants of areas now occupied by civili.sed people, 
were ac.qnainted with the use of non-metullic implements only. 
The stone implements iresfuit a great variety of forms ada])te(l 
for numerous pnqioses; and they present dilferent styles of 
manufacture characteristic of dilferent periods of time or ralluM- 
of distinct stage.s of civilisation. Tims the oldest fiint iinple- 
ineiils wen; fashioruid hy imsliing off flakes ; but as civilisation 
advanced implements with smoothed and polished surfaces were 

m. ade. The exi.stence of the first kind only characterised the 
p.'il.aeolithic stone age ; while the second marked the neolithic or 
]»olislied stone age. The ])eriod of each age probably tlilfercd 
for the ])rincipai gi;ogra])hic.'il areas ; indeial then; art; nations 
which have, even ikjw, .sc.arcely passed out of their stone age. 
Stone implements are still constructed hy tin; Es(|nimaux, some 
of the Indian trih<;.s of North Atnerica, and various other 
tribes. For full information on this subji-ct consult ‘'L'liii 
Ancient Stone Imjdcmcnts, etc., of Great Jbitaiii,' by J. Fvaiis ; 
Sir J. Lubbock’s ‘Prehistoric Times;’ the ‘Archa-ologia,’ ami 
the ‘Proceedings’ of the Society of Anti(iuaries ; the ‘ Arclaeo- 
logic.'il Journal,’ and ‘Journal of the Anthrojiological Soci(;tv 
of London.’ These, liowt'ver, are only a lew rererences to the 
literature of this subject which is of consuler.able extent. 

S'roRM GLASS, an ingenious toy, sometime.s used in 
meteorology, but of no scientific value whatever. It is also 

n. 'imed the “ (fiiemical Weather Glass.” It consists of a long 
ghis.s tube containing a mixture of 2I drachms (tf (;am])hor, 38 
grains of niti'e, and 38 grains of sal ammoniac; disstjlvc'd in 
clrac.hms of uater ami 11 dr.-iclmis of recti(icd sjtii’it under a 
gc'iiile heat. The tube is closed with a brass ca]i. AVhen himg 
U|» ill the window the crystalliiK; clianges are very pretty. .Mi’. 
Tomlinson examined tii<> instrument in varicais ways, and 
arrived at the emudnsion Ih.at it “acts us a rnd<‘ kind of 
thermoscojie, inferior for most ]mr]»oses of observation to the 
Ihermometer.” (‘Phil. M.ig.’ for August, 18(;:{.) 

S'J'OCl* (A. S>.,sfo})pa, a en]> or basin ; Freiicli, hcirilier), in 
Rom.aii (’atholic. cimrehes, tlie stone basin for holy Avalcr tixi'd 
in the. chnrch iku'cIi or doorway, into Avliich the members of the 
congregation dip their lingers before' entering the church. In 
English churches the lioJy-water stou])S Avi-re dc'stroyi:d by 
authority .at the Keformation, but examples, more or less muti¬ 
lated, remain at Stanton llarcourt, Oxfordshire, J’yllc, nc.ai' 
Glastoiihury, Somersetshii'e, and at several othei’ country 
churches. Early exanqdes occur fixed on pedestals, but tliey 
were ino.stly placed Avithin an arched reci'ss like a ]nsciiia, from 
Avhich they only dillered in met laiing eoiniecti'd Avith a drain. 

STO U RBltlDG E (.'LAY |Fiue Oi,ay Manufactures, 
E. (k S. col. 996]. 

STRANGULATION, DEATH BY, in IMedical Juriapni- 
dence, a form of violent di'ath brought about by con,striction 
«*f the throat Avithont susjK'Usion of the body, and so technically 
distinguiahed from death hy hanging. 

S'rRASS [Gla.ss Manufacture: Artificial Gems, E. C., 
vol. iA^ col. 39.')]. 

STRAW ELEVATORS [TiiREsnimi l^rACiirxES, E. C. S.]. 

STRAW MANU FAUTURE.S. Apart from the use of straw 
as fodder and litter, or jiacking and AATa])])ing material, the chief 
employment is for making hats and bonm'ts [Stka w Pj.a it M anu- 
FACTi'RKS, E. G., vol. vii. col. 845]. Tin; lluctiiations of fashion 
greatly affect this trade ; hut the j)ro(;('sse.s continue without 
much alteration ; and Luton, in Bedfordshire, is more than ever 
the head-«]uarters Avliere it is carried on. Two jilait-halls Avere 
opened iliere in 18t)9, for the convenience of plait dealers. One 
eontain.s forty centre stalls, nineteen sliojis, and thirty movable 
tables to accommodate sixty of the smaller kind of dealers ; the 
otlier contains thirty-two centre stalls, and forty side stalls. In 
these halls the hat and bonnet manufacturers of Luton buy the 
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])lait from the j)laiter8, mostly cottafrora in all the villu^oa for 
miles around. A paitieular land of narrow atraw'plait is iui- 
]>orted from China; its price is so very low at the shipinn*!; 
ports, that it will pay the exj)enac of freight and uinlersell 
English plait of siuular «iiiality, even in the Luton and Dun¬ 
stable district, where it is made up into cheap hats and bonnets. 

Straw is largely used as an addition to rags, and exported as 
a material for paper (Paiu-ui Manufactuuk, E, vol. vi. col. 
254 ; and E. C. S. col. 1043]. Straw ])ictuivs have occasionally 
been produced by s]>litting, llatbaung, dyeing, and dis])osing in 
the proper forms and colours ; a trilling' kind i>f mosaic, ])rftly 
bnt not artistic. Straw oiiterH as a component elenumt in many 
small manufactures of use; and ornament, too nnimjnulant sepa¬ 
rately t(.t cull for ]»articiilai‘isat ion. 

STREAM TIN ; S'PREAM WORKS [Tix ^lANi VAcrnii: 
AXI) Tuade, E. C. vol. viii. col. 2(11 : Mjmvo, ihi,{, vol. v. 
col. 6701. 

STRIKES [TiiADiirt Unions, E. C. S.]. 

STRUTS [Roof, E. vol. vii. col. tig. 11]. 

STYRYLAMINE, CinnifJnminr, (’„TT„N = N’ira(C„n„) 
[NC^^Hn)) » base obtained on heating styrylic cliloihle with al¬ 
coholic ammonia. It forms small coloii]i(!as ciy.'^UiIs, which melt 
below 100'. It is insoluhle in water, hut (‘asilv soluhle in ether. 
SUBMARINE NAVTCATION [T()ni-Ki>o.‘E. C. S. 1. 
SUBMARINE TELEGRAPHY fTi’.LK.mAiMT, Ei.f.ctrtc, 
E. G. S.]. 

SUBMERSION [Drowning, E, v.d. iii. cl. OTO]. 

SUBMERSION EIGURES OE JdOUIDS, a term applied 
hy Mr. Tomlinson (‘i’hil. Mag.,’ .Imm and Nov. 18(54) to a 
reinarkahly beautiful and varied set of figures ])roduce<l not 
like the OoiiKsivu Fkuirks ok Lhh iuh [E.S. col. 75(5) on 
the surface, hut hy allowing a droji of a li<|idd to <lescend 
through a column of another litpiid, when it breaks up into a 
figure varying with the nature of the litpiid drop and that of tin* 
column. It is not possible lo convey an ide.n of these ligure.s 
without seeing tin* I'Njieriinents ov the <‘ngr.iviiigs which repre- 
scTit them ; hut wo may (piote one e\am]ile, namely, that of a 
drop of fousel oil in a coiuiiin of puialiin oil, it being of course a 
condition that the dro]) shall lx* of greater (hnisity than the 
Ihpiid of the eolunui, whiU'in the case td i ohesiou-ligures the 
drop is of about the same or nf less density than the liipiitl 
whicli forms the snrfaci*. 'Jdu' droji td' fonsei oil first forms a 
kind of dish bagging downwards, and this almost immediately 
exjaiiids upwards, swells out into a <lome or cone, the boundary 
ring of the dish lirsl formed evjianding all the time; the jmint 
of the eone remains fixed in the Jiijuid, while the lower edge 
hecomes arched at four eijuidistaiit jxiints, fin- edges of the 
arelnts being heautifnlly fringed, and lets fall liiu-s with dro]»s at 
the ends wJiieh form separate cones, each of which luromes 
aich(*d and lets down other lines with dro]»s. In this way a 
figure is produced of great heauly, and with an architectural 
kind of effect which is very striking. Tin- duration is alst» con- 
siderahle, .and the textina; of the figure is gauze-like and delicaU;. 
A distinct class of figures consists of what are called rolling 
I’ing.s, foriinal hy separate droi*s of a solution such as that t)f 
common salt contained in a filter arranged so that distinct drops 
may fall at intervals of a second (U- two into a column of wafer. 
In .such case the forces are (f) diffusion which form.-H tin- ring, (2) 
gravity which causes it to sink : tlu! resislaime is friction retai<l- 
ing (l) the descent of the ring, (2) its diffusion, 

isUBSCRTPTION, CLJORKLVL. Jt was clearly tlu*. intention 
of those who di-ew ii]) the XLli An ides in 1551 that they 
should he subscribed hy the clergy, Ibi a royal mandate issued 
June 19, 1553, reipiiring all existing ineumbents to suliscribi*. 
(the jienalty for re.fusal being d(-pii\'ation), and exacting .suh- 
scriptioii as a condition of future incumheiicy. But it was hy 
no means generally acted upon, and the king’s death prevented 
the enforcement of the mandate. Tlie XLJl Articles of 1.5.')! 
hecame the XXXTX of 15(52, and when the.se had been again 
ratified and confinned (1571) by signatures of both Houses of 
Convocation of cither province, an Act of Parliament was p.a.sHed 
the same year reipiiring the clergy to “declare their assent, and 
snh.scribe to all the articles of religion, which only concern the 
confession of the true Christian faith and the doctrine of 
the Eucrameiits.” Previously to this, in the early part of Eliza- 
hetli’s reign, a certain document called the XI Articles, Imd 
been read hy the clergy twice a year. (Convocation, in 1571, 
made 8ubscri])tion to ail the XXXTX necessary, avoiding the 
ambiguity which lurked in the w’ords, “ which only, &c., and 
which gave rise to many legal questions. Euhscription, liow- 
ever, was but carelessly enforced till Whitgift’s primacy w'hen it 
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was vigorously jwessed, and that pivlale was, in fact, the author 
of those, famous propositions which were afterwards known as 
tlu; three Articles (*l the 3l5th Canon of 16(13. By this no per¬ 
son Could he received into the miiiislrv, hold any living, «( 
exercise any ].reaching function, without having signified his 
as.sent in very stringent terms to tlu- King's Suj>remucy, the 
1 rayer-Book, ami tlic XXXIX Articles, as “all and every 
agi-eeable to the Woixl of (lod."’ Subscnptioii was next enforced 
on the universities. The Oxford Convocation, 1573, required 
.-’uh.srripiiun hejoiv taking a degree, and, 1576, upon entering aux' 
colUgi- hall. Cambridge was more lenient, and it was not till 
July 7, 1(513, Ihul siibseription was required even from bachelors 
or <loctoi-s of <livinity. In l(!l(; the. king vei|uire.l every person 
w'ho took a degree to subscribe the, three Articles of the 36lh 
Canon, but sm-h strirt subscri[)tion was laid asidi- at (.\amhriilge 
in 1(516. At Oxfonl, however, it was i xadeil till <[uib‘ lecently. 
The Act of Unifonuity of (.'harle.s 11. imposed .sul>M'ri[>tiou upon 
all he.'ids of colh-gea ami halls, ami Sheldon and i,,s siuce.ssors 
righlly i‘iiforee<l the .361 h Cmiou. An effort was made hy 
an Arian school of Clergy, Ju-aded by Archdeaeon Blackhurne 
ill 1771, lo remove the im]>osilion of tests, and pclititms to that 
effect were ]>re.senled to the House o*' Commons, but without 
])r(tdu( iiig any re.siilt. At the univer.sitie.s, however, conce.ssioiis 
wereimuie, and atj'amhridgi-, 1772 and 1779, a.simjde deelaration 
of im-mln-rshi]) avitli the Establishi-d ('hurch was substituted 
fc*r tin- older subM-rii)liou in the ca.si- (jf graduates in arts, civil 
law, medicine, and music. The 19iH. 26 \bct. c. S8abolished .suh- 
scriptiou of any kind except in case- of theological degrees, hut 
continueil the ul>ove declamtion of ehurch memhemhij) as a qua¬ 
lification for becoming ainembi rof the senate. Subscription was 
abolished at O.xford for luichelors of arts, law’, medicim-, and 
mu.sic by the 17 A IS \ ict, c. si, and hy a recent eufictinenl — 
tile Diiiversitic.s Te>ls ,\cl, 1S71—no one at (Vsford, Cambridge, 
or Durham i.s requiretl to subscrihe any profession of fuitli for 
any degree, or tin- exercise of any right of graduates, excejtt in 
divinity. 

In i sii J a Bo\al CommisHioii was issii *(1 to consider and re¬ 
vise tlu- various forms of siib.scrlptiou and de,chiral ion reipiiretl 
to he made by the clergy of thi- I'liited Church of England and 
Ireland on ordination or ajtjtoinlinent, &»■., to any ecclesiastical 
dignity, and to i'e|)ort how far they miglit h<* altered, &c, Jt 
con.si.sted of three archbishoji.s, four bisliops, and in luldition to 
several clergy, nieinhers of both Houses of I’arliainent, and 
other hiyineirof the Church of England ; and its ri-coinmeiuhi- 
I tioiis resulli-il in tin- passing the 2S 29 Viet,, (-ntitled “ an Act 
I to amend the L;nv as to Siiltricriplions, &i-,, to be taken )>y tin* 
Clergy ol lln^ Established (3mrch of England and Ireland,” It 
<-naets that the following Di-claration of A.s.sent shall be made by 
all ]>er.sons at onlination or institution, or on being licensi.-d to a 
curacy, and that no other suliscription shall he nece.ssary I, 
A. B., solemnly maki; the follow’ing declaration : 1 assent to 
tin- .WXIX Articles of b’eligion, ami to tlie Book of Common 
J’rayer, and of the Ordering of Bislnqts, Priests, and Deaeons, 
1 belie.vm the doetrqie of the Uniteil Chnreh of Englainl and 
Ireland as therein set forth to he agreeable t(» tin; Woixl ol God, 
.and in Public J’raytu' and Adminislratioii of the Saeiainent.s, I 
will u.se the Eorm in the said Look ]m-.sc,ribed, and none other, 
except so far as shall be ordeii-d by lawful Authority.” 

In JS(55 the Royal Licence, w’as granted to the Convocations 
of Canterbury and York to alter or amend the 36th (,'anun and 
tt» .suRstitule. another. Thi.s was accordingly done, and the 
( Janoii thus brought into agreement with the Act of Parliament 
was ])ublished by letb-rs ]>atent, IS(57. (Ilardw'icks JliKltu’ij of 
till- Ariirkx; J*ra\in--llook Iiitcrlanrd; Acl< if J'tirliamnit, «S:c.) 

SUBWAYS, tunnels of a particular class, carriird tlirough 
the streets of towns. The brick sewers of the metronuli.-s are 
subways, though not ii.sually so called. Some of the finest 
briekw’ork evi-r executed is presented in the four great arteriexs of 
the main clrainage sv>tem of the metropolis, knoxvri as tlie high 
level, middle level, loxv level, ami southern Bcwcrs, which, ow’iiig 
b> the great depth beneath the roads and street.s, were mostly ex¬ 
cavated by tunnelling. The main artery of the Paris sewers, 
constructed during the reign ol the late. Emperor, wdieii J’aron 
Haussmann xvns prefect of the Seine, is a suhvyay of analogous 
clmrai-.ter; it extend.s for miles on both side.s ol the Seine, and 
is 15 feet wide hy IS high, with a pathway on each side, along 
M’hich inspectora and workmen walk. This subway, it may be 
oh.serv'cd, is intended chiefly for carrying off rain water and street 
drainage, the cesspool system being still adopted for sewage. 

A Hubw'ay ibr the conveyance of parcels and mail-bags is 
described in Pneumatic Transmission, E. C. S. col. 1714, 
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SUFFOCATION, DEATH BY. 

A tunnel under the Tliamcfl, known as the Tower Subway, was 
opened in J It in a cylindrical iron tube, 7 feet diameter, 
laid in a tunnel cut deep in the river lied. The work waa begun 
at the two riuue ends, at the bottom of shafts 10 feet diameter 
l>y (50 feet deep. An ingeniously constructed shield protect(‘d 
tile Avorkinen during the (fxcavation of the hori/onhu tunnel, 
which is about 1320 f<a;t long, at no jiart less distant than 32 
feet below the be.d of the river. 1’he tube, is built up of seg- 
jTientsof thick iron plate, bolted together by flanges, and ciiulked 
in w'ith tow and cement. The outside of the iron is protecte<l 
from the daitii) earth hy a layer of blue lias ceinenl, nearly as 
liarrl us stone. AVlicn iirsi opened, this subway was provided 
with an oniiiihus for jiassengei-s, running on a narrow-gauge 
railway laid along the, bottom segment of the tube, and hauled 
liy a fi-xed steam engine and a steel win; rojie ; but difliculties 
occurred in the working, and there is now’ nothing more than 
a footw’ay through the tube. 

[■nderground railway.s ])r<‘s<‘iit tlie cbaractiT of subways, wlieii 
laid under, and jiarallel with, the roadways of the streets. Tlie 
Metropolitan Itailway, from Kensington to Moorgate Street, and 
the Metropolitan District llailway, from Kensington to the 
Man.sion House, ])art,ake of tbi.s cliuractei-. The Avlioh; length w'as 
constructed by o]»en cutting from above, afterwards covered in. 

Subway.s of a ii.sid'ul kind have biien c<nistrncted by the 
Metropolitan Board of Woiks, to avert an evil wbiidi used to be 
of freijuent occum-nce—the breaking-up of the street paving 
for the formation and repair of sewers, Avater-jiipes, gas-pipe.s, 
and t(degra]ih Avires. AVhen a new street is to be luiilt, the con¬ 
struction of such a suliAA’ay, beneath the jiroposed carriage-VAiiy, 
is one of the first wurk.s undertaken. In (jarrick Street, near 
Cov(*nt (lardeii Market, the subway is 12 feet Avide by (ii high ; 
it contains Avaterjiiiies, gas-jiijie.s, atul telegraitbic Avire.s, and lias 
side' 0 ]ienings to connect Avitii the houses, 'flie scAVer is in 
aiiotlier subway beneath it ; but bolli are Avell provided Avilli 
man-holes, ATiitilating-sliafis, v^tc,, to faeiJitate the prisecutioii of 
repairs without breaking up the surface road. Similar suhAA’ays 
have been formed in other parts of the metrojiolis, where mnv 
lines of street have been laid out. The Jlollioni Valley Viaduct 
lias IxMieatb it u comi)licat(;d series of subways, to accommodate 
the sewers, the jiipesaiid wires, and the Fneuniatie Despatch tube. 
Queen Victoria Street, the ne,AV’ tliorouglifare from Blackfriars 
Bridge to the Mansion House, ba.s a subAvay for the Metro])olitau 
District Itailwav, besides others for the sewers, ]iij)es, and wires. 
'J^he Thames Northern Emhaiikment lias one subAvay for the 
railway just mentioned, anolher for tin- grc'at loAA’-l(',\'el seAver, 
and another for gas- and Avater-pip(‘s—all formetl in the new 
ground obtained by reclaiming the muddy foreshore of the 
'J'liames. 

The above illustrative, e.\amitle,s are furnished by the, metro¬ 
jiolis. Others of somewhat analogous character exi.sl in some 
of the large toAvns iii the north of Kugland. 

SUDOll ANOLIUANUS ; SWEATING SICKNESS [E. (\ 

vol. vii. Col. 5)-l!)J, 

SUFFOCATION, DEATH BY, in ISIwlical .lurisiirudciur, 
death brought ahout by exclusion of air from the lungs, other- 
Avise tlian by hanging, .strangulation, or droAviiing. 

SUGAR CANDY [Candy, E. C. vol.ii. col. 

SUGAR MANUFACTURE AND TRADE. ‘ Since the 
publication of SuoAii Cn.TunK and Manufacti’R!-: [E. C. vol, 
vii. eol. 8H3] many imiiroveiuent.s liaA’e been made, both in the 
curing of .sugar at or near the jilaiitiitions, and in the English 
processes of retiiiing. 

In 1872, Messrs, Easton and Amlenson fitted uja, for the 
Khedive, of Egyjit, a sugar factory, Avhich embodies most of 
the modern inijirovemeiits. It is at Aba, about 120 mile.s south 
of Cairo. The building covers an area of 481 feet by Ibr*; and 
is provide<l with Avater from tin; Canal of Egypt, stored in a 
tank of 14,<)(>() gallons rapacity, on a Avater-tow’er 42 feet bigb. 
All the a]>])aratu8 i.s made conducive to the jnirjiosc of jirociiring 
a larger l atio of good sugar, and a smaller of poor molasses, from 
a given quantity of cane, and to etfect it in a much shorter time, 
than under the old system. There are four caiie-enishing mills, 
each coihsisting of three rollers, rotated hy the jioAver of a double- 
cylinder condensing Bteam-engine, heated by a (bmish boiler; 
these rollers, each hj feet long hy 4 feet diameter, squeeze out 
the juice from the cane hy great nre-ssiire. 'Phe juice falls into 
a juice tank, provided Avitli a double set of strainers; AA’hence it 
is* rtrised hy a centrifugal pump into steam clariliers. Sul¬ 
phurous acid gas, manufactured in a separate njtparatus, is 
admitted into the clariliers ; these are twelve in number, each of 
450 gallon^ capacity, Avith copj)eT bottoms and steam jackets, 
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and heated hy steam of GO lb. j)re88ure, on the square inch. The 
'nice is claiiiicd in these vessels hy the combinetl action of steam- 
leat, sulphurou.s acid gas, and milk of lime; and then flows 
into suhaideTs, which are also twelve in number, each a cast-iron 
tank, with outlets for scum an<l sediment. These impurities, 
instead of being AA’asted, arc; collcctt'd in separate tanks, from 
Avbicli they IIoav into bags ; hydraulic pressure then squeeze-s out 
nearly all the moisture from the contents of the, hags, andremlers 
it available b)r the, production of good sugar. The clarilied 
juice, freed from scum and sediment, floAvs into concentrating 
vessels, five in number; each of these; is a large Hut cojqier 
tr.ay, G inches deep, heated by liot water from beneath. Tlie 
steam tluit lise.s from the juiee while evaporating is not lost; 
it is stojqied by n semicylindrical hood over each tray, and 
utilized. The juice, Avbeii evajiorated to a certain degree, is 
jniin])ed uj) into the vacmim-jians; there arc live of these, each 
10 feet diameter by high ; mid the vacuum Avithin them i.s 
jirodiiced by air-]>uiTi])s 2.^ inches iliamctcr. In these j)ans the 
juie.e become.s converted into grumilaled but clumiuy sugar, 
AA'bic.b Hows (Uil into cast-iron coolers. The produce of all tlu- 
cooler-s, combineil in mixing niill.^, ]i:is.s(‘s to the crystallizers, and 
IIk'Iicc to the centrifugal machines, Avliere nearly the Avhole of the 
moislurt; is driven aAvay from the crystals. In the centrifugal 
niachiu(;s the AA'et sugar i.s jmt into a scries of baskets or jierfo- 
rated A’essels, each 30 inches by B>; and the rapid AA’liirling of 
these b.'iskcts ex])el.s the ni(dslure. One of the important im- 
]>rov(‘meiils in this .seriiNs (»f j»roC(‘sses is the use of .suljdiurou.s 
aeid gas as a clarifying agent. 'I'lie megass i>r sjieiit cane i.s 
utilized as fuel for the buileivs Avhich .siipi)ly steam to the i l.iri- 
liers and centrifugal nuichimis ; Avliile tlie Avaste steam from (lie 
eva|H)riitiiig-]>.'uis is rendered available for heating the jams and 
AVoi kiiig the air-pumps. 

M. M. (^lil, of Pans, tilted uj) a fine jibmt of sug.ir machinery 
in (‘ului in 1872, at a cost of 32,000/. The machinery Avill 
crush 100 tons of i-ane j>e,r day, jirodiicc' Hlh. of sugar from 100]1», 
of cane, and make !i(iO tons of sugar in an av«T.‘ig(; season of 
120 days—re,snlts much more favourable Ilian could be obtained 
under ilu; old sy.stfin of Avorking. 

The co-o]«‘r:ii,ive sysli'in has Jatidy been adopti'd,Avith advan¬ 
tage, on the sugar estates in tlie islands of St. Jjucia ami Mar- 
tiniqm'; the workers having a i>uc,uniary inteiesl, in the (iiuiutily 
and (jnality of the Avork dom*. A sysUari is also becoming 
established of sejiarating the growing from the curing, the plan¬ 
tations from the, sugar manufaclorii'S : on the ground that a 
good Hugar-groAver is not necessarily a good inanufacturer, and 
virtually I’maies on two trades in Avhich very ditl'ereut labourers 
and ajqiliances are employed. 

The manufacture (»f beet-root sugar is not yet c,<tiidiU‘ted on 
an extensive scale in the United Kingdom; but on the coii- 
liueiit of Europe it lias become an imjiortant branch of iiidiistry. 
HiKET, E. C. vol. ii. eol. 52 ; Beet Puoiu i ts, E. ('. S. col. 2<;r).] 
The t»»lal ju'odm t of beet-mot sugar on the ('ontinont in 1871 
AVii'. esliiiiiileil at hCO.OOO tons. Beet sugar, as Avell as cane 
sugar, can hi; cmiverled into Avhite crystals instead of granulated 
loaf, hy modilications in some of the jiroce.s.'^es. 

The iinjiorts of .sugar into thi* United Kingdom, in recent 
year.s, have been as folloAvs :— 


liair SiKjar, 


1866 

. lit,039,085 ewts. 

. iTO,70.5,015 

iHCiM 

, 11,796, Kit „ 

13,3:19,758 

1870 

12,7t)8,631 „ 

, 14,440,502 

1872 

13,892,560 „ 

, 18,140,057 


lie fi Mil iSiuiar and l^iujar 

1866 

. 660,384 cwls. 

.£1,024,923 

1868 

. 729,865 „ 

1,156,188 

1870 

1,710,176 „ 

2,744,366 

1872 

. 1,787,515 „ 

3,247,138 


There is a rapidly-increasing use of foreign lelined sugar in 
England. The ruAV or unrefined came irom the following 
countries in 1872 

British West liidii*s , . . 3,5)42,501 

Epanish.3,092,862 

East Indies .... 649,477 

Muuriliu.s.981,310 

Brazil. 1,874,595 

Java and the PhilijApines . . 1,195,.560 

Other countries , . . 2,640,2(>5 


13,892,560 




1997 


SULPHACKTYLENTd ACIT). 


ftrLPlRTR TRADE. 


1998 


Eor the imports of Molasses, see E. C. S. col. 1571. Tlio 
re-exports of sugar from the United Kingdom (chielly to the 
colonies) are not large ; in 1872 they comprised only 189, 8:U 
cwts. of raw and 33,420 cwts. of refined. The sugar in the 
bonded •warehouses (duty not yet of the United Kingdom 
lit the end of 1872, comiirised 2,850,292 cwts. of raw ami 2(H), -iHl 
cwts. of refined. Nearly 32,(H)(),0(H) lb. of sugar were used in 
brewing in the United Kingdom in 1871. 

SULPHACETYLENIC ACID, CJI,SO* (2/fD, 
a viscid liquid, isomeric with tiulplutcdi'' Acui [E. (b vol. vii. 
col. 809], produced on heating acetylic chloride with aigentic 
sulphate to 120'^, and suhseipicntly treating the product with 
water. When kept, it gradually decomposes into sulphuric 
and acetic acids. (Kammeror and Carius, Chem. rhnrm. 
c.\xxi. 105.) 

SULPHAMIO ACID, NU.,SO., (Jfi), A7/./,D,). This com- 
])OUnd is unknoAvn in the free stati', 1 >ut its amnionic .salt, KjlI,.SO^ 
(NH^O, i.s obtained by the action of ammonia on .sul¬ 

phuric anhydri(l(‘. When ])ure this .salt crvstalli/es from its 
aqueous solution in tran.sparent colourless hcmihedral crystals 
belonging to the quadratic, system. 1’he ])otjissic and baric salts 
have also been ]>ri!i)ar(id and examined. 

SULPHANILIC ACID, CJ 1,NSO, (//(), C,..77„.V,S'./>,). pi‘'- 

pared by the action of fuming stilphuric acid on aniline or on 
phenyloxamide, crystalli/e.s in lustrous rhombic ])la(es which are 
only slightly soluble in water, and almost in.solublc in alcohol or 
ether. Its salts are soluble and c.rv.stalli/ablc. On being heated 
with fuming sulphuric acid, siilphanilic a<‘id i.s convi'ried into 
(b'mlphaitliic acid, C,.ll 7 NS./)rt ,7/,^This is 

soluble in water, insoluble in alcoliol or ether, and very dillicult 
to obtain in the crvstallinc state. 

SULPllORENZAMIC A(!TD, (VU^NSO, 

When Huljdioben/amide, Cyi^NaSO, (^'ji77j,iV,^.S'j,0„) is healed t<t 
100 ^ for some time with a solution of ]>ota.ssic hydrate, ammonia is 
evolved, and ])ota.ssie, snl]tliohen/.ama(e h)rmed. From fhi.s, the 
acid Jiiay he precijutat«*d hy the addition of hydroehloric acid. 
It is sjsiringly soluble in cold water, more soluble, in ether, and 
freely so iii alcohol or hot water, from the latter of which it 
crystallizes in rhombuidal ])lateH resi'inbling i>ota.s8ic. chlorate. 
It melts iit ab(»ve 200’. 

SUlilMlORENZOIU ACID, (^TT„S(), 
acid is most conveniently nrejiareil by the action of .Milplmrie 
unbydriile on benzoic aci(i. It is a crystalline delitpie.sceiitaeid, 
niiiiKM’ons .salts and ctlieis of which have been ])reparetl, as also 
the nitro and amido derivativo.s. 

I’rejtared by the act ion of snlphuric acid on canqdiuric anhydride. 
It crystallizes in colourless six-.sided prisms which melt at IG.")’, 
and are. very soluble in water, alcohol, and e.tbe.r. It forms two 
.series of salbs, luaitral and acid. (W'alter, Ami. Chc.in. I'ltija. [3], 
ix. 177.) 


SULPHOUAUHAMIC A(TD, CII,NS., The 

ammonie salt of tliis acid, the snIpliiir analogue of carhainic acid 
[ K, U. vol. ii. col. (lOOj i.s jirepared by adding carbonic disiiljdiide 
to an alcoholic solution of ammonia and cooling the mixture. It 
crystallizes in long lemon-yellow ])risnis, Avhicli are ea.sily soluble 
in Avater, les.s so in alcohoL (Jii carelully adding hydr<•chloric 
acid to a concentrated solution ofthi.s salt, .sul]iho«'ar)>amic acid 
is sometimes deposited in colourle.s.'i ueedle.s which are very 
soluble ill alcohol and ether. Doth the acid ami it.s salts ; 
very unstable, and easily decouqiosed. 

SIILPUOCARIIAM'IDES or SI)LPlIO-UREvVS. Theseinay 
l)e regarded a.s ureas in which the oxygen Ls replaced by sulphur,and 
can he generally jirepared by the action ol ammonia or iirganic 
primary monamines on isosulphocyanie- ethers. Hidphocarhaimdc, 
(NU, 

CSN„IL;^ -J CS (C„S„NJ1^), the .suljduir analogue ol urea, is 
(NH 3 

produced on heating amnionic sulpliocyanate to 17<» for .some 
lime. It crystallizes in slender needles or in slnut thie.k rhoni- 
bic jirisms which melt at NO'", and arc very soluble.^ in 
water. Its salts crystallize -wtII (Reynolds, Mour. rheni. Soe,’ 
xxii. 1). Eihyhulphocarhmiidc or cA^|U^dphn-arc<l,(.\\\^,^^^==^ 
(NllEt 

< CS is formed by the action of animoma on 

(Nlla 

ethylic isosulphoc.yaruite. It crystallizes in needles ivhich melt 
at ‘khF and arc moderately soluble in ivaler, more so in 
alcohol. 

The following may be considere<l as ty[tical exainj'les of the 
Bulphocavbaiuide.s, 


Allylsulphocarbamitie . . X.a(t\S)"' (C^TIa)!!, 

Phenylsiiljiliocarbamide . . N.^^OS)" (U„Jlj,)If, 

Dietbylsulphocarhamide . Na(C)SU (CjH,),!!, 

Dinhenylsulphocaibamide. . X.j(CS)" (CVll.OoH, 

Ethylphenylsul]>hocaibamide N/('S)" (CVljl'tColla)!!, 

SULPHDUAHBONK’ ETHERS. The.se are a very numerous 
class of cumpound.s having tin* eomiiositioii of carbonic, ethers in 
which the oxygen is entirely or jiartly replaced hy .sulphur, and 
may he»liviiled into tivo clas.ses,the acid nuljdMcarkinic ethers and 
the Hcafral sulphncarhonic ethers, the former having only i)ne, the 
latter both of the hy<lrogen re))laced by a ba.sylous organic 
radical. Em- an account of the. various meiuhers of ihi.s interest¬ 
ing grou]» we must refer our readers t») AVatt s ‘ Dictionary of 
Chemistry,’ v. 494 rt setf. 

SULPllOCVANlC ACID or hiidiwulj>hi.e>fniiie acid [E. C. 
vol. iii. col. 320). 

SULPlIOCYAXIf' AXimmTDE,,’i/.T/iiV sulphi.le,sul),h{de of 
ri/aitopeit, CjjNjS (t ^A'^.S',,), formed by the action itf ■ ■ auie- iodide 
on argentic suljdioey.imite, e.rv.stallizes in rbnmhic plates which 
have tlieodourof cyanic ii)dide.aud volatilize ^1^»wly ubeii exjMtsiul 
to the air. It melts at GO', and is soluble in water, alcohol, and 
ether. (Liunemaiiu, Atm. (them. Vharw. exx, 3(;,) 

SUldTlOCVANIC ETHERS, The.se compounds form two 
isommic gnnips which may be distinguished iiasiilpfiDeijauie efher.^ 
and i.'io.'ailidKn iiatiie ethers, the former being obtained hy distilliuga 
inelallij* sulplioiyaiiute with the coin‘.sj»nndiug sulphethylio 
acid, the latter by the actii>ii of plu>spboric. auhydriile on the 
di-aicoholie sulplioearbamide.s, Hofmann designates the isosul- 
]>liocyanie eonqioiuuls as miidanl oils, Irom their constitution 
resembling that of allylie i.sosnlphoeyanate or ordinary mustard 
oil. Tin* coihstitutiou of tbe.se etliers, as represented in the 
methyl .si'Hes, i.s S(CN)Me for methijlie solphoepanatt, and 
N’t'!’S)" Me for methijlie ‘iso.sid]ilioeitima‘te. For a descrqdion of 
the numerous members of tbe.se two cla.sses of ethers tin* reader 
niu.st consult AVatt’s ‘Dictionary of Cliemi.stry,’ v. 5IG, and 
tlie ‘ Sn]>plement,’ lO."*!, 

S UI. P11 () H11 ’P r KI (' A Cl 1), (\,TT„XS0„ (211 1 >,( 
a brown uniorpbou.s deli<|Uescenl eonquaiml formed by treating 
liippuric. acid with .sulphuric anliydride. (Schwaiierl, Aim. 
('him. I*harm. exii. 5!).) 

.'HIEPHCMELANrHENlC ACID, snljihnmellouie arid, 
oA’,//., 8'.,), an acid formed on boiling ]»ota«sic 
jiemilj'boeyaiiale with a .solution of ]>otassie siilpliydrate. It 
crystallizes in minute needles wbicli are almost insolnlde in alco- 
Ind, ether, or cold water, and only slightly soluble in boiling 
water. Its silts are .solulde and crystallize well, planie.'on, Aim. 
ahem. rUann. lix. 339.) 

SUEPllOSALlCVblC ACID, tVl^SO,, (2 IK), <\,ll,S,(iJ, 
is juodneed t»y tin*, action of sulidiurie anliNdride on dry salicylic 
acid. It crv.stallizes in long, tliin needle.s, which aiv deliipie- 
seeiit, and v<‘iy soluble, in ale.oliol or ether. Its salts, which are 
cry.stalline, are soluble in water. (OabouTB,/l/m. KInjs. 

|3 xiii, !)2, Meiidiiis Ann, ('lain. Kharm. ciii, 39.) 

SUEPIIOSUCCINIC ACID, (UI„S(), (3 
l»repared by acting 011 succinie, acid by siil|iburic anhydride. It 
forms maiiiellated crystals, Avliich are very soluble in watei-, 
alcohol, .and ether. Tin* suljdiusuccinates are also very .soluble. 

SUIjPHO-URE.AS [Sui,i*ii(K'AHnA.\in)Ls, E. C. S. 

SULPllFH (E. C. vol. vii. col. 9(H)j, IlYrosi’M-Hi Hoi's Ann, 
HjSO.^ -- SHo.^ (2 icceiilly di.se.overed by 

Sehutzeiiberger, ‘ Zeiis Cbem.’v. 54.5, is formed on dis.'olving 
zinc ill aipieous sulphurous acid: no hydrogen being evolved. 
Tin* yellow solution containing zincic by)>osulphiti! po.s.sesses 
great redueing powers, immediately precipitating metallie, sil¬ 
ver from solutions of its salt.s. Kodie llijposnlphite., SHoXao 
(XaO,H(),S^(/^) is very .soluble in water, but, insoluble in alco¬ 
hol, and Avheii exposed to tlie air iu the moist state, absorbs 
oxygen Avith great rapidity, causing a considerable elevation of 
temperature. On treating the sodic salt Avith oxalic acid, a 
solution of liyposuljdiurous acid is obtained of a di'cji orange 
yellow colour. It is much more un.stable than tlie sodic salt, 
raiiidly losing its colour and ilepositing .suli»hur. 

SULPHUR trade. The Italian .-ind Sicilian sulj»hur 
mines employed, in 1872, about .5(HM) miners and 14,(HH) other 
operatives, besMes a large, number ot iiersoiis engaged iu con¬ 
veying the. sulphur to the shipping ports, tlie roads being iiieie 
mule tracks. The Imyer pays a iluty of K.s. ja r ton. 

Mr. C. AA’'. AMiieent, in a communicatiou to the Society of 
Arts (1873), lia.*^ drawn atteiition to the sulphur dejiosits at 
Krisuvik, in Icchiml, and the possibility of rcuderiug them 
avuilttble for European supply. 
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Tliii rftniarkablfj relatitin which (rxintfj hctween sulpluir and 
copper, in the mode of 8upi»lying Engliah iiianufacturcrH with the 
former, i8notic«'d under At.KATj Waste, E.C.S. col. Ofi; Coppeb, 
E. C. S, rol. (J2H; and Pyrites, E. S. col. 17.50. The annual 
importation of roll sulphur into the United Kiufjdom <loe3 not 
vnry;j;ieatlv [IIhimstone, E. C. S. col. 87.3] ; in 1872 it amounted 
to i,(KK),903 cw'ts., value 33(),21()/. Tlie recent ruuid increnst! is 
rather in tluj fonn of pyrites, the iinpoits of w'hicli now have a 
money value fourfold that fd hrimstom*. The loss of sulphur in 
the fumes of the Swunsen and Neath copper works is an t:vil 
the cure of which would au"ment our store of ne,arly pure 
Buli)hur, hesides avertinfj the ruin (jf much vegetation in the 
sun-oundin^' district. The tin smelting works of CoriiAv.'ill also 
send olf much Kuli>hur UH<dessly into tl»e air, from the calcining' 
I’liriiaceH. It avuh estimated in 1872 that one of those works 
alone thus dissipated as much suljdiuriu a year as would siillice 
to make 12,Avorth of Kul|»huric .acid. 

SULPJlUREf)US AVATEKS ; HEPATIC WATERS, those 
iniiHiTal Avaters that Imld in solution liydro-aulphurie. acid oas ; 
such as the Avalers of IlarroLfate. 

SULPHURIC ACID MAN UFAtTURE. [Snmiim, E. C. 
A'ol. vii. e,ol. !)(»2.] 'rin* manufacture of this acid has lar;'cly 
increased, on account of its importamu* as an agent in ])roduciiig 
other cln inical siili.slances much used in the arts. The. ]»roe.esses, 
/ts ?ioAv a<loj»ted at tlie extcjisive works in Lancashire .and other 
northern counties, mav he summed uj) .as follows: (1) Snljdmr 
is kindled on the iron ^30ttom of a furnace or kiln ; and nitre is 
]tut into th(! oven in an iron ])ot. (2) 'I'lie. fumes from these tAvo 

siiliHlanc.es ]»ass toge.ihe.r into large leaden chand)e.rs, to which 
jets (d‘ steam are admitted hy various inlets. (3) 'Phe e.on- 
densi d fumes fall, and mix Avitli a layer of water .at the hotloni 
of tin- ehamhers. (4) 'Phe lifjuid Ihns jirodinasl, knoAvn as ftnu/'i/ 
ftHlftlntrfr (trld, passes into Large leatlen eA’aj>orating-]).aus, wheic 
it is healed and evn|)or!ited to a greater (legret* of cone,eutr.ition. 
(.5) The acid is tniusicrnul to jdatimim retorts, when* it is further 
com eiitratcd hy heat until it heeomes the Kulphnric acid or (so 
e.alle.d) nil nf vitriol of coinineree,. Platinum is a very e-ostly snh- 
slaiiee Avhe.n used for large v(‘ssels ; hut it is found to he the 
cheapest in the end for this particular manufacture, on account 
of its ]»ower of re.sisting both heat and (orrosion. ((>) When 
coneentratefl to the projter strength, uhout J'<S(«) kj», gi-., tin* acid 
is run olf ijdo jars (jr carhoys for sale. Duly a little nitre is 
us(al ; it acts siin]>ly aa!i earlier of oxygen from atnu»splierie. air 
to the acid, and becomes availahh- over and ewer .ag.ain. Maiiu- 
faeluivrs freepnaitly try experiments on suhstune«*s less costly 
Ilian ])latinuni for ilie snljihurie. acid retorts ; and some of them 
hahitiially use retorts made of a peculiar Kind of glass, more 
ueid-]iroof than ordinary chemical glass, and capable of rendering 
mncli ser\'ic,(> before tln.-y crack hy the heat. 

Nnmeroiis ]iatenls are taken out for iinjirovements in the 
mamil'ac-ture of sulphuric, acid ; hiit feAV of them stand the 
h'st of ](roof, and soiiui .are not invae.tie.ally tried at .all. Dr. 
Horniann has said of them that “3’lu‘ majority appear to have 
shaieil the fate of the (Midless nnmher <d’ analytie.al processes 
annually suggested, hut never used exic])t hy those avIio iniagiiied 
them—a soli of eheinieal phantasmagoria, recorded only to he. 
forgotten.” Modilied jirocesses are adojjted, according a.s the 
acid is ])iodn(a*d from .Sicilian brimstone, from roasted ]>yritcs, 
from the snlphnri*tte<l hydrogen resulting from soda Avaste, from 
snljthah'.s of A'arimis o.xides, from sulphides of Aaaiiuu.s hast'.s, or 
from the sulphur gases s»'parated ny piuifyiiig coal-gas; hut 
th(‘ princijtal ]imcess(‘s ado])t»al in the large estahlishineiits are 
nearly as described above, pyrites being the main source of the 
sul}diur. 

SUN. In laicent yiairs the attention of astronomers has lncu 
cHjH'eially directed to the sun, tlui great central ho«ly of the 
danetary .sy.stiin. The revelations of the speetrosco]>e. have 
•een most interesting and important, Refon^, liowever, ntieni])l- 
ing to give any account of them, it Avill he desirable to refer 
hrielly to tlie recent accessions to our knoAvledge derived from 
telescopic and photographic ohsei A’ations of the sun. We must 
class amongst the most inijiortant of these the observations of 
the solar sj)ots by Carrington Avhieh extended over tlie period 
included by the years I8r)3 and 1881. These observations haA'e 
been ably discussed by their author, avIio <leduced from them 
the following elements of the solar rotation :— 

Longitude of muh' of solar ecpiator . . 73'^ 57' 

Inolinali(»n of ditto.7 1.5 

Diurnal rotation , . , , . 14 18 

Rotation.2.5 •38‘J- 

Carrington has establisheil hy his rese.archcs the importiuit fact 


I that the solar 8j)ots in ditlcreiit hititiKh'S have dilfereiit proper 
5 motions. The velocity of a syiot is greatest on the solar equator, 
, and it diminishes as the latitude of tlu’, spot north or south 
I incro.^se.s. Let { he the angli! through which a point of the sun 
t in latitude a rotates in one day, then, according to Carrington— 
^ f=14“25'—16.5'sin. 7A. 

, Sporer has discussed the observations of Carrington in combi- 
Jiation Avith tlie more recent observations of Secehi, and derives 
the following elements of the solar rotation :— 

Longitude of node of solar equator . 71*’ 37' 
Inelimition of ditto . . . . 0 .57 

Diurnal rotation . . . .14 28’04 

Rotation.2-5 

It is to the varying velocities of the spots on diHeront latitudes 
that Can’ington attrihutiis the disccu'dances in the results 
ohtaine<l hy ditl'ereut aslnmomers for tlie time of the sun’s 
rot.ation. 

AVe haA'e next to refer to the im])ortant labours of De La Rue 
in connection Aviib the stdar spots. The result of ScliAvabe’s oli- 
.se.rA'ations of tlie solar sjxits suggested the de.sirahility (jf record¬ 
ing such jdieiiomciia hy the ,a])piicatioii of photography. Ata;ord- 
iugly, a photo-heliograph was erecteil atKew Observatory, under 
the. voluntary sii])erint(*ndence of Dt* La Rne, who Jiad alieady 
acapiired liigli distiiietioii by the ajijdication of plintogriqihy 
to astronomical .science. (Ibservations Avith this iiistriinient 
were prosecuted Avilliont interruption fioin 1882, Fehnnirv 1, 
to J872, .lamiary 30. During this ]K‘riod there Avere ob- 
taimsl 2778 ]»ict.ures on 1724 days. Results of re-eaivlies 
foiimled ujion these observations have heen from time to time 
<-ommnni(‘ate<l to the Royal Soeb'ty. 'fliey euiiliriu the results 
already arrived at r<‘.q)ecting the spots being depressions beneath 
the general levtd of the solar photosphere. They also point to 
]tlanetary iullneiiceas all'ecting the friM|m'iicy of tin; sjtots. The 
same idea liad been already' projxninded hy Wolf. 

It remains to allude brie.lly to the famous Avillovv leaf obser¬ 
vations of the sun announced originally by Nasmyth in 1882. 
These, consist of certain objects on the sun’s surface of delinito 
foini .and magnitude, eurionslv interlaced ttigetlier and sug¬ 
gesting a resemblance to AvilloAV hani-s. .Some astrononuMs, 
inehniing Sir.lolm Hersclnd, ado]>ted Nasmytli’s oh.s(‘rvationsas 
containing tlie uniunineement of a liitln'rto undescrihed phenonie- 
iion. Other-s, including tlie Aa-leran Dawes, maintained tlial 
they AVere merely ]>heiionu‘n;i that had been observed on lln* 
sun as early as the lime of llie elder Ihirsehel. This conlliel of 
opinion led t(t an animaled diseiission, the result ofvhich Avas 
unqueslionahly faAomrable to the A’ievvs (‘iitiirlaiin'd hy Dhaam^S. 

In connexion Avith the intiTest excited hy this disenssioii 
some excellent delineations of the fe.itures jnvsented hyindi- 
A'idiial spots have heen executed liy Secchi, Lockye.r, and' oilier 
(d>.s(‘i’\'er.s. 

AVe. shall noAv refer to the marvellous results respecting the, 
])livsieal constitution of the sun, Avhich have been reeeiitly 
established hy the application of the s])ectrosco]ic to astronomi¬ 
cal observations. One of the greatest uchievemeiiIs of Newton 
consisted in his di.se.oA’ery of the fact that light is not homo¬ 
geneous, hut is corn])osed of dill'ereiit colours, the hhmding of 
Avhich together constilutes Avhile light. This lie demonstauted 
hy H series of iwlmirahle ex])erijncnts b.ased upon the trans¬ 
mission of a beam of the sun’s light through a glass ])rism. Jt 
wjis found that wdieii the light Avas so transmittiid into a dark 
chamber and received upon a screen, tlie jdieiiomenon seen, oi 
the s]H*etrimi a.s it is called, }>reseiited all the coluur.s of thi; 
ruinhoAV. Of these the red rays Avere discovered to deviate 
least, and the violet rays to deviate most, from the original 
direction of the beam of Avhitc light. Hence, proceeding in tlu; 
onler of their ivfrangilnlity, tin* dilfereiit rays of the s2Hadriini, 
blending insensibly into each other, exhibited this succession :— 
reil, orange, yelloAA', green, blue, indigo, violet. In the, begin¬ 
ning of this century U'ollaslon noticed the important fact that 
the light of the solar sjiect.nim is not contiiiiious but i.s inter- 
rujiteil by dark bands or lines. He did not, however, jiroaecnte 
the. subject any further. It. Ava.s reserved for the celebrated 
(lerniun optician, Fraunhofer, to discover indoiiiindently the 
same fact in the year 181 1. Fraiiiihofer found that each cluinu - 
teristic ihirk line maintained an invariahle ^aosition in tin; solar 
oiiectriun, and he determined, hy careful nieasurement, the 
{) 0 .sitiomi of no fewer than .578 lines. AVith such adniirahle 
skill were the.se investigations jnirsued and executed, that 
Ervutthofer may he said to haA'e made the discoA'cry of the 
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(lark lines of the solar sjx'etruiu liis own, and tlK‘V have ever 
Bince hecn called Fraiddiofer’s lines. The most immuneiit of 
the dark lines were named hy Fraunhofer A,B,(),D, vV., and 
they are still distinj'uished so ; Imt the immense nnmber of 
lines which recent rest'archcs liavt* disclosed as existinj' in the 
solar spectrum, render iuipracticahle the extension of this 
nomenclature. 

It is not oiir intenthm to oivo an account of the brilliant 
researches connected with the hisl(U'y of tliis subject; a number 
of im])ortant results had, however,'be(m ex]>eriinentally estab¬ 
lished ladbre Kirchhoff ellecled his ma;,miticent j^'enerjilisalion. 
It was found that vvlieii solid or lifjuid bttdies wen* heateil to a 
slate of incandescence, tlu-ir sju-ctia (‘.vhibited n succession of 
colours similarly to the solar spi'ctruiu, but without the <lark 
lines visible ill the latter. On the other hand, the spectra of 
metallic (lames and ot gases Incited to iucandesciuice were found 
to consist merely of a few detached hrighl lines. It was 
remarked fiirthermort* hy Fraiinhofer, with respect to the double 
orange-coloured line eliaraclm-islic of the spectrum of sodium, 
that it coincided in ])osition w'illi a i>roininent dark line (iloulde 
also) in the orange-coloured jiart of the solar s])eclrum. 

'Po Kirchhotf was ri'served the great achievement of iuler- 
]uvling the physical relation which exists hetween the dark and 
bright lines of the spccira of incaudesceiil bodies. In the 
course of liis researches il occurred to liini to lest tin* exactitude 
ol the coincidence ol the double oraiige-ctdonred line exhildteil 
by the si»ectrum of sodium with the corresponding Fraunhofer 
line I) of the s(dar s]iecli um. We give his own acconnl of the 
intMuorable e.xpei’iineiil ex'c.uled hy him on this occasion. “ In 
<ird(M' to test ill tlx^ mosl direct manner possible tlie fretpiently 
H'Serled fact of the coincidence of tlie sodium lines with the 
lilies J), I obtained a tolerably hrighl solar spectrum, and 
brought a llanie coloured by sodinni vapi)nr in froiil of Ihe slit. 

1 then saw the dark lines I) change inlo biiglil lines. The 
llanie of a Ihinsi-n’s lamp threw'the bright sodium liiu's niton 
the solar speclnini willi Ulle\]tecled brdliaiicv. In oltler lo 
tind out the (‘\leiit to which the iiileiisity of the solar speclnini 
coiilil be increased without iiiipaiiiiig the di.-lincln< -.-i of the 
sodium lines, J allowed the full suuliglit to shine thnaigh tlw 
sodium llaiiie, and, to my a-loui'-liuuMd, I .aw that the dark 
lilies I) appeared with an e\lraor.lmaa v degiee of <h aiiics'!.” 

'Pile e.xperiiueilt lien* de.-,i .ihed is (h-pelidelit upon a iniliciple 
of ]>liysics wliicli may he thus eiiiiiu iated : Va])ouis rela¬ 

tively at 11 low' leni])ei'at lire ahsovh the same rays of the spectrum 
as those wliich they emit wlu-n in a .state of incaiide.scence." 

Aceording to Kiridiholl' the pre-e,nce of the donhle daik line 
1) in the solar spectrum is atlriluilaltlc to the circuni.^taiicc that 
ill th<‘ lit nit N] there of tlu' sun llieiv exist vai»onrs of soilium 
which ahsoi'h the im,\s of the solar photosphere c(trresjtoniling in 
rcrraiigihilily to tliosi* whicli they emit, lly a similar coiir.se of 
experinii'iit,'. he e,’^(ah)i!dled tin; (existence of a jtliysieal relalioii- 
slii]) hetwa'eii the bright lines of a iniinber itf ttlhcr metallic 
f-ul).slancc‘,s, and the same nunihi'r ol' corresp(tnding dark lines of 
the sttlar speetruni. 

Aceui'ding to Kircliholl', then, the sun is an ineaiide,scent 
solid or jtarlially litpiiil body siirroiiiuleil hy an alnios])liere 
.it a. .stjnii'wdiat lower leiniieialure, in wliich arc citutained tin* 
vapours of various .suhslaiices which ahiorit certain of tin; 
rays of the solar ]th()lospliere (namely, rays the .saint* in re- 
Iraiigihility to tlio.se which they emit), and in this manner 
occasion the ihirk line.-i of the solar spcftnini. In accordance 
W'illi iJiis view he discoveied that iu the siin there art! un- 
tlitiibted tract's of tht.* existence til .-(itlium, hariutu. calcium, mag- 
iK.'siuin, aliiminimn, iron, nianganc.-e, clii'oiMinni, colialt, nitda-J, , 
/inc, c.o])])t!r, titaninm, and hydrogen. The. evidence in supptul «>l 
I he existence of such suhstances in the suirsalinti.‘'iihere is ioiinded 
nj>on the cJo.st: coincidence which has heeii e.-'talilishetl between 
the bright line.s tif the sjmclra of ibe various bodies, when in a 
•state of int'ande.scenct!, and the c.orresiiomling dark lines ol tbt* 
.Sttlar .spectrum. In the case of iron Kirchliotr established an 
exact, coimadonce bt!tween sixty bright lines ol tin- niel.il .ami 
the same number of «lark lines in the .solar spectriini. Angstrom 
and Tluileu extended thi.s ctjinciileiice to-Kio iron line.-:. Jt i.s 
to be remarked iu weighing tlu! tt'.stimonv aihlnced by these 
uiiitt! witnesse.s, that the, coincideiict! extemls in each c.a.se n<it 
only to ])osition in the spectrum and ajipiireiit breadth, but also 
to intensity. Thus il has been foiiiul that the brighter an iron 
line i.s, the darker is the corresjiuiiding solar line. 

Tlie total eclipse of tin* sun of 18bh, whicli occurred in India, 
coiistitute.s an era iu the history of researcho.s on the physical 
coiistitnlioii of the, siiii. It was ascertained oa that oc(’a'i"n, by 
Ain’.-J AXl) sa. LU\.—Mi'. 


observatituis made during tlie interval of totality, that the 
•siiectra of the prominences usually seen around the moon's 
limb, consist of merely a few detached bright lines indicative 
mainly of lixdri'geii [Solar KciarsKs, F. (\S. col. 1930J. Fui- 
tlieriuore, .laniiseii, tuie of the observers of the eclipse, having on 
the following day directed tin; spectroscope to the sun’s limb, suc- 
cecdcil in ■•'eeing the spcctraof the ]>roniiTicnces in full .sun* light. 
It has been already Hinted (Soi.au KcLir.sLs, K. C. S.j that shortly 
sdterwards Li»cky»*r, (piile independently, achieved the same 
impnrtaul .sti*]». 

Ijockycr, having scriitini.setl with the spectroscope the entire 
ciintourot tin* .-ol.ir <li,si-, ])crceived everywhere indications of a 
substance itbuitii-al in composition xvilh the jirominencc-s. It 
apjH'ured in fact that the sun i.s eiicoinjiaased by a layer of red 
matter, of whicli tin* prtiminenoes may be regarded a.s merely 
the mtbeaving.s. It has been already stateil that thi* exi.stence 
of .such a layer or i*nvelti]ic h;nl been inl'iTrid as early as iH.'iO 
fnun a •liscii.ssioii of tele.scopic ob.scrvalioiis of t ‘!ar eelijises 
made .-interior to tlie vear 1812 [Solar Kcliix'^ek, F. (’. S. col. 
1929]. 'riiis envelope lias bei'ii li'iniod the cbroniosjiheie. 

An important object was attained w’lieii it xvus found j»ossiblc 
to ob.xt-rve the spectra of the solar proniiiicnces iu full suii.shiiic. 
It remained, however, to tlevise Home means of viewing the 
jiroinim nei-s themselves, sit as to arrive at a know'Iedge of their 
physical features ami of (In* changes to whicli they might ]>e 
.siibject. Farly in IM)9, Huggins WMs enabled lo sei* a promi¬ 
nence in full sunshine. 'Phis la* etfeeted hy widening the slit 
of the speelnisvope ami n-ing eoloured media, which absorbed 
the rays t-ixvard.-^ tin! violet eml itf the s]iectruni. Shortly afler- 
w-.-ird.*. Jjoekver ami others, by n.'-ing a higher ilisnm’sive ]toxver 
tli.iii w'as originally aviiilable to Jluggins, succeeded in ]ierieiv- 
ing the same plieiioiiiena without having jM'cour.'io to the u.se of 
coloiircil glas.se.s. 

Ilesides the |)romineiil bright liin's characteristic of Iiydrogen, 
the '-pcclnini of tlie clironio.spheie occasionally exhibits a iinmher 
of oilier bright lim-:. 'PlieM* hitler do not. however, iiseeinl to 
any gii it height iu tlie eliroinosphere. (d’ the suhstanees the 
ii'<-.-ciu-c of whii li in tin- c.hritnn)..;phere lias llius bec'ii detected 
tv .spcetitiscopie ohsen at ions we niiiy mention the metals 
.'odiiiiu, niagnesiuni, h.irium, iron. 

II has been slmw'ii Iw the rese.inlies of boekyer ami Frank- 
lainl, tiial in tin* sjM'<-!inm of tlie chi'oiuospbeii* the bright line 
eoincitlenl with F lake.-i tin* form of an arrow head, the iia.se of 
whieh re.sls on the sun's limb. 'Plii.s w'iileiiing of the hydrogen 
liin- was deniou.'lrated by tlieiii to arise Ironi tin! increased 
jn-e Kiiii* a.nl teiiijieralure of the gas in the, lower strata ol tlie 
ehrounispheie. 

The V.ii-vilig Jippearam-es of the jirominenees have been 
-tmlieil very sm ei-..>.-.rnlIy by Lockxer, /lillner, l{«-.«pigbi, V'oiing, 
and olln‘ 1 -tiiiservei's. li has been a''eerlained that those plu*- 
mum-na .ire liable to eitntinual ami ext'-nsivi' changes. In some 
iii'-tance.-:, indeed, those changes liave, been c.barac.teritied by 
startling .smldeiines,-. Hespiglu has jierseveringly oltc.ervisl the 
pii-itioii, height, ami fonii ol the ]ironiinences visible daily 
aroiiml the entire* contour of tin* sun’s limb, and lias iiiapped 
tint the re.mlts btr the [Uirpo.se of inlereoinjtari.son. The i'ollow- 
ing com lii.sions have lliuHbe<‘n th-diiced by him :— 

1. In the ]ioIar regions promim.-m-es o(!(-ni- only <‘xcepti«inally. 
'Pin* tli.strie-t fiom which they an* ab.si'iit lie.s hetwi-eu north and 
iiorlli-ea*.!, on the etin! siile, and south and sonth-we.st on the 
other ; the porti.iii which i.^ iiliiio,-t entirely withoiit jtroinincnct:.s 
h.is- a .seiui-diann-ter of 22^ . 

2. 'Pin* region iu wliieli the proiijineines most frerpieiitly 
ticciir Jies IteUveeii noilli ami miilh-w’e.st, at about 15" north 
latitmle, in a itla-'e where sttlar .sjtots arc rarely seen. 

9. 'I'll-- prominence.-, are, therefore, ithemtine.na diHtinet 

fi-oiii the .'-pots; lliev are. ])robably juoro intimately eonneeted 
with the formation of laciihe. 

•1. 'Pile various forms «tf the proiniin-nces slmw' that they are 
not of tin* natnro of elomls whicli float in an atmosphere in 
wliiih they an* priMluccd by local eondciis.'itions. They resemble 
nincli more ern[dions out. of tin* chroimisplieri!, whieh oileii 
si»ieatl out of tin* higher regions, ami lake tin; form of bompiets 
of tlower.s, Hoim* being Iteiit over on tun: side, and some on the 
other, ami w'hh:h fall again <»n l<i the .snilac.e of the chromo¬ 
sphere as rapidly 11 .“ they nt.se Iroiii it. 

.5. It ajtpears ihtil eriiplions of hx tlntgen take place from the 
interior of the .sun. 'J’ln-ir form and the extreme rajudity of 
llieir motion iiece.csiiate.s the hypotliesis of a rcpulwYe power, 
eith<*r at the Kurfaei* or in tin* mass of tlie huh. 

According to Kirchhoirs theory of tlie physical constitution of 
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tlu'. 8iin, ili(! Holiir spots art* (.loiulti or Kcoriu lloatiu^' in tlie liquid 
pliotosjdicre (d tin; suii. Tins is nmnifcBtly opposed to AVikon’s 
theory, accordiii^'to whicR the. sun spots an*. d{!T»reHHioii8 heneuth 
tlic f'oncnil le\ol of Die plioto.sp]jere. AVlnle the results of 
inocleru tel(:8(:(»pi(; observuti(UiH me in siii)port of AVikou’s 
theoty, the spectroseojie serves to explain the fact of a solar 
spot hein;j[ tlai k»;r tlian the general surface of the sun. Tliis has 
Iteen clearly shown to he the result of K^iueral absorption. 
Furlhcmiore it has been ostahlislied tliat the absorption is 
;'reater in the central re^^iuii of tlie spot than towards the ed^es, 
whit;h aj'Jiiu is (;(jnforniultle to the re.'^ults of tele.scopic obser¬ 
vation. 

Allusion has been ]nad(! to the a]ii»lieation of the s])ectroscopt‘ 
by means of which linjfgins established the. fact that the stars 
are in sotiui instances a]iproachin^' the earth, udiile in others 
tli(;y are recedin;' from it [Staks, E. ('. S. col. ]r)!):ij. Lockyer 
has ajiplied the same jirincijde to the. determination f>f ^aiseous 
movements on the sun’s surface, llis re.searches have been 
founded u])on <ibserved disturbances of the liydifiifen line. F, 
Let us sujtposc lirsl that a vertical eruption of ”as, followed by a 
subseijuent de.scmit, occurs in the central reunion of the solar 
<lisc. The result manifestly will be that in the one case a 
fitr(!am (»f ijas will be ap])roac.liin}f the earth, and in the other 
cas(! a stream Avill be recedin^r from it. 'Fliis will «-.ause the 
hy<lro<ren line F to deviate in the former instance towards tin* 
violet end of the, s])eclrum, in the latter toward.s the. red, and 
the (d)st'rved amount, of distuibnnce will indicate the velocity 
Avith whic.h the ^as is moving. laM.kyer found in this manner 
that the {.(as on oin* occ,asion was moving" with a velociU of 
thirty-eii^dil miles in a secnml. Attain, takino t he ca.s<‘ of a spot 
ohservetl at the sun’s limb, it is plain that a similai' di.sturbaiiee 
of tlie hydroof.'u line K will indicati* tin* mov<*ment of a circular 
stream of o-is juir.dhd to the suii’.s surface. In other Avoids, we 
hav(! in this Avav n'vealed t.o us the oc.c,urrenc.e of a s(»Iar storm 
or cyclone. Lockyer found that the storm, in one. instance, Avas 
travidliiif,' Avith a velocity of ItiO mile.s in a se<-ond. 

Proctor KU]i])oses that the jieculiur features of tin* corona S(‘<‘n 
around the. dark body of the iikmui dining total eclijrses (d the 
.sun are attrihutttble to enormous erujdions fnnii the s(dar ]dio- 
toKjihere, a view td the subjert Avhicli seems extremely pndtable. 

SUN"STIIOKE, a term applic.d Avithout much di'^criminatitni 
to very diUVreiit etl'ects re.sulliny, from i;\i;rtion under a hot . un. 
One ]>er.'-on so exerting himself Avill I'aint, another Avill be seized 
Avitli apoplexy, a third Avitb maniacal e.xc.ilement, and tliere are 
many wlio date a .state of impaireil bodily (»r mental health from 
the. sun's act.iou at. si me I'euiote jieriotl. 'I’he treat.iiient bc.st 
adapted to the majority of cases of sun-stridve is that proj)er to a. 
stale of faint ill,LC or e.xliaustioii. 

S11N K KN SUN'S, RA1S1 N( b Shij»s which have foundered 
in ileeji walei'are often too iii'mly embeihled, or have been loo 
mue.h shattered, to eiicourae'e any atteiiqd to raise them. In 
such cases, however, siicci'ss olt.eij attiuids a .seandi for some of 
the. content-,. Diviii;; bidls and submarine ves,sel.s arc emjdoyed 
for this pur|)ose. 'I'he former are iioav so much improved, that 
men can remain down lielow lou ;4 eiioui^h to fasten treasure 
clu-sls, mail-lia,:.^,s, bra.ss eims, and olhei’ valuable articles c.-u- 
taiiied ill the wreek, to (liaiiis suspended from a sliip or liolib r 
overheail ; whih- elo.'^ed ve.ssel.s, uiitler various fanciful name.s, 
whiidi h.ive a sli,u:ht |io\\er of ]i7'oL;re.s,-.ioii as Avell as of .-i.sc.enl 
and descent, arc similaily eiiiphned. In 1^57 a ‘Nautilus’ <ir 
submarine vessid, employed in the coral tishery, T»'covered .maue 
treasuiA' from the Ski/ I’nlrn, olf \ eiiez.uela. 'I’liis AA'as the tlao- 
ship of a Spanish siptadrou, sent out to the Spauisli cohmies in 
liSl.'j ; it, blew up in tlie Ray of (bimaiia, and sank in (»(» 
fit boms Avater, cans ill'.; down with it treasure to tin- value of 
:’.,t>iti),(»;)() dollars. About oiu'-teiitb of ibi.s amount. Avas re¬ 
covered duriii- the next forty years, by divers avIio tle.semided 
in ilivin^f bells, and oroped in tin* mud and saml around the 
wreck. ’I’he ‘Nautilu.s’ emjdoyed in IM.")7, somelliino helAveen 
a bidl and an emdosed boat, (*nabled the divers to jjet into the 
Avi'e(d\. ilsell, and to re.--cue mau_\ pmdvels of Sjianisli dollars 
Avhich had until then < luded .se.ueh. In ISUD a company, called 
the ‘ (i.dli'on'rreasure \b'nture,’Ava.s fornu-d, (;ither to jai.se, or 
to searidi for treasure without laisinj^, the f^alleons Avhicli had 
lieen sunk or buriil, hy Sii' ('loude.sh'y SlioA’el in Vij^o Ray in 
IT02 ; hut we have no record of the amount of success which 
lias attended the venture. In .1S72, M. Toielli eonstrncted a 
submarine boat for use in the coral li.shery olf Sardinia ; it was 
a comldnation of luiat and b(dl, and Avas so in} 4 :eniou.sly jdanued 
that the cable ]»y Avhicli it Ava.s snsjiended from a vessel acted 
at tlic same time a.s an electric cable, for the transmission of 


mcBisaoes up and down. Men can remain down in it a wlude 
day ; and a hope is entertained that the apparatus will be found 
available in aiding to raise sunken ships, as well as in the opeia- 
tion.s of the coral lishery. 

Colonel CoAven, an Amei’ican en;>inecr, who has been mudi 
en{,^a''ed in eiitejpi’ises of thi.s kind, ejicleavoured, in 18.71, to 
raise llie IT.S. .steam frigate d/moart, Avbich liad biien Avreckeil 
or submerged. lie provided air-tight cases of canvas over imlia- 
ruldier, strengthened by malting ; tliere Avere tAventy of these 
cases, repntt'd to lum; a lifting power of 100 tons each; but all 
burst before they had excited a buoyancy of 1) tons ; and the 
attempt failed. More succe.ss attended an enterjiri.se iliffen-ntly 
comhicted, .soon after the rlo.si- of the Uriineaii war. The Ru.s- 
siuns liad sunk numerous ships in the harbour of Sebastojiol, lo 
check the ailvaiice of the besiegers’ war vessels. AVhen the war 
Avas over, the Ricssiaii government emjdoyed Colonel (lowen to 
rai.se the ships, lie constructed timber caissons lined Avilli zinc, 
e.ach in six comjuirtments ; and (‘ach provided wdth a -lO-lioive 
iioAA'er sleam «‘ngine, to drive windlasses and a centrifugal jaimj). 
The.si*. caissons Avere brought over one of the. sunken shins; 
chains Avere loAvered, coiled round the sliij), and made tiglit ; 
the cui.s.sons were sunk by letting in Avate.r, and t he chains again 
tighteneil. 'J’lieii, hy pum|»ing out the Avater .again, the cai.ssons 
ro.M- by tlu'ir bmtyancy, and brought up the. sunken vi‘.s,sel Avilh 
them, or at least lifli*<l it from the ground. They Avere then 
toAved out of tlie harbour by a steamer ; and the subnu'rged 
shiji wu.s finally raisi d to tlie siii’l'iici', or sunk in deep Avater, or 
Idown uj>, acconling to circiimslances. 

In listiH a ves.sel of 400 tons, the TiirmiKl:!, Avrecked in seven¬ 
teen ralhoms water oil' New Zealand, wais snccus-sfully rai.sed. 
Four limber cai.ssons or ]>oiiloons AVt r»‘ jirovidcd, each liaving 
four watei'light comjiartinents, with valves and jiiimjis; they 
A\ei-e alsiut 0.7 feet by 14, and 8 feel deejt. They Aven- bi-onght 
two on each side over tin* Avreck ; Iweiity-tAVo biainis AVere 
sti'etclied uc.i’oss fi'om side to side, and forty-four lifting e.hain.s 
suspended fi’om them ; Ihe.se cluiin.s Juul strong hooks at. the 
lower ends to catch into tlu; jjorthnles of tin* wrec.k. 'Plie jion- 
looiis were filled with waiter at low' tide, and the water jmiiijied 
out again as the tide I’o.si'. Ry the Avorking of Avindhi-s-.screws 
at the top, the chains (which were formed of links l:i feet long) 
AveiH* rai.sed, and shortened hy inmoving one, link at a time; 
until at length the sulunerged shij) made its ajijiearance fairly 
abov<‘ the* surface of tin* Avati'r, attached by the hooks lo the 
lower ends of the cliain.s. The lifting amounted to little le.ss 
than loo feet vertical. 

A similar uiidcitaking Avns sncccssfidly achieved in Relfa.-'t 
Rough about ibe .same time (|,s(i,S). ’I’lie //'o(/‘, an iioii mail 
steamer, had .sunk in 42 fell of water, Avilh 8 I'eel. of soft, mud 
around it. T\le.s.si'.s, llarland, of Rell'a.sl, uiidertook to laise it. 
Kour iron aii-tanks w’ere made, having a, luioyant power of 8oil 
tons ; they were ranged in two jiairs, and hound togellnu' into a 
soli, of raft by ci-oss limber.s. Fmm these timbers descended 
lifly stout chains, Avilh hooks at their lowm- ends ; other hooks 
Avere fixed by divers to the side light holes of the sunken shiji, 
oAer which the raft wa.s moored. Kifl.y .sorcAVs at the tojis of the 
chains Avei'e AVorked by men at Avindlasses ; the chains dragged 
iiji the shij» out of the mud, and gradually nj» to the surface of 
the water; a steam-tug liiially drew it to Relfast, Avhere it was 
emjdied of AvatiT, examined, and rejiaired. 

A scheme, of this kind has heeii I'ecomiueiidcd for lifting shij*- 
over bai'.-. or .shoals at the Jiioiiths of rivers and estnarie.s. 

SUI’FRFLISlON, a term ajijilicd lo cei’tain eoliths, such a,- 
suijihur or jdio.sphoriis, Avhich heing I'eiidered fluid by heal, 
do not letui-Ji to their .solid stale on cooling, until they are 
brought into contact Avith a micleu.s. 'riie. sidiject is related to 
SupirnKturKliml, si:e SoJ.UTluN, .Sri'EU.SATL KA’riCJ), E. C. S. col. 

SUPERSATITRATED SOLU'I’ION [Solution, Sli>i:u- 
E.VTUUATKI), E. U. S. col. 10.42] 

SURPURTEUS, in Herahhy, tlie figures whicli are jdaced on 
each side of a shield as though to ujiliold or guard it. Snji- 
jHuters are said to ha\ e been first granted by Edward ITR, hut 
Avere infreijiieiit till .some time after. They are. iioav borne ol 
right by the i>ecrs of the* realm, but not by spiritual iice.rs ; by 
knights of the Uarter, and knights of the grand Cross of the 
Rath ; the chief muiiicijial coiujianies of the City of Rondon : 
and the chiefs of the jirincijial Uigldand Clans. In Eiighiud 
siijAportera can only be assigned by a sjiecial grant from the 
Crown, but in Scotland the" J.iOril Lyon may grant or confirm 
their use. Sujijiorters may he either human iiguves or real or 
imaginary animals, lejieated on the two sides of the shield, or 
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the ftiiiistev fi^iirc ililR-nnit from tlie iU*xtor ; thus the Vi.yal suu-' 
porters of the arms of Eu^laiul are the familiar lion ami nni- 
corii; those of the Duke ot Devonshire, two slags, proper ; thoM* 
of the Duke of Sutherlaii<l, ilexter, a wolf nrtjrnt; sinister, a 
savage man, proper, [Hkualbry, 1], (I vol. iv. 'col. (5(j}).l 
SLiPPOimNG POWER OF PILES [Foi ndation.^ E. (\ 
.S. col. l()5i)]. For piles driven tlirougli a soft stratum and rest¬ 
ing on a hard one, the .sup])orting power of the. ]»ile is limited 
sinijdy l>y its strength. Rut when the ]>ile is driven into, hut 
not through a soft stratum, the .su])porling power t)f the ]»ile is 
due to the frictional resistance of its suifana'. In tin* la.se t)f 
some round piles, averaging 1:2 inches diametiu*, tlrivt ii into .^ili- 
cious sand, to a depth of HO I'eet, Mr. Mi Al}»iue found l»v .actual 
trial, that the resistance of the ]»ilc to sinking, or to being with¬ 
drawn hy (i .statical load, AVas l<ni l.ins, or about 1 t<m per sipiaic 
foot of the surface of the]iile. Rut since the frictional resistance 
will vary very greatly with the condition and nature of llui soil 
and witli the dejdh to Avhicli the yalc is driven, it i.s A<-rv de.sir- 
able that we should be able to form soiue notion of tin; s ipport- 
ing poAver of jjiles from a knowledge of the actual Aveigbl and 
height of fall of the ram by Avhicli they Avere diR’en. N'arions 
formula) liave been ]»ro])ii.sed for this ]iiupo.se, of which the 
folloAving are the most important. 

Let //' he the ultimate siippoiting ]ioAA'»*r <*f a jtile in hms ; ir j 
the Aveight of the ram used in driving it; I the length of the 


SUUFAtM’: TENSION OF LIQUIDS. 

^•1. y.col. 2SH); Moi kci i. vu Attuvction ■MomA'n..\uTur,on\, 
E. ( . vol. V. col.717.1 In 17.bl,Segner published a tract entUleil 
‘De tiguris superticiemm Ilui.lavum C’<unmcut.' ((Ibltingeiih in 
A\hich it Avas .slmwn tor I be In'.! time tbat the surfaces of li(jui< s 
are in a sf.atc ot lensii.m. In 17.')(!, LeidciilVost ]>ublishefl a}>a]K‘i on 
the I'oiilraclile lorce of Imltbb s ; • heaipiie communis nonnnllius 
jpialitafibii'. tra(latns.’ In iso,^ Di*. 'riiomas \’oung wrote an 
es.say on llie colie.si^ui of tliiids • Phil. Trmis.* IMPO, l)ul there \< 
somedmilit wbelher In-regaiileil the sii]iertjci.d teiusion <*f litpiid^ 
as a rn'ti orwliether tlic plumomcna act»al as if the liquids 

AVere nniler the intlucnce of a nsile three. 'I'wenty-livc years 
l.itcr, Or, I lough piilili'hcd a ]iaiicr in ‘Silliinjin’s .lonrnal,' 
j A‘ol. xyii., ejuitlod, ‘Inqiiiri' s into the jnaueipies of liijnid 
I attiMi'tioii, in ulii- li Iw I'litertaiiis ibe idea of a contractile torc<' 

I on the sutlace tt| fverv liqiod. Iu I s | i, ili,. Aiiu i icaii jdivsicist 
1 llenry p I'roc. Am. I’li. Soc. iv. od, M . | iking up N’oung’.'« ]>rin- 
j cijde, fndea\ oiireil to denion-l r.itc I he exisii'iicc of a m‘c>s»iri‘ in a 
soa]t-bnblilc dii'cctc'd tow.aids the cciitiv, of Avbicb i.ic inlimsitv 
is in the inverse ratitt of its radius. Tin .mail amoiml of cola'- 
sioii. namclv 5:', gr.ains to the square indi, mauife, inl avIcu a 
plate sii^jicmled Irom mie end ot a scale beam is bnau.;lil in con- 
tai‘t Avitli tile surfai'e of water, and toiti away by adding A\ciglits 
to the other end of the beam (A Oil KSiuN, IJ, t'. V(d. i. col. sd ; 
K. C. S. col. -i:5|, is dui', according to the tln orv of <a|»illaiit \ of 
^ oinig and l*oi>'Min to the ten ion o| the exterior lilni of the siii'- 


]iih'in feet; a the sectional area of the ]»ile in squai'c feet; 1-J j face of water drawn up 1>\ the elcvaiioM of the |.lato. 'I’liis lilm 
the. mo<lulus of elasticity of the ])ilc iu tons ju-r s(piare foot | giv»‘s \va\ tir.d.and the -train is thrown on an inin rlilm. which. 


(Jib,0(11) on iin average) ; A, height of fall of ram in lei-t ; .c, 
avi'i'age distance Avliich ]iile sinks in each of the lew lust blows of 
the ram, in fei-t. 

MoAljiine's formula for a ]iile driven t(. ndii.sal, that is, till it 
docs Jiot ]K*rcc]ttibly Jimve under tin* action of the rum, is - 

= 80 (ic + 0-:2:2S \^h'— I) 

Mr. McAliiiiic makes tin' bearing j>ower of the jtile ]iroi>or- 
tional to the moincnUim of the ram, a principle Avliich ajqieais 
to be erroneous, lie considered that it Wtuild in no case be sale 
to load a Jtile to more than l-Hi'il of the w’fight given Ity his for 
miila, and that for jiilcs subjected to vibration the safe, load 
should not excaaul 1-lotli of //'. 

Major Zanders’ formula is - 



Til this formula the AVork done in cau.sing vibrati<tns of the j.ile, 
in e.omjtressing it, and in disturhing tin* eaitli, is neglecleil, itr 
rather is acc<iiin1e<l for in the const mt assiimeil, aiul tlic bearing 
jKtwer of the jiile is made directly jtrojiortittnal to the w.trk 
accumulated in the ram at the moment ot imj>act, ami invei.Mdy 
jti'ojiortional to the. distance the pile dt'sceiids under tlie blow. 
The formula ruriiishes jirttltably a g<tod rough rule. jMajtir 
.Samlers makes tlu* safe load _i l-8th ot If'. 

Rankine’s formula is— 


;r= 


a w k I -i o- ■»"' 

T F ■ 


2 i: a .r 
L 


Tu Rankine’s formula the bearing poAV('r of tin ]>ile i.s made 
to (hqieiid oJi the work accumulated in the ram, and the AVork 
doin' in coinjirc-ssing the jiile is allowed for. Rankine makes the 
safe load l-3rd to l-loth fV, 

The chief ju'actical dilliculty in using llankine’s formula is in 
fixing the. Aadue of the constant K, an I it involve.s an as.suniji- 
tioii as to the. amount of the work done in ci)Uij|ressing the pile. 
If, on any jiile, tAxm exj)erimeiits can be made Avilb a ram hilling 
from different heights li and hi, and causing the pile to descend 
distances x and x,, resjicctively, then Rankine’.s formula gives a 
result independent of these assumptions. In that ca.se — 


ir 


A) 


Mr. Hejipel deduced from Moseh-y’s formula, which is simlUu’ 
to Rankine^ the following convenient modification 


/'2 k II w J 


where ff is the greatest height from which tlie ram can fall 
Avithout sensibly driving the pile. The value of 11 is to be 
determined experimentally. _ 
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in It-, turn, is rujituivd, iuid s<i ..n milil tlie jdalc is >eji.iriited. 
the AN hole etfi'it. being similar In that i»l ic.oim,; ilu> ualir ajiait 
atom by atum. 'riie Icnacily ufa siilutii'U of suaj» wa-’ loiiml by 
w«-igliing llie qiiaiilily nf waicr which adlincs It. tbe bubltlt just 
bcloj-e it Imist-i, ami by determining I In* tliicknes^ n|' tlic tilm 
from an «>b-«'r\.itiiiii nf if.s cidmir. In llii..!way it was calciilalt d 
that the nmlfcular attrai tiitii of w'atcr fer watm-, in-le.nl nf being 
only b ;5 gr.iiii- In tlic .-.tjiiarn imh, is reallv several linmli'ed 
|»(*umls, iijid m jtinbably equal ti» that nf 1 be alIr.iclmn nf ice for 
ic<‘. 'J'lie jm-sence of tin- soaj> iliminislie-. tin* nmbilily of tlie 
aijlleoiis ninlecnle... ami lender,S llie liqiiiil more VlsciiLinit does 
lint, increase till- molecular alliaciinii. \ oiing ami l'ni-:'nii rcler 
inanv of the jtlienomena of liqniil cnlu’-inii ami capillarity In a 
c<nitra<'lile ton e c.\i.-l iiig at ilic free mi rl'acc nf tin- liipinl. tending 
to iirg«* tbe liipiid in the direct inn of the radius of curvature 
towards the cciilre witli a force inver.-ely as this radins. 'J'lie 
sjdiciical form of ihe ilcw-tlmp i,'! not the elicit of attraction <»f 
eacn molecule of the water on every oilier (.is tlu' altractinii of 
cohesion I slemis only to an iiiajiinecial'b' ili-taiicei, but i" dm; 
to ibe coiitlMctlle Ibfce W'llicli leiuls to elli'lo.se the given (plan- 
tity of water wilbin the !-nialle;-l ..iiila.'e, or tliaf t.f .a sjiliere. 
'I be soiiji-biibble is a drnji of wati r w itli llie inleniiil liqiii'! re¬ 
moved. When lb'* iijiper emi ol llie Inbr on wliicli llie liiiblile 
is blow n i'- left free, a ein renl of air i- |)roiliice(l Mitlii leiil to 
blow out a eamlle. I'nre water ie<|nireH :i greii 1 < v weiglil (n 
delm b a jtlate from its ^aiiiace lliaii when .-oait is jire.-eiit. 'I'lie 
want of jn rmaneiice in a biildde ol wnlm arises from tlicjici- 
fect innltility <»f the. jtarticles wliieli causes llie ei|nililirinm, a-, in 
llie case of the arch W'illioMi friction of jiaiis, to be destroyed I'V 
the .sliglile.st I'xtralieoil.s force. 

Ret ween 18 louml l8-Jo, I la.gcn jiiilili.-lieil scver.'il menioiis‘1 n lxu' 
die Dberflache der l■'lussigkeitell,’in the Memoirs of tlic Iterlin 
Acadi-mv uml in Poggemloi lf’s ‘ Annalen.’ in wliieli lie advanced 
the .subject, ami gave immerical valrn-s of tin- contractile force tbr 
Avaler, mercury, ulcobol, ami oil el’olivi.,«. 

After this many l.ibonreis entered tins liebl of reseinrli, iinioUg 
Avhoni may be menlioncl liiunarle, ‘ Mein, de I'Acad.,’ isbi, 
Du|>re de Renm s, ‘'Pln'orie M(‘caiii(jne de la (.'lialenr,’ * An. de 
(.-Ml. et de IMi.’ -l Hvrie, liis jiajM-r.s )>eing afterwards c(illei t.(sl into a 
sejiaraU; Anduim:. IMatean, a (listingnislied Avork<'r on this snb- 
J«-cl, has given its c.omjdete biblingriipby in tin* Htb .s( rics of his 
‘ Reclierche.s e.xju'rimelitalc.s et 1 lii'olbpie.s Mir h s liglire.s d •'(jiii- 
libred*line masse licjnide sans jiesanleur,’ ‘ i\leni. de I'Acad. Itoy. 
de Rclg.’ We may ab'n inenlinii Van der Meii'brng.die, who in a 
memoir, ‘Sur la Tension siijierlieielh' dcs Li(piide:-. con-«ider'e 
an jtoint di* vue de certains moiivcineiil-' obsi rver' a h.-nr sutlace,’ 
‘Acad. Roy. des Sciences de jielgiiple,’ I.s(it), has exjdfiiiied a 
crowil of mitslaiiding jihcnomena by means oi the. surhico 
leiiBion of liquids. b»iiiiicke, ol Jh rlin, has published several 
memoirs in iVtggendorirH ‘Anmilen,’ for Avliich Ave may rcler to 
v<ds. cv., cxxxiv., c.wxA'., and cxx.wiii., while ])cvlm]>.s the. last 
and nm.st imptjrtant, j'Ubli,die(l in the same journal in January, 
1870, is eutUhid, ‘ I'eber (.apillarilats-Erscheinuiigen an dei 
gcmcinscliaftliclien Obcrlluclic zAveier riuesi|^kc‘iten,;’ a transla* 
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lion of wliicli appeared in the ‘ Phil. iMag.’ fur Aiuil, May, aiiil 
June, 1871. 

Under the artiele Lviuid, in Nichol’a '* Cyclopajdia of the Phy- 
Biciil Sciences,’ tlic subject of surface tension is well put: “ Every 
li(iuid possesses n certain amount of tenacity or direct cohmmi, 
whereby its parts resist separation by being directly torn asunder. 
This cohesion has bc*en j)roved to he the. result, in whole or in 
imrt, of an attractive force between tlu^ jiarticles of a li<pu«l, 
which acts at a])pTeciablH though exceedingly small distances; 
in consequence of w'hich there exists at the external surfac.e of 
every liquid iiiass u layer or tilm of li<[uid, of unknown but 
exceedingly small thicknesH, which is of somewhat less dimsity 
than the internal mass of liquid, and conse«iuently in u state of 
tension. TJiis sui)erfieial tm.sion is the force which sustains a 
hanging drop ; and its aiufuint may be consulted from the 
W'eight and tlinumsions of the large.-^t drop of the liquid which 
can Jiang. It (jausus the surface of every isfdated ma.ss of liquid 
(such as a falling drojt), or cavity in a mass of li<pii«l (sueli as 
an air-bulible), to contract to the smalhist possible dimensions, 
and consequently to assume, the ligure ol a sphere. It also 
cauai'H the surface of every isolated jet of lif|iiid to tend to us- 
Bumc a form of circular section, or to oseillatii about such a 
fonn. It inodilies the form of the suihKc of every ma.ss of 
liquid bji^ rounding more or less the corners which would other¬ 
wise be angular.” 

The method given above for measuring the superlicial tension 
of liquids may be varied in many ways, ^riie following formula, 
derived from the theory oi‘ capillarity, is simple in statement and 

easy in practice: t ’ in whidi I is the tension, h the 

height in a capillary tube, d the density of the li<nii<l, and r tin- 
radius of the tube. Data may also ]>e obtained by ilirect inea- 
sureimuits of the tensile force of lilms. That this is possible will 
he seen from tlio following elegant ('X]»eriment by \'un dor 
JMensbrngghe A ring, ho mm. in diameter, of thin iron wire, 
t)'(j mm. in thickness, is supported on three feet, also ()f iron wire, 
about 2r> mm. in length and 0'2r» mm, in thickness. This ring 
is wetted with glycerine, or with Plateau’s ]termaiieiit soaj)-huhhle 
mixture. Anotlier ring, 70 mm. in diameter, attached to tin* 
entl of two sliort sides of a rectangle at two o)»po.sit(! })oiiils in 
tlie circumference, is di])ped into tin* glycerine li(|uid, so .as to 
form a fdm within it: this is hrought down upon the ring rest¬ 
ing upon thi'ce feet, and as soon as adhesion is estaldi.shed be¬ 
tween the two the largcsr ring is gently raised, when an aiinidur 
fdm is formed between the two ring.s. On eoiitijjuing to raise 
tlu‘ upper ring, tin; tilm gradually l»e(;omes curved, and on still 
raising it, the lower Jing, with its thiv<^ feet, ])ecomes suspended 
hy means of the liquid liliu, which now assumes a kind of umber 
tint, indicating its thickness. Tlie e(|uilihriiim of the whole 
system is }»erfec.tly stable, for on blowing ui»t»u the circular tilm 
to detach the lower ring, the him oscillates witlmut rupture 
[Films, E. (J. S. col. Oho). 

A convenient method of measuring surface Iciisiou, devised 
hy Dupre de Rennes, consists iu the ajiplicatioii i»f Nicholson’s 
areometer [E. C. S. col. 1*18], modihed so that for the upper 
jdate is Huhstiluted a cylindrical ve.ssel for contiiiiiing the li<|uid, 
of Avhich the tension is to la* taken. Two brass Avires ]»niceed 
horizontally from the extremities of a diameter of this cylinder, 
and are bent so as to descend to the exterior of the vessel ci»ii- 
taiiiiug water, and reunite below in Ji jilate deslined to receive 
the counterpoise and the weights. Having adjusted the level 
of the Ihjuid, a thin lamina, such as one of mica, for example, 
capable of btiing wetted hy tlie licpiid, is passed vertictdly into 
the cylinder, the lower edge of the lamina being perfectly hori¬ 
zontal. As soon as the lamina touches the litpiid, the latter 
rises by caiiillury action up its two laces, and its tension allows 
tile areometer to be lilted to a small extent; weights are tlien 
added to restore the level, and from these weights the tension is 
deduced by dividing their value by the perimeter of the edge of 
the lamina. 

Another simple method, di*vised hy Van der Menshnigghe, 
has tlie advantage of being ajtplicable to a very small quantit}' of 
ii<j[Uid. A thread of line cotton is stretclu’d horizontally 
between two lixed juiints, distant from each other hy ahont 12 
centimetres. A glass tube, 1 (lecimetic in length, and about 
1 mm. in external diameter, is funiished near each of its extre¬ 
mities with a small ring of thin iron wire, and supjiorts hy 
means of a cotton thread, attached to its inid<lle, a small paper 
Bi’alequui. In order to measure a tension, the horizontal thread 
is lirsl moistened yith the liquid to be tried, tlie tube is then 


bronglit into contact with this thiead by the two little rings ; 
between this tube and the horizontal thread there is a narrow’ 
space, which is filled Avitli the liquid to be tried by means of a 
ciimers hair-pencil ; the. tube is now lel't to itself, and it remain^ 
suspended hy the tension of the two faces of the liquid mass. 
Some lint* siuid i.s then poured on the scale-pan until the tube is 
detached. The weight of tlie tube, of the scale-pan, and of tin 
sand is then taken, and we divide the weight cxjiies.sed in 
milligramnie.s hy the length comprised between the two little 
j rings; the quoiienl giv(*s the value in iiiilligramnies of Die 
! ten.sion per millimetre of a lamina of the litjuid. 

Acconliug to Plateau the ctmtractile force of a soa]i-huhhh- at. 
ordinary lem])or.atures equals about .^) () gramme-metres jan 
s(piare metre iu gravitation units. This amount of work i,^ 
required to blow a soaii-hiihhle of the siijierlicial extent of 1 
s<)uare metre, hut as the soiqi-bubhlo has two surfaces ex])ose(l 
to the air, the energy of a single surface i.s only 2*8 gramim'- 
metres per stjuare. mi*tre. ^y^l may remark tluit I’rofessor .T. 
Clerk Maxwell, in his small volume (*ntith*d ‘Theory of IJeat,’ 
1871, iu treating of “ Capillarity” (chaj). xx.) has jiresented the 
inatlM*matics of .surlace-tension in the simjilest ]»os.Nihle form. 

The following table gives the siipeifieial tension of dilferent 
liquids in contact with air, wati-r and mercury a.s determined 
hy Quincke. The ten.sion i.s measured in grammes weight ]ter 
linear metre at 20’ V. 


, 'l'cTisi(iT) ef Suvfaci' Hcpa- 
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Water. 

1*0 


()• 

-fi-.'iS 

Mereiivv. 

JMrrt.'ki 



(»■ 

Iti-Kiilphide of (.iarboii . . . 

1 

:;-L>7i 

l-L’jO 


CliloHiforni .... 

MS7« 
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3-l)lU 

d()-7l 

Aleoliol. 

Uw'dOt) 

2-otl!) 

— 

4()-71 

Olive Oil. 

onidt; 

3-7(5<) 

2-0t)fl 


'J’urpeiitiiic. 

O-.sstiT 

.'J ■(!;«) 

M77 

2.V,‘.1 

I'etroleinn. 

0-7!>77 


2 s;{4 

2S'!lt 

llMlidehlorie .\fiil , . . 

1 11 

7 1.0 

_. 

;«-ii 

8<ilution ot ll_\ poMilphitc of .Soda ^ 

M2-tS 

7-'d():{ 
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There is a jihenomeiioii well-known as ihe “ weejiiiig of wine," 
or “bars in the wim-glas.x,” which Prof. Maxwell siipjioses to be 
referred to in Proverb.s xxiii. Ill - “ Look not tlmu upon tlie 
wim* when it is red, when it givetli his colour in the cup, when 
it nioveth itself aright.” Thi* -iilu-nomeiion was explained by 
Prof. .1. Tliunijison at the meeting of tin* Prilisli Association in 
(llasgow (‘Pliil. Mag.’ iSb.'")). Tlie nion* watery ])ortioiis of tlie 
entire suilace liaviiig more tension than tin* more alcoholic ones, 
drag these away, so us to form a horizontal ring of liquid high 
U)t round the interior of tlie ves.sel and thicker than Unit by 
whii-h the interior of the ve.ssel Avas weiti-d. The tendency i,- 
for the \arioiis j»arts of this ring or lim* to run together to those 
Itarls Avhic.li Inqqieii to be most, Avatery, and so there i.s no stable 
eqiiilibriiijii ; for tin■. parts to Avhich the various pojlion.s of the 
liquiil aggregate themselves soon become too heavy to he .sus¬ 
tained, ami .so they fall down iu tear.s. In a wine-gla.sstin* thin 
tilm adhering to the suj face mu.d. very (juickly bi‘Comc more 
watery than the rest, since the evaporation of alcohol is iiioiv 
rajiid than that of AAater. The correctness of this explanation 
i.s proA'ed by the fact that if a phial be partly tilled with Avim, 
then corked and shaken and left to rest, no such motions Aviil 
he oh.served. 

In the ‘Pliil. Mag.’for December, IHti.O, and Jatiuary, 1870, are 
tAA^o ]uii)ers hy Mr. Tomlinson, ‘ On the Motions of Oamphor, and 
certain liquids on the surface of Water.’ The motions of eatiqibor 
have, excitctlthe curiosity of idiysicists during about ITiO yeai's,aiid 
at length iind a theoretical resting-place iu surface tension. ’I'he 
rotations of camphor on the surface of a liipiid and similar ]>h' 
nome.na, aix; included hy A"an der Menshrugglu*. iu the follow in;.’; 
general propo-sition r- When on tlie surface of a Ihiuid, A, A\e 
deposit a small fragment of a solid, B, Avhich is more oi- le. 
soluble in A, or detaclies from its surface matter that is so, lie- 
einiilihrium of the superficial layer of A is disturbed. If the 
soliilioii take jihiee equally allround the fragment, this does not 
move ; if unequally in dilferent azimuths, the fragment disphi\s 
sudden niovemeuLs of translation and rotation. In order to 
all oAV the action of camphor in dimini.shing the .surface ten si i»n 
of water, soiue llcxible lilaiuenls of unspun silk W’ere tied at the 
ends, pressed flat into an irregular circle and so placed on the 
eiirface of Avater. On scnqiiiig a fcAv fragmenta of camphor 
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iipoii the space (Icfincia Ijy ihe lilaim*nts, these were »piiekly ' 
drawn into the ionii of a perfect cinde. The cainpdior j)rodiii L-s 
gi-cat diminution in the contractile force of the water, redueiug 
it to 4*r); and as this diminution takes plaei; unequally round 
each fragment this must necessarily rotate. If the cainphor he 
placed outside the ring, the lilaments immediately contract. In 
thii one case the superior tensile forct; outside the lihunents drew 
them out into the form of a perfect circle, whih* in the second 
case the superior contractile hure of the litjnid within the hla- 
menls caused them to contract. If, while camphor is rotating 
(tu the surface of water, the linger he di])ped into it, the len^ioii 
is reduced to d'To in cunsei.|nence of a greasy film Iteing traii'j- 
ferreil to the water, and tin*, fragments are su(hlenl\ hrunglii to 
rest, A similar elfect is produced hy an unclean vessel or the 
]»n'sence of dust, or smoke, or of the va]»ours of es'^eiitial oils, 
&c., in the air of the room. Indeed, the disemdani results iii the 
measurements of capillary hcdghls hy dilfen iit emineiii obsiu-vers 
may he traced to tin* impurities iu Hk‘ air of the jdaie nf (d)ser- 
vation. 

If a drop of a liquid he ]»laced on Ihesniface id'anollier li((nid 
it may mingh' with it ; or it Avill eitlier s]>read ont into a iilm 
or remain in a lenticular shape, according to the general ]>ropo- 
sitiun that if a droj) of a liquid, J!, avIh^sc suri’aci* U tis'mn is A, 
he ])lac<'d on tin; snrfacci of another li(|uid, A,Avhose surface ten¬ 
sion is <1, tin* drop Avill sjtn'ad into a Iilm if if- > A -f- c ('’ being 
tile tension of the common surface, of the liipiids A and 15); hut 
if, on tlie contrary u = < A + c, tlic drop will nanain in the 
form of a lens, lietiei' if l> spread on .A, A Avill not spread mu 
the snri’ace <tf J». c has no value whenever the liipiids A and 15 
mingle in all jiroporlions, as in the eu'-e of water and alcolml. 

A fcAA’’ illustrations of suiiaei* tension in addiliim to tho-e 
alieady given may he of iulevest. Tlie following expi-rimenls are 
hy J\1 r. Tomlinson, o. If a. liit of sponge, lied over thei-ndofa 
giass j-od, and dipped into ether he held oA'er the surface of clean 
Avaler. the surface Just below tin ether avUI he dejuessed so as to 
form a cuji-shaped cavity. (It was noticed imiIv in this eentiiry 
Dial the va])our of alcohol applied over a shallow surface of Aval er, 
Avould causi! the Avater to ll> open m» as to leave the hottoiu of 
the A'essi'l dry.) A. If tlie water he dii.-ted oact with lycopodium | 
powder, and the ether sponge l.te Jield over tin snrfae.e, the iioA\der 
Avill he poAverfully rejudled from the ea\it\. i. If ihe Avater he 
lirst covered witli a Iilm of oil or tuipiadiiie. v.irni.-h,iIC.c., and the 
ether sponge he held ove!’ it, very line disjdays of Newton's rings 
Avill he ])rodMced. <L If about si'Veii or eight )>arts ol water lie 
shaken up Avith one pai’t of ether, the experiments if, A, c, can no 
longer lie ])erl’uniied on the surface of the re.adlingsolution ; hut 
if tins solution he boiled and filtered and left till cold, the e\p» - 
rimeiits k, A, r, can lie performed on its suilaee as before, c. 
drop of creosote delivered from the end of a glass rod to the sur¬ 
face of cold AVater in a clean vessel about tliri'c inelies iu iliauieler 
i. torn open by the action of surfa'-e tension into a kind of hrillle 
are, Avhich immediately breaks n]i into a niimlMr ol ilisks, 
each of Avhich sails about with a rapid, fpii\ering motion, and 
forms the cohesion iigun* ol ci’eo-.ole. [('oiiksidn FiiiUUEs 
OK LiipTins, E, C. S. col. ri7(i|. /. H tlie Avaler in experiment 
c, he raised to about 5)0', its surface tension will he so far 
diminished hy the increased temperatiire, that a dn»p ol crecesole 
delivered to its surface Avill not split up us heUn-e, hut Avill lorni 
a good cohesion ligurc, gradually wasting away, until in about 
live minutes it Avill have disajipeared. (/. A stick of cami»hor 
placed iu a Avide vessel containing waiter from a quarter to a thii’d 
of an inch in depth, w'ill lirst cause tin* surface to vibrate, afler 
Avhich a series of |)ulsations Avill sel In, wry regular in their 
ucl ion and continuing many hours. 

There is a striking experiment by Dupre de Rmuies for sIioav- 
iiigthe existence of tension in a li<piid mass. A shalloAV ves.'el 
ill the form of a parallelogram has one of its short sides move¬ 
able, and this is supjdied by a thin metallic strip, (me edge, rest¬ 
ing just within on the bottom of the ves.sel, and slightly inclined 
outwards. A small external ]iroj) lueventsit from lulling, while 
a Avire proceeding npw'ards from its ujipcr etlge carries a small 
Hag, so as to rendiT visible at a <listaij<’.e tlie motions ol the 
metallic strip. Attached to this Avire is a fine thread, stretched, 
and kept so oy a Aveighta little distance olf, sn as to jireA-ent the 
strip from falling inwards. The.se iirepanitinns being made, 
Avater is ]loured into the A'cssel to tlie height ol three or four 
millimetres (A\*hich is the height of the movable end) ; the 
thread is then set on lire, and immediately the superficial tension 
of the liquid causes the stri]) to turn on its base, ami draws it 
into the vessel, notwithstanding the hydro.static pressure which 
tends to produce motion in the? opposite direction. 


It should be remarked that in conducting experinu-nts on 
surluce temsion, the yi‘s.s. Is, liquids, &c., must be chemically 
clean. The precautions nuntioned under .Soi.UTlox, Siu'kr- 
.s.vTi- rated, E. (\ S. col. lliii.i, apply hen*. lndei>d, so seiisiti.v 
m the surta' c of Avater to any impurity that di-gratles its tension, 
that unless clieniieally c/caa ^^it nci-d not be chemically pare, sim’c 
riA'er AA’ater may be chemically clean aiul yu't contain other matter 
liAdrogeu and oxA'gen), camphor w-ill not rotate U)ioii it, co¬ 
hesion ligures cannot be lornieil, and various oilier experiment^ 
must tail. Mercury is even more sensitive than water, since it.s 
surUicc i.s more easily conlaminatcil ; so nmcli so, that from the 
time ol I’li vost to tlml of (.^luiiicke, it Avas always tin anomaly 
in the jilunomcna ol surface-tension tli.il AvaUr, in which 
f Avoiild not spiead out into a film ujion mere.urv, in 

Avliicli / — .1.1. Rut the taet is, that in trying this important ex¬ 
periment, no title hatl th-votetl sullicieiU attention to the ohtain- 
iiig of eheinie:dly clean nieivury until (,>uint ke rullilled this 
neees-,ary eoinlitioii, ami thus reinovi il thi.-« anoina ’ i’roiu science. 
Fragments ol pliosphurus Avill rotate on a ehemieally pure sur¬ 
face tif nierein*y, ami a hit of eanqilmr on a thin raft of iiiici 
Avill .sail ahoiit ou the surliiee of eliemieally clean Avaler, allliougli 
the camphor ncAvr touch such surface, the ellee.t lu ing due to it t 
invisilile vapour only. 

SURFACFS. We liaie already noticed, in the arlicle on 
Lines in Space, E. D. S. etil. the great pro;.;rt>ss Analytical 
(leoinetrv of Three Dimensions has nnule since tin* time of 
Mopgeaml Ids iiiimeiliale followers. We shall awime in flu< 
article the reialer to he nctjuiiinteil Avith the w'orks wa* mentioned 
at the comnieiicemeiil of tin' article on l/ine.- in Sien e, and coic 
lim onr remarks to re.seare.h'*s nnule in these la-t times. ^Ve 
shall al.so as.-.ume tin* reader to have, an elementary knowledge 
of tin* degrees of elimimints. 

In our arlieh* on An a i.Y ncA i, (Jeii.methv of Two Dimi’.nsions, 
E. C. S. col. I Idi, AVi“])ointed out Unit the etjnation to a plane curve 
could he written F (a. C, 7)0, Avliere a, f, 7(lemile three straight 
lines. In the s.iim- manm‘r the ei|uation to a surface can lx* 
Avrilt'-ii F (a, 7, Si=r(i, where a ■ 0 , £' -■ (i, 7 i), 5- t) an* the eiiua- 

tions to four planes and F is lioinogencous iu a, y, S. Any 
point ill the .stirfuee is then said to he rel'err(*il to ihe (juadriplamir 

oI•dinale.^ a, 7, 5 . I’y iva.soniug very similar to Unit Avliieli 
w<‘ employed to delermiin the irilinear e(|nation to the tangent 
of a plane curve, we a-cerlain that the qinulnjilamir equation to 
the lamreiit plane of a surface is 


(/F 

,/u 


+ 


i/l' 

</ 


d- 


ifF 

-// 


4 


6 ' 


./K 

1/5 


“ t>, 


Avliere a'. 7', fi‘, are the qiiadiiplan.ir co-ordinate^ of any point 

on the laiiguil plane, as provi'd in llii* article. 

In ordi'r to »*xhihit the advantage which may In* iloiiiad 
from the method, we iqqdy it to the sohilion of ihe. folloAviiig- 
jirohlem :— 

To determine the equation of the th velopahle surface, Avhieli 
is tin* locus of all the langi'iit.^ wliieli can he drawn to the curve 
of intersection of two surfaces of the see.ond order : 

liCt 4* (a, £, 7 , 5) — 0, •I'' (a, C, 7 , fi) - 0 he the e(jualion to the 
tw’o surfaces,and Aa 1 lit ^('7 i 1)5 s(i, A'a f 15'? + (.’7 + J)'5 -U, the 

et|ualions to the tangent planes ; Avliere A -- 15 ^ = 'jf,, . . 

A' — , IF '[t . • • mid (p, •}>, are the flame liiiictioiifl of 

da ’ ’ f/? ’ 

o', C, 7 ', 5', a.-' * 1 ’, +' are of a, ?, 7 , 5. Then it is easy to see that 

the required locus is found hy eliminating a, ?, 7 , 5, ladAVi'en 

these four eqiiatioiiH. Now let 

I’, -- 15C' - r/C, g, - FA' - C'A, \l. -I A15' - 15A', 

1., = A1.)'-A'I>, M, ^ liD' - 15']), N, - CD' - C'D, 

values Avlucli give iDe to the identical equation TqF, 

-f-N,R, —t), then a, /i, y, ^denoting any indeterminate t|iiaiilitie , 
the two linear eqiialioiiH iua, •, 7 , 5, arc identically flalislied hy 
assuming ; 

« - M,j/ + P,p, C - N,a s- 1>,»' + 0,P 

7 — iM,A — -f- J{,p, 6 - J',A - — It,!', 

and Bubstituling these values in * = (', ♦' -o, we obtain equatioms 
of the form: 

Ea’ + IV + + 21V>' + + 2Ram + 2LA/) + 2Mm/> + 2Ni';>- 0 

E'A® + FV + G'y" 4 - 2IV1' 4 2 gVA F 2 U'Am 4 - ?L'A^ 4 - 2 .M'/; 4 #> 4 - 2 N V - 0 , 

w'hieli are of course such as to permit the fourqtiantitle.*? A, /a, y, p, 
to be uiiuiiltanuously eliminated. The coeflicienta of these cqita* 
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tiolis arci oljviously of tlie fourth order in a', y', S'. The elimi¬ 

nation is most easily elfected ))y supposii" two of the (juantities, 
as, for instance, v and /», to vanish. 

The eiinations, between which the elimination has to be 
effected then, are as follows :— 

E\“ + JV' + 2RV ~ 0 , E'a" + Y'fjir + 215'a/i = 0 , 
and the resiilt may be jwesented under the form: 

(KK ^ K'l’)® + 4 (Kll' - E'h) (Fit' - F'Rl = 0. 


This beautiful elimination is due to Frofessor (^ayhiy, who 
gave it in the fifth volume of the ‘ (Jambridge and Dublin 
IVIatheiniitical Journal.’ lie remarks that the solution contains 
an extraneous factor of tlie eiolith order in a', S', y', h', which can 
only be removed by writing down the actual values of E, F, 
and R. For lurtlicr information we refer the reader to the Memoir 
cited. 

We now enter upon the j^e.ueral properties of surfaces. Any 
surface, drawn throuj'h the orij'in may be r<‘j)re.sented by the 
e(]uation : 

]i/. + (>V4*l>v+E./e-fF//-+G;;--f21D/.:H-2K . . . =(». 

It is manifest that 1),*: = 0 is the equation to the 

tan^'ent jdane through the oiigiii. If we put j- p C 4 >s a, y 
:~p ( (js S, p CO.S y, whei‘e a, S, 7 , are the angles wliich p makes 
with llu! uxi‘s, wc lind tliat p has two values etjual to zero if 
It (!(),s o-i-(^ cos C+ I) cos 7 = 0 , or if p lie in the tangent jdane. 
Hence every radius drawn from the jjoint of contact .and lying 
in the tangent plain! meets the surface in twc» coincident jioiiits, 
and tlu-refore the intersection of the tangent jdane with tlie 
siuiuee is a jihuie curve which has th(! judiit of contact for a 
douhle ])oint. 

If not only It cos o-f-d cos 6 + 1 ) cos 7 = 0 , but also 

IC c<iS“ a 4 F cos* 6 4 G cos* 7 4 2 II c-os 6 co.s 7 4 2 K co.s 7 cos a 
4 2L cos o cos 6 — 0, 

th(! radius vector meets three coincident jioinfs. This imjdics 
that it is the interHcction of the jdane + 

cone ainl thoreforc has 

two directions. Hence it is generally j!ossilde to draw two lim *8 
through any jjoint in a surface, which shall meet that surface lu 
ihri'c coincident jtoinls. These lines are called the intlcxional 
tangents at any jioint. 

We may olitain more general results by taking tin* j>oiut of 
contact (d‘ tlu! tangent jdane not at the origin, but at any j»uint 
of the surface. 

If the ((uadrijdiinar co-ordinates ol' two jmints be a, 6 , y, 5 ; 
a, S\ 7 ', 8 ', then the jMiints in whic.li the line joining them i.s cut 
by tlie surface F (b 77 , f, w )-0 are found by substituting in the 
i quatioii to tlu! surfaee, for b Aa + M*', for v, A 64 g 6 ', and siini- 
hirly f jr the others. Tlie result will give an e<|uation of tin* /d* 
degree homogeneous in A and p, ami the co-ordinates of the juiints 
ill whieli the line meets the surface .are A,o 4 /*,«', A„a+p.,a' ; 
A,6 4 ^ 1 , 6 ', h^S' ■k-p.jS'. . . wlicre A,A, , . . . . . arc the roots of 

this equation, which may be, w'liUeii, 


A” F 4 A""V A F 4 A"^“/u' A* F 4 0 ... 0, whiTc F dciiote.s 

K(«,:,7.»),Ar,(a'A + c + ,■ 

If, 4 C 4- 4 •>'' ,'!y + *' ,« y 


If K—( 1 , the jioliit «, 6 , 7 , 5, will lie on the surface, and one 
of the roots of the eiiiiatioii will be /t -0 ; if AF also LMjual 
zero, two roots of the equation will be zero, and therefore the 
line will meet the surface in two coincident j>oint 8 . Or, 


f?F 

d<T 


+ C' 


+ >'-7 


4 


f/F 

(/s' 


is the locus of all these lines, and therefore the eiiiuitiuii to the 
tangent jilaiie, at the })oint o, 6 , 7 , 5. 

Jf ,F=0, AF=0, A‘F:=0, three values of p arc equal to zero, 
and the line liecomes an inile.\ional tangent. Since these three 
eipiatioiis arc resj)ectivcly of the degrees /i—2, in 

>» 8 . there can be drawn 7 / (a — 1 ) ( 71 —2) iidlexional tangents 
in general to a sui-face, from a point not situated on tliat surface. 

Through a jioint on a surface can be drawn (a-1-2) ( 71 — 3 ) 
tangents which w’ill also touch the surface elsewdiere, 

Introducing into the eipalion A’‘F 4 A''-^ 4 A"“V’A“F 


4 - . . . =*(), the condition that the line should touch the surface 

at a, 6 , 7 , 5, wc have, as we have said, F=(), AF=(), and the 

resulting eijuatioii, after dividing by ^*, becomes of the (w— 2 )" 
degree in A and p. If the line then touch tins surface again, the 
reduced etpiatioii must luive ecjual roots, and its discrimitmni 
must vanish. Since A'F, and therefore the reduced ecjuulion 
is of the degree (a — 2 ) in a, 6 , &c., the discriminant is of the di*. 
gree (/( — 2 )(/( —3) in a, 6 , &c. Rut tl»e discriininuiil is of the 
degree 2 ('a—3) in the coeflicients of tlu.' reduced e<juation, and 
therefore of the degree 2 a, (u—3) in both seds of variahlcs, 
o, 6 , y, 8 , and 6 ', 7 ', S'. It is therefore! of the degree 2/1 (a — 3 ) 

— (a — 2) (a — 3) or (/i — 3; in o', S', y', S' alone. JleiuT, if 

a, 6 , 7 , 5, are lixed, il denote,^ a surface w hich is met by tlu! 
taiigi'iit jdaiic in («+ 2 ) — straight lines. 

it ajqiears from this iiive.4igatiou, that llie jioints of contact 
of a line wdiicli ioiiclies the .surface in two jioiiits or lias a double 
tangent are obtuiiied by equating F, AF, and tlie (li.scrimiimnl 
jirst mentioned to zero, whence three eijinitioiLs of llu! degrees 
71, a— 1, (71— 2) (11 — 3) in a, 6 , 7 , 5. Hence the number of jmints 
of conta(;t will be n (n—l) (a- 2 ) (a- 3 ), and the number of 

double tangents, 11 {a— 1 ) (a, — 2 ) (a —3). 

If th(! tangent liavt! four consecutive jioiiits in common with 
the Hurfaco, rve must have Fi=i), AF=<N AH'’=(h A*F —o. 
Since the liust three equations are, of the lirst, second, and third 
I degrees in o', S', 7 ', 5', the surfaces rcjire-sciited by them mii"! 
liave six jioints coincident wdth o, 6 , 7 , 8 . They mu.sL Jiave a 
line ill common, and therefort* a jioint in cumniuii w'itli an 
arbitrary jdane, ao' 4 / 16'4 ( 7'4 </5', and iJiercfori! Ibc eliminant oi’ 
AF, A‘F, A'‘F, and this jdane must vaui,sh. Since the degrees 
of AF, A‘I'', A'’F are a-J, 71 — 2, /i—3, the degree ol this 
elimimuil will be (>(a ■-l)-f3(a-2)4-2(a-3)»^lDi - IH. Rut 
tins eliminant must coulain as a factor the product of the results 
of substituting the six jioints of intersection of Al'\ A'^F, A”F 
in aa' + Z^S't i-y'-{■ dy, JUit Ibis I'aclot must be iMiuivalcnt to 
(ao 4 4(- 74 (/S/, sinc.c the, jniiuts of intcr.sectioii all ctiiucide 
with o, 6 , 7 , 8 . 'Flic equation ao 1 //S-i ry-i-</5~0 will give us the 
eondition that the arldtrurv jdaiu: should pass through o, 6 , 7 , 8 , 
which is irrelevant to the condition that the surfaces sliouJd liavc 
a lauiinion line, lienee the condition that the .surfaces should 
have a common line is uftlu' degree 1 la —24 in o, 6 , 7 , 8 ; henee 
till! Jioints of contact of lines which mi'iit the surface in four con¬ 
secutive Jioints lie oii the intersection of that surface with anothei' 
mirface of the degive llu—24 in a, 6 , 7 , 6 . This theorem was 
given by Dr. Salmon in the ‘Cambri dgc and Dublin Mathe¬ 
matical Journal,' vol. iv., and the e<iualion to the derived surfaee- 
hu.s been worked out by ('lebst'h in a remarkable investigation 
in the 0 .sth volume of Civllc’a ‘Junrnal.’ Roth invc-stigalion- 
ure inserted in Salmoirs ‘Analytical Geometry of Tliiee Dimen- 

si OILS.’ 

'J’lin equation to the surface on wliicli the.se tangents lie i,s 
biimd to be of tlic degree 2a (a -.3) (3a -2}, 'riic, circumstances 
id’ double tangi'iit,-!, Iine,s which are imlinary tangents at one 
ciuitacl and inllexioiial tangents al another, and, moreover, of 
trijde taugimt lines, have been investigated by Dr. Salmon in 
bis work. 

Wc have seen that the class of a jdaiie curve, i.s estimabsl by 
the number of tangents which can lie drawm to it tVom a given 
Jioint: of course an indeliuitc number of tangents can be drawn 
Irom a Jioint to a suiiace, which will lie on a tangent com* to the 
surface, who.su vertex is the given jioint. 

The equation to this coTie is found by forming the diHcriminant 
of the eijuation ; 

A''F 4 a«-VAF 4 A"-V“A“F 4 &c. a-- 0. 

If o' r 7 ' S' be fixed,the di.scrimiiuint wdll exjiressthc condition 
that the line will be a tangent to tbe surlace, and theretbre 
o, 6 , 7 , 6 will lypresent any jioint on tlui tangent cone. The 
degree of this tliscrimiiiant ami thereibre of the tangent cone 

will bo ?( (71—1). ThivS cone bus vi (n—l) (a— 2 ) ( 7 i‘“ 3 ; 

double edges. For the. surface has this number of double tan¬ 
gents, which can be drawn 1 ‘roni the vertex, and througli each id’ 
these lines eau be druwix two tangent pluni'.s to the surface, and 
thcivfore to the cone; tlicjvlbre, each double tangent to the, surface 
is a double edge to the cone. Moreover, the iiitlexionul tangents 
to the surface are double bingents whose points ot contact coin¬ 
cide, and arc therelbrc double edges to the cone wdtli coincident 
tangent pianos, or, in other words^ there are w( 7 i— 1 ) (n-*) 
cuspidal edges to the cone, 
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Tlie rltiss of a surface is the iinniher of tau^^eut planes which 
can he drawn to it, so as to jviss tlirouf^h a given straight line. 
Take a ]>oiut on the giv<'n straight line as the vertex of the 
tangent cojje, and snjiposethe cone intersected hy a plane. Then 
the trace of the given line on this ]ilane will he a point, and the 
traces of the tangent planes to the cone, and therefore to the 
surface, which pas.s through the given line, will he tangents to 
the curve of intersection Avhich jmss through this ]>oint. lienee 
the class of the surface will ecpuil the. nuinher of thost; tangents, 
and will therefore he equal to v (e-J)-25-:W-, where v is the 
degree of the curve of intersection, 8 tlie nimiher of its douhle 
]K*ints, Z' the nuinher of its cu.sps, which will of coui'se he equal 
to the nuinher of douhle and cuspidal edges on the tangent cone. 

Hence v = »(» — !), 8= ii (/*-l) (i? —2)(n — li) k—n (a—1) 

(a —2), and lluu’efore suhstitiiting in the ahovt^ ••qnation we 
find tlie class of surface to he a (a -l)% where (a) is the degree 
of the surface. 


If « - 


/ 


tltt“ ' (/-j- ’ //5“ ’ 

f/2l' _ d 1’’ 

dZ ily ita dy " ,/a dZ ’ 

d-F _ (/-K drt'’ 

da dS' ^ ilZ (/5 ’ ^ t/y d5 


the condition that the tangent jilane at the ]niint a. *>. 8 
should touch tlie curve in two coiisecutivt' jioinfs, is given hy 
the folloix ing ('(|Uation, which is ju'oved in Dr. Salmon’s ‘Ana¬ 
lytical (leonietry ’:— 


olird — ndl' - hdur —rdir — hqr 

->fva/'‘ — ahr-\-l'}r-{■ irr' — 2/a////?• - 2lnrj) — — 0, 


an equation of the ‘1(/) — 2)’'* degree. The locus of the ]K>iiits 
of doulile contact is found hy coinhiuing this equation with that | 
of tin* surfac.e, and therefore will he a eurv<- (d' tin- I// (n -2)| 
degree. 'I’lie uiiinher of tlit-se tangent ]dan(‘S which can he | 
drawn tlirougli a given ]M)iut may he thus determined - 

If a', y', S', denole the li.\e<l jiitiiil, the co-ordinates of the , 

]»()iuts ol' contact, will he gi\’en hy the I'qnation j 


F - 0, 


dh' 

da 


-i- g' 




dV 

ily 




and the equation wi- have just wrilleii tlowii. lienee the iiumher 
of laiigi'iit ]ilanes jaissiiig tlirough a gixeii |Miiiil, and Inuiiig a 
doiilde eoiilacl, w ill he 1// (//- 1) (// -2). 

'file nunihi'r of douhle tangent ])lanes whieli can he ilrawii 
from a jtoiiil to a surface is e(|iial to the immher of such tangent 
])lanes Avhich can he draun to a cone envi-lo]>ing the surface, 
whose. A'erte.v is that ]»oint, and tlierefore e(|nid to the nuinher of 
d((ult|e tangents Avliic.h e.iin he diawii to tin*. ]tlane. curve arising 
from the cone heing inlersi cl.ed h\ any ]ilane,and tliisgiveii hv tlie 
formula (see. Links IN Si'K. iS. col. 1 I 70 \ 2 (t 5 ) = (///-/,) 

(7;/~|-a- t>), Avlicre t is (he nninher of douhle tangi-iits, 5 the 
nuinher of doidde jioinis, m tlie clas.s, and ii the degree (if 
the phiiie. curve. 11 ere we must, evidently suh.slitute for 

n _ ij _ 2) (//, - ;{) ; for )ii, the class of the langciit cojje 
u (a.-1)-; for //, the. degree of tin; tangent cone // \ii - 1 ); and tlii.s 
gives T a (// - J) (n - 2 ) (a'*- //-4 » - i-), whhdi is there¬ 

fore (he nninher of douhle tangent j-l.-mes avIucIi can he draAvn 
from a, ])oint to a surface. 

Since + C .;;il + y + 5’ = o ie (he 

condition that a line, should meet a surface in two e.oincident 


. , dF 
points: 


— 

di ~ 


dV 

dy 


dV 

dS 


= O is the 


Condition that every line draAvn through the jioint «, Z, y. 8, .should 
meet the surface iu tAvo eoineideiit ])oiuts, or, in other Avords. 
that the. j)oint should he a douhle point. The condition that 
the surface should have a douhle ]H>iiit is found hy eliminating 
fe, 7,8 hetween these four equations, wJiicIi giAcs an eipiation 
of the degree 4(a - 1)^ If these four e(iualions are salislicjd hv 
a re,lali«»u </>(«, S,y, S)r-()^ a line eftii he. draAA’n on tin- .surface, sucli 
that any point in it may he a douhle point. Since a siirlace may 
have iu general an iulinity of d(nil)le tangent jilam-s, its recipnu-al 
f I’oLAUS, Recii’Kocal, E. th S. col. 171bJ may liaA^e an iulinity ol 
double points Avhiuh Avill ht* ranged on a certain cuitc, Avhich sIioavs 


that tlic.se double lines must he reckoned among tin? ordinary 
singularities of surface.^ 

We have already discussed many of the most intere.stiiig pro- 
l»erties of surfaces of tlie second order in a .separate article (see 
article on Focai, I’hoi'kuties of SrnFAOKH of thk ynooNO 
(>ni)i;n, E. C. S, col. 1031), avc* sliall therefore ]ms.s at once to 
.surfaces of the tliird order, Avhich have of lute hem luiicli 
^tudied. 

It is a direct coiise/jueucc of Avhat Ave ha\’c alrejuly slated, that 
through Ji ]ioint exterior to a surface of the third "degree, there 
can he draAvn in general six inflexional tangents to the surface, 
hut no douhle tangent ; that the tangent cone is of the sixth 
degree (the. A'ertex being aiiA I'oint), Avith six cuspidal edges, and 
in general no donhle edge. The surface i.s moreover of (he 
tAA’elftli class ; hut from an exterior ])oint there can he drawn 
tAventy-fuur tangent iilanes, Avhicli have a douhle contact, and 
tAVcntv-.'^evell doulde tangent ]ilaues. 

A plane curve of the tliird d(giee c.iu'onlv i ..ve one douhle 
point, for if it had tAvo, the straight line joining them Avould 
meet (he curve ill four jioinl.s. Hence, if a surfao of the third 
degree has a double line, tiiat line mu.st be a straight line, and 
it can he ju'oved that the sui'face i.s a mled surface. 

Again, tin* tangent cone is of the sixth degree, and La.s six 
eusjiidal edges; also a curve of the sixth di'gree, which has six 
cu^p.s, can only liaA'e four other tiouhle ]ioints. Hut a douhio 
point on the surface niu.-'l lie a double edgi* on the tangent cone, 
and therefor ■ a surface of the third degree cun have not more 
than four doidde ]>oini 

Sim-e (here are four constanl' in .inequation to a siraiglit line, 
j~iir.-\-n, , 7 =://--|-//, if we .siihsiitule lliese valiits of ./• and //, in 
(lie general equation to a surface ol the third order, a\ e liave 
four equations lodetermiiie the four coir taiits. Heiice.adelinite 
niimher of stiaiglit lines must lie on a .snrfai'i* of the third order. 
'Phis was first remarked hy Profe-.sor (.’ayley, and the nuinher 
of tlic'e lines Ava^ afterAvards found hy Dr. Salmon (o he 27. 
This projHisiiion, one of (he most interesting and iniporlant ever 
disi overed ill geometry, may he |iroved tlms. Eveiy jdane druAvn 
through a.siraiglit line lying on a sniface of tliethird order meeLs 
that .••urfaei' in a straight line, and a ronie, which, as they hy 
li\|iothesis are in a single )ilane, ninsl meet in two |iointH, wliie.h 
are douhle jioint."', and therefore the plane is a double tangent 
])Iaiie. Hut the niimlier of double tangent ])Ianes Avliieli can he 
drasAii through a giAcii ]>oiiit is 27. Hence the iiuniher of 
straight liiie.s Avhii li lie on a surface of the third order is also 
27. Dr. Salmon h.is moreover shown that through every one of 
these .stiaiglit line, there can he drawn live ]il.uie,'-,each of which 
meets the surface in uiiotlier itair of right lines, and that eon- 
scqucntly every straight line on a surface of the third order i.s 
inleivecled hy ten others. It i'^ an easy detliictioii from thes(« 
projiosilion.s, (hat every surface of the third order has forty-live 
lri]ile tangent planes. 'I'liese researches have been followeil up 
hy Dr. Scidalli in the ‘ IMiilosophical 'I’raiisactioiis ’ for 1S(»3. 

In the article on IIf.cii'Hocai. I’di.aii.s, we have, given Dr. Sal- 
iiKju's method of finding (lie reciprocal of a curve of the third 
order. A very .'■imilar method is ajqilied to oiiahle ii.s to deter¬ 
mine the reciprocal of a surface of the third degree, ANliich is 
fouinl to he of the twelfth oidei'. 

We. Avould iKiAv offer sniiie remarks on the (!invature nf Sur¬ 
faces. We. Avoiild most strongly recnninieiid the last, cliaiiter of 
(IregoiV.'i ‘Solid deonietry,’ the production of several eminent 
(.'aiiihiidge malliematicians, and unique in its Acay. AVe give 
here, a jiniofof the theorem that two ciirve.s of curvature cut 
each other at right angles, due to I’rofe.ssor Day ley, and remark- 
ahly elegant. We. do not .stoji to e.xjilain the, notation Imre used, 
AA-liich is noAv e.xee.edingly Avell known from its constant em- 
jdoyment hy Mr. (Iregury and hi.-, slice,essor.s. 

The (;ondilioii that tlie iiitcrseclioiis of a, plane /./*-}- ///// +0 
AA'ith A,/-f and AO-|-H'i/4-D';;--0 .should he at right 

angles, is imim-diately found to he : 

(H/i - (h»j (BO/. - (f///) + ((7 - A//) ((.'7 - AO/) 

+ '(A//1 ~ BO (AO//. - BY; 0; 

consLMpieiitly, if Ave. put 

(A.r -F B// -f V:/J (AV -f H’// -f DO) = //./’ -f In/ -p c;;’ + ayx 
-f- h j :. -j- (' ./■_»/ — 0. 

the condition that a c«iiie •i-h'.r:-^c'xy:s:() 

may be cut at right aiigle.s hy L’-l-///y-f//;;=l) will he. 

(a-p/Pn® -p (// +'•)»'* + + 'Oi' — d'titu, - b'ltn - c'hii = 0. 
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jiut this coiiditiuii is satisliecl by tbe ctiuatioiia ; 

U^/r 4- V</»/ + ^yd:: = 0 

{mlr-\-w'di/'^v'(h:) (Wd// - Y(/;.) {^c'dx + v(ly-\-\('(l::) (Ud« - W(/sr) 
4 (v\lx 4 fdily 4* I'-'d::) (VtU - Ur/yy) = (*, 

V'liit.'li dctenniiK! th(! (lintctions nf tlu* curve's of curvaturo. 

^I’licrc an* some very interesting^' tlicoieiiis relative to the locus 
of the (i-ntifs of nia.xijuuni and ininiiniini curvature, of course 
consisting' of two sheets, called the surface of centn-s. It is 
easily seen that the ed;'e of regression of the develo]Kihle surface 
^'(•nerated by the normals ahm;^' a curve of curvature is the locus 
of one of tlu5 systems (jf centres of curvature, corresponding'to 
all the poiids in that line. AVlu'nce it appears that a normal at 
any jioint must touch Ixjth sheet.s df the surface of centres. Now 
take two consecutive noriuals ulon*,' !iny curve of curvature. 
'I'liese tw(> normals intersect on one sheet and touch hoth sheet.'!, 
^idiercforc, tin* ])lane of these two normals is a ljm;,'(*nt plane to 
tlu* .dit'f'l on which they do not inler.^ect. For the ]»Iaiie of two 
consecutive tan^'ciits djiiwn throU}.'!! a ])oint to Jiny surface is a 
tangent to the envelojtin^' cone, whose vertex is that j)oint, and 
therefore to the surface. But tlie curves of curvature Ihrou^^'h 
any j)oint are at ri;.,'ht au;-des to ea< h other, 'riu'refore, the two 
tangent phiiu-s to the lw(t sheets of the surface of centres at the 
p(jinls wliere tlu*y are met hy the same normal an* at ri;,'hl anj;h‘>'^ 
to each other. 

We wish flisliiiclly (o st.'ih*, that tlu.* materials hu' this article, 
where the contrary is not assert( m 1, are taken from the‘Amdylical 
(jcometry’ rd Dr. Salmon. It is, in fact, a proof of tlu* complete¬ 
ness with which lie has dotu; his work, that it would he scarcely 
]io,s,,dile to Hud a theoiem ^.uilal^le foi' insertion in a work like 
the pre.sent, which he has failed (o notice. No one lun ever 
)tVoh.dtly eonfemd a ^'realer heiielil ujiou mathematical science 
tlian Dr. Salmon hy hi.s treatises and hy Ids di.'''co\erie.s, 
whirli can mdy he. fully appreciat'd hy tho..!e who are in the 
hahit of reailiiio Crelle’s ‘Journal’ and similar juihlications. 
We procet*i\ iu the last place to com]>le,te tin* present aitiele \>y 
n referejice to siuiu* of the mon; recent jnijn-rs juih/isheil in 
(icj-jiiuny and ('l^vwhviv relulive to this e.vfeti.sive .‘Jiil»h*cl. 

{Ut'hcr dill l\ii<ilvii()inihtc dcr Jfatsm-lu n Fltivlu'^ Orelle, r»!), 
(Ilehsch ; >Sur /r.s ma'/aci’n jimtchcK tin Irolsihiif linin', Cremon.'i, 
('i*elle,tl0 ; I'chtr dun J^ntldchi ihr Noriiiah'ii hfl rnrnn, nnd ohn- 
^fliichni drr :.u‘iil(r (h-dnniii/, (.'leh.sch, (.!i\lle, ; Xnchinus drr 27 

Ui rtulcrauf dt rallift mi'iiit n <>lii rjliifln <h r './cr/7cr D/ d/o'/u/,Schrotej*, 
(.'relic, (52; I'ihcr di r ll'i iidiniiinlii rdlnrhi ni n dir Iiiniinnirri'ii, 

('lehsch, Ci'elle, (IIJ ; Ziir 'nnnrir ihr A lijiln’idni'lii n FliiAnti, 
Cli’liscli, ('lelh*, CiJ}; rrlnrdii' Fii/rln/i riirhit (I'ridlm, (iiif ii'i h Inn 
yrliiiiircn run Kiijihrlniilli’n linji n, Kuinmer, ('rclle, (ii ; Sur nn 
nin luirlirnlti'r df In siirfan dn ijnnirii'ntf ordir, nnr min' pnliifn 
nlnijnlii'm, Cayley, Crelle, (5,’); Ih'f, (Irotiulrif nnf ih r Fliirlun 
drillrr Ordninni, ( 'lohsch, Ci'elle, (57) ; I 'flu r dif St, iin rmhr FInflu , 
Clehsch, Crelle, (i7 ; I'flur illr iifrndlininfn Fliichfu finijh n 
flrndm^ Schwar/., Crelle, 07 ; Alfinoiir df ifi'inni'lrif purr nnr hn 
t^nrfiti'fs dll tmisifiiif, Onlrr, Ci'emona, Crelle, (i.S ; I'flur dn 
Flit film rifi'lni (Irnilrn, n-flc.lif liin' I hijiprlrui ir :.irfilin (Irndnf 
liiihiii, (lei.'-er, ('i'»'lle, 70 ; I fliirdtfAliliiliInnifiihii’hriiim'hirJ’ltl- 
iliiii, inshiminilfir (hr rirrh n vnd f/iiijfin Ordiimiif, Cleliseh, 
Mnl/u iiinlim lif A /iiiiih II, 1; Ilir Ahlilldiniii ciin r Fluclif rirrh ii 
(irdiiiiiiii niif rimr I)ii}>jiflfnrvf ::nrilfii (I'riidm nnd (inuii dir 
iinlinriii l\' imh n}tiinl,h n, lx oriidiirfer, MntIniiiiifimJn Ainnilm, I). 

SD IvMOl’Nd'FD. In Htualdry when a cliar^e is placed 
over another of a dill'erenl colour or metal it is .said ti) he nnr- 
llinillih'd. 

SCSIAN INSCK1 BTiONS. lii the j'rcat nuanul which 
stands (»u the sit** of Sus.a, Mr. I.oftus disc*>vereil a unnila*! of iii- 
.scrihetl .sl*tues alul bricks, heloii^uiu;' to the time of tlu* Sii.siau or 
Khiniite niouarchy, about the .seveuth and eii^hth ceiiluries n.e. 
'fhe.se inscii]»tious uu uliou tlu* followiiij^' kings *>r Elam :-~ 

llnlludiis about n.c*. T.'tO. 

Sutruk-nahunda, son of llalludus, about n.r, 715. 

Silluik, son «d'Sutruk-nahunda, about u.e. 705. 

Kuiliir-uahunda JJ., hi.s brother, about n.c. 7oo. 

Uiulas rahu, an luduiowii Jimnarch. 

'J’he inscriptions are all in the ('imeiform characttir, and similar 
ill style to tlu* Babylonian ; hut the language in which they were 
writl**n is unknown. A f**w cmly of the names and words can be 
made *>ut, siudi us llie jwoper names of the king.s, names of «leities, 
and countries, the word for “son,” <S:c.. Sir Henry Rawlinsoii, 
who has *levott*d .some time to the study of these te.\ts, coiisidei-s 
tlu* language to he nio.st ]ir*»hahly lmlo-(iermanic. 

Bcsidc.s these iu.scriptioiis, then* are two Cuneiform inscriptions 


on tbe rocks at Mai Amir, in Snsiana ; these are. in a ditferent 
and later character, and hear some resemblance to the Medo- 
Sythic column of the Belristuii Inscrijdion of Darius. The Mul 
Amir inscriptions probably belong to the sixth century n.c. The 
]ir«»per names on these are unknowui, and the inscriptions are 
muleciphered. The in.scrij)tions from Susa were lithogiaphi d, 
togetlier w'itli .several others of the Persian ])eriod, by Mr. Loftus, 
but are unpublLslied. The Mai Amir iiLscriptions vvere published 
iu Bayard’s ‘ InHcri])tious,’ London, 1851. 

SUSPENDED ANIMATION, a state of the body in wliich 
the ])ulse, respiration, and the other conmiou signs of life ceuM*, 
to he perceptible, and wliich i.s only ilistinguislnihle from real 
<h*ath by the Kiieces.s attending the means resorted to for re.stor- 
ing animation. Syiicope, or fainting, a.spby\ia, or apmua, ami 
tliiit slate know’ll u.s trance, are instances of sn.spended anima¬ 
tion ; and in one or two in.stance.s, and esjiecially in that of 
Colonel Town.sliend, so well d«*.scribed in Cheyne’s ‘English 
Mahuly,’ men luive been iihh* to bring about this .stale hyA'olun- 
lary I'ifort. 

SWA(tE, a mod**! nr ])atl.ern on Avhic.Ii thin sheet metal i.s 
»ri*s.sed into form, as in tlu* Britannia metal manufacture. 
Si'iNNiNo : Mdtil-tt)n'iniinii, E. (k vol. vii. col. 723.] 

SWEEP-WASHINGS, the, refu.se gold and silver of the 
.shops in w'hich reliiiei.s, gohUheaters, jewellers, &,c. work. Small 
liarliclesof the pre.cious metals find a lodgment iu the dust of 
the floors and l)i*nc.he.-i, th*^ old wai.-^tcoais and aprons of tlu* 
wt^rknien, the water iu which they wash their hamls, ohi ci'uci- 
hles, and even (he bricks of the furnace.s ; the whole of these, 
with ihedust of tlu* lloor, are w’ashetl, crushed, and burned, and 
the gold and silver iveoveied hy tlu* aimilgamaf ing ju'occ.ss with 
mercuiry. 

SWEETS, is an ollicial name for hoine-niade wdiies or British 
wiius. At a time wlu'n a duty was imjiosi'd upon them, tliey 
Were deliiieil liyllie Exci.s** a.s e.Dniprisiiig ‘‘All liijuors ma*li* hy 
infusion, fermentation, or othei’wi!'**, fjoiu fruit or sugar, or Ji'uit 
and sugar mixeil with otlu*r nialvvials," At. first tin* naiiu* was 
given to raisin wine <>nly ; lail il was afterwards I'lilargi.'il to 
hiflmln w’/ne.s nl'ntlirr friiil.s, ;is well ns of jnirsnii), ginger, A'c, 

SIPIMMING. N<*.\t to Widking I here is no art more neoes- 
.s-iry fi>r imin to he a'lejtl at than that of Rwiimuing. To iiuad- 
rupedstlu* art comes naturally, hut wit li us bipeds such i.s not I he 
ease. A lioi'se or .-i »log on entering the water for llie lirst linu* 
i.s able to swim hy making the .same motions as 1 m* does to walk 
on land, where.is the human IV.anu* is lar heavier than the animal 
oiu* in ])rt)port.ion 1o it.s di.s'jila.ceiiieui of water, ami the relative 
podlion *if tile centre of gravity i.s diHereiit. Seagli't ami iuli*r 
sect***! hy .so many inlaml slreaiiis as (Ireat Itrilaiu i g ihi* iii- 
hahilaiit.s of no iillur l•*>untr^ in the W'*>rld have. h('tter oppor- 
luiiilies of learning the art of .-■wimming. In addition to thi.s we 
ar<* more on the wat<-i', l-olli in puv.suit of conmierce and jih a'-ur*', 
than any other nation iu tin* world, yet the perceutag** *if J'higlish 
men ami English women Avho ea,n swim is uotoiiou.sly h*s.s than in 
any other countr}'. 

Tlu* lir.-4 «lesi(leratum iu learning to swim is to acquire ])erfect 
coiiti*lence iu flu* water. INfaiiy have un*hail)|edl\ ac*iuin*d tlie 
art h\ w'al**liing adi*pt.s and pm-severiagly imitating them, Im1 
f**w h***ome fii^t-elas! jterlbrmer.*' w'illioiit. a little, tuition from 
llu'ir .siijieriors. \'erv hmg ilislauces are sehhmi attempted A\ ith 
success owing to I1 m* temjieratur** *>f the, Avater being so much 
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low'tr limn th.'it of the human body, wdiich gradually coniraeis 
from the c*»ld, increases its specilic gravity, ami cuin^eipieiitly 
lu.«e.s buoyancy. Next to gaining conlidcnce in the Avater tl e 
bather luu.st learn to keep his body afloat. All artiticial aid.s, 
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siicli as corks, liludilers, &(?.., bad, and tlie best iiictlnids arc— 
ill tlio sea to walk out gradually turtlior and jtick up a liniKliiil of 
Riiiid, which dciimnslrates how bm)yanl the water is ; in a bath, 
to stand on the .stejw and strike out with the arms slowlv and 
decisively till the legs sink. 

The old-lasbiimed style of breast swiininlng is agrec'd oii all 
hands to be the lirst the novice should be initiated in. It forms 
the groundwork oi almost every other aqnatie, nioveineiit. R'lic 
])ositiun to be taken in tin; water is shown in the diagram, 
tig. 1. To cninmcnce the stroke plai;e the hands with the hacks 
upwards, slightly cui-vcd, and the wrists l.mchiiig the bivasl 
about four inches under water. Ihish them rapidly forward to 
the lull extent of the arms, and then turn the palms of the 
hands outwards, with the fingers closerl. A\'lien in thi^ jio.-iiion 
bring the arms back with all the strength ])osdMe, at right 
angles to the body, but steadily and Avithoiif llnrrv, the ariiH not 
being relaxed to tin* slightest extent. yimultuneiiuslA the kin-es 
imist be brought np sideways, and the fec-t strnek i.iil sliarj>ly 
ainl as widely as ])os>ilile, tn he dosed .-igaiii whilst tin*, iniiis ai*i* 
being brought bark into jiosiiion for the next stroke. Tin* legs 
supply the great motive i;oNv.*r, and rare inusl be tak(*n not to 
move, tin* arms (juieker than the lower extrcMuities, and to niak(* 
the strokes as long as ])0Ssil.le. A higli rate of spt*i*d is unattain¬ 
able liy this style of swimming, and its chief ntilitx is to alibi'd 
ri'st from the side* .stroke Avlit*u swimming long dislanre.s. 

The. Siui-: Stuokt. is to the swimnn*r what running is to the 
])edestriaii, with wliom walking con.stitiiles tin* l»iva.s| sliolo* ol 
swimmers. For sj)(*ed in saving life and all raring inn-po.-.e^ it 
i.s indispensable, and is noAV almost iiniver.-..dl\ a<lopied, (le.irgi* 
IVwtre.s.s, .some time since champion .swimnn*!* of l’'nglan<l, is 
generally credited with its intrixluction. A fair averagi* side* 
stroke .swimmer ])rogre.ssos at the rate of a yard a .seroial, and 
a bust clas.s man will manage forty yard.s in half a miiinle. 
The motions neccs.saiy may be gathered from the following 
diagi-am : — 


together with the body lml not the h*gs .diglitly bent. All the 
inusclt*'j innst In* at tin ir nlmo.st ten.sioii for the one grand etlbrt. 
Iheplnngt* is tinn imnh* with tin* .inns and hands straight in 
front and pu.-'hing off with tin- fei i as haid as }n»ssiMe- Fifiy-iire 
teel i.s about the greatest t*xt»*iil that has ever been plunged in a 
•straight line aln*;ul Avitlnuit in any way .swimming under Avater. 
In plunging from a great ln*ight tin* hodi should at tliNt he 
iiiore bi*nt, lml straightened to its utmost rigidity directly Iht: 
balanrr in lo.-t and belore tin* boily eiiteis the Avater. Unh'.ss 
this is limit* the luidy ma\ be donlh-il uji like a ball ou entering 
the Aiater, and scriou.s injury b* r.uised. 

hi.oATiNi: is mo-t n-eliil io i*i s( a tired ;.w imnn r, a*' it. requires 
hut little, it an\, nnisciihir act inn. Tin* liody has tAVo eipial 
and ojiposiug lurci r. to contend willi, \iz., its ow n gruvitv, Avliirh 
piv.s.st*s dowiiwar.U. and llio r- d.-lance nf tin* water which forces 
It npAiards. I he ra-'ie-t position Im* lloiiling is to be Hat on the 
back Avilh tin* arm.''Irotclieil out lu Aond tin* hci 1, lungs in- 
llateil, and legs h.-inging down, 'rin* bead sinks ....ifn imuly all 
but. 1 lie face, .ind tin* greatc-l dillicult\ is to kei jt lln* legs up. 
Jr'diliiii/ int/ir is done Aiilh the body in a ]H:rpindicular ])osi- 
lion.:iiRl the motions are jnvcisely similav to ihu.so n.-^rd to mount 
a ladder or High! of steps. 

Tilt* .sf.i is alwa_\.s ]iri*rerabli* to fresh w'ater for ii.ATinxti in, 
since .sail water is nioi t* Inioy.int and its afti*r t*lft*tM.s mon* exhila¬ 
rating tm the blootl ami skill. A sandy l'i*aeli is till* b<*.s( spot, 
blit care mii.-t alw.iAs be taken to a-ceii.iin lln* stall* ami ilii'et*- 
lioii of lilt* lid**, ora b.itlier iiia\ In* earried oiit. to si*a. In IVt'sIi 
Avater no .-jiot w eipial to a weir-poo] if the bather bi> a good 
.-•wimnier, a- the water is alwav,-. in motioti, and Iri'sher than in 
a .s(..,'-nanl .stream or lake. Ily lar the be.sl linn* of tiny for 
lulhiiig I.s ill the forenoon. )»et Ween brt*akl'.el ami liiiicbeon or 
iliniier. 'J'lie sloniuih is then neiiimr lull imr (-mply. When 
in t*itlu*rof (ln**-e emiililioii.s l>alliing i*- nni.sl injnrimis, as also 
i.s .s(np|iing too long in llieAvaliM' ami allowiirg tin* circulation |o 
bt-coiiif niimlietl ami body chilleil. 



in S.WINC .\ HUOWNINU vi'.Kstix he should not be sci/.etl till 
bis stru.oolt*s an* om*v, or In* imiv gra-p liis ‘-:i\cr bevoinl power 
of exiriealion. ;iml dr.ig him to tin* boftnm ;i.s we/l. 'I'Jtc body 
slnniM then be .sei/etl firiiilv by /In* Jiair of tin* lie.'id, Innietl on 
it’ bi. k, ami pn ln*tl alie.nl whilst, tin* swimmer padill<*s hinistlf 
in the tii reel ion <>1 sliou* m other a-sist.ince. If tin* .stream or 
tide Ik* rapid the best plan i-. not, (o idniggle again.sl it lml. drift 
with it till a'- 'i -iaiiee ri*.»m:i lioal m* ot her .source ariive.s. ShoiiM 
a both !ia\i* -unk it.-; po itimi will In* imlieaiod by tin* air biilililn.s 
ri'-iiig to tin* siirlaee. 'J'ln* I'ollowiiig tlireelnms, issued by tin* 
lonal Ih'imim* Soeiely, .in* tin* best for rt*.-<ioring the a]ipa- 
IeiilI\ tli'ow m*d ;• - 


The body i.s turned sid(*Avay.s with tin* ltiwt*r t*Ntremilit*s 
nean-r tin; .surface than in breusl .swimming. If mi tin* right 
side, that iirniis throAVii boldly out in front ami a tifiin-mlmi.s 
Sjiring is at tin* saim* tinn* givi*n Avilli the legs to gain im]ie1iis in 
the strokt'. Meanwliile, the left hand is Avurked at the siih* as a 

steering jiaddh*. Tin* right hand is I'ornietl into a -a-oop, the 

arm lieing kejit pi*rl'ecily Htraiglit., not cmitraeleil as in lin-asl 
swiniiiiing, and is brought powcilidly iIoavii <lt*t*]i into Hit* Avaler. 
I'o I'ecovei' for the ni*xl .stroke the liaiid is brmiglil. up levi-l Avilh 
the chin and again linmglil forward us lieloit*.. I’ln* action ol 
the legs mn.st he long and Aigormi.s, crossing e.n'li t>(ln‘r and 

Avorking in unison Avitli tlie arms and sbmilder.s. If .*-wimming 

on the leftsidi* tin* motions an* tin* sann*, tiiiilitii< iiidUiiuti.i. W lien 
I)ro]ierly ac.ijiiireil the e.xtiu jiuc.i* llial can be tibl.iim*tl by Ibis 
-styh* is plainly iminifest, but can* nin.si li** lakt*n tosteei .sliaiglit. 
In liatlis, dot) yards have beon sAviiin in r»' 10", ami .noo yaitls 
ill 7' 27'^, Avhilst 1000 yanls have been aecomplidieil in tin* 
still Avalei's of the Serjientine in 1(5' -4:5". With a strong 
favourable tide in the. Tliames a mile h:is bt*t*n saviiiii in IF d.'f', 
two in 23' J3", tbre.t; in 3r/ 23", four in is' J!)", ainl live in 
04' 23". 


1. yii ifslan' uKhtrul In-iitlhoti/. ('li iiiisc tin' nmulli iiiiil nostrils; (i)tcii 
lilt* loriiier, ili.iw fuwanl tin* ]iiilieiir,s lonL'iic, amt kec|i it rurwaril. .\n 
rlastn' liaiitl itM rlli<- toii;-.tic :itii| tiinlcr tin* i liiii will iinswcr tiiis |i)ii'|m);'Ic, 
ili'inoM* all ti;:lii i lot Iiiiil.'. troiii alxnit lln* iictk ainl idu'sl. Place the 
|ialn*iit on hi.s liatk nil a lint Hiirt.ice, ini.hin il a htth* I'loiii tin* t'l-ct iipwartls; 
i.iist* anil -.uiiiioi't tin- licatl ainl Hlnnililcrs an a sinall tirin ciishinti or fohlt-ii 
article of tlrcs.s plaeeii unilei ihe slMnihler-lilailcs. Cir.is|i tin* palient’s .inns 
just altiive tin* clhow-, tiraw lln* ariii'. i;eiitly anti sti*atlily ujiwanls, until 
they meet nitovc the licail (this is lor lln* )nii|»nsc of tlrawing air into the 
luirgs), aini kfCji tin- arms in tli.it )io,^itioii tor two w*i-oinJ.s. 'I’licn turn 
ilitwii till* patii'iitVs arms, ainl press (In-iii Lu-iilly ami tiniily for two Hccoinl.s 
against tin- sitle.s of Un -1 In-sl (llii.s i,-» with llic iilij.-i't of pres.sing- air out. of 
the lungs. Pn->siii-e mi tin* laeasl-lioin- ttill aiil tins). Jtepeal these 
nniM-ment-. alti'niatel\, deliheralely, anil jierseN i-i iiigly, liftt*en tunes in ii 
minute, until a spontaiieoiis i-tloit to n-spiri- is pi-reeiveil, iiuim-iliiitely fiii 
whn-li eea-e to iinitali- tin- ino\i-iiienl.-i ol Ini-atliiiif.'. I’rof-t-eil as follows to 
intlint-eio-iiiatioii ainl warintli. Slioiilil a witnii liath he proi-nralile, tin* 
tiotly niav he plaet-il in it np to tin- in-ck, lonlimiini; to imitate tin* 
mov<-nn-Mts of lii-i-:illiiniL. itai-e tin* li.xlv in Iweiiiv htoikIs in a hitting 
jiositioii, ainl ilash cold wat.i-r again,‘-l lln-. In-sl ami I'.n-e, ami apjilv aininonia 
nr HiiK-lliiig salts niider tin* iio-e. Tin* |iatii-nt slionhl not hi; k(’]it in 
the warm hath l■•llger titan livi-or;d\ miniiti-s. 1 hiring the i-niployineiit 
of this niethoil e\eite tin- uo,-.tiils with Mmlf or HiiiellLng-.salts, or liekli* 
the throat with a lt*athi*r. lliih tin* t-hi*.st and lace hriskly, and il.-ifth 
iidtl ainl hot w.iter altermili-Iv on thi-ni, 


There are several oLher methods of .swimming, hul Avilli the 
exception of two iiieiitionetl beloAV they tin* orminn ntal or lam*y 
onc.s, and scarcely come within tin; sc.o]ic of llm i>re.sent nilie.h*. 

Divinu or Plun(.jjN(1 is useful either for re.scuing drowning 
])ersona or recovering any object from the bottmii oi the water. 
The two great deauhrata aw, being abb* lo keep nmler water, 
and to hold one’s breath, and for the latter reason tin- iia-dime 
i.s not beneficial to hcaltli. When ]>ropei]y ]>i*rlbrmed no Ibal i.s 
more taking to the eye, but, as a rule, the inAjority of diveis 
seem to enter the water all of a lieaj), and in anything but a 
graceful manner. The best heigdit to make agood plniigi* irom 
is about three feet. It may he done either Avith or willioiit a 
run. On taking the spring the feet and leg.*!! rnu.st be kept clo.se 
ARTS AND SCI. DIV.— SUJ'. 


2. ’JWntfiii'jif dl'fn' nsfoj fth'mi n/ Kufiini/ fn'ra/Jiiiif/. Wriiji the paliciit 
in dry bhinkct.s, and cmiiinciicc nihhiiig lln- liiiihs iijiwarils, liniily and 
i-ncrgelically. 'riii* friction niiiht hi* contiiim-d iimli-r lln* liliiiilvcta or 
over lln* dry clolhing. J’rumoti* lln* wariiilli of llm h'slv hy tin* iippli- 
l■:ltiml i>f hot thiiiin-lK, hottics or hlaildi-i.-^ of Imf water, In-alcil lirickn, Ac., 
lo tin; pit of the stomach, the anii-piN, hi-lwi-i-ii the thigliM, ami to the 
soh.*.s ot till* fei-t. Warm ilotliing mav gcmralli he ohtiminl from hy- 
stamlcr.s. Ou tlic rcHtoialion oj lih*. wln-n tin* power of Kwallowiiig liiiM 
rctiiriieil, a tcaspoonful of warm water, mnall ijuiintitics of A\ini*, warm 
hrainly and water, or cotfee, kIiouIiI ho given. Ihe ]>iilient should bn 
kept in bed, ami a iliHjio-,itioii to .-.h cp i-m*ouriic:i tl. During reaction, 
large nnistard phistei-s to tin* i bent uiiil beliwv the Hlnmldcrs will greatly 
relieve the distresm-d hn-athiiig. 

SVCOCERVLIC ALCJOHOL, The 

acetate cojTe.spoijding to this alcohol i.s contained, together with 

(5 N 
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itjfrofdin, in tin* Jv.sin (<f thi; Fi,rii.is Jiuhitfiniksa I'nnii Nt'W South 
Wales. It crvstiiIli/<‘,H in flat hcxa^'onal plates, which melt at 
120'’, anil arc readily soluble in ether, or hot alcohol. When 
treated with alcoholic Boda, sodie acetate is formed, and aycocrrif- 
lit: alcohol liberated. This crystallizes in thin Milky needles, 
which melt at tJU°. It is insoluble in water, but freely soluble 
in alcohol, ether, or benzol. 

Sijcordin is a white brittle, rosin, easily Holuble in alcohol or 
ether. More than 7o per cent, of the re,sin of Fiaia J». consists 
of this Muhstance. 

SY(X)RKTIN [SYcocKiiYhic Atcono//, K (3. S.] 

SYLLABUS, 111 Greek irwAAo^o?, the orthoj^raphy of whicli 
varias as irlxxvfiof^ and perljajw even as airiv^os^ and which, like 
(TuWafih^ Hyllahttf a syllable, is deiivod from the vo.rb irvWafifitivfiy, 
roatjtrchcndent, to take or join tojf(!ther,i.s a name formerly },>ivon to 
the parchment labols whieli liuiitt from the written rolls of tlio 
ancients to receive the iitle of a hook, and lienci* acijiiirin^ the 
meaninj' of a list, rej^istor, index, or tahle of contenlM. The word 
syllahus ia now aiijdied, by a slii^ht extension, to an al»stract or 
compeiKliuin containiu;' the heads of a discourse, lecture, or 
treatiHi!, or of a sei’ies of discourses or lectures, and is fri-ijiiently 
used as a ])urt of tlie title of a volume, Hk; ohjeet of which is to 
present a student or reader with a .succinct vii.-w of the siibjeet of 
which it treats, without overlaying it with details, examjdes, or 
illustrations. TJius, we meet wit li a ‘ SyllabuH of Plane 'rri;.co- 
nometry ’; a ‘ Syllabus of Lectures in Tlieolooy'; or a ‘ Syllahus 
(Silahu.s) of Phonetjes.’ A f<‘W years a.u:o the word Syllahns 
acnuired a very sjie.cial and technical meaning hy its a|>]>liealion 
to the aiipendi.x wliiidi accofiijiaiiied the J'ojie’s (iiicyclical letter 
of Decimiher Hth, I Hfl-t, the teiitli anniversary of the ileclaratioii 
of the doomii of the. Immaculate (Nmeeption. 'Pliis Syll.'ibiis coii- 
sist(‘d of eiohty jmiposilions, in whicli were enumerated the 
“priiicijial errors of our tiiin*, whieli are sliomalized in the con- 
sistorial allocutions, encyclical and oilier apostolical lelU'rs of our 
jiio.^t lioly fatlier, Pojie J'iiis f.V.” 'J’he errors this sli^niiatlzed 
or denounced as heretical are delimid aecordiiio to ateiilbld elassi- 
licatioii as Ibllows :—( 1 ) I’aiillii-iMn, Jsatuiali.siii, and ahsolule 
Itatioiialisiii ; ( 2 ^ Modm-ale Hatioiialisiu ; (13) l{e,li;.;ioiis Jndiller- 
mice, or Latitudinariiinisiii ; ( 1 ) Soeiali^lll, (.Vifuniunisiii, Secret 
Soc.ii'lies, Bihh' Societies, Glerico-Liheval Societies; (o) Errors 
coiicerninj' the Olmrcli and her Binhf.s ; (<!) Errors about (.'ivil 
Society, eon side, red both in ilHclf and in its llelutioiis to the 
Ghurcli ; (7) Errors concerning Natural and (.Christian Ethics ; 
(H) Errors cmicernino ('liristiaii JMarria;.,^-: (b) Error.s regardino 
the, civil or leiiipmaJ power of the sovereiou Pontilf; and (to) 
Errors having' reference to imaU-ru Lihoralisni. 

S VGiV IG A< '11 >, (a colourless erv.'tal- 
litie resin e.xislino in colophony, and also obtained by tn^atino 
.'diietic acid with iiiiueral acids, if, forms ihomboidal prisms, 
which melt at ahout Iho’. Much miceiiainty still exists about 
the coiiipo-ition of IIk; salts of Ihi.-s acid. 

SVLVlNOlilG A(.Mh, Id•*'* aniorphou.s 

e.onipoiind iiroduced, 1o;;c(her wilh s,\l\ic acid,on j.as,dn}.; hydro¬ 
chloric iiciil through an alcolndic solution of abiclic acid (.MalaN, 
irii'ii. Aba!. I hr. (2| .xliv. 1211. 

Sl'MllOL (av/iiPaXiiiA, a sion, mark, or type : the visible re|tro- 
.seiilatioii of .soiiielliino unseen, wliellier an ab.s<r;n < idea, a rdi- 
;^uous teni't or do;,uiia, or a moral or [inlil.ical tn inciph*. Symbol.s 
iiavi' been in use e\ciywlieiv, and from the, earliest times. I'lms 
with the ancient Egyptians the 'I’aii was the emblem of lifi* 
I'P.M', E. S. col. Sd.'tOj ; the cross is (he universally recognised 
symbol of Gliri.sliaiiity. Tin' paiiiliiiL^s und ^ralliti of the Gata- 
conilis are ju’oofs of tin; ^'eiieral adoption of symbols by the early 
(Mirisliaiis. ^Phe ecclesiastics of the middle a^es carried sym- 
boli-iin to the ulinost iiinil. ('omhinino it with their scholastic 
mctaidiysics and mysticism in their inteipretation or.sciipluia- and 
their docirimd teachiiio, they found in almost every event of the 
Old Teslimmit narrative a Mecomlaiy or sviuholic.il reference, to 
a New ^Vslament fact or (Mirislian (ioetvine ; and in the tfeneral 
rorni, tile arraiioenient of the several (larts, the carviiiys, &c. of 
the fahrie of tin* church, and the vislmmits of tJie jiriesls, a dis¬ 
tinct symbolical purpose. The umubi r of oeneially aecepted 
('hristiaii symbols which luiye come, doxvii from niediroyal times, 
and occur witli more or les.s eleamess of ]»UTpose on objects of 
mediiovat art-xvork, i.s enormou.s : Hitch are the. enuilateral tri- 
tin^de, the trefoil, the tri-coloured rainbow, Ac. as the symlxd of 
the Trinity ; the hand nrojeetiiiy from a cloud as tin* symbol of 
tlod the Creator; tlie. lamb, of Christ; the dove, of the Holy 
Spirit,; the paliii-liraneh, of martyrdom^ or of the triumphaiit 
eonfesaiou of the faith, «&c. For the distinction between HViiihol 
ami emblem (at times u very shadowy one) see Emulkm, E. C. S. 


col. 808. Ainonfj divines symbol is, technically, the creed, a.** 
the authorised or com]iendiuin of the faith of the church. 

SYMBOLS, CALCULUS OF. The first idea of the Calculus 
of Syiiihol.s was given liy Lagrange in ti celebrated memoir 
published in 1772. He then remarked that 


but did not give a dcnioustratioii of this proposition. It was 
proved by Laplace, who in all jirobability obtained during the 
investigation the first idea ol’ the Calculius of Generating Func- 
tiouH Avhich he tnihlisheil not long afterward in the Memoirs of 
the Freiii-.li Institute, and which is now usually read in the cele¬ 
brated ‘Tln'orie Analytiipu* de,s Probabilities,' by the same 
author. Gradually the, connection between differentials and 
powers wn.s seen to involvi; essential identity, lind the method uf 
comhination of symbols to be legiliniate in the demonstration 
of theorems in the differential and integral calciilu.s. The ]»rin- 
ciple was fii-st currec.tly cuiiuciatcil hy M. Jervois, and suhsc- 
ipieiiLly apjilied to a variety of interesting problem,s by the late 
Mr. Gregory. Still, the juiiiciple was only employed in theorenm 
in whicli the HvmhoLs combine according to tbe hnvs of ordinary 
afgehraicnl ipiajitities. It remaini-d to invent an algebra of non- 
eommutalive .symbols. This steji was ell'ecled by I’rolessor 
Boole in a celebrated memoir piiblislied in the, ‘ PliiloHophieiil 
Tran.saction.s.’ A distinct algoritliiu was givi'U to this calc-ulus, 
wilh svf'l.ems of multi])lication iiiul division, by Mr. Uiissell, in 
tlie ‘ I’hilo.sophical Tran,sad iims ’ for 18(11. The general ca.ses of 
multiplication were sn1)se(|nently Worked out by Mr. Kussell in 
file ‘ J'hilosojdiical 'J'ruii.sadions ’ for l!s(J2, and ihe general eases 
of division by Mr. Spott.iswoode, in a lieiuitiful memoir wliicli 
ajipeared in tlie same volume. There are some oilier ])Hpers on 
(he suliject ]mhli.shecl snbse((neutly to llie.se, to wltich we shall 
liave to refer. W'e.sliall a.ssiniic tlial tin* ]»ro]>(;rlies of symbols 
given ill Gregory’s ‘Fi.xamidcs' are known, and shall coniine 
ourselve-s in tliis urlide to iion-comimilative s3'mbols. 

If p .»•, and ir=rx' —— Me may exi)i‘e,s.s any lineardilfereiitial 
(M|uation ill terms of jumd v. 

The following theoreiii i.s given in Gregory’s ‘ E.vaiiiples’ : 



Now consider the (liHerentlal i'i|iiafion 

i;.!" + ’>' S 'I <■'’ + 

- (,: - :)) „ = 0. 


thi 

il.r 


Multiplying l>y .<*, and using the formula just ipioti'd, thiseiiua- 
lioii hcfonn s : 


I (p 3- iy* ^ — 1) (tt -- 21 s !> {p t- 1 )‘* TT (tt - - I) + (/)■■' -p ip^ 

I Wp) TT — Ip- — ',]p) I n (I, 

+ p' Gtt'* -p tt ~ 1) y \)p (TT-' 4 1) 1- ir{ir‘ 1)J a = U. 

In the same xvay every linear diHiTeutial e(|uatiou may be 

written : 

P"*pu (ir) -Y /i"-* P p*'-- tt P . . . . ptp^ir -P = 0. 

'Pliia eipuiLion is integiable Mlieuever it can be written in the 
form - 

I p"(f>(ir) ^ (tt 4 1) . . . </> (tt 4- M - 1) P n„_i p"-‘ (|> (tt) (/) (tt 4- 1) . • . 

(f) (tt 4- n — 2) + p’'~“ i/i (tt) . , . ip (tt + u — ti) -P . • • 

+ ff„ p‘ (ff) (ir P 1) + 0 , p(f>n 4- - 0. 

M'l* ea.^ily deduce irum the cipuilion (given in Gregory’s ex¬ 
amples) 

(“ + = '■" 

that the. symhuls ir and p eomhine according to the following 
pVW ‘>i) p\ 

lienee the above c((uatioii can bo written ; 

[WW)" + «»-l ((><•(»))"-' + (.))-» + . . . -K«„) “ = » 

or 

(ptj) (tt) + Co) (p<p (it) + a,) {p<l» (w) -p Og) {p<l> {if) + ftn-i) W = 0, 
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w'liic.li is inlcgriiLli^ whcnovev tlu* ('(juatioiis ~ 

0 , &c., can 1 ) 1 ' solvc'd. AVeliave been tlic InielVv 
in this part of tlu‘. suhjfct, Liicausu wi- sui)po!=e that 
Boole’s treatise on DiU’en ntial Kcpmtions is in the hands of mir 
readers. For the same reason Ave onvil the dise.nssiun of the 
hinomial equation | f>’'</>., (tt) + - 0 , ns it will he found 

considered at length in that work, and could not he rendered in- 
lelligihle without a variety of exam])les. 

VYe now jn-oceed to explain the algorithm given in !Mr. 
Bussell’s papers in the ‘ riiiloaophical Transactions.' At ])ri'seiit 
\ve shall as.sume the law of comhination to he p'‘/{rr)- /(tt- -/t)p". 
Jf P, (^, B., are three functions of v mid p, such that l‘(^> a' ting 
on any subject is equivalent to P acting on the same suhjict, 
we have l\ (,) = H. 

We shall say that (,) is an internal factor of B, and that V \< an 
external factor of B. M'e shall also say that dividi's B in¬ 
ternally, and that P divides B e.xternally. 

The following is an instance of internal ninlti]»lication, \\hei>' 
the symbols combine accojding to the above law : 

prr= - (tt + 1) 
p TT — rr- 

/)■ (tt + 1 )“ IT- - pit (tt a ‘J) 

-- prr* + IT- (ir 1) 

p" (TT + 1 )“ TT- - pir ( 7 r-‘ 1 TT +■ 2 } H 7 r■' (ir | 1 ) 

that is 

(/jTra (t + 1 )) {pw — tt") - | p’ (tt" 1 tt) - p (ir'-= - ■«■ + 2) + ir | ir (ir + ] i; 

the following is an instance of external multiplieulion ; 


p TT- - (n- 1 

p TT TT -' 
p- (tt + ]) TT-' 


1 ) 


p7r(n -I- 1) 

- /I I TT I 1 )•' tt' I it" ( Ji 4 It 

- /ITT (TT t t ) (W ' t TT + 1 ) I 


p- (it I t ) V" 

that is- -- 

(cTT — tt"} (pn" — (tt I h)) 1/''’’^- p('^' I- TT -1 

the following is an instance of internal <livis;on 

(pir -1- ir'')2p-ir I p (ir- A ir) -t- ir’(p’ - p (ir t 1) i n" 
p'* IT 4 p" ir’^ 

— p’- u ' -! '2ti} i p(ir‘' )- ir) 

p" (IT- 4 2ir) -■ p{7r 1 11 ir- 

pTT (ir 4- 'I )■■ I ir' 
pir (ir -I ]) 1 

the following is an instance of external divisimi 
pir 4- ir-) p"‘ [IT t- 2) | p" (‘2ir |- o) -- p (I’ln” 4- Hir 4 It f ir' (p-’ - /•''ir , 1) 4 ir" 
p-* (it t 2) 4 p" (ir -I- 2)« 

- p‘ (it 4- 1) ' p (r’.ir" -f 'Alt t 1) 

- p" (ir ( 1 )■ - p {it I- 1 )■’ 

pir' A- ir' 

P ir'' I it' 

If AVe divide p’'</)„ (ir) -l-p"' ’ </>„ 1 (ir) -f p" -’f. (V'l | ... 4 </>,, (ir) 
by pif*, (it) I 'L,(irh Ave lind the coiidil ion that p)f', (ir)-f i/'i.tir; .-Imnld 
be an internal J'actor of p" f/j„ (ir) 4- . . is tin- equation, 

. / i\ 4 . ’T - 1) 




I / -I, </>, (ir—1) -t- Ti) ’ T.. '" •' (p,<7r 

v|/,(ir-1) 4'i (’T-1;'I'l (rr-2) ' 


2 )- . . 


»|/„(ir)i|/„(7r— 1) if^„(ir —2) . , , v^,, (ir n A 1) 
)Jl/, (ir- 1 ) (ir- 2) 1 ^, (it .‘Ij . . . i//, (ir - d) 


fp„ (it - 'll) n, 


and the condition that p, i//, ir 4 should he .an ex'lernal faclor 
of p"(/>„ir -4 p"-'f/>„_i (ir) -4 . , , 4- </>„ (ir) is the equation ; 

rf. * _ rf. * 4 . '^o’rvl'.,''ir |-D)^,/ir 4 2) 

" TT ‘ if, IT l|/, (it 4 -] ) IT if, (it + 1 ) if, (IT + 2 ) 

I . 'I'o (’r)'fo (’T + l) »f„(’r-4 2) . , . if„ {ir-4 )/- 1 ) 

if, ^ if,(ir4.1)if, (7r-42)'. . . if, (rr I 7 / 1) 

These results were given hy Mr, Bussell in the ‘ IMiiloso])hii al 
Transactions’ for 18(51. The folloAving is dne lo Mr. Sjiottis- 
woode, and AAullhe found in the ‘ i’hilo.soidn’c.'d Transact ions’ for 
1802. If 

-I- P'*"* IT p“ <f,, ir -4 P<f, IT 4 (fi.fTT 


is divided intenndly b\ ihe symbolical exjiressiou 

P"‘ »ff;iir 4 P'" '.i „ 1 ir 4 - . . . 4 p)!, ir 4 if.,ir 

the final remainder will be : 

V- (ir—s) i),.. (xr s-1) . . . if.,, (ir - ,s'—7(4-/a) 
X i<l’,,-.{rr) lf„_, (ir) .. 0 

'.IT - s) |J;„ Iir---.s) . . C..,,.-,. (IT ->) 




,/) o . . , Hr- 


wliere - ivli is ti> (. ), and (s) i-takni fiom m lo 0. The final 
remainder allor rxtoniiil di\i-io)i is L;i\en also jov the s.une 
fnnclions 1>A Mr. Sjh.H i.-woode. 

^\ i' Avill now enli r njion ilie nbjrcl of ,-a mbolic.d e.\]iansions ; 
To exjtjind ip"Ap0(n)y‘ ill ]ioW el's . if (ir), A\ Ill'll (','i)isa fum.'' 
tion of IT, and (//) is a jio- ilixo iiitigev, ].• I ns a-.-nme . 

(p" -4 pfi (ir!)" - (p) 4- p . ir 4 r/g' (;•) , ir'- 4 , . . 

when 

f/\ (/•' p " I- Aj’’ p " ' •( A'^'* /»•" ( ... 

</'*_* p * bj' p'-" ' I I’g'p'" • I I’g'p'" 4 . . . 

I■ p ' ' ■’ ' p'' '' 'V,! 1 p' * •' • 

" p-’’'' ■’ * 'V." p“’''' + p' • 

4 ()(2c 1 (tl'Jc 1) p-" + . . 

a;'; , a;^" 4 oy2„\ a;;; , a;/ i \'''")2-i i' 

A|y - i'l'i'J,.), A'' 1)2('i2/fM 

=■■ 2 j , .'.It ■ ■ 2) 2 (p (2,/ - t) P (2 A) j 

■\Lr.dn. 

r/A’, I (P'* iCll/'. ' ' , 1’’I'lP’" ' ♦ • • 

P'.’c'p i .\J'p'('4/- lip'" I .\['0'{'?n 2)/i’' ' ( , . 

1 b'!" 1 b;''p"'' + b;f p-' ' .4 .. 

4 b.,"fi(2,/- 1 )p‘’' 4 b'J'PrJ// 2'p" ' -I . . 

(’in.'i'iinenllx, b', I'g i P'(2/\ and 1’"/ - 2fl'(2i)) 

I''',."., Ig" i b';, 0r\, 1 ) 4 A|; O’rlii V) 

and I'J’ • 2[p'2c ) P’(J.i-- 1' 2 () (2/A J. 

1 II I... shall have ; 

(p- -( pP^ir)i'' - p-" I 2 P (2/)' f)'" ' ( 2P(2/' 1)2Pi2/()p’" '' I . , 

-I-' 2(P-2// p'" ' I 2-'P(2') \U)'2i ( P'(2/( - nfl2/Mp’' ■'! 

, . . 1. , .. 

Conlinning the inve''iigalion w'e lind that 

(p" 1 ppin))" - p " ' A," p. ' I A'Ip'"'' 4 . . . 

4- ( P ' ' 4 P" " P’"”' 4 . . . ) IT 4 . . 

-! f p " ‘ I p’’’ ’ 4- A,,'* p'" ■’ ) . , . ) ir' -I- . . . 

where 

A('' 2P«, i2b/ A' I 1) 2P', (2» .'.-I 2) 2P,, (2/1 -.ft)) . . . 2P., {‘In) 

1 2 4«. (2,/ .s ! 1) 2 P.., (2/1 . I 2) 2 f4j(2// - a -i T.). . . SP,., (2//) 

4 2 Pu, (2.' A 1 1)2 P.., '2/4 - A , 2) 2 (/^.,, (2a s l A ). . . 2P», (2//) 

4 . . . 

where a, C, 7, . . . --.7; • . . i.^C-, art' all the wlmlc niimb' J.' 

whil h .-ati'ly tin- equation o i- f | 7 . . , 4 -»<- /', 

In the same way We. may obtain the develi.jinieiit of 

^p i P (ir)^ and ^p" f ^ - P (ir)^ 

Tf Ave ]mt Oir ^ ir", the llnv la-t ihcorems will give ns tlie ex- 
]iam ions of 


f) : 


+ 

;: 0 ' 


+ 

■" //.-O 

lerill", of ,/’ . 
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Thcru 18 another form of tin; hinomiiil tlu'orem wliieh may Lc 
given tliUH ; 

Let (r + p6(n)y rr. p^'< + ^p 2 «- 2 ^^f.o^ + . . . 


Tlien 

(p-' + p9{ir) )« + >; 


' t '■* -t' p-" ^ * «/>/"> 

(» + 2) + p‘" 0j") (n + 2j 



■+ p-'* f ’ 0 (tt) 

-\- p-" ’ ’ </*/"’ 

+ p-" 0 {It) (tt 4 1) -1- 

'•it + p'" (tr) ) . . 

Hence 

'/■/" 

TT -- 4 .,'"' (tt 

4 2) 4- e (tr) 

or 

•t\'" 

! li IT - c‘ ''-T </>,' 

•'■/TT = 0(rr) 

whence »/>/") 

U) 

<} 

‘(’f 0 (w) 


Again, ir ip./"' {n a 2) i- (r i l)0n, 

,/ . f/ 

r ' •) TT — e f j'" (w) ■■■ 0(v) t <(r (tt;, 




./* Vj 




), 


ar ) , 


wlienee tlie. pari of tlie expaiiHiuii of / (p + w) which (loc.s not 
contain ir is 

/ (p) + a;'i p -f',/(f) + j Ai" r + Af p ''-Jj: I + .. 

Jlcnce if 

+ =/.w + A(.o,t + 

wlierc 

/o ('•> -/(■') + Aj" .'■ + I A.'.» i + • • 


tll<' g< l 

A'"‘) .#’■ 


•ral Icrm heing 
fl- 




rM'/ 


The (‘(jiiatioii for/„ (.<) heiv given is deduced fnan an ex])ref- 
si(tn of I’rof. Boole, l.c. 

Sima- TT and p eomlane according to the law, 2 r(/>(p) = </>p(ir)+ 
</ 


<lp 


we may invesligate the circiimslauces of symhulical 


i e * 0(7r) 


ami similarly 


K'- 




wliere, however, a prnpei' eonection must l)e addetl affer each 
])erformanc.e of the synihol 2. J''or more, informal ion <in llii.^ 
suhject, the leader is leferred lo Mr. Bussell’s memoir in the 
‘ IMiiloHojdiical 'J'ratisactions ’ fur IH(io. 

In (lie. fourth volunu' of the‘Canihridge Malhemalical .Tournal’ 
(old series) Brofessijr Boide has given the following heautiful 

theorem for aseerlaining the value of ^ )"• 

when /„ (,r) = e ' ‘'’’/C). 

'I’lu* hdlowing inve.digatioii, given By Mr. Bussell in the 
‘ I’roce.tKlings of the Boyal Society ’ for iSdo, will slmw how Ihi.-. 
theorem may he generalized. Tlie ohject ol this inve>ljgalion is 

to e.xjiand / -f- .r ^ in tlu. terms of . 

'I'liis wrilleii in the usual notation will le f (/m tt), and oui 
first ste]» will he to find thal ])oition of the expansion (>f / (/> | ti) 
which is indej)endi-nt of tt. 

This renders it msi'ssary to determine that ]»ar( of the expan¬ 
sion of (p^ tt)" , Avhich is iiidepioidenl of ami this i.^, asa[ipear.-. 
from the first fiu'in of the hijiomial Iheorcin, 

P" H 2a + 2 W' -U 2 { 11 } p"-- }■ 2 (// - *J' 2 (a -1)2// //'-•' r . . 

Noxv let 2 p/ - r + 1) 2 (// - r -i 12). . 2/<. 

A;.‘’ (//—2r +1) (//-2/' + 2). . . /(, -t Aj;-^ (a -iV-l 2) (h -2/’ -i a 

+ AI,”’la—2 /h :1) (ii~2r I 4) . . . . 

from whence xve have 
1 

2(/' - ill »■ 2) 

/J 2) , 

/ -f :i) 

Hence we find that the jiart of [p yrr)" which does not contain w 
may he written ; 

p" -t AI*' II ~ 1) p''~^ + I A.l’' (/.' - ".) . . . n 
•f A'" (a _ 2) {v, - 1) // j p’"* 

+ I A'!' 1/1... /( -i- A',‘* {n —4) . , . ii -f a!. ^ (// — D) ... ii j p" 

^”+ X'.-r-T/’i-.j-’-r... 


multijdication and ilivisiun thus ajising. d'he multiidication has 
heen 111*'subject of a uiimioii'By Mr. Bussell which a])]>eared in 
the ‘ IMiilosophical 'rransactioim’ for 18(12. ddie division of </>., (p) 

1 <f>yp)n- 4 c/), (p)t + <f\,{p) By >|/i(p)'n‘ + 4^..(p) xvas given By Mr. 
Bussell in the ‘ IMiilosophical 'fransactions’ for 18(11. The division 
of 4 )„{p)ir'' + «/»„_, (p), It"-’ ...1 tp,(p).7r+ «/>„ (p)l>y -l-'l'.dr) 

was given By Mr. Sjiottiswoode in 18(12. Tlie (piotient xsBen 
// = ■! is found l>y tlie following talde ; — 


-rJ 

+ + -f- 

-,f-> -J ■-;> -.5' 

Cl 1 

.1 I- 


a'"') - 

n (2/- - VI I 1) 


n(2/' ~vi f 1) 
n (2/- - m ■* 2) 
ri ( 2 /-- 1 ) 
n 2/- ' 


+ + 


- 1 - 


where the coeiricient of is found at the junction of the 
vertical line containing <p'\ and the horizontal line containing 
In the same xvay Mr. Spolliswoode has shown that the ipmtient 
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of <t>n (f) »" + ^,.-1 (p) »«-i + . . . </,„ [p) l,y ip, (p) IT + {p)^ Will l)e js iiitt..riially <livisil.lf by C\>utiuuinj»llu'^ i*ro(«*sxj 

represented by a sfpiare table j^iving for the CDellicient of wi- air evijently able to resolvep" */>„ <jr\ + . . . ) ^„ir info faetoix 

. _ . linear in p in all inwsible eax's. Tlu n we have shown at the. 

bc:,'inninL' of this artii h- (hat a certain ditfeivnlial etpiatiou may 
“3? b(! written in the .symbolieul li»rm : 

/'■'it'' ^ p‘(:!»!'■ l- r 1) f op{ir'' I- 1' + t (t* - 1) - O, 

!•> a}>]>lvin.,' the ]irin<‘inles jii^t I'.vplaine.i, \U'. are able to ex- 
• • . pit- ■> thi.s in (he f.triu 

.7 (/'(»— ■-’> 1- -r) (/I(r • 1) I \.T 1 1) ipF + (ir ■ 1)) e 0, 

? resti»rin' tin- values of (»ri and (/b we reduce (he ditfeirntial 

e'inali*>u t.t three linear e iuations of the livsi order. 

I rnifes>.or I'.oole has eoiisidered an enuation of the bn’iu 

.[ . ir..,tr„ii i Ype - Oj where th>‘ svlub^d^ coiuliiiu accordin'' to 

(he laws 

I , , 

- . - ■■ -r,,. p ■— p w,,,., 1. TT,, p p r„ , 1, ir,„ ir„ rr,. ir,„ -t n In — m \ p, 

V 'I'wo of ihi'se ei(uations are .seen (o be expressions td’ oin; law', 

It,, aii'l ir„ dilfeiiii;.,'oiilv in the constant > //• and We Kiip- 

. ' |>o-e i' I to be an arbiliarv tanishint. 

I AS'liauii;.; II iT,„ I r. We have 

'•> -;> I tt , it.,ir,i, f I r t- 'ipTr,, ,<r 0, 

.-I 'i' I and therefore b\ th< (Wo liiNt, of thi'abovi' law.s, 

" 

or 7r„ It,,, , I /• t Y /’ r *'• 

- ■* ; lint sill'e W,, It ,,1 - TT, ,\Tr, H H \;i t 1 II ) p bv (llC tllil'l hlW, 

, We h:i\ .■ tr,,, 11 IT,, /• ( Je I- " ye - a I'[pc 

’l' ! Jjrl I- - IT,. ■ e-, then weea-'|\ .see (hat 

- a i 1» 


lb.. 






.11 is alfto .shown in llie .same memoir, tlial the c.ondilion ih.d 
'/'lOdTT 1 »l/„(p)iuay be an inlerii.il faetor of <i>" tt'‘ , 1 <p„ is 
'/’o/’l'i) + ^i/’ b', + . . . <}>„ ip) 1{„ 0, wlieli 

4- i> 

l> dp 

'J'he external division of i by p t ip,,, and also 

file internal and external divi.sioii of by 

+ w""' + ... I if.,, llai'c also lieeii W'orked olll in the .faille 

jiajHir by Mr. Sjuittiswoode^ but the. iv-nlts are so eoiiiplieaied 
that xve have found it im]>ossil)le, t,o introduce them here. We 
must therefore refer to the original memoii', xvhieh Avill alnin- 
dautly re])ay pent,sal. 

Tt Avill be ob.sei'ved that when p il/, tt d ll ',,tt divides internally 

p"(f>„v + ... + i.'i ii faetor of </>„(’r), il',,"’ “f Se- ' 

li’Ctin^' then </', »r, anions tlie factors of </»» ir, onr in- 

vestioatioJis yivo its an imiuediaU; te.st xvliethei* p" (it) + . . . % it ' 


j 7 i- If y.:i - at 11 ■( e (;/( n -| ‘J) J p ir - U. 

(‘oiitiniiiii;; these Ir.iii dbiMialiom-^ it, j,, ei idriit that if we snp- 
jto.se in the oiieiiial e'lHation -r,,, i , tt,,, , , a. shidl 

)ia\e 

a + ‘jm . . I ii{iii -II -k- r) I pr o, 

■ ■■ * * ( (*'■ **• J f *bcn it 

i.- po-ille to s.di'fv 7 I a / ■//< alia. b\ all illleoef 

V.due of i; ), we h.lie ir,„ , , tt,, r 0, W hem e 

II I", I , K , , . . . , TT ' TT ' - u, 


j It ID \I It ■■ ■ t I 7 A ,11 HI 

; or T,, I, tr,, a-1 Jy-} 


1 t i) 1 a ,/ 
I'yi.i- a) 


f'or ajuilicalions of thi.s 
i' a, it.ijier liy .Mr. llnsscll 


the eomplete .Milulioll of the e.|ll,dlon 
calculus to SUCce.-sive d i llerellt l.ll ion, 

ill the ‘ Phil. Ma-.;.’ t-n l.stL'. 

SVNANTllUOSi:, a colonrh'.s,. ddi- 

<|nc.s''eiit amor|ihou.s snlotaiice, isomeric willi cane sn:'ai, fonnd 
in the tnber.s of Ihihlin niri'ihil i.-. and Ih h'liiilin.^ I nh, i ii,,ii.i 
(Popp. .1//a. ('h ill. I‘liiinii. c.lvi. l.Sl). 

,sV NT! I Kll.M A b LINKS ['rKnuhsiiu.M. 'I'kmi'Ku \ti in:, 

DIsTUIIU TION u|., lb (,'. s. |. 

SN'S'I'OLK, a term applied to the act, of contraction of the 
iriifi'n ha iind iiiirirhti of the liearl, in coniradi-.linc.lion to tlie 
stale id’ relaxation known as ih'nalnlc. 

,S\’.ST\'LK (oi'/irTwAco, aif.afji/ii.i, elose-colnnined\ an arraiioe- 
nieJit of tlie eolniiin.s in (Jreek and l{oinaii architecture, by w Inch 
the iiitcrcolumniatioii, or space hetween the columns, i.s eipial to 
two diameters. 


T 


T abard, or llerald’s Ooat of Anns, tlie ollicial habit of the 'rABBV, nearly tin- .same a.s nioirr, is a textile fabrie. pre¬ 
heralds. When introduced about the middle of the J.oth Renting a watmed or xvavy ii})]iearaiic.e. In jMiimf.'; [ K. (1. vol. v. 
century, it wa.s worn by kniolits over their armour, and wa.s a eol. 7i(;| the material is iisually silk ; hut in tabby it is mostly 
short .surcoat, or jacket, with Avide sleeA'es which reached only , Avoolleii or .stiilf. The tabliyin^' is juodm ed by a peculiar mani- 
to the elbow, and it had the arms of the Avearer embla/oned ' pulatiim of the calender. 

on the front, back, and sleeves. Examjdes of lhe.se kn'^hlly j TABINET, for rieli w indow-ctirlain.s, is Avoveii Avith a silk 
tabards are numerous on inonunieiital efli^'ies and brasses. 'I'lie : Avarp and a aa'ooUcu Avelt, and preseiils a )»utteni inidAvay in 
tabard is now worn only by the heralds, but is ahvaya A\mru by : character betAVi-eu tlm.se of damask ami iliapi r. 'I’he same, name 
them on ceremonial occasions. Tt is a sleeved sun-oat havinj', i.s soim-times giA'eii to the be4 poplins. 

the royal arms embroidered, as on the knightly tabard, on the , TABOrU, OB 'i'ABOB, a small .shallow'drum, miilAA'ay in 
front, Wck, and sleeve.s. TluHahards of the kings of arms differ ■ .si/<. and .smind he.lweni a side ilium and a tamhoiivine. M'he 
chiefly in being of richer material and ombruklery. ' tahonr wa.s hung on tin- lelt siile or Mi-pemled from the left 
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Ijaiid, niid lu ak-Ji with ii wtick, the ])laypr yitTfoiniin^ at 

tin* Htiruc lijin' on a jtij'o willi ilia of liis lall hand. 

During'the inidillc ages the and liiltonr wcro tin* 
afaoiiijmninicntK of inonis danc-r-VM ainl rustic, (aiterlaiiinieiits, 
and arc Ircfjin'iitly li^nicd in MS. illuininatinns ol more jnv- 
tcnlioUH festivids. l*’roni chinchAvardcn.s’ uccounH, ((noted by 
liys(nis, lirand, and (’(amty historians Generally, il is (.‘vident, 
J’roni the ■wa^'cs ]iaid to tlieni, that tin* tahourers i’as those avIio 
jdaycd the i>i|>e and tahourwine callcdjwer(‘inii>ortant])ersoiia; 4 es 
in tlie nionis diinccs and Whitsun J’cstivities |*rovide<l l>y the 
innnit i]tal and jiarochial aiith<>rilics. 'I'lic jiijie and tahour liave 
conic down to oiir own day, tliontjjh now only met nilli at 
country i’air.", where slra^' liands of degenerate nn'rris dancers, 
led by a jtijte and talmur, occa>innalIy apjiear. Chaini r U'■■e- 
the A'el'b t" tabolir in the sense (if to drum I’roln.ue to 111'- 

]j(';feiale of Uoode W'onieii,' V. Ii."! Ij— 

“Thill tiiliuiinii in ynir eres niioiv a snwn.’* 

.and Nahum (ii. 7) says “ niiz/ab shall be led away c.iidive 
. . . . her niaid.-> shall lead her as with tlie voice <if doves, 

f<ihi li 11(1 U]ion their breasts.’’ 

TAFl’K'l’V, a. nanii' ini' a woven silk. It has varied much 
in nieanin;^, but is at juv.ent applied to a thin, w;idi.ible, lu.-'- 
troll,', fabric, a laijierior kind of sarcenet. 

'IWIUrjt' A('in, Coiind ill 'I’aiou wood, (“rystallizcs in yidlov 
coloured objiipie prisms, which ai’e only '-liohlly .‘•■oluble, in 
Aiater, hut, freely so in alcohol, ether, and ben/.ol. 

TALAIMA, the win^^ed .sandal.s of .Men uiy | Ukilaiks, K. 
vol. iv. col. (! 7 r»|. 

d'ALlA('OTIAN Ol’Fl!ATK)N, in Suryery, the ].iocedure 
for lh'.‘ fornialion of a siib.-titute for the no-e by means of .-kin 
taken from ,some other pa.rl, of the body, or from the Ibn-heail. 
(I’lie .'Uccess of t his opej'ation, iini'lited l,y TaliacotiiU', ha- led to 
the (lerJbnnance of nian\ similar ojieration ^ for rejiairiii;.- delec.ts, 
and cowi'ino iilceralin^^ and e.vjioied surfaces, 

'I’ALII'I'IS; OliU li-h'()()'!', a. name f;i\en to .aiioii- di.s- 
tortions of the foot and ankle, 

^I’AldjOW f Ik U. vol. vii. col. 11]. Slearine is now included 
with tallow in the J’.oard ol' Trade ivluins. 'I’he imports of the 
two in recent, yeai-s have been as folloA\s 
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There is but little export of tallow from this countly. 

'I’allow is now ir-ed in (ieniiany, in conjunction w ith lla\-,seed, 
.'IS a stullino for saddles. 'I’he .seed is the (uincijial <’on-lituenl ; 
the tallow, aliout oiie-eiphlh as much, i.s added to increa.-e its 
lubricity. The seeds roll one over another, and do not enlan.;;Ie 
into hard knots, like hait-stuHinL.': ; while the tallow lulub ale-; 
the leather, renders it Ilexible, and les.-eii- il ■, ihaling'; action on 
the horse’, back, 

d’AM l’i( K’11 ; TA)U1! LN( 1. d’ambour, the I'rem h for 
iambourine, is the name piveii to the cin ular hoo]i or frame on 
Avhich muslin and olhei' wmven ooods are. i-tretched for embroi¬ 
dering w illi till’ needle. Ileiici' bnnboiirdVame and l.inibour-work 
l'.MI!lU»II>i;iUN<l ,\M) S|.;\MMi Al .WM I IXS, Ik (’. Vol. iii. col. ; 
Irsi.iN, Ik vol. v, col. H.M], 

d’A M I’lOll111NFi Avas very <-arlv included amoiiL: musical in- 
strunieiits, on account of its simplicity. It is nothing; mon* than 
a piece of parchment .stretched lijdiily over a hoop, kike tin- 
drum, it j;ives only one note, ddiere are, neverthe|es,s, jiei uliar 
elb'cts producible Iroin it, by auiu in^ the niotle of slrikim,' and 
rubbino ilie parchment, and selling in motion a few jiuudino 
cymbals or bell.-', A\hich are attached to the hoop, d’anibourines 
re.M nibliiio; the modeiii iiislruiiient in every re.spect, 
Avere em]llo^ed in exactly the same manner amono the ancients, 
Jle]>resentJiti()ns of them occur on ancient, va.-'es and im the Avails 
of I’ompeii. 

d’AMM\’, a thin Avor.sted cloth, is used undyed for some kinds 
of sieves. When dyed black, it recei\es the name of/n.sYi/a/, 
and is u.si'd as a material for w'onien's bools ami shoes. 

TAMIMNU (linAisTiNn, ,Tk (\ vol. ii. col. l.sb ; and Tk U. ,*<. 
col. .dd.Kj. 

TANUFNT (lALYANOMETFR [Ualaanomktku, Jk (A S. 

col. lid] |. 

TANKS, ld(,)Un) MANURE. Tanks for collecting the 
li<piid that lloAVs from the stables, cow-houscs, straw-yard, and 
farm-house are common on most farms, In pome c-aPes a pit is 


duo and filled Avith earth, oA'cr Avhich the pcavuoo from the 
farmery i.s allowed to How ; and when .suliiciently saturated, the 
earth is carted out and applied as a to}) dressinpf, and the manure. 
j)it refilled. In other cases a decji tank for a pump is duo, jjp,, 
Avhich the farm sewnioe is colle.cted and punijied over a compo.st- 
hill ofe.arth, coiid.-t iiio of idl the oatheiin^'s ahout the farmery 
ami farm. A third jirac.tice, is to pump the liquid manure into 
a Avater earl, ami apjHy it directly to f'ras.s land. A fourtli 
])hin i.-' to iqiply it by irrigation to a small ])lot of 
imadoAv. In tliat Avay all !he liquid mannre of the farm has, 
from time iminemorial, bi'cn utilised. More recently a tew 
jiLjrieullmist.s haA e built biro.' tauk.s witli inqieivions materials, 
so as to ju-fvent the eqre.ss of liipiid manure and the inore.s.s of 
WMler, ami into these the .soli'l and liipiid manures of tin*, farm 
ai'f conveyed, .sullieiciit Avattu' beino added to {'ive the Avliole the 
desired lliiidity for beinq occasionally stirred by means of 
maeliiiieiy ; and Avlien ready for application it is either sent to 
tin* lam! by a .steam force-] in in]), or by oravilation, thion;.;Ii 
ea.q.-iion j»ipes and s]nead by boseand jet from hydrants, ]ilace(l 
at j-e‘j;ular dislaiiees from eaeli other, eorre.spondino to the length 
of hose used, lii this case the arable- as well a.s the ^nvi.ss lands 
are mannred from tin* manure tank into Avhicli everytliJii^f ooe.s. 
At one time the practice Avas ])o])ular, but Avilhin the last ten 
years tlie use of artiHeial maniire.s lias oroAvn into favour— 
lienee the hydrant ami hose liipiid niiUinre system is, Avilh one 
or two exccjitions, oJviii n]i. At ]iri‘sent, the fourth jilan, irri¬ 
gation by means of inijiroved tanks, is favourably entertained 
by the {'eiieinlity of a.m'ienItiilists ; but many diliieiilties \(‘t 
.stand ill the way of its e<‘m.-ral apjiliealioii. Tlie tanks ])rnpn,s(M| 
have a lilleriii'' ami iiiterniitlent action to meet the jieciiliar 
reipiiremeiits of siieee.-sfn! liipiid mamuiiiq; and they are 
eipially a'kpited for farm sewa;.;e, A'illaoe and town sewa,L,'r. 
Intelmitleiil. iqijiliealion of liipiid manure is esi-mtial to sncees-, 
as wiilioiil inler\als of lime the land cannot be ]iro]ierly 
aerated | .\im.XTiov oi' k\M), IkU. S. eok b(>|; and the iiiter- 
niilteiil How from the tank may either lie srlf-aelin;.; hy means 
ol a ev plion, or by ojieniii;.; amt : liiittino ji sliiiie, Tho foi’iner 
plan has l.ei'ii patented by Dailey, 1 leiitnn, and Ro;.;ei' Ikeld, 
ami n-dnerd to jiru'liee b\ 1 ledw orlli, |). Ikirelay, Esip, of 
Iki-dwirk Park. We .should prefer the latter, Avilh means for 
reyiil.itinp the di't'haree more elfecliially than is dime by Denton 
ami Fielirs “Ailloinalie sewage meter." Aiiolher eondilion is 
(•---■•nti.d to Micee-'s, vi/., tin- lillratioii of the sewn;;!' so a.s to 
reinovi* as nuieli of the matter held in siis])ensiou as jiossible 
wilbiMit reihieiie.', tin* Aaliie of the fi'iiili.sin;.; matter in solution. 
The solid iinitter tillered mil, ami al-o any dejio.-it in the tanks 
may be Hn-lied mil and ajiidied to fallow land and stiibble.s, to 
I'e )»lmi;.;lieil ill. Put to ^;r.i.-i land and amble laml nmler 
crop only lie- fertilising mallei- in .--olutioji can prolilably bi- 
a]»]ilied, and the ])urer llu- liijiiid and JVeei-fiom scdinient the 
biller. Then-is nolhiiyq jiarticniar eillier in tin- foiiu or con- 
sfrui-limi of a liipiid manure 1a.nk ; but the above eoinlition.-, 
liltralion, inlermitfeiit .-qpilii-ation, and uniform discha.i-;;(‘, an- 
es'-eiitial to sn(-ees.s. The liltralion ]»roee,ss requires a tank for 
itself, betwi'(-n Avhich and the iiltercd liquid lank the lilteriiie; 
mail-rial i.( placed. A pveat many lilt.i-riii;; tanks havi- reci-nll_> 
been ]iropo.-;e(k into the details of which s]taee will not ]i<'Tmil 
us to t’liless they are sell-cleauisiiip', or ])ri)vision is made for 
llii'-hiiio them out aloni; with the iiiHueiit .seAvage, and a])]ilyiii,u 
tin- solid ami liquid matter tims Avasln-d out to falloAv or .stiiblde 
laiid, or laml beiny; warjii-d, two lilli-rinp; tanks Avill be reijuiied, 
om- for u.se wbikst the oiln-r isbeiiiy' i-h-anRi-il. Ihit tAvo tilteriny 
tanks, if proiK-rly coiistriieiod ami hirye i-mmoli, Avill Kiqiply a, 
number of liquid manure tanks. Tin- size of the latti-r Avill of 
emii-.-ie di-jii'ml upon the area of land to lie irrioafe.d at one time, 
and the quantity of scwa”e to Ik- ajqilied ])er acre. No oeiier.-il 
jiile can lie laid doAvn to nn-et nil ca.ses, at diHerent si-a.soiis of 
the A ear, and in diHerent latitudes. kandoAA'nerft and faniu-vs 
must, lie their own judges in matters of thi.s kind. The t.ank at 
lkistwi(-k Park, for the mansioii-hoii.se, farm, and villa^w. of 
East wick, only holds fiOO oallons, and in dry Aveather it di.s- 
charoes itself three times in tAvo days. All storm water sh on Id 
b(> kept old, .as at that time the laml requires tho liquid manure 
to he less diluted ; hut in dry Aveatlier the reverse i.s the ca.se, 
as the land then require.^ it to he more, diluted than in its 
normal .stale. Hence storm Avater should he stored for diluting 
si-AA'.ioe in limes of dioujulit., and Avhere there is a command ol’ 
stoiedorof river Avaler, the normal supply of farm or villa^;e. 
sewage, if deticient, may be eked out by ailificial manure. The 
artiticial manure may lie ajqiUed by itself and wtwbed in by 
(‘Ver-diluted liquid from the tank ; but tin- y;eneral opinion is id 
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favour of Itofuiv Ji])])]icatiuii, N\hicli ivnuin-s a larL;fr 

ttinlc. 

TANNASPTDK^ A(nD (■pTKuiT.xNNro Acid, E. (’. S. 17441, 
TANNECOUTEPINIC ACID, mi 

aTuorplioUij acid rc.sciuliliii” taiiuic acid, occnrriii.i' in the hark nf 
Scotch lir.s from twenty to twenty-live yeara old. (Kuwalier, 
Jp'im Akad. Ber. xxiv. 10 .) 

TANNIN [E. C., vol. viii. col. 17], Of the various tannins. 

Ci 4 ll,„(\, (C,.„//,„0|„), or the tannin frmn Ljalls, 
'has lattdy heen Kuhniitteil to carelul inveslit;ation. especially liy 
llu^'O Schilf. AVluMi oallic, acid is heated with aisenic acid, it i" 
converted into tannic acid. Tt would a]>]H ar th.it pure tannic 
acid is tree from glucose, and dilfers only from ]i,'allic acid in 
coiitainin^i: a molecule less Avater : 


CnITijOiii 

Gallic iiciJ. 


on. 

Water. 
2//(4 


C. .11. 

'i'aiiiiin. 


From a .study of tlie derivatives ohtainetl h\ the action of ;icetic 
anhydride on tannic acid, tlie hilti'r Avould seem to he an ellieraled 

a.,liy.lii.lc. of Ui.'fon.niU | §',1[( cjV.Ho.,' 

(Hiioo Schilf, HkH. Sur. Chilli. | 2] wiii. L’.’t.i 
TANNJNC DIU'CS. IJefeiriiii* to Mam I'Ar- 

TtniK, E. C. Vol. V. col. IhO. hu' a descrijttioii of the j.ntce'-es 
carried on hy tannei's, Icidher-diesser-i, and eurrit r-, wc here 
enumerate tlu' e.hief drue.s oi- materials employeil in the coii 
veiAsiou (d‘ hides and .skins iido leather. fhiL hud. slrippe.l 
ehielly from cojipiee trees ; dniiindi, lea\es and Aoune; liranch..s 
of the .sumach idant ; Il’Hd nlir, leaves and yoiiny hian. he-, 
sonu'thin^f lik(' .sumach ; Mimn.'iii, a lliiid e\t.ract olit.iined from 
a wattle-harl\ ; /aorA hitd: and ll’ilhn''fxni:, .siih-tdiites I.To.ak 
hark ; I’nluniit, tin* acorn-cii]) ol’an oak -rowing in the heAant ; 
Citiirhii, Ciildi, and Terra Jaiiaiiiru, ohtained from the liark, 
Avood, and leaA’es of the Acaci.i < 'atecliu ; I hri-iln'i. the j»od o| .i 
Soulli-j\inerican ]ilanl ; Xtil (lall.i, excrescences fomid on (he 
h'aves and hud stalks of a .sjiecies ol' oak. For I'urtln r detail -, 
si-e under appi’ojiriiile h(‘adiii,^s in I'!. (and I'.. <S. 

TANNOIMC A(M1), <'.,^1 i.-.oO,., • a k"id of laiuiin 

colilailieil ill till' needles ol the Seoteli 111'. .Ill cutael with 
air its solution heeomes < '.di/ed mid conMitetl into (oyp/./i 
tannir (ii'iil. (llochledcr ami Kawalier, II a u .l/.<e/. T» r. 
xxix. il2.) 

TA111 E, C. vol, A'ii. col. :> 11. A m-w I'orm of tar, (-.died Imhi- 
ratril, lia- lately heen suhjeeted to e\i).-rinient at Devonpoit 
Dockyard, as a material loi- coatino shijw.’ hoih'r-. and <tlhei 
artiides made of iron. Jl contains no oil, noi- i-. oil mixed with 
it, Avheii used ns a paint. It has heeii found to iesi>t. holli moi-l 
and dry heat to a remarkahle deo'iee ; it j>reseii1-.a .-moolh ;jlo .-y 
apjiearaiice, and has hut little tendency |o ciack, .-hriiik, or 
blister. 

Mr. IMelhveii, in a, ]>apei' read hefoic tin* .\s->ocialion ol (ta-; 
!M:ina”eis in adA’oiMled the increa-ed n. e ol lar-p.ivemeiils 

in lociilitie.s where expensive paAiii;.: could not he a<loi.|ed. A 
mixture ol' shingle oravel and ciudei flirt troiii the Lias-work’, is 
hurni in heaps like chiy-hallasl, and tlu u thrown iid.o a vessel ol 
melted tar, in the ]>io]ioitioii ot alioiit a, hii.-Iit-l ol dn.st ami 
oi-avel tf) a itallon of tar. When a\ cl I iiicovpor.-ileil, the loni- 
]iositiou is passed lliroiieli ;i. screen or silter liaviii;.; .|-inch 
me.shi's, and a ]tortion of it IhroU'di a fiii'T screen Avilli |-incli 
meishes. The coarser stull' is laid ihov o lir.d, and the finer upon 
it, with a thill layer of line white sliinule at tie- lop ; the Avlmh- 
AVell rak(‘d and rolled. If the jiavenienl is to hear the traihe, cf 
heaA’y Audiicles, the hard .shingle slioiild predominate o\er the 
eoiil-dust. This pavement, witIi a Ihiidxiies.s ol two im he'-, <-an 
he laid doAvn at l.s-. 4il. per .sipiare yard in .suitahh- localilie.-,; it 
is said to Avear AVell, and to he easily repaired, '1 he chiel tdijec- 
tions to it are the eolour and the odour. 

For the valuable uses of some kinds of tar in yiehliii!^ mate- 


uio.’.i f.imou- artist-. MaiileLrua’s felloAV student, Lfuvuzo 
t'ano/io fla l..eudiuara '^d. U77,'. loveieil the entire choir of 
S. Aiitoiiifi with pit lure.*, iit this wtutd mo.siic, Avhich Aveix' 
e.-iier.dly ai»plaUfleil, hut the Avlnde Avas huie since destroyed by 
tile. Tin* most celehratetl t-xtaul sjiecimeus arc on the Avails 
of the sacri-ty of .^anta M.iti.i in (.hf^aiio, the A\ofk of Fra 
< liovauui fhi N'eroua, whf»Avas iuA itctl to Home hy Pope .lulius IT., 
to tleimmle the floi-is, ^c. td' the \'.iticau Avilh Tarsia AVork, ami 
who, in the estiuiatioii (.f hi- couleniporarit s, sur]).issf.'d all his 
riA.d-iulhe ait. Laii.'i, lu.weAer, < oiisidei- the historical mid 
otlif-r tar.-ia picture- ot Fr.i iV'.mi.iiio da Itcr.oamo in the Do- 
miiiicaii chuith :i1 iJeii;anm and that of S. Pietro at Peruana; 
those ol tiiaurrancesfo ('.ipiitlileir.i at .S.iiita Maiia, Ma^.^iore, 
P.ero.mio, ami Iho-e altrihiiled to P.ailolommeo da Pola in the 
t’erto-o. at P.iAi.i, as still lim r. Woml mo-aic is now almo.st 
exclusivelA einploAeil lor ornamenting c.ihinet Avork |MaU- 
fK'i.TKV AM* P.vmil f.TUA. E. ('. \ ol. v. fol. I'.)'), | aiid ill what is 
known us 'rniihritloe-waie, which, however, i- mea.-uiahly 
inferior to the old Italian tar-iatiiia. 

the name of the hist letter of the llel'i'i-w alph.ihet 


or letter T ; ai'pli<d al.-o to the lyoypliaii f-ymhol 

or as it ha-i hn-n ••.•illed cio.-s with a IkuhHc .yy 
.-eeii in liienydA pliical tcxt.s ami .-i i-iies, where 
the l-ioy]iti.iu wo 


.f lib 




3’ials for obtaining ‘lye.s, colours, uaiihllias, ikc., .-ee. Coal Iau, 
E. C. vol. ii. col. 992 ; (hv.s Liyi im, E. C. vol. iv. col. ;}()2 ; 
Antlink, E. C. A'ol. i. col. :J47 ; Anii.im-: I)yi:s and ColijI’Us, 
E. C. S. col. 131 ; Au/arink, E. fk S. col. tt-l. 

TAliSIA AVOllK (Italian t<ir.4a, tamialuro), a tim- laud oJ 
inlaying of small te.sser.x’of A^ariouH coloured Avoods, on jiaiieLs 
of waliiut, so a.s to produce a natteru or ]»ictuiv. The best 
examples of tarsia work Avere ]>roduced in Italy in the iritli and 
loth centuries, when it Ava.s mmli in Vogue, especially tor the 
decoration of cliurcli choirs, and dcisigns lor thi.s kind ol wood 
mosaic were made hy Pentgino, llutlaelle, and other ol the 


III iiiaahi)^ 

it imiicales 

I null it is al.-o intiotlueerl extensively 
lIiri>iiglioiit the ail ol the ancient n.itions of .A.sj.i, e,-peci.-illy 
of thoM* Avho practi-ed tin* I‘Im-niciaii lelij.’ioii, or lelieiou.s 
i'lf.is ail.iple*! lioiii t!i it -ouice, ami i- found on cylimlers, 
eie.-r.ixed .-tom-' o| JtihAlonaml ;\-’;-yi ia. ami < oins of Ca juus, 

('ili. ia, ami Ci>rintli. 'flic l';',\pli,ui olijeil appear- to i-e|)ie- 
M-nt the tie of a oinllt-, ami the F,y\ plam ('liii4i.in-- ift.iim-d its 
use allej-Hie fall of 17-e.'ani-.m to i.-pieyeiit tlie Chri.-Ii.iii cros,-*, 
wlihli iheA con-iflered it to toie.diiidow a.s tli»’ pridotApe, 
.'lighllA iii'HlifA iiig it’ form. 'I'lu' P or letter Ii which eiiti'i’s 
into the nioiioy.mi oft'liri-l ^ lia-crroiu-oii.'ily heeii tIioiio||| to 
he df-riAid li'om it. 'Phis moiio'.,;i'.im wa-- iiilrodiiceil hy t'on- 
stantiue ami exleii.-ivt ly used in llic C/'cek and Ai'iiieiiian 
ehurcln- . whih' the I'V.'l'liaii relaim‘<l (lie U-'c of tlie .saiiiIioI of 
lile. M.uiy ah iir<l ide.i- h.iic Jornii-rl\ pu-Aailed ahoiil this 
- \t> il, It li.i\ in;; lu-eii -iippo- oil to ie])ri ‘Oiit I hi' ]thalln-< or (lie 
lo-vofllii Nile; anmiig-t lie- eai ly Cliri-.tiaii.s it was a<'ce[iled 
as the emhiem of tin- I'utiii'e lil'c. 'I'lie older Plio.nician form of 
the -W-'c i-t-M-nihli-il .-I ei-o.-,; i , and this ha- yixel) vi-c to the 
iiitroilm lion of a y,lo,-,s on the pas-.iL'e oi E/,ekii I (i\. -t , in 
which the proplit-l i- ordeieil to ;j,o into the nmldlc of the 
cilA- ami place a mark on the torrlu-ad ; A\hcre a di-.tinclive 
si-'yi ohIa is mciiliomd ,ici-ordiiie to the Scjiliiii'.'iul, mid the 
\ i-i--ions of ,\i|uihi ami S\mmai-lm-, hut. to Avliich 'I'licodot ion, 
ill till- d.iy- of the I'hiipeioi- ScAciii-, ahoiil A.|i. L'l>0, laid 
ad'led the word Ian, making if the sign ot a Tan mi the loie- 
hi ad. 'I’liis i-admilti (I hv 'rertulhaii and .h roine, and hy ihe 
la4 intiodueed into the N'lilg.ile, and recognised a.s Hic prolo- 
1 v]ie ol the ('hri^l.ian cl'i’:-. In mi-diiex al ai I. a oi 4 shaped 

i eVoe-^ appeals a- tie-emhiem of St. Anthony on monumenl.s of 
I the. xiv. cent. This laji 11 -,., i i-i inliodiiceit also into the nimhii.s 
I of a tigure of Cliri.4 iMinled hy A. d'.iH, A.i>. 1291. Isom this 
' period the la.n eros.s appear.- in media'v.d ait. 4'lie -h.ipe of the 
1 real cross i.-i not known, hiil one id' the olde-t e.xam])le.- i,-i llie 
j emiealure iiraiidn of the lime of the Kmpelor Alexamh r Severns, 

■ .A. I*. 222 23.'i, I’omid in the pahee of the ('.esais in the \ aliean. 

The oii;;iual form ol (lie ej-o,--, modilied in suh.-jeijiieiit ages into 
'a .'-yml'ol of dilf.-reiit .-ha]ie,’ is I'oiiml mnong-t all Chri.-liaii 

: deiioiiiinalioir-. 

(hetroiiiie, .lihi'il'i ill- riuf.1. Airlunl.f t->m. .XA. I’ari.i, 1^1.} ; 

('iimiii", t/'o'/-//. Hill. .\rdi. .-Is---'"-. 1.H71, p. -JitT-j 

'I’AiMlVhlC ACID, (';II,D, a eompouml 

eontained in the urine of i-ows and hor-e,-, ll is a eo- 
loiirle s oil, hoiling at ahout ami having an odour re- 

seiiihliiig that of ea-4oreum. (Sladeler, Jm/. Vlnm. J'liarm. 
Ixxvii. 17.) 

'I'AWINtl, the di'es-iug of kid, slieep, ami hmih .-kms into 
soft thin leather [Ekathkr Ma.m ^•ACTUt^., E. C. And. v. col. 
1911. . , . . 

TAXES [Tax, 4'axatio.v, K. C. vol. vii. col. 3.1|. As c.v- 
plaiued in E.xci.sl Dimi.s. F. C. S. eol. 927, the old chisHilica- 
liuii of the revenue ileparl meiit.- in the United Kingdom has 
undermine a change. Avherehy the Ixxcise, Stam])H, ami Tuxes are 
united under the" Itoanl of Inland llevenue, ; the Customs still 
remaining nmlor tin- management of a distinct hoard. The word 
taxes lm.s Iavo ollicial meanings, general and special. In its 
general acceptation, it coiiiprises all the imposts Avhicli luukc up 
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tho j^noml revenue of the Btate. These totals it may be c<m> 
reatent to give here for the last ten years:— 

1863 . A70,603,561 ‘ 1868 . ^£69,600,218 

1864 . 70,208,964 1809 . 72,691,991 

1866 . 70,313,437 1870 . 75,434,252 

1866 . 67,812,292 1871 . 69,945,220 

1867 . 69,434,568 1872 . 74,708,314 

Changes ore made nearly every year in the mode of dietribufing 
this total taxation. SSometimes commodities arc added to or re¬ 
moved from the list of articles taxed; sometimes an increase or a 
decrease is made in the amount of tax laid on some of the items. 
In looking over an official list of these alterations, we see at once 
that the general tendency has been to lessen import duties, and 
to find a substitute in some of the many kinds of inland taxa¬ 
tion. Taking the fifteen years from 1857 to 1871 inclusive, the 
total ^es regaled or reduced amounted to 42,738,284/., and the 
total imposed or increased to 16,672,246/., making a net reduction 
of 27,066,038/.,—somewhat less than 2,0(M),()()()/. per annum. This 
two millions has been more limn counterbalanctjd by the in¬ 
creased productiveness of some of the items, arising out of the 
general prosperity of the country. 

Taxes, in the more litnited meaning, now comprise little 
beyond land-tax and house-tax, and some licence duties iinpo.sed 
in lieu of other tuxes. The total amount has been gradually 
diminisliing, and in 1872 amounted only to 2,330,000/. 

TAXIN, a resinous substance obtained from the leaves of tl 
yew itaejl'ams haceaki). (Lucas, Archir, Pharm. [2] Ixxxv. 146.) 

TE DEUM LAUDAMUS, commonly, and especially for the 
purposes of musical nomenclature, shortened into Te f)enm, the 
title and the initial words, in Latin, of a venerable hymn of the 
Church, which has hc(!n also currently, although incorrectly, 
known as Hymnm Amthwiianus, on the strength of an ancient 
legend to the effect that it was uttered in sudden insjuration by 
St. Ambrose os he baptised Augustine ; or, as it exists in another 
form, that St. Ambrose and St. Augustine, touched at the same 
moment by the same sacred fire, sung it together antiphonally, 
or in responses. Some modem critics have, however, favoured 
an alternative theory, that the Te Denm sprang from an earlier 
Oriental moniing hymn, if, indeed, it did not grow out of frag¬ 
ments of several such hymns ; and in this way its rudimentary 
beginnings have been regarded os nearly coincitlent with the first 
eftbits of Chrtstian psalmody; M’hih; others maintain that the 
Te Dmm was the production of the Gallican Church, and that its 
almost certain author was Nicctins, Bishop of Triers, who 
flourished in the first half of the sixth century; although Si. 
Aboiidlusand Hilary of Poictiers have also been name<l as com¬ 
petitors with Nicetins for the uiithorslii]). The most ancient 
allusions to the existence of the Te Demi occur in the Rules of 
St. Benedict, Caisarins, Bishop of Arles, and Auiclian, the suc¬ 
cessor of the latter, in all of which its use is iirescribed. 

The Te iHvm is at once a hymn of praise, a confession of faith, 
and a supplication ; and is Biipjiosed by many persons to liave 
been oiiginolly conceived in the spirit of paying especial and 

S culiar honour to Christ. It was early incjoVporated into the 
turgies of the Western courninnion; and was introduced 
amongst rites used at the enthronizatiun of Bishops, the election 
of Abbots, and the installation of Dctuis, In the Roman office 
it is said ordinarily at the end of Matins ; and it is wont to be 
performed with extraordinary musical pomp and solemnity in 
celebration of signal blessings or advantages in war or peace. 
The Te Detm, alternatively with the Jiemdwile, is directed to be 
sung or said “ daily throughout the year," between the first and 
second lessons, in the Morning Prayer of the Church of England; 
and it has also been fretpiently used as a special thanksgiving 
upon solemn and ioyful occasions, whctlier in the Church or the 
State, (Bingham’s Antiquities of the Christian Church; Daniel’s 
Theeaupis Hymnologicus; Palmer’s Origines Liturgicce; Voice of 
Christim IMein Song; Walcott's SacredArckeology; Moroni’s 
THzionario Meclesiastko^ &c.) 

TEA ; TEIA TRADE [E, C. vol. vii. col. 51], ■ The removal 
of restrictions on the trade in tea consequent upon the with¬ 
drawal of the trading privileges of the East India Company, led 
to a keen competition omoim English merchants; and also 
encouraged the cultivation of the plant in various countries. 
The tea-plantations of Assam, and other regions in India near 
the base of the Himalaya, are becoming important, under the 
stimulus of judicious encouragement on the part of the govern¬ 
ment of India. In 1872 Mr. F. Campbell, on experienced 
authority ou the subject, communicated to the Society of Arts a ^ 


statistics of the trade that had been developed, and suggestions 
to English capitalists as to the best mode of oigani^g new 
planta£ions. Xn Australia, in America, and in some of the tem¬ 
perate regions of Afi^ the cultivation of tea gives promise of 
success. 

China is still the chief country of production ; but the trade 
from thence to other countries has undergone some clianges in 
recent years. The trade in brick tea, between China and 
Russia was centred at Kiachta until 1854 as a barter-trade; 
Russian, and other European goods being exchanged for Chinese 
tea at the frontier town between the two empires. In that year 
the trade assumed a more commercial and systematic character, 
by the adoption of money payments. A Guild of Russian 
merchants retained a stiut monopoly of the Russo-Chinese tea- 
trade till 1861; in which year the government encouraged a 
system of sea-borne trade, in order to lessen the excessively 
high prices which the monopoly had engendered. In 1864 the 
Russian merchants at Kiachta began to send their own agents 
into the tea districts of China, in order to buy the leaf on the 
spot, and to superintend the making up into bricks. By the year 
1870 nearly nil the brick tea sent through Siberia into Russia 
was in this way made up under Russian supervision, with an 
iinjjrovement in quality and a lessening in price. About 
7,100,0tM) lbs. crossed tlio frontier in 1868 ; since which year 
the quantity has increased, owing to the break-down of the 
Kiachta monopoly, and the opening of now caravan routes. 
These bricks are of two sizes; the larger 13 inches long, 64 ^ 
wide, and 1 | thick ; the smaller inches long, . 6 ^ wide, and g 
tliick. They are made of the leaves and young branches, which 
are steamed, kneaded by hand to expinss the bitter juices, 
jircsBud into moulds, stacked under sheds, exposed to a current 
of fresh air, and each brick wrapped separately in 2 >aper for 
packing. I’liis is for tlie better kinds ; the inferior are much 
more sinninarily treated, and arc often mixed with substances 
little better than rubbish. 

The imports of tea into the United Kingdom have steadily 
increased within the last few years; 


1864 

124,359,243 lb. 

. .£9,438,700 

1866 

139,610,044 „ 

. 11,208,815 

1868 

154,845,803 „ 

. 12,431,454 

1870 

141,020,707 „ 

. 10,097,019 

1872 

185,010,520 „ 

. 12,982,006 


Of the quantity imported in 1872, no less tliun 160,097,255 lbs. 
came from (ffiina, the rest from India and other countries. In 
1811, the eonsumiition of tea in the United Kingdom amounted 
to IJ lb. }icr head of population ; the price averagexl Cs. 8c/. per 
lb., of which 3s. 4f/. went in duty. {Sixty years afterwards, in 
1871, the consumption was 4lb. per head per annum; the 
average price Is. lO^d. ])er lb., of which Gc/. was for duty. 

Dr. Thudicum, in 1869, made experiments on the production 
of new beverages from tea. By treating a decoction of tea with 
yeast and sugar, he produced many kinds of lea-wine, differing 
according to the proportions in which the constituents were 
combined. Another change was produced by adding a little 
alcohol; an effervescent wine resulted from forcing carbonic 
acid gas into the decoction; and another from the addition of an 
effervescing wine to the tea-liquor, A drink called rohur or tea- 
s^rit has recently been introduced, made by adding tea-decoc¬ 
tion to whisky or brandy. 

TEETH, ARTIFICIAL, are made of various substances, 
animal, vegetable, and mineral. When the manufacture became 
a regular branch of trade, the tusks of the elephant, hippopota¬ 
mus, rhinoceros^ narwhal, and walrus were usually employed as 
the material of the moat expensive teeth, and bone for the 
others. A single tooth was often produced by cutting a bit of 
bone to the proper shape, and tying it to the next tooth hy a 
ligature of wire. The toeth of dead persons are occasionally 
employed; but there is mostly an unwillingness to rob the 
grave in this way; and such teeth are prone to decay. When 
an entire upper or lower set is made, and no expense spared, the 
mrtist-dentist makes the whole out of one piece of selected ivory; 
he saws it roughly to the size, shapes it % patient cutting and 
carving, and follows a pattern which he had previously ob¬ 
tained by modelling the patient’s gum. A skilful maker pur¬ 
posely puts in irregularities such as occur in nearly all sets of 
natural te^th. Dentists have not yet decided what substance 
is best fitted for artificial teeth; ivory, with all its exceUences, 
becomes discoloured; but it is still questionable which among 
many substitutes is the best One kind, laigelj made, com- 
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the proper hue by the addition of some kind of metallic oxide;' 
these ingredients are ground to a powder witli water, and dried 
to the consistency of paste or pnttjr. Brass moulds, of suitable 
size and shape, are provided. A thin film of a harder paste is 
first put into the mould, by means of a steel spatula, to form the 
enamel or shining exterior of the tooth ; then the bulk of paste 
to form the body, together with a bit or bits of platinum wire to 
help in fixing the tooth or teeth to the gum. Each tooth is then 

E ressed heavily, dried, removed from the mould, softened by 
cat to a degree suitable for cutting, trimmed and scraped to 
remove all irregularities, supjdied with small bits of paste whei-e 
any hollows or cavities are left in the moulding, coated with an 
extra-fine enamel by means of a camel-hair pencil, and finally j 
hardened in an enameller’s oven. 

TEETOTALISM and TEETOTALLEBS are respectively' 
the system and the adherents of the system the principle of i 
which is one of entire nhstinonce from all intoxicating drinks. 
The etymology of the wortl teetotal is somewhat nneertain;' 
on the whole, however, it seems iji accordance j 

with a tradition against which tli(;re appears no ohjection, to ' 
regard the reduplication as the result of the accidental disability ! 
of an individual advocate of temperanct*, avIio by way of protest | 
against the inefficacy of alternative methods, insisted stammer-' 
ingly or stuttcringly upon the necessity of t-t-total ahstinencc. ^ 
This incident—the hero of which was Richard, or, more afn‘C- 
tionately, “Dicky,” Turner, a w^orking man of Treston, who 
died there October 27, IHOfi—is said to luive occurred cm the 17th 
of July, 18.33, at Preston, the Temperance Soci(>ty of which town 
has the reputation of having been the first, in the month of 
March previous, to adopt a pledge renouncing “ all liquors of an 
intoxicating quality.” Ti'Ctotalism so absolute and universal is 
historically the result of the exhaustive method ns applied to 
jiliilantliropic efToits directed against the abuse of strong drink 
and the evils of dniiilvenness; and it liad been preceded, both 
in this country and America, by tentative sclnuiios which either 
enjoined the strictest moderation in the use of intoxicating 
liquom, whilst f^orbidding none, or else enforced total abstinence 
with regard to some, whilst it permitttal the temperate enjoyment 
of others. Thus the first society on the principle of entire al>sti- 
nciieo from spirits is said to have been (istablishi'd at Moivaii, in 
North America, in 1806 ; aiul this was succeeded by the American 
Society for the Promotion of Temperance, founded at Boston on 
the 13th of Eebniary, 1826. At the end of 1825) there were a 
thousand societies in existence in the United States. In Ireland 
a society was founded at New Ross, August 19th, 1829; Ihe 
Glasgow and West of Scotland Association was founded on the 
12th of November, in the same year ; and in February, 1830, a 
society was established at Bradford, in Yorkshire. The British 
and Foreign Teinpeiance. Society was organised in London, June 
29th, 1831, by which time, societies had been formed in the chief 
towns throughout the kingdom. As the principle of total absti¬ 
nence extended itself, the old partial abstinence societies were 
either dissolved or joined the now movement, to which an inimense 
impetus w^as given in this country and America through the 
exertions of Father Mathew [Mathkw, Theojiaj.d, E. C. Biog. 
Div. vol, iv. col. 151]. . , t i i 

The United States of America, and Great Britimi and Ireland, 
together with the British colonies and possessions all over the 
world, are c^)vered less or more with a net-work of Tenipe.innce 
societies. Theso societies abound in our arin_v and navy, whilst 
their i)iincipleH are ascertained to be more or less opur^ive m 
Burmah, Madagascar, Russia, Sweden, Switzerland, rraiico, 
Holland, and ^ei European countries. A slightly-descriptivc 
catalogue of the leading Tempemnee org-anisations at present at 
work in the United Kingdom will not only afford a clue to the 
present state and aspect of Tectolali.sm in Great Bntam and 
Ireland, but will also throw considerable light upon the general 
history of the movement. Of these organisations may be men¬ 
tioned ;—The National Temperance League, whiclnyascstoblished 
on the Ist of June, 1866, by the union of the Natioim Ten)i)er- 
anco Society (formed January, 1843), and the London Temperance 
League (formed August, 1861), and employs several lecturers, 
missionaries, and oiganising agents. Its annual income is nearly 
60001.; and the periodicals issued by its authority are, a weekly 
one entitled the ‘ Temperance Record,' and a ([uarterly one, com¬ 
menced in October, 1869, called the ‘ Medical Temperance JoumaL 
The British Temperance League, the oldest ot all the large 
Temperance oiganisations in the United Kingdom, estabhshed 
September 16, 1836, in Manchester, and originally called me 
British ABSociation. for the Promotion of Temperance, employs 
five regular and several occsasional agents; and ptibliahes, monthly, 
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as its organ, the * British Temjierance Advocate,* as well as an 
‘Annual Register,’ and a ‘Monthly Pictorial Tract* The 
Scottish Temperance League, which was instituted at Falkirk, 
on the 5th of November, 1844, and two years afterwards absorbed 
the Western Scottish Temperance Union, lias an income of 
nearly 7lK)0/.,and employs from eight to ton agents, whilst mu^ 
work is also done by means of honorary deputations. Its official 
organ is a weekly one entitled the ‘League Journaland its pub¬ 
lication department annually issues about 70,000 volumes, besides 
an immense number of tracts. The Irish Temperance League, tlie 
orgpi of which is the ‘ Irish Temperance League Journal,* and 
which has “ done much to promote a Temperance sentiment and 
practice among the Presbyterian and other Churches of the North 
of Ireland.” The United Kingdom Bond of Hope Union, 
founded in May, 1855, the object of which is to form new Bands 
of Hope, or ossociatinn.s of juvenile Teetotallers. In addition 
to these, there are coimty or district Leagues, As.sociatinnB, or 
Unions, almost everywhere attended by Bands of Hope, which 
occupy nearly the whole of the three kingdoms, and the princi¬ 
pality of Wales. 

The principal ecclesiastical societies in present operation ate : 
— The Cliun h of England Temperance {Society, which was inau¬ 
gurated at Jjanibetli Palace, February 18,1873, and which was 
'he result of conjoining, under the presidency of the Archbishops 
)f Canterhary and York, the Church of England and Ireland 
Tempenuice Reformation Society, founded in 1862, and the more 
recently established Manchester, Ohester, and Rij)on Diocesan 
Chureli Temperance Society. The aims ami objects of the 
Society, which discviininates'betwcen an “ Associateship” which 
is open to all memberH of the Church of England, and a “ Mem- 
bershi]),” for which total abstinence is the additional (pinlificalion, 
are advoeAt.e<l in the ‘Church of England Temperance Chroiuclo; * 
and, so far as they are dislinctivc, may be said to be the utilisation 
of the iiarochial organisation of the Church as machinery for a 
general crusade against intemperance ; the Church of Scotland 
Temperance Society, the Free Church of Scotland Temperance 
S«)ciet.v, both of which consist of ministers and probationers of 
the several comiuuuions after which they are uaniiri, and the 
Se.ottisli (Amgregational Temperance Society, the basis of which 
a<lmi1.s nieniiH'>*s, us well ivs ministers, of churches ; the FriendB* 
Tempe.rancti Union, and the Irish Friemls’ Total Abstinence 
Society, respectively supported by members of the Society of 
Frieiuls; the Temperance Association in connection with the 
Presbyterian Cliurmi in Ireland ; tlu! Irish Total Ahstiuence 
Association in coiineetiou with the Protestant Episcopal Church 
in Ireland ; and various collegiate Temjjeraneo Societies. The 
T»*mperiine,e canst^, it should be nd<led in this connection, has 
lately binm prosecuitcd with revived energy and zeal amongst the 
Homan t.'utholic po])ulation ; and the metropolitan and provincial 
exertions of Archbisliop Muuiiiiig in the interests of Teijroeranco, 
culmiiialetl in the inauguration at Exclvir Hall and Trafalgar 
S<iuare, on the 24th of March, “ the Octave of SI. Patrick,” 
1873, of the Catholic Total Abstinence League, which was formed 
to be in union with the Leagues antecedently founded—partly 
by the Archbishop in person—at Liverpool, Manchester, and other 
of the laiger towns. 

The principal national Tciniieranco “Orders” are The In- 
depemleiii Order of Reclinbites, a benefit society which has been 
established nearly forty years, having upwartls of 22,000 paying 
meiuhers, with uu avuilahlo capital of upwards of 90,(X)Ot.: its 
organ is the ‘ Rechabite .and Tempemneo Magazinethe National 
Division of the Order ol‘ Sous of Temperance of Great Britain 
and Ireland—American Unity ; and the Independent Onler of 
Good Templars, a “ non-beneliciary hrotherhoocy first organised 
in New York in 1861, and adopting its title from the ancient 
Onler of Knights Templars, or Soldiers of the Temple. After 
various vicissitudes the Order of Good Templars began to toke 
a firm hold of public attention about 1864; and as «ibor- 
dinate lodges increased. Grand Lodges were formed in difTereut 
districts, wdiich at a session held at Cleveland Ohm, May 16, 
1865, were constituted into a National Lodge which received the 

' ' p nf Kfirih America: ana 


to oiner countries, ww* vAi-unut..., _p 

Worthy Grand Lo*lge of the Independent Onler ^Oood Templa 
tlirougiioiit the world. The Onler of Good T«mpto, wTjos# 
aggregate number of mombers is at present about half-a-railUon. 
hM Grand Lodges in all the States of the Araencan Umon^ 
in Canada, and has also been introduc^ into Au^lw, Nejr 
Zealand, India, Malta, France, Prussm, Norway, Portogal, Oib- 
roltai*. and Bermuda, all of which, heaides other hayn 

w ^ 
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‘‘alUira (le<liciitetl lo total abiitiiiencc, eiilVaced by a lifo-long 
pledge, and tlit- jibsoluto. pruliibitioii of the iriunufacturc, impor¬ 
tation, and sale of intoxicating drinks. Tliis Order sees in strong 
drink llie common enemy of mankind, and its mission is to give 
lio (piarter, and to ask none, but U> do bailie with the foe until 
it be <)riven frojiitbe earth. It does not as an organiwition stand 
alone, but works side by si<Ie with kindred associations. It is 
not a substitute, but an ally, lo all teini)erance ellbrt.” Tl»ere are 
four Craiul Lodges in these Islands :—The Clnmd Lodge <»f 
Scotland, wliicb was founded May 7, 1870, and has a monthly 

I ieriodical called the ‘(huxl Templar’ fur its organ; the (Irand 
judge of England, opened July 25, 1870, and having the ‘'JVni- 
plur’ for its ollieiul organ ; the/band Lodge of Wales, wliich 
was instituted March 4, 1872 ; and the (Iraiul Lodge of Ireland, 
Avhich is ill aeJive operation, find has induced in that fcounlry a 
revival of ^l’eiii[)erance ellbrt. From a Rejtort which was jire- 
sented at the Annual Meeting of the United Kingdom .Alliance, 
lield at Mancliester, October 1.5, 1872, it ajipeaied Ihat^at that 
time u[)wards of inoo lodges liad bei-.n ehurlercd in England, 
with a meniliership of over 1(18, (too ; wliilst in Scotland th<-re 
were ahuut 800 lodges, and 80,000 meinhers; in Ireland there 
were 1(50 lodges, witli 10,000 niemhors ; and in Wal(‘s, JJO lodges 
and at least (>500 enrolled nieniliers ; making an aggregaO*. in 
tlie llnited Kingdom of 2,(51)0 lodges, having ti nifunhershi)* 
nunihering 210,500, with four (band liodges with their executives 
and other maehineiy ibr sustaining the life and e-v(eiuliiig llu- 
spread of tiie Order. The Report adojiled at the. lOth annual 
sc.SHioii of the supreme ruling ]tower of tlie Order, which was 
opened on Tuesday, July 22 iid, i87J, mid coniimied for several 
days at the Royal Ami>liitlieatre, lligli Jlolhorii, being tlie lirst 
tiiiie tbat tlial body had ever ni(‘,t in England, or anywhere out 
of North Amerleu, showed an immense increase o\er tliese 
flguivN, and elaiiiied for the wliol(*- Ordtir an aggregate niem- 
bersliiji of 625,000. 

The “auxiliary institutions” of Teetotalism divide themselves 
into political and provident. Of the former the most imporlaiii is 
till' United Kingdom AlJiaiicc, established June I, J85.‘J, wliose 
head-quarters are in J’arliaiiieiit Street, London, and Avlntse 
wei'kly oHicial tugan, the 'Alliance News,’ is said to be the most 
widely-circ.ulat(‘d of tlie 'rciiiperainx* jjulilic.ations ; and tlie (Jijec.t 
ot Avhicli is tlie suppression of the litjuor trallic by legal enact¬ 
ment on the jiermissive principle. It has a large and iiilliieiitial 
General C’ouncil, nieeliiig uiinually, and an Executive (.’ouncil 
resilient in Mane.liester. Englami and Wales are also divided 
into distri(.'.ls, superintended Ity carefully selected agents ; .and its 
opc'vatioTis extend lolScolland and In land in connection with the 
►Scottish Teniperam e and IVnuissive Rill As,►oi-iatioii, the Irish 
^I’emperance and Piuniissive Rill League, and the Irish Permis¬ 
sive Rill Association. It lias issued above. 1 ) 0,000 cards of mem- 
benship ; and its iiicoiiie for tlie year eiidijig September JO, 1872, 
was reported as 21,255/. (j-v. 10 ^/. Other kindred associations are 
the Oentral Association for sto])ping the Sale of Intoxicating 
Li(iU(.>TS on Sunday, formed at Manchester, Oek>l>er 2(5, 18(5(5; 
and tlie National Association for jiroiiioting Amendment in the 
Laws ivlatiiig to the. Liipior Trallic, Avhicli orighuited December 
2, 18(58, and was enqJoyed for nearly four years in pre.ssing the 
restrictivii policy emhodied in the Act of JM72. The principal 
“auxiliary institutions” of a provident cliaracterare the United 
Kingdom Temperance and General Provident Institution, esta¬ 
blished Docenitier 211 , 1840; and the Ai tizans’, Labourers’, and 
Gemu'al DwcJiings Uoni]»any, Limited, ivliich allouanoneof its 
houses to he licensed for the sale of liquor. All estate at Wands¬ 
worth has been taken, on wdiich it is proposed to evc-ct 1200 
houses suliject to tliis condition of prohihitioii. 

The circulation of Temperance literature of all kinds is largo 
and iinjiortant. In the year 1872, It) volumes classified as 
“ religious and scieritilic,” 7 volumes belonging to “ poetry and 
music,” 13 volumes coming under the head of “ fiction and story,” 
and 24 “ miscellaneous ” volumes, were issued from the various 
publishing offices in the United Kingdom ; besides 58 Temper¬ 
ance periodicals, of which ten were annual (five illustratod), three 
quarterly, thirty-nine monthly (ten illustrated), and six weekly 
(one illustrated). There ai’e about two humired advocates of 
Temperance, who are classified as (1) recognised agents or mis- 
Bionaries of Temperance associations; (2) traveUing lecturers of 
good reputation, not officially connected with any society; and 
(3) other advocates accustomed to attend Tcmpe.ranc.o meetings 
^ various parts of the kingdom. The total number of abstain¬ 
ing ministers of religion—-exclusive of the abstaining Roman 
Catholic clergy, of whom no enumeration has been ume—was 
calculated at the end of 1672 at 404L 


(Rev. Dawson Burns’ Bams of the Tempcrancr. Jiiform; Grahaiu’.s 
Teovpcram'c Gnide, Jlamlhook^ and Ahnaiuic ^ Tweedie’s Ttwprr- 
ance Year Booh of Facts and Ifistoni; Sylvan us P. Thompson’s 
llisiwy of the Independent Order of Good Templars; and the 
Tcviplar, Temperance Ueeord^ Temperance Star^ &c.) 

TELEGRAPH, ETjEGTIITC [E. 0. vol. viii. col. 70]. The 
article licre referred to contains a sufficient account for the gene¬ 
ral reader, of tlie scientific principles and mecliauical details, as 
well as the history of this great invention. Since it was 
written lliere. has lieeii an enormous extension of telegraphs over 
the surface of the globe, not only on the piart of nations that take 
llie lead in civilization, hut also in countries which must still be 
n.'g.irded a.s .senii-civilized, .micli a.s Jajaui, Turkey, IWia, and 
others wliicli havu adoptwl, or are preparing to adopt, the tele.- 
grapliic system on tlieir owm account; wliile some ot them have 
long ])(Tmitt<>d other nations to travense. tlieir land.s with Avires, 
Avliich serve to connect Avidely si parated portions of tin*, sanii! 
ciiijJiv, as ill the case of the Iiido-Eiiiopeaii line. Many im¬ 
provements have been iua<le in tin*. Avorkiiig rietails ol telegra])hr, 
e.spccially in Hues Avliich traverse ocean spaces, Avhere tlie nday 
system is obAdoiisly iiuippUcablc, at le.ast so long us the cable 
remains subiuerg(‘(i. Tliese improvenients in d(.dail are best 
studied ill jirofessional manuals, such as Mr. R. S. (julley’s 
‘ llaiulhook of Pruclical Telegrajihy,’ now in its lifth edition. 
TluTe .‘ire also special treati.ses fbr tlie iiisLnietioii of ea,ni1idales 
for chM-kshi])S, open lo both H(>xes, and now that the. Rriti.sli 
goveniiiieiit has acquired, l>y ]mrcliase, the ]io.-;Hcssion of all our 
publii- lelegra]>li.s (in c.(uiti'udislinction to private local ones), and 
the system ha.s become a braiieh of tlie Pu,st-()irn’e, the clerks 
enqiloyed belong to tlie. Givil Service, and liaA’^e. to undergo an 
examination before, being udmitied. For sneh tiersous such a 
Avork as SiiuAvden’s ‘Telegraph lIaii<ll)Ook ’ Avill be useful. 
A duiimiy is sold for ]»Tacti,-'iiig on the iiisti'ument, and a 
month’s exercise is .said to be sufficient training for a candiJate. 
Feniale.s are, however, found to be iiiore e.\i»ei't in tlii.s jmic- 
tice than males, doubtless from their greater delicacy of touch, 
as AA'ell us .superior jiatieiice, and they are generally ]>rc- 
lerred. J'’or all jtiiblic purpo.ses the lii‘.st and most expeditious 
signals, because most readily luodiiced by ilie electric curreiil, 
are arbitrary, such ii.s the dot and dash of tlie Morse system, wliicli 
liaAe to be itran.slated into uidiiiary written eharactiu’s, Tlii.s ve- 
(piires skilled trained clerks. Pur privah* use, the, .signals ai'e 
recorded in the lelicih of the ordinaiy alplmbet, anil this reipiiies 
no special training, eitlier on the jiart ol tlie tniiismitter or the 
receiver. 

Ill the(Jyclo]>a'dia article, tlie. electric telegnqb Ava.s descrilicd 
under tlir<'e heaJ.s, corresponding lo its tliive (weiilial ])arls, 
namely---Ist, Uh! transmitting apparatii.s, or w’/aAr; 2ml, the 
eh'ctroile, Of insulated ])iilh, known u.s tlie liite.f vire^ or eatdr : 
and 51rd, the rcceiA'ing a]>paratus, or instniment. In the few 
remarks that Ave shall liave to make in this place by way of 
8 ui)]iliimeul, the same, arrangement Avill be adopted. 

I. The tAvo forms of rheomoters still in use, aro a galvanic 
batloiy for generating, and a nnigneto-electric macliine for iii- 
dm ing, a current. Either arrangement is connected Avith a send¬ 
ing apparatus for making or breaking connection Avith the line, 
and when the current i.s eomjjleted its ro.sistance is tho sum of 
the resistaiici's of the battery (or the coils of the, imigiioto-elec- 
tric sender), the line,the wire in the receiving apparatus,and the 
earth that connects the two stations; Avhich earth conveys tlie. 
received cunent back to the sending station. The di.stinctne.s,s 
of the .signal depends on the strength and unilbrniity of thc 
curreiits. Ill Older to .siwe the expense of rlieomotors of great 
electric force, the resistances should be ke^it Ioav. Hence thick 
wires are an ad\'antage, as well as large plates in the batteiy ; but 
tlie chief resistance is that of the line, especially if of great len|{tli. 
The resistance of the earth is insensible, if suitable connections 
be made at both stations by means of lai^e plates buried in 
damp earth. For underground or submarine lines tho magneto¬ 
electric machine is not much used as a sender, on account of the 
high potential produced by it during a short time, tending to 
scud small sparks through the iusulating material, thereby 
causing faults. The signals ore made by alternately transmitting 
and interrupting the current, either -f or — ; that is, sent from 
either the 4* or — pole of tho battery, the other pole meanwhile 
being to earth. All arbitrary alphabets depend on (1) the rela¬ 
tive length or duration of the currents, or (2) on the relative 
stren^h of tho currents. The simplest symools are those of 
the Morse system, consisting merely of two lengths, one long 
{md one shoil A mere tap on the key produces a dot at the 
receiving station, and a longer depression the dadi, the alphabet 
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lieing a combination of these. The signals depending on (2) 1 
liiiYC for a well-known exam])lc the single needle alphabet, and I 
even here the Morse code is IVecpieiitly used ; a deflection of the | 
needle to the right indicating a dot, and one to the left a dadi. 

Tl. For land lines galvanised iron wire (No. 8 15. W. C. l-dlli 
incli in diameter) is still employed. In towns or places Avheiv 
it is exposed to smoke or acid fumes, the wire is itainted wiiU 
tar or varnished with boiled linseed oil. Steel wire m sometimes 
employed on account of its greater tenacity. (^op])cr would he 
preferahlc, from its superior conductivity, t>nly it i.s too cosily 
for land lines, and has moreover, from its S(jl'lneKs, the property 
of stretching, which would he an ohji-ctinii. It is used for nmleik 
groniul lines ami cal>les. 'Jdu' slrenglli of good iron wire varies 
from 20 tons per sepuu-e inch for large gauges, siicli as No. I, to 
40 tons per square inch for No. 8 and smaller sizes. The wire 
should be of such good quality as to stand the. test of toiigluiess 
implied hy bending it round ilself without injury ; and if lixed 
in a vice it ought to stand Iteiidiiig iiiui' tina-s, first om* w.iy and 
then another to a right angle, llelore being used the, wire is 
stretched cold t\Vo per cent., a jirocess known as “killing;” it 
is useful in dcdecting wi'ak jdices, and makes the wire less 
spiiiigy and more manageable. 

The i)Osts wliich support the wii'cs aic generally of ernisnted 
larch, charred, bake<l, ajnl tarred, and above, groanil ]tainted. 
When carrying ten wires or less, the diauu-ter .at the to]» may In- 
n iiiche.s ; with a larger number of wires 0 inches. The number 
of ])o,stH 1,0 file mile is very vaihuis ; from 1(1 for 4 Avires to 20, 
25 or 130 for alarg(T]iiuiib('r, ami where sharj> curves are eoueerinsl 
tlu' number may even lie 40. In some instances, where wide 
valleys and ravines have to be crossi-d, the posts may 1*0 from ^ 
to f of a mile ajiart, us in tlie Tmin ami (leiioa line. The lieigbt 
of the lowest wire varies with the locality from |o to Do feel, 
and tliiTe may In: DO or more Avires to a j)o.sl. (.'f course the 
fewer posts llie more likely i.s the iusulatioji to be good. Ileiier 
the value of iron ])(»sts (first introduced, we Ixdieve, on the Swis.> 
lines). 'I’liey may be made taller and ligliti-r tlian Avoodeii ones, 
and from tlieir siipcu-ior strengtli the iiiteiaal between every two 
posts may lie greatly increased. The ajiparatns tb.it was Ibr- 
merly attaclied to llie ])ost,s cA'cry haH'-niile for tightening the 
Avires is not used now ; the Aviiv i)eiiig secured to t ach insulator 
so that it cannot run out. 

The Avires are eurriod by iauilalors of glass, porcel.iin, earthen 
or stoncAvare, or viilcnniie. (Mass is hygronieiric, and is gene¬ 
rally covere(l with a moist film, while many kinds of ]Kiive- 
hiin' and eartheuware fire, subjrct le a. cracking of tin* glaz.e, 
tliei'i'by ex])osing the ]iijrous maierial belowg Avhich readily :d>- 
sorbs moisture, .lobson conqires es the porcelain in moulds by 
l)oAverrul liydranlic macliiiu iy, and it is said Avitb gond elVec.t. 
Thi'i’i! is a broAVii st.ouo Avare wliicli isagood insulator : it throw's 
olF the Avet easily, the gla/.e. doe.s not crack )ior change Aviili ag'e, 
and AA’ith a good shape does not liarbnnr inserts. The iiisiilalors 
are nsnally bell-shaped, fieveril bells one inside .anotluu’, those in 
common use being knoAvn as Latimer (.Mark’s, Varley’s, and Sie¬ 
mens’s insulators. Acconling to (liilley, the sliape (wide (w 
narrow ojieiiing), of an insulator, lias more to do Avilh the in¬ 
sulating iioAver than the jirecise quality of the ]>orcelaiii used. 
In some districts the iuRuhilor.K liave to he jtiolected hy iron 
or teak ca]>s, to saA’e them iVom the stones ol country huls, 
who use them as convenient targets lor te,sting their skill iji 
throAving. Vulcanite or I'boiiite is a good insulator when dry, 
hut it readily becomcH Avetted, and in a ye.ar or Iaao gels sjAringy 
and porons. 

The modes of insulating the Avires vliilur in dilierimt countrn‘S, 
the object being the same in. all—namely, good insulation. Ter- 
fect iusulatioii ]s only theoretically possible. There is no h.*akage 
from the wire to the air, but ahvays some at the posts—that is, 
a connection with earth, Tiiis is usually due to a film of mois¬ 
ture, so that a more powerful battery is usually required in wet 
than in dry Aveather. 

In the best forms of insulator (those of the douhle-hcll form), 
Mr, Fleeming Jenkin (in his useful ‘ Text-Book on Electricity 
and Magnetism,’ in the chapter devoted to tlie electric telegraph), 
has pointed out the objects aimed at:—1. To make any conduct¬ 
ing nlin deposited on the insulator betAveen the Aviro and the 
pole as long as possible, the resistance increasing with the length. 
Hence, ■with a series of hells, the electricity has to run doAvn out¬ 
side and up inside each bell before it can get from tho wire to 
the polo. 2. To make the cross section of the conducting iilm 
as MMftll possible by making the insulator small in diameter. 
3. To expose one portion of tlio insulator to the rain, so twt 
dust, salt, smoke, spider’s webs, &c., may be washed off. 4. To 
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lU'otect another portion of the insulator from rain, so that AAdiile 
the outside is wet the inside may still insulate. 6. To prevent 
the. tailuiA* ot part ol the in'^ulator from destroying the insidn- 
Imn. I bus the insulator luay be iu tbive partsnamely, Iavo 
cups and a vuleanite eoveiing to llio iron supporting pin. (3. 
lo prevent insects hoiu seltliug iu rei‘es.se^. 7 , proA'idc 
strength and proleetion again.-t mallc.ious injury. 

Ihe wires jire somelinie.s eon.''itlerab]y atfcLted by the action of 
aliuo.spherie electricity. The ])iists are furnished with liglitning 
ednduetoi-s, and a tliiti safety Avire is often introduced betAVeen 
the line Aviro and ihe .station, m* that if electricity in alumdanec 
passalong the line it fuses the thin Avire,and the station apparatiifA 
is thus protected. 

Ill the streets of Luinbui and other jihn es tin- wines are usually 
of copper, covered Avilh gultii perchii and a sewing ol bqn', jdacccl 
ill lead or iron tubes, tinder the r«Kil ^tavemenl. or in ereosoted 
Avoodeu troughs tilled Avitb bitumen in a tiviicli bv the side of 
llie road, covered Avilli an iron lid. lion pipes . al.so used ; 
these are split longiltidinallA, the muler halves being laid in tho 
trench and the Avires covtUA'd with gultn-perchaput iu, the U]HK;r 
halves of the japes are laid (Ui and secured by screws tliivuigh 
llaiige<. Ill I’aris the jiijns are coudiicted tlii'oiigU tin* sewersi 
aud catac.oinbs, lead being tin* material tbr tin* ]»ipe.s Avlnae they 
are e.\j»o.-'ed to d.-stnictive ga^es. Testing jiosts me erected cvety 
quarter of a mile. 

In luumds Avliere llie wet tiickling down tlie Avails destroy.*! 
or iiil.'iferes with the iii-Aulal.ion, it lias occurred that the current 
soul, .along one wire, lias partly foiiinl its AA'ay to an adjacent; Avire, 
ami )>eing divided rottirned to the st.diou from wliicli it was 
sent, nr found itsAvay to a station for w hich it was not intended. 
So Uial in tunnels the undeigiouiid s\steni is ailoideil, or the 
wire.s an* covered Avilh gulta jierelia ; lull Ibis is lialde to decay. 

iMmiy details are gi\eii in llie (.^ychpiediii article as to tlio 
sIriieInVe of submarine lines. The snialleist eojmer eonductur 
Aveigbs 7D lbs. p(.-r ini'trical mile of 202!) yards ; the largest yet 
eiii|df»yed (French Atlantic) Aveighs 400 lbs. For good iiisnla- 
lion lliequmilitN of giitta-jierclia reipn’red is enormous; the 73 
Ib.-i. oi copjier being covered willi 120 lb,-, of gntta-jierclia. 

For llie siibjis't of faults in tehgrapliic lines llie reader ia rc- 
fiii'ed to ell. .\.\v. of !Mr. .Ieukin’.s A\ork already qiiuteil, and lo 
ell. xvi. for tho iinaeairement of re.sistance. Oar sjiacc will not 
alloAv u.. to do nioi-e than illustrate the jiriiicinle of tlie nietliod 
of JocaliHng a fault, say in a cable, where the insulation has 
broken diAvn at one sjad, and the current escape's into tin* sea. 
'I’lic jxi.-ilioii of Ibis fault, i.s dcl.eriuitied by means of re:'.istaiico 
coil' aiel the galA'aiionieler. Resistance coils are foiined of tliin 
wire of known leiiglii and tbickne.-s, covered A\itli silk or cotton, 
ami AVoiiml on bobbins. A thin Aviiv oilers more ri'sistancc tliau 
a thick one of the same metal, in the v.dio of the sectional area 
of one a.s coiJijiared with that of llu' other. A yard of lino enp- 
]>er Avire oilers fifty times as much resistance as a. yard of cojqier 
Aviri' fifty times its sectional area and Ave.iglit. So that, om* yard 
of the thin Avire may be laki'ii as an (dei-lrical measurt* of fifty 
A'.av.ls of Ibe ibicke.r Avire. in this AA'ay bobbins are formed re¬ 
presenting various leiigtlis of lim' Avire from lt>0 feet, to Dun or 
more miles, and they an' so aiT/iiiged in ii box or ca.so ii-i to bti 
leadily brought into nielallie c.oiiiieclion Avitli any external ajijia- 
ratus. The jollowiiig is Inua Lrighl’s edition of Dj. Lardiier’s 



‘Treatise on the Electric Telegraph Let B (fig. 1) be the 
i(tation battery, G a galvanometer on the line wire, F the wuit 
of fault where the cun’cnt escapee. Lot a wire bo attached to 
the lino vtire of the station at 0, arid let it be connected with 
the first of the series of resistance coils. liCt a galAranometer 
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Bimilar to G be ])lace(l upon it at G'. Let a metallic arm A C, 
turning on the point A, be so placed that its extremity C shall 
move over the series of bobbins, and that by moving it upon the 
centre A, the end 0 may l)c placed in connection with the wire 
of any bobbin of the series. Let A be connected with the earth 
at E^, the negative pole of the battery 11 being to earth at E. 
Now suppose the wire A C is placed in connection with the fimt 
bobbin representing 10 miles of the line wire, and that the dis¬ 
tance Q F of the point of fault is 145 miles. In such case the 
battery current will be divided at 0 beiwemi the two wires 0 G 
and 0 G'; but the chief portion will How by the shorter and 
easier route, so that the needle of the galvanometer G' will be 
very much, and that of G veiy little, deflected, showing that F 
must he very mncli more than It) mihis fivmi tlie station. 'I'ho 
arm A C is turned from bobbin to bohbin, and when at the 
second bobbin the cniTcnt on O G' will have the siune intensity 
as if it flowed on 20 miles of line wire, and on the third as if it 
flowed on ,30 miles of line wire, and so on. The needle of G' 
continues to be more deflected than that of G ; hut the dilference 
gradually diminishes as the number of bobbins brought into 
the circuit is increased. When the bobbins re))r('Bftnt 140 miles, 
G' will be a little more, and when they rcipresenl 150 miles, a 
little less deflected than G, from* which it will be inferred tb.at 
the fault lies between the J40th and the 150th mile from the 
sbition. Of emu-se, hy the introducLion of more numerous hoh- 
bins the jKJsitioii of tlie fault cun be determined W'ith greater 
accuracy. For the .sake of clearness two galvancnneters have 
been reieiTcd to in tlie above description. Practically one only 
is used ; the two wires from 0 leading to the line O F, and to 
the resistance coils respectively, and these two wires are wound 
on a galvanometer coil in opposite directions, so us to throw' the 
needle over in w'hichever direction the larger (piautity of electri¬ 
city passes. 

Latimer Clarks’ double shunt diflereiitial galvanometer may 
also be used for detecting faults in a cable. 

For some further details on the subject of meaHurement. of re¬ 
sistance we refer to Unit of ELEOTUitri’V, E. C. S. 'J'he unit of 
resistance is the Ohm ( E. C. fcl. eol, 1023], and imilti]»le8 and 
Huhmulliples of this unit are arranged in boxes of resistance coils, 
so that any resistance from one ohm to 10,000 or 100,000 ohms 
can be naidily obtained for i-omiiarisoii with any other resistance. 

ITT. 'fhe ifetaiJs respecting tlie receiving apparatus given in 
the Cyclopaidia article are 8ufli<'iently full, so tliat W’e need only 
re.fer to certain marked improveiiients introduced since the date 
of that article. 

*1310 Morse symbols are represented by ink marks on a long 
strip of pajier at the n-ceiviiig end. The introduction of ink- 
WTiters has laid the advantage of greatly reducing the necessity 
for the reMiff, since the w'orlc required to be done by the line 
current is very .small. The Morse ink-WTiter, a.s uukIc by 
Sii-mcns Brothers, is represented in Mr. Jenkins book. Instead 
of vertical wdieels for holding the ]iaper, horizontal wheels are 
found mure convenient. 'I’lie old form of symbol-printer is rejire- 
Rented in TisLEOUArii, Ei.kctiuo, E, C . yoI. viii, col. 77, lig. 5. 
Wo do not give the iiu])roved arrangement here because it i.s 
still undergoing modilication. In some instriiments tlie clock¬ 
work, pajier, and iiiking-roller are disjiensed with, the signals 
being received by the sound juoduced by th<-. tapping of the 
printing lever against the stojis, which limit it.s play. This is 
found to he so ea.“y in jiraetice that Bright’s hell-instruiiient is 
falling into disuse. Jn tlni (’yehqaedia artich* are rejueseuted 
tlie eheniical printing telegrapli (lig. 0), and the writing teleginjih 
(lig. 7). Ill the clieiuLcal printing telegraph the pu]»er is soaked 
in a mixture of eijual parts of saturated .solutions of ferrocyaiiide 
of potassium and nitrate of ammonia, and the action of tfu; cur¬ 
rent through the ])aper is to deposit Pru.ssi.'iu blue, so that the 
long and sliort signals are made by blue marks. 

3jie di'tlections of a galvanometer needle included in tlie cir¬ 
cuit are sufliciently intelligible to a Tinictised eye. The needle 
must be light and the motion brought within narrow' limits, so 
as to produce not a series of OHcillatioiis, but a single well- 
ni.arked depression of greater or less duration for each piwsing 
current. Tlie Birii])lest fonn of receiving iiisti-ument for both 
4“ and — signals is a small galvanometer, the needle of which is 
checked in its motion by stops, so that it can move only a little 
way to the right or the loft of its zei-o. Sir W. Thomson's mir¬ 
ror galvanometer [Galvanometer, E. C. S, col. lloi] has ren¬ 
dered invaluable serv'ice and made “submarine telegraphy 
commercially practicable; ” for, ns he has shown (‘Broc. Boy. Soc.’ 
vii. 3H2, ‘ On the Theory of the Electric Telegniph ’), a current 
travelling through a cable iloes not arrive all at once like a bullet, 


but grows graduallv from a minimum to a maximum.* Hence 
(we follow'Mr. Jenkin’s account of the theory), when a current 
is sent through the Atlantic cable, it doo.s not produce any etlect 
in Newfoundland simultaneously w’ith the depression of the key 
in Iridaiid. “ For about tw'o-tenths of a second after contact is 
made in Ireland no effect is detected in Newfoiuidlaiid by the 
most delicate instrument. After four-tenths of a second th.*, 
received eurrenl is about 7 per cent, of the miixinium permanent, 
cuiTcnt which will ultim.ately flow erpially through all parts of 
the circuit. The cuiTciil will gradually increase, until one second 
after the first contact was made, the current w'ill have readied 
about half its final strength, and after about three, seconds it will 
have attained nearly its maximum strenglli; during the whole 
time the maxiiiiiim cnrnmt is lloAving into the cable at the send¬ 
ing end. . . . The. time rerpiired for any given similar 

eh'ctricul ojieration on various lines is ilirectly jiroportioiuil to 
the capacity of the unit of length of the conductor, to the 
resi.stauce jior unit of length, and to the sipiaro of the length 
intervening hetw'een the .sending and recidving station." Of 
coursi* the great and regular rise and fall in the received current 
must si'riously limit the speed of transmission. The intervals 
of time, meiusured from the time at which contact was first made, 
art! expressed in terms of an arbitrary unit a, wliieh is constant 
for any one circuit. Thus 4(.) a, for the French Atlantic, ciible, 
corresponds t<i nearly eight seconds, and if this interval of iiiue 
were required for each dot, the transmission of a word would 
require tw'o minutes, w'liercus from 15 to 17 words have been 
sent through this cable in a minute. “ The duration of a dot at 
the .speed of 15 W'ords ]»er minute must have been about 2*7 
seconds, or aliout 1‘38 a. Many of the dot,s ran have, productsl 
no more variation in the received current than i.s equivalent to 
Y,L,th of the ])(*rmane]it ciirreiit; the tlieoiy of supcrim])osed 
signals show’s that tlie exact effect of any om*. positive or nega¬ 
tive dot depend.s on the twenty or thirty preceding signals, so 
that even very re.giilar si'iiding ^iroduci's irregular results at the 
receiving end', signals such a.s these cannot he received by any 
arrangement of uriiiatures or other apparalu.s which moves at a 
fixed strength of current, Imt reipiire some arrangement wJiicIi 
shall be cajiablt! of following and indicating or recording I'very 
ebange in stiengtli of the received ciirrcnl." The mirror galva¬ 
nometer does this. “ 33ic .spot of light w anders over the scale, 
following (‘Very change of current, and the clerk.s by degrees 
acfpiire snflicient skill to inhu’jiret tlie. seemingly irregular 
motions. Cm*, dot will cause, tlic light almost to cross the scale, 
the second moves it a little farther, the lliinl or fourth hardly 
cause a ])erce]>tible motion, but the clerk by (experience knows 
that the four very different elfects each indicate a simple dot, 
each sent by the clerk at the other end in a precisely similar 
manner.” 

It will he remembered that in August, 180.5, wliik laying tlie 
Atlantic cable, a jioiiion was drawn in for the third time in 
order to get at a fault, when an accident to the niacliinery led to 
the breaking of the eabh', aften* 1180 miles of it bad been laid. 
During the next j'oar another cable was unsuccessfully laid, and 
it w'as the bii-siness of jiart of the sipiudron to try and recover 
the. lost cable of the year before. Tlie gra]i])liiig hooks caught 
tlu! cable .several tinu's bedbre it could be .successfully raised on 
board. The end was led into the instrument room of the (hrat 
Kastcnif when the te.sts show'ed the cable to be in good oirh r, 
aiiRweriiig signals soon arriving from the telegrapli-oHicce at 
Valencia. At this station the c.lerkshad been watching day and 
night in the wooden telegraph cabin. So long a time had elapsed 
since the picking-np expedition had left Nciwdoundbvnd, that it 
W'as supjiosed the lost cable had not and could not be recovered. 
“ Suddenly, on Sunday morning, the 2ijd Si'ptcmber, at a qii.ar- 
ter to six, while the tiny ray of light from the refl(‘cting galva¬ 
nometer W’os being W’.atclie(l, the operator observed it to move, to 
and fro upon the scale. A few' minutes uftcirwards the unsteady 
flickering w'as changed to coherency ; tlie long speechless cable 
began to talk; and the joyful assurance arrived : ‘ Canning to 
Ghiiis, Valentia. I have much plea.sure in speaking to you 
through the 18G5 cable. Just going to make sjiliee.’ ” 

As an example of the good insulation of the two Atlantic 
cables, Mr. Latimer Clark joined the extremities of their tw’o con- 

• Sir W. Thomson has contrived a syphon recorder w-bich actually 
draws on paper tlie curves which had been constructed theoretically. Ink 
w'heu electrified spirts out from a fine glass tube upon paper drawn past it 
with a uniform motion. “ The glass point of this tube moves to the right 
or left through distances proportional at each instant to tho strength of 
the current, and thus tho signals aro drawn on the paper in the form of 
curves representing tho strength of the currents at each instuut of time," 
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ducting wires in Newfoundland so as to fonn an inimenae uu- 
liroken loop-line ol 37CH) miles, and then hy means of a hattery 
foTinod of a lady’s thimble, a strip of zinc and of copper, and 
some acid, he succeeded in passing, signals through the entin* 
length of both cables. There is no doubt that the 187)8 cable 
failed from imperfect insulation and the enormous battery power 
conseciucntly reciuired to 'work it, for this in its turn aggravatetl 
faults already existing or tending to develop themselves. 

It will be understood, then, that if a iin.)derate hattery power 
is essential to the succe.sslul working and durability of a cable, 
and if dots of only ^l^.th of the maximiini strength avouUI cor¬ 
respond to tlm hreatli ol the paper, this must he enor¬ 

mously expanded to make them legible ; but tln^y become legible 
on the niirror galvanometer, because the liglit can range over 
several feet. Mr. Varley has introduced a method of keeping 
the light of the mirror galvanometer always at one ])art of the ' 
scale.* The line is attached to the, insulated .armatures of two 
large condensers ; so that the U]»ii('r ])l.ate hy Avhirh a ciiricnt ia 
sent along the line, is charged by induction from the, lower plate, 
which can he brought into contact with the. buttery. Hence no 
electricity IIoavs into or out of tlu'. cable exct'jU, by imlnctiou, 
and the received current docs not inen-ase beyond that due to the 
tirst signal. No pormaiiciit eartli cimvnts ciiu How Ihrougli the 
line, inasmuch as the line thus avraiigejl is not connected Avith 
the earth. “ A sudden changci of jiotcnlial in the earth at either 
end Avill induce a current; hut sudden changes are niiu h raivr 
than sloAV changes, and the latter, however great, are (piitc cut 
olf hy the condeirsers." 'Plio following Ls ilie alphabet usedAvith 
Variey’s condensers. 


Em. 2. 
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'riiere are otljor iniiiroveuieiits comiec.ted with llie. actual 
working of the electric telegrajih wliicli might he entered <m 
Avitli advantage did our space jioniiit; such as the syste.m (tf 
relays described iu the (Vclopiedia article The Morse ink 
Avriter, instead of marking paper, ia made to act like a relay, the 
armature making the jLecc.ssary contacts. With this ami the 
polarised relay of Messrs. Sieuu’us, .such lines .as the, Imlo-Euro- 
pcan are workt^d, (is lioui bomlon to Teheran, a distance of 38()t) 
miles, witliout any relraiismissitui by hand. In this circuit there 
are live relay stations. We must also refer to what is called 
‘ Duplex Tel('grai)hy,’ or lelograi)hing in opposite diiA'ctions u|>on 
one Avire at llui same time. In an ordinary Morse recording 
instrument, if the sending and receiving circuits are e.vuclly 
equal, and an attem]»t bo made to Avork to e<ie.h other simulta¬ 
neously, no elfei t Avill be produced on either iu.struinent. But if 
the sending and receiving cinuits be not equal, and «»iie current 
preponderates in such a way that one instrument registers Avhen 
the current is formed, and also when tin; current is destroyed, 
then duplex telegraphy i.s possible. ’Phis problem Avas lirst 
solved hy Dr. Gintl, an Austrian telegraph-direel.>r, in 1853. 
Modifications of his Bolution liave been made iu (Jermaiiy hy 
Siemens, Frischen, and others ; in England by Treece and Eden, 
and in America by Stearns. There are three methods iuhqded : 
(1) that of (2) that ol dilfert nCi^ ami (3) that of Icukuijf’. 

It would be impossible to describe ilie.se, metliod.s Avithout occiijiy- 
ing much space, and giving a numlxT of engravings ; hut the 
reader will lind a full uml illustrated account of duplex tele¬ 
graphy hy Mr. Preece in the ‘ Telegraphic Jtuirnal,’ commencing 
with the iiiunber for 15th July, 1873. We may shortly state 
that by the first metlnid (hy Gintl, which worked cxperiiueiitally, 
but failed i)ractically) the receiver at each station is always in 
circuit, but when the sender is working, no ell'ect is produced on 
his own receiving instrument hy the outgoing current, hor this 
purpose the current is divided into tAvo cumnts, the ruinating 
current and the line current. Either cuiTcnt is capable of 
making marks. In practice the batteries are not similar at each 
station, nor is it necessary that they should act in the same 
direction. The second or dill'erence method is a niodilication of 
Gintl’s original plan, dependent on the princii)le {)f the dilfercn- 
tial galvanometer, and was introduced simultaneously and inde¬ 
pendently of each other hy Siemens and Frischen, in 1854 ; and 
• Mr Varlcy’s galvuuomcter ia described under Ualvanomexjjk, 
E. C. si col. 1101. 
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a still furtlier niodilication, dejiendent on the principle of the 
AA licatstone bridge, has been inlrodiUHMl in America by Stearns, 
and in England by Eden. A short exiract from Mr. Piiarc’s 
AA’orking of this metliod :— 

‘ AVlien A Avurks to B ah me, A’s relay remains unalTected if tlie 
proper adjustments be made, Avliih*. B’s relay e,auses the instru¬ 
ment at that station to record its signals. When under similar 
circuin.staiictis, B Avorks to A alone, B’s relay remains unaflected, 
and A’s receiver registers its marks hy the action of B’s line 
cummt iqtou the relay. But Avhen A Avorks to B at the same 
time Unit B AAauks to A, Avhat liappensl The outgoing lino 
ciirreiit liom eaeh station is reduccil in strength hj an amount 
e(|ual to ihedillerenci' of tluj two line, eurnaits -vi/,.,that coining 
mand that going out—at that station ; tlu'e.nmpensat'iig cummt 
at eaeh station prepomlerates by an amount etpiivalenl to ibis 
dillereiic«.‘, and this dill'eienei! is etpial to the slreoglh of tlui 
incoming line, cummt idoiie. Deuce mavk.s etmll mc to he 
rei-ordt‘(l Avith the Sium* forci- ami regularity Avhiui the stalions 
Avork to each otlier simulUmeously as when th(*y AVork to eaeh 
oilier separately and inde]ienilently. Thus, m in GiiiU’s ]»hm, 
Avhihi A is sending messages to H, li eiin also ,semi me.ssages to 
A upon the same wire, and at the same time.” 

Sir (!. Wheatstone’s Alplmbetieal Jnstrumeiits ean noAV he 
anangcil tor dnjde.x telegraphing, a serie.s of resistances la-ing 
sn]>i>lied in a circular ease, Avith a slu-ct of iiistructioiis for making 
the neeessarv eonuections. It is Rtati‘<l that under the ilirection 
of Mr. (hilley, of the Postal Telegraph Kstahlishmenl, it has 
been juoved that the, Avorkiiig laipaeity of a single wire ami of 
its instnuiK'Hls may be nearly <lonbleil. 

F«»r a further account of (lii])li'.'c ti-legraphy, we may refer to 
Sabine’s ‘ TeIegrajdiy,’also to ’Pli. du Moneel's ‘;Exjiose des Aiqili- 
eations tie rElectrieite,’ Toini! V. It should also be noieil that the 
‘Abridgment of S]»eeilieations of I’attmts velnting to Eleetricitv 
and Magnetism,’jiiildislit'd in l<S5f), uml refeiTed to in the Cyclo- 
]wdia article, has been Bii])]»lemented by a seetmd volume, 
Itringing the .siib)eet doAvn to I8(J8. Botli volumes are by Mr. 
W. II. Wah nii, F.GS. 

'I'liere have al.so been nimu I’otis improvtiiiienls in electric bells, 
Avhieh are iii>w largely introduced into liotels, hi^spitalH, ami 
even jti’ivale houses. l>y pressing on a small button eontaet ean 
l>e made at oiu; jtarl ol’ tlie eireuil, and the bell continues to ring 
.so long as the pressnn* is maintained. 

TELEGRAPHS, ELEi TKU.', WITHIN GREAT BRITAIN 
AND IRELAND, THE ISLE OF MAN, AND THE CHAN- 
N EL LSIjANDS. It setsmed good to the public and the parlia¬ 
ment (d’t’oise,ountry in ItSdsthat inland eoinmiinieat itm by Ictba* 
or telegram sliouhl be entirely in Hie bandsof the govenime’nt, ami 
Avith that view Acts wen; jiussed to enable tlie I’ostmasler-t leneral 
ill buy up the existing lim.vs id’ teh‘gra])h from tin* respective, com¬ 
panies,and to vest in the Postmaster-General the exclusive right 
of transmitling messages iu this Avay. The lirst Act, 31 A 32 V^ictl 
e.. IB), empowered the respectivii companies to sell their under¬ 
takings to the. Po.slmaste.r-Geueral, vestisl in the Postmaster- 
General the lines id’ telegrajdi convcycal to him, and all powers 
ami privileges e.onferred liy the several Acts u])uu the reS]»ee(iv’e 
eom])aiiie.s. Jtalsoenuhh'd the i’ofitmaster-Gi-neral to l)uy up Irom 
the .several raihvayaml canal companies the rights and privileges 
conferred by the.se coin])jmie,s iijion the telegraph compaiiie.s hy 
contract. It then jireserihed eertaiu general regulations for the 
conduct (d’ telegraphic bicsiness, to Iu; sustained in all the, bye¬ 
laws ami regulations made by the Po.stmaHtei-Geiieral with 
regard to the same. 

Jiy the Telegraidi Act, 180!) (32 & 33 Yi< t.. c. 73), ])rovision is 
made for carrying into elIVs t the agreement of ])urcha.se already 
made Avith the respeetivo Telegraph companicH. 

I'he folloAving are the companies ami the .Mims payable respec¬ 
tively to each of them Avhich are scheduled iu the Act :— 

£ .S'. (I 

The Electric, and International Tele¬ 
graph Company .... 2,1)38,82(5 !) 0 
The British ami Irish Magnetic Tele¬ 
graph Company, Limited . . 1,243,7)30 0 0 

Reuter’s Telegraph Company, Limited 720,000 0 0 

The United Kingdom Elect ric Tele¬ 
graph Company, Limited . . 7)02,204 1) 11 

The u iiiversal Private'J'elegraphCom¬ 
pany . 184,421 10 0 

The hi indon and Provincial Telegraph 
Coiui)any, Limited . . . 00,000 0 0 

5 , 715,048 8 11 
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By th (3 Telpgra|ili Act, 1870 (.3.3 & 34 Viet. c. 88), it is laid 
down as cxitedifiit for 11 j(j intiTosts of the jtuhlic that the 
jirovisioiiH of the 3’el(‘gra])li Acts of 1808 and 1809 should l>e 
extended to tlie (flannel islands and tin; Isle of Man. Provi- 
sioiJK follow' to ellectuate that object, eiialdin;^ llic Postniaster- 
(haierul to purchase existing undertakings in these islfinds, and 
otherwise to secure the general ends in vie.Av. 

3^ELESCOP.E [E. C. vol. viii. col. 94J. Towards the end of tlic 
article here refeiTcd to [col. 104], and under Si’Jicuj.UM [E. C. 
vol. vii. col. 791J some, details are given res]>ecting the mechanism 
of large reflecting telescopes. 3’lie latest iinju'ovements in in- 
stninicnts of land wei-e iiitroduce<l into the great Melbonriie 
telescutpe, coijstriictcd by Mr. (Inibb, i)f Dublin, under the direc¬ 
tion of a Committee aj'jxjinted by tlic Hoyal Society, ctuisisting 
of tlie late Earl of Kosse (and after his death, his son, thi^ jm-senl 
Earl), Dr. Kohinson and Mr. Warren De La Hue. in I8(ij, tlu^ 
aiithorities of the colony of Vi< toria desired in establi.sh, in c on¬ 
nection wdtli their new' observatory at Melbourne, a jcnwerful 
iele.scoi»e I'oJ'observing the Houtlu;rn nebnlai, and .-ijcjclied, tlirough 
the Duke of Ni'wcastle, then Foreign .Secuetaiy, to the, Ihcisi- 
dent find (Joumdl of the Iloyal Society, fur aclvice as to the best 
means of attaining tlieii' object. 3’liat body liad in former years, 
in conjiiiu’tiuu w'itli tlo! Ibilisli .Association, ende.'ivonied, but 
Avilbout Rucce.sfi, to indiic.e the British government to adopt a 
similar ]<laiJ. 3’li(; Jegishiture of Victoria, in l.StJo, voted the re 
(piisite, sum, and eaiiy in the, ibllow’ing year, ^Mr. (Irnbli under¬ 
took the coiisliuctioii of this gigantic eciuutovial. A dc-tuiU-d ae,- 
coiint of the formation of lids insl.rument is given by Dr. llobin- 
son and Air. (Irubb in tbc'‘ 13nl, Trans.’fur I8UU, tlic‘descii])t.inns 
bi'ing accompanied by ten Relates of diuAvings. A few' ch tails 
iVom this pujier may be. of intejvst lierc;. 

1. 'I'licj commiUee decided on jc-ecfiiimcnding ;i 4-fec I relh-ctctr. 
It was admitted that si C feet would lie jireferahle, luit it would 
be live liim'S as exjiensive, and tlie exec\ition of it thrice ns dilli- 
cidt as a 4-feel. A .'i-feel wcaihl Jmve been adojded, only it aa'us 
ie.'ired that it might he dillienlt to mount it on a tlioronghly 
ellec.tive eipnitoiial. 3’liis e.autioii, liowevcT, was iinncce.ssary, 
fdncci the actual inounling is slnuig enough to carry a .’i feet 
should it be 1(1 |uired. 

2. The relleetor Ava.s jiivferred to tin* achromatic, since it is not 
jcvolxihle that the latter can ever be made Avhicb shall have as 
much light as a Ideet relleetor; moreover it was doiibiful 
whether even a 30-im'h achroniatic could jiossihly he made : and 
if it could tlie cost of tlie object glass alone uoiilA he from h.^au)/. 
to 9tH)0/. ; while the eoliijilele (([Uatoiial AVoiild cost at hast 
20,1)00/. and still be far iideiior in ])o\\i‘v. This wa.s the estimate 
of a celebrated eontineiital o|)tician. E,\aggerated Rlatc-ineiits 
have been made in comparing the Iavo kinds of tidescope. A 
S|ieculuiji has heeii known to rellect, after years of use, ().(• 1 of the 
incident ligJit, and even the Kewlonian, with its doiihle iv- 
llerlioii, gives 0.401. In the achroinatic, light htsi Irom two 
causes, (1) by rellec.l ion at each of the four surlaces of its leii.'-cs, 
which gives by c,ulculalioii the c.o-cilicieiit of intensity O.M, 
Avheiice the eijuivalent to a 4-l'eet Newtonian is not less ihaii 
inehe.s; (2) by absorption, for no, glass D ]»erlVi-tly Iraie ji.irent. 
but ab.sorb.s light according to a law dejamding on its thickness 
and a certain constant. Dr. llohinson (.•.oncludes that the tsjuiva- 
lent achromatic Avill not he Jess than !i feet, and may be nuuh 
more. 

3. 33ie tube wa.s to he of metal lattice work with a vicAv to 
les.sen tin.' disturhiiig jiilluence cd' currents within it. 3'he 
speculum after sunset is in general Avannei' Hum the air in con¬ 
tact Avith it, and Iheiefore heats it ; it ri.ses and in aii ordinary 
tulie esc,a])es along its upijcr side, Ailiile a cold .stream descends 
along the lower side to rejilace the ascendiiig one, 3’lie Iavo 
form etUlies at their common sui-face; and the ri'siiltis a medium 
of in-egiilar density very unfaA^ourable to good vision. As the 
night advanc-e.s, tlie external air e,ool.s faster than tlie speculum, 
and the evil increases so as in extreme cases to destroy all sharp 
delinition. In the proposed construction the Avarm air escapes 
through the ojienings almost as soon us it leaves the speculum, 
and the coAmter-current enters simibn'ly so that the disturhance 
is very much diminished. The method avus ])roposed hy Sir .1, 
Jlerscliel, in the jirefacetohis Ca ])0 ()hs(,-rA'ations, and AA^asa]» 2 >lied 
hy liord Kos,se to his 3-feet, and hy Air. Las.sell and ])y Air. De 
]ja Hue Avith udA'antage. It is strong, light, give.s very lilth; { 
hold to tlie Aviud, and is nut favourahlo to the ]>ropagulion of 
tremors. 

4. Although M. L. Foucault had invented the silvered glass 
speculum Avliich bears his name, the committee decided that the 
great speculum should be of metal ami not of silvered glas.s. No 


telescopes Avitliglass specula liad been made larger than 12 or 15 
inches. A sjiec.uluni of 48 inches must be of cohsi(k*ralde thick¬ 
ness, to retain its shape, and it Avould not be easy to muniifacture. 
so large a block of glass since it must be, homogeiKious in struc¬ 
ture in order to jirevent change oJ' ligurc*, and well annealed tu 
prevent its bicaking in W'orkiiig. Nor is it laiown whetlier a 
‘silver lilm of uiiifoiiii tluckiiess (AA'hicli is essential) can bi; 
deposited over so large a surface, and Avhon dejiosited Avliether it 
Avill be jieniinuent. Air. De la Hue found tliat the silA'eiiiig (.»f 
a small glass mirror in less than tAvo years underwent a mole¬ 
cular change, and liroke up into minute scales. Altliougli glass 
is rather le,.ss than half the, specific gravity of speculum metal, it 
seems to be more liable to abnormal ilexure. One of these 
.silvered sjiecula, a[>]iarently of uniform thickness and con¬ 
sistence, AV'as found to give a good image Avitli one diameter 
vertical and not Avitli another, and they all re(j[uire tla; ntiiiosl 
irecaiilion in KU]>])orting them. Aloreover, the intensity of the 
iglit in tlte.se telesco])cs is not. so great as had been exjiected. 

5. After considerable discussion it Avas decided to ado]>t the 
(lisssi-ifraiii and not the INnrtunUui construction, the chief adAniii- 
iage of the former being its grc'.'it convenience to the observer, 
for he i.s ne.ar tlie ground, and by moving tlirougli a small s]»ace 
tan command tlie AvhoJe sky; Avhereas in tlie latter he must 
stand on a structure, nearly 40 feet high, Avhicli cannot be done 
without fatigue and ev'eii danger. NeAvfon's liostilily to tlu; 
(Wegniin created a iirejudice against it., so that this form is but 
little known, its cliief defect is tlie dill’iculiy of getting a mag- 
nilying jiow'er so hnv that the eye can only take in tlii‘wliolc 
IK'iic.il, as the lirst image is magiiilled from r> to 0 iinie.s Iw the 
second speculum. reijuiros a very largi* eye-jiiece Avitli 

co.stly leme.s Avliicb by tlieir thickness iiitiMTCpt light. One 
defect altribut<‘<| to H )»y Newton is an advanliigi'; he sujiposed 
that tin* relied ion id'metal i,s liki* tliat of glass, faintest, at |)ei‘- 
jvemlicnlar incidence, but incTi'asing in intensity witli the oldi- 
<inity, and hence luigliter in bis telescope at 45 thiiii in the oilier 
nearly ]i(.*rpeiidicular; but it is now known that the laAV is dif¬ 
ferent, so that the relied ion at 45 " is J„th less jiowerful than tlie 
other. 

The ibrniiilie for finding tlu* I'oustaiits of the ielescopi- aie 
given ill the ])jiper. '.J'he foci of its specula art' 3(hi and 75 
inches : its Jo\ve.-1 jaiwer “2i0, ami its extreme held of vieAV l4'’;5. 

LordHosse’scomposition was lakt'ii for the sjK'eulnm, viz. four 
etjuivalents of co))per and oiit' of tin. 3’he iiivst P])0cnliim was 
cast on tJie 3ril (4' .Inly, 1808, ami liansfeiTi'tl to the annealing 
oven in which a 1herim)c,oU]»le of ])latimiiiJ uml iron was inserted, 
wJiicli at the eml of 2J days showed tliat it Avas eumjiJetely 
cooled. It came out ^lerfeclly souml, but its surfaeti Avas “in 
winding" about a tpiaiter of an inch ami comltiiie.d some iiiiper- 
le.c.lioiis, Avliich Lord lios.-.e ealh'd “erowsfeet ” or surfuee lines of 
imjierfect union. IJatl these been at the liighe.st of iJie sur¬ 
face they wouhl have di.suppeared in the gviinling, but Air. 
(Iriibb ]*refeiTed to recast the sjieeiibim. 3'o try its streiigtli it 
was placed Jmrizonlally on khteks of avooiI under au iron ram, 
AVeighing 70 llts., Avhieli fell on it. from a height of 4 feet. A 
strong wooden bar laid aci’o-.s tlii' spee.iibim received the bJoAvs 
ol the ram Avitlioiil. etfect; biitAvhen a metal liar was siibstituti'd 
for the wooden one, tin' disk broke into four vi'ry eipial portions. 
These <»n being brought, together sboAved no sign of uneiiual ten¬ 
sion, but titled exactly, showing that tlii'ie Avas no uneijnal 
shrinkage in cooling. iSomo ebangi's Avere made before, the 
second casting on the 22nd of Septeinlier. The lioop-bed of tJie 
mould Avas strengtlieiied ; the core Avhieli formed the central 
apertuiV reijuirod in the Cassegrain aiTungeiiient, Bcenied to inter¬ 
fere Avith the regular lluw of the metal; thi.s Avas raised to li inch 
above tlie mould. The mould Avas set on a strong cast iron IVamc 
callable of being inclined at jileasuiv, so that at the lirst jiail 
of the pouiiiig the melted alloy filled it from its loAA'er edge 
to its middle ; it Avas then loAvered rapidly so as to be borizontal, 
while the pouring Avas tiiiishe.d. When the annealing was com¬ 
plete, the central disk under the core, Avas cut out. Thi.s, asAvell 
as the third casting, which aamb made on the 24th of NoA’^ember, 
came out perfect. 

The polishing machine i.s described us being remarkable for its 
smooth and eijuabJe action, and for the facility it gives of te.sting 
the figure of the .speculum during the polishing. The polislier 
AA'us hinlt up of Avood, so as to combine gmat strength and light- 
neas, and was arranged so as to giA'^e facility for testing the figure 
of tlie BjAcculum during the poli.shing. Henioving the poli.'^her 
and turning a wiiKih, the speculum was set ujiright; doors Avere 
opened, and by means of an eye-piece, properly placed, a dial or 
ail artificial star at a suitable distance Avas examined. The 
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templars, preceptories of. 


ecTilawere {iji-oniid Hut at tlit irPack and true at their and 
hen thiiBhed their huial lengths ditlered only li iinh. In- 
nions urningements were made i'er supnorting tfie ppeculum 
)tli at the hack and edge, so tliat it iniglit l>e subjected In in» 
regular pressure, for to such it is almiistinconceivai>ly sensitive, 
he lattice* ol the tube consists of steel bars .| thick, and on an 
•erago 2^ broad, forming openings of 17 by 1); it is very light 
id HO stiir that 1 ewt. jiiodiiced only a elellection inch at 20 
et. One of the small specula isan achromati/cdlens, the eoiin i- 
■nt surfaces of which are cemented ; its front one so curved that 
.ere can be no false image formetl by it, while its fourth is 
lated pretty thickly with silver: this is imm* permam-nt lhauthe 
etui, and is e.\])ecled to give mon* light. The mode «'f snpport- 
the small sjieculu and tlui method of moving tliem Ibr focal 
Ijustinent are described. The e([iiatorial is said to be worthy of 
le telescope. P.y inverting the usual arrangement of the ]i'olar 
as, the eye-])iece, circles, and centre, of gravity of the wlude are 
■ought iieiu' the ground ; each a-vis is pTovidbd with three sets 
’ counterpoises ; the ]a)lar with two, which reliiwe il.s pivots of 
teral pressure ; the third lightens the end jnvs-^niv of the lower 
le. TIioso of the declination axes act, two in its plane paralhd 
nl ]M‘rpen(.lic.ular to il, the third [larallel to the jadar axi.s. 
he.y are so eJfective lliaL 5 llis. at a leverage .if 20 feet turn.^ the 
dar axis; I2l, the declinaiion one. A ni.m i-aii raise the 
lesc.o])e from the hori/on to llio /.<*nilh in 20.second.- ; two men 
loth axes having to be turned) can reverse it from the »>asl side 
‘the I'h?!' to the wi-sL in lb second.'!. 'I'he telescope, i.-! mo\e«l in 
ght asceii.-’ioii hy a sidoi* and scj’ew driven h)*^ a tdoek. Thi* 
•gulator of this is so powerful that an addition of 2 cwt. to its 
I'iviiig weight makes it gain only six s»‘<‘onds in the hour. The 
licroineter luis an original mode of illiimiiiatiiig its lines in a 
vrk field suitable for nebuhe. The s]iectJ’uscope, which has jiro- 
isiou for the jtiTinanence ofits adjiislnienl''’, will, it is Imped, in 

10 tine sky <'f l\Ielbouriie gi^■e results of siiipa.-.'siiig iiileiv.-^t. 
hei’c is also a pliotogra]aiie appavahts which can be [daced at 
le focus of tin* great sjieculum ulteii (be small one i.s lenn.oe'l. 

'file rejiort of tin: eoinmittee on iln: working of tlii.' grainl 
istriiiiionl is prinbsl in the ‘ I’roe. Ibiv. Soe.’wi. bi:’.. It is 
ail'd ili.it‘‘ the light evi-n of large .-.lais was ( ollec.led iiitosniall, 
ard, and perfectly ciieiilar di'.cs, iiee fiuiii ra_\s.'’ . . . “ d’ln' 
lain-taTy nebula in -J<! ]\l.,bjpiiglii out nn* I ^tiikingly the light 
dlectiiig ])oWer of (lie le* -cope; for it (wliiili in nm'!l. lele- 
‘upes api'cars as a faint disc.) wusi'e\ealed a., a ring bright even 

11 tin: da//ling groiiinl of ilie Mirrounding stars, which here was 
•! hvilliant as the c.oni[iuin nls of the Pleiades apjiear in ordinary 
istrunn'nts,” With a teinporai-y make.shifl ]iliologiM|>hie 
)i])aiatus a remarkalily bard ami sharp ]*ic,ture of the moon, 
‘ven da,ys idd, was oblainetl, full of luinule. del:iil.-., and exhil-it- 
ig strongly the great iiliolograpliii; ]>()Wer of the iiislrmiient. 

'file sub.seijucnt voliinie.s of tin; ‘ I’roc. Uoy. Soe.’ contain :'!onn> 
(•tails ves](ecting the erection oi'lb i.s telescope at Melbourne, and 
f work done, by it; but “ a telescope of such large dimensions 
eipiires a very long ]iractice before it can be fairl_y (»r .snee.e.ss- 
allv used.” klr. Le Sueur was (lie lir.'d aidroiiouier, but he 


becoming somm-.s of radiation. Attempts liave been made to re¬ 
duce the elleet.s ()f radiation by giving the btilb a Biirfac.c of 
pi'li.shed silver, of which the absor|itiim is only Ath that of lam])- 
black. 'J’ln* best method yet contrived i.s by .Toiile, who plucv.‘8 
the thermomeler in a hmg vertical eojiper tube, open at both 
ends, but with a cap littingthe lowerend, arnuiged sons to bi; nut 
on without receiving hi'at from tin: hand. Any radiation eupanle 
ol alli-cting the tin nuometer must be between it and the inside 
ol the tube, iiinl these being of tin* .same temiierature, tin* radia¬ 
tion c.iiiiiot act on ihe llieriiiomeler. Suppo.dng the copper tube 
and the air within it are of lb- sann* teiiiperature as tin* atmo- 
splmre, and that the tliennometer is in thermal eouilibriuni, the 
reading Avill-gi^o the Inn* temperaliire. If the*air within the 
tube be warmer or colder than the outer air, and the cap lu* re¬ 
moved, there will be ail ii]>wavd or a dowinvard current, to 
delect which a spiral wire is hung iii the tube* by n’'-a,u.sof a line, 
libre, and any current makes the spiral twist tlii.s Id <■(«, and tlio 
motion ol tile spiral is reudere(t evident by a .-umdl mirror 
atlaclied to i(. d'lie eojijier tube may be arranged in a wider 
I tube, and water can be jioured into tin* .sjiaci* between the lub(*.s 
.so as 1(1 adjust the temjieratlire until there is no eurri*nt. Thi.s 
re-iilt being obtained, tin; air wilhiu the lube must be of tin* 
same temjieratiiie as the air outside, and the theriiionieter eon- 
tinuim; .>-tatioiiarv, trulv indicates such temtieralure. 

TKMPEUA'I’i'ilE RKbJULATOR, AlrroMATtU The 
late Mr. Appold, the engineer, had several ingejtious cojitri- 
vain'i.s Ibr ligbliug, warming, and veiitibiling liis dwclliiig- 
hoine. among w hich may be meiilioned Iiisaiilomatic temperature 
regulator and his automatic, hygrometer. After his death, these 
iii-tniiueiils were ]Mit into repair by Air, lirowiiiiig, uinl pre¬ 
sented to the Jliiy.d Soeiei x l>y M r.s. Appold, .and a descvijition of 
them by Mr. Cbu iot, with an illustrative plate, is inserted in the 
■ Pro. eediiigs ’ (xv. I t J). 

Tin* temperature regulat(tr consists of a glas.s tube, with biilb.s 
at e.acli end, tin* tube and tin* baif of eaeb bulb is lill(*d with 
inereiirv, while (be lower bulb eoutaiiis about half an imdi of 
etln r llo.iting ou the niereiiry. 'Pile tube, secured to a ]>late of 
I)i*\wdod, i", suppoiled ou kiiil'e-edge'-, on wliicb it turns freely, 
and at the did of the pi.tie, under the liiglie-.l Inilb, is a lever 
with a .string, wbleb is tjiviird hy im-au.'' of bell-craiiks to tlio 
siipplx xa.he of a g.m-slitve or the (buiijier of a liimaci*. Siip- 
]io.-.iii;: the sloxe (o raise till* teiiijierallire more than is l■(‘r|uired, 
a portion of the elln r is eoiiverted into vajiour, wliieli, by its 
el.istie force, drives .SOUK* of the mercury out of the bulb along 
the lube into tile upper bull), wbicli, thus b(*c.omiiig heavier, falls 
ami give- motion by the lever tolbe string which closes tin* sup- 
pl\-v.ilve ordamjierof the stove or fiirnaci*. If this slioidd lie, 
carried bey*iiid the r«'(]uire(l extent., a reverse action take'! jilaci*. 
,'\ weight in the c.eiilre of tin* jibitc can be adjliskid bv a screw, 
So a.s to alter the centre of gravity of tin* apparatus, lly moving 
I llii.s weiglit, according to a , ciile eiigi'.ivcd on il, the iii.stniment 
j may he. Set so a.s to niaintaiu any de-ired leiiipcraUire hetweeii 
j ,bi and (It; E. AVith a ebaiiga: of leinperatiire of I ■■ il can lai.-v. 
i I on nee, g incln-.'. 


non n'sigued, 'rin; eoiincil of tin* b’oyil Society have piiiite(.l j 1’lie aiiionuitic hydrometer is .similar in ])riucij»lo and con- 
Volunn* of coTTe-spoinleiiei; which forms a comjdete history of j .slriiction to llie in-lnuiieiit jusl (li“.':( libed. 

liis gr(*at work. It a])p(:iirs that some ditlieulty was (•x[)ei'ieiieed i TEMPLARS, I*RE(^EPTORl ES (JE. Some necoiiiit of tlio 
1 W'orking the instruiiient on .aecouiit of the elijuale. Dust i.s ] Knights 'r(.*ni 2 *lars of the order of Si. Augii.-tiiie will he Jbiind 
escribed a.s being a dreadful ein iuy in .'^umnier ; while the j under'ri;Mi‘i.AU.s, K. (I vol. viii. col. 12.^). 'i'Jie foiiiidalion has al.so 
amperatiire is eoii.side.vably over Hit)' by day, iind fall.-! to (ttP or | been referred to ab,.ut the xear A.l*. 112*<. at or near tin.* .site now 
js.s iit night. This, it whs sup})osed, idtcivil the form of the. j oeeiipied by SoulluuniiLou J’.uilding;!, Ilolborn,^ The iiie.nibcrH 
peciiliim, tunl so ])ro(lu(’ed want of g'.'od delinilion ; hut the soon increased the wealtli ol tin ir order ; atnl in les.s lliiui 200 
luniges in I.enijieTaliiii*. :nv. chielly ini‘’cbievons hy causing •■nr- , y ear.s alter tlie loiindatinii it was loiind iie-ce -vary to siiftpri'SH tlic 
entshif air witliiu tin* lube and about the metals. Mr. Sevi rii, onler, the members being accusi-d of various enormitie.s, just a.s 
rTiting frojii Melbourne in 1.^70, sa\ ,s .‘‘d’lif iiistriiiiient, has j (be regular monks were. al.-.o iiceu.scd at the period of the disso- 
ORt ns colonists 14,000/.; and wliatever il was in Ireland, and lutioii in the JOth century. 'I'lie ( states ol the. Templars were 
owever well it delined there, it is lagvond all doubt very far seized, and the ord(-r supjwe.ssed hy Po])(! ri(‘tiieiit V. in A.p. 
t’om ])ei'fect in this country.’' It should Is* stated that Mr. lOttO, and the Council ol vicune, in 11112, finally abolished it. 
imhh's e.stimatti was only ‘driOO/., and that the co.it of pier.s, A very inijiorlaiit work treating of the secret ruh'.s and lii.sfory 
aiildiiigs and roof was estimated at about 1 Too/. of the Tem])lars is that hy C. H. Alaillard de (diambuiv, entitled 

TELODYNAAllC TRANSMISSION [IJKJ/JlN'n, E. C. S. ‘ Regh* et Slatuls .secrets d(-i Teinpliers,' Paris, JHlO, wherein 
ol. 27lJ. the textof the .Ht.diites, from three valu.ihle manuscrijit.s, isrepro- 

TEMPERANCE SCX'IETIES [Teetotai.ism, E. C. S.|. dueed. The result of nn examinalJon of tlu! rule iudicales that 
TEMPERATURE. According to the Tiif.ouy ok Ext' iianous, the TempluiH followed, from the date of tlndv foundati(jn, the 
b C. S., bodies are’coiistaiitlv radiating towards each (Aher, rule of St. Augustine ; the Council of Troyes, Rborlly after, 
3 that the thermometer, by which lemiieratiirc is e.stimated, nwised the rule and made a lew additions ; St. Bernard, who 
I affected thereby. Of course, in direct sun.sliiue the reading Inid been entrusted with the recasting ol the statutes, romitte<l 
I too high, and in the shade it may la? too low, fur it the work to Jolninnes AJichael, and this new'nile has been fre- 
lay ho giviiif' otf more rays than it receive.s Tin* variou.s quciitly jirinted ; the maiiuscri])t,s which Cliamburo puhlUheR 
fermonieter-Btands and other eontrivance.s hw shielding the arc from L)ijon, Paris, and Rome, luul reju'csent the best ex- 
ulb from ra(.liation may, themselves become sources of eiTor, by aiuples of the siicrel slatute.s. 
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The nmnois or cBtatcs of the Tcjmplars wliicli were Bcattcr(?cl 
throughout England w'cre tcnuecl PrecqttorUs^ being under the 
govermueiit of a Preceptor or Templar who had been raised to 
this dignity fur eminent services by tlie giand master. The 
fueceptorie's were cells [Cell, E. C. S. col. 472] to the principal 
house or temi)le at London, and generally contained churches 
for public sendee, and convenient houses for the members of the 
order who resided upon them. Most of these preceptories 
passed into the hands of the Knights Hospitallers ; and some 
mention of them will be found vuider Commas dehy, E. 0. S. 
col. 6«7. The following is a list, as fur as can be made out in 
chronological order ; fui ther iiifonnation respecting them will l)»‘ 
found under the articles (iiiotc<l, and in Dugdale’a ‘ Monasticon,’ 
and kindred works. 

Mount 8t. John, co. York, founded by Robert Lord of Eos ; 
Warwick; Rhenegay or She.ngay; Temi)le Ciessing, given to 
the Templars by king Stephen; Tenijde llurstu in Vurkshire, 
by Robert or William de Hastings and Robert di‘ Sta]»leton, 

An nao. T^oiui.nii . 


owynieiue or r^w'ingiieid, inosi oi wnicn were renio 
land ill the time, of Henry 11., which hitter ]dace was rc-esta- 
hlished to coniniii only the ieinale members of the order. Of 
this house WdllifUii de Erh'gh was lliis founder in the time of 
Henry 1.; Aslakeby ; Temple Rruern ; Teiujde (knnhe ; Afcre ; 
Yevely ; Kihstane, co. Leic., founded by Rohurtde Ros ; Teni])k* 
NeAVHom in Yorkshire, fouiide.d before lli^l by William de 
Vilers; NeAvland; Queiiyngton, founded by Agnes Laey, William 
Pictavensi.s, and the Countess CVeilia, before 118(J; Roiheley; 
Uislingham ; Radeleseomb in Russex, in Ihe early ]>art of the 
13th century, ohlained hy the Templars by e\chaiige of their 
manor of West (beenwich with Jelfrey, .sou of Jellrey Say ; 
nude.scoe in Norfolk owed much to the lilicrality of its royal 
henefactor, Henry HI. I'lie following do not a]>peur to havi* 
left any very accurate date.s of foundation, hut most jmibably be 
referred to the 12lh century, when the growing power of the 
Temjdars was most vigorous; Malteby; Soutli Raddesley; 
Halstoiie; (Ireat Willmrgluim ; Dnuwich ; Trehigh ; and 
North Feriby in Yorkshire, at lir.st belonging to the Teinjde, 
but shortly aftoiwards made a Jiousi' for Austin canons. 

A manuscript, quoted by Dugdale a.s existing in tlio College of 
Anus, L. 17, mentions the following ]irceeptnries with dates, 
which pcrhajis are not to be trusted too imidcilly, and founders’ 
names subjoined:—Shengay, hmnded in IMO by Sibilla de 
Raynes, daughter of Rogi!r, carl of Montgonwry; Melehlmme, 
founded hy Alice de (Uaremonte, coiiiiless of JViubioke ; New- 
lund, in 12r)(), by Roger Reytevin, lord of Alt often; Yeveleye, 
1268, by loril William Meynille of Yevele^’e; Withain, about 
the thirty-third year of Henry 11.; to this liouse. Maigaret de 
Percy mid Hubert de Ria gave most of its possessions ; Willugb- 
ton, before 1201, Simon de (’aucy and Roger Russe being 
principal benefactors; Rotlieley, founded by Henry 111.; and 
Waliiiton, by “ti certain Letitia.” Some of the foregoing, such 
as Hudescoe, Temple Hurst, Temjde Neiv.‘^om, Sadlescoinb, and 
Dunwich, tio not appear to have pas.sed into the hands of the 
Hosjdta] of St. John of Jerusalem. The TeniTdar.s hud a few 
houses in Scotland ; Aboyne, Aberdi'enshire ; Hal I intradock, in 
Mid-Lothian ; (')ggei’slune, Stirlingshire, foundeil hy king 
David I.; St. Germain.s, East Lothian ; and Tulloch, Aberdeeii- 
shire. Tlie Order had sci eral hons(*.s in Ireland, for an account 
of which the reader is n.demsl to ArchdalPs ‘Muimsticou 
Hihernicum.’ 

TEMPLATE, in the mechanical arts, a jiattcrn or guide for 
the shaping of -wood and iiietal. One or more edges of the 
template present the curved and other lines in conformity with 
which the work is to be cnt. If for Iretwork or open work, the 
template is pierced to serve as a jiattern. The template may be 
matte of sheet metal, veiu'cr, or canlhoard. 

TEN PINS. This is a game ])ecnliarto the United States 
of America, although it is somewhat similar to our skittles 
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plttver. The foreino.st pin at tin; apex is calleil the “king pin,” 
and the theory of the game is to knock down ihe most pins 
with the fewest number of balls rolled down the wooden alley. 
Any number of players majr take part in the game, each liaving 
ten rolls with three balls in each, or thirty in all. If all the 
pins be kpoyked down wjtli one ball it is termed a “ten stroke,” 
ttud the first roll is concluded, The jdayer, however, in rewaj^ 


s entitled to a “double spare,” or to add to the already ten 
points made, whatever he may gain with the first two balls of 
his next roll. If he knocks them all dowm in two consecutive 
halls he claims a “ .single spare,” or adds to his score what he 
makes with his first hall of the second roll. Hence the scoring 
is somewhat complicated, and is technically leimed “ counting 
old and new.” Each roll ends when all the pins are down, and 
so may not necessarily require three balls. The competitors play 
alternately, and the 1‘ollowing are tlie rules of the pastime : — 

1. Ten rolls constitute n game. 

2. lOneh division or roll consists of three bulls, unless the pins are nil 
doivn in less—n ten-strike, or a spare ends a roll. 

[This must not be understood to have any reference to the wors of a 
division, which, in case of a double or single spare, is dependent on sub- 
sequent play.] 

.‘h Any number of players not exceeding five may play on n side, and 
the side making the lowest aggregate of t)ina must jiay for the game. 

4. Ties niiist be decided by a single ball. 

/). In rolling, no plaj er must advance beyond the lino on the alloy when 
delivering a hall. 

['I’ho line alluded to in the above law, is n ebnJk mark usually drawn 
across the jdaver’s end of the iillej, a.3 a limit beyond which players cannot 
]i:i.S3 while delivi’ring a ball.] 

t). Pitching or lofting the balls is not allowed, and any plaj er persist- 
ing in doing so (afli'r liiiving been warned) forfeits the game. 

7. All pins that are down count for the ])layer, wlielher knocked down 
by the ball on its direct course, or on a reliound, or by dead-wood. 

[.\ pin or pins knocked down, and remaining on the alley is ternn d 
i/eiif/ truot/.] 

8. The marker, hy agreement nmong the jdayers, may decide any dis- 
puted point, and his decision is final. 

TENANT AND LANDLORD. Tniant-Jh'fihf in lrdnml 
One of the nio.st important iuKiaiiccft of inotlern legislation is the 
Aet to amend the law relating to the occupation ami owner-sliij) 
of land in Ireland, ])!i8sed in l87o, being the 33 tS: 34 Viet. c. 4(5. 

With roa])oct to coiu]iensatioii to tenants for improveineut.a 
imule by them on their ]iolding.s during their tenancy, this Act 
leclures the Ul.‘<ter tenant-right eusLoin to be legal, and that the 
Rime may be enforced in tbe manner provided liy tlie Act. It 
at tlie Rime lime also declares that wlierever such tenant-right 
has been or .shall be purchased or acquiri'd hy tlie landlord from 
the tenant the same shall ceasi' to aiqtly to the lands. 

The Act declares to he legal any teiinut custom covrc8])ouding 
in all e.ssential narliculars with that of Ulster, wherever it may 
he fctimd prevailing, althoiigdi heyond tlie province of Ulster. It 
also i»rovides, us hefore, for the ]mrcliase or acipiisition and 
extinction of sucJi usage hy the landlord. 

Where no tenant-right cn.stom whatever exists in re.s})cct of 
the holding, a tenant who is di.stnrhed in his holding hy the act 
tf the landlord shall he entitled to such l omjienHaiion for the 
vrong as the court .sluiU find he has sustained hy reason of i[uit- 
ting, provided Ihi; sum uwardi'd does not exceed tlie follow ing 
scale— 

In the case of holdings at an annual value of— 

(1.) i!l() and under, a siiin wdiicli shall in no ease exceed 
sevi'ii year.s’ rent. 

(2.) Above .i’lO, and not exceeding £30, a sum wdiieh shall 

no case exceeil five yi-ars’ rent. 

(3.) Ahove X'30, and nut exceeding £^J0, a sum W'hieh shall 
in no case exceed four years’ rent. 

(4.) Above £*40, and not exceeding i,oO, a sum which shall 
in no ca.se exceed tliri'e yeans’ rent. 

(5.) Above ifoO, and not exceeding £100, a sum which shall 
11 no case exceeil two yeans’ riuit. 

(6.) Above £100, a sum which shall in no case exceed one 
year’s rent. 

(7.) Ill no case shall the compensation exceed the Burn of 
two hundred and fifty pounds. 

Tenants who hold under a tenant.-right custom may xvaive 
Iheir tenant-right and claim under this lirovision. A tenant in 
a liigher cliuss of the scale may claim under a loiver class, as if 
tlie annual value, and rent of hi.s hohling were proportionally 
reduced. Rut no tenant of a holding exceiuling ten pounds, ami 
claiming more than lour years’ rent, or of a holding not above 
ten pounds, and claiming more than five years’ rent shall he 
entitled to make a separate or additional claim for improve¬ 
ment other than iierinanent buildings and reclamation of w’aatc 
laud. 

Tlie landlord is entitled to deduct out of any such monies 
|)nyablo to the tenant all sums due to himself or his predecessors 
in respect of rent or any detoiioration of the holding from 
non-performance by the tenant of any express or implied cove¬ 
nant or agreement, or any taxes payable by the tenant in respect 
of the holding, and not recoYerable over from the landlord. 
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tenant who subdivides or sublets liis luilding, or any part 
of it, without eonsent in Avritiiig of the hiudlord, or after prolii- 
ItitioTi 1)V the. l:njdloi'(l, exe<!]»t for the purpose of beiii" solely 
u.sod, and the siuiui is soh'ly used for growing potatoes or otlah' 
•rreeii crops, the land b(.>in;;j ])ro])erly niulmre<l, shall not In- 
entitled, or any sub-Uinant, to any such compensution. 

Any lessee luider a lease for thirt 3 ’--one years certain, nnule 
after the passing of the Act, is not entitleil to conii)onsation 
except luuler the fourth section of the Act, hereafter indieed. 

Any contract h^" wliich the leiiant gives np his right to coni- 
peiisation under this Act is declared to be void ]>oth at law and 
in equity. 

Ry the fourth section of the Act conija-usation is pro\-idi‘d lor 
those not (‘ 111 illed or not (slaiining under the ]ii-evious M-ctioiis. 
Ihit first it describes (certain inqiroveiuents which are not to he 
the subject of compensation, namely— 

\ii.) Any inqmmnncnt made before the passing of thf Act. 
and twenty y(‘iir.s h(!fore tlie claim of such i-omjn-usuLion shall 
have been made, except permanent buildings mul re<‘lamatiou id' 
Avaste land. 

(h.) Any iniproveiinmt ]n’oliihited in writing h^r the land¬ 
lord, if calculated to diininisli tlui value of the estiite and made 
within two years after the passing of the Act, (u* during tlm 
um!Xpired residue of a lease granted htilbn* the jiassing of tli*.* 
Act. 

(r.) Any improvement made before' or after tlu', pas.sing of 
the. Act iii pursuance of a contract for valuable consideration 
received. 

{(1.) Any improvement helbre nr after the jiassing of the Act 
in contravention of a contract in writing not to make such im- 
proveiiKint. 

(c.) Any improvement which the landlord undertake.^ to make, 
imhiss after a reasonahhi time he Jias faih'd to jterforiu it. 

The section tlum dtisci ihes tiie IblJovving tenanc.ieK as being 
excepted from tin; rigid of c»tmpensation :— 

(1.) A tenant of a holding under a leace or mitten coiitruct 
before the Act in T('sp('('t of any inqu'ovenK'nt exjnvssly excluded 
by the lease; or c.outract. from compcnsatiou. 

(2.) A tenant of a holding under a lease for not less than 
thirty-one years, or under a lease* iK-fon; the; Act Ibr a life or 
lives, Avitli (tr without a concurrent term of years, if the leases 
have (ixisted for thirty-oiie years before the making of the 
claim in res^iect of any improvement, nnh'ss it he specially 
])rovided for iii tlie lease, exeejit ]>('rnian(mt buildingH and recla- 
niation of nasU; land and tillages or manures, the ])eia‘(it t>f 
sindi tillages or nianures being niiexhaiisted at the tiiiK; of 
(initting, 

(.I.) A tenant (d‘ a holding (juitting voluntarily, in respect of any 
ini]irovemeiit wliich In; was p(‘nnitled to dispo.se of, and which 
lie. imglected or refnsc'd to dispose of to an iiiconiing l('naut. 

The soctitjii next di'elares any contract to be void, both at law 
and in ccpiity, Avliich prohibits a. tenant from making such im- 
iroveinent.s as may Ik; rerpiin'd for tin; suitable occujKitiou of 
lis holding and its due, cullivalion. No inijiroveioeut is to 
come witliin this desiriptiou which aiijuuirs to diminish the 
general value of the landlord’s e.state. Nor is aiivthing in the 
■Act t(> authorise or empower the tenant, without the pivvituis 
consent of tlie landlonl in Avriiiug, to hroak u]) or till any land 
usually occupied us grazing or grass hiud.s, or expressly let us 
such, or to cut timber Avithout the consent of the landlord, 
except it he timber planted and registejvd by the tenant or hi.s 
pi’edeces.sors. 

So any contract is declared void by Avliicli the ienaiil is 
deprived of his right to iuak(; any claim under this section. 

In awarding compensation ibr iinjirovemeiits belbn; the pass¬ 
ing of the Act under a tenancy existing at the tinu* of the 
passing, tin; court is to take into account the tinu; that the 
tenant has (Enjoyed such improvements, the rent of the holding, 
and any benefits receiA^ed by the landlord expressly or impliedly 
in consideration of the improvement. 

In the ab.sonce. of Ul.ster tenant-right custom or any such 
usage the presumption in ri'spect of all iin])rovi*nient.s on the 
holding, AVitli the exception of certain cases expressly excepted 
in the Act, is to he that snch improvennmls have been made Ip- 
the tenant or his predecessors in title until the contrary is 
proved. 

The statute provides for the registration of im]>roY<‘ments by 
the tenant in a sch(;dule lih-d in the Lamled Estates (’oiirt, spe¬ 
cifying the eiuue and claiming them as made by liiin.s(*lf or his 
preclecessoi’s, and such schedule is to he jacic evidence of 
the truth of its contents. 
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The court may uAvard comp(.’Usaiiou iu i-espect of money or 
money’s worth given to his predeei'Rsor hy him as incoming 
tenanl, Avith the express nr inqilieil consent of the landh rd, 
imlf.ss it ap[M-arthat he aa'us permitU'd to obtain satisfaction on 
that gronml from his .siu-ces.sor. 

The right to tiAA-ax’^-goiiig mqw is ht ho dealt Avith according to 
existing enstonis or usages, luit in the ab.sence of any such the 
tenanl is to have all hi.s aAvay-going erop.s, unless the landlord 
elioo'se tu pay him the value fheivof. 

Ejpetiiieut for iu>n-]>aymeu< uf n-ut, or for breach of any 
condition aj^aiusl assignmemt, suhlettiiig, hankriipti'v, or iiisol- 
vency, is not to !»e deemed a dislurhanei- of the tenant by the 
laiidloril AAuihin the meaning of the Act. Nor is the resumption 
of land Irom any holding, not being more than one tAventy-fifth 
part iheretd, lor the liDua fnh' piupose of erecting labourers’ 
cf)ttag»-s, A\ ilh or Avithout gardens, to he deemed sneh a distnr- 
huiice, unless the court should he of ojiinion that it a-, as uuimsoii- 
ahle, jirovided there have been six months' notice in Avriting tu 
(he tenant. Nor is it U be deemed a disturbance by the land¬ 
lord if a A early tenant be ejectoil for the ]*eVBisten!. e.xerci.se, of a 
rigid from AA'hich he wa,s debarred Ity express or imidied agree¬ 
ment, or for niire.-isouably vefusing tn alloAV the laiidloid or any 
person uuthoris«‘.<l by him to i-nter iqum the holding for any of 
the fitllowing puri)o.-e.s, he or thi-y agreeing to make reasonable 
amends for injiny done, that is to say—.Mining or taking 
I mim-rals ; quarrying or taking stone, marhle, grtiA'^el, sand, oV 
slate; e,ultiug <ir taking timber or tnrf ; o]teuing or making 
roads, dmbe^, and Avat.ercourses ; vii-Aving ov examining Ih*' stale, 
of the holding and all Imildiiigs or ijujiroveiuenls lher«‘oii ; liunt- 
iug, .shooting, or tisliing, or taking gann; or tish. 

A tenant Avho may be, deeideil by the court to la' eutilled to 
compmiHjition shall not be compi'lled by proc(*ss of law to unit 
his lioMing until the eoinpensatiou due to him has been paid or 
depo.sited iu eourt ; and no tenant, ex< e]>t by sjiecial leave of 
the eonit, shall he entitled to ree.eive the money so deposited 
until he shall have given up possc'ssion of his holding, 

The court, Avilhill the meaning of the Act, i.s tlie (livil Rill 
Court of the County, or tin'Court of ArhiLration constituted 
under the Act. 

biinited o\vncr.s, including in that term not only lift' tenanta 
iiiuler si'tllenients, hut e.ornoralioiis soh; and aggregate, civil or 
ecclesiastical trustees of cliaritiiis, and tin' like, are enqioAA'eved 
to grant h-ases, and to consent to the payment of compensation, 
lifi tenants and other limited owners of that chi'-s being enabled 
in (hat '-ase, Avilh the assi.sfatiee of tin* eoiivl., to charge the sum, 
so ]iai'l,on the e.state, and obtain iherefroni an annuity in lieu of 
the aimaint. 

As regards tenants b(*c.omiiig oAvnevs by ]>uvchas»* of llieir 
lioldiiigs, tlie Act, AA-ilh a vieAV to favouring the rise of a claK.s of 
small owner.s, farming their oAvii prop<*vt y, conlcrs ])o\vers on a 
large class, alrea«ly r(*,f(*i'reil to as limited oAvner.s, (tf consenting 
to tin* sale. 'I'ln* J..ande,(l Estates ('ouft i.s enabh*<l to deal with 
cases of such intended .Mile, by iiiqiiii ing as to the burthens oil 
the ])ro]»erly, deciding all qiu'stions arising in reference thereto, 
Hiqierintendiiig the sale, giving a fi(*c* iininc,umbered title to the 
])iircliaser, and distributing tin* purchase-money tunong tho 
]M*vsoiis entitled therott). 

Part 111. of the Act providi.s for advances of money buing 
nnuh-by the Couimissiouers of Public Works in Ireland— 

(I.) To landlords for tin; ]>urpos(* of laying com poll,sat ion 
to tenants entitled to the .same aa'Ijo are voliiiilaiily (piitling their 
holding.^; 

(2.) To landlords for elfucting iniprovemeiits by tho recla¬ 
mation of vvaste lands ; and 

(:i.) To tenants for the imrjiose of as.si.sting in tho purcli.aso 
of their liulding.-*. Such advances are to be at live ner cent., and 
t<» be charged n])ou the (‘states allected tlu're.by. These various 
o]»j(!cta are further provided for with a view to their being 
carried into etfect l»y a variety of sections auxiliary to tlie end.*! 
pro])ORod. 

D/.s/mw. J’.yuroc.eiit statute (Lodoer.s’ (hmn.s J’iii)TE(’TION 
Act, E, S. col. l-hso], tlm ;i4 & :}5 \’icf. c,. TU, the landlord’s 
power to distrain all goods wh.itsoi'vcr found upon the, premises, 
inespeetiv(; of oAvnershi]), and AAdu'tInu’ the. siib-tenant or lodf'or 
shall lun’'c paid all rent duo to the mc'^ne landlord or superior 
tenant, has been modified in favour of the lodger. The lodger 
may serve the landlord or his haililf with a notice, in writing 
that the superior tmiant has no right of nroperty or beneficial 
interest in the goods in (piestioii, and whether any and what rent 
is due, and may pay the rent so in arrear to the landlord or his 
bailiff, giving at the same time in such notice a correct list oi 
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the goods in question ; and if alter that the said goods arc* 
nevertheless distrained, such landlord is to he deejned guilty of 
an illegal distress. 

liailuwj liullintj Stock [see Railways, E. C. S. col. 17iS5], 
when found upon any w^ork, is by the Rolling Stock Protection 
Act, 1872 (35 & 3fj Viet. c. 50), protected from distress levied 
against the tenant of such work lor rent in arrear, provided such 
rolling stock is not the actual pro])erty of such tenant, {uid has 
upon it a distinguishing metal jdate affixed to a conspicuous i)art 
thereof, or ti distinguishing brand <jr other mark conspicuously 
impressed or mailc thereon, sullicicntly indicating the actual 
owner thereof. 

Forfeiture for non-payment of rent, although the action of 
ejectment has been tried and execution, executed may, by the 
23 & 24 Viet. c. 12(5, be relieved agaiiLst summarily upon a 
summon,s before a judge at chambers, jirovided the aijplication 
has been made within six months from execution executed, and 
all rent and arrears and full costs are paid. 

Forfeiture for not insuring the preunises may be relieved 
again.st by a court of equity under the 22 & 23 Viet. c. 35, 
or by a common law judge upon summons at chambers under 
the 23 & 24 Viet. c. 12(5, 2 n'ovided there has been no loss or 
damage by lire, and the court or judge is of opinion that tlu* 
non-iiiBurance has been through accident, mistake, or otherwise, 
without fraud or gross negligence, and provided there is an 
insurance on foot, in accordance witli the covenant, at the time 
of the a])plication. 

TENANT RIGHT fE. C. vol. vlii. col. Mil. Since the 
above article was writt(ui the t(Tm tenant right has .soinewbut 
altered in meaning. It w'ould be ditlicult, indeed, just muv 
to define it concisely: for the custom differs in almost ev<>ry 
county. But ned, only do the, customs differ in different counties : 
they are subject to change in themselves, owing to the 
improvements Avhich are taking place in stock breeding, 
manurin'', in the implements and machinery employed, and 
in landed property generally bv drainage, roa(i.s, bouses, fenc(*s, 
and other iiuprovements usually designutcsl ])crmanent. Te¬ 
nants have nuu’e capital invested than tliey had ten years ago, 
and just now they require to invest more, to keep pace with the 
progress of things ; but they complain, and not without risastm, 
that they have not sulUcient security for what they have, already 
invested, and therefom cannot invest more until security is 
found. Landowners have eijual reason to conqdain, for, taking 
the kingdom over, the majority of farms will be found in aw'ovse 
condition than they wme 'wlnm the occupying tenants entered 
upon them. In freland the legislature has interfered. [Tenant 
AND Landloiid, I'b CJ. S. col. 2048]. In England tuid Scot¬ 
land the ])n:sent state of the labour market is rather compli¬ 
cating than sinqdil’yiiig things, as it points to the ntquired 
investment of mort; cai)ital by both landowners and tenants. 
The public, too, claim a jiroprietary interest in the land, and 
although that interest is A’irtnally nil when tlu; productive 
rusourci'S of the land are projierly developed, yet when the con¬ 
trary is c.\j»erieiice<l, .as it now is, the h'gislature, as tin* rciu-e- 
sentative of the ])eople, lias a right to interfere ; and doubtless, j 
sooner or later, legislation will liecome imperative. On tin- 
other hand,wliil.st the bind has its duty to perform to the ]Miblic 
the legislature, has its duty to perform to the land, and the 
balance of duty at ](resent is obviously against the jmblie, 
Giving chiefly to unequal taxation and the jmdei-ence given by 
the juibJic to the ]>roductioii.s of foreign agriculture. The solu¬ 
tion of the whole question of tenunt right by the legislature is 
therefore a comprehensive one requiring more time for discus¬ 
sion than it has yet roceivi^d. The different. cliaiubeiB of agri¬ 
culture [Auuiculturk, CHAMUER.S OF, E. C. S. col. 65] are 
labouring bard to throw piactical light on the subject, and uo 
doubt eventually something satisfactory will be arrived at. The 
chief point at issue is adequate security for the capitals of land- 
owners and ti'iiants invested in land, w'itli a revision of those 
statutes which bear imeijnally upon the taxation of the capitals 
thus invested. 

TENNIS. This aristocratic game dates from the middle 
^es. The epithet “ royal ” has been applied to it from time 
immemorial, hut there is no royal road to mustering the nume¬ 
rous intricacies of the game, than which few pastimes arc more 
fascinating when those difficulties are overcome. Its birthplace 
was in France about the middle of the loth centuiy, but ancieut 
ruins almost precisely tallying with a modem tennis court have 
lately been discovered in Mexico. It was first called Longue 
Paume by the French and played out of doors on turf. In the 
provinces this pastime still exists, and was practised formerly in 


England under the name of “ Pell Mell.” Gradually during the 
wars of the middle ages the scenes of play w'ere removed to 
the large cilie.s, and Uoiu'te. Paume, or tlie modern Tennis, the 
latter tenn being derived from the French tenez, as the racquet 
used for striking the Ijall icqiiires to be held fimily in the hand. 
Many French kings, notably Louis XL, Henry 11., and Charle.s 
IX., were adepts at the jiastime. Amongst Parisian tennis courts 
of the 15th century, those of the Petit Temple, Petit Louvre, 
and Hue de la Perk Avere the most celebrated, whilst a hun¬ 
dred yejU’S later nearly every faubourg jiossessed its court. In 
England, wo believe the ohlest court to be. the Royal one at 
Hampton (^ourt Palace, built early in the 16th century aud 
much patronized liy Henry VIII. and Cardinal VVolsey. 

The primary de.sidemt.a for playing the game are the court 
ami its surroundings. It i.s harilly iiecesaaiy to describe the 
earlier structure.^, so w'e present our readers W'ith a general view 
and .section jiluri of tlie present court, with all its intricacies aud 
minutia}. 



GeiUc. 



Fig. 2.—Section of the court :ii ft. from level of tlio floor, i. o , on loA'el witli 
bottoms of tlio dedauK, grille, and side gallorius. 


Description of the Court .—In giving the following dimensions 
we quote those best adajitcd for a four-game court, but of course 
they may be proportionately diminished if a smaller building 
for single games only be desired. Tlie total leng:li and breadth 
should be 124 feet and 46 feet respectively, e'ojlusive of the 
thickness of the walla. The latter, as in racquet courts, aa’e best 
built of brick, covered with perfectly flush cem *iit and painted 
black on the interior sides. Asphalte makes i»y lar the best 
floow. Out of the 124 feet in length there have to be deducted 
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6 feet at each end for the widths of the ihdans anti penthouse 
and from the 46 feet in breadth, 6 feet come otY for the width of 
tlie spectators’ gallery. Accordingly tlie dimensions of the 
playing floor of the court are 112 feet by 40 feet. The end 
waUs are 30 feet in height and the. side ones 20 feet. All light¬ 
ing has to be done either by side windows above the 20 feet, or 
by sky-lights, the glass being protected from breakage by nets. 
The tambour is a curious projection in the position marked, 18 
inches in thickness, projecting at an angle of 45 dngrecs from 
the side wall, and ginning right up to the top of the same. Its 
object is to cause difficulties in the game by the ball suddenly 
glancing off wlmn it strikes the angular jncjection. Tlie jday- 
iiig floor is divided into two equal portions ljy a network across 
the court from the centre of the marker’s box. This is termed 
“ the line ” (shown hv a dotted line in phiiis), is .5 feet high at 
each end, hut gradually bags down to 3 leid. only in the centre. 
At a height of feet from the floor we have the dnlaus 22 feet 
long by 3^ feet wide, the bottom 3i feet from the level «>f the i 
door, and situated as shown, at the l)()ttoni end of the court. In 
tlm are placed what may he termed the “ reserved seats,’’ the 
occupants whereof arc protected from tlie lialls bv network. 
Tlie marker’s box extends 3 feet on encli side of tlie line, bill is 
open right down to the floor for the ]>layers to pass from one 
side of the court to the other, as we slmll dese.ribe farther on. 
(^’olinting then fnjin tlie marker’s box towards tlie (Jrdiois we 
have the “firstgallery’’ Jo feet in leiigtli; the “tloor” (sotermeil 
because in ancient courts tin- eiitnuice was situated liere iii.slead 
of at the marker’s box) f) feet in leiigtli ; the “ seroiid gallery ” 
10 feet in length ; and the “ last gallery ” also 10 feel in length, 
liike the dcAJaux^ the hottom of each is 3i feet from the level of 
the door, ami they are all 3i feet widi*. On the other side of the 
line we find four iinrresiKmding ope.iiiiigs of precisely the same 
dimensions and termed “ hazard side, first gallery,” “ liazard side 
the door,” “ hazard side second gallery,” and “liazard side last 
gallery.” The divisions between all these galleries, and between 
them and the marker’s box are made bv network stretehcal on 
jiosts (shown in the section) and the spcctiitons in their gallery 
are also protected by nets. Troughs are sunk in the. walls eoiu- 
irising tlie lower edges of the dcdoun nml galleries for dejiositing 
mils in. The last opening Ave conic to is the gW/A’, .situated at 
the luuaril (Uid of the court adjoining tlu' idndtour. I’nlike 
the other opeiiiiig.s its haver side is 4.', feet from the kaad of 
tlie floor, its height 2.\ feet, and widtti 2 feet only. Next we 
have the “ penthouse,^’ which e.Nteuds r<anid three sitles of 
the eonii; ; over the dedanit, Kppet!itoi'.s’ gallery, and ucro.ss the 
hazard end. On the sides next the. court it is 7 feel high, i.r., 
forms the upper houiulary of the dadauSy galleries ainl fg iVA-, 
and its outer siiles extend !<» feet iqi the outer wall of the court. 
Being 0 feet wide all round, the wooden roof forms an angle of 
115 degrees with the three inside walls and a similar angle with 
the upper portions of the three outside Avails it skirt.s. 

The diagram (fig. 3) sIioavs the iiositiou of the A'uriou.s Avhite 
lines marking the chases (the object of which aau'II be cxphiined 
]»resently) and other sections of ithc idiiying lloor of the court. 
Commencing from the dedoua the first clia.se is half a yard, and 
then comes cha.se a yard, chase half a yard bettiir than 2, chase 2, 
chase half a yard better than 3, cUa.‘^e 3, chase half a yard better 
than 4, chase 4, chase half a yunl bettcu' thmi .5, chase 5, chase 
half a yard better than 6, chase (5, eh;i.se half a yar<l belter than 
last gallery. The “ Avhole ” chases, if Ave may use the.exiires- 
sion, are niarki'd by lines right across the court, ainl the half 
yard chases by lines only partly across, a.^ shoAvri in the plan. 
This brings us midway between the last gallery jiosts Avhere 
another line marks “ chase la.st gallery ” on tlie floor, and simi¬ 
lar lines from the centre.s of each of tlie other galleries ilcline 
“chase second gallery,”“ chase the door,” and “cha.se flr.st gal¬ 
lery,” Avhilst the space betAveen the last lino and “ the line,” or 
network across the centre of the court is termed “chase the line.’ 
On the hazard side of the court Ave have similar divisions, ex¬ 
cept that the farther chases only run u]) to “ hazard side cha.se 
2,” as shown in the plan. The line extending from the angle of 
the tambour to the centre of the hazard side last gallery is termed 
the “ service line,” and that mnniim from 8 feet beyond the 
tambour at right angles to the end of the court out to the servii'e 
Hue the passe line” which is painted Avhite up the side of 
the penthouse. All chase, lines are likewise painted Avhite, iu 
order to be more plainly \nsible on the black llotir, and yoii- 
tinued some two leet up the sides of the court. In addition 
to all the above-mentioned chases there are chases “ better” anil 
“worse” than each of them, e,(j., chases “better than half a yard,’’ 
“ worse than half a yard,” “ Avorso than half yard bettor than 5,” 


“better than the dour,” “aa'oiw. than h.izanl side second gallery,” 
and the. like. Tlusc are not .shoAvn by any white lines hut left 
to the marker to define according to AA-hcre the l.'all hoiinda tlu-. 
second time if not leturned by the jdayer. The circular pit 





Fig. riuii of ^laying floor ol'niu 


under the line near tbe, marker’.s box hoKls a wicker work 
basket for collecting tlie balls in. 

Srorimi.—A tennis match consists of the best of any pre- 
Auously agreed on odd number of “Rel..s,” Avhilst a “set” coii- 
si.sts of eleven games. Slioubl each side gain five games, it 
becomes tin “ tidA'anlage ” .set Jiiid victory cannot he claimed by 
either side till they have .scored two I'onsct utive games. Ad- 
vtiiitage sets are, hoAVever, iioav often barred by mutual agree¬ 
ment owing to the leiigtli of lime they sometimes take. Each 
game consists of lour jioints only, viz. : “ 1.^),” “30,” “40,” and 
“ game,” the origin ol these numerals to denote thii score being 
imknoAVii. If both sides got to the third point “dciicc” is 
called in.stead of “40 all,” and then tw’o con.seculivc jioiiitB must 
be made before the game can be won. The first of these is 
termed “ advantage,” and then if the otlie.r sidti get the next 
stroke and thus make, their .score advantage the t\vo points are, 
so to speak, wipeal off, and the score again becomes deuce. 

Hal and JMlfs ,—Tennis bats, or as they are ofteiier termed 
“racquets,’’ are made of the same material as racquet hats, 
though much larger, heavier, and stout.er, as shoAvu in the 
iliagram (lig. 4). The utiper side is also curved differently to the 
loAver, instead of both sides Byminelrically like a rac.quet bat. The 
reason of this is that nearly all the best strokes iii tennis are 
Avhnt may he termed “cut” strokes nia<lc doAvnwards and with 
the Avrist instead of hard driving strokes from the arm and 
shoulder as in racquets. Stout pliant ash is the Ijest Avood for 
the frame and liandlo.s, the. last-named being covered with lea¬ 
ther for grasping it more lightly. The balls are made of string 
and felt, about tlie size of a large fives’ ball, only softer, and 
some eight to tAvelve dozen are requisite for cacli court. 

The fiame,—T\ui player on the service side is termed the 

era 
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“ server,” on the hazard side the “ striker.” After deciding by have to be played for. It Tvill also be apparent that the marker 
lot wliicli siiall go in iirst, th(j server accordingly commences mn.st be ejidowed with very i^uick sight and good memory to 
“serving” from the service side of the court. Holding the accurately note where the ball intches, and recollect the chases, 
racquet in his right liand, atul some three or four balls in his left, Oilds. —There are several ways in which odds maybe given to 

to use as required, he may stand anywhere ho jiletwes on _ 

the service side of the court, facing of course towards the 
hazard side. He then serves the ball towards the latter 
side, the necessary conditions bedng that it must strike 
the top of the side penthouse somewliere between the line, [: 
and the hazard end of the court, it must fall on the floor ' 
of the conil beyond the service line, diawn across the 
floor from the centre of the hazard side last gallery to 
the angle of tluj tambour, and it must not strike tlu! 


SilMil 


roof, side walls, or windows above the limits of tin* court. 

Errors in serving arc termed “faults,” and two con¬ 
secutive ones count as a j)oint in the game against the server. 
Should the hall, however, full on the liazard side IIkj floor of 
the court between the pam line ami the tambour it is termed 
a pf/sxr, need not be played at, ami counts for nothing. Should 
the above conditions oi service be I'lillillcd the striker is hound 
to return the ball, before, its second conlac.t witli tlie floor, over 
the iiehvoik line in the centre of tin’ > -iirt. Failing this a point 
is immediately scored against him, and tlie same rule aiq)lies to 
his o})]*onent should the ball at any time not clear the line. 
AVJien th(‘ ball is in ])Iay there, are three “decisive” strokes 
which count as immediate points, viz. : if the serv(;r retunis a 
hall into the hazard side last gallery, (jr the it cnuiits as a 
point in his favour, and if the striker return's into the dalanit it 
IS a point in his favour. Should nom; of the, above contingencies 
occur and the server fail to iHiturn the ball after it is retiinu'd 
by the striker, the luarkcr care.fully watches wliert? it coiiuis in 
contact with tlie lloor at the second bound, ami a “ chase ” takes 
•lace. The nuinhor of the chase is decided according to which 
ine across the floor the ball falls on, or nearest to. If between 
the half yard line ami the dvditux end the chase is hettei’ than 
half a yard, if on the half yard line it is chase half a yard, 
if Just beyond it is chase, worse than liuif a yard, and so on 
with each of the chase lines ennmeratc'd above in the plan ami 
description of the court. Sliould ilu‘ ball be, returned in to any 
of the service side galleries they count the same as the corre- 
s])omling lines on the iloor with the exce.jition that there are no 
better or worse clmst's in thfts(* eases, but simply chase, last 
gallery, chase the door, &c,. ('liase the line is when the second 
contact occurs between the line, across from the edge of the 
marker’s box, and the network. No alteration immediately 
occurs to the score on a chase being made but ns soon as two 
haN'e made, or one is siillicieiit if the score be at deuce or advan¬ 
tage, the players (hange sides by ])as8ing tlirongli the marker’s 
box, the server hecoines striker, ami rice irrxd. The striker’s 
obj’ect is now to will tlie chase, ami thus score a point in his faiour, 
by returning the ball so tlial its second contact with tlie Iloor on 
the service side may be nearer the dedanx than the clia-se being 
])lay(*d for. On the other hand the server uses his judgment as 
to whether he returns tlie ball or not according as its second 
contact with the floor appears likely to be witliin or M'ithoiiL 
the prescribed limit. The dilliculty of winning a chase depends 
on its distance from the drdnnx, cjj., chn.se better than half a yard 
can only be won by returning the ball into the didunx itself." Tf 
the second contact occur on the actual line of the chase being 
jilayed for, or the ball be returned into a coiTespmuliiig gallery, 
matters arc considered <piits, it is a “ chase oil',’’ ami nothing is 
scored. Hazard side chases occur when tln^ striker fails to 
return a hull w'hicdi enters any of the hazard side galleiies except 
the last, or whose second contact with the floor of the court 
occurs between the service line and the line. These chases lue 
decided in the same mutmer us the others, except of course they 
ar^dayed for on the. hazaiil side of the court. 

The iiuiuerous angles caused by the penthoase, and 

side walls, constitute the baflling intricacies of the game ; as 
with tlie one restriction about the jieutliouse in serving, the hall 
may strike any of these iirojections or the side wall, and so 
glance off at any nnexpecled angle before touching the Hour. 
In addition to the decisive strokes into the dedans^ fiazanl side 
last gallery, md(jrille, an immediate point can he scored by two 
consecutive faulty seryices, striking into the roof or above the 
side walls, hitting the line, failing to return a service liefore its 
second contact with the flour, or to return a hall wlmse second 
contact with the floor occurs between the hazard end of the 
court and the service lino. All other strokes wliich are not re¬ 
turned before the ball touches the floor a second time or enters 
a gallery (except the hazard side last galleiy) become chases and 


Fig. 4.—TemilH kit or “riicqiiet.” 

place nneijual ]>]ayeis on a par. Giving 15 is allowing your 
ojmonent the first point in every game, and giving 30, or 
lialf game, the first two points in every game. Giving half 
fifteen means tlie first )>oint in each alternate game. Giving 
half thirty means one point, or fifteen in tlie first game, and two 
jioints, or thirty, in the second, ami so on, alternately, to the end 
of the set. When a “ Biscpie ” is given, it means that tlu^ 
])layer receiving it may claim one point in any game of the set 
at his option. Tlii.s, if judiciously taken or claimed, often 
suflices to de.cidc a hard contested set. Two bisipies are soiiie- 
time.s given. By giving “Half Court’’ is meant that one 
]dayer binds himself to coiifme his jilay (services exiaqited) to 
one side, of the court, which is dividc'clL longitudinally by a line 
dfiwn the centre ; failing wliich the stroke counts against him. 
Ity “ Hound Services” a player hinds himself that in serving 
his ball touch the end junithonse, before, it falls into tlie court, 
which generally secures a service that may be easily retimied, 
and throws away all advantage from skill in serving. In thi> 
case it is not usual to .score faults against the person so bound 
to serve, “Touch no walls’’obliges the player to coniine all 
his play to the. floor of the court ; failing which, lie forfeits a 
point in eai li case. 

Sides.--The liesl number is one jilayer each side, and two a 
side is Uk* largest innnbor that is allowed. In the latter cus" 
the ])layers serve in rotation, ami one. on euc.h side delVmls the 
side galleries, whilst the other i.s eitlier server or striker as the 
case may be. 

'riio most remarkable iivofessiunal jdayers that liave existed 
uniuiig.st Frenclinieii, are jMasson, in the lime of Louis XV., aud 
the late IT. Delaliaze, sini., 1,1. Delaliaze, juii. (Ix'.tter known a;-. 
“ ISilxiche’'), and the late M. Barri', who died in January, 1H73, 
in his 71st year. Taken all round, ami when in liis ju’iine, 
bt pla^ that isle _ id hi 

will ])robably never be found. Edwin Toiiikiiis, the jireseiit 
projirietur of the Gxlbrd University tenuis court, till a few 
year.s since, was the best professional player the United .Kiiig- 
iluiii ever jiossesscil, ami ])layed frequent ciiamjiionsliip matclies 
against Barre some years ago with varied success. His bro¬ 
ther, John Tomkins, mnv proprietor of the Brighton court, 
i.s also a lirst-cJass player, but of late, yi'urs young George 
Ijaiiibert, marker in the Marylebone Cricket Club court at 
Lord’s, lias been fast rising into eminence, and is uoav generally 
admitted to be clianipion, as E. Tomkins has declined to nua^l 
him. Amongst amateurs, A. Ileatlicote, Esq., JbniieiTy of Cam¬ 
bridge University is fncilc prlnri’fis and can give almost any odds 
to all otli(T.s. in fact he is now virtually chamjuon of tlie 
world, were he to jilay fur that title, ami has often beaten 
both the Tomkins, Lambert, and Barre in exhibition matches. 

We believe tin; longest advantage set ever played Avas some 
yeiu-s ago at Hatfield betAveen the iiresent George Lambert’s father 
ami Mr. Bahington. They ])laye(l at evens and it took no h ss 
than fortv-nine games to decide 1,h(^ set. 

In London the. Royal Tennis Court in the Haymarket Avas con¬ 
verted into a manufactory about the year 1865. ’ The Marylebone 
Cricket Club have one court at Lord’s Ground, St. John’s Wood, 
and Prince’s Club possess two in their llans Place, domain. A^ 
Hampton Court Palaci* tliere is the Iloyal Tennis Court, and 
both Oxford and Cambiidge Universities possess their local 
courts. The Marquis of Salisbury has one at Hatfield, and the 
Duke of Wellington another at Stratlificldsaye. We believe the. 
only other English c-ourts to be those at Leamington and 
Brighton. In France the great court was that of the late Napo¬ 
leon III, in the Tuileries, but how it fared during the siege of 
Paris and days of the Commune we are unable to say. 

TENON AND MOilTICE [Carpentry, E. C. vol. ii. col. 
621]. 
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TENSION OF LIQUID SURFACES [Surfacb Tension 
OF Liquids, E. (;. S. col. 20051. 

TEREBENTILIC ACID, (\h,„(), oLtaincI l.y 

passing the vapour of turj>entine hydrate over soda lime heali-d 
to 400 , and subsecpiently treating,' the mass with hydrochloric 
acid. It crystallizes in colourless needles which melt at JM)’. 
They are insoluhlo in cold water, somewhat .soluble in hot water 
and freely so in alcohol or ether. The terebe.ntilates are crystal¬ 
line. (Personne, An-n. Ohni. Pharm. c. 253.) 

TEREPHTHALIC ACID [Piitiialic Acid, E. C. S. col. 
10941. 

TERRA COTTA, a subdivision of ])otterv, di.stin{;uished by 
its loose and norous texture, easily scratched,'slightlv baked, and 
giving a dull sound when struck, and generally unglazed, more 
extensively used in ancient times than at present, e-specially for 
the plastic art; employed to make ornaments, iileiisils. statues, 
chiclly of small dimensions, moulds, arcliitectural members, 
sarcophagi, and other objects. Terra cotta was not much em¬ 
ployed by the Egyptians, and then only at a late, jieriod, when 
its extensive use by the Creeks introduced it into Egypt. 
A few sepulchral figures of terra cotta, and many of the so-calle<l 
mfillnrm.ov various figures in this material, made in the style of 
CKoco-Egyjitian art, are its chief instances amongst the Egyp¬ 
tians. They are distinguished by the redness of their clay and 
their Egyptian attributes. Amongst tin*, Assyrians and Baby¬ 
lonians its use was most isxtensive. The absence of stone In 
South Babylonia caused it to be made for architectural purjH)S(‘s, 
bricks, small votive (igiires, and above all to be employed as a ma¬ 
terial for writing in lieu oi' pajiyrus or parchment. On ivctangu- 
hir masses of clay, prepared for the. purpose, the scribe impressed 
with a style the cuneiform or arrow-headisl character, and it 
was thus used for the ordinary puiposos of life ; title-deed.s, iiu- 
iressed with the seals of the contracting partie.s or witnesses, 
u'ing staiui»ed ujion the clay. The liistori(*s and literature, were 
also written on the same material, a cylimlrical fui’in being 
used for that purpose, and the cyliuders so inscribed being 
placed under the. angle stones of buildings, as a ri‘.c.ord for 
po.stei'iiy. Some of thcsi* Babylonian terra-cotta inscriptions 
are as old as 1500 n.e., when a piiculiar ])ractice prevailed, the. 
document originally prepared being cover«'d with an outer 
(50!iting, on which a dupJiciite was written so as to insure its 
])reservation. Besitles the.'ne writings and documents, terra 
cotta was also employed for seals and ])orti(ins (d‘statues, siic-li as 
tlu’. arui.s and feet, the rest of the statin* being made of other 
materials. Tlie same use was made of terra cotta by the A.s.sy- 
riaus, who also wrote on it for similar purposes. Among them 
the. hexagonal jirism or cylinder was u.sed for hi.storical docu¬ 
ments, and sipiare slabs, varying in size from one to many inc.hes 
sfjuare, were einjiloycd for literary, otlicial, and other ]iuri)oses. 
Many valuable documents have by this means lieen preserved ; 
and amongst them may lie oit(;d tlie record of the Babylonian 
deluge, corresponding Avith the account given by Berosus, the 
list of e}X)nymous magistrates, in wlmse names the legal >ear 
was dated, the histories of Tiglatli Pileser 1., Sennacherib, and 
Assiirbanipal, throAving much light on the syiichronou.'^ and con¬ 
temporaneous liistorie.s of Egypt, Jinhea, and Syria; be.sides 
philological and scientilic Avorks, a.s vocabularies of the langu.ages 
in u.se in Assyria, and arilluiictical tables of .square roots, ob.ser- 
vatioiis of eclijises and the movements of the idanet Venus. 
This employment of terra cotta continued in IJeutral Asia from 
B.C. 1500 to A.D. 100, Avlieii it upiioars to hav(' been super-seded 
by papyrus, leather, or parchment. 

Next in antiiinity to the Assyrian, terra cotta appears to 
have been emploj'^ed ainuiigst the (>roek.s chielly for archi¬ 
tecture and sculpture. Tlie iiiArentiou of it was attrilmted to 
Dibutades of Corinth ; but nothing (jf so early an age remains. 
Some of the oldest specimens knoAvri, apparently not earlier 
than B.o. 500, are the pelinoi or clay figures used tor votive 
or decorative purposes, which came tirst into use. Terra cotta 
coffins were also occasionally employed. But tlie principal 
use was for statues and statuettes. Tlie most reniarkahle terra 
cotta statues of Greece were Theseus and Bkyvon, Heos aiul 
Kephalos, in the Basilica at Athens, although many statues oi 
this material were extant in Greek shrines in the days of 
Pausanias, and in the temple of Dionysos at Athens, a com- 
positioii represented Ikarios entertaining Dionysos and other 
gods, Zeuxis and Pasiteles modelled their work.s in clay, and 
Lysippus used the same ns moulds for bronze stiitues. Of the 
smaller clay figures and other objects of terra cotta great 
numbers were always to be seen at Athens, and are constantly 
exhumed in diflerent parts of Greece ; many arc not older tlum 


the Roman empire, or the 1st cent. a.d. In Etruria ttuTn cotta 
Avas employed for the same puipo.sesus in Oreeco, but more exten¬ 
sively ibr saivophagi to hold the ashes of the dead, whc*!ier 
burnt or inhumed Avithout that process. A remarkable exami»le 
ol that class of coilins funnd in the Etru.>>can territory is in tJie 
collection of the British Museum. The cover rcj)re6ents a 
draped female, lift* size, titteuding on an undraped mau, perhaps 
in Ijis last luoiuenK The chest is ornamented with 8ccm'.s of a 
combat and bantpiet in relief. The iigure.s are coloured, the 
features and ct»stunie are peculiar, and cannot In; later than tlie 
.ilh ci'iit. n.c. Thi.sirt the. oldest-known sarcophagus of this class. 
Otiier.'j trom N’ldci and 'J'uscanella not older iha.i the 3 iaI cent., 
and many smaller ones, ]K*rha]>s as late as the 2nd cent, n.c., 
decorated Avith reliefs of mytliological and other subjects, jiainted 
in gaud\ cidonrs and t»f inferuu’ uu*rit as AVorks of art, shoAV the 
clo.se ol tlie u.se of terra cotta for sepulchral ]»urpi).ses. The 
Etruscaii.s also made lerra-eotla figures for exj.oi laliun, e.spo- 
cially for the leniDlesof the Homans ; and Tun ianusi>f Kregellio 
nnule the colo.s.sal statue of Jupiter in the capilol. Busts or 
H>rtiails, antelixal and other ornaments, and models of vi.scera, 
muds, feel, and other votive ollerings 'ledicaled for the cure of 
di.sea.se.s, ajqiear amongst the terra-col I a Avorks of the Etruscans. 
They did not make in this material the small statuettes ; lliey 
.seem to liav<* piefenvd bronze for the ]>iirpo.se. 

Roman art was (huived either liom (hvece or from the nations 
neiglihouring Boiiie ; but many statues existed in Hume and 
Italy, and iiniiy are often found in Italy. Some are a.s high 
as six feet, and one, a Jupiter, of ;;real l»e!iuty, is in the 
museum at Naples. Aiiollur, of a Alieiiad or liaeclianto of 
■some, merit, has been found at Home ; hut l{oiMaii statues 
of lei'iu cotta of largi* size are rare. Eot so the sigillaria or 
little ligures Avhich alxaiml tliroiigliout the Roman emiure, dis- 
liiigui.siied only by the local colour of the clay and the diil'ereiit 
style «»f exeention. Amongst the more, re.markahle discovered 
in Italy may he cited a set from Canino ivjuv.sentiiig the prin- 
cijtal charac(er.s of the l{onian comeily—the Miser, (jllutton. 
Parasite, Tliief, and Scrihe, ami otlier-s, in Avhicli may la* recog¬ 
nised the Davirs. At the. time of the Honnni empire, and in tlie 
1st cent. A.D., tlionsands of these ligures Avere jirodnced from 
terra colla muuldH, and the fancy of the arti-l had live ,‘<c(>p(‘, a.s 
the suhjecls W(!re taken from all kinds of som-ec.s. 'riie stage, 
the circu.s, the anipliithealre, grol.ivqiies, caricatures, mimes, 
gods, animals, jiortraits, and group,s, were used at I'andoni. 
They AA'cre sent a.s pivseiils at the festival of the sigillaria, 
Avdiidi perhajis aciauints for the freedom and liin oftt'U inani- 
fe.ste.d in their composition. (Jeueridly they are liollow, and 
have hesidi's a hole at the hack, (dlher to allix them to pegs or 
prevent their Avarping iji the kiln. 1'he colour of theii- clay 
dilfe-rs; the Egy]ilian are a bright red, the (Jallic and Bi’itisn 
AA'liite. Hai'cly tlie names of artisl.s or makers are found, and 
then only »ui the moulds of those; made in I'’runce. After the. 
2nd cent. a.d. they ajipear to have hee.oine oh.sidete ; the jtojmlar 
taste had changed. Besides statues, has reliefs will; my thological 
and other ftulqects Avere used in the court-yards of Uonuin 
hou.sc.s in the impluvium. These, were tixed by leaden nuils 
or i>lug.s to the editice. They were generally made by moulds, 
rarely nioilelled. Terra cotta wn.s iil.^o enijdoyed for A’^ariou.s 
puvpo.se.s of minor ijuportance, as the moncy-hoxt's of glailiators, 
tickets for the theatre, cages for ilorniice, and hy the forger.'A of 
jmblic money Ibr the crncihle.s and moulds neeessaiy Jbr their 
eriiiK's. One of the most iinpoiiant ajqilicatioiis of terracotta 
Avas, hoAvever, for the fahrication of lamj>s. ]\Iillions of tlieso 
AVerein u.se for all purpose.s, from the l.st to the 3rd cent, a.d., in 
the Roman enijtire. Tlie lamp Avas the candle.slick of the 
periotl ; it liad a circular or .shoe-shaped body, Avitli one hole in 
it to jiour in the oil, and a second fur the iiiHeilion of a ]>in to 
rai.se the Avick. ll also had ti circular ring, or t;lse le.'if-sliajicil 
handle, and a long nozzle, Avith a hole into which the Avick was 
in.serteil. At be.st .such lamps could liaAu; giviai hut a sorry 
light, and Avere only used hy the ])non;r classe.s, the richer 
having larger ones of metal. The laTU])s dillbred in sliapc, 
size, and <liiuensIon, having from one to twi'iity nozzles, and 
being in leiigtli from one to as many inches. Tltey W('r(j 
employed ibr all the usual dome.stic jmiposes, and also for 
public illuminations. On tlie body or the Immlle in relief 
are gods, mythological personages, lieroi:s, gladiators, games, 
characters, animals, the occupations of domestic life, erotic 
ecenes, caricatures, conceits, gi'otesques, and the Avliob; circle of 
Roman art. The name of tin; maker oftt;n, more rarely the 
kind of lam]) and the place where made, was impressed in lettera 
in intaglio on the base. The tirst and finest appear to have 
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been nrincipally made at Rome, and exported to the provinces, 
and tneif use continued till the time of the Saracens, or the 
middle of the 7th cent. a.d. Some time before this period the 
mythic subjects of paganism had disapjjeared from the lamps to 
be replaced by the cross and otlier Christian emblems and reli¬ 
gious inscriptions. These lamps in the provinces were made on 
the spot, and show all the peculiarities of local type. In tlie 
East, contemporaneous with the Roman empire, lamps and other 
objects were made of this material ; and at Palmyra a pecu¬ 
liar kind of medallions or tessera) for unknown purposes w'ere 
stamped with iigures, devices, and Palmyrene inscriptions. 

After the fall of tin) Roman empire the use of term cotta de¬ 
clined, and it almost disappeared in the dark ages, other materials 
being employed in its stead. The teiTa cotta lamp, for example, 
W’as rejdaced l)y the metallic candlestick ; and the iigures of saints 
were executed in tlie jirecious metals, wood, and ivory. Towards 
the close of the 14th century the art revived, and and Niccolo 
d’Arezzo made large teiTa-cotta figures Jbr the monuments of 
the town of Arezzo. One of the most reniarkahle was a figure 
of St. Anthony for the church named after that saint. The 
sculptor Simon made a tignrc! of Maiy Magdalene,nearly seven feet 
high, fur the city of Plnrenco, in the- loth cent. ; and towards 
the close of the same century, Paganino of Modena, and Delsa 
of Florence, wow C(;h*hi'ated for their works in terra cotta, which 
are to ho seen at Ferrara, Venice, Naples, and Florence. Miguel, 
a Spanish sc.iilplor of the Ifith cent., executed colossal statues of 
St. Paul and St. Peter, and a l)as relief of one. of the gates (d* the 
cathedral of Seville ; and Germain Pilon, ahont 1588, made, in 
the same material, an Ecce Homo, Christ at the Sepulchre, 
and a St. Francis, of the size of life. But the n]iplic.ations of 
terra cotta to sculpture declined, alLhongli Clodion, towards the 
end of the IHIh cent., made sonic very jiretty statuettes and 
groups in this mulei'ial. 

In France t(‘rrii-cottii statues and other jihistic a])pliciitions of 
the art have continued till the present day; and in the Exhi- 
hilioii of 18(58, (■hampigiiuelle of Metz, Garnaud, Cleiiiandot 
and Co. of Paris, exhihiied statues, hajdisinal fonts, and otlu'r 
objects in this nialerial. MM. Virebeiit of Toulouse jirevioiisly 
had ornamented many ot the buildings of that town with xvorks 
in terra eotta, tmd executed a fine figure ol C'hrist for a monu¬ 
ment in the (UuUeaii de Biioii at Dordogne. Other works had 
been made at N'alentine, in Haute Giiroiiiie, by M. Fongiies 
d’Anioux. ill tlie Park of SI. Cloud a terra-cotta, model of the 
monument of Lysicratos, or so-calhsi lantern of Diogenes, the 
M'ork of the hvdthers Trabiic.clii, was erected in 1802. The use 
of terra c.otta for architectural purposes had revived about the 
same time. Mes-serscliniidt of Berlin, and Feiliier of Miiiiicli, 
orimuiented with it churches and other places, as did Wohler at 
(Jassel ; and in the. Paris Exhihithui of 1KG8 March of Char¬ 
iot tenhurg, A'idal (»f Holstein, Drnsche of liiersdorf, Villeroy and 
Boch of Mettlach, exhibited statues, slatuette.s, and other objects 
in teri’a cotta. Mishdlioiis of celebrated chemists W'ere also 
made by Wollf at Berlin. In England the revival of terra cotta 
is due to Miss Goade, wlio, about 17(52, started a Biiiall manu¬ 
factory at liaiiihelh. The west ]»oi*l,ico of Greenwich Hospital, 
representing the Death of Nelson, designed by West and mo¬ 
delled by Bacon and J’aiizetla, the rood screen of Windsor, and 
the onmiiienlal details of St. Pancras, London, were made of the 
same by Ko.ssi, from liiwooil’s designs, about half a century ago. ' 
Bas-reliefs were about the same time placed before the Custom . 
House ; and the statue of Britannia crowning the Nelson 1 
Monument at V'‘ariiiouth was made of terra cotta. The use of it, 
however, exce]>t for garden purposes, statuettes, figures of small 
size, fonts, basins, aiul dift'erent domestic and ornamental objects, 
has been limited, and the principal English exhibitor in the 
English and French Exhibitions was the firm of Blanchard and 
Co. Terra-cotta Iigures and other ohje.ct.s, e.spe.cially fimires of 
deities and other mythological designs, are made, in India and 
China, juid <ioloured lor use either as images to he placed in the 
shrines or els(.* for decoration. Within the last few yetirs terra 
cotta has been much used for .'irchitectural decorations, as at 
Dulwich (Jollege, tin*. South Kensington Museum, and the Royal 
Albert Hall. When glazed, terra cotU is better known as 
fayence. 

(Brogniart, Tmife dcs Aria CeramiqueSf 8vo. Paris, 1844; 
Birch, Ilistorjiof Ancunt Pottery, Lond. 1873 ; Exyodtion Univer- 
sdk, knjyh <hi. Jury Intern. 4to. Paris, 18G8; Cassell, Public Ex¬ 
hibitor, 4to, Lund, 18(52.) 

TEKHESTJUAL MAGNETISM. [E. C. vol. viii. col. 157]. 
At the close of the article here referred to, special attention was 
directed to the observance of “ magnetic stonns,” and in a Report 


of the Joint Committee of the Royal Society and the British 
Association (‘ Proc. Roy. Soc.' ix. 457) it is stated “ that the laws 
of the diurnal, annual, and other periodic fluctuations in the 
values of the three magnetic elements, as exhibited at each 
station, have been establiwied in a manner and with a decision 
to which nothing hithcrio executed in anv branch of science, 
astronomy excepted, is comparable j and that the results embo¬ 
died in the examination of these laws have laid open a view of 
magnetic action so singular and so utterly unexpected, as to 
amount to the creation of a new department of science and the 
detection of a completely novel system of physical relations : for 
that, in the first place, the. systems of diurnal tuid aiiuual ma,g- 
netic changes have each been separated into two perfectly dis¬ 
tinct .‘ind ])bysically independent systems,—the one, at any par¬ 
ticular station, holding its course according to laws depending 
solely oil the sun’s hour angle at the moment of observation, and 
its meridian altitude at different seasons,—the other, compre- 
heiidiiig all those movements which, under the name of * mag¬ 
netic stonns,’ or ‘irregular disturbances,’ have hitherto pre¬ 
sented the perplexing aspect of phenomena purely casual, 
capricious in amount and in the particular occasions of their 
occurrence when regarded singly, has been shown, by tliese dis¬ 
cussions, to he subject in its totality to laws equally definite with 
the, others, though more deiieiulent for their application on pecu¬ 
liarities of local situation. As regards the first of these systems 
of fluctuation they find it demonstrated that the sun's regular 
action on the magnetism of the globe is d(flenuined by a law of 
no small complexity and intricacy, l)ut which, nevertheless, has 
been traced with precision and certainty, and shown to be refer¬ 
able, ill the first place, and for one of its arbitraiy co-i'llicieiits, 
to the geographical situation of the place of observation witli 
j’esjiect to a certain line or eiuiator on the earth’s surface, whicli 
cannot yet be precisely traced for want of siilliciently numerous 
stations (but whicli setsiiis to a])])roiieh to tlie line of least inten¬ 
sity, and is very far liom coinciding with the geographical 
c(|uator),—and in the next, and for its ntlier influential cause, to 
the fact of the sun’s having north or south declination ; so that 
tlie whole diurnal change in any one of the elements and at any 
station, is made up of two portions, one of W'hich reUiins the 
same sign, and a constant co-ellicient all tlie year round ; the 
other changes sign and ^'arie8 in the value of its co-eflicient with 
the annual movement of the sun from one side of the equator to 
the other.” The article above cited gives tlie leading principles 
of our subject. We may, however, point out a lew remarkable 
discoveries which have Wen made oi late years. And tirat as 
to the so-called “magnetic storms.” 

The astronomer Hchwahe of Dessau was in the lialiit of observ¬ 
ing ilaily during thiiiy years, the spots on the sun’s disk when¬ 
ever the luminary was visible through two small telescopes 
ilaced in a window overlooking the roofs of neighbouring houses. 
_ii this xv.iy he obtained a faithful record of the configuration of 
the spots during the whole of tliis lung period, and lu* was able 
to jirove, what Itefore had only been faintly suspected, that these 
spots ]iass through the phases of maximum and minirauin 
frequency in a period of about ten years. It was then dis- 
eovi'red by Genenil Sabine tliat the deceiiniul magnetic period 
coincides both in its duration and in its epochs of maximum and 
minimum with the decennial period observed by Schwahe in 
tht‘, solar spots ; that is, the penod of maximum variation coin¬ 
cides Avitli that of the maximum freipieiicy of spots, and so vice 
verm thi‘ miniiiiuni. So that the, sun exercises on influence on 
the earth’s magnetism dependent on the existing state of its 
own luminous atmosphere. 

It ai»pears from the reduction of the automatic records of thebifi- 
lar magnetometer at Kew, during the seven yearsfrom 1858to 1864 
inclusive, that 1859 was a year of decided maximum, the aggre¬ 
gate disturbances in that year being considerably greater than in 
1858, and diminishing progressively from 1859 to 1863-4 : in 
18(53 and 1864 the amount of disturbance was nearly identical, 
and was only about onc-tliii*d of the amount in 1859. In 1865 
the c]K)ch of minimum was passed, so that the years 1863-4 form 
the fourth return of the epoch of minimum since 1823-4, thus 
confirming the coincidence with the decennial variation of the 
sun spots discovered by Schwabe. 

Magnetic disturbances have long been supposed to he inti¬ 
mately connected with auroral displays. Towards the end of 
August and the beginning of September, 1859, the aurora was 
Bingubuly active over wide districts of our globe, and these were 
accompanied, as usual, with excessive disturbances of the mag¬ 
netic needle : at the same time a large spot was observed on the 
solar disk. In not a few instances telegraphic communication 
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was mterriipted owing to the current produced in tlie wires • 
and in some cases this proved so powerful that it was used iu- 
Btead of the ordinpy current, the batteries being cut off and the 
wires connected with the eai’tli. From various accounts (sollectcd 
by Balfour Stewart (‘Proc. Roy. Soe.’ xi. 407), there appear 
to have been two great displays, each commencing at nearly tlie 
same absolute time throughout the gh)be, the first on the eveniin» 
of the 28th of August, and the second on the early morning (J 
the 2nd of September, Greenwich time. 

Magnetic clisturbances of mmsunl violence and very vddii 
extent were iH'corded at different observatories siniullaneouslv 
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the elements, and continued with great violenw* wniil about 
4 ]).m. on the same day when it somewhat abated. The elemeulH 
remained in a state of eousiderahle distuibanrc until Seijt. .5th 
and only obtained their normal ])ositi()ns on gept. 7tli. Tbe.se 
two distinct well-inarkcal disturbances both conuneticing abrui)tlv 
and ending gratlually correspond in point of time to the two great 
amoral displays already referred to. The average olfect of both 
of these disturhances was to inc.reascj the declination and to 
diminish the hori/ontal and vertical eom]tont‘nls of the earth’s 
magnetic force. 

Dr. Stewart says :—“ The study of the curves furnished hy 
the magnutograph during this groat storm seems to throw light 
upon the cornuiction which subsists lietw<*en magnetic disturb¬ 
ances, earth-cniTents, and auroral displays. These curves show 
that at the commencement of the disturbance the h<»ri/,oiital and 
vertical components of tlu! earth\s foj-ce ivanain depressed below 
their normal values for at least seven hours. The curves for this 
portion of time have also a ]>eciiliai’ semitcd appearance us if on 
the great wave of disturbance wlioso ])eriod was .seven hours, 
there were* sujxirimposed smaller waves whose ]>eriod might be 
i)erhups only a feiv minutes, or e\ <!ii less.” 

Mr. (h V. AV.'ilker shows {‘ Proe. Roy. So*'.’ xi. 105) that the 
eaith’.s currents which ace.ompany auroras are of very short 
period, such as a few minutes, and the auror.as themselves appear 
to he of a very fitful nature. It seems theiefore (lillicult to 
imagine how a!ny combination of auroras and earth currents 
i’.oiihl [wodiice the period of seven hours exliibited by the mag¬ 
netic curves ; ivliile we must associate the rapidly reversed earth 
currents with those serrated apja-arauces pr(‘scnted by the c.nrve.s. 
Dr. Stewart suggests that the earth may he likened to the soft 
iron core of a Ruhiukorirs machine, and the lower strata of llie 
utiiiospherc to an in.sulating material intcrjiosed hetwi'eii the 
earth and the iijijier strata of the, atmosjihere, which, being very 
rare, Ix^conic conducting, and form ,'i.s it wen* the sec’ondary coil 
of this arrangement. Now sujjposc a primary cun-ent, proliahly 
in oiir luminary, to iiillue.iice, the earth, and supj»osi* its general 
direction to remain the same for at haist seven houns. This cur¬ 
rent would act on the magnetic matter of the earth in the same 
manner during these seven hours ; and would tluTcfore, account 
for the magnetic wave of seven hours’ duration. Any sudden 
increase or diminution in the intensity of this ciincnt, heightened 
by the iron core on which it acts, i.i. the earth, w'ill ]>ioduce 
secondary currents (Ist) along the surface of the, earth which i.s 
sufficiently conducting for the purpose.; (2ndly) along the upper 
strata of the atmosidiere, Avhich are also sutticieiitly conducting. 
These will be the earth currents and auroras, which according to 
the hy])othe.sis are due to the fluctuating nature of this piiniury 
current; while, on the other hand, the magnetic disturbances are 
due to its absolute intensity. 

Captain Ma^ire commamh'd the. Plover, one of the ships em¬ 
ployed in the Franklin search, and he w'as stationed from the 
summer of 1852 to that of 1854 at Point, Barrow, the mo.st 
northern cape of the, American continent, between B(*hring’s 
Strait and the Mackenzie River. During every hour of sevenleen 
months the variations of the magnetic declination and the con¬ 
comitant auroral phenomena were recorded in an observatcjry 
built of ice and lined with seal skins. When the ol.>servations 
were reduced and compared with those made at Toronto it was 
found that although the deflections of the same name at the two 
stations did not correspond, there existed on the other hand a 
very striking and remarkable correspondence between the easterly 
disturbances at Point Barrow and the westerly at Toronto, and 


in constant operation by means of which the, stale of the elements 
of tlie earth s magnetic force may be known at any moment 
Reference to the curves shows that the first disturbance com- 
menced about l().3n AiiRust 28th, affeoting all Ilia .donuuU 
MmultaeoMly. At about T.IMI p.in. on the 2!)th the violem-.. of 
this disturbance had somewhat abated ; but about 5 a.m. Sent. 
2nd, another vejy abrunt disturliiinpf KniiinUnno,.,,..!,, f.n‘ 


vtceversd. In the case of the rogular solar-diurnal variation, the 
easterly and westerly extrornes arc reached at both stations at 
nearly the .same hours ; hut in the case of the abnormal diurnal 
variation the progres,sion is rev('r.scd, the easterly extreme at the one 
nnncidiiig very nearly with tlie westerly at the other. The absolute 
(lishirhnig force appeans to be mu(;h greater at Point Barrow than 
at Toronto and in correspondence, therewith is the freiiuency of 
the luiroral iuaiiile.stations. During the. six months of darkness 
in the two successive wintei‘.s out "f 3C25 hourly ob.servation.s 
there were 1()77, or thirty jier cent, at which the aurora was 
visil.le. It aiipearod also that 1 a.m. was the liour at which the 
aurora most ire»iuently appeareil, and that between 11 a.iu. aud 
3 ii.m. IS the period of minimum freijiiency. 

On comparing the, ilisturhances of the magnetic declination in 
England with stations nearly in the same latitude in tlie eastern 
parts of Asia it was pointed out hy (h‘u.>ral Sabine (‘ I'l oc. R. S.’ 
xiii. 603) that the. days in which such ]»henitmena occur are 
almost without exception the same in both localities ; the hours 
(of absolute time) at which the maxima and niininui of distur- 
banccB chjira<'.teri/ed by a common type l.ake place, aiv within 
very small limits also the same ; bnt'the directmti in which tin* 
magnet is at the same moment deflected in these otherwise most 
accordant phenomena is systematicully opposite in England and 
in Eastern Siberia. 

On the same days in February, 180f5, large incgMietic distur¬ 
bances were recorded by the, magnetographs at tin-Lisbon and 
Ke.\v observatories, an aecount of whieb by Senhor Ca[)ello of 
the Li.sbou observatory is given in tlie, ‘ Pvoom'dings R. S.’ xvi. 
.3!)9. In a former comparison madi.* between the magneticcurve.s 
of Kew ami Lisbon it w.is established that at Lisbon during dis- 
tuibancc.s the vertical for»-,e and the ileclination curves were 
invariably opjiosed to cai’li other, i.c., a concavii wave of one of 
the curves .always corresponded with a similar conve.x one in the 
other; or, in other wor((.s, an augmentation of the vertical force 
agreed with a horizontal movement of the north jiole of the bar 
lowartls the east, and a diminution of the same c.oiiipoiient to a 
nmveiuent of the north judi* to tlie wer>t. This general law 
ojiplied both to the large and .slow movements, or so-called 
viivfx, and to the short aud rapid ones, or so-called and 
Itolloirn. 

It was shown:—(1st) That all the small peaks in the Kew 
eurve-s are simultaneously reproduced in the Lisbon curves in 
the same sense in the declination and bililar, hut in a contrary 
diiection hy the vertical force; (2ml) that generally all the 
waves of the declination and bililar at Kew were reproductil in the 
coiTOSpomling Lisbon curves .sometimes more or less disligurcd ; 
(3r<l) that in the generality of cas(‘s, with the e.xception of ]>eak8 
ami hollows in whieh th(>y .ire, oppo.sed, the vertical force curves 
of the two station.^ do not resemhio each other. 

On eomj>.aring the two sets of curves iluring the magnetic 
storm of Feb. 20-2.5, IKOti, tlu*. general trait of the di.stiirhance 
is identical at Kew and Lishon, i. c,, the dill’ereiit phases of the 
three instminents agree with one another, although several 
]>eriods are more develojied at one station than at the utlier. The 
two vertical force curves generally agree ; hut tlie ]»ha.se« at Kew 
are in advance of tlio.se at Lisbon. The small jieaks that can 
be ideutilied are inverted and siniullaneoii.**, and tlui first vertical- 
force inoveiueiit at Kew is u]ipo!>ite. to that at Lisbon. The 
vertical-force Li.shon curve, is greater in its movements than 
the declination, .and conscipiently deviates from the general law. 
It is remarked that “with a eerinin nnmher of these magneto- 
graphs vi-ry discreetly ]ilaced we may one day analyse the different 
forces acting on tlu* needle at different places on the earth.” 

The, laws regulating the peaks and liollows of the Kew mag- 
lu-lic curves for the lirst two years of their ]>roductum are further 
inveHtig.atcd by Dr. B. Stewart in a paper laid before the Royal 
Society in 18(59 (‘ Proc. R. S.’ xvii. 4(52). 

Recently Professor Ilorustein of Prague has communicated to 
the Imperial Academy of Sciences at Vienna a paper, entitled, 
‘ On the Dependence of the Earth’s Magnetism on the Rotation 
of the Sun.* A note of this pajier vva.s communicut<‘d to the 
Royal Society hy its Foreigm kjcrctaiy (‘J’roc. R. S.’xx. 21). 
The author shows that tlie cliangcs ol' each of the three elements 
of the force of terrestrial inngneti.siM indicate a jieriod of 20j[ days. 
The periodic change of declination for I*rague, (1870) amounts to 
()-70.5 sin. (.i: + 19(r 20'), where x = 0" at tlie i^oiuniencemeiit of 
1870, and x = 360“ at the commencement of 1871. For Vienna, 
the range is a little larg<*r. The range of inclination is nearly 
one-third of that of declination, lliat of the intensity nearly 
twenty-four units of the fourth decimal (the intensity in June, 
1870, was nearly 2'0485). These changes of the earth’s raag- 
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netifim are regarded as the effect of the sun’s rotation, and hy a 
mean of several deteriiiinatiuns the duration of the i>eriod is 
26*311 days. This nnnihor may be regarded as tlie result of tlie 
first attempt to dt.'tenniiie the synodic period of the sun’s rotation 
by means of the magnetic needle. The result in true periodic 
time of tin*, sun’s rnt.ation is 24*55 days, almost exactly agmeing 
with the time of rotation of the sun spots in the sun’s C(|U}itor 
deduced from antronomical observations (according to Spdrer 
24*541 days). 

The Astronomer Royal has communicated to tlu; Royal Society 
a ‘ Compjirison of magnetic distui'bances reconled by the self- 
legistermg magnett)nieters at the Royal Observatory, Greenwich, 
willi magueiic disLurbeu<‘,es deduced from the corresponding 
terrestrial galvanic cuirents recorded by tlu: sidf-regislering gal¬ 
vanometers of the Royal Observatory’ (‘ Proc. R. S.’ xvi. 24!) and 
xviii. 185). The curves re]»resenting the iiortli force as shown 
by tins lujii/oiital force magnetometer and tlie north force as in¬ 
ferred from tlie galvanometers, arc brought into j'iixta]>ositioii, 
and the cnrv(!sn^)ires('nting the west force as shown by the decli¬ 
nation magnetometer and as inferj'cd from the galvanometers are 
brought into jnxlajiosition for siivcaiteen days in 18G5—C—7, “and 
the general agreeiiientlietweeii the curves of the two classes es]>e- 
cially for the. nortli force is so rciiiiarkable that the. author exjm-sses 
his midouhtiiig Isdief that tlie irregiihu-ities of magnetic force are 
caused by the gah'iiaic currents,” Jii tln^ .second paper the com- 
jiarison of the iidditiuiial thirty-six disturbed days coiiliriued the 
result “that the gfilvanic irregularities usually precede the mag¬ 
netic in time, and tliat the northerly magnetic force appears to 
he increaseil.” 

The Royal Society's ‘ Transuctioiis’ contain ])a])ers by the 
Astronomer Royal, ‘ On the Diurnal and Animal Ineijiialities of 
TeiT»‘strial Magnetism as (halnced from Observations ma<le at 
the Royal Ohsc'vvatory, Greenwieli, from J858 bt 1803 ; being a 
continuation of u communication on the diurnal ine(|Uulilies from 
1841 to J857 wlnle the records of the Kew Observatory, ilis- 
cussed by General Sir E<lward Sabine, are. also to lie found in the 
‘ RJiil. Trans.,’ and in the \ uJmne fur 1872 is ii magnetic siirvey 
of the east of Prance in 180!), by tln^Rev. S. J. Perry, which 
gives for Paris the dip 05°*85!) the decRnatiun i7''*20() the hori¬ 
zontal force 4*n51, and the total force I0’018. in the last volume 
of the Rritisli Assficiation (1872) is a Report by 11. Petersen and 
A. Ermaii, ‘On the Gaussian Constants for the year 182!), or a 
Theory of Terrestrial Magnetism founded on all available obser¬ 
vations,’ 

The nse of steam maebirnny, the weiglii <»f the arinameiits of 
ships of war, and generally the increasing use of iron in vessels 
have added more ami more to the inconveniences arising fnau 
com])Uss irregularities. This has led to uii entire revision of the 
Admiralty Instruct ions, which are now emboilhul in a jmblication 
known as ‘TJie Admiralty Ma,mial for ascertaining and applying 
the Deviations of the (*oni])ass caii.sed by the Iron inashi]).’ 
The malhcinatical part of iliis work is by Mr. Archibald 
Smith, F..R.S. (who has ciuitributed several pii]»ers to the ‘Phil. 
Trans.’&<•.,on tlie magnetism of shii)s),and Cajitain Evans, F.R.S., 
superintendent of the conijia'^s department of the, navy. Tlu? 
outline of the system ikjw ])rac:tised in the navy may be lliiis 
briefly stated :—(1) As regards tlie Iniilding of ships. The 
amount of disturbance is greatest in iron ships, which are built 
(in Briti.sh iiorts) with tlieir beads to tlie uoi tli, aiul is still further 
and greatly inc.reased in arnionr-jilated sliij»s, when they are 

I dated with their heads in the same direction in which they were 
milt. Hence, iron ships are nut to be built with their heads to 
the north, and ships are to bo plated iii the reverse position to 
that ill wliicli they were built, (2) As to the fitting of s]n]>s. In 
every ship a Standard Compass is to be fixed in a position selected 
not for tlu? convenience of the lielmsmau or of the builder, luit 
for the moderate and uniform amount of the deviation at and 
around it, and where every facdlily exi.sts for llic examiimlion of 
errors, by couijiarisoii with the azimuths of celestial objects, or 
by terrestrial bearings. No iron is to be within a certain distance 
of the standard compass ; in the Ibilish naval service this dis¬ 
tance is seven feet; and all vertical iron, siicli as stanchions, 
arm-stands, &c.., to be at a distance of fourteen feet, whetlier on 
the same deck or immediately below it. It is, however, diflicuU 
to iudiice ship-builders to adapt the arrangenienls of the ve.ssel 
to the retpiiivmeiits of the compa.ss. (3) Every iron ship is to 
be swung when her cargo is complete and she is ready fir sea. 
Tiildes of the deviation of the standard compa8.s on each course 
are to be made and tabular deviatioii.s applied as directions to 
tlie courses steered. This table is to be carefully watched as the 
shij) proceeds on her voyage by comparison with the azimuths of 


celestial objects, and re-formed as changes in the geo^aphical 
position of the ship or in the magnetic condition of her iron take 
place. In this way the compass may still in great meiisure retain 
its place as a guide to the mariner in iron ships as it formerly 
was in wooden ones. 

TERRESTRIAL TEMPERATURE, DISTRIBUTION OF. 
fE. G. vol. viii. p. 102.] In the article here referred to, an 
isothcmial is defined as a line that joins jihices that have tlu? 
same mean temperatures. According to Prof. Hennessy (‘ Pi-oc. 
Roy. Soe.’xii, 173, xiii. .312), Humboldt’s method of re]m;senting 
the distribution of mean temperatures, gives the teiiqienitures of 
]»laces at those hours of local time when the temperature happens 
to be. eijual to that of the entire day *, hut such hours occur at 
diiferent jilaces not at the same moment of absolute time, and 
hence the lines traced by such results are not true isothcrmals in 
1 lie same sense as we understand an isothermal line or surface 
within a crystal. It is proposed to name the true lines of simul- 
lam-oiiH ecpuil temiieratiire as sifu-tharmtl liiii?s. If any numher 
of ]ilace8 have the same temperature at a given hour correspond¬ 
ing to the mean time of any one meridian, these places will he 
syuiherimil, and a lino joining them will he a synthermal line. 
The syntlurmal tables sliow greater dilferenci's between the 
teniperatun'H of ]»hices in the sanii? j)arall(?l8 of latitude than the 
tables of mean temperature. Thus, Rome and Tiflis differ in 
Jaiitiule by only 13', and the mean temperature of Rome is 
5''-l F. in excess of that of Tillis. At 8 a.m. Greenwich time 
they are synthermal, both having the teiniierature of 59'’‘1, while 
at 7 a.m. Tillis surpasses Rome by 0"*0, and at all other times 
Rome surjiasses Tiflis : at 4 a.m. tlii.s excess amounts to !)‘^-5. 
Although J’ekiii is sit uated in the isothermal Hue which passes 
close to the Isle of Wight, it is synthermal at 5 ii.m. to some 
fdace 0’ wanner than Rome, anil probably therefore on the north 
coast of Africa, and is synthi?rmul with a ]>oint north of the 
Orkneys at between 8 and !) ]).m. “ Similar comparisons of 
di.stant jdaces in both hemispheres lead to similar results. It 
ap])ears that during certain periods of the day, alternately hot. 
and cold sjwice.s exist in the interior of the continents comjiared 
to tlie suiTonnding oceans. In tlie soutlierii hemisphere the 
rising of synthermal temperatures ajijiears to be a little inferior 
to what it is in the nortliern, if we compare together stations 
witli nearly corresporiding latitudes and dillbrences of lougitiuli' 
ill both lieniisplieres,’' 

The long series of observaiions made by Schwabe on the spots 
on the sun’s disc from the year 1825 to 1807, are particuhiiiy 
noticed by Messrs. De la Rue, Stewart, and Lnewy, in a jaiper 
communicated to tlie Royal Society in 1870 (‘ J’hil. 'IVans.’ 1870, 
j). 38!)). We have already referred to the eonnec-tion lietween 
tliese sjiots and the magnetic, elemeiits under Tohukstjuai- Mao- 
NKTisM,E.C.S.,col. 2000. An at tenifd. lias 1 iceii made to esLablisli 
a decennial variation of the teniperature in connection with the 
variation of the solar spot.s. One attempt of this kind by M r. 
Stone, Astronomer Royal of the (kiiie of Good Hope, refers to 
till? t(*m])erature at the observatory at that jduce, where, as he 
remarks, the jiroblems of meteorology appear to he pre.seiited in 
:i simpler form than in England, so that systematic, plioto- 
gra.]>liic, self-ivgi.stering observations extended over a few years, 
might lead to iiujiortant results, lu the diagram which uccoiu- 
paiiies the [laper, the broken curve represents the variations in 
the mean uniiual teniperature at the Cape, while the continuous 
line is the inverse curve of the solar spots’ frequeney. “ Tli?> 
ugreeuieiit between the curves apjiears to mu so close, that 1 
cannot but believe that the same eausu which leads to an excess 
of me.T.n annual teiuperaturc', leads equally to a dissipation of 
solar spots. There is, on the whole, a curious appearance of 
lagging of the inverse curve of solar spots over that of tempera¬ 
ture. At the maximum, about 1850, liowever, this does not 
appear to be the case.” Mr. Stone inclines to the opinion that 
the connection between the variation of mean temperature and 
the a])]}eurance of solar spots, is indirect rather than direct, 
and that eacdi results from some general change of solar energy. 

The influence of the moon on terrestrial temperature has been 
long a vexed ifuestion, tlie solution of wliich lias been under¬ 
taken by many meteorologists.' The Hood of heat iioured upon 
the. moon day and night lor so many days togetlier without inter- 
misaieii, must raise her to a high temperature, which, according 
to Sir .John l-Ierschel, is equal to the boiling point of water, mid 
lie considers that the radiation of this heat would he sufficient 
to disperse cloud in tlie, upper regions of the'air. The tahnlatiou 
of an unbroken series of thermometric observations for the 
several days of the lunation during fifty years, having been com¬ 
pleted up to November, 1864, an amount of lunar action was 
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detected by Mr. J. P. Harrison, who has laid the results hefoi-e f 
the Royal Society (‘Proc.’ xiv. 223^. It was found that the i 
jnaxinuun mean temperature showed itself in the first half of the i 
lunation, and the minimum mean temperature in the second half i 
of the lunation. The dilfereiice between the maximum and « 
jainimiim temperatures for the 520 lunations between 1814 and i 
1856 was 1“ E. On examining the lunar curve of temperature 
from a tabulation of moan temperatures at Greenwich for 
the eight years 1866—65, or 99 lunations, the maxinuini mean 
temperature was again found in the first half of the lunation, 
at the moon’s first quarter, and the niiniinuni mean temperature 
in the second half of the Innation. The difference is 3“’6 ; the 
maximum is 61®’7 ; and the minuuum 48“*2. The mean of the 
period is 49®*66. 

It was not supposed that the cffi'cts descrihed were due to any 
heat derived directly from the moon. It had been eaUblisbed 
experimentally that no scrviceahle heat, dark or Inmiuoua, 
reiiches the lower strata of the earth’s atmosphere at the period 
of full moon, and the results of the tahulatioii of nuian tempern- 
tures at various stations and for ditfering periods ol time, show 
that, with some exceptions, cold displays its<‘lf on the average 
in the second half of the lunation, and a higher Kmiperatiwe at 
iirst quarter—at the very time when it may be supposed that 
tiie moon had parted with tluj heat she received from the sun, 
and her crust opposite the ciJirth liad not been suhjcjcted to the 
solar rays long enough for lunar radiant h(?at to exercise any 
tliennal action, either direct or indirect on our atmosphere. 
Ohservation has shown that there is a maximum ot cloud, ram, 
and vaiwur-bcivring winds in the first halt of the lunation when the 
curves indicate heat; and the minimum of cloud and ram with 
drier winds in the second half of the lunation. Garjleners arc 
aware of the fact that heat is retained m the soil by the agency 

of cloud, and Tyndal has shown that such is the case also witli 

respect to a<iucoiis vapour. [Radiation op Heat, L. v.. 

As Vo^ilie question wlioih(>r ilu’ dispersion of cloud due to 
the radiant-heat of the moon, Mr. liarnson remarks that the 
estimate of tlio moon’s heat appears to be at the ‘TV n 

sitiou. But the maximuni heat would not he cittaimd until 


sitiou. liut me maximuni nvin. ...... .... ...- 

several days later ; for the moon always turning the same face I 
to the earth, her crust directly opnosile io ns does not ] 

^.catest heat until last ijuarti. wWn i have ^eem 
sun’s ravs for twice the mirahcr of days during nliicU that 
.urfJeoTad been bcatal at fc limy of .iTositm..; but tlm . 
adjoiuiiiK region also castwanl ot it, itsoll nwnl.ly illumina u 
nml heated for fourteen, thirteen, and twelve tunes the kmUi . 

ot lSiSanronher » not Ukdy to '« 7»'‘ 

llic Kt-ite of cold in the moon i.« probably piMlongeil Ix^oiul the 

renewal of the sun’s nwliation, and consequently no bent from 

iSrSJSXS s ArW;‘“;5i='',/i:E 

different thcimomotois. Of the most nmrkwl 

aiders he has discovered three , an 1 Schwahe’s 

has a period of 11-1 years, or pract.ca ly 
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field Collieiy in Cheshire (Hopkins, ‘Pliil. Trans.’ 1867) 
ixisulting rate of increase would ho P F. for every 61 *6 feet which 
accords very closely with the results obtained by Professor Phillips 
at tlie Monkwearmouth Colliery. The coal was readied at a 
dc\>th of 868 yards, and the ultimate temperature in the coal 
itself was fouiid to he 93^“ F. 

Professor Ansted Proc. R. S.’ xix. 481) has a paper * On the 
Teniperature of the interior of the Earth as indicated hy obser¬ 
vations made during the construction of the great Tunnel 
through the Alps.’ 

In the report of Messrs Caqicnter, Jeffreys, and Thomson 
(‘ Proc. R. S.' xviii. 397), an elaborate account is given of tem¬ 
perature soundings in the dee]> sea with the protocte*! thermo¬ 
meter, described under Theumomptku, E. C. S. col. 2076.^ 

Some details resjiccting the distribution of temporatiire in the 
tttmo.'<ph(!rc, are given under Balloons in Metp.ouoloqy, 
E. C. S. col. 224. 

TEST LIDO, the Latin for a tortoise, was a name given to 
.1 military manoouvre among the Roman.s, hy which soldiers 
formed themselve.s into a close body one line behind another and 
hy rai.sing their shield.s over their head.s and by placing the 
L o«1ges together protected themselves fnnn the missiles of the 
L enemy when thrown from al>ovo, esjxjcially in those ciwcs where 
they were adi'ancing to attack the walls or gates of a town, 
i AVlum the shields were thus hehl tlicy resembled in appearance 
r tbe liack of a tortoise, and pvesiuited such a tinu and continuous 
. surface that even horses and chariots could lie driven oyer them. 

SoiuctinK's the teutvdn slojied, as the men in the first unc stood 
Li mivight, those in the next, stoopeii a little, tbosi^ in the third a 
1 little more, mid so on till the last rank, which went down on.its 
e knees, and thus enabled the missiles from above to roll down on 
V to the ground. The name Ustmhwm also given to a nulitary 
U machine wliic.li was Jiollow inside and covered oyer lyith mw hides 
1. or some material that could not easily be. ignited; tins wheeled 

up to the fortifications of a besieged city and iindenieatli it the 
0 soldiens worked at untlermiuing or making gaps m the walls or 
c other de.lenccs, and the )..attering-ram was often plied linnp Iho 
1 - iiiBide of this kind oHMk Again, the name is 
il among the poets, to the lyre, from the Greek legend which attri- 
le butes tin-, inventhui of that imtrunient to I lernie.s, who 
Ls have, formed it out of a tori iuse-shell over xyhich ho sllttchul 
le striie's, and it was accordingly nia«le eilhenvholl.V or principally 
It of that material, and in some itiuses the sounding hoanl was shaped 
Z s’rto resemhio the shell of tlie loi;toi.se. Hence the word 
‘d “shell” is sometimes used poetically in our own language to 
i »iK^«iyn"™V.,.,inCollU^ ‘O-loto the IWons,' 
ire it i.s said of Music, that. 


“ I’liu ru88ii)iis, oft In honr her hIk'II, 

Tlu'oiigcd (irnuiid her magic cell. 

Ill Architecture the trMmh was an arched court in the centre of 
a huiwe, whi.-.h also received its dcHignatiou ii<.m it^ 
vesemhhuee to the curve of the upper side ol the shell oi tho 

^'"TETilAMETliyLAMMONIUM [Methylamineb, E. C. B. 

^''tETU^TITYLAMMONIUM [Etuylamines, E. C. S. col. 

^^&TRYLIG ALCOHOL [Butylic Alcouol, E. 0. S. col. 

^^'l^ETTER a vcHicular rash ; tlic ifcnyjcs of scicnlilic treatises. 

1 rSKiN Diheahes oe, E. C. vol. vii. col. 590.] 
r TEXTILE MANUFAGTUUK.S. [Bee umlor the hcadmgfl 
of tluMirincipal fibres, Coi-ton, Simc, Jute, Wool, 

JIkmi’ ; vaiTous woven materials, as Calico, C.vmbric, Mublin, 
Lace, Linen, Velvet; also under I actoiiy, BiINNINO, 
wlvviNO. in the E, C. and E. C. B.] The textile manufac- 
tures, including yarn, piece goods, and made-up garments, ex- 
poS from thc^UnitJd Kingdom in 1872, had an aggregate 

’ 304, ,ww. n, -. 

first discovered by Crookes in 1861 in the seleniferous d^osit 
tom trSurio acid Bmnutetory of Tilko^k, m to 
Since then it has l>een the subject ol investigation with many 

Thidlimi i. vcy u ulcjy dwtritalcd »f 

^Z^Sd^mon/ore., and in.tV icpidolim 
r^ration. It is most economically prepoj^ 

posit m tho fiues of the pyiites burners m vitnol worH whero 
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^halBferous pyrites are used. This is boiled with dilute sulphuric 
add, filtered, wid the thallium precipitated from the clear solu¬ 
tion as chloride by the addition of hydrochloric acid. This 
crude cliloride is then converted into thallic peroxide by sus¬ 
pending it in a solution of sodic carbonate and passing chlorine 
through the liquid. The product is then wtiU washed, suspended 
in water, and transformed into pure thallious sulphate by a 
current of sulphurous acid. 

Metallic TItallium. The metal is reduced in the spongy state 
from a solution of the snlphntc by precipitation with pure zinc 
or by electrolysis. When fusal under potassic cyanide, it has a 
brilliant metallic lustre resembling that of cadmium. Its density 
is about 1 l.S and it melts at Thallium is the softest 

known metal that can be freely exposed to the air without mpi«l 
oxidation; it may even be scratched by a pic.'cc of lead. Its 
most characteristic property is the iiileiise green colour wliicli 
the metal or any of its compounds coniniunicates to tliunc; this 
light is monochromatic, showing only n single line in the green 
when examined with the spectroscope. Tliulli um is diainagiiellc., 
and, in respect of electric conducting jiower, lies between tin 
and lead. 


which is thus stated by Professor Clerk Maxwell in his ‘Text 
Book on the Theory of Heat,’ 1871 “ If two bodies are at the 

same temperature, the radiation emitted by the first and absorbed 
by the second, agrec-s with the radiation emitted by the second 
^d alworbed by the first, not only in its total heating effect, but 
ill the intensity, wave-length, and plane of polarization of eveiy 
component part of eitlier radiation. And the law that theainoiiiit 
of radiation increases with the tem 2 ieratiire must be true, not 
only for the Avhole radiation, but for all the coinjionent parts of 
it when analysed accoi’ding to their wave-lengths and planes of 
polarization.” 

THEORY OF NUMBERS. On this subject we make the 
following remarks, adapted from Professor Smith’s report on 
that subject, written at the request of tlui British Association, 
vol. xxix., for Aherdceii, and subseiiuent volumes. 

There are two principal branches of the higher aritlmictic— 
the Theory of Congruences, and the Theory of Homogeneous 
Forms. The, first of these theories relates to the solution of in- 
tlclerininate e(|uatioii8 of the form : 

4* 4 . . . -f 0 ^ rc 4- a„ ?//, 


Thallium Chlorides. Four (jf these apparently exist. The 
protochlorUle, T1 Cl, is precipitated on adding hydi’ochloric acid 
to a solution of a thallious suit. It is but slightly soluble in the 
cold, somewhat more so in hot water, and sejiarates jiguiii in the 
crystalline state on cooling. The smjuichlorvk, TljClj, crystallizes 
out in yellow scales on dissolving the protochloridc in iiitromu- 
rinticacid. The dithhridc, TI^Cl^, is a pule yellow coiiqiound ; 
and the trichlorvk, TlClj, ]m‘.pured by tlie action of an c.xcess of 
chlorine on one of the lower chlorides, crj'stullizcs from its 
luiucons solution in long rohmrhss itrisms of the fijinmhi 
TiClj,, OHj,. The corrcHiionding hrtmvlr.H have been prepared and 
examined, but only two fluorides and two iodides, the thallious, 
T1 FI, TI I, and thallic T1 FI;,, TI 1^, are at present known. 

Thaluium OxiDKH. There are two oxides of lhallinni, the- 
first of which, thalliom oxide, Tlj,0, is very soluble in hot wiiter, 
and crysbillizea out on cooling in yellow needles of the. hydrate 
TIHO. It is a powerful base, and its aqueous s(dution has a 
strongly alkaline reaction, attacking the skin like potassic 
hydrate. TluiUic oxide or neequioxide, Tl^O.,, in its anhydrous 
stiite, is a dark brown powder, insoluble in water. 

Tiiaijjum fSuLniiDES. Several of those are believed to exist, 
but only two hove been carefully examined, namely, the protn- 
eulphide, T1,S, obtained in black, lustrous scales on precipitating 
a solution of thallious sulphate by sulpliydric acid ; and Ihallii' 
eemmvlvhide, ThSa, a black com[)ouiid, prepareil by fusing to- 
getJier the proper iwoportioiis of sulphur and metallic tlialliuni. 

Salts of Ihallium. Numerous salts con’csponding to both 
the oxides of thallium have been luepared ami exaninied, and 
also some thallic alcohols. 

( CII 

Thallic ethylate | having a density of 

3.5, being the heaviest licpinl known with tin* excc])tion (»f iner- 
cury. It is imKluccd with simultjuieous evolution of hydrogen 
on heating metallic thallium with alcohol to lUO"' in closed 
tubes. 

THEORY OF ELECTRICITY AND MAGNETISM [Mao- 
NETISM, Matiiematicaii Tiieory of, E. C. S. col. lOOll. 

THEORY OF EXCHANGES. This theory, by I’revost, is 
noticed under Radiation of Heat, E. C. vol. vi. col. 897. Sup¬ 
posing a number of bodies of the same temperature to be ])lac(!d in 
a room, the walls of which are of the same temperature, and iiKub; 
of mot^, so that no heat can pass ])y radiation, such bodies will 
be in thermal equilibrium with each other and with the walks. 
But if one of the bodies he removed to the neighbourhood of 
colder bodies, the heat is radiated to them from the liotter body ; 
or if a colder body be placed in the room, it receives heat by 
radiation from the surrounding hotter bodies. The cold body 
does not act on the hot bodies so os to cause them to radiate, nor 
does the liot room stop the radiation of the hot bodies within it. 
Hence a hot body is always radiating, even though no colder 
body bo present to receive the radiations, and a bo<ly does not 
change its temperature in a room of the same temperature because 
it receives from the radiation of the walls as much heat as it 
loses by radiation towards them. When bodies are unequal in 
temperature, the hotter ones radiate more heat than they receive 
from the colder ones, and lieat is lost by the hotter and gained by 
the colder ones until thennol e(milibrium is established between 
them. 

The investigations of Balfour Stewart, Kirchoff, De la Provost- 
aye> and others, have greatly extended the theory of exchanges, 


jii WHICH . . . fq a„ ami i' are given iiitogmi uumoers, 

and (x) and (?/) are numbers which it is reriuireJ tu determine. 
The second relates to the solution of iudeterminutu equations of 
the form 

F(.qr, » M, 

in which J\I denotes a givi'ii integral number, and F a homo¬ 
geneous function uf any order Avith integral coefiieieiits. In 
this general jioint of view these two tluauies are hardly more 
distinct from one another ihim are in algebra the two llnwriiis to 
which they respi'ctively corresjMuul, the Theory of Equations, 
and that of Iloinogenoous h’nnctions ; and it might at first sight 
appear as if there was not snfiicicnt ibundation f(»r the distine,- 
tion. But in the, jwse.nt state of our knowledge, tlie methods 
apjdicablc to, and the researchim suggested by these two problems, 
are aufliciently distinct to justify their separation irom one 
another. We shall therefore classify tlie researches we have to 
consider here under these two heads: those miseellaneoiis in¬ 
vestigations Avhich do not come under either of them we shall 
]dace in u third division by themselves. 

Jhftnition of a Cougriteucr. If the diireronce between A and 
B b(i divisible by a number P, A is said to bo congruous to B for 
the modulus P ; if A be divisible by P, A accordingly is con¬ 
gruous tojiero for the modulus P. These congruences are written 
thus : A=rB mod. P, A-TO mod. P. Gongruences 2 )oBsess many 
of the iiroperties of eiiuations. Thus, congruences in Avhich the 
modulus is the Buiuenmy be added to one another ; a congruence 
may be imiltqdicil by any number ; each side of it may be 
raised to any ])ower whatever, and even may be divided by any 
number ]iTinie to the modulus. 

If 0 (u) denote a rational and entire function of (x), Avith 
integers as coellicients, the congruence (/> (.c)^() mod. P is said 
to be solved, when all the integral values of (x) are assigned 
Avhich make the left-hand member of the congruence divisible 
by P, that is, Avhich satisfy the indetermimite equation </> (.< ) = 
P//. It is evident that if x—n be a solution of the congnionce 

(.O'zLO, every number included in the formula is 

also a solution of the congruence. But the solutions included 
in that formula are all congruous to one another and to rr. It 
is 2 )ropcr, therefore, to consider all these coiigruoUH solutions as 
identical, and in 82 )eaking of the number of solutions of a con¬ 
gruence to understand the number of sets of incongruom solu¬ 
tions of Avliich it is susccjitible. To assign by a direct method 
all the solutions of which a proposed congruence is callable, is 
the general problem Avhich in the theory of numbers cor¬ 
responds to tlie solution of numerical eiiuationa in ordinary 
algebra. 

Sijstfftns ofliesidues. The set of numbers 0 , 1, 2, . . P-1, (or 
tuiy set of numbers respectively congruous for tlie modulus P 
to those numlicrs) is termed a compute system of midues for the 
modulus P. By a system, of residues prime to P, We are to under¬ 
stand a coiupletc system from which e\’'ery residue has been 
omitted which has any common divisor with P. Thus, 1, 
5, 7, 11, or 1, ^-5,-1 are the terms of a system of residues 
prime to 12. The Avord residue is employed instead of re¬ 
mainder, because the word remainder would suggest the idea of 
a positive number less than the modulus or diviror; whereas it 
is frequently convenient to consider residues differing from 
those positive remainders by any multiples of tlie modulus 
whatever. 
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Theory of the Jtmdum of Powers. The piiucipol elementary 
theorems relating to the rcsklues of powers are the following 
They are all clue to Euler, who was the fiMt to ilenionstrate 
Fermat’s Theorem, and to develope tlie numerous arithmetical 
truths connected with it. 

If (e) and (/) b^conjugatc divisors of p-l, so that p-l=c/ 
the congruence 1 mod. p. always admits of (,/) incongnious 
solutions or roots. Let these roots be denoted by a, Aj ... a/. 
Then each of tlie/congmeuces .r* = a,, twlmits of {«) solutions, and 
the («/) roots of these (/) congruences exhaust completely the 
(«— 1 ) residues prime to p. It appears, therefore!, that if we raise 
the residues of (j,>) to the power (e), they will divide thcinBolvos 
into (/) groups of («) numbers apiece ; the (r) numbei’a of ench 
group giving, when raised to the power (e), the same residue for 
the modulus (p). The numbers u, . . «/ are termed th<! oua- 
dratic, cubic, biquadratic, rpiintic, &c,, residues of (p), according 
as cas 2 , es» 4 , (?=r). .. because tliey are each of them coii- 
grous to an power, and because no other number besides iliem 
cun be cougiuous to such a power. ’J'lius, every uneven prime 

jias 1) quadratic residues, and as many non-<piadratic 

residues, every prime of the form has ^-(p—l)biquadratic 

residues, and three times as many non-bifiuadratic residues, &c. 

It is readily seen that if the same number (.r) satisfy the two 
congruences, ^ 1 and It also satisiies the congriumee 

— 1, mod. p., Avhoii d is the greatest common divisor of (/’j) 
and (/a). If, therefore, (/) he the /otmt iiuhi.v for wliieli the 
luimher (x) satisfies the congruence a/ — 1 mod. p., / is a divisor 
of (p —1)^118 indeed apiiears directly from EuWs Hccond de¬ 
monstration of Fermat’s theorem, het ^ (/) denote the uiniiher 
of numbers less than (/) and prime to it, then there are always 
\|/(/) roots of the congruence x/^l inod. (p), which cannot 
satisfy any other congruence of lower index and snniliu* form. 
TJiese are- called prividtice roots of the congruence x-^— 1 mod. p, 
and they arc also said to appertain to the exponent (/). If 
= p - 1, the (p-1) primitive roots of the congruence 
=1. mod. p are termed, for brevity, the i»rimitiye roots of 
(p). There are, therefore, (p-l) primitive roots of (p). 

Quadratic Itcsidaes. It apiiears Iroiii the theorems cited in 
this article, that the nurnhers 1, 2, 3 ... p - I divide themselves 
into two classes of (juadratio n sidues, and quadratic nou-residues, 

comx>rising(p -1) numbers uadi. Every quivlratic residue 

j>~ 1 

(a) satisfies the congruence x"P ^ 1 niod.p,, every non-quadratic 

residue (h) satisfies instead the congruence- ^ mod. p. 
Again, fur cvtiiy quadratic residue the congruence motl_^p 

is resoluble, for every noii-qiiadratic- re-sidue the congruence h 
mod. p is insolulde. The solution of almost (wery problem re¬ 
lating to th(i indeterminate analysis of <piiidmlic functions in¬ 
volves a congruence of the simple form “ A mod. p. It is 
therefore of great importance to »iblain a criterion which .shall 
eiiahUi us to determine d priori whether a given number is 
or is not a quadratic residue of a given prime. If we have a 
table of indices for the given prime, we bave only to see whether 
the index of the given numt)er is even or uneven ; if ev»*ii, it 
is a quadratic residue, if uneven, it is a ipiadratic non-re.si<lue. 
Or, again, wo may raise the given number (a) (by Orolle’.s method, 

or any other) to the power —and sec whether the I'esidu 
-pi or -1. It is usual to denote the po.sitive or negative unit, 
which is the remainder of a mod. p by tlie symbol ^ J, 
which is known ns * Legendre’s Symbol ’; so that in every case 
^ mod. p., and ( “ ) = + 1 or -1, necordinK 

ns (a) is or is not a quadratic residue of (p). It will be seen 
that we also have in every cose the equation 

o) (^) - 

If (a) instead of being prime to (p) be divisible by p, it is con¬ 
venient to attribute to the value zero. 

Legendre's Law of Beciprocity:^ The two methods alluded to 
for the discrimination of quailratic and non-c^uadratic residues, 
or winch is the same thing for the determination of the value ot 

the symbol are not satisfactory, the first because it sup¬ 


poses a reference to a table of indices, that is, to a recorded 
solution of the problem it is propoaeil to solve; the second, on 
accxiimt of its inapplicability to high numbers. A very ditrerent 
solution of tlie problem is supplied by a tboorom, which i.s 
known os ^Legenuro’s Law of Quadratic Reciprocity,’and which 
is, without question, the most iniiiortaut general truth in the 
science, of integral numbers which has been discovoroil since the 
imeof Fermat It has been called by Gauss the gem of the 
.lighcr oritluiietic,” and is equally remai'kable whetlier we con¬ 
sider the simplicily of its enunciation, the difliciilties wliicii for 
a long lime attended its demouslratiun, or tlie number and 
variety of the results which have been obtained by its means. 
The theorem is as follows :— 

If p and q bo two vnemi prime numbers, 

(f) = 

to which we must adil the complimentary propositions relating 
to the residues -1 and 2 

( 1 ) . 


In the second of the.‘«o cqiuitions (p) is siipjiosed to lie positive ; 
in the first (p) and (</), are supposed not to bo simultuueously 
aegative. 

The C(i«aliou ( ) - (_i) may ho cx- 

pressed in woihIs by saying that if (p) and ( 7 ) Ik; two primes, the 
qumlmtic cbaracter of (p) in ri.'gard to (y) is the same os the 
quudialic cbaracter of (y) in regard lo (p), oxcejit both p audtf 
be of the form 4 ».+ 3 , in wliich case the two characters are op- 
positi! instead of idtoitlcal. 

Gauss has given no less than six proofs of this imwrtaut 
theorem, all of whisJi have been elaborately discussed by Pni- 
fessor Smith in his ri i>ort. One of tlieiu depouds on the rewark- 
ahlc formula: 

1 y. q- q. 7i> ..f , , . ^ « i 

ill which (i) r(‘pros('nts (as throughout the report) an imaginary 
siiiiare root of (~ 1 ); (/i) is any uneven nuinW; \/j 7 its posi- 
.. . . . 2w 

live square root, r = cos ■ -t- t sin , 

The two groat works on the* theory of numbers are still 
Gauss’s ‘ Disquisitiones Ariiliineticn)'and Legendre’s ‘Thfiorie 
lies Nonihres.’ Since then Gauss himself discovered by induc¬ 
tion that a law of n'ci])rocity simihir to tliat of Legendre exists 
for biquadratic riisidues. We are indebted to Eisenstein for the 
only published ju'oofa of this theoveiu, who has given five de- 
mol).strationsof it, in (’relh*’s ‘ Journal.’ The napors contributed 
by M. Eiseiisten on tlie. theory of numbers, wiiicli will ho ionnd 
in many volumes of Grelle, are well known as possessing the 
iiighe.st value. Another viiiy im]>ortant iiiqier by M. Le)eiine 
Diriehlet will be lound in the twelity-fouith volume of Ovelle’s 
‘Journal.’ Of late the theory of elliptic functions has been 
largely apjdied to the theory of numbers. Among tho more 
imjiortant jiapers on this subject will he found those ol Kroneckcr, 
Grelle, r»7 : fleriiiite, ‘ Sur lii Tlitlorie dcs Equations Modulaires 
and Jouhert,‘Hur la Theorie dcs Foiictions EUiptiimes ot son 
application i\ la Theorie de-s Noinlires.’ For more fnfonnatioii 
sec Professor Smith’s most val liable mpoit, cited at the head of 
this article, and from wliich we have derived its contents. 

THEORY OF PROBABILITIES [PnonAWLiTlES, Theory 
OP, E.G.S. col. 17321. , , 

’JTIEKAI’EUTIGS (from fftpawtiia, to heal), that science which 
treats of the cure of disease. It is UBimlly associated with 
Materia Medica, mid taught in the schools os Materia Modica 
and Tlierapeutics. 

THERMAL UNIT. [Heat, E. C. vol. iv. col 610; Foot- 
Pound, E. a «. col. 1046 ; Heat, E. C. S. col. 1240.J 

THEJIMO-CHEMISTRY. This important branch of chemical 
science, ns its name denotes, includes all the various relations 
existing between chemical action and the manifestation of that 
force we term heat [E. C. vol. iv. col. C34, and E. C. S. col. 
1240]. It may lie stated, generally, that no chemical action 
whatever takes place without either development or absoiption 
of heat, and if them be no manifestation of any other forw^ such 
an electricity or light, or any change in the phynicol condition of 
the substances as iiom the solid to the liquid state, we may take 
the amount of heat developed as the true measure of tho 
action. Now, in truer to compare the amount of force 
put into operation in different coses by chemical action, aa mea- 
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RUTed by tho heat developed, we iiiiuit employ some stondoi^ 
unit. That which is generally lulopied is the amount of heat 
necGBsary to raise one graininc of water l^C, and this we shall 
call a tliennal unit or calory ; thus, 20 grammes of water raised 
20® or 10 grammes raised would both rei)rcsont a force of 400 
thermal luiits or 400*. 

To take a simple cose, that of the combination of hydrogen 
and chlorine to form hydrochloric acid gas. If we hum a jet of 
clilorine in an atmosphere of hydrogen contained in a suitable 
platinum vessel, which is immersed in water in a vessel colled 
a “ calorimeter,” a certain amount of heat will he developed, and 
this will gradually raise the temiieratiiru of the water surround¬ 
ing the i»lalinum vessel. Suppose, further, that the hydrogen is 
renewed as fast as it combines with the chlorine, and that the 
resulting hydrochloric acid gas is collected and determined, we 
shall then know tho. weight of chlorine and hydrogen which 
liave combined to form the hydrochloric acid. Now, if the 
weight of water in the calorimeter is also known, and we have 
observed its tempcratiiro before and after the experiment, we 
possess {dl the data necessary for calculating the heat diwcloped 
111 the formation of a molecule of liyilrocliloric acid gas (3(5.5 
grammes). This has been most carefully determined, with every 
2 >recaiition, by Thomson, M'ho linds it to he 22001''. 

If we mcfisuro the lieat developed by the union of oxygen and 
hydrogen in a manner similar to that just de.scrib(M], we shall 
lind it to he (5K357'' for each molecule of water pTc«lacc<l (H/) 
*=18 grammes) h(ith the gases and the water formed by their 
cumhiuatiou having a iempeiature of IH”. Here, howevi'r, Ihc- 
hcat devidoped is not simidy a measure of the ehoiuical action. 
ff)r although the oxygen ami liydrogen are both perfect gases, the 
w'ater resulting from their union is a liiiuid, and therefore the 
heat develojied includes not only that iirodiiced by the chemical 
action between tho two gases, but also that resulting from the 
liepiefaction of the aqueous vapour produced. 

Again, when wo j)a 8 s dry hydrocliloric acid gas into water, it 
is absorbed with the greatest iividitv, and at the wane tinu* the. 
temperature of tin* li<|uid rises. Ilere wo have an example of 
the chemical action hetwecu two comjiouiid bodies, hut the licat 
developed is not mendy the result of their union, a portion, us 
ill the last example, being due to the change in the physical 
state of till! hydrocliloric acid I'roni a gas t(j a liquid. 

In cases where we cannot directly ascertain the thennic equi¬ 
valent of the compound, tliat is, tlie. number of thermic units 
equivalent to the lieat resulting from its formation, indirect 
methods may be- resorted to, de])ending on the fundamental 
jiriucijile, that on (Jccoinjminy a componml into itn original cic- 
mentu the he,at almrbcd will bn e(jiuil to that (hechpal by their coni- 
Innation. In this manner tho thermic equivalent coiTe.spoiiding 
to the formation of ammonia, NII 3 , by the union of nitrogen 
and hydrogen, may he determined. Chloriui! is jiassed into a 
dilute aqueous solution of ammonia, leaving the latter in sliglit 
excess, when a reaction takes jdace wliich may be reimjsented by 
tho formula, 

4 NH 5 + 301 «» 3(NII».1101) + N. 

Here the lieat rendered sensible iii the calorimeter is the ditfer- 
ence between that absorbed by the deconqiosition of the ammniiia, 
NII3, into its elements iiitrogi'ii and hydrogen, and that deve¬ 
loped by tho combination of this hyib’ogen with the chlorine to 
form hydrochloric acid, and the union of this with the excess of 
ammonia to form amnionic chloride. From this we can calcu¬ 
late tho result of tho union of nitrogen and hydrogen to form 
ammonia in the presence of a largo amount of water (35142''), 
that is, not only the heat developed by the union of the nitrogen 
and hydrogen, hut also that 01 the combination with water of 
the ammonia thus Ibnncd (8435®). We must, therefore, subtract 
the latter number from tho former, in order to ascertain tlie 
true* thermic equivalunt coiTospoiiding to tho fomiation of ani- 
inoiiia by the combination of its elements, and this wu shall 
find to be 20707*. 

Table I. 


H+Cl 

22001 thermal units 

11 +Hr 

8440 „ „ 

H+I 

—603G „ „ 

Il, + 0 

(58367 „ 

Ji.m 

4612 „ „ 

Ha+N 

28707 „ 


Table I. gives the thennic results of the chemical action be¬ 
tween hydrogen and several of the metalloids. It will be noticed 


with regard to chlorine, bromine, and iodine, that whilst much 
heat is developed by the union of hydrogen and chloiim*, it is 
comparatively small in tho case of bromine, and when iodine 
and jiydrogen combine, heat is actually absorbed. 

Carbon burning in oxygen gives different thermic results, 
accoi'ding to which allotropic form of the element is emidoyed : 
Wood charcoal develoiiing 969C0* and graphite only 93(5fMy 
when burned to carbonic acid, and 29676* and 268(.K)® when 
hunied to carbonic oxide. The total amount of heat developed 
by the burning of a given wreight of carbon is the same whether 
it be at once fully oxidizwl, or whether it he first transfonned 
into carhonio oxide, and this gas Hubscqnently burnt to carljonic 
acid. 

Let us now consider the heat develoiied by the combustion of 
the llu'eo hydrocarbons, marsh gas, ethylene, and acetylene. 


Table IT. 


Marsh fras 

CH, 

209900': 

Etfiylfim 

C 2 IL 

331800* 

Acctjicuo 


310670* 


Since acetylene (Cgllg) develuiies 310570“ when burnt, and 
llj, in fonniug water, (58357*, os stated in Table I., it might he 
expected that ethylene ((JalT^^CJaHg-f-Ha) would develiqxj 
310570* -f (58357* = 378927*, exi>eriment, however, shows it 
to he only 334800*: the question naturally arises, what is the 
cause of the 44127*, the dilfereiicc hetw'eeir the theoriitical and 
exiKirimcnbil numbers i It is possible that this may re]irest!ut 
the atlinity which iiuites the Tfg and OJIa ; in other w'ord-s, the 
force with which the molecules of hydrogen and acoiyhuie are 
Iield together in the compound CJI*. Extend this reasoning to 
the numbers obtained by tlui combustion of marsh gas (Oil,,). 
One atom of carb.m (graphite) developes 036(K)* 

Four atoms of hydrogen develope . 136714* 

230314* 

From this we must subtract 2 x 44127*=88254*, representing 
the heat absorbed in overcoming the alllnity between the (J ami 
Hj, sujqmsing always the affinity wliich unites the 0 and II* to 
be double that iuuuil above for the affinity between OgHa and 
ITg. This liiiAcs 1420(50* as the theoretical amount of heat 
develojied by the buniiug of a molecule of marsh gas ; ex¬ 
periment, how ever, show's it to be 209000'', and tlie diffeienct? 
betw’een tbesi*, (57840*, bas been supposed to represent ibe- latent 
heat of carbon va])our, or tbe force, noces.sary to bring carbon 
out of tbe passive, slate in wbich it is found in gmpbite before 
it can form chemical combinations W'itb the other elements. 

Aiiolbcr important branch of this subject is the lient produced 
by the idienumona of neutralization. 

Table III. 


11. 

Sulphuric Acid 
(E-1-H.SO++A11). 

Hydrochloric Arid 

(U 1 211C1+Aq). 

2Lill().Aq 

31290 

27700 

2NaHO.An 

31380 

27490 

2KHO.A(i 

31290 

27600 

•iTHlO.Aii 

31130 

*44340 

2NKt*IIO.Aii 

liallaOo.An 

31010 

*30900 

27780 

Srlf.A>a'.Aii 

30710 

27630 

CallnOa.Aq 

31140 

27900 

Mgll'aOa 

CoK,0., 

31'220 

27090 

24070 

21140 

FeHaOa 

24920 

21390 

CilHaO, 

23820 

20290 

ZnHjOj 

23410 

19880 


From an inspection of this table it will he noticed that the 
heat diiveloped by the iicutKilization, by acids, of certain groups 
of base-s, as lithium, sodium, potassiiun, thallium, and tetrethyl- 
amiuoiiium, and again, barium, strontium, calcium, and magne¬ 
sium, &c., are almost identical. In the apparent exceptions 
marked the salt produced is insoluble, and the larger omoimt of 
heat developed has been proved to he precisely that due to the 
formation of tho solid compound. It may be affirmed, there¬ 
fore, that those bases which are cliaracterized by a close resem¬ 
blance in their chemical properties, forming well-marked groups, 
arrange tiiemselves in the some manner when the heat developed 
by their neutralization is considered. 






SOTS THEBMO-DYNAMIOS. 

It is pscertained to be a fuiulaioeiitnl rule in tl>e double de- 
composition of two conipoundw, that the reaction takes placl^ in 
such a manner tlrnt it will developc the greatest ainonnl of licat. 
This IS well exemplified by the action of hydriodic acid on 
argentic chloride, wliich converts the latter into argentic ioilide, 
notwithstanding the atUnity between chlorine and silver is greater 
than that between iodine and silver. 

HI + AgCl = IICl 4- Agl 
15004* 34800* 40102* 18(Sl* 

Hydrogp combining with iodine in presence of water to foim 
hydriodic acid developes 16004'', ana silvc'r in combining ivitli 
chlorine evolves 34800'^; on the other haiul, liydrogeii and 
chlorine in presence of water give 4()102‘', ami silver and itKline 
18G51*. In the first instance the total amount of iieat developed 
is, 40804 thermal units, and in the latter r).S843, therefore when 
hydiio^c acid acts on argentic chloride, hydrochloric acid and 
orgentio iodide are produced, and at the; same time heat is deve- 
Iq^d ©(juivalcnt to the difference—namely, 18051''. 

There are many other important facts connected witli this 
subject, siicli as the thermic results of solution, of the combina¬ 
tion of water with anhydrous salts to fonn crystalline com¬ 
pounds, the decomposition which takes place in certain instances 
when compounds enter into solution, or when such solutions aiv, 
heated; but our limited spaci* precludes the consideratbm of 
these subjects, although of the liiglubst infisrest. It will he as 
well, however, to say a few words about tluj oiiormous amount 
of mechanical force developed in chemical reactions: for instance, 
a pound of charcoal in combining with oxygen to form carbonic 
oiiliydride will raise the temperature of 8(i80 jxiunds of waiter 
1° 0., but the mechanical value conc-spondiug to one jjoiuid of 
water raised 1° C. has been ascertained to be, 131)0 pounds raised 
one foot, therefore the force developed by tin; complete combus¬ 
tion of one j)Ound of charcoal is the same as that recjuired to lift 
11,231,200 pounds or more than five thousand tons a foot high ; 
in a similar way wo shall find that the union of one j)oun(l tff 
hydrogen with oxygen to form water is erpiivalent to tins (‘iior- 
inous force of 47,500,000 pounds, or more than 21,205 ions 
lifted a foot high. From these exampbis it will be seen that the 
mechanical value of the forces set in action in simple cliemical 
riiactions is immense. 

TIIKIIMO-JIYNAMICS. The dynamical or mechanical 
theory of heat supposes heat to be a condition of matter, or a 
motion of its ultimate particles. For further details ive refer to 
Eneeuy [E. C. E. col, 881] and to tlic references there given. 
Also to T’rofessor Clerk Maxwell’s] ‘ Text Book on tlio I'lioory of 
Heat,’ Ch. TV, 

THEllMO-ELECTIUCITY [E, C. vf»l, viii. col. 210J. The 
article here referred to contains a short list of metals in ihermo- 
electrie order, and it is noticed that Seel)eck (1820—21) gave, 
the relative order of a great number of metals and alloys in the 
thermo-electric series, and sliowijd that several changes of order 
occurred among them as the tcin])eratiirc was gnuliially raised. 
Camming also showed that when wires of cojjper, gtJd, &e., 
were gradually heated wdtli iron, tlio deflection ros<*, to a 
maximum, then fell off, and ivas revi;rseil at a r<*«l heat. 
13ec(pierel has more recently called uttention to the fact that if 
one junction of copper and iron, in a circuit of tlie two metals 
be kept at an ordinary atmospheric temperature, ivliile the other 
is raised gradually to a red or white heat, u current first sets in 
from copper to iron through the hot junction, increasing in 
strength only as long as the temperature is below about 300 ‘ C, 
and becoming feebler with further elevations of temperature, 
until it ceases, and a current actually sets in in the contmry 
direction when a red heat is attained. Sir W. Thomson, shirting 
from this experiment, found that for particular specimens of 
copper and iron wire below 280° C., copper is on the negative 
side of iron in the thermo-electric senes, and (>n the positive j 
side for liighcr temperatui’es ; and at the limiting tcmi>erature j 
copper and iron are thermo-electrically neutral to one anoth(?r. | 
Hence, according to the mechanical theory of thenno-cleciric j 
cunxmts, electricity passing from copper to iron causes the | 
absor|)tion or the evolution of heat according as the temperature i 
of the metals is below or above the neutral point; but neither 
evolution nor absorption of heat if the temperature be precisely 
that of neutrality. In a circuit of copper and iron if one junc¬ 
tion be kept at about 280° and the other at a lower temperature, a 
current wm set in from copper to iron through the hot, ami from 
iron to copper through the cold junction; causing the evolution 
of heat at we latter and the raising of weights if employed to 
work an electro-magnetic engine, but not causing the absorption 
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of any heat at the hot junction. Hence there must be an ab¬ 
sorption of heat at some pait of the circuit to an equivalent 
aiiiuunt evolvwl at the wJd junction, together with the theruml 
value of any mechanical effects produce»l in otlicr parts of the 
circuit. Indeed it has been shown by Peltier, that given a metallic 
junction wliich, w'hen heated, w ouhl gii e a <.‘un*eut in a certain 
lUrcction, then pmviUiHl a battery he interposed in that circuit 
(initially at a unil'orm temiierature) so as Ij) send a current in 
that direction, the i)assago of the current cooled tlie junction, 
w'hile a reversal of the current heated it. In an exisnimcnt by 
Leiiz, water has Ixjen frozen by means of tlio Peltier effect. 

In his Bukeriaii lecture on Iho electio-dyimniic qualities of 
nietals (‘Phil.'Trane.’ 185(5), Sir W. Thomson gives a diagram 
in wdiich tlie neutral points are notod for a number of wirt‘8, 
and liis conclusion is that instead of a single series for showing 
the direction and amount of the thcrmo-eleelric curnmt, a list 
must be given for each partieular teiujiorature or it series of 
curves to represent them. Take three widely separated tem¬ 
peratures, such as O'* and 2()i»' and 300 '^ C. 


0 “ c. 

200“ C. 

300“ C. 

Antimony 

Antimony 

Antimony 

Iron 

Cadiuiiim 

Cadmium 

Cadmium 

Iron ) 

Zinc, 

Uold 

Zinc) 

Uold 

Silver 

Gold 

Silver 

riatinnm (1) 

Silver 

Cojtper 

Zinc 

(\q)])cr 

1 roll ) 

(v upper 

Brass 

Brass ] 

Platinum (2) 

Lead 

Lead 

Lead 

Tin 

’J’in 

Tin 

Platinum (1) 

Platinum (1) 

Brass 

Platinum (2) 

J’latiniim (2) 

Platinum (3) 

I’latiuum (3) 

Platinum (3) 

Mercury 

JMcrcury 

Mercury 

T’alladium 

Pulhuliuni 

Palladiiim 

Nickel 

Nickel 

Nickel 

Bismuth 

Bismutli 

Bismutli 


The three dilVereiit sjieeimeiis of ]>hitlnum wire were jirobnhly 
alloyed to different degrees with palladium or otlu'V metals. 

Ino following table, e.oinpileil by Mr. F. Jenkin from Dr. 
Matthiesseirs e.Kj>eriiiients, is siicIi that approximately the 
thermo-eleetiie pow'er relatively to had is expressed ill inicroi'ultti 
per degree centrigrade. 


Bismuth, ]jrcKS(>d commercial ware . 

+fi7 

„ ])urc ])ri!sscd w'iro , , 

89 

„ crystal axial . , 

(56 

„ „ LMpiaturial . 

45 

Cobalt. 

22 

Argentine. 

11*75 

^Icrciiry. 

•418 

Lead. 

0 

Tin. 

— -1 

(JopjHT of coimnercc 

— •I 

riaiinum. 

- - *9 

Gold. 

• - J*2 

Pressed antimony wire 

2-M 

Silver, jiiirc liard .... 

3 

Zinc, ]uii*o pressed .... 

- - 3*7 

Cop|M{r, galvunojilaRtically ]treci|titati‘d 

— 3*8 

Antimony, commercial jiresseil wire 

™ (5 

Arsenic . . . 

— 13*5(1 

Iron jiiuiiofurtc W’irc .... 

— 17*5 

Antimony, axial . 

-- 22*0 

„ equatorial .... 

— 2(5*4 

lied ])hosphoms .... 

— 29*7 

Telluriiun. 

~ 502 

Bcleuiiun. 

— 807 

The metui temiieraturo for which those nninhcrs aro ajiproxi- 


mutely true may be taken at from Iff’ to 2(PIJ. 

Mr. F. Jeukiii, in his *Text Book on Electricity and Mag¬ 
netism’ (1873), gives a diagram (hased on those by Sir W. 
Thomson) in which the lliermo-electric relations of nietals over 
a considerable, mnge of temperatures are shown by making the 
vertical onlinatcs indicate temperatures in degi’cus 0. aiul the 
Wizontal onlinates the thermo-electric pow'crs in microvolts of 
the motiils relatively to lead. Such a diagram may also be, 
regarded ns a larxlo of tabulating the thcnuo-electric powers of 
motols I'elativcly to one another a*. different temperatures, the 
horizontal scale being so arranged that the distance between the 
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two lines of any given metals at any temperature gives tlie 
thermo-electric power of the two metals at tliat temperature. 
Calling this i)ower -f when the cunxiut is from the llrat named 
to the fu^cund named of a pair across the hot junction, the thermo¬ 
electric power of copper and iron at 50'' is nearly 11*4, at 260° 
z(jM, and at 400” it is — 7*6. Witli most pairs of metals the 
E.M.E. in the one une(iually heated metal is opposed to that in 
the other; the stronger force overcomes the weaker, and the 
i-esultant current is due to the difference of electro-motiv< 
forces. 

Prof. Tait* (‘ Proc. R. S. E.’ 1871-2) has shown experimentally 
that the thermo-electric lines a: e in most cases approximately 
straight between 0 ° and 300” C. and ]jro]>ably higher. The cal¬ 
culation (jf the electro-magnetic force is thus greatly facilitated 
because the areas to be dealt with oi'e simply triangles or 
trapezes. “ Let m be tl»e distance separating the lines of the 
two metals forming the pair at the mean teiuiMJiature of the 
junctions ; let — <-be tne difference f)f tcmjKaatnres : then in 
1 ^-M.F. of tlie i 3 air under those conditions, being 
the area of the tra])eze or triangle above descrihed. It follows 
from the alwve that when the mean temperature of the two 
junctions is that of the neutral point, no cuiTciit will flow 
through the circuit.” Thc! E.M.F. of Jiny pair may be calcu¬ 
lated in microvolts from the diagraia rehuTed to, taking thc 
iiicasurcincut of the mean distance between the lines of the 
metals by tin* horizontal scale and tlie vertical meiisurements in 
degrc<‘H but Mr. .Jeiikin suggests as a more convenient mode 
to calculate ilic huigth of the mean distance between the lines, 
and for this purpose he gives a table containing the tangents of 
the angles at which the lines are inclined. “ Let and be the 
tangents for two given melals. Let and be the tempera¬ 
tures of their neutral iioiuts with lead. Let be the mean 
temperature of thc junctions j then the mean ordinate or m is 
given by the formula 

(>li — 

Thus, let the mean tcmpcirature of a pair of copjier-iron jiinc- 
tioiiH be 50® and tbe difference of the temperatures of the junc¬ 
tions KM)**; then (50-f OS) (—’Oiad)*^ —1*4(> is <»ne portion of 
the mean ordinate (for cop])er), and (50 — 357) (*042)*= —12*0 
is the other (for iron). Tlieir diilerence is 11*43, and this mul¬ 
tiplied into KKI” gives 1143 as the E.M.P. of the copper-iron 
jiair in microvolts.” 

Professor Tait referring to the remarkable fact of a current 
maintained in a circuit witlutut absorption or evolution of heat 
at eitlier junction, or in one of the m(!tals, hut with evolution of 
heat ill one ]»art of the secoiul nndal and absoriffioii in another 
pail, remarks that “ this suggests the iileu that iron becomes, 
as it were, u different metal oii being laised above a eeilniii tem¬ 
perature. Tins may jiossibiy have some connection with the 
lerricum and Ibirosuni of the cluiiuisLs, w’ith tluf cluuigc <»f mag¬ 
netic pro]iertii*s of iron, and of its electric resistance at liigli 
temperature.” 

'Ine, ])ructical njiplicatiun of thermo-electricitv i» best c.a:- 
hibitod in tbe thenuo-pih or '/an/tip/tcr invented by (Jumining, 
iiuproveil by Nobili, and used with such good eifeetby Melloni 
and others in measuring small dillereuces »jf temperature. This 
instrument is describejl under Tukusio-Ei.kctuicitv, E. C. 
vol. viii. col. 218, and its ajjplication under Hkat, E. U. vol. iv, 
col. 63!), Radiation of Hkat, E.O. vol. vi. col. 85)9 and E.C,S. 
col. 1775. Various forms of thcnuo-dectrin haliery m'thmno-iriU 
have been described. In oiu*, by Marcus, tbe -f- element is 
an alloy of 10 pails of copper, 6 of zinc, and 6 of nickel; and 
the — element an alloy ol 12 parts antimony, 5 of zinc, and 1 
of bismuth. Tlicsc alloys are cast into bars 7 iiiclies long, 

^ inc-h broad, and J inch tliick, and are semwed together in paira 
of wliich the alternate junctions are heated by gas jets, and the 
others ore kept cool by being immersed in a current of cold 
water. Tiio E.M.F. of 60 sucli pairs -ivas Iburul by Wheatstone 
to bo equal to two of Daniell’s cells. Marcus states that with 
six pairs lie has sugceeded in decomposing water. 

Gore has made an elaborate investigation ‘On the Thenno- 
Electric Action of Metals and Liquids’ (‘ Ih’oc. R. S.’ xix. 324.) 
Two copper dishes ore juit into the litjuiil to be trijd, and one 
of tliein being lilled with boiling W’ater, the directions and 
amounts of the temporiiry and permanent deflections of the 
galvanometer arc noted. A wire from each dish leads to the 
galvanometer. The general conclusion is that “the electric 

* ProfoBsor Tnit was the Uedo Locturor at Canihiidge, in 'rriwity Term, 
1873. llis subject was Thermo-Electricity, and his lootura is reported in 
the ‘Telegraphic Journal* of Ist July, 1873. 


currents produced by thc direct influence of unec^ual tempera¬ 
ture or metion of platinum or copper electrodes, in conducting 
liquids which do not act chemically upon those metals, have 
their origin in temporary changes of cohesion of the layers of 
metal and liiiuid ^^nch are in immediate and mutual contact, 
and may he considered a very delicate teat of the hind and 
amount of tempomry molecular movements produced hy those 
causes.” 

Mr. Gore desoribes a liquid thermo-electric battery. 

THERMOMETER. [E. C. vol. viii. p. 219J Bertlielot’s air- 
thermometer referred to under Pykometeb, E. C. S. col. 1761, 
is described in the ‘ An. de Cli. ot do Phy.’ 4« siirio. xiii. 144 and 
XV. 413. A cylindrical bulb of tliin glass or silver of about 
4 cubic centim. capacity, lias at the upjier end a capillaiy tube 
of uniform boro 0*2 ram. in diameter, and about 1*2 metre long. 
About 200 mm. from tlie bulb, the CJipillary tube is bent into a 
horizontal position, and at about 250 mm, farther on it is bent 
downwards at a right angle for about 730 mm., when it is again 
bent up and ends in a wdde open bulb. Attached to the vertical 
part of the stem is a scale of millimetres on one side, and of 
ilicrmometric degri:es on the other, the scale being arranged 
so as to be mov'^iul a little w’ay up or down the stem and clamped 
in tlie desired ]) 08 ition. The bulb and stem ai'c made quite dry, 
ami a little pure dry mercury is poured into the open bulb, 
when, by means of .an air-pump, the pressure in the bulb is 
reiluced to 20 or 25 centim. of mercury, so that on restoring thc 
atmospheric pressure, the mercury is diiveu up t(3wards the 
upper port ot the vertical stem. !b’or tciiiperaturi'S near 500°, 
the volume of air reniovtid rtuglii to be such that a differeni'.c of 
temperature of 1” at ordinary tcniporatures of the air makes .a 
dilferciice of about 1 mm. iii the height of the mereiiry in the. 
stem. On the scale are marked lived i)oints at wdiich the 
mercury stands in the stem when the bulb is surrounded by ice 
and by the vapour of boiling waiter, of boiling niorcuiy, and of 
boiling .sulphur. Tlie.se points are marked 0”, 100°, 350", and 
4J0”, the.so j|)oiuts being determined under the saiiie baroinetic 
pressure. Intermediate teraperatures, as w'-cll as those helow' 0" 
and above 440", are su]»])lied by a scale of equal parts. Greater 
vai’iatitms th.an 1 mm. of mercury are not alloweil. Wlum 
unknown temptiratures are to be taken, and the barometric 
pre.ssurt*, is iliffcrent from that under w'liicli the graduations 
w'cre ma<lc, the bulb is imnic.rswl in poundeil ice, and the scale 
shifted until its zero mark agrees with tlie extremity of tlui 
column of mcrcuiy. Tlie action of the instrument depends on 
the law s of the expansion of air. If a lie a number sensibly 
equal to 273, and the pn-ssure (in millimetres of mercury) at 
>°, and h the pressure at T, then -f- /t = II„ (1 -f- ai) 

whence 1 + == 14 - « or i = 7 ^; 

' * Jl^ft 

HO that the temperature iudicfited is ]>ropoitiona] to tlie depres- 
uon h of the merciiiy coliiiiiii from its po.sition ,at 0 °, since tin* 
leuomiiintur 11 ,, a of the expression for t is constant. Tiii,s cal- 
ciilutioii is only apja’oxiuiatc, since tlio o.vpaiision of the bulb 

;l till! passage of some air from thc bulb into thc stem, ami 
the elfect of variation of temperature in the jiart of the stem 
occupied by air are not taken into account, but it is concluded 
that the possible error does not exceed 2° or 3°, even at tempera¬ 
tures near 5(M)” G. 

In taking the. temperature of the ocean at great depths, the 
lydrostalic pressure on the bulb of the thermometer has ahvays 
leeii a souroe of error. Thu jiressiire of a column of sea-water 
of 1(K) fathoms in depth is 280 lbs. 011 the square inch, or 1 ton 
for eveiy 800 fathoms. At great depths it was not uncommon 
for thc bulb of the thermuuieter to be crushed iu, or to find the 
index sent up 10 ° or more, while iu the case of an ordinary 
riiillijis's maximum, the index has been scut up as much as 
117°. To remedy this, Professor Miller, of Kiug*a College, 

(‘ Proc. R. y.’ xvii. 482) proposed (since an extra thickness to 
.he hull) hud failed to remedy the defect) to enclose the bulb of 
.he Six’s thermometer (the form best adapted to dee|)-Bea sound- 
mgs) in a second or outer bulb, sealed around the neck of the 
item,—the 8 |)acc between the. two bulbs lieing nearly filled with 
alcohol, most of the air being displaced from the small imfdled 
ipace hy boiling the spirit liefore the outer bulb was sealed. In 
.nis way the inner bulb is protected from the influence of 
variations in external pressure upon the outer, the only eflect of 
which is to alter the capacity of the unfilled space; while 
changes of temperature in the medium surrounding the outer 
bulb ore quickly transmitted to the fluid contained within the 
innev through the thin stratum of alcohol interposed between 
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the two, A number of thermometers constructed by Mr. Caselk 
on this pm wcp tested in a pressure apparatus, and it was 
found that the inner bulb is not altered in capacity in any 
appreciable depje by a pressure of 3 tons on the square inch. 
In the Prelmunanr Report of the Scientific Exploration of the 
Deep Sea, in H.M.S. IVcupi>w, conducted by Messrs. Carpenter, 
jeftreys, and Wyville Thomson (‘Proc. R. S.’ xviii. 408), im 
account is given of the working of these thermometers, two of 
which "never differed more than a few tentlis of a degree F., 
and that after having travelled vertically downwards and iij)- 
wards with the sounding ap]»aratus to a total aniouiit of nearly 
100 miles (one of the soundings having been tjiken at a <lepth ol‘ 
nearly 3 miles, and severfd others at a depth of above 2 miles) 
they have been found to be in as good order as when they wiTe 
iirst sent out." 

Siemens’s Resistance Thermometer [PvnoirETKn, E. C. S. 
col. 1761 j could not be worked with the Galvanometer supplied, 
when there was the least roll of tin*, vessel, fur it was then Ibimd 
impossible to make tlie zero observations requisite to indicate 
equilibrium. 

In the ‘Proceedings of the Royal Society^ (xvii. 310) Mr. 
Loewy has a paper ‘On the heliaviour of thermometei-s in a 
vacuum.' 

THIMBLE MANUFACTURE. The manufacture of this 
simple implement recjuires the exercise of much iiigeimity, to 
give the peculiar form to the piece of metal employed. Common 
thimbles are iisually made by stamping sheet inetal ivith dies 
and eoimterdies, using a series in succession to bring about the 
alteration in shape witliout fracture. A more elaborate mode 
is the following. Thin sheet iron is cut into strips, varying in 
W'iiltli according to the size of the thimble. These are. passed 
through a pimehmg-pi’e-ss, which cuts them into circular discs 
slightly atlaehcd one to another—say twelve disi.s, t)f about 
two inches diameter, hi a roW'. When modi! red-hot, tliese 
discs are placed in turn on a muiidril hollowed at the top, 
aiul struck with a puiicli convex at the- bottom ; by this 
blow the disc is a little holhnved, nnd diivim a sinall ilistinice 
into the mandril. Six such niaudi’ils are nsed in succession, 
each tleeper than the one preceding it; and the result is that 
the <lisc gradually assumes the sh.'ine of a thimhle. Each 
thimble, adjusted tc» the chuck of a lathe, is polished on the 
inside, turned symmetrical an J smooth on the outside, and pitted 
with the depressions which are necessary to the proper working 
of a thimble. The thimble is then gilt inside by inserting 
a cone of gold leaf, and ullixing it by the st rong pressure of a 
smooth steel mandril. This, with souui mode of finishing tlu; 
exterior, is one method of making thimbles having an iron or 
steel substance with a gold extci-ior .and interior ; but the chief 
feature, tlie use of several punches and mandrils to give the 
tliimblc-fonn gradually to u disc of slieet metal, is aijplicidde to 
iiuiiiy kinds of metal, and to many varieties and degrees of adorii- 
nicnt. 

TIIIOBENZOK^ ACID, CVILOS an acid 

analogous to thiacetic acid ]iroduced by the action of pohussic 
sulphide on benzoylic chloride. It crystallizes in cobnpless 
rliomboidal tables, which melt at 120'’ and decompoH(^ at a higher 
temperature. The acid is insoluble in water, only slightly 
soluble in alcohol or ether, but freely in carbonic disulphide. 
(Cloez, Ann. Oh,ein, Pharm. cxv. 27.) 

THIODIACETK; acid or THIOJHGLYtXlLLlC ACID, 
UjIIoSO* {2H0,Cg^TT^SJ)a). Tlie ethylic salt of this acid is jwo- 
duced by the action ol potassic sulphydrate on ethylic cliloracu- 
tate. Trie free acid crystallizes in larg(! rhombic plates, wliirJi 
melt at 129°, and are readily soluble in water and in alcolud. It 
Ibnns tw^o classes of salts, neutral and acid, -whicb, as a rule, are 
easily crystallizable, 

THIO'FURFOL (Turfurol, E. C. S. 1091]. 

THIONAMIC ACID, NH.SO, DA is produced 

by the action of an excess of sulphurous anhydride on dry am¬ 
monia, It is a volatile crystalline substance, w'hich, when moist., 
or in a state of solution, quickly decomposes with formation 
of ammonic sulphate, amnionic trithionate, and otlier products. 

THOTH, the Egyptian god of letters and speech, the Hennes 
of that pcojde. He W'as self-bom and begotten, and not de¬ 
scended from any father. In tlie hieroglyphs luid scenes he 
appears as ibis-headed, eitiier wearing the lunar dl.-^k, over winch 
he presided, and whicn he personified as A or Anh, the moon or 
else the af/, the crown of the Hades or Amcnti. As ruler of the 
moon he was supposed to accompany that luminary round the 
world, and to conduct to it the disembodied souls of the dead. 
In the ritual he appears os the sciibe of the Hades, and records 


the final sentence at the lost judgment of the dead, lie is 
invoked fourteen times to justify or aaiuit the dcceastHl ns he 
had clone Osiris. In the great struggle lostw'een Horus and Set 
or Typhon, lie look part, and replaced on the head of the 
goddess the tiara w’hicli had been torn off. lie gambled with 
Selene or Isis, and winning fi-om her five days acfded them to 
the year of 360 <lays, making it 36.'i, and so nearly completing 
the solar year. In diiferent scenes Thoth is depick'd as holding 
a i-ecd ami j),alette, ivcording judgments nr inscriptions, or else 
holding the. left symbolic, eye emblem of Ihc moon, lie is rarely 
depicted Imm.an-headcd, llis titles niv scribe of the gods, of 
liieToglyphs or of Truth, guardian of the souls nf Uie dead, the 
twice great, and lord of Sesenmi nr Oslimumiin, liermo^Kilis, 
over which he particularly presided. Thoth ]icrsoniticd divine 
intelligence or mind, as represented by speech or W’ords, and 
w'oa the Egyptian Aw/fi.i. To him the scribes addressiHl tliein- 
selves as to tlieir patron god nt the commencement or end of 
their literaiy composition, luul hymns in his honour appear to 
have been suspended in schools or collegt's. To Thotli in his 
lunar cajiacity the cynoacphalus a])e mystically supposed to be 
conuecteil for physical reasons wMth tlie moon, and also the ibis, 
from the black and w’hite colour of its jjlumage, symbolical of 
the (lark and light iihusi's of the same, were sacred.* The name 
of the same binl resembled tlu* W’ord messeiigiu', wdiicli Thoth W'as 
of the gods, and its supposed habits made it a medical symlKd, 
another branch of kuow'kidge, over W’liich '1 both jiresidetl. All 
litcraturii was not only under him, but many ivmarkable Iwioks 
of the so-called Hermetic writings were supposi;d to be written 
with bis very linger. He gave bis name to the. first uiontli of 
the year, and was one of the most reiiuirkuble gods of the 
Egyptian pantheon, 

/sir O. Wilkinson, Maniio'tt mid (^nuhniis, vol, v. p. 3 ami 
full.; IhuiKen, P.tnnd'H J'lair, i. ]>. 393.) 

THREAD AND VARN [hi (’. vol. vii. col. ‘23.5]. The 
exports of yarn and tlireail, s]»un in tlic IJnitifd Kiii'^alom, hnv(> 
varied in diHereiit. ways, according to tlie kind of fibre em- 
])loyed. With cotton ilicy liave. shaiivl tlie exteiiHion wliicli 
that trade has undergone in all its branches ; witli wool tlicy 
liave increased, tliongli not in so great a dcgn'c ; w'itli ilax they 
liave increased a little in value, but Jcsseiied in (|uantity, owdng 
to the large sulmlitutiuu of jute for that fibre ; of silk yarn and 
tlire.ad wc export but little, as we weave up most of* the silk 
Avliich we tlirow' or spin. The following exiiorts relate to two 
daks leu yeais aiiart: 

1872. 

Cottoryarii . . 93,22.5,89011)8. 211,941,767 lbs. 

„ thread . . 4,637,273 „ 8,016,075 „ 

Flax yarn . . 32,599,244 „ 31,218,748 „ 

„ thread . . 3,908,062 „ 2,679,280 „ 

The values ^'aried us lullows : 

1802 . 1872 . 

Cotton yarn . . i;G,2o2,240 i;i6,7(«),622 

„ thread . I l,4tM>,033 

Flax yarn . . . 1,852,451 2,141,649 

„ threiul . . 1 323,680 

Woollen aiul w^orsted ) 3 602,555 6,110,292 

yarn and thread J 

Silk twd.st and .yarn 1,096,453 1,894,724 

Vacancies in this list are duo to clianges in the mode of 
making 11 ]»the Board of Trade tables, .JuU* does not appear 
jure because the e-xports of jute yarn and tliread had hardly 
commenced in 1862; in 1872 they amounted to 12,7o6/U3 lbs, 

TURiSHlJlNG [E. C. vol. viii. col. 2371. Many improve- 
uiciits have been made in the last few years Roth in portable and 
fixed thresliing-maehines, and tlieir use has betm greatly ex¬ 
tended. Unles.s in hilly districts where wattir is abundant, 
Bteam is now the principal motive power, and tliii manufacture 
of ptemn-engines and Ihreshing-niachinos constitutes a large 
homo and foreign trade. This has gmui rise to a cbisc competi¬ 
tion amongst our large inanufiictiiring firms, not only as to im¬ 
proved mechanism, but idso as to first-class workuiansbip, and 
the jiriceat w hich machines can bi-jiroiluced suitable for diff^ererit 
countries. It requires, indeed, not only a high standard of con¬ 
structive knowdedge, but also a thorough actpiuintniice W'ith the 
practice of threshing extending over a long scries^ of yoaw in 
mfforent places, to master all the details of the threshing machine, 
owing to the peculiar combination of the working lairU, and the 
requirements of different crops, soils, climates, and seasons. 
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Eadi part foniiHi a distinct i}rocc8s, and the several parts and 
their operations may bo shited thus:'—(!) Self-feeding apparatus 
into which the sheaves or loose unthreshed com is thrown, and 
fed into the second part, the drum; (2) the drum, armed witli 
beaters, which beat or rub out the com from the straw, and throw 
the straw, cavings, chaif, and com on to the thirtl part—^the 
shakers; (3) the shakers, which separate the straw from their 
cavings, chaff, and corn, throwing the straw oti to the straw- 
elevator or stacking machine, and tlie cavings, chaff, and com on 
to the shog-board and caving-riddle ; (4) the caving-riddle, which 
sejiamtes the cavings or short straws from the chaff and com; (h) 
the dresser, which operates by ineans of the collecting boards on 
to which the com and chaff fall from the caving-riddle, and of the 
fan and sieve that separates the (shaff, chobs, and seeds of weeds 
from tlie corn j ((f) bagging a])paratus, which receives the chaff 
from the dresser, chtnns it of dust, and jmts it into bigs ; (7) com 
elevator for raising the com to the huminellcr or smutter ; (8) se¬ 
cond fan and rotary screen which stipfiratcs tlie marketable com 
from the light and small grains, &c., {lutting each quality into its 
own sack ; and (i)) the straw-elevator or stacker, vmicli lakes the 
straw from the shaker and delivers it oji to the sbick. In some 
fixed threshing-machines tlu! straw from the shaker is fed into a 
chaff'cvitler, and the cut cliuff delivered by traveller-bands into 
bins ready for use. [(Jattle MANAUEiiENT, Cookimf Marhinery, 
E. (J. kS. col. In the several jjarts there is a considerable 

diversity in tlie details of ccjiistiuction, altliougli tlie object to 
be attained is the some. Those ro,<piiring special dcscrijition are 
1), the self-feeding apparatus ; (2), the drum ; (If), the shaker ; 
4), I'ulaiy screen j ana (o), straw-elevators or stacking-apparatus. 

(I^ At the Cardiff trials of thresbing-niacliines by tlie lloyal 
Agricultural Society of England, 1872, Wilder’s Self-feeding 
Ajiparatus, exhibited by Clayton and Shuttlewoi*tl», attached to 
one of their threshing-machines, was awanied a silver medal, the 
highest prize at the (lisposal of the judges. It obviates two (d)- 
jectiuns, first, the danger in feeding by liand, accidents being fre¬ 
quent j and second, any person can feed the machine, which, in the 
present state of the labour-market, is of considerable importance. 
The self-feeder consists of five sliukiiig-boxes worked by crank 
underneath us bux-sbakera are. worked. Each box 1ms on its 
upper surface a row of ratchet teeth, which loosen us they work 
forward the com to a transverse adjustable rake, wdiose teeth can 
bo ae,t liigher or lower to regulate the tliickncss of feed. In feed¬ 
ing, all that is ie(|uired is to throw tlie untied sheaves one after 
luiother upon the sluikiiig-boxes, wliich spread and draw each 
in as above described, under the hood that covers the drum, 
thereby preventing Avasie, os not a grain of com can fiy out. 

(2) Most of the drums on trial at Caidilf Jiad Goucher’s beaters, 
now too well-known to require description. A process lias 
reci'ntly been patented by Clayton and yhuUle,woi*th that enables 
them to make rolled steel-ribbed plates after Couclier’s i»aUerii; 
an iinprovenieni, as the plates thus made are harder, tougher, 
and more durable. 

The drum of the tbresbiug-macliiiie of Messrs. MarsliuU & Co. 
which gained the first prize, at Cardiff, is a skeleton cylinder 
of wrought iron, consisting of three rings keyed on to the 
shaft, bearing eight beater-bars, iqion whicli milled steel beuter- 
jihites are made fast. Its length is 52 in., iliame.ter 22in., and 
r(>volutiori8 per minute, 1010. The concave embraces rather more 
than half flic cire.umference of the drum, and consists of a 
Avrought iron grating made of longitudinal bars and liciit iron 
Avires, The bars are 2 inches ujiait,, and the wires | in. in dia- 
imitor, are /,jtli>j of an inch upait. Most of the tlireslied corn 
glasses tliinugh the openings of the concave directly on to the 
caving-iiddle. 

Tlie drum of the thrcsliiug-machine of the Messrs. Runsomes, 
Sims, and Head, Avhieh gained tlie second ]»rizc at Canliff, is a 
close hexagon (54 inches in length, and 22 inches in diameter, 
and makes 10(12 revolutions per minute), coA'ered witli perforated 
cliarcoal plate iron, ilibbed beatera of cast iron, the ribs being 
chilled, are fixed at the angles Jif the licxagon. The conciiAa*. con¬ 
sists of eight Avrouglit iron lougitudiiiul liars jirojecting, Avitli 
lualleabk* iron grating bi'twiaai them. It i.s expainiing, and can 
lie placed closer to, or farther from tlu^ drum nt pleasure. Wlu-ii 
the threshhig edges of the loilgitudiiial liam are worn off, they 
cun bo unbolted, turned, and replaced M'itli a sliarji edge ; three 
such changes can be made, so that they will lost three times us 
long as tlie bars of concaves which cannot bo tluis turned. The 
grating between the bars allows grain to pass through, but pre¬ 
vents me escape of “ hoods.” This is a ucav pattern of a drum 
and concave, and at the Cardiff trials it made remarkably clean 
work. 


(3) With one exception all the sliokers at Cardiff were of the 
old lx>x-crank pattern. Improvements have been made in the 
" hanging ” and crank movement, but not of a character to require 
a detmled description. The exception, the shaker of the Messrs. 
Ilansomes’ machine is, in construction a novelty, although old in 
principle. Instead of two or three large rotaiy shakers os in the 
old examples still in use, 15 small triangular shakers, armed each 
with three roAvs of teeth, one at each angle, rotate in a frame— 
the teeth of the first shaker taking the straw from tho drum; tlie 
teeth of the second, passing through between the teeth of the 
first, deliver the struAA’^ to the third, and so on throughout tlic, 
series—the straAV from the last drum falling into the straAV ele¬ 
vator or stacking iiiachine. The cavings, chaff, and coni, fall 
through on to an incline beloAV the rotary shakers, whoso teeth 
bring tbem back on to the shog-board and caving-riddle. 

(4) Rotary corn screens recently introduced into tlircsliing- 
macliines, are now too mimcrous to individualise. Some consist 
of a skeleton frame, around wliich is AAwen a wire net, the 
meshes of which are adjustable longitudinally, so that by shorten¬ 
ing the cylindrical web, the meshes arc increased in length, but 
reduced in breadth ; and on the contrary, by lengthening the 
web, the bi’oadth of the meshes is increased and their lengtli re¬ 
duced. In another class, Avires are wound Bi>irally round a 
skeleton frame like the threads of a screw, so that the dislaiici! 
bctAA'cen them can be adjusted at pleasure, or two cylinders of 
wira, an outer and inner, are adjusted by an eccentric. In a 
ibird example, the longitudinal bars of tlie, skeleton frame have 
a lengtliAvay-adverse motion like the sides of a parallel ruler. 
RetAveeii tlie bars, short, thin, flat, steel baud ribs, about the size 
of the main-spring of a Avatcli, work on pins, so that tlie distance 
between them can be adjusted as in tlie case of the parallel ruler. 
In each case the object is tlic same, viz,, to remove the seeds of 
Aveeds, and the small corn, and llius clean and equalise the 
sampli!. Of till' importance of this, nothing requires to be said 
Avhetlier the* sample is to lie used for seed, for malting, or for 
milling. The rough corn is fed in at tlic uiiper end and dis¬ 
charged at the lower, imd by the rotation of the screen, the 
small com and seeds jiuss through between, and fall into a 
sack prepared for tlieiii. 

(5) StraAV elevators are as old as tho thresliing-macbine itself. 
At first they AA'cre termed “ traveller-sbakers,’' and Avill be fouml 
described ns such by Artliiir Voung, and oilier Avriters of the last, 
and early jiart of the jiresent ceiituiy—the separation of the corn 
fmm the straw Ix'ing then their chief function. When improved 
shakers Avero made they fell into disuse. Rut Avlien iiortable 
tliresliing-iiiac.hiiics began to be used with box-crank shakers, 
straAV elevators of improved construction become a grand deside¬ 
ratum, and accordingly the first made was in 1846, but OAviiig to 
the inventor and maker, Mr. Jolm (Jonies, retiring from business, 
little wiLs done until 1854, Avlien (lornes’s project, slightly iin- 
jirovinl, Avas patented and successfully earned out by Mr. Hayes 
of Elton, Hunts, iioav geiieiully considered the iuA^entor of this 
most useful nmchiiie. Since the expiry of Hayes’s patent in 1868, a 
great many rival stroAV elevators have come into use—the im¬ 
provements made being chiefly in the mode of elevating and con¬ 
veying the niacliinu. Tlie iiriiiciplc of construction lias also been 
extended to the stacking of bay and com in harvest by horse 
gear or steam-engine ; and os hay and com stackers are also 
ada]»ted for .slacking struAv from the tlircsliiiig machine, their 
success at a time Aidien Avages are rising is of no secondary inqior- 
tance. The fact tliat the Royal Agricultural Society have offered 
])rizes for the best stacking macliines at their Hull meeting this 
year, July 1873, and that 31 stacking machines Avere exhibited, 
proA'cs the high estimation in which they ore now held in harvest 
time. 

The annexed engraving represents a side and bottom view of 
Clayton and Shuttlcworth’s combined stacking machine and 
straw clcA'ator. It can be attached to a threshing machine and 
driven therewith in stacking straw; or it can be worked by an 
onlinary one-horse gear or steam-engine in stacking hay, loose 
com, or sheaves in harvest. It consists of a long trough on 
a four-AAdieeled carnage. olevat(?d by rack and pinion os shown in 
the engraving. At eaclx end of this trough there are two chain 
ljulleys one at «wli side, over which tAVo endless chains work, 
ttariying rakes lietween them at short intervals. The ndtes pa.ss 
up Ino Wtom of the trough, carrying the straw, hay. loose com, 
or sheaves up the incline Avith it, and doAvn empty l)eiow. At the 
lower end there is a hopper or receiver, into wmen tho straw from 
the shaker of the threshing machine falls in stacking straw, and 
into which the hay, loose or sheaf-com is pitched from a cart or 
waggon. The upper end of the trough is suimounted by a hooded 
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able improvement when stacking 
in windy weatiier. The trough 
is mode in two parts, on the 
principle of a telescope, and 
when travelling the upper part 
is drawn down into the lower. 

Two important improvements 
in threshing machines have re¬ 
cently been effected by the 
Messrs. Ronsomes of Ipswich, 
to meet the demands of foreign 
agriculture. In Spain and some 
other places where straw is used 
ns fodder, it reijuires to be 
ehopped and bruised as when 
trodden under foot before cattle 
will eat it. To effect this, the 
straw from the shakers passi's 
down into a double drum clio])- 
ping and bruising mill, and from 
it the chopped ami bruised straw 
falls ready for use. In oilier 
places straw is not used citlu*!- 
as i'odder or for manure, houce 
it costs money to get rid of. 
Fuel for the steaiu-ungim* is in 
such places exjK'nsive, and to 
obviate both tbese ilisadvautages 
the Messrs. TIansonies, Sims, and 
Head, have invented a fnrunei* 
and feeding ai»paratn.s to their 
steam engine, whereby they are 
enabled to consume the straw as 
fuel. A steam-engino of this 
kind with threshing machine is 
now (1873) exhibited at tlie lii- 
tt'mational Exhibition, Vienna. 
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THRONE, the seat of a nionarcb on which ho sits for public 
receptions, oflicial and other pi: iposes. Such seats were probably 
at first the usual seat of the sovto-eign, hut at an early period one 
of diflereiit shape was introdneecl. Amongst the. Egyptians the 
kings of the fourth dynasty are re]n’esente(l seated on the throne, 
the leafy or (nth. It was in aha]»e of a snuaro box or stool, with 
a very low back, over which was thrown a short pillow or cloth. 
Such thrones were also I'opri-sented as used hv the gods, who sit 
on them, holding theii- sceptres and emblems of life. At each 
side of the Egyptian throne is a square compartment on Avhich 
the symbol of the union of Upjierand Lower Egyiit is someiinies 
i:ngraved. The thrones appear to have been made of wood and 
gilded, but none have been ]>reHerved. The Assyrian nionaicliy 
also had thrones in sli.rpe of a sipiare seat, witli eoliimnar 
logs, terminating in the bead of an o.v or calf. 'I’hese l.lirone.s 
were called hi.e:a in Assyrian, and Kit::a in the. older or so- 
called Accadian langua.go. They were made of wood or iron, 
dated with bronze, and the seat was formcil by a cushion, 
besides these, however, in some of the statues the nioniirch 
i.s represented seated on a cube or square block. The Persians 
used similar thrones, and that oi’ Xerxes or Ahasuerus is de¬ 
scribed 08 jilaced in llie palace and iiiiuio of wood or metal, 
overlaid with gold and silver. Thrones were also nse«l hy 
the Ji'wisli kings, and David set ui) one after the overthrow 
of the Jebusites. The mo.st remarkable one was that of So¬ 
lomon, about n.c. 1000, made of ivory and gold. It hud six 
steps and twelve lions. A mystic interpretation of what it 
symbolized and the supposed inscriptions on the steps has been 
given by the Rabbis. It appears to have been used ns a 
judgment seat, and Joaz sat upon it. At the destruction of 
Jerusalem it was destroyed. 

Amongst the Greeks the royal seat was the throvos oi chair 
for one person, from which tho word throne is derived. It 
was not peculiar to deities and kings, although used hy them, 
and was a four-legged chair with low reversed back, terminat¬ 
ing in the head of a swan or else ornamented with a human 
or other head. Sometimes tho fore legs were in Rhai)e of 
sphinxes. It had occasionally a cushion and a footstool. On 
Liter works of art a high-backed chair, like the modem, is 
substituted for it, and approaches nearer in shape to the modem 
throne. The Roman emperors had no special throne, and they 
ARTS AND SCI. DIV.—SUl*. 


I with ivory and used by kings ami borrowed from the Etruscans. 
Empre.s.ses and goddesses sat on a high seat or throne, the 
fiolla 7uifHi'hiin. The throne of the Jewish King Agi‘ip|)a was 
proluiMy only a kind of slool or sella aintlis. This form of 
stool was continued in tho Western and Ea.''tern Empire, as 
a]>pears from the ivory di]»tychs and mamiscripts, and a seat 
with four legs or hdding legs continued in use for many cen- 
turic.s. A throne of the Emperor of (Joiistautinojdo of the 
ninth century is represeuted as a wiuare seat with a cushion and 
I ]»ilhirs over, sunnminted hy ghdies, with a baldaechino, arched, 

! and sujijuirted by four eoliimns, wbii.h terminate above in globes 
; and eagles. In the E;»sU*rn Enqtin* tlie baldaeellino and curtains 
I round till* tlirone came into nsi' as early as the ninth e.entury, 

I but the imitation of llie. Sella cnrulis in the West prevailiVl 
mncli later, and that of Sanebe, (.^ueeii of Aragon, even as 
late us the fourteenth century, is u four-legged stool with Hons’ 
heads. Jn the eleventh and twelfth centuries high-hacked 
throne.s with either arched, pointed, or square bucks ujipear in 
Jjutin nmnuscri]its> 

Jii England the flirone, to judge from tlio Great Heals, was 
up to the time of Edward 1. a low square, stool or bench with 
four legs and cnsliions, the pillars sometimes terminating in 
lions’ heads. The ancient Saxon kings ivei'c cj'ow'ned on a stone 
which represented the throne from A.D. 838 to 1016, and seven 
kings are recoiiled to have heen thus crowned at Kingston-ou- 
Tliames, where the stone still remains. This stone was pro- 
bahly like that of Scone, the original seat of a Celtic chier, to 
which superstitious ideas were attached. The ])resent coronation 
chair or throne in Westminster Abbey is not older than the 
fourteentli century, wlien this shape came into use. In tlie seat 
is the Scone stone brought from Scotland by Edward I., a.d. 121)7, 
to w'hich many BU])erstitionH are attached, such os that its loss 
predicts the loss of dominion, and that it was Jacob's, or St. 
(^oluinlm’s, pillow. The throne itself is of wood, and said to be 
the one originally made by Edward I., but it resembles that of 
Edward 111. about a.d. 1330, rather tlian that of Edward I. 
High-backed thrones continued in use in tho fifteenth ami 
sixteenth centuries. In this later century ambassadors used a 
throne and halilacchino with a portrait of tnelr monarch at their 
receptions, and that of the Great Mogul was remarkable for 
the numerous and valuable jewels with which it was inlaid. 
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Other and more modem thrones oro in use, in palaces and the 
Houses of Parliament. 

A remarkable French throne is that of Diigobert, A.©. 628— 
638, formerly cxliibited in tho Bibliothttme Nationale, which 
was used as the tlirone of many of the Frenmi kings till A.n. 1328. 
It was a kind of folding sella curulis with leonine legs. The 
bishops had seats or thrones on which they were enthroned 
nt Inat^ratlon in a church or catliedral. (Lenormant, Le 
Fauteuil dc lliujohert^ Paris, 1849; Seroux d'Agincourt, Htaria 
deW Arte, 1828 ; Tiinbs, Romance of London, IHO.'S.) 

THROSTLE; THROSTLE SPINNING [CJotton Manu¬ 
facture, E. C. vol. iii. col. 206 ]. 

THROWING THE HAMMER. Like its sister pastime, 
PuTTiNO THK Wekjht, E. C. S. col. 174.9, the birth-place of 
this exorcise is the llighlands of Scotland. At the annual 
gatherings of the various clans across the border nrodigious feats 
have been accomplished by bmwny Scots and tiie introduction 
if the art south of the Tweed is undoubtedly diu! to the taste 
which has sprung up for amateur ntldetic sports during the last 
ten yeai*. 

The only implement refjiiirt'd i.s a lieavy, egg-shaped hammer; 
ne.Kt to which a peifect sphere is the best form. The weight of 
the lu;ad varies from 7 11). to 1(5 lb., the former being used by 
beginners, and the hitter being tin*. W'eight most in vogue at 
Highland gatherings and soutliern athletic meetings. Handles, 
best made of tough uliunt asli, vaij in length from ,3 ft. to .3 ft. 
(5 in.; and also in sliape, some being of the same diameter for 
their whole length, and others thick only at cither tmd for 
grasjiing and letting into the iron hammer respectively. In 
America, where the pastiiiK! has heeii introduced from Scotland, 
the last-named form of handle is most j>opular. 

In some places the throiver is not allowed any mn whatever, 
hut has to deliver the missile from a standing 2 >o.sition, or else is 
only allowed to run iqi to a score, and there “ stand and deliver.” 
The true method, however, is not to limit tin* run in any 
way, and to measure the distance of the throw from the fore¬ 
most footprint at the moment of delivery to the nearest edge 
of the hole made hy the i)itcli of the hammer. (/Vimnieiiciiig 
with a light huiiiiuer, the lirst great desideratum is to ucijuire 
the correct method of swinging. Grasping the handle firmly 
t))e hammer is swung about two tunis, like a pendulum, and a 
run taken in the direction to he thrown. Between the turns 
the thiower keeps running with long even strides in the ne¬ 
cessary direction. All the time the centrifugal fome of the 
missile is kept uj) hv swinging it low in a plane nt right angles 
to tho body, the arms and haiidlu forming one rigid straiglit line. 
Directly the utmost momentum is attained a final imi)etna is 
given in the last half of the last turn, and away flies ilie inissih*. 
U must not be lifted in any way, or llie curvature of its flight 
fhrongh the air will he too liigh, and when let go the body must 
be thrown back to (iounteract the forward iiuiietus derived from 
the swinging. 

For this paatinii* a man must of course he strong and sound on 
his legs ; but the great muscles brought into play are. thosi- of 
the loins and back. Hence long and strong hacked atldetes 
generally make the best liamiiier throwers. 

The accuracy of the best jirofes-sionnl hammer throws is 
doubtful, inasmuch as the missiles are often not of true weight, 
and BO many of the great professional matches in the north have 
of late been mere gate-money speculations. The 11-lh. hammer 
is said to have heeu thrown 17(5 ft.; the 16-lh. 147 ft.; and a 
22-lb. some 94 ft. D. Diiiiiie and W. Fleming are now' the two 
heat jirofessional throw'ers across the Tweed. The longest duly 
authenticated throw by an amateur with a 16-lh. immmer is 
122 ft. (5 in. 

THU,TETIC ACID; THUJETIN ; THUJIGENIN [Thu- 
JIN, E. (.\ S.]. 

THDJIN, C,uHaaO,8 {(’MJ-faaOii) uglucoside occurring in small 
quantity in the green parts of Tkuja occulcntalia. It crystallizes 
ill lemon-yellow, microscopic, four-sided tables, whicli aa* 
Bolublc in alcohol. When thiijin is heated with diluti*. hydro¬ 
chloric acid for a Bhort time, Biigar is eepamted, and thujigeuin 
is fonned; by the continued action of the acid it yields tliu- 
jetiu. Thujiffmin, CmiHmOji (OuHatOm), which is also found in 
Bmoll {quantity in the plant itself, forms microscopic needles 
very sliglitly soluble in W'ater, but soluble in alcohol. Thujetin, 
OBaH«aOi« (f ftaf/aeDfl*) is nearly insoluble in water, but soluble in 
alcohol or ether : the addition of ammonia to its alcoholic solu¬ 
tion produces a splendid blue green colour. When boiled with 
baryta water, ihtijeiin is couveited into (hujetic add, CgsHasOis 
(OttUnOn), which crystallizes out in lemon-yellow, microscopic 


needles, irfter removal of the baryta as sulphate by the addi¬ 
tion of sulphuric acid. (Rochleder and KawaUer, iFien. Accul. 
Her, xxix. 14.) 

THURIBLE; THURIFER. ThurihU is the mediteval 
name (continued in use to the present day) for tlie censer used 
in Roman Catholic churches; thurifer {¥v. thuriferaire) tlie 
acolyte ivho conies and ivovcs it at sendees and ceremonies. 
The media}val thurible was a vase- or um-shaiied metal vessel, 
usually of silver gilt, and .often of rich workmansliip. It 
was divided in two, the lower 2 Jart being intended to hold tlie 
buniing charcoal and incense, the U 2 )per a perforated hollow 
cover for the escape of the smoke and 2 >erfume, Three suspen¬ 
sion chains attached to tlie lower i^art of the vase, and a fourth 
attached to the cover, enabled the thurifer to swing the thurible 
when censing the priests at the mass or the congregation in iiro- 
cessions. The tliurible, often wdth angels as thurifers, is 
frc( 2 uently represented in eoj’ly iiaintings, carvings, and illumina¬ 
tions ; and many fine examples of mediaival thuribles are ]ire- 
served in continimtal cliurches and museums. 

THYMGL, (moHuO Of this homologuo of phenol 

two isomeric modilications are at present known; the lirst of 
wliich, obtained from JHifchntis Ajotran, oil of thyme, &c. 
(Thymolk, E. C. vol. viii.'eol. 241], is methyl propyl 2 )hciu)l, 
OijIIaMe Pr Ho, the methyl and 2 >ropyl occujiying the positions 
51 and (5 res 2 >ectively. The other modification, prepared by 
fusing iodic sulphocvinolate with sodic hydrate, is tdso a methyl 
pro 2 )yl ])he.nol, but nothing is at ]n’eseut known of its constitu¬ 
tion. Both these thymols are readily soluble in concentrated 
8 ul 2 >hiu‘ic Jicid, the fonner combining with the acid, forming a 
sulphonic .acid rTnYArvi.KULi’HURir Acin, E- G., vol. viii. col. 
241], wliilst the latter is repreci 2 iitnted unaltered on the addition 
of w'ater. Ftluillhifmol (J,all,„0 — CttH;,Mel*rEto ((. m/ZuiD*), is 
an oily Ibiuid boiling at 222'", obtained hy the action of ))otaa8ic 
liydrate on an alcoholic solution of thymol and cthylic iodide. 
Numerous other derivatives of both these thymols have been 
preaiared. 

THYMOTIC ACID, (JuHuO., {UO,CaJTJK), is jire,pared 
hy gently lieating thymol with sodium in a flask through wdiich 
a cuiTent of carbonic auhydriile is jiassed. When purified, it is 
a w'liite crystalline substance aliiiusi insoluble in w'ater. (Kolhe 
and Lautemanii, Ann. Chm. J‘harm,cxv. 205.) 

TIIYILSUS {eipiTos), a spear, ihi‘, head (if W'hich was con¬ 
cealed hy a fir-cone or liy ivy or vine leaves, carried by Dionysus 
and by the Nymphs, Leiun,’ Maenades, Bacchantes, Fauns, and 
Batyrs in the" Dionysia. [Dionysia, E. 0. vol. iii. col. .6518, 
Avhere is an engraving of a has-reliid* in the British Musimm, 
rejircsenting the bearded Dionysus and a Ihiochante, I'ach cany- 
ing a thyrsus ; also DiONYsusj ihid. col. .6.39, where is a r(‘2>re- 
sentation of the youthful Dionysus withtlu*. thyrsus.] 

TlC-DOlTLODREll-X, that form of neuralgia, or niu'vijus 
jiain, which attack.s the niu-ves of the face. Its most common 
seat is heiicnth the eye, whence, in extreme cases, it extends lo 
the forehead and cheeks [NKUiiMAiiA, E. (). vol. v. col. 924]. 

TICKING, a Avoven material for beds, pillows, and mattresses, 
is usually made of strong linen, strijied blue and white ; but tlu* 
chejmer kinds are cotton. 

TIDE MILL [E. C. vol. viii. col. 244J. Tide mills have been 
mo.stJy superseded l)y steam. From the high 2 )rice of coal, &e., 
attention luis, however, heeu of late drawn to the economy of 
eni 2 >loying the tide as a motive 2 ^'nver on im 2 noved plans. A 
small working model of a tide mill, or “ flux-motor,” as it is 
teclinicjilly termed, the invention of Ferdinando Tommasi was 
exhiliited'iii the International Exhibition, 1871. Instead of 
driving a water-Avheel hy the force of the influx and efflux water 
during the flowing uud ebbing tide F. Tommasi comiu'csses and 
mrifies air in imdergrouud chambers, and so uses compressed air 
in the clmiiihers to drive his piston and fly-ivhoel tluring the 
rising tide, and the pressure of atmospheric air during tlie falling 
tide. The ditterence of pressure in the two cases of compresscil 
and rarefied air in the chamhers is doubtless suilicieiit to drive 
machinery required for interiuittent duty, es 2 iecially for many 
agricultural purposes, as the draining, watering and warping 
of land. Ana it nas this advantage—that it cmi he used any dis¬ 
tance inland to wliich a low-Avater jjipe can be laid from the sea 
or tidal river. The chambers two of mosonwork or otherwise, 
and in height equal to the difference lietween the high water and 
low water levels. Other inventors 2 iropo 8 e floating barge-mills 
in inlets where the sea communicates with lakes, basins, &c. 

TIE-BEAM [Roof, E. C. vol. vii. col. 166]. 

TILES are made of materials varying from vew coarse to 
very fine clay, and for puriioses combining the nseinl and the 
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ornamental in very diverse degrees. They comprise paving 
tiles, plain tiles, ndge tiles, oven tiles, pantiles, foot tiles, hip 
tile<^ draining tiles, tessellated tiles, mosaic til«c, and other 
Kinds. Marble, slate, and stone are also occasionally included 
among the materials. Descriptions will be found under 
Drainage, E. C. vol. iii. col. 628 ; Mosaic, E. C. vol. v. col. 
787 ,* Tkhhera, E. C. vol. vii. col. 168; Tiles and Pave¬ 
ments, E. C. vol. viii. col. 245; Brick and Tile Manufac¬ 
ture, E. C. S. col. 364. 

TILLER [Helm, E. C. S. col. 1254], 

TILTING [Steel Manufacture, E. C. vol. vii. col. 820]. 
Some of the Sheffield tilt-hammers weigh 200 lbs., an<l give 3(K» 
blows per minute ; they are worked by steam of (50 lb. pressure 
on the inch, and have pistons and rods made, of srdid steel. In 
Germany a vertical turbine has been introduced in place of an 
ovorahot water-wheel to work a tilt-hammer, jiroducing more 
rapid blows, and economising the ivater used to produce the 
power. 

TIMBER TRADE [E. C. vol. viii. col. 247]. The most 
noticeable recent feature, perhaps, in the timber trade is the 
increased use of kak^ owing to its hanlncss and durability. The 
working of timber is deacriht'd in the article cited ; and in Saw 
AND Saw Mill, E. C. vol. vii. col. 2i)(> ; Cakvin(! : Wood 
Varvimj by mtehinery^ E. C. vol. ii. col. 638 ; Carvinii jMachine, 
E.C. S. col. 448 ; .Toineu, E. G. S. col. 1401 ; Saw Mill, E.G.S. 
col. 1862. For the ])reservation of timber from decay also 
Dry Rot, E. C. vol. iii. col. (58{). The protciction of timlier 
from lire is treated under FiUE-ruooFiNO, E. (J. vol. iv. col. 92 ; 
Silica Paint, E. C. S. col. l!)17. 

In noticing the imports of timber into the United King<lom, 
the <iuautitiea cannot well be compared ; because .some kinds 
are entered in the olUcial tables by the Inad, and tlio re.st by tlie 
ton. The total value of all kinds griulually rose from 7,849,20s;. 
in 1858 to 13,753,208^. in 1872. The details for 1872 arc thus 
given ; 

Hewn timber . . 1,782,633 loads ilf),170,028 

Siiwii or split do. . 3,087,349 „ 7,573,(503 

Staves . . . 66,102 „ (542,146 

Mahogany . . . 33,291 tons 3(57,471 


The hewntinibei' (logs) comes in hugest ((Uiintity from British 
North America; the sawn or split timber (planks, boar«ls, and 
batf(!n8) from Norway and Swetlen in largest (quantity, British 
North America next, and then Russia. 

TIMBERS OF A SHIP [SiiiniuUiDiNG, E. O. vol. vii. 
col. 519]. 

TIME BALL [Horology, E. C. vol. iv. col. 732 ; Telegraph, 
ElI'XTRIC, E. (J. vol, viii. col. 94]. A tiiiui-bull system of mue.h 
0 ()in]»letencss has bei'ii set up by Mr, Val ley in Gape. Oulony. 
AVheii the accurate astronomical clock at Cape Town olwerv.atory 
strikes one in tlic afbmioon of each day, it sets in action an 
cleeirie. apparuUis which lets fall a time-ball at the. observatory, 
and another at Simon’s Bay, twenty-four miles distant; it also 
discharges a time-gun at Gajte 'fown, three miles distant, and 
anoth(;r at Port Eli/abe,th, no less than 500 miles away. 

TIME FUSE I Fla.ME, Lu.minohjty of, E. C. S. eol. loo7|. 

TIN MANUFA(^TURE AND TRADE [E. G. v<4. viii. col. 
260]. The jiroduoe of the tin mines of De^ on and (.lornwall is 
precarious, some years being marked by u diiiiiimtion in the 
richmjHS of the veins ; but a greater change is due to variations 
ill the market price of tin. The following table will conve¬ 
niently show th(>. state of the timlc in six T(.>ceiit years : separate 
entries being given for the ore and the metal obtained from it: 


No. of Tin Ore. 

Mines. 

1866 145 13,785 tons X'667,999 

1867 117 11,066 „ 549,375 

1868 109 11,584 „ 641,137 

1869 117 13,883 „ 889,378 

1870 147 15,234 „ . 1,(K)2,357 

J871 145 10,898 „ 1,067,733 


Metallic Tin. 


8822 ton.s 

i:78],849 

729(5 


(571,228 

7703 

yy 

75(5,494 

935(5 

yj 

1,1.38,488 

10,200 

yj 

1,299,505 

11,32(1 


1,.55(5,557 


The average prices of tin ores (black tin) sold to the sraeltera 
varied from 50^ 18s. per ton (in 18(57) to 78f. 12s. (ui 1871). 
The selling prices of metallic or white bloe.k im fi’um 

mi. Ifc. pV ton (in 1866) to 137i. 10.. (in ISH). The Wrt 
price (Innng the present ccntjirr was 60(. j the higheKt 184t 
In 1871 there were fifty-three Cornish tin imncs winch paid 
dues to the Duke of Cornwall j the (luaiitity of ore which these 
dues represented was 2130 tons, valued atl48,557i. It sometimes 
happens tliat several of the mines cease working at once, partly 


because the ere is of exceptionally poor quality, partly because 
the price obtainable in the mariet for xnetaluc tin is excep¬ 
tionally low. The nimiiul produce of tin at tlio Dutch settle¬ 
ments m the Straits, Banca and Billiton, averages from 7(KK) to 
8(KM) tons. More tin is required in the Unitcil Kingdom than our 
omi mines supply ; hence the import is considerable. In 1871 
it amounted to 562 tuns of ore, and 8583 tons of block, ingot, Iwr 
tin, and rt'gulus ; the chief supply was from tlie Straits Settle¬ 
ments, British and Dutch. The exports from the United King¬ 
dom (chiefly to Fiunce and the United States) amoimted to 7775 
tons. Tinplate (sheet iron coated with tin) was ex^iorted in the 
same year to the laige quantity of 2,392,116 cwts., value 
2,9(K),(>2r>f. In 1872 the price per cwt. rose so largely that the 
exports reached the value of 3,812,744/. This is, in fact, the 
great feature in the English tin trade ; our tinplate is superior 
to that of any other country, and finds its wav to all ]|[iarts of 
the w'orhl. The tin mines of New South Wales and (^ueens- 
laiitl, although not yet jirolific enough to affect the market, give 
pnimise of important results. 

The recent use of tinfoil as a siihstituie for pajier-hangings is 
iioticeil under Paper Manufacture, E. C. S. col. 1644. Haines’s 
nietliod of lining lead pi]ies with tin is described in Lead 
Manufactures, E. G. S., col. 1459, Wiinmer, in the *Chc- 
misches Central-blatt,’ ha.s suggested the utilization of tinplate 
scraps by ti-eating them with hydrochloric acid. In the pro¬ 
cess of coating vessels with liquid tin [Tinning ; Tin-plate, 
E. (h vol. viii. col. 26(5] some mnnulacturers, for cheapness, 
a<ld lead to the. tin ; this is injurious, because the lead is apt 
to be deleterious to the food cooked in the vessels. Zinc is 
oi'casionally substituted for u similar rciisun, in lining copiicr 
veasels; many of the compounds of zinc an; poisonous; and 
thus the same o)>jections exist to the use of zinc and of lead for 
such ])urj)oses, tin being more innocuouB than either of them. 
Small tin jdaUss are couvorted into idctures by printing on 
them by means of lithographic rollers and stones, when the 
2 >late 8 are in a heated state. Such jilates are coming into use for 
making vesta and fu.see boxes, and the like ; a jiictiirc being 
lirinted on the bright tin, and the tin then brought to a golden 
colour by the. ai>plication of a transparent yellow varnish or 
lac»|uer • resulting in a i>aiuted picture on a gold ground. A 
coiiquiny has been lately formed at Biriningliam Tor clectrri- 
tiiiniiig old tin gootls ; the articles are made thoroughly clean, 
and then exjwised in a bath to the action of an electric current 
an<l a tin solution. Besides re-linning dish covers and other 
articles made of Mock tin, tJie same jJifK'ess is ucUqited for giving 
a tin coating to articles made of other metals, such as toys, 
harness-fiiruiture, spurs, springs, bedsteads, gas-fittings, locks, 
keys, hinges, &e. 

TINC'IHIRES, the colours, metals, ami furs in hcraldi'V. 
[‘I EKAi.DRY, E, G. vol. iv. col. (562.J in blazoning, the metals 
always take ^u'ecedenee of the colours, 

TINDER. Before the invention of (‘ongreye or lucifer 
matches, the most usual mode of obtaining a light was by 
striking a steel with u sharp Hint, and viMadving the sparks on n 
bit of diiirrcd linen rag or timler. The making of the tinder- 
boxes and steels constituted at one time a notable department of 
iialmstry at Birmingham ; while the shaping of the flints gave 
employincnt to many persons in the llint-ehalk districts. The 
name of dernmn Under is given to aniiiduu^ a fungus growing on 
many old trees in Eui-ope. When boiled in h solution of uitws 
tJie amadou uwiuires the ([uality of tinder ; it becomes heated to 
a smothered red by the s^iarks from llint-and-steel, and in that 
sUite will reiulily ignite a brimstone match. 

I'lNEA, a name given to the skin diseases of the doss to 
which riiigwonn belongs. For example : T. favosa is tbc same 
disease as favus, porrigo lupinosa, or honey-comb scall; and 
T. cirdmta, as the herpes circinfitus, or true ruigworiu. They 
have for tlieir cause or concomitant certain microscopic vege¬ 
table gi-owths [Skin, Dibkabks of, E. C. vol. vii. col. 590]. 

TITLES TO LAND (SGOTLAND). Tins important sub¬ 
ject is revised, amended, and consolidated, by the 31 & 32 Vkt. 

T0h.4GC0 TRADE [E. C. vol. viii. vol 273]. The finest 
tol)aec 4 i for cigai's is still (ditaiued from (hiba. The names 
mloptwl in the. trade are very deceptive. For instance, Havana 
is the chief city of Cuba; yet Havana cigars are letter tlmn 
the so-called Gubas ; and of those actually sold iu London and 
other English towns, only a small percentage of the *Havanaa* 
come from ilavmia; while tlie Cutm arc made in Eu^nd of 
tobacco which certainly did not come from Cuba. Mamtla che¬ 
roots rank next in excellence to Havana cigars, while Bengals 
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occupy a lower grade. European cigars and cheroots made of 
European tobacco are mostly of inferior quality. Smoking or 
pipe tobacco, to be used in. orienttil hookahs, chibouques, and 
naighilts, is generally fine Turkish or Persian. India tobacco 
being generally poor in quality, the goveminent of tliat country, 
thiougn Dr. Forles Watson, have lately offeied piizes and other 
encouragements for improvements in cultivation. Most of tlie 
pipe-tob^o smoked in England conies from the United States 
of America; in which country the produce, in the eight 5 ’^ear 8 
1863-1870, amounted to 372 million lbs, of smoking leaf," and 
4300 million cigars. 

The imports of leaf tobacco into the United Kingdom, in 
alternate recent years, were as follows :— 


1864 61,042,667 lb. ^£2,650,009 

1866 54,.374,799 2,101,351 

1868 49,016,586 1,743,287 

1870 45,557,887 1,680,140 

1872 43,612,610 1,679,155 


The tobacco crop is precarious ; and it so liai)j)ens tlmt the 
years above given exhibit u continuous decline in the imports ; 
1866 and 1871 were years of hn'skcir trade. The home consump¬ 
tion remaiiis steady at about 42 to 43 million lbs. annually ; the 
variations in the imports being about equal to the variations in 
the quantities re-exported without paying duty. Besides the 
leaf tobacco, there is an importation o‘l‘ nianufae.tnred tobacco, 
cigars, and snuff to the fiuajitily of about 3^ million llis. unnu- 
nlly, of which about 1 million lbs. are for liome-conBmn])Lion, the 
rest being re-exrK)rted. The import <luty is heavy; it yielde*! 
C,707,018i. to the revenue in 1872. The. coniinoner kinds of 
tobacco, foiTning the bulk of the ])ipe-tobacco smoked in this 
countryj pay an import duty equal to nine times the market 
value ol the leaf itself—a greater multiple than is maintained in 
any other English tax; the minimum duty is per lb., the 
nnuimum (for cigars) 5«. 

TODDY [Arack, E. 0. vol. i. col. 473]. 

TOKAY fWiNBj Manufacture, E. 0. vol. viii. col. 954]. 

TOLANE, tt hydro-carbon produced on heat¬ 

ing toluylene broinuU! to 130 ' with alcoholic potash. It ciystal- 
lizes in long colourless prisms, which medt at (50’, and arc freedy 
soluble in ether or hot alcoliol. It combines directly with a 
molecule of bromine, forming tolaiio (HhromiiJe, 0,JT,„Brj 
iCnff\oBre), a compound crystallizing in flat needles, which 
melt at 205“, and are only soluble with dilHculty in alcohol or 
ether. (Limpricht and Sclnvuiiert, Ann. Clicm. riutnn. c.vlv. 
330.) 

TOLUENE fToLuon, E. C. S.l 

TOLUIC AOll), (yi„0, {HO'AaH.O,) [E. Ci., vol. viii. col. 
280]. This rational formula iueludes the constitutiiuuil formula 

of the toluic acids | Rud of ulphatoluic acid 


I Ooiio Of the former, there arc three isomeric niodifi- 
fications, according os the methyl, Oil.,, occupies the ortho (1:2) 
mota (l :3), or para (1:4), position. The ordinary toluic acid 
melting at 176°, prepared by the action of oxidizing jigeiils on 
coal-tar xylol, or on artificial nicthyltoluol (pariixylol), is para- 
toluic acid. ^ Similarly, by the o.vidation of orthoxyloJ, ortho- 
toluic acid is produced : this crystallizes in long, tran8j[)arent, 
spicular crystals, melting at 102'’. Lastly, mctatoluic acid 
crystallizes in slender needles, melting at 90", and is prepared 
W the action of sodium amalgam on broniometatolnic acid, 
CnllyBrOa {HOjCi^^BrOX one of the products of the oxidation 
of the monobromoxylol otilaincd from coal-tar xylol, 

Al'pJiatolnic acid or phenyl-acdic acid is produced in various 
reactions, notably by tlic action of potassic hydrate on bcnzylic 
cyanide. an«l on heating nmudclic acid [E. C. S. col. 1513) with 
strong hydriodic acid. The acid crystallizes in broad, thin, 
colourless, shining lamnne, very like benzoic acid. It melts at 
76'’-5, and distils uruiltcred at 265"*5. Most of the alphatoluates 
are soluble. 

Numerous bromine, chlorine, and iodine, and also iiitro and 
amido derivatives of these acids have been obtained [Xylol 

^TOLillDINE, C,n,N - NH.(tVH.) There 

are three modifications of this base known— meta, ortho, and 

S corresponding to the three nitrotoluols. Ordinary crystid- 
toluidine [IkiLUENic Group, E. C., vol. viii. col. 279] is 
probably paratoltttdt/w, and is obtainod by the reduction of solid 
mtrotoluoL It melts at 46*, and disuls unchanged at 200*. 
OrthotoluxdinCf prepared from orthonitrotoluol, is a liquid of 


density 0*998 at 25“, which boils at 198“, and does not solidify 
even when cooled to a temperature of 20*. Metatoluidine may 
be extracted from commercial toluidine by heating it wth 
glacial acetic acid, separatin)^ the crystalline metatolylacetambhj 
thus formed, and, after purification, distilling it with alcoholic 
I potash. A ^eat mimbw of the derivatives of these bases have 
I T>een examined, especially those of the crystallized parato- 
luidine. 

TOLUOL or TOLUENE, Mcthjlheinol, 

(On/iu) [Toluextc Group, E. C., vol. viii. col. 279], This 
hydrocarijon is inethylbenzol, or benzol in which one of hydrogen 
is replaced by metnyl, and may be prepared artificially by 
treating a mixture of nionobrombcnzol and nietbylic iodide with 
sodium : 


C«H Br -f Mel -f Nn^ = NaBr -f Nal + C JLMe 
Monobrom- Mothylic 
benzol, 


dOthyllC BodlC SodlC Tnhml 

iodide. bromide, iodide. 

iC»H,nr -f Ujrj -f Na» = Nal Sr -f Nal + C\iH,) 


When pure, toluol boils at 111 *, and lias a density of *8841 at 
0 ®; treated with bromine, it forms monohromofohwl, CeH^Bi-Me, 
and hm::tjlic hrmnidit, C,iIl 6 (CIIuBi), the. former existing in two 
isomeric modifications, namely, a liipiid, orthomonohromotolnol 
(1; 2), and a crystalline mAidfparaninnohroinotofndl ( 1 : 4), melting 
at 28“*5. By the action of chlorine, on toluol corresponiling 
chlorntohioh may be. produced, and also numerous higher clilori- 
natetl compounds, dichlorololaidx, trirhloroiohwls, &c. 

By the action of nitric acid on toluol, a liquid is obtainod, 
from tvhicU two nitrotoluols may be sejiarated by careful fme- 
tioiiul distillation. One of these is a licpiid, boiling at 222", and 
the (ither n solid puraidtrohlnol melting at 54“, and boiling at 238". 
1 Hnitroioluols and trinitroluols are also known. 

Toluol, treated with sulphuric acitl, yields two isomeric 
toluolmUphonic acids, C 7 ll„SOa(i/(;,Cu//,>Sa()fl), the. salts of which 
a^^ distmgiiished hy the dill'erence in their crystalline forms 
and in tlieir solubility. When sodic toluolsulphate is treated 
with jihosplioric pentachloride, it yields toluolsuljihochloride, 
an isomeiide ol snlidiobcnzylic chloride, (VILSO/Jl = 
SO(C5.1LO)Cl {Cu 1 TiS 204 ,(’I), The behavi(Uir of these isoine- 
rides when treated with zinc and sulidiuric acid is dilferenl, 
the. hitter yielding benzylic mercaptan Q^. (J. S., col. 280], the 
former orlholobilxidph^draic, (^luS = CJLMeHS 
This is a crystalline solid, melting at 42"*5, whilst the isonierie 
mHafolyhiulphydrutc, prcpaml from bromotoluol, is a liquid 
boiling at 188^ 

TOLUYLENE IIYOKATE, = j 

(G',j,iijj, 0 „ 2 f/ 0 ), an aromatic diacid alcoliol pre.]»ared by the 
action of alcoholic jiotash on the tolnyleuic acetat.t* obtainod by 
treating toluylene dibromide, GiJIiaBi,, with 

aigcntic acetate. From its pliy,sical iiroperties and chemical 
reactions, it would seem to be identical with liydrobenzoin 
|E.(J.S,co1.1305J. Desoxybenzoin |E.(J.S. col. 740] is probably 
the cori-esponding ether. ‘ (Limpricht and KScliwanert, Ann. 
Chan, rharm. c,\lv. .330.) 


TOLUY'LIC ALCOHOL, 0,II,.0 = | (.C„U.O,HO), 

an alcohol isomeric with xylylic alcohol. It is obtained by the 
action of alcoholic ])otasli on the. toluic aldehyde, prepared by 
distilling a mixture of calcic toluale and formate. The alcohol 
is a white crystalline substance, melting at 69°, and boiling at 
217°. It is slightly soluble in water, freely in alcohol and 
ether. ((Cannizzaro, Cmnpl. llcnd., liv. 1226.) 

TOLYL [Dibenzyi., E. C. S., col. 7.54], 

(NIL 

TOLYLENE DIAMINE, CVH,„N,= j (Cjloy'iNJ^CM), 


a base resembling pbenylenc diamine, formed by the action of 
powerful reducing i^ents on dinitrotoluol. It crysUdlizes in 
colourless needles, winch melt at 99’, and distil without decompo¬ 
sition at 28()'’. It is only sparingly soluble in water, but freely 
so in alcohol or ether (TTofnmiin, ]*rnr.. Roy. Soc. xi. 518). 

TOMATO SAUCE is made from the fruit of tlie Lycoperdewnt 
caculcntwn. [SoLANUM, E. C. Nat. Hist. Div. vol. iv. col. 847.] 
The plant is much cultivated in the south of Europe and the 
Soutnem States of America, and to some extent in this country, 
^ougli the climate of England is somewhat too cold for it. The 
fruit is prepared into a great variety of sauces, ketchups, pickles, 
preseives, and confections; largely consumed on the Continent, 
and coming into increasing favour in England. 
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>d material for 

to a system of 
sly in Euffland 

_ - '-j - n .ellbrtsofMr. 

John Curwen, ot Ploistow, Essex. Mr. Curwen obtiiined his first 
notions of the system fi-om the principles an<l practice of Miss 
Glover, of Norwich, who, about the year 1840, was very success¬ 
ful ill teaching school-children in that city. AVith Miss Glover’s 
consent, Mr. Curwen adopted her plans, and pmceeded to modify 
and extend her system for popular use. 

Attempts to improve the notation of music have been made 
from time to time for centuries past, and all of them in the 
direction of aidii^ the sinj'er by rendering tlie key-rtilationahip 
of tones more distinctly visible. This is the aim of the Tonic 
Sol-fa system. In it the ordinary staff of five lines, with its 
clefs, signatures, &c., is dispensed with, and the pujnl learns 
all his early exercises from a chart called ‘The Modulator.’ 
This, by the help of the well-known Sol-fa syllables and their 
initials, represents the scale pictorially, with its true intervals. 
The related dominant and sub-ilominant 
keys are given in side columns. It will 
be noticed that the »ol-fa syllables are 
spelt in English fashion, and that si is 
altered to fc, so that it may not bo con- 
Juse«l with itol, when the initials only 
are used. Hoh, again, is preferre<l to 
sol, as a better sound fur the voice to 
dwell upon. Thu dashes above and 
below the notes show the higher and 
lower octave—the middle octave being 
unmarked. The columns of the mo¬ 
dulator repr(!aent the relationslnp of 
wninds, not their pitch. Jhh may stand 
for (yj, Et>, A, Cj &c. In the Tonic 
sol-fa system doh invariably is the key- 
tone or Tonic (hence the name “ Tonic 
Sol-fn ”), accoiding to the usage of 
Guido, and in opposition to the nnxlern 
systems of Wilhem, lluUah, &c. When, 

(luring several lessons, the pujll has 
sung to the, pointing of tlio tencUer on 
the inodulator, its picture of the scale becomes fi,\ed in bis 
“ mind’s eye,” and he then passes on to the noUvtion of actual 
music,. Inis consists of the initials of the Sol-fa .sylhih]c.s 
written down in horizontal lines. The pupil reads the-sc letters 
through his recollection of the modulator ; uikui this recollec¬ 
tion tile notation is founded. Time and rhythm are denoted 
in the Tonic, Sol-fa notation by the pmictuation marks iLsed 
in ordinary printing, accompanied by tJiis important provision, 
that in the same line of music every inilso (or beat) lias an 
etpial lateral space, linwever few or however many notes it 
contains. This assists the singer, by calling in the incasiiriiig 
power of the eye, and renders it hardly necessary for him, in 
sinijde music, to notice the time-marks. The following are 
blank measures :— 

Two pulse niousur(\ Four-pulse iiieaaurc. 

I : I : I ; &c. I ; I : I : I 

Thrcc-pulsc measure. SiN-imlsc measure. 

I : : I : : &c. | : : | : ; &c. 

The above marks sei*vc at once to denote time .md accent* 
The perpentUcular line or bar, as in the staff notati(Ui, niarks Die 
beginning of every measure. The medium accent, which occurs 
in the third beat of every measure of coiumou time, and in the 
fourth-beat of six-eight time, is shown by a short line ; the soft 
accent, which occurs in every other heat of two-fonr lime, in 
the second and third beats of thi’ee-four or three-eight time, &c., 
is marked by a colon. A sol-fa initial placed after one of these 
accent marks is understood to denote a sound occupying the 
whole pulse or beat. If the note is continiie.d, a liorizuntal 
line is placed in every pulse through which it ie heard. A 
silence is shown by nothing following the accent-mark. 
Thus 
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TOMBAC, a mixed metal of 3 patts copper a n d 
is sometimes ci^ed white copper, and forms a goo 
polished white buttons and small trinkets. 

TONIC SOL-FA METHOD, the name given 
teaching music which has spread i-^idly and wide 
during the last thirtv vears. ebierfv ihrmuth tlir 
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The divisions of pulses arc indicated upon the same plan. 
A full atop in lh(‘. middle of a pulse divides it into halves 
(:d.d). A comma in the middle of each half divides them int«i 
(luarters (:d,d.d,d). Inverted commas divide a pulse into thirds 
(:d,d^d). A note is continued through any of these subdivisiouH 
by a short horizontal line, except in the case of the commonly 
occurring division of a pulstj into three (luartors and one quarter, 
when tlic division marks, being placed close together, are imder- 
stood to denote acemtinuance (:d.,d). In music consisting of 
.several parts, these are iduced in lines umb r each other, and 
bracketctl togullier. iVith lliese explanations, the following 
example fi-om Handel’s ‘Hallulujoli Chorus’ ivUl be under¬ 
stood :— 


ExAurLB or Tonic Soi-fa Notation. 
KBY D. • 
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d' :n |1 :d 

f :n .r |m :r .A 

d ’ 

And 

.riB.f 

he aluill reign for 

n .r |d :-.d 

ev - cr and ev - • 
d .t,:d .d |d :t, 

or. 

d ; — 

Andhoshnll 

reign for 

.8 :d' .t |1 ,8 
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f :8 .1 |8 
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And he ulrnll reign for 
: 1 .d:f.n 

ev - ondev - - 

r :n .f |8 :f .8 

or. 

n :d 


Andhcahall 

reign for • orond 

ev - er. / 



When, as in the case in all hut Die simplest music, Dio key 
changes during the progress of a piece, the sol-fa names chang(.> 
too, doh always represeuiting the kify-tone. A ” bridge ” is made 
from the old key to the new by a double nobj ["d,"'l), represent- 
ing the same sound with its names in both keys. 'Phe follow¬ 
ing chant by Dupuis alfords a simple, exanqde of cliangi? of key. 
The letters “ D.t ” denote tin*, new key entered upon, and the 
note (t) which distinguishes it from the old key. 


Chant «y Duns. Rhowing change of koy. 

KBY G. D.t. 
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It is found unneces.sary to mark the brief transitions which 
occur HO frc(iuently in cadences by bn'dge-toncs and a shifting 
of the syllables. Instead of this, fc is used to denote the 8hari> 
of fah, and ta to denote the Hut of tr. Thus the inel(xly of 
Dupuis’ chiuit, written on this plan, would be— 

I m I f : f I m I m I £e : a I • ; fe I » :— || 

Chromatic tones, which do not change the key, mv on the 
same plan, expressed by changdng the vowel into “ e ” when it is 
to be shai 7 >ened, and into “a” (pronounced “aw”), wlien it is 
to be flattened. Thus d d>\l /<;, and / to, m mn, &c. The. 
minor is not regarded in the Tonic. Sol-fa nie.tliod iis a different 
scale, but merely as a “ mode ” of the nuijoi', in wliich luh instead 
of doh is the key-tone. Thus A minor would he (^lled “ key C -, 
lah mode.” The shax’p sixth of the minor scale is called bah; 
the sharp seventh, #c. , , m . c i «- 

The method of teaching as.-sociated with the ^ rimic bol-la 
notation is very carefully graduated. The pupil is_ first taught 
the notes of the tonic chord, then tho-so of the douiinaut chord, 
then those of the sulKlominant chord—thus completing the 
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scale. Tlio teacher studiously airoids either singing with his 
pujnls or employing an instrument to lead them. He teaches 
them by singing while they listen. This creates in them iude- 
Hjndent power. Exercises in writing down tlie names of tones 
lennl are used fi-om the first, in order to train the ear. A set 
of time names, or lan^mage of rhythm (borrowed from the 
French), serves to simplify the learning of Time by separating it 
finin Tune. The pujnls are taught to discover in each of the 
seven toncH of the scale a characteristic effect. Thus doh i& 
cttlletl *‘finn,” lah “sorrowful,” &c. This is reckoned most 
valuable in helping the ear to jiroduce the sounds with true 
intonation. A set of Hand-signs is used for these tones, wdiich 
further exemplifies their mental effect. The Tonic Sol-fa Col- 
lep, which is merely an examining body, having its offices at 
Plttislow, grants sixteen certificates, five in vocal jiractice and 
notation, tliree in Theory, one for the teacher, four for various 
classes of instraments, the others in haimony-analysis, coni]»o- 
sition, and the staff notation. Of the principal certificate 
H6,0()0 have been granted. Upon the fonnautions laid by Miss 
Glover, Mr. Curweii has in itHreni years built up a system 
of harmony which Jiaa been used with marked success l)y a 
large bund of students in all parts of the kingdom, who, by 
means of “ correspondence classes,” send np their exercises for 
correction. 

The Tonic .Sol-fa niovcnient was limt Ijroiight jmnuineiitly 
before the public by tiie children’s festivals at the Crystal 
Palace, the first of which was held in 1857. In 18(17 the Tonic 
.Sol-fa Association (.'hoir, under Mr. Proiuliuaii, attended the 
liitenuitionni Choral Conipetilion at Paris, and obtained a prize. 
The stiuh-nls of themetlKxl have been successful in examinatimis 
conducted in the old notation. Thus iii the last six years they 
have obtained two-thirds of the certificates in Musical Theory, 
granted by Mr. Hullah at (lie .Society of Arts. In I8(>!) llic 
Oommittee of Council on Education recognized tlio Tonic Sol-fa 
system on eipuil terms with the old. In 1872 the London 
Sdiool lloaril adojited the system, and tlieir example has been 
widely followed by provincial hoar«ls. Tonic Sol-fa choirs have 
won seveml jirizes at the naliontd music nuHiliiigs at the 
Crystal Palace. It is estimated that 315,()(K) jmpils ])uhs 
througli Tonic Sol-la classes each year. The system lias been 
carried by missionaries and emigrants to all parts of the 
globe. Tunes have been printed in Chinese, .Singalesc, Arabic, 
Spanish, Mulagusli, &(*. 

The ])romoters of the method have not as yet urged its use 
for iiiKtrumeiiinl jiurjioses. Put an increasing number of 
Tihiyers on the oigmi, hanuoiiium, ami pianoforte, prefer the 
Tonic Sol-fa notation. It has been also successfully ai>plied 
to striiigetl. i-eed, an<l brass instruments, hotli by solitary 
])hiyers and in liarnls. It is found tliat Tonic Sol-fa pupils 
vi!ry readily learn tlic old notation, and are alway.s ambitious 
to do so. Thus, instead of being antugunislic, it is proving a 
means of introducing large niuuhers to the established nota¬ 
tion, and hills fair to xvork cuiicuiTcntry’ with it. 

For a further account of the Tonic Sol-fa method, sec Cur- 
wen’s ‘ Standard Cloiirse of Lessons ’ and ‘ How to Observe 
Harmony,’ small works luiblislied at the depot, 8, Wurwick- 
lane, London, K. C. 

TONICITY, in Physiology, a lei in ajiplied to that contimums 
slate of muscular contraction iiy wliich such jiartsaslhc face are 
ke])t symmctricnl and free from distortion, and other piurts we 
maintaiue<l in an open or dosed state according to the function 
they have to discharge. 

TONNAGE, of a ship, is a mode of estimating the interior 
capacity. A ship beiim bounded on all sides by curved surfaces, 
of varying character, the enclosed space can only he accurately 
measured with difficulty and trouble. Hence a sort of rough 
general nile is practically adopted. It is assumed that a space of 40 
cubic feet sliall constit ute a ton (4() cubic feet of water exceeds by 
oiilya little 1 ton in weight); and the tonnage of a shipis consideml 
to he the multiple of this ton which most nearly corresponds with 
the inteiual capacity of the shij). An ohl lule was to multiply 
the length by the breadth of the ship, assume that the depth was 
euiiul to the breadth, multiply by tliia breadth and divide by 94. 
The (piotieiitgave the luimber of tons “burthen” belonging to the 
IiiX), which burthen became a standard fordetennining harbour- 
dues, li^it-dues, and many other of the ini^wsts laid upon ship¬ 
ping. The system was an absurd one, because it assumed that 
every ship is just as deep as it is broad ; and it proved to be mis¬ 
chievous, Imcause it temiited shipowners to build tlieir vessels 
veiy narrow and very deep, in order to lessen as much us possible 
the dues for a ship of given cai^o-capacity, and the ships were, os 


a con8e(]^aenoe, rendered unsafe in roug[h weather. This system, 
anomalous as it was, remained in operauon in England from 1719 
to 1836. In the last-named year an Act of Parliament established 
a new mode of estimating tonnage. The instruction!^ as given 
in the statute, arc minute and intricate; it will suflice here to 
say that the system not only takes in the depth as a quantity to 
be measured, but makes allowance for the vaiying curvature of 
the hull; the depth to the bottom of the hold is taken at three 
diderent points in the length of the diip ; and the breadth in 
measured at five different elevations in the dejith. If the x^essel 
is built partly for passengera and partly for cargo, some of the 
meosiireincnts are taken in a way different from that adopted 
when it is for cargo only ; and when the vessel is a steamer, 
allow’ance is made for the space occupied by the engines, boilers, 
coal-bunks, &c. The “ N.M.,” or New Measurement, is more 
accurate than the “O.M.,” or Old Measurement; but even 
now it is not always certain, when a shipowner is advertising 
the merits of his craft, whether bv “ tons burthen,” or “ tons 
measurement,” or “ tons register,” nc means cargo space only, 
or caigo and passenger space combined. He prefers to use high 
numbers, if by so doing he can convey a notion of a fine large 
shijj; but the official registered tonnage he keeps low, in order 
to maintain the dues low.. In jireparing the register for an ocean 
steamer, the gross tonnage is measured first; then three deduc¬ 
tions are made,—for passenger space, crew space, and engine 
space; and thus the “register tonnagi!” is arrived at. Wliiui a 
slii}) undergoes any material alterations, a re-survey and re- 
measurement are made by the authorities, to asceitain whether 
the register-tonnage has been affected. 

Consequent on the opening of the Suez Canal, the Friuich 
govemiiient consented, .hiiie, 1873, to ado))t the English tonnage 
code (wliich is adojited by most continental nations), as more 
accurately nipresenting the real cargo sjwici' of a ship. 

TOOLS. Tlic hand-tools or implements used by artisans in 
the various ni(*chanicul trades an; for the most part simjile in 
chai'acter. They comjirise Imnimers, files, rasjis, vices, planes, 
saws, chisels, gouges, awls, gimlets, screw-drivers, sipiares, bevels, 
jduiiimets, piincbt*s, rimers, dividers, compasses, callijiers, pincers, 
nippera, jdiers, scrapei’s, burnishers, gauges, chamfering tools, 
deepening and hollowing tools, tweezers, screw-keys, brushes, 
buff-sticks, shears, scissoi-s, drawplates. rules and rulers, sjioke- 
shttves, braces, bits, augers, axes, adzes, hatchets, cleavers, mallets, 
knives, jiricking irons, creasing irons, needles, bodkins, thimbles, 
irons, drills and drill-stocks, nieasuresj modelling tools, trowels, 
pinkingirousuiid jmnehes, crowbars, knitting jiins, netting needles, 
scribei's, jiestles, mortars, tinmen’s tools, braziers’ and jdumbers’ 
tools, blasting tools, (piarrying tools, &c. Some of these are 
descriheil under approjmate lieadings in E. C. or E. C. S., others 
arc too simple to require descrijition. What arc called iiiachim 
tools, in whicli steam-power is brought to bear upon tools or 
working apparatus of large size and almost mathematically 
accurate working, arc descriVicd under such headings as Lorinci, 
PLAniNu, Screw Guttinc, Lathe Turning, Steam Hammeics, 
&c. They are among the triumphs of recent mechanical inven¬ 
tion, due to the skill of Whitworth, Fairbaim, Armstrong, 
Nasmyth, and other mechanical engineers; and furnish th<i 
means whereby machines generally con be finished with a truth 
tuid regularity lumtUiiiuible hand. 

TOKMUTIG {Top€VTiK-fi), the uncienf Greek tcim for the 
liner artistic work in metal. fCA:LATURA, E. G. S. col. 404.J 

TORl’EDO, an explosive intended to act imdcr water against 
the bottom of a sliij). At the siege of Antwen), 1585, the Dutch 
employed exjdosiuu vessels which burst xvhen llicy approached an 
enemy’.s shij); each vessel had clockwork which set a matchlock 
ill action ; and the destructive elfect dejiended on the accurate; 
timing oi' tlic mechanism. They were so fur successful that 
eight hunded Spaniards lost their livt;8 therl;b^^ The English 
employed floating jietards at the siege of Rochelle, in 1C28, but 
without much effect. For nearly two centuries, although many 
torjiiMoes or marine explosives wore invented, none attracted 
mucli notice. In 1804, a ‘ Catamaran Expedition’ was sent 
against Napoleon’s Boulogne flotilla, intended for the invasion 
of England. The catamaran, invented by Fulton, the American, 
was a cofler, or oblong box, abcait 21 feet long by 3]^ broad, 
luaile of thick pliuik, lined with lead, caulked luid tarred in th<; 
seams, covered witli canvas, and coated with hot pitch; it con¬ 
tained 40 barrels of jiowder, other inllammablc matter, a piece 
of clockwork, and enough ballast to keep tlie ujiper Burlace 
about on a level with the water. The catamaran was towed 
near the enemy, and then left to the action of the tide to be 
drifted foul of the enemy’s vessels, to which it was to cling by 
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means of grappling irons, floated with pieces of cork. The I 
clockwork was so adjusted, that in five or ten minutes after the 
catamaran was launched, a mainspring drew the trigger of a 
lock and fired off the powder. There were too many aiances of 
failure her& and little niischief was done. Lord Cochrane in I 
1809, and the Chinese in 1850, employed contrivances whicli, 
like the above and like fireships [Fire Ships, E.C. vol. iv. col. 
92], floated on the prface of the water. 

Tlie principle of the torpedo, as now understood, is the ex- 
plocling of the mass when in or under the water. David Bush- 
iiell, an ingenious American, invented contrivances which were 
used during the War of Independence, to shatter or injure 
English ships hy means of submerged boats, carcasses, and kegs 
of gunpowder : they wrought little damage, hut suggested idtSs 
to later inventors. Bushiiell and Fulton hotli invented boats 
that could he propelled some distance under water, and used to 
attach lorpetloes or explosive bodies to the bottom of an enemy’s 
ship. Such contrivances were not in favour with the En-di'sh 
aihnirals of George the Third’s reign ; Earl St.Vinwmt demmneed 
any attempts to “encourage a mode of war which those who 
command the sea do not want, and wliicli, if successful, would 
deprive them of it.” A notion tluit torjicdo warfare would ho 
peculiarly harharous and brutal tended to increase the dislike 
of such novelties in England. Hence a more tardy atlcntion to 
this subject than in fondgii countries. Several years after 
Fulton’s death, Colonel Colt took up the iiniuiry, and made 
many expeilmeiits on the application of electricity to the firing 
of submarine explosives ; he produeed some striking results 
between 1829 and 1843, but his jilaiis were not systematically 
adopted hy any government. 

The Russian war may be said to linve commenced a new cm 
in this matter. The Russians exploded many suhmerged lor- 
p(;does in the Baltic to injure the English and Freiicli 8hi]>s. 
They were conical ve^ssels containing an exjdosive coniiio.sitiou, 
which was ignited by a chemical action of Hul])]iuric acid on 
chlorate of potash; hut as tlie <'omiuencement of this netiou 
depended on concussion against the, ship to he si ruck, the efltad. 
was uncertain, and ]»roductive of but little damage. Submarine 
mines, charged with gun-cotton, and tgiiited by electricity, were 
used by tlu; Austrians during the Austi’o-Ttiiliuu war of 1859. 
During the American civil war, 1JS(U to 18(i5, no less iluui Ihirty- 
(jight vessels were destroyed by t(;r]Xtd(»es, ino.stly Federal sbips 
attacked by Confederates ; but in twelve of these instaiiees the 
torpedo destroyed the Vi'ssel to which it b<doiig(ul. ship, 
the CVmwaedorc/ones, was blown to ]tiecA*s by a ebaige of 1750 
lbs. of ])owder, placed in the bed of James River, and (ired by 
electric ndres managed on shore. The toipedoes used by ilic 
(kmiederates were either buoyant or framed ; the buoyant 
were moored to a depth of about 10 feet below the surface 
of the w’ater; the otliers were attachcil to a framework in 
shallow waters, ’rhe shajies ditfered greatly, and tin; chaige 
varied from 27 lb. to 1501b. Some bad mecbunical fuses, 
some, chemical, and the r(*st electrical. Tie outrigger- 
torpedo w'as a cigar-shaped steamer, all hut a small portion 
submerged; a spar 10 feet long exttmded late.rally, with 
a 60-lh. cliarge suspended from the end, to be ignited by a 
chemical fuse. One invention, used in 1804, was a submarine 
boat, which could be, lowered to any dejdli, ])roj)elle<l four knots 
an hour hy hand paddles, and sui)i)ly i'resli air to a ci*ew of 
nine men for Jjulf an hour; she dragged a floating tori)edo until 
it came under the keel of an enemy’s shiji, wliere it was imale 
to explode. It was used etfectua'lly <aice, and dc.stroyed the 
Federal sloop but neilber the submarine boat nor 

its crew w'os ever seen again. The Federals armed a miiiiber 
of steam launches with outriggers, having trigger lines to ignite 
tor|ie,does suspended from the outer ends; but the danger 
inflicted on the enemy was not considerable. The chief result 
was moral rather than imiterial, in both navies; oflicers and nicii 
were hew'ildored hy the sudden and insidious a])prottcli of the 
torpedoes, W'hich often set at naugdit the c^ilculalions of com¬ 
batants otherwise cool and determined. This moral eflect was 
similarly produced in the Baltic, and oil the luoutlis of the Elbe 
and the Weser, in 1870-71 ; the Prussian torjiedocs, Hnhmei><ed 
ill great abundance, succeeded in keeping off the French fleet. 

Outrigger torpedoes attached to small steam launches have 
been experimentally tried in many diffenuit I'onus; the out¬ 
rigger being in some instances 25 feet long, and immersed 
10 feet under water ; the trigger line, electric wire, or fuse, runs 
along the outrigger; and the tor^do itself is shaped and 
charged in diverse ways. The German goveniment has con- 
struSed special torpedo vessels, instead of attaching torpedo 


tornedo, now engaging much attention, is a 
of oblong box, to he towed h\' a long n.pe. It is charged 
witli gunpowder, gun-cotton, lithofracteur, or dynamite; and the 
cnai-ge is ignited hy causing projecting levers to come in contact 
with an enemy’s vessel, the levers foiving ilown a holt wdiich 
explores a detonating compound contained in a tube. The 
ior|>edo is supported on a hiioy; and, for the production of the 
line eflect, great celerity is required in the steam vessel which 
tows It, 111 order Unit the levers may strike forcibly against an 
enemy s siiip. 



IB insciiargliU limn a tube hi 
the bows ot a steamer ; an a]>]>aTatus called tbe ejector drives it 
out, and at Iho same time sets the mecjianism in action. Tlio 
torpedo travels onward hy its pneumatic force, and explodes 
when the fore-end strikes nn cuiemy’s sliip. TJic o]icvators in 
the Rteamer lake aim, before tliey diMchi'»'ge this singubiv rocket, 
w'hicli can travel BKk) yards at a speed o' Si"en knots an hour. 
If the .Htcamer ta‘ the enemy is moving, stili more if both are 
luoviiig, this accuracy of aim ivould bo a ditticulty. 

(.5a]|tain Erii'ssou’s torpedo, much examined aiid criticised iu 
America in 1872, is to oe immermsl 15 or 20 feet below water, 
and will carry a <*.bavge of 400 lbs. of nitroglycerine right under 
the bottom of an enemy's ship. It is moved by atmospheric 
air under moderate pressure. The operator is in a vessel W'liicli 
lows the torpciU); a tubular cable naif a mile long connects 
tliem ; coni]>icssed air is driven through this cable ; and tlie 
inovcineiitH of llie tnrjiedo are thus govcrneil from the vessel. 
The torpedo, made of iigJit galvanised iron, is 10 feet long by 
19 imdies (liunictc-r, and luis primellers wdiioh can bo acted oil 
by the comj>ressed air conveyed t»y the. cable. The cable can bo 
W'ound or unwound on boanl the vessel, so as to retain the 
torpedo at any tUstance, not excewUno half a mile ; the steam 
])ower of the vessel gives a speed ol 10 knots an hour, in ap- 
jmnicliing .an eueiu} 's shi)) , W'bile the firing of the torpedo can 
be ilfilayed until tbe projier moment siMuns to the commander to 
bavi' arrived. 


’J’he Ameriijan goveniment are also testing a new torpedo 
boat, 25 feet long by 3 fisd. dianieter, to be exploded by a gal¬ 
vanic battery on sboro. It lias a moving ]>ower, depending on a 
carbonic acid gas engine, the cbeniistiy of which is set to work 
by a current througli a wire ; it is comidex in its mechanism 
for sUirtiiig, steering, and .sto])ping; and tbe exploding at the 
e.xact time and sjiot is depi ndejit on many conditions. 

It will tlius be seen that torjK'iloes vary givatly iu their cha¬ 
racter. (lun])owder, gun-cotton, dyuamiti*, and iiilroglycerino 
ns the exphtsive material; mechanical concussion, clieiuicul 
action, time fuse, and electric c-urreiit, as the means of ignition ; 
a floating power in the torpedo itself, or a dependence on the 

I iow’er of a boat or some other vessel ; a c.onni'ction witli this 
lont or vessel by means of im outrigger, or by a lowing cable ; 
a umde of ••onirol by compressefl air through tin' Jiollow* of 
this cable, or by a current tlirough n wiiv ; the self-destruction 
of a costly ajipaiutus, or only of a slieet-ii’oii vessel filled with 
combustibles, when tbe torjKiilo is fired ; tbe ]>owcr of acting in 
any sea or ocean, or only witliin visible distance from the 
shore; the power of the enemy to see the toipedo on or near 
the surface of the water, or tlie total immersion at a depth of 
several feet - these, iliversities show that the whole subject is in 
an exiierimental stage. Tlu; ne.xt great naval war will probably 
solve many of the problems conneettid with it. Classes have 
been established by the Government at Portsmouth for the 
instruction of different grades of imval and murine artillery 
oflicei's in the, use of torpedoes. 

Beaide.s jiuhlished deacrijitions of jiarticuhir torjiedoes, the 
geiienil subject is treated with much fulness in Von Schelika's 
Treatise on Coast Jhfence: (>)j)imuinler Banies’s Huhmtrim 
Warfare; Commander Dawson’s OJf'ensire Tnrjmb Warfare; 
Major .Stothaixl’s Defemioe Sulmuinne il^arfare; and Captain 
Haixling Steward’s Hnlrmarim Mines. 

TORQUE or TORC, from the Latin tornneo, to twist, whence 
UrrquiSf a kind of collar or circlet moile of hrou/c, silver, solid 
gold, or thick gold wires twisted together and worn as an orna¬ 
ment round the neck, originally ny the Persuins and other 
Asiatic nations, and afterwards hy the Romans, Gauls, Germans, 
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Celts, and Britons. A torguu when twisted spirally into several 
continuous coils became an armlet (torquis hradiialU or armilla\ 
and in both forms these ornaments were often bestowed among 
the Bomuns as prizes for valour displayed on the field of battle. 
They vary considerably in size and weight. Many examples 
of them discovered in various countries may bo seen in the 
British Museum, some l»eing remarkably line siwcimens, more 
('St)ecially a bronze one of late Celtic work in the collection of 
British Antiquities, and two gold ones from Capua in the newly 
acquired Castellani collection. 

TORSE nVREATH, E. C. S.J. 

TORTICOLLIS ; WRY-NECK, a contraction of the muscles 
of one side of the neck, duo to rlieumatism or neuralgia. 

TOTEMTSM, nature worship, that stage succeeding Fetich- 
ism [Fehch, E. C. S. col. 985], in the religious progress of 
sav^e races in which, without abandoning their belief in 
Fetiches, they add to it the worship of the sun, moon, or stars, 
mountains, rivem, trees, stones, animals, or other natural 
objects. (Tylor, rrmitivc Culture^ ii. 213-4 j Lubbock, Oriyin 
nf OivUimtvm, 119, 109.) 

TOUCH-PAPER AND TOUCH-WOOD. Touch-paper, 
formed of paper saturated with nitre, is a kind of tinder much 
used in fire-works. Some of tlie German fusees for smokem am 
a kind of toucli-naper. Decayed willow and many other kinds 
of decayed trees form touch-vmd, and serv'e as tinder. 

TOliOlI-STONE, a smooth black piece of basalt or of bitu- 
ininons (piartz, employed in assaying iinil goldsmiths’ wmrk, to 
ascertain ajjproxiinately the (in.ality of the metals. Small bars 
or needles are formed, one consisting of pure gold, one of 23 gold 
and 1 coj)per, one, of 22 gold and 2 copper, and so on, down to 
any degree of poorness in tlie gold used for cheap jcwfdlery. 
when the needles are rubbed on the touch-stone, tliey leave 
coloured streaks, light red or dee]> red according to tlie liiieness 
or coarseness of the gold. When the gmld to be tested is rubbed 
in a similar way, its Htrcak is compared to those ol' two or more 
of the needles, and its (Uiality is uB.sunicd to ho similar to that 
of the needle wliich yields a similar streak. Tlie scientific pro¬ 
cess of nssfiyiiig determines the quality of an alloy much more 
accurately; but as a few grains are retiuirid to be scrajied off 
for this purpose, aud as siieh scrajiing would he detrimental to 
articles of delicate goldsmiths’ or jewellers’ work, the method by 
touch-stone is often adopted instead. Tlie streak itself may bo 
cheulie,ally analysed by means of nitric acid, which di88olvc.s the 
copper and leaves the gold uudissolved. 

TOITS LE8 MOIS ; kST. KITT’S ARROWROOT, the fe- 
cula or starch of the (janna voccinea, which flowers every month, 
wlience tlie nnim\ 

TOW, the short and inferior fibres of tlax, separated from 
the rest by carding. [Ltnen Manufacture, E. 0. vol. v. 
col. 293.1 

TOWER {A.^.toroviorr: German, thurm: Italian, tmre: 
French, hwr), a lofty biiil<ling, usually of several storeys, narrow 
as compared with its lieight, and ordinarily attached to and 
forming jiart of a castle, palace, church, or oflier large edifice, 
above tins main i>arl, of winch it is consiilerably elevated. From 
tlie earliest jierioil of history towers were Imilt for military pur- 
jioses; and both among the Greeks and Romans tlicy were 
constructed as strong isolated keeps, or strongliolds and ])lace8 
of ultimate retreat, and also attached to castles and to tlie Avails 
and gates of fortified towns. Detached towers were also em¬ 
ployed ns lighthouses ; of these the Pharos of Alexandria m'os 
tlu^ most famous; a good exiininle is still e.xtant at Dover. 
J.hit it Avas in the middle ages that towers most occupied the 
attention of hotli ecclesiastical and military architects. Towers 
of the latt(*r class will be found sufficiently illustrated under 
Cakti.e, E. (5. vol. ii. col. 647, and Baruacan, E. 0. vol. i. col. 
436. (’hiirch Towers aiv- described under Church, E. C. a'oI. ii. 
col. 898; Nou.man Auchctecturk, E. C. vol. v. cols. 965 and 
971 ; and Gothic Architecture, E. C. vol. iv. col. 436. As 
distinctive exanqiles of English church toAvers of the several 
])eriQ(l8 of Medimval architecture may be cited —NormaUf the 
central tower of Norwich cathedral, that of St. Alban’s abbey 
church, and the transept toAA'era of Exetiw cathednil; First 
Pointed^ the central tower of Salisbury cathedral, an admirable 
Avork ; Second Pointed^ Lincoln cathedral; Third Pointed^ Cuu- 
terbnry cathedral,Gloucester cathedral, Magdalen college, Oxford, 
and many otliers, the towers of this period being very elegant 
and characteristic structures. Tlio heights of the most cele¬ 
brated church towers are given in tne "Table of Spires, 
English and foreign,” Sfires, E. C. vol. vii. col. 726. The most 
distinctive classes of detach^ or isolated towers ore described 


in separate articles [Campanile, E.C. voLii. col. 537 ; Round 
Towers, E. C. vol. vii col. 197]. The most important tower 
of recent erection, the largest and loftiest square toAver in 
the world, is the Victoria Tower of the Palace of Westminster, 
designed by Sir Charles Barry, an elaborate specimen of Third 
Pointed palatial architecture, 75 feet square and 336 feet high 
to the top of the pinnacles: the tower of MechUn cathedral is 
loftier (348 feet to the top of the paranet), but it is unfinished. 

TOXICOLOGY (probably derived from to^ov, used in^ the 
sense of an arrow, as a carrier of poison, and \Ayos, a description^. 
That branch of medical science which treats of poisons, their 
classificatiun, description, effects, antidotes, &c, 

TOY MANUFACTURE. Dr. Faraday once remarked that 
“hoys’ toys are the most philosophical things in the world,” 
He nad in mind the laige amount of scientific truth illustrated 
by the action of peg-tops and humming-tops, tee-totums, pojj- 
guns, pea-shooters, cups and bulls, suckers, slings, liooiis, &c. 
Toys also illustrate, to some degree, national cnaracleristics: 
such 08 the toy-ships of Englainl, the toy soldiers of Germany, 
and the toy millinery of Paris. 

The manufacture of children’s toys forms a considerable item 
in the trading industry of Europe. The United Kingdom alone 
imports foreign toys to the A'aliie of 200,000/. annually, besides 
supporting an extensive home manufacture. 

The doll is perhaps the most nnivemal of all toys, the most 
varied in the materials of which it is mode, and the most diverse 
in the prices charged—from one farthing to several guineas. 
English dolls, eHjiecially those made of Avax, e(],ual in skilful 
AA'orkmanship those made in any otlier country ; but tin; cheaper 
dolls Ave import; Avliile tlie French take the lead in the dressing 
of dolls. Many (d the dolls are made of sheepskin stuffed Avith 
sawdust; except the hands, in wliich iron or steel fittings are 
inserted, to facilitate the nmving of the fingers. The leather is 
cut out by stamps fixed in handles, then seAA'ii into form by 
.skilful iieedleAVomen, and stuffed with sawdust. Dolls’ heads 
and busts are often made of porcelain ; tlie cheajier kinds all in 
one piece, Avith painted eyes ; the better varieties in two ))ieees, 
that the head may move round a little on a sort of joint, and 
with glass eyes inserted in sockets. The manufacture of these 
eyes constitutes a curious branch of ghtss-bead making; and 
the market has to bo carefully studied by the makers, black 
eyes being most in favour in some coiuitiies, bine in others, 
hazel in others; while even in the same country, fashion in this 
m.atter changes from time to time. The same remark apjilies to 
liair ; the hair-Avorkers in the doll trade find that the market is 
sensibly affeiited by the prevailing fashion among ladies; at 
jireseiit, a golden-haired noil Avill sell much more readily tlinn 
one Avith lilack or brown hair. In most dolls the, hair (often 
mohair) is made into a kind of wm, and then put on ; but in the 
better spedmens of Avax doll, the hairs are. inserted one by one 
in the head. Various kinds of composition are used for dolls, 
moulded sonicthing hi the same Avay as avux and i)orceluiu. TIh; 
rag-doll, wlien Avell made, is an iiigeniou.s production, I’eqiiiring 
much care to maijituin the proper shape. The wooden doll, tin; 
most durable of all, calls for an exercise of skill in Avoodwork 
and curving Avliich is more developed in Germany and the 
Tyrol th.an in France an«1 Enghiiia, Many of the so-called 
Dutch doll.s are made in the Thuringian Fore.st, and arc brought 
down the Rhine to Ilotterdani for export. The Parisian (loll 
dri'ssers change their fashions every month. There is a com¬ 
mercial reason for this, apart li’om making tlie dolls attractive ; 
seeing that the dolls are sent to various parts of the Avorld, 
dresseil as types or models of the prevailing fashions. Crying 
dolls, ‘ ])apa’ and ‘ mamma’ dolls, walking dolls, gutta-percha 
dolls with articulated joints—oi-e other varieties, in which much 
technical ingenuity is displayed. 

Another notcAvorthy type or class of toy is the Notdds ArJcj 
the boxful of carved animals, saleable at prices vasying from 
one penny to ten shillings. The skill of the Germans and 
Tyrolese is conspicuously shown in this kind of work. In the 
valley of Grddnerthal, in the Tyrol, where almost every cottage 
is a carvei'’B workshop, Noah’s Ark animals are made in large 
quantitiei^ of a roecies of soft pine knoAvn by the name of 
dehelnus^fer. One mode of making them is novel and striking. 
The wood is cut into slabs, say fifteen inches in diameter by 
three indies thick, the grain running in the direction of the 
thickness. A circular piece, six inches diameter, is cut out of the 
centre. leaving a ring four or five inches brood. This ring is 
turned in a lathe, with chisels and gouges, over every part of the 
surface, on both sides and on the inner and outer ecmes. The 
curvatures, ridges, hollows, swellings, &c., axe remaikable, but 
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are onlj interpretable by the workman. The ring is then cut 
up radially into ^ces, each of which preaonts the outline of a 
horse or other animal on both sui'faces : the shaping of the wood 
in the lathe having been such as to bring ab^out this result 
Each separate piece is then brought to a finished state by hand¬ 
carving. The dimensions of the slab and ring we have assumed 
for illustration the exact dimensions vary according to the 
size and shape of the animal—only one kind being made from 
each ring. Tails, the ears of some animals, and elephants’ 
trunks, are made in or from separate rings, sliced off, carved and 
glued into their proper places. Without the speed of produc¬ 
tion which this lathe-work ensures, the finished animals Iwell 
shaped and smooth of surface) could not be sold so cheaply as 
they are. One of the museums in Kl'w Gardens contains illus¬ 
trative specimens of this singularly-ingeiiious inunufacturo, in 
various stages of progress. 

The turning and carving of wood, the casting and hammering 
of metal, the cutting out and embossing of sheet metal, the 
cutting and shaping of cardboard, the moulding of gutta-percha 
and india-rubber, the pressing of jiaphir macho, the jiainting and 
varnishing, the gilding and silvering, tlie lacquering and polish¬ 
ing—-these and other workslioj) processes give rise to the almost 
endless variety of children’s toys, the cJassificatiou of which 
would he no easy matter. If games were included among tovs, 
wo should have to claim excellence for Englisli cricket halls, 
traps and trai) bats, balls, bowls, crotjuet mallets and balls, 
chess, draught, and hackgauimon hoards and men, and a variety 
of other apparatus for out-door and in-door games. Magnetic 
toys and mechanical toys arc largely made in France and 
Bavaria. Dolls’houses and furniture, retail shops and fittings, 
are toys much in favour, sometimes displaying gre-it nicety of 
minute workmanship. To}’- railway trains, vehicles, soldiers 
(one foreign house makes 10,000^. worth of tin soldiers annually), 
toy swords and guns, drums and trumjicts, geometrical and 
arithmetical puzzles, dissected puzzles, puzzle toys and boxes, 
pith toys and paste toys, wires and peas to make up into ohject- 
lessons, miniature boxes of tools, boxes of conjuring tricks, 
miniature theatres with pasteboard men and scenery, compres- 
flible grotesque heads—all tend to render the toy manufacture a ' 
large branch of industry. j 

TRACHEA, in Anatomy, that part of the windpipe which 
intervenes between the larynx and lironchial tubes. It consisU 
of incomplete cartilaginous rings in front, formed into a tube by 
a flat elastic membrane behind. It runs down the neck between 
the gullet and the skin. 

TRACTION ENGINE. The profitable use of Tmetion 
Engines, termed “ Road Locomotive Engines ” in a recent Sta¬ 
tute, in conveying goods on coiiimon roads, is only of recent date. 
A few arc now thus em])loyed, and the Wolverhampton experi¬ 
ments of the Royal Agricultural Society, 1871, proA-^etl th(>ir 
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for carrying agricultural produce to market, and for tetching 
home manure, lime, and coal in ixsturn ; also, for convoying 
timber, coal, bricks, stones, &(!., to and from railways. I'liey 
are strongly built, and so coupled that a train of eight or ten 
foUowone another,eat‘li in the track of the preceding one, 
thus working in curves and going out and in at gateways with the 
greatest precision. The two waggons in the engraving are 
diHemntly constructed purposely to show details of this kind. 
The traction engines oi this firm have been greatly improved 
since 1870. Those acquainted w ith the original will reniemher 
that they had a disc steering wheel in fnmt of th' two wnin 
steerage wheels. Now, the main steerage wheels are actuated 
froni the foot-plate by means of a hand-wheel, and worm and 
chain gear, as ^lown in the engraving, so that one man manages 
the engine witli greater accuracy than two did before. The two 
driving wheels, instead <»!' being, as in the old maebnie, driven 
by pitch chain gear, are now actuated by spur gc a- i'lHtin the 
crank sbaft, and to ctlect this and otherwise strengthen the l)oiler 
and working parts, Uie two side j)lates of the tlre-hox are ex- 
tende<l upwards and backwanls, each in one piece, so as to carry 
the bearings of the crank-shaft, counter shaft., and driving-axle. 
By this imjwove.ment tlu! contivs i)feBurvo their true position, 
riui cool in the hearings at a consiclerabic -sci^nction in tlio w^r 
and tear of the working parts, including the boiler; and with 
increase*! effect from a given consumption of steam and fuel. 
The cylinder is supplieil with steam from the dome which suiv 
mounts it, the dtune being in direct communication with the 
boiler, so as to obviate jainiing and the use of pipes. The engine 
has a governor and Hy-whcel for threshing, &c. In this respect 
itdilfers from the common road traction engines, fig. 3, which do 
not retjuiro a governor, the load ujtou the piston being nearly 
uniform. The driving wheels ore made of iron, and are fitted with 
compensating motion for turning and working in curves, &c. 
The wlieols have also a powerlul brake*, and the engine a link 
reverse moti*)n. 

The engraving, lig. 2, is of a traction engine made by the 
Me.s8r.s. Ransomes, of l])swich, under R. W.Thomsi'n’H ]>atent. 
Its chief peculiarities are the india-rubber tyres of the wheels, 
the vertical form of the boiler, and general conqiactness of the 
whole. About 14 cwt. of vulcanised India rubber are retjuired 
to make tyres for tin! three, wheels of a t(‘,n-horsc engine. The 
tyre.s are. surrounded by steel shiehls to jirevent injury on newly 
metalle<l roads, The elasticity of tlie India rubber allows 
the shields to sink into its substance witliout injury, so that the 
bite on the rou<l is soft but firm like tliat of the pa«l of the 
elephant’s foot with which it has been often compared. Us 
tractive jiowers are great., and its sjieed on hard roads is above 
that of engines with rigid wheel tyres. The “pot-boilor” and 
mod**, of sujierheating steam answer well, and the novelty of the 
wle-h*. affiiir took most people by surprise when the road stcamor 



Fig. 1.—Ti-:**:tIoii Rntj4u*? and Train. 


adaptation not only for road traffic hut also for rauchfann work. 
As Wway “feeders” and “distributors” they are superior to 
horses, and were onco a system of steam traffic properly o^a- 
nised so as to do work by contract a great many horses might 
be profitably dispensed with. 

At the Wolverhampton trials the Mcs.^rs. Avebng and Porter 
cainod the first prize of bOL for their AgricnilturalTraction Engines 
in class 17, and also the first prize of 20/. for the host waggon 
in ciffM 18, suitable for traction engines. The entries ui each 
were numerous, and the awards were as usual pronoimced 
by the iudges after a series of careful competitive tests with the 
dynamometer as well as by field and- road perforniancc. 
annexed engraving, fig. 1, represents Avcling and PorUrs 
prize agricultural locomotive engine, and also their tirst-pnze 
-waggons for general mail purposes. The latter are constructed 
anis AND SOI. Div.”sur. 


first made its appearance, its performance being so much superior 
to lhat of the ordinary class of traction engines then in use. But 
at the Wolverhampton trials it was not able to maintain the 
ground it hud previously won, owing to the iinnrovemoiits made 
ill other traction engines, os fig. 1 and fig. 3. The elastic tyre, 
liowever, has its advantages. 

Traction Engine and Chane. The engraving fig. 3, repre¬ 
sents one of Aveliiig and Porter’s traction engines for road work, 
fitted mth a crane. When doing road work only the crane can 
1)6 removed. It differs from fig. 1 in not being adapted for 
threshing, gi-inding, Ac., as it lias no governor, hut for contract 
work on the road iig. 3 is superior to fig. 1. With the exception 
of the governor the description of fig. 1 given above applies 
generally to fig. 3. The attachment of the train is behind the 
coal-bunker as in fig. 1, and in loading and unloading heavy 
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Fig. 2, '-llioiUBdii's Hoad Stcarnor. 


ing its own waggons. The crane is worked bjr the engine—the 
chain-barrel being thrown into and out of gear in the usual way. 
In otlier respects the engraving explains the nature aiifl ivorking 
of the crane. Since its introduction in 18(58 this engine has 
been one of the most conspicuous and popular objects in the 
trial grounds of the Royal Agricultural Society of England at 


1801 .£217,485,024 
18(52 225,716,97(J 

1863 248,{>19,020 

1864 274,952,172 

18(55 271,072,285 

1860 205,290,274 


18(57 £275,183,137 
18(58 294,693,(508 

18(19 295,460,214 

1870 302,257,493 

1871 329,855,143 

1872 353,375,740 



Pig. 3.—-Tinction Eiiglno and Oane. 


their summer meetings, and the judges at Oxford, 1870, officially 
report thus of its useMness:—“ It is really difficult to speak too 
Iiighly in praiso of the utility of this engine." 

TRADE AND SHIPPING [E.C. vol. viii col. 299J. The 
exports, imports, and merchant-ship voyages, connected with 
the foreign trade of the United Kingdom, were treated down to 
the year 1860 in the article just cited. A snmmaxy of statistics 
for recent years is given in Exports, E. C. S. ool. 946; and 
Ship ; Shipping, E. C. S. col. 1907. An analogous sumraary for 
imports will complete the subject. 


Of these imports, the rc-expoHs to foreign countries have risen 
from about 40,000,000/. to 65,000,000/. per annum during the 
twelve years j the remainder having been retained for homo 
consumption. 

Selecting the latest year for which tlie official accounts are 
available, 1871, foreign and colonial countries furnished the 
goods imported into the United Kingdom in the following pro¬ 
portions :— 

Europe. Russia, northern ports, 13,707,698/., southern ports, 
9,831,784/.; Sweden and Norway, 7,556,611/.; Denmark, 
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2,601,3861, ; -Ge^v, 19,l70,456i.; Holland, 14,017,207/.} 
Belgium, 13,639,020/.; France, 29,476,141/.; Portugal and 
Azores, 4,280,742/.; Spain and Canaries, 7,668,936/.; Italy, 
4,668,313/.; Austria, 1,310,036/.; Greece, 2,037,748/.; Turkey 
6,921,741/.; Roumania, 1,136,099/. The treaties following the 
wars of 1884, 1866, and 1871 somewhat affected the areas of 
country included under the political names of Denmark, Ger¬ 
many, Austria, Italy, and France; the above figures relate to 
the territorial arrangements in force in 1871. 

Am and Asiatic Islands. Java, 481,948/.; Philippine Islands, 
1,386,044/.; Japan, 116,473/.; Chinn, 11,677,668/. Asia Minor, 
Syria, &c., are included under Turkey; the imports direct from 
Arabia and Persia are but small; some of the imports from 
Japan are credited to China, after re-shipment. 

Africa. Algeria, 441,894/.; Egypt, 10,335,647/.; Morocco, 
418,844/.; West Coast, 1,922,046/. Egypt is here credited with 
much that comes from the East by the Suez routcs—canal, Nile, 
and railw'ay. 

America. United Slates, 60,066,201/.; Mexico, 396,740/.; 
Central Amenco, 1,056,204/.; Haiti and San Domingo, 222,300/.; 

1»«26,680/.; Venezuela, 60,258/.; Ecuador 
277,491/.; Brazil, 6,679,778/.; Unigiiay, 1,180,854/.; Argentine 
Confederation, 1,977,977/.; Cliili, 3,816,801/.; Pern, 4,071,212/. 

British Possessions in Europe and Africa. Cliannel Islaiids, 
667,103/.; Gibraltar, 78,157/.; Malta, 1.58,842/.; Cape of Good 
Hope and Natal, 2,875,560/.; Mauritius, 835,512/.; West Africa, 
637,588/. 

British Possessions in Asia and Australia. British India, 
30,961,265/.; Straits Settlements, 2,(585,311/.; Ceylon,3,2.30,076/.; 
Hong Kong, 368,887/.; Australian Colonies, 14,517,586/. 

British Possessions in America. British North Aineiica, 
9,258,430/.; West India islands and Guiana, 6,99(5,372/.; Britisli 
Honduras, 155,317/. 

Numerous small items, not specified, make uj) a furllier 
amount of 1,149,975/. 

TRADES’ UNIONS arc ■working-class associations, often of a 
complex character, which in addition to the general features of 
sick and benefit societies have that of being combinations “ of 
workmen to enable each to secure the conditions most favourable 
to labour.” 

Trjuies’ unions may be looked u}/on ns the. successors of the 
old craft-gilds. It has even been argued that some of the earlier 
trade societies wore formed by the withdrawal of the masters 
from the craft-gild, but Dr. Breiituno considiirs that in no case did 
this withdrawal take place. The many points of resemblance 
he considers to be due to the operation of similar causes. Notices 
of trade combinations and striKes occur at an early period in our 
industrial history, but they appear to have, been clearly excei>- 
tioiml. They are oftenest seen in connection with (he building 
trade, which was more in the nature of a great industry of the 
modern tyjio. Side by side, however, with the master-gilds there 
appear to have arisen on tlie continent supjilementary associa¬ 
tions of jounieymen. lii London these organizations were very 
jealously regarded by the city aulhorilies, and in 1383tliey were 
forbidden by proclamation. When these woiknufu’s gilds (al¬ 
though founded for purely social or religious purposes) came 
under the notice of the masters, they were sujipressed lest they 
should be used as a means of raising -wages. In spite of this 
opposition workmen’s societies appear to have occasionally existed, 
and it is even doubtful whether these were not at one time allied 
to the craft-gilds. How the master-gilds fell in Engljiiid is 
well known. They degenerated into close corjiorations, sellish 
monopolies whose influence caused the removal of imlnstry to 
places free from corporate control. The iiiodeTu industries of 
Birmingham and Manchester owe not a little of their success to 
the absence from them of the vexatious regulations of the craft- 
gilds. But the growth of the modern industrial system, and the 
destruction of the old-fashioned plan of household work, were 
not unattended with evil. The transition from one system to 
another is always marked by suffering. The general regulation 
of the labour system was in the hands ol tlie magistrates, and 
the Statute of Apprentices (6th Eliz. c. 4) laid down the principles 
by which they were to be guided. Tliis fixed thi; minimum term 
of apprenticeship at seven years ; and for the first three appr^- 
tices there was to be a journeyman, and an additional man for 
each apprentice after. The journeymen were to be hired yearly, 
and to have a quarter’s warning. They worked during daylight 
in winter, and about twelve hours daily in summer ; there were, 
however, several holidays. 'Wmea were fixed annually at the 
Easter sessions. The duty thus laid upon the magistrates they 
failed to perform. In the woollen trade mter an interval of disme, 


the rate of w^es was fixed m 1720, but it was not enforced. 
The men thus deprived of their old safeguard naturally combined 
for self.protection. Their associations were prohibited, but the 
magistrates wore ordered to fix the rate of wages to be paid. 

them to do so in 1766, but on a counter 
petition from the masters they declincid. The result was an 
industnal revolt which cost the country some 15,000/L The 
gradual transformation of the trade by the intn^uction of 
machinery, and the substitution of imll-work for domastio 
industry, led to an entire change in the relative position of em¬ 
ployer and employed. Under the old system of small masters 
and domestic industry, the men were to a‘huge extent considered 
08 a part ol the master’s family and were treated in a manner 
unknown under the factory system. The larger capitalists into 
who.se hands the trade was now passing could not exercise the 
same personal supervision over their men as the small clothiers had 
been able to do. 

The fluctuations of the market were sooner felt. The factory 
did not oiler the same refpilarity of employment as the older 
system. Each vibration of the money market led to reductions 
and discharges. The small clothiers hat/ rarely changed their 
men, except for death nr sickness. No wonder that under these 
circumstances the operative cloth-workershave founded 
an institution at 1 lahla.x, which liod for its object the enforcement 
ol the old laws and custom of the trade, and the succour of its 
members in sickness. The. prosecution of several manufacturers 
led to the 8U8]iensi()u of the acts regulating the trade and their 
repeal in 1809. At livsl, some masters were meml>er8 of the 
in.st.il.ution, which expended from 10,000/. to 12,000/. in petition¬ 
ing j’arliament for the regulation of the trade, especially as to 
apprenticeship. The iiistitutiim ussisteil some men in a strike ; 
upon which the masters left it. Thu manufacturers combined to 
put. down the institution, hut were unsuccessful. The suspen- 
si(*n of the woollen acts led to a feeling of desperation on the 
part of the ■workmen, and a factory was burnt down. Yet when 
the trustees of the cloth-halls determined again to take up the 
case of the workmen and small masters, the institution WAS 
dissolved and its fluids handed over to them at Christmas, 1805. 
After 1809 tlie combinations amongst the workmen were frequent. 
This may be taken as a tvpical case. By the failure of the 
authorities to carry out the laws for the regulation of trades, the 
men were forced to combine l\»r tbeir own pruteciinn, or to sub¬ 
mit to many cluinges of which they could not be expected to 
app’-ove. 

The condition of the working classes in many ti-adcs during 
tlie last century was almost intolerable. A characteristic saying 
of an employer of framework-knitters was that the best work¬ 
men were only to he J'uund in mggi’d coats. The end of the long 
struggle came with the rejieal of tho statute of apprentices in 
1814. The workman had no longer even an obsolete law to rely 
upon. The State gavi' up the task of seeing justice done between 
masters and men, and left them to fight tne matter out. Com- 
hiuatioiis of workmen were, however, prohibileil by law, and 
lienee the earliest truiles’ unions were disguised as friendly socie¬ 
ties. This was generally the case before 1824, when combination 
laws were rtqiealed. The greater freedom then allowed was 
e.agerly utilized, and trades’ unions bctiame very common. Many 
of the earlier ones were small, local associations, marked by 
ignorance and violencif. Thl^ increase of education and the 
higher moral tone of the working class have led to ^at improve¬ 
ment in this respect. Devised as a means of combat, they have 
always preserveil the marks of their origin. To enter here upon 
their detailed liistory would he out of place. The circumstonces 
under which tliey arose have been stated, and will sufficiently 
explain their subsequent career. 

The tendency of late years has been towards amalgamation. 
Many of the trades’ unions now represent varied interests, spread 
over a wide area. “ Tho best and most powerful of them, the 
Amalgamated Society of Engineers and the Amalgamated 
Car].)enteTs and Joiners, have an organization and practice as feur 
removed from those of the old local unions as a court of justice 
Ih from a rabble of rioters executing lynch law.” 

The objects of trades’ unions have already been stated in 
general terms. They are for the most part associations for the 
relief of the members and their families, when dejirived of 
wa^jes by sickness, accident, and death, and in addition they 
watch over the trade interests of the members and strive to 
obtain for them advantageous terms as to wages, hours, and 
general conditions of lalwur. It is the last characteristic which 
constitutes their essential difference from the ordinary friendly 
society, The means employed are, keeping a register of laboor 
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WAiited, iMoiog reports of the state of trade in various parts of I 
the country, regulating the number of apprentices, assisting men 
on trmnp in search of woi^ regulating the hours of labour, 
helping men in resisting any action of the employers considered 
to be detrimental to the trade, drawing up trade mes, organizing 
strikes. It is not intended to say that every union adopts all 
the above methods, but they are in very general use. There is 
a very wide difference of opinion as to the wisdom of the attempt 
of the trades’ unions to regulate the condiiioriH of labour. It is 
sometimes contended that it should be left to the law of supply 
and demand; each master being free to oiler what terniH he 
might think proper, and each man at liberty to accept or refuse. 
To this the unionist replies that fair contracts are only possible 
between those who are on something like terms of equality. A 
master capable of employing a thousand men, is practically os 
strong os a union with a thousand members. In dealing with a 
single man, if the master drives a hard bargain, the man has no 
chance of successful resistance. The capitalist has a hundred 
fields in which to work, but the labourer only one. The 
labourer’s necessities are too keen and pressing to leave him really 
a free agent. A single individual cannot insist upon fair and 
honest remuneration when poverty nml starvation arc dogging 
his heels. Again, there is often a tacit if not an t!X])r(isaed agree¬ 
ment as to the rate of wages amongst the employers. 

The employers seek to absorb as much as jjossible of the joint 
product 01 laboui* and capital, A depression of trade is followed 
by a reduction of wages ; but tho converse is seldom the case, 
until the united action of tho men compels it. That the master 
1 ms a disproportionate strength in an individual contract is un¬ 
deniable, and it is dillicult to see what other remedy the work¬ 
man could adopt except combination. 

It is notorious that the worst j)aid trades are those without 
unions. Equally certain is it, that working men owe to the 
unions m^y advantageous regulations whicli they could never 
have obtained by individual effort. The worknuin’s ideal is 
regular employment and steady wages. Fluctuation is disastrous 
to him, and trades’ unions appear to have a steadying influence, 
tending towards uniformity of wag(!8 in the same trade. In the 
cotton trade wages are now settled ))y the joint action of a coui- 
mittoc of tho union and the employers. 

Whether trades’ unions can raise the average rato of wages to .n 
higdicr point than they would otherwise reach has been ably 
debated. Sonu! high authorities in political ('conomy liave. con¬ 
tended that such a rise cannot be elfeclcd. Tliey consider that 
every addition to the workman’s wages results in an cnhaiiced 
price of the article ho produces. If this were true trades’ luiioiis 
would 8iin]»ly be taxing the great body of consumera for the 
bonelit of small sections of jmaluec.rs. lint the theory involves 
the existence of an absolute uncliaiigeable reinuneratioii for 
ca])ital. In this it is dillicult to believe. The money returns of 
any trade aro the result alike of capital and labour. Tlie ja’ob- 
leni is how to divide them equitably. Too little paid to capital 
will lead it to seek other investments ; too little to labour will be 
disastrous iu tho other direction. Between these two extremes 
there must bo a broad baud of profits which may go to the one 
or tho other agent, according to circumsfcinces. 

Trades' unions have also the power of causing many modifica¬ 
tions in work tending to the increased safety of the labourer, 
which individual cllbrt would he powerless to effect. In this 
way tliey have done good service, and may be expected to do 
still more. 

The relation between tho unionist and non-unionist members 
of the same trade is a point of some interest. Trades’ unions 
difter from the old gilds in being merely voluntary associations. 
They do not in any case include the entire body of the trade. 
Often they are a minority. They will generally be found to be 
the picked men of the trade, for skill and intelligence. Their 
nimiber in relation to that of tho working class at large is small. 
The total number of unioiiists lias never ibeen estimated at more 
than half a million; that of the labouring class has been calcu¬ 
lated by Professor Levi as six millions, excluding women and 
children. Whilst the union must necessarily have authority 
over its own members, it has no claim upon those outside. 
Whatever may be a workman’s reasons for not joining the union, 
the law is bound to protect his fuU individual liberty against all 
corporate claims. Tiie workmen however may naturally point 
to some bodies which possess coercive powers, and include the 
whole of the persons follqiwiiig a particular profession simply be¬ 
cause all otliers are prohibited from exercising it It is con¬ 
ceivable that there are men as learned in the law outside the 
profession as in it, but their learning is not idlowed to be a claim 


to practice, without having first entered in the ordinary manner 
what is really a gild. , 

Some trades’ unions have still rules agamstmachmery. These 
are survivals of old-world notions whkh increasing in^lligence 

object is to chock over-produ 

sometimes urged in defence that without a prescribed maximum, 
the most skilful worker would be selected, and his best exertions 
held out hi the remainder as the minimum which could be 
required from them. 

Trades’ unions attempt to keep down the quantity of competing 
labour, by insisting upon long - service apprentices and the 
limitation of their number. The question is partly economical 
and partly historical. The unionists may at least say that if 
their practice is on error it has run through all our industrial 
history. 

The charge of violence has often been preferred against trades’ 
unions, and the dreadful disclosures of unionist murders and 
terrorism at Slieflield, Manchester, and other towns created a 
feeling of i>rejudice in which no distinction was drawn between 
the innocent and the guilty. The most fervid apologist of trades’ 
unions would be ashamed to utter a word in defence of the 
atrocities which wen* then dragged to light. Yet it is worthy of 
remark that those implicated by these disclosures belonged 
almost exclusively to the most imiorant and degraded of their 
class. The trades requiring the least menial ellbrt W'ere those 
mo.st deeply tainted. To the committal of arson, and assassim- 
tion, was sometimes added tlie unblushing hypocrisy of oll’ering 
rewards for the conviction of oflenders whose crimes baxl been 
directed and paid for by the union. The f)bjcct of this violence 
was sometimes to terrify a master, sometimes to i*ocrce a non¬ 
society workman. In 18.54, a man had his house blown up by 
gunpowder, his horse hamstrung, and was hiuiself disabled by a 

istol shot. His offence was working with non-unionists. 

umes Linley, for changing his tnwle and keeping an undue 
number of apprentices, was murdered in 1859. Tiicse were both 
Sheffield incidents. A minor form of aiiiioyance is known as 
“rattening.” This is a Sliellield term where a member of the 
union who fails in his puynieiits or becomes otherwise obnoxious 
to club law, will lose his tools in a mysterious manner. On sub¬ 
mission they immcdiutcly reappear. There has been a great 
change for the better in the temper of the working class, as any 
one familiar with the industrial liistory of tlie last century and 
the early part of the present century will readily admit. 

Trades’ unions vary so greatly in their methods of self-govern¬ 
ment that it is impossible to describe any general type. They 
are all us a matter of course organized on a democratic basis, the 
olliccrs being chiefly lionorary. The ordinary alfuirs of each 
branch are managed by a local committee, but there is ample 
power of appeiil, and generally checks against hasty and incon¬ 
siderate action. From time to time general (conferences anc called 
to which each branch sends its accredited delegate. These con- 
fiirences are at once the parliament and the supreme judiciary 
court of the union, lioinetimes the great unions, instead of being 
simple amalgamations of a number of smaller ones, are really 
federations of tho various local societies. 

The Amalgamated Society of Engineers is the largest and most 
successful trades’ union in the w'orld. It was founded in 1851, 
and was a union of the separate societies of the Engineers, 
Machinists, Millwrights, and Pattern-makers. It had 11,829 
members, and a cash balance of 21,705?. The great lock-out of 
1852, one of the fiercest of the many straggles between capital 
and labour, reduced its men to 9,737, and its money to 17,812?,, 
and was almost expected to kill unionism outright. But at the 
end of 1872 the Engineers laid 41,076 members and 168,313?. of 
funds. The expenditure for that year was, “ donation ” money 
(that is, assistance given to members in search of work) 9,377?., 
sick benefit 18,663?., trade disputes 6000?. 

This last item will show how erroneous is the opinion still 
very common which regards trades’ unions as mere machines for 
organizing and carrying out strikes. On the contrary, a strike is 
alwaj'B a thing which they desire to avoid. Probably the unions 
have oftener checked tlian encouraged the desire of their clients 
for a strike. Tho reasons for this are obvious. A strike even if 
successful is a feiurful waste of wealth, and quickly depletes the 
treasury of even a rich society. When a strike has been under¬ 
taken rashly and on insufficient grounds, failure is inevitable, 
andlresiUtB in a loss of money and prestige. Many of the 
struggles which have marked the present generation have bera 
drawn battles. Those who object to the unions as opposed to the 
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true interest! of the workmen, often calculate the sums spent those considerations and agencies which modify, though the 7 do 
upon these industrial wars. ETcn when, successful, the loss of all not neutralise this competition. 

wwes during the strike is perhaps greater than the increased rate Meanwhile the wormen by means of organised co*<meration 
of wages wul recoup for years, supposing that rate to continue, were working out their own safety. The result of tmdeir unions 
It cannot be seriously maintained that the workman is always to thus far has served to demonstrate at the present time what im 
accept whatever rate of wages and conditions of labour the eni- one before dare express, that the value of unorganised lalmur is 
plover may choose to offer. The only weapon in the hands of liable indefinitely to artificial depression. Such la^ur is not 
the workman is the power to strike. The iircsent relations unfaii-ly represented by a single individual in conflict with all 
between capital and labour ore too often either armed truce or the rest of the world for his next meal. The ultimate con¬ 
open war. Still there is a great advance on the past in the sequence of such a conflict was not reached by Hood’s poor 
better feeling with which these disputes are carried on,' in the seamstress, for it landed many in the workhouse and drove 
spread of co-operation [E. C. col. 620] and arbitration [E. C. S. some to seek the grave by their own hand. It was that 
col. 140], and in the remarkable amelioration in the material and condition of things which when it was unveiled in 1848 and 
intellectual condition of the working classes. 1849 made many tremhle. The success now of the trades’ unions 

(Dr. Lujo Brentano, Die Arheitergilden, Leipzig, 1871; The in raising and maintaining wages at a higher level seems to some 
Tfodes’ Unions of E'lujland, by M. le Comte de Paris, edited of the keenest impurers on sucii subjects to have been o itablished 
by Thomas Hughes, London, 1869 ; Progress of the Wm himj us more tlmn a temporary elfuct. 

0 /(WS, 1832—1867, hyJ. M. Ludlow, and Lloyd Jones, London, Philanthropy in much tlm same direction hod already as- 
1867 ; Iteyort on Trades’ Unions, published by the National sailed by legislation the views of many of the inost eminent 
Association for the Promotion of Soiiul Science, London, ])olitical economists. Lord Shafteshury disowned the claims 
\ of any science that Bcemcd to sanction the Blnv(?Ty of women 

TRADES UNIONS (LAW OF). Comhination of workmen, and children in mines, ami the long hours of wewy labour 

and comhiuation of employers, in the several trades and tuilliugs imposed on wonum and ^ 

respectively which cannot be carried on without numbers of as he jmmioied tor tlie remedy 

hSs alS imosses of capital, has been the distinguishing toa- posed in Parliament by the leaders oI the Manchester School on 
^^"nes we k/in, Strikes, in tho^ oiigin un- that it w. a 


men came to consider that lliere were rights iLinnhig to awake to the opinion that their rapacity tor 

to be asserted and inaiutamed which ^ tlKM>ro.lucti.>n of wealth is only part, and that the lowest part, 

by perniaueut union and an intelligent ()rganis.ation. It is indeed a pre-rennisite to the attainment 

Yn 184« and 1849, closely fuUomnt; tl,. all oUl.o IW. they wore iotsadod 

monarchy of 1860, some, sentimentalists of , t i .1 and moral nature a.s being at once the aim 

little thinking liowiar tlie couiye they woiv and inlimlse of their life. But unfortunately the day of th® 

lend, began a series ol iiupiiries into tlie H’*; V i re-disat lm of these nobler objects for ami by means of the indi- 

ing clashes. The Morning Chrnnu le, under Lor<l L vhK Hociety is scarcely yet lieginning to 

Strangford, and meu of that stamp, opened its ^ ‘ ^ Many mistakes Imve yet to he made, pro- 

letters of paid Commissioucrs appointed J Imd inanv failurest.) be encountereil, but the inost hopcM 

subject in London and other large ^V‘tre.s ot p^lat. n 

throughout England by visitation Irom ^ groping our way is the imletinit(>, it may be blind, but 

letters upon London Lahour ami the J o,,,, a uait ol the piyf*''';,. ! .a instilictive niovemcnt of the. i.eople themselves at the impulse 
of this movement, created the most ^>'^1 vlv*' if\heir own better nature under the iiivssure of the circuiu- 


Fortunately the cniaiicipatn.n influences never so powerful at anytime in the history ol the 

landlordism had been accomuhslied by J Jnc Jwie world as at tlie present day and in this country. Huch uu accu- 

before. The conseiiueiit lall in thatSc- inulalion of wuldth a.s exists un.l is increasing in Engdand was 

necessaries of life somewhat luodihed the known to any other country, not even to ancient Romo at 

tion, and society, still breulliing ™ the height of lier fortunes, when all the world w'lis taxed under 

more freely. Slowly, however, and poweriullv arose a 8 K ^ Tlie co-existence of the extremes of riches 

;^tost free trade itself as being not indeed tfie ^^tv^k b^eTn in this-that the disproportiou between 

gically that was seen to be ^^Tos^iblc) <>1 the evils them vL nkr so excessive. The existence of a wealthy middle 

k people, but a new accession to the causes ^ indeed stability to a stale of things which m the absence 

by placing Englishmen in direct STt could not be expeek long to contiiiiio without a n^volu- 

ahd in ketner conflict among themselve.s at home S^kofited tton; but in that resiict it only removes the 
workmen themselves thought ment farther from those who.se meagre means 

by corn laws and other forms ol restriction icadi y f, P epliancement of prices. Moreover, the greater, 

the feeling and expressed it. i ■ 1 oa n avotom but still reatrictcil, distribution of wealth in this country myes 

What wms to he done? Political ’iw Imttle of a fishion to the, worship of mammon which gables mankind 

had been the stronghold of men who had r J khout sense of shame, nav, with a feeling of salirfaction and 

free trade, was said now to he the source I®. . respect, to prostrate themselves before the golden flod. 

and of oppression to the many, and was certainly tolt by not^^ fntllese circumstances it is well for England and tor the world 

few thoughtful people to be in some of its ^ ^ jnkeral that the humbler classes of society are impelled by 

doles defective. The apostle of the doctrme, endeavouruig to , b . ol their nature to rcisent that in tiieir con¬ 
found it on principles demonstratively exact, . dition which reduces them to mere macliines. h or, in this way, 

basis of expense in production the lowest possible individuals and much more in union, unconscnnisly perhaps, 

7tiie barest sustenance for the human machine. When they put before us those higher of 

he had laid down so much as a concession to human hummiitv which ^huve ever been the inevitable problems 

he smi^, as he thought, tlie rest of tlio eooiety when in conflict at once with ^ 

"B a battle-field for the conflict of supply and demand, and me and they press towards what hiw not hitherto 


This unprotected condition 


matenal wealth, and they press 


world’s history, a practical solution of these 


without an. 
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8ug|,a‘stc’(l l>y tlio movements now in progress among the work¬ 
ing classes. Rroduction and enjoyment of wealth by men as 
the condition of the attainment of those nobler ends of life in 
society, is in fact the motto implied in the organisation and exer¬ 
tions of trades' unions, and in so far as they offer the prospect of 
its realisation they hold out the hope of consolidated power, 
peace, and happiness for England and her people. 

The Legislature of Great Britain, cautiously following in the 
wake of events, enacts by “ The Trade Union Act, 1871" (the 
34 & .3.') Viet. c. 31), that the jmrposes of a trade union shulI 
not, merely because they are in restraint of trade, be deemed to 
be unlawful, so as to render unj’^ ineinber liable to a criniinul 
prosecution for conspira.’.y or otln^rwise, or to render void or void¬ 
able any agreement or trust. 

The following agreements, however, are not to be enfurce.'ible 
at law or in equity (at the same time that they are not, there¬ 
fore, to be deemed unlawful), viz.:— 

1. Any agreement between members of a trade union as siich, 
concerning the conditions on which any members for the time 
being of such trade union shall or shall not sell their goods, 
transact business, enqiloy, or be employed. 

2. Any agreement for the payment by any person of any 
subscrijjtion or jieiudty to a trade union. 

3. Any agr<*emeut lor the a})plication of the funds of a trade 
union— 

(a) To provide benefits to incmbci‘.s ; or 

(/>) To lurnish contributions to any employer or workman not 
a meiniKir of such trade union, in consideration of such employer 
or ■workman acting in conformity with the ruh's or resolutions 
of such trade union ; or, 

(<•) To discharge any line, iinposial njioii any person by .sen¬ 
tence of u court of justice ; or, 

4. Any agreement made between one trade uiiioii ainl an¬ 
other ; or, 

5. Any bond to secui'e the perhiriiiance of any of the abovo- 
menlioiiiid agrci'nu'nts. 

A regi.ster of trade unions is e.slabli^liiid under the Act, and 
any seven or more members sub.scribing their names to tlie rule.s 
of a union and otherwise cuniplyiiig vith the registiy provision.^ 
of the Act are entitled to have such union regi-stered ; but if 
any one of the purposes of the tiuion be unlawful the registra- 
tioii is void. 

Registered trade unions are enabled to imrchase or hold upon 
lease in the name.s of trustees a liniit(*d extent of real property 
for the puriioses of the union, aud to vest their property gene¬ 
rally in trustees with a right of succession in such trustees and a 
right to sue or be sued ut law or in equity. TJie Act jwovides 
for the respon.sillility of Bucii trustees and of tlu' other olficers of 
the union -who may have eommitted to their luviuls property, 
money, books, or documents Indoiiging to the union. 

It is required that a gemwal statiMueiit of the receipts, funds, 
effects, and c.\penditure of every trade union 3cgi.stiTed under 
the Act sliall be transmitted annually to the registrar before the 
lirsL day of June, and tluit the same shall show fully the assets 
and liabilities at the date, and tlui reccijits and ex])e.iuliture, and 
8epar.ately the expenditure in re.spect of the .sevei'al olqectsof the 
union, during the year preceding the date to ■which it is made out. 

This act was immediately followed uj) by the legislature with 
a statute (34 & 35 Viet. c. 32) Avhoreby the criminal legi.s]ation 
of the Cfjuutry Avas ajinliiid in the case of threats, mole.stations, 
and ol).structioii by felloAV-workiiieii, and in the case of oi)pre.s- 
sive aids by the emjiloyer of labour, Avith the vieAV to coercion 
thereby of working num. 

TRAIN RESISTANCE. In a locomotive Avith cylinders d 
iiiclies in diameter, and I inches stroke, with a nieaii effective 
steam pressure of p lbs. per sq. in., and having driving AA^heels 
D inches diameter, the tractive force in lbs. which the engine is 
cajiable of exerting is given by the formula 
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That tractive force is transfonned into useful work by the 
longitudinal displacement of the machine. But, in order that 
that displacement may take jilace, the bite or adhesion between 
the wheels and the rails must be at least equal to the tractive 
force. If we designate by P, the load on the driving wheels of 
the engine, that is, the weight of that part of the eiigiue Avhich is 
Bupiiorted on the driving wheels, in tons, and by / the coeflicieiit 
of friction of the wheels on the rtuls, then the lorce of adhesion 
in virtue of which the engine moves forward is 

2240/Pg lbs.(2) 


The value ol tho coefficient of adhesion f dejjends on the stale 
of the surfaces of the rails as to smoothness and dimness. 

If the tractive power developed by the engine is greater than 
the adhesion of the driving wheels, then the wheels slip on tho 
rails and revolve without moving the train. On heavy gradients, 
and with heavy trains on moderate gradients, the tractive power 
of the engine is practically limited by its adhesion, and for such 
cases engineers have been driven to augment the adhesion 
weight of their engine.^, not only by increasing their gross 
weight—and with that the projiortion of weight carried by tlie 
driving wlicels—but also by coujiliiig the wheels, so as to 
convert all tho wheels into driving wheels, and the whole weight 
of the engine into adhesion weight. In order to surmount ex¬ 
treme gradients other devices have to be adopted [Steam Engine, 
Locomotives, E. C. S, col. 1974]. In the best circumstances of 
rails and weather an adhesion of J-th, or perhaps even Jth, is 
sometimes obtained ; but with damp and greasy rails the udlie- 
sioii nuiy be reduced to ^^,jtli. In ordinary circumstances tlui 
adhesion is probably seldom less than ^th, and that proportion 
is often a8.snmed, in calculating the limit to the tractive force of 
cngine.s. Perhaps, however, -J-th is tlu; greatest jiroportion 
which can be depended on in varying circumstances of Aveather. 
According to M. Dieiidonnc, that proportion is seldom exceeded 
ill tunnels. 

The lieaviest loud A\diicli should be jdaced on a single pair of 
driving wheels is 14 tons. Assuming that load, and taking the 
coefficient of adhesion at Jtli, an express engine with one pair 
of driving AvheeLs would have an adhe.sion of 3400 lbs. An 
engine Avitli four-coupled wheels might have an adhesion of 
(5800 Ib.s., and a luggage engine Avitli six-coupled wheels, an 
adhesion of 10,200 11)S, 

The trucLivt; power of a locomotive being tliivs limited, finst 
by the mean steuni pres.sure and second by the adhesion, is in 
the tliird jilacc liiiiiled by the eA^apnratiA i*. ])oAVC!r of the boih*r. 
On ordinary line.s, an exjuess engine of the largest size may be. 
taken lobe capable of eva]>(mi,ling so iiuich Avati-r as is sufficient 
to geiie.rate an ellVctive iiower of 400 liorse-s, and a luggage 
engine 300 bouses. At high speeds, however, tliejiower may be 
Hoiiiewhat greater, and at Ioav speeds somuwbiit less than this. 

In maintaining a train in motion, work is ex])ended in over¬ 
coming the friction of the, Avheel iyre.s and rails, the shocks and 
concussions of the carriagt*s against each other, tho friction of tho 
wlieel axles, and the di,s]»lucement of the air hy the progress of 
the train. Theory does not enable us to estimate the amount of 
these resistances, hut numerous experiments have been made, 
ami the results liavc Ix'.en exi)ressed in empirical formtihe, by 
mean.s of Avliicli the resi.stance to traction of any given train can 
be A'cry approxiniulely dcterniiiu'd. 

On a level uiul straight line., anil at Ioav speeds, the principal 
resistance is that <lue. to tlie I'riction of the axles. This resist¬ 
ance viu-ies, according to the, aec.unicy of uiljustmeiit and state of 
lubrication of the axle.s, from 'U to !) lbs. ]>er ton of the weight 
of the train. It may be taken as amounting on the average to 
(5 lbs. ])er ton for the carriages of the train, or to 8 lbs. per tun 
fur carriages and engine together, th(‘. latter e.sLinmte including 
the friction of the Avorking parts of the engine. Above lo 
miles an hour, the resistam e of the air sensibly increase.s the train 
resistance, and the air resistance increases nearly us the square 
of the velocity; so that, at high speeds, the air resistance is 
more ini])orlnnt than any other. These rules arc expressed 
conveniently in the following formulio of Mr. Clarke. Butting 
V for the speed of the train in miles per hour, the resistance in 
lha. per ton, on a level and straight line, is nearly— 
for engine, tender, and train, 


and for the carriages of the train alone, 

ya 

c + m- 

More exact experiments on the resistance of trains have lately 
been nmde by MM. Vuillemin, Guebhard, and Dieudonne. 
The general results of these experiments are given in the follow¬ 
ing formula), in which r is the resistance of the train in lbs. per 
ton ; P tbe gross weight of the train in tons; V the velocity in 
miles jier hour:— 

1st. For goods trains at 8 to 20 miles per hour— 
r«ss3*64 -f *177 V (axles lubricated with oil) 
es 5*08 4* ’177 V (axles greased). 
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2nd. For passenger trains at 20 to .30 miles per hour— 
r « 4 4- •283V + 

3rd. For passenger trains at 30 to 40 miles per hour— 
r «= 4 4 •283V 4 

4tli. For express trains at 40 to 50 miles per hour - I 

r « 4 4 •495V 4 

In addition to the above resistanee tliorc is the friction of the 
working parts of the locomotive due to the Hteam i»ressure trans¬ 
mitted through them. It has hci;u fumuh by calculating a 
special case, that about 15 per cent, of the, engine ])ower avom 
expended on the transport and friction of the engine itself, .and 
that the tractive force at the draw har was only 0‘H5 of the 
tractive force calculated from tlie nuiau steam pressure. 

If, instead of being level, Ihcj line hiis a gradient, then the 
resistance due to the component oftlie weiglit of the train neting 
down the slope is added to the other resistances of the train iii 
ascending, and diminishes them if descending. If the gradient 
is 1 in so that i is the sine (4' the inclination, .and'ris the 
resistance on the level, then the re.sistance on the gra«lienl is 
r 4 2240 i 

in ascending; and 

r - 2210 ■?; 

in descending, in lbs. ]ter ton. 

(Jnrves increase the. n'sistane.e also to an extent not very 
certainly usee.rlaine.d. Pj'ofessor Rankine found the a<ldiLional 
resistanc<* dim to (mrvos, for light iiassenger carriages with 
truly cylindrical wheels, to .amount to 1*4 ~ radius of curve iu 
miles. But he points out that, if the wheels are (*(tned, the 
resistance on the le.ve.l is increased, and that (ui the curve 
(liminislu'd, so that, the dillereiiee hetiveen tlie resistance on 
sti’aight and curved parts of the line I*, less felt. JCxperiments 
iu America hv !Mi'. Latrolie give for the resistance on cairves 
O’.oTS-j-radius in juiles. AIM. (.Jiiehliard un<l Dieudonne 
found no sensihle increase of resistance with jaissenger car¬ 
riages, at low .s])e(‘(ls, on curves of more than 75 chains radius. 
At 35 miles per hour, on a cur\ e of 75 chains, the resi.Uance of a 
train of passenger carriages was increase<l live per cent., which 
gives for the re.sistance diU! to the cur\ e (I'H -i- radius in miles. 
I’or goods trains at KJ mih’s ]»ei' hour on curves of 50 and lo 
chains, the additional resistanee was 1*5 -f- radius in miles. 

TRAINING may he <U'scribe(l as the process by which the 
human being, the hor.st‘, the dog, or oilier uiiinial, is prepared 
to encounter a fellow liuman being or animal in a trial of 
skill, fitreiigtli, spei.-d, or endurance as the case may he. 
Alan can stand the process of training better than any 
animal, and is more improved by the ])rocess. \Wi .shall ac¬ 
cordingly coniine our attention to the training of ni.an .alone, 
premisang lliat the, training of the horse, dog, iV., coimis r.ither 
undei’ the heads of racing and coursing. 

Nothing reijuires more rare and attention than the tr.iiii- 
ing of man. Whatever kind of contest he be training for; 
Avhetber walking, running, rowing, swimming, &c., the courses 
of medicine, diet, and e.xercise will he nearly .similar, the, only 
<lin(!rejicc being iu the kiud of excrcisi tj^en, e.ij. walking and 
Tunning fur pedestrians, sAvimniing for .swimmers, and the like. 
A thoroughly trained man will go through ^ioh-.nt exercise 
without inucli inconvenience and no injury lo himsell ; wliilst 
in the untrained man, although jduck will to a certain extent 
compensate for want of comlitioii, great inconveiiieuee and 
often serious injuries result. In the case ol weakly constitu¬ 
tions training is imdouhtedly injurioiis, .and where the sound¬ 
ness of the lungs arul heart is douhtlul, no one should think of 
going into training without previous medical advice. On the 
other hand, training has of late years been made the hugljear of 
many iudiviilual cases of illness in .atter-life, which were properly 
.attributable to totally dilferent amses. Violent excuses on 
going out of training constitute these causes, cspe«',ially uitei the 
body has been living in strict “temperance, soberness, and 
chastity” for a couple of months or so. 

The Greek and Roman ideas (.d tmining were, to say the 
least, peculiar, as their chief diet seems to have been pork and 
similar adipose food, yet, somehow or anotlicr, their system 
proved successful. At the hegiiining of the pre.seiit century, m 
the days of the celebrated Captain Barclay, everlasting physic- 
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mg and sweating were the two proces-ses by which training was 
accomplislicd; hut such notions are now quite exploded. The 
great thing to be lanme in mind i.s that the old body has to be. 
gradmlly unhiiilt and then built up again, the ordinary lungs 
and heart have to be reconstructed, bit by bit, in a maimer 
.uiitable for the hmindi of exercise to be indulged in. lie four 
exerci^ attain this end are diet, sleep, clothing and 

How the above course should b»^ pivscnbod reciuircs great 
care, the teiaporauumt and condilioTi of the trainee’s health 
liavmg to be minutely studied. Public-school bovs are gene- 
rally lu a more or b s.s high state of training all the year round, 
as they keep regular lionrs, have good nud wholesome food, and 
take a groat deal of e.xorciso. i'he gentlenum who lias been 
accusloiiied to good living lia.s ]>robably .some puporfluous flesh 
to he reduced; hut then he has a good constitiition—if unim¬ 
paired by oxc.o.ssea—and mu belter stand liard 0 ;, • cis<*. The 
student, counting-liou.se clerk, and poor man- who has ]>robably 
been a public-house loafer for sotne time past — rispiire solid 
beef imd mutton and port wine, with very iiioilerate e.xercise ut 
first, ill order to stn ngtlieii their consf itiitions for the ordeal. 
If the trainee lie stout and inclined to maki; flesh quickly, 
he Avill ivipiire .some two moullis i,< thoroughly lit; 

but if a le.an spaie man half that time will Mtdice. Our eastern 
eoast sea-.-ide re.‘'.oi‘t.s are. the host ])lace.s in tlie wurhl for training, 
c they (•(•inhine bracing air with sea-hathing, and the climate 
is not relaxing u.s on our southi-in and western shores. Tlie 
next best .spot i.s any country j)laee which lie.i high, has hrai-ing 
air, .‘ind is generally healthy. 3'he selection of a trainer is an 
all-iini»oTloi!t ]>oint, since, in adilition to being a thonmgh 
iua.ster (d the ait, and being aide to regulate, the'diet and vxrv- 
rise, he mu.st b<M»fa chi'eiinl and witty temiierainent in order 
to keep hi.- pnpil.s in good spirits, jf the stomach requirea 
setting in order at the coiuiiieiicement mild rliuharh jiilKs are 
the hc'ct phy.sic, since Epsom .salts, blue ])ill.s, and castor oil often 
exhaust the sy.steni. I’nles.s the trainee he accustomed to it, 
(;arly rising i.s a mi.stake. Few can stand liani exere.iHC be¬ 
fore lireakfast, and the only result is drowsim*.ss later in the 
day. From 0 to 7*30 a..m., according to the lime of year, ia 
plenty soon enough, and tin. first thing to he attemleil to i.s the 
bath. A ])luiige into tin* sea i.s tlie best, next lo that, under a 
weir, or into a riinning .stream ; lait it must only jiut he an “ in 
ainl out.” 'Fo swim more than a lew siroke.s at sucli un early 
hour, and moreover before l)rcukfa.st, knocks a man up for the 
iv.st of the day. In winter lime of course the sponge hath ia 
the. s<*h! re.sonrce ; Imt howevi*r the tub he takeu the. man 
must he rnhhed t.horunghly dry all over with rough towels. 

I'he diet must he a judicious mixture (d' herhivorou- and 
carnivorous food, or (d' vegetables and ini-ut. Sugar is about 
the worst tiling that cun he. toin lnsl in training ; and, in 
a<ldiliou to rid'raining from the said article, of diet, Imiter, 
cream, milk, bread, jiolaloes, all kimls of roots—('..r/. carrots, 
turnips, parsni[)s, beetroot, and the. like—and beer must be 
eoii.sumed in le.ss quantities by tlie man iiicliiu'd to obesity. 
Breakfast from 7'3() to H’3() a..m. sboultl consi,st of two (mji.H of 
tea, always witlmnt sugar, not too luit, <lry toast or stale bread, 
any cold meat exei-pt j>ork—althoiigb it must be remembered 
that veal and lamb conf.tin les.s nutriment tJi.in beef and 
iiiut.toii—or a mutton clio]) or rniii|) steak, (.'olfei! is too heating, 
and is moreover .seldom jialalable without .sugar. Notliing is 
ludler than :i little, wal. 1 iere.s,s, as it jmrilies tlie blood ; whilst 
boiled or poaclie.d eggs, chicken, friwJs, and any fish except 
salmon, eels, mullet, and ll(»mider.s, an* ailmi^sihle for a change. 
Dinner come.s from 12 30 to 2 I'.M., when a joint of roast, never 
boiled, of beef or mutton should be set on tlie table, or venison 
onee or twice, a week Avhen in season. As at bn*akfast lisli and 
foAvl may he u.sed as a variety, and any vegelahle. iu season — 
except the roots aboA'-e mentione.d—are admi.ssible. Spinach, 
a.sparagiis, and French beans are the liealthie.st in the order 
named. Pepper and inustanl cause thirst, so no condiment 
except salt IS alloAvable. Fruit pies or j)udding.s may he, in¬ 
dulged in two or lliivo times a week ; hut the cnest must be 
carefully eschewed. Of drinkaldcs at dinner nothing is jire- 
ferahlc to a pint of the best dry champagne, unless the trainee is 
weak and reipiircs to make blood, when a pint of old ale and 11 
glass or two of port Aviiie must he had recourse to. All ulcuholic 
drinks are heating, and consunuj the vital ])Owers of the 
Htoinucli; AvhemiH champagne gi\'es life and energy without 
causing the same deleterious elfects or fulne.HS of blood like 

S ort wine. Good sound claret is also a Avliolesomc liquor if it 
oes not produce diarrluca. The evening meal, whether teniieil 
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tea or supper, must be a light one, as it is bad to sleep on a full 
stomach. If tbe stomach can stand griiel nothing is better than 
a basin of it, otherwise much the same food as at breakfast may 
be allowed—^though less in quantity—with half a jpint of tea or 
old ale. In hot weather it is not necessary to stnctly limit the 
amount of liquid provided it is taken at meals. Want of drink 
makes a man equally as feverish and restless as too much of it, 
especially when he perspires freely from exercise. Rinsing the 
mouth out with cold water, or bathing the hands and feet in 
cold water, will often alleviate thirst betw’een meal times. 
Nothing should be eaten or drunk immediately before or after 
taking hard exercise. Smoking unquestionably does harm; but 
when a man has been accustomed to a free use of tc»bacco, it 
must be knocked off gradually, not all at once. 

feight hours a niglit will geucrally he found enough for 
sleeping purposes, and the retiring hour should he not later 
than 11 p.M. The hcil-room should always be kept more or 
less open, according to the season of the year, to lei out the foul 
air generated by sleep. Too much clothing must not he placed 
over the chest, and a feather bed slioidd never be allowed in the 
trainee’s sleeping apartment. 

As regards clothing the only restriction is that flannel should 
always he worn next the .skin all llie 3 ’ear round. The special 
deRcrii)tion of dres.s nec(‘ssary when at exercise is regulated 
acconling to the description of sp(jrt the trainee is preparing 
himself for. 

In the matter of exercise a certain amount of walking is 
invariably gone through in the day, whatever be the qfecial 
exercise the pupil is preparing himself for. Always being on 
the move keeps the muscles pliant and the spirits up. The 
ordinary or habitual muscles are in daily use, whereas certain 
extraordinary or special sets of musclcH are only brought into 
use according to the kind of (>xercisi> the jmpil takes. The be.st 
way is to get rid of anj’' sujK'rlluous llesh as soon as possible 
without weakening the system. This is done either by sheer 
sweating or working the llesli into mnsclci by long ami .steady 
exercise.. Except the. Turkish hath all artificial modes of sweat¬ 
ing are hurtful, and nothing erpials jiutting on a close-knit 
rough wo<dlen jersey next the skin, with one or two more over 
it, and sweating by means of any kind of exercise, tliough alier- 
nateljr running and walking are jierhaps th<i easiest. After a 
man is once in tolerably good condition the special kind of 
exercise need not he indulged in more than once a day; in 
snnimer-tiiiie after (5 p.m., when the heat is gone down, and in 
winter between 10 A.M. and noon. Directions on this head will 
be found under the various headings of Rowing, Running, Wai-k- 
ING, and the like, according to tlie pj)OTt a man is training for. 
Rest must be taken for a day or two before the actual coutest, to 
alloAV the muscles to gain their full elasticity. After the s])ecial 
exercise has been taken a cold bath may be indulged in, and the 
body well rubbed down with rough towels. 

Such slight accidents in training, as hlisLers and corns, arc 
easily treated at home ; but in the case of ruj»turc, strained 
muscles, rheumatism, varicose veins, or piles, medical aid should 
be III once summoned. 

To sum up we cannot do better than quote the maxim of a 
ouce-celebralcd aquatic trainer—viz., “the great thing in train¬ 
ing is to find out as soon as possible what mode of living the 
subject has bei u accustomed to ; and, as it must be to a great 
extent the must suitable in his peculiar case, to adopt it without 
hesitation.” 

TRAMWAYS, iron rails laid along the carriage xvays of 
streets and roads, t(» lessen friction. TJiey resemble railways in 
having a definite width or gauge between the rails, and on that 
account being suited to such vehicles only us have their wheels 
similarly adjusted. Vehicles experience much friction in 
travelling over a carriage-way paved with dressed stones 

or inacauamised granite, or only loosely covered with gravel, 

cartli, or brick nilibish ; hence the adoption of narrow, smooth 
Hurlaces for the wheels to run upon. Mr. Outrani, a civil 

engineer, was one of the first to hiy out colliery rootls in 

this way ; they were hence called Oiitram roads, a name after¬ 
wards contracted to trainroads and tramways. Wood was first 
used as the smooth material; but iron is more usually adopted. 
The wheels reiiuire to be flanged, in order to prevent them from 
Aliverging from the rails. 

Tramways ai>propriated exclusively to omnibus traffic have 
been in use for several years in the broad streets of some of the 
larger towns of the Continent and the United States of America. 
An attempt was made to introduce them into London a few years 
Ugo, under the management of Mr. G. F. Train; but the rails 


being badly laid down, and the opjposition of vested interests 
strong, the attempt proved a failure. In 1869 the system was 
recommenced under better arrangements, and is now (1873) 
becoming important. In order to remodel the carriage-ways 
along which the tram-rails are to he made, parliamentary 
powers arc necessary; and these powers were obtained b)r three 
companies, one for a tramway in Whitechapel, a second in the 
Westminster Road, and a third in the Kent Road. In 1870 new 
lines were sanctioned in Camden and Kentish Towns, St.Pancras, 
City Road, Holloway, Mile End, Brixton, Clapham, Pimlico, 
and Vauxhall. Suhfieiiuent years have added to the number of 
Tramway Acts. In February, 1873, the length of tramways 
open in the metropolis was forty-two miles ; but a much greater 
length was planned and in progress. Many of the large towns 
ill England and Scotland have obtained legislative powers for a 
similar jiurposc. 

The Burface of the carriage-wav requires careful reconstruc¬ 
tion in laying out a tram. Drcssetl gmnite stones between the 
iron rails I'oriii a firm road on which the liorses travel; the 
ujiper surface of the rails is on a level with this road, and a 
groove at the side of tin; rail admits the flange of the wheel. So 
.smooth is the motion, that two horses can draw much heavier 
Joad.s than along an ordinaiy road. The tram cars, longer, 
wider, and loftier than London omnibuses—better seated, 
better lighted, and better ventilated—have come much into 
favour ; the ingress and egress, ascent and descent, are easier. 
It in not yet certain that the system could be advantageously 
adopted in the more crowded streets of the metropolis ; and on 
this account permission has hitherto been refused to the con¬ 
struction of tramways in the busy thoroughfares of the city. 

Hodgson’s Wire I'ramway is noticed under Railways, E. C. S. 
col. 1780. 

TRAMAVAYS (LAW OF). By the 33 & 31 Viet. c. 78, provi¬ 
sion is made to facilitate the construction and to regulate the 
working of Iriimways in England and ycotland. Provisional 
orders for the construction of tramways may be obtained from tlie 
Board of Trade by Local Authorities in tlie ri.‘spective districts 
where the ini ended tramways are to he made, or by any company, 
with the consent of the local authority of thi; district. 

In constructing the tramways the promoters are placed under 
stried. conditions with reganl to breaking up and reinstating 
the roads, mid the ro])air from time to time of such parts of 
the road as arc occujded f«)r the tramway; and they are enabled, 
so far as it may b(‘, expedient, in order to iireveiit frequent inter¬ 
ference with their line of rails, to divert gas and ivater pipes, and 
even sewers, provided i)ro])er notice is given to the authoriticB 
and care be talcen that siich alteration he made without jicrmanent 
ohstructiou or injury. 

The use of the tramways may be by means of flange-wheeled 
carriages, and may be extended to licensees, if the Board of Trade 
should think such extension necessary to the public ini,crests of 
the di.strict. If the triiinway he disused for three months by 
the promoters, exetq)! fur cause beyond their control, the Board 
of ’iVade may dctenniiie their powiu’s, unless the same arc pur- 
cluised by the district; and the lines of rail may be removed by 
the road authorities at the cost of the promoters. 

Provisions are inserted in the Act enabling and compelling 
the promotens after twenty-one years from the making of the 
line to sell the same to the local authority of the district, if such 
local authority should so recpiire. 

TRANSCENDENTS, ALGEBRAICAL. Wo diacuss the 
periods of the hyperellii)tic functions in the article entitled 
Wkikustuass’ Mkthod, E. C. S. But the periods of algebraical 
integrals liave been’ascertained generally byM. Hermite, ‘Comptes 
Rendus,’ vol. xviii., for 1844. His method is founded on Ahel’s 
great memoir, published in the ‘ Memoires par divers Savants,’ 
tome vii., ‘ Frcncli Academy.’ M. Hermite thus writes :— 

Let, following Abel’s notation, 

X (y) = po + y + r + — Pn-i , 

an irreducible algebraical equation whose coefficients are rational 
and entire functions of the same variable (x). Let us call its 
roots 2/a 2/5 denote by 

/ (®i y) = ^0 + y H" ^2 y* + • • • + ^n-a y”"* (i) 

a rational and entire function of (sc) and (y) in which the degree 
of any coefficient t,„ is taken equal to the number entire imme¬ 
diately inferior to the sum diminished by unity of the m—l 
greatest exponents of the developments of each root y according 
to descending process of (x). 

Let lastly (7) be the number of arbitrary coefficients contained 
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in f ix, y); this function will he susceptible of a nimiber iy) of dif- 
ftrent foruis, which we shiJl represent by/, {x, y),fa .. fy (j- 
Then in denoting by a:,, a-,. . . (^) variables, Uoii (m) is Jnv 

number greater than (y), and by 7 /,,) .. . y(^fx) irrationd func¬ 

tions chosen arbitrarily among the {n) roots, i/„ ly,,.. . we 
shall Imve, by means of AbeBs theorem, under an ulgeliraictd 
form, the complete integrals of the S 3 \steni of e<iuatioiLs : ■ 

X (j/d)) ^ X (f/iad ^ 


^ -/.ri ,, + .,, 

X (yu)) X (.vm) 2 


x' M 


I /1 (■*■*4 ]/(») ) , 

• T"- } • (fi'u. 

X yii*) ^ 


(hu, 


x'ilHM') 


fyi'Xl, ?/ri)) I fy (Xi, 1/i2)) , 

^ X' (mr -"yw 


fyU 


X (//.») ^ 


It is sc-arcely necessary to say that in each of the roots y„s or 
!) w'e replace, x by the variable x■^ or of the tcjrni in which it 


2 /( 2 ) 
enters. 


We then take for inverse functions the (juaiitities, .i-, x .. . 
defined by the 7 following cc^uations : > • a • • • 


k=i^^ X (//(!)) ' i=i*/o x'fycij) * 

.^■“5' Jy(-nmk)) 

.« 


(Lft — Kv 


( 2 ) 


x' Uhl .)) 

and in conformity ivith this writt^ : 

a-l =. A, {U^ Jiy . . . Uy), .Cg = A, . . Vy) .,. JyZ=Xy (ill Uy . . Ily). 

It follow's, that the integrals of tln^ system of diffiirential 
e(|nations considerc‘<l above, integrals iin'modiatelv given by 
Abel’s theorem, afford without dilliculty, by a anilablc clmng<‘ of 
constants, thefiindauientul theorem, winch informs us that the 7 
functions a* + .. . Uy + ry) are the roots of an ofjiui- 

tion of th(’, degree 7 , ivhoae coetlicic'iits are rational functions of 
the dilferent functions A*, (v^ . . . Uy) hn (i\ . . Vy) ami of the 

corresponding values of thoscs roots {}/) wliich we liavo intro¬ 
duced into the e(juations ( 2 ). 

Erom this arises tliis imuortaul pr()p(Tty of ih«>. inverse func¬ 
tions, which consists in tlie co(-xistence of a series of indices 
of periodicity for all the arguiiioiits, and which sliows an exten¬ 
sion of that remarkable property which Jacobi long ago dis¬ 
covered the Abelian integrals to possess. Consider tlie e<iUution : 
X'UJU x'('/al x'(y:,) •••• x'(?/..) = 0, 

the first member of which, as we know, can be, expressed by an 
entiTc function of (,r). Each of its roots eiijoj's the property of 
rendering equal two of tlie roots ( 1 /) of the ecpiation x(//)— 0 , 
fSupposc then that i/^i) becomes e(jual to another root y i| for the 
dilferent values a-o'„ a,", a"' . . . o,(».), 

And in the same way that i/ 2 ='/fii for 

X = a./, o/, o/' . . . o.j("a), also If — //i.-,) for 
.r = o/, o,,", a/' . . . aj-'a), and so on. 


Let us make use of an abridged notathtn, hi jiuttiiig'; 
X VO) 


X Win) ' 


A (x, vm) 
x' Vw 


am) 
x' (yt*']) 


= 2) 


7 ), 


fk {X , Ihy ) ) _ 

k Uh) "" ' x'(//im) 
and let us denote by the letter (w) entire numbers positive or 
negative. If we then assume ; 

masn.-l /•a <’*♦-*» n^»i,--l 

Ifc = 2 7n>> / (A;, + 2 «».,<"’/ (k,'l)dx 

n~l oj"’ 

n=ny-l /.a/'+'J 

. . . + 2 / {k, 7 ) (fj*, 

n«l •' a/') 

we find this theorem: . r a- 

Any rational and symmetric function of ( 7 ) inverse functions 
will preserve the same value in simultaneously adding to 
the different arguments iq itj . . Vy^ the constant quantities 

Ix la . . ly. 

By another method, independent of the theorem respecting 
ARTS AND SCI. DIV.—Sill’. 


the addition of the arguments, but which we do not dovelope in 
this place, w'c obtain directlj' the equalities— 

K + Li Va + I4 . . . Uy -I- ly) = X, (l*, Uy . . Uy), 

\ (Wi + I„ l/j + L . . . Uy -f ly ) = A, (M, Uy , . Uy), 

Oq + L, ?/„ + Ij . . . Uy + ly) - Ay (jq Uy . . Uy). 

Ilermite states that his method of dividing the bypcrelliptic 
functions applies ecjually to the new Iran seen dtmts. 

Puiseux has derii’cd these formula}, hj' a geometrical method, 
Avliich has been de,veU>pe«l in the ‘ Theorie der Ahclsclien Func¬ 
tion eii’ of Clehsch ami Gordau. 

The method of Hiemaiiii, whieli differs in some im]>ortant 
respects from that of Puiseux, although geometrical, will he 
found in the fifty-fourth volume of Crelle’s 'Jeunial.' This 
has been lucidly exidaiiieil in a work of Neumann’s, entitled 
‘ YWlesiingen liber Riemanu’s The«»iie der Abelschcu Integrale.' 

A long series of lucmoirs on this subject have ajipcored in 
Cielle's ‘Journal.’ We give tlie titles of some of tbem. 

Riemaiiii liimself contributed a pa]>er entitled “ ITeber das 
Verschwinden der B Functionen,’ in the sixty-fifth volume of 
(’relic’s ‘Jounial.’ ‘ Uel)er die dritte Gattung der Abelschen 
Tnlegrale erstiT Ordiiung,’ by Rocb, a.si in the sixty-fifth 
volume; ‘Ueber diejenigeii curveii deren lfo-onlinate,n sich als 
hyperelli])tischnn Functionen eines Parameters darstellcn lassen,’ 
by Brill, in tlu same, vdume. This memoir is iulercstiiig from 
its <-.oniu‘ctiou vith the investigatiMis of Roseuhaiii. ‘Bestimmung 
von d log, 0 ( 0 , 0 , 0 ... ) durch die flassen moduln,’ Thonifo, 
(’relic, (•(>;. ' I’eber Theta Fum tioiieii vielfacher Argumeute,’ 
by Rocb, in,the same volume ; ‘ l^ebev Abelsclm Integrale dntten 
Gattuiig,’ iloch, (’relic, OH; ‘Ueber das Additions—Theorem 
der Altelsclun Functionen,’ Weher, ChTlle, 70 ; ‘Zur lhe(»rie, der 
(Jmke)irun'p, der Abelsehm) Integrale,’ Weber, in the sumo 
volunn*; ‘ I’sitrag znr Bestimmung von 9 (o, 0 , (). .),’ 'riiomu), 
Crello, 71. 

1'RANSFER PKlXTINd [Anaktatio Pwixtino, E. (\ 
vol. i. col. 

TRANSIT OF VENUS fVuNi's, Transit of, E. C. S.]. 

TR.VNSMIGRATION f^fHTEMrsycuosiH, E. U. vol. v. col, 
r>98 ; Soi l, K. C. S. eol. l<Ki7). 

TRANSMUTATION OF ENERGY [ENinioy, K. C. S. col. 
HHl]. 

TRANSPIRATION [E. C. vol. viii. col. 5131]. Some of the 
later results of Graham are noticed under Gases, F., (.1. S. col. 

1113, as also those, referred to under Atr I’ump (Simiknokl’s), 
E. (J. S. c.(d. 70 . L<)weuthal (‘.lournul Ghoni. Soc.’ 1872, p, 219) 
■with refenTice to litiuid transpiration, and its ^nnctical iihc in 
scientific and teclinical chemi.stry, enqdoys an ai>paratns some.- 
w'hat dilferent from that used by Gralnim. lie uses a vessel for 
condensed .air of a capacity of not less than 1800 cubic cent., 
and tw»> c,a]>iUary tubes with two stop-cocks of exactly tapial 
<limensions, so that two exjHuiments may be carried on at the 
.same tinu*. Instead of ]>huing the tul)es in water at u known 
temperature, the air of the room is kept at a constant point during 
llie exj)eriment.s. 'riie tubes einjdoyed vary in cajiacity from 2 -r» 
to r»-7 eub. cents., some having one, some having two biillw. Tim 
time wliie.h the li(|uid take.s to pu.ss through the capillary tube 
is noted by a metlnsl similar to that employed by Graham. It 
is shown that the. fatty oils used in the arts Imve very different 
j’ates of transpiration, and tliat this is also the case with milk, 
beer, wine made from fruits, grape-wine, and various other sub¬ 
stances, a fact whicb it is ])roj)osed to turn to nractii al account in 
testing .such compounds. Jn the case of some liquids there exists 
a relation between their respective diffusion and transpiration 
rates. Graham gives the diltusiouof solution to NuGl solu¬ 
tion as 1 : 0-7 ; biitDiwenthal gives their respective rates of tran- 
spimtion a.s 1 ; 0-732. So the diffusion of NaCl to sugar i.s as 
2’33; 7, their trnnsjuration rates as 2-33 ; .5*83. 

TRAUMATIC (from Tptt»>a, a wound), in Surgery, a term 
applied to (liseaKc.s arising out of wounds or mechanical injuries ; 
as T. erysipelas, T. fr.fnnus, &c. 

TRAWLING, a mode of fishing in deep waters, by dnigging 
a net along the bottom of the sea. The trawl-net is a kind of 
triangular bag, 70 feet long by 40 wide, and ending nearly in a 
point at the bottom ; the meshes vary in size from 4 inches to 

inches sriuare ; the mouth is kept open by a long beam which 
rests on two ni»right iron frames. The net is towed by a rope, 
in such a way that the lower edge of the mouth shall be in close 
contact with the sea-bed. This, the beam-trawl, lias su^rseded 
a less effeclive poh-trawl, fonnerly in use. It is only on a 
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Kmooth sea-bed that the trawl-net can be advantageously used. 
The trawlers catch cod, haddock, soles, and some otlier kinds of 
white and flat fish ; but not herrings or mackerel, which are 
more usually caught by drift-nets and seine-nets. The German 
Ocean is the chiet scene of trawl-fishing. The trawl-net is much 
used by naturalists and in deep-sea dredging. 

TREASURER (from Oviravpds, Latin, Thesaurus, a treasurer, or 
treasury), an oflicer to whom is committed tlie care of the revenues 
and the wealtli, whether in the form of money or of other valu¬ 
ables, belonging to empires, nations, counties, coiporations, or in¬ 
dividuals. The use ol the word is modilied in different countries 
by its relative extent and dignity, and has been found in such com¬ 
binations as Arch-Treasurer, Grand Treasurer ; and, in England, 
as Lord High Treasurer, Treasurer of the Household, Treasurer 
of the Navy, Treasurer of War, Treasurer of tlic Excheciuer, and 
others, some of whicli, by a change of form or by a cliangc or 
suppression of function, have become obsolete. The Treasury is 
the department of tlie English Government wliich has to do with 
the receipt of all taxes and fines, and the payment of all moneys ; 
and the chief of this department w'as ibrinerly styled Lord High 
Treasurer. In the year 1612, however, it was thought advisable 
to place the office in commission, that is, to distribute the duties 
and responsibilities of the office among several persons, who art; 
styled Lords Gommissioners of Her Majesty’s Treasury. The 
Cliancellor of the- Excheipier stands next in importance, as a 
Lord of the Treasury, to the Prime Minister, who usually appro¬ 
priates tlie office of First Lord. 

In an eccle-siastical sense, tlie office of Treasurer in cathedral 
and collegiate churches involved the charge, of the vestments, 
]>late, jewels, ultar-ornaments, relics, muniments, and oilier 
valuahhis belonging to the foundation, and tlm jirojier cure of 
everything necessary to the ordinary or extraordinary celehration 
of the Uivine service and sacraments. The simpler faith and wor¬ 
ship of the Refurmation in this country, hronght about either the 
total abolition or the relative degradation of the Treasurer ; 
who, in cathedrals of the- new fonnuation, is merely the. bursar, 
and is annually elected from the resuleiitiary canons. (Frederick 
Wicks* lirUish Ounstifufiuu and (forermneuf; Walcott’s Sanrd 
Archo’dloffif; Moroni's Dhionario A'cdcsiastiro.) 

TREF(*)]L, ill Gothic Architecture, a figim; of three leaves 
or lobes formed by as many cusps. It is of fretjuent occurrence 
in the tracery of windows, ]>anels, and tombs, and, indeed, 
wherever tracery is emidoyud. In Heraldry the trefoil (sham¬ 
rock or clover leaf) is usually blazoned on a stalk, when it is 
termed a trr/oil di^)pcd. Wlieii a charge is bordered or spotted 
over with trefoils it is sahl to be Urflec. 

TIIEHAL()SI5 (Myoose, E. G. S., col. 1582]. 

TRENAILS, or TREENAILS, wooden nails or ]»egs used in 
fastening the timbers of ships; tliey are usually of oak or of 
locust-wood, 15 U) 18 inehes long ly 1 to li inehes diameter,and j 
are driven into holes bored by means of an auger. ’ | 

TUIBGNALS OF (JOMMEUGE [GoMMEUt'E, T^l^BU^’AL.s ok, 
E. G. S. col. 502). 

THIGAKIIALLYLIG ACID, (darhalUjUc acid, G„H„ 0 « = 

(CH,(GOHo) 

< CH,( GOilo), an acid formed by the aelionof pota-ssic hydrate 
(CH,(G()llo) ' 

on ally lie tricyaiiide, ami of sodium amulgaiu on ae.onitic acid or 
ethylic acoiiitate. Tin; colourless crystals melt at 158", and are 
easily soluble in water or alcohol, but only sjiaringly so in 
etlier. 

TRIGIILOROPHENOMALK.’ ACID [Piiknomalic Acid, 
E. C. S., col. 1(577]. 

TRK.’LINIUM [House, E. C. vol. iv. col. 7471 
Tin LIN EAR G()-0 RUINATES. Tbi.s metliod has biicn 
explained in the article Geometuy, Analytical, «)F tvyo dimen¬ 
sions, E. (’. S. col. 1128. Since, however, that article, was 
written w^e have been desirous to explain certain principles 
which have been developed in Mr, Ferrers’ treatise on ‘ Trilinear 
Go-ordinate.s,’ an excellent work containing much to interest the 
reader. 

If ns before 

a = X cos a^ ■+ ;// sin a^ ~ p -- 0 

C = .r cos + 7 / sin C, ~ <7 = 0 

7 = ;ccos7, + ysiny, - r ~ 0 

C, 7 , tti-c the trilinear co-ordinates of the point and are 

moivovor the perpendiculars dropped from the point (.c, ?/) upon 
the sitles of the triangle «, S, 7 , Conseiiueutly, if «, h, c, be the 
sides of this triangle, and A its urea, we shall have, if the 
point fall ivitliin llie triangle, «a-f-fti?-i-c 7 = 2 A, and Mr. Ferrers 
J Hiowii this Kpijition to be uniAa'isnlly true. 


This equation enables us to render every equation in trilinear 
co-ordinates homogeneous, and we shall apply this principle to 
find the centre of an ellipse inscribed in a given triangle. Let 
the sides of the given triangle be o, C, 7 , then we have already 
shown that the equation to the inscribed ellijise is 

P o® -f 7>i* C* -e 91*7* - 2Zm a £ - 2m 71 C y — a 7 » 0. 

Take the triangle formed by the tangents a, ff, and the chord of 
contact la + m€- ny^o, and complete the parallelogram, so tluxt 
/o + mC— 9 / 7=0 may be one of the diagonals, then the other 
diagonal will bisect this chord of contact, and therefore Binc(' it 
passes through the intersection of the tangents, («f) it will algij 
pass through the centre of the ellipse. 

To find the eipiation to a straight line drawn parallel to C, 
and passing through the intersection of Za-t ?nf —717 and a. This 
straight line will be a side of iiarallelogram. The equation to 
this straight line must be of the form e+M=^ 0 , which may be 
written— 


C + M 


/ a 

V 


h 


f + 




7 ) = 0 . 


This must jiuss through a= 0 , ?/if- 717 = 0 , which leads at once to 
the condition 

2 A 


and therefore the ecjiuitioii to the side; of the pfirallelogram oi)- 
positi' C will be 


Similarly the equation to the side (/f the parallelogram ojq/o.site 
(a) will be : 


and tlie e/piation to the diagonal })assiiig through the intersec¬ 
tions of the.se tw'o sides and the point («, ?) will be 


e -f ua -- - 


d 

11 


a -I- //? 


or, n.s we may write it : 

a _ e 

ill) + mo /<• -f /ot 

Hence this line passe.s llirongli the jn/int (o H), and also tliroiigli 
the centre of the ellijisi'. 

} 8 innlarly, we may find a line 

7 „ a 

///</■ + to //6 f me 

whie.h pa.s.ses through this point o, 7 , and also through the centre 
of th(! ellipse, and therefore the centre is ileteriuiued by tin* 
e(|uations 

o _ _ C __ 7 

ub -|- me Jc + ua 7)ia lb ' 

This result is that obtained by Mr. Ferrers, although we. hare, 
followed a somewhat dill’erent, route. 

^^'e may also lemurk that the ecpnitions to the straight lines 
drawn through the points of inti.‘rseclion of «, 7 , and parallel 

to the oppo.site sides, will be found to b(i 

aa -f ~ 0, «a -f cy — 0, + ry = 0. 

For more information rve refer to Mr. FeiTer.s’ work. 

TRINlTliOCELLULOSK [Gun Gotton, E. G. S., col. 1204]. 

TRINITY, licvrcsmtation of 'ill Art. The represontatioiLs in 
art of llii-s sacreef subject have been in common use from the 
earliest ages of the Cliristian church. The simplest in form 
and oldest in date is the triangle, w'hich sometimes contains 
within it the monogram of the name of Ghrist, or two triangles 
interlaced. This symbol is frequently found on the tombs of 
the primitive Christians, in the Catacombs at Rcnne, and it is 
the one which ha.s been nio.st constantly and universally em¬ 
ployed down to the present day. Anotlier early symbol of the 
mystic union of the three persons in one Godhead was a Latin 
inscription placed in three geometric lines, forming a triangle 
and having at each angle the names of the Father, Son, and 
Holy Sjurit, the connecting lines consisting of the words non <;d, 
so a.s lo jiresent to the eye the doctrine of that iiorlion of the 
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AthanaKiun creed which refers to the iion-coiit’usio*i. »»f the 
persons oi the Trinity. In the middle of the triangle was the 
word God, connected by bands bearing the word est with 
each person of the Trinity, and thus enunciating the doctrine of 
the same creed that each person is God. Another representa¬ 
tion of the Trinity i.s a drawing or painting of throe heads or 
faces on one neck, the eyes of the middle face becoming respec¬ 
tively the right and left eyes of the outside faces. Another is often 
found on church roods [Rood-loft, E. C. vol. vii. col. 162] where 
the Father is rejiresented as an old man with a nimbus round the 
head, clothed, generally during and after the 15th century, in full 
pontifical robes and wearing tlie papal tiara, seated, and holding 
u cross, upon which is the crucified Sou, on whose head the 
Holy Ghost is descending in the form of a dove. On a Mosaic 
of the 8th century in tlu! church of St. Mark, at Rome, there 
are the three symbols, viz., the hand for the Father, the lamb 
with a nimbus bearing the letters P.A.T. for the Son, and the 
dove lor the Holy Ghost. In the Oth century the Trinity l)egan 
to be represiiiited by huniJin forms. Of this method of repre¬ 
sentation then^ are iium(!rous e.Kamplps in the Benedictional of 
St. Ethelwukl and other Saxon MSS. of the lOth century in the 
Ihitish Museum ; and at this jieiiod also the Virgin is some¬ 
times introduced, crowned ami sitting beside the Father and the 
Son, with the Holy Spirit standing in the form of a dove u]M)n 
li(»r head. In the 1 Itli century we frequently find the first 
person represented in a human form, accompanied by the. second 
and third as a lamb and a dovi;, or the first and second in 
human form, and tlie third as tlic dove. In a MS. of the 13t.h 
eeiitury, in I In; library at (.diartres, occurs an example of three 
circhis interlaced, tlie word 'Uiiifatt being iu the mi<ldle, and tri. 
ni. tus. in ouch of the circles; and in a Mosaic of the same 
period, at the church of St. John Lateraii at Rome, the tirst 
person is represented by a liumiui Jiead and shoulders (the 
lornier being surrounded by a iiiinbiis) rising from the clouds, 
tlie second person by an omamental cross, wliicli stands like a 
tower upon the Mount of Paradise, and upon which the third 
]K!r.son, 111 the form of a dove, is jiouring down rays. Fi-om the 
lllth to the ICtli centuries tin* words, sa art as, Htmrhis, saurtus,are 
often used to denote tlie Trinity, as also are the words (pioti-d 
above, as being found on the early triangles, but placed on the 
outlines and intersecting lines of sliields of various shapes, 
especially on painted glass and the ornaiueiital brasses of tin* 
Middle Ages. During this period also we. often find each figure 
bearing a characteristic emblem. Thus, in a MS. of the 14tli 
eeiitury in the British Mnsenni, the Father and the Sou liold 
each a glohe, and the Holy Spirit, iu the hum of a dove, has in 
its beak the Holy Wafer. In a Fixiicli MS. of about the same 
date the bather holds a globe, the Son a cross, ami the Holy 
Siiirit a book us the attribute of the. Spirit of Wisdom.’' Nu¬ 
merous examples also occur of Tepreaentationa of the three 
persons of the Trinity separately, the. most common symbols 
I'or the Father being the hand, for the Son the monograms of 
X.P., [Monogram, K. C. S. chI. IT)?! ; TAr,K. (?. S. col. 20301 
in various eoinbinationa ; the letters A and D, I. 11. C., and 
I.X.t-).T.2. being the initial letters of the Greek words signifying 
Jesus Christ of Cod the Hon, Hariour, and forming in themselves 
the Greek word “a fish;” crosses of various form.s; the 

lamb; the lion ; the good shepherd; the ])elicaii; the vine ; a 
lamp or c,andle as the light of the world the fish ; ami, in 
some few instances during the earliest ages of the church, the 
heathen hero Orpheus; while of the Htily Spirit the niost 
ordinarily used symbols are the dove and a lamji or candlestick, 
often with severi'liglits to signify the seven gifts of the Spirit. 

(iJo-sio’s Homa Hotlcranca; Agiiieourt’s fk f’Hrf par 

ks Monumens; Uidron’s Icmograjdik Chrelicnnc; Pugin’s Glos- 
simi of Ecclesiastical Architect ure; Lord Lindsay’s H/cdcIm of the 
Mikory of Christian Art; Louisa Twining's Symbols and Emblems 
of Early and Medieval Christian Art; IHctiojiiiaire de 

Mystiq ne ()hretic n ne ). 

TRINKET TRADE. Trinkets is another name for what is 
often called Birmingham jewellery; small ornamental articles 
made of gold, silver, aluminium, tortoiseshell, jet, steel, vulcanite, 
&c. ; and comprising lockets, brooches, finger rings, earrings, 
needle and pin cases, hair pins, small photograph cases, and 
numerous other objects. If any costly material is emploved, it 
is only a thin film on the surface. Originally this manufacture 
was centred at Derby for the common and medium qualities, and 
at London and Ediilburgh for the better kinds ; but it is no\v 
almost wholly conducted at Birmingham. Small masters, em- 
ploying only a few hands each, make up a supply according to 
the fashion of the day and the state ot the market; and this 


produce is bought up by factors or dealers, who furnish the shop¬ 
keepers of our own and fomign countries. Birmingham takes 
the lead of Paris in gilt trinkets, but Paris is more successful iii 
those made of polished steel. 

TRIOXAMYLAMINE, G,,1I„0„N « N(C*H„ 03 }, 
(AC'ao/G^Du), ail oily base, produced by heating a mixture of 
valeral and ammonia to l30Mu closed* tubes (Erdmann, Ann. 
Chem. Phami., exxx. 211). 

TRIPOLI POWDER, is obtained from a silicious mineral 
found in Northern Africa ; rethlish grey in colour, earthy and 
rough in texture, and crumbling easily into small fragments. 
When ground to a fine powder, it is used in poLshing metal, 
marble, and glass. 

TRISMUS ; LOCKED-.!AW [Tctanus, E. C. vol. viii. 109]. 

TRITYL fPiiorvL, E. 0. vol. vi. col. 810; Propylic Com¬ 
pounds, E. C. S. col. 1712J. 

TROCIIAR, ill Surgc'iy, an inslinmcnt consistinj: "f a sliarn- 
pointed sliloUe and a canula. It is used for discharging liquius 
from the cavities of tlie belly and chest, the whole instrument 
being first thrust into the cavity, and tin* stiletto lieing tlien 
withdrawn, so as to leave tlie canula, or tube, behiml for the dis¬ 
charge. of tlie liquid. The term is derived from the French trois- 
quarts, the point of the instrument being 'iia#*guhir, or formed of 
tliree faces. 

TROPINE [Atropinf, E. 0. S. col. 203]. 

TRFCK SYSTEM. Tlie inoradical.le evils of the truck 
system evading tlu; existing atatrV’s fer its suppression have 
iceasioned the ajqioiiitnieiit of a I'oiiniiissiou under statute (3.3 
i. 34 Viet. c. .105) in 1870 to inquire into the allegeil prevalence 
>f it, and in 'order that it may ellectiially contend with the 
]»owerfnl interests concerned in defeating their purpose, the com 
niissioTi is armed with the most extensive iiowers of compelling 
the attendance of witnesses and the production of documents, 
of taking the examiiinlions under oath, and of eommitting to 

ison persons adjudged by tlie commissioners to be guilty of con- 

m])t. Witnesses who make a full and true disclosure maybe 

demiiiiied by eerliticale under tlu* bunds of tlii! commissioners 
against civil or criminal jnoci'cdiiigs founded on such evidence, 
FuIm- eviileiice before, the commissioii is punislinble as perjurv. 

TUBE MAKING. The usual niodes of making leaden pipes 
are described iu Lead MANUFAC’TDHr:, E. C. vol. v. eol. 150. 
The processes ado]»le<l fur various other kinds of tube and pipe, 
ill iron, bra.Hs, cojqiev, Ike., are Iri'ated iu 'I'ruK Diiawfng, E. (’. 
vol. viii. eol. 410. Pipes for conveying water, clieniical Ihjuids, 
hot air, and smoke, are noticed under JMpe, E. 0. yul. vi. col. 
5:15. A new method of lining leadeii ]»i]>es with tin is described 
ill Lead .Smki.tjng and Trade, K. G. S. cad. Id-lU. Further 
referenee-s v.ill be found in the articles lieri' cited. 

TURK WELL [American Turn-: Well, E. C. S. cid. 114J. 

TULLE, silk lace, woven veiy thin, and with wide meshes. 

TUNBRIDGE WARE, is the name given to small articles of 
wood ; dilfercnt colours and ])atterns of grain being selected, 
. 11(1 a combination ol veiiet'ring and inlaying employed. I'lie 
irnamcut on Tunbridge ware is in fac.t a rude kind of tarsia- 
xvork, or wood-mo.saic. [Tauhia Work, E. C. S. col. 2029.] Many 
varieties of fancy xvood are employed ; the nrticle.s made being 
small boxes, Jieedle cases, &c. 

TUNIC, an under garment worn by the Ronnans, soinewliat 
re'^embliiig the modern chemise or shirt, originally without 
sleeves, and reaching only to tlie knees. Afterwards it was made 
with Hlecve.s reaching mid-way to the. elbow, or sometimes even 
down to the baud, .and was leiigtliened so as to touch the 
ankles; but such tunics were deemed a mark of effeminacy. 
Among all but the very poorest classes two tunics were worn, an 
^per and .an under one, and the toga w'as thrown oyer Imth. 
The names of the tw(^ tunics were respectivedy the indusiuni 
.and the mhurula. Both sexes W'ore the tunic, which had a belt 
or girdle round the waist, to be lasteiied when the wearer was 
engaged in any occupation reciuiring active exertion, and 
loosened by persons who were at home or \yislied to be entirely 
at their ease; hemee the Biblical expression (Luko xii. 35), 
“Let your huiis be, girded up and (1 P(^t. i. 13) “Gird up the 
loins of your mind.” Puri>le stripes were W’oveii into the tunics 
of senators and knights, those of the former being broad, while 
those of the latter were narrow; and these stripes were also 
sometimes, although rarely, granted as a matter of special favour 
to persons of very ancient family or of enormous wealth. In a 
triumph the victoriou.s gencial wore a llowered tunic, and Julius 
CsBsar was accustomed to wear one with fringes at the wrists. 
Those who were too poor to aflbrd to buy a toga wore the tunic 
only, and hence we lind the lower okIots sometimes designated 
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as the tunicati. Numerous examples of the tunic may be seen 
in goUeriefl of ancient sculpture, both in this country and on the 
Continent. 

TUNNELLING MACHINE [Boring Machine, E. C. S. 
col. 343J. 

TURACIN, a very remarkable pigment, found in the red 
nortions of the wing-feathers of four species of Turaco. It may 
be. extracted with (liliitc alkalis, and thrown down again by the 
ad<lition of un acid. Turacin differs from all known animal 
pigments in containing copper to tlie amount of nearly six per 
cent. (Church, Clum. Nem, xix. 203.) 

TURANIAN LANGUAGES. The class of languages com¬ 
prehended under tlie name of Turanian, or ScyUiic, though 
j)o.s,sessed of few written monuments, is of great importance to 
the Bciimce of language. The nan»e Turanian i.s derived from 
which implie.'t the swiftness of the horseman. Timhiw 
used by Persian writers to designate Tartary, or the land of the 
non-Aryan tribes contiguous t(j Persia. “In hi.s time, (i.o. 
Kaikohad’s) the river Jihon (Oxus) was the boundary between 
Iran and Turun i. e. Persia and Tartary. (Oiiseley’s Mehan 
Ara, or Epitome of Pi'isian History,’ London, 1709, p. 15.) The 
original meaning has, however, been extended, so as t«) eom- 
preliend not only the languages of the Turkoman tribes border¬ 
ing on P(‘rsia, l)ut all languages ■which having entered upon 
tlu'ir .s(i(:ojiil stage are called uifjlutimttive languages, (from gluten 
zrglue). In this stage of linguistic devcdojnuent, wc liiid two or 
mor(^ roots joined, or, so to speak, (jhu-d together, to form a word. 
Jn this ca.se the one retains its radical independence, while the 
other becomes a mere terminal ion. The Turkisii language is one 
of the liest examples of a Turanian language, for in it we see how 
wondrously human speech 1ms suer.«*e(letl in conveying a great 
variety of ideas with a veiy small number of wt)r<ls. [Turkish 
Lanouagich ANT) Litkraturk, E. C. vol. viii. col. 43({.] In a 
Turanian language, whatever be the number of suflixes, the root 
must always stand out in bold relief. It may neither be obscured 
nor weakened by contact with subordinate elements. The con¬ 
jugation and declension can still be taken to pieces. In fact, as 
Professor Max MU Her neatly puts it, “the dilfereiice between an 
Aryan and a Turanian language is somewhat the same as be¬ 
tween good and bad mosaic ; llio Aryan words seem made of one 
]»iece, while the Turanian words clearly show the sutures and 
fissures where the small stones jire cemented.’* (‘ Science of 
Language,’ Gth edition, vol. i. p, 330.) Tlx* Turanian languages 
constitute at the present time the speech chiefly of nomaclie 
tribes ; yet these languages occupy a vast extent of the. earth’s 
siu'face, hud tliore is reason to suppose that the earliest iiihabi- 
tauts of Europe ami Asia were ol Turuniau origin ; now driven 
by the advance of other tribes into the extreme parts of Europe 
and Asia. We see the Hasijue.s, whose Jaiiguage is agglutinative, 
though lexically it has no alliiiity with the Turanian or any other 
languages, driven into the. remotest corner of S.W. ICurope ; the 
Lapps ami Finns, of Turanian stock, pushed into tlie extreme 
North ; the Dravidiaii tribes located iii the most Southern i»art 
of India; the .lajiaiiese hanging on to the outskirts ot the Old 
World, and Turanian tribes extending across northeni Europe 
ami Asia from the Gulf of Bothnia to Behring’s Strait. 

In ancient tiimss ilu! population of Assyria ami Mesopotamia 
was Turanian. Tliey have left us abundant proofs of their pro¬ 
gress in literature, science, and art, in the cuneiform inscriptions 
of the British Museum, where wc find that the Turanian Akk.adK 
(Accads) were the inventors of the euneiform system of writing, 
’rile Accad will douhtlcss, when better understood, throw a gro.it 
liglit over the earliest histoiy of Europe and Asia ; and, in the 
Accadiaii cuneiform we have, probably, the carlie.st written docii- 
iiieiits of human speech. The Accad belonged to the Ugro-Fin- 
iiish family of the Turanian group, and fiiuls its counterjiarts in 
the. present Fiiiuisli ami Magyar tongues. The Elamitic wa.M 
also a 'ruranian language, apparently cognate with the Accad. 
{AssyuTAN LANitUAdK, E. G. W. col. 173 ; GhaiJ)KK Language, 
E, G. fcl. col. 483.1 Another ancient representative of the 
Turanian class is the Medo-Scijthi<\ the earliest specimen of 
which we find in the Beliistuu Inscrijition, b. c. 500. [Behistun 
Inscription, E. C. S. col. 207.J The Turanian languages of the 
present day, mostly spoken by wandering tribes, are divided into 
two gi'eat divisions ; 1. the Northern, or Ural-AltaiCj which 
comjuehends the languages of the TunijmiCf Momjolic, Turkic, 
Hainoyedic, ami Finnic tribes; ami 11. the tSoutluTii, embracing 
the languages of the 7 <hV, Alaluic, Jihotiya, aud Dravidian peoples 
[Duavuuan Languages, E. G. S. col. 788.] The various Tu¬ 
ranian languages are held togidher by a certain atlinity of gram¬ 
matical sinicture which runs through them all, though we must 


not expect to find the same close relationship between the various 
Scythic tongues—raostly spoken by wandering tribes—that we 
find in the languages of "the Semitic [Semitic Languages, E. C. 
S. col. 1893] and Aryan [Aryan Languages, E. C. S. col. IGI] 
families. Vet the common words and common roots, which hav 
been discovered in the most distant branches of the Turanian 
stock, point to a real, though distant, relationship of all Turanian 
speech. 

1st. The Tnnrfudc branch, which is the poorest of the Turanian 
family, not much richer in its grammar than Chinese, extends 
from China to Siberia, and westward as far as the river Tun- 
guska. It embraces among its many dialects that of the Maud- 
shu.s, the present rulers of China, who assumed the name of 
Mandshus after their conquest of that country in 1644. 

2nd. The Mongolic family, which is divided into three prin¬ 
cipal branches, with many subdivisions... The chief dialects 
are those spoken by the Buriats, the Oldts or Kalmtiks, and 
the Mongols proper. Next to Tiiiigusic, the Mongolic is the 
poorest of the Turanian family. Jengis Khan united all these 
tribes into a nation, including also some of the Turkic and 
Tungusic tribes, and Ibiiiided the Mongol empire : while it 
was Baber, a d(‘.scciulant of Timur, who conquered India, and 
established the empire of the Great Mogul, whose court sub¬ 
sisted at Delhi till our own times. 

3rd. The Turkic includes not only the language of the Osinanlis, 
or Turks, par rt.ee, but the seveml dialects of the Oigurs, the 
Yagatai.s, Bashkirs, Nogais, Uzbeks, Kirgliis, Kizil-Bashis, Turko¬ 
mans, and a liost of other tribes. The Turks, or Osmaulis, are 
of Turkoman race, aiul possess a language higldy cultivated and 
developed. 

4th. The Hmnoyedk includes the languages spoken by tlie 
Yurazes, Tawgi, Yenisei, Ostiako-Samoiedes and Kamas. 

Other languages of au agylutinaiivc character, as the Aino or 
Kurlliun, the, Gorean, .lapanese, Kamchadale, and several Cau¬ 
casian tongues, though belonging to the Ural-Altaic family have 
not yet been classified. [Japanese Language, E. C. JS. col. 1391.J 

5tli. The Finnic, which is one of the most interesting and ini- 

I iortant, is divided into four branches, viz, the Ugric, Permic, 
Julgaric, and (.Jhudic. 

((() The Uyric comprises the Magyar, or Hungarian language, 
together with those of the Vognls and Ostiakes. The Magyar is 
most closely related to the Tchereinissiaii and Esllionian. Its 
allinily to the languages of the Ugro-Finnic family was first 
demonstrated by Gyurmaihi in 1799. It was on the dissolution 
of Attilu’s empire in 402 that these tribes, called Ugri by the 
lUissian chroniclers, ni>proaclie,d Etiriqie. 

(It) The Verndc, embraces the. languages of the Votlakes, 
Ziriaiics, and Permians of the Russian empire in I'hnope. These 
languages are sjioken h.y tribes living on this side the. Ural 
luouuiains, between tlie rivers Kama and Vialku. 

(f) The Jinlyaric comprises the dialects of the Tcheremissians 
aTid Mordwiniuns, on the hanks of the Volga, who conquered 
Moesia, on the Danube, in the 7th century, and left their name 
to the country now called Bulgaria. 

((/.) The nhmlicy so called I'rom Tchul, the name by which tlie 
Russians designate the Finnic nations of the norlh-wesl, compre- 
liends the Finnish of the Baltic coasts, the Tawastiun, and Kare¬ 
lian, (both dialects ol' Finnish) and the languages of the Es- 
thonians .and Lapps. The Finnish stands alone among Turanian 
languages as possessing an epic poem of creat antiquity, singular 
elegance, and remarkable extent, tbe Kalewala. 

II. The Houtliem branch of the Turanian languages consists 
of, 1st, the Draoidian, or South Indian group [Dravidian Lan¬ 
guages, E. C. S.J. 2nd, the Taic of Siam tmd adjacent coun¬ 
tries ; 3rd, the BhotiyUj coinjirising the languages of Tibet, 
Burraah, Arakan, Bhutan, the Naga tribes, and many otlier 
dialects; and 4th, the Malaic, spoken in the Malay Peninsula 
and in the various islands of Pol 3 Giesia. None of these have 
produced any literature of imjiortance, aud therefore the mention 
of them will be sulUeieut for the jmrpose of this article. 

(Prof. Max Miiller’s Science of Lanywige, Cth edition, London, 
1871; Lenormant’s Atudes Acadiennes, Paris, 1873; Sayce’s 
Assyrian (invmnmr^ 1872 ; Caldwell’s Grammar of the Ikavidian 
Lanymges; Barker’s 'Turkish Grammar and Reading-hook; Op- 
pert’s Expedition en Mesopotamie, Paris, 1863 ; Sir H. Rawlin- 
son, The Guneifoim Inscriptions of Babylon and Assyria, London, 
1800; Menant’s Syllabaire Assyrieune, Paris, 1870 ; Balbi’s 
Introduction d I Atlas Ethnographique du Globe, Paris, 1826 ; 
Roehrig’s Specimen des Idiotismea dc la Lang^ie Turque, Breslau 
and London, 1843.) 

TURBINES. The name turbine was originally given in 
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France to any water motor in which the wheel revolved in a 
horizontal plane, on a vertical axis. It would he convenient, 
now, to restrict it to those water motors in which the water 
issues between emved guide blades, forming a series of orilices, 
at a high velocity, and acts on a revolving wheel by pressure on 
the curved vanes of the wheel, while its forward velocity is 
being gradually extinguished. 

From an ancient date there have been used in tlie South (»f 
Euro^ and in Algiers, for driving com mills, some small wheels 
which, with many defects, possessed the advantage of the greatest ] 
Bimplicity. These consisted of 1(J or 20 s[)oon-shaped blades, 
fixed on a vertical axis, and w'ere driven by a jet of water 
acting normally, or nearly so, on the blades. They made .ihoul 
100 revolutions ])c‘r minute, and henci! c(juld he attached direct 
to the running mill-atoiie without tlu^ intervention of gearing. 
It is easy to sec that, as the water acts by sudden im])act on tlie 
blades, the efficiency cannot be high. A wheel (»f this kind, 
with a cylindrical casing surrounding it, was found by Messrs. I 
Tardy and Piobert to have an elliciency of IG to 40 per cent., | 
the greatest elliciency being obtained wluui tlie velocity of the 
circumference of the wheel was Y"-,ths of that of the jet of 
water. It was probalily Avitli the idea of improving the rotu- 
volavky or spoon-wheel, that tin* rone en caw, or pit-whot'l, was 
invented. This is simply a «[)Oon-wheel plac(*d at the bottom 
of a cylindrical masonry ])it, just above the tail water. Tlu* 
water is admitted above the wheel by a passage* nearly tangen¬ 
tial to the wlieel, and revolvi's abcive. tlui wheel before juissing 
tlmmgli it. It is obvious that though tin* roue en rare is 
similar to the* rove voIanU it acts on a very dilferent principle, for 
the water is now admitted continuously to all the buckets. The 
elliciency of the pit-wheel in its original foriii was Iroiii 20 fo 
27 per cent. 

When Avatcr issues from a jet in a vessel, the force acting in 
the. direction of the jet, to generate momentum in the water, 
act.s also in the opposite direclioii on the sides of the vessel, 
tending to make it move, in tin* t)]»posito <lirection to that in 
which the jet issues. This force, in the opposite directi(»n to the 
jet, is calh d the reaction of tlu'. jot. I lie Waiermlrh is a 
splendid example of the Jipiilication of the reaction of a jet, 
that vessel being jiropelled forwards by the reaction ol two 
large jets of water, which issue, in a sternward direction, and in 
all iiropellers the jiriiiciple is virtually the same (HYDiiAfnie 
pROPEiiJ;Kii, E. V. 8. col. The '’ume princijde w.a.s 

applied in a water motor invented at the end of the la.st 
century by Ur. Barker, and which has been calle<l the BarkiT’s 
mill, the reaction wbe.(d, and in om* of its improved h»rms 
the Scotch turbine. In its simplest form it consists of 
a vertical sup]»ly I'ipc* supjiorted oii a pivot. To this are 
uttaclied two or more radial arms having orifices at their ex¬ 
tremities, directed tangentially to the drcle in which they 
revolve. From thc.se orifices the water issues and drives the 
arms round in the ojiyio.site. direction. The peculiarity ol this 
turbine is that the pressure in the. neighbourhood of the jet, 
causing the water to issue, is not only the ])Te.s.sure due to the 
actual head, hut also that due to tlu? eentrifugai force of the water 
carried round in the revolving arms. It therefore amounts to 

'h = + iTy 

where h is the acLuahliead of water and r the velocity of revolu¬ 
tion of the orifice. The velocity of dis-’liarge relatively to the 
orifices is therefore, neglocling friction, 

ih = = V2 gh + 

The absolute velocity of discharge, redatively to the earth is 
therefore 

— r. 

In order that all the potential energy of the head may be given 
to the wheel, the water must have no absolute velocity on 
leavingihe wheel, that is = hut this is only possible 

when V = iniinity. If friction is taken into account, this con¬ 
clusion is modified, and experiment seems to show that the 
greatest efficiency is attained, when the orifices move at the 
velocity due to the liead, in which ^circumstances the issuing 
water still retains 17 per cent, of the energy of the lall. but if 
Tun at a higher velocity more work is lost in friction than is 
Baved by reducing the energy curried off by the water. OiU! of 
the most improved forms of the reaction wdieel is the hcoteh 
turbine of Messrs. Whitelaw and Stirrat, of Paisley. In tins the 
anus, instead of being radial, are curved in an archiuiedean 
spiral, and have a gradually diminisliing cross section. The 


water is introduced l»eneath the curved arms, so that its upward 

t ireasure partly balances their weight. According to Illr. White- 
aiv's experiments this turbine has aii efficiency of 74 per cent, 
but General Morin’s experiments gave only 47 to 56 per cent. 
The chief lulvaiitagcs of this turbine are its simplicity, ila 
cheapness, and its small size. Its chief defect is ])rooably this 
that it cannot be arranged to work witli a varying supply of 
water, except by arrangement.^ which greatly tliiuinish its effi¬ 
ciency when the 8U]i])ly of water is smali, and the need of 
economising it greate.-t. This i.s a defect wliii h, as will be seen, 
is eoinmon to many tnrbine.s. n'lie usual way of regulating it 
is by a sluice in tlie supply pipe, wbieh, by enating aii arti¬ 
ficial resistance" to the How, virtually redmes tlu* head, and 
therefore also the cxpemliture of water. A minor defect (»f the 
Scotch turbine i.s that it.s eipiilibriuiu of motion is niistahle. If 
them is a diniiiiutioii in tlu* work being <loiu*, tliu vel wiiy of the 
turbine increase.'*; hut the increase of velocit}* in n'a.ses the 
centrifugal force of the ma.s.s of water in the wheel, and conse- 
ijiieutly the discharge. The nltinmte gain of velocity is there¬ 
fore more than j>roportionate to the iliminulioii of resistance. 
M. Fouriieyron has recently Jiroposeil a form of reaeliiai wheel 
which he culls the Pleodynamic Turbine, This is theoielically 
a less perfect form than that which !»'ar.s M. Foiirneyroirs 
name, and it i.s interesting lliereiure to iioffc "'/r reitsons which 
have imlueetl M. Fonrneyrnn to retrace his stejis and to suggest 
the luse of a comparativi ly im](irfeet form of turbine. The 
chief object be li.id in view was to create a motor of small size 
and therefor** easily and cheaply eitcti'd. He thinks that such 
small motors may with advantage replaeo tlie single large 
iuot.*»r commonly eiii]tloyed in 1‘aelories, oiu* of these lining 
apjiroprialed to each machine or each seri(*.s of inachiiie* to l»e 
driven. Tho transmissive inaeliinery is thus eiamomised, and 
what is often more iiiijiortaiit the water is economised also. 
For when •lu'ty a Himill power is re*piiri*d a large turbine (lo*!s 
not g**nera!ly act efficiently. 

We have seen that in tlie ri*aetioii wlieel it is inipos.sib)e to 
ileprive ihe water of all it.s energy of motion hefore it Jenve.s the 
wlu*el. Now a form of reaction wlieel was indie.ate*! by tlu* 
celebrated nnitlu*imdiciiiii Euh.*i', alnmt the iiiidilh* of tlie last 
eeiiturv, in whie.li tlii.s defeel i.s obviated. Euler jiroitosed tliat 
the water should not enter the revolving wheel radially, but in 
a direction incliiusl in llie opjiosite dinctioii to that, in which it 
ultimately left the wlieel. Its final Imekward velocity wouM 
then be reduc»*d, rouglily sjnakiiig, by the aiiionnt of the 
forward v*‘!o*ity it had llrst nseived. 'i’his snggestifm of 
Euler’s, after lying nulViiitrul fur Ihret'-ijiuuic-rs of a century, 
was fiT-st i»ractically realised in an actual machine by Eourneyinn, 
in 1827. M. Founieyroii’s turbine consists es.sentially (d'a r**ae- 
tion wheel, into whii.li the water enters not nulially but with a 
*leterminate tangential velocity due to its pas-sag** tlirougli tlie 
cliuniiels of ail iuiuT fixed wlu-el. in this turbine it is possible 
to admit the water to the revolving whei l without shock, and to 
discharge it at us small a vidocity as we pleas**. It fnirds, there¬ 
fore, Ihe theoretical conditions of perfect efficiency. The only 
losse.s aie those due to friction. 'Ihe Fouriieyron turbim* is an 
outw'ard Ilow' turbine. The water entering al the centre of the 
wheel flows outwanls in a direction ]>erpeijdieular to tlie axis 
of revolution. It lias been succeeded by jmrallel How turbines, 
in wliieh the water Hows parallel to tin* a.vis of rt volution, and 
by hnvard How tnr)tines, in which the. water flows j)erp<*ndiiU- 
larly to the axis of the turbine, but from witliont inwards. 

The. peculiarity of tin* turbine as comi»iired with ordinary 
w'ater wmeels is its ])ower of u1 ili.siiig almost any fall. Mr. Malh-t 
lias constructed a turhine for a fall of 2 feet, and several turbines 
have been constructed for falls of 2(M) to 500 feet. The sjteed i.s 
veiy high a.s coni})ared with tliat of water wheels, and hence 
quick macliinery can be driven with hut little tmnsiiijs.sive 
machinery. Fuilher, many forms of turhine can lx; run a goixl 
deal above or below their iirojier speed without gre.atly reducing 
the. efficiency. The efficiency of the Fouriieyron turbim*. hi dif- 
f**rent oxperiuienta has been found to ninge from 54 to 78 per 
cent. Probably, when well construrtetl, and with its ]troper 
supply of w'ate.T, the efficiency is at least 7n to 75 per cent. But 
the means of adjusting tliis turbine to dilVerent supjdies of 
water are not veiy perfect, and a large turbine with a small 
supply of water has a very low efficiency ; while, therefore, well 
adapteil to work with a constant supply of water, and with con- 
Bidemble variatioii.s of head and of 8])eed, and on all falls from 
the lowest to the highest, the Fouriieyron tuibinc is unadapted 
for those cases in which cither the power required or the supply 
of water is liable to great fluctuations. 
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I’arallel flow tuibints have an npiier fixed wheel which serves 
to distribute the water, and below and fitting closely to this, a 
revolving w'hecl. This turbine, though of French origin, has 
been often constructed in this country. V^arious ])lanB have 
been adopted for varying the powder of the turbine by stopping 
more or less completely the. orifices of the u])jier or fixed wheel. 
TJiev are all more or less liable to the objection that they involve 
sudden changes in the velocity of the water which cause loss by 
shock. Tin* parallel flow turbine is sometimes constructed with 
a suction pipe below the turbine ; in other woids, in place of 
being at the luUtom of the fall, this turbine may be placed at 
any lieight short of 34 feet above the tail water without loss of 
effect. 

In inward flow turbines the supjdy chamber is outside the 
revcdving wdiecl, aucl Ihe W'ater flows perpendicularly to the axis of 
revolution towards tin? centre. Various forms oi‘ inward flow 
turbine have heiui made in this couhtry and America, hut by 
far the best is that invented by Profissor .lames Thomson, of 
Glasgow, and denominated by him the. Vortex Turbine. This 
turbine not only fulfils the conditions of a perfect motor in 
nomial eircumstarjces, hut is regulated in a manner which causes 
less departure from Iheorotic.al conditions than is the case with 
most turbines. In the Vortex Turbine the centrifugal force 
acting outwaj-ds wdiiht the flow is inwards, any ium*a.s<! of speed 
checks the inflow of water. The change of 8])eed is less Ihere- 
for(! than in pro])07'tion to the change of work done. This 
turbine is tlierefbre e.xtrcmely steady, nearly mainfmning its 
S])eed even wlien the fluctuation of work is cousiilerable. Very 
careful exjierime.Tits on a large* turbine have shown its eflieiency 
to he 71 to 77h per cent. 

TUllKFY 1<12L) DYE fRA?<i)A>;,VK, K. C. Vid. i. col. 829; 
•YKINO, K. C. vol. iii. col. 7011. 

‘TJliKEY .STONI'J [Hune,E. C. S. col. I28J/. 

rURNING fE. (!, vol. viii. col. 439 ; Lathk, E. (’. S. col. 
M12J. (Vdonel (.day communicated to the Institution of 
Mechanical Engineers, in 1872, a mctliod of turning metals, by 
which a s])eed from four to eight times ns great .as that iisu.ally ' 
inuintaini’d can he adopUal, witliout overheating tlie luetul. In 
inacliine shojw, tlie general plan is to let full a jet of water on 
the metal ; hut the? j-utting tool is not sufliciently wetted by it. 
On Olonel ('lay’s jdan, one orniore iiole.s are drilled through the 
metal up to the cutting edge ; and a jet of water, getting under¬ 
neath the shaving as if is being cut, kee])s the cutting edge cool. 

TIIRNIPS, AUTUMN. Stuhhh* crop.s of aiitniun turnips, 
although only of ri'ceut introduvtiuii, are now’ among the most 
important branches of modern ngrieiilture in elimates ami on 
soils in which they can he grown ( 1*'aj.i,ow (A n.lion'ii), E. 0. S. 
col. 937 ]. A liyhrid between an early gai'deii and field lurnip was 
found to arrive at matiirily during the short period after harvest 
in southern England, and this single experiment has led to 
an extensive and ])rolitahh‘ iiractice, and with the extension 
of field i)ra(tiee the mullijiiicalion of hybrids and varieties 
grown therefrom lias kept pace, so that at the ])reseiit time, 
the diffciri'nl kinds of autumn turnips an* more nuinerou.s 
than Ihose of summer crops, and Iheir number is increasing. 
As with the summer crops autumn crops are divided into two 
fjualities—white Hashed and yellow’ fleshed, and tlie varietie.s of 
each are ecjually nuimu’ous. Tlicy are named from the. form 
of the. hulh, the colour of the. skin, the names of those who 
produced tlumi, or the place in which they were first grow’n. 
Selected sorts are being improved for general croppers by seed 
growers as w’dl as by farmers wdio select bulbs and grow their 
own seed Iherefnun. 

TURNTABLE [Rattways, E. C. vol. vi. col. 920]. 
TUUPETlllU ACRE, TURPETHIN, and TURPETHOLIC 
ACID. Tiu'pi^thvi, Ca 4 H 6 (tDiu((yfi„i/ 6 „Uaa), is a purgative re.sin, 
exlr.acted from ihe root of Ifomia’a Tiirpethim, and when 
treated with baryta water yields turpethic acid, Ca 4 HB« 0 ,B 
Thi.s is a yellow’ amonihous substance, soluble in 
water. Both turpetliiii and turpethic acid split up under the 
influence id" mineral acids into glucose and liirj/etholic acid, 
CiclLt^Oj This crj'stnllizes in colourless microscopic 

needles, which are soluble in alcohol, and sparingly so in ether. 
(Spirgatis, ./onrn. pr. Chem. xcii. 97.) 

TURQUOISE [E. C. Nat. Hist. Div. vol, iv. col. 1148; 
Lapidary Work, E. C. vol. v. col. 110]. 

TURRET (French, tourelle, from the Latin turrh) is used as 
the diminutive of tow’er (in Germ.an, Tkiimichen), but in a pecu¬ 
liar sense, and w’ithout reference to positive size, it merely 
denoting that what is so described is small in comparison with 
the main structure, of which it foims only a port or single 


feature. Turrets are of Iw'o kinds, such as rise immediately 
from the ground, and those which are formed on the upper part 
of a building by being carried up higher than the rest. Of the 
first kind are staircase turrets, which are generally narrow, with 
small windows. .Stair turrets were freiiuently attached to the 
angle of a large tower, usually rising above it in order to afford 
access to its platfonn roof : hencc! they serve to contrast with the 
bulkier mass, and to produce greater play of outline. Thonx- 
bury castle, Gloucestershire, affords a fine example of .an octagon 
tower and a turret of the same plan thus combined. Gatehouse 
turrets, or such as flank a gatewa}', belong to the s.ame. class. 

Turrets wdiich show themselves only on tlie upper part of a 
hnildiiig are either merely carried up higher than the general 
line of the roof or parapet, or e.lse sjiniig out so as to project and 
t»verhang the w’all, on Avhich they .are supiiorted by corbelling, 
&c.; and in such cases are sometimes distinguished by the. name 
of Bartizans, or Bartizaii-turrcts (see the engraving under Bau- 
BACAN, E. (!. vol. i, col. 

Ill the early domestic architecture of both France and Scot¬ 
land, circular toavers and tinretH with conical roofs are frequent 
and ehameteristic featiiri's, and sometimes .are so numerous, 
that llie whole structure seems to he composed of a cluster of 
them. In some ex.amjiles of our Eliz.ahc‘thfni style, turrets, ])in- 
iiacles, and chimneys jirodiiwf great jiicturesqneiiess of outline. 
Vanbrugh attempted, not without success, to engraft tlie sami* 
character upon the style he i»ractised, grouping his chimneys 
together in the form of turrets on tlie roof, and making them 
important features in his compositions. 

TURRET SHIPS [Navy, Tnrrd Ships, E. C. S. col. bWI. 

TIJTWOKK AND TRIBUTE, a i.eculiar system of co-opora- 
live industry, u(lo]»ted by the workers in the tin and (*.o])]ter mines 
of l>evoii and Curnwall. [Minino, E. U. vol. v. col. 089,] 

TUVP'KS, OH TWEEIbS, the nozzles of the pipe.s wliicli 
convey the bJust, hot or cold, into iron-smelting fiii'naees, [F[tr- 
NACE, E. C. vol. iv. col. 241.1 

TWEED.S, w’oolleii goods largely made in Seotl.and, A tweeil 
is a narrow tw’ill, without the smooth finished surface, of broad¬ 
cloth. Being strong and flexible, it is miicli used by siiortsmen, 
salmon fishers, .and tourists, and among other classes, as a material 
for trow’sers. It w’ns not till about the year J 830 that this inaiiii- 
factiire beg,an to assume impoitanc-e : at jn'escnt'the jtrodiice is 
BUjqmsed to exceed 2,000,()()(>/. annually. A real Scotch tw'eed 
is all new wool, wdthout any cotton, inungo, or shoddy; the 
Yhivkishiio cloths under tlie same nafiie an? inferior. Ilome- 
grovvnwool is seldom good enough for Scotch tweeds ; Australian 
is preferred. The jirocesse.s of iiuiinifacture do not dilfer much 
from tliose de.sciihed in Wooi.i.ioN AKD WoitsTKi) Manufac- 
TiiUKs, E. (!. vol. viii. col. 097; except that the old laeciiig 
luaehine has been sujjerseded by a mucli more effective ajiparatus 
culled the Condenser, which jiroduces a continuous length from 
short lihreis. Tweeds are yarn-dyed, and great alteiilion is jiaid 
to the cleixriies.s and fastness of the colours, llsiiig a trade dis- 
tiiietion hetvveeii a tweed and a cloth, the fonuer i.s fulleil or 
felted le.ss lliaii the latter. The sluairing or crojming of tln' 
lou.se ends of the woolly fihre.s, to produce a smoulli surface, is 
not carried fur in tw'ceds ; as it would otherw'ise lessen the 
strength for wliicli tliese textures are eelehrateil. Tweeils vary 
from 7 oz. to 20 uz. per yard ; ihe average for goiieral service 
varying from 10 to l.^> oz. Much variety is given to tweeds by 
lunnhining wool dyed of tw’o, three, or even four coloui’s in the 
same yam; and the pattern is further diversified hy w’eaving 
ibe.se yams into checks, stripes, and fancy devices. Besides tin? 
towns where the manufacture commenced on Txvced-side, Gala¬ 
shiels, Hawick, Belkirk, Jedburgh, Ac.—it has extimdcid to 
Dumfries, Aberdeen, Elgin, liiverne.ss,and other Scottish counties. 

TWlLIj [Wkavino, E. C. vol. viii. col. 801 |. 

TWINKLING OF STARS. [E. C. vol. viii. col. 438.] INfr. 
Claudet C Phil. Mag.’ No. 173), by means of an instrument named 
the chromatoRCope, has made a nuniher of observations on the 
phenomena of Rcintillation. He refers the sparkling, variegated 
colours of certain stars, to the evolution, in different degrees of 
rajiidily, of their variously coloured rays, wliich, in their long 
and rapid course through sjiace, are supposed to divide and to 
affect the eye in (piick succession, but so rapidly, that although 
we see the various colours cannot judge of the separate length 
of their duration. The chromatoscope is a reflecting telescope, 
part of which is made to rotate eccentrically, so that instead of a 
point, a ring*like image of the star is seen. The rate of motion 
18 so adjusted that ea<di separate colour given hy the star is drawn 
out into a lai?»e segment of the ring, and in this way the liglit 
from the star can he analysed as in a spectroscope. 
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^TYPE FOUNDING MACHINES. 


TYCOON [Shioooon, E. C. S. col. 1905]. 

tympanites (from Tufivavov^ n drum), distciiBion of the 
ubilomen with jiir : sometimes culled dry, or wind, <lrop^y. 

TYMPANUM [Grkcian Akciiitkctuuk, E. C. vol.‘iv. col. 

5;h |. 

TYPE COMPOSING MACHINES. The mode in which u 
compositor sets np or arranges metal types of Bei)urate hitters, to 
form u column or page, is described in Puintino, E. C. vi>1. vi. 
col. 7513 ; ill which article is also given a <lescriiitiou of (wo 
ingenious machines for facilitating this kind of w(»rk, the one by 
Siirensen and tlie other by Young. Other coulrivancea having 
the same purpose in view have been since introduced. 

Mitcheirs machine compri.ses two parts, tlie coitrpf.mtor and the 
distributor. The compositor Jias a keyboard, each key of wliich 
strikes out u type from a hi'ass slide plaei‘,d on an incline. The 
tyjje travels along an I'ndless band, to a snot where it is turned 
on end and jmshed forwards by a notched nr serrated wheel 
called the siitting-Avheel. The ap])aratns coinpris(‘s nuin 'voiis 
hands, the lengths and velocities of which so vary as to enable 
the types, at dill'erent distances from the wheel, to reach it in 
the order in wliich the keys are struck. The types are much 
fewer in kind than those reijuired in printing ; ainl the remainder 
have therefore to be set up by baud, 'fhe words are built np in 
rows thirty inches in length, which havi'- to he divideil otf intt) 
page-width or column-widlh by hand. 'J’he disfribuhir, for 
separating the types when the printing or tin*, stereotyping is 
finisheiljhas a baig eluinnel in which the lines of ty}»eare {daced, 
ami ]»ressed forwards to a vibrating metal linger; this finger 
]iushes the tyjies uBule .separately, ami eause.s them todro]» down 
on a grooved wheel revolving hnriicoiilully. P.y means of pins 
in these, grooves, and nicks on the typi‘s, each type falls into its 
proper recc'ptaele, over which it is brought by the revolution of 
the wheel. 'Phis distributor thus arrangi'S the types in a way 
ready for immediate (rajisfer to tlie romposifor. 

HatLersley’s macliiue eom]t]‘ises ehwed cells or reeej>tacles of 
lyjies oil two tables. When a Key i.s touclusl, u piston is pressed 
against the lowest tyjie in one purti' ular cell, pushes aside an 
imlia-ruhbev cord,and caii-scs the t ype to jiassdown a short inclined 
]tliim'. This]dalle is furnislieil with ^•omluits,along one of wducli 
the type travels to the comiHtsiiig stick. The table with the 
‘ lowe.r l a.^'c’ 1y]»es is removiujli! : so that by having ^'wo, a con- 
staiit .supply can he kept up, one being i>repured to take the 
]dac.e of tlie other when o.Nhausted. Then* is no distributing 
apparatus hen?. 

Deleanihre.’s machine lias the keys jilaced in three rows, each 
key couiieeted by a vertical hver with a cell id' ly])es jdaeed 
oNTi* it. The, lever, when the key is ]n(!H.sed, strikes olf the 
hnvermost tyiie of each jiile, ami sends it along an inclined ]dane 
to a justifying ap]»aratus, as in Voiiiig’s machine. A distributor, 
forming a separate machine, has a sliding groove in wdiid j the 
tv]K!.s are jdaeed in a long Jim*. A key is ])re.s.sed as each letter 
coimis muter the eye, and at tho sjuue lime, a cidl is opened into 
wdiidi the. type, falls, something in the siinie way as in other 
maciiines. 

llo.seiihorg’s nuicliiiie has the tyju-s iirrniiged in vertical linc.s in 
flout of a keyboard, from wliich they fall ami arrange theni.selve.s 
on an l•lldlesR hand when the ke.ys are j)re.ssed down. 

Alden’s maehiiie ha.s the tyiies ariangiid in (ellsarmmd the 
cireuiuferenee of a horizontal wlieel : as the wheel rotates, several 
rec(‘ivers rotate with it; and these receivers jiick ii]* tlie proper 
iyjies from the re.s])ective cells. 

Mackie’s maehine, shown at the, Inieimitional Exhibition in 
1871, po.ssesses many jieeuliar feature.s. It makes use of a jier- 
forated ribbon, which hears the same, relation to the apjiaratiis j 
as .Tacijuard cards do to the. niadiine with whidi they are n.ied. ! 
The j'ibhoii is a strip ol' jiajier two inches wide, witli seventeen 
rows of perforations ; the centre row serves as a goiide, to ensure 
the equable passage of tbe rildioii through the com]»o.sii)gmachine; 
but in the other rows the, Imles aie iineiiually dislrilmted, ac¬ 
cording to the freciuency of the letters whidi they represent. 
The perforator^ a macdiine distinct from the couimser, consists id 
k'cys acting on a series of juinches ; the punches arc brought 
into action accoiiliiig to the letters or .syllaldw whic.h the keys 
rejiresi nt; and the ribbon is perforated by them as it travels 
through the maclnne. The composer is an elaborate piece of 
mechanism. A circular framework has around its wriphery a 
series of (so-called) pncicets, each divided into eight Btictions. 
Concentric witliin, and a little below thi.s ring of pocket.s, i.s a 
revolving wheel, the jierijihery of W'hich has a ring of jncIcpockeU, 
each with eight verticril piii.s. When, during tin* revidiition of 
tbe wheel, one of tlieso pins rises above tho level of the others, 
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U draws out a type from one section of the particular pocket 
near it, and dro[>8 it on a receiving table, whieh carries it round 
to the point of delivery. The determination of which jdn or 
pin-i shall be raised at u len ticular moment depends on the per- 
Ibmted ribbon. The ribbon is unwound from a ilrum or reel, 
ptosses over a small wheel, and enters the machine among tho 
pockets and pickpocket.s ; the blank spaces prevent, and the pe»* 
forutions facilitate, the action of little triggers which raise tlic 
]»ins ; and thii.s the type.s are extracted from the pockets in tho 
ouler pro-arranged on tbe ribbon. The ty]>t s are not merely 
ilrawn out one at utime ; two or more cun la* drawn out at once 
and Mr. Mackii* lia,B .'ll) arranged the a]>paralus that he cun form 
790 worths or .part df woiils, each simultaneously--coinprising 
the sliort words, luolixe.s, and termination.^ most generally useu 
in the Eiigli.'^h language. The types, wlien extracted from tlie 
jiocketa, and lying in projicr order on small receiving tables, are 
carried round to a point where they are ]ni.*<licd down a sloping 
elmnntd ; they fall down a vertical tul*e, sind are d- I'Vered in u 
eontinuous stream on lengths of brass rule, whii b arc removed 
at inten'als with the type.s on them. The justifying into jinpe 
witlth or colunm width i.s done by liaiid ; a.s is likewise the dis¬ 
tributing of the type when the printing is rini.dieil. The pecu¬ 
liarities of the machine, therefore, are thesi*: (1) The brain work 
i.s bi'stowed only on tbe perforating of the jihboiis, in ai'coiibinct; 
with the reading of the iuilhor’s niamiscriiit; ^'he composing 
machine works autoniatieally by stoum-iuiwer, when once, the 
end of a projier'v perforated rihiioii is inserted in it; (11) Short 
worths are eoinj'osed us reailily a' single letters ; (1) As theiii 
are mon* jxiekets than le.tter.s in tho English alphabet, and 
eight sections to each pocket, the typograjiliie.iil cliarai ters may 
be very iiumeTous aiul varied ; (b) Eaeh machiiu* could set iin 
many sizes of tyj»e with the same, jieiforated ribbon, (ti) Eaeli 
rilibi u may be used again and again, for setting up suecessivc 
issiie-s of Ihi same work. (7) If rihlxujs jirr /leribiuteii in dupJi- 
cute, or multiplicati*, they would bo availahle for setting up 
dilfcrent types or edition.s of tin* same, work ; while two or inuro 
editions might be set U|> at tbe same time in two or muro 
eounlrios, witli one employment of the iierfoniting aiijuiratiis. 

Ingenious us tlH*.se several eoiilrivunees are, many ditlieulties 
have interlbrcil with their intr<»luction ; and type-composing is 
still mostly done by hand. 

TYPE VoUNltlNG MACHINES. Many inventions have 
lieeii brought forward to expedite the. founding or casting of 
metal type.s, by the use of macliiiies, Three such,by Nichol.m»n, 
Clnuv.h, and Didot, are brielly de.se.ribed in Piii.S'TiNu, E. ('. vol, 
vi. eol. ; and utheishave, ajipeared since, 

JohiiKun and Atkiii.son's maeliiiie law a cistern in which tyjie 
ni<*tal is melted over a g.i.s burner. 'Phe molten metal is forced 
by a sinull ))iinip into the mould at tbe moment when the latter 
eoincs in eonlact with the cisiern. The tyjn.* cast at each slritka 
is jiu.slied out of the. mould, and is hrouglil by a travelling appa¬ 
ratus up to e.utterK which bring it to the, ])ioper length, jdane 
the sides, rub and dress it, and make the nicks. At its exit it is 
received into a type-founder's stic.k, Avhence, with others of the 
Hume letter, it U removed for ]lacking. 

lle-sley’s maehine luus a crank wheel, which hjings the tyjte- 
mould by vibrating movements to the front of a ivscj voir of 
molten metal. A small force jmnip causes a mea,Mired jet to he 
thrown into the mould with considerable force, the lyjie being 
disidiarged on the, mould receding. Tlie (yja: require.s to he 
liuished by hand. 

Miller and Itirluirds’ machine, largely used in Seotlund,and by 
many type buinderH in England, has a melting pot over a small 
furuace, a forcing ]amiiiand valve within the pot,a narrow channel 
leading Iruiu the cylinder of the j)Um]> to the ontside of the jiot, 
and a nipjde at the end of the. channel. One half of the inoiild 
is hulled to an lU'in which oscillates to and from the nip])1e ; the 
other half is bolted to another arm, so arranged that tlie two 
halves of the mould may o])en and close like, a hinged snulf-hox. 
1’he ]»iHton of the jiumji is raised ; melted metal llows througli 
the valve into the cylinder or chamber ; Ibe mould is brought 
against the ni])]ihi ; the jiUton falls, and forces a little metal 
tiirougli the channel and iiijijile into the inould ; the mould re¬ 
cedes, the two halves open, ami the type is ejected ; linally the 
two halves dose, ami the mould agnin ajqnoaches the nipjde, 
ready for another easting. A eontinuous bliust of air lessens the, 
lieat of the mould. The types are dressed by hand. This 
inachiuu was originally worked by hand, hut it is now moved 
by steam jiower; it is an udHjdation of many German and 
American inventions, jiurchoaed, combined, and improved, 
jiuusa and Serriere’s macliiiie, recently introduced, is a hand- 
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mould worked ttutoiiiatically ; Bceing that the same moulds 
used in hand-work may he screwed to the machine, instead of 
constructing new moulds sijecially. Some ai’e made double, one 
furnace to Ijcattwo njelting-pots and sunjily two moulds. 

Th<j Typ(!-Founcling Company's macnine has a gas flame for 
melting the metal. The metal flows into the mould through an 
(^ritice inch in <liameter ; and the mould is cooled by a stream 
of cold water. I'he type.s, Avhen made, travel into small'clnimbers, 
Avhere they are nlaned, smoothed, nicked, and grooved. 

TVPIIOMANIA, tlie delirious state of patients suffering from 
typhus fever. It is a low, mutteriug delirium, attended by 
extreme ]trostration. 

'J'VPfiONl UM, a temple of Typlion the evil deity of the 
Egy])tian mythology. The typhoniiuu was usually small in 
: i/e, and uttfiched to, or in the immediate neighbourhood of, the 
larger teinjde of one of the hciietkent deities, like the typhoniiuu 
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I hy the temple of Isis at Denderah. Others occur hy the great 
temjdes at Edfou, Philro, Baikal, &c. 

TYROSINE, Ci,Hu^O^{O,J{uN0,) [E. C. vol. viii. col. 462], 
Tyrosine crystallizes from its afiueous solution in stellate groups 
I ot' silky needles, and from dilute hydrochloric acid, in thick 
oldoiig prisms. These, dissolve in about 150 pails of hot water, 
are aliuost insoluble in alcohol, and quite so in ether. "When 
treated with nitric acid, it yields crystals of nitrotyrosine nitrate. 
Nitrotyrosinf, CBHio(NO,)NOa (Nb\„H^n(^0t)0e), crystallizes in 
delicate yellow needles, which are insoluble in alcohol or ether, 
and only slightly soluble in w'ater. Treated with tin and 
hydrochloric acid, it i.s reduced to amidotyrosinc, C(,Hio(NH 3 )N O 3 
(A(J', 9 /?io(A/f 3 ) 0 ,i), which, when juire, is a colourless crystalline 
])owder. Its salt.s crystallize well. Tyrosine, treated with 
sulphuiic ttci<l, forms several tyrosine suljdiuric acids. (Sliideler, 
Ann. Chnn, Vhurm, cxiv. 57). 


U 


U BTQUITAR7ANS, a designation formed from the Latin 
nhii/iir, everywhere, and given to a section of Lutherans who 
aflirmed the juesetice of the body of Jesus (!hrisl in the Eueba- 
ri.'^t, in virtue of Ills divine omnipresence—as a necessary con- 
sequence of the hypostatic nni(»n of the humanity with the 
divinity. Tlic germ of this doctrine, which had not been 
unknown in earlier ag<is of the church, was found in the some¬ 
time o])inion of Luther, es])ec ially ns exqiressed hy him ut the 
Goufeumce (tf AJarhurg; ami it was devedoped alternatively hy 
John of \V\istjihaIia, minister of Hanihurg in 1552, and a 
polemical ofUfoncJit of both liUther and (Jalvin, or by Brentins, 
a follower 01 Luther, who jiruiiiulgated the doctrine in 15(50. 
In sj)ite of ec.elesiaslical and academical o])position, the dogma 
thus j)ropoiinded was elaborated as an article of laitli by several 
of the re.iormed doctors at a confert'.ncc which they held in the 
monastery of Berg, in 1577 ; and it was for a long time, Indd by 
a large and iueveasing number of adherents, who, at length, 
divided annmgst themselves, maintained variously (J) that 
IJhifpiity wa.s an attribute of the bod}"^ of (Jiiist whilst He was 
still upon earth, and ( 2 ) that it commenced to he so only after 
Ills aseeiision into heaven. The Uhiejnitarians have been 
r(!garded us heretical on the ground that their doctrine destroys 
the mystery of the Eucharist; that it introduces, with the 
Eutvcl'iians, a kind of confusion in the two natures of (_'hrist; 
and that it is inconsistent with the actual ascension of our 
Lord, and with tin- local presence of His gloritled body at the 
right Iniml of the blither. 

ULTRAMARINE, ARTIFICIAL [E. C. vol. viii. col. 405). 
Fiirstenau introduced improvements in the luimufucture of arti- 
lieial ultramarine in 1872. U had been found dibit nit to deter¬ 
mine the exact kind or tint that would be. ])rodnced by the ])ro- 
ce.ss ndojJed, and to ])rovide against tlie deterioration of quality 
by .slight inismuuagement in any of tlie details. He has le.s.si ned 
these dillicnlties by a better ehoioe, of ingredients, and a better 
regulation of temperature. As ordinarily made, tlie tirst calcina- 
tit>n of the. iugredieiils ]irodueea green ultramarine, which requires 
a second calcination to become Idue ; but he has a.sccrtained that 
tlie blue may he ]>roducod in one calcination, hy using 100 to 110 
jiarts of kaolin, 00 to 05 of soda, 110 to 120 of suljihnr, 10 to 15 
of resin, and 10 of charcoal. These ingredients are ground finely 
in a mill, thoroughly mixed, and heated in luted crucibles to a 
low red beat for liftei’U or eighleen hours. 

Fiirstenau states that ultramarine is frecpicntly adulterated 
with crystallized gyjisum—a falsification which may he detected 
hy the ajqicarauei^ of white particles when the substance is 
ernslied on iiapttr. 

I'LTRAMONTANE, ULTRAMONTAN ISM. The word 
Ultramontane, formed from the Latin 'idfni, beyond, on the 
other side of, ami montes, mountains, has primarily a local, 
geographical, and relative signification ; and is therefore caxiahlu 
of ai)plicHtion to a people, and the characteristic.s of that peoide, 
on one side of a chain of mountains, as distinguished from any 
ttther people, and their characteristies, whether in art, manners, 
or religion, on the other side of the same. It reaches, however, 
its most general accejitatioii when it is taken as difl’erencing 
Italy from any country wdiieh is not Italy; and its deepest 


significance when it is employed to designate that canonical or 
ecclc.sia 8 tical system which asscils the alisolute prerogative and 
Bupre.inacy of the pope, whether iu things spiritual or temporal, 
as distinguished from the system wliieh demands for national or 
territorial Churches a jiartiul or qualified independence. Ultra- 
montanism claims for the po])e a paramount authority in faith 
and disci]»]ine over that of general councils, and his inde¬ 
pendence of their decrees ; and ailirnis that pajial constitutions, 
even in matters of iliscijdine, are binding throughout the woild 
as soon us they are published at Rome. The Ultramoutaiie 
.system ha.s met with considerable oj)]>ositioii from the catholic — 
“more catholic than Roman”—]»]inces, ju’iests, and people of 
Germany, and especially of France, where, as a natural accident 
of the relative position of that country and ItuJ}', the, term hy 
which it is known originateil. At an assembly of prelates of 
Ihe Gallicaii Ghureh convened iu 1(182 by Louis XIV., for the 
purpose of restraining the papal prerogatives, and defining within 
exact limits the rights and duties of the clerical order, four 
articles were agreed I 0 , which have (iver since been regarded as 
the nuuiife.sto of French indejiendence of pajial control, a.s the 
protest of till' (fallican Glinrch against Ultramontanism. Tlie 
first of these, articles asserted that the poj>e had no right to 
interfere iu the temporal aHairs of otlier princes ; tlie second, 
tliat the authority of coiinciis was superior (0 that of popes, as 
luwl already been declared by the Council of Constance ; the 
third, that the. nsage-s of the Cullican Church should continue to 
be unalterably observed ; and the fourlb, that “ even in (piestions 
of faith the decision of the. pojje is not infallible or incajiable of 
uiueiulment, unless snbseipiently sanet.ioned by the. assent of the 
xvhole church.” This last article has been condemned by the 
Vutican Council ; and those who admit its deci-ees, which are. 
inferred to be binding on every Roman Catholic, must now 
believe the. ]>()pe infallible in his dogmatic definitions, even 
before, the churcli makes known its adhesion. The other three 
article.s, however, are still maintained by the Cisalpine selioolmen. 

IJMBELLTFERONE, CAUUCjW,), a crysUilline l)o.ly 
of the same percentage comjiosition ns quinone, obtained by the 
dry distillation of various umbelliferous resins. It forms 
colourless rhombic jirismB, which melt at 2 - 10 '’, and are easily 
soluble iu alcohol, ether, and boiling water, crystallizing out 
from ihe latter almost entirely on cooling. Fused with j)otaS 8 ic 
hydrate, it yields I’csorciu. (Sommer and Zweenger, Ann. 
dhem. Pharm., cxv. 15 ; Mossmer, do., cxix. 2(50 ; Hlaziwetz 
and Grabowski, do., cxxxix. 90.) 

UMBRO-OSCAN OR UMBRO-SAAINITE LANGUAGE 
ANT) INSCRIPTIONS. The early history of Rome presents 
to the student a confused mass of names of peoples who have 
long ceased to exist. The supremacy of the Latin race, how¬ 
ever, became more and more established, and, at length Rome 
stands before ua in all her Binijile grandeur : that vast array of 
jjerplexing names disappear.^, and we find ourselves dealing with 
Rome alone. To classify these various nationalities, and arrange 
them under their respective ethnic desimations, seemed at one 
time almost impracticable. By the aid 01 comparative philology, 
the problem has, however, been solved ; and, except with regard 
to the Etru 8 can.M, the question settled. 
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TIk* results oliUiiued froui the uiimisttikahle evidence nf an¬ 
cient inscriptions still extant, in the several lon-'-l'or-.^.llen lan¬ 
guages of Italy, lend to show, that tliis perplexing eatalogne of 
names inay he referred to thirr, distinc;t stocks ; tlie 7np(/f/h(«.s- 
in Apulia and (’alabria, the I’lfninrnnn ov 7’w.'fmn.<, and the Ituli 
(from iraXos — vitulus = a calf) or herdsmen, who have given 
name to the whole |>eninRula. 

It is with the Itali ahme that we propose to deal at jnvsiait. 

At some remote period the Itali divided into two distinct 
branches, the Latins, and the I'lnbrians. Several ancient 
authors (Florus, Lk. i. xvii.; Pliny, Pdv. iii, and others) desig¬ 
nate the I'lnbrians as iJn: mu.'if cnirioit pmplr of Jfal}/; from 
them sprang llni Oscans or Saniniles, and the '. lose inlation 
which subsists between the nmhro-Sah.dliaii languages and the 
classical Latin invests the fonnoi- with a great degna* of imiior- 
tance. Oscan and Umhrian hear niiuli uhout tlie same rela¬ 
tion to the Latin, as, in Creek, the lonie hears to the Loric, 
dialect; Avhile the ditlerences hetween Csean and Piuhrian may 
he coni])nr(^(l with the less<‘r dillercnces hetivei'ii tin; |)ori<- (d‘ 
Sicily and that of Sparta. Hajijiily tin; Oscan languagi* is not, 
as Niehuhr has ninarked, an inexplicahle myshaw like tin; 
Etruscan. On the contrary, wa* are jihli' lo translale withcon- 
fidenee tin* numerous inscrijitions extant in this ianguag(*, and 
though the lueauiug of some words remains unknown. y(‘l, wa* 
can discern sullicieiit of its general character to jironounce 1 he 
Osc.m to he a tlialec.l cognati* and closely allied to the Latin. 
In some cases, even, "we tind the older and ruder specimen^ of 
Latin still retaiidiig Oscan fonns, which t'Veutually it cu'^t oil', 

//. the ttM’Uiiuatiou of the ahlative case in d, which is fouml 
in the Duiliau .and other idd Laliii inscriptions, lii the i*ro- 
nonii, .and in other cases also, the Oscan and Umbrian use /> 
where the L.atin n^ed y, giving ns int-jiit for tfit'cl-tiuld : tin* 
geniiivi* ease of nouns of the hrst declension w.as in .as in 
(Ireek, which in Latin hecame of by rejection of the siljilant ; 
while the dative ]»lural in fius, \in;> v.ini.du-d enlindy from the 
cognate diaU'cts, to he retained only in L.atin. The rinhri.an.s 
were at the zenith of their j)uwer long before the Etruscans over¬ 
ran Italy ; for, according lo a tradition recorded )ty I’liny (P>k. iii. 
14, ID), the Umhrians only yielded after the capture or destruc¬ 
tion of 300 oftlndr cities ; while the same author (piotes (’ate* as 
saving, that, the city of jVuieria =r Amelia, wa.-. l(»undtMl 1K51 
years hefore the war with I’ersem, or 3S1 years before the foun- 
il.ation of liome,. The iiiosl amdcid, if mil the only, Tmhri.an 
record of iniporlance that lias reached (»ur time.s, is tin* cele- 
hrated Jguviiit' or Luguhiiu' inscription engraven on seven 
bronze plates, found in 1444, at (luhhio, the ancient Iguvinni, an 
imjKirtajit «;it.y <d‘ I'ndtria, situated on the western slope ot the 
Ajieniiiiies, tmt far from their central ridge. Tl is Jiow preserved 
in lh(' towm-h.all of CJidddo, and has heeii sjweral limes pub¬ 
lished. For the Oscan we have several valuable inscriptions, 
which (Hir sj»ace will only ]K'ruiit us to euunieratc ; 

Among thesi- are- 1st. The Ahi llaititti, Avhi<di dates 

from shortly after the si'coiid I’unie Avar, aJid contains, in the 
Oscan laiigii.-ige, a treaty of alliance lietAveen the citizens of 
Ahell.a and the neighhoui iug toAvn ol Nola ; noAvin the museum 
of the Seminary <d' the latter toAvn. 2uil. Tho Tohiila Ikinliitu, 
a bronze tablet, found 17tH), at Oppido, (-ight niil* s from Jkiiizi, 
an fincienl toAVii of Ajiulia, thirteen niih^.s south-e{i.st rd A enusia, 
IJeiug hi-lingual, O.scaii and Latin, it eonstitnles the startiiig- 
]»oint for the study of thesi; dialects. 3rd. Tlie Jnscjiptioii of 
Agiioiie, in northern Samniuni, on a h.i.nze taldt-1 recently dis¬ 
covered, Avhich contains a dedication ci v arious .sacre*! oderings. 
As eastern Italian civiliz.atioii attained its JiigheM p(dnt ann/ng 
the Samiiitcs orO.seaus.the Oscan language prevailed e.xten.siAvlv 
in Campania. Hence avc find nnuierous (dscan inseription.s Btill 
existing on the ruined Avails of Hercul.ancnm, and J’onipeii, 
.sev(*ral of Avhich liave been copied and translated. (F. W. 
Newman’s Te.d of the Igurivr. htsrripfwH^, HAm, London, 1H(I4 ; 
Mommsen’s Oskische Stndicn, Berlin, lti4.'), Nnchtnigc ::n dt'o 
Oakischen 1S4(>, and Jlidorif of huiiu’, Iiondon, 

18(;8—7() : Micali, Worm f/cy/r antirhi }>o]>oli Italimi, Florence, 
1832 ; ami Kirchoff and Aufrecht’.s Uwhriaclie Kijradidcnkwalrr, 
Berlin, 1849-.'>!.) , ^ 

UNCIAL WllJTTNG [Pal.-eoguaimiv, E. C. S. col. 103!»j. 

UNDOCKING. In ordinary cases a ship is set afloat 
from the building-yard by launcliing. It is built Avith the line 
of keel at or nearly at riglit angles Avith the shor»^ or beach, and 
Blightly inclining down towards the water. \V hen reu*ly for 
launching, the ship is provided wdth a cradle of timbers, one- 
half on each side of the keel, and two slide-way.s of greased 
timhers along whicdi the cradle may travel. By knocking UAAuy 
ARTa AND act. Div.— aup. 
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a foAv .supports, the ship is throAvu Avholly on these grea.sed AA*aya, 
ahuig Avhich it slides into the Avater. The (irt'ot fjostern^ on 
account of it.s a'usI hulk and Avi ight, could not he lnunche<i m 
this manner. It Avas laid doAMi broadside towards the water, 
an<l the task ol launching provisl to he enormously diflicult. To 
previ-nt a recurrence of sm li labour and risk, .some of the Ini^e 
ironclads are noAv hnilt in dry iUn ks, Avith the keel quite hori¬ 
zontal. The end id’ the dock next the Avater is closed by a 
cais.son ttr cellular d»>( k-g:de. AVhen the .shij* is ready lor\m- 
docking, this gate is opeiM'd at low tide, the Avaler enters inch 
by inch, shnvly rais»s the .-hij* from the ground, and alloAva it to 
be towed ouj at liigli tide. 

UNFEHMKNTED JiBEAl) ; AEUATED BREAD(Bre.U>, 
E. C. vol. ii. eol. .'lO.'), and F. C. S. col, .’hto). 

UNIFOHMITV, ACT OF, AMENDMENT ACT. 'Wheu 
the authorities in Church and State had ilecidcU at the Re- 
fonnatiun that the various old uses of saying and singing the 
service should cease, and that henceforlli ‘‘the Avhole Realm 
should have but one ii.se,'’ they proceeded lu enforce tlie newly 
arranged .services l>y stringent enactments. The various AcU 
of rniforinity Avhich established the Um- of tht- first and .second 
Prayer Looks of Edward \’i., and iliat i>f Oiieeii Elizabeth, 
imposcil .soA'ere piini.diuieiit on all cle'^y''’ho ii.sid any other 
form of Prayer or administration id’ the Siii rainents than that 
pre.se ri bet I by jtarliunienl. Aiul in a similar Avay Clnirle.s If.’a 
Act i>f Uniformity enjoined under hi aw penaUies the exact use 
of the reinodel'ed Prayer Look of the Re.storation. Time, hoAv- 
ever, shinveil that this stiiclneK.s might hi'iiefu-ially he modified, 
and that, Avithout altering tile contents of tin* Prayer Ikmk, more 
liberty niigh^ advautageoii.sly he allowial the, cl»-rgy as to its 
ii.-c. Aciordingly the, Itoyal Uommi.-siou of ISOP, comimudy 
knoAVn us tlie “ Ritual t’onimi.-.sioii, ” having rejiorled favouruhly 
in the dirt;^tion of liberty, and the C'oiivoeal ion.s of (’iinterbury 
and rk liaA’ing aj>pru\ ed the said nM'onimendation.s, the 3f) & 8(i 
Viet. cap. 21, cntitleil “ An Act for th(‘ Amendment i»f the Act 
of Uniformity," was passed. Ly thi.s act several restrictiona are 
remoAcd from the clergy. 

1. A shortened form of Morning ami Fvening Prayer is 
allowed to hi* ii.sed any ilay exeejit Sunday, Christmas Day, Ash 
\\ edne..day. Good Kiiday, ami Asi eiisioii Day in itarish ehiirches, 
in.steud <d‘ the form ]>re,sciil.cd in the I’liuur Look, and in 
c-atliedrai.s, in addition to the .sime. 

2. SjsM iai sei A iee.s for special occu'-ions, ajiproved by the 
oruinary, can he n.sed suhjeci to tlie amimval of the ordinary, 
and A\ith the provision that nothing he introduced into such 
.seiAices, e.vcept luitlufiiis ami hynin.«, which does not form part 
(d' ll<d\ Scripture or the Prayer Pxiok. 

.3. An additional form of .service, sulijecl hi the ahove-nanied 
]>rnvi.sos, may he used in any cathedral or jiarish church, on any 
Sunday or ILdydav, Avhenthe regular K(•r^i<’e^ have been said. 

I. The u.s(‘ of the Mundiig Prayer, Litany, luul (^miiiiuiiiou 
idlice.s, as separate serviees, is made legal, and permis.don id 
given to say tlu' Litany alter the third (.'ollect at Evening 
Prayer in lien of and in addition to its use in the Monuiig 
Servire. 

5. Pern.i.ssion is given for sermons or lecture,^ to hi-jiremdied, 
AvithiMit the apjMiiided .service lu ing jUTvioii.sJy u.sed. On such 
occasions the llidiling Prayer is lo he usi-d or a Colh'ct taken 
from the Look id' Common Prayer, Avilh or Avilhoiit tlm Lord’s 
J’raycr. Sclieduh's of the shortened order of Morning and 
Evening Prayer, are up^umded to the Act. 

UNIONS, among textile good.-,, are made of t.Avo kinds of fibre 
united in the same yarn, a cliraper tilire hi ing added to a better 
kind in order to le,s.sen the ]>rice. Most of lliese, unions cousist of 
jute or cotton added to flax ; ii added to silk or avuoI they are 
more usuallv called Mixt-m K.Aiuties | E. (’. S. col. IbTOl. 

units of ELECTRICITV ; LRITISH ASSOCIATION 
UNIT. [Rhkostat, E. C. S. eol. 180.^ ; Ei.KrTniCAi. Re.sikt.ance, 
E. C. S. col. Under G.m.vanic Battehy, F. C. vol. iv. 

Col. 2(13, is given Ohm’s method (d’ representing tJie mutual 
actions of the electro-niotive forces and the ivsislance.s id’ any 
cirenit in the furiii id' a frae.lioii. 4’Jie idea id resi.slanee, as the 
property of a conductor, wa.s introdueed by Ohm, aa Iio conceived 
the force of a battery overcoming tin* resi--tam'(* of the conductors 
and ju’odncing the current us a re-^ull. 'J'he idea oi resistance is 
the iiHci'SKarA'’ eorollarv id liie coiicepiion ol a force doing some 
kind of Avoik ; Avherea.s the idea id' conductiiig-])(Aver is the 
re.snlt of an idea of eliM tricity, regarded as a fluid, passing in 
(litfererit uuuntities through dillereiit Avires from ]iole to pole. 
When suhniitted to measurement the iiualities of conducting 
poAvei and resistam-e are natuially ex]ireK,seil by reciprocal nuui- 
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bers. liui’oro tli(^ l»romulgiiti(in o! Olnn’s Ibeory, eloGriciaiis 
were accustomed to reduce by calculation the resistance of all 
parts of a circuit into a ^dven lenj^tli of s(uu(i ^dven part of that 
circuit, HO as to form an imaginary lumuj^eueous conductor. Tin* 
next step in coin])arin }4 difiereiit circuits was to reduce all 
re.si8tance8 into a leii^'th of some one stiuulard wire (althou;^h 
such wire iui”ht not form any j)art of the circuits in •juestion), 
and then to treat the unit len^tli of that standard wire as a unit 
of resistance. Thus Leiiz, in 1838, gave 1 foot of No. 11 copper- 
wire as his unit (jf rcHistance. M'lieat.stone, in 1843, proposed 
1 foot of copner-wire wcughing KM) grains, not only as a unit, but 
as a standard of r(*sistane<‘, chostm witli ndereium to tlie Htamlard 
weight and length in uh(' in this country. Resistance-coils wert; 
next formed as the means of adding, nf)t given lengtlis, but givjui 
graduated resistances to any cirimit, and as Mr. Fleeming Jenhin 
observes (‘ Proc. K. S.’ xiv. inn, whose report we liere follow),— 
“such reslstancc-eoils are now as necessary to the (‘.lectib ian as 
the balance is to the chemist.” In 1848, iTaukcd used iron-wire 
as the unit of resistance. Piufl’ and IJorsford used lengths of 
German-silver wire, and as a furthei- dehuition, they give its 
value as comiiared witli ]iure silver. In is 18,.Jaeol)i emleavoured 
to get rid of this multi|iIiciLy of standards, by rec.ommending a 
certain co])]»er-wire, and he pointed out that it Avas not sufficient 
to deiiiie. tin; standard used as a given weight and length <4’ wire, 
since it could not he accurately reiu'oduced, but that good cojdes 
of a standard Avould he prrderahle to the reproduction, in one 
place, of a standard prejiared and k(ij»t in another. About the 
time Avheiiuudergrouud telegrajdiit; wires and siib-niarine cables 
were introduced, resistaucci-eoils Avere used by telegraiihic 
engineers. Tlie ollicers of the Electric and International 3’ele- 
graph Company used coils Avhich seem to have been multi]des of 
Wheatsbiiie’s original standard. In IHbO, Werniir Siemens gave 
two methods for determining the position of a fault, and iu 1852 
Sir Charle.s Kright jiatented a ine.tliod for deb^rmiuing the. jiosi- 
tion of a fault by the din.'ct use of ivsislunee-coils. |Tkuk- 
oiiAeif Eiii'tc’TUiu, E. (-•. S. col. 2038.] Since that time various 
luelhods liav(* been invented for testing faults, {iiid for examining 
the quality of luaterials enqdoyed, as well as Ihi* condition of the 
line, most of them dei»eudiug on the measurement of resistance. 
Ill this commercial use (d resistance the “feet” hitherto em¬ 
ployed Averc turned into “ miles” of t( legmph wire. Thus the 
unit einjdoyed in England aviih tlu! niib! of No. 10 copper Avire. ; 
ill Germany the Gm-nian mile of No. 8 iron Aviiv, and in France 
the kilometre of iron-Avire, J mm. in <lianieter. Other units 
were projuised by A'arious electrieiaus, and to remedy the evils 
arising from discixqiaiicies he,tween diirereiit sets of eoils, Siemens, 
in 1800, ]U'oposed as unit the resi.stance of a eohimu of ( hemieallv 
pure mercury 1 metre long, with a section cajiuil to 1 mm.wpiave, 
and kejit at tlx- ternpei-atlire of 0’ (’, It was supposed that this 
standard could be easily reproduced where copies (•(tubl not he 
directly ohtaiueil. 

In 18(51, at the suggestion of ITof. AV. Thomson, the Jlritish 
AsHociuiion a]q)oiute(l a committe<- for the. purpose of deterniin- 
ing the best standard of electrical resistance. 'I’lns coiiiinitl.ee, 
aided by a grant from tlie Royal Society, in due lime issiumI a 
ncAv Btuudai'd. Referring to Mr, F. .lenkin's condensed ReporI, 
and also to the A^arioiis Reports of the Rritisli A-ssociation iVoni 
1803 to 1870, it may Ik; sullicieiit to state that the (’(unmittee 
selected as fundamental units the second nf time, the metre, and 
the mass of the Paris gramme. The unit of force is taken as the 
force capable of ]»iodiiciiig in one second a Audoeily of 1 metre 
per second in the mass of a Paris gramiiu-, aiul the unit of AA'ork 
us that which Avould he done by tin; above force ucliiig through 

1 metre of sjiace. Rut as the magnitude of the i'‘ too 

small for practical uhi*, the committee selected a.s their standard, 
a decimal multijde 10^ times as great as the a magnitude 

not very dillerent from Siemeii’s mercury unit; it is ahoni tlie 
25th iMirt of a mile of No, 10 impure e.o])]iei’-Avire, used as a 
standard by llie Electric and Inlernational (.Company, and about 
once and a half tif Jacobi’s unit. Exjieriments were made and 
repeated, for determining the actual value of the abstract stan- 
durd, and for expressing the same iu a material standard Avliich 
might form the basis of sets of resistance-coils, 'flie re,sults 
shoAA'ed that the neAV staiulanl iloes not prohahly ditler from true 
absolute measure by 0*1 ])er cent. Rut to avoid the iucon- 
veuience of a fluctuating standard, the new standanl vs'as not 

called “absolute measure,” or described as so maiiv j 

but a distinctive name was given li> it, s\ich as the “BA unit,” 


or the “ Ohmud ; ” so that,'should improved methods of deter* 
niination in absolute measure be. found, the stiuulard need no*' 
he changed, but a small co-eflicient of correction be applied for 
converting B. A. measure into absolute nujasure. 

The standard obtained has been exjmissed in platinum, in a 
gold-sih'er alloy, in a platinum-silv'cr alloy, in a 2ilatmiini- 
iridium alloy,aiul in luercurv, two equal standards being prejiared 
in each metal. The wires" are from 0*5 millini. to ()\S millim. 
diaiiKiter, varying from one to two melre.s in length, insulated 
Avith AA'hite silk Avouiid roiuul a long holloAV hobhiii and then 
saturated Avith soliil ^larallin. The long hollow form alloAA's the 
coils to assume rajudly the tcnqieratiini of any surrounding 
medium, and they can he idimged without injury into a hath of 
Avater at the tiiuiperalure at AA’hich they corri'ctly cxjinjss tlie 
slandard. The mercury standards consist of Iavo glass tubes 
about .][ of a metre in length. All these standards are eiiuul to 
one anotlier at some temyicrature slated on each coil, and lying 
hetAveen 14 .5 and I0 ’.5(.l,; none of thein Avhen correct dilfer 
more than ()'<)3 jie.r cent, from their value at 15 .5(1. Gopies of 
Ihcsi; standards weiv. (Uqiosited in the. Kcav ()l)ser\\ainry ; and 
other.s Avere jdaecil in the, hands of clectrieians in various jiarts 
of the world. 

In the copies of the standards issued fur ])ractic,al use, a 
platinum-silver alloy Avas jirelurred to Gerinau silver or otlier 
melal, as heiiig less likely to change ; hut Dr. Alatthiessen states 
that scA'eruI pure metals may he enijduyiid if ahsoliite. care he 
luken. It wa.sfound ex]ierimentally that two resistances can lie 
compared with an accuracy of one jiart iu one hundred tliousaiul 
- ail accuracy wholly iniattaiiiahle in any Tcproductioii by 
AVeiglitsaiid measures of a given body. Tin; (.)ommitte<> exprisss 
a liojie that in future, the term “couductiug-nower ” Avill be used 
lo signify the reciprocal of resistauci', and tiiat tlie vague, terms 
“good’' and “bad coiidiutor,” or “insulator,'’ Avill be. re])laced 
by iliose exact uieasnreiiieuts wliich can now be made Avith far 
groiiler ease than eiiually accurate uieiisin’enients of length, 

Electro-niotiA'o force is often expressed Avith rufenaice to a 
Daniell’s cell ; hut a bidter standard has been introduced by Mr. 
Latimer (’lark (‘Proc. R. S.’ xx. 111). Tliis hatti'rv is composed 
of imre mercury as tlie negative element, ami this is coviM’ed 
Aiilli a ]»iuste made by boiling niereiirous sulplmli* in athoroughly 
saturated solution of zinc siil])hate, tlie jiositive element consist¬ 
ing of jHire zinc resting on tin* ]iaste. (’ontact Avith the mercury 
is made Avilh a platinum Avi re. “The ideine.iit is not intended 
for Ihe ])roduction of currents, for it. falls immediatidy in forci' if 
ulloweil to Avork on short e.irciiit. It is intemled to be. used only 
as a slandard of elec.tro-motiA'e, force Avilh Avhieh other elements 
can be eom]»ared by the use of the (‘leclronietcr, or condenser, or 
other means not requiring the use of a ])rolongt‘d current.” 

Thv unit of rcnistitiKr or\]n‘ ohiii = K)'* ahauliite units (centi¬ 
metre, gramme, second). Tiie imit of vkdro-motivc force is a 

roll. = 10“* absolute units. ’I’lie null of caixtcihj is ii farad = 

absolute unit. The iniitij of quaofiln is that AAdiich Avill be eun- 
taiiied iu one farad Avlieii eJeetritkMl to the ]intential of om; volt: 
it is .sometimes called a wrher, &c. =: ahsolntc unit. Multiples 
ami siih-multiples of these units are. employed as fulloAVs 

The. megavolt = one million A'olts. 

The. m(‘gafarad = „ ,, farads. 

The megoliiii = ,, ,, olinis. 

The inicroAmlt = one niillioiiih id’a Amlt. 

'I’he microfarad = „ „ farad. 

'Phe microhm „ „ of .an ohm. 

UNITED KINGDOM, POPULATION OF. Under the 
heading GiAxNsus of tuk Un'Itkd Kingdom, E. 0. Ami. ii. 
col. 708 , a full account is gi\mn of the population of the United 
Kingdom, and of its constituent parts, as detrived from early 
estimates and from the decennial cnuinerationH which began 
Avilli this century, and ended with the census of 1851. Since 
the publication of tlmt article two censuses (that of 1861 and 
tliat of 1871) have been taken, of which the results aauII now be 
briefly staled. 

'riie census of 1871 gavm to the United Kingdom a population 
of 31,628,338, which was thus distributed :—England, 21,465,131; 
AVales, 1,217,1.35; Scotland, 3,360,018; Ireland, 5,411,416; 
Isle of Man and (.3ianiiel Islands, 144,638. If to these figures 
(of which those for Ireland may he subject to slight revision) we 
add the army, navy, and merchant seamen absent from the 
kingdom to the number of 229,000, we obtain a grand total for 
the United Kingdom of 31,857,338. 

These figures represent an increase since 1861 of more than 
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two and a liall' niillioii of |iiasons, In iu^ at Iho r.itr of Too 
jM’TsoiiH u (lay, or 8'S ]ier rout, in tlu- Ion years. 

JJ'lie rale of increase has lu-en 111 per cent, in En^lainl, ami 
0‘7 j)er (’(Mit. in Scotland, vliih* ludand shows a decrease of ll-T 
jier cent. As Ireland dnrinj^ the last tiai yeaivslum been ivniaih- 
ahlv free from scarcity of food and e})idemic disease, thi^ falling: 
off in her ])o]inlation must he attributed to the loss throu^li 
emi-'ratiou of ju-rsons in that period of time, 'fhe lari^e 

]u>rcenta^e of increas(! in En^dand may in part he exidalned i»y 
the influx of j)opulalion from 1 rehmd and from forei^^n countries, 
such increase forming a consideral>le set olf agaiimt the emi;jra- 
tion of her own native citizens. 'I'he total emigration liom the 
ITnited Kingdom has received a check in tlie last ten \eais. as 
the following ligures will show ;— 

IHol — (il Emigialiiui . . . :iy>M,:»7.s 

18(11 — 71 „ .... J,(i7h.‘!H 

Decrease . . . ;t70,0S I 

'I’lie following ligures fairly lepiXM-ut the movement of tlie 
population in the last decade :— 

Eegistered hirlhs, iSfil -187<) . . . lo,(»s|,2IO 

,, deaths „ „ ... C, 11 

Natural increase hy e.vces-; of hirlhs . . :t,(‘.70, 

Emigration.1,(57 h.V.U 

Natural increase Im-t emigration . . 1,17f5.'» 

Ennmej'ated population, 18(51 . . . 2s.!>27,l'^o 

rojiulation in isTl, which would havcl 
jesiilted fi'oiii natural increase 

emigration.) 

Kunmerated jiojmlalion, Im 7I . . ol.-ls.'hTt'O 

Excess of eiiimiorated as comiiar'-d with / 
estimated population of 1871 . i 

'I'hese are the h'adijig facts relating to the riiilcd Kingdicn 
as disclosed hy the ]ioiiulatiou ah. lract of the census commis¬ 
sioners. Our information I’espectiiig Kmgland .oid Wales is 
mori* c.on)l»let,e, both as legaids the jiast and jueseiit ; and to 
these accordingly we now turn. 

J'oimlation of I‘in;iliinil nml iralca.- We have now had eight 
coni]ilete enumerations of the ]ieopU- of Kngland and Wales 
divided between the seventx years from lH*llo |871, at <Mpial 
intervals of teai ;\ears. The ii'jures have ).. as follows : - 


A'ciiis. 

)’(!])lll!lti()ll. 

1801 

8,Ki>2,;);56 

1811 

1(),161,2<>6 

1821 

12,000,2:56 

18:51 

l;5,80(,,7‘)7 

1811 

l.‘*.‘)14,M8 

1851 

17,027,600 

lS(il 

20,066,22-1 

1871 

22,712,266 


This table biinrs on the face of it prt.ofsof progresyive increa-m 
with indications of Jluctuations i]i the rate of it. AVhal these 
Huctuations have been the following table will .show. It 
])Tesentsthe actual ligures, as well as the rate, of increase per 
1000 

I j Imreii-'c. 


j tctiial. Ter loot*. 

isoitolsu 1,271,720 j 

ISll „ 1821 1,,S;5.),‘JH0 i l«l 

1821 „ IS.’ll l,SU(5,aGl | 1-V> 

1K;51„1KI1 I 2,017,.V)l ; lla 

1811 , ISal I 2,01:5,4(51 12(5 

1,S,)1 „ 18(51 i 2,i;38,()lo i 12:) 

18(51 „ 1871 I 2,(546,012 ! 132 


From the figure's of these two tahle.s certain inlei'e.sting lesulls 

may be deduced. . ^ 

1. In the seventy years of thus century tlie nopulatiou ol 
England and Wales has increased from somewhat le.ss than nine 
mulions to somewhat less than tvventy-tw’o milU<)n.s. 

2. The population-of England and W ales doubled ilsell in tlie 
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tir.-l lifly years of the ceuturv ; hut it is imw increasing at a 
rale to douMe itself in sunn tiling between lifty and sixty years. 

55. The rate of increase of the pojudalion of England .uid 
Wales has tluctuated in the seventy yearn between 181 aiul 120 
per KKKi, or is and 12 ]ier eeni., having been hO per cent, 
gieaier in the ten Near-, ending 1821 Ilian in the ten ending 
iS(5I, Tin* greatest increase bajiju'ind in the ten yvarB that 
followed next upon the clo'i* ol the great war of the French 
Uevolutiim, the least hut one in the decuJe that embraced the 
Irish famine. Fm-the whole period of si veiity years the rate 
ol inercase was I'lto per eoiit. ]ier annum, 'fin* aggregate 
increase «as-i;;,sii>,7;50, nr l.uo ]m r cent. Tin- minimum increase 
was in the ten\i‘ars i-nding lS(il. It was lin n 120 per 1000. 
Il reeovered in the ton veais einling lS7i to the higin r level of 
1.‘52 ].er 1000. 

The r.it< nf iinreasf during the present centu’e, taken at 
soiiu'lhiiig loss than a dnul)liiig in lifly years, is h.is lajdd than 
it was in tin- Isih century, llmugh mvu'li moro rapid than iu the 
century ]>reci'ding. This fad will a)>pear trom the following 
ligiire-', Mhich ma\ lu' looked ujion as at lea‘>t rough iippi'o.\ima> 
lions In the truth ; 

V hdiiiiiitc fur Mnulaml .. 

ami Wal.'.- lucr-Mse. 

I (in I . . •■>,1(5(5,7)72 . 

17.U . . (i,:5:i.').840 . . 8(50,2(58 

l^nl . . U.li» 0 ,n(» . . ll,77.v>70 

It \\ill be seoii liom lln-o liguios that, from till! middle of the 
l•'''lIl century t" tin* middle nf the lOth centur\, the rate of 
im iease w.n sin h that the ]MHiulatinii doubled in about tliirty- 
Ihree _\eai-, or within tin* limits of a single gem ralion an eom- 
iiioiili reokoiied ; but wln ii we lak'* into account the grand 
liygieiiic d>-cnveries that dislingiiislied th<“ last half of the JHth 
ceiitnri, ;iml wJiicli is'iioil in the saving and ju'olouging of lifo 
al all ages frnni early ini.iiicy tn e,\treme old age, we must coii- 
• Indo tiiiil liming tlm lallor ji.irl nf tliat omtiiry tin: rale of 
imi'oase mu-4. ha\e been cniisidilMbly iu exioss of even thin 
liigli stand.iril. 

Tiu' onmpn.--iiinii and cliarader nf tin' Miigjidi jinpulalinii are 
sot fnrlb In .snmo ovloiit in llm enumeratinn alivady published. 
^^'e loam, inr iii.-la'ico, that, nf llio 22,712,215(5 porsoii.s, 1 l,(>.'>H,y34 
wore ma! • and I l,(i.'»:5,55:52 foinales, giiiiig an exci-.ss of 504,531)8 
f' lmdes nf all age.-, at Imine ; that the mimber nf j'amilies ha8 
iucroa.-:e(l in the last ten years Imiii I,l!)l,’»21 to n,Oil),old ; that 
tin* iiuiid 'I-nf linti.sos buihliiig at Iho date of the ceiisu.s has 
■grown, in the .same period, Irmn 27,550.7 to 5’7,Ho:5 ; that the 
' I'npularmn of onr largo towns is still incivasing at a nmre r.ipid 
I iMto than that of the rural districts; and that a gradual roduc- 
lion has taken phni* in the llnaling |in]»ulaliou of our inland 
waters, ami the hoii.sele.'i.-s pojiulalion of tianijis and vagrants. _ 

! d’ho facts ii*lating to onr public. in.,titnt.inns are sot, forth with 
' -nino details both of the nnmbor of iii.stitulion.s tbemselves ami 
■ of ilii.'ir inmates, 'fhe number of iu^tilulions iu 1HI51 and 1871 


le.s]iedively were a.s follow.s ; - 

[ Niinihci. 

I 1871. 

' WoiUliou-c.s.721 73(1 

I llaspitals . , . 167 ‘167 

I l.uiiatio .t.'.dmii' HI 16(5 

J'risfuis . ... 171) J 111) 

ltd'lliiia1t>i-\ anil Imlii.sti ml 8rli""l' r j 118 
Ollioi Iiisliluli'in- . . . • ' 282 I 7>fit) 


'I'lie number of oociiiianls, inclmling oMlcers, &c., i.s .shown In 
ibi; aniie.xeil table : 



IS/i). 

1871. 

IVoitdioiisort ..... 

I.H.IIO 

1.54,967 

Ibisjiitals. 

1 ;5,20() 

•26,56(5 

I.inialic .VsylniiH . . • • 

2:1,108 

4.5,731 

i I’risitiiB . ... 

20,9.50 

32,174 

j l(ofi>rinaloi-y iiml Imlii.slriiil Schuol.s 

? 

11,748 

1 Other luslitutiaim .... 

1 .. 

1 27,167 

38,585 


Jlut the mu.st interesting i;om})anson of tliiii Bort, and the most 
instructive, is one which shall act forth the ascertained increase 
of Doimlalion in the several clas.Hesof public institutions reduced 
^ ^ 6 U 2 
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to aunitonii ccntc-iiinjil and coiiipaml with the like 

proportion as it ivlatCH to the wliole jxipulatieu of En^laml and 
Wales, This standard proportion is i:j‘U) j)er cent, in the ten 
years endin^j 1H71. In that s})ace of time there has been added 
to the fjeneral population more than 13 for every 100; but 
our paui>era (the iunuitfs of our workhousea) liave increased at 
the higher rate of nearly 18 ixir cent., while those of our lunatic 
asylums have been augmented at the rate of nearly r»7 ])er cent. 
On the other hand, the inmates of our prisons have ine,re:ised at 
a slower rate than the {general ])o]»uhition, heiii" sfnnewhat above 
7 per cent, in lieu of 13. J>ut, if we add to the ])rison pf>i)ula- 
tion jirope.r that of the n formatory and industrial schools 
founded, for the most part, sinee iSfll, we a rate of increase 
of aliout 47 ]»er cent. : and a-< it jiiay fairly lie assumed that the 
majority of the inmates of reformatories and industrial schools 
would have been prison(!rs if they bad not been more, juditdouhly 
provided for, we cannot flraw much comfort or encourafjemeni 
from the figures that relate to the criminal ])n]iulatiou. Ihit, on 
the other liand, we may derive some consolation from the fact 
that the inmates of hosjutals have more than <louhlcd, and those, 
of other institutions, UKJstly (d' the heiievolcnt kind, have added 
42 i)er cent, to their nmnlicjs, 'I’lie following is a more con- 
(lense<l statciiin'iit of the fads we have jiisL been eoiniiienting 
on ;— 

IJateoriiie.i'easeof the pojuilaiion of England } I'niq 


and Wah's in the. decaile, ending 1H71 . ( 

Paupers (inmates of woikhons(*s; . . 17‘!)() 

Lunatics (inmates of asylums) . . . 

J'risoners. 7 *31) 

Reformatories, *l^c,.—Number (1871), 11,718 
lnmal(!H of jirisons, re format urie.s, and indus- ) 

trial schools.... . ‘ * 

Hospitals.lol'2() 

Other institutions. 1 !•!)(» 


These, ligure.s eannot but pro\'e cinlnently siigge.-tive to 
statists aial statesmen. Tlu'V seem, at. first sight, if not after 
more exact Heniliny, to show that the least desirable jnirt of the 
po])ulati(jn is largely on the increase, though a provisi(»u at least 
}»roportional is lieing made to add to tiu* comforts of the more, 
deserving section of the jioor. 

(dolisult the hii/rKl Ilf (ki Einilinli i'liihimoj 1871, compiled 
from the tdlicial returns and edited by .lames Lewis, <•! the 
Kegistrar-t teiieral’s deiairlment, Somerset Mouse, for details of 
country, town, and village jjopiilalion.s.) 

UNIVKRSALISTS, LN1 VLIbSALLSM. The name <.f 
Universalisls is a]i]died tti lliosi'who, c<»ntrary ti> the te.iehing 
of the I'liriU'Hhirixlx^ or the ]>artisaiis of a ]»arlicnlar and »'llica- 
«'ious grace, maintain the doctrine, of the universal grace, of (lod 
towards ,'dl a]>ostate men; ami conseijucntly, .also, a unixersal 
atonement, and a call tn all men. Of the,sc, there an* some 
who a.scribe to tin* means of graci* which Ood !ilVord«, sullicicnt 
poWiT to enligliteii and sanctify all men, ami who teach that it 
depcmls on tin* voluiilarv conduct of im n, Avlu thcr the grace of 
Go(l shall ])rodu( e its elh-cts on them or jiol; from whi<h 
doctrine they ai»' somctijiics called absolute, or mn oinlitional, 
Universali.sts. Others maintain that (»od, inde(-d, wishes tti 
inak<' all men hapjiy, hut only on the condition of their belkw- 
ing ; and that thi.s faith originates from the H<»vereign and irre^ 
sistilde operation of (iod, or from Mis fns', nncomlitioual, and 
sovereign election. These are, ealletl hypothetic,al, or condi¬ 
tional, ihiiversalists, and sometimes Semi-Universalists. 

But the, epithet Universalist is n()W chiefly current as applied 
to those per.sons Avho, whether attaching them.selvc.s to c.omniii- 
nities of which Lbiivcrsalism is tlu- hasi.s, or else; ludiling the 
tlieory in a more isolated or ilesuKorv manner as tlie atllmrents 
of various religious Inslies, not only deny the eternal jmni.sh- 
iiieiit of the Avicked, hut also allirm the final salvation and 
restoration (»f all men ami of all inti’lligeiice.s. Some entire 
eoinmnnities, Avhilst accepting Ihcir ilcsignations I’l-oiii their 
several foumlers, or from some more prominent and distinctive 
doctrine, hold that of Uiiiversalisin in a secondary, ami, us it 
were, incidental manner. The duct l ine is an intelligible result 
of human charity uml benevolence, Avhiidi, conle-stingor ignoring 
the philological dillicultiea of the (piestion—chiefly arising from 
the identity of the words aldiv and otWior, nseil in tlu* New 
Testament to mark the duration at once of the pains of hell and 
the bli.ss of heaven—argiu's on moral, truiiscemlental, t»r »> firiori 
jirineijdes, that tlie intiniti; nierey and sovereignty of (Jod must 
ami will delight in the nltimatt' iamoaciv of all men t«> an 


cteniity of diA'iiie. liajipiness .and divine resemhlance. The 
iloctrine of final recovery, hoAvever, admits of various (lualitica- 
tions. Some, and these the most thorough and moat rigidly 
logical of its adherents, Avonld atlirm for all lapsed iiitelligencea, 
Avliether hiinum, angidic, or whatever there may be distinct 
from eitlier, a eliarter of restoration, so that there, might he 
eternally tlirongliout tlu' universe a divine ohliterulion of evil; 
some, holding or not holding tin* oi>inioii Just ex]ire.ssed, maiiitaiii 
the restoration of .sinners only after a course of proportionate 
punishment in Avhieh “every transgression and disuhedience, 
imle.s.s men mnv repent and believe, slj.all h<*reafter receive a 
just reconi])en.se of rcAvaii’d Avliilst othera, Avith .sliglit ethical 
perceptioji, a.s.sert an iudiseriminate immunity from future ])iin- 
i.shmeiit of Avhatever kind, duration, or degree. The Roman 
Catholic doelrim*. of imrgatorv - a jilace. of .si-cular and termi¬ 
nable ]nniiMinient Avlieic .sfitisfaetion is made by anlferiiig for 
such aims as can Ix' so atoned—is distinctly in the, direc.tion of 
the graver and nmre res]»onsihle, variety of Univers.alism ; Avhilst 
it may he said that thl^ Disinirfioiilsl.'t, so n.amcd from holding 
the final de.structiun of the wicked after liaving snlfereil the 
]mnishiiieiit due to their crimes, are niyativc Universalists, in 
so far that they juedicate for all creation a universal iinmmiity 
from eternal misery, ami claim for all tho.si* avIio are incapahle 
of ]iartici])ation in tht' ])ositiA'e. bli.s.s and rapture, of etenial life, 
.at least the. re]M)se, of iuinihil.ation. 

The. Univei>ali.'^ts - sjieaking uoav of them as a distinct sect or 
community, A\hich, although .scau’cly known in J'higlaiul, lias 
hiiig been a numerically jioAveziiil hod}’^ in America- hold in a 
modilied form the dcxtriiie of election, believing that tioil has 
chosen some for the goixl of .all, and th.at His fimil ]mrix)sc 
toward.s all is iiifini.ated by lli.s calling Mis elect the iirst-born 
and the, first fruits of Mis creatures, which, they .s.ay, im]>lies 
other branches of Mis family and a future ingathering of the, 
harve.st of mankind. They teach, also, that the righteous shall 
have part in the first resnrreelion, tlait they shall lu*, blessed and 
ha)»py, and be made kings and ju'iests to God and t(> Clirist in 
the millennial kingdom, and that over them the second death 
.shall have no power ; that the wicked Avill receive a puiii.shmeiit 
a))p()rtione<l to their crimes ; that punishment itsell is a media¬ 
torial AVork, and J'oundeil ujion im*rc,y ; and, conseijueiitly, that 
it is a means of humbling, subduing, and linally recoTiciliiig the 
sinner to God. (.)f these doctrines they [>rule.s.s that the, natural 
result is‘‘ardent love to God, jxace, meekness, candour, ami 
universal love to men.’’ 

The characteristic 1enei,s ol’ Uiiiversalisin are of great an¬ 
tiquity; and have been held by a sncc.e.ssioii of falhers aiul 
doctors of the Ghurcli since the time of Origen. Several digni¬ 
taries and divines of the English and (dlier Kel’ornied t'hiii'<‘liea 
have held or advocated them; and tlii'y lane been incoi|M»ialcd 
into the creed of various minor comminiilics. As a society the 
Uiiiversalists began their orgaiii,silion in England aboal 
under Mr. dames Jlelly, at one time a folIoAver of Wliilidield, 
and a popular preaclier, Avlio formeil a small laaigregalioii of 
“ Bhihulcljdiian I biiver,sali,sls,” in the cit y of London, to Avhom 
he mini.stered until his death in 1778. About the year 1770, 
l\lr. dohn iMiirray, one of Relly’s di.se.ijdes, emigrated to America, 
Avhere, at Boston and el.si-Avhere, he ]ir()mnlgaleil Universalist 
seiilimeiits, and avus a])poinled elxqdain to Geiicr.al Washington. 
Between 1780 and 1708 an earnest eontrovi-rsy upon the. subject 
of I’niversali.sm Ava.s carried on by some American divines ; and 
j the ]»riiiciph‘s of the system Avere 7,ea,l()u.sly advocated by the 
Uev. Elhanan Winchester, Avlio visited this country about 1788. 

; The. statistics of the American l.hiiversalists, Avho, under Mr. 
l^liirray and his friends and sueccssors, develoi>ed into a large 
and Jiilliiential organisation, are slated as follows in the “ General 
Summurv,” Avhich occurs in the ‘ IbiiA'ersali.st Regi.ster’ for 
18(54:—“in the United States and Toriitories, ihei-e are one 
General Convention ; a United States lli.storical Society Avilh a 
valuahle lihraiy; 17 Stale CoiiA’cntious, fiA^e having Missionary 
Societies ; one Stale Education Society, one State NeAvsjiaper 
E.stahli.shnient., one State Rtdief Fund ; 8J) a.s.sociatiun.s, six 
having Missionary Socictie.s, and .Sunday School Unions ; 1193 
Societies, 904 Meeting-Houses, and (593 ITeacliers. There are 
also 13 Periodicals and nine Schooks, including Iavo Universities 
and a College; and xve have published within the yc.ar about 
12 ne.AV hooks, besides reprints of (vld ones. Adding tbo simi- 
inary of the British Provinces, we have about 9(1 Associations, 
1200 Societies, 913 Meeting-Houses, and 701 Preachers.” The 
foregoing figures, it should be said, e.vhibit a very distinct 
iiuiiiericnl decline from the corre.sixmding slateiin'iit foj- 18(52; 
partly, it Is .‘Elated, because tlie prevalence of tlze principles of 




2187 


UNSOUNDNESS OF MIND. 

Universalism lias done away, to a {^reat i-xteiil, with its «lis- 
tiiictiveness as a cpdiiial symbol of faith, as a reason of nomen¬ 
clature, or a l)asi.s of communion. (Elhanan AVinchcslei’s 
Lhiivr.rsnl hystoratiun J^xhihitail; bonder’s Analytical anif dom- 
jiarative J inc of nil Keliiiiom; llosea Ballou’s ./Iarnoit Hiatnni 
of Vniursalmn ; Whittemorc’s Modern Hintnry of UnirnitnliKin : 
Evans s l^kdrh of nil Ik nonmuitions of Jh'liyion i and Kupp’s 
Original Hutnry of the lieliqimm Jknnminntiniis in tin' Vnited 
tifates; ami others.) 

LJNIVEBSITJES TESTS ISunscuuTioN, Ci.kuk’AL, E. 

S. col. 1994). > • 

UN SOUP)2s ESS OF MINI), a ei)iii]>veliensive term which 
has superseded in most scientilic treatise.^ wliether psycholo};i- 
cal or niedico-lejfal, the old word iiisaiiilv. I Insanity, E. (,'. 
vol. iv. col. SSf). I 

UPHOLSTERY, as ap]»lied to furniture, is "eiierallv uiahu*- 
Rtood to comprise the textile articles, as distinguished from 
cahinet-work,—as beds and heddiu;.!, bed and window curtain.s, 
draperies or hangings, the eusliions of chairs, couche.s, sofas, &c. 

(NIT, 

FllEA, CON.,lJ^ = <C<) IE. (V vol. viii. 

(Nil., ■ ■ ' 

col. r)()()|. TIk; variou.s reaciiims and modes of formation (*f urea 
show that it is identical with the diamine I'nrhamidr, especially 
it.s formation from carbonic oxychloride or phosgene : 

( NIL. 

00(J], -f 4 NII 3 - 2NHd'l + ^Co' 

(Nil., 

Aiiimonii' 

l’lio>j'i'ue Anunituia ililorido Vit.i 

(2(t;(F7) -f IXII., = ±\llf^l -f tVh.V,//,) 

AVlieii one or more, of the hydrogen in urea, is leplaeetl by a 
]M:).sitive or basylous ra<lical, coiujioiind iinais are ]»rotluced, such 
as naphthyl urea, 0(IN-J !;,(< \nTT 7 ) phenyl un-a, 

ami many others [E. t'. V(d. viii. eol. .'■)(k»|. They are. all crystal¬ 
line, ami, like urea, combine readily with nitri«-. and oxalic, acids, 
yielding cry.stalline lamijiound.s. 

URIM and TITUMMJ M, generally, in the Septnagint, 

Kol dAtjfleio, and in the \'nlgate, ifnrtrina i'rrit>iti, but (uali- 
narily translated /m//(/.s- mm jtufrtionSj iiu appar.itus of dixine 
revelation, which was ‘‘put in the breast plate, of judgment,’’ 
borne upon the heart of the Jligdi Prie.st when In-“ went in 
before llie Lord,” ami ‘‘bore the Judgment of the chihlix-n of 
Israel upon his heart before the Lord continually'’ (E.xodus 
x.xviii. :50). In the earlier ages of the .lewish commonwealth, 
the Uriin iimd Thnmmim alternated xvith dreams and yi.'aoiis 
as the ])rinci]ial ve.hicles or instruments for the transiuis-^ion of 
the will of (rod to His ])eoph: ; and to the.se agencies wr-ro sub- 
Recjuently added the utteramas of ]irophetic inspiration. The 
conaultaiion of Uod by Lrini and Thummim was re..serve«l for 
the. most momentous and critical alfairs, for occasiojis of national, 
judicial, or regal im]toi'tanV.c. When the divine oracle was to 
be consulted, the High I’rie.st ]>n( on lii.s robes, and, going into 
the holy phuai, stoo<l before the curtain that separated the holy 
place, from the. Holy of Holies, and then, turning his facedirectly 
towards the ark and the mercy-.seat, upon which the Divine pre¬ 
sence, rested, he projmsed the*(|ue,,tion of which he desired the 
Bolution ; whilst the person—king, magistrate, general, or high 
ollicial —on whostj behalf tin- con.sultatijn was conducted, stoisl 
directly behind tlie High Priest, at M>me distance without the 
IIulv of lioIieB. No description of the Prim and Thimimim, 
nor‘of the manner—xvliethe.r by an articulate veuee from thy 
mercy-scat, nr otherwise—in xvhich its oracle.s wen* delivered, i.s 
e.xtant ; and th<‘ ]»eriod of its de.suelude has been conllietiugly 
stated by different authorities; although its cessation-and there 
j.s no proof of its subsecpient resumption—is conclusiyclv shown 
to have been some time antecedent to the day.s of Ezra and 
Nehemiah (Ezra ii. (5:3; Neli. vii. (io). Si)eculat,ion a.-, to the 
nature of the oracle ha.s been active, and occasionally e.vtr.iva- 
gant; and it would be. idle to attem])t to re.]uoduce exliaiistiyely 
the (livers theories wliiclt have been jiroitounded, or receive(l 
with favour. It may sutlice to say that it has hemi variously 
held that the Uriin and Thiuiimim were two precious stoiie.s,— 
either identical with, or in addition to, the two largi; onyx 
stones which bound together the hack and Injut jurt.s ol the 
Ephod of the High Priest, and on each of which wen- engraved 
the names of six of the tribc.s of Israel which by their occa¬ 
sional and extraordinary lu.stre or dimness .signifiwl the Divine 
.Approval or disapproval of tlu; suggested coui-se of action ; that 
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the xvorda Urim ami Thummim were in.scribed ou a ]m-ciou.s 
stone, or ]»late of gold, fixed in the luvastnhvte, or that those 
words were suhslitnied by the single name Jelmvah ; that thi^v 
were the letters of tin* liame.s of the tribe.s, ami tlifiL some of 
these letters by .succo.s.sively, or i'Vmhi'ouously, assuming nn 
oracular promiueiiec or illumination fornu'd the words of the 
Divine an.swer ; that they wen* two precious .-tones, set in a 
golden collar, whieli camedown to tin* brea.st of the High Priest, 
a-5 the gohleii chain at the end of which hung the tigunxs of 
Justice and 'rrutb, engraved on precious stoiie.s, was .'tusiiomled 
from lh(‘ necks ol the chief magistvate.s id Egy])l ; and again, 
that they Were .syinholicid of that ntlitude of ilu soul, purity, 
sjiiiituidity. iliten.si* and ]tniyerful expictaney, which titled the 
oHiciating prii-t to judge of doubtful cireuinslanct n willi .such 
untailing insight that his deliverances .seemed an infallible ex¬ 
position ol the mind ol (loil, characterised at once I y .simplicity, 
clearness, grandeur, and authoi it V. 

URINILU’ AtTD, (’Jl-Np),, .Vph.b obtained a.s 

a yellow crystalline powd.-r l>y tlu* action *4 nitrous acid on 
uric. acid. It cry.st;illi/e.s Iroiu its boiling at|Ueous sidution in 
short thick ]»ri.sms. The urinilales eri slalli/.e wi ll. (Soeololf, 
Zt it.<. i’In III. V. T'-b 

r IlSUN E, a M^.sinoiis body, erystalli/- 

ing in colourless, silky needles, fouml m 1 . 1 - * lea\es of the red 
bear-berry Airfo.'itiijiliiilnii iiro-iin<i. (lllasiwetz, ./okc. pr. ('linn. 
l.xiv. 

UJ{TIP.ME.\ tfrom urfirn, a nettle', nettle rash, an eruption 
resembling that e.mseil by ibe st.V;.; of the Jiettle. [Skin, dis- 
KAsKs or, E. ('. vol. \ii. eol. .'')!ui.| 

I’.SNU’ ACID, (',., 11 1^,(^7 ('I bis acid is con¬ 
tained in numerous lieheiis, but is mo-.t eouveuicully e.xtiacted 
from the variou.s s)>eeie,s of f’sieu, by maeeratioti with a very 
• lihUe solution of .-odic, hyilrate and .suhseiiueiil preeiiulaliun by 
an acid. il may also be olilained by llie usual ju'oeer-.s from 
Eft ruin Enninsh i, mixed, howa'ver, with everiiic acid ; from 
this it may besejnirated by Ireatiiieiil willi hot alcoliol, in wliich 
usnic acid is comparatively but slightly soluble. Pure u.-nie 
acid erystalli/es tn long, lirigbt \ellow needles, w liicli melt at 
ami are almost iiisolulde 111 water ; ea.-ily, however, in 
el III r. The iisiiates are .stable e.ompounds, and crvstalli/e well. 

LTILITV : I'Tl LriAKi A .N ISM. Ctililarialiism i,-the cur¬ 
rent name of tin- sy.stem wbieli applie.-. to politic,s, legislation, 
and to e\ery deparlmeiil of elliics, the ]>iiiieiple of ('tility, 01 , 
as it is otherwise known, the principle of the greatest hap- 
pines-. of the greatest iiiiml'er. 'I’he tlieoiy of I tility may 
t»e regarded as the gi-nerali.satioii of the priiiciph* ol Ejueuvus, 
who, legislating for each, a.- distinguislu'd from the auln't'etifs 
of the modern polie\ of I’tility, wlm jire.scribe for the aggre- 
galt* as well as the individual, set happiiii*ss or ci)m|)fe(e 1 njoy- 
meiil as the gram! object ol bis philosophy, which hiippiiies.'i 
could lie attained, however, only by the liglil use of leasoii, 
'file pleasure lie advocated was iusejtaiable trom virtue ; ami his 
hap])iiie.ss xvas identical with the sum (jf the virtues, e‘']tei ially 
xvith ]>rudeiice, the beginning aiid the greatest of all good tiling. 
Both in ancient and modern times the doctrine of Ctility, iimler 
dillereiit name.s, has met with ae.eoptaiice more or le.s,s modilied, 
and xvilli a xariously (|ualilie(l advoeary ; hut il wa.s .lereiiiy 
Beiitliam wJiogax'e to Ihi.s doclriiie so logii a! a eoheivnce ami so 
ihormigli an ajipearanee of praelicabilily as lo cause him to be 
regardi;d as ils projdiet and I'oiiiider. lli^ principles, whic.h 
have since been I'orw'arded by a school of aideiil di.scijdes, w ho 
iiie.lude amoiig-l them the great names of I’role.-sor Austin and 
John Stuart Mill, may lie briefly .staled as follows ; The de.siie 
of pleasure and the fear of pain are tlu' only jmsuble motives 
wliieh can iiifliiciiee the human will ; and, eonseijueiitly, pleasure 
is till* only object of ])ur.suit, the sule end of liiimaii existence. 
The Ctility of aetioii.s Is their jiroperty of iiie.rea.sing tlie sum of 
hapj)iiu‘..ss, or les.seniiig the amount of sulfering, in imliviiluals 
or in the eommunily ; and the Ctility of actimis in lhi.< sense in 
the le.st and the measure of their lawriiliie.'s.s, justice, goodness, 
or momlify. ’J'he .su]irenie interest of every individual is the 
attainment of the gre.itest hajipine.ss of w hich In* is eapahle ; 
ami the supreme interest of soeiijty is llie attaiument of the 
greatest happiness to all the individmds of which it is com¬ 
posed. This doctrine of Ctility i.s ojtpo.sed at once to (1) 
all .sy.stem.s of aso'.liri.vi, whidi adopt, indeed, the right 
criterion hy judging of the ou.ility of actions from their con- 
Hef|uenees, hut ajiply it falsely, ami in contradiction to human 
nutiii'c, )»y making good aelion.s to he hucIj u,s jnoduce pain, ami 
had actions sneh as jirodme ]»h*a.siire ; and to (2) all nrhitrnrij 
.systems^ which incorporate tin* .sy.sti'm.s of nijnqmfhij mnl nu- 
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timthiif and wliich jiidj'oof actions aw good or Lad indi*])(jndontly 
ot tlieir coii,s(!(jUcii(!t!s. It i« uiiiu'aeflsarv to folhtw out llic 
various details and HU])pli;nifntury e.xp]analionH which arc 
refjuircd to reduce rtilitariaiiism info a ju'actieal rule, «»f life 
and morals ; l)Ut it may he said that it is not the slave of the 
iist'/ul as ]) 0 ]»ular]y diflerenced from the nmiunviitaf. Recog¬ 
nising the value of culture, of every kind, it allociiles a ])lace to 
every faculty that can honestly minister to ]»le.'iaure; and it 
claims to coinjuise as many deaiiahle ohje,c,ts, {esthetic, intel¬ 
lectual, and jihysical, us any other scheme can oiler. I’lcasnres 
dill'er from e,iich other with reference to their degrees of v.'ilue 
and desiriihility ; and the, jileasures of the, mind, hy the coii- 
.wn??/.*.-of LUilitariau M'riters in general, are sii)>t‘rior to those of 
tlic body on Jiccount ol' their giciiler intensity, })ermanence, 


■ safely, juirity, uncostliness, and imilicTiahilily. In other words, 
the relative, superiority and inferiority of pleasures are settled 
I hy external and circumstantial afhantiiges, rather lluiii hy 
I iutriiLsic worth or the, (lilfen-ncos of intrinsic nature. The 
j words Utilitarian and Utilitarianism >\ere incor])or.‘ited into 
I |ihilo8ophical, and indeed into oidinary nonieiiclalure, hy the 
' nite Mr. .lohn Stuart Mill, who, as he liimself says, adopted or 
{idaiited them from a passing expression in Mr. Calt’s ‘Annals of 
till: Ransh.' (Diogenes Laertius, JAfe of Kpicnrm; Beiitham’s 
J'rinriphtt of Mornh rnid Lrriidntiov; He.iny’s of the 

•. Jlialorij of i’hilosophy; Austin’s I'romirr. of ,J nr in prudence Ik.fer- 
\ mined; John Stuart Mill’s inifif<iri<uiii^)i} : and other smirces.) 

UVULA (from ura, a grape), the soft round hudy which 
I h:iiigs down from the ccnlic of the soft palali*. 


V 


Y ACUUM lh\N (Si'OAU MANi FAiTriii,, E. C. vol. vii. col. 

R8ti|. 

VACUUM TURKS [Electuical Discharge is Rauified 
Am, E. (k S. col. R-i7|. 

VALEhTAiNK.' ACID, or VALKKIC ACID, 

^^’hi.s acid admits of four isomeric modilicatioiis, 

namely, Mininul ralerir. iirid, or projniacetic acid, | 

Avhere Ur — CJlj(ClloMc), olttaiiied liy the o,\ydaiion of normal 
amylic, idcoliol, or ly the ai-tioii of etiiylic. iodide and metallic 
silver on (i iodojjropioiiic acid 


)01h,(CII,[) ( 

/ OOllo + \ 


cu, 
011 , 1 . 
f'llll lie 
iodide 


■hAg,=:i! 

>ilvei 


, , iOII4EH.,(ClI,Mc)J 

coili* 


iirnentii; 

Iodide 


-1- cjrj + 2 A<i 2.i|// -f 


, where, /il*r = CD Mi'. : this 


a propjilarelic urid | CDlIo 
is llu: ordiutuy vuleriauic acid, alri'ady descrihed ( K. C. vol. viii. 
col, 532). Triiiirthiu'i tlc ticid | > obtained from the 

tertiary hutylic alcohol, trimetliylcarhitiol [E. C. S. col. 3!)1)], 
and MrlheJhucrlii: acid | Avhich is at ]ireseiit un- 


knosvn. 

VALEIlOLAC'riC AtSD, (t.njnilrrlc urid, JCfhijhur/ic acid, 
C,I1,„0, = j an acid of the normal 

lactic series jiroduced hy trealing hromovah'vic a«'iil with 
iirgentic oxide )uid water. It crystalli/e.s in large rectauguhir 
lalde.s, which melt at SU , and iiri- readily soluhle in alcohol, 
ether, iiiul Avatci'. It N'olatilizcs readily with llie Auipour of 
water. 

VALERYLENK, (',11, (C //,), a hydrocurhon, liomoh.gous 
with acetylene, I'urme.d on heating amyleuic hromide, with 
alcoholic ])otasli to M(»’. AVlieii jaire it is a colourless, very 
luohile liipiid, hoiling iit d(i'. Ry the. action (d‘ conceiitrated 
sulphuric acid, it yields several jxilyim-rides of high boiling 
]>oint. (Rehuiil, /lioi. (Vicai. /’/mnii. c.\x,xi. 238; cxxxii. 117 ; 


c.wxv. 372j. 

V'^AIjUALLA (Cennaii, traJliulIu) \\\ the Northern mythology, 
the hejivenly jiahice Avhere abide the heroes, jiml chiefly those 
Avho have fatlen in battle. jSrAMUN.w i an Mytiiommjy, E. C. 
vol, vii. col. 320.] irallialla is the name given to the famous 
Hall of lleroes erected at Ualishou by Ludwig I, of Bavaria, 
from the designs of Von Jvleiize. | Katisjion, E. C. (leug. Div. 
vol. iv. col. 208; Klenze, Leo von, E. C. Biog. Div. vol. iii. 
col. 730.] 

V'ALLEYS [E. C. vol. viii. col. 534], The question of the 
mode of forimition of viilleys is still imdei'gojng discussion. 
Valleys present many dilferent feat\iies, and these features evi¬ 
dently depend u})uu "the valleys having been formed in various 
ways and under various circumslaiu’es. In some cases the form 
of the valley coincides with the uiKluhitious of the, rocks; iu 
other cases valleys have initiated in jissurcs, or liave been fonned 


by the sinking of the ground ; hut the vast majority form ]>art 
of the contours which deiiiidatinu has impivssed u]H)n the 
general surface of the country. As ii riih-, the form of the sur¬ 
face does not coincide with the undulations of the, strata. 'I’his 
is {ihundaiitly proved by Jiiiy large, collection of geological 
sections, lu other words, there is .scarcidy any land which lias 
not been more or le.ss denuded. Tin* ]iriiie.ipjii denuding agents 
are, running water ami I lie varimis c;iiises whicli disintegrale tlie 
ground. J)epres.sions occur wherever the largest amount of 
material is carried away, and the form of such depressions 
is a function of the iiiLeiisity of llie denudation and the c.oliesinii 
of the material ojieniled on. Wlicn the strata are horizontal, 
{iiid running Avuler iilom- iic.ls jis a deiiudej’, deep steep-sided 
ravines .are tlie result. The .lilla Vidley in Abyssinia is an 
c,\ani])le of this chis.s. Il is JioOO feet deep and ahoiil ii mile 
I iicross. Till- beds are liorizonlal, and according to Mi’. Blaiiford 
the coiresponding lieds appear to he at the same level on ojipo- 
site sides of th(‘ river, 'liie cafions of the (Jolorado basin are 
also miignilicent examples of tliis class. The gieuL eahon of the 
C'olorado river is a gorge with jirecijiitons sides, having a depth 
of from 3(1(10 to ()(U>0 feet, and a length of nearly 1000 miles, 
(lorgesin river valleys are due to tlie pri'jionderaliug denuding 
iiillucnce of vivi-ts over rain. In jiroportion as the inllnence of 
the rain incieases relatively to iJie rivers, the more ojieii is the 
Vidley. If the stratii di]i uniformly in one direction, then the, 
Viirying hardness iind angle of exjiosure, of the strata with Ihc 
valley surface Inive tlieir inlliienee in modifying the Joi’iu of the 
valleys. When llie strata unduhite, or dip in various directions, 
the problem becomes more comidicated, more, especiiilly when 
the sti’iitu vary luueli in luirilness. In jiddition, the gene.rid 
slope of the euiuitry concurs in ijilliiencing the result. As a 
nde, river valleys run at right angles to their resjiective water¬ 
sheds, hut will unduliite according to the slope of the river, and 
the obstacles it meets Avith. But the valh'ys, as we see. them, are 
the results of the many causes alluded to acting for a long period 
of time, and hence avc have to take into account the maTiy 
ultcratioii.s Avhich have occurred in the, operating ciiuses, Tliis 
is the nuKSt didiciilt hvjuich of the subject, and as yet it Inis been 
hut little studied, Tlie origin of many existing ri\’^er valleys 
extends far hack in the tertiary period. 

YALLUM (Came, Roman, E. C. vol. ii. col. o3j. 

VALONJA, the acorn-cup of u species of oak gruAviiig in Asia 
Minor and the Greek Islands, is rich in tannin, uiid is on that 
account largely employed iu the, Iwither mauulacture. Recent 
imjiorts have been us follows ;~ 

1870 . 25,781 tuns. . i;3.<)r),6 J(i 

1871 . 27,700 „ . 441,1)08 

1872 . 32,012 „ . 566,142 

VALYLENE, Cftlf,, (( 'joffn), u hydrocarbon i'onnd amongst 

the jiroducts of the action of alcoholic jiotash on valerylenic di- 
bromide, UjllgBr,^ (UjoilsBrj). It is a mobile liipiid, boiling at 
about 50°, and i« readily cuiiA'ertcd into cuprous valylide, 
CoIIbCu when treated with im ammoniucal solu¬ 

tion of cuprous chloride. (Reboul, Ann. Ohm. rharm. cxxxv. 
372.) 

VANILLIN, CVIbO, This, the neutral odori 

feroUB principle of vanilla, cr}’slallizes iu long, coluurlesa foux* 
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sided prisjiis, wliicli are iiioderaUdv biduldc* in hot water, easily 
ill alcohol or elh(ir. It melts at 82 ’ and hei;ins to snhlime at 
150’. 

AARlAllLFj S'l’ARS. No aalisfactorv ex]»lanation ha" Aet 
heen ^iveii of the periodic variations oi' l»rij,ditness to wliii h 
many stars have hee.n round to he suhjeet. The sju-clrosci.pe 
has been applied to 1 liis class of astronomical ])henoniena. but 
hitherto with imi.erlect suc.ci^ss. 'J’he spectra of several variable 
stars havi*, been carelully scrutinised, and have been ascertainevl 
to be. (’ontinuous with charac.teristit; lines of a1)sor]»tion, simi¬ 
larly as in the case, of the solar spectrum. Now, if we ndo|»t 
the ex])lanatiou of varialde stars which su]mo-es the chanj'e.s of 
brightness to be caused by the n-volution of a darh body round 
the star, thereby occasionally cutting o(f a ]torti(*n of its li-ht. 
and, furthermore, if we suppose the dark body t.» be ."urnmnded 
by an atmosphere, \ve might infer that the iiiterpodtion of tin- 
darlv body between the star and th(‘ earth wouhl be indiuited by 
the presence of new absorption liiu'.-i in the K]>ectrum of the 
star. Huggins has examined the s])ecira i>f a Orionis, and 
several other variable stars, from this -iioinl of view ; Imt tin- 
results ha\'e not. leil to any delinitive conclusion on the subji'ct. 

Includeil in the class of variable stars are tiu' so-calle<l new 
stars, or temj)orary stai.s, which suddenly a]>])ear with great 
sjih'iidour in tin* heavens, Iht'u gradually diminish in brighl- 
iK'ss, and, liiiidly, cease to b(> visilde. Such was the new star 
Avhich a.pp(*ar(!(l in tin' time of llip])archus. and which suggesttsl 
to that asti'onomer tin.' idea ol' constructing a catalogue of all 
tin' stars visible in the celestial s]there, in ordt-r that the 
iistronoirn'i's of futuri* ages might ascertain the change.' going on 
in the stellar tirnnunent. In 1572 and ItiOt Hurt' appeared 
new stars of great sidendour, the former of which ,\as seen ainl 
described by 'ryc.ho I’.ralie, and the latter b\ Kepler. Kveu 
(luite recently an interesting star of this class presented itself to 
the observations of astronomers. On the, 12th of May, istiC, a 
new star was in'i'ceised in the couRlellation of Oorona I’.oreali". 
It was lirst seen at Tuam, in Irchunl, by .Mr. Ilirmingham, an 
amateur astronomer. It then reseml'led a star of tin.' second 
magnitude, but in two days it desce.nded in brightness to the 
thiid mngtdtude, and it continued to grow giaduully fainter 
until, in the mouth of October of the same year, it cea-^ed to be 
visibh' except in jaiwa-rful te.lesi'opes. 'I’his ."tar has subsc*- 
«|U(‘n 11 y lu'en found to be identical with a star of the !)-l(»th 
magnitude, the place of which had been already di'lermiiu-d by 
Argtdander, and laid down in one of his charts. 1'he new star 
which appeared in the tinu' of Tycho Bruin' has abso been 
similarly found to be i<leiilical with a star the ]»lace, (tf which 
has been deterjiiined by the oliservations of modern astronomers. 
It would s('em, therefore, that the phenomenon of a new star is 
in I'eality attributable to ]>hysic,al changes occurring in a star 
which had already (‘.xisted, and which continues to exht after 
the characteristic, J'eatures of the jihenonu'iion have vanished. 
This view of the subj(‘ct is snpi»orled by the s])ectrosc.o]iic 
observations of the new star of iHfJO, made by Huggins and 
Miller sJiortly after its discovery. 'I'he s]»ectrum of the star was 
found to consist in reality of two .s])eclra. One of these res«>in- 
bled the, continuous s])ectrum ol the, sun or a star; the other 
consisted of four blight lines a]»j)areu11y Mtpeipoaed upon the 
former. The continuous sjiectrum showed numerous gnnqis i»f 
dark line.s, suggesting the conclusion that the sUri.san incjuides- 
ceiit .solid or Jiijniil body, enc.onmassetl hy an atmosjdiere in 
which arc* contained vaplmrs at a lowi i tem])eraluiv, which, by 
ubsorjition, occasion tlie dark lines of tie speetriim, Tim dis¬ 
continuous spei-trurn, consisting of four bright line.s, .suggests the 
conclusion of the (existence of a. distinct source of light inde¬ 
pendent of the stellar ])holosphere,. Two of the lines indicated 
nydrcrgeii. It has been supposed in (Jonse(jUence that the jdic- 
nomenon Avas attributal de to an enormous comlmstion, the result 
of some, physie,al change occurring in the. star. This oiiiiiicm is 
supported liy the fact that, Avhile the s1,av Avheii first seen Avas of 
the second magnitude, it had descended to the eighth magnitude 
when scrutinised sixteen days later. The discontinuous s])ec- 
trum formed by the bright lines gradually grew lainter as the 
star diminished in brightness, and finally ceased to lx* visibl*-, 
VARIATIONS, CALCULHS OF. ’We sliall suppose the 
reader is ac(|uainted with the lirst vacation of 

V dx, where V = / (x, y, * -.) 


/r 


Ydx 
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(^' - 

(Zp, rf*P, 

"izx” \iy- 



(ZP, (Z-P, 

iU ■ ./(- 


+(>>. - 

+••).( 

T'-u^n 

4* &c. 

+ ('■» V-r 

), - ('■" 


■ 

Jh p \ 

('VC. -1- ( - 1V‘ = 0. 


We shall eiidcavtim to gi\c the rc.idt'r in this article an idi'a 
of the metlio,! nscil by .laeobi :iud ollit'iN for ascertaining the 

s(*(.‘imd vaiiaiioii of ^ ' \ tl.'\ and in doing so shall follow very 

elosely the treati'i* on tin' ‘ ('alciiliH of Variations' i<i Profe.s.sor 
.lellett, an admirable Avork, to wliicli Ave refer the reader for 
further information. Wi* are able to distiugui"li the m.ixiimiTU 
from the minimum by means of the sign of tlii' "eeond variation, 
which IS, of eour.s(*, ihc object for wbu li w c investigate its 
value. 

If u.- ( ,]y' 

variation will lie inveii by tlie ei|Ualion 

6- y*’’ \ .!,■ = .. 

Let U' suppiCi- the limiting values of 

)fj/ it'll (/’•"' i/ 

,ir ' ,/,'•■ ’ 

to be given, then the .second variation will Is-come 




11 « 0, Vdr y*''’ 

If C have tin- .same v.diu' as bel'orf, tlieii llie Miriatioii iS may 
be ])n1 niuler tlie lollowing form ; 

7 A I- A 

8C -- A„ 5,7 -}- it '' 4- -f ... 

//.'■ ih'- 

■f • 

ih" ('» 

Putting for C its A'alue. and taking the variation : 

6: — 5 N - 8 , ' aVc. =- 5 N — ' -I- - _ . . . 

(/.'• ilx 

(Jmi.siib'i any term of this .s<‘rie.s and write generally 

T/'’> to denote • 

Then sine.e ai'cording to the usual methods : 

5P.„ - S y + .. . + • ■ 


fill'' '' lit”'' 

(ZP,„ fZ'-V 


lli-ncr tlu" ,*t.ncral l.-riii of the sc-riw for muy In, 

written (t^I) ,/',pi.c7 • )• iii = vt', this equation 

has the form rc-quired by ecjualiou (I). If imt, in the cAjiuiisiou 

of there will be found a term of the form 

(Z'"' / f/n’ jZ'" 8 //\ 

dx’"' i fZ.v’" t/if' (/./■’" / 

Consenuently, the eiilin* series for 5f, excejit those terms which 
have already IIkt required form, may be urraiigiid in groups of 
the form 

^ .W.K^ 


tZx"* 


tZx'"' 


namely 8 
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Now, if A Lc a nyiiiLol (»f wlii<‘li anplo-s to K 

tnily,* A'till-sumo syinLol f.f (lill'ciriitiution to only, 

this eA])n!K-'ion may la; wTitU'ii, 

j (A 4- A')”‘ A'"*' + fA + A') A-’A'"*]- Kt ij, 
or U 4- A'J’"' A';;;'! (a -f a'/"-"*' 4: a''"-"'{ K »//, 

wliou tlio Ujipor or lowt-r in to be iiKcd iucortling as vi-m 

lA even or odd. 

Now oither of tin- cxjiroriftioiis 

(A -f A')'^" + A'-!", 

(A 4" ' ' "" A"^'* 

mav la* ivjnesi-ntfd by a sorios of tlu* form 

A'i- -f AA-'*-- (A 4- A'; A' 4- llA*’'*"* (a 4- A'j^ a'--* 4- &<*. 

4-K(a4-A')’‘a'", when A, r> . . K aiv fniictions of (//). For if 
Wo assiimo X=(a 4 -a')a' wo ^ball liavo : 

A± X^A- f ix 


A' : 


A+\'a-+4X , 

. ^-- j A 4 - A 


and tboroforo wohljall liavo ; (A 4 -A')'*'* +a"' 

1 _ ( 

J ( 


L. ^ A^:'* -f ‘ ^ A‘-’“ - 4- 4X) 4 . . . + (A’ 4- -IX)" j 


l.’i 

Jf this cxjji'ossiou l»o arran"o<l according to the i»ow»‘rs of X> 
and if Wo ihon ro]iIa( o X by il*< valiio (A 4 - A')A', wo shall 
evidently have a sorios of tlio form just given a‘^" 4* A a-''-^ 
(A 4-A'jA' f &c. 'I'lio same molliod will obviously aj>|»ly 1 j 
tln>. exin-ossioii (A 4 - a'/-"+ '- A'""-'. Substituting the value bo 

found in (A 4- A';'"' A'’'‘'[(A 4- A'/"-""4- a'"*-"*' f we have 
A"'‘(A 4- A')'"' A'"'/ 4 - Aa'^'‘--(A 4- A'j’*'' + ‘ a'’"'** 4- . . . 
when II (ill - III') or = (in - m' - 1) according as 

III - III is I'von or odd. llonoe wo sliall have fmallv : 


d'" K 
■(/.( 


d'"' 8 // 

d'"' K 

d.i 

8 .)/ 



dx'"' 4 - 


‘ A2"(A + A')"*' A'"" + 

&c. 


dx"" 




, , d'-" K 
d'"' , , . 

dx-" 

d'"'n If 
. .' + 

, , ,, IS// 

+ 

dx'"' 



dx'"' ' 


d'"’ (!„./ 

it'"' 8 // 

d"" t 




dx"" 4 . 


. .. + * 


d.' 



dx'"' I ' 



, d-"K . //•**«-MC o , . . 

W'hon (!„. - ■ . .. , C,,,,. — A , , Xc., and in is greater 

ih-” iLr"'- 

tlnin m'. lloueo all the tonus in S t' are reduced to the form 
ro<|uin*d by o(|nation ( 1 ), and thorelore e.'pialion ( 1 ) is true, as 
it is ovidoid that no term can ooc,ur of an order liigher tliun 

It is easily seen that A„ 
sponding to the casi* in which (ii) is even, and the lower to that 
in which («) is odd. For the coeflicient of —, in 8 C is 


I "'V ,, 

~ ’ corro- 


evidentlv 4- ” 

' — '///„ 


j-y 




“ dVb*)2 ’ 

The coellioient of tlie same term in the series just gh'en is 
A„. Hence, as those coellicients must be identical, Avc Bhall 

have A„ « + • 

We next prove the following proposition : 

If ( 11 ) be a function of (x) which satisfies the differential 
cijuution. 


, . lUt 

*^> ,u 


4- ss: 0 

rfx" 


All 4* ^ 4- . . 

“ dx ' 

(A, Aj), «&o., being functions of (.t), the expre-ssion 
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is integrahle indepimdently of (if), ami the integral may be ex- 
pre.SReil as follows: 


/ 


U ilx = Ji 


lU 


ih“ 


dx’‘“i 




when*, t ■■ 


, and I>, r».^, are functions of (./•) depending 

njion A, A,„ &c. The value of the last of tliesi; I*„ is B,. =* A„ a*. 
'I’lie following theorem may be proved liy means of tbo calculus 
«»f symbols : 


d'«Q __ d'“J>Q _ //"*-» P'Q 

th'" ~~ dx«‘ dx''-‘ ^ 

4 . (__!)-« poo) Q, 

dP 


W'bere P' = 


P" = 


d2P 


d.r ’ ^ 

If, now, we multiply the equation 


ill {ill-]) d"*'‘-’P''Q 

1.2 " ‘ ^ d.c'''-2 




. , d. A, , 

All 4 - d,c 

fix 


4 - d.r2 &C. = 0 


L z= u t lx 4 - n 


tlx 


- ui 


d-. A„ 


A'-- 

dx" 

itc., 


4- &c. - III 


d. A, 


by Id,and snbtnict it from the value of I', we shall have i>ntting 
for If its value, til, 

d. ut il-iif , . dll 

d x 
dx 
d-u 
dxr ■ 
dx- 

or, as it may he brielly written : 
u = S } n dx'" 

( dx'" 

(ill) having all valm;s from (1) to (n). \Vc sliall now proceed to 
show that each term in the sum 5 may he represented hy a series 
of the form 


d'". A„, 


= } 


d. h, 


d-t. 

dx- 


d-'h, 


d.<‘‘ 


d^f 


Api>l.ving tlu* theitrem just proved by means of the culenliis 
of symbols, and putting 

d'". Ill , „ dll , „ 

— (ill/", , . =: H Xc., 


dx'" 


have 

d"‘ A„, {III)"' 
dx'" 


dx 

d"‘. It A,„ {id)'" d"‘ ‘ n' A,„{tit)'" 

dx'" ■ ■ dx"‘ 1 

1 1 d'"-‘-’*/i" A„. (id)"* 

2 “ • -2 


Xc. 


4" l'•”'~-'> 4* • • 


4 - in 

AVe have also 

(<d)"' = 4- »!'«' 


If this value of (at)"* he .suhstituted in the preceding eipia- 
tion, the general term of the resulting .series may be reine- 

sented by al--, where it is easily seen 


that— 


in -2 

. - y 


i'llTJL 7tL 

in -/I ' ■ 2 ‘ ■ y ■ ' * 'tn-q 

the upper or low'er sign being taken according as (m—p) is even 
or odd. Now, if (p) be not eijual to (y), it is jdain from the 
form of this expression that there must be another term : 

,(,l qiim-p) flp) 

+ M.-- 

the upper or lower sign being taken according as (p—q) is even 
or odd. Hence, if w*e assume, K = M . A„, n'"'-f>id”f-vi it will 
at once appear that with the exception of the terms in wdiich 
p—q, Avliicli have already the reijuired form, all the terms of the 
series equivalent to U may be arranged in groups of the form 

dx!' dx-i 
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Jkit Wf Imvi* iilicaily .scl’U that, a ^roup of llii.s form may alwax" 
l)e ex})rc*.''Se(l Ity thu .scrips 


, ^ (I'l t 

iUi 


,h n / 

I • 


AVc have* llK'i-cl'oiv 2 = 

iU‘“ 


VARIATIONS, ('ALOriA’S OF. 2Ufi 

! Wo a'-siiiiif A, A,. Ai'., (o l»o ooitaiu fuiiotinns of .>•, as Iicforo 
statnl.) 

OoiiotiiiL; In f, r.j r, . . . tin* ail'itrary ooii^tants wliich 
oiili-r into tiu* integral t»f the oijnation ?=0, ami assuming 

, , '/v j , tfif , ,, 

,lr, •' //f. 


- = +e, + (■, 


(I C 

Ct + ^ * ,/.r 

'</:,• 


^ f'- 

,h‘- 


+ Ac. -f 


Now it is I'vidimt tliat Hie. o.dotlieioiit of t in 


z , 

th-" 

r/'" A„,(///1"' 


it a|*]»ears that the equation 5.:=:(» is suti'-lioLl hy making Sij—ti, 
ami th.it theri'fore 


I a ( A 5 ;i -f- 


(h- 


V'ill ho 2 . )( </.,"> 


Hem e 2 0 / = (7. 


Suh.stiluting this value in tlie last equation, ami juitting h^h.^ 
Ac., for i.\ C.^, Ac., n o have 


= 4" 


— d./q 4 

— ' (f.r 




/ d" t 

-f- vS:e. -I '' 


lU iU 

ami Lhorei'ore, linally, 

fv ,U = 


+ ,A, 

(/x 

the roqiiired (‘(jualion, 

Let non //=/ f, - a 
dv 


+. 


C = t>, and lei. 


dr. 


) h(‘(he integral of the equation 

Ac., '!' he the diirerelllial 

dr, ’ dr 


elVl- 


vk'uis al' 1 / with reg.ird to the sm-eral arhitrary (•on''lant^ nhieh 
it contains. d’heii it'C, < he a new system of arlu'lr.iry 

constants, the conqtlete integral of the ei|Uation J5£ = <i Avill h« 


= V, 


d// ^ , dy 


d- . . d 


For if in tlie equation //=/' (.<,(, r .^.. e,^,. i. we siqipoHe the .sever.;! 
eonstanis c, r.^ . , r.^„ to receive (In* imli-linitidy small im remeiit' 
dr, dCj, . . . dr.^„ the eorrespoiiding inerenn-nt of >/ will he 


d,// 

dr. 


,1.; + 'In ,1.-, + ... ni ■ 


lJut as tin- tiew valiK! of ji is derived from the former oin- hy an 
indetinitoly small change in the values of the arhilr.irv eoiistant.- 
whieh it contains, it is plain that this value will .sliil continue 
to satisfy the equation 0. if, therefore, we jnaki- 

5.'/ - d- . 

it. i.s evi<le,nt that this A'ahie of 5 i/ will .satisfy the equation 
6 ?=:.(). Ihit since tl<\ dr.^ . . . dr.,,, are arhitrary increments, we 
may lejilace them hy the arhitrary constants (’, 
llonco it appears that the exqire.ssiou 


, d// , 


l,j = i\ 


dll 

dr. 


d/y 


d- V, 

= (>. 

it is ]ilain that 5 « will contain 


will satisfy the eipiatiun t! " = <>. Hut 'coiit.iins in general 
(/// d-// d-’" // 

d!/;“’ d-’-r ’ • • ■ 

dh // d"" 5 If 

J.: - ■ 

d'lie e((uation 8 £=;() Avill therefore he. of the, order ’In in 8 //. 

lli-nc.e. the value giveji above for 8 i/ contains a nnmher of 
arhitrary constants equal to the order of the equation. It is 
the.rcdore the comidete integral. 

It appears from these inve.stigatioiis that we are justified in 
assuming for the secojid variation the following e.vjire.ssioii, re¬ 
membering the value of that variation given at the cominem-e. 
meiit of this article and the value of 8 S suhsequcntly obtained : 

'I/::''"' =/? + ■•• 


d". A. 


(/" 8 If 
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» d-'Sy 

+ -iu- 


is integrahh-: hence, assuming 8//= a S'(/, and intigrating hy 
]iait'. we have, 

\,u = fn I. ( A8j + + ... 

* ' ’ dx 

+ ■'rf.,. ) 

dr“ 


- "If "f: •' 


d‘i' ft 


+ ... 


d-d i;, 


(/'■ 8' y 




d.i - ' 


dv 

d.-, 

+ .t (- 



-'t-ell 

th.it the siipposili< 

111 8' If zr, 

will .sali.sfy the 

+ 

dx 

d- . . . d- 

f III '! 

•' •*'- dr-’ 

</.(- ' 

= 1 

, dS'y , d, 

'• d.r ^ 

d' S' 1/ 

d., -' -f- . . 

71... 11 

. -f '' d.,- 


the p.irl- out ddi- tin- sign of inlegr.itio!i vanishing at tin- limit.-. 
Now if . . . C’.,,, he a new system of arhitrary constants 

and if \\c made -- 


equation 

dS'v 
dr ' 

l-'or sim-e : 


I 

it is plain that eM-ry quantity which .-.-ilislics tin- equation 
5 e 1 -:. u, and tlu-rt-fnrc caUM---the (iisl, nu-ioher of tlii.s <-qnation 
to \anish, will also causi- tin- second nu-inher of this equation to 

vaiii.sh. I»ul if 8'y =r S and theiefoi-e .-■■jiti.d'ies the 

equation 8;:=.(i. 

It mn.st eoiiseqneiitly follow that llii- siijipo-ilion niiist s.itisly 
the <-quation : 

IX' /I, d'S'y fhi'n 

jl, ■''« + I-,-TjTT- +.''".'I*.. 

' II..- ,ty~‘ 

and therefore renders integrahh- tin- cNjiression : 

"If + "Zf). 

dx ' dx. ' 

lleiic.e, if we put -- n 8 //, and integriite the e.s- 

(/.<■ 

pre.ssion for the .second variation again hy parls we shall have 
manifestly : 


8» 1'"^ V dx = 2«5ydx 


c-.+ 


d. I), 


d- h" ft 

d..^' + . 
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VARNISH. 


VENITE. 


Itroccss, and renuiinhciin;' the value of R„i 
namely, B„ = A,t ur in series (2) we shall have linally : 




Hence we shall hav(; a niaximuiu or niinimuni, accordin'; as 
ts ne);ative <tr jMisitive. 

We have given this investigaiion at full length as heing very 
heaulil'iil in its(dl', and hecause it may he reckoned the, most 
im])ortant ad'lition nni'le to the theory since the time of 
Lagrange. 

The, variation of functions in which the variables are con¬ 
nected according to certain laws, has been investigated by Pro 
fessor .felletl,in the woik from whieli the jjreceding investigation 
has been taken. 


Thus the variation of ^ ‘ 
when V =/ (r, //, . . . 


V (/,/■ hits been ascertained, lir.-t, 



being indeterminate functions of (.rj, iind also when // and •. 
are connected by aji ei|nation, wbieb may he algel)raical or 
dilferential. 


Secondly, when \’ = /’ ij 


rfH 

iU' 


<t"}/ 
(b " 




1'hirdly, whi-n the form of tlu! funcli«>n is given by a dif¬ 
ferential t;([nation (tf tin* tiivt order. 

^J'lu! caleiiln.s is also (extended to function.s involving ni(»re than 
one inde[tendent \ariable. 

A large. numb(>,r (»f ajtidications (tf tlie tlieory to ge.ometrv and 
mechanics are also given hy Profe.''Sor .lellett. 

It remains that we notice another very valnahle work (Ui this 
calcnlns which ought to be, stndietl by everyone wbo wishes btr 
a com])lete knowledga* of the subjtict, namely, a ‘ IJi.story of 
the t/'ale.iilu.s of Abiriations/ hy l\lr. Isaac Todlumler, wliic.b 
contains an elaborate account of the dillerent ellbrls made f<tr the 
extension of the calculus simu! the lime of Lagrange. 

VARNISH fE. C. vol. viii. eol.oOg). Kauri gum, from New 
Zealand, is coming much into u.>e as a material for vanii.sb ; it 
melts at a conveniently low' temjieratni'e; and the varni-di made 
from it is pale in colour, dib-s (piickly, presents a. good gloss, and 
is not so likely to crack under the sun’s be;il u.s the more co.4ly 
varnishes. 

A varnish for wood work has been introduced by (Jr.iger ; one 
part of Hhellac is dissolved in three or four of ulcolud, and water 
added till a ])arl of the gum is ju’ee.ipilated in a eurdled stale; 
the li<iuid is tillered, the liltrate evajtorated to (li’ynes,.! ona Avater 
bath, then dissolved in .strong alcohol, and perfunusl with oil of 
lavruuler. A useful varni.sh is made from waste vulc;uii/ed India 
luhher; the clipjiing.s and scraps are JiieJled in a covered iron 
vcssid, and ])uun:il (uit on a greased ]dal(‘ into a layer ; ilii-; layer 
is broken up, and di.ssolved in ben/iiie and liirpeiitiiie, with ( (•n- 
tiimoiis stirring. M. I{h6en has lately introduced a good varnish 
for wickerwork; linseed oil is boiled down to a synniy con¬ 
sistence, heated and nii.xed with co])al or .some otlier rich gum, 
and diluted with oil (jf tnipentine ; the varnish (Inis iiuide dries 
readily, and is (dastic enough to bear the bending of the wicker¬ 
work without cracking. 

The varnish mannfactureis have recently .adojiti'd many im- 
jirovcmonts. They employ vesseks Avhich facilil.ite the melting 
ot gums and re.sins at a lower tenijierature than u.sed to he 
adopted ; improved stirrers liave been introduced to ini.x the 
ingredients; iicw' modes of covering the melting ])ots have 
Imen devised to confine the pungent fumes and vapours ; and 
tramways arc laid dow'ii from the furnaces to th.- open air, for 
the (luick removal of the vessels in case of accidenbd lire. 

VEGETABLE SULBIlUR; WlTCll-MEAL, the fine 
pow’der from the thecie of the J.ifrnpddiiim chtrutxm, or dwh- 
mo.'ss. It is highly inilammahle, mid i.s therefore used by the 
pyrotechnist. 

VELOCIPEDES. Vehicleshearing thi.s name, and also the 
names hobhy-horses, jiernnibuhitors, moiiocycles, hicycle.s, tri¬ 
cycles, &c., have occupied tlie at tent ion of ingenious men at 
intervals for many generations. In all of them, the mu.scnhir 
power of the arms or legs, or both, is used us a [>ioj>elling 


force, to drive along the ground a xvheeled vehicle in or on which 
the velocipedist Long journeys have reemitly been made 
on bicyele-s, as much as sixty miles a day having been accom¬ 
plished for several days in succession ; but none of the con¬ 
trivances, whether maniimotive or pedoniotive, have come into 
regular emjiloymeut, either in England or in foreign countries. 

VENEERS IE. C, vol. viii. col. COfiJ. Improvements w'erc 
introduced hy Meiio in 1 h 72 in the dyidng oi- staining of vene.e.rs.. 
A block or jdaiik i.s steeped for twenty-four hours in a solution 
(»r cau.stic soda, and then boiled in it for half an hour. When 
Avashed, to remove the alkali, it is ready to receive the dye-hath. 
For silver-grey, it is soaked for twenty-four hours in a solution 
of one jtart e()])j)eras to 100 of Avater. For black, it is steejied 
lor twenty-fonr hours in a hot decoction, consisting of one part 
logw'ood to three of AA'ater ; and then for an equal time in a lint 
sohilion of one part cojqanas to thirty of Avater. For yellow, after 
the soda h.ith, and instead of logwood, the Avoud i.s steeped in 
a solntiiui of jiicric acid, aniiiKJiiia, and Avater. For ro.se colour, 
the hath consi.sts of coralium, caustic soda, soluble glas.s, ami 
hot water, in propoitious varying according to the tint required 
to he pnaluiied. The boiling in the soda sidiitioii gives to the 
Avood a soft, leathery texture, titled f(.»r the absorption of d^e- 
liquors. As the stain jienetrates ipiite through the AVOod, 
the eolonr is retaiiuid in the A'eneer cut from the. block or 
plank. 

VENERABLE, in Latin rencrahilrs, Avorthy of veneration, of 
unc.ommou resjiect, honour, or reverence, a Avord applicable 
almo.4 indilferently to persons, function.s, qualities, times, stAa- 
sous, <»r localities. Ecc.lesia.stically it has a ccu’tnin technical 
limitation as a title of honour ajipnqiriiited to the. olliei! of an 
archdeacon, Avlio^e style i.A Venerable a.s comp.ired with the 
RcA'ercnid I IlfovuRKM), K. C. S., eol. ISO.")] of the ordinary 
members of the ^uiesthood and diaconate ; and the General 
As.scmbly of the Church of Scotland is co]le(’.tive.ly Venerable. 

VENE'J’IAN GbASS. One of several kinds made at 
jMurano, near Venice, is described in Avantiuunk Gj.ass, 
E. (k S. col. 20.-^. 

VENl CREATOR. SITIUTCS are the three initial Avords 
which form the title; of an anciiml Latin hymn, Avritteii in honour 
of the Holy Spirit, and having a. sj>ecial adajitatioii for theiiublic. 
.services of AVliit.sunday and the entire. sea.son of Meiitei'osl. In 
cour.s,! of time it came to be incorporated Avith tho.se otlicc'-s tlie. 
celebration of Avhieh ]»resuj)posed or invoked a imrtie.iilar inani- 
ftvlalion of the ]•resenc^• oi’ operation of the Holy Gho.st- -as that 
for the coronation of kings; for the e.reation of ])(q»es ; tor the 
eonseeralion (»f bisluqis, into Avliich it Avas introduced as early as 
A.i). J too ; and for the unlination ol'])riests, in Avhieli it was in¬ 
serted during the tirst half of tin* Bith century. In the J'higlisli 
(’hureh a tnmslation or a parajthrase of this hymn is directed to 
he .said or sung aiitiphonally by the lashojis and hy the jiiicsts 
aiul congregation in the, otliee for the “ orde.ring of ])riests,'’and 
l»y the metro]K)litan, bi.shiqis, and otliers, in tlie ollice for the 
“ CO II.sec rat ion of hishojis.’’ Tlie authorshi]» of this hyiiiii, in 
eomnion Avith that of several other early Pentecostal hymns, .seems 
to Im' one of the (piestions Avhiidi time has rcAinlen'd iiisolnhle. It 
has been referred to Alciiiii, tlie. piec.iqitor, friend, and tir.llrlfr of 
tlu* Enqieroi- Charlemagne ; Daniel ascribi's it to Charlemagne 
Jiimself; Palmer, ]Arol)ahly folloAving Gavantus and Merati, speaks 
of it as generally referred to St. Amhro.sc ; Mom; attriliutes it to 
Gregory the Great; Avhilst Bassle.r ([notes it, not imprudently, 
aniong.^t the ‘‘ Hynnii aSeairoToi” of tlu; eighth century. Rabanus 
Mauru.s, not to attempt to e.\lian.4 the, list, ha.s al.so been named 
as its prohalde author. 

(DanieP.s Thcsatirus Jliiitinolotiirns : Motie's IJiiitini Laiini 
Mcdii . lu i; Palmer’s Origincs LHurgiar ; Moroni’s 
lu'i'lniinstiro ; Bii-saler’s Aiutwnlil A Ikhrintlichcr Linla\ (&c. 

AH'INI SANCTE SPIRIT US, a hymn Avliich, like the Veni 
Cmr(o/-, eoiiibiue.s i>rai.se and praj'er to the Holy Spirit, and is 
one of the four ]uiucii>aJ seijuem es or proses Avhich in tlie Roman 
Missal are directed to he sai'l or sung after the Gradual 
[Guadual, E. C. S. col. llT<5]iu the mas.s for Whitsunday : 
and Avliich, better knoAvn than authenticated, has been variously 
referred to Notker; to IRdiert IT., of France ; to Hennannus 
Contractus ; to Stephen Langton, Archbisho]) of Canterbury ; 
and to Pope Innocent III. The period represented by this nn- 
certainty of authorshij* ranges from the tenth century to the 
thirteenth. 

VENITE, or, more fully, Veuilc exultemus Do)nino, the initial 
Avord or wonls in Latin, and forming the title, of the ninety-fifth 
P.>v'ilm, which, in the Order for Morning Prayer in the Church of 
England, is directed—exce]»t on Easter Day, when a special 




VENTILATION, 

anthem is a^mointetl, and on tlie Dili day of the month, n ljon 
It is read in tlie ordinary course of the Psalms—to he said or 
sung, with the addition ol the Gloria Pairi, immediately hefove 
the i salms for the day. The Vcniie has strong iulenud evidence 
oi having been originally designed for ]mhlic service ; i)r(.l.jihly. 
It has been .surmised, for the Feast of Taheniacles, and for i he 
babbatli. It was early incni’poi’ated into the liturgies uf the 
Eastern, Western, and African Ohurches; and in I lie da vs 
of St. Ambrose it was usual to commence tin* servici* willi ii, 
and it derived from this custom the title of tlie. Invitatoiv 
Psalm. 

VENTILATION [Warmino and Vhntjlattox, E. ('. vol. 
yiii. col. 713]. Mechanical ventilation is gradually su]>eiM‘iling 
furnace.s in mines, being niorii readily ada 2 >lable tn the circum¬ 
stances of each iiarticular mine. There are two ilas^^es nf thcM* 
mechanical ]da.ns. The one is the rotating fan, of wliieh numer¬ 
ous varieties have been iiitroduci*d by NasuiAth, Lloyd, W.iddell, 
Rammel, and other inventors. Tlie'otluu’ i lass jiaitake.s .if the 
character of pump-machines, which act hy varying the eapacily 
of the chamber into which the nil’ is drawn and from which it is 
then expelled ; it comi>rises many varieties by Struve, Nixon, 
Lemerille, Cooke, Cs:c. A series of experiments .)n this second 
class of machines is being made by the Iron and .Steid liistilule 
at Cleveland. The ]{vho])e Colliery, Durhani, was tilled in l.sTI 
with a ventilating apjiaratns of large dimensions and considi-rablc 
Kiwer. It works hy compressed air, nndm- the Jictioii of a l.'iu- 
mrse-power steam-engine, with two horizontal cylinders of 3:i 
indies diameter and (iO inches stroke. This engine, abov<- 
ground, works two air-coni]»res.sing cylinders, (‘ucli 33 inches 
diameter hy (Jd inches stroke, directly connected with llie pi.sbai 
rods. The air passes through four receivers, then through the 
tAvo enmjnvs.sing cylinders, then to a double lieatiiig engine with 
two cylindera, 14 indies diameter by IS indies stroke; I bis engine, 
down' in the i)it, works a series of lieaviiig, putting, and hauling 
machines, ^'he whole arrangement is e([nally novel .ind impor¬ 
tant, for it veiiLilati's the mine as well as works it. 

An invention has recently been tried at lUymoulb for ventilat¬ 
ing shi]vs, and at the same time for removing tin* Ibid bilge- 
water wliidi accumulates in the hull. Two iron cvlimlerv, eon- 
nected by a tube, are placed one on t'ach side of the v'ssel ; each 
cylinder has a ])ipe that descends into the bilge, and another that 
ascends to the open air. Tlu- cylinders are tilled with (pdek- 
Bilver, w'hicli, moving us the ship jolls, rises and falls ullernately 
in each cylinder ; every sinking ]»ro(luces a vacuum, which, in 
its turn, produces an uuward rush of the 1 »i Ige-Avater. Two oilier 
cylinders are filled Avit.li Avater, ami by tlieir vacuum-ai't.ion snek 
out the foul ail'. Tlie Avliole AVork is doiiii by the rolling of tlie 
ship, Avitliout any steam or manual poAver. The expeiiiiunts 
Avere satisfactory in a sliip of Avar, and are to lie trie-d in I'migiant 
ships and cargo shijw. 

The ventilation of the Houses of Parliament is the most coiii- 
preheiisive. thing of the kind adojdeil in thi.s countiy, ju'vhajis in 
any country. It is coiuluiied witlilhe Avariiiiiig. Kinsh air enters 
the vaults hi the haseiiieiit of the building ; it is strained tliroiigli 
AAure gauze, and Avarmed by heated pijn s ; it ascemls through per¬ 
forations in the lloor of the tAVo legislative chambers, and brings 
the atmosphere of the.se ch.anihers to a jiropcr temn-'ratuie. Thus 
the vitiated air, rising ly its lightness, pas.sesont through the roof 
into the Victoria Tower and the Clock 'I’oAver. Fin s are kept 
burning at the base of these toAvers; the heat causes a strong 
draught or uprush, and the vitiated air as. I'nds to the lops of the. 
towers, Avhere it esca]>e.s. In hot Aveallier, jnirilied cold ;iir is 
Bcnt in instead of Avariii; but at all times clo.se attention is jmid to 
the temperature in the Iavo Houses, by men avIio n-gulule. the 
oyieiiing ami closing of doors in the niiderground passages. On 
any one evening, the amount of fresh air (warm or cold} sent in, 
is made to vary with the numhev of mcinhers jiresent. 

VENTILATION OF FARM BUILDINGS [Warmino and 
Ventilation of Fabm Ruildinos, E. C. S,]. 

VENUS, TRANSIT OF. An explanation has alre.idy been 
given [E. C. vol. viii. col. 327] of the principle of tlie method 
for deterniining the value of the solar parallax by nieans ol 
observations of the transit of A^eniis over the suns disc. I he 
near approach of the occurrence of tAVo of these rare jiheiiornena, 
the one in 1874 and the. other in 1882, lias excited an intense 
interest ill the astronomical Aiv'orld. Extensive jueji.'iration.s l«)r 
observing the transit of 1874 are being made under the au.sj)ii-.es 
of the British goA^emmeut. The arrangements for this jmrpose 
have been coniided to the Astronomer Royal. The contem¬ 
plated observing stations are Ker^uielen’s Island, Woahoo, 
Auckland in NeAV Zealand, Alexandria, and Rodriguez. These 
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.stations have been selected for oh.'ierving the. instant of ingi'ess 
or egre.ss ol the yilanet. It i.^ necessary, therefore, that thf* 
longitude oi each station bi- detcrmiiu'd with the. utmo.st pos¬ 
sible preci.sioii. Fnitlierniure, if a cvuiAvnient station for the 
loirpose can be foinul in tlie South Vacitic, it is intended to 
oli^eive the duriili.ni c»l‘ transit, wliicli if ct>nibiiied with a 
similar obsen’ation at the ojijmsiti* region of the earth, would 
tuniisli a value of the solar parallax independently of a nice 
(letciniinalion of the longitude. Arrangeiiimits are also being 
Iliad.-, under the sui»criutciiileu' .* of De La Kne, for observing 
the ]ihenoiiunoii by tlie aid of photography. Exiu'dilioiiH for 
• ilwivitig tlii.ii inijiortiint ]iheiioiiieiion are also being mode by 
the govi-nimeiit.s of France, < leniuiiiy, Kussia, and the Fnited 
States of Anu rica. A nio-^t valuable di.sciissioii of all the cir- 
ciimslain-es I’liiine.-leil with the tlaiisits of ls7l and I8'‘<2 is due 
tt> I’roelor. 

VEIiA'riBdL, a colourless i- of agree¬ 

able aromatic odour, otitaim-.i oil .listilliiig veratric aci<l (10. G. 
vol. viii. .‘ol. (113], Avith exces,-. of barAta. It boils at 20f>’, and 
has a density of rOHtl at . 

VEb’DEREH, u jmlicial idlicer in the royal forests. Though 
noAv having little more than luniiiiial diiii.-s, when tliefte fonsls 
AVer.- niainlaim-.l for tin- ]irolil and amiise'ie' ‘ .>f the sovereign 
tli.‘ vi-i‘.l.-ri-r Avas an otlicer ot' imjHirlaiice, lie oeing charged with 
tin* mainteiiaii.-e .4' tin- v.-ii ami veiiisoii of Ili.‘ l.)r.\st ; the rrrt 
vol- v.Mdure, whem-e pi'ohal.ly the AVord verdnr. r\ meaning every¬ 
thing gi.-.-n, th. tr.-.-s as Well as 11-0 ]iastnrage, groAving Avithiu 
till- l.iVest. Tie- A.-uh rer was ait]ioiiil.-d by the eVoAvn, or, Us ill 
the c.ise .if tile Aeuhrci.s of \N'aIthaii) Eoivst, ele.'t.-d hy tho 
fr*‘eholiler.s id th«‘ c.iumI y ; a Avrlt' lor the ehn-tioii b.-iiig issued 
.»n .1 Aacamy by Hie Lord (Jliancelloi- addressed t.i tlu*. high- 
sh.-rilf of tlie .-.iniity, avIio then -niiuiiom-tl tlie freeholders, thu 
.-l.•.•ti.al pr.M-v.-diiig in tlu* .same AA'ay as tor a iiieiubei- to I’arlift- 
iiieiit. and alth.uigh the oHi.’e Avas lionoraiy,the pertpiisitesbeing 
mer. ly Iaa'o bm-K.s and a doe IVoiii the Ibr. sls annually, as much 
m; ha.s be.-ii .-'jn-iit liy om* candidate at a contested election. 

The ver.l.*rer Avas sAVorn to “ pn-.M-rve and inaiiilain the ancient 
rights ami rran(-his.-s ..f the . rowii ; not, to i-oiiceal from the 
t-oA. 1. ign any rights ..r jnivileg.'.s, or any olfeiici’, either in vert 
or venison, or aii}*^ other tiling ; not to AvithdruAV or abridge any 
.l.’faull, bill (-n.leav.iiir to iiiaiiitain and n-dress tin* same, or give 
noii.-e lli.-rcol to th.- (}in-oii or In-r jiist,i.-e of tin* lorests ; to dual 
imlid’ereiilly Avitl. all lu-r li.ge, people; to .-xecnle the laws of 
the lore'-l, and do e(|iial justice ns AA'ell to the poor as unto the 
rich in that Avhicli apperlainelh to tlic A'crih-rer's otlice ; and not 
to op|tie,sH any ]icr.soii tinder colour thereof, for aiiA ivAvard, 
favour, ol malice.'’ Eor currying out, lii.s duties tliere Avas a 
verderi-r's e.onrt held at. sju-citied limes, Avilli jioAver to eoniiiiil to 
jM’ison. I KoniisT Laavs, K. (\ vol. iv. col. IT)!); Woooh and 
Eouksts, E. G. vol. viii. col. ttsf).] 

\’E1{<1K1{, a servant of a l atliedral or colh-giate cbnrch AA*ho 
ill pro(-i-:.sio!is or <iu occasioiiB of ceremony carries the verge, or 
inaci- b.-lbre tiie IiikIio]), de.'iM or ciimai in i-esid.-nce. 

VICIM V 1(!E, the sour ex]>r(-.ssed juice of nnrijte gra])es, or of 
the AA’il.l a]»]»le, or crab. 

VERMILION [Goi.orniNo .MATTiats, E. G. vol. iii. col. 23; 
MkRCUIIA, Jil.iiil/thoft: of Mnrin-If, I']. G, v.il, v. eol, r»77]. A 
pro.-ess lor obtaining this l.rilli.-int colour Jia.s b.-en recently 
adopted, by agitating nK'icnry, .sulphur, and an alkaline Rulpliide ; 
the mercury ami snlpliiiv coiiiliim- to form u black snl]»lude, 
j Avbicli is .banged to r.-.l by tlu*. a<'tioii of the alkali. Vermilum 
I obtained by sublimation is a little nion* ?! able than Avlieii ob- 
taim-d by the wet Avay ; but tin- latter is bugliter. The shade, 
var> iiig Vroiii liglit orange to deep red, depends partly on the size 
of the crystals. Until rcc<‘iitly, the United States Avere HUjiiilied 
Avitli vennilion fi.tni Enroi.e ami Ghiiia, but now it is becoming 
a lionie maiiufiictun* in that country. The produce in many 
coiiiitric-H is llucluatiiig, owing b) the rise in jirice of iSpanish 
mercury, and the. uncertain yield of the Oalilbmiun mines. 

liotlger prejiares aHubstitiite for vc^rmilinn 2 ]>arts of caustic 
potash ami I of starch are dissolved in lb of Avater ; 1 part of 
tartrate of copper is added, uml the whole heated to about 00”, 
when it presents u deep bright red colour. This liquid is poured 
into a large bulk of rain-Avalcr, ].reviously deprived of air by 
boiling, and the sediment .-.oustitutes a useful substitute for ver¬ 
milion. 

VERMIN ASniYXTATOIl. The annexed illustration is a 
right-side view of Samuel Bateson’s Vermin Aspliyxiator, 
manufactured by Watts and Co., Bristol. ^I'lie invention, like 
mo.Ht useful ones, is very siniiile, being in principle that of u 
tobacco pipe. It.s object is to siii.f;rHede the old fumigating i>ot 
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and Hiiucur, tojiictlicr with tin* various iiiodos of smoking wasps 
in llicir nests, lives in their liives, insects on plants, and so 
on, witbout any of’ tin; dangrrons results experienced hy the 
operator in these old jiraelices ; also of ferreting rats and rahhits 
in thi-ir burrows. 

Th('. asjiliyxiator consists of three quirts—(1) the mouth or 
''coinhuslion chamher(2) fan, and (3) the flexible tubing, 
noz7-le and rose; ; and with the aid of the engraving these three 
jiarts and their resjiec.tivc functions will ivipiire very little 



e\]ilanaiion. The mouth (finnected to the left of the fan by a 
bent tube iR sumiouiited by a handle, and so c«instrue.te<l that it 
can h(* icniovi’d from the fan, for eh'aiiing and eonveyanee from 
place to jdue.e, the month being carried in one haiul and the fan 
in tlui other, each having a. handh* for that ])ur])ose. For 
cleaning, the seiiaration of the two jiarts, the mouth from the 
fun, is commendable ; but for eonveyanee from jdace to jdace it 
is not luicessary, for as the wlude machine, as shown in the 
engraving, only weighs ahont 40 lbs., it can easily be eurried 
sliort distances in the, hand, as in smoking rats, miee, snakes, 
id i-lu sin 

currying it from covert to covert, in rabbiting. Tt is far 
superior tf) the old jiractiee of ferreting rats and rabbits, for tho 
movements of a fern-t are .slow and uncertain, whereas the effect 
of the asphyxiator is iiiiiiie(liate and us suitahle for the rat¬ 
catcher and landowner, who wislies to get rid of rabbits as for 
the sjiortsmaii 1o make i-alibils “In* out.” The, mouth and fan 
arc holh so eonstrucUMl that they can be screwed on to a table- 
stool or barrow. For iii-door work tlie niaebine may be used as 
shown in tin* engraving, witliont either stool or barrow ; but , 
for out-door Avork a Ilire,e-f'oole(l box-.stool or harrow, Avitb box | 
for ludding the fumigating materials, will he fouinl convenient, | 
as th(! fumigating materials must not only be kej»t dry, but 
be clo.se at hand for use. The harrow is only iala])le«l fur 
special luirposes, as it cannot })e wheeled over feneis, ditches, 
through thickets, mid to go round hy gutes involves diday iiieoiii- 
patihie with its succe.ssful working ; but the machine with a 
stool can he swung over the shoulder and carried anywliere, and 
it gri'atly as-sisls llie ojicralor iii working tlu^ fan, a.s, without it, 
he lins to stoo]) too low. J'himigating muteriahs are u.sed in the 
form of sul]iliui'-paj)er, snake-]ia]ier, f(dniceo-])a]>er; insect- 
destroying i ompoiiiid to be useil with tobacco-paper for green¬ 
house ])urposes and liuj) gardens and tlie like only, snake ainl 
reptile destroying coniiiuund. The mouth or “eomhustion 
chamber,” as it is lecliiiically termed, is made of diflerent 
sizes, each lieing fitted Avith a fire-clay saucer. Into the mouth 
the fumigating materials are jmt, as in filling a tohacco-jjipe, 
and lit on the to]) Avitli a mutch. Wlieii once kindled fresh 
inaterittls are put u]ion the to]», and so on. The fan driven 
rapidly hy nieauH of a stra]! on the flywlieel crank snck.s in the 
smoke, and blows it out through the tubing into the Iiuitoav 
or apartment to he fumigated. ^J'he flexible tubing requires to 
be of suflicient length to reach rat and rabbit lioles, close to 
Avhich the macliine cannot be placed ; hut into such iletails we 
need not go. For smoking hop ])hiut,at,ions and the like a hi- 
forked tulie Avill he napiii-ed to smoke the plants on each side of 
the alley, as in using sulphur [Hon yunrnuHATOR, E. C. S. 
col. 1285J. The fumes of suljduir will also destroy the active ]>rin- 
ciple of most contagious diseu-ses, a.s ghindei’s, pleiiro-pneiimonia, 
&c., and for this }mi‘}»ose the macliine may prove invaluable to 
farmers, stable-keepers, and dairymen. Rats and mice in stuck- 
yimds and weevils lu granaries can be destniyed. The loss sus¬ 
tained hy such vi'rmin is far greater than is generally imagined. 
8hij)-()Avners win clear their shiiis of A’ermin, and thoroughly 


cleanse an infected vessel; and raihvay carriages, and all other 
conveyances hy land can Avitli equal celerity be purified, and the 
spread of disease prevented. 

VERONK’A, the sud.ary or handkerchief of Saint Veronica, 
on Avhich Avas inqu'cssed the likeness of the Saviour. The origin 
of tliis, llie most famous of the miraculous (ix<‘Po»’otVo‘) likenesses 
of the Lord, is thus described. Veronica Avas a Jewish woman, 
a disciiile of the Lord, Avho attended IJiiii on His way to Calvary, 
and when He avus sutfering iimler the Aveight of the cross which 
He A\ais bearing Avijied Avitli her handkerchief the sweat from otf 
His face, uml when slie liad done so she found impressed on the 
handkerchief a true image, of the eoimtenanee of the liOrd. 
There is little doubt that the legend has giwn out of the desig¬ 
nation of the snp])()sed miraculon.s portrait, the vera icon, the 
true image or likeness; hut sonic hagiologists have sought to 
remove the aj>ocry])hal semblance Avliich tlie name lias given to 
the narrative hy suggesting that Veronica is merely a Latin 
version of Proiiiiice or Rereniee, tlie Hehiew or Syrian name of 
llie Avuiuan who liuil lieeu cured hy the Saviour of the issue of 
blood, and wlio out of gratitiuh' ami devotion attiuided on Him 
in His suffering and was rewarded as ileseribed. Re lliat as it 
may, the saint and the miracle have heenadojited hy the Romish 
(,iiurch, and in 1002 the fourteen volumes of the ‘ Acta Sanc¬ 
torum’ for the months of March—June, Avere condemned hy 
th(‘ Spanish Iii<|nisitii)n and by the Court of Rome, hecau-se the 
learned Fathm* Ihqtehroih had ventured to ijuestioii, if not the 
truth of the mir.'icle, at h'ust the reality of the saint. The Jiaiid- 
kerehief Avith the, miraculous likeness was brought from Ralestiiie 
to Rome, and by order of Rope Urban VI11. deposited in an 
njqH-r chai»el at St. Peter's, Avhere it i.s uoav e,.vliibite(l with great 
solemnity, tlie Ihqie and cardinals being ])resent, on ten occasions 
(luring the year. An altar, a mosiae. above and an inscription 
commemorating the eircuinslauees, and a statue of Sta. Veronica, 
Avere erected for the ser\'ice of the sudarium. 

Besides the Veronica of St. I’eter’s there are several other 
cloths extant on which .similar ])ortrails are said to have been 
miraculously imprinted. The subjt'ct of the Veronica became a 
very favouiale one for representation by Italian and Spanisli 

I iainters about tin* middle of the sevenba-ntb eentuvy, and the 
:aiulkerchief Avitli the likeness Avas often engraA^i'd, The most 
noted engraving of it Is that hy Claude Mellan, 1(11!), in Avhieh 
the face, the size, of life, is engraved, Avith the details of the 
features and all the various lights and shadoAVs and modulations 
fully e,\i>res.s(.‘d, by a single sjiiral line of varying tbickness 
Avbich e.(.»mmeiice8 at the tip of the nose and is carried thence 
over the. entire de.sigu. Rut this is an iimiginary V(‘ronica, not, 
as some haw, siijiposed, u representation of that jurserved in 
St. Peters. Melhui’s tAVo piiqiaratory studies for liis engraving 
are in the National Idbraiy, i’aris. [Mellan, (’laude, E. (’. 
Riog. J)iv. vol. i\'. col. J87.] 

VERSKJLE (Ijatiii, wr.s‘n‘a./a.s‘), in the service* of the (,’liureh, 
a line of a ])salm, or short antiphon, said or sung hy the jaiest, 
and completed by the response, as :— 

/'cr. U Lord, rcat thy pooplc. 
livnp. And bicbs thine inhcritiuicc. 

VERSIFICATION, the arrangement of Avoids aeiairding to 
cerkiin rules whereby they strike upon the ear in regular 
cadence, in the same way as music does by means of notation. 
This is e.tteeted by the sounds or accents of the voAvels which are 
called “ long” ami ‘‘short,” according to the Avay in which they 
are juononneed or accented, and a cumhination of tAvo or more 
voAA'els in words so measured is .said to form “a footwhile a 
system of lines, or a poem, Avritten in such feet, is said to he in 
such and such a metre. [See Metre, Elegy, Hexameter, 
Dactylic.s, Iambic, Sj'ondke, ANAr.E.sTic Verbe, Trochaic 
Verse, Rhyme, Poetry, &c. E. C.]. Resides these there Avere 
several metres employed hy the ancient Creeks and Romans, 
such as the Dithyramhie, the Sappliic, the Choriamhic, and 
others. Versiheation was used ns a vehicle for hjTiinology at a 
very e.arly date. Jo.sephus says that the songs composed hy 
Moses Averc in heroic verse, and that David frecjncntly Avrote in 
trimeters and pentameters, ?. e., in ver.ses of three and live feet. 
Some modem writers liave even as.se,rted tliat the Hebrew poetry 
Avas sometime.^ in rhyme ; and Bishop Lowth argues that it has 
certain rules of scansion. Coining doAvn to later times, the lirat 
or Orei'k period maybe said to extend to the 4th century, at the 
daAvn of which the second or Latin diA'isioii begins. Tlie most 
primitiAe Greek liymns are anonymous, and the first hymn 
Avriter whose name has come down to us, is that of Clement of 
Alexandria, who flourished towards the close of the 2nd century. 
The jiriucipal A\ riters at this period were Ambrose, Hilary, and 
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11'lidciitius ; and a R])ei.‘iuK;n is Rulijniia'd id’ a verso of a livinii 
by the lirst ol those, whieh is quoted hy St. Aioj'ustiue — 

DeUH CriMlDi- nmiiiuiii, 

Toliinu- r«-(. tor, vo^tiens 
Jtiem ilLTorn liuiiiiu: 

Noclriii sojiora ^rntiii. 

The next period has been called the llaiburian, beeause Ihis 
yas the time when tin* i^rcat nortliern invasion id’ liiirojie was 
in projrre.ss. The l>e.st known liynin of this pt-riod is the ‘ Veni, 
Creator Spiritus’ of Cre^airy the (Ireal ; and a poition of a iKiem 
of Fortunatus, Avho also nourished at this perind, (having been 
born about a.d. r):30,) on the Uesurreotion of our Lonl, was sun^ 
in the cliuiehes as an Faster hymn for ten centuries. The 
venerable liede also wrote hymns, the two best known of his 
bein<^ those be^dnnino respectively ‘ IJymnum canamus oloria*,’ 
and ‘ Hymnnni eanentes martyriim.’' The mediievar period 
was very fertile in hymns aiid reli-ions ])oeLry. The. best known 
and deservedly juost pojiular of ihe.M* productions was one 
written by Bernard de. iMorlai.\, a mold; id’I'lu-ny, which is a 
]>oeiu of about liOi) lines, called 'De (.’ontem]»iu .Mundi,’ hut 
which is now published in almo>t i‘verv collection ofliMiimds, 
under the title of ‘ .lernsaleni the (loldeii.' The modern 
translation is the work id’ Dr. Neale, tlie original having been 
W'ritteii in a metre technically called ' versus leouini crislali 
trilices dactylici,’ now oi'iierally termed lA*onine \h*rse.s, /. c., 
dactylic hexameters, so ananoi'tl that there should be a rnsiirn 

( the end id’ the second and fourth foot, Avhich mu.st rliMiie, 
U the two last, syllahles at the end of each line must likewise 
|yme. The subjoined are examples of two lines id’tliis kind of 
'rBidcation, both in the orij.'inid Latin and in Dr. Neale’s 
iinslation - 

Hiira iKiNi.ssiiua, tcui)u(va jic.'-sinia Mint, viiiileiiiu.^! 

Eire niiiiaciter iiiiiiiiiicl ailiiler ille su|irciiiiis. 

'I'inie will 1»c^'iiilin;i: soon, lleaveii will he iTailiii;;’ soon, fait we anil 
piMV w-e, 

Coiues the inostiniTcifill, ennies tlie most ten ible, watell we while may We. 

St. Bernard, the. A1 ibid, of (Mii; 4 ny, was also a liymn writer, tin* 
1)04 ol’bis belnj,' that one which eommonces - 

Sabi* caiiul eriii iilatimi 
Totino spmi.i eoiomitum, 

and has heon translated into almost i vei v European lan«,nmge. 
A well-known specimen of this kind of verdlieation al.-o oeeurs 
in the “Stalnit Mater,’’ the lirst stanza of which is us follows :— 

Slaliat inaler dolorosa, 

•hi.sta enicein hit ryim'sa, 

(pill pendebat tllius 
Cujus aiiimaiii ilolcnlem, 

(aiiitri.statani et K’enienlein, 

IVrtnmsivil jilailms. 

Neither must w'e omit that grandest of all the Mediioval hj'mns, 
the ‘J)ies Irio,’ the, authorship of which, although it has been 
attj'ibuted to Thomas of Oehino, still continues very uncertain. 
The verses of St. Aldhelni, who died a.d. 70!), combine a sjurit 
almost classical, with an intimate knowledge, of the various alli¬ 
terative styles so much in vogue in his day in England [Anni- 
TEllATioN, E. (\]. From small fragments of William of Malmes¬ 
bury’s poems w'hich reniain, it is evident that Im also was a 
jiroticient in this and other recondite .styles of versilicatioii. 

Skelton, the ])oet laureate of Henry Vi 11., brought into vogue 
a short verse whie.li has come to be known as the Skeltonieal 
short verse, though he w'as not, as ’Wurton seems to imjdy, the 
inventor of it. Into it he wrought Latin and occasionally 
French words and rhvine.s in a way that bus caused him to be 
spoken of as a Alacuroiiic ])oet, though, as Dyee remarks, not 
with strict projniety, as these, ^las.siiges are but “ thinly scattered 
through his W'orks.” A speeimen will sutlice : — 

Of suche Viigahuiiilaa 
Siieketh lotus inuiidus; 

JliiwiJ some Bj'ligc J.!eliihiimliis 
At every iile btiike, 

Willi, w’cleorae Imke and make ! 

The real Macaronics are a .sjieeies of hurlesipu* verse wdiich 
originated in Italy in the hegiuning of the Kith century, av hen 
Theopliilus Foleiigo, a Benedictine monk of (.'usiuo, writing 
under the pseudonym of JVIartiu Coccaie of Mantua, published 
his ‘Phantasiae Macarouicae,’ and becoming very popular there, 
they spread gradually throughout Eui'ope. Macaronic verse w&s 
an eladiorate folly, which consisted, as in Skelton s verse, in 
mingling Latin words and ihynies with the veniucuhir, aiul 


giving to native word.s Latin terminatiniis and c(m>truction. 
(tJentiie, ‘ (Ji-.schic!ite del* Mat larnni'n hen Boesie,’ Halle, IS2!I ; 
.A. I'uiiniiigham, * Delectus Macamnieorum (/anuinum,’ Edia- 
hurgh, ISDI ; O. Deljderre, ‘ ALuartiiua,’ Par. 18-J2, and ‘Liltc- 
ralure Maearonitpie,’ Paris, IS'a; ) 

An e.vivllent aecmint of the early Engli.sh voi-silication from 
the cliise ut the 1 llli In the cnmmcncenient of the LSth century, 
i-i eontained in Dr.'I’hoina.s W’artnn’s ‘Histnry’of that subject. 
\\ ith reganl to our inoih in versilieation, it is founded princi¬ 
pally npnu till- metrical sy.'-lenn of tin* (Ireeks and Bomaiis, the 
adoption of rliynie being however common to « itr use, although 
it W'a.s not entpiuved by them. The hexameter ver.se has become 
lamiliar among us of late years, and is used hv Tennyson; while 
the Avliole jioem tailed ‘ Kvaugeliue,’ of the American author 
Longfellow, i.^ written in that metre. 

(P»ishop Lowth’s hr Kih ft) J’in.^1 Hihrtruniiii: Ban* . y's Mioiuttl 
<[f Littiit 7Vi/.•:</(/ y. Trench's Snrrri/ I.ntin I'oftnj: Fo.ihi'ooke’.s 
h!ii;ilisli Minn(.^ficiii}ii: Dr. Neale’s Ah Jo/nd 7/j/Hin.«; H-ltuniel’s 
IIffmmiliHficiis) 

VKb’SO (ilErro and Vkhsd, K. (’. S col. 17!)1]. 

VKSK'A PISCIS, in medneval ait, tin* ]>ointed oval, or 
aureole, enclosing the tignre of the Sai i'lur, the \’iigin Mary, or 
of a saint ; .so called from its resemhlanci to tTise mil line of a lish, 
the lish being symbolical of tlie Saviour, from the llreek Avord 
for a lish eoutnining the initial letters of the name and distinc- 
li\e titles of .lesiis chvi.-t. ( KiSII. E. ('. S. col. l()(i;{ ; Xl.Mnt'H, 
K. ('. Aol. v. eol. Dll : and Si;\i,D, K\i;i,isii, K. (\ S. col. IHSD, 
Ihe best named article loutainiiig i-eveial repie.sentatinns digs. 
5—S' of the rmiro ///.sc.’s. | 

V ESPEBS 11 lor us, K, (’. S. col. 1*2DD|. 

\ ES'I'IBI’LIC (Latin ristihtihini, a porcii or open siiace before 
the door of a house'), ill modern Usage signifies a lobiiy or unle- 
rooni, A\ liieti .sei'A'e.s as the iiiti'.uice to ti hall, or passage to a large 
ri loiii. 

\'ESTMBN'r, a gaib worn hy ministers of religion when 
engaged in holy rites. 'I’liere is rea.soii to siipjiose that this 
custom ]-ri*vailed from the eailiest liine.s. Lg\ptian frescoes 
show' the ju ie.sl.s of Osiris ollieiating willi a pantlier skin thrown 
around them ; the spots are sii]i|iiised to lejireheiit the stars. 
Similar indications appear in greater or less degree in all tlm 
religion'' of the o]il world. In mir own country it is mentioned 
that the Hniids wore a wliite gariiient whilst culling tlie sacred 
llii'lletoe. 'I’he minute direetiolis given in the Book of ILvodUH 
for the shape, colour. le.\liire, and device of tin* dresses nf the 
.lewish luiesthood, ale well known. But as it was not till the 
Israelites were hrought out ol Kgyjil and made a distinct com- 
niiinity w illi a settled place ol'worship ami saeritice, that they 
were commanded to adopt a di.'linct dies i ; so in the Christian 
Church during the early ages of persecution, when religious 
rites Avere ]ieil'ormed in caves and dens, in catacomhs and oilier 
.biTiet [dace", it is doubtful if at first any distiiic.live dress eould 
liave hecii A\orn. Some writers have siigge.sled that the ehmk 
lelt )iy St. Paul at 'Proas was a [uieslly garment, but there seems 
no aniliority for this. It is more generally believed lhal the 
distinet dre.'se." AVoin by the clergy, certainly at a very ('arly 
[leriod of (.'liiireh history, Avere llu* ordinary Roman dresses of 
earlier days, eontinued liy the cleigy after the laity had clmiiged 
the fashions, and "o came to he looked ii|ion as ceclesiastieal. 
Ill the hegiuning of the .rith cenliuy, however, mention is made 
of liliMsing garments intended for the service of the (diureh, 
shiiAving that they Avere in use at that period, and as in the 
Church, so out of it, there [iiohahly was a, distinction in the 
everyilay dress of the jiriest Ironi that of the hiily, u distinction 
Avhieh eontinued Avitli the English clergy dow’H to the lime, of 
(^iieen Anne, as shown in contemjioriiry jiictures, and still is the 
cu.stom on the continent of lOurojie, both in the Roman and 
Creek eoiumunioii. This every-dav garment still Avom hy oiir 
priests in the Church, and occasionally out of it, is tlie cassock, 
calleil in France the soutane ; it is ordinarily of hlack (some¬ 
times of silk) for priests, violet for bishojis, scarlet for cardinals, 
.and Avliite for the pone. Over tins are w’om the various veat- 
iiieiits used for sacred rites, and as Ai’hat are now Avorii in the 
Western Church an* prohaldy of the oldest fonii, and Imve 
undergone little, alte.rutiun, it may be convenient, though some 
are Jiutieed more fully in sejiarate articles, to give a list of theiie 
vestments in order, beginning Avith the. all), As the all) was 
Avom under other vestments, it fitteil rather closely to the figure, 
and was I’a-stened round the waist with a (firdle or cincture ; now 
only a plain wiiite cord, but formerly garnished with gold and 
jewels. Another baud, called a mhcingulum, Aviis also sometimes 
worn round the waist; it ended in Iw'o appendages like purses 





2155 


VESTMENT. 


VESTMENT. 


it now ajjpears on IIk; left side of iluj priest like a hiunijjle. 
The alh itself M’as j^'oiicmlly of fine linen or cambric, adorned 
Bometiines witli what are called appureln, but more commonly 
will) luce ; sometimes it was made entired)’^ of lace. We find 
constant notices f»f costly lace, bein^' sent as a present to tlie pope 
for this jniipo.sc. There is in the cathedral of (Irenudu an alb of 
lace present(‘<l by Ferdinand ami Isabella, worth 10,0(K) crowns, 
in wliicli tlie late (’ardinal Wiseman ollic.iatiid on occasion of a 
visit to that city. Another is ])ieserved in the Musee CMmiy, 
date l(j()l, of Vi-nice rose-])oint. 

The .S7<rji//rc, as used in the Enj^lish Church (Hnper-ptUiceim)^ 
was a deveht]»ment of the alb ; its form jiurely English. It is 
first nienti«)iie<l in the laws of Edwanl the C onfessor as used 
by the secular clergy, and niiide lung and loose, that it might be 
worn in choir ovcj' their furred coats. A hood seems to have 
been .‘ittache.d to it in early times, as a covi-ring for llie. liead ; 
it was entire, pusst-d «iver the head, as w.'is the eiislom until the 
beginning of this century, ami is now itgaiji revived. There, 
was another gariiK-nt called anhnrnla, of linen, sometimes worn 
under the alb. N<*.xt in older, either hem-ath the alb, or above 
that, and beiieatli the next vestment, canu* the mnirr^ an 
obhmg piece of line linen ; it was ]iut oviT the bead, Avbilst 
the u])pi-r vestments were being adjusted, ami then turned bjick 
to form a hood ; this amice is md imiutioned till the Otli century. 
A somewhat similar vestment, Avoni by the pope alone, is called 
fannv ororalr . This amice, like tlu* alb, avus sometimes adorned 
Avitb .a])parels, Avbi( li ar(! little s<|iini(' embroidered ornaiiienls, 
either janned or liung; (.n bi-lbre ami behind llu! alb, at the hot- i 



tom of the skirt ; soim-times also on the breast and back, some¬ 
times, again, on the sleeves, iiiaking us many us six. Next 
folloAvs the rhasnfilr, formerly a circular garment, of some soft 
material, so that it could be taken np on the arm, ami of tA\'o 
shapes, one with a hood, for prcjixissioiial purposes, to coA’^er the 
head before mitres came into use, the other without a liood, for 
celebrating mass. By degrees this shape bus altered, and it is now 
in the form of a A csica (see No. 1), Avitb a hole for the bead to 
pass through ; N o. 2 represents it as it appears Avlien worn. A 
stiuare ornument avus at one time bung in front of the chasuble, 
called a rational, and sn]>])Osed to have been borrowed from the 
JeAAUsh priesthood ; it is now entirely abandoned. The cfuisvlk 
isAvonibylhe ceh*brant alone. Tlie deacon Avho assists him 
wears a dalyiatk, a vestment wdth loose sleeves, and slit up on 
both sides (see No. 3); the sub-deacon wears a iunicle^ which 
only ditl'ers from a dalmatic in being shortej and less orna¬ 
mented *, these two vestments are of the form of the celebrated 
holy coat preserved at Treves. The offertory veil was a long 


strip Avoni over the shouldeis, and serving to mufUe the chalice 
and paten a.s they AA^ere. canhid to the altar. The stole (No. 4), 
with ends long enough to bIioav beloAV the chasuble, is in case of 
a deacon Avorn only over one shoulder. The imniplcy originally 
uf fine linen, is for wiping the sacred vessels, noAV of rich mate¬ 
rial, and worn on the Avrist. The cope (No. .^)) is a vestment of a 
semicircular fonii. It was not in use for the later Aiiglo-yaxou 
Churchmen ; it Avas appiirc-ntly not knoAvn to Beda or Arch¬ 
bishop Ecgberlit in the 9th century, and it docs not seem at first 
to ha\’e been confined to the use of the clergy, as in the time of 
the Confessor copes are said to have been list'd by chanters. 
There is a hood (see No. 7) attached to the cope, in tlie first in¬ 
stance interidetl to i>rotect the, lu ad, but now only used us an 
oniament. It is fastened in front at the neck Avith a clasp called 
a morse (set; No. (i), Avhich was somelimes made of the. material of 
the cojH', but more commonly richly jewelled. The cope is a 
ju'ocessioiial as the chasubli! is a sacrificial vestmenf. What was 
calk'd the cntinida rope Avas of a diHerent shape, ojien half Avay 
uj) the, front, Avith a liole for the, head to ]iass through, like a 
chasuble ; it AV'as ahvays blac.k. The borders or trininiings worn 
round the edges of copes, chasubles, dalnialics, lunicles, Avere 
ca]]vd orphirijs. The cu[), birrrtta (No. 8) Avas jiart of the secular 
ilress, but alAA'uy.s worn at the altar by priests. [IhuuKT'i’A, hi. (^ S. 
col. 302J. Carlands vvi'ie sometimes worn rouml the head on great 
occasions. Certain (tlhi-r ilistincti(»ns of dress ari' luscd l)y hishops. 
in the ('.‘ise, of heiul-covcring, for iiistanci', they Avore at first 
gohh'ii croAAii.s ; the.se aatto in use in tlie (itli and following 
centuries; one such Avas found in the tonih of St. Ciillibert in 
the 12th ('(‘iitiiry, hut these croAvns Avere not the ordinary covei- 
ing for the head ; that A\as of Achite linen, Avith lappets ; some- 
tinies the crown was Avoin over thi.s. A. vvood-eiil of )Sl. Jkinstan 
j'how.s the iirsi indication of the sliape oJ the ]ni'.sent mitre; a 
lini'ii one Avhich helonged to St. Thomas of (,'anterbniy is 
]neserved at O.seolt. The tiara of the pope has also develojied 
Ity degrees from the simple crown into its pre.sent shajie. Boni¬ 
face Vlll. addl'd the second crown in 1204 ; tlie third was added 
by Urban V. It is curious Ihul the gold mitre of the lati* Ahnnn 
of Aby.ssinia (noAV in the, Brilisli Museum) re.sembles the Bope’s 
tiara. The alb AVoru by the bishojis is called a rochet, ami is 
Avilhoiit sleeA’e.'i. Another art’hie]aaco])al ajipemhige is thi' pall. 
Tlii.s i.s .supjioscd to he an imitation of tlie koniaii toga, woven 
of Avliite lamb’s avooI, marked Avith seAuwal cro.'^.ses. It Avas 
fastened by [»ins over the cbasiible ; the ends Avere thrown over 
one shoulder. ^I'his was a sign of metropolitan Jurisilietion, 
and cuiiu' direct from the pope. Liiigard mentions its being 
graiiteil l»y (Iregory 111. to the Arclibisho]) of Vmk, subji'eting 
to his uuliiority all the bishoiaics north of the Humber. lieside.s 
tlu'se marks of distinction, bislmjis Avear a ling, and gloves, and 
bi'iir a pastoral stall'. 

The colour of the outer vesluieiits varies according to the 
fe.slmil. In the Konian use they have Avhiti; for all festivals 
of Our Lord aiul of tliii Blessed \’irgiii and of all A'irgin saints ; 
red for the festivals of tlu: Holy (Jhost and martyrs ; violet 
for Advent and Lent ; black for Holy \Veek, anil green the 
feriul colour fi-r the rest of tlii; year. The Sarum use dilfers 
from the Koman ; the ‘ Directoriuiu Aiiglicaiium’ may he con¬ 
sulted i'or particulars. 

In Saxon time.s England Avas the’great niai t for all the lace 
and embroidery used for tliese vestmcnt.s. The English women 
seem to have struck out a peculiar style of Avork, Avhich was 
greatly valued, and \va.s called Ojeus AwjLicum. lu Saxon times 
the kings, Avheii they went on pilgriniuge to Koine, always took 
ireseuts of embroidered vestments to the Pope. Iiinoeeiit IV., 
laAdiig seen some of the iiroductiona of England, sent letters to 
the Cistercian abbots there, ('iijoining them to procure a quantity 
of such embroidered A'estiuents, and later, frequent mention is 
made of legacies by foreign bisliops of English copes, cor¬ 
porals, &c. A cope belonging to the chapid of Charles, Duke of 
llourgone, Avas described as “ tine chappe de brodeurc d’or, fa9on 
d’Augleterre.” The Byon cope, English AVork of the 13th 
century, is celebrated. Henry III. had a chasuble embroidered. 
EtlAvaixl II. gave HK) marks for a choir cope, as a present for the 
Pope. The AVork degenerated in the time of the Avars of the 
Hoses, but there are specimens even of that period in the Chapter 
library at Durham, as also of that later work said to be the 
invention of Sandro Botticelli, called in England cut-work, in 
France appliqu6. 

The vestments of the Greek Cfimrch differ in shape from those 
1 of Rome ; they are rather more flowing and graceful, but they 
I ore pretty much the same in number and use. 

I At the Reformation the old vestments w’ere continued in 
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England uiidor the first Prayor-hook of Edward VI., hnt were laid 
aside under the second Hook, aiul the surplire only enjoined. 
A kind ()f sanction was givtoi to the old sacriticial vestments hy 
Queen Elizahetii, though she found it ditlitailt to enfor«‘e eveii 
the use of the surplice, in the time of Charles 1. coi^es in aeconl- 
ance with the canons of 1603 re-n])i)eared, especially in catheilnils, 
under the ausj)ices of ArclihLshoi) Laud. The ^uesent 1’r.iycr- 
Itook, as settled l>y Coiivucatioii and I’arliainent in 1662, eiijdins 
“That such oniaineiits of the Church and of the Ministiu-s 
thereof at all times of their iuinistrati(»n, shall he retained 
and he in use, as were in this Clnnvli of Eiiglantl hy the aullm- 
rity of Parlmineiit ill the 2nd ye:iv of King Edward S’l." Of 
lute, years the old vestments liave, nudor the authority of this 
rubric, been resumed by ses erul of the Jhiglisli ch-ig\\ and in 
conserinence of the agitation which ensued, the “Riliial Com¬ 
mission” Mas issued. It, hoivevi'r, juommnced no decisive 
opinion, hut the ruhric mus the subject of a decision bv the 
Privy Council (on .-ippcal) in Ih.- c.-isi- of Elphinstone or' llib- 
bert V. Purchas. The Privy Council decided against the ihc td* 
the old vestments, but most of tlu>. <'hirgy who h;id ado]tled 
them have refused to be bound by the decision, allei^ing, among 
other reasons, that as the suit M’as .'in nnde.feiuh-d one, and only 
one side heard, the judgment M'as only in and not in 

rciih. Ihit in 1 lie great majority of English parish churches no 
alterations in (lre.s.s have been attem]»ted, and the suiplice, p|(dc, 
and academic hood are used as heretofore. 

VETERINARY S(TEK<.!E AND PRACTICE. Scho.ds 
and C(dlege.s are now established in many of our large towns 
for teaching veterinarv sciiuice and practice ; in the colleges 
and a few ol'till! scluKds the scienee, is taught in the, class-room 
and the jiraclice ill tlu* laboraloiy, ho'^nital, aiul shoeing forge. 
Veterinary colleges are but of recent dale. France claims the 
lirst in 17(51. The Lumlou ('ollcge was «>tal)lished in 17!>l, but 
a charter M'as not j'ecei\ed until bS-1-1, mIu ii the college took the 
title of 'I’he Royal (.'ollege of \’elei iuiiiy Surgeon.s, the imihi. of 
members being M.R.C.V.S. The Eiliiihurgh collegi'dales from 
ISl!). The lahours of the vcteriiiury ]»rofes.sor include all our 
domesticated animals vi/., liorse, ass, mule, ox, sheep, goat, 
hog, dog, ca.1, poultiy ; and to this must be added ileer, hare and 
rabhit, ifcc. It is neeessarv to understand nut onl\ the numher, 
but also the natural diiiereiice M'hicli exists in this list of 
animals, to comiu-eliend ivhat veterinary science and ]»ractice 
embrace. And besides, every veterin.irv college peiibrms the 
functions of a. veterimuy .surgeou oi hos]»it;i.l to ils neiglihuiir- 
liood—large numbers of animals being sent to the college hos¬ 
pital to be cured of xvliateve.r uiahuly tiny may be labouring 
under. 

^lost of the jii’olcRsors teaidi several l»ramhc-; i)!’ science and 
art, but the, number of class-rooms is increasing. Th<‘ lectures 
at the. Royal ^'cLel•inaly College, Jjoiidon, for example, etiiluiiee 
the dillereiit bramdies of pathology, analomy, natiuul history, 
and ])liy.siology; parasites and ]»arasilic diseases; cheinistiy, 
generaruiid practical; mabiiia medica ; hotany ; lher;ii»eutics 
and ])hariiiaiy ; toxicology; lios])iLal ^iractice ; ojterative sur¬ 
gery ; the priucijdes and ]»raclic': (»f shoeing ; and six ]'roIes.sors 
and an hospital surgeon, with the assistance oj luonitons, cliniivil 
clerks, dressiu’s and ]ii'o.sectoi's, comprise tin; iMlueatiomd and 
Ijraotical stalls. Tlji- educational slut! is obviously too small lor 
the amount of M’oj-k rcipiired to be done, d’wo more professors 
are. about to be added, one lor clieiiii try the othej- lor hotany, 
but the iiicn ase falls far short of tli< I' tiuire.ments ot the college 
and the demands of the country at tiic juvseiit lime. 

The mitiire of this ivork M'ill only pennit ns to givi; a vmy 
general outline, of the dilferciit branches nf v^’terimiiy science 
and practice; and in doing sn we shall reler llie reader to the 
dilferent articles in the Cycloj^rcdia and Snjjplemciit, where 
much detail will be found. .. 

Vdcrimmi PniholofUi. To this the detinilmii oJ Unman 
Patliology strictly applies [PATUoMMiV, E. C. vol. yi. c(»l. 33IJ. 
It comprehends the .sub-branches ijI nosology, letiology, and 
syimitoiiiatology or semeiology (in some works sciuiMotics). 
Nosology, E. 0. vol. v. col. 979, may be relerrcd to for a 
general outline of veterinary as well as human nosology. 
^Etiolofin (from alria, a cause, Ao-yor, a discourse) is thsit brunch 
of veterinary science which treats of the cause.s ol diseases. 
Sympt(yrnatoluinj is nearly synonymous xvith .scHu tohw/y, so that 
the two are often used indiscriminately. [SiiMEioLOGY, E. t. h>. 

Veterinary pathology is treated as (1) general, (2) s]»ccial, 
(3) clinical, (4) demonstrative. The first embraces the study ol 
the body of auiiuals in a slate oi health. A jierlect kiioMlcilge 
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ol this is iieoc.Rsarv hefore abnormal ennditions can bo recog¬ 
nised. The second describes tlu- ])ecnliarities of both health 
and di.sease. Clinical leeturis given on animals in ilie 
hospital emhraee chiefly the symptomatology and nosology ol 
disi'.ase and the departure tnmi health, couseiuiently they 
embrace hi*alth a.s well a> disi-asi*, i.t, normal conditions of the 
jialient as xvell as the abmirmal. Pathological demonstrations 
may he made on palientN in th(‘ liosjiital, or the jwitieiil may he 
slaughtered so as 1u prove the smuulness <»f ilie iliagnostic. con¬ 
clusions j»reviously made. Sl.uightering, however, to find out 
the nature of iheilisease belongs t.o pathologic; ! anatomy. 

The anatomy of our domesticated animals comprehends a 
Midi! field for .study. M. H. (Mocpiet, divides aualornv into 
osteology, M'hich treats of the anatomy of thi- bom s : .synde.smo- 
logv, whicli treats of ligaments and the artienlaiion of tin* 
hones-; myology, which trciits of tlu' mu';cle<; neip- dogy, wliich 
treats of the nervous si stem ; aiigiologi treats i' the vessels; 
ndenology dc.scrihes the glands ; sjdaiielinohtgy, ivhii h treats 
of the viscera. Hut throughout his ivork, M’hich lias been trans¬ 
lated by Knox, the diifeivnt org.ins aiv Ire.iled in rel.ition to 
ibeir joint fimclions, as •* the organs ol ihe Imictions of relation ; 
the organs of the mitritii'e function, j and the organs of the 
generative functions.’’ This i.s more », /‘tiurdanee M’iih the 
rc<juirements t>f practice, and it is generally lolloweil in vete¬ 
rinary ladleges ami publicatioii.s. Speci.il .'nial«tniy inve.sligates 
the sirncture of healthy animals of every race; comparative 
analtuuy examines ami compai'*v' the anatomy of dilfejenl ani¬ 
mals, .md morbid or ]»alludogic,al anatomy inveslig.ites the 
changes which lake ]dace nmier disease. 

JlisfoliHiji ( Hi.stoi.ocv, E. C. Nat. Ili,«l. Dii . | is geiier.il and 
morbid. (Jeni’.ral liistologA enilu'.ice-. tin study of llie deveb»ji- 
jiient and arrangemenl of the I is-ties in the fonmilion (»f the 
organs of he.'ilthy animals. Moibiil hi-lology ti’eats of the 
elenie.ntarv constituents ol’ the ju’oduct.s of ili.sease. 'I'lie Iloyal 
Veterinary Colleg<‘, London, is Well supplied Milli suhii-cis for 
>alhological, analomical, and hi.slologicid investigation, from Ihe 
;irg<* horse-slaughtering esi.-iMisliiiieiil:' of tlie cajdlal (ll<tlt8E- 
j si,.\ia;iiTKUiN<;, E. C. S. col. 

1 'I'lie histology of m.’Uiy eii/.oi>tic and ej»i/uutic di-<‘as<*.s is not 
yet M’ell known. I'n/ootic diseases are n.-nally tleliiied to he 
tho-(‘ ]>eculiar to ceitain kinds of aimiiids, or to particular 
ili.-'tric.l.'. Tims, scrofula eii/.oolic to the hog ; ami under Dx, 
Di.si:a.si;s of, E. C. S., col. 1631, it M’a,' fliown llial either the 
herlKig(‘or the eman.'ilions from Ihe .soil changed the ((dour of 
the hair in one district, and in aiiotlu-r pjoduced large growths 
or swellings chidly about, Hie neck, (umigee, in the glosMuy to 
hi.s work on ‘t)ur Domej-licafed Animals in Ibullh ami Disease,’ 
defines it thus: I'hi/oolic, apjdieil to d).-iea.ses peculiai to a 
districtand in the body of (he M’oik he insliince.H e\ain|des, 
]H'riodic. ophthalini.'i, inlliie.ii/a, glamler ., and farcy in the horse, 

anilirax and red-M'ater(/.(oa/id'/eo/.; in ... and slns'p, 

and the various]»iirasite.s w’itli Mhichall our doiuc,-,|icated aninmls 
arc under certain cii’cniuslances liable! to he infesteil. Epizootic 
di.scases are of a contagious character, a.s cattle ]tlague, foot ami 
imaith di.sea.se, .^beep |(ox, iVc. |F(»oT a:-.’!* Mol tii Di.si.Asij ; 
Ui\i/i:ni'KsT ; lJo(: ; Jbnmj-; ; ().\ ami E. ('. S. I Hut 

although veteriminaiis are pretli familiar with the pjitlinlogy (pf 
lhe.se di.seases, the disease-jioisoii il.self i- ii(p| Well known. 

'J’hc natural hi.storv of our domcsticaled aiiimals i- an imjmr- 
ta.iil. branch of n-terinarv science, as will be found tni ivf»*rring 
t(» the. ilifl’erent. head.s in I'l. (Nat. Jlisi. Div. Tims, uml(!r 
Etii;ii).-K a ver_\ full acconnl of the horse and as.^ is given ; the 
cros.H hetwccii the horse and ass is t icalcd .seoaiately under ML'LE, 
vol. iii. c.(d. 925; the-(liHeiviit varieties of ox under Hovida: ; 
.-hecji under ()VF..i, ; goat, (jAfiti':.!: ; hog, Si’in.i-; ; dog, (!anih ; 
c.’if, Fiu.m/i:; poultry, I'lfAsiANin.K, I'avo.miul, and Dfck.s ; 
(h.rr, ; hare ami r.diliil, In.nouiD.v: ; where will also 

he found inucli ]>alhological and anatomic.il infoi’m;(Hon in de¬ 
tail, both in the letterpress ami engravings, 'I'he niiiiiageimiiit 
and disca.sc‘sof the horse arc given a1 some, length umler Eipui^A*:. 

i’liyshdogy is a jirim.'iry hramh of \(!lerinaiy science and 
jiractice, as it forms the basis of the whole. AVitli the excejition 
of the horse and milch cow.s, who.se .sjiact; of life extends over a 
lunger ])eriod, the .'ivei’age lifetime ol animals sent to the shambles 
will not exceed tw'o years ; ami considering the large iiumber of 
calves, lambs, and i>igs tlnit are slaughteied, (lighieen iimiithii 
are probably nearer the mark. Sound healthy stock is the 
canliiml problem in Huccessfnl stock-farming, and t(» jireserve 
animals in their normal state of health ought umpiestiouably to 
he the maxim of the veterinarian. Tlie detinitiou given under 
Physiology, E. tk Nat. lli.st. Div., vol. iv. col. 329, and the 
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various Riib-{\rl.icli\s llier«! mferrcfl to, us Vjtai.ity, Dioestion, 
iVnSOKI'TlOX, (’IHCCI-ATION, IIeAIIT ilESlMHATION, NtTKITIOX, 
Secuktion, <ri,AM), BoNE, Skkij*:ton, Aktic ulatiox, Muscle, 
Lauyxx, Nekvoi’s System, ]>kai\, Oikjank of Sense and 
ItEPiioDUCTioN, n'l(*r iiriinarily lo hiniiuii physicdoj^y, but the 
veterinary student may etuisnlt tlnuii Avitli nrofit. Strictly 
8])eukii% the two latter hranebes (Uily—ariiinal or comj)arutive 
physiology and vegetable physiology - belong to veterinary 
science ; but a knowledge of Imnian jibysiology is barilly less 
neccHSary, owing to the dep<;ndance {»!' man upon our domes¬ 
ticated animals us a source* of food. Medical writers on liygicne 
dwell ]i])on the imjmrtance of healthy, wholesome, meat and 
milk, ami the. reasrais they assign ought to be well umlerslood 
by the veterinary surgeon. Hence in all our veterinary colleges 
ami veterinary ])(U'i(»dicals and Avoiks, the jdiysiology of man 
and all that behmgs to medical science are closely attended to. 
'J’ypboid maladies from the consumi>tiou of poisoned milk are 
common, and so are ca.ses of tapeworm from the «‘(msum]>tion of 
measley beef and ]K)rk ; ami when such outbr<*ak.s occur, the 
V(.*terinary surgeon of the. district i.s as much interestt'd in the 
results ])roduced as in the cmise that (dfects them. 

Parasites and pai'asitic discase.s in our domesticjded animals 
baA'e of late engaged much att('iition, owing to their prevalence 
ami the loxs sustained thereby. Internal parasites are noticed 
in E. and E. C. S., under En'To/oa, hut there arc tapeworms, 
as Tfriiiii-rxjfiivfix of the ox and shec]!, whose, cystic form.s bavi* 
)iot y(d been discovered (Hamgee). Of .sevi'iitciin taju'Avorms, 
•puded by (hunge.c, the cystic forms of eight cmly are known, 
and to the nine, undiscovered mu.st be, added six in fowl, making 
a total of iifteen. Cysts cannot be discovered by the ]).ilb«dogist 
by any recognisable sign. The animal must be slaughtered, 
and its lleeb and viscera exiunined with the microst'.opi* before 
tin* ]>resc*nce of the ]>ura.site can be detected, '^fhe, buttocks and 
shoulders ar(‘ the |irinci]iiil jimts of the ox infested with the 
cysts of hfiilrt ; and wlu*n the carca.se is cut uj), 

it is «:asily di.scovered by the nakiid eye, from the small bhu k 
dot in the c<*nt.ri* of each cyst not mucli larger than the ]»oint of 
a pin. Put the jiarasite is found in all ]tarts of the carcase. 

The skin of animals is infected with three kinds of parasit«*s, 
divided into two classes—(1) l)<*rinatozoa, skin-animal ]iarasites; 
(2) l)ermato]»hyta, skin-veg«*table jiara.^ite.'.'. 

1. Jhnit<ih)::oii. I’athologists and writers on natural history 
have experienced much dilliculty in cla.-sifying .skin parasite.s, 
more es])ecially .scabies, (leihudi clas.'^es s<*abies as belonging to 
claR,s araebnida [ Aiiauunida, E. (1. Nat. Hist. l)iv.|, the order 
mites (a<‘,arida') | Acaiiiu.e, E. ('. Nat. Hist. l)iv.|, sub-ord<*r 
crawling mites, family sarcoptes, which he divides int<» thivi* 
genera : I, .sarco]ile.s, that burrow in the skin ; 2, <lermatodecle'-', 
that siinjtly bite and crawl ; symbiotes, that live in clusters 
and ])ierce no fartlicr (lum the epi<iermis in se.’uch of food, 'riie 
following is a tabulated view of the three genera from (lerlach 
by Ihimgee ; 


1. San'i»]itrs. 

1. S. hominis. 

2. S, eipii. 

S. .sui. 

•1. S. caiii.s 
h. S. cati. 

(). S. canicidi. 


. Dcnaatiulcctos. 

1 . 1 ). <*ipn. 

2. 1). luivi-;. 
:3. 1>, ovis. 


J 5 . S\mlii»leK. 

1. S. etpii. 

2. S. bovis. 

;i. S. eb*[diantis. 


Williams, in his ‘ l’iinci])h-s and Practice of Veterinary Sur- | 
gerv,’ (piotes the following tibh* from Herlach, t(> show the i 
fecundity of shei']>-scab (Prniutfoifrrftf! itris), and to account for ! 
the rapi(lity with which this liighly contagious disea.se sprea«ls in 1 
a Hock 


and faruH, honeycondi ringworm or .scald liead. The former is 
due to the cryptogamic fiingiLs inrnphtjtou, and the latter to the 
cryptogam ucliorion-srluiuhriv ii. Tlic study of the two cry])togams 
helonga to botany. 

A correct knowle(lg(*. (d‘ the ju-oxiiiiate principles and con- 
.stitiient elements of 1 lie animal, vegetable, and mineral kingdoms, 
and of the 2 >r«duct.s of disease, is of the bigbest importance to 
the vetcrijiary snigium, as it enables him to arrive at sound 
pathological and histological conclii.sions wlum. otherwise it 
Avould be often guess-work AvitJi him. Practical chemistry, us 
AA'cll as analytical chemi.stry, i.s taught at almost all our A^eterinary 
college.*}, so as lo <|iialily veteriiiiny surgeons to i)crform nn 
analysis tlie.mselve.s, and thus test the quality of disca.sed i»ro- 
ducLs, the circulating fluids and the excreta, so a.s to determine, 
Avhe.ther they an* in a normal or ahnormal state. Tlie, chemical 
ijindity of meiliciiujs and the, daily footl of cattle als<j rcipiiiv to 
be te,stt*d. 

Miihruf Mnlirii |E. A’ol. V. col. 517]. A knoAvledg(? of 
tlu* ]»lants, mim*ials, and pri*parations em])J(»yed in viderinary 
])ractice belongs to botany, mineralogy, .‘m<l the, arts; but their 
Jdivsical and chemical (pialilics ami medicinal pro^HUlies and 
nses arc learnt in the cla.s.s-room and laboratory and in private 
l»y veterinary sl.udeut.s. 'J’lie object <*1‘ this branch tjf veterinary 
science is not merely to deteiiiiiiic the me«licimil properties of 
tlie sukstaiices useil in Pharmacy, but to acipiire a knoAvleilge 
of the ]K*culiar ])r<tperties of the jdants consumed by cattle, as 
food in order to .'isceitain Avliether they are, wlmlesouic and 
mairi.sbing or not, and Avhat is the peculiiir dietary foi* ]);iti(‘iits 
lahoiiring under this oi' that dise.'ise, “ Proper loud is the best 
of mediciiK!.’’ 

/{nfanij is a kindiAsl branch of ediicalion and knowledge Avitb 
the best, and leaches to discriminate the, value, of the food of 
cattle, with a vie.AV both to I'eonomy in the dii*,lary mid liealtb. 
The veterinary .surgeon and farmer should know the di(;t.etic 
luoperties of every plant in tlicir district. 

TIin'iiiK’iihi'.'i a ml rjiunmirji teach tin* ojicralioii of certain 
combinations (»f urticlc.s in the mati'ria medica, their jirepaiatiuii 
and use. The article,s in tin* materia medica are not in a lit 
.state to b(* administeri'd to cattle, although the .same ^daiiLs may 
he eaten by them in the pasture.s. By eomhination chemical and 
mechanical action produce ehange.s, and dilfercnt ami more 
active metliciiiai ]»ropert.ies are, formed, so that tlie medicine 
jirepared and returned by the ]>lmrniaeeutic,al cliemist is very 
dillerent fmm the ])reBcri]»tion of the veterinary surgeon. The 
veterinary surgi’on thus ri‘i[iiin*s to have a thorough kiioAvleilge 
of the Iavo kindred branche.s ol' seieiuM* In order t.o eiiabh*. him to 
[ire.serihe for his jiatieiit, 

TaxirnfiMjii teaches wlial is poisonous to onr doini'sticated 
aiiimal.s. 'I'liere are forliiiiab*ly vi-ry fcAV ]>oisonons jdants in 
the jKi.sture.s ami cultivated crops of Jlrilaiii. According to the 
Swe«lish (*.\jierimeiils (‘Aimenit Aeadein.', \i)l. 21), o.xeii ate 27() 
plants ami rejected 218. In woods ami other ]dae(*s to Avhieli 
cattle occasionally get access, the more dangerous jdants are 
im*adoAV .sweet, hemlock, meadow .sallion, helleltfin*, monkshood, 
foxglove, the leaves id' the yew tree, water-hemlock, Avater-eow- 
baiie, &c. Althougli Avali'r-hemlock and Avater-coAV-bane are 
jM)i.som)Us jdants to the ox, the goal feeds nj»on them not only 
Avithoul Jiarm, but with relish (Martin). Water-fenm:l or line- 
leafed watei'-hemloek kills horses, A\hi 1st oxiUl (leAMUir it greedily 
and Avith impunity. Cattle, too, not iinfre([iu!ntly jack up 
|»oi.sonous mineral substaiicos and inhah* noxious vajumrs. Again, 
two things may bi* barmless, but, by chemical change, may be¬ 
come jioisoiiou.s. Another source (d‘ jioison is tin* water which 
cattle drink, which, Avhen full of jiutrid matter, gives rise lo 
di sea.se. 
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little riMpiire.s to be said. The louse fl’Eim uLus, E. C. Nut. 
Hist. Div.], ilea [Pui.Ex. E. C. Nat. Hist. Div.), ticks [Auakiili*:, 
E. C. Nat. Hist. HiA%l, maggots, and oxbots, may l>e mentioned. 
I’he sheeji tick belmigs to tlie genus mvlophmjiis (William.s). 

2. JJn'mntophyta, V(*getalde jiarasites belong to the cryp- 
logarnia. Tavo ringAVorm iliseuses dm* to niici’o.sco]>ic growth 
are avcII knoAvn, viz., lima-tnitAarnnfi or Uitru-tomlnta: l ingw'onn 


Hospi'ltil Praclicr. Lecture.s on lio.sj)ilal ]>raclice in a class¬ 
room and a knowledge of liosjjitnl j>r.icticc by a .student or 
veterinary .surgeon are two tilings, but the piactice itsi'lf is a 
third ami a totally dilfeiviit all'air. An ajijireiiticc Avill never 
learn an art by idiserving Jmw another jierforius the various 
iiianijuilation.s of that art. Miml ami mirsclc must both be 
}‘diicated, ami this is Avbat takes jihice iu the hospitals of all our 
A'eteriuary colleges. If tln*re are twenty, thirty, or one hundn‘d 
laticnls in the hosjdtal, there is daily Avork lo do, whatever may 
>e the nature of the maladies under Avhich they labour ; and 
.students inrending to be agriculturisbs, stable-keepers, &C., as 
Avell as those destined for the veterinary profe.saion, are, tuuglit 
lioAv to do the AVork, and they can only become iiroticicnts by 
exj>criem*e. In learning bosjutal junclicc science and jiractice, 
go together. Much of tin; ju-actice of tlie hosjutal falls under 
the next head. 
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Operative Suriirry, tliat bmnch of the veterinary art wlxicli lias 
for its object the cure of external diseases and injuries, is a 
kindred branch with the last, and in practice is seldom or never 
separate from it, the julministration of medicine—a branch (d 
hospital practice—being invariably necessary. The art of sur¬ 
gery can only be acquired by serving an appivuticeshij) umler 
the instruction of a professional teacher witli a ju-actice sufli- 
ciently extensive to afford the information required. Most of 
our firincipal veterinary surgeons take apprentices, bul. such 
generally attend soine of our veterinary colh'gi>s, so as to “ fiuisli 
off” and gain a diidoma. Surgical operations rcijuiro a high 
standard of skill and handicraft to perffirm tlicni properly. 

Ths Principles^ and Practice of Shoriofi. This has been termed 
the foundation of veterinary practice, and, so far as the horse is 
concerned, it may be aclnutted that the art of the farrier is th(^ 
oldest and not the least important at tli<‘ present day. More has 
been said and wi’itten upon shoeing horses than about any other 
branch of the veterinary art. Although the shoeing forge of 
the farrier has now become the shoeing forge of tlie veterinary 
surgeon, yet in many cases it is identically the same forge"; 
and it is remarkable how litthi change has taken ])l.ice in tin* 
manner of shoeing. 'J'nie, we can turn out liorse-shocs and 
nails by steam power ; iin<l wc; have accpiinal a better knowledge 
of the, foot of the horse, hut wo have us many, if not more, foot- 
lame horses tlifiTi in the days of the farrier. The ]>rinci]»les ;ind 
■jiractice of shoeing arc taught at all our veterinary colleg«‘s, 
tliere boiiig a shoeing forge attached to each. 

VETERINARY SURt JEON, one who practises the vetcriiiarv 
art. In large towns most veterinary surgeons have shoeing 
forges and attend to the health of the horses they shoe. Many 
country practitioners, liowevcM’, have no forge, hut they have, tlu' 
large docks and lierds of farmers to allend to. There is, there¬ 
fore, some slight difference Ixitwoeu a town and country practice. 

A nnjf Vetcrinanj Sargeoii. Ikdbre enteri iig tin* military service 
a V('ierinary surgeon has to produce his college di]>loiua and after¬ 
wards pass an examination. On entry he ranks as lieutenant, 
by service rises to the, rank of major, and after twenty-five years’ 
service has the privilege of retiring on half-])ay. 

VIABILITY, in formisic nie<rtcine, the word used to express 
the capacity for life, or survivorship, of the new-born infant. 

VIA'JTUUM, liki' the (Jrcek is a word which in¬ 

cludes whatever is lu'cc^saiy for a journey, whether money, 
l)rovisioiis, or other apparatus, as well as the travelling allow¬ 
ances or creshmtials f»f amhiissadoi's, govt’rnors of proviiu'cs, (»r 
generals, or other ollicers of the army. 'fliC term Viaticum was 
also n]»|ilied to l.hc gold, silvc'r, or copper coin which was 
anciently jilaced umh-r the tongue of deceased ^u rsons .as the 
fee due to Charon, the divine fiiryman of llui Styx ; and hy an 
easy ad)i])tation to Cljristian usage it canu; to be iip]>lii‘d to 
tliose spiritual ollices and rites of the Church which were espe¬ 
cially useful and comfbiting to the <hmarling soul on the i»oiut 
of making t he journey from one, world or stale of exi.stence to 
another. At tirst the. Viaticum com])rised, inhr alin, the sacra¬ 
ments of Bai)tism and the Eucharist, the former of which, in the, 
early Church, was fiixjiiciitly if not ordinarily <lcfetTed until the 
a])proach of <loath, with a vii-w to avoid the grave ecclesiastical 
])ciialti(!s which attachc<l to the commissiofi of ]»ost-haptismal 
sin. Afterwards tin; word Viaticum hccaiim uarrovved stnctly to 
the conimunioii of tbe. de.partiug extremum corpus Christi 
Viaticum”—its administration to whom was eiijoiiuMl in tl»‘ 
thirU'eiith canon of the Council of Ni' c, a.i>, ;12o ; whilst bu 1»- 
sequent c.onncils proceeded to more cietailed legislation, to suit 
tlie several and ])eciiliar circumstances of those, who stood in 
need of such comfort and invigoration. ^Bingham’s Aufignities 
of the Uhriatian Church; Moroni's Jn:Aoo(n'io Pceh; 
AValcott's Sacred Archrrohxfi/, &c.) 

VICTORIA CROSS is the decoration of an “Order of 
Valour” which was institute.d hy her Majiisty Ity an instrument 
under her royal sigu-iuunnal, dated tlie 2!)tii of January, lsr)(;, 
in order to supply a means of “ rewarding tlie individual gallant 
services either of olli<-.erB of the lower grades in the naval and . 
military services, or of warrant and jietty oHicers, seamen, aiul 
marines in the navy, and non-commissioned olUcei*s and soldiers | 
in the army.” The distinction consists of a Maltese cross of i 
bronze—the earliest s^iecimens of which we.rc made from the | 
cannon captured during the Russian war-with the royal crest 
in the centre, having luuleiueath it an e-^cioll hearing the in- i 
scription, “ For Valour;” and is worn suspeuded Iroui tlic left 
breast by a red and a blue ribbon respectively for the army and 
navy. On the clasj) arc two branches of laurel; and froiii it 
the cross liangs suspended hy a Roman letter V. Every i ec.ipient 
ARTS AND SCI. DIV.—SUP. 


of the Viclovia Cross is entith'd to wear as many bars attached 
to the ribbon as he has iierhirmed acts of extraonlinary bravery 
in addition to that by wliieli he first won the decoration ; which 
is awarded only “to those oUic(‘rs or men xvho have served iu 
the presence of the enemy and have then performed some signal 
act of valour or devotion to their country,*' and to which neither 
mnk, iKu* long service, nor wounds, nor any oilier circumstance 
or condition whatsoever, save the merit of conspicuous bravery, 
can establish a claim. Every warrant oflioer, jietty officer, 
si'amau, or marine, or non-commissioned ollicer or soldier, who 
receives tlie Cross, hecoiues entitled, from the date of tlie act by 
wliieli tbc! decoi-iiiitm has been gained, to a special jiension of 
10/. a year, an'd to an additional pension of !)/. a year for every 
additional bar. The rules of the Oitler provide for the expul¬ 
sion and for the ivsloralion and velialdlilatioii of its mcMiihers. 
The puhlic inauguration of the Oialer of Valour to »k jdnee in 
Hyde Park, on the 2(5t,h of June', when tlie ^hieeii dis- 

tributeil the Victoria Cross to sixty-two oflicers and niou of 
holh .services out of the eighty-four or eighty-fivc who had been 
gazetted to the lionour on the 2Uh of Eebrnary prei’ediiig, on 
account of acts of gallantry performed during the UusKiaii war. 

VHJNETTE, a small eiigraiing ]>nnted «ai the title-j>age, or 
at the commencement or end oftlni cliaplers of a book ; but the 
term is now extended to any small engrainii ir design (or even 
pholo;,'iM]»li) whieh is not circumseriliecl by boundary lines. 

VIliLAdE CCMMUN ITIES are groups of agrii nltural cul¬ 
tivators, organised on a soeialisl basis, a’hese groiijis are still 
in existence iu many parts of 1 mb::, and allliongli in»\v extinct 
in Eurojie, there are many jioiiils ctmnected with modern land- 
systems whieh ju’esupposc their existence. It is only of Into 
years that early forms of social (»rganisiitiou have beim iuvi sti- 
gated on the historical method, 'riiatthe monarehical form was 
the jirimitive nnlnral .slate of society ivas generally taken for 
granted. The kingdom was consiilered to he a legitimuto 
devt-lo]»mont of the ]>alriarc]i;d family order. To sutdi an e,\tent 
was this !issuni])lion carrii'd that Filmer ami other apologists for 
the e.\ees.siv(‘ authorily claimed for the kinglv oHiee, derendcfl it 
on this ground. The father wa.s king of the family, the king 
was father of the families. 'I'his view whieh at lirst siglit has a 
jiliui'-ilde apjiearance is certainly not liistorically eorreet. This 
family, as we now nndcrstmid it, is not the unit of ju iniitivo 
societies. Still les.s is that unit the imlividnal. 'I'hei'i! is no 
historical foundation for the tlu'ories which would refer the 
origin (*f societies to a sv.-tem of frei' conlraet. Tlie idea of 
coiitiaet is one unfamiliar to t1u> lower races amongst wliosu 
cuslom.s We naturally look lor the survival of ]»rimit.ive, forms. 

The cMiqdicated eusiomar\ laus which regulate every action 
of savage Pile, cnniiot ]ia\e Ik'c.u th(i regtilations laid down 
by a father for ilie government of his eliildren, i-iiii;e, in many 
cases, llial of the AustraliaiiH for example, they are “only 
adajaed for the regiilal.itm of an itssemhlage of families.” Tins 
conception of family life is not primeval, hut, marks a very con- 
shlerahle, advance in civilizuLion. d’he ])roeess by which indi¬ 
vidual marriage was i-stuhlished, and tlu* family constituted a 
sort of kingdom within a kingdom, lias heen much disensstd. 
Sir John Lnhhock is of o])iuion that the earliest, wives would ho 
the f<*males cjqjtured in Irihal wars. 'J’ln* ap|»roj»ria,l ion of these 
to individuals who had ili.4inguislied themselves in council or 
eomhat, iviaild not elasli with the eommmuil rights of each 
member in the women of Hie trihe. In supiiort of this view 
there, is the very wide prevalence of the custom of marriuge by 
capture, iu wliich, in many lands widely remote, the, liridc la 
only placed within her hushiuid’s home, hy an exhilntioii of 
force, Boim-timea very real, and in others merely symholicnl. 

With savages, women are so uniformly ilialtels, beasts of 
burden, that the existence of commiinilies where they are not 
appropriated to delinite individmiJs, jmints to a stage in tlio 
history of mankind in which the conception of ]irival.e jiroperty 
flid not exist. The growth of this idea it is heyoml our jirovince 
to eliionirle, hut alter the tribal communism just named, the 
next .stage of ihivelojmumt would appear lo he that of village 
coiiimnnitics. In India the English loiind estahlished a system 
of taxation hy whieh the sovereign took a large sliarc of the 
produc.ts of tile soil for his own uses. To levy taxes at all it 
wa« requisite to select some i>erson to he lield rcBiioiisihle for 
their ]»aymeiit. Willi the iiilluencc of European tradition 
acting consciously or nnconseioiHly upon llieir mindH, the 
Eimlisli governoiii lo<>ked for Home one wlio could lie considered 
to be individual ])roprietor3. Tliere was also the Mohammedan 
theory that the Hovereigii was the ahsolule owner of the land, 
and that those who cultivated it did so merely by his Bufferaucc. 

« Y 
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VILLAGE COMMUNITIES. 


The land-settlenieiit of Lower iJen^^al had the <‘flect of creating 
a proprietary ariHtocracy of thosLj who were simply tlie tax- 
gatherers of former ^lovernmciits. This mistake w’as found out, 
and in Madras tlie onposite couTse was taken. Tlie government 
recognised no middle agency between itself and the cultivatt)rH. 
This was in efleet the. creation of ])easant-propri(‘torH. Neither 
of tliese systcnis had its origin in Indian ciisUnn or mode of 
ihouglit. The true proprietary unit is the villagts community, 
TJieso are in clfect small republicfi, enjoying large powers 
of self-government. Tlie successive rulers” of India seem to 
hav(’ left them nretty mueh undisturbed, so long as they paid 
their taxes regularly, and the villagers on their side appear to 
liavo been to a large extent indilferent to change of rulers, 
wliilst tlie comnniiiity I’emaiiuid intact. The village consisted 
of hundreds, or, in some cases, tlious.auds of acres of land. From 
this general domain an arable mark has been cut out hy culli- 
vatioh, the rciiiaiTider being used as indivisible pasturage* by the 
('(immunity at large. There are also in some cases r(‘served 
grass irK'adows. Tliat jiart of the domain under cultivation is 
divided into sejiarate portbais, but those who have the charge 
of working them must do so in accord/nice witli minute g('neral 
regulations. 

Here it will be see n that the c.()ninmniHt.ic, feeling has so far 
vv’eak(!n(:d as to permit the ajipro])!'!alien of cultivated hind to 
individual use, altlioiigli still insisting upon its conunoii culture. 
In some cases the lots are cliaiiged annually, evidently to avoid 
that imsjiiality invidved in absolnle. private property. The 
inhahifunts consist of a group of hnnilies, each iiitenially 
governed on the patriarchal plan. To every male, on arriving 
at a certain age, a juirlion of the arable land is assigmsl. Beyoiul 
tlie n(;tual cuUivaturs there are certain oJlicials- su])('riiileil(lent 
of houudaric^s, brahmin, schoolmaste.r, j eace-ofliciU’S, daiicing 
girl, doctor, ]>oet, «,^'c. TJierc are also families following heredi¬ 
tary mccliaiiical ])ursuits, who are rewarded sometimes by a 
definite allowance of produce, but oftener by a grunt of ciilti- 
vated ground. The goN'eriiineiit of the village often rests with 
a council, varying in number, but c.alled by a name indicating 
Ih/it it was originally coiii])oscd of five jiersons. Soniefiines this 
aiithorily is vesUul in a sort of mayor or headman. This oflice 
is usually, though not uniformly, heredilary. 

Such is an outline of the general characteristics of Indian 
village comiminities. They are in the transition stage between 
socialism and individiialisiii. These instiliitions are not con¬ 
fined to India, and lienee tlie interest attaching to their study, 
since, hy c(mi])arisoji of llieir sei'eral varieties, w'e .are aide to 
mark a definite stage in tlie liislory of liuinan culture. 

The coniimiiial institufions of Jtussia., hebm* the emancipa¬ 
tion of the serfs, a]ipr()ached (dosely, in their essemtial particu¬ 
lars, the Indian type Just descrilxiil. No cultivafor laid more 
than a life-interest in his land, which reverted to Ihe village at 
his do.fith. In soiiiC! cases no division of the iirahle mark existed, 
hut all joined in the coniiiiou work, and shared in fhc common 
profits. The peas.ants held thrice a year an assembly for the 
election of oilicers, and special meetings of it. were convened for 
exiraordinary enicrgeiieies. The Starosta or headman, although 
sonietiiiies apjioiiitcd by the. m.agistrates, was generally elected 
hy the coimnime. Aided by n council of elder.s la; exercises 
eertain semi-judicial functions. This organi.satioii i.s still 
general in Ilussia, althoueh the authorities favour measures 
whic.h are calculated to break up the cultivating groii]> into 
individual peasant proprietors. A gnxit pan of the mamifac- 
turing and commercial labour of Ilussia is done, b}’’ workmen, 
gi‘ou]n;(l in societies which are modelled on the, same jirincijiles 
as Ihe village communities. 

The ancient Teutonic village community differed little in 
form from that (if India. '-'It coiisi.sted," says Maine, “of a 
niuuher of families standing in n proprietary relation to a dis¬ 
trict divided into three, parts. These three portions were the 
Mark of the Towusliip or Villiigi'., the Coniiium Mark or Waste, 
and the Arable Mark or eultivuted area. The comiiiimity 
inluibited the village, held the comniou niiirk in mixed owner¬ 
ship, and cultivated the arable mark in lots apjiropriated to the 
several families.” TJie arable mark wa.s generally divided into 
three fields, si'ciiring a rotation of crops, and eiialiliiig each field 
fo be fallow once in three years. The land was not cultivated 
in rominoii, each family nttemhid to a portion of each field, but 
under stringent rules mtemled to secure uniformity of work. 
Tlic arable mark at times appears te have changed ])osition, and 
erjuality was, in the earlier stages, provided for hy periodical 
change of lots. 

It was long thought that England was an exceptional case^ 


where the Mark had disappeared so early as to have left no trace 
in our land system. The re-searches of Nasse have shown this to 
he an error. The land of England was never confiscated, nor is 
there that discontinuity in her agricultural customs which it 
Avould imply. The vast common lands of this country arc relics 
of the ancient Mark, and in different parts of the country nearly 
all the characteristics of the Teutonic village community have 
Burvived. The three-field system, the shifting-severalties, the 
appro]matioii of lots to particular trades, (fee., have all left their 
tnacca in English custom or tradition. By an obscure Ihougli 
understandable process, the Murk lu'caiiie gradually changed into 
the in.auor, still retaining many of its older characteristics; so 
much HO tliat in spite of tht^. wholesale inclosing of the 10th cen¬ 
tury and its steady progrc-ss since, there WTre oven in the pro,sent 
century common holdings which Avere undouhteclly survivals of 
the ancient village comiimnities. As a mere inatti^r (.if agricul¬ 
tural efticiency there is little ground to lament the diwippeur- 
ance of conimon lands ; but in llie process of inclosun?, from 
greed or ignorance or liotli, ihe rights of the poor man have too 
often been ignored. 

{ViUftge ('ommunitm in the Ktiisl and 1 rest. By (Sir] Henry 
Sumner Maim?, Lond. 1S7J ; (hi the Afincultural (Jomntunitii of 
the Middle. Af/cK and Tnclofinri's of the Si.i'temtlb Century in Knfj- 
land. Translated from ihe G(jrmau of E. Nas.se, hy (lol. H. A. 
Ouvry, Tiond. 1871.) 

VlNKGATl ]\1 AKIN(t [10. C. a'oL viii. col, 02!)]. Itha.s been 
ascertained by Widemann, tliat ozone exi^rts a peculiar action 
on spirit, ami on vinog.ar made from it. If fresh made. Avliiskey 
is treated Avilh ozone for tAventy minutes, all the einpyreiiniatic 
(idour is r(.*ni()A'(*(l from it. lu one distillerv three hundred 40- 
gallon casks of Avhi.skey ju r week arc puriiied in this Avay. If 
tlie Avhiskcy is conc.enli'atpd, no vinegar is produc.ed ; but if 
diluted Avith .scatu tijiies its weight of AV/iter, the wlioh* is (piiekly 
couA’ert.ed into vinegar. In the sanui distillery, nearly live liim- 
dred lO-gulloii barrels of vini'gar are thus made Aveekly. 

The vinegar of the sliojis is often adulterated Avilh sulphuric 
acid to a scandalous degree'. JMr. .1. T. King has suggested a 
mode of delecting the sophistication. One fluid ounce of 
the viiK'gar is evaporated t.o half a drachm of t hin extract; when 
(•(K)l, half a fluid ounce of alcohol is aihled; after standing 
several houns, the liijuid is filtered, and lialf a fluid ouma* of 
A\'ater added. A gentle heat is iijiplicd to evapovati' the alc.oliol ; 
the remainder is allowed to rest, some lioiirs, and is again filtered. 
A solution of chloride of liariiim and a lew drops (jf muriatic acid 
arc added. If there is any sulphuric acid in the vinegar, a white 
prcK.'ijiilate noAv apjiears. 

VINGT-ET-UN, a game at cards. Vingt-et-nn may he 
jilayed by any nimilier of ]>crsoi)s. A complete -[lack of tlfty- 
tw(*) cards is used. If the ]iJayers arc iiuiiierous two or three 
jiack.s, slmflJi'd together, are somi-lhm'.s used. The fir,st deal is 
determined hy d(?aliiig the cards, fac.(' njnvards, by oiu' at a time, 
to each player ; the one to Avdiom a knave, lirst falls has the 
de.al. liie suhso(pient deals proc(^ed in rotation to the. left. 
The, dealer sonu'tiuies sella his deal to an other player. When 
this is (lone tin* juirchaser deals ; after his deal is over the deal 
reverts to the penson Avlio Avoiild have dealt next had the deal 
not been sold. 

The pack, having been sliullled, is cut by the player to Hie 
dealer’s riglit. The dealer reunites the. packets and gives 
from the top of the ]iack one card, face downwards, to each 
player in rotation, commencing with the ]ilay(!r to his left, and 
ending Avith liiniself. The players then look at their cards, and 
.stake on them. A maximum is usually agreed on heforehand. 
Each jilayer may stake the iiia.ximum or any smaller sum. The 
.stakes are ]»nt by each player in front of his card. The. staki's 
being made, ami the dealer (who does not stake) liaving looke.d 
at hia card, douhles them or not at liis option. If he doubles, 
he signifies his intention by sayings “Double.” The double 
stakcj i.s not add(?(l to the fir.st stake : tlicre is an understanding 
that, the playifTs wbo Avin Aviu twice their stake from the 
dealer, ami tliat thu-'-e who lose pay the dealer twice their stake. 
The dealer then deals one more, card to each player and to him- 
Belf as before. 

The players, Avith the excejition of the dealer, now look at 
ilieir hands, and are asked in rotation by the dealer Avliethcr 
fhey will stand or draw. Tlie object of tlie player ia to obtain 
cards that make up, when added together, twenty-one, or a num¬ 
ber near to it. The ace counts one or eleven at ihe option of the 
holder, the king's, (jiieeiis, and knaves ten each ; the others are 
valued at the imiiilier of pips on each. A ])layer who stands says, 
Avhen it comes to his tuni, “ Content ” or " Stand.” A player who 
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(Iniws?, says “ i)mw ” or 1 take a card.” A canl Ih tlu*ii ik-alr 
ironi the top of tlu? pack, face upwards, on the table, in front of 
the player who draws. If iho value of all thnje cai-ds luldwl 
together is still less than tweiity-one, the player may <liaw 
again, saying, “ Another,” or he may stand, when he says, “ Con¬ 
tent, and so on till he has gone as near twenty-one as he deems 
expedient. 

If, however, when he has drawn, his cards added togetlur 
exceed twenty-one, he is said to have ninulrainh lie acknuw- 
hidges having overdrawn hy throwing his cartls, face iqnvanls, 
into the miihlle of the table, and paying liis stake (m- d«uible, if 
the dealer donlih*(l) to the dealer. 

Tt a pl.aycr has two cards of the same denomination dealt 
liim, as two aces, he may draw or go on each. He. signilics hi.s 
intention hy separating the cards and i)u(ting up a second slake, 
equal to his original stake iu liunt of the .second c;ird. He 
then draws on one card, ainl wluui he is content on that, he 
dmws on the other. If the card first dealt on the fii-st card is 
ol the same denoiniinition, he may jnit it a.-ide and go on all 
three. 

It a player lia](pens to have a ])ic.ture or ttmth card and an 
ace dealt to him (calh'd a natural vingts l-un), he shows them, 
lace upwards, on the. tahh; Avheii it eome.s to his turn to st.and. 
The dealer then ])as.si‘s to the next player. 

Alter all the idayi-rs are serveil tlie dealer turns his canl.s, 
laei‘ upwards, on the table, and decides whether he will draw 
or stand. If lie dt'cides to draw and overdraws he pays tin* 
amount .staked (or double if lie doiihled) to all tin* jdayers who 
have not overdrawn—hr., to all who an* eoiitent, and twice 
(si line players make it three time.s), the slake to all the ]>la.vers 
who have Iweuty-une e.vaetly, either natural or drawn, and 
twice llio.se amounts (/.r. f<iur or ,si.\ tini<‘.s the original .stake) if 
he douhled. 

If the. dealer stands or doe,-, not <tverdraw, the luinds of the 
(itlier jilayers wdio are eonlent ai'O turned uji, and the <lealer 
receive.s ihe stake (ordouhle if lie douhh'd) from tIio.se phiyer.s. 
who are not so near to twenty-one as liim.self, and juiys to llm.-e 
who are nearer. Ties pay tlu' dealer, except in ihe <-ave of the 
dealer and any of the ]>l;iyers, each having a natur.il vingt-et-un, 
when till* two cancel, aiul neillier receives from nor pays to the 
other. Tor lliis rea.son tlu; dealiT does not 2>!«y a Jiatiiral us 
soon a.s it is e.\])o.sed. A Jiul.ural ought to )•(• ]iai(l a.s soon as 
the, dealer has looked at his hand, and tiiuls that he has not a 
natural. The cancelling does not ujqdy to diawn vingt-et-uns, 
w'h i c h alway s pay n at n ral s. 

If a jdayer admits that he has to yiay the dealer, In* need 
not expose his hand, hut may throw it up into the mitldle of 
the tuhle. Tlayers who claim to leceive from the dealer must 
.siiow tlieir caj'd.s, tliat the divder may .see the claim i.s eorreelly 
]iiade. 

As each phiyciv is .selth'd with, his cards are IhroW'ii up. It 
is the duly of ilie jilayer to the right of the tlealer (calhsi tlie 
lioiui) to collect tlie.se. eard.s and to .'.Imflle tJieni. 

When all the jilayers are. setthsl with, a fresh deal is eom- 
meiicod from the remainder of tlie ])a<‘k held hv ihe lU-alev. 
AVdum lie has dealt all the cards hut the last, which jV ju*ver 
eiiifdoyed, either in dealing or drau iiig, he t.'ike.s the c.-infs from 
the ))ony (w'lio first cut.s them), and continues to deal with 
them. 

After tlie first, deal a natural puts the ilealer out—if a 
]»layer, not tlu; dealer, holds a natural, 'idi it <leal is completed, as 
already de.scrihed, after which the deni )n,sse8 to the next player 
ill rotation. If tlu; dealer also has a natural, he conlinues to 
deal, until it luipjieiis that one of the jdayer.s has a natural and 
tlu; di'uler ha,s not. Tlie last dealer is then Jioiiy. 

The rules of viiigt-el-un vary in ditfeivnt eiicle.s. It is ad- 
vi.sabh*, therefore, to settle before sitting down tv) ])lay whetluT 
natural tie.s pay the dealer, and whether the dealer’s miturul 
saviis the ileal in case another yilayer also has a natural. 

There is hut little skill required in ]»laying at vingl-ci un. 
The dealer has a eousiderahle advantage, as he reci ivea Ivom those 
who oveidraw, and does not return anything to them if he over¬ 
draws, and he also receives from ties. It is, therefore, generally 
to the advantage of the dealer to double, and alway.s il his first 
card is an ace or a high card. It is to the advantage of ihe 
player to stake the miiiimiini unless the first card dealt is an 
ace or a card that count.s ten. It is generally coiisiilercd right 
to stand on fiftc(;n, hut this dejjeiids on the temjjer.iment of the 
dealer. If he is a ru.sh player who is likely to overdraw, it 
is sotneiime.s right to stand on any cards over eh;ven. lh<; 
dealer can tell approximately from the cards drawn (j>resuiiiing 
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the players to dravr on fourteen) how near they are to twenty- 
one. when it comes to hia turn ho should deciile whether 
to di-aw' or not from considering this jwint, and also from his 
knowledge of the hul-itual ]>lay of tliosu who stand or who arc 
content. 

VINVLIO HROMIDE [Ethylenic Buomide, K. 0. S. col. 
917). 

VIXYLHJ fJHLOUIDK (Ethylenic Chloride, E. C. S. col. 

^■^rOLANTlN IVroi.ntu’ Acid, E. (\ S.]. 

\ lOLET DVES. Tlu* colnur uf the violet, tiiul other tints 
bearing some n‘.scmhlance to it, are ])rodiic<*d hy dy<*i‘.s in various 
way.s. In niivht cases twt» or tlirci* l oloiii's are dyed in succes¬ 
sion, the later modifying the tint of the earlit'r. Silks aix* first 
dyed w’ith CDcliincal, tluMi with indigo, and fiiii.slied with undiil ; 
or with vmligi’j.s, tlicii uilli lugwood, and lastly 'vith alum; 
or with hruzil-wond, and lluii with aivhil. A fu'.Hivi‘ violet 
may he pniduced by aivhil or brazil-wood ah*ue ; but in nil 
except tlie CDimnone.sl goods an end«‘avoiir is made to obtain a 
jiermaiicnt dy<‘. For cotton.s, a violet lolour is jinxluced hy a 
j successive tre.atment of tlie goods with nut galls, a mordant of 
, alum, iron-liquor, and .siilpliati' of eoppi r, n madder hath, and a 
eleansing with .soap. The violet in priii'ixl ealic.oes is proiliioed 
hy a moulaiil of dilute acet.ib* of iron, fhllo^fvd by a m.id<h*r- 
bath. Some of the varieli(‘s i»f tlu* aniline groii]) pre.sent bril¬ 
liant violet I'olours. Hofioaiiu has rei’eiitly luoducea a heautifnl 
well-erv.stallized violet ro.saiiiliiie. 

VlObl’HK; At’lD, M/ra„h(rhi'tur(r aral, (\fT,N„(\ 
>j). I’his nieiiiher of the uric acid group, ]U‘e- 
parcil h\ treating hydurilic add with water and iiota.vsic nitrate, 
erv.stalliz(*s in yellow rhombic octaliedroiis, wiiich an* I'usilv 
soluble ill hot M’ater, li.s,-. .so in the cold. Its salts are distin¬ 
guished by the gn at beauty and variet y of their colours, When 
violiirie acid ami dililuric acid are heated togetlier, a conipoiuid 
i.-! pro.Iu<a;d «alle«l ciidiinfiu, 

Aim, (Vo//). I’ltanu, <',xxvii. 2(W>), 

ViUlDl.XK, ail oily base obtained from 

co.d tar. Jl Itoils at iflio . 

VIRTUOSO (Itulian), one who has a sni'cial kiiowledgu of an 
art and is accoinjilislu'd in its pr.u tice. 'f’he fkill of tin* virtiio.so 
goisbeyond the mere auiati urimu of llie dilettante. [ Di ijcttantJ':, 
E. ('. S. col. Ttio], without claiming to ri\al t.luit of the iirolVs- 
sioiial arti.st. Tin* term is now almost exclusively confined to 
mmiciaiis. In the, last eentury the, lei-m virtuoso was eommonlv 
aj)(>lied to the colleetor of ]»rint<, eliiiin, nnliijiiiliis, natural and 
arlilicial “euriositles,” ami the various iiick naekeries known as 
articles of rirtu.'' 

VJS MKOIOATIHX NATlThF, the i»ower inln rent in tlm 
liiiniaii body of reetilVing its own de]»iiilures from liealiJi. 

ViSt'OSl'IA' OK iMAT'l’K.ll. jA ttu.vi tion, K. ('. voh i. 
eol. 7:U. j I’mler Ai)1Ii:mon, K. 0. S. i*o 1. 11, Rluteiin’.s e.\- 
jierimeiits on tin- \’iscosily of l^d/piids an- iioticeil. 'I'he viscosity 
of a body is the n si.sljuic.u wliicli it, oilers to a foutinmius ehango 
of form, ihqiemling on the. rate at Avliieh that change is elVeded. 
All bodies are ca]ni\)b'. of baving their form altered by the. action 
of .sufficient forces during a siillicieiit limi;. K ohlraii.scli (‘ I'ogg. 
Alin/ cxix.) lini AioWJi ll/at for,s/on .'qqdi/'d fo glass liluvs jira- 
dnees a ]«*rmanent .set, which incieascs witii the liim* of action 
of the force, and that when tlio force of len.sion is ri nioveil the 
lihre slowly unlwi.sis, so as to remov/e ^lart of the set it. had 
ae/jiiireil. .Soft/ r M/lids exhibit the idu noniena of j»la.stieity in 
a gieater degree ; but as Olerk Maxwell lias shown (‘ I'liil. 
'rraiis.’ ItJ) ‘‘tin* inve.■^tigalion oftlie nhitioii lielweeii tin; 

fore e.s and their etfects i.s extremely dilliciilt, as in most eases the 
.stale of the .s/dM depeii/ls, lu-t only on tlu' forces m tmilly im- 
pres.M*d i>n il, but on all tin; strains to which it has been sub¬ 
jected liming its previou.'i exi.v-tem e.” I’ruf. W. Thomson, in a 
paper “On the Klaslieity and \'i.sco.sity of Metals ” ('lVf*c. Uov. 
Soc.’ \iv. sJH9) has kIiowo tlial sometliing corre.spondiug to 
internal friction lakes ])hu'(; in the torsional viiuutions of tlu; 
wires, but that it is much increased if the wire has Iteen ju’e- 
viously flubjecUal to huge, vibrations. Prof, (derk Maxwell has 
also fouiul tliiU after heating u steel win* to a tempeiature below 
12b , its chistic-ity is pennanciilly dimini.-hed, and its internal 
friction increaseil. Ik/iseiiilh- (‘Mem. de Sav. Etran.’ IBKi) bus 
invesligale/l the, vi.sco.dlv of li/piids, ami Graham {‘ Phil. Trans.’ 
184(5 and 1819; se/- also Ga.''LS, K. C. S. col, 1111) that of 
gases. The vi.^coHily of Iluid.s has been investigated hy jiossing 
them through capillary tube.s, hy swinging pendulums in them, 
and hy the torsional vibration.^ of all immer.scd di.se, and of a 
sphere filled with the Iluid. Tiies'; melliod.s arc discussed by 
: C Y 2 
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Prof. Stokes in a paper ‘ On the effect of the Internal Friction of 
Fluids on the Motion of Pendulums’ ^‘Camh, Phil. Trans.’ix.) 
Prof. Clerk Maxwell, to whom we are indebted for all the above 
references, in the Rakerian Lecture for 1800 CPhil. Trans.’ 
vol. 1 r»(), ]), 249) ‘ On the Viscosity or Intenial Friction of Air 
and otlier Gases,’ states that the method of transpiration through 
tubes is very convenient, especially for comparative measure¬ 
ments, but the measurement of the diameter of the tube is 
diflicult, and from the smallness of the bore it is not certain 
that the action betwetm the molecules of the gas and those of 
the Biibstancc of the tube docs not affect the result. The pen¬ 
dulum method is (•{ij)able of gr(‘ttt accuracy for determining the 
properties of the resisting medium. Idle method of swinging a 
disc in tlie fluid i.s .simi)le and direct; the chie.f difficulty is the 
determination of the motion of the fluid near the edge of the 
disc, which introduces mathemuticul difliculties into the calcula¬ 
tion of tlie result. The method with the sphere is free from 
such difficulty, but the weight of a 8])herical shell Tenders it 
unsuitable for (ixpeiinumts on gasi's. In Pr(jf. Maxwell’s experi- 
mtmts on the viscosity of air and other gase.s, lie employed the 
method of the torsional vibrations of discs ; hut instead of 
placing them in an oiam space, he placed them each hetween 
two parallel fixed discs, at a small hut easily measurable dis- 
timce, in whicli case, when the period of vibration is long, the 
mathematical difficulties of didermiiiiug the motion of the fluid 
are greatly reduced. lie also u.sed three discs instead of one, so 
that there were six surfaces exjiosed to friction, which could be 
rediua-d to two, by placing the three discs in contact without 
altering the w*eight of the whole, or the time of vibration. We 
must refer to the pu]«*r above (|iiol.ed for the results of Ibis 
in([uiry, and also to the hist two ehupters of Prof. Maxwell’s 
‘Text Rook on the Theory of Heat.’ In the latter work lie 
explains the ndation Ixitweiui dilfusion and viscosity, as fol¬ 
lows :—“ (^insider the case of motion of a mass of gas in wdiiidi 
th(! (lilferent Jiori/ontal hiyc'rs of the gas slide ovei’ each other. 
Ill cliffusioii the nujlccules jiasa, some of them upwards and 
sonu; of them downwards, throngli any horizontal idaiie. If tlie 
medium has diifereut properties of any kind above and below 
tliis plane, tlieii this interchange of molecules will tend to 
assimilate tlie jiroperties of llie two portions of the medium. 
Ill the case of ordinary diirusion, the proportions of the two 
diffusing substances are dilferent above and below, and vary in 
the dilferent liorizontul layers according to their height. In the 
case of intenial friction, the iiuaiii lioii/oiital momentum is 
different in the difrereiiL layers, and wJieii tlie molecules pas.s 
tlirough the jilane carrying their iiionientum with tlicm, this 
exchange of inoincntum between the up[ier and lower ])nTt of 
the me<liuiii coiisthiites a force lending to eijiialise their v»*b»city, 
and this is the jihenoiiieiion uctually observed in the motion of 
viscous fluids. The, coetlicieiit of viscosity, wlicii measurcil iu 
the kiiiemutic way, represents the rate at which the e<iualisatiou 
of velocity goes on by the excliaug(‘ of the uioiiieiituni of the 
molecules just as the coctlicieut of dilfusioii rcjn'eseiils the rate 
at which the etpialisutioii of chemical composition goes on by 
the excliaiige of tlie undccules themselves.’’ 

VISION, DEFECTS OF. The eye consists of many distinct 
parts and textures, all of which are subject to iiiflaiiimation and 
its many consequences, to iiicicased secretions and dropsy, to 
defective or excessive siijiplies of l>loo(l, and Jneinorrhuge. Its 
motor muscles, too, are subject to spasm and palsy, and its 
nerves to loss of sensation or extreme sensibility. Most of these 
diseases aifect vision. The eye is also subject to several foniis 
of malignant di.seasc ; and to certain original malfonnations or 
defective endowments of its parts, which bring about the same, 
result. 

Among the diseases of the eye may he specified ojihthnlmia, 
or inflamnuilion (a term a[i])lied to inlhinimation of the cohJiuu'- 
tiva or outer niemhraue of the eye, whether the disease be 
limited to it, or extend to the dee])er .seated structure.s); 0}>htJial- 
wills (a term applied to inflammatiou of the globe); exo2)hthalmia, 
or protmaion of the globe ; or suppuration of the eye ; 

hiidnq)hth<(lmia, or drojisy of the eye; or the watery 

eye ; and lippitiulo, or catarrhal ophthalmia. Tlie conjunctiva, 
or external moiiibrane of the eye, is also subject to varicose 
cidni^nuiiciit of its veiii.s and to effusions of blood from blows in 
the healthy, and from scurvy, and to ^mrtial thickening {ptery- 
aiuw). The evelids may he Uie seat of disease, in the shape ol 
hardening of their edges, eversion, and inversion ; shortening of 
the upper lid {hu/ophmahmiSf or hare 4 id) ; a palsy of the muscles 
that raise the upper lid (ptoda ); and of certain affections of the 
eyelashes, such ns tnehumsf or a turning of the lashes towards 


the ball of the eye. The cornea, or transparent homy covering 
of the eye, is subject to inflammation, opacity, increased size with 
protrusion {stopliyloma), and to a gradual fatty degeneracy^ the 
cause of the arcus senilis. The iris, or coloured portion of the 
eye, with its movable central opening, the pupil, may he the 
seat of inflammation, adhesion, fissure, and prolapsus, of that ab¬ 
sence of colour wliich marks the class of persons known as albinos, 
and of undue expansion or contraction of pupil. The so-callcd 
chambers of the eye, which should contain a transparent watery 
Iluid, may have this replaced by blood, pus, or a milky liquid. 
The vitreous humour of the eye and the crystalline lens, and 
their re.'ipective capsules, are also subject to diseases that impair 
or destroy their transparency, in the latter case occasioning the 
various forms of cataract. Lastly, the retina, the optic nerve of 
which it is the expansion, and tlie part of the brain from which 
the iicive arises, may be so affected as to occasion amaurosis, 
(jutla serena, or nerve blindness. 

Most of these affections of the eye and its niipoiidages entail 
defect, or loss, of vision ; and many of them are happily reme¬ 
diable by treatment or surgical operation. But, in addition to 
these remote camses of defective vision, there are others which 
depend directly on peculiarities of structure in the transparent 
parts of the eye, or in the structures that regulate tlic admission 
of liglit. The following are the chief defects of this order :— 
Near-sightedness [Myopia ); far-sightedne8.s [Presbyopia ); night- 
hlinduess [llemeralopia ); ilay-blindne.ss [NycUdopia) ; snow”- 
hlindnesH, resulting from prolonged expo.sure to bright rellei ted 
light ; that Ibriri of blindness, or greatly impaired sensibility of 
tlie retina, associated with loss of colour in the iris, which ocinirs 
in some aged persons, and has been d(‘scribed as cai's-eye; and 
•squinting [strabismus). A very intcre.sting defect of vision, which 
recent imiuiiies liave shown to lx* mori! coninion lluiii liad been 
suspec.te.d, consists in inability to distinguish colours. Lastly, 
the eye may he the se.it of iii.niy false impressions, such as a 
uniform tint imparted to all objects equally ; a partial, or lialf- 
view, of objects; double, broken, or distorted vision; cloudy, 
and reticulated vision ; briglit spots or Hashes of light; ami 
dark .spots [musva’ volilaiites). 

Hjf^'dral illusions, so rare in persons cd‘ .sound mind, so common 
in the unsoimd, may he added as examples of defect of vision 
due to caiusi's acting within the brain, not to any ])ecnliarity of 
structure, origin.il or acijuired, within the eye itself. 

VITAL I’HINGIPLE, a term hugely used to express the 
immaterial force to ■which life, in all living tilings, is presumed 
to be due. It is siqiposed to be a something siiperadded to 
matter, and in some sense iiulciiendcnt of it; thus hearing to 
the matter which it endows with life the relation of .soul to 
bodv. 

VITHIFTART.E COLOURS. Ry a projier selection of in- 
grcdieiilH, ]»uinted colouis may be baked into a vitrilied or glassy 
substuni.’C, durable, and nearly unchangeable. Illustrations of 
this liraiieh of technology will he found under Enamel and 
Enamel VVohk, E. C. vol. iii. col. 871 ; Glas.s Painting, ibid. 
vol. iv. col. 4tK) ; PoTTEJlY AND PORCELAIN, ibid. vol. vi. e.ul. 
(J92. 

VOLUNTEER CORPS arc included among the Reserve 
Forces of the British Army, and are available for home defence 
against invasion. The llonourahle Artillery Company of tlie 
City of London stands out apart from all the rest, having exiHt(?d 
since the reign of Henry Vlll. Early in the ])rc.sent century, 
when an invasion of England by the French was threatened, 
volunteer corjis to the number of nearly half a million men were 
formed, equipped, and drilled. When the. danger passed away, 
these corps were gradually disbanded, and home defence left to 
the Militia ami otlier reserve forces. 

The present Volunteer systi'm began in 18.')7, by the formation 
of one corps in London and one in Dei onshire. A sudden and 
great increase took place in 1859, wdieii France again menaced 
England. A War Office Order, signed May 12th in this year, 
sanctioned the furmation of Volunteer Corps, and in a few 
months more than 160,000 memhers -were enrolled. After four 
years’ preliminary experience, an Act of Pailiament relating to 
the Force was passed in 1803 ; another passed in 1809, and the 
two together now constitute the law of volunteers. 

A corps may he formed with as few as 00 men, with a captain, 
lieutenant, and ensign ; two such corps in the same place have 
the captain of one of them as commandant; with four such, this 
Senior captain becomes major-commandant; and with six, a bat¬ 
talion is fonned, under a regular military officer as adjutant. If 
many small corps exist in the same district, they may form 
an administrative battalion (of Rifles), or an administrative 
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battery (of Artillery), under an adjutant. The corps of one lai-go 
county, or of two or more smaller counties, are grouped into In¬ 
spection Districte, each under a military olliccr or assistiint in¬ 
spector. A distinct department of the War Oftice governs the 
whole, under an inspector-general of Volunteers. The adjutants 
are ^pointed by the Crown; the other officers nominally by 
the Lords-Lieutenant of counties, but really by the membera t»f 
the corps, on the nomination of tlie commanding otliccrs ; the 
commanding officers appoint the non-commis'^ioned ollicers. 
The members are governed in minor matters by rules laid down 
in each corps, and approved by the War Ollioo ; Imt on nno'e 
iinporlant points they are under military law. In times of 
peace each corps musters and drills under one or nKu-e sergeant- 
instructors ; but in times of danger or threatened invasion, the 
corps may, after certain formalities, be called out under the 
Lond-Lieutenaiit of the county : while so embodied, ollicers and 
men are entitled to militaiy 2 )ay. In each corps the memlwrs 
are (1) honorary, entitled to wear the uniform, but not yet en¬ 
rolled ; (2) non-efficient, enrolled, but only learners in <lrill aiul dis¬ 
cipline ; and (3) efficient, who have passed satisfactorily through 
a ]>re8cribed number of drills. Eacn corps may choose its own 
uniform, subject to the ap])rova1 of the Lord-Iucutenant; but 
gold lace or gold buttons are not permitted. 

So nearly docs this volunteer army correspond with its name, 
that all the men have to bear exia nscs out ot their own jiockets. 
Tlie Stale pays from lOs. to 308. ])er luaid per anninn towaitls the 
exi-ienses, and it ]irnvide8 arms and ])racti( e ammunition. Most 
of the corps are Volunteer lliHes, or Inliuitrv ; the others are of 
live dillen'iit kinds—Light Horse, Artillery, Engineers, Itailway 
Transport, and Mounted llilles. 

The strength of the Volunteer Force has varied as follows :— 


1859 . 

. 14,981 

18(55 . 

. 194,430 

18(50 . 

. 133,342 

18(5(5 . 

. 197,511 

1861 . 

, 17(5,571 

18(57 . 

. 204,029 

1862 . 

. 173,318 

18(58 , 

. 21.5,379 

1863 . 

. 178, *260 

1869 . 

. 212.39:> 

1864 . 

. 1815,334 

1870 . 

. 211,001 


The numbers have lessened since 1870. Taking one. cor]»s willi 
another, there are about !) officers to *200 uon-cominisdoned 
officers, trumpeters, druirn'M.'rs, and rank and tile. Tlie inini- 
mum establishment of a corps is generally 100, though a few 
are less ; many vary from lOO to looo, while about twenty range 
hetweeii 1100 and 2300 each. The largest are-the 1st Ediiilnirgli 
(2500), and the Queen’s Westminster (IHOO). Each large corps 
has an adjutant, who is a regular military oflicer. The county 
of Middlesex has the largest number of viduuteers, e.\cee<ling 
20,000. In liS71 tlie State exiienditure. on the Volunteer Force 
comprised the following items :—I’ay of adjutants, 0(>,3.501. ; pay 
of sergeant-instructors, 55,18fiZ. ; capitation grant (artilhuy 30rf., 
dfective rilles, &c. 208., noii-cfTectivos 10s. each), 2.5(5,2(53/.; 
small arms, 21,826/. ; practice animuniti<m, 12,000/.; Avaggons, 
12,000/. ; camp equipage, 45,000/. ; accoutrements, 2,500/. ; mis¬ 
cellaneous, 6,100/. 

Tlie Army Kegulation Act of 1871 (34 & 35 Viet. cap. SC) jiro- 
vides for a future reorganisation of the Volunteei-s, with all the 
other branches of the military force, in newly delined military 
districts. 

VOMICiE (from vovio, to spit uj)), a name given to those 
collections of matter in the lungs, resulting from the snjipu- 
ration of tubercle, which constitute the essence of developed 
pulraoiiary consumption. 

VOTIVE OFFEIUNGS [Ex VoTO, E. C. S., col. 951]. 

VULCANALIA, a festival celebrated by the Homans in 
honour of the god Vulcan [llKrH.®aTUH, E. C. vol. iv. col. 655]. 
The origin of the festivar is uuccrtainj but according to tin- 
prevalent tradition it was introduced Iroin Prroneste. It Avas 
celebrated on the 23rd of August Avitli games in the Circus 
Flaminius, where was a temple of Viilcan, and where, at the 
initiatory sacrifices, animals, later fishes only, were cast into the 
fire. At night fires were lighted on high and open places and 
the Btreets were illumiiiated. As the day sacn-d to tlie god of 
fire, the Vulcanalia Avas regarded as an auspicious day from 
which to commence working by lam^i light. From the middle 
of the second century b.c., Vwover, the Vulcanalia became m 
Rome an unfortunate day {ater dies, a black day)—a day on 
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which no Roman general Avould fight imlcBS under dire restraint, 
ill consequence of the severe defeat inflicted on the Romans 
under the Consul 1). Fulvius Nobilior, August 2;L n.c. 153, by 
the Celtilierians under Cams, Avheii 6,(KK) of the Romans were 
slain ; this proving, moreover, only the first of a series of in¬ 
glorious disasters. 

VULCANITE. In CAon'Cuot’c Man[tpactitrk8, E. C. vol, 
ii. eol. 5S6, an account is given of the singular elfcct produced 
on iiulia-nihber by combining it Avitli sulphur. Accoixling to the 
manner in which the process is t orulucted, the mixture may bo 
made to ussuine A’arious degrees of toughijess, flexibility, elasticity, 
liardne.ss, and strength ; and thus to l>e applicable to the iiianu- 
laclnre of .an extensive range of useful ami ornamental articles. 
The proc(‘S8 Avas at first called riilcitiiimfion, nml the 1111x1111*0 
vidcanisiil imlitt rtihhcr. A few ailditional ilhislrniions of its use 
are given in India RunuKii, K. C. S. col. 1358. The hardest forms 
are iiowc<alIe<l luUrtmiti'. Other substances are used e ith sulphur 
to produce the marked change in the (jiiality of the india-rubber; 
but each firm retains the secret of its own rccijie. The Scottish 
Vulcanite Cuinpany have a large establishment ut Edinhurgli, 
ill Avliieli Aairious articles are manufactuicil. Only the best india- 
rubbfr is eiii)>loyed, and tliis is changeil into viilennite by the 
.addition of siilplmr and other siibslaimes ir >' the ap]»licalion of 
heat. When it is drawn from tin*, oven, afttu* an intenneiliate 
process of rolling Avhile hot, it ajqiears us a hard, black, glisten¬ 
ing siibstance, more like black horn or flexible ebony than india- 
rubber. Combs are largely madv'. from sheets of this vulcanite, 
i*y cutting ti» definite sizes, pressing in heau'd mouMs, staiujung 
Avitli sharp cutters to produce the i omlj-ti*eth, and separating the 
tAVo Combs made from eacli strip; the eouibs are 1 lien tlaltcjned, 
slmiglitciicd, lik'd, ground, Imifed, Avasheil, and ]H)lished, From 
twenty to thirty liiousaiid vulcanite eombs are made per day at 
the eHtablislimcut above named. Another employim*ut for this 
aubstaiico is in jewellery, as a substitute for ji*l. .let being diffi¬ 
cult to Avork cannot be cheai), Avhile its fragile character subjects 
it to luiiny liabilities to iiccident; Avhen as vulcanite can bo 
rea<lily immlded and stamjad, and is duratfle in any of these 
forms. Vulcanite chains, necklets, bracelets, buckles, gauntlets, 
ami other ornaments are now extensively made in this material. 
Ill making a vulcanite chain, the substance is fir.^t formoil into 
sheets, which are cut into strijis ; links are ]mnched out of tlieso 
strijis at two operations, the first making the central opening, 
and the second cutting out the circumrcrence. ’Po remove rough 
edges, the links are iilaced on an iron rod, ground «lown to a 
standard sj/e, ami bulled on a wheel. The links, Avhen finished, 
arc Joined togetlier into a chain by warming them on a liot iron 
idute, cutting open one end of each with a knife, slipping each 
link into its neighbour, and allowing tliem to close again by 
tbeir elasticity. 

Other articles in great variety are made of vulcanite. The 
poAver of (he. substance to ri’sisL the action of acids, renders it 
valuable as a muieriiil for tubes, syringes, ihisks, stopisus, and 
many kinds of .surgical and cbeniical iitstnimeiits. Vulcanite 
knife-luuidb;s, Avhile su.sce]itible nf any degree of ornamentation, 
may bi? tirnily fixed to the bladi.s, ami an* neither sjiliL iioi dis¬ 
coloured by immersion in liot Avatcr. One singular manufacture 
ill this material is th.at of neckties, in whicJi the textmv and glohs 
of silk arc imitated in an ingenious and successful way. 

Vulcanised jmlia-ruhher, a more elastic forin of vulcanite, is 
much valueil by engineers ami manuhicturers as a material for 
vuJvcH fur inariue-fiigineH, air-[uiui])S, feed-pumps, and fire- 
engines; packing-rings for cylinders, ])miq) buckets, vertical 
pumps, the cells for galvanic battiu’ies, ami cistern linings for 
achls ; paper-making rollers, ami rollers for dyers and calico- 
priutei-s ; bufler-springs, wheel tires, manlioie plates, steam chests, 
socket and flange pipe Joints, Aaicuum pumps, hose or iiipes for 
fire-engines, locomotives, machine-bunds, waggon and carriage 
covers, billiard cushions, and numerous other ai-tieles. 

VULFKJ ACID, an acid contained 

in the Norwegian lichen (Jdniria vulpuiu. It is exirmited 
by the ordinary process of macerating Avit h lime and water, and 
subsequently acidulating the filtrate with hydrochloric acid. 
The pure acid crystallizes in transjiarent yedlow needles, which 
are almost insoluble in water, only slightly soluble in alcohol, 

I but readily in chloroform. The alkaline vulpatea crystallize 
well. 
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WADDING. 



W ADDING, a soft material used as a stnfting, or warm lining J Tlie following are the fastest times in wliicli the respective 
for garments, is madti of a la]) or layer of cotton wool, distances liave been ^^orfrrtlij fairhj walkcjd, the course being 

prei)nied by the carding inachine, and cennoileil down to tissue aliaost witliont exception on ])ivpiir<^d cinder rtinni))g tracks, 

paper by means of si/e and nluin. Two such laps c(uuenlod viz. :—One mile, (> in. 2r>s. ; 2 miles, 13 m. .50 s. ; 3 miles, 
together form the, softest kind. , 21 m. ; 4 miles, 20 in. 13 s. ; .') miles, .3() in. ol s. ; (> miles, 

VVAflES, AlMtESTMENT OF [Auiiehtmknt or \VA(i):.s, 1 44 in. 30 .s. ; 7 miles, r)4 m. 10 s. ; S miles, 1 h. 1 ni. 48 s. ; 

E, 0. S. eol. 150). 0 mile.s, 1 h. 0 m. 11 s. ; lo miles, 1 h. 17 m. 33 s.; 11 miles, 

WAGES, A4TAG11MENT OF [Attachmknt or AVaoks, 1 li. 25 in. 30 s. ; 12 miles, 1 h. 33 m. 2(5 s. ; 13 miles, 1 h. 41 in. 

E, (b S. col. 20.3). 27 s.; 14 miles, 1 h. 40 m. 27 s. ; 15 mile.s, 1 h. 57 m. 41 .s. ; 

WAIST, of a shi]), i.s that portion <»f the npjier deck which JG mile.s, 2li. Gin. 1 s.; 17 miles, 2 li, 14 m. 3G s.; 18 mih's, 

lies between the, mizen and main masts. The l.-irger boats are 2 li. 23 m. 40 s.; JO miles, 2 Ji. 33 m. 2 s. ; 20 mile.s, 2]j. 42 m. 

dejjo.sited heri‘, and tin* seamen’s humnmck.s are aired in the J.s .s.; iil milc.^*, 2 h. 53 m. 34 .s.; 25 mile.s, 3 h. 42 m. Greatest 
(lay time in netting on the side.s. In steam-ve.s.stds the wai.st is . distance in one horn-, 7 miles 1380 yard.s ; in two houi‘8,10 mihis 
usually much interfered with by the (uigine.s. i 508 yards ; in three lioiirs, 21 miles 1J7 yards. 

WALHAIjLA I VvM.HALi.A, E. (J. S. col. 2130). i WALKING STICKS, for the European market, are made 

WALKING. This branch of e.vercisc is the. first used by the cliieHy in England, France, and Germany. The common kinds 
human race in earlie.st childhood. It is more, or less u.sed are lUfide of oak, crab, hazel, i^loe, blackthorn, ash, beech, .'U id 
hy everybody a.s a daily iiK'uiis of locomotion and exercise. A s other familiar sorts of wood; a better kind consist of slraight 
distiiigui.slied from running it consists of a succession of slejis sho(»ts of the orange, (;imiairion, myrtle, and otlu'r trees or shrubs ; 
instead of leaps. Ordiiinry walking re(|nires hnt few directions, while the best are fashioned Irom vaiious canes and liamboos 
Tlu‘ chii'f </c.s/(/cm/a are to <ak(* a long bold stride, tlu* heel of ohlaim-d from the I'aist, or J'rom \’ine-.sfem.s, jiimento-stems, 
cour.se touching the ground lir.st, and the body being kept ' <’ab)iage-slalks, oi-ange and lemon sticks, eotfee and briar stem.s, 
upright, liead erect, and slmuhhu’s .sipiure. ; and other kinds ohtainerl from the West Indies. 

Kaee walking, wdiicli we shall now proc.e,i!d to de.scrihe, is a i For the mo.^ gem-rally used kind of walking slicks, the wood 
far more arduou.-i luat ler. All the mu.sc.les of the feet, legs and i is cut towards the latter end of autumn, (-sjieci.dly wJien the bark 
loins are brought into jilay in addition to tlio.si* of th»> eln-st, riLs, is to be retained. Some of the jteeled sticks rerpiire boiling for 
Blionlders, and arms; ami few raci-s are move interesting than n two or three hours, in order to eiiahh- the bark or rind to be, 
closely and fairly contested walking inateb. Fair walking is ]>eeled olf readily. Few brunches or stalks being straight enough, 
termed “ toe and heel,” and one foot should always be on the or furnished wntli bends or knobs of proper sba}ie to serve for 
gronmk The sjiring i.s taken as much a.s jio.ssible from heel to wulking.stie,k.« in their natural state, mueh ingenuity i.s .shown in 
heel, which portion of the foot lonclies the ground lirst, and j straightening lluan and su|»]»lying them with handles. J'’oi- 
must he dug lirmly in. If the h.-dl and toes dw(!ll on tlur ground ; slraigliteniiig, the stick i.s softem-d in dry sand on allot jdate, 
for any iie.rceiitihle length of time, the knee becomes bemt owing 1 imseried in a ilee]) notcli cut in the edge of a strong ])lank, and 
lo tht' weight of the hmly h(-ing thrown on the toe.s. Tlii.s con- j strained first in oiu; direction and then in another till it become.s 
stitntes the great dilferenee betweiui walking and miming. In j straight. For forming a crook handle at the Ihicki-r end, the stick 
the former the weight of ti'unk is on the hei'ks, in the latter on ' is inserted in hot tlamy sand until sullicii-ntly soft to be bent into 
the toes. Witli eacli stride of the leg the (:urres])on(liiig hip and ! the jirojK-r sha]»e, which it will retain when cold. Ditferent kiuil.s 
loin are twisted well lomul, the right loin and hij) lowunls the i of wotxl reipiice ditferent temperatures in the hot sand, whieh 
h‘ft, and the left loin and hij) towards the right. Thereby thefeet \ the stick makers ascertain by e.xperiom-i'. Some .stie.ks ari' mufle 
are put. down almost, in a si raight line, one before tin; other, and to assume a twisti-d or sjiiral form, and others a kiiollt-tl or 
additional leiigtli of stride acipiired. The elboM'smust be slightly ! bamboo like a]>p{>arancc ; tlii.s is done cliielly by rasping and 
bent, ami arms ke])t well up and inclined outwards from the i liling, but some t*! the adormmmls are jnodneed by turning and 
chest. Each arm i.s swung across the chest, and shoulder lifted j carving. The mode.s of lini.sliing vary greatly. Some, slicks are 
in unison with each alternate stride in order to raise the weight sinqdy smoothed by means of i-mi-ry ]>a]Kjr, glass pa])er, or lisli 
of the body olV the heel and lake a ipiieker stride. Slionlclers skin ; some are varnished after smoothing, somctinu.-s charred in 
must he kept well hack, chest out, knees iH-ifcctly rigid, ami the seb-cied places, or stained of various hues (^lo imitate more co.stly 
whole body as ni>rigbt as ])ossible. The longer the stride the wood), before, varnishing. In the Colswohl lulls, where beech 
easier the walker will go, since, it is tlie nunihfr of the strides trees are jileiitiful, walking sticks and umbrella sticks are made 
whic-li cause e,\hanstioii. Stooping forward orbending the knees in large iinmliers. d’liose cut from the small nnderwocjd are 
invariably cainjes the weight to lu- thrown on the toe.s, ami the fashioned much in the way above de,scribed, but the givater ])or- 
rule.s of fair walking to l)e t ran8gre.s.sed as mentioned above., tiou are imule from the large timber, wliicli is bronglit to the 
With a beginner it is all im]tnrlant that he slumld be. coached ]iro])er shape by saw.s and ])lanes of special kinds, and then 
into good style at lirst liebms he attempts racing. A bad style smootlied and varnished. The.se GobswohI stie.ks are-largely pur- 
early ac(|uired is Avitli dillicnlty c.orrectecl. chased by the umbrella makers of London and Birmingham. 

Ill training for a Avalking race, all sweating should be done by Walking sticks are also made of born, whalebone, tortoise-sliell, 
walking exeivise, never by nuining. Face is acquired by walking 1 siiark-s])iue, ivory, narwhal horn, rhinoceros hiili% Ac. ; the.se, 
short dislam‘(‘,s, eummemdng Avith a ipiarter of a mile, at the j and the, adorumeiits in gold, silver, and other costly material,s, 
Very best sjieed, and gi-adnully increasing the distances. AVh(*n j give (unploymeiit to H])ecial AVork in several tiiidi-.s. 
he can accomi>lish at the rate of eight minutes iier mile, speed is AVALL-FLATK fliooF, E. G. Ami. vii. col. 164). 

fast being ucijuired. At first the number of ncties and pains are AVALPUKGIS-NIGHT, in German IfWpioY/wmc/i/, the 

innninerable, espiscially shin-soreness and stitch. The former is iiiglit before the first of May, the, eve or vigil of St. Walpnrgi.s, 
best got rid of by n-st and rnhbing, the. latter by jiliick only and Aviio.se name varies as Valpnrgis, AValjairgu, and Walbuiga, ami 
walking it off. Stitch, however, sehlom comes after a luun lias who was the daughter ol the holy princi' St. llichard,” of the 
got into condition. In a race the walker cannot start too fa.st in West Saxons, and sister of SS. Willibald and Winihahl. She 
order to get his second wind, as he then goes on mechanically till aauir one of the holy virgins Avho were sent for out of England by 
nature is exhausted ; and for this reason ])luclv is all important. St. Boniface, the Apostle of Gennany—an Englishman named 
The actual distance of the, race should never he traversea at top AVinfred, and a native of Credilon, in Devonshire—to teach his 
sjjeivl till in the actual contest itself. If the Avalker rwpiires to female conA'orts the institutes of a ndigioiis life. In Gerramiy 
ease himself it should he done hy taking shnver strides, never she AA'as for many years the ahhess of a convent of nuns at 
]iy Bhorteniiig them iionlrojijiirig the arms. The lightest possible lleidenheiiu, in Avliich jdace her brother AVinibuld presided over 
shoe.s iiiude of kid leather should he Avorn, with slipper lieels a house of religious men; ami ht^r sanctity was so great that, 
about half an inch thick and studded Avith n few sparroAi' bills, both in life and for at least GOO ya^-irs after her death, which 
The rest of the dress consists of a gauze jersey and pair of close- took place in Fehniary', a.d. 779, slm enjoyed the reputation of 
fitting merino drawers reaching to just above the knees, Avorking inimcle.-?. ifcjr relics, in whole or in part, were several 
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times removed after their first interiueiit; and this li-cqueiiev of 
tran.slatioii ]{'d io the mnltiplieation of iier fe.stivals, the j/rin- 
cipaJ of M’hieli, iiowever, is assi^metl in (lie German calendars io 
1st. of May, on which day lier name i.s also reconled in the 
Roman Martyroloj^y. Walpiiri;iK-Nij.,dit—like Halloween, the 
eve iireceding the fi'stival of All Hallows, ov All Saints, in 
Scotland [A r.o-HAf.i.ows, E. C. vol. i. eol. 217]—was ^enerallv 
Biii)j>oscd in Germany to he tlie ni^ht of the ‘•iv.at muster or 
cmivocation of witclies, devils, and other lui.sehief-working 
hein"S ; hut in neither case does there seem to have been aiiv 
coiinectiuii closer thantliatof an accidental syiiehroninn hetweeii 
the 'nominal and the actual celehratiuii of (lu* two anniversaries. 
'Phe Christian Haldolo-'y j,Mve nanii' severally to huth seasons, 
the pniclices ol which were either in aeeordanee with anterior or 
])ap;an traditions, or else wme intended tt* hurles<|ne or to sli.i'- 
inatise them. Geiinany and the adjacent eonntih's had many 
liills whi/di l»ore an evil reputation as sift'S 4 »f tin* “ Wilelies’ 
Dance,” or “ Witches’ Sahballi ; ’ and the llarfz Mountains, Imi'^ 
famous hy reason of the su]»ermitara] “Sped re. uf the Br.xlvc‘ii,'’ 
have been for n; 4 <‘s the elmsen seat of siqierstition. The 

l>l()cksh(‘r<' is tin* In'^hesl. inonntaiu of the, rauj^e, and is sup- I 
posed to he Ha* spot on whieli ull the wizards, witcln*s, .and 
jn^frlino , of Germany held their yearly ;.ralherin^' on Wal- 
]nirois-nioht., ninl it has h(*en snpjiosed tliat, like tlni mountains ! 
or monnlain raiij^es of other countries when* Drnidisin pre- ] 
vailed, the llloc-kslieio was the last stroii^Iiohl of the Jtinids, 
when tin* jnn^ness of (dirisfiauity Mas M-eakenin}' tlieir itiflueiie** 
on the minds of tin* ]>e<i]»le, nho toolc the liuijerin'f j)erfonnanee 
of Druidic jiles amoiio-;l tin* wihls of the mounlains for tin* 
or'.des of sim-ercrs. Goethe, has wrillen a poem on tin* subjed 
of tlii.'i tradition, e.alled the ‘ I'dr.’l, Walpurois Nioht,’in Mdiieli 
tin* Druids ])ropo.a! to elieal and scan* the Cliristians “ with tin* 
devil that lli.y fahh*,” by as-iuminj.; hideous jlis^^nises, and ap- 
]>ro,|i]iiiio with tin* and loud noise ainl onteri(*s. Tlni ^Teal 
German jioef, however, j^avi* a yi*t ^^ider eelebrity to Imlli 
district ami season by their ]>romim‘in'(*, in ‘ Eiiiisl((hietln*’.*; 
h'mott, and Xntrti to i'’i]more's 7VfMn7'.'//(0(; A'o/'.s anil (Jidrii i; 
llritannia Savrfu; iS:e,.) 

WARMING AND VGOTILATING FARM-RIIILDINGS. 
"Wdlh the imju’ovements mov tabino ]dae(* in tin*. ditr(*r(*nt 
branches (»f Ihitisli a;.',rienlltire, tin* maiia,t,a*nn*]>} of live stock 
is every day becoiiiino more and more arlilii-ial. (,)nr iinpro\a*d 
bn*eds of neat <*aUb*, Hhee[), swine, and poultry, reipiire not 
only an artificial teiiqieratiin* in tin* winter tinn*, hut an 
awniiio (o fdiadi* lliein Iroiii tin*, midday sun of summer. 'Pin* 
icaeliee in these re,speel.s, slimmer and Avinler, is very dilferent 
in exposed shnations of the north <if Seotlaml, limn what it is 
in slielti'n*d places of the south of Ein.dmnl ; but tin*, cmminiu 
practice of lionsino doi ,-i not, meet tlic re(|nirenn*nls of cattle, 
}.;ro\v'th hciri^f T'( tard(*d ami health more or le,ss sacrilieed. d'ln re 
an*, howevej', exe(-p|ion.s nl'ci-e slove.s are n.sed Jbr warmiii,!.,' ami 
V(*nl ilatiiio st,able,s, co\v-hou*e,s, and [xiull ry Imirses ; and \\ lien* 
lic;ht sullieieiit for the reipiireiiients oC health is julinilted by 
!'j,i/'ed Miiidows; and the advaiilaoes ouiiied M’arrunt the, eon- 
< Im'.ioii that, the e.xeeplion Avill iiUinialely heconm tin* rule. 
Ojdnioii as to the best plan ol M'ai'inino;, veiitilatiiiif, and li,i,dit- 
iiio is yet much divided. 

'Pin* animal economy of man dilVers in nuiny Te,H])ccls from 
that of our dmiiesl j(*atcd animal. ; but the laws whic.h j^overii 
the M'arinintf, ventilating, and ligliting of the home,stead and tin* 
farmhouse arc similHi’. Tliose dillev. n-es mIucIi call for nniiee 
are, the nnuiiier cattle an* either o*. er-croM’ded in houses, in 
stalls, and bo.xes, or else are. xvinlcretl .iml fed in u]»en yard-, 
with sheds, hoV(*ls, or “ heiiiniel.s,’’ to go nmler in bad av<*atln'r ; 
the buildings in each e.\am|de, heiug only one, storey, so that 
they are subject to tliiin]» from the dio])]»ings ol the cattle and 
bad drainage beloM', and to ra]>id chaiig«*.s of t«*m]»eratnre Irmn 
the roof. In stalls, boX(*s, slii'ep-jieiis, piggeries, mnl poultly- 
hoii.ses which have manure vaults umb*r, the liquid dropjnng's 
fall through, ami Ibe solids are sMa*pt dotvii at hatchvya}’., 
several times daily ; but although this in sunn* me-iKure obviatt*.s 
dampness, yet unless the mamim in the vaultti is thoroiiglily 
deodorised, gases ari.se, and such cattle-houses are found more 
dillicnlt to warm and ventilate tliau tho.sc immediately on the 
ground floor. Indeed, many argue, u itli nincli ])raclii:al force, 
that .an impervious asphalti; floor, with open gutters lor the 
removal of urine, is hetter than any iimli*rgroiiud vaults or 
drains, as the former are visihh* to the eye of the JiiasLer, and 
Jience can bo kej)t clean ami free from smell ; M'hereas it is 
otherwise willi the latter, as solids, by slagimiing in dniim*, 
give rise to deeoinposition, even when flushed out daily. »Some 


use surface gutters from stalls and boxes, with a perforated 
movable eovt*r. This plan answers widl Avhen the covers are 
taken olfand the gutters swejit and wasln-il out daily j hut this is 
apt to be neglected by careless siablemen and (’(nvher.! i. 
Another jdaii is to use up all the liquids and solids by dry 
eartli, on the juincii.le of the vurlh e/<jsct fKAliTH Cl<>SET,E. C. S. 
i*ol. bl;i]. A vt*ry little dry earth kee]>s a clean stable, cow¬ 
house, or poultry-house, a.a the earth prevents smell; it does 
not take a Jaige fpiimlily of earth to .serve tlie piirpo.se, and the 
earth thus enrielud makes liist-nilt* manure. Itisaiommon 
jnacliee to keep eattle boxe.s .irv with slraM' mxly, and io clean 
them out once or twice, in a M'inter season. Bni although cattle 
dti b(‘tier when thus lion.sed tliaii in stalls, or open yards and 
“ hemuiels,” it is no easy matter Iti ventilate eattle-hoxes pro- 
]»erly, the atmo.spln*ie. being at timi's mncli loadeo with gUBca 
ami impure. 'Phe more a<lvisable ])ractiee is to clean out catlle- 
boXi*.s iloily as In I'M*-boxe.s are kept, dean. If this is done and 
the tliirenmt deaning.s from lie* lu»rsi*s, neat entti.^ .slieep. pigs, 
ami jKiullrv, mixed (*venly in a coven*il pit nr dunghill, all the 
licpiids ami washings will he rei|uin*d upon thi.s dunghill, so 
that nothing will run to waste. “ l''iri l‘auging" may be. piv- 
veiited by trampling ami water, ami tin, M'orst *tf gasi s.iiul smell 
by an oeeasifiial sprinkling of (*arlh. llool.'. .*>ljould be lolly ami 
double, or M) l eiird as to have thorough Velfii’latjou helweeii tin* 
Ceiling ami the. roof, tin* vitiated air below passing up throngli 
the. highi*st ]urt 4)f the eeiling. This is as necessary to save the 
timber of the ;o«»rfruin the bri*.*illi <'f the c.title a,s to eijualise 
(he <*,\(renie^ of (eiiqier.itnre duruig M inler and sammer. 

U. is impi's.-'ibh* to vent ilate a low-vooled j'owInm.M*. or sliibh*, 
even lhon*;li there i-> plenty of room on tin* tloor, oM'ing to tin* 
larg*'4|uaii(itv <'f vitia(<*d ail* given otf from liie lungs, ami the 
.surface of tin* body of animal-. At tbt* Leiee.slej* meeting': ol 
tin* bt»yal Agi-icultnral t'oeid.y (IMIb; Mr. Jaim*s lici* Norton 
e.vliibiled “a ii*volving ardiimetletm si n*vv veiitilatoi/ for venti¬ 
lating stable.-’, cattlc-liou.-e^, i.S:e., wlnl-Ii, after liial, received a 
im*«lal ; bat its n.*-e i,-; open to the (dijeelioii that a polliijed at- 
ino.sphen* in.siib* i.s ijee(*.s-;n’y to drive the screw. 'I'he jn'iiieipleis 
that (d' a .Mm»k«* jack. In oilier words, were tin* atuiosjdn'ie, in- 
"id" as June as the atmo.s]ih(*re onl.side, the vt*iitihvting are.lii- 
io<*di*an screw would not operali'. W'arming and ventilating, in 
short, go t(»getli(*r. ami tin* I'omiiiuii ]iraelii e of crowding cattle in 
stalls and bo.xi'.s, so as to ke»*p njithe tenip4*r:i,1nrc of tin* building; 
to (to Kalir., when tin* ti'iiiperalure iiut.sidi* is b(*low :{2 ', i.s mani- 
li*.s*ly at variams; with sound pi iiieiide and practi* i* ; and the 
other jn'acli»’(* of housing in “ Jlemmel.^’' and o]n*n )ards, ami of 
growing a thick brng coaliiig of hair to deli ml tin* rattle from 
•add, i.sctjnall) shorlsiglit»*d, as such cattle have to consume an 
I'.xlra quantity of fo.id, so as to keep njt iiiiinial lieal; the i*.\tra 
qiiaiilitv of (oimI eoii.sumcd being equivalent to tlic tlilferencc of 
l«*li;per;iluiv ill <jUe tioii. Suell a .Siielificc* i.s ineolnp.ilible with 
]>roliluble .sloe.k-management, either in the production (d milk 
or biite.her-meat. It was .shown under (t.vrn.H M,\n vokment. 
E. S. etd. lot; ; ('nn.Mi.sTRV, Awuu'M.Tru.vi., K. S. col. ; 
anil Dairy Rraoth i:, E. G. S. ccd. that ]>im* air ami a 
“.summer t<'nq»eraiui'e of (iiE Kahr,” were (*,s,s(*ntial for tin* j»ro- 
<lnction of rich milk, ami a ma.xinmm priuliietion of wlnde.^ome 
Imleher-meat from a given cnusiimptiou of ju'opcr food. Wlicn 
crovv'ding in a d;iik, cold, ami hinlly-ventilated ln>vel takes 
pl.ice, an e.xtra (|uantity of bind i.s eomsumed ; whilst the quality 
«»f the milk and meal jiroiluced uinlir sin-h nuinag(*mcnl. i-« 
inferi4tr. Liglit, too, i.s a.s mc.c .--saiy a.s a lemper.il.ure of (10'. 
The. <|uestion of light i.-^ ea-ily .solvi-d by ghv/.ed wimloWH, so ai 
to e.x<*.Imle tin* glare of a summer’s sun ; but a i»ure. air of a 
temperature of OO' in ]arg;e building,.s couiaining from .Oo to 
.noo ln.*a«l (d' m*at cuttle, slieiq), lU’ hogs, is not so easily cjlVcte-d, 
owing to tin* large amount of i(*spiralory matter given utf from 
the liingB and tin* surface of the, body, and the range of te,m]i(*ra- 
Liirc* ont.'iide, aumiiierami wiiib'i’. Ami yet tlie jiraclical diili- 
eultv iiiu.st he unit ho a.s to ohviiitc the. loss at i.s.siie, 'Pile exlni 
b'lnpi-ratare. of summci’ am be ke]it out by doiihhj roofs and 
dranglit, as already HUgge.sted ; but tlm extia cold, ho to speak, (d 
the winter season, c.au »)uly be kept, out by artilic.ial heat 
witliiii, a.s in greeii-liou.se.s, t'Ce. A small building containing 
from ten to twenty 1 lead of neat cattle may be warmed ami 
ventilated liy a mnall stove ; but larg**r bniblings will n quire 
hot water, or heated air tiue.-, witli tin* auxiliary of Nort.oids 
ventilating screws to remov’e vitiated air. It may iurthcr he 
nocesHary to temper the requisite, large amount of inliux nir ; 
and ill clo.se sultry weather in the winter the ventilating screws 
may re<tuire a jet of steuii), heated air, or a gas buruer, to actutdv; 
them. 
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WARP, WABPING MILL. The warp consists of the long 
threads in woven goods. The mode of arranging the threads 
for adjustment in the loom is described in Weaving, E. C. vol 
viii. col. 799. 

WARPING LAND [E. C. vol. viii. col. 7161. Some tidal 
rivers, os the Trent, Ouse, Ac., which flow into the Humber in 
England, the Nile in Egypt, the Ganges in the East Indies, and 
the larger rivers of America, contain a large amount of matter 
in suspension. When the waters of such rivers are drawn off 
into embanked enclosures by means of the rising tide, and 
allowed to settle, th(iy deposit the matter held in suspension, 
and this matter is technically teirned VKir)). If a cylindrical 
glass, 12 to 18 inches long, is filled with the muddy water of 
the Humber, a depth of one inch of warp and upwards will be, 
deposited. On the Humb(*r large areas of land of the lowest grade 
have been raised to the highest state of fertility by warping. 

Of recent date another j»raclicc of warping has been success- ; 
fully introduced : clay or other soil, the bi'St adapted for warp, 
is l)roken down in water, and by means of force-pumping ' 
ajiparatus and cast iron jiijies, is thrown njion any land above 
the level of tlie tide, and any deptli of war]) rerniired effected. 
Thus in the Island of A.xholme, Yorkshii-e, and Lijicolnshire, a 
large area ol‘ worthless ])eaty soil has bee.n warped to the de])tU 
of from 6 to 9 inches by snc.li means, and converted into rich 
garden s(jil. It were (liihcult to say to what extent the practice 
may be curried out, as the immense bogs of Ireland may l)e 
wai ped this way ; also large areas of fen and siuidy downs in 
Englaml, kc. The practice is only in its infancy. 

WASH IN U. VariouH contrivances for facilitating tliis process 
are descrihed in Wabhino MACfii.viOH, E. C'. vol. viii. co). 720, 
while the. modern washing eslublishmculs on a large scale are 
noticed in Laundry, E. C. S., col. 1447. 

A substitute for soda in washing has been brought into use in 
(Jermaiiy and J’elginm, on tlie gnauid that soda injiires linens 
and cottons, and turns them ytillow in course of time. The sub¬ 
stitute cfjiisists of soap, oil of tiir](eiitine, li<(ui(l ammonia, and 
water. Two pounds of soaj) are dissolved in live and a half 
gallons of hot water ; threcj table Bpoonfuls of liquid nuimouia, 
and one of oil of turpentine, are added, and tlie whole is then 
beaten up with a birch rod into a latlu'r or sud. The linen is 
soaked for three liours in this hither, carefully c-overed iij>. 'I'inie 
and fuel are saved hy this means, wdiile Uk' linen reipiires but 
little heating, brushing, or rubbing. 

WASSAlii (A.S. v'd's be in liealtli=health to you), tbe 
early English drinking i)ledge. Of old the wassail bowl filled 
with sj)iced ale or “lam))’s wool” (the ])ro])t!T comjiosition 
was—a]»i)les or crabs roasted and beaten np and well stirred 
into tlie ale, with sugar and nutmeg, toast being sometimes 
added), always a])peared on the table at Christmas, New Year’s 
Eve, and Twelftli Night, the host drinking tirst, (he rest of the 
company in their order. In great halls the steward, wlien the 
bowl a])])eared, or the ale was served, called aloud Wassail, 
Wassail, Wassail! The wassail bowl has been recognised us tbe. 
predecessor of tbe, Gmce t'u]) of Colb ge. Halls, the. Loving Cii]) 
of ciiic ])an(inet.s. A wassail bowl, decked with rihbon.s and 
duly tilled with ale, avus in countr\- ] daces cairietl hy the young 
men from door to dooj* round the pansli on New Years Eve, a 
Avassail song being sung at the several houses and the ale offered, 
in return for wliicli a small present was (‘.\]iected. From a 
lassage in Selden’s ‘Table, Talk’ (art. Pope), it would ajiiKW to 
lave been the. custoin for the. female servants to offer a waissail 
bowl to their master and his guests :—“The Pime, in sending 
Relicks to I’rinci-Sj dues as Wendies do by their Jransds at ATic- 
■ifiarit-lnk, they jireseiit you witli a (Tij), and you must drink of 
a slabby stulf; but tbe meaning is, yon must give them 
moneys, ten times more than it is w’ortli.” (Jlraml, Pojmlar 
Anii(juilvs,\o\. i., under New Yb?ar’s Eve and Tw'elfth Night; 
Strutt, Svniitt tind J^nnlimcs^ c, iii. § 2(5.) 

WASTE IN MANHEACTURES. [Adkaij Wahte,E. C. S. 
col. 96 ; Alkali Euaieb, col. 9.^; CoriMCii, ibid. col. 628; 
Eumk, i/iid. col. 1085 ; SoDA Manufacture, ibid. col. 1927 ; 
Sulphur Trade, ibid. col. 1999.] 

WATER-TiOUOET (French, hoitfidb), sometimes in old 
authors written li^utcr Ihidtjfy a ieatlier jkjucIi or bottle carried 
by mediicval pilgrims and soldiers when marching. The Yvater- 
ixnjgel is a not infrequent lieraldic device, ronsisting of two 
such vessels linked together and slung from a pole, and is sup¬ 
posed to rejircficnt the pairs of great leather water bottles carried 
XU this iimnnor by soldiers of the crusading aimy when marching 
in the East. Good examides of the. hei-aldic watcr-houget are 
iigurod on the shields of Lord de Bos {(julcs three Avater-hongets 


argent\ oa on a knight templar’s shield in the Temple church, 
and that of Lewis Rohsort, Lord Bourchier, banner bearer of 
Henry V., on his monument in Westminster Abbey. 

WATER-BRASH, Pyeobis, a symptom of one form of indi¬ 
gestion [Dyspepsia, E. C. vol. iii. col. 714]. 

WATER FRESHENING. The freshening of sea-water, by 
removing the brackislmess so as to render it available for drink¬ 
ing, cooking, and ablution, is effected in various ways, the prin¬ 
cipal of which are noticed under Filter, Freshening Sea-watery 
E. C. vol. iv. col. 79. 

WATER STORAGE, for agricultural purposes. In most 
of the kingdoms of Asia the success of agriculture depends upon 
the storage and application of water to the land during the 
6(;ason of plant growth. The practice has been sadly neglected 
since A.sia Minor and Central Asia fell into the hands of the 
Turks and Tartars. Herodotus mentions the immense crops 
grown by artificial irrigation, and to this day tlie ruijis of the 
stoTJij'e lakes ami distributing canals are visible. In Canaan 
the Hebrews excavated large water ci-sterns or tanks out of the 
solid rock, and thrmighout Central Asia at the ])rc8ent day 
there is hardly a bushel of bread com groAvn without the api)li- 
catiou of water. The Arabs grow their corn creps mostly on 
the hanks of largi; rivers, as the. Tigris and Euphrates, from 
which they raise Avater. The practice is as simple as it is 
])rimitive. Tlu'y raise two or three j)oles in the form of shears, 
which carry two pulleys. A bag with a hooped mouth, made of 
the skin of a bidluck, is clrojiped into the river and filled. It 
is then raised by means of a rope over one of the pulleys, to the 
end of Avhic.h a ladlock is yoked; ami wlien at the proper height 
for being em))tied, a second rope over the second pulley and 
yoked to the slioukler of the bulloc.k, tips up the Avater hag, by 
means of the buttocks of the bullock in turning, the contents 
of the AA'uler-hag falling into an aqueduct which conveys the 
water to the open eml of the field wliere. it is divided and tloAvs 
down in the furrows betAveen the narrow ridgi's on Avliich the 
crop groAvs. The hnUocks are trained to n^alk to and fro in 
their short course with very little attention from their Aral) 
ilrivers. 1'hc^ systematic Avatering of grass and arable lands 
has long been advocated in England, but until the severe 
drought of 1870 the snbji’ct can Imnlly be said to have been 
sei'iously entertained. T1 j(‘ succ-es,sful exjierienoe of sewage 
farming leaves, however, little doubt that Ijelbre long water will 
be stored in Avet weather, and successfully a])plicd to land in 
dry weather in the sumnier time. 

WATERING, a peculiar aniieuranco produced on the surface, 
of Avoven goods, chiefly of silk, is described under Moire, E. C. 
vol. V. col. 716. 

WATERING ROADS. Tlie ordinary Avatcring carts, wdiicli 
comprise, a tank or cistem to contain the Avater, and a series of 
liohis through Avhic.ii jets can recape, are AA'asteful of time owing 
to the scantiness in the supply of plugs or stand-pijies. In 1871 
Mr. W. B. Scott, surveyor to the Piddic Works Committee in 
one of the metrojtolitan districts, rei)orted to the Committee 
that, on each average summer day of using, the common water¬ 
ing caii.s do not occujiy more th;m lifty minutes altogether in 
actually distributing the Avater on the roadways ; all the rest 
of the'working hours of the day is spent in going to and 
from the stand-jiipes and otli,er sources of supply, waiiting their 
turn, meal-times for the men, &c. lie showed liow, by slightly 
increasing the number of stand-jiipes, a mueh greater amount 
of ellectiA'c work could be acconiplished. Mr. Scott lias also 
invented a new watering-vnn, made principally of ])late iron ; it 
measures 3 feet by 41, and 2 feet deep ; it runs on four wheels, 
but can easily b(? drawn by one horse. The tank is high u]3, hut 
the distributing holes loAvdown, sons to obtain a good descensive 
power. The distrilmtion can be regulated to suit the varying 
dryiie.s8 and licat of the Aveather ; and the van gets through 
much more work in a day than the ordinary watering cart. Sug- 
ge.stionB liave often b»;eii made lor the use of some chemical 
liquid instead of Avater for moistening roads. One such plan 
Avus projio.sed hy Mr. Cooper, at tlie Liverpool meeting of the 
British Association in 1871. He uses a deliquescent chloride, which 
acts chemically on the substance of the road and renders it firm. 
The greater costliness of chemical liquids will, it has been as¬ 
serted, be a bur to the adoption of such plans ; but Mr. Cooper, 
Avhose patented system was tried at Paddington in 1872, states 
that the surface oi" the roail becomes covered with a smooth, hard 
cake so nearly free from dust tliot sprinkling Avith the chloride 
solution need not he repeated frequently, and that the conse¬ 
quent saving of Avater ana cart-hire would more than pay for the 
Chloride. 
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The watering of the (streets of London is estimated to cost 
135,000^. per unnum, in the purchase of water and the liii'e of 
IfjOO carts, with at leiust as many horaes and men. A new sys¬ 
tem is under experiment, intended to lessen this great expense. 
It h.is been trieil at Brighton, Stoke Park, Hyde Park, and jiear 
the Bank of England, by the patentees, Messrs. Brown. A leaden 
pipe, 1 1 inch bore, is laid down in a groove between the paveuient 
arid the kerbstone ; it is perforated with small holes one fool 
apart, in a direction out towards the carriage road j and is pro¬ 
tected by an asphaltc covering, except the holes, which are 
shielded cacli by a small iron' cap. The pipe is connected Avith 
the street main ; and when the water is turned on, jeis sj)iirtout 
from the holes, through slits in the iron ca]ts, and sprinkle the 
road. One pipe will sudice for a roa<lway of 25 feet ; a greater 
width will rc'([uire two pipi'S. 

WATKHPltOOKJNti. [E. 0. V(d. viii. col. 74(1]. Professor 
Balard has r('commende<l a waterprooling coTU])osition for cloth 
which M’ill leave tlie jtores sullieieiitly open for ll)e t‘':<tji])e of 
perspiratioTi. Thii ty grammes of aeetate of lead are dissolved in 
hair a litre of distilled water, and twenty-four grammes of sul- 
idiate of almiiina in anollier half litre of water: the two solu¬ 
tions are. mixed and filtered. 'I’he cloth is steeped in the li(|uid 
for a quarter of aii hour, allowed to diain, and then drieil lu a 
current ol air. 

Pac.kiug ]aiii‘r is nnderi'd water proof by some Euglisli 
makers. The jiaper is fir.st coated Avith some re.duous Hijuid, 
•aiul then Avith a .solution of glue and soot. A uiiNture is m.ade 
hy dissolving oz. of ])owdered shellac in a quart of boiling 
water, stirring, and graiUially adding o/. of jiowderetl b(»ra\. A 
delinite tint may be given to tlie mixLnr(‘ by a<lding any mineral 
pigment. ■\Vheu tlio pa|ier li.is been (‘.uated Avilh thi.s mi.\tuiv 
and (Ivied, it i^ ivaidered Avaterproef. 

J)r. tScln'in'r, a re.sident at Pekin in Ih 7(), dt‘,scribed a nnsle 
adopted by the (tliinese of AAniteiprooling wood. A lupiid i.-; pre- 
])ared eonsistiug of jiart.s (»f blood deprived of il.s librin. I j»arls 
of wine, and a little alnin. Tlii.s liquid is n.sed a.s a coating for 
Avoodeii buildings, and for boxc'S that are. to be much exix'.seil to 
the. Weather. It renders eardijouid nearly as hard as wot.d, and 
c.lo.ses tile api'i'lnres of str.iw biskets .so tboroiigliiy as to Jit the 
ba.skel.s for liolding oil, 

i\lr. llaiisoiiie. renders loi k Avails Avateritroof, hy tin* ein|tloy- 
nioiit ol tbo .same uniterial.s wliich give har(lne.ss and durability 
to his arlilieial stone. The wall is AVa.slied witli liquid silieatt* (»f 
Soda until it Avill absorb no move ; the strongest solution l»eing 
employed for the nu), si, porous Avall.s. It is (hen Avaslie(l Avilh a 
solution of ehlorhhi of calcium, and tlie, result is that the faces of 
(lie bricks heconie tith'd up with an insoluble compound Avliicli 
ve.siiSts atmo.sjhieih* intlnein'e.s. 

AVATEU METPK. E. ('. S. c.ol. lolT.] 

\\^^.TE1{S, iM.[NEIiAh. fAMtATni) Watkius, E. C. aoI. i. 
col. 111; :MiKi':u,\n Wati;hs, E. (t aoI, a'. tad. 

V/.'\VY". In Heraldry when aii undulating line is employed 
for dividing a (add, or as a. bordei', it is desc.rilx-d a.s //n/-//; rci; 
Mo. :j in the. cut under JI kkaldiia, E. (\ V(d. iv. e<d. Odd, 

WAX I’LOWER MAKTMMk [Autificial Pj.owj’.us, E. i\ 
vol. i. col. 570,1 

WAX, MINERAL. [O/okkuit, E. (’. S. col. ld:J7.J 

WEAVfNtx, The priiic.i]ial varieties t)f this o]»eraliou, Avith 
the subsidiniy ]troc,us,ses Ixdonging to it are desci'ibed in Wk.aa - 
iNii, E. (t. vol. viii. col. 707. Wcie, aPo Loom, K. U. S. col. 14s7 ; 
the, naums of the chief fibres, CoTTo,'., Pi.A.x, IlKMr, .li'TK, Sii.K, 
Wool,; those, of tlie chief fabrics, L'AMnnie, Ha.aia.sk, Li.ni;v, 
IliiinoiM, Vklvkt; and jAccjrAUij Aitauati’.s, E. ('. vol. iv. 
eid. 1005. ! 

WEDGWOOD 'WARE. iroTTunv, E. (!. vol. vi. e,ol. dnd ; 
Eautufxware, ihifl. vol. iii. c(d. 72d ; WnuiiWt'fU), .losiAii, E. 0. 
Biog. Div. Ami. vi. col. 5<S()|. 

WEFT, tlie. ero.s.s thivads of woven fahrir, tliroAvn Anth a 
shuttle. I'We.wino, E. 0. vol. Auii. col, 707. j 

WEI ERST HASS’S SYSTEM OF HY PERELfJPTKl 
FLTNOTfONS. Tin* reiid(U’ i.s supposed t(j kiioAv that elli])tic 

functions are derived from the e((uation dn =- ^ 

Avhere x is denoted hy the symhol sin .am. v, a funclioii <»f a and 
a iieriodic (luantity, with douhle periods. But it follruvs IVoiii 
the TL-Bearches of Jacuhi, that if K {x) he a pitioual i.olyiiomi.al 
of the tifth degree, Ave can no longer consider.'- a 1 unction ol 
(n), but must write, using Weier.stru.ss’8 notation, 

Pjr.L 4. F _ 

ART.S AND Si'I. lUV.—SVl*. 


du, - _f!?._ 

^ *,-o, • iVjte,' 

or, if we plea.se, 

tq VC, /*** 4 . /'« ^ 

t/a, ~ J au-di 

^ /**'J[*._X /*^'> dx 

e/ Uj if ff* a*—rtj SA/itia*) 

or more generally, if P (.r) be a i>olyiiomial of the (2n'fl)**' 
degree, 


P.r, dx^ 


• Vilr, ^ 


y j;—tq 

__, PD;) 

2 a/1{ (.)!)' ,/a, x-a^ 

dx 

’2a/K( i 


> r (. 1 -) _ (h- 

_i .t-a^ ' gA/ll v‘) * 


_ /V. ?(.'•) 

dx , /•*» 

2A'^ir(A’) ' ./rt. - 

dx 

,/«, X—U.J 

2 yR (.r) 

+ r 

P(.c) dx 



IV) ^ dx , 4 ..... 

•'■-'(/•-i ‘-a/1(i.c) fl, *(’ ' uYilt-r) 

4. /••'■« \V)_ . 

Avhere, 

R.(.i) := {x-n,) (.c-nj-(•►•”««»)» 

P(.0 = {x -u\) (.'• 03 )-; 

and let g (./} = {£ ■ nJ (.'• -a.)-(.c-n.,„ ), 

•so l.htU, = P (. 1 ') . {) (.r). 

If L(.'0 = (/-.5) 


(d [l(^ .... ?/„)« = 




nt..swvring to .>>in am. in elliptic I'mn lion.s, avIutc & is the greatest 
numln'r conlained in Bt; 

also <fl (a, .... a,\^^ = 

(tJ (11 ^ a.^-a„)« n/(a,a3.... 2 j ^ ^ r V - A }' 

‘ ( (.'V - ««} OV - »/j)L(.r„) J 

Avhere the iijiper or lowi-r sign is to he taken acc.ording a.i o is 
les( (»r grealtu’(liaii/t, aii(lwln»re2 nders tor, and a 1,2, 3, ...Ji. 

K.,.vU K„=/- 

2('' a,„.,) VTh7; 


K.. - K,. - Ku ~ _+ Km - d, 

f(,r 1 , 2 , 3 .... a. (See Jac’obi, (..’relic, (13).) 

Mol’eover, let 

2.;1 ir P(.r)f(.': 

K,.,. = K,.- 2,., VJK/,’ 

'2 1 /•aj,. 1 p(,»*)f/.r, 

iK,,c = K„-~ Km 2(..—U2M-ij 

tlieii uLo AA’t! liiid 


n 

K„ = 

K,,i 

+ K„, 

2 + . . 

.. K,,«, 


K„ = 

Km.I 

-p Kr, 

2 -f .. 

.. Km.»- 

- iKi/, 1 , 

1 

Km = 


-f K,, 


.. Km.h- 

- iKm, 1 , 

Km = 

Km. 2 

+ ... 

. 

-hKM,»- 

~ iKm, 1 — iKm.s, 

Km = 

Km, 3 



“h Kj,, n - 

- tKi/, 1 — tKv, 2} 


K„ 5= - iKv, 1 ~ iKm, 2 — . . .. t'Kv.tt; 
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tluiii the followini^' four liuKlainciital formula) hold K<^od, where 
we luiike use of tlu^ symbol fila to denote zero when «is less 
than 0, and unity when o is gi’eater than fi. 

.« 

al(u,-K, ....)«= > 

(ll(U^ + K^ - )a- ^ ».( ) 

P -iPI-a!{u, - 

a/(M,-K,-)«■= _-• 

We. shall now indieiite the methoil by which these formula) 
are to b(' proved; it will be sulli«ieut if wo put w=:hwhicli 
"■ill ^'uide at ciice 1o the investi,^iltiou for ( 7 t) {freabT than 3. 

Let 

{£- - rtg )U - -p)\x - qf{.c—rf- 

(.r - (fj(x - u.j )(/— 0 ,j ) (x— (ij (f„-f f + ''2'")'= 

~x,^)(x —y:'! ){x x^ )(x, x/) 
(x~x,)(x-x,)(x-x,), .(3) 

and ]iut in this e(pi.'ition 

,r, f^o, x,j =<( 2 , y'j ~n^, 
which also necessitates 

p=»/o, 'Z=rta> 

and the eipiation becomes 

= 7-.r^)7-/7(ywj.;)(r-r,)(a3—r2)(x---y:j,). ... (4) 
Putting in this e-i]uaLion successively J—j’.!, we 

have— 

C+crt+,vv=-07 

. , , V\u, 

c „+. v .+ v .«=-::7 

<’o+‘’i‘^a+<V3*= i 

,1 .( — ff. i 

fiom whence eliminating f„ r, r, we (d)tain 

0 /,—/g) {Ur ■•<■»)] 

= 4-?V \ {<(, - x^)i((■^ - x.,){<(r x^) ] 

S a^jTTT _l 


( {Xi'’-(i(j){xi rt,) li j.i'i 

+ I 

(•' 3 ——''i)bi'.'3 ) 




(•^») 


It <»nly remains to determine the value of 

a/{ }• 

For this ])uv])osc, let v'l, v'^, n'^, be what 7 <i, % become Avhen 

we substitute .r',, 'x\ for x„ x.j, x.^. 

Hence we have from Abel’s theorem, applied to e(pialion (3) 


l’.e 

dx 

+ 

. r‘' *'■“ 

dx 

X — lt^ 

* ‘ 2 VIIX. 

1/ X-(^^ 

' 2 a/K x 

V(T) 

dx 



dx 

X-—a, 


T 

*,/«, x-a. 

2\/ llx 

I’x 

./' — a, 

(/X 

■ 2 a/ l u- 

+ 

ra^ Re 

*»/ O'* .C — (Ij 

dx 

■2v/1^ 

I’x 

dx 


..r* 

t/ a, X — 

dx 

X - a. 

’ '2a/Kj. 


■ 2vTu- 

Yx _ 

it: — rtj 

dx 

’ 2 x/it;. 

= 

0. 
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From this it follows that therefore 

nl{u\ .... )i=«/(i/,+Ki,H . .. )i. . . . 

Now al{n\ .... )i differs only by a constant factor from 

V (rt.i—a-')(ai—/,)(«,—»'a). 

ITcnce, comparing (6) and (6), Ave perceive the truth of (4), 


where o=l and 0=Q. It is easy from this to see that (2) must 
be generally true, when we give the positive sign. If we 

give the negative sign, we must change the signs of e^, e^, 

ac., in the equation derived from Abel’s theorem; Imt this may 
also be effected by changing the sign of a/R(x) in the sam e 
terms of that equation, and therefore into the signs of A^Ra:,, 
_ P P 

VUxg] a/Rx^ (S); hence (?^, + Ki ....), aZ (w7-K|) arc 
e«iual, but have opposite signs. Rut now j)ut in ecpiation (3), 
x",=a 2 > x'\=a^, 

then 

{x- o,)(.'c-a-3)(-^-«o)(»’'-«8)(-''-«.t)C'’—'O— 

=(X- -yi){x-^-y^){x. x',,) (./•--x,)(x- x*) (.r-.r3). 

Hence, putting we see that 

is constant or 

aZ(a,+l\, .... )o<ii{ui ....)„ 

is constant, ujqdying Abel’s tluioreni us before. Hence W'C see 
tlu‘. truth of equation (I). 

Hence it easily follows that 

«Z(ai-l-2K, ....)« = + -)«, 

o7(a,+2K, ....)« = - -)«, 

the last fonuula of course holding good when 0 and a are 1111 - 
0(1 ual. 

Ihmee, if 

K,. = /a^,K -f + • • • • 

and 

.... 

whoic Mo» M) . .. . are any whole numbers, then 

«/(a,4-2K, .... )« = (-l)^-^*oa/('a, ....)«, 

Also let _ 

IvV,c=lV|., i4-Ki<, 2+ .... N»',c, 

and 

a»|. ='?aiK|,,2"|" .... K,., „, 

c',. ='w/jKV, ad- .... +/a/„K 

where 7/i.„ .... m'u 7/t'2art) any whole imnihers, then Ave find 

the two following formulie : 

oZ(a,-f 2w,.... )a = ( - ....)«, 

Avhere, Avhen a=0, 7h„ must be taken as zero, and 

(d(a, + 2«',7:... .).= (-1)’"" -.. ..)„, 

in Avhich formula, when o=2a, the multiplier of is 

to be taken .os unit y. Let 

.v/pn Px dx 

.A =1,. ^ 

, . N _ ■< i ^ Q ('*2r..l) 1 X,, dx,, 1 , 

Avhich la.st formula may be Avritten thus, 

(I. oA(a,7/a-), = _ 

ah{Ui .. )a._i 

4 . 2 ' \ • • h>>-\{dn..~dn y) ) 

For the proof of this formula see Mr. RusselPs report on ‘ Hyper- 
elliptic Functions,’ British Association, Brighton, 1872. 
Hilferentiating eciuation (!)), Ave have 

d . a\( u Vj .. .. )c _ c\r-jeSv-\ aIx (Ui .... )2>.-l 

du„ Oar-i-ftai'-i ’ uP’(Mi -)2c-l* 

From this we deduce by ai>])lying formuhe 1, 2, 
d 2i.-i d 2 <i 1 

da, • • • •)•' — ~du^ aA(7q—K, ....)«.(A) 


' . - 7 ™, . . (7) 
a »/ a-,,. .1 a/R.C 


We next put 

J ^ 


a«i 2 *P'(aav_i) (x (hy-i)^ a^R(x) 
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and also 

2 r-l 2 p _ ac-2 2 r-l 
c ” J— J|/j ijc “ “ J1/ > 

JV, c = Jt<, 1 4- J2 + • • • • 4- c.; 

tlioii tlio following (.M^uation is given connecting the new tran¬ 
scendents : 


delle fmi/ioni Aheliani,’ Section 4. Brioschi, however, uses the 
notation in AA'eierst rass’s siniond paper. 

Hence we may manifestly assume, if J he aoinc constant, 

d log, «/(/<,Mj .... V.’ai_i 2a -1 2r -1 2i—1 

jff ' '" — JciA(?fj-f-Ki — KI ” K|•. * •)i^} 


d log, -)a _ 

dii„ 


+o\(j/, — K] 


! put in this a, —Kj for jf, and we have 

= J„ —oX(?/,4-T\,-K.)„ j _dlog.o/(»,»,^. ...)o^_l 2.--1 2«-l 2j--l 

' - =J— 


( 10 ) 


If we wi-ite it 

d\o{r^ al (n,u,....) 2 »- i -’«-i 2-1 2 ..-! 

■ — J„ - oa(», 4 lv,-lv,-),. 

— I 

4a-\(?/, —K, .... 

and differentiate, we shall have 

d- log, Uj.... )2._ 1_ d 2a~i ‘2i'-1 

■. K,-K.),. 


dUa 




or a])ply the formuhi (A), this hecoines 

K,, ^ _ Jl . 

dUxdK,. duy 


But 


+ 7(1: 


4- “*('•.)^ = - 

(t«» fti'a-1 — aiv -1 . )-V -1 

Also, using forniuhu 1, 2 

(I Vi--1 

—K,=4/!*'a-.ir2,/—.. .)‘.v-l«d*(a... 

...j ^ _!. 

But hy a lormula, tJrelle 47, page 2t)2, ])roved hy AA^oierstrass 
in his second paper, L’relle 52, page :J22, wehave— 

. a/(«i . ... )2«— 1 ^ 

diiv 

“ -* * • • • • • • )-*-h-''-h 

■ V 4(«2«— 1 ) 

whence 

.... 

dUii 


Hence, hy addition, 

2.t—1 •.•,—1 2a—1 2i—i 

0=2J—aA(a,-}-K, _ K,),. -f- aX(/(,—K,~-l\,_), ; 

and this niinst he true for all values of n ; put for K,, and 

2 ,J =rcL\[ k.),, — a\(—K,....),,, 

or 

i'e -1 

J = . ba( Iv 1 .... h, = j , 

which detenuine.s lln' arhitrarv constant, au/ we have 
dlog, -«„)2a-l ‘*V‘ .‘“iT’ 

= J,, - aA(^a,4lv,-lvi)„ 

2.—1 

-|-aA()(,- K, . . . 

(AVe are eoiujiclled hy want of space to omit the ilemonstm- 
tions of the remaining jiropoi-itioiis.) 

It may he proved hy the help of eipiation A that the ex¬ 
pression 

2 .. j -“.l/- aA((f, .‘k,’_ 

is a pi-rlect dilferentiiil. 

Now let us deliiie two new transcemlenls as follows : — 


d log, A1 {k„ It, - 2,, 1,1|. 4 «A(il; - K,....) I du,., 




and 


_ 

( (V—«2a—1) (■f/x-a.-,- l)L'vP 

d.l og.a^O /,n., ....).v^i ^ - .... )2a-i 

duu 

llx,^ 


3 ! _K""_ >, 

whence wc see that 

d , 2v-l d.log, aA(»,i l^-) 2 « -l 

"dnl ®K'h-K;,....)„— 

d lo g, aA(n,?t.^ .... )2. —1 
dua ’ 

and wc have 

(Flog, «/(«, . . . . ) 2 a —1 __ log^ .)Ca—1 

dUadHv dllv 

d logt a\(u,7C .)2t—1 , C^ 2a—1 g"2,>—1 • » «» )2i'—l 

* dUa «2|.-1 - aaa-1 ’ (d’(u ,.... )2a-l 

This proposition has been proved hy Brioschi, ‘ Annali di Mate- 
niatica,’ tom. i., in a paper entitled ‘Eojira alcune proprieta 


and 


. . . . )a = 


Ah a, a.., 


Coinhining these eipiations together, wti iive able to ileduee 

Al(n,4-2k,....)=(-l)",~‘'^^‘’’*'^“’' + ^^"Ul(.(,....). . (11) 

From whence 


a ff n fl 

2(K„J„- J, K, 




and also 

2,.(K ,.,rJ c'-J cK.., r')=t>, \ 

2„(KV. cJV.c'-J'r, cK'i',c')=<>. 

2,;(K ,,, rJV.e'-Jr. cK.V.c') = <»,. 

2r (K r, fj r, C ”* J r, cR r, c )= 

Let now 

Uy = )H| 1 V r, ,-f/JIgK j+ . . . . - 1 - »'« E y, nt 

w'y = f,KV, ,4 raK'i-. a 4 • • • • 4 

f,, = /«,J , 4^*8 J ,, 8 4 • * • • 4 »hi J ¥, n, 

e'„ = r, J V, > 4 r* J V, a 4 . . . • 4 JV. 

Then wc sliall have 

+ . . (13) 

Al(i<+2»7i....)=.~^*-''a'‘'+‘“'"'^\(AlK....) . (14) 
Now assume 

■ • (Kj,iVi4Ri,'jt’24• • • • 4Ri,fJ'n), 

ti(|= (Kj, iVi4R2,2^'j 4 • • • • 4R3,nVfi ), 


t*n=!-~(RMVl4K«,2t’24-4K«,nVa), 


6 z 2 
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from whence we obtain equations of the form 

rj=:»(Gi^iWi+Ga.iW2-f . . • • +G„,iWn), 
rj=7r(Gi,2W, + Ga,2«i+ - 4*G«.aWH), 


V„=*(G,y/,+G 2 ,,,7/a +-+Qn.«M«); 

we axe able to deduce the following relations : 

^rCif/^c J I/, c “ 2c (j,/| c •! I'', C} 

2|> G,,^ cE ,,^c' ^ 2,, (t,,^c'E i-j Ci 

and if 

*•'1 c“2f'G,.|C'Jf, c'j 8,/, C~2c'0f'| ,.KV, c7f, 0',,^ C^Q,,^ c7*’f 
then we shall have 

J V, c=2c'f,,,c'Kc', r, 
dV, C=^0'|., c + Scfr,c'Kc', r. 

If now we put: 

E(7<i 7<27(3 .... )=r^S//,<7ic C} 

and define a symbol 

Jc (?’i 7'2-)j=r/ . . ^Al(/ti7/2 -) ; 

where y is a constant, and also asanme 

K = r, 8,,, 8,,^ j-fj-j 5„, 3 -j- . . . . 7-„ Sy,n 

we have : 

Jc (/i+2;/?j7r, 7)a+2Wa7r .... )=.rc (7»,t’2 ....), 
and 

Jf ('’i+2S,i, Va + 2Biii, . . . .)rr«“^‘'’'' ^^*Jc7‘,/V3 ....)• 


It may he shown that it is possible to develope Jc(7>,7’2 . .) in 
a series of exiioneiitials in v, and therefore in u also, by this 
theorem. Hence Al(7/i . .) may also he expressed by a series of 
exponentials in n. We also find 


. 

// . « Al(f/^, ?/a . . . . 


2 a Tx. ( I'k — i'la A TT + J 8 a 7) 


Jc(/’i--7??i IT+ Sj /...), 


where, however, mx and j?a are 1 or 0. 

From this formula Al(I<^l/ 2 . . 'ii„)a may likewise be developed 
in a series of exponentials. 

Hence since 


ul{u^Va , . 7<„ )tt 


A\(u^Ua. . )a 


we are a1)h*. to express al{n^u ,. . . ),i as the ratio of two series of 
exponentials which corresponds witli the eorres])ondinjf ex[)res- 
sion of sin am n in terms of fund ions 0 in e,llij»tic functions. 

Such are llie principles on whicli Dr. Weierstrass has con- 
Btructed his theory of hyperelliptic functions. P’or more ijiforma- 
tion the reader is referred to Weierslrass's paper in the 47th and 
ri^ind volumes of OrelIc, and to Mr. Russell’s re])ort (‘British 
Association,’ 1872). The hyperellijitic dilferentia) eipiutions of 
Ihi* first (U’der, that is when a —2, and ]\(.r) i.s polynomial of 
the fifth dej,Mee, had under a somewhat different notation been 
])revi«)usly solved l)y Oojxd in tlie .SAth volume of Grelle's 
‘Journal,’ and hy Rosenlniin in the eleventh volume of the 
‘^lemoires de I’lnstifut ])nr divers yavants.’ The reader is 
referred to the G4th and (ioth volumes of (‘relic for the Iruns- 
formution of elliotic functions hy Koniosber^er, and to the 
doth Vidumc of the ‘Coiujtles Rendus’ for a paper on the same 
subject hy Hermite. The division of hyperelliplic functions was 
effected hv Hermite in the ;i2ud volume of Crelle’s'‘,lounia1.’ 

WEIGHING MACHINES. [E. C. vol. viii. col. 810.] An 
effective and ijovel hydrostatic w'ei^hin^' luacliine, available al.s() 
as a dynamometer, has recently been introduced hy Mr. Duck- 
ham, of Millwall. An open cylinder is filled with water, and 
suspended from a frame. A piston, fitting the cylinder, has its 
rod extending downwards, and terminating in an eye for the 
attae.hment of the article to he weighed. A dial gauge on the e.x- 
terior of the cylinder records the weight, through the medium of 
the ]uessurc of the jiiston on the water. The power is great 
compared with the weight of the machine, seeing that one of’ 
84 lbs. weight will show accurately all burdens from 1 cwt. to 


10 tons. The machine is self-acting, indicating the weight of 
goods in the very act of lifting them. It is made in six sizes— 
the smallest, to lift and -weigh 3 tons, itself weighs 50 lb. ; while 
the large.st, to lift aud weigh 50 tons, weighs 450 lb. The engi> 
iieer of the C-ly-de Trustees reports highly of the value and 
simplicity of this machine for the shipment of boilers and heavy 
goods. The machine may also be employed as a dynamometer, 
at any angle, and in almost any position. 

WEIGHT OF THE BODV, ab a test of Health. In the 
article Diet.vuius, E. C. S. col. 750, it is stated that “at llie 
cdiivict jirison, Pcntonville, and elsewhere, much im[)ortance 
has been attaclu'd ti> the preservation of the weiglit of the body,” 
and reference is accordingly niad(; f(jr further information to an 
arti«-hi under the present title. Now, among the several data 
that have, at dilferent times, been brought together by Quetehd 
and others in illustration of the growth and development of the 
human body, and practically applied to the recruiting of soldiers, 
sailors, ami other bodies of ])icked men, those that relate to its 
weight at dilferent ages and under dilferent circumstances, Ixttli 
in health and disease, are hy far Ihe most important. In the 
-work of reerniting, it is true that this element of weiglit is very 
generally ilisregarded, for the simple reason that the weight of 
la-althy ]>ersf)ns of the same age differs within Jimits too wide to 
be admitted as a ti'st wluu-e tin; sliiture, width of chest, and 
general conformation and as])ect of the body siipjily all the 
information that cun he needed. But the case'is dillerent with 
the jirisoiier. He must he admitted to prison whether well or 
ill, his elliciency as a workman must be maintained, and as the 
only doubtful and dillienll (luestion bearing on that e.tliciency 
relates to the dietary, which niu.4 always lie nioj-t* or less ojien 
to (jiieslion, his weight on admission is hahitnally ascertained 
in tile helii'f that tlie maiiileinmec! or increase of weight will 
serve to ]m)ve the dietary suHicient, while any con.''iderahh! loss 
of weiglit occurring on the average;, or in any considerable, 
numhei-of ]nisoners, must show its iiisullicieiicy. 'I'his is what 
may he called tin* nalmal view of the matter. Let us now' 
imiuire whether in lliis, us in so many otliei* tilings, sinqdicily 
of vi(!W is not inconsistent with the truth. ’J’Jie importance of 
this iminiry in a public point of view' will be reailily understood, 
wlien it is liorne. in mind that the dilference between a sulliciejit 
and «*.vc»‘ssiv<* dietary in so large a. mass of juTsoiis as occni»y our 
jirisons is an alfair of many thousands ol jiounds. The great 
dietetic reform alluded to in Dietaries, E. (J. S. col. 758, 
for instance, elfecled a saving, in the convict ]irisons alone, of 
25,000/. a year. 

The real facts relating to weight as a test of hc;dth, and es]»e- 
cially of the ellicieney of dietaries, admit of being very hrielly 
slated. (I) The weight of the. body increases witli its growth 
from infancy to the age, of its full devi'lopiueut (about 27 years). 
(2) After the ]>eriod of its full devi'lopmeut, the, body increases 
in weight during what remains of ai tive and vigorous life, to 
lost: it again in old age, and esjiecially in the period of decre^ii- 
tude, (3) At all age.'^, the body gains W’eight hy passing from 
exertion to inaction, and r/Vc nmi, ]ii-ovided the health is 
good, and the iligestive jiowers remain intact. (4) At all ages, 
the body i.s .subject not only to ])rogressive loss of weight in 
con.sumption ami other lingering maladie.s, hut also to frequent 
lluctnalions through obscure cau.ses. (5) As a general rule, 

1 jirisoners gain weight, under existing dietarie.s, so long as they 
I are not |iut to hard lahour, hut llien, also as a general rule, they 
li'se weight. ((!) ’J'liat this loss of weight under hard labour 
greatly e,\ceeds the gain during the previous ]ieriod of inaction, 
and may extend to one, two, or even three stones of 14 jioiiiuls. 
(7) That even the; largest of these, losses of weight is ipiile com¬ 
patible with health and eapacity for lahour. (8) That the loss 
of w'fight sustained by ])risoncrs at hard work does not admit of 
iK-ing com]>]etely maile good hy rest and a mon* nutritions diet, 

1 though some ]>risoners will e.ontiiiiie for some days together to 
make, flesh at llie rate of a pound or mon* ])er diem. 

I The genei’ul jiriiiciples last stated i-esnlt from rec.eiit inquiries 
at our convict prisons W'hich have not yet been made puhlic ; 
ami W’hich are calculated to inspire the important caution that 
w'heu a prisoner complains of weakness and inability to do the 
w'ork allotted to him, the loss of several pounds of flesh is not 
to he .re.ganled ns a sufficient confinualion of his statement. 
The subject of gain and loss of weight in relation to prisoners, 
their dietunea aud their work, is one which re<iuires, and w'ill 
rejiay, a careful and systematic, inquiry. 

WEKJHTS AND MEASURES. This subject is treated with 
much fulness in E. G. vol. viii. col. 15 ; while the i*rincipal 
Btundards, determined with scientific precision, aie described in 
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Weights and Measures, Standard, ihul col. 833. Since Trade, E. C. S. col. C33. This licins the most imnorUut of 
these articles wore written, a Warden of the Stmulanls has Ih ch the stwei-.il kinds of crain for Enj'lish use, wo will nreaent 
uppoiiitm [bTANDAUDs J )ei»artmi:nt, E. S. col. IDol I to take tif'ures in somewhat greater detail, sliowiug the imports ol ^\heat 

charge oi ^1 the imperial standards, and to superintend the veri- and wheaten Hour in the latest year : - 
lieation of weights and measures throughout the kingdom. The 

Annual Reports pnhlished hy the Warden give valuahle infnrma- Iiii^iortu nf II ’lu'iit in 1872. 

tion concerning the state oi‘the imperial staiuhmls of pound From Russia . . 17,s4 t.ddiW-wts. i'lO,.")!)!,335 

weight, yard measure, tSic., as Avell as of the numerous secondarv „ Denmark . . 431,170 „ 2!){),812 

standards. All statutes relating to weights ami measures eii- „ Germany . . 3,:'S7,710 ,, 2,040,40!) 

lorccd hy local authorities are dependent on the projier verilieii* 
tion <jf local standards hy tin* Warden. 

In 1804, the use. of the metric, sy.^^tem wa.smade ]>ermissive, hy 
the Act 27 & 28 Viet. cap. 117; which jirovides that all eon- 
tracts made in terims of tin* Metric Systdu shall he reganled 
us valid in the United Kingdom ; .and it gives a .schedule <if the 
E(juivaleut8 of French Metric Wc:ight.s ami Mea.suri!.s in Engli.sh 
standards. 

WEIGHTS, ASSYRIAN. The best tre.atise on Assyrian 
weights is a small p.am]ihle.t hy Mr. E. Norris, hearing the title 
‘On the As.syriau and Bahylonian Weiglits.’ This, however, 
was published several years ago, and r«‘ipiires eon.sider.ahlc 
moditication. The general opinion of stnd«*nts is, that there 
were two systems in use in the En]ihiates Valley, one As.synan, 
the. other Ikahylmiian ; and that the projuirtion of the Assyrian 
to the Babylonian system was that of two to one. Although 
(lilferent standards of weight Avere in use there does not appear 
to he any proof of this dual system, except a.s regards tin* 
mana or mamjh, of Avhieh nanu; tlu*r<‘ were two weights in 
u.si*, one weighing about 31 oz., the other one-halt of it or 17 oz. 

The smaller mana was sometinie.-s called mana gina. Then* tw’o 
weights Avere used hoth in A.ssyria and Ualuloniiu Threii sup¬ 
posed Avi'ights given by Dr. Jlincks and Mr. Nx vris. the tsv, the 
la or par, and tlu! ik or pat, ilo not e.xisi. The Assyrian s\ stein, 

BO far n-i Ave knoAV it, Avas as folhtws Tne shekel Avas the 
loAvest AVeight; it Avas etjuul to about ,11 dwt.c 8 gr.-'. The 
mana-gina i-iptal to :}0 shekels ' ] Ih. 5 oz.i eai*te next. This 
Avas folloAved by the Juana or maueli ; ri3i2, equal to two 

jnana-gimi or (iO shekels (2 Ih. Jt» o/,.). 'I'he highest, weight Ava.s 
tlie talent, ealli'd kikiii',' Ih-h. '^23: it c'<|nalle<l (H> Jtian.!- j for making either di.se-wheel.s or Avlieel tyres, by (he use of 
gina, 01 ’30 mam*h.s (85Jlis.). Inulion.-; of these weights w«*re | rollers and spindle.s varying in diameter. A white-hot disc- 
in use, of the.se Ave kno.v thi* two-third-. t»f a mana, the half ■ bloom is fed into the machine in the »ine case, a hooji-hlooni in 
iiiaiia, and the third of a mana, the fomtli of a mana, the lifth of the other. Ah-.ssrs. I’etin and Gamh*!, in 1870, hronglit into 
a mana, the sixth of a mana (called by Mr. Norris six /.•?»), the ejieration a new motle of making .*teei tyre-> ; they are ina(h* 
eightli of a mana (called by Mr. Norris eight /a), and tin* half avIioIIa by ndlingf, a\ itlioiil the aid ol' ihe.-teiim hammer or the 
shekel. hydramie press; the compression and tie* drawing are I'lfei'ted 

Various standards of we.ight. Avere iii use, one was called the by (nie o]H‘ration, and tlx* steel is said to ctiine tail of the 
standard of ('arkemesh, amAher the standard of tin* Goddess of machine in a ver\ tou.di condition. 

Nineveh, a third tlie standard of the (oKlie.'^.s «»f Arhela. As-y- Mr. E. li, Scott, ol .Manche'^lei', has invented a nindi* of 
riaii Aveights Avere made of lu’onze and stone, the hronze ones in making the teeth of wheels more aeeiiratel\ hy casting than 
tlie lurm of lions, the stone Aveights in tlie form of duck.s. Tin* in tin* ordinary way I'V cut ting. 'Dn* mould into Avhich (lit*, 
weight Avas generally Avrilten in Guiieiforni cliaraeler.s, and mofd im ltetl metal i.s poiiuid i.^ eonin'cted with a, train of mill-work 
<tf the. bronze Huns bad bilingual legends in I’lnenician ainl winch in aires aecur.de dividing, perfect, form of teeili, and exact 
Gnueiform. similarity among them all. 'I'lie jdun is snilable for spur, bevel, 

WEIRS I Dams, E. G S. col. (jOc]. or iiiurti»*e Avbeels (dany diameter. 

'WEI J)TNG j E. G vol. Aoii. c(il, S43|. Iron ]»lates for boiler^ A I’ommittee appointed by tin* War Ghire has (Mmipleted 
are iioav fretpieiitly fastened by Avelding inste.-nl of riveting ; by (1.873) un eliiborati* series (»f e.xja iinn nts on the wheels of gun 
the aid of a machine introduced at, M;iucln-,ster in 18(5!) I»v carriages, comparing IIio.m* mini* at the royal carnage fadory 
Messr.s. Beeley and Hanson. '!'he ])lates, Avhen healed to the with olliens manufactured by ]Mi\ate lirm.s. 'rin*. varieti»!s ol 
required temperature, .and the edge of one lapped over the edge eoiislruetion Avere consideralde. 'Pile mivi*s Avere (d Avroughl 
of the other, arc brought under the, re tioii of a row of stampers, iron, east .steel, ;nnl giin metal ; the spokeii were of oak, rouinl 
exlcndiug side by side the Avhole I ngth of the .seam. Tin* iron, flat iron, and steel jdatr ; tlie felloe-! Avere of ^ ash, 
stampers are lifted by c.am.s on a lolaling' shaft, ami ari; pre.-M-d beech, trough iron, tulmlir inm with a I) M clion, :ind'P iron 
doAvn by springs to inerease the jicivussive force, whereby tin* A\iib u.sh ]>ai king; tin* tyres avcia* ol ring iion, Iroiigli iron, li 
jilate.s become Avehle«l toge.tber. Kor Avehliitg tubes iuste.id of .section iron, and two irmi semiciiele.s. All tin* Avheels were 
jdates, the bottom fact* of the stampers are curvet 1 inste.-nl «4 alike live feet in di.imeler. They wt re severely te.ded, in 
flat. If the sh.aiie of |be article to bt! AVelded reiiuires it, one or I regartl to several qualilie.s retpiiied in gun-carriage Avlieels : 
more, of the stampers^ray be placed temiiorarily out of actitiii. (1) Streiigtli ainl etiduranct* of wear ami tear ; (2; Non-li.ibility 

M. Rust, BaA’urian. lUBjicctor of salt works, lia.s iiitrotliieeil .a to rajiitl tleterioration by elimatic (‘xposure ; (3; ( apabilily ol 
new mode of Avelding copjier. When tlu; cojiper is Inought to a being easily uml quickly repaind in the held ; (4i Lightnes.s, to 
red heat, tlic surfaces to be welded are sprinkled with a jiowder ea,se the dr.iuglit; (5) Powe.r to resi.-,t the injuritius etlects ttf 
compoBcd of om) part, of pho.sphate of soda ami two of boracie. long continued storage. The be.sl wa.-. fouinl to be, the service 
acid; being then heated up to a bright clie.ny red heat, the wheel, us maile at Woohvich. It Aveighs 2 ewt. 3 lb.; the nave 
copper is wedded by the blows of a wooden hamiuer (iron being is of Avrought iron, tlie nijx; bo.x <d‘ gnu metal, the .-iiokes ol oak, 
too hard). Two copper rod.s, cylinders, or tubes may be AVelded tlic felloes ol u.sh,and tne tim ol ring iiDii. 
in this wav, by bevtdling the,ends ; and a chain maybe made of India rubber tyres are adojded for the wlieels ol traction en- 
links similarly welded. As the presence <»f carbon or charcoal gine.s [Traction E.voineh, L. (J. S. c.(»1. 20!)8j. 
would interfere with the Avelding, the coriiier is heateil in a clear WIllSI’, n game at cards of df>ubtful origin and elMnology. 
-ras llame. Wliist is ]jr.diahly i»f Kngli.sh growth, and it Bcenis to be u 

WHEAT TRADE. Tlie relation home by the imports of development of a simpler game called triumph (corrupted into 
wheat into the United Kingdom, toward.s tlm.se of other kinds trump), which Avas much jdayed early in the sixteenth century, 
of grain, is shown for a series of yeoi’s doAvn to 1870 in Corn Trump was pos.'ihly oi coiitiiiculal origin; at all ev'ents the 


r ranee , , 

Austri.i 
-rurkey . . 
Egypt 

I’liitetl Slate 
('hili . 
t^iuada 


2,813,010 
5 1,732 
838.073 
2.;537.288 
8,000.-103 
1,431.12.5 
1.71! >,37 8 


Gtlier countries !,!)!,*7.731 


1,840,271 
33,!)7!) 
451,20!) 
1,178,075 
r»,.5!)3,r)01 
!) 17,538 
1,138.437 

i,331,5!>0 


41,!)1>0,228 i'20,040,870 

Miieli confusion exi.sts iu the ollieial accounts, by tin* entry of 
corn import^ Mimetinn**' by the (jiiarti r or bii.-^hel, .*«onu'times by 
the cwt. or ton ; and ol Hour ]»y the 'wcl and by tin* cavI-. : 
but iinilbnnity 1*^ Iwing grailiiall\ introi/iiceil by tlie use of 
Aveiglit insl<.*ad of ineasun* in both canos. 


Impiiriaof Hlaat h'lunr in 1872. 
From (brniany . . 1,0.'i 1.571 cwt.*.. 

., France . . . 1,311.105 „ 

,, United (■'tales . 743,112 „ 

„ Canada . , , 33!),300 „ 

„ Other countries . !)17,308 „ 


£ !»!) >,r).58 
1.22!),370 
027.823 
2!)8,257 
!) 10,175 

i’1,0!)2,l.8!) 


Russia, a chief s(orehon^e for Avlii*at, snj'plie.s Vf'ry little in tin* 
form of Hour. 

WHEEL MANrFA(''PrKE | E. C. vol. viii. col. !)()1J. 
i M'-^m*-!. Walker, of Leeds, iiitlotlnct-d in iMi!) a new machine 
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oarliest l^iiowii iiioiiliou of it, uinli;r tlu; name of Tiumji, is in an 
Italian Avork (‘’(’npitolo dtl Ciinco dalla Priinero’), by Ik'nii, 
piiblislied at Ituino in It is also included l>y Jlabelois 

{circa 15^0—-45) as la triimiphr., among the games played by 
CJargantua. It (hs s nr)t follow, howi.ver, that trionii or triumi»he 
was 1h(i same game as trunm ; for then* was a game, calliMl 
Fnaich Uutf (rid!' and trumn being synonymous) of a dilferent 
charaetei', which may be, the game alluded to by Jlemi and 
Rabelais. The earliest reference to truin]) in English is believed 
to be in a sermon ‘On the Card,’ ])reached by Latimer at (St. 
Edmund’s ('hurch, Cambridge,, the Sunday bel'orci (Miristmas, 
1521), Latimer mentions the game under its corrunted as well 
as its original ai)]jellation, and clearly alludes to its cnaracteristic 
feature, s i/., lhat of trumps winning other suits. During the 
latter half of the sixteenth ce,ntury trump is freffuently referred 
to, esjiec.ially in (dd jdays. It occurs in ‘Gammer Gurton’s 
Netslle,’written by ]>isho]» Still (liivt printed tool); uiid it is 
also met witli in ‘Antony and (.’hiopatra,' act iv. scene 12. 
Tht‘, ri'peated allusion to card playing in the jtassage referred to, 
leaves ikj doubt as to the ])un (.anitained in the woid “triumjth.” 

About the beginning of the sevenlecuth century the game wa.s 
also called nijr. I’lit! etymology of rulfc is very doubtful ; but 
it was clearly used as a. synonym for trump, for Cotgrave (‘ French 
and English Dictionary,’ Kill) exjdains as “the card- 

game called rulfe or truni]).” CContemporaneously the game seems 
to ha\ e undergfuu: modilic.ution in England ; at least we now hear 
for the first time <4' lunioarif. Tlu' game of rajl-ainl-hoiivunt was in 
fact Avhist in a crude form. ‘ The t '(tmph'at Gamester,’ by (’liarles 
(Jotton, 1074, says that rulf and honours {alias shunm) Avas 
jdayed with a pack of lifty-two cards, the. ace ranking highest. 
There were four ]ilayers, two being ]iartners against the, other 
two. Each ri'ceived twelve cards ; the remaining four Avere hd’t 
as a stock <m the lalde ; of these the t(»p was turned n)» for 
trurnjKS. The score Avas nine, and the game Avas Avon hA"^ tricks 
and honoiU'S, three honours reckoning as two tricks, four lionours 
as four, t'otton procei-ds t(t remark that “ Avhist is a game not 
dill'ering much from this, only they luit out the deuces uud take 
in no stock.” 

The furtlicr changes in the constitution of the game of rulf 
and honours, and tlie tinal alteration of the, name to whisk or 
'/c/j/.s7 ajuieur to have taken place early in the seventeenth cen¬ 
tury, The, first mention of Avhisk is prohahly in Taylor’s 
‘ Motto ’ (U)21). (S]»eaking of the iirodigul, he says :— 

“ He flings liis iiKPiicy free wilii carclcssiicssc, 

A\ iiovuni, iniiiiicliiuicc, niisclnirii'c (cliuse ye which). 

At onc-iinil-tliirty, or ii1 ])oorc-iiml-rich, 

Jtiilf'c, hIiuii, trump, nody, whisk, hole, sunt, iicw-cnt.” 

(Soim^ forty years later the name of the game Ava.s altered to 
AA-hist. Tin* earliest use of this spelling is ]>rohahly to be found 
ill the second part of lludiliras (spurious), 1003— 

“ Out what Avus this ? A game at whist 
Unto our IMowden-Caiioiiist.” 

The Avord Avas sj)elt indillereutly Avhi.sl or Avhisk until the end of 
the se.vcnfeeiitii century. Goltun says the game Avas “called 
Avhist from the sileiici* iJmt is to be observed in the jday.” Later 
Avritershave ado])ted this«leriva.tion. Johnsim cautiously .says “a 
game at canls re«(uii’ing close attention and silence,’’ but he does 
not derive the name of the g.inie from the “interjectio silentium 
iinperans ” (Skinner). Seymour, in his edition oi‘ the ‘ Gom\)\eat 
Gamester’ (1774), says, “ whist, vidgarly called Avliish.” Look¬ 
ing to the fa(‘,t that the original name was whisk, theAvhist-ftilence 
theory seems to have, been taken for granted too hastily. 

In the. latter ])art of the seventeenth century, Avliisk and 
swabbers, or whist and sAvohbers, seem to liuve bei'i) tlie syno¬ 
nyms for the older game of rut! and honours. In 1082 Fielding 
mentions Avhisk and swabbers as a game greatly in vogue, and 
(Swift, in his ‘E.ss{iy on the Fates of Glergyinen’ fl72s), makes 
Archlusliop Tenison say, “ He hail heard that tlio clergyman 
used to ])lny at Avliist and swabbers.” In Grose’s ‘Ghissical 
Dictionary of the V’ulgar Tongue ’ (1785), SAvahhers are defined 
to he the ace of hearts, knave of eluh.s, and ace, deuce of trumps 
at whist. It i.s believed tliut these cards when played entitled 
the lioldcrs to some additional stake ; hut the Avoid and the mode 
of ])hiy" whicli accompanied it soon went out of general use. 

It is curious that, although the precursors of Avhist had 
enjoyed favour in high places, AAdilst ilseK in its infancy avus 
chieily i)layed in Ioav society. It is described by Cotton as “a 
tavern game and in J''uri|ubar’8 comedy of the ‘Beau’s Strata¬ 
gem ’ (1707), Mrs. Sullen speaks of whisk os a rural acconi- 


WIIIST. 2188 


jilishnieiit,” «[uite beneath the notice of a fine lady from London. 
.Fielding and I’oju; also spi^ak of it disparagingly, though later, 
in "roiu Joiie.s,’ the former Avriter mentions the game as being 
played by }H'rson8 of rank and ])Osition in town. 

It seems to haA'e been about 1730 Avben Avhi.st rose out of its 
obscuritA% At that time the onlinarics, Avliere gambling had 
been carrii'd on AA'ith the most scandalous abuses, began to be 
superseded by coffee-houses, the analogues of our modem clubs. 
It is on record (‘Arcba-ologia,* vol. viii.) that a i>ai'ty of gentle¬ 
men, of Avhoui the first Lord Folke.stonc Avns one, used to 
freipient the CruAvn Coffee IToust.^ in Bedford Row at this period. 
Tliey studied Aidiist carefully, as appears from some of the rules 
they laid doAvn, such as lead from tlie strong suit, and attend to 
the score. 

Sliortly after this, Edmond Hoyle, the father of the game, 
mbllshed his celebrated ‘Short Treatise’ (1743). ‘J'here is but 
it lie knoAvn about him. He aams born in J()72, it is said, near 
Halifax, in Yorkshire, but il, is quiti; certain that he did not 
belong to the York.shire family of Hoyles, Avho came from 
Flan»ler.s and acquired estate.s near Ilalii'ax temp. EdiA^ard III. 
‘riiere is an Irish family of the name of Hoyle, and one Edmund 
Hoyle Avas ajtpointed registrar of the ju'erogative court at 
Duidin (a ]*laee AVortli (JOO/. a year) in 1742. Chambers (‘ Book 
of Days’) intimates that this AV’as the same Hoyle, but Ibis 
seems doublful. The name Edmund, or Edmond, Avas common 
in both the Yorkshire and Irish families ; and as about this time 
Hoyle Avas nniloubtedly engaged in writing on games and giving 
lessons in Avbist, it seems imj^ndiable that he al.s(j held this oHice. 
It is bidieA’ed that Hoyle Avas educated as a harristej-, and he 
slyleshini.self on his title pages, “ geiilleman.” He Avas a man of 
good education ami moA’ed in gooil .society. His ‘ (Short Treatise,’ 
ran through many editiuii.s, and Avas a lucky hit for both author 
and jaiblisher. Jn tll(^ e.irlier editions (probably draAvn nj) as 
notes for the use of ])uj)ils) he states his (diarges for ]»rivuti! les¬ 
sons ; and numerons contemporaiy anfhors notice the fact of his 
h'aching Avhist professionally (‘ Rambler,’ May 8, 1750 ; ‘ The 
rolilc Gamester, or the Humour.s of 'Whist,’ 1753; ‘Gentle¬ 
man’s Magazine,’ Fibrnavy, 1755). Hoyle died in Welbeck 
Street, August 21), 17(!0, aged !)7. 

At the time. Avhen Hoyle Avrot.e, the game Avas ]dayod ten up, 
and the slock Avas di.scontinued. This introdncisl the odd (rick, 
an element of great interest in the lu’esent game. The game 
udA'aneeil rapidly in public favour, and was ])layed as now by all 
tho.se most favoured by birth and intellect. 

One more change in the game since Hoyle’s time has to he 
recorded. About 1800 short Avhist was introduci-d, tlie .score 
being altered from ten to five, and the “call ” for honours being 
aboli-shed. It is said that Lord Peterborough having lost a con- 
sidcruble sum, the friends Avilh Avlioia he Avas jdaying otfered to 
give him his revenge at live points inste.ad of ten, that he might 
the more quickly recover his loss. ‘J’lie mnv plan soon became 
popular; and short Avliistisnow played, to the exclusion of long, 
at all the clubs and in the Lest ]»rivaLe circles. 

'J'he latest stage in tlu* history of Avhist dates from about 
18.58—CO (‘Quarterly Review,’ January, 1871), when a knot of 
young men at (’amhridge, of considerable ability, found Avhist 
to olfer sucb u held for intellectual study that they practised it 
systematically Avith a vicAv to its .scientific invesligation. The 
little .society held together afterAvards in London ; and in 18C2 
one. of its members brought out the Avork ])uhlished under the 
name of “ Cavendislq” the pvineipuV lAqeel of -wliieb as lo reduce 
the rules of play into a systematic form and to illustrate tho 
pAiuciples of fke nveaiis of niodid baAids. Tavo years 

after ap]»eared the ‘Treati.se on {Short Whist,’ by Mr. Clay, a 
most useful and suggestive work ; and a little later ‘ The Theory 
of AVhi.st,’ by Dr, Pole, addressed more especially to novices ; 
but of great value to players of all grades. Taken together, 
these three hooks funAish all that can l)e learnt by r(!uding the 
game. They pre.seiit it both theoretically and practically in the 
])erfect state at Avliich it has arrived by constant elaboration 
iluring the Iavo centuries that have, elapsed since it assunied a 
definite sha])e and took its present name. 

Tlu; construction of the game of whist is so simple and so 
Avell known, tliat il will not be necessary to occupy space by 
describing how it is jdayed. All that renudns is to expain the 
principles w'liich should guide the scientific plajy^er. The first 
and most important of these is io lead originally from the 
strongest suit. A strong suit KftSB? t<^ fbat contains cither a ^nreat 
number of canls, or several cards. The suit contaming 

the greatest number of cards bft chosen for the first or 

original lead, ^juits coutainixigll^^^^ more cards are numeri- 
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J containing/ tliive or loiss cards arc nnmericalty 

The object in leudiiif/ from a strong suit is to exluiiist the 
larus 01 the suit iiom the other luandH, keejiing tin; long e.ards in 
/OUT own. These cards are frequently of great service to\vald^ 
.In; end of a hand in forcing the opponents’ trumps ; also if 
i^ou get the lead, when the triiin ])8 are gone, these long cards are 
atrtain tricks. Moreover, if you lead a weak suit and tlie 
idversaries are eventually hd‘t with tlie long cards of it, they 
nay have tin; oi»porUinily of using long cards in u similar uay 
igainst you. 

Some players, in direcd opposition to tin; ahove rule, will open 
In* game hy leading a single curd, in order to make tricks by 
.rumping Avheii the suit is letl again. It cannot he (h‘nied that 
licks are sometimes gained hy playing a trum)>iiig game ; hut 
.he more, prohahle rt'.sult is to sacriiice your jtartiu r s hand and 
dear the suit for the .'ah ersaries. No ju'nof cun he gixen a.s to 
ivhicli is the host system t(» ])uisue, hut the following argument 
is .strongly in favour of the long suit syst.i*m. 

It must he ever Lome in mind that, whist Is a game of jiarl- 
jer.ship of two against, two, anti that the hands of Iwo partners 
he most advantageously ^dayed when comhiiiod. This com- 
Dinalion can (.mly he elfceted liy adojiliug a .system which your 
luirtner can ctiinprelieml without fail, and 'eonsequeiitly one 
rt’hich adapts itself ttt every hand. Now, il you atlojd Hu* 
Lruin])ing system then* can he no unlfumdty in your opening. 
Vou miglit havi; none of a suit, Avlieii you could not leatl it ; or 
coin- minimum might he two, when the ptdicy of leatliug it 
would he douhtful, or three, when it would hi* useless. Again, 
liter leatling a single card you eaimol jier.si'veie in the system, 
)!’(lit anything t(j further it; your ne.\l lead miust he on some 
.)lher ground, ami this would elfectually ]u«*cejd comhim'd 
iction. J..a.stly, your ])lan i.s easily defeated hy an adverse lead 
)f triiin})s (to Avhieli your ojtjioneiits would frupivMitJy re.sort 
when tlu:y discovered your tactics), nuh ss you haj.peiie«l to he 
.(o strong in trumps that y«»u coaiil out-last tlu adverse hands 
liter having trumpeil ; hut in this case your game uould he t(* 
lead t.riim]M, as will he shown iii its ])lnc<‘. 

The long suit opening is iVee from tiiese ohjections. It is 
niiil’orinly practicable, as every hand must contain at least one 
suit of f(')Ui“ or more car.!... You cun penseveiv in your de.sign 
every time you gt-t the lead ; youi* judicjitioii to your partner is 
po'.itive and iiniroiaii ; and the oj)poneni.s are. ]»t)\\erless to 
ohslnict you directly, their only resource being to hring forwai\l 
‘^iniilai* coiinter-plaiis of tlicir own. It may he ad<le<l that the 
c.Njicrieiice of some two c(‘nLiirieH has liul all judges id’ the game 
to ado2»t the long suit sy.stc-m of opening. 

Tin; next «|UestiuJi that aiise.s is, which card of the long suit 
diould he le«l originally { You should generally h-ad Ihi* lovve.st 
•ard. ^'oln■ ]iarlner will ])Ut «m his higlie.st, and so assist to 
jlea]'the suit, Avhile ytui hy keejdng higli cards of the suit in 
cour own hand stand tlu* lu-st eliaiice. of obtuining the lead 
It a future lijne and of hrinijiinj iu the suit (/.<., of making 
ricks witli the long cards) alter the suit has been cleared or 
Shlhllfilicd. 

'When, however, the long suit contulus liigh car<ls in se.(|nenee 
,'ou shuiild Ijegin by leatling oin* of the .scfjiu'nce (generally the 
liglie.st.) lest the. first trick is given to a low card of tlie atlver- 
•aiy. Also with ace and nujre than three .small card.s, the ace 
hould iirst he led, h*.st it is afterward . tiainqmd. The following 
.able shows the, principal hiuls I'roiu high cards, and the exc- p- 
dons to leading tlie, highest of cards in set^uence ; — 


llohling. 


Lfiid, 


A(*(', king, &(*. 

Ace, king, quccn, &c. 

Ace, queen, kmive, &c. 

Aee, and fuur or move sin all. 
King, queen, &.c. 

King, f|uccu, knave, uud one 
small. 

King, queen, knave, and jiiore 
ttmn one small. 

King, knave, ten, kc. 

King, knave, ten, nine, ttc. 
Queen, knave, ten, &c. 

Knav'e, ten, nine, &c. 


King. 

King, du n queen. 
Ace, then «|ueL’ii. 

King. 

King. 


Knave. 


'I’en. 

Nine. 

Queen, 

Knave, 


and small iniin])s, or ucc ami several small trumps, or king, 
queen, &«•., of trumps (unless you also have tlu; knave or w‘n\ 
lead the lowest. 

When you obtain the lead after one or more tricks have been 
played, you may either open yoiir own strong suit, a.s already 
explained, or ri;turu your jiartner’s lead, in furtherance of his 
origiu.il design, or if you have, already lm<l the lead iiml liave 
opened a suit y(ui may continue it. As a rule, it is advisjihlo to 
ciintinue ytmr own .suit ; if you have a weak liand and your 
narlner ha.s aireiidy opeiusd a .suit, you shoiihl generally return 
his lead. If voii have a strung hand ami a ^^o(»d .strong suit, 
containing Imtli numerical ami cominamling strength, you 
shniihl generally open your own suit when ytui lir.>t oidain the 
lead. No more di-linile rule can he laid dtovn for thi.s ](eriod of 
a hand ; for the ]»ro}u*r iilay depends on the jm vioim full of the 
curtls and on the stale of the game. The. direii, >ns given may 
be summed up iu the maxim, ifceh/ rlniiujimj siain, 

AA’heii you return your itartiier’s lead, you should return the 
wiimiug card if y<ui have it. With this exception the card you 
should return ilejieiul.s on the numhev of the suit you Imhf nt 
the time you return the lead. If you remain witli two of the 
suit only, you .dumlil return the higi'M.st : with imm* than two 
the lowe.st; in other words, nlitru t/ir of a uunu ricolJij 

alroufi tlif liiiiln'itf of o ininicriciil/if inu/,- suit, ’rhe reason 
is that, if you hold (uily two cards when you ivtuvu the 
suit, voii ui'e weak, ami slmuld sacritha* yourself b; Mqqiort 
your ]>iirlm r, and to emihh* him, if he thinks lit, to retain 
in hiH hand a high caul of tin* suit of his own cii(»osing. 
A'iiis is called jdaying a .sbi/o/l/o aiaj/ c.avil. If \on hold more 
than two cauls you may he as strong as lie is, and his part¬ 
ing with his best caul on the, .second round will only havi* 
the elfect of leaving the eomniaml with yon in.sLea<l «tf with 
j him. It may 1 h* tlmf. yoii ri*miiin with one high card and with 
one low one, and here the adv'antage of retiiniiiig the higli om* 
i.s obvious ; hut you shoiilil .still adhere to the rule even witli 
the smallest cuuhs, as it enables a good partner to calculate 
where the other cards of the suit lie. b’oi* i xainple, yourjiart- 
iiei- leads a suit of which you holtl ace, throe, two. You win 
with the ace and leluni his lead. Ahiu are hound to return the 
I three, ami not ih< tiro. A\ hen your two falls in the third round, 
he will know that voiulo not Imld another caul ol tliat suit. Jlul 
.supjMiso your c.iuls to havi* been ace, four, three, two. In 
vetiiriiing the suit y«iu are liomid to choose Mu* two. Al’lerthe 
third roiiml your parlni'i* w ill conclude with ii-rtaiuly that you 
hold at lea.st om* more of the Kiiit. 

'Phis is an jn.staiiee of what is ealleil a whist convention. It 
being iiujst.s.sihle to draw the line where _\ou do not ."IrengMieii 
your partner by returning the highest caul of two, the rule is 
e.\l,ended to all <*a.se.s. wlieMier the caul returned is u strengthen¬ 
ing (iiu* or not, parti) lor the sake of unitormily, and jKirtly to 
enable your paitnei* to count Y<air hand. 

Lastly, a.s regards leads late in a hand. Here, ow'hig to an 
uiitovvaul fall of llu; c,iuls or to information di-rived Iiom the 
previous jday, you may <U:ein it e.\pi;dient not to jierseveiv. with 
a long suit ; or to (qien a suit in which, though no| led hy your 
j }»artner, you think it probable he has strength ; or to ojum u 
suit in w'liich he must turn out to liave stiength, in order to .s;ive 
the game (see l’hi>ing to the Seem*, iiifro.) This is called a forcnl 
hail. When yon make a /breed lead i'roin a suit of h*.s,s than 
four cauls, lea^l the liighest caicl, .sacriticing yourself as before 
remarkeil, in ho\ie,s of Mqqiorting your partner, lienee the 
I maxim, 'irlu.n ohl.i>/cil to ojn ii a inah sai/, taut the li/liihrst. 

I When a Vuu;.e.d lead is made, the suit ehosen will depiMvd on 
j»revious observations and inl'euaieeR, d’hns ; your paiiiier, when 
jiot able to follow suit, lam tlirowu uway lioin some other .suit. 
This iiidicate.s that lie is weak in the .suit discarded (see, how¬ 
ever, Discarding, iii/ni, lor cases where the discard indieate.s 
slrength), juiil if you make a forced lead it flhould be from the 
suit he has not discarded. t)r your right hand adversary liu.s 
disi;arded a suit; you would choose that suit, leading up to the 
weak hand, and would uvt/id a suit clio.sen as a lead by your 
right luuul ojqionent. The reverse rule apjilies to your left 
liand adversary. You wouhl leail a .suit through him iu w’hich 
he has uliown strength eilhoj- hy leading it or hy not discarding 
from it. It i.s more advantageous as a rule, to lead iqi to a wx-uk 
feuit than Ihrougli a strong one. 

The general rule second hand is to phnj your iowest curd. You 
retain such strength as you ludd in the leader’s suit, and so may 
prevent his endeavouring to >vin with a low card, Ihrougli hold¬ 
ing a high ono (called Jincssimj) when the suit is returned ; 
and your partner has an even chance of holding a liighcr canl 


Some of these rules do not apply to trumps ; with aco, king, 
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limn the fourth phiytT, and consequently ahoui an even chance 
of winniii" the lir.st trick. 

Hut as ill the case of the lead, so in the case of the second 
liaiid, one of a 8tron>; nequeiice .sljould geiK'rnlly be played in 
]tTefercnce to a Binall card. When you have ])layed one of the 
.se(|nenc(^ you still remain with a hij.fh card oviu- the orij^iual 
lcad(‘r, and so ])rcvcnt his iinessinj^ successfully when the suit is 
i'i turn(Hl; and hy putting' on the hi;'h card in the finst round 
\ on may save a still hi'dier one fictiii your ]>artner’8 hand. The 
t,ucstion then arises, wliich card of a siapience should he put on 
second hand i When a scfjuence card is played hy any one hut 
the leader, the rule is jtlid/the lovcst of a sequence. This is 
aiKither instance of a whist convention, wliich may he thus ex¬ 
plained. You naturally win or endeavour to win a trick with 
the smallest caul you can ; thus, holding ace, knave, fourth 
hand, and heing uhlc* to win the trick with either, yon would 
not waste tlie ace. jf the cards held are f|ueen, kn.ave, it make.s 
IK) dillerencc! which card of tlu.se two is ]daye<l, as when together 
ill one hand they are of eoual value. Ncverthe.le.'^s yon al»i<le 
liy the mil', whicli is natural in other cases, and play the lowest, 
a<lo[)ting a uniform system as being most favourable for the. 
coinhined .‘ictiun between j)artiiers already .spoken of (.see also the 
Ooiiversation of tlii' (bime, iofra). With one comhination, viz., 
that of ace, (jueen, &c., .a higli card should soinelimes he put on 
:-econd liaiui, though you have, no .se([uence. The details of this 
case and of tlie eaid to ])lay cecoiid hand, when holding a 
.■jeijueuce, ai’c gi^■en in the. I'ollowing table :— 

ILililiiij.'. J*l:iv SL'cmitl lliiml. 

j Arc, king, Ao, King. 

.\i'e, queen, knave, i^r. KnuM’. 

I .\cc, queen, teji, A'c. (iuec'ii. 

1 Ai'.c, (luccn mid tlin'O or mere (iucen, tmt if strong in trumps, 

' smull. sinaliest. 

King, qui'cji, &(!. (iuoen. 

King, knave, ten, &c. Ten. 

(iuciM), knave, ten, Ae. Ten. 

(pieeit, knave and only one small. Knave. 

Knave, ten, iiiiu', Ac.' Mine. 

Knave, Ion and only one Mnall. 'JVii. 

Ten, nine and only one small. Niiii-. 

Kenii'inlier, the lovve.st of a seipieiice, 'rims, with ace, king, 
(|ueen,lhe, (juecii, and so on for other cases wliere the seijiience i.B 
continued. 

The above rules vary somewhat in the ca.se of trumps. Y'ith 
ace, king, and small trunips, or king, iinecn, and small triim])s, 
it is sometimes right to ])a!'S the first round, i^lso the turn-u]) 
card makes a didereiice, as in the. c.ase of ace, queen, knave, &e., 
if the king is turned to your left, of eouiscyou put on ucc .second 
hand. With ace, queen, tiui in tninijis, jday the ten second 
hand. With ac.i', knave, ten, Ac., in trumps, put oii ten second 
hand, hut not in other suits ; for a small trump is often led 
from king, ijueen, but the, king from king, qnee.n in jilain suits, 
Hciicf! in the latlerca.se, if a small card is led, either king or 
(pieeii must be. in the third or fourth baud, and the ten would 
lie ])layed second hand to no ]mr])(ise, 

'I'here is one, other set of eases in whicli a Iiigh card should he 
]dayed .sijcond hand, even wlicn no sequeiiec is held, viz., u lien 
flic leader ojieiis his suit with a high caril. The ease.s are given 
ill the table : 


Card Led. Second Hand lloliling. Should Phy. 


King, queen or Ace, Ac. ' Ace. 

knave. 

Queen. King, and not more than two (■mall King, 

ones. 

Knave. Are, (lueeii. Are, 

Knave. King or nuecn, and not more than Kingorqnccn. 

two small ones. , 

Ten. Queen and only one simdl one. Queen. 

Tt has always heen a disputed point whether king should he 
put on sccomniand witli king aiid one small canl, a small card 
being led, Klaborate calculationa of the cliaiices have shown 
that the favourable and unfavourable cases are pretty nearly 
h ibinced. 'I'lic Inajority of good players do not put on tlie king; 


and the general policy of the play of the second hand seems to 
warrant that method. There is certainly one practice to be 
avoided, viz., to put on tlin king sometimes and sometimes not; 
for this variable mode of play being contnuy to the princijile of 
uiiifonuity, cliecks the combined action between partners. 

'riiird hand you should ns a rule p/.ui/ your highest card 
to a low* card led, remembering however, to play the lowest of a 
.scqiK'nce if your higlie.st cards of the suit are in sequence. It is 
essential to ]»liiy a high card third hand in order to prevent the 
fourth hand from winning with a low card ; also the presump¬ 
tion being that your partner has led from his strong suit you 
support him hy putting on your best card and as.sist in clearing 
his suit 

'riiere i.s only one exce.jitioii to this rule, viz., with ace, queen, 
the third hand should put on the queen ; with knave also, or a 
.sequence down from the (pieeii, the lowest of the .sequence, should 
he similarly played. As a general rule you sliould not iiiic.sse 
in your partner’s suit; thus having king, knave, and a small one, 
])nt oil tlie king and return tlie, knave, leaving the choice of a 
finesse, to your partner in the suit in which he ha.s shown 
strength, hut in tlie. ca'-e of ace, queen, you cannot leave the 
liiK'.'^se to your ]iarhier and you must therefore aciaqit it yourself. 

If your jiarliier leads a high or strengthening card, the rule to 
])l:iy your highest on it doe.s not always hold. If it is his first 
b-ad, yon would assume him to be strong and would not ])a.ss a 
liigb card led ; but if lie leads a high card late in the hand, and 
e.speeially if he had led another suit originally, and then changed 
hi.s suit, you might consider hi.s lead forced, and you might, then 
finesse king, knave, Ac. ; or jias-shis filreiigthening card, retaining 
your own higher card.s so as to iircscrve the coiiuiiaud of a suit 
in wliich you deem your jinrtner weak. 

If queen is led, and you hold act', Volt .should however jiass the. 
queen, even if it is an original lead. Alsu if knave is led and 
you liave, ace and only om* small one, put on the ac.e, but if you 
liave more tli.in one small one, ])ass the kmu’e. If ten i.s led 
and you have queen with one or two smaller one.s, jiass the ten. 
In oilier cases a.s a rule jday ^oiir highest. 

I 111 the second round of a .suit if yon hold Hie be.st and third 
' best cards yon should not lhie.s.“c third hand unless you are, .^o 
.silong in trumps that you intend to lead tliem directly (.seo 
Maiiiigeiiieiit of Trumps, lofra) should the (inc.'-.se succeed. But 
witli the .second and fonrih best you should iieatlv always 
tinesse in the second round. For the second ]iiiiycr in the second 
round of a .suit will almn.st alw.'iy.s put on tlie winning card if he 
has it ; and if he does not do so you nuiy eoiieliule liiat the be.st 
is to your left. Tf the tliird best isalso there you must lose both 
tricks ; but if not, your fourth best force,s the I'cst, and you re¬ 
main with the eomiiiaiid. lAu’ exaui]»le, you liiiid a snudl card 
from queen, ten, and two siiiall one.s. Your ]»arliier wins 
with th'- king and returns a small om*. The ace nm.st he to 
your left ; if the knave i.s there also, your adversary must make 
ilieni bdtli; hut if not, your ten foi’ccs the ae.e. 

I'’in(*,''.'^ing botli .-second ami third hand in later rouml'-iof a .suit 
and at later periods of a liaiiil, dejiends so nine.h on the. slate of 
tlie game,and on the, ul.iscrval ion of the previous full of the cards 
that scarcely any general rules can lie laid down. You would of 
eouiv.' not line.'i.se third hand if the second hand had not followed 
suit. Again, if one, trick wins or saves tin* games and you hold 
a winning card, you would not fuiesse. A linesso, against more 
Ih.ni one card i.s generally wrong ; also a finesse is almost always 
bad if by not finessing you secure the odd trick, or prevent the 
adversary from sc.oring iliree or live. 

The fourth jil.ayer having, with hut few excc'iitions, either to 
will the trick or to ]day his lowest c.ird, liis play dues not require 
iiive.stigation. 

Some general princijdes Avhich'are common to all the hands 
or to several of tlie hands may now he hvielly considered. Bear¬ 
ing in mind that the object of thi' long suit lead is to establish a 
suit, if is obvious that yon should load out the winning card of 
yoMJ-partiiej-’s suit on the first ojiportunity, oi' as it is called yet 
rid of the command, of your partner's suit. In tlie. reverse ca.se of 
the (idrersarifs .suit you should /itrp t]i.r. command if possible. For 
examjile : a suit is led of which you hold ace, queen. You win 
with the (jueen. Tt it is your partner’s lead return the ace at 
once ; if it i.s your ;idvcivary'.s lead do not part with tlin ace 
until obliged. Of course, if you have no other card of the suit, 
and it is led again, yon have no alternative ; also if you are led 
through in the second round and the strength is to your left you 
would generally put on the winning card, for fear of the suit’s 
being truiiiped the third time. There are many cases in which 
you should leave the command of a suit with your partner, hy 
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playing a high card, althougli the trick is liis. Those aiv 
various that it ro([uirii8 all the attention of a skilful ^dayor to ifd 
out of his partner's way (as it is called) at the right iiioiuenl, so 
us not to stop his suit. Tims : your partner leads ace and a 
siimll card originally ; from which you conclude that In* lia<l five 
at least (see Table of Leads, supra). All follow suit, consiMjueiit ly 
eight cards are. out: you ri'inaiii with two more of the suit (viz/ 
the second best and a ve.iy small one), and your partnerwith three* 
viz., the best .and two small ones. He leads the best ; yon shoubl 
throw the second best to it, so us to leave the eomnmnd in the 
hand which contains the two long cards. 

Players of experience not nufivfpiently endeavour to retain 
the command of a suit in which they have strength by imth r- 
playimf, i.e., by leading (generally in'the sire md round of a .suit', 
a low card, though hohliiig the winning card. As a rule the 
winning card is led or jilayed in the, second round, r,,r fear of 
.subseijuent truiiijiiiig ; but if the adver.se tnnu])s are out ami you 
with tin* lead can ensure, obtaining it again, umh'rphiy may 
s.afely be resorted to. Thus : you have ju e, tm, ami twd suiail 
cards of a suit and the last triimji, and are fourtli playi*r. 'I'he 
suit, of which you have ace, ten, <.V:c., is led and you Avi'u with the 
leu, and have no hetter lead than to veturu iheVuit. [t\slead of 
jdaying out the ace, you return a small card. The second 
]»hiyer, if he has the king, Avill not hnow whether to put it on or 
not, and if In* i»a.sses viiur jiartiier will make the ipicen or per- 
liajis a still smaller cai'd. 

Ifoliliuy up (/.e., refusing to ]>lay the winning card in tin* lir.-t 
or second ronmlsof a suit) is another mode of retaining tin* com- 
n mud, and one, that is much abused. Thus: king is led from 
king, ([Ueen, &<•,. Tin* second hand lias .ace, knave, vVe. lie iias'cs 
the king and lies with ace, knave over (ineeii and .Muall ones. 
This, and similar po,siLiuiis an* called liuriu;/ (he fiuuir.. Holding 
nj) so as to remain with a tiaiace is as a ride bail jday early in a 
hand ; luit it may he used with great elfeel by a skiliul player in 
the last threi* or four tricks, when the ]>osition of tlm priiicijud 
eai’ds can la* inferred. 

When yon cannot follow suit, yon shoidd disrani fnuu yuur 
iirahrsf s}nf. The reason is tliat yon do no harm to your hand by 
throw ing from a, suit, in which you ai'e already weak, but if 
you th]’(.)W away from a strong suit, you lessi*ii its value.. 
Vour oriyiiial ilisnird theri‘fore informs yvmr ]»,\rtm*v which is 
your wcu/o'si suit. If yon aficrwards throw from another suit it 
do('s not Ibllow that you are wi'uk in it a!.>o. \'oii may change 
yoiir discard for several I'easons, >uu may have no more, of your 
weak suit lisftjor only king and a guard to it, or ace ami a guanl, 
it being mostly right to ki-ep a small card with the ace. Wlielher 
or not yon should keeji guards to a high card depends as a ruh* 
on your strength in trumps. If you have, or can inter that \our 
partner has, strength in liuni]>s (.■'eeinaiiagenicnlol trumps iufni), 
yon should not hesitate to uiiguarrl au honour, iu older to direct 
Mjiir ]ijirtucr to your strong suit. 

It follows tliat when your advm’saties liave shown strength in 
li'niii[(S your diseard should he a |H'otective one. You are not in 
a position to hring in a suit (owing to tin* adverse strength in 
lnmi]»s), .and therefore you should disctird so us to jirotcct your 
weak suits. The rule adojited by the mo.st advaueed ]>Iayers is 
this : when tlu- oiipoiieiits lead truiujis originally or call for 
t lu-m (.see management of ti'um])s lii/ra), your oiiginal diseard 
should lie from your liesL jirotecled suit. This is nJuriYil discard, 
and discloses s'tn aj/t/i in the suit discarded. In older to decide 
whether a discard is natural or fona-d (i r., whether it disdo'.es 
weakness or .strength), you must take into coiisi^leration the 
aspect of the game tis regards the ti'ump.s at the time of the ili,-- 
eard. Tin* rule that the original disca.rd slum.s weakije‘'.s L 
reversed in tlie cjisc; of forced discartls. 

AVHicu weak in tnmips you should make a Rinall one by trump 
ing whenever you have the oppurluuity, us wdll be fiirllier e.x- 
]>laine,d when we. eome. to the. management of Iriimps. 

The combined system of playing the hands already advocated, 
involves the principle that yon should uJI'diiI iujnnuatiuu hy your 
plaif. It is sometimes argued that wliile you inform voiir ]»ait- 
ner you also inform your adveisarie.s. 'khis is perfectly true ; 
Init it is found hy (‘X])erience, that it is a greater advantage to 
aiblish information to the* table, than to deci*ive your p.,rlKer. 
t is especially advantageouy to inlbrin your paiiner of your 
strength ; but even when you are obligwl to exhibit weakness 
the least disadvantage is to tell the truth at once that your part¬ 
ner may strive, hy defensive tactics, to avert total (h*feat. 

oil afford infoTmation by adhering to system, as l>y leading 
from strong suits, by following suit n ith the lowest of a secpieiice, 
and so on, or, as it is commonly called, by not playing/ukr cards. 

AVn ROT 1>!V-SIP. 


Also, you convey iidormation by keeping the turn-up card in 
baud, ])layiug .another of e((ual value by preference (ibis should 
always he done ulien your jiartnev shows stuaigth in trump-, but 
generally not uhen tin* aihersarv declares strength) ; by throw¬ 
ing away the best card of a .suit of which you have ilic entire 
comnuiud (the. inference 1 icing that ytai Avould not throw a win¬ 
ning card to keep a lo.sing one) ; by winning will: the highest 
and ret liming the lowest of a setpieuce, fuiirlh hand (the infer- 
eiiei* being that \uu have the intennedi:de cards), ami in similar 
ways. 

At evitic.d ]v.iuts of the hand, ami e.speciidly *vhen your paiiner 
has nhown .sm h Aveakm ss that you are driven to rely solely on 
viuir-elt, \ou live JustiliiMl in throwing asidi* ride, and in resort¬ 
ing to any style of play (mp Ii as playing tube eaids) that may 
peiple.v and deceive tlie other side. 'I'his, however, ri*([Uirc*.s 
judgimiit. Al-o, of cour.si*, if \on liai'c a parlnei* who is so 
ignonint ol the g.iine Ili.it ve^nl.nily in \oiir])ki i'nvi-_\s him 
ipi inlormatioii, all that i- left Aon is to c 'nfii.M* yonr ojiiioneiits 
as much as you can. 

'I’he pro]ier in nnuj. uti-nl tf irvmps is a most dillicidt ami 
impoitaiit branch of wlii.-t practice.. !u some IVav hands witli 
three eards of each )>lain suit ami 1‘om*trumps, tiumps are, led 
originally, simply because they a!*e yonr .sin ugest suit in accord¬ 
ance with the general system alreati.N discu.-.^ed. Ihit iu the groat 
majority of haml.s trumps are ajiplied to the follow ing speciid 
nsi's • (1) ill di-'.irni the oppom'uls, so a,s to prevent tlioir 
Iniinping youi'A\ inning cards; bump the Avinuiug cards 

ol the a<lveisaiy. M’u uudeisland when to a]))»ly trumps to the 
lii'st, ami Avheii to the .second of the.se Uses, tin* general si'hciue of 
tlie long suit system niu-t be borne in mind. It i.^ this: to 
e-tabli.sli a suit, to e\liausl tin* adver.se trumps, ami t'l retain a 
coininamling card with whicli to gel the lead again to bring iu 
the e.->l.iMished suit ; at tlie same liiiu: similar designs oii the 
]tarl of the opjMiiient-: ha\ e to be obsl nieled as far a.s posdble. 

The jiriniarv me of strength in trumps being to exhaust those 
of the o]iponent..-!, Avith great strength (li\’e or nmie) aoii should 
jiioi ecd at once to disarm them, and h ail Inimps w itlmut w.-iiting 
to estubli.sli a suit. I’ur with liii* or more tnim]»s, the, ehaiiees 
.in* that you Avill succeed iu draAving the olhem, and Avill be left 
A\ith tlie long trunip.^ Ibiici* the rule, had (rniiips when rr.ry 
straiKi ill thi iii, Avhalever your other e.iids. This rule holds even 
if you h ive im strong plain .suit or ymir owm ; for if A’oiir ]ini'tner 
has lull one good suit mil ol'tlm three, you increase Ids eliaiiceof 
lir.pging it iu by getting out llie trump.. You will discover by 
the suits led or di.-ear.led Irnn by the players, Avliicb your 
partner’s suit is, ami will lead it each time yon Avin a triek after 
trumps are out. 'I'lii.s i^ an e\M l|eii1. illustration of tlie \alue of 
the combined s\,‘^1em. 

Kumber being tin* jiHncipal element of strength, you should 
not lie deterred from leading |■|om liAe or nmiv trumps beeaiise 
an honour i.s luriieil to your rigid ; imr should >oiilead from 
le.s.s than live triim[is mcrelv because an Imnoiir is turned up to 
your left. 

The (pieslioii next ailse.s, when should you lead from four 
trumps ^ Joiur Iruinjis Avilh :i jdain .*'iil combining bntli 
elements of .strength, ami a |irol)able I rick in each of the other 
.suit.s, ju.stilies aji oiigina] trump had ; but with less .‘-trength out 
of trumps, it ii'. advi.vaiile tirsl too|ieii Miiir sirmig jiliiin suit. If 
you succeed in e.-'lnbli-hiiig it, nr if \ouv jiarliier e^tiblishi-.s a 
•suit, and the adversaries ineaiiliiiu* do imt show strength in 
trnnijis, you may then vi-nlnre a Iriimji leml from four trumps. 

As a rule, vou .slmiihl not lead from h v.s tiiun four trumji.i 
uiile.s,s (a) you have winning eard,*^ in eAer\ . nil, or {/>) the a<lA(-r- 
sarie.s ;u(! eai-li tinnijiing a .suit (ealled emss rujlha/) ; or (c) the 
game is hojicleas unh si aoui* jiarlner prove.-: slrmig. 'kids reason 
for a trump lead Ij'om weakiie.s.s is otim aeled on Avitlmut .' iilli- 
cient justilication. If you ha\e. one four suit h(*a.<led by an 
honour, you should generally choose that iu ]irefereme to u 
Iriimji liad fiom “ desjieration. ’ 

Your jiarlner’s trump h*iid from strength should he returned 
ivruicdi ih ly, \’our ji.U'tner hy leading IniinjiH declaie,- a strong 
game ; ami it is good ]iiilic\' to liirlher hi.s jilans even if by so 
doing you abamloii your own. 'kin* e.onibined sy.ateni teachis ns 
(a.s already ixjdaim-d Avhen treating of returned le.ids, and of 
.streiigtheidiig lead.-i), tlnit the presinnably weaker hand must 
sac.ritiee itself to the .stronger one ; this principle comes out in 
full, force ill the ca.se of rcliirncil trump lead.s. 

The inijMirUmre of conveying early in ton mat ion of your 
Rtreiigtlv iu truinj's has led to the estublishiiie.ut of a mode of 
I doing so called asliiiuj for tnuujis. Asking for trumps consbtfl in 
Ih'siAviiig away an iiniieces-arily high c.avl. Thms if you have 
^ 7 A 
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the two and three of a suit of which two rounds are led by 
another player, ])y playing the three to the first round, and 
the dejice to* the second (reversing the ordinary rule of throwing 
the sniallest first), you signify to your partner that he is to lead 
a trump at the earliest opportunity. 

Before responding to an ask, he sure that the high card first 
jdayed is unnecessarily high. For instance, a high card may he 
thrown before a low one, to show you entirely command* the 
suit, or that you hold the intermediate cards, or to get out of 
your partner’s way. Also, a high card may he played second 
hand as a cover. Thus with knave, ten, three, the jday of the 
secoml hand is the ten. When the three is afterwards played 
it is not a call for trumj)S. It would he, however, if you could 
tell that the player of the ten Imd not the kn.ave ; os without 
tliat card the ten ])layc(l second liand i.s unnecessarily high. 

A grave resj)onsihility attaches to the ])layj*r who calls for 
trumps, us he in fact royally invites or commands his jiartner 
hliudly to ahandou his game for a trump lead. It has, there¬ 
fore, l)een laid down on good authority that you should not 
adopt this strong measure unless you liave a minimum of four 
trum])s, two henig honours, or live trumiis on(i honour. Au 
exception to this rigid rule may occur if the ask is made 
late in a hand when the remaining cards are so fiir known that 
it. may he justifiable to ask with somewhat h‘s.s strength. Also, 
if your partner has turned up au honour you are sometimes 
Jin tided in asking, as (hough the Jjonour were in your own hand. 

Strength in trumps being most us< fully em])l<»yed in di.s- 
arming the adversaries, it follows that yoa s/ma/d uot- (rnnij) a 
dnnhlfid card vdien strony in tramps. Thus: you are second 
player ; the leader Jilays ace, and then (luee.n, of a suit of whicli 
you only hold one. It is douhtful whether your partner Inis 
the king or not; hence the (|ueen ])layed is called a doa'iffal 
canl. If you have four or imjre trumps (strength) you should 
not trump the <jueen, hut discard from your weakest suit; if 
you liave three trumns or fewer (weakness) you should trump the 
doubtful card, lii tlie first ease you keej) together your nume¬ 
rical power ill hopes of outlasting the advcrsarie.s ; in the second 
cast', you make usi^ of a small trumj) which if not t.rum])cd with 
will proliahly fall without effect to a round of trumps. 

Sometimes with four trumjis and an estahli.shed suit, it is 
udvisahhi to refuse to trump even a winning canl, or to refuse 
to overtrump. When to rcliise a /orcc, as it is called, retpiires 
judgment; as a rule the inexperienced jihiyer had hotter take 
the force and continue his suit. 

From the previous remarks it is clearly advantageous to 
force a strony trump-hand of the adrccsarif, as you may tlu'rehy 
iircveiit his making use of his trumi»s to exhaust yours and to 
t)ring in a suit. Therefore if an advonsary refuses a force, ])er- 
severe with it. 

Again, do not force your partner if you arc uxah in tnmps, 
for you thus weaken his hand also, and leave it in the power 
of tlie adversaries to draw all your trumps. There are several 
exc.ejilions to this ruhi. You may force your ])artner, though 
yourself weak (o), wdien he lias aln!a<ly been accidentally forced, 
and has not led a trunij); (/») Avhen you know him to he weak 
ill triimp.s, ns by his having tiuin])ed a douhtful curd ; (r) when 
you liave a certain cro.ss-nilf, wliich is often more utlvantageous 
than playing to bring in a suit; {d) when one trick from liis 
hand wins or saves tin; game ; [e] sometime.s when great strength 
ill trumps has been deeJared against you. 

It is hardly necessary to observe that whist re(|uirea great 
attention to the hoard. Hence the rule watch the fall of the 
cards, and try to infer from, them where the unplaycAl curds fir. 
Tlie inferences that can he drawn from every canl played are- 
numerous. ThusThe players are A, Y, B, Z. A leads a 
king ; Y jdays the four ; B jilavs the six; Z plays the eight. 
Now what are the inferences from all this '( A basin efiect told 
us he cither holds ace or ipieeii, or both (see table of leads), and 
that the suit is his strong one ; Y that he does not liold the two 
or the three; B that he does nut hold the two, three, or five ; 
ami Z, similarly, that eight i.s his smallest. Therefore (unless 
there is an ask for trumjis, or the, players me not following rule) 
the lender must liold tlie two and tliree of the suit. 

A eontimies liis suit and leads ace ; Y jdays the five ; B the 
(jueeu ; Z the knave. The inferences are that B ami Z have 
no more of tlu! suit. A knows the cards in the suit still held 
by Y ; and Y has the same knowledge of A’s hand; ivliile all 
the players know that A has the two and three of the suit. 

Inferences should he drawn nt the, time the. cards are played, 
and stored for future use. If a player neglects to draw infer¬ 
ences at once, he will he sure to liml himselr puzzled when the 


hand i.s half played out. For example : you are second player. 
A suit is led of which you hold king, ten, and one small one. 
You play the small one. Tlie third hand plays the queen. If 
he follows rule he cannot liave the knave. Your nartner wins 
the queen M'ith the ace. You should at once infer that you may 
safely finesse the ten next round ; and having stored this infer¬ 
ence, you may forget all about that suit, and devote your powers 
to the other suits. 

It is not to bo expected that the beginner should commence 
by drawing very numerous inferences. He must he content at 
first to observe the broad indications of the game, such as the 
different leads, Avhether strong or weak ; the suits thrown away 
in discarding, and .so on. He should also count the number of 
trumps out, and notice at all events the honours and the turn-up 
card ; h}-^ degrees the ten, nine, ami smaller trumps will fix 
themselves in the memory. Next to the trumps the fall of the 
card.s in the suits led by himself or [lartner is of impoitance. 
Beyond this, exjierience will tell him in time what to retain ami 
what to reject, so that with practice he will acquire, a sort of 
whi.st memory tliat will enable him with hut little effort to 
rememher the principal features of a hand. Inferences must 
not he drawn too rigidly. Untaught jjlayers, ivho do not follow 
i-ule, deceive from ignorance of the game ; and skilful players 
sometimes dejiari from rule owing to the stale of the game, or 
from other cau.sL‘s. 

The following table gives some of the njo.sl important infer¬ 
ences :— 


1‘l.AV. 


Leader. 

Suit led originally. 

„ „ (if not Irumjw). 

bow card led. 

Jligh card led. 

Second round o f a Sait, 

t)o»‘R not lead winning card. 

Continues his Ruit and leads the 
second best. 

Ileturns j>nrtner*a lead vvitli a low 
card, and afterwards plays a higli 
one. 

lletuniR parlner’.R lead with a liigh 
card, and afterwards plays a low 
one. 

Second Hand. 

riays a low card. 

rinys a high eurd to low card led. 


ri:iy.i arc to a low eurd led. 
l’I:iy.s an honour on an honour. 


Iliic.*^ not ]day an honour on an 
tumour, aiid'afterwards plays au 
honour iu tin* suit. 

Third Jland. 

Plays ace. 

Finirlh Hand. 

l)«cs not win the trick if ug.iinst 
him. 

Wins with any card. 


Second, third or fourth player. 
.\n\ j'ard. 

Docs not <'over or win tho trick. 
Any suit discarded. 


Diseards a winning card. 
i)iscards the second best. 

Trumps. 

Ia’iuIs to force Ilia partner. 

Ilefrains from forcing bis partner. 
Docs not trump a winning card. 

Trumps a doubtful card. ^ 

Plays unnecessarily a high eardi 
before n low one.__ I 


Ixi r.UKXt’E. 


Ills Ktrong(!.>t. 

Is not very strong in trumps. 

Jins no high seipicnco. 

Has one of the combinations given 
in Table of Leads. 

Has not got it. 

Has the third best. 

Has more. 


Has no more, 


liis lowest, unli'f'S calling for 
trumps. 

Ibn file next highest, or one of 
the combinations given in Table 
of Pliiy of second hand. 

lias no more. 

Ila.s a second honour, or only three 
of the suit, except he puts on 
m'o, when lie may have more. 

Hiis more than threo and no so- 
eond lumonr. 


llius neither king nor queen. 


Card played is his lowest, and lia.s no 
liiglu'r card than the one against 
him. 

Has no card between this and the 
one against him, unless he im- 
iiKMliately returns a lower card in 
sequence, when In* has tin* inter¬ 
mediate card.s. 

I fas not the one next below it, 

C.ird ])laycd is his lowest. 

I s weak in that suit, except the ad¬ 
versaries arc leading or calling for 
trumps when he is strong. 

Has tho eomniiiud of the suit. 


Is strong in trumps. 

Is weak. 

lias no trump, or has four trumps 
and wants trumps led. 

Is weak in trumps. 

Is calling for trumps. 
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Last of all, the skilful ])layer must uIwha’s he ready to modify 
Ills play, and even to act in direct opposition to the rules lai«l 
down, il the stale of the game iT<[uii’es it. Hence the very 
valuable maxim Piaj/ to the score. Thus if one trick wins or 
saves the game, the winning or saving card should he played at 
once. The player should always keep in mind how many tricks 
are requisite to ivin nr save a point of the game, and should 
act accordingly. Suppose the opponents whose scort^ is love 
have played three honours, and you liave four tricks and the 
opportunity of making the fifth, you should make it at once. 

have two losing trumps, and two winning caixls and 
the lead. The adversaries have the two winning trumps, but it is 
uncertain whether they lie in one haml, or one in each hand. 
Your play depends entirely on the score. If the adversary 
is at four, and you have won fi\ e or six tricks, you should ]day 
your winning cards, and secure two tricks by forcing; but if your 
score were two, and tll(^ a<lversaries’ were not fuur, and you had 
six tricks, your game Avould be to risk the trumj>, as if you draw 
both the trum])S, you win the game ; hut by jdaying to force, 
you make certain of only scoring four. 

It often liapj)ens tliat, in order to save the game, you must 
make a certain number of tricks out of the un]jlayed cards. Vou 
see that in order to do this, your partner must hold certain 
cards. If so, you choose the least imjirohahle comhinati(m—i.c., 
the one Avdiich necessitates the jdacing of the smallest nnmher of 
unknoM'n cards. You must then ignore rule altogether, and 
play as though you saw the cai-ds in th<“ n^quired jxisitiini in 
th(^ player’s ham'ls. 

Tne following hand illustrates several of the principles of 
])lay explained above :~ 

A, y, 11, and Z are the four ])layors. They sit in this 
order round tlui table. A and 11 are jiartncrs against V and Z. 
A is the first leader, and Z the dealer. Z’s hand (th«! one the 
reatlcr is supposed to be playing) consists of king, knave, five of 
spades ; ace, five, four of liivarts ; nine, eight, tliree of clubs; 
and ten, eight, six, two of diamonds. Tlie four of lieavts is 
turned up. The score, A B, love ; Y Z, three. The play luo- 
cecds as folloAvs 


Trick 1. 



B wins. 


BraARK.—Tlifi ](layers are supjiosed to conform to the rules 
of play laid down in the nrevious sec.tion ; consequently A must 
be credited with having led from his strongest suit; and, from 
his leading the (luecn, with holding knave, ten, and probably 
small ones also (see table of leads above\ 


Tuii'ix 2. 



A wins. 


Brmauk.— B shows strength in trumps by leading them. He 
believes his partner’s suit of clubs to be established (see remark, 
trick 1), and consequently with four trumps uiul a tolerable 
haml, lie is justified in a trump lead (see ]wevious section and B s 
hand below). 

Trick Jh 



Z wins. 


Bemark.—A returns his partner’s trump lead at once (see 
previous section). 


B wins. 

Be,mark. —Z, now obtaining the lead, for the fiivst time opens 
his strongest suit. 


B. IV Z 


*** K: 

Z. + + A. 

1+L+J ♦ ♦ 


Bemark.—Y drau's the last tninqi, and jd-occcds to play the 
winning diamonds. 


Y. 0 ! B. 


Bemark.—Z here ])lii\s a .-■iniidc coup. YVhcu In* ha.s to 
play he fmils the two rcmaiiiiii;,'' dianudnU arc in his j»artni;rV 
hand, for neither of the adversviries can follow suit. Z, then'- 
fore, Indding ten and eight of diamonds, throws lh(' ten instead 
of the eight to the (|ueeu, thus getting rid of the coiiiniand of 
the suit of which hi.s jiartiiev holds tiie long cards (see ])revious 
article). If Z docs not jday thus. In' losi-s the odd tiick, as will 
he seen hy referring the hands below. 

Ji ili.scards a spade. He has a small club, tdic suit Asliicli bis 
jiailuer lias established. ’I'his he carefully jdvscrves to lead 
when he comes in with the ace of sjjadea (see B’s hand 
helow’). 

'I'lUCK !». 


’fltlcK Id. 


Bemark.—A throw.*} tlic winning club to show that lin coni- 
inands the. Avhole suit (sec ja'i-viim.s article). He could not 
ilo this at trick t), us, until Z di.scardH another club at trick 
10, A has not the entire conimaiul. A’s command of the suit 
was pretty clear before this ili.scard (see liemurk, trick 1), but he 
thus makes assurance doubly sure. The discard of the winning 
card also has the advantage, if habitually made under similar 
circumstances, of giving jmrtner contidence in oilier bunds, when 
the fact might not be so mar “(I as in this one. 

7 A 2 
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Thick 11. 


Y. 


B. 

e 

z. 

♦ « 

A. 

'!- *!• 






k. 


❖ 4* 


V> wins. 


llEMATiK.—P i’s ])liiy h(*r(; is (i \( rv simple instmiee of do- 
paitnie fidin rule, 'fhe rule is to ])lay llie low’-est second liiind 
(see previeiis :utiele) ; ImL in tins c.use JJ li.T-viiij^ aee and f|ueen 
of Ki»ii(l(:s mid a chili, and Pmnviiii' for a certainty that his 
]):ii'tner lioMs tlic uinnini.; eluh-i, niaJit'.s sure of the remaining; 
tricks liy put.tiii}' on the rce. of spades and leadinj? the cluh. 
If 11 does not put on the ace of spade'i here the adver.saries 
may make a liii k in s[)a<i<‘s, and if they do, A I> lose the "ame. 

Thick ]± 11 leads a eluh ; A wiiis 'il, and (Thick I.'JJ make.s 

the last eiiih ; and Y Z win tJie odd li-ick. 

Tin* eircumstanees of actual iihiy are imitated iii the above 
examide ; hut as it is advisable iu the case of learners to jday 
tlie hand with the, cards laid out, the whole of each hand is 
ffiven below. Jt must lie remembered, Imwever, that in actual 
])hiy each playei’ can only see his own hand ; conseijuently the 
jday will not necessarily be that which iuip,ht he adojib-d after 
insjieetion of all four hands. A’s liaud : ten, nim‘ of spades, 
(|iieen, eiyht of hearts ; ipu-en, knave, ten, six, tive, four, two of 
(lulls ; seven, four of diamonds. V’s hand : «d^dit, seven, six of 
spade.^; kiiaie, ten, nine, .six id' hearts; kiiiji of clubs; a<c, 
(pieeii, knai’e, nine. Jive of diamonds. Ifs hand : aee, i(ueen, four, 
three, two of spades ; kiii;^, seven, three, two of heans ; are, 
seven of cbiln ; kiii;.;, three of diamonds. Z’s haml is •.fiveii 
above. 

'file laws of whist wdv revisid liy the Arliiieloii and Porlhmd 
Oluhs in bs(ij, and the revise<| laws iiave been universally 
adopted, 'fhe cotle is jiriiiled with the Ireati.ses by‘•(.’aveiidi.sh” 
and Air. (day. 

(.1 >S7mi7 TrcKii'ii' an ihr C/anir of llliint; A// a (>( iif/niKUi 
(Edmond Uoyle], Path and Loudon, J7-ld; and numerous .sub- 
siHjiieiit eiliiituis. 'Pile, modern editions, published under variou.s 
titles, such as //oi/h s (lnnn'n Iluiirm'id, //oi//('.s* (immu A’ahtn/c*/, 
(Sic,, cdiilaiii mispriiils and uiiaulhorised additions, and are not to 
he relied on. Tin' J^riitriplr.i of jr/iisf, f'^inli.il it ml Ki'fihtinnl: 
by ('a,veridish, Jjoiidon, bsti:! ; A Trinlisr on Short IT hi at: liy 
James I'lay, M.l*., Loudon, IHdJ ; The Throni of the Moticni 
Srliiiiijlr (Idhir of lI'liiKt: liy William Pole, K.ILS., AIiis. Doe. 
Oxoll., Lotliloll, ISli.O.) 

WIIITPPOVS, in Iri.di Hoinjholn n Jinirlns^ known also, from 
one of thrir mo,-.t eliaraelerislie I'orms of activity, as Li 
were a riotous society who fora lonp^ serie.s of years committed 
many and grievous (ai(ra;.'e.s in heland, especially in the .several 
counties of the province (d I\1 mister and the .south-western 
counti(‘s of Leinster, 'fliey tir.d emei';.;ed into notice in 'fiji- 
jierary, in October, 17()1, Avlu n they a.-seiidiled under ]tivteiiec 
of doiiij 4 justice to the jioor by lestoriiiL; the ancient eommons, 
and redre.ssiiio other }j;rievaiu'es. For tlii.s purpo.se the\ alwa>s 
eolleeled their forces at iii,L;ht ; and they aeijuired tlie name ol’ 
Whibdioys from their custom (d' wearing their shirts outside 
their chalies, 'fhey levelled ditches and sloiie walls, rooted up 
orchards, and cut down trees; broke o])en juisous, aud dis- 
(diaijietl (lie (h'btoi's ; tixed a. taritl' for the sale of jirovisions ; 
aud extended llieir operations to the lumishment of tithe- 
]aoetors, and of all obnoxious persons wlm had advanced the 
value of lands, or h, d eoiiimitled any other aj'rarian olfeiice. 
'Phey did not hesitate tuswell tlieir ranks hy force ;ind menaces ; 
and they exacted from their recruits an oath of .‘•eereev, obe¬ 
dience, readiness, and lidelity, as well as of temjH’ranec or 
abstinence from drink, when on duty, without jn'rmi.ssion of 
their .sn]H‘ri()rs. The {^nnieial redre.-s of grievaiiees became, a 
cloak foi'the eouiuiissiiiii of ever^ kind ol outrage—extortion, 
loriaal contrihutioiis, liouse-hreaking, arson, ]»illagc, and abduc¬ 
tion ; mid the li'rrorism (d' their atrocities was wide-spread and 
long continued, 'fheir lidelity to each other was reiuarkabh*; 
ami oil tlie iltHli of October, 17()1, about thirty of llieiu were 
killed or wounded in an unsuccessful altem]it to rescue four of 
their numher from u ]i:irty of sohlitus who were e.seortiiig them 
to Kilkenny gaol. For many years they succeeded in hallling 
the vigilance of the magistrates .and country gentlemen. Ahoul 
the yi'ar 17SM), howiwer, it seemed that “the, very name was in 
a manner extinct and other ]Kirty epithets Avere during m.aiiy 
years given to the orgaMi--alions in Avhich Irish disi’oiileiit .suc¬ 
cessively found expression. Put in tlie years 1822 uiid 1828 


various outrages Avere committed wdth xvliicli the Whiteboys 
were noininidly associated; and in April, 1828, it is recorded 
that oil one particular night so many as ten or eleven fires were 
perceptible in the same part of the county of Kerry, whilst the 
accounts from Cork were of a similar complexion. (Arthur 
Young’sm irchrad; Annual Register; (rent. Mag.; Fronde’s 
Jiinglish in IreUiml in the Eighteenth Gentunj.) 

WHITE METAL, a general name for alhata, Britannia metal, 
Cerman silver, nickel silver, electruni, jiackfong, tuteiiag, 
(jiieeiYs metal, «fec. Tlie more important of these are descrihed 
under ujipropriate headings in E. C. See also Alloy, E. C. 
vol. i. col. 228. 

WHITLOW, a very painful form of iuflamiualioii, generally 
followed hy almcess attacking the textures of the thuinh or 
lingers. 'Tlie intense ])aiii Avhich is due to the. resi.stiug nature 
of tlie parts in and around which the. matter collects, is imine- 
dialely lomoved hy a fret* iuci.sioii. The previous aud .suhse- 
(jueiit treatment is hy the a]ij)lication of AA'armth and moisture, 
by ineaus of jioulLices, or tlie. wet rag covered hy oil-skiii. A 
whitlow very generally entails a lo.ss of the nail. 'Phe .scieiitilic 
name of this atl'ection is om/r/iin, or jmronyrhia. 

WHITWOirPll SCHtiLAltSIIJlhS. In 18GS Air. (after¬ 
wards Sir Jose])h) Wliitwurlh, the eminent mechanicai engineer 
of Alanchc.ster, comniiinic.ated to the English Uoveninieiit the 
jiailiculars of a munilieent eiidoAvment he proposed to found for 
the encouragement of imlustiial edueation. A sum of 1(K),()()()/. 
w'as to lie invested in the names of trustees ; the annual interest 
to he a[>propriated to thirty .scholars]lips ol' loo/, a year each, to 
he held hy young men who ])Of.sess some knowledge of the me¬ 
chanical arts and of the science.s wliereon these arts mainly 
dejtend. The young men Avould he seleeted hy opm coiuiielitioii, 
iiiuiiaged hy tla.^ Dejiurtmeiit of Science and Art. 'riie. founder 
Avonld lemi his best energi(*s to the inattcr during his life ; hut 
a deed of trust Avuuld vest the ])ro])erty and the management of 
the scheme in the Lord President of the I'oiuicil, or in any 
future minister of edueation. 

Tile Uovernmeiit having recognized this generous gift, the 
donor developed his rv heme more, fully. It would coiiimeuce 
ill Alay, 18(10, avIuu leu sc.holarshi])H would he e.omiieted for and 
aAvaided. 'Phe c.om])etilovs to be natives of the C'nited King¬ 
dom, and not more than 25 years of age. Each sehularshi]) to he 
held either for two or three years hy the. .same person, “as expe¬ 
rience may jirove to he. desirahle.’’ A seeond ten to be iiAvardeil in 
Jb7t), and the remainder in 1871 ; after which an annual election 
wouhl fill up the vacancies left hy those Avlio had eoiupleti'd the 
holding of tlie .sc.liolarshiiiH. 'Po ohtaiu the scholarship, the can¬ 
didate would undergo two examinations (1.) Srientifu', in 
elementary and higher mathematics, theoretical and applied 
mechanies, practical and (le.si ri[)tive geonieti'V, mechanical and 
free-hand draAving, jiliy-sics, chemistry, and metallurgy ; (2). 
Jmlustriiil, comprising smith’s Avork, turniug, litliug, iiattcru- 
niaking, mouhluig, and the practical usi* of the Siivv, axe, 
plane, liammer, tile, chisel, aud forge. Alurks to he (“Uiployed to 
denote tile, cllieieiiey of each com])etitor in each subject; and 
the aggregate numher of these, marks Avould determiue, the posL- 
tionofthe competitor on the day of the award. Thi.s two-fold 
examination is intended “ to render the romjietitioii accessible on 
fairly e(|ual terms to the student who comhines.somo practice witli 
his llieory, and to the. artisan who comlunes .some tlieoretical 
kni»Avledge with iierfcction of workmanship.” 

As the scheme could come into o])(‘i-ati(m only hy degrees, the 
donor made an additional or auxiliary arraiigeiueut, hy e.sla- 
hlif>hiiig sixty exhihitioiis of 25/. each, to he held for one year 
(Ibtts to ]8G1>). 'Pliese AAvre jihiced at the ah.sohite di.sposal (jf 
the governing bodies of .several .spec.ilied uiiiver.sitie.s, collegi'S, 
si-hoids, in.stitutions, .nnd manufacturing toAvns ; to he awarded 
“ to youtlus under tAveiity-tAvo years of age, Avho may thus lie able 
to (pi.alify themselve.s to compete for the scholarships of 100/. in 
Alay, 18(511.’’ 'Phe.se exhibitionsgaA e sij much .-atlsfaction, that Sir 
•To.sepli AVhilworth ju’eseuted .sixty more, in the autumn oi‘ 18Gt), 
to he aAvimled to youths who would he expected to comiietc fur 
the RchohirsliipH in 1871. 

The main jirovisions of the scholarships Avere, duly carried out. 
The Comnnttee of the Privy Council accepted the trust; and 
the Science aiul Art Department assisted tiic donor in Avoiking 
out the delail.s. The hrst scieiitilic examination was held in 
London, and the lii-st technical examination at AIanche,stcr, in 
18(55). Out of 106 competitors (tifty-five ot them exhibitioners), 
iifty-four failed to reach the minimum standard in science ; 
the other lifty-two went through the technical examination, 
and tell of them received the scholarships. The two-fold exami- 
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nation brought into prominent liglit the fact that few yoimg' 
men in hhi^land are fairly versed in pliy.sical science as wcU as 
in mechanical manipulation ; those wlio obtained a large 
number of marks in either one most ly fell to a low place in the 
other. To foster at once the two kijids of skill, mental and 
manual, is the primary purpose of Sir Joseph WhitworflVs en¬ 
dowment. In the aiituinn of 1870 a second award of ti*n 
scholarships was made, and the system placed on a lirm basis. 

The holders of the scholarships are expected to make suitable 
use of the liljerality bestowed upon them. The <l(mor pn^pused 
that the. successful candidate.s “ shouhl b(' reipiired to sp»-iul tin- 
period of holding the scholarships in the further satisfuctory 
prosecution of the studies and j)rac.tic.t' of mechanical engineer¬ 
ing, and ]nirsiie, their studies according to the spirit of the en- 
d(jwnient, making periodical reports ol' 'them ; that the student 
should state where lie ])ro]K)ses to ]»in-sue his studies, the Lord 
President of the Councii deculing wliether'the ])ro]>osal can be 
allowed ; also wlietlier the student s progress be satisfactory, sin<l 
the nianiKT in Avhicli it shall be tested from year to year. In 
deciding whether the tdan of study proposed Iw the student be 
satisfactory, .as much latitude as possible may be allowed. If 
the stu(l(*nt ^yish to complete hi.s giuieral education, insU-ad of 
continuing his spec.ial sciontilic study, he may be permilti'd to 
do so. H(i may go to the universities or colleges affording 
scientific or teclmical instruction, or In* imij'^ travel abroad. 
The successful artizan should be encouraged to study tlicory, 
and the successful competitor iu tlieory aiiUal in getting admis¬ 
sion to machim- shojis and other praetii-al estublishmenl'c" 

Sir .lose]di Whitworth has since (Si“])f,. 18713) submitted a 
memorandum upon his scliolarsliips, which has been a]»j*roved 
l>y the Council of Education, the jn'im ipal ])(*ints of which are 
the following Every camlidale sliall produce u ciTtilicati! 
that he has worked in a mccliaiiical engineer’s shojt, or iu the 
drawing-ollices, for two years consi'cntivcly. Every candiilati! 
nnist he under twenty-two years of age. He will be examined 
in smith’.s work, turning, filing, and fitting, jiatteni-making and 
inouldiug. He will be cxaniiiietl in theory ainl practice every 
year. The scholarship may be held for three years, but may be 
withdrawn if progress be unsatisfactory. The number will Ik* 
reduced for 1874 from leu to si.x, each of a lixed annual valin* of 
lot)/., with an additional annual sum for jirogress - viz., tin* l)e,st 
scholar, lOO/. ; second, (JO/. ; ihird, TjO/. ; fourth, 40/. ; fifth, :tO/. ; 
and sixth, 2t)/. At the e.nd of the tliree >'‘.ars' tenure., 20(»/. .and 
IDO/, will ho awarded to the two best scholars of oacli year’s set 
who may have done best.'’ 

WICK, of a candle or lami>, is a series of very small or ca]>i1- 
lary tubes of cotton, flax, bemjt, or rush, up w'lndi the oil or 
melted tallow or conii»ositioii ascends to the, tlame. 'I'hese 
niimitc tuhes, uot the inflammability rif the coltoii tlireails 
usually employed, are tlie essential conditions to the action of 
the wick [Can uni!; MANirFACTUuio, E. (!. vol. ii. col. fifJoJ. Some 
of the tibres for the wick of a i’almer’.s I’andle, and other 
kinds which require no siiufliiig, are steeped in subnitrate of 
bismuth grouiul iqi with oil ; then bound round like gyiup ; 
then twisted iu a double coil round a rod ; and finally inserted 
in the axis of the candle-mould. When tlu? tallow or composi¬ 
tion is set, the rod is drawn out at llie. top, leaving the wicK in 
the caudle. AVheii burning, tbe upper ends of tin*, two coils of 
the Avick untwist, and stand out in the hottest jiart of the ilame, 
where acce.s.s of air causes the cott.on to hum aw'ay slowly, 
thereby obviating the necessity for .'milling. Other forms of 
wick are noticed iu the article aho\ * ited ; and in Liuiits, 
Autificiau, E. C. vol. V. col. 281. 

WILD AND SKA BIKDS, PKOTKiTION OF. The 
fashion among the ladies of AVearing feathers thiealem*d to <le- 
populate our sea shores of the aquatic birds acc.ustoined to fre- 
cpient them, the more so as it had led to the destruction ol these 
birds daring the breeding season, when they Averc upon their 
ne.sts, and conBeipiently accessible to their enemies, invoh'ing in 
the death of the old birds at that time, tin* loss also of the young 
ones. Parliament, therefore, enacted that during a certain clo.se. 
season any person killing or attempting to kill, or armed and 
provided with the means for the purpose, of killing, these birds, 
or sliould have in his poi5.se..s.sion or control any such bird b illed, 
wounded, or taken, sliould })ay for every such bird a sum not 
exceeding one pound. 

The season lixed iu the Act, with power to AUiry it, hoAvever, 
is between the first day nf April and the first day of August. 

The birds tliu.s }jrotected are the dilferent species ot ank, 
bonxic, Cornish chough, coulterneh, diver, eider duck, fulmar, 
Qannet, grebe, guillemot, gull, killiwake, loon, marrot, mergan¬ 


ser, murre, oyster-catcher, jietrel, ]mflin, razor bill, scout, sea- 
mew, st*a parrot, sea swallow, sliearwnter, shelldrake, skua, smew, 
solan gou.->c, tarrock, tern, tystey, and Avillock. 

]3y the 3r>&3(i Viet. c. 78, similar jii-olectimi betAveon the 15lh 
March and the Ist August Avas alfonh'd to the fullowing Avild 
hiuls, that is to say—The avocet, biiu-ni, blackcap, chifichalf, 
coot, creejifv, crossbill, cuckoo, curlew, dotterel, dunbiul, dunlin, 
flycatcher, godAvit, goldiii-crested wren, goldfinch, greenslmnk, 
hawfinch or grosbeak, liedgespariuAv, kingfisher, landrail, lap¬ 
wing, mallard, martin, moor (or Avater) hen, nightingale, night¬ 
jar, nuthatch, oavI, oxbird, pcAvit, ])halerope, ]>ipil, jduver, 
plt)vei-spag<*, pochard, ]iurn', (piail, reilpole, rei’isl uik, redstart, 
robin redbrejEt, ruff ami r. eve, .suidiuling, sand grmise, saml- 
pipiT, sealark, .shoveller, sisKin, -nipe, .spoituhill, uint, stone- 
curlew, .sloiiechal, .stoiulialrli, .summer snipe, swallow, swan, 
swift, teal, thickiue, liimmisc ^Inng-tailciL, titmoti-i* (bearded), 
w.igtail, Avarblei* (Daitford), w.irhicr ^ri*iil), wa;' ’er pe.lge), 
Avliaup, wheatear, wliincbnt, Avhimhrell, widgeon, woiah'ock, 
wild duck, Avoodlark, AViKubieeker, woodwieti. Avren, wryneek. 

WIMPLE or WlllMPLK (Freiieh tbe linen clotli 

Worn by nuns around tbe face and thront. ami over the ehesl. 
Though now coiilineil to nuii.s and si; tens <»f religious oc'lers, 
the Avinqdi* (pndiahly of Norman introilu':ti*in) was in the early 
Engli.sh days an ordiu.ary ]>art of female de/^s, 'J'hus, though 
(’liaueer s.iy.s of his nouue, wlm wa.s a prioress, “ full seiuely 
hin* Avymple ipinclied Avas," he al*K» .says of the Wife of liatli, 
Avho \Ya.s eertainlv no nun, though she had olleu been on j»il- 
gri mages - 

“ VjxMi an iiniMere t*;nelv mIh* sul, 

W^inpUal ful wel, anil nu line heed an hat." 

(*‘Prologue to Canterbury Tale.s,” LM (Jv •iTo.'i In illuminated 
MSS. the wimple appears on female.^ of all ilegree,s. 

WIM’INC MAtdlllNK, a contrivance for drawing woven 
goods eiinalvy through a (lye-lif(Uor. It is a roller or skeleton 
frame, ]»laceil over the middle of the dvi-Aal, and ki‘pl revolving. 
The cloth passes over it, dijis down into tin* Ihpiid, and travels 
on to another ves.sel, or to another com|'artment of the same 
ve'-'rl. SomeAviucing machines are a\ m ked b,\ sleaiii power, but 
the majority by liainl. 

WIND I'K, (!. vol viii. c.ol, D21 ; llAini.MKTKU, K. (I S. col. 
24(l|. In Ihe last-mentioned article it was staled (eol. :217) that 
IJuys lJallot's laAV of storms is true for latitudes near Kiiglaiid ; 
but an elaborate jiaper imblisln d l>y A. llucliaii, “ On the mean 
pressure of the Atino.sphere ami the prev.uliug Winds over the 
Ohdu* for the Months and for the \’ear," in the ‘ 'rransactions of 
the Iloyal Soe.ielyof Kilinhiirgli,’ ISD'.J, shows that the ])revailmg 
winds all over the globe ami at all seasons follow* the s.iimj law, 
wliicli i.s, that llie air HAveejt.s vortieo.sely (oAvard.s the centre of 
areas of Ioav pre.ssure, and in aiitieyclonic eiirve.s from areas of 
high pre.s.'Ure. The pressure is ivgidaled chiell\ by tempera- 
tun*, and in a le.'S lUgree liy moisliiie, being gn*alt.d. in those 
.‘in*as Avhere tin* temperature is low'esl, ami hnmidiiy is at its 
maximum, and lea't where the tenii»evatiiii* is liiglie.'l ami the 
humid'ty at it.s minimum. Put, aw it si-ldom hiqtpeiis tlntl ilie 
ojierating cau.ses are develoju-d in extremes, areas of Ioav 
j»n*ssnre an* tho.se in which I heir combined influence on the 
utmosjdieric ]»ressure is least, and llio.se of high ]>re.ssure w'here 
tlu*ir influeiiee is greatesl. Winds, then, an* eiurents flowing 
from ai'ea.s of high to areas of low joesiiiri’; in doing wliieli 
their diree.liou is modified by tlm rotation of the earth. 'I’he 
.study of winds inv<»Iv<*s a cmisidiralion of their direction, uiid 
the mass of air Avhich pas,■'t*.s given spots or legioiis. 'I'lie mass 
is llie re.sullaiit of the mean velocity of the entire air current, 
its volume, and its mean sjiecifie. gravity ; for the d(*termimition 
of Avhich elements tin* hallooii is an e.s.sential iiistiumeml. The 
poles of high and low jiressure, then, are tin* maiu regulalor.s of 
winds, hut these ]>oles (In not coincide Avilli tin* ]>ole.s of the 
earth, or of temperature or of tenestrial magnetism. As the 
principal areas of low pressure ])er.sist, notwithstanding a con- 
tijiuou.s supply of air, it is evident that the excess of uir must b(*, 
disjKised of hy floAving from .such area-s. .Sueh area.s an; in fact 
areas of ascending currents, ami at a certain In-ight Avinds are 
found differing iu direction from tlin.se heloAA', Avhidi return 
after a course of variable length to the regions of high jjres.sure, 
Avbere the air which flows off from below is replaced by fresh 
air descending from aiiovc*. In these high-juvssurti regions 
the air Is cohb.st and driest nc.ar the earth’s surface, while the 
liigher regions in all ]»i(ihahility have a deficiency of air, and 
thu.s hecome at those heights areas of low pres.sim*. It will bo 
observed that llie phenomena of wind dep(.ud not only upon 
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the condition of tliiiif^s at the hottom of the atmospheric 
column, hut e<]ually upon tlie conditions prevailing at fiigher 
levels. The conclusions at which Mr. Buchan arrives are as 
follows :—The. winds on the surface of the earth an; known from 
the iso])aric lines, the direction being from regions of high 
towards regions of low pressure, subject to the changes produced 
in the direction of the currents by tlie earth’.s rotation ; and the 
ujiper currents of the atmosphere may be inferred from the 
isobaric lines, taken reversely, together with the isothermal 
lines, taken directly. In otlier words, tln^ regions of lowest 
]>reHsure, by giving th(! ascending currents, ])oiut out the 
sources or fountains whence tlie ujiper currents How ; and the 
isothennnl lines by showing where', on account of the low 
temperature, the greatest ])OTlion of air is condensed in tlie 
lowest lieds, and so diminishing the pressure in tlie highest beds, 
point out the ri'gioiis towarils and over wliich the upper ciirrenls 
dilfuse themselves. 

W1NDIN(« AND 1 BEAMING, arranging the wuip threads 
for the loom [Weavino, hi. (J. vol. viii. col. 70 hj. 

AV" f N DJ NG ENG IN E, in jiiines and collieries,is the apparatu.*^, 
of wliatever kind it may ho, for raising the produce and the 
miners up the .shaft, and for lowering the miners and the emjity 
corves, tubs, or boxes. 

WINE TRADK [Wink and Si'IRIT Trauk, E. (’. vol. viii. 
col. .%(»|. AV'ine making is becoming a brancli of industry in 
countries where it was unknown a few years ago. The jiroduce 
of Galifornia w'a.s estimated at (),()()(),(KK) gallons in 1870. In 
the .same year the. Australian colonies produced about two mil¬ 
lions—viz.., South Australia, 80.'i,70r) gallons; Victoria,(;2t),210; 
New South Wales, 4(50,320 ; and small (|iuinlities in (^tueeiis- 
land, Tu.snuinia, and New Zealand. Hungarian wines 
coining into increased use in England, being of good quality in 
relation to juiie. Tbe. H])ani.sh and J’ortuguese wines can 
seldom be relied njioii in this coiinliy, unless purch.aseil at a 
good prie(i of tlu' hetle)’ class of wine merchants ; tlie adultera¬ 
tion of jiort and slierry is earried to a sliameful extent, notwitli- 
standing the frequent exposures made of the fraud. It is 
possible that I'hi'nch wines are not much adulteruted in Eng¬ 
land ; but ill France the sophistication has becitmc a regular 
trade, largfdy carried on at llordeaux, (Jette, Marseille, Dyons, 
Montpellier, and other towns of tlie southern de])ai'tments. This 
is done avowedly ; the jiroduce. is called imitation wine; 
and tlie manufuelurers undertake to imitate any wine to order. 
An eneourugeiucnt to this ini(|uitous .system was given hy 
the jury oil wines, at the. Paris Exliihition of 18(57 ; a bron/.e 
medal and an honourable mention were awarded to two 
makers of iniitation wines at Cette, for their skill in jiro- 
ducing clieaj) liquids similar in taste and ujiiiearanoe to ex- 
leiisive wines. A great deal of imitation wine is also made at 
lamhiirg. 

From 1830 to 18(50 tlie duty on hireign wine imported into 
the Ihiited Kingdiun was Ti#.'. (id. jicr gallon. In the. hist-named 
■ear it was retluceil to 3*-., and in 18(51 to l.s-. jier gidloii. These 
essenings of duty made a great ch.ange in the character of the 
trade, si ring that they gave an ojie.uing to the admission of tlie 
cheajier kinds of I'ri'nch wine, which had been jiruetically 
excluded by the high duty, Tlie Is. here iiieiitiom*d was on 
wine containing less than 18 degree.s of proof .sjiirit; the 
stronger wines paid a higher duty, varying according to the 
strength. In 18(5(5, in order to encourage the imjjortation «if 
better qualities, the minimum duty was made available up to a 
strength of 2(5 tlegrees, if imported in bottles, 'fhe tariff exist¬ 
ing in 1872 was to the following effect;—Under 2(5 degrees, !.<. 
jier gallon; between 2(5 and 41 degrees, ^n. (id.; 42 degrees ainl 
above, 2s. (5d., 3d. for every degree above 41. In 1872 the 

stronger wines (above 2U degrtie.s) were imjiorted in about twice 
os great ijuantity as the weaker, and brought live times as much 
revenue. 

Without discriminating the kinds, we will give the total 
imjiorts for the twelve years which have elapsed since the les¬ 
sening of the duty, after deducting the quantities re-exported:— 


1861 

10,003,071 

galls. 

1867 

13,673,793 galls. 

1862 

9,7(54,155 


1868 

15,0(54,.575 „ 

18(53 

10,420,761 


1869 

14,731,173 „ 

18(54 

11,397,764 


1870 

15,079,854 „ 

1865 

11,993,7(50 

„ 

1871 

16,144,559 „ 

1866 

13,244,864 

„ 

1872 

16,873,955 „ 


The total (juantitiisimpoited varied more irregularly, cine partly to 
fluctuations ill sujqily, and paitlv to disturbances in the acmand; 
but the above figures relate to the quantities retained for home 


consumption. Before 18(56 this quantity seldom or never 
reached 7,000,000 gallons, whereas in 1872 it amounted to 
nearly 17,0(.K),000. 

AVe next give, for one year, more exact particulars, showing 
the relative projtortious in which the principal foreign countries 
contribute to our wine supply, in quantity and in value. In 
order to illustrate the extent of the. wine trade of the Uiiitc'd 
Kingdom, nearly all conducted by British shipping, we in 
ibis table give the. total iinjiorls, including the re-exjtorts as 
well as the. lioiiu! cimsuinption fur 1872 ;— 


Fioiii 

British Africn . 

13,097 galls. 

.£8,260 

If 

Australia, &e. . 

26,172 „ 

‘),052 

If 

(Jeriiiany 

5554,0(56 „ 

8(5,352 

ff 

Holland . . 

(547,332 „ 

417,290 

ff 

Franco, (nxl) 

3,4(52,433 „ 

1,019,(548 

ff 

„ (wliite) 

1,(559,784 „ 

1,710,551 

ff 

Portugal . 

4,054,945 „ 

1,427,180 

1) 

Madeira . . 

93,734 „ 

55,284 

ff 

Sjinin (red) 

1,373,110 „ 

198,114 

ff 

„ (Avhite) . 

7,006,258 ,, 

2,551,280 

J1 

Italy 

(548,258 „ 

133,096 

ff 

Other countries 

201,800 „ 

105,614 



1.9,721,079 

£.7,721,727 


The white wiiu's imjinrteil weri' nitlier liirger in f|iuuitit.y than 
the red, and had ne,;irly double the. value. This difference is 
e.sjiccially observable in French wiiie.s, of which the red wa.s 
twice as great in quantity as the while, hut worth le.ss than two- 
thirds as much money. The French red wines averaged about 
(5.S*. jter gallon (bs- jier bottle) whole.'>ah!, and la'si(le.s duty ; the 
white rather more than 2()«, jut gallon, about 5}.<. i)d. jx'r bottle. 
In 1859, and in many jireceding years, the coTisiimjition of 
French wines in the United Kingdom was about one glass jier 
lieacl of the, jiojmlation ; in 1871 it was about one bottle. 

WINE AND BEER LICENSES [Ltoensinu Act, E. C. S., 
col. 14C0]. 

WIRE AA^(.)RK. Tbe Birmingham wire gauge [AViiin Draw¬ 
ing, E. (1 vol. viii. col. 9G4J, beiure steam jxjwer was eiiijdoyed 
in the drawing, gave tlie designation No. 1 to wire "inches in 
thickness, because that was the thickest which could he drawn 
by hand; but when increased powe r was brouglit to bear on 
the jtToccss,aiid thicker wire was jn' 0 (luced,an awkward system of 
zeros or ciphers hecanie, nijcessary to (l(*not.o greatisr thicknesses. 
The thinm'st, No. 40, w'as in like manner iiisulticient for the 
greater refinement and coinjdeteness of niodi'ni work. On 
what jirinciple, this gaugi; was foniu'd is not e.learly known ; 
jirobahly in some liap-lmzard wniy [(rAor. or Gauuk, E. (!. vol.iv. 
col. 254J. Mr. Latimer Clark hronglit before tin* .Briti.sh Asso¬ 
ciation 111 18(57, and ag.ain in 18(59, a suggestion for a new gauge 
wdiich (1) should ditfor so little- from that of Ifirmiiigham as to 
remove any objeetions on the, jiiart of manufacturers to its 
adoption; and (2) should be fouiuh'd on a nunieiical standard 
which could be recovered and veritied at any time.. Tlie suc- 
ce.s.sive. thiekiie.sses, or diameters of wire, in this new arrange¬ 
ment, form a iriutliematicul series, each term or iiiemher of 
which rejire.sents a xvcight greatiT by 25 jicr cent, than the one 
immediately jireceding. No. 1(5, in this series, would be the 
same as inch ou the Birmingh.ain gaugi', 

Mr. Farmer ha.s introduced a new eomjiound wire for tele- 
grajihic. Avork, stronger than cojijier, a better conductor than iron 
or steel of equal thicknt'ss, and only one-third the, weight 
of galvanised iron of the same conductivity. Mr. Farmer 
at first made a core of steel with a sheathing of copjier, and drew 
the two together through the hole of the draw'plate ; but a more 
sensitive wdre is produced in another way. Hods of the best 
Ehelfield steel are Aviredrawn to a jiroper tliickness, Avilh many 
annealings and cleansings to preserve tlie quality. Thi.s wire is 
coated Avitli tin, by drawing it first tfirough lime-Avater, and 
then through a bath of jiure ineltecl tin. The coated wire is 
sheathed with the purest copper; hy uncoiling ribbons ol 
copper from reels, placing the wire through thti centre of a 
covering machine, causing the reels to revolve round the wini, 
and to aejiosit a spiral sheathing of cojiper ribbons. Anotlier 
jn' 0 ce 8 .s of tinning binds all together. Such wire is necessai’ily 
costly ; but it is very light, and is sensitive to the flow of the 
electric current. 

The manufacture and use of Avire ns a substitute for hempen 
rope arc illustrated in Rope Making, E. C. vol. vii. col. 186, 
E. C. S. col. 1844; Bridge, E. C. vol. ii. col. 334; Iron Bridges, 
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L. (J. S, col. 137!). AVIk'U tlic openilious are coinplcted which 
are now (LS73) in ]irogri-.ss, there will he more than n h(ni^lnd 
tliousinul '/yf?/e.s’ oi wire l^yiiiff at the hottoni of the Atlantic, 
helunj^Miit' to the sevc'val eh‘ctiic cables Ktretchinj:' acrogs from 
Enro])e to America ; besides those suhnier^ecl parallel or nearly 
parallel to the resjjective coasts. 

Wire is hecomiiiLf more, and more exten.-^ively nsed as a 
mahirial fur lashionin^ into various article's (d' use and ornament; 
on account chielly of the ease with which it can he tied' 
knotted, twisted, ]daited, and woven ; and of its lij^htiiess com¬ 
pared w'ith its stri*n|^d.h. Wire nettin<' for dog ami sheep folds, 
enclosures for poultry, aviaries, pheasantries, pigeon Louses; 
netting for Australian sheep folds; netting fur window'-gnanls 
and for tiaining plants ; -woven wire wimlow-hliiids ; strained 
-wire fencing for horses, cattle, and sheep; trellises for training 
)e,as ; espalier fences; catlle-jiroor huidles; seed mid straw- 
lerrv guards; eroiinet bordering; v ire archi's and arcades; 
])hiiit-trainei's and flower-stands ; susjiended tlower-baskets and 
llower-vases ; garden tables and eliairs ; meat safes; nursery 
hintenis aiul lamps ; lire guards ; hii-d-cages—may he nanu'd 
tLs illustrative e\ani[»les. 

WOOD, 'file economieal uses of many kinds of timber and 
wood are noticed under Ihi' common Kngli.sb names, such asAsii, 
JjEI'X'ii, Bihch, &,c.., in K. ('. or 10. S. We give here, frum 
lloltzai'llel, a classilication <»t’ a miieli larger nundter, according 
to the (|ualities which they ](ossess for maniifaetnriug jmrjtoses. 
The names of several of them ocenr e(|nally in two or more 
classes, aceording to th<^ uses which they are titled to siil>serve. 
For slilii-hiiildiiKi, cedar, deal, elm, lir, lurch, locust, oak, teak, 
mahogany. For \nt irad^ such as pih's and foundations, alder, 
beech, (*lm, oak, plane, white cedar. For durahilifu in dnj nuirh'^ 
c,(‘dar,oak,i)oplar, sweet ehesiuil, yellow deal. For/lett.sc cdrju iiinj, 
deal, ouk, pine, sweet chesnut. For rnff-irnod lurnvnj, ahh-r, 
small beech, .small hirch, .-iallow', w'illow. Fur hard uvoiitiirih-nj. 
large bet'cli, box, elm, oak, walnul. For Tiiidiridtic intn, holly, 
hor.se ehe.sniit, sycamore, ajiphi, ])ear, jiliini. Vnv Jurnitnrr and 
inmir, v'<irL\ heech, birch, cedar, cherry, Coromandel Wootl, 
deal, ebony, mahogany, majde, oak, pine, ros»'Wood, sandalwood, 
satinwood, .sweet chesiuit, tulipwood, walnut, /.ebrawood. For 
niill vviic and irlori asli, bets-h, birch, crabfree, deal, elm, 

loeustwood, liornbean, nialiogaiiy, oak, ]»ine. For ndhruy box, 
lignum vita', niabogan;^. b’or fuHudnj jxittcrns, abler, ih*jd, 
maliogaiiy, jiiin*. F’or dijiinij, brazil wood, braziletlo, camwood, 
fuslie, green ebony, logwa»od, Nicaragua wochI, red sauder.sW’ood, 
sajtau w<»>d, Zaiite w'ood. .Fi»r iit rjitiii' , cuuiplior wood, cedar, 
j-usewoiul, sandalvvo(»d, satinwood, .sas.salras. For ash. 

lia/.eJ, hickory, lanc('Wood, small svvee.t chesnut, siiakewouvl, }ew. 
For loiKilint's.'i diitl iinlKsticIfi/, beech, e.lni, iigiiuiii vita*, oak, wal- 
jiiiif.. For ((irriiK/ (even-grain woo<l), linutree, ]tear tree, pine, 
Forcii/n hnrd mmh, besides many included in the. ahove list, 
Amboyiui W(Kjd, bcidVoixl, Idack llotany-bay W'ood, bo\w’o(td, 
hullet w’ooil, cocoa wooil, green heart, ironwood, kingW(»od, iiius- 
taiba, olive tree,, Faliiivra wood, iiarlridge wood, I’eriivian wood, 
]»rim’es wo(m1, ])Ui ple. wood, rosetla wood, yaeca W(tod. 

AVODD (!JL\lU_*OATi [Cii.Mteo.u,, K. C. vol. ii. col. 7o7 ; 
E. C. S. col 4!)()]. 

WOOD, FllF.SEHVATTON OF [DKy Hot, F. C. vol. iii. col. 
(581) ; Ti.miseii aM) Timhek Tu.Mik, F. (!. Vid. viii. col. 251J. 

WOOD PlJl-d’. 'I'lie. n.se of wood in i)a]»er making, and the 
niaeliiiiCH for inilping and ])n-i)ariiig it, are de,scribed in I’ai'I.u 
Mam i-’A(TUUE, F, C. S. col. 1(543. /Vn extensive wood pulp 
])aper'mill was lilted up at AVormbohl in S-\vedeii, in l.S7:l, witli 
machinery .sent out from England. The wood, wh.vn reduced It; 
dust or raspings, by some such machines us tho.se de.scribed in the 
former article, is boiled with chemical iit[iiid,s (the precise Jiature 
t»f which is not mentioned) under jiressure. A black liquor n- 
snlting from this lanling is drawn olf, and the ])nl]) when 
thoroughly washetl, is trausl'erreil to the ])ulp-ehe,st, whence it 
Hows out upon the w ire-gauze moulding-frame. The eheniicals 
nre recovercal after using, .so as to he u.s<-.d again. IMills liave. 
been fur some time worked at Lydiiey, in iTloueester^lnre, ami 
now' at Derby, for reducing wootl lilne into pul]i fur paper 
making, under the pattaits t)f Mr. J. A, Lee, and a company has 
lately been formed for carrying out the operations on a me-’e ex- 
tc'iisfye .scale. Mills of a similar kind erected by Mr. Lee aie 
said to be- in active oi)eration, and “ yielding a good undsatisfac- 
turv sn]»ply of W'ood ]'uli»,” in France, SAvedeii, Belgium, ITussia, 
and other parts of (lormaiiy. 

WOOD SPIRIT. This litjuid, also called pyrordlk spirit, 
meihylic alcohol, and hydrated oj idc of methyl, is described under 
Methyl, IIymiatei) Oxide of, E. ('. vol. v. col. (512, where 
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also its relations to v'ond-naiditha imd mrthyl tted spirit o.T\i noticed. 
The present inotleof mannlacturing wm)d-.s])irit was described by 
Mr. Chapman before the Chemical Society in 1872. The best 
kinds of woml for the purium* are t)ak, beech, birch, thoni, and 
crab-apple ; then hazel, abler, a.sh, and niajde. Ct>p])ice of mixetd 
Avoud 18 Avell suited, especially from fourteen to sixteen years old, 
but no dt'cayed wood should be em]'hiyed. When charcoal aa 
w-ell a.s wood-spirit is intended to be. obtained ns a marketable 
product, trees of a nu'dinm size tire foiimltu be better than tlio.se 
very large «*r very small. The wood is b.iked in ovens or ndorts, 
mostly of iron ; they are of various shapes and sizes, from 5 to 10 
feet long, from 2^ to 5 lei‘1 diameter, and having a . apacity vary¬ 
ing from 32 to Isri cubic feet. Tin* metal of the retorts is ])ro- 
teeted Irom the tlireet a< tion of the lire by a jacket .d‘ tire-brick. 
The wood, halul in the retorts, is not Aar,(n/, there being no 
acces.s of oxygen or atmospheric air. A'arions ga.seous jmalucta 
given oil trom tlie Avuod esca]te at the lop of the r-1' rts by auit- 
abh* openings ; some of them are allowed to go to waste as ]>er- 
maneiit gases, but others condense into tar, naphtha, acetic, acid, 
and water. The c.omj)om-nts of the dislill.ite vary greatly, accord¬ 
ing to the kind of wootl, ami the tinu! and tt>nipevatnre of retiu't- 
iug ; the tpiunlity of ehareoal produced in the n torl also, as well 
as its «|iialily, varie.s greatly acconling .ft) .cireninstuiiee.s. 'I’he. 
higher the temjter.itme emph)yed the smaller is the yiehl of 

• hat-coal; more, iiapht ha is produced when the ovens are small 
ami highly heated ; more aeetie acid with largi* ovens ami a lower 
temj)eiatuie. Tiieliipiid. fonmsl bv the condensation of the gaaea 
.subsides into two layers, one ligliler thati the other; and the re- 
hiti\ ‘ iinportunce of the.se two is made It) tle]>eml on the more 
immediate object of llie manuraeture, whether wood s]«irit or 
acetic a< id, and W’itli some relation also to thei|nantit v ami •pialily 
«if the ehairo.d left in the retorts. 

WOUl.)-WDRKINU MACll INFIIV. Many of the iuii';hine.a 
which arc now largely superseding hand tools in fashioning wood 
into us»ful and •inianiental I’orms are de.scrilied in Cahvino, 
Wood f'itrritiif hy Machinery, ('. vid. ii, col. (538 ; (’arvinh 
Machine, F. S. eol. ‘44k ; Ti.miieii and Ti.miieii Tkahk, 
W'orhiny in Jf'nod, F. vol. viii. col. 2;“)I ; under the speeific 
nano*., oi many of tin* machines in F. and E. ('. S. ; and in 
T »Y .MAM I'ACTniE, E. (!. S. enl. 2(l!)(). 

WOOLFF.N AND WORSTED MANUFACTURE | F. U. V(d. 
viii. eol. !)!»71. Since the former article was jmhlished, many 
new' kiml.s of e-Ioth have been introdncetl, dej)ending partly on 
uduixtures ofdillerent kind.s of wool, [tartly on the dyeing, and 
[tartly on neciiliarities in weaving. 

Woollen Maehlncft. ( !hang('s in the [troeesM's have het'U brought 
ahont by the introdncltoii oi' netv machiiK'.s, soimt of wliich com¬ 
bine operations wliich n.sed to retpiiit' two machine,s. The Itnrr- 
iinj machine, for removing burrs ainl other imjinrities from 
the wool, has two tine eoinh e.ylimlers and a hriish ; the brush, ill 
remoA'ing the avooI Irom the cylinder, separates the burrs liom 
the, clean libre. 4'he Hcrihbl.ci\ or AV)-.s7 i’ardiny ICnyine, has a 

• ylimh'i', sometimes so large a^. 48 inclu's Avitle by 50 in diameter, 
Avilh live Avorking and live stri|i[ting cylinder.-, a dolfer, a burr 
roller, and a guard mlh‘r. 'Phe Inh roirdinlc ov Second, (’ardiny 
Kn.</ine has a main cylimler the same size asubove, with stripper.-, 
and a diagonal teed ior llat slivers. 'J'he Fi/nAr and flunaensn', 
also Avith a main cylinder 4.S inches by 50, ha- a •■ross fei-der for 
llat slivers, a gmttved ditlliT to hold the divitler hh'ales, a vibrating 
tlulling comb to strij) <iir the wool, ainl a grooved roller over 
Avhich it is [)as.s<‘«l. The Ifoiihh'i and [ho J'trn. //Tm/n* exhibit 
numerous improvenieiil.s on the inachim s until lately nsetl. The 
Setf-ucliny Mnh i.s more really automatic tlniii ever, for it c<im- 

iri.se.s, he.-ides the spiiidhs for s|)inning from the comlensin’ 
lobhius, a creel f(»r second sitiniiing, a ilouhle-speed motion, a 
twiatiiig-in or draAvhack motion, a nnde-sto[t[ung motion, a 
s|>iadle sto]>[ung motion, a goverimr and ([uadrant regulating 
motion, a positive cumshafL motion, a friction taking-in motion, 
and motion for [uitling the (hmbh* s[»e(;d on at any [lart of the 
draw' or stretch, d'he I’on'n- JtOoni for jilain ( loths has not un ler- 
gone nnn-h change. ; but I'am y Avoolliuis are woven with tins 
aid of the .Iac([uard, under many improA'ed arrangermuitii. 
Numerous other operation'^, descril»ed in our funner article, have 
in like manner been the .subject ol valuable iiapn.vements, in¬ 
cluding AA’Ool-.scouring, Avofd-drying, wool-oiling, doubling, reel¬ 
ing, milling, raising, and slnauiug. 

Woollen, kroductn. 'Djc West of England (Joatitnjs, mo.8tly 
broad cloth.s from 54 to (12 inches w'ide, ijoav comprise, doeskins, 
cassirncTo.s, ehustics, satarns, Vi'netianH,nie.Uon.H, beavers, deerskiiLs, 
and diagonals ; these exhibit gre.'it varieties of fiurface, <lepeiid- 
ing on peculiarities in the Aveaving, milling, and dre8.sing. 'Phe 
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West of Eii^flaiid IVoKserijufs, 27 inches M'iile, comprise many of 
the aijove, to^feilicr with Bedford cords, kerseymeres (similar to 
cassiineres, hot more heavily milled), and other kinds. The 
Yorkshire clr)thH still pr<‘seiit the same charact(;r, com]Mired with 
West of England, as Before ; mtt so fine in (piality, hut cheaper 
and more extensively manufactured, on account chiefly of the 
admixlure of shoddy, in lingo, and cotton with the good new 
wool. The names given to the woollen cloths woven in the Leeds 
Sind Huddersfield district ars; very fanciful, conveying hut little 
information concerning qusility or make—Tweeds, fancy coat¬ 
ings, si-rges, Meltons, heavers, carriage and furniture cloths, Ve- 
netisins, felt cloths, unions, fancy trouserings, &c. Huddersfield 
has distinguished itself in leceiit years hy the introduction of 
chdhs imitating the skins or furs of animals, and hearing the 
names of sealskins, Astrakhan (sheep and lamh), dogskins, chin¬ 
chilla, hearskins, lamhskins, minevers, and camel-hairs ; many of 
these are skilfully manufactured, and hear a closeresemhlaiice to 
the skins alter whi' h they are named. Huddersfield Fatirij 
IV,s7/a//.s- muintain their pre-i-minence. Sc(»tland htill makes the 
hest Tu'mlii, ami Iriflaiid tlu! host /r/c-r.';, although both these 
kinds are. also made in England. 

U'orstnJ Mni'hhii'it. The worsted or long wool nianufactnre 
has fully kojjt jiace with tlui woollen, in tin*, invention of im¬ 
proved machines lor ])re])aring, spinning, and weaving. England 
IS una])|ti ()aehed hy any other country in this hranch of industry; 
and Bradford, in \'orkshire, is in all resj)ecta the metropolis of 
the trade. The wool-washing machines, comhing machines, 
carding engines, spinning machines, weaving looms, &c.,all have 
exercised the ingennity of Bradlord men, leading t(» mimerous 
])ateiits, immense fortunes, and comjdicaled litigation. 

ironft'd Worsted goods are generally very light, 

and admit of a great amount of variation in their inannfacture. 
Bmidford now gives the names of satteens, rej)s, cords, serg«-s, 
moreens, coatings, jilainhat ks, merinos, says, paramattas, camlets, 
and hunting, Id souu' of the fabrics—usually made of wool only, 
hut often having c(jttun waips to woollen wefts; ])ttraiiiutla8 have 
soinetinics silk warps, (lotion is now nearly always introduced 
in tin', goods hearing the names of (lohurgs, tammies, summer 
cloths, melanges, de laines, lastlngs, Canton cloths, Orleans cloths, 
chimes, ehallies, leiios, checked jioplins, fancy tweed gambroons. 
When silk warps lake the ])lace of cotton, a diifercnt and almost 
infinitely varied class of fabrics is ]iroduced. The mixtures of 
al]>aca and mohair with wool give jEe to another extensive 
varii'ty. Furnitan. and. iqiholdcrti tijxtiles, v'oollen or vorstrd 
kIiiivIk, Flirtland nntd naniiifarfnri’s, rnrjidH, hli(vlc(iK,Jlanncl—ii\\ 
may he regarded as hranches of the worste.d or long wool manu- 
faet lire ; hut they are nut so much associated with Bradford as 
Avilh other ton ns. 

WOOliLEN AND WORSTED TRADE. Authentic data 
are Avanling to .shoAv what weight of Avoollen and worsted yarn 
and length of ehith are manufactured in the United Kingdom ; 
hut the nimiher of factories and hands enqdoyed in them, and 
the ipiantity and value of imports and ex])orts, ean he stated 
apjiroxinmtely. 

'.riie miinher of factories, and the liorse-])OAver of the sleaiii- 
engines and the operatives ein])loyed, are .stated in EaiToiu' 
System, E. ('. S. rot. !»r»4, a.s jmhli.shed liy tin; Eaetorv insjieclors 
in I'STI. The hilhiwiiig are a few additional pa.rticiilar.s re¬ 
lating .sejuiiately to Avuolleii, Avorsleil, and shoddy 



AVool. 

Sluxlily. 

W'nrsfi'il 

h’iiclnric.s . . . 

1829 

120 

(5.30 

('aiding machines 

11,709 

524 

1197 

Comhiug „ 

373 

2(5 

8(58 

Sjiiiniing sjiiudles 

2,362.727 

2.5,615 

1,(559,97(5 

Duiihliiig „ 

1-17,088 

582 

279,270 

I’oAvcr looms . . 

4:?,714 

2395 

5(5,0(53 

Billy sjiiudlcs 

360,454 

25,817 

15,(557 

(Vtiidenscr.s . . 

1823 

0 

9 

(lig.s. 

2822 

9 

12 

Eulliiig stoc.ks 

5139 

8 

22 

Moving jioAver . 

(52,.302 h. p. 

2622 

51,035 

Boys under 13 . 

3325 

225 

86(5.3 

(drls ., „ 

2310 

Kil 

9(543 

'J'otal males . . 

(53,143 

1906 

43,094 

„ I'Vmale.s 

61.987 

1910 

(5(5,4(53 


The-^e f;])ind]es and looms Avere *• running,” or at A\-ork; those 
“ standing,” ui‘ idle, are not here enumerated. 

The factorie.s and factory hands in the three kinds of 
material Avere thus distributed ;— 


England and Wales, avooI 1560 fac. 100,604 hands. 

„ shoddy 120 „ ;i816 „ 

„ Avorsted 5.90 „ 109,557 „ 

Scotland, Avool .... 218 „ 23,000 „ 

„ worsted ... 28 „ 5968 „ 

Ireland, aa'ooI .... 61 „ 1490 „ 

„ worsted ... 3 „ 75 „ 

All the above are factoric.s, factory hands, &c. Tlie hand-loom 
Aveaver.s and the small estahlishnients where steam power is not 
emjdoyed are not tahulated. 

The wool and AAmolIeii yarn imported into the United Kingdom 
in recent alternate years Avere— 

Wool. Yam. 

1864 206,473,045 Ih. 4,479,984 Ih. 

1866 239,358,689 „ 6,997,880 „ 

1868 252,744,155 „ 8,950,692 „ 

1870 • 263,250,490 „ 9,683,402 „ 

1872 313,224,453 „ 11,703,536 „ 

The following is a more detailed account for one year, 1872, 
Avilli the values 


AVool, European 

40,885,863 lb. 

X2,370,187 

„ A frican 

514,791,038 „ 

2,31(5,(503 

„ E. Indian 

18,120,175 „ 

822,1.39 

,, Aust ral Ian 

173,26(5, 435 „ 

10,825,788 

„ Other countries 

3.5,546,371 „ 

1,722,391 

Total sheep ) 

and lambs Avuol j 

302,{)09,882 

XI8,057,108 

Aljiuca and llama 

3,819,089 

X513,420 

(roats Avoul and liair 

(5,495,482 

757,08!) 

AAhiolhn rags 

67,507,300 

53 4,.531 

AV'oveu Avoullon.s 

4,103,152 


The wool, Avoolleri yarn, and woollen and worsted goods ex¬ 
ported from the United Kingdom to foreign countries had an 
aggregate A'allie which rose from alioiit XI7,000,000 in 1862 to 
.£27,000,000 in 18(57, and to X10,000,()()0 in 1872. The follow¬ 
ing details apjdy to the hist named year, 1872 :— 

Englisli AVool . , . 7,627,771 lb. X632,82(i 

Eoreign „ ... 137,512,361 „ '/ 

WoidlenandAVorsted I oj) 73^) 017 0,110,292 

(Jlolhs, coatings, &c. 40,893,020 yds. 7,008,337 

El.annels and hhinkels 1(5,0557,783 „ 1,10.5,182 

Worsted htulls . . 344,t);5l,897 „ 20,904,443 

(Jjtrj)el.s and druggets 11,799,251 ,, 1,914,564 

(dtlier .sorts ... ( 1,451,143 

AVORKMEiN AND EMBLDYERS. liy the 30 .S: 31 Viet, 
c. I ll, jtaiiiameiit revised the remedies a])iilii {ihle hy law in 
eases of complaint of hreaeli of contract hetAveen employer and 
emjiloyed, or of misconduct in either party to the other in that 
iclation. Recour.se is to he to a criminal judge—that is to say, 
to a m.'igistrate or justice ol‘ the peace., or in Scotland to the 
sheiilf. Apjieal may he to the court of (jnarter sessions. But 
tlu* means of carrying u]) the apjieal to a superim* court at West- 
miu.sler is exjuvssly takim uAvay. The jirocess is hy coiujdaint, 
folioAved l)y summons, and in case that be inelfectiial, hy war¬ 
rant of u]»inehension. 

The jioAver of the judge is, in case he deem the coiiijilaint AA^ell 
founded, to aAvard compensation and costs, or to iiujxjse a fine 
not i.'xceeding 20/., and either to annul the contract, or to order 
its fulfilment and lake security for its being fulfilled, and in case 
of neglect of such order or Avant of security, to commit the per¬ 
son to j.risoii for any period not exceeding three months Avithout 
hard hih«)nr. The award of conijn'iisatiori or imposition of a 
line may he enforced hy distress of the jierson’s goods, or ini- 
prisoimieiit of liis person. In case of injury to the jiroperty or 
jierson of the party complaining, or the, misconduct, misde¬ 
meanour or ill-treatment conijdained of has been of an aggra- 
A'.ated character, the party coinjdained of may he sent to jail or 
the house of correction fur three months with or Avithout hard 
labour. 

The peculiarity of this statute is that it brings a civil contract 
between p;*ivate persons Avithin the jurisdiction of a criminal 
judge, and obliges thereby the crown to take sides on a question 
of no concernment to the public. With regard, therefore, to the 
institution.^ and stability of the government, it seems to be im¬ 
politic. With reference also to the good feeling that should 
[ pervade and unite society as the guarantee of peace and pros- 
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WORKSHOPS. 






perity, it seems to bo unwise. Fur whilst employer and em¬ 
ployed are in the language of this law eciuul before it, the 
occasion bn* so novel an addition to the spirit and ])rovision8 of 
our criminal code lies in nothing but the ])Ovorty of the em¬ 
ployed. The means, not to say wealth, of the employer, if he, 
be in fault, will obviate the application of the law in his case. 
And as if to add to the sting of a criminal remedy agjiinst the 
employed, the power of applying it is committed chietly to an 
unpaid magistracy of the same class and interests witli the other 
Bid(?. 

Whilst it must he confessed that the existence of such a 
statute is a humiliation for the working men of England, it 
should not be forgotten that there ar(! among them dishonouiabU* 
mdividuals who are untrue to their engagements and not honest 
ill the, return they make to their employers. As these nnpviii- 
ciph?d ])ersons, tliougli a siual! uiiiioiity in their class, furni.sli 
the occasion for this and similar legislation, them is no Kccurity 
for tlu! majority from reproach and injury thus broiiglit upon 
them, save, in a resolute combinatiou to discountenance on the 
part ol others the breach of engagements and the waste of time 
not their own. 

WORK.SHOPS. The legal delinition of a factory as settled 
by the a(;t ol 1K(J7, and the law regulating the emjdoynieiit of 
women and children in factories, will be found noticed under 
Factory and Workshop Acts, E. C. S. col. S)55. The Honrs 
of Ijabour Regulation Act of the same year (30 & 31 Viet. cap. 
146), generally known us tbe Workshop Act, gives the name t»f 
work.sho]) to all manufacturing })remises which do not conn- 
under the extended meaning of the word factory, and regulates 
the hours of labour of wou\en and chiblron iii wovksliops. 

Tn 1871 the House of (ioiuiuons called for a roUiru showing 
the. operations of all the, factory and workshoj) acts, and statistics 
relating to the, estahlishments which had been brought under 
ins]K‘Ction by the operation of those U(^l.s. Respecting factories, 
sullicient details will be found umler the headings of the .soveral 
textile fabi'ics, Ootton, Flax, &c., in E, 0. 8 . In relereiioe 
to worksho])s, returns wt're ol)taiued from every county in the 
Fnited Kingdom—not conptlete, but as nearly so 'as the 
inspectors and sub-insjxjctors could uccoiujdisli. n'lie, trades 
mentioned arc; mnuerous, coirijmsiug those of the tailor, stay- 
maker, dressmaker, milliner, glove maker, brai«l and fringe 
maker, embroiderer and taiubourer, lu)sieryfmaker, urtilicial 
llowcr maker, leathe r worker, hatter, ca]» maker, straw plait and 
straw bonnet maker, lace maker, shii t and collar muKcr, ho(4 
and shoemaker, cabinet maker, fnriiilure, maker, ropemaker, 
coaclilmilder, clock ajul watchmaker, tanner and currier, 
saddler and harness maker, soa]t maker, candle, maker, seed 
crusher and oil cake makiir, halier, biscuit baker, ]>uslrycook, 
confectioner, hiewer, distilhir, vinegar maker, cai jn uter, joiner, 
mason, painter, glazier, plumber, liicilev match maker, and 
numerous others—including the greatly diversified metal t.iwles 
of the Rirmingham and hardware, district. Some of these' 
establishments re((uii‘c neillier steam nor water power, sonu; 
emidoy neither women nor cliihlreii; hut an account is given, 
nnilc)’ each county and for each trade, of the, amount of pow'er 
om])loyed, and of the workjieojih* of both sexes and all .ages, 
according as they come under the designation of chil<lren, young 
persons, or adults. The return forms a valuable coutribiitiori 
to the industrial statistics of the IJuiUnl Kingdom, for about 
the end of 1870. The average rab; of wages, at the same 
period, is given for a coiiHiderahle, nviniher f>f trjides, frt»m 
ml’ornuitiou sipijdied by the. mannfacLiners ; hut this rate is 
subject to so much Muctuation in ditroreiit localities, and under 
different degrees of activity in trad(;, that general infcrtmee.s 
cannot safely he drawn IVom it. 


WORSHIP, a dignity, and title of honour, given to various 
official persons, as to mayors, justices of the peace, and stipen- 
j diary inagistrates, who are therefore entitled vorthif, an adjective 
ot which worship—that is, worthiness—is tlie abstraction. 
Abtrioiia official individuals, likewise, are entitled K^orship/id, 
or liujht as, for instance, the Master of the Toraple, 

the ch.pceUor and vicar-geiieral of a diocese, and the head of a 
municipal corjioration. The epitliet Worshijiful is also applied 
to corporate bodies, companies, or guilds, within a municipality, 
as the companies of the city of Loudon—-Cloldsmiths, Skinners, 
Drajici^ Fishinongers, Merchant Taylors, and others. The 
title of Worship is the attribution of icorth to th^' peraon to 
whoin it is ai<l«lres.se(l or of whom it is spoken ; and as a title is, 
in slrielue.ss, next inferior to that of Honour, a.s is shown in a 
proclamation of .lames I. against dignitaries allowing them¬ 
selves to he atldressi'd by titles higher than thdfle vhich they 
haul a right to claiim, in which it is esju cially com]>l vinoil tluit 
“ Your iloinair ” was either a.ssume,d (»r allowed a^ a style of 
address by those ^vho had no pvojH'r pretension to a higher one 
Ihaiii AVorshii). 

WORSTED IffANUFAOTlTRE [Woollen and Worsted 
MANUPAl-TrUE, E. C. S, col. 220(i|. 

WRAOKjor SKA-\VRA(.'K, hais sonutimes been cmjiloyed 
as a general name for the mariiio plants fri>m ivhieli kel]> used 
forma'ily to he ])rocured,a,nd which aire largely used as a niauiire. 
lUaic.k wTuc.k, knobbed wrack, and black tangle are local names 
for thive of the 1 est known kinds on the shore-s of (Ireait Riitain. 
Although holania'ally dillerent, sea-wmek axnd suai-xveed are 
often indiscrimiiuitely applied in indiistriad juirsuits as names 
fttr the same plant. Ih siiles kelp or soila making, and manures, 
several useful a]»]dicat ions are iii»liee<l in Se.v-Weed, E. C. 8. 
v.ol 18 <> 2 . 

WREATH, in Heraldry, a garland or circlet formed of rolls 
of silk, ol- silk and a met.il, used to supjiort a crest. Originally 
two rolls of silk of dill'i-rent r-oloiirs, twined round each other, 
encircled the hehm-t us a wreath ; now tin' wreath is Uftuallv 
lornied of a roll of silk of the ]>rinci]>al colour in the shield and 
another roll of the ])rinci])al metal, so twined as to show the 
fold.s of each alternately; six ii. all, three of the colour and 
tliD'c of the metal. [IIkkalduv, P. (’. viil.vi. col. 6(16.] Uy 
some writers the wreath is called a J'ornr or Tiurr. When ordi¬ 
naries an- adctriM'd with a wreath, or c.omi»osed of two colours 
tAvisted to the form of a garland, they are said to he irirutlud 
or Ti'rtill/'. 

W1(.ECK8 jSiiirwiiErK, E. C. vi>l. vii. col. 551; 8im*s,E. C. S. 
c(d. 15107 |. 

WUKJHTINE, tA,,ll.,.,'N().J m amorphous 

hast' obtained from the sei'.ds and hark of antidtiitcn’ 

trrint. It posses.ses a peisistent hitter taste, ami is soluble ^)oth 
in water and in alcohol. 

AVlllTlNd FLUID, a name for one of the many kinds of 
writing ink (Ink, K. C^. vol. iv. c.ol. 872]. 

WRlTlNd, SECRET [CuYV'ionuAruY, K. U. S. c.ol. OT?"). 

WRY NEUK ; TortUiillix, a fixed spasm of the, muscles 
of the neck wlien'hy the head is drawni towards one of the 
sliouhlers. The same elh-ct may he caused for a time by rlieii- 
ni.'itisiii alfectiiig the innscles of one siile. 

AVYVERN, a fantastic mythical animal of freijnent ocenr- 
mice in media'val art and heiMldic blazonry. A common form 
is that of tile body, legs, and feet of a. hint wdth the head of a 
serpent, as in the seal of (h-rvast Avenel, engraved under .Seals, 
Enoi.ish, E. 8 ., col. 1886. The ordinary hmuldic w^yveru 
has the head and body of a dragon, the legs and feet of an eagle, 
and the t.ail of a serpent macci/, or twdsted into a knot. The 
Earl of EgUiiton has wy\'erns for the suiiporters of liis shield. 


X 


X ANTHINTNE, a base woduced, 

together with ammonic sulphate, wdien aiiiinonic thiomirate 
is heated to 200®. It may be obtained in yellow crystalline 
lamiuee, which are almost hrsoluble in water. Its sulphate also 
forms laminar crystals. (Finck, Ann. Chem. Phann. cxxxii. 298.) 

XEBEC, a sailing vessel remarkable for its swiftness, cliieJIy 
used in the Mediterranean. The Xebec has three ma.st.s, and 
ARTS AND SCI, DIV.—SUP. 


caniofl a heavy press of canvas ; the foresail square, the others 
usually lateen sails. The hull has sharp bows, fine lines, and an 
overhanging .stem ; and so low' a seaboard that the deck has to be 
made very convex to allow the water shipped to run off freely, a 
grating over the deck enabling the crew to move about without 
inconvenience. The Xebec was the favourite vessel of the Alge¬ 
rine pirates, when it was armed with from 12 to 24 guns. I 

7 B 
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is still employed in the Mediterranean, hut only for trading 
purposes, and chiefly for carrying cargoes of perishable com- 
niodities. 

XENYLAMINE, Martylmnne, amona- 

inine, isomeric with diphenylainiuc, occurring in the portions 
of commercial aniline boiling above 23(1°. It crystallizes in 
shining scales or needles, which arc only slightly soluble in 
boiling water, but easily in alcohol or ether. It melts at 45°, 
and distils without decomposition at 320°. Xenylamine unites 
with acids forming crystallizable salts. (Hofmann, Prnc. Roy. 
kioc. xii. 389.) 

XENYLENIC ALCOHOL or Diphcnylic alcohol [DiPHEijyL, 
E. a S. col. 7(571. 

XEROPHAaiA (from dry, and ^o^w, 1 eat), in the early 
(/Iiristiaii church, days of fasting, (Jii wliicli only bread, dry fruits, 
and lentils might be eaten. The Xerophagia originated in the East 
af. early us the seccjud century, when the observance, of lixe<l 
ilays for fusts as well as festivals wa.s enjoined on all (Jhristians ; 
and if not of Moutanist origin, the fast was in accordance with 
that Hysteiii, tlu' purjtose, being tlui ])re])aration of obaervunts for 
the direct influence and euliglitenmeut of the raraclcte, and the 
(•,oiise(iue,nt a<lvauceiuent to a higher spiritual state. The Xcro- 
phagia lasted ibr a iortiiiglit, Sulihatlis arid yimdays cxco}>ted ; 
afterwards tlit* time was exte.nde.d to thre.e, weeks, and in the 4th 
century this sj)(*cial fast merg('d in the Western Church in the 
fimdrdfjcdiiKi, (Ji- forty days of Lcait. In the Jilaat, however, it 
was (jontinued much longer, and in some jdaccs lasted till late in 
tlie 12 tli century. 

XYLENE [Xylol, E. C. S.J. 

XYLENOL, AVao/, :njlKic 2>henol, C^II^.O = CnTT^Me-aHo 
This compound, which is a dimcthyl])lienol, is 
lorined on liising a mixture of jjutassic hydrate and xylylsul- 
phite. Wiirtz sncce.tided in extracting from the product two 
isomeric subslanct'.s, uamelv o 'j'yknol in colourless crystals, wdiich 
melt at 75 ’ uiul boil at 213 "'5, and /3 iryh'.nol, a i>owerfully re¬ 
fracting lioukl boiling at 21 ]'’-5. They are both freely solulde 
in alcoliol and ether. A solid moditieat.ioii, ap])arently identical 
with a xylol, is also obtained on fusing potassic oxymeBitylenute 
with excess ol' ijotassic hydrate. (Wj'oblevsky, Zdts. Glu m. iv. 
232 ; Wurtz, J alimhcrkkl , 1808, p. 459.) 

XYLIC or XYLVLIC ACID, = | 

(JfO.C'js/ioCj). On oxidising the pseudocuinene prepared from 
metaxyJem: with nitric acid, a crystalline mass is oDtained which 
is a mixture of three atdds, xylic, paruxylic and xylidic, besides 
nitr(» acids. On distilling the prodiu4 with water, the two 
formor, being v(jlutile in llie cuiTeut of a(|Ueous vaj)Oiir, pass 
over, leaving the xylidic acid and the nitro compoundH in tlio 
ret«.)if. The xylic and puraxylic, acids may then be Hej)arated by 
taking advantage of tlie difference in the solubility of their 
calcic salts. Xylic acid crystallizes in niuiiucliiiic prisms or 
needles, which melt at. 120 ', and are moderately soluble in 
boiling waliu', readily in hot alcohol. Its isonieride, puraxylic 
acid, crystallizes in colourless pointed ]»risins melting at 1 G 3 ”, 
which are only sparingly soluble in boiling water, but freely so 
in alcohol, liotli these acids by the, continued action of iiilric 
(COHo 

acid, yield xylidic acid, C'„^ CJfaMe (27/0,CjoZZ/Jo). 

/ COllo 

This fonns colourless crystalline needles which arc almost in¬ 
soluble in water, but easily soluble in alcohol. It melts at 280 ’ 
and subliine.s in hard colourless needles. 

XYLIDENE, C„IljiN Several compmmds having 

tliis composition exist, which liave been jirepared from tlie 
different nitroxylols and also from nitro-ethylbeiizol. These 
homolugues of aniline are all li<|uid, hut ns yet they Jiavc been 
only very imperfectly examined. 

VJd‘J)l(3 ACID [Xylic Acid, E. C. S.]. 

XYLOtHiAlMIY (iroin ^v\otf wood, and ypdpu to engrave), 
the art of (Uigraving on w’ood. The term is now seldom em- 
jfloyed, the simpler expression wood engraving,” supplying its 
place and being found sulficicnt. It has, however, neen pro¬ 
posed (see rassavant, ‘Peintre Graveiir,' i., 4(i 7i.) to confine its 
use to a particular form of w'ood engraving, i.e., to those early 
examples of the art, such as are seen in the Block-books. [Wood 
Engraving, E. C. vol. viii., col. 979 ; Block-books, E. U S. 
col. 312], where the text, titles, or explanatory in 8 cri])tiuns are 
cut in relief on.the same block as the subject, or upon a seiiarate 
block but united with the subject in the impression; as dis- 
liiigiiislied from the ordinary wood engravings w'liich are printed 


1 with the text, or inscriptions composed in movable types. The 
‘ Chinese plate or block-nooks, described under Wood Engraving, 
col. 977, and which are precisely similar in mode of production 
to the early European block-books, are in like manner examples 
of xylogrirnhy. 

3i^YLOL or XYLENE, dwicthjlhmzol, xylole, Cp = 
CeH^Mc, (CjoZ/jo). Three isomeric modifications of this hydro¬ 
carbon exist, namely orthoxylol, metaxylol, and paraxylol, and 
wliich may oe regarded as derived from benzol by the replace¬ 
ment of the hydrogen atoms (1:2) (1:3) and (1:4) respectively 
by methyl. Paraxylol is identical with the methyltoluol (1:4) 
produced by the action of metallic sodium on a mixture of 
monobromtoluol and methylic iodide; when oxidised with n 
mixture of potassic dichromatc and dilute sulphuric acid it yields 
tcre})htiialic acid. Metaxylol or isoxylol (1:3). Both me.sitylenic 
acid and xylic acid when distilled with excess of lime, yield 
this modification of dimethylbcnzol. It boils at 138° and when 
o.xidised yhdds pure isojditjialic acid free froju tcrephthulic acid. 
The xylol separated from coal tar oil by fractional distillation, 
is a mixture of metaxylol with n little paraxylol. Orthoxylol 
(1:2) is a colourless mobile liquid like the other modifications, 
but lioils at 141°. It is obtained by distilling ymraxylie achl 
with lime. Numerous hromo chloro and nitro derivatives of 
ille.se dillerent xylols exist, the must important of wliich, as 
exhilnting the marked difference! in the nature of the three hy¬ 
drocarbons, are the trinitroxylols (J„iJ,(N 02 ) 5 =CoHMej(N 03 )j 
Trvuitromdaxyhl is very easily formed l>y heat¬ 
ing metaxylol or even coal tar xylol with a mixture of nitric and 
snlydmric acids. It ciystallizes in thin needles wliich melt at 
177^, ami are only slightly soluble in boiling alcohol, whilst 
trinitroparaxylol jirepared from paraxylol {tnethyUdaol) crystal¬ 
lizes in larger nee(ll(!s, which are niueh more soluble in hot 
alcohol and iiiell at 137°. TrinUroorihoxylol is far more dilUcult 
to prepare in the crv.stallim' state, rwyiiiring an hour’s heating 
witli the nitrating mixture, fl'lie seiiii-llnid mass obtaineil, 
wbicb only solidifies on long standing, yields by careful crys- 
iiillization from alcohol colourless crystals of the nitru-cuiu- 
poiiiid melting at 55 ’. 

Many of the derivatives of xylol formerly described are pro¬ 
bably mixtunm, having been prepared from coal tar xyhd, wliich 
contains both para and meta ,\ylol. 

X YLYLAMTNES. Tliesednises, homologous with the benzyl- 
amines [E. V. S. eol. 279] are formed on heating xylylic 
chloride witli alcoholic ammonia at 11G° Xylylaminc O^IIi^N = 

N(0,igil, or I N (N11,{C\,1T.)) is a colourless, oily 

alkaline. Ihiuid boiling at 19C°. DixylylaiaxHC C,<,lIjpN = 
N(C„11J.^11 (A^i7(f/,„Hu)jj) is a pale yellow oil which decomposes 
when heated to 210°, Trixylylamdnc (C-js^la^N = lM’(CpH„), 
{X{(\f,ll„).^) is also a enlourless oil lighter tlian water, which is 
decomposed when distilled. The salts of these bases crystallize 
well, (Piejier, Ami. Gliem. Phanii. cli. 129.) 

XVLYLKJ ACID [Xylic Acid, E. C. S.]. 

xyr.Yuc ALCOHOL, cjr,„o= | i'-'iJWio), 

tln! liomologue of benzylic alcohol, is obtained by the action of 
alcoholic potasli on xylylic acetate, a compound prepaied by 
treating xylylic chloride with argentic acetate. TJie alcohol 
crystallizes in crdnurless needles which melt at (>0° and boil at 
217°. It is oidy slightly solulde in water, but easily in alcohol 

or ether. Xylylic Ghhridc | ®^'0 “ 

priMluced by the action of chlorine on xylol at a boiling heat. 
It is a liquid of disagreeable odour, boiling at 193°. Numei'ous 
isomerides of xylylic alcohol may exist, some of which are 
already known, such as xylenol, phlorol, and phlorctol. 

XYSTUS (Greek from (vard?, smooth, polished), a 

long covered portico or colonnade in Greek and Roman gymnasia, 
in which, durmg winter, the athlets® whilst in training took their 
regular walk.s and performed their various exercises. The 
Xystus comprised a central way, from 12 to 20 feet wide, and 
two side paths each about 10 feet wide; the central way being 
sunk some eighteen inches or two feet, in order that the exercises 
might be performed there without interference from those 
walking or standing in the side j)aths. The name Xystus is 
sometimes said to be derived from the custom of the "athletflo 
rubbing their bodies with oil before commencing their exercises, 
but the best authorities now derive it from the smooth and 
polished floor. The Romans gave the name xystus to any long 
colonnade, cloister, or sheltered walk. 
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Y ACHT]N0, Altliou^li Englislimcn can put forwanl no claim 
to great niiticiuity for tlieir pastime or s})ort of vachliiig, 
there is no doubt unit the inherent fondness Ibr the sea ever dis¬ 
played. by the inhabitants of the Jljitish isles led them to Ijc 
among the first to go to sea for pleasure. It is uncertain at what 

S criod the word yacht—undouljtedly of Dutch origin—was intro- 
need into our nautical vocabulary, but wo find that there Avere 
vessels called yachts in the time of Queen Elizabeth, and these 
were mostly stationed at Cowes. Whether or not her Maje.sty 
found pleasure in sea-going recreations is not ap])arent, hut it 
might very Avell he concluded that her successor James T. did. 
In the early years of the ITtli ccutury a yacht Avas built at 
].)cptford hy Phineas Pett, master shipAATight, find it is to 
tins A'essel that Penys alludes aa’Iicu lie pleasantly, as was his 
fashion, says, “the Icing hath this afternoon been at Deptfonl 
to see the yacht. Commissioner Piitt is there hiiilding, Ai’hich 
Avill be very pretty.” What bi'caine of this yacht, or what she 
Avas like, avc have no record ; hut Evelyn, in his Diary, is 
more comnmtiicatiA'e about a yucliling excursion of Charles II. 
He says that on the 1 st of Octolier, 1(5(11, “I sailed with his 
IVI.ajesty in one of liis yaclit.s—vessels not known among us till 
the Dutch East India (Join]»auy presented that curious ])iee(? to 
the king, being very cxciJlent sailing vessels. It was on a 
Avagev i)etween his oilier new pleasure bout, built frigate-like, 
and one of (be Duke of York's, for a wager of lOO/.; tin* race 
from GreeuAvich to Gravesend and baidc. Tin* king lost it 
going, the wind being contrary, hut saved stuke.s in returning. 
Tliere Avere divi'rs noble ]iersoiis and lords on board, his ^laj^‘^t.y 
sometimes steering himself.” Here, tlieii, avc have a distinct 
record of a yacht matidi sailed n]>Ayards of two eentuiies ago ; 
and Ave can A'cry well see Avhy a yacht “built Irigale-like” 
shoulil be beaten on a river by a “ibround-ul’ler,” the ‘‘wind 
biMiig contrary.” The. immediate successors of the merry 
monarch do not seem to liaA'i; aired themselvei in yacbts for 
pleasure, although no d(»ubt they made divers ])assa:.a*s by sea in 
such craft; however, Ave liml that a ])astiuie, Avhich A\e will 
lielicvii originated with royalty, began to be more general at the 
close of the eenturv, as then seviual iioiilenien and gentlemen 
owned yachts, lii 1720 (lie “ ( hrk Harbour Water (.'lub”—m.w 
the “lioyal Cork Ymht Club”—Avas foiindcil, and the present 
association established at has soim* eurious old 

representing yuclit nuilelu*s l)(ti\v(*eu ciillerH. ^ The 
Green Isle t*,an thus umpiest ion ably claim to bavi* m-igin.ated 
v.'icht ciubs, and the palm of seniority must be aAvanled to the 
Royal Cork ; tbougli CWes can beat C.)rk Harbour .-us a yaclit- 
ing station. Yachts were built there in Elizabeth's reign. Tie* 

‘ Rat of Wight’ in 1588 was of 80 tons, and earned (50 mariners 
—rather a full com]dement for a ].b asnre vesst*!. A nmiv 
imslest crcAV, with regard to numbers, had the ‘ Isle ol AN ight, 
built in 1673 ; but then her length aviis 31 ft. and breadth 12 ft 
Gin. She carried live men and four guns: Imw they Avorkcil 
the four guns AAa*. have no information, hut jterhaps being a 
pleasure vessel the guns Aveie not required to be turned against 
an enemy. In 18ir, there were .at least as luany as (ilt.y noble¬ 
men and gentlemen AAho oAViieil yacbts, and these, in June ol .hat 
year met together at the Thatched Jlni.*.e Tavern St. .Taines.s, 
'and formed themselves into a yacht ciiili. 1 lie (|ualilication lor 
meinber.sliip was the owning of a ve.ssel not smaller than ten 
tons. The members naturally chose Cowes tor their head 
quarters, and there they tbrnrislicd a.s The Yacht t lub tor 
two years, Avheii the Prince Regent .|oined tbe.in. I wm 
(1817) until 1833 the club \s’as styled the Y 

find has since been known as the “ Royal Yacht Siiuwlron. ^ 
The lion, Ch.'irles Pelli.am Avas the first commodore, and there 
is a stoiy that William IV. wished to niakc him o 

the club. AVe are not aware what privileges that title aa out | 
have carried with it, but it is said that Lord A arhorough declmecl 
the distinction for fear of arousing jealous Ityhiigs in the i aAy. 
HoAvever, the Royal Cork Club bad at the rime, and still ha., 
its admiral and liis Hag is the Union Jack. It does not appear 
Iharthe naiitical yroclh-itics of Lord YarWigh ^ 

yacht racing, butte certainly very nmiatious of getting mlo 

a naval engagement; indeed, be offered- so riinh the 

build, equip, and man a Irigato, if the Lords ot the Admiralty 


Avould give him a commission, which they of course »ould not 
ilo. He, neverthele.'^s, very nearly got into action Avilli lu.s ship 
* Falcon’ of 460 thus at the battle of Navarino, and Ids ves.sel 
being faster tliuii anything the admiral had. lie Ava-s sent home 
Avith despatches announcing tlie victory. His name Avill • Iways 
he recollected a.s tin* Hlysses of English yachtsmen, and to his 
lioiiour a monument Avas erectcil immediately after his death, on 
Rembridgc Down, in the bsle of AViglit. 

But if Lord Yarborough did not nnudi (’arc for yacl\ ^acing, 
other men belonging to the club did ; and the early numoers uf 
the ‘Sjiorling Magazine’ contain numerous ri cords of yacht 
matches siviled by tlieiii. Chief among the “raring men” Avere 
Lord Belfast, Duke of NoriVdk, Marquis nf Angb‘.sey, Earl de 
Grey, Mr. Asslieton Smith, and klr. Jo.siqdi Weld. It Avoiild he 
bard to say Avliieli Avas the greatest entbnsla.st out of ibis batch of 
good sportsmen, but the two “srpiire.s” ean at lea.st Ix' accredited 
Avitb the greatest amount of vugeuuity and ovrimalily. Both of 
them Avere sulllcienlly .sigacioiis to see that the yacht huildei'fl 
could he beaten, and si't about designing their own ve.s.sels. At 
this (late ‘‘tini" albmances for dillerence of tonnage” were 
unli('ard of, and the V(‘iie,st tyro .soon found out that size had 
more, to douith .success than nuidel and exjieiim'ss. Ac'-’ord- 
ingly, ye.ar by year yachts became larger until AVe tind Mr. 
AVeld, in IB'JS, pccsscssod cd a cutter- the. ‘Alarm’ - of 105 
tons. Picfore the ‘Alarm’ Mr. AA'cld bad coMslnictcd the ‘Pile- 
Avell,’ JO tons; the ‘Charlotte,’ 50 tons; ‘ .hdia,’ 60 tons; 
‘Ait(WV,’ so tons; and ‘ Liilworth,’ Ilo tons. Tin* hillev.'ind 
the first three named were' long since broken iqt. Lord BeHa.st 
bad the‘11 ai riel.,’ HO ions; ‘Thevesc,’ put tons; ‘Louisa,’^ 120 
tons—the.se were all c.utti'rs like* the ‘Alarm’ - and the ‘ W'ater- 
Avitc.h’ brig, Avhicb beat the crack brig in the navy out of sight 
in a match to AA'indward. The Manjuis ett Angb’sey had Ihn 
‘ Beall' built in 1H2!), and many timi's lengtbened until she is 
at this luvseiit time 161 tons. ‘ Tin* other notable vessels were 
the * Arumlel,’ 180 tons, of the Duke ofNoiicJk, and the* Meiiai,’ 
1.57, of Mr. Assbeton Smith. 

'I’lie.M* vessels were all more or less of tin* lJ(^•lnly 1y])(‘, AVitli 
slior;, full bows, long ea.sy runs, and eoiiijiaratively small iiiid- 
sliiji Si'ctioiis ; this ty]u! was known as Ibe “ coil ,s liead and 
mackerel tail'’ model', and it was o\er and over again (h'mnn- 
strated by scieulilic nn‘n that such was the right lorui lor sjiced. 
Blit Mr. .Smith .seems to hav(* ver> early cnlerlained some 
doubts about tile, malt'*!', and bis eiitter ‘Meiiai’ was built alter 
I bis oAvn de.sign on wlial was afterw'ard.s known a.s the ‘‘ wave-lino 
iirineiple”-a.system wbicb .Mr. Scott ILissell a ft e.i'wards pushed 
I to it.s limit,s. ' With the advent of the wave-liuo eamc.’ also 
aiiother tyjic of vessel Aidlh longer l>ow.'< ami f-liarpor mid.ship 
seclioiw-^more. .after tlie modern V tyi»e--and avc lliink the 
credit of instituting this styh'' an be given to the late Mr. 1. 
AVaiiliill, of Poole. ItnnU m'l be nmlerslood that all tlim liim^ 
yacJit racing Avas eonlim-d to the Solent ; sm h was not the ease.; 
yae.lit niate.he.s began to be inlrodnced into every regatta on tlm 
eoa.st, Imt the d'hames Avas the ivrini i]»;d s(jene. of Burii contehl.s. 
There the ‘Cygnet,’ of .35 Ions, from the, I’oi.b* yard, had made a 
name for herself; and before her, from 1^21 to 1845, the Hoyal 
Thiiine.s Yacht Club matclicH bad intvodmed the yaebtiiig 
Avoiid to such boats ol mark as the ‘Vict'iria, 18; ‘ (riiain- 
pion,’ 25; ‘ Phaiiloiii,’ 20; ‘Gnome,’ 23; ‘Mystery, 25; 

‘ Blue Bell,’ 25 toms ; ike., winners of innumerable jirize.s. It aviII 
thus bo Hoen that even tliu.s eaily, although in a hinnbl(*r Avay, 
the ThaiucLs Ava.s becoming as famous as the Solent for yacht 
inatclie.s; and, furtber than tbi.s, avc ean say 111 at the Ihame.s 
was the cradle of the present iticoinparable type of racing cutter. 
In J847 Avas built mi the Thames the ‘Mos.pulo,’ ol 50 ton.s 
never to tlii.s day in any inalorial Avay alten-d, and htiU as good 
a.s inanv of the crack atsscI.s. She was (piite an innovation, 
ultbou'di to some extent carrying out tlu* ideas enqJoyiri in 
desigiHiig the ‘Memii’ and ‘ I Vai l.’ Slie bad, boAVever more 
midship seedion and di.splacernent tliaii the.se two ve.sscls and 
was moreover fuller all. Then came the. ‘ \ olante, from 
Harvey’s y.anl, at AVivenhoi’, on the cast coast, Antli e.arsier lines 
than Ine * Mosquito,’ but on the w hole ot her t y]ie. And hero wc 
might rest and say that,although s].(*ed ha.s been increased since 
the launching of ihe ‘ Mosquito’ and ‘ \ olante, the form has not 
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much altered, improvements having been made in sails, ballast, 
and handling, rather thuii in the hull. But we iimst not 
overlook the arrival of the ‘America,’ in 1851. Her pre¬ 
sence marks an era which no time will efface. We have 
seen that our yachtsmen ha»l alighted on the conviction that a 
long bow is more adapted for high rates of speed than u long 
run jter se, but no one had ventured—not even Mr. Scott 
Bussell in his funny ‘ Titania’ — on giving such a bow as 
the ‘ America’ had to a schooner. Her midship section was an 
expanded “ vthe bilge turning in close under the load-water¬ 
line, and her centre of gi’avity of dis})lacement was more than 
4 ft. abaft the centre of length of L.W.L.; in the ‘I’earl* it was 
2 ft. abaft, in the ‘ Mo 8 (|iiito’ 1 ft. 9 in., and in most other 
yachts this centre of gravity was before the centre of L.W.L. 
This means that the order of things had been completely 
reversed ; the cod’s head was behind and the mackerers tail 
in front. We need not herci relate the achievements of the 
‘America ;’ it will be enough to say that we had at that time 
no schooner that was her ccpial, uiui it is (j^uestionable whether 
there was any cutter either that could b(^at her, even on a wind 
with sea room. She was designed by an Englishman named 
Steers, who had emigrated to Ameri('.a. But the ‘Anicricji’ 
opened our eyes more with ri^gard to sails than hull—we had 
already persuaded yacht l)uilders that a full bow and a fine 
tail were WTong, and, until she astunislied ns by lying to 
wind like a cutter, few would heliijve what a fiat sail would 
do. Of coiirsi! thei'd were men who had written until their 
wrists ached, and talked until their tliroiits were bourse, that 
u sail with a ])erfeetly flat surface was best for any kiinl of 
sailing, iind a veritabk' essential fur going to windward; and 
now tbeir day was come. All their learned discjuisitions about 
the resolution of forces bad been unlieeded, but the ‘America’s’ 
sails sliiiiled every tme into the conviction that a sail which 
“holds tJie wind” was nothing more than a time-honored 
fallacy. 

TJie form of the America’s hull was lor some years a 
standing dish among English yacht huilders, and various at- 
teniplH w'erci made to produce a schooner like her and as good ; 
this the builders for some time failed to do, but in the year 
1859 Messrs, (laniper and Nieholsoii built the ‘Aline,’ and she 
nndouhtedly is as go(jd, if not better. She cari’ies her bilgi- a 
little lower than tin* ‘Anuiiica,’ has more disjilaceiueiit, less 
heam to length, and less hollow' in her entrance ; still genendly 
her form below water is more like; the 'I’ransatlantic clip])er^s 
than that of many vessels vvliich W(ne built as pure and simi>le 
imifatioiis. We must not, liow'ever, forget to mention that Mr. 
Weld at once recognised the good ]ioints of the ‘America,’ and 
transfVri’ed them so far as ])ossible to his big cutter ‘Alarm.’ 
lie turned her into a scluutner, lengthening her by the bow, and 
gave licr a suit of sails on tlie America’s ]dun. The ‘America,’ 
it must be, understood, had but three W’orking siiils : mainsail, 
foresail, and forestaysail. The mainsail was laced to the boom, 
and the f'orestaysuil was lacked t(j a bum]>kin bowsjwit and laced, 
to a light boom. Slie carried a maintopsail, but had no fore- 
topmast. Under similar canvas the‘Alarm’ a])peared in 18.51k 
and beat all coiners, including the. ‘Alim^,’ although w'e douht if 
she was quite so good to windwanl as the latter. Ilow'over, 
great was the eoniideiic.e of Mr. Weld in liis schooner, now of 
248 tons, that he longed for a match with the ‘America.’ In 
18(51 his w'ish was gratilied, and in a single-handed match tlic 
‘Alarm’ gave, her oTijioncnt a signal heating. Ilow'cver, the 
latter was so hadly liaiulled, tliat her defeat by no means dis¬ 
graced her, and W'o, have small doubt that she is as good as the 
‘Alarm’ or ‘Aline.’ to this day. There is no denying that our 
huilders endeavoured to build Americas, but her form was 
found unsuitable for cutters. Not that a good cutter could 
not be ju’oduced on an adaptation of the ‘America’s’ lines, 
but there were inlliu'uces at w'ork which prevented the expe- 
rimimt being tried. A large racing cutter is a very awkwanl 
customer in a breeze, and men who could afford yachts of 100 
tons and upwards found that either the schooner or yawl 
rig was the best for comfortable cniising. Those who fancied 
small cutters of, say, CO ton.s, were not satisfied with the accom¬ 
modation one would give if huilt after tin* America’.s shallow 
form. Consequently the long and narrow type, so beautifully 
illustrated by the ‘Volante”and ‘ Mo 8 <]uito,’contiinied to be 
the fashion ibr cutters, and ballast stow'ed well down in the 
garboards did duty lor beam. 

At the time the ‘ America ’ crossed the Atlantic, yachting was 
very little indulged ui on the other side of the ocean, although 
the New York Yacht Club hud been in existence since 1844. 


However, the success of their ‘ America ’ led the gcutlemeu of 
New York into other naval enterprises, and the club soon num¬ 
bered u re8i)cctahle fleet. The huilders there, however, did not 
adhere to the form of their first success. N ot that they concluded 
there, w'us anything wrong in her design, but it was found tliat a 
still shallower form was best adapted for tlic shallow cruising 
[round which American yachtsmen selected. Accordingly 
vessels of very great heam, llai floors, and drawing only three or 
four feet of Avatcr, were introduced, and in light winds those 
vessels are without equal. Of course, such boats would make 
lec-w'ay on a wind, and to prevent this the “dropping keel” 
or “ centre hoard ” (an old invention of Lieut. Schank of the 
British Navy, 1771) was adopted, and the Americans claim that 
their present form of centre-board yacht has no e(iual. They 
have, however, yachts with fixed keels, hut unlike the ori¬ 
ginal ‘America.’ They arc; much shallower, and the hollow of 
the garboards is so great that the rising floors are little better 
than dead Avood. The ‘ Sapidio ’ is a fair representative of this 
type of vessel, and a reference! to the cuts representing her 
midship section and that of the‘America’Avill at once illus¬ 
trate the dcjvirture the Ann'i-icjins have made from their liist 
success. There is no douht that the American cciiitrc-hoard 
yachts are capahh*, undei‘ccitain conditions, of successfully com¬ 
peting against tho.se of England ; hut fhe.y have faults to Avhieli 
the nuijorily of Englishmen would ncA'er he reconciled. In 
the. finst ])hu:e, in pro])ortion to their deck room, they have! 
AU'iy limited accommodation below ; and tlien, as they dtq)end 
almost Avholly on heam for stability, limy may reach an 
upsetting petint in their angle of inclination. In light Aviiids 
and smooth Avater an American centre-hoard yacht sjireads an 
enormous area of canvas, but in Avhat an English yachtsman 
Avould cull a iib-lieaded topsail breeze, the.y must he snuggtjd 
doAvn tAvo or three! reefs and then reepiire a great deal of h.)oking 
after in a sea. ’J'hey are very liglJtly rigged, hut tlie gear is 
Irnwy enough for the purpose, as it is only in light Avimls that 
they can show under Avholc-sail. Such a d(!Hcrij)tion of yacht 
could n(!A’er have been called into existence in a country Avliert! 
the yachfing is generally done on an exposed coast and in a tur- 
Imlent ehanmd sea such as that around Great Britain. We 
imagine that English yachtsmen Avill never go m-arer in imi¬ 
tating the Americans than tln-y liave alr(!ady done in co])ying 
the ‘ America.’ 

Mr. Marett in liis treatise on ‘Yacht Building,’ Avritten in 
18.54, lamented that yacht builder.'^ Avere clumsy anti unscientiHc 
in dc.signing. If lie Avere alive now we do not think he would 
discoA'cr aught that Avould induct' him to change his tqtinion. 
Shifting ])aliast—in his day carried to a most tlclrimentiil c.\.- 
tent—has Itecn done away Avith ; yachts are better l)alJasted— 
that is, they carry lead instead of iron and stone, and a large. 
)ro])orlioii of tliis is often put on tlie keel—.and the .sailunakers 
lave, much inqnoved in their part of llie Avork. Still, there is 
yet B!id evidence, y(!av by year Jitl'urded of the AAant of scie.ntilic 
training on the part of yacht huihlers, and avc .art! afraitl this 
will coiitiniK: to he until yacht huihling and yacht designing be- 
eonic tAvo separate prolessions. Science has not yet taught us 
Avhat i.s absolutely the best form for si)eed, or, as the huilders say, 
“ what the water likes besthut .at least it enables ns to di.scover 
the causes of failures. Yet Imilders, Avilh singular faithfulness, 
])erj»ctuate d(!feet.s Avhicli skilled n.ival architects might demon¬ 
strate beforehand, but so long as yacht designing is entrusted to 
the rule of thumb process demonstration Avill go for naught, 
.and failure will succeed failure until the end of tlie clnqiler. 
The ‘ Mosquito ’ and the‘Vulante’ had faults Avliich no naval 
.architect Avitlitlie experience of the last twenty years before him 
would repeat; ycit year after year the changes arc rung upon 
these vessels, defects and all, until wi! sometimes Avoiider if 
yacht builders do not find mistakes ])rolitable. A smart cutter 
IS built, and she is, like the ‘Mo.squito’ of old, perfection, 
only she is a trifle too full in the load-line aft; is too tliick 
forward ; is too short in the tuck ; is too much tucked in; is all 
midship section and ends; is too long, or not long enough ; has 
too much disjdacement or too little, and so on ; and all the put¬ 
ting on here and taking off tluire Avill not ])Ut the mutter right 
until designers arc taught Iioav to profit scientifically by expe¬ 
rience. Occasionally a builder stumbles upou a design that 
succeeds mniwelloiisly AVell in light Avinds, hut will do nothin" 
ill strong breezes in a sea-way; he has given a yacht a small 
displacement, a high centre of buoyancy" and a low centre of 
gravity. This nicams that the floating power, or buoyancy, of 
the yaelit is Bm.all and vciy near the load-line, Avhilst by the aid 
of lead ballast, stowed very low between the rising floors, and a 
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lead keel, the centre of gravity of the whole weight of the yacht 
is got siifficieutly low to enable her to carry an enormous area of 
sail. ^Hiis low-situated centre of gravity, with a small disphice- 
nicnt, is equivalent to the great oeam and shallowness of the 
American centre-boarder ; hut with this advantage, the beamier 
centre-boarder may be upset if she gets beyond her vanish¬ 
ing point of stability; the English yacht has itractically no 
vanishing point, and cannot be upset, unless indeed her 
lead keel dropped off, or her weights shifted when the vessel 
was inclined — catastrophes extremely unlikely to happen. 
The builder who has succeeded so well in light winds is not 
so blind that he fails to see that his production is not a cor- 
resiionding success in strong winds. On the contrarj’', he 
admires the vessel’s good points, but admits her failures, and 
straightway ]»roceeds to build another that shall be perfection 
for the next yachting enthusiast, lie adds to the dia])lacenu*nt 
and to till* power of the load-line ; brings about a lower c-entre 
of Imoyancy and a still lower centre of gravity ; but all his 
calculations have been so clumsily coutiived that he produces 
something that ia ludther good in light winds nor in strong. 
Then there is the builder who has delightcul himself and his 
])atrons with vessels of large displacement, that carry about a 
cargo of ballast, and generally reciuire a gale of wind to move 
them at all. These builders are more dangerous than any, if 
they make a ilesign for small displacenauit, and pnaluce vessels 
that are unsafe to put to sc'.a in unless jury-rigged. Unfortu¬ 
nately the science of naval architec.turcr is much too abstruse 
to become i)Oj>ulai‘ among inexperienced men, whose tastes or 
fortunes lead them to the i)astinie of yachting, and they will 
ever be, more or less at the ine.rcy tif the. builders. No treatise, 
however siuqdy written, w’ouhl t('ac,h the inexpetrienced man 
what to approve or reject in a model a huihler may put l)(dbrc 
him, and the soundest adviio wi* can give the tyro is, before 
building, to buy a vess(d that has a good ivjHitation and then 
afterwards make what use be can of bis experience. To the. 
begium-r the buying oi a yacht will always l»e attended with 
dillLculty, hut iiotlimg as companiU to the vexutituis of build¬ 
ing. Our advice tluin fore is to tlu', beginner at yachting to 
go straight to one of the well-known huilders to huy, and if be 
can get the assistance of an experienced friend so much the I 
better. 1 

We have; not room tt) go very deeply into the subject of 
designing, and any attemi>t to devis(; an a'-bitravy rule fm- form¬ 
ing a vessel’s bull would certainly be attended with failure. Of 
course, yacht designing, or what is in reality the husiiie.ss of a 
naval architect, must be learnt like all other professions, and 
it Avould he. wtuse tluin useless to tiuuk of teacldug a man how 
to design a vessel in a Ituv sentences. Any man nJio lia.s a 
small knowledge of geometrical drawing, coiiUl, with the aid of 
such a work as Peake’s ‘ Naval Architecture,’ soon teacli himself 
how to design a vessel of some s»»rt; hut he must hi- a great 
genius if, without previous expcirience, he succeeds in iiiodelliug 
a vessel that shall he hetti-r, or as good, as any t)f the crack 
cli]»pers at present in existence. The mere fact of being able to 
make a drawing and all the essential calculations is not sulUcieiit 
to ensure suci'.css ; a man may be able to do all this, and yet, 
unless he has great experienct*. of yachts as tliey are aiul yacht 
sailing, he Avill ])robal.)ly fail utU:rlv as a designer. Designing, 
in fact, is a sc.ience in theory and an art in ]iractice. On the 
other luind, yacht builders, with all tlicir experience, fail hecanse 
they cannot make, or neglect to make, Ihe e.sseutial calculations 
which an amateur would hestow so much ])ains upon and linally 
be misled by. Builders have a burror of calculations, and as 
their mathematical knowledge is generally «i/, tins horror arises 
from being unable to grasp what is the essential [lait of a naval 
architect’s profession. As they cannot make the, calculations, 
which arc the guide of the naval architect, or canm)t com]»rcliend 
tlieir utility, they ignore them entirely and profess to doubt 
their having value at all. They seldom calculate even the dis¬ 
placement of a yacht before commencing to build, and the result 
IS that in at least live cases out of ten a vessel will not take her 
ballast, or wants almost double wduit it was intended she slioula 
require. A man, we will say, designs a twenty ton yacht, and 
declares that she will take fourteen tons of ballast; when the 
vessel is floated it is found that she is down to the load-lmc 
before getting twelve tons of ballast in. The builder lets her 
go with tliia, and of course is delighted that he escapes supplying 
two or more tons of ballast. But the poor owner linds that his 
vessel will not stand up, and then has to load her down with ireii 
or lead until she has got the necessary amount of sUihihty. Uc 
therefore gets a vessel that is deficient in freeboard, and, worse 


than ibis, one that must sail on lines entirely dilfercut from 
those intended. Now, if the builder had thought proper to 
employ some one to calculate the ilisplaccinent of the vessel, he 
could not have fallen into such an error, as the weight of mate¬ 
rial that will he used in a vessel’s construction is easily calculated, 
and once knowing that, the weight of ballast can with little 
trouble he found. Some other calculations are much more 
ditUcult than those, for a vessel's displacement—which in reality 
are very simple—hut they are so essential to provide against 
fjiilure that they should never be omitted. A builder may 
design by eye and succeed to the very letter in turning out a 

t ierfectly modelled and successful vessel. If he merely nad to 
)iiild another of the same pattern, his task would be simple 
enough, and he would of course .succeed ; but if his oWii, or iiis 
employer’s, fancy wanted soiuetliing a little difleivnf, e ca.se 
becomes altogether altered, 'I'lie builder’s eye is idmos., certain 
to deceive him now, and he will ])rol)ably turn t)Ut an abortion. 
Of course, In* may blunder upon another success, Imt the chances 
arc as about three to one that he fails. How many bad vessels 
for one good one do builders const ruct 1 And yet lliere is no 
reason why u builder should not Ite unifoiiii in bis productions 
if lu! were more bjglily ediieated in his prob-ssion. 

A man who intends racing a yacht simu/il {.,,<1 her to Lake as 
much ballast as liepo.ssibly can in ])roj)ortion to her displacement, 
as the. greater the proportion of l»iillasl l,lu> largeruill be the 
area of sail his ' essel will carry. Accordingly, if be is willing 
t«) sacrifice alim-it everything for lacing, he should have the 
scantling of his ves,sel as light as ]>ossilile, and should not he 
alraitl of a little lead (>u tin* keid. In the aecompaiiying tulde 
[col.221!>| it will lie, seen that there i,sa considerable di.screpaiu’y 
111 the relative weight of ballast carried by the vessels ; thisD 
mainly due to a dilference of weiglil. in llie, timber used, but 
some of tile iliireivnce may be owing to equipment and stoves. 
One mail may have liea\'.\ mahogany or oak bulkheiids ludow ; 
another fir, whilst a third will lia\'e, fir frames and canvas 
panels. Of couive the man who chooses the latter gets an 
mlmeu.^e advantage, and if he is lainleiil to hring his sherry ami 
eland oil lioiird in singh* bottles, instead of by thirty or forty 
ilozens, his ve.ssel’s gam will he considi'i’alde. As a mailer of 
course, the lower the hallasl is stowed the more elfeeliv** it w’ill 
be, and sometimes a builder, or a captain, or an owner, to get 
i tile balla.-.t {IS low beufath the idatfonu as ]•o,'.,'-illl(^ will have it 
slowed pielty much fore and iiil. 'I'liiR arrangement ansxvers 
adi iimhly so long as the vessel is sailing in smootii water, but 
in a sea the had elfect of ballast running along the whole, 
length of ii. ve.-'sel’s body will be instantly ajiiiarenl. She 
will jumji into tin' saim.* hole twice, iind instead of forging 
through the .sea will pound at it, making Utile heailway, ami, 
worse tliaii tluit, tall off to leew.ird. To make a vessel easy 
ill a se;i, her dead weight should lie stowi'd e.vactly in her 
middle, certainly imt extending more tlian a lliinl over her 
middle, length. To ensure jierfei't ease, the, cent re of gravity of a 
vi'ssel’s ballast slumhl be in the same vertical lineiisis llie. centre 
of buoyaiic.y—a centre, of gravity of dir.iilacemenl as it is hoim*- 
times lalleil ; but to bring about this arniiigenienl W'ill reijuirc 
great care from the designer, ami in lac.t it could not be 
nian.'igisl in !i ves.s(d wilh lieavy overbangiug (|Uarlers {ind 
counter, iinle.ss site had a corres[iomIiiig overJi.ingiiig weight 
forward. 

We think it lias now been shown that an eleiiK'nt of chance 
enters very largely into what we may call the yacht builders’ 
system of construction, but y.aclit sailing i.s at leivst as much 
under the govcrnnient of cliance, '^I’o hegin with, it is perfectly 
imderstooil that there is always one man who can get more out 
of avc.ssel on a wind than another, and can .sail a ves.sel better in 
a sea ; thus a yacht nuiy get a bad name tbrougb the faults of 
her sailing-master ; and her builder, if there is no one. cunning 
enough or bohi enough to announce the incompelenc.y of the 
skipjier, may very liktdy be unjustly condemned. ’J'lien there 
are the chances of wund and error of judgment that will fre¬ 
quently militati* against a ve.s.sel winning a match ; hut tliese 
accidents will not jirevent a good vessel .showing what she am 
do if properly handled; in sliort, wiiat an owner Inis most to fear 
is getting hanqiereil willi a skijipe.r who might adorn a cruising 
yacht, but who is utlerlv out, of place in a racer. Unfortunately 
there is no rule liy wJiicii an owner, if he knows notliing 
about yacht sailing, win decide which faults are due to his 
sailing-iiiiister and wliich to his yacht, and w'c cannot aid him : 
we can only suggest, wait and gain experience. As a matter of 
course, a captain \sill always try to win, as there is no iiiduce- 
lucnt to liidl or t'opc a yacht. In fact, the unlortunate yacht 
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lias BO little to do with winning a race, from the Bki^er’s 
point of view, that lie takeB it for granted that the eyes of the 
yachting world arc*, inioii him and not upon the yacht, and if 
the yaclit loses it will ho his fault and not the yacht’s. 

We hero give the form of the midship section of several well 
known and what must he considered successful yachts, and hy 
glancing at these alone the student wdll see what a wide diver¬ 
gence there niuat he in the immersed portions of the IiuIIb of 
the (lillercnt vessels. 


You will next have to j»repare for setting the jih; Imt do 
not be in a hurr}^ to get it out of the sail-room; it may be 
raining, and never soak a sail unnecessarily. The bobstay 
has to be set up first, and there will be time enough to get 
out the jib when that is done, llefore hauling upon the fall 
of the bobstay tackle, slack up the topmast stay or you may 
inadvertently bring down the topmast. Having set the bowspnt 
down enough to allow for “ coming up”—if you are going into a 
match get your bowsprit dow'ii until it is pretty much like a bow 



Guinevere. 

Sappho. 

Livonia. 

AmericB. 

Vohintc. 

Mosquito. 

Kriemliilda. 

Iona. 

Loupth on load Avat('r-line 

121 ft. 9 in. 

121 ft. 

107 ft. 

87 ft. .3 in. 

64 ft. 

62 ft. 9 in. 

78 ft. 

66 ft. 

Uconi extreme . . . . 

2;{ ft. G in. 

27 ft. 

23 ft. 7 in. 

22 ft. 10 in. 

14 ft. 11 in. 

15 ft. in. 

17 ft. 61 in. 

14 ft. 6} in. 

Area of load A\'ntcr-linp 

199G sq. ft. 

20.37 sq. ft. 

1720 sq. ft. 

12.53 sq. ft. 

6.30 sq. ft. 

610 sq. ft. 

9.52 sq. ft. 

651 sq. ft. 

Area of niidHliip section . . . 

120 sq. ft. 

12.3 sq. ft. 

120 sq. ft. 

102 ft. 7 in. 

71 sq. ft. 

7.5 sq. ft. 

88-6 sq. ft. 

67 sq. ft. 

DisplaccMncnt .... 

Centro of Rravity of di8])lacenicnt 
abaft centre of length of 1.. W. 1.. 

278 tons. 

216 tons. 

208 tons. 

146 tons. 

74 tons. 

70 tons. 

116 tons. 

69 tuns. 

4-6 ft. 

6-0 ft. 

2 8 ft. 

4-27 ft. 

1-7 ft. 

1-9 ft. 

T9 ft. 

T8 ft. 

Do. Ih'Ioav L. W. L. . . . 

3 ft. 

1 7Aft. 

2*73 ft. 

2-7 ft. 

2-7 ft. 

2-6 ft. 

2-8 ft. 

2‘6 ft. 

Area of loAvcr sails . . . . 

8011 sq. A. 

10,223 sq. ft. 

7618 sq. ft. 

6263 sq. ft. 

2980 

3077 sq. ft. 

4462 sq. ft. 

3104 sq. ft. 

ballast . 

]().S tons. 

80 tons. 

i 7'> tons. 

4.5 tons. 


36 tons. 

66 tons. 

36 tons, 

Yacht club measurement . . . 

294 tons. 

386 tons. 

264 tons. 

210 tons. 

60 tons. 

60 tons. 

105 tons. 

62 tons. 


The angle of a vessel’s load-line forward with the middle or 
keel-lino, is generally ahout IT)'’, hut then as a nile this line is 
nctually iuucIj finer according to the amount of hollow given to 
he entrance. 'I'he ‘Guinevere,’ however, has uo hollow ; hut 
he ‘ fSaj'itlio ’ has as much as 11 inches liollow' in -10 feet, and 
beyond that the angle of her load-line, 'with the middle line is 
only 13^ tlegrees. Of course’ such an extremely tine bow as 
Ihisw’ould not (loon along, narrow vessel, and iliose builders 
who have ventuied ujton trying experiments with extremely 
hue hows hav(i succeeded in jiroducing very had vessels. It 
must not, lioivever, for one moment be supposed that a bluff, 
or anything ai)proaehing a U how, is a good thing ; on the 
c.ontrary, we would give the preferoiiee to a compressed V. 
However, to go fully into these matters would be to go into the 
whole theory of naval avehictecture, and all wc can do is to 
advise amateurs to he guided hy their own experience (jf bows 
in putting one to any design thc’y may be making. 

No one will ever lx; able to sail a yacdit hy book, and 
nolliing w(! could write w'ould be half so valuable us two liours’ 
practical tuition on board a vessel. We therefore advise a man, 
if he is entirely inexperienced, not to hny a small boat and get 
under w/iy in h(’r witli only llimt’s ‘Yacht .Sailor ’ at his elbow 
as a mentor. At the same time, a great ninny useful hints may 
he ]>icked u]) from such works as the ‘Yacht Sailor,’ and we 
trust, that our .stray hints may lU/l he entirely unserviceable. 

We will sii}(]iose that he has houglit a leu lonncr—a man 
who can allord anything higger will be able to give the rate of 
.skipjier to some yacht .sailor, and he W'ill be a better book than 
all tluf treati.ses ever w'ritleii—and W'ishes to get under way 
in her w’ith u friend. Mach knows something about it, but 
neither is exactly certain on any jxjint if a doubt is thrown 
upon its being con-ect. Tor these we may not write in vain ; 
a hook of instnjction will lu-olit them nmcli. 

The first thing to do towards getting underway wull he to take 
tlie coats off the mainsail ; then top the boom ch>ar of the crutch 
that has h(?eii supporting it, and see that the boom is not jammed 
in the (Tutcli; il it is, and no hand he there watching, it may be 
lifted out of the sockets and droppi’d overboard. Uast off tlie 
gaskets, and then drop one haml on to the throat halyards, 
the other to the peak, and hoist aw'ay ; throat always fimt, as, 
if the peak gets above the throat in hoisting, heavy pulls w'ill 
he the consequence, and the sail will nevi'r gi’.t properly set. Hoist 
nw'ay on the tliroat until the sail is high eiiongn, then belay to 
the bills ; lioth hands should tlicn come down on the jicak, and 
W'hen no more of the lialyards can he got, belay to the bills. 
Now' g(it a pull on the nmiiisail onthanl, ami next finish setting 
the mainsail hy coming down on the throat i)urchttsc and peak 
purchase. Teak the sail until you see the throat a little girted, 
wdiich do not lux’d, as the ])eak is certain to settle down before 
you liave been long under W’ay. Keep the topping lifts fast, 
and haul in the maiusheet until the boom is amiclships ; if there 
is a smart breeze, haul up the main tack, and set about reeving 
a couple of reef earring.s, as you can never know what is wanted. 
Next go forward and heave short with the windlass until the 
yacht is pretty w'ell over her anchor. Should there, however, 
be much sea, allow more chain, as snubbing an anchor in a sea 
may have the effect of breaking off n fluke. 


I —]>roceed to set taut topmast stay whicli you had just pre- 
' viously ea.scd up. Next get a smart jmll upon both runners 
or you will otherw'ise find wdien you set th(>- gib up hy the pur¬ 
chase that you pull the mast over the how's. 

Now you will he all ready for the jih ; pass it along the deck 
without cutting any of the stoj.s, and hook the tack to the 
traveller; next bend on the sheets and book on the halyards ; 
one band hoist away and tlie other liaul out the traveller. Let 
the jib us yet remain in stops, and come down on the purchase 
until you begin to lift the bowsprit. The only sail you still 
have to set will he the foresail; first hook on the slicets and haul 
ill the w'cather one-ryou may want the foresail to pay her 
head off presiaitly ; then hoist the sail and tack it. 

If you are not in a very great, hurry you can now clear the 
decks and coil aw'ay ropes, stow the gaskets and sail covers, and 
have a look round to .see that everything is in its ])lace. Tut, 
you are in a hurry to he off; well th(in, heave short on your 
chain and make up your mind whicli w'ay you are going; 
whether you will hear up astern of that yacht, or go ahead of 
her and tack for the next one, &c. Heave aw’ay on the chain 
until the anchor is off the ground ; break out the jil>, haul aft 
the lee sheet and let the helm.snian jump aft and give lier a 
little weather helm and maiusheet at tlie same time, to make her 
gather way. The head pays off, so the fore-deck hand must let 
draw' foresail and then go aft to get in the maiusheet again. 
There, she gathers way, but you will have your work cut out to 
w'eather that yacht! Don’t, howeV(*r, get in a flurry and com¬ 
mence nii»piiig; sail her along nicely, a clean full; you can 
alway.s bear up, if you cannot fetch ; but if you nip you w’ill 
certainly not fetch. Watch the pull's, too, as they come along 
the water before they reach your craft, and you will at once see 
by its direction whether it will be a free one or not. Whilst Ave 
arc talking there comes one, wliicli )'ou did not sei', but you can 
feel it now bard on your weather-helm, and see the vane aloft 
shows the Avind to be abeam. Ease your helm doAvii, sir, and let 
her luff until you see the jib i.s about to shake, and then give 
her the AA'eather helm she wants. Tliat Avill do ; and see her 
head has come up well to windw'ard of the yacht that you 
thought Avas in yoiu: w'ay. There is another one right ahead and 
you cannot weather her, so call out to your mate that you 
want to go about ; if he answers, “ all ready,” respond with 
“ Jjcc 0 !” or “ Helm’s a-lee !” and he must instantly light up the 
jih sheet, but not touch the foresail sheet yet. Ease your liehn 
down CTadually; or in other words, as the wind is just now 
rather Tight, “ sail her round,” and when you see her head paying 
off, sing out “ Let draw” to the fore-deck hand, and he will 
knoAv tnat it means he is to let the weather fore sheet go and 
haul in the lee one—a little practice will make your friend very 
expert at this, but he was too long getting the sheet in this time. 
Ihresently the mate calls out, She is all near forward,” which 
means that you have not been watching your vessel very closely. 
Sit a little farther to windward, now, and keep one eye on the luff 
of the jib and the other on the vane ; never allow the one to shake 
nor the other to get broad abeam. Sometimes, of course, the 
wind will head you three or four points suddenly, and then your 
hcadsails will unavoidably cet tlirown all aback, but watening 
the puffs should, as a rule, luways prevent a man allowing the 




GITIN^EVERE 





2223 


YACHTING. 


YACHTING. 


head sails to shake. If you are getting' strong puffs do not 
allow them to knock your vessel into tlio skylights hefons you 
think of easing her; always he ready with your lee helm an<l 
shoot to windward ••veiy lime you (;an. Tlie wiijd j.s freshening, 
you see, .‘lud in u fe.w minutes you will have more w.ator on deck 
than will he coinfoitahle for your friend in the how’s. Prepare 
to haul down a reef. 

'\V’'ith simh a look of wind about the sky it would have been 
hetter if you hud started wdth third jih ; however, there is no 
help fur it and you must set to work and shift now. First, let 
go the muin-tack and trice up the sail; tlum haul the fore¬ 
sail a-weatlier and gill the v<iss<‘l aloiig, k<'e])ing the luff of the 
mainsail shaking whilst your friend shifts jibs. He w'ill let the 
traveller come in lirst, and as Jie lets go tlie halyard.s will gather 
the jil) in ; if you find he has more than his hands full, le.ave 
jmiir helm—making it fast amidHhij)s hy the tiller rojie.s—f<»r 
awhile .'ind go forward to lend a hand. Having got the jih 
up let the slieets lly, or you will liud it take her head olf 
and make her forge ahead a great deal more than you wish 
her. Now attend t(* the inainsiul ; ease off ihv. slieet for top- 
)ing up tlie hoom, and when the lifts have got the weight 
mul in the mainslieet again. Then ease uji throat and pe.'ik 
jmrehase until the mainsail i.s settled down one reef; he.nd 
the Jirst reef poiinaiiL on to tlie leef tackle and liardeu down 
the cringle to the hoom, ami then tie the points up smlgl 5 ^ 
Now S(‘l. the mainsail again by throat and jieak piirthaae, and 
you may consider yourself ready for getting under way. Stay 
awliile yet , however, it wou]<l lie just as well to he jirepared 
for an oilier reef; so get up u gasket and “stop” the peuiiaiit 
you have just liauled down to the hoom liy taking two or three 
round turns round the. ])omiant and then round the boom over 
all. Unhook the ri'ef tackle, ami then take, two or three turn.s 
round the hoom with the jiennant, stu])|»ing thee.nd at last with a 
hit of sjiun yarn. V'ou can now take oil the stojijier—the gasket— 
and keejitlie tackle ready for amiiherieef, should one be reijuired. 

'J\j get under way, haul in the lee jih sheet, let your foresail 
draw, and giv(' her what helm, or main sheet if necessary, is re- 
(piired to gather u’av. Uo not forget lo overhaul the tojiping 
lifts, just, keeping a hand strain on the weatlier one if you have 
two. We will siijijtose that there is some sea on now, and your 
steering will he tried severely. Do not get nervous, and l)e 
sure you keeji your vessid full ; if you sec an ugly sea coming on 
towards you, ease your helm down a lut and let her “how it” 
fairly, lilliiig off again so as not to risk getting into irums. 

If the wind and sea increase and you still feel inclined lo go 
on, ]irejiare to haul down two i-eefs, and reef bowsprit, in for 
iourth jih. You had hetter, perhaps, loidi after the howsju'it 
^ir^t. To do tills, heave the vessel to us before, and get in the 
jil) ; then ease U|> liohstay taekle. and topmast stay—by the way, 
we iii'e sujiposing that you left moorings with housed t,opma.st— 
knock the lid out of bowsprit, .'vml haul iu on the fall of the how- 
snrit .shroud.s tackle. .Snug in (he lio\vs[>Ht to the last lid-hole, 
llien set up the bowsprit sliroiids, hohslay, and tojumist stay—the 
hitler need only he lumd taut. Next get out forth jih, leaving 
tin- .-^hei-ts Hying us yet. Put stay, you had hetter reef foresail, 
80 luiul in the weather jih sheet and then lower fore.sail and close i 
reef it. Haul un the foresail again, keejuug it a-weather. Next ' 
proceed to reef the. mainsail, ohseiving all the ]irevious preeiiu- 
tioiiH, and then when all is snug get under way again. If the 
wind increases, ami you find you eaiiiiot sail tlie vessel without 
taking a great deal of water ahouril, it will be best to heave lo 
fora lime ; lianl the foresail tin lo wiiidwanl of tlie mast and 
liniil tlie jih slieet just to windward of the forestay, and trim 
the mainslieet so that slie will carry licr helm amidsliips, and 
not fall off or come to. The, wind, wc will suppose, shows no 
inclination to soften, but rather inclines lo pipe up for a still 
harder blow, so that you do not feel inclined lo push on, hut 
W'ould prefer to run hack. Watch for a “ smooth” iu the water 
and lull ill the wind for wi-aring, or gybing. Ease off the 
mainslieet, and as she gathers way trice up the main tack, let go 
the weather rniiuer, and continue to hear up until the hoom 
goes over. Too much iiuiiiishect must not he given, and if you 
can get any of it in us you bring the wind abaft the beam, the 
gybe will he all the easier; only be careful to catch a turn, with 
the sheet before the boom goes over. 

You arc now before the wind, and your steering will require 
some looking after. The vessel will yaw about a great deal and 
perhaps run off her helm. Look out for this, and as you see her 
iiead going olf, put your helm down and bring her to ; for if you 
allow her to get by the leo now, a hroach-to or sudden gj’be may 
he attended with awkward results. We will presume, however. 


that you are getting back to your anchorage safely, and therefore 

a are to bring up. Get your anchor ready, and as .she nears tlie 
ornge drop down the peak of the mainsail. Haul aft the 
mainslieet and lower the mainsail, putting a tyer round it for the 
nonce to keep it from blowing overboard. Then take in the jih 
and run uj) to your anchorage under foresail. Have the anclior 
ready on the bow, let the foresail run down, or round-to whilst 
it is still up—whicliever your judgment tells you will be licst— 
and throw over theja,iichor when in your berth, lie always care¬ 
ful to bring up with us little way as possible on the vessel, as it is 
a lubberly trick, not lo say a dangerous one, to overrun an anchor 
and perhaps carry it along the ground. 

The amateur sailor should know that there are certain rn/us 
of the road at sea wliicli mirst he observed to avoid collision ; 
and these rules must never he violated, but always cheerfully 
obeyed, even when they go against a ve.ssel whilst sailing a match. 
It is not necessary here to say what tho.se rules are, us they will 
he found fully set forth in the rules below, which we (piote for 
the guidance of those who may feel inclined to organise yacht 
matches, h’reqiieiitly, committees of regattas introduce a yacht 
match into their ])rograiiimes, and if there happen to be no expe¬ 
rienced yachtHiuan on the committee, dissatisfaction, oi’ what is 
worse, S(|nabl)ling will en.siu*. We can only advise such coiu- 
mitteee to he always very jjrecise and exj)licit in the public con¬ 
ditions or instructions they issue. Say above all things what the 
length of the coui-sc will he, and wliat the time allowance ; 
whether it will he so much ])er ton, or one of the scales of a well- 
known club. We may state that “ Acker’s .Scale ” is now con- 
sidere<l oUsolete, and the Royal Yacht Scjiiadroii scale is (mly 
suite 1 fur .OO mile courses and big vessels. The club that has 
l»rought yacht racing to the greatest ]>eifcctioii, is the Royal 
Alfred i'acht Club, that has for some years been stationeil at 
Kingstown. The rules and t inui allowances of this club we uii- 
coiKUtionally recommend. It is at all times best to keeji the rigs 
Beparated, if funds will admit of prizes for each rig—cutters, 
schoonei's, ami yawls ; if, however, the regatta committees from 
force of circumstances determine to i hiss the rigs together, they 
should state di.stiiictly in the jirogrammes or advertisements liow 
the vessels will be cWsed. Finally, if any dispute arise, wc 
advise tlie committee to call in the aid of Home man experienced 
ill yacht racing, if they have- none such among their own body, 
if this c.aiinot he done, and the committee feel unable to come 
to u decision on whatever knotty jioint may come before tliein 
after a race, they cannot do be.tter than defer judgment until 
they have obtained tlie opinion of some competent aiitliority. 
If no individual authority is within their knowle.dgt*, they will 
be safe iu writing to one of the sporting papers which is accepted 
as an authority on such matters. Great care slimdd he taken lo 
sec that the various mark boats are plac,e.(l in tlieir iiroper posi¬ 
tions ; and it should he clearly stated whut buoys or otlier marks, 
wliich may be met on tlie course, have to he observed. Further 
than this, always mark the course so that one vessid, hy x’irtue 
of a small draught of Avaler, cannot save any distance by cutting 
olf tt corner in going over a shoal where a vi.-ssel of greater 
tumiage and draught cannot venture. 

We apiiend the Sailtno Rt<:oulat 10 Nh of the Royal Alfred 
Yacht Club, which, as already stated, are the best extant. 

I.— Committee tu regulate Matches. All imitclic.s, and the yachts sailing 
therein, shall be under the direction of thi- I'oinniittee, whose decisions 
shall be given strictly iu accordance Avith the General Itules and these 
Sailing llegululions, and be final; said Comuiittee to have full power, by 
thcDiBclvcs or by persons appointed by them, to vi.sitand inspect any yacht 
before and after tno race, iu order to see that the Hides and Sailing liogu- 
latiouB arc complied with. 

II.— Time, method, and form of entry. The entries for each matoh 
must l)e sent to the Secretary before 2 r.M., on the day but two before the 
race, on forms to bo obtaiuea from him, and be signed by the owner of the 
yacht to be entered, or by onotlier member of the Club us his ropreaenta- 
live. 

\\ 1 .—Late entries. No entry uhall be received after the proper time for 
closing stune, unless a good reason for the delay bo shoAvn, to tao satisfac¬ 
tion of the Gommitteo, and a fine of £I bo paid. 

IV. —Jlule of measurement. Tlie length shall be taken on a straight 
lino on deck, from the forepart of the stem to the afterpart of the stern- 
post, from which deducting the breadth, the remainder shall bo esteemt'd 
tbo just length to find the tonnage, and the breadth be taken from 
the outside of tlie outside plank in the broadest part of the yacht (no 
allowauco being made for wales or doubling plonks of any kind wloiHteyer\; 
then, multiplying the length by the breadm so taken, and that product by 
half the breadth, and div'iding the whole by ninety-four, the quotient 
shall be deemed the tonnage; provided always, that if any part of the 
stem or stern-post, or other part of the vessel below the load water-line, 
project beyond the length taken as above mentioned, such projection or 
projections shall, for the purpose of finding the tonnage, be added to the 
length taken as above. The fraction and over to he counted as a ton, 
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mid «ny fraction under *1 to be disrepardod. iSchoonera and lu^rfrers hhall 
r X ‘ enter ut tliree-liftlis, uiid yawls iiml dandies at three-fourths, 
ol tneir tonuiip-; )>ut in such ease sliull be siilijeet f.u the rules as to paid 
liands, Kc., ot (he toninuje which they thus assume. No vessel t» reeei\e 
luiy allow’ane.e* as a sidioouer or lu^aer unless her niainiu.ast be (daeed at a 
(listunco at lesist ecjual to her beam lorward of the alt side of the sterii- 
l)o.st us ascertained lor nu'asiiremeul ; nor as a vawl or dandy, if her booiu, 
when j!) Its phici', and jiai dlel to the deck, comes more than oue-eichlh of 
her beam aft of the same |ioint. 

N.ll.—hi calculatinp: the deduction from the tonnage of sehoom-rs, 
yawls, A:c., tlie alisolute toiinai;e, umnoditiod by converting the frac¬ 
tious into whole numbers as abi>vc, is to be taken; hut in (‘omputiii}: the 
time allowance the tonnage is to be eonsiilered the whole number nearest 
the tonnajrc.' so reduced, the fraction to be eou-idered as a ton. 

Sehooiier, 20J’tons, 20 x 04 + 17 -1!»27; 1027 n 3 - 
57«l ^ 5 r= ll,)(i-2; 1150 2 - 94 ^ 12 :i. Sail-^as 12 tons. 

V. Method of xturtinff. The start shall lake place under the direetion 
of the person named by the Comniitlee to mana;*e same; and in e.ise of 
a start Iroin buoys a red llafr will bi* hoisted I’or yachts to take their 
stations, with their hind-mtils down ; at the lime named for startiiit^, a 
blue peter tvill be hoisted in [dace of tlii' retl Hag, and tin' first gnn liied, 
and at the expiration of livi' minutes exactly, a second gmi liivd as a 
signal to set hi-ud-stiifs and start. In case of a ih ing start, one gun sliall 
he fired at tlie time named for starting, or as m'arly so as can be arranged, 
and another exactly five minutes afterwards, no \es>el to cross a line 
(which will he jniintcd out bcl’orcliund) until after the second gun; or if 
she have done so, she must return witliin it ami n'cri«s.-, so as tv* obtain in* 
advantage, to tin* satisfaelion of the starter, nr be distju.iliticd. 

\l.~~ S'of to /rt-f/o ?(nfif xrriwd i/itn. Jn case of a start from bnovs, if 
any yacht lets go dr jmrts her bridle (which is in*t to exceed 20 falhoins in 
length) before the second gun tires, or if she drags any niooring'v or 
arn'.lior to which she is made fast for the purpose of starting, she shall he 
liable to he discpuililii'd on thecomjdaint of the starter, nnlexs such parting 
or dragging he explained to the satisfaction of llu' ('<*mmiltcc; oi unless 
she has returned, after the tiring of said gnn, within the line <*r starting 
buoys, so us to ohtuin no advantage by the accdde'ut, to the .satisfaction of 
the starter. 

Yll.—Springs are allowed on the bridles, but may not be 
carried tt» a Imoy, jiier, other vessel, or fixed point, 

VIll.— Ji/tlldnt Hof to he shifted. No yacht haeim/ on heard .\KY ItAtiS 
Of SHOT siiall he allowed to sail in an} match of the Chih: and dnnng a 
race all the haUast must he slowa'd under the jdatform, or in tin* Im-kers, 
and shall not be shfted or trim mid in a inf tea if ir/iah n r. 

IS..- -Hands anti sails. The nmiilicr of unpaid hands on Ix'.nd each 
yacht, the sails to be set, and the mode of setting tlmm, shall I'e left to 
the discretion of owner and his sailing-master, but she musi only carry 
her usual anchors and chains, which, as well as all other ijie-'-, ina\ ’oe 
shifted at ]ilenBnre during the race. 

X .—lioats and lifr-biiojf.s. Kacli yacht exceeding 35 tons hImi'I (‘arry <m 
deck, during the race, a siiitahlc bout, with paddles, |•••w•l<•cks, \’c.. luubcd j 
into her, ready for immediate use ; such bout and i's appliances to be sul>- 
jeet to tlie approval of flu* starter, win* sliull be in.stnicl<<l to sec that Ibis 
rule is fairly carried nut; and evi'ry vadit shall carry at lea.st onehfc-lumy 
on deck rcad\ for use throiiglinut tlie race. 

\.\.-"-Anehorinif. A yaelit may anchor at pleasure during the race, hut 
must weigh the anchor uelbri' re-starting, and shall not take hold of any 
hu(*y, pier, other vessel, or hxed ohject. 

X’ll .—(hilif sailinif allowed. No towing, sw'cening, noling, or pushing, 
or any mode of propulsion exeejit sails, sliuU he afloweil. 

Xlil.— Fohlinif. Eai-h yacht must go fairly round the eonr.se; and not 
toneh any Imoy, lioat, or vessel used to mark Jf out, or foul un\ vessel in 
the race. 

XIV. — Itrqiiirinif a yaelit to taek if neeessary. If two yachts Itc stand¬ 
ing towurvls the shore, or towanls any Imoj, boat, or vessel, and IIh- \acht 
1(1 h'cw'ard he likely to run aground, or foul of such buoy, boat, or vessel, 
anil not be aide to go about without eoniiinr into collision with the yacht to 
windward, the latter shall at once go about, on being hailed to do so by 
the ow'iier of the lei'ward yacht, or the jicrsou acting as his representative, 
who shall he bound to see lliat liis own vessel tacks at tin same tunc. 

XV. — Two yaehts mcetiny—helms to he put to port iu ease qi danyer. If 
two yachts arc meeting end on, or nearly end on, so ar, to involve risk of 
I'ollision, the lu'lins of both shall he put to port,, so that each may pass on 
the port side of the other. 

XVI. —Two yachts crossiny—iu case of d'Hiaer, which to yivc way. 
"WTieii two yaclitH ani rrossing so as to iin oju-risk <if colli.ston, (hen it , 
they have the w'ind on difl'crent shh's, tlie yacht with tlie wind oii the port I 
side shall keep out of the W'nv of the yacht with the wind on the starboaril 
side, except in the easi* in which the vadit with the wind on the port side 
is close hauled and thi* other yacht free, in which case the latter yacht 
shall keep out of the w'liy; hut if they have the wind on the same side, 
or if one of them has liie wiml aft, then the yacht which is to windward 
wiiall keep out of the way of the yacht which is to leeward. 

N.H.—^Vhcn, by the foregoing Kulc, which, ns well as Rule XV,, is 
taken from the Merchant Shipping Amendment ,Ac(, 1S02, and the Ordi-r 
in Council, dated 9th January, 1863, one of two yachts is to keep out of 
the wav, tim other shall keep her course. 

X Vll.—/«/; hut must, yive room at marks, and wkm tieecssary. A 
Vaclit rnny lull’ as she pleases, to prcvcjvt uiiotlnT pa-s-sing to W'indw’ard, 
Imt must not hear away, in order to hinder her jmssiiig to leeward (tin* 
lee side to he considered that on which tlic leading vessel raiTic.', lier 
boom); hut, nevertheless, wh(*n rounding any Imoy, Itoiit, or vessel used 
to murk out tho course, or W’hen pussing any pier, shonl, rock, veswl, or 
other obstruction to flea room, yachts must give each other room to pass 
clear of it and of one another, whether they are on u w'iml or going free, and 
whether it be the leo or w’eather Uat wdiieh is in danger of going ashore, 
or of fouling such obstructions. 

XVITT.—ifMHniny ashore. Any yacht running on shore, or foul of a 
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himv or vessel, mav u.v her own anchors, hoat>, warj's, vVc., 1 o get olf, but 
shall not rcu ivc a'.'.i^t.ince from another v c-.st l (except from the erew' 
or crews of the otln-r vc."cl or ve.sseK so Jouled') or from the shore. Any 
anchor, boat, or warp u-cd mu-t hi' taken on board again before re¬ 
starting. 

XJX '■ Iddiuifuishiny ffays. E.n li y.'iehl inn^l c.iitv hi'r owner's projier 
disiiiigiii.siiing tlai;. "f a* sintabb' sj/e, at licr main top-ma»l head, same 
not to be h.iuled d.twn unless she givc.s up the nice, in which ca.se it is to 
he immediately lowered; if tlie top-miisi he struck or carrii il away, the 
Hag muM he ic-h-'ist'-d in a coie'picu'ms place as soon as jios-i!>le, 

.VX .—Limit to durntiun of ract . l‘',Xi e|>t when olherw isr> prescribed in 
the conditions luultT which (lie pri/e is .Hfered. if the leading vacht has 
not pa.ssed the Ikic vessel before 0 o'l lock I’.M., the race shall he null 
ami void, and he re-sailed on such other day as tlie Committee hluiU 
appoint. 

XXl.— I'tunity for dkoheyiny sniliny reyulations. Any yio lit wilfully 
di.soheviiig or inlriiiging ain of tlicsi' lluh's, sliall hi* ilis<ini.Iificd from 
rceeivhig an} pri/c .-he may otherwise huvi' won, and her owncrhcld liable 
for all damugi s, caused 1 *} such disohedicncc, to othci yachts, huovs, Hag- 
hoals, 

XXII —Profe.sts. Slnmhl the owner of any va« lit, or the j i .son acting 
as his reprc.scntative on board, consider tliat be h is .i l.iir ground of com¬ 
plaint against anotlu'r for loul sailing, i>r aiiv violatii-ii of tlics.* Regula¬ 
tions, he mii.st sig nil'} the same bv showing a Hag cunspiciionslv in the 
main rigging, saim* to be kept (lying while passing ibc Hag-s(iip ; and 
Ml. h protc.st shall be sent in leritiny to the Sei let.irv, before tin' c.\pirn- 
lion of the dav on vvliuli the nice has been s.iilc.l, and shall be heard ,ind 
de, idl’d on as prescribed !•} llic Club Rules, 

V.MII), mi .slii|ilatanl, a K]i;ir or lieum, attaelieil liori/mitiilly 
to a iiia.st, iu mvU i- tn .siijipm'l ;i N()naiv sail. Each yanl lias a 
speeial iiaiiie—va.nl, lup-sail-yaul, tnp'Oallaiit-.sail y.iiil, mval 
yaiil, cVe—accmaliii^'iis it j.s cmiiieeh'il with the Invveriiiast, lop- 
mast, I'lp-gallaut mast or roval, .iinl with tin- Imvma.sl, main¬ 
mast, or mizeiimast. 

VAKN. ! Cotton, Fi.a.v, .Ii tk, Silk, vSee,. ; ami Tiiiikad 
AND Yarn, E. C. .S, col. 2'»7s,) 

^'A\VJi, a tw’o-mastnl (hicketl boat, with a )tio.sail atnl tup- 
.s;ii] altaeheil to llu; luiem.i.st, Hinl a lore-aml-.alt sail to tlie 
mi/.eii. 

^'A\VS. a cutaneous ihVease eommoii in parts of Aliica, 
iiaiiutl Irmii its iv-emlilatire to a raspheirv. 'J’he seieiitilie name 
is Fillnihii.<111. 

VE.V'^T. Heeeiit iliwovovit's eolieeriiiiij' the acfinii of yeast 
a.; a fenm nt are ih scrihed in f’cRMENTArioN, I'k S. eol. RHl. 
In Ykant, E, ('. xol. viii eol, loiM, .Mr. Eownes’ ice.ipe is given 
for making yea-I without, and one hy Mr. Cooley witli, the 
aid of Ji ferment. In ]»repariiio tiervimi ijntst, l.ifoely used liy 
hake’s in makiiii^ cakes and fane\ hread, the “ unterliefe ” of 
llavariau heer is juil into thiek linen or In'tnpen saeks, and 
ullovveil to diain ; the sacks are jilaeed hetweeii luiards, ainl 
e.xposeil to the action of u kind of chee.se-jiress. M’lie still eake 
into wliii’h the yeasty snhstaiiee is tints pR'HM'il is hroken into 
small jiieees, whieh are. either parked in elean linen clotlis, 
envelopi'il in waxe*l cloths, or ratiime-d liard into airti^dit casks, 
for I'x portal ion. In tlie. munnlaeture of /m/c/d ijkisI, si.s oum'a;s 
of Imps are boiled in three oallons of water for thiee liouns ; 
iillor .stamliijo and subsidino, the liipior is mixed with biilf a 
H'ck of i.fr(mtnl malt, stirred ii]» wi'll, and eoveied over; the 
lojis arc agiiin hoiled as before, and tin* .strained Injuor added 
to tlie. mash. After stirring, suhsidinj^, ami ' training, tin' mash 
is cait-sod to Icniu iit by the addition of three jiints of (already 
made) j».Ttent yeast; the mi.vlure, .strained through a hair sieve, 
is lit for use ns ve.ist, a])iul is sulhcieiit for four ])ecks of bread. 

VEEUtW hVES AND IMtiMKNTS. The yellow dyes 
obtained frmn the vegetable kingdom are r.hielly ann.tto, 
dyer’s broom, fustic, Tersitin berrit.s, (pwreitron bark, suwworl, 
turmeric, weld, and wdllmv leaves. Those ohtuinctl from the 
minertd kingdom comprise cliromate of leml, oxitle of iron, 
Kulphuret of uJitimony, sulnliuret of arsenic, and a few otlnus. 
Nitric iie.id is sometimes useu as a yellow' dye for silk. Eor ])ig- 
ments or o]»a<iue ctdoiirs, emjdoyed by artists, bouw' painters, 
lloor-clotb makers ami others, Home, of the ahove-nmiied sub¬ 
stances are employed ; togi'lbe.r with wveral ]ivi']*arationH ol 
ebrome, brown ]iink, Engli.sh jiink, Dutch jiink, Nujdes yellow, 
kiiigks yellow, ]>atmit yellow, and gtimboge. The more im- 
jiortant coiistitue.nts in this list are deHcribed under their re- 
Kjiective hefulings in E. C. or E. C. S,] 

YEliLOW-AVASlI, a lotion formed by eoiToisive sublimate 
and lime water, as is the hluck-wash by calomel and lime water, 
ft was called ai/uu pkuynlniira, and i.s largely iu use, esjiecially 
in the. treatment of c,i?rtaiji Hyphilitic sores. 

YEOMAN (probably from the A.S. common, general 

n=one of the commonalty ; Sialman, however, ilerivcH it, but 
ttj»]>arently on in.suflicient grounds, from A.S. gem^na, company, 
aasociatiuii, fellowshiii, and would make it therefoTe=one of a 
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company or community : tl»c <lcrivation I’rurn A.S. gr.nngy yoimg YEOMEN OF THE GUARD, a guard of fifty men, esta- 
and man, is pal]>ab]y untenable) is, according to legal definition, blished by Henry VII. in 1485, for the defence of liis i)erRon, 
a cfjinnioncr of the first degree ; or the liead of the classes be- and named bv him llie Yeomen of the King’s Guard. This has 


iieuth that of the gentry, or lower nobility. In tlie old legal 
phraseology ho is a et kffalu hrmin, who may dispend of 

lis own freehold at forty shillings yearly. It seems to have 
been eonsidtired essential to the standing of a yeoman that he 
should have and hold land of his own, and live by his lius- 
l)an<lry, tlnmgh at still an early date he might till his own 
estate or occ-upv and farm that of his landlord. He must not, 
lioweve)', become a mere retainer (d the lord. iJy the statute 
20 Richard II. c. 2 (132(;) the yeoman is ]>rohibited, in ciunmon 
with all other persons umko' the rank of an es<piire, from wear¬ 
ing any lord’s livery, unless he forms part of the lord's house¬ 
hold [Livmry. E. (J. S. c(d. M7H|. Sir John ForUiscue, in his 
famous work ‘ Do Laudibus Leguin Angliio,’ wrilfi'ii about forty 
years after the. publication of the statute' Itichard I L.says that there 
are yeomen who can spend out of their patrimony (>()0 skutesa 
year, a sum that has been eomimted to be e(juivalent to £130 of 
ciirriuit moiK'y. In recemt timcis the yeoman was taken to be 
synonymouH with the forty shilling freeholder of county con¬ 
stituencies, and jiossessed various privileges and immunities, 
among others the elective franchise*,, the law of England having, 
as Oliainbcrlayne expresse*! it, “ in many cases coiici'ived a better 
f)]»inion of the yeomanry that occnj)y lands than of tradesiueii, 
artificers, or labonrers.” 

^J’lie 1(*i’m e-ume also at an early ]K'riod to signify a servant of 
intermediat e rank, one above, the menial.s, but beneath the lord’s 
retiiinej-s or higher household servants. Chaucer’s Seiuire i.s 
attended hy only ones servant, and he W'as “a yeonmij,” but in 
his ‘‘c.oote and hood of grene,” with his mighty Ijow in his haml 
and sbeuf of peacf)c,1c arrows iind»*r his bell, be was evidently a 
person of some standing ; and wbat follows will help to ex]daiii 
why Servants of this order, being stdected frtuii the yeoman 
class, should themselves be termed ye,ome,n :— 

“ or woode-end't (iovv(]<* la* wel .-d th(' usage. 
r]M>n liis iinne hu bar a gay bra<rr, 

.And by his aide ii award uiid a bekebr, 

,Ajid on lliat other side a gay dugg(Te, 
llanieysed wel, and seliarj) at poyiit <dsjiero; 

A I'hnatofre im bis Im'sl of silver sehene. 

All born lie bar, the bawdrik wa.s of grene; 

A ibraler was be hotbelv, as I gease.” 

(‘rndogue to (Janterhury Tales,' 110 17.) 

Ill tile I'oval coiii't, the ]daee (d' the yeoman was defined to he 
betvveiui that of the serjeaiit and the groom, Tlie royal house¬ 
hold ineliides a yeoman of the chajiel royal, yeoman of the robes 
and w'ardrolies, of the slirnip, of the scullery, 

VED.MANllV'^ ('A^'AbRV,a mounted vidunteer force, com- 
losed ehielly of country gentlemen and wealthy farmers, em- 
(odie.d originally in most ugriciilliiral counties during the long 
war consegiu-iit oii the first bha iieh revidiitioii. 1’he yeomaiiry 
wi've mounted and enui]>ped at their own exju-nse, but whilst in 
uctual .service receivi-d a small allowanc,e from tin* crown towards 
tlie regimental exjienses. ’J’hey Avere first legally rei-ognised liy 
the title id' yeoiiiajiry cavalry in the Act 38 Geo. II I, (171)81, fur 
Facilitating the Raising and Training of Volunteer (’orjis. They 
Avi'iv commandod liy the lord-lieiitenaiit of the county, Avho 
granted c.oiiimission.s* to the suhalliTii ollicer.s, Tlu- yeomanry 
survivi'd the di.sbaiidiiig id' the volunteers in 1814, and have 
continued to the jireseiit time ; hut of late years, and esjiecially 
since the rise ol tin* ]>reseiit volunteer system in 18.57, thidr 
numbers have coiisiderahly diminished. I5y the Act 34 35 

Victoria, caj). 8(3 (1871), they are included in the Auxiliary Land 
I'orces of the country, ami brought under the regulations for 
the ruture ivorganization of those forces. [VoLUNTiiicus, E. 0. H. 
col. 21(3S.J 


j been regaixled by some writ its as the lirst ajuiroacU to a standing 
i army. It is ccitain, as Hallam observes (‘ Const. Hist, of Eng- 
i laiidj’ii. 131), that there had not previou.sly “been any regular 
j army kept up in England,” but, as he adds, the yeomen of the 
j guard are “rather, ]^u;rha])S, even at that time, to be considered 
; as the king’s domestic servants than as soldiers.” Tbeir number 
I was afterwards raised to two Imndred, but has for many years 
been fixed at one, hundred men. Their head-rpiarters are at the 
i Tower of London, and they attend the sovereign on state, occa- 
: sions, habited in the costume, of the close of the 1.5th century, 
j 'J'lieir i) 0 ]»ular name, Imcf-mtcn, is a conuption of hufetiers, from 
j their having been stationed at the butler or sideboard at .state 
I hampiets [Bekf-EATKU, E. G. vol. ii. col. 4!)j. 

VGDRASIL, or YGGDRASTLL, the sacred a.sh-trce, the tree 
of life and ilestiny, the symbol of universal nature, under the 
shade of whicli the chief gods of the Scaudinavian mythology 
sat in daily council. [Scandinavian MYTriobocY, E. C. vol. vii. 
col. 324.] 

VULE, the old English term I'or Christmas. The Anglo- 
Saxon lem for Christmas was ifchMl or gcol, the merry least, 
from gal, lightsome, merry, iti the sense of free enjoyment; but 
tlie English Yule seems to have been derived immediately fioin 
the Scandinavian ,lul, the name of the great festival of the 
winter solstice held in honour of the sun-god Frey, when the 
n<iTtbei*n mces gfive themselves np to feasting, drinking, and un¬ 
restrained rcA’cIvy, bolding night meetings and inilulging in 
dissolute and riotous jdeasures. The Jiil fe.stival of the Scandi¬ 
navians w’as in its es.sence similar to the Roman Saturnalia, also 
held at the, winter solstice., the outward diU'evences being due to 
the, difterent ebaracter of the ]»*oples and the form.s of tlie.ir 
worship. Something of both the iiorlberu Jul festival and the 
Roman Saturnalia survived in the English Yule. Siudi wen* 
the day and night fea.sL.s, the Iiealtli driiilungs with shouting and 
songs, the uriivei'sul practice of out-door sports and in-door 
games, the mummers, jiageants and [irocessions, and the mingling 
with all of religious uhservances ; the deekiiig of houses witli 
evergreeits, the hurniiig of the yule-clog, the excliange of gifts 
and good \vishe.s, the license granted to servants and menials, 
and the general e,astiiig off of ivsta-aint. The yulr-rlog xvas a 
great log of dry wood that iii lordly liousi*s was dragged into the 
great hall and ]»ut on tlie hearth with much noise, moek-cere- 
niony, and .‘ihoutiiig, and then set fire to, as Herrick tells ns in 
a well-known jioeiii, hy a luaiid saved from the last year’s yule 
I feast, amidst singing of I'avols a,ml cries of “wiuis hael ” and 
I “drink had ” [W..\ss,mc, E. C. S. col. 217.5] ; but with leas cere- 
I niony the yule e.log was lairnt in ('very hoiisi*—a eiistom which 
i is still very far from extinct. Small cakes, called ytih. Jioutiltn or 
! yulr llid.is, kneaded for the occasion, in the form, or imju’essed 
I witli the linage (d‘a child, were among the gifts to children at 
the Eiigli.-ih Yule, as dgilht wi'iv at the Homan Saturnalia. 
Other ]H)ints of resemblance weie the lilierty granted by tlie 
authorities (as at York, by juiblie prudamation of the slieritl's 
after hearing nmsB), to gamblers, courtezans, and others xvliose 
presence was forbidden at ordinary times, to enter the eity and 
ply their eallings unm(di'.4ed l>y any one during the days ol the 
festival ; the general suspension of luisiness, and the setting u]) 
of trees in the .street.'^, and thii dres.'^ing of the churches with 
laurel find ivy. ’J'hc use <d‘ the term Yule for Chrifitiiius still 
lingers in soiiie iiarts of the country, especially in Scotland ami 
the North of England, where ]ieo]>le talk of V'uliiig in the sen.se 
id' keejiing (diristmas. In Denmark and Sweden, (Uiristmas is 
culled Jmd, or Jnl; Christmas-day, Jidrdug. For the tJhrist- 
nias festival generally, see, tbiuisTMAs, E. C., vol. ii., col. 
882. 


ryANANAH, or ZAN.^NA, which varies vcmacnlarly ns Ja- is distinguished by her occupancy of the mvmd, or seat of 
/j luina, and incon’cctly as Zenuua, is a lliiidu>tani xvord from honour in the hall of the Zaiiana, wducli ib proper and peculiar 
the Veisian Zifa, a woman, and signifying the female ajnirtnuMits, to herself alone. The. Tninuiiai c,ar])et is spread on the lloor, u 
with the inhabitants of which, or the females of a family, it is possible near a pillar about the centre ol the hall, and vanes m 
also somt.'tinies taken as synonymous. The mistress of the house its materials according to circumstances or coiivenieuce, its 
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fabric being of gold cloth, of ({uiltcd silk, of brocaded silk, or of 
fine chintz. The carpet, winch i^gcucrally bmidcml or IViiiged, 
is about two yards .sijuarc, and tho im'suKd which is jdaced upon 
it ivpenibles in shape the pillow.s ctnidoyed by lace-makers in 
England,^ although its dimensit)ns are about twenty tinjes as 
large. The niuamul is covered with gold cloth, silk, velvet, or 
calico, with square pilienvs to correspond, for the (dhow, knee':, 
&c. To an eciual or an inferior it is a mark of favour to be 
invited to share this scat of honour with the. lady of the man¬ 
sion, who, however, usually surrenders the iniisHud to visit»»rs of 
superior rank, and liuinhly lakes her ]ilace on the very edge of 
her own carpet. Mirrors or oriuinieiital arlieles of Fnrnilnre are 
very rarely to be seen in the. Zanauas, even of the most oiaileut 
families. 

The first step toAvards the Siadiisioii of feinales occurred in the 
life of Mohammed, Avho, on account of an indi.seivt.ion on the 
part of one of his wiv(!s- the beantiful Ayashnr, or Ayesha. the 
daughter of Oinir—issued a eoinmaiid that all females behmging 
to the faithful .should be com] ad led to wear a (lose veil over their 
fae.e. and figure wheiuiViw they went ahro.id. lii Arabia and 
Persia tin* females are allowed to walk or riih* out wit.li a sort of 
hooded cloak, which falls over the faci-, and has two eye-holes to 
eiialde the Wi'arers to s(?e their way. Thus ]»rotei‘te»l they are 
aide to a]>pe.;ir in the streets Avithunt a su.sjnciou of iinju-opriely. 

Tn Ilin(iu.stan the habit of the .strict .seclusion of females Avas : 
originated as a jireeantionary nuiasure. by the conqueror 'I’aiuer- 
hine in the fourteenth century. On entering India with lii.s 
poAverful army,'ramerhui(* i.ssueil a jirochunalion to hi.'' followers ' 
to the effect that a.s they wen* now in the laud of idolatry and 
among.st a strange people, tin* feinale.s of their familie.s .should he 
fitvic.tly c(mee,aled from tin*, view v>f stvaugevs ; and In* himself 
invented several kinds of covered c,arriage.s adapted to (^a(dl grade 
of female rank in society. In (U'der tlie la-ltcr to .secure the 
fem.'ile.s of the faithful from all <-,on1.aniimiti<in at the, hands of 
th(*ir neAV neighbours, Tuinerlanc aPfi onle.red that t.he\ sliould 
be confined to their own apartments and behind the pe/vAd/, or 
cairtuhi ; and he further rigorously enforced those .'*lntulcs of 
Mohammed which disalloAVeil any intereours.* Avitli Uic males, 
even of their oAvn religion, v\ho were not related to them by the 
nearest ti<‘s. 

In early ITindu society the Zanana Avas unktiown ; but tin* 
llimlu.s, partly from example, and iiaiily from a jninciph* of 
(lefenc.e, to some e.xteiit iiirorjiorated the ir.stitution into their 
own social system, 'riiere, is at. jnvsent a growing teiidem y to 
alloAV a greater extension of female liberty ; ami c)f late years 
tlui Zanana ha.s been taken up as a special tield of Clirislian and 
(iducatiomil ])ropagamla. Zanana mis.sioiis ami Zanana schools 
liaAa* been organised with encouraging sma-e.ss, the ohjert of 
Avhich is a])pvoxiiuaie.ly to eh‘va1(‘the Avomeii of India to the 
intellectual IcA'cl and companioiiKhi]) of thi-ir hnshamls, soiir'. and 
brothm's, (Mrs. Meer Tlassan Ali, (dm-nut turn a on fli< Mn.sxnl- 
inuii.ns of hulia: dcucri(ihi'c of tlo ir AlnmuTs, Custmus, IJoInlti, 
It ml linliiiioiis UjiiiiioiiK, 'iinulr. tlnriuij ti (nrlrr tfairs' JiCstticnfc in 
thi'ir iiiiiiiciliftlr Sociidi/: and j)riv;dc sources.) 

zia-ZA(i [(Jmhvkon, k t;. s. coi. r>22]. 

ZINC [K. C, vul. viii. col. 1(»4(:J. Tlie chief zinc inys coin- 
inercially known are /dc/oAj (black Jack, suljdiuret of zinc) and 
ailiDiimr (carbonate of zinc.) 

Of three ])rinci]ial modes of sim'lting these »>res, one Is called 
the P'.iKjIuh ji/iin. The ore, Avlieii crn.slie<l to small ]>iec(v,^ is 
roasted in a calcining furnace, Avith o. cisioiial stirring. The 
roasted ore is ])ut, with ground coke, mlo Stmirhiinge clay 
criicihles, about three feet high by thirty inches dkimeler; and 
six of these are ranged in a circular reducing lurmici*. Ihe 
nuitaljWhen smelted out of tlie ore by the liiriiace-heat., de.scend.s 
through a tube at the bollom of each crucible, ami is received 
in a sheet-iron vessel. The zinc, leaves tin* ore us a A'a])(*ur, not 
us a liquid. The tube at the bottom of the crucible is plugg**d 
with wood, whic-h l)ecoine.s cliariv.d by the beat; ami the vii]»our 
finds its Avay through the p<jies of this charred AA'ood, leaving 
the impurities of the oi’e hchiml, One ton of ore and 2.0 lon.s ol 
coal (to h(*.at the crucibles) yield about H cavI. ol zinc. The, 
metal, solidifying in the sluict iron ves.sels, is I’emoA'Cfl fnuu 
them, inelte,d in ca,st iron jtots, stirred, .skimmed, and (:ast ’nto 
ingots or cakes for the inarket. The Hihjian jilun requires the 
use of sixty or more small fireclay retorts, aiTunged huii/.oiitally 
ill rectangular compartments in an arched lurnace. All are 
heated by one fire nnderneath. Tin; retorts are charged with 
ground and calcined oiv, mixed Avilh good .sniall coal. 'Ihc* zinc 
vapour, separating from the other constituents oi the. ore, 
escapes from the retorts tlii'ough nozzles at one end, and con- 


doii.xes in ."lieel iron receivers conncot(*d Avith the nozzles. The 
nu'iallic zinc is removed from the receivi-i-a at intervals of a 
few liour.'<. The yield about the siime as b.v the English 
process, hut it is oluaim d in a shorter lime. The Si/csinn plnn 
emjtlov^ ri-tort'', like, tlie In lgiaii, but larger in size. They are 
jilacfd hori/oiit.dly on a I’urmiee bed, in tAvo roAv.-:, hack to lAUck ; 
the lireiilice nuis beneath the back"* of tin* retorts. A pi]>e, 
at la* lied to the upper part of the front end of emli n'torl, bends 
down to a considerable di.^tance beloAV it. The ziiie-yapour, 
eonden.'.ing as it di'.scemls this tribe, ilrojis as a Ihpiid into an 
iron ti.iA placed bem*ath. Each of the plans has some siiecial 
ailvaiit.'ige,'.; and all three are mlojited in Enghiml. 

Nearly ;dl llu- zinc used in the arts Is in I he form of sheets. 
To jiroduee these sluvls the zinc ingots are nn-lted in ii reverhe- 
raloiy furiia> e, arranged with a descending incline fnun the firo- 
jilace eml towards the other «‘nd. The metal, a\ lien melted, is 
dipjH'd out of a hemispheiicid reservoir with iron ' idles, and 
poured int«i iiumhls varying ill form and size according to the 
kiml of sheets Avhich .in* to be produced, 'fin ]ilates obtained 
from the monhl, after a seconn healing, are ilr.uvn through a 
common rolling mil), Avhieh give.s then, the form of sheets. 
From these .sheets are ])roduceil zinc mouldings, Avire, nails, 
spikes, and a gri'at variety of articles. Iveii.g ■ brapev and lighter 
than lead, ziiie i.s much ii.sed for rooling, ndginu. and rain- 
pi]ies. When lail into slrijis, the zinc i.s brouglit to the state of 
riilge p'eces, pipes an<l tubes, ami curved forms gi-ncrally, by 
being dniAAii llin ugh ilies. 

Zinc is Coming mucli into use as a substitute for tin, and as a 
lining for copjier vi.ssel.s. Thi.' is dungyroiis, as some li<|MidM, 
sucli as vinegar, if billed in sudi V(.s.sels, corrode tlie zinc, and 
make jmisonous eonqxiiiml.s with it. 

The use of .jiac ii'hitr (oxide of zinc) as a snbslilute for V'hile 
I'Oil (carbonate of lead) has m>t become very }>revaleut, notwith- 
staiidiiig its recotnmeiidatloll as being less liurtful. Having 
less Ao////than while lead it does not ‘cover’ so well. 

Eisner has lately devis<‘il new modes of ])rodncing zinc green 
]*igmi‘iits more permanent pis he considers) than mixtures of 
I'ru.ssian blue and ehrome ydlow. U.vide of zinc lbs. is 
mixed with sulphate of cohalt. 1 lb, moistem.'d with Avater to 
form a jtaste, dried, and heated to r»‘(lnes.s. A green approadiing 
grass green i-> produced by doubling the proportion ol o.xide of 
zinc; wliile a .still larger latio ol oxide gives to the green a 
.shade Avliidi renders it available as u substitute forarsi'nic. green, 
]»osKt.^Hing le.ss di'li'ti'riou.- qualities tlian the latter. 

In tlu' last annual report on the mineral statistics of the 
I’niled Kiugtloin, it e* slated that tin* (piaiitilv of zinc ore 
(chielly black Jack) obl.aineil liom Ihili-li mines in 1S71 
anioinite‘l to about J7,7.t7 Ions, Iriiin Avlndi wa-. e.xtrjicied 
Ions of metalli: zinc, d'liere were 1 1 zinc mines in Englaml, 
27 in Wale.s, 1 in Scotland, 2 in Ireland, and 2 in the l.-le of 
Man. Ey iar the riclu-st were the two in the l.de ol Man, 
••.sjiecially the (Jreat. Eaxey ; next to Avliii h r.jiiked three 
in Denbighshire, esjiecially the Minera ; and live in Flintshire. 
The value of the ore was and of the zinc obt,lined fidin 

it !>2,74:iA d’lie pric.e of tin- ore ranged from 2A JOs, to iU, IS/j. 
)»er loll ; of the, spelter ur ingot zinc obtained from it, 17/. ITw. 
to 22/. d.s.; and of the sheet ziiie lolled from the ingots, 22/. 15.^, 
to 2J»/. In the .siine year the imports from foreign eountries 
eomprisetl 2i>, lbs Ion-'- of zinc me, 2i>,!>2!> ton.’of cnide z.inc, and 
M70r) toii.s of zinc, maniil'aclnri's ; the zinc mv diiefiy IVoni Italy, 
the crude zinc and tin manufactured ziue eiiielly from Delgium, 
avIk'Ic this braneli of imluslry i.s eomlncted on a cmisiderahlc 
.scale. 'I’lie (‘.vport.s of zinc, in all its form-, ai ■ relatively small, 

/ilN(!U! F/rilll)E I.Mktallk: Etiiiuks, E. (!. S. col. 1542, 
and E. D. vol. vi. c<d. 1211. 

ZOt'EE or SlX'JiE (Italian r-mco/a), in elassic, architecture, a 
loAv, square, jiede.’.ial or jiliiith Avillimit bn-'e, or cornice, em]>loyed 
as a .sujiport for a vase or statue ; also the, continuous jdiiitli ou 
Avhicli a row of columns is elected. 

ZOETROFJ'i, or Jl'het f of LIfr, a recent devi lojmient of an 
optical toy long known, de]>en(lcnt on the piim ijde, of tin; per¬ 
sistence (if vi.-ual inqtressioiiH on the retina. In tin; familiar 
cxperinieiii of rapidly whirling a stick Avilli a light at tlie end, 
the light njipeurn as a conii»le.te ring; a fonm-r iniproHsion 
still reiiuiining until a iicav om; is jiroduccd. If, with this 
retinal jier.sistenre, there he cmiibiiied tlie moving of two^ or 
more lights one behind another, cm ions and often beantiful 
ri'sults emsue ; ace.onling to tin; number, slnqie, distance, v(doci- 
tu*8,an«l relative positions of the lights. Dr. Widlaston’s (degant 
toy called the Thnninnti’oin was an iiislniice in jioint. As a 
further iiwlance, Dr. Roget noticed that the spokes of a wheel 
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when moving along a street, if view'ed through the parallel open¬ 
ings of a Venetian blind, appear cur\"ed in a curious way. Dr. 
Faraday, who made some remarkable experiments on the subject, 
arrived at this law “If a wheel be made to revolve beforn a 
looking-glufis, and the relh'ckid image be looked at through the 
splices b(!twecn the cogs or spokes of the wheel itself, a stationary 
Avheel will l^e scien, with thuBamc number, of cogs or spokes os 
in the wlufcl itself. ' On this principle a well-known ojitical toy 
at the Folytechnic Institatitm was cfni.'tnicted. Faiaduy described 
many otlier curious ellects of the kind, in a jiapor iunerted in the 
‘ Jouniiil of the Royal Institution’ for 1831, ‘ On a peculiar chiss 
of Optical 11 lusioiis,' Soon after Faraday’s researches, M. Plateau 
produced Ins pluma/iistoftcnjK'. He di ew a circular series of figures 
tm the iimer jairt of a disc of card-hoard representing the same 
man, horse, or otlier object in dilferiuit attitudes,,; when a rellec- 
tioii of the disc vas viewe<l in a inirivtr, through holes cut in the 
out'-r jiart of the disc itself, the circle of figures blended into 
one figure—runniug, leaping, falling, ascending, or otlieiwise in 
motion. Pi‘<tfeHfJoi' Stiinijifer, of Vienna, about the same time 
])roduced an analogous toy called the Strnhnsi'ope, in which a 
smith was nquvsciited striking with a hamnier on an anvil. 

Dr. W. li. Cai'penter, in a jiajicr in the ‘Student’for 1808, 
brought into notice a curious contrivance hv I’lahiau called the 
Anorlhuscupi^ invented many years earlier. I’luteau caused two 
discs to revolve, in opjio.site (lireclii»Tis, m*ar each other, the 
vehic.ily of niie nmiiltiiile ot that of the other. A ]»ictnre was 
]..iiiited iiji the hack disc, which was semi-transjiarent; the frtmt 
disc heing opaque and hhick. Four slits were cut in the front 
disc radially, and the back disc was made to revolve, four times 
us fast as tlu* front. I'lie ])ii ture was painted in u clistorted way, 
HO as to be. iiiiintelligihle when looked at in the usual ninimer ; 
but when viewed through the revvdviiig slits, an apparently 
living scene was produc.ecl. One (‘xam])le was a representation 
of a demon blowing a fire with his breath ; the cheeks swelled 
and sank, the head moved njt ami down jit each breathing, the 
lijis jirotruded and rtsceded with each blast, a tluiiie jetted up and 
then dulh-d. J\l. I’Jaleuu worked out the, tlieory of this invention 
in the ‘ Hulletin (h; rAcademie Royale de lielgiqiu*.' 

TJu‘ Zorlrojn'^ inlrttdiiced by J)esvignes in 1800, differs from 
the unortlioscoiu' chielly in this ; That instead (d looking at one 
revadving <lisc through slits in another, wi* look througli slits in 
the si<h' of a revolving drum at the iiib'rior of the opposite side 
of that dniin. The ivsemblam e is greattT to the plu'iiakistoscope, 
exci'pt that no mirror is iieed(id. The iiistiuiuent, as usually 
made, is a vertical cardboard cylinder, open at the top, and set 
into ra]ii«l hori/:oTitiil revolutbtn by a hand wheel at the base. 
♦Several narrow vi-rlical slits are made <‘(iuidistant around the 
upper j>art (if the cylinder ; ami below these slits, round the 
interior of llie cylinder, are jiaiiiti’d several figuivs represent¬ 
ing us iiiany dilferent attitudes of a man, horse, or otlier object 
or objects. All these attitudes are stages in the same m(»ve- 
nieni or action, AVhoii the cylinder is iiiade, to rotate, and the 
eye is jilaced in front of the. slits, all the attitudes seem to 
blend into a living scene of activitv— a juggler throwing up 
balls, H game at football, an acrobat dancing on a rolling hall, 
a <log jumping tliioiigli a hooj), a monkey elinibing up a ladde-r, 
or wliat not. AI. J)es^iglles made an improved form of the 
instrument, in which the cylinder is horizontal instead of ver¬ 
tical, and the eye looks through only one slit at a lime. The 
etVect of motion, or living actiA'ity in the ]»icture produced, 
depends on the relation between tlie number of slits and the 
number cif attitudes on the jiainted strip. If the principle of 
the sterc-oseooe were combined with that of the zoetrope, it 
is deinonstraiile, that many new and beautiful results miglit be 
pniduceil. AVhen, instinul id' a series of pictures round the 
interior of the e\ linder, a disc is laid down Hat on the bottom, 
with a geometrical or star-like figure painted on it, a striking 
effect is produced ; some j/arts of the disc appear to travel round 
to the light, some to the. left, and some, to ivniain statiomoi’y, if 
looked at diagonally doumwairds through the slits. 

Z( )LIiV KIIKIN, or CUJISTOMS’ LEAD LIE, a commercial 
union or as.'^ociation formed for the puqiose of encouraging 
Herman trade, and lo imib* under one common and uniform 
system of customs Hie various states of Oeriiuiny, which had 
irevioiisly been under complete commercial sepamtion, each 
laving its own tariff of inniort and export duties, its own line of 
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custom-houses, and in most cases its own system of money, 
weights, and measures. The idea of such ah association was 
initiated at the Congress of Vienna, in 1816, and was first acted 
upon a few years afterwards by the governmeul of Prussia, at 
whose instigati'XQ and under whose direction it graduaUy ex¬ 
tended until in. 1839 the Zollvereiii included in its organitotiun 
Prussia, l^varia, Saxony, Wiirieinberg, Baden, Hesse-Darm¬ 
stadt, Hesse-Cassel, Nassau, and rrankfurt-am-Afain. To these 
the remaining states successively attached iheiiiseh'cs, so that, 
in 1868 there remained outside the Zollvereiii only the terri¬ 
tories of the free tow'iis of Hamburg, Bremen, and of Brake, 
and certain limited districts to the south of the Cl rand-Duchy of 
Baden in the neighbourhood of the canton of Scliaffliausen, 
riipresenting a population of abimt hulF-a-iuillioii; whilst, the 
territories whose governments adhered to the Zollvereiii repre¬ 
sented a population wliich, in 1867, numbered 38,302,390. 
Accortling to a treaty which was concluded at Beilin on the Sth 
of.) Illy, 1867, and which was to have been in force from the Ist 
of Januarjr, 1868, to the 31st of December, 1877, the adtiiiiiis- 
tration ot the Zollvereiii was to be curried on by delegates of 
file various states eoniposing it, with a central government at 
Berlin. This administration coinjirised a twofold representa¬ 
tion—that of goveriiiiient.s, in the Federal Council of the Zoll- 
vereiii, in which were vested the chief functions of the 
executive, and that of ])Oj»idatioiis, in the Zollvereiii Parlia- 
ment, which laid legislative as well as sonu! administrative 
powers. This treiity deteiiiiin(.*(l, liowever, on ilie. foundation 
of the Herman Eiu](ire, in 1871, when the Federal Council of 
the Z(dlvcrein and the Zolherein I’arliaiuent were re]>la(;ed 
eeverully by the Fi'diunl Council and the I’arliaiuent of the 
Empire. {Alnuvnach do iJolliu ; Martin’s Statosvmidu Year-Book ; 
Hawkins’ (icrmami.) 

ZOPHORLIS lCtti(p6poi) in classical arcliitecture the frieze of 
an entablature. The entahlatiire, or horizontal iiinss supjtorted 
by the columns, comprises in classical leriuinology Uin e jiarts, 
the (pistijh'vm {firiarv\ioy) or architrave, whicli rests immediately 
on tlic coliuuns ; the nopliorm, ur frieze, which is above, and 
usually of the same whltli as the architrave ; and the corniee 
(Kopwvis^ corotui, crown), whicli serves as tht' fiiiisli or crown of 
the entablature, in the Doric order, the zo]»horus or frie/e coii- 
iaiiiH tlie characteristic oriuimciits called the triglyjdis, with the 
met(tpes in the interspaces. | Column, E. (’., voh iii., cols. 47 
and .hi ; Grecian AiuniiTi'XTUUK, E. C. vol. iv., col. 628, and 
the engraving of the Temple of ri‘lgina, col. 631.1 

ZOUAVES, French liglit infantiy .soldiers. Tlu* name is that 
of a warlike tribe of Ivabyles, natives of French Algih-ie, who 
were t.akeii into the French service in October, 1830, and 
(uganized jw a distinct c,orp.s, with French otlicers. They were 
found very useful, and the. number of battalions being incirased, 
French soldiera were entered as ]n'ivatesalong with tlie Ivuliyles, 
the nou-coiiimissioned officers being chosen indiflerently Jrom 
either. Tins niiiigling of races did not, however, work well, ami 
the Zouaves, though retaining llicir oriental costume., are now 
recruited exclusively from the French. The drill, too, has been 
more and more assiiiiilated to that of the rest of the army. The 
Zouaves have always been distinguished for their fine imysmue, 
hardihood, agility, and daring, and are exceedingly jiopular. 
P»efore the Late war witli Heriuany they consisted of four regi¬ 
ments of three battalions each, and numbered about 16,1)00, 
officers and men ; but with the I’est of the army they are now in 
course of reorganization. The uniform of the Zouaves has^ 
varied, but now consists of a vest and short open jacket of bluet 
cloth with yellow facings; loose baggy Turkish iiantoloons cif 
madder clotli, gathered in at the knees ; yellow leather leggings 
and white gaiters ; a white or green turban and red fez ; their 
amis are a rifle and sword bayonet. The officers wear the usual 
uniform of French infantry officers. 

ZYMOLOGY (from leaven, and \&yos a discourse), that 
bnuich of chemistry which treats of fermentation and putrefac¬ 
tion. [Fermentation, E. C. S. col. 981.] 

ZYAlOTIC (fi*om leaven), a term now generally in use 
to clinracttrise the whole grouj) of epidemic and contagious 
maladies, on the supposition of analogy 

to u process of femiontatiou, in 

Bonous matter quickly reproduce.s itself, aud iulects me wnole 
system. " 

END. 
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